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CERTIFICATIO N
Heulett-l)ackard Company certiJ-ies tltat tlris instntment rnet its publislrcd
specifications at the time of shipment from the factory. Hewlett-packurd
Company further certifies that its calibration meesuremerts are traceable to the
united sttttes National Bureau of standards, to the extent allowed by the
Bureau's calibrtttion facility, and to the calibration facilities of -other

tnternationalstand'ltr&^?iliff 
"oi*30"[rsrsTANcE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment, except that
in the case of certain components, if any, listed in Section I of this operating
manual, the warranty shall be for the specified period. Hewlett-Packard will, at
its option, repair or replace products which prove to be defective during the
warranty period provided they are returned to Hewlett-Packard, and provided
the proper preventive maintenance procedures as listed in this manual are
followed. Repairs necessitated by misr.rse of the product are not covered by this
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

If this product is sold as part of a Hewlett-Packard integrated instrument
system, the above warranty shall not be applicable, and this product shall be
covered only by the system warranty.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.
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Section IModel3330A/B

1.1. INTBODUCTION.

l-2. This section contains general information about the
-hp- Model 3330A/B Autornatic Synthesizer. A general

description pius information on specifications, accessories,

and instrurnent identification is given.

1-3. SPECIFICATI0NS.

l-4. Table 1-1 is a cornplete list of the Model 3330A/B
critical specifications that are controiled by tolerances.

Table 1-2 contains general information that describes the

operating characteristics of the 3330A/8.

l-5. Any change in the speoifications dr-re to ttlatrul'actur-

ing, design, or traceability to thc U.S. National Bureau of
Standards will be covered by a rnanual change sheet. This

manual and manual change sheet supersede all previous

information concernir.tg specifications of ths 3330A/B'

1-6. n ESCRIPTI0N.

l-7. The -hp- Model 3330AiB Autornatic Synthesizer
provides accurate and stable frequencies frorn 0.1 Hz to
13,000,999.9 Hz with a resolution of 0.1 FIz. Digital
sweeping of frequency is standard on both the 3330A and

33308. Selection of frequency and frequency sweep is

accornplished by a front panel keyboard.

SECTION I

GENERAL INFORMATION

Option

001
002
003
004
005

908
910

1-8. With the 3330A, the output ampiitude is selected by a

0-13 dBm potentiometer. Maximum output voltage ftlr
both the 33304 and 33308 is I V rlns into 50 ohms. The

33308 output arnplitude is selected by the front panel

keyboard. Output arnplitude capability is + 13'44 dBtn tcr

- 86.55 dBm with a resolution of 0.01 dB. Digital sweeping

of amplitude is also available on the 3330B.

1-9.0PTl0NS.

1-10. The following options are available with the

3330A/B Synthesizer.

75 ol'rni, i V rrtrs, outptlt
Higli stability Crystal Oven

Deletion of Crystal Oven

lsolated Digital Input
5 V rr.ns into 50 olrrri OutPut

Power Amplificr
Rack Mounting Kit
Additional Operating and Service

Manual

l-11. For more itrfornlation cottcerning these optious,
contact your local -hp- Sales and Service Office, listed in

Appendix B of this t'nanual.

Table 1-1. Specifications.

3330A/B FREOU ENCY SECTION

Frequency StabilitY.
Longterm: r 1 x 1o€ PerdaY

: i x 10-/ Per month

Temperature: 20oC to 30oC: t 1 x 1Q€ of frequency at25oC.
OoC to 55oC: x 1 x 1o-l of frequency at 25oc.

Signal to phase noise (integrated): > 50 dB down in a 30 kHz
band, excluding t 1 Hz centered on carrier.

Harmonic Distortion.
With full output amplitude, any harmonically related signal will
be less than the f ollowing specif ied levels:

- 60 dB with output from 5 Hz to 1OO kHz
- 50 dB with output from 10O kHz to 1 MHz
- 40 dB with output Jrom 1 MHz to 13 MHz

Spurious.
333OA: > 70 dB below selected output'
3330 B : ) 7O dB ttelow selected output or less than

- 110 dBm/50 51, whichever is greater.

3330A AMPLITUDE SECTI ON

Amplitude.
Maximum 2 Vrms t 10% open circuit-
Maximum 'l Vrms L 10% into 5O ohms.

Frequency Response (10 kHz Reference): I 0.5 dB over total
range -

33308 AMPLITUDE SECTION

Amptitude (10 kHz Reference, 25o C t 5"C + 13.44 dBm)'
2.1 V rms open circuit r 0.5% (t 0.05 dB)
1.05 V rms into 50 ohms x O.S% | t 0.05 dB).

Attenuator Accuracy (10 kHz Reference):

t 0.02 dB/10 dts steP.

Sweep Output
Stepped dc voltage proportional to sweep position of frequency

or amplitude,0 to + 1O V"

Accuracy: t O2%ot full scale

Linearity: t O.1% ol full scale

1-l
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SECTION 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This section contains general information about the 
-hp- Model 3330A/B Automatic Synthesizer. A general 
description plus information on specifications, accessories, 
and instrument identification is given. 

1-3. SPECIFICATIONS. 

1-4. Table 1-1 is a complete list of the Model 3330A/B 
critical specifications that are controlled by tolerances. 
Table 1-2 contains general information that describes the 
operating characteristics of the 3330A/B. 

1-5. Any change in the specifications due to manufactur­
ing, design, or traceability to the U.S. National Bureau of 
Standards will be covered by a manual change sheet. This 
manual and manual change sheet supersede all previous 
information concerning specifications of the 3330A/B. 

1-6. DESCRIPTION. 

1-7. The -hp- Model 3330A/B Automatic Synthesizer 
provides accurate and stable frequencies from 0.1 Hz to 
13,000,999.9 Hz with a resolution of 0.1 Hz. Digital 
sweeping of frequency is standard on both the 3330A and 
3330B. Selection of frequency and frequency sweep is 
accomplished by a front panel keyboard. 

1-8. With the 3330A, the output amplitude is selected by a 
0-13 dBm potentiometer. Maximum output voltage for 
both the 3330A and 3330B is 1 V rms into 50 ohms. The 
3330B output amplitude is selected by the front panel 
keyboard. Output amplitude capability is + 13.44 dBm to 
- 86.55 dBm with a resolution of 0.01 dB. Digital sweeping 
of amplitude is also available on the 3330B. 

1-9. OPTIONS. 

1-10. The following options are available with the 
3330A/B Synthesizer. 

Option 

001 75 ohm, 1 Vrms,llutput 
002 High stability Crystal Oven 
003 Deletion of Crystal Oven 
004 Isolated Digital Input 
005 5 V rms into 50 ohm Output 

Power Amplifier 
908 Rack Mounting Kit 
910 Additional Operating and Service 

Manual 

1-11. For more information concerning these options, 
contact your local -hp- Sales and Service Office, listed in 
Appendix B of this manual. 

Table 1-1. Specifications. 

3330AiB FREQUENCY SECTION 

Frequency Stabil ity. 

Long term: ± 1 x 10-8 per day 
± 1 x 10-7 per month 

Temperature: 200 C to 300 C: ± 1 x 10-8 of frequency at 250 C. 
OOC to 550 C: ± 1 x 10-7 of frequency at 250 C. 

Signal to phase noise (integrated): > 50 dB down in a 30 kHz 
band, exclUding ± 1 Hz centered on carrier. 

Harmonic Distortion. 
With full output amplitude, any harmonically related signal will 
be less than the following specified levels: 

- 60 dB with output from 5 Hz to 100 kHz 
- 50 dB with output from 100 kHz to 1 MHz 
- 40 dB with output from 1 MHz to 13 MHz 

Spurious. 
3330A: > 70 dB below selected output. 
3330 B: > 70 dB below selected output or less than 

- 110 d Bm/50 n, whichever is greater. 

3330A AMPLITUDE SECTION 

Amplitude. 
Maximum 2 Vrms ± 10% open circuit. 
Maximum 1 Vrms ± 10% into 50 ohms. 

Frequency Response (10 kHz Reference): ± 0.5 dB over total 
range. 

3330B AMPLITUDE SECTION 

Amplitude (10 kHz Reference, 25° C ± 5°C + 13.44 dBm). 
2.1 V rms open circuit ± 0.5% (± 0.05 dB) 
1.05 V rms into 50 ohms ± 0.5% (± 0.05 dB). 

Attenuator Accuracy (10 kHz Reference): 

± 0.02 dB/l 0 dB step. 

Sweep Output 
Stepped dc voltage proportional to sweep position of frequency 

or amplitude, 0 to + 10 V. 

Accuracy: ± 0.2% of full scale 
Linearity: ± 0.1 % of full scale 

1-1 
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Section I Model3330A/B

Table 1-1. Specifications. (Cont'd).

33308 AMPLITUDE SECTION (Cont'dl

Frequency Response (1O kHz Reference).

33308 Attenuator Setting (dBm) Specif ication (dB)

*For frequencies above 10 Hz and Leveling in OFF position, add 0.5 dB to Leveling SLOW
(>10 Hz) or Leveling FAST (>1 kHz) specif ication.

Standard Option 001 Option 005 Leveling OFF Leveling SLOW {>10 Hz) or
Leveling FAST (>1 kHz)

+ 13.44 to

- to_3f,

+ 1 1.68 to

- 18.31

+ 26.99 to

- 3.00
t 0.5 r 0.05

16.55 to

36.55

- 18.31 to

-38.31

3.00 to

23.00
0.5 r 0.10

- 36.55 to

- 66.55

- 38.31 to

-68.31

23.00 to

s3.00
t 0.5 r 0.20

- 66.55 to

- oo-33

-68.31 to

-88.31

53.00 to

7 3.00
t 0.5 ! 0.40

Table 1-2. General Information.

3330A/B FREOUENCY SECTI ON

Frequency Range: O.1 Hzto 13,000,999.9 Hz

Frequency Resolution: 0.1 Hz (8 digits + overrange).

I nternal Frequency Reference.
5 MHz crystal in temperature stabilized oven. Optional higher
stability crystal oven (Option 002) or lower stability 20MHz
ambient temperature crystal (Option 0O3) references available.

Frequency Reference Adiustments (5 MHz VCXO).
Coarse: Internal adjustment adequate for 5 years of aging.
Fine: 1 turn potentiometer on rear panel or t 5 Vdc applied to

REF TUNE lN and REF OSC switch in INT position:
-5 V: - -7 to - 1.5 x 1O-7 of \ralueat 0 V

+ 5 V: +.5 to 1 x 10-/ of valueat0 V
REF OSC switch in EXT position and no external reference
applied:

20 to 40 ppm total adiustment range

External Frequency Reference
The 3330A/B may Lre phase locked with a 200 mV rms to 2 V
rms signal that is any subharmonic of 2O MHz from 1 MHz
through IOMHz (i.e., 1MHz, 2MHz, 2.5 MHz, 5MHz,
10 MHz). BNC female connector.

Frequency switching and settling time: the time required for fre-
quency switching and settling is a function of the largest fre-
quency digit affected by the frequency change in question.

3330A AMPL ITUDE SECTION

Amplitude Range: 0 dBm to + 13 dBm, front panel control

Output lmpedance: 50 ohm (75 ohm Option 001 )

Amplitude Modulation
External modulation source required, rear panel BNC. DC
100 kHz signal, O.95 V rms for 95% modulation depth (O.01 V
rmsllo/o depth ).

33308 AMPLITUDE SECTI ON

Amplitude Range: + 13.44 dBm to -86.55dBm into 50 ohms.

Amplitude Resolution: 0.O1 dB

Output lmpedance: 5O ohm (75 ohm Option 001 )

Largest digit
changed

0.1 Hz
orlAz

1O Hz
or 10O Hz

1 kHz
or 1O kHz

100 kHz, 1 MHz
or 10 MHz

Switching and
Settling Time

<1 ms to
within
500 rrHz

<1 ms to
within
0.O5 Hz

<l ms to
within 5Hz
(50 ms to
within
O.O1 Hz

<1 ms to within
5O0 Hz:(50 ms
to within 1 Hz

t-2
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Table ,-,_ Specifications. (Cont'dl. 

3330B AMPLITUDE SECTION (Cont'd) 

Frequency Response (10 kHz Reference). 

3330B Attenuator Setting (dBm) Specification (dB) 

Standard Option 001 Option 005 * Leveling OFF Leveling SLOW (>10 Hz) or 
Leveling FAST (> 1 kHz) 

+13.44 to + 11.68 to + 26.99 to 
± 0.5 ± 0.05 

- 16.55 -18.31 3.00 

-16.55 to -18.31 to 3.00 to 
± 0.5 ± 0.10 

- 36.55 - 38.31 - 23.00 

- 36.55 to - 38.31 to - 23.00 to 
± 0.5 ± 0.20 

- 66.55 - 68.31 - 53.00 

-66.55 to - 68.31 to - 53.00 to 
± 0.5 ± 0.40 

- 86.55 - 88.31 -73.00 

'For frequencies above 10 Hz and Leveling in OFF position, add 0.5 dB to Leveling SLOW 
(>10 Hz) or Leveling FAST (>1 kHz) specification. 

Table '-2. General Information. 

3330AlB FREQUENCY SECTION 

Frequency Range: 0.1 Hz to 13,000,999.9 Hz 

Frequency Resolution: 0.1 Hz (8 digits + overrange). 

I nternal Frequency Reference. 
5 MHz crystal in temperature stabilized oven. Optional higher 
stability crystal oven (Option 002) or lower stability 20 MHz 
ambient temperature crystal (Option 003) references available. 

Frequency Reference Adjustments (5 MHz VCXO). 
Coarse: Internal adjustment adequate for 5 years of aging. 
Fine: 1 turn potentiometer on rear panel or ± 5 Vdc applied to 

REF TUNE IN and REF OSC switch in INT position: 
- 5 V: -.7 to - 1.5 x 10-7 of value at 0 V 

+ 5 V: + .5 to 1 x 10-7 of value at 0 V 
REF OSC switch in EXT position and no external reference 
applied: 

20 to 40 ppm total adjustment range 

External Frequency Reference 
The 3330A/B may be phase locked with a 200 mV rms to 2 V 
rms signal that is any subharmonic of 20 MHz from 1 MHz 
through 10 MHz (i.e., 1 MHz, 2 MHz, 2.5 MHz, 5 MHz, 
10 MHz!. BNC female connector. 

Frequency switching and settling time: the time required for fre­
quency switching and settling is a function of the largest fre­
quency digit affected by the frequency change in question. 

1-2 

Largest digit 0.1 Hz 10 Hz 1 kHz 100 kHz, 1 MHz 
changed or 1 Hz or 100 Hz or 10 kHz or 10 MHz 

Switching and <1 ms to <1 ms to <1 ms to <1 ms to within 
Settling Time within within within 5Hz: 500 Hz:<50 ms 

500 J.LHz 0.05 Hz <50 ms to to within 1 Hz 
within 
0.01 Hz 

3330A AMPLITUDE SECTION 

Amplitude Range: 0 dBm to + 13 dBm, front panel control 

Output Impedance: 50 ohm (75 ohm Option 001) 

Amplitude Modulation 
External modulation source required, rear panel BNC. DC to 
100 kHz signal, 0.95 V rms for 95% modulation depth (0.01 V 
rms/l % depth). 

3330B AMPLITUDE SECTION 

Amplitude Range: + 13.44 dBm to - 86.55 dBm into 50 ohms. 

Amplitude Resolution: 0.01 dB 

Output Impedance: 50 ohm (75 ohm Option 001) 
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T able 1 -2. General Information.(Cont'd)

Display.
Four digit readout in dBm referenced to 50 ohm. Display
referenced to other impedances on special basis or internally
adiustaLrle by user to compensate for external attenuation or
amplif ication.

Amplitude Modulation.
External modulation source required, rear panel BNC. 1 00 Hz to
100 kHz, 0.95 V rms for g5% modulation depth. LEVELING
control must be in SLOW (> 10 Hz) position.

DIGITAL REMOTE CONTROL

All front panel controls with the exception of POWER and
33304 AMPLITUDE are programmable. Programming instruc-
tions are in a seven bit parallel ASCII code. Each control has an

ASCII code assigned to it.

Timing: Maximum of 310 rrsec per digit to enter digits of
frequency or amplitude. Maximum of 1 msec to enter and
initiate program control codes. Maximum of 2.5 msec to
enter and initiate sweep or calcu late and output F IRST PO I NT.

Input Control Lines:
7 "program data" lines

1 "remote enable" line
1 "data valid" line

Output Control Lines:
1 "not readv for data" line
1 "data not accepted" line

lsolation: lsolation of the input and output control line grounds
with respect to the 3330A/B output signal ground is available
with Option 004.

Logic Level Requirements:

State Requirements
"Low" 0 V to 0.4 V (5 mA max) or contact
(Loqical "1 ") closure to ground through ( 80 ohms
"High" 2.4 V to 5 V or removal of
(Logical "0") contact closure to ground

Outputs.
Rear panel output: Rerouting of internal cable from front panel

output to rear panel ALT OUTPUT f emale TRIAX connector
vields rear panel output. No degradation of performance for
rear panel output.

Auxiliarv Output: 20 to 33 MHz tracking output that is always
2AMHz above front panel output availaLrle at rear panel
female BNC connector. Voltage is ) 100 mV rms/50 ohms.
1 MHz sine wave reference output ls available at rear panel
female BNC connector. Voltage is >22O mV rms/50ohms.

Digital Output: Digital signals available at rear of instrument to
indicate various frequency or amplitude sweep parameters.
I ncl udes :

Steo Count: 0 to 10O0 count on 12 BCD {.84-2-1l. lines to
indicate sweep position. (e.9., count of 500 indicates
center frequency or amplitude).

Sweeo Status: One line to indicate when instrument is

sweepi ng.
Step Ready: One line indicates the instrument has spent the

selected time per step and is ready to go to the next step.
Step lnhibit: One line which, when grounded, stops sweep

on that steo.

Sweep.
Digital sweeping of both frequency and amplitude in the 33308
and frequency in the 33304. When sweeping frequency automat-
ically, the total sweep width may be as large as the entire
frequency range or as small as 1 Hz. When sweeping amplitude
automatically, the total sweep width may be as large as the
entire amplitude range or as small as 0.1 dB. When sweeping
frequency, each step of the frequency has the same stabillty as

the f requencV ref erence.

GENERAL

Operating Temperature: OoC to + 55oC

Storage Temperature: - 4OoC to + TOoC

Turn on Time:
Application of power to "On": ( 20 min to within 1 1 x 1O-7

of the final frequency.
"Standby" to "on": ( 15 seconds to full specifications.

Power requirements.
1 15 V or 230 V r 1oo/o,48 Hz to 66 Hz, (400 Hz line f requency
operation on special basis). ( 20 W standby, ( 200 W on.

Weight
3330,q: 49 lb 122. 1 ksl.

shippins 58 lb (26. 4 kg).
33308: 53lb {24.0 kg).

shipping 63 lb (28.6 ks).

Dimensions: 16314in. wide x 7 in. high x 21 l12in.deepl
(426 x 178 x 547 mm)

Options

75 Ohm - 1 V rms Output Power Amplifier
Option 0O1 (Factory installation only)

Attenuation and output referenced to 75 ohm.
Amplitude range

33304: + 11.3dBm to - 1.7 dBm
33308: + 11.68 to - 88.31 dBm

High Stability Crystal Oven
Option OO2*

10 MHz crystal reference in temperature stabilized oven.
Frequency stability:

Long term: .r 1 x 10-: per day
t 2 x 10{ pe; month

Temperature: 20oC to 3OoC r 1 x 10-9^of frequency at25oC.
ooc to + 55oC: t 1 x 10{ of {requencyat 25oC.

Physical orientation: 5 x 1 0-8 total change in frequency for any
physical orientation of instrument with respect to gravity.

Frequency adjustments: same as standard instrument.

*Field installable - order -hp- Accessory 11452A.

Deletion of Crystal Oven
Option OO3*

20 MHz ambient temperature crystal ref erence oscillator. Recom-
mended for applications where only moderate frequency stability is

needed or where the 3330A/B is to use an external reference.

l-3
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Table 1-2. Generallnformation.(Cont'd) 

Display. 
Four digit readout in dBm referenced to 50 ohm. Display 
referenced to other impedances on special basis or internally 
adjustable by user to compensate for external attenuation or 
amplification. 

Amplitude Modulation. 
External modulation source required, rear panel BNC. 100 Hz to 
100 kHz, 0.95 V rms for 95% modulation depth. LEVELING 
control must be in SLOW (> 10 Hz) position. 

DIGITAL REMOTE CONTROL 

All front panel controls with the exception of POWER and 
3330A AMPLITUDE are programmable. Programming instruc­
tions are in a seven bit parallel ASCII code. Each control has an 
ASCII code assigned to it. 

Timing: Maximum of 310 Ilsec per digit to enter digits of 
frequency or amplitude. Maximum of 1 msec to enter and 
initiate program control codes. Maximum of 2.5 msec to 
enter and initiate sweep or calculate and output FIRST POI NT. 

Input Control Lines: 
7 "program data" lines 

1 "remote enable" line 
1 "data valid" line 

Output Control Lines: 
1 "not ready for data" line 
1 "data not accepted" line 

Isolation: Isolation of the input and output control line grounds 
with respect to the 3330A/B output signal ground is available 
with Option 004. 

Logic Level Requirements: 

State 
"Low" 
(Logical "1 ") 
"High" 
(Logical "0") 

Outputs. 

Requirements 
o V to 0.4 V (5 mA max) or contact 
closure to ground through < 80 ohms 
2.4 V to 5 V or removal of 
contact closure to ground 

Rear panel output: Rerouting of internal cable from front panel 
output to rear panel AL T OUTPUT female TRIAX connector 
yields rear panel output. No degradation of performance for 
rear panel output. 

Auxiliary Output: 20 to 33 MHz tracking output that is always 
20 MHz above front panel output available at rear panel 
female BNC connector. Voltage is > 100 mV rms/50 ohms. 
1 MHz sine wave reference output is available at rear panel 
female BNC connector. Voltage is > 220 mV rms/50 ohms. 

Digital Output: Digital signals available at rear of instrument to 
indicate various frequency or amplitude sweep parameters. 
Includes: 
Step Count: 0 to 1000 count on 12 BCD (84-2-1) lines to 

indicate sweep position. (e.g., count of 500 indicates 
center frequency or amplitude). 

Sweep Status: One line to indicate when instrument is 
sweeping. 

Step Ready: One line indicates the instrument has spent the 
selected time per step and is ready to go to the next step. 

Step Inhibit: One line which, when grounded, stops sweep 
on that step. 

Sweep. 
Digital sweeping of both frequency and amplitude in the 3330B 
and frequency in the 3330A. When sweeping frequency automat· 
ically, the total sweep width may be as large as the entire 
frequency range or as small as 1 Hz. When sweeping amplitude 
automatically, the total sweep width may be as large as the 
entire amplitude range or as small as 0.1 dB. When sweeping 
frequency, each step of the frequency has the same stability as 
the frequency reference. 

GENERAL 

Operating Temperature: OOC to + 550 C 

Storage Temperature: - 400 C to + 700 C 

Turn on Time: 
Application of power to "On": < 20 min to within ± 1 xl 0-7 

of the final frequency. 
"Standby" to ·'On": < 15 seconds to full specifications. 

Power requirements. 
115 V or 230 V ± 10%,48 Hz to 66 Hz, (400 Hz line frequency 
operation on special basis). < 20 W standby, < 200 Won. 

Weight 
3330A: 49 Ib (22.1 kg). 

shipping 58 Ib (26.4 kg). 
3330B: 53 Ib (24.0 kg). 

shipping 63 Ib (28.6 kg). 

Dimensions: 16 3/4 in. wide x 7 in. high x 21 1/2 in. deep) 
(426 x 178 x 547 mm) 

Options 

75 Ohm· 1 V rms Output Power Amplifier 
Option 001 (Factory installation only) 

Attenuation and output referenced to 75 ohm. 
Amplitude range 

3330A: + 11.3 dBm to· 1.7 dBm 
3330B: + 11.68 to - 88.31 dBm 

High Stability Crystal Oven 
Option 002* 

10 MHz crystal reference in temperature stabilized oven. 
Frequency stability: 

Long term: ± 1 x 10-9 per day 
± 2 x 10-8 per month 

Temperature: 200 C to 300 C ± 1 x 10-9 of frequency at 250 C. 
OOC to + 550 C: ± 1 x 10-8 of frequency at 250 C. 

Physical orientation: 5 x 10-8 total change in frequency for any 
physical orientation of instrument with respect to gravity. 

Frequency adjustments: same as standard instrument. 

'Field installable - order ·hp· Accessory 11452A. 

Deletion of Crystal Oven 
Option 003* 

20 MHz ambient temperature crystal reference oscillator. Recom­
mended for applications where only moderate frequency stability is 
needed or where the 3330A/B is to use an external reference. 
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Table 1-2. General Information. (Cont'd)

Frequency stability: t 10 parrs in 106 yr.
Frequencyadjustments: rear^panel 1 turn pot or rear panel voltage

control input for 40 x 10-o maximum control.

*Standard Crystal Oven can be installed later - order -hp- Part
Number 041 0-0457.

lsolated Digital Input
Option O04 (Factory installation only)

With this option, the digital input lines are electrically isolated from
the signal ground.

DC f sofation t 25O V
AC lsolation > 30 dB, O to 1 MHz

5 V RMS - 50 Ohm Output Power Amptifier
Option OO5*

This option gives the 33304/B a 112 watt output. (5 volts rms into
50 ohms or 10 volts rms into an open circuit.)

Amplitude range

33304: + 2'7 dgm to + 14 dBm into 50 ohms
33308: + 26.99 dBm to - 73 dBm into 50 ohms

"For field installation - order -hp- Accessory 11455A (A model)
114558 (B model)

Section I

1.1 2. ACCESSORIES SUPPLIED.

1-13. Accessories supplied with the 3330A/ts are as fol-
lows:

One HP-lB Adapter. Jrp- Part No. 11235A
One Extender Board, -hp- Part No.03330-66534
One Extender Board, -lip- Part No. 03330-66535
One Extender Board, -hp- Part No. 03-130-66588

I-14. ACCESSOBIES AVAILABLE.

1-15. Accessories available for the 3330A/B are as follows:

10631A/B/C HP-lBCables
I 1048C 50Sl Feedthrough (precision)
1 1094C T5f,} Feedthrough (precision)

1.I6. INSTRUMENT AND MANUAL IDENTIFICATION.

1-17. Hewlett-Packard uses a two-section serial number.
The first section (prefix) identifies a series of instruments.
The last section (suffix) identifies a particular instrument
within the series. If a letter is included with the serial
nurnber, it identifies the country where the instrument was
rnanufactured. This manual is kept up-to-date with the
instrument by a manual change sheet. If the serial prefix of
your instrunrent differs liom the one on the title page of
this rnanual, refer to Section VIII for backdating informa-
tion that will adapt this manual to your instrument. A1l cor-
respondence with Hewlett-Packard sliouid include the com-
piete serial number.

Model 33-l0A/B

1 12368
1145iA
| 14524
I 1455A
I 1455B
5060-8744

Inte rfacing Cable
Optional lnterface Cable Kit
Hi Stability Oven, Option 002
5 V-50 Q Output Option 00-5,33304
5 V 50 52 Output Option 005,3330B
Rack Mounting Kit

l-4
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Table 1-2. General Information. (Cont'd) 

Frequency stability: ± 10 parts in 106 yr. 
Frequency adjustments: rear panel 1 turn pot or rear panel voltage 

control input for 40 x 10-6 maximum control. 

*Standard Crystal Oven can be installed later - order -hp- Part 
Number 0410-0457. 

I solated Digital Input 
Option 004 (Factory installation only) 

With this option, the digital input lines are electrically isolated from 
the signal ground. 

DC Isolation ± 250 V 
AC Isolation > 30 dB, 0 to 1 MHz 

1-12. ACCESSORIES SUPPLIED. 

1-13. Accessories supplied with the 3330A/B are as fol­
lows: 

One HP-IB Adapter, -hp- Part No. 11235A 
One Extender Board, -hp- Part No. 03330-66534 
One Extender Board, -hp- Part No. 03330-66535 
One Extender Board, -hp- Part No. 03330-665gg 

1-14. ACCESSORIES AVAILABLE. 

1-15. Accessories available for the 3330A/B are as follows: 

1-4 

11236B 
11451A 
11452A 
11455A 
11455B 
5060-8744 

Interfacing Cable 
Optional Interface Cable Kit 
Hi Stability Oven, Option 002 
5 V ~50 n Output Option 005, 3330A 
5 V-50 n Output Optioll 005, 3330B 
Rack Mounting Kit 

5 V RMS - 50 Ohm Output Power Amplifier 
Option 005* 

This option gives the 3330A/B a 1/2 watt output. (5 volts rms into 
50 ohms or 10 volts rms into an open circuit.) 

Amplitude range 

3330A: + 27 dBm to + 14 dBm into 50 ohms 
3330B: + 26.99 dBm to - 73 dBm into 50 ohms 

*For field installation - order -hp- Accessory 11455A (A model) 

11455B (B model) 

10631A/B/C HP-IB Cables 
1104gC 50n Feed through (precision) 
l1094C 75S1 Feedthrough (precision) 

1-16. INSTRUMENT AND MANUAL IDENTIFICATION. 

1-17. Hewlett-Packard uses a two-section serial number. 
The first section (prefix) identifies a series of instruments. 
The last section (suffix) identifies a particular instrument 
within the series. If a letter is included with the serial 
number, it identifies the country where the instrument was 
manufactured. This manual is kept up-to-date with the 
instrument by a manual change sheet. If the serial prefix of 
your instrument differs from the one on the title page of 
this manual, refer to Section VIII for backdating informa­
tion that will adapt this manual to your instrument. All cor­
respondence with Hewlett-Packard should include the com­
plete serial number. 
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Model 3330A/B

SECTIO N

INSTALTATION AND

Section II

il
INTERFACING

2.7. G RO UNDING REOUIREMENTS.

2-8. To proteot operating personnel, the National Electrical
Manufacturers2 Association (NEMA) recommends that the

instrument panel and cabinet be grounded. The Model

3330A/B is equipped with a three-conductor power cable

which, when plugged into an appropriate receptacle,

grounds the instrument. The offset pin on the power cable

is the ground wire.

wARillllc

Your instrument is equipped with a power cord
which grounds it when connected to a 3 con'
toct grounded receptacle. Do not attempt to
defeat this feature.

2-9. ENVI RO NMENTAL R EOUI REMENTS.

2-10. The 3 330A/B is equipped with a cooling fan

mounted on the rear panel. The instruntent should not be

mounted in any manner which would obstruct the flow of
afi through the instrument. The filter for the cooling fan
can be removed and cleaned by flushing with soapy water.

The 3330A/B should not be operated where the ambient

temperature exceeds OoC to 55oC (32oF to 131oF) or

stored where the ambient temperature exceeds - 40oC to
700c (- +ooF to 1580F).

2.1 . INTRODUCTION.

2-2. This section contains information and instructions for
the installation and shipping of the 3330A/8. Included are

initial inspection procedures, power and grounding require-

ments, environmental information, repackaging for fiip-
ment, and interfacing.

2.3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechani-

cally and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon

rec eipt . To co nfirm this, the instrument should b e in-

spected for physical damage in transit, and the electrical

performance shoutd be tested using the performance tests

outlined in Paragraph 5-7.If there is damage or deficiencY,

see the warranty inside the front of this manual.

2-5. POWER REOUI R EMENTS.

2-6. The 3330A/B operates from an ac power source of 48

to 6 6 Hz at the following voltages:

115 V + 5% - L0%

230V+5%-r0%

The 3330A/B is normally set for 115 V operation at the

factory. Refer to Figure 2-l for the procedure to change

your instrument for operation on 230 V.

Operating voltage is shown in modu le window.

SELECTION OF OPERATING VOLTAGE

1 . Open cover door and rotate f use-pull to left.

2. Select operating voltage by orienting PC board to posi-

tion desired voltage on top-left side. Push board f irmly
into module slot.

3. Rotate f use-pull back into normal position and re-insert

f use in holders, using caution to select correct f use value.

1 15 V - 3.0 Amp NB 21 10-0003
230 V - 1 .5 AmP NB 21 10-0043

Figu re 2-1. Voltage Selection.

2-r
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SECTION II 
INSTALLATION AND INTERFACING 

2-1. INTRODUCTION_ 

2-2. This section contains information and instructions for 
the installation and shipping of the 3330A/B. Included are 
initial inspection procedures, power and grounding require­
ments, environmental information, repackaging for ship­
ment, and interfacing. 

2-3. INITIAL INSPECTION. 

2-4. This instrument was carefully inspected both mechani­
cally and electrically before shipment. It should be free of 
mars or scratches and in perfect electrical order upon 
receipt. To confirm this, the instrument should be in­
spected for physical damage in transit, and the electrical 
performance should be tested using the performance tests 
outlined in Paragraph 5-7. If there is damage or deficiency, 
see the warranty inside the front of this manual. 

2-5. POWER REOUIREMENTS. 

2-6. The 3330A/B operates from an ac power source of 48 
to 66 Hz at the following voltages: 

115 V + 5% - 10% 
230 V + 5% - 10% 

The 3330A/B is normally set for 115 V operation at the 
factory. Refer to Figure 2-1 for the procedure to change 
your instrument for operation on 230 V. 

.............. ~ 

J/~ 

'-.. .. " :-: . . .-~i<>: o/P ..................................... . 
~' .. '/ : = ~ 

2-7. GROUNDING REOUIREMENTS. 

2-8. To protect operating personnel, the National Electrical 
Manufacturers' Association (NEMA) recommends that the 
instrument panel and cabinet be grounded. The Model 
3330A/B is equipped with a three-conductor power cable 
which, when plugged into an appropriate receptacle, 
grounds the instrument. TIle offset pin on the power cable 
is the ground wire. 

WARNING I 
Your instrument is equipped with a power cord 
which grounds it when connected to a 3 con­
tact grounded receptacle. Do not attempt to 
defeat this feature. 

2-9. ENVIRONMENTAL REQUIREMENTS. 

2-10. The 3330A/B is equipped with a cooling fan 
mounted on the rear panel. The instrumen t should not be 
mounted in any manner which would obstruct the flow of 
air through the instrument. The filter for the cooling fan 
can be removed and cleaned by flushing with soapy water. 
The 3330A/B should not be operated where the ambient 
temperature exceeds OOC to 55°C (32°F to 131°F) or 
stored where the ambient temperature exceeds - 40°C to 
70°C (- 40°F to 15SoF). 

Operating voltage is shown in module window. 

SELECTION OF OPERATING VOLTAGE 

1. Open cover door and rotate fuse-pull to left. 

2. Select operating voltage by orienting PC board to posi­
tion desired voltage on top-left side. Push board firmly 
into module slot. 

3. Rotate fuse-pull back into normal position and re-insert 
fuse in holders, using caution to select correct fuse value. 

115 V - 3.0 Amp NB 2110-0003 
230 V - 1.5 Amp NB 2110-0043 

Figure 2-1. Voltage Selection. 
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Section II

WHEMOUITTTNG THE 3330AlB ilV AN TATSTRUMEIVT
RACK, CARE SHOULD BE TAKEN TO SUPPORT THE
REAR OF THE ilVSTRUMETVT. TAILURE TO DO SO
MAY CAUSE DAMAGE TO THE ffSZR UMENT.

2.11. REPACKAGING FOR SHIPMENT.

2-12. The following paragraphs contain a general guide for
repackaging the instrument for shiprnent. Refer to Para-
graph 2-13 if the original container is to be used;2-14 if it
is not. If you have any questions, contact your nearest -hp-
Sales and Service Office (see Appendix B for office loca-
tions).

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the
instrument identifying the owner and indicoting
the service or repair to b e sccomplished.
Include the model number and full serial
number of the instrument. In any correspon-
dence, identify the instrument by model
number and full serial number.

2-13. Place instrument in original container with appro-
priate packing material and seal well with strong tape or
metal bands. If original container is not available, one can
be purchased from your nearest -hp- Sales and Service
Office.

2-I4. If original container is not to be used, proceed as

follows:

a. Wrap instrument in heavy paper or plastic before
placing in an inner container.

b. Place packing material around all sides of instrument
and protect panel face with cardboard strips.

Model 3330A/B

c. Place instrument and inner container in a heavy
carton or wooden box and seal with strong tape or metal
bands.

2.15. POWER CORDS AND RECEPTACLES.

2-16. Figure 2-2 illustrates the standard power cord config-
urations that are used throughout the United States and in
other countries. The -hp- part number shown directly below
each drawing is the part number for a3330AlB power cord
equipped with the appropriate mating plug for that recep-
tacle. If the appropriate power cord is not included with
the instrument, notify the nearest -hp- Sales and Service
office and a replacement cord will be provided. The
3330A/B power cord, power input receptacle and mating
connectors meet the safety standards set forth bv the Inter-
national Electrotechnical Commission (lEC).

l25V-6A*250V-6l\*

\/ N \
ll '\V\ \ /

\--,-w \
8120-t35t 8t20-t369 8t20-1689 8t20-t348

*UL LISTED FO R USE IN THE UN ITED STATES OF

8r20-0698

AME R ICA

Figu re 2-2. Power Cords.

2-17. INTERFACING.

2-IB. The 3330A/B can be remotely programmed by any
ASCII coded source. Section III, Paragraph 3-I9, describes
the remote input connector and signal requirements. Logic
level requirements are listed in Table L-2 (General Infor-
mation). Several HP-IB programmable units can be paral-
leled together on the same HP-IB lines with the use of the
lI236B interface cable, or an HP-IB adapter, Il235A, used
with an HP-IB cablo, 10631A, B, or C.

2-2
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WHEN MOUNTING THE 3330A/B IN AN INSTRUMENT 
RACK, CARE SHOULD BE TAKEN TO SUPPORT THE 
REAR OF THE INSTRUMENT. FAILURE TO DO SO 
MA Y CA USE DAMAGE TO THE INSTRUMENT. 

2-11. REPACKAGING FOR SHIPMENT_ 

2-12. The following paragraphs contain a general guide for 
repackaging the instrument for shipment. Refer to Para­
graph 2-13 if the original container is to be used; 2-14 if it 
is not. If you have any questions, contact your nearest -hp­
Sales and Service Office (see Appendix B for office loca­
tions). 

NOTE 

If the instrument is to be shipped to Hewlett­
Packard for service or repair, attach a tag to the 
instrument identifying the owner and indicating 
the service or repair to be accomplished. 
Include the model number and full serial 
number of the instrument. In any correspon­
dence, identify the instrument by model 
number and full serial number. 

2-13. Place instrument in original container with appro­
priate packing material and seal well with strong tape or 
metal bands. If original container is not available, one can 
be purchased from your nearest -hp- Sales and Service 
Office. 

2-14. If original container is not to be used, proceed as 
follows: 

a. Wrap instrument in heavy paper or plastic before 
placing in an inner container. 

b. Place packing material around all sides of instrument 
and protect panel face with cardboard strips. 
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c. Place instrument and inner container in a heavy 
carton or wooden box and seal with strong tape or metal 
bands. 

2-15_ POWER CORDS AND RECEPTACLES_ 

2-16. Figure 2-2 illustrates the standard power cord config­
urations that are used throughout the United States and in 
other countries. The -hp- part number shown directly below 
each drawing is the part number for a 3330A/B power cord 
equipped with the appropriate mating plug for that recep­
tacle. If the appropriate power cord is not included with 
the instrument, notify the nearest -hp- Sales and Service 
Office and a replacement cord will be provided. The 
3330A/B power cord, power input receptacle and mating 
connectors meet the safety standards set forth by the Inter­
national Electrotechnical Commission (lEC). 

125V-6A*250V-6A* 

~. ~ .~~'\~~."". ""v~ '-..~~/~ 
~ I J~,~ '-..) ~ 7 J '.' !. ~ 
~~T / . ~~ ~~'d~ ", .~q ~"-~~ 

8120-1351 8120-1369 8120-1689 8120-1348 8120-0698 

*UL Ll5TED FOR USE IN THE UNITED STATES OF AMERICA 

Figure 2-2. Power Cords. 

2-17. INTERFACING_ 

2-18. The 3330A/B can be remotely programmed by any 
ASCII coded source. Section III, Paragraph 3-19, describes 
the remote input connector and signal requirements. Logic 
level requirements are listed in Table 1-2 (General Infor­
mation). Several HP-IB programmable units can be paral­
leled together on the same HP-1B lines with the use of the 
11236B interface cable, or an HP-IB adapter, 11235A, used 
with an HP-1B cable, 10631 A, B, or C. 
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Model 3330A/B

O PERATIN G

3.1. INTRODUCTION.

3-2. This section contains information and instructions
necessary for operation of the -hp- Model 3330A/B
Automatic Synthesrzer. Included is power and warm up
information; functional identification of atl indicators,
controls and connectors; front panel programming informa-
tion; remote programming information; and special applica-
tions information.

3-3. POWER - WARM UP.

3-4. The 3330A/B can be operated from any source of
1 15 V t l0% or 230 Y + l0% at 48 to 66 lfz. The power
receptacle on the rear panel contains the switch for
selecting 1 15 V or 230 V and the input power fuse. The

instrument leaves the manufacturer with the switch in the
115 V position. It is necessary to set the 115 Y 1230V
switch to the 230 V position when operating from a 230 V
source. The 3330A/B has a two position (standby and on)
power control on the front panel. The instrument takes

< 15 seconds to reach full specification from the STBY
position to the ON position. The instrument takes <20
minutes to reach + 1 x 10-7 of full frequency specifications
from the application of external power to the ON position.

Section III

SECTION III

INSTRUCTIONS

3.5. OPERATION.

3-6. F-ront panel operation of the 3330AlB requires select-
ing keyboard and slide switch controls in various sequences
for desired modes of operation. The following explanations
divide the controls into their functional descriptions (fre-
quency, frequency step, amplitude, amplitude step, sweep)
and their programming sequence. When the 3330A/B is
initially turned on, the conditions set on the display and at
the output are:

Frequency 0.0 Hz
Amplitude 86.55 dBm

(StA. Instr. Only)
Frequency Step 0,0 Hz
Amplitude step . . : : : . : :o.oo dBm
Sweep . . .off *

* Sweep parameters are as set on sweep slide switches.

3-7. F requency.

3-8. The frequency range of the 3330A/B is 0 Hz to
13000999.9 FIz with a 0.1 FIz resolution. The controls used

to program a desired frequency (in the sequence they are

selected) are FREQ, 0 through 9 digit keys, and Hz. KHz,
or MHz range keys. A description of each control and
indicator follows.

:d!':':'

.Q:::::

l'l'l ;i r l'l 'l'l ' j 'l'l '"'l'l '

:l'':':::l::::iim:
:1':':':':':':':':Ia,;J:
:1.:.:.:.:.:.:.:.:H.
,t'.'.'.'.'.'.'."L'-L'l'

:il:':::':[:...':Hr
i;i;i;i;.;i;i;i;l;l;i;i;i;i;

f

:i:i::'i:i:::l

::::i tll

:.:.:.:.:':.:.:.:.:.:':.:.:.:
tl'ii:iii.:eii{'l'l'
J:;Hr$9lljf{;:;:;
l:ilitFf,Hffii:;::

ti.ffi:.:i:
;l;i;i;l;i;i;i;i;i;i;i.l;i;l;
qffi

Controls:
Prefac e key for entering
FREQ key can be pressed

recall the previous frequency

Digit keys. These keys are used to enter the
desired frequency digits.

Range keys. Three ranges are available (MHz,
KHz, and Hz). These keys complete the
programming of a frequency. The frequency
desired is displayed and applied to the
3330A/B output.

Indicates that the digits displayed directly to
right of indicator are frequency.

frequency. The
at any time to
entry.

Indicators:

@
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SECTION III 

OPERATING 

3-1. INTRODUCTION. 

3-2. This section contains information and instructions 
necessary for operation of the -hp- Model 3330AjB 
Automatic Synthesizer. Included is power and warm up 
information; functional identification of all indicators, 
controls and connectors; front panel programming informa­
tion; remote programming information; and special applica­
tions information. 

3-3. POWER - WARM UP. 

3-4. The 3330AjB can be operated from any source of 
115 V ± 10% or 230 V ± 10% at 48 to 66 Hz. The power 
receptacle on the rear panel contains the switch for 
selecting 115 V or 230 V and the input power fuse. The 
instrument leaves the manufacturer with the switch in the 
115 V position. It is necessary to set the 115 V /230 V 
switch to the 230 V position when operating from a 230 V 
source. The 3330A/B has a two position (standby and on) 
power control on the front panel. The instrument takes 
< 15 seconds to reach full specification from the STBY 
position to the ON position. The instrument takes < 20 
minutes to reach ± 1 x 10-7 of full frequency specifications 
from the application of external power to the ON position. 

Controls: 

7 B 

4 5 

1 2 

a 

9 

6 

3 

Preface key for entering frequency. The 
FREQ key can be pressed at any time to 
recall the previous frequency entry. 

Digit keys. These keys are used to enter the 
desired frequency digits. 

INSTRUCTIONS 

3-5. OPERATION. 

3-6. Front panel operation of the 3330AjB requires select­
ing keyboard and slide switch controls in various sequences 
for desired modes of operation. The following explanations 
divide the controls into their functional descriptions (fre­
quency, frequency step, amplitude, amplitude step, sweep) 
and their programming sequence. When the 3330A/B is 
initially turned on, the conditions set on the display and at 
the output are: 

Frequency .................. 0.0 Hz 
Amplitude .............. - 86.55 dBm 

(Std. Instr. Only) 
Frequency Step .............. 0.0 Hz 
Amplitude Step ............ 0.00 dBm 
Sweep ....................... off * 

* Sweep parameters are as set on sweep slide switches. 

3-7. Frequency. 

3-8. The frequency range of the 3330A/B is 0 Hz to 
13000999.9 Hz with a 0.1 Hz resolution. The controls used 
to program a desired frequency (in the sequence they are 
selected) are FREQ, 0 through 9 digit keys, and Hz, KHz, 
or MHz range keys. A description of each control and 
indicator follows. 

m
" 
... 
"' 

Indicators: 

'H"i!!9i 

7: 8 G ." 
4 5 6 ... 

'----, 

1 2 I 3 " 

a 

Range keys. Three ranges are available (MHz, 
KHz, and Hz). These keys complete the 
programming of a frequency. The frequency 
desired is displayed and applied to the 
3330A/B output. 

Indicates that the digits displayed directly to 
right of indicator are frequency. 

3-1 
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Section III

Indicates the desired frequency selected. Digits are entered
from right as frequency digit keys are pressed. Display is

always in tlz. When Range key is selected, the decfunal

point is automatically placed for a Hz readout. Any digit
below the tenth LIz digit is autotnatically rejected by the
33304/8.

Error indicator. Indicates a progamming
)rror has been made. Selected program is out
cf range of the 3330A/B. OUT OF RANGE
indicator also applies to frequency step,
amplitude, and amplitude step. The

3330A/B will sweep', although the OUT OF
RANGE indicator is lit, if the sweep starts
from an in-range position. When the sweep

reaches the out-of-range limit, the sweep

holds until the last step of the sweep.

Model 3330A/B

Example:
Program a frequency of 12345678.9 IIz.

Press FREQ
Press l, 2,3, 4, 5, 6,J, 8,', 9 digits.
Press Hz

3-9. F requency Step.

3-10. The frequency step function is used when it is

desired to sweep a certain range of frequencies or when it is

desired to manually change the frequency by a specific
amount. The controls used to program a frequency step (in
the sequence they are selected) are FREQ STEP, 0 through
9 digit keys, and ffz, Ktl4 or MHz range keys. There are

also six rnodifier keys which can be used to modify the
programmed frequency or the programmed frequency step.
A description of each control and indicator follows.
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Controls:
Preface key for entering frequency step. The

FREQ STEP key can be pressed at any time
to recall the previous frequency step entry.

Digit keys. These keys are used to enter the
desired frequency step digits. If the fre-
quency step is used in conjunction with the
Sweep function, it is necessary to consider
the position of the SWE,EP STEPS control in
relation to the size of the frequency step
(see Paragraph 3- 15).

Range keys. Three ranges are available (Hz,
KtIz, and MFIz). These keys complete the
prograrnming of the frequency step.

Frequency and frequency step modifier
keys. These keys can be used to modify the
frequency or frequency step. To modify the
frequency, press the FREQ i or FREQ *
key. The frequency will be changed up or
down by the amount of the frequency step.
If the F'REQ t or FREQ t key is pressed and

held, the frequency will continue to change
at the rate of the TIME/STEP @aragraph
3-15) until the key is released. To modify
the frequ ency step , press the F REQ
STEP X2, FREQ STEPX 10, FREQ STEP
+2,or FREQ STEP + 10 key. The frequency
step will be changed by the respective
amount. Modification of frequency or fre-
quency step can be made at any time. If
made during the Sweep function, modifica-
tion will occur at the end of each sweep.

Indicators:

Indicates that the digits displayed directly to
right of indicator are frequency step.

Indicates the desired frequency step selected. Digits are
entered from right as frequency step digit keys are pressed.

Dsplay is always in \12. When range key is pressed, the
decimal point is automatically placed for a Lfz readout. Any
digit below the tenth Hz digit is automatically rejected by
the 3330,{/8.

7 I 9

4 5 b

1 2 a

3-2

Section III 

Indicates the desired frequency selected. Digits are entered 
from right as frequency digit keys are pressed. Display is 
always in Hz. When Range key is selected, the decimal 
point is automatically placed for a Hz readout. Any digit 
below the tenth Hz digit is automatically rejected by the 
3330A/B. 

OUT OF RANGE 

Error indicator. Indicates a programming 
:rror has been made. Selected program is out 
Jf range of the 3330A/B. OUT OF RANGE 
indicator also applies to frequency step, 
amplitude, and amplitude step. The 
3330A/B will sweep. although the OUT OF 
RANG E indicator is lit, if the sweep starts 
from an in-range position. When the sweep 
reaches the out-of-range limit, the sweep 
holds until the last step of the sweep. 

-
. . 

~ 
Controls: 
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Preface key for entering frequency step. The 
FREQ STEP key can be pressed at any time 
to recall the previous frequency step entry. 

Digit keys. These keys are used to enter the 
desired frequency step digits. If the fre­
quency step is used in conjunction with the 
Sweep function, it is necessary to consider 
the position of the SWEEP STEPS control in 
relation to the size of the frequency step 
(see Paragraph 3-15) . 

Range keys. Three ranges are available (Hz, 
KHz, and MHz). These keys complete the 
programming of the frequency step. 

r:;:::===<1"'=;>r<;::::::::;:>1 Frequency and frequency step modifier 
~~~~~ keys. These keys can be used to modify the 

frequency or frequency step. To modify the 

FREQ ~" FREO 
s:~p STEP ." t 

FREO FA EO ruo SIr Sf[P 
j '" IC:::::::.I<=>..L1:::= frequency, press the FREQ t or FREQ + 

3·2 

key. The frequency will be changed up or 
down by the amount of the frequency step. 
If the FREQ f or FREQ + key is pressed and 

Example: 

Model 3330A/B 

Program a frequency of 12345678.9 Hz. 
Press FREQ 
Press 1, 2,3,4, 5, 6, 7, 8, ., 9 digits. 
Press Hz 

3-9. Frequency Step. 

3-10. The frequency step function is used when it is 
desired to sweep a certain range of frequencies or when it is 
desired to manually change the frequency by a specific 
amount. The controls used to program a frequency step (in 
the sequence they are selected) are FREQ STEP, 0 through 
9 digit keys, and Hz, KHz, or MHz range keys. There are 
also six modifier keys which can be used to modify the 
programmed frequency or the programmed frequency step. 
A description of each control and indicator follows. 

FREQUENCY ~ i 2 :.:7 Lf.5 }.=:" '·7 ;:0. .s: Hz 

STEP 

~ 
~ 

Indicators: 

-

~1 r81 li1 ~ 
l_ L9

---< "" 

r41 '- ~ 
6 , .. 

L_J IL::::::! IL:::::: >-=' 
IT", [2] , 3 1 " .--' 

r~' Ir--, l.:J 

held, the frequency will continue to change 
at the rate of the TIME/STEP (paragraph 
3·15) until the key is released. To modify 
the frequency step, press the FREQ 
STEP x 2, FREQ STEP x 10, FREQ STEP 
72, or FREQ STEP 710 key. The frequency 
step will be changed by the respective 
amount. Modification of frequency or fre­
quency step can be made at any time. If 
made during the Sweep function, modifica· 
tion will occur at the end of each sweep. 

Indicates that the digits displayed directly to 
right of indicator are frequency step. 

Indicates the desired frequency step selected. Digits are 
entered from right as frequency step digit keys are pressed. 
Display is always in Hz. When range key is pressed, the 
decimal point is au tomatically placed for a Hz readou t. Any 
digit below the tenth Hz digit is automatically rejected by 
the 3330AjB. 
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Model 3330A/B

Example.

Section III

3-1 1. Amplitude.

3-12. In the 33304 a 0 dBm to + 13 dBm front panel
potentiometer is used to select the desired amplitude level.
In the 33308, the front panel keyboard is used to select
any amplitude level from - 86.55 dBm to + 13.44 dBm with
a resolution of 0.01 dB. The controls used to program a

desired amplitude (in the sequence they are selected) are

AMPL, 0 through 9 digit keys, and + dBm or - dBm. A
LEVE,LING switch is provided to control the flatness of the
amplitude. A description of each control and indicator
follows.

Program a frequency of 5

and a frequency step of I

hess FREQ
Press 5 digit
Press MHz
Press FREQ STEP
Press 1 digit
Press MHz

MHz
MHz.

Controls: (33308 only)

Amplitude level control. The frequency re-

sponse of the 3 3308 is controlled by a

thermopile in the amplitude section. The
thermopile will respond to the peaks of the
output sinewave if' the programmed fre-
quency is less than 10 tlz. To prevent this,
the LEVE,LING control should be in the
OFF position. This position removes the
thermopile from the leveling loop. For fre-
quencies between 10 Hz and I kflz addi-
tional filtering is added to eliminate the
thermopile from reacting to the peaks of the
output amplitude. For frequencies above
I kLIz, the additional filtering is removed to
decrease the settling time of the output
amplitude. Do not use the FAST > I kHz
position for frequencies less than I kHz or
the SI,OW > 10 Hz position for frequencies
/ess than l0 Hz or the 33308 flatness and
distortion specifications may be degraded.

Preface key for entering amplitude. The
AMPL key can be pressed at any time to
recall the previous amplitude entry.

Digit keys. These keys are used to enter the
desired amplitude digits.

Obtainable only with
Option 5 instrument.

Amplitude polarity keys. These keys com-
plete the programming of an amplitude. The
amplitude desired is displayed and applied to
the 33308 output.

(33308 only)

Indicates that the digits displayed directly to
right of indicator are amplitude.

Indicates selected amplitude digits. Digits are entered from
right as amplitude digit keys are pressed.

Example:
Program an amplitude of + 12.34 dBm.
Press AMPL
Press 1,2,' ,3, 4 digits
Press + dBm

3-13. Amplitude Step (33308 only)

3-l4. The amplitude step function is used when it is

desired to sweep a certain range of amplitude or when it is
desired to manually change the programmed amplitude by a

specific amount. The controls used to program an ampli-
tude step (in the sequence they are selected) are AMPL
STEP, 0 through 9 digit keys, and - dBm or + dBm. There
are also six modifier keys which can be used to modify the
programmed amplitude or the programmed amplitude step.
A description of each control and indicator follows.

ffi
lndicators:

]E

aa
J-J

Model 3330A/B 

Example. 

Program a frequency of 5 MHz 
and a frequency step of 1 MHz. 

Press FREQ 
Press 5 digit 
Press MHz 
Press FREQ STEP 
Press 1 digit 
Press MHz 

Controls: (3330B only) 

LE~ci5~NG 0"0"05

", 

y---<: is} "r\ I 7 ' , 9 ! ,--_J L--< 
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Amplitude level control. The frequency re­
sponse of the 3330B is controlled by a 
thermopile in the amplitude section. The 
thermopile will respond to the peaks of the 
output sinewave if the programmed fre-
quency is less than 10Hz. To prevent this, 
the LEVELING control should be in the 
OFF position. This position removes the 
thermopile from the leveling loop. For fre­
quencies between 10 Hz and 1 kHz addi­
tional filtering is added to eliminate the 
thermopile from reacting to the peaks of the 
output amplitude. For frequencies above 
1 kHz, the additional filtering is removed to 
decrease the settling time of the output 
amplitude. Do not use the FAST> 1 kHz 
position for frequencies less than 1 kHz or 
the SLOW> 10Hz position for frequencies 
less than 10 Hz or the 3330B flatness and 
distortion specifications may be degraded. 

Preface key for entering amplitude. The 
AMPL key can be pressed at any tinle to 
recall the previous amplitude entry. 

Digit keys. These keys are used to enter the 
desired amplitude digits. 

Section III 

3-11. Amplitude. 

3-12. In the 3330A a OdBm to +13dBm front panel 
potentiometer is used to select the desired amplitude level. 
In the 3330B, the front panel keyboard is used to select 
any amplitude level from - 86.55 dBm to + 13.44 dBm with 
a resolution of 0.01 dB. The controls used to program a 
desired amplitude (in the sequence they are selected) are 
AMPL, 0 through 9 digit keys, and + dBm or - dBm. A 
LEVELING switch is provided to control the flatness of the 
amplitude. A description of each control and indicator 
follows. 

AMPlITUOE + c:~· .!":: 0 I) dBm 

Obtainable only with 
Option 5 instrument. 

Amplitude polarity keys. These keys com­
plete the programming of an amplitude. The 
amplitude desired is displayed and applied to 
the 3330B output. 

Indicators: (3330B only) 

Indicates that the digits displayed directly to 
right of indicator are amplitude. 

Indicates selected amplitude digits. Digits are entered from 
right as amplitude digit keys are pressed. 

Example: 
Program an amplitude of + 12.34 dBm. 
Press AMPL 
Press 1,2,',3,4 digits 
Press + dBm 

3-13. Amplitude Step (33308 only) 

3-14. The amplitude step function is used when it is 
desired to sweep a certain range of amplitude or when it is 
desired to manually change the programmed amplitude by a 
specific amount. The controls used to program an ampli­
tude step (in the sequence they are selected) are AMPL 
STEP, 0 through 9 digit keys, and - dBm or + dBm. There 
are also six modifier keys which can be used to modify the 
programmed amplitude or the programmed amplitude step. 
A description of each control and indicator follows. 

3-3 
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Section III

Controls:

Model 3330A/B

Example:
Program an amplitude of - 30.00 dBm and an amplitude
step of 5.00 dBm
Press AMPL
Press 3, 0 digits
Press - dBm
Press AMPL STEP
Press 5 digit
Press - dBm or + dBm

3-15. Frequency and Amplitude Sweep.

3-16. The 3330A/B frequency and the 33308 amplitude
can be swept over a specific range. The sweep is a digital
sweep which steps the frequency or amplitude to each
point. The sweep controls include the function switch
(FREQ, AMPL), direction switch (UP, DOWN, BOTH),
SWEEP TIMEi STEP switch, SWEEP STEPS, FIRST POINT,
START SINGLE, and START CONT. To use the sweep
mode, a frequency and a frequency step, or an amplitude
and an amplitude step, must be programmed. trn choosing
the frequency or amplitude and the size of the frequency
step or amplitude step, the frequency and amplitude limits
of the 3330A/B should be considered along with the
position of the SWEEP STEPS control. The number of
steps chosen will be divided evenly on either side of the
frequency or amplitude. If the frequency step or amplitude
step is too large, the 3330A/B will OUT OF RANGE and
the sweep will stop. Use the following formula to
determine if the settings chosen will OUT OF RANGE the
3330A/B:

= < 13.0009999 MHz
<+ 13.44 dBm

= >0IIz
> - 86.55 dBm

Preface key for entering amplitude step. The
AMPL STEP key can be pressed at any time
to recall the previous amplitude step entry.

Digit keys. These keys are used to enter the
desired amplitude step digits. If the ampli-
tude step is used in conjunction with the
Sweep function, it is necessary to consider
the position of the SWEEP STEPS control in
relation to the size of the amplitude step
(see Paragraph 3-1 5).

Amplitude polarity keys. The polarity keys
complete the programming of amplitude
step.

Amplitude moditier keys. These keys can be
used to modify the amplitude or the ampli
tude step. To modify the amplitude, press

the AMPL t or AMPL I key. The ampli-
tude will change by the amount of the
amplitude step. If the AMPL t or the
AMPL I is pressed and held, the amplitude
will change at the rate of the TIME/STEP
(Paragraph 3-15) until the key is released. To
modify the amplitude step, press the AMPL
STEP X 2, AMPL STEP x IO, AMPL STEP
+ 2, or AMPL STEP + 10 key. Modification
of the amplitude or the amplitude step can
be made at any time. If made during the
sweep mode, the modification will occur at
the end of each sweep cycle.

Indicates that the digits displayed directly to
right are amplitude step.

1 A- BxC
k' /^ 

2

Where:

#= ffffiT{;iflnlitude
C - frequency step or amplitude step

When sweeping frequency, I 12 the total sweep width
(formula I - formula 2) cannot exceed 10 MHz or the
3330A/B will OUT OF RANGE. A description of the
controls used to prograrn a desired sweep and the indicators
used for sweep follows.

BxCl. A+ 
2

Indicators:

g

Indicates selected amplitude step digits. Digits are

from right as amplitude digit keys are pressed.

3-4

entered

Section III 

Controls: 

7 8 

4 5 

1 2 

0 

Indicators: 

-

... --- --- ---------

9 

6 

3 

Preface key for entering amplitude step. The 
AMPL STEP key can be pressed at any time 
to recall the previous amplitude step entry. 

Digit keys. These keys are used to enter the 
desired amplitude step digits. If the ampli­
tude step is used in conjunction with the 
Sweep function, it is necessary to consider 
the position of the SWEEP STEPS control in 
relation to the size of the amplitude step 
(see Paragraph 3-15). 

Amplitude polarity keys. The polarity keys 
complete the programming of amplitude 
step. 

Amplitude modifier keys. These keys can be 
used to modify the amplitude or the ampli­
tude step. To modify the amplitude, press 
the AMPL' or AMPL t key. The ampli­
tude will change by the amount of the 
amplitude step. If the AMPL t or the 
AMPL + is pressed and held, the amplitude 
will change at the rate of the TIME/STEP 
(Paragraph 3-15) until the key is released. To 
modify the amplitude step, press the AMPL 
STEP x 2, AMPL STEP x 10, AMPL STEP 
72, or AMPL STEP 7 10 key. Modification 
of the amplitude or the amplitude step can 
be made at any time. If made during the 
sweep mode, the modification will occur at 
the end of each sweep cycle. 

Indicates that the digits displayed directly to 
right are amplitude step. 

Indicates selected amplitude step digits. Digits are entered 
from right as amplitude digit keys are pressed. 

3-4 

Model 3330AjB 

AMPLlTUOE [~: :;: O"j dBm 
"TEP 

Example: 
Program an amplitude of - 30.00 dBm and an amplitude 
step of 5.00 dBm 
Press AMPL 
Press 3, 0 digits 
Press - dBm 
Press AMPL STEP 
Press 5 digit 
Press - dBm or + dBm 

3-15. Frequency and Amplitude Sweep. 

3-16. The 3330AjB frequency and the 3330B amplitude 
can be swept over a specific range. The sweep is a digital 
sweep which steps the frequency or amplitude to each 
point. The sweep controls include the function switch 
(FREQ, AMPL), direction switch (UP, DOWN, BOTH), 
SWEEP TIME/STEP switch,SWEEP STEPS, FIRST POINT, 
START SINGLE, and START CONT. To use the sweep 
mode, a frequency and a frequency step, or an amplitude 
and an amplitude step, must be programmed. In choosing 
the frequency or amplitude and the size of the frequency 
step or amplitude step, the frequency and amplitude limits 
of the 3330A/B should be considered along with the 
position of the SWEEP STEPS control. The number of 
steps chosen will be divided evenly on either side of the 
frequency or amplitude. If the frequency step or amplitude 
step is too large, the 3330AjB will OUT OF RANGE and 
the sweep will stop. Use the following formula to 
determine if the settings chosen will OUT OF RANGE the 
3330AjB: 

A 
+ B xC = ~ 13.0009999 MHz 

1. 2 ~+ 13.44 dBm 

A - Bx C 
2. 2 

= >0 Hz 
> -86.55 dBm 

Where: 
A= frequency or amplitude 
B = SWEEP STEPS 
C = frequency step or amplitude step 

When sweeping frequency, 1/2 the total sweep width 
(formula 1 - formula 2) cannot exceed 10 MHz or the 
3330AjB will OUT OF RANGE. A description of the 
controls used to program a desired sweep and the indicators 
used for sweep follows. 
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Controls:

:::: B

Section III

;::: B :il8

:li 
H

Function switch: selects function of sweep.

Direction switch. Selects the direction of
sweep. Used in conjunction with FIRST
POINT to find the minimum and maximum
frequency or amplitude. When in tIP posi-

tion, sweep starts at minimum frequency or
amplitude and sweeps to maximum fre-

quency or amplitude. When in DOWN posi-

tion, sweep starts at maximum frequency or

amplitude and sweeps to minimum fre-
quency or amplitude. When in BOTH posi-

tion, sweep starts at minimum frequency or

arnplitude, sweeps to maximum, and back to
minimum.

SWE,EP TIME/STEP. Selects time for each

step when sweeping or modifying frequency
or amplitude. Can be changed during sweep.

SWEEP STEPS. Selects number of steps in
each sweep. Must be considered when select-

ing frequency step or amplitude step.

Convenience key. This key, when used in
conjunction with the SWEEP direction
switch, causes the 3330A/B to display and

output the starting point of the sweep

selected. If the SWEEP direction switch is in
the UP or BOTH position, the display and

3330A/B output will go to the minimum
(starting point) frequency or amplitude in
the sweep range. If the SWEEP direction
switch is in the DOWN position, the display

and 3330A/B output will go to the maxi-

mum (starting point) frequency or ampli-
tude in the sweep range. If FIRST POINT
key is pressed while the sweep is in progress,

the sweep will stop Display and 3330A/B
output will go to the starting point of the

sweep range.

Start key for single sweep. When pressed,

3330A/B will make one complete sweep.

Start key for continuous sweep. When
pressed instrument will sweep the par'
ameters selected until stopped.

Stop sweep key. Stops sweep and returns
instrument display and output to center
frequency or amplitude.

Indicates that the digits displayed directly to
the right of cTR FREQUENCY indicator or
CTR AMPLITUDE indicator are the fre-
quency or amplitude digits selected. This
indicator operates only when continuous
sweep is in progress and the FREQ key or
AMPL key has been pressed.

Indicates that the digits displayed directly to
right of MIN oT MAX FREQUENCY oT MIN
or MAX AMPLITUDE indicators are starting
point digits of sweep. Display is dependent
on SWEEP direction control and FIRST
POINT key.

M
M

::::'m

Indicators:

E

r;i 
B

POrNI

I

STAR

5TAR'T
coriT

OP

@ lndicates sweep is in operation. Function
swept (frequency or amplitude) is indicated
by an arrow. Only one arrow will be

illuminated.

Example:
Program a continuotls frequency sweep from 0I1z to
25 kIIz. Use maximum steps allowed. Set amplitude for
+ 13 .44 dBm.

Steps are divided equally on either side of frequency,
therefore, frequency = 25 ktlz + 2 = 12.5 ktlz.

Maximum SWEEP STEPS = l000,therefore, Frequency
Step = 25 kt{z + 1000 = 25 Hz. To insure the sweep end

points (MIN - MAX FREQUENCY) are not OUT OF
RANGE:

A + ry = n.s krrz + looo} 25 FIz 
=

3-5
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Controls: 

TIME/STEP 

;oo~ I ~)(' ", 

" 

Function switch: selects function of sweep. 

Direction switch. Selects the direction of 
sweep. Used in conjunction with FIRST 
POINT to find the minimum and maximum 
frequency or amplitude. When in UP posi­
tion, sweep starts at minimum frequency or 
amplitude and sweeps to maximum fre­
quency or amplitude. When in DOWN posi­
tion, sweep starts at maximum frequency or 
amplitude and sweeps to minimum fre­
quency or amplitude. When in BOTH posi­
tion, sweep starts at minimum frequency or 
amplitude, sweeps to maximum, and back to 
minimum. 

SWEEP TIME/STEP. Selects time for each 
step when sweeping or modifying frequency 
or amplitude. Can be changed during sweep. 

SWEEP STEPS. Selects number of steps in 
each sweep. Must be considered when select­
ing frequency step or amplitude step. 

Convenience key. This key, when used in 
conjunction with the SWEEP direction 
switch, causes the 3330A/B to display and 
output the starting point of the sweep 
selected. If the SWEEP direction switch is in 
the UP or BOTH position, the display and 
3330A/B output will go to the minimum 
(starting point) frequency or amplitude in 
the sweep range. If the SWEEP direction 
switch is in the DOWN position, the display 
and 3330A/B output will go to the maxi­
mum (starting point) frequency or ampli­
tude in the sweep range. If FIRST POINT 
key is pressed while the sweep is in progress, 
the sweep will stop Display and 3330A/B 
output will go to the starting point of the 
sweep range. 

~ 
~ 

Indicators: 

Section III 

MIN MAX 

• SWEEPING. CTR AMPLITUDE 

r---SWEEP----

Start key for single sweep. When pressed, 
3330A/B will make one complete sweep. 

Start key for continuous sweep. When 
pressed instrument will sweep the par­
ameters selected until stopped. 

Stop sweep key. Stops sweep and returns 
instrument display and output to center 
frequency or amplitude. 

_ Indicates that the digits displayed directly to 
the right of CTR FREQUENCY indicator or 
CTR AMPLITUDE indicator are the fre­
quency or amplitude digits selected. This 
indicator operates only when continuous 
sweep is in progress and the FREQ key or 
AMPL key has been pressed. 

.. Indicates that the digits displayed directly to 
right of MIN or MAX FREQUENCY or MIN 
or MAX AMPLITUDE indicators are starting 
point digits of sweep. Display is dependent 
on SWEEP direction control and FIRST 
POINT key. 

''+11'',,' Indicates sweep is in operation. Function 
swept (frequency or amplitude) is indicated 
by an arrow. Only one arrow will be 
ill umina ted. 

Example: 
Program a continuOl~s frequency sweep from 0 Hz to 
25 kHz. Use maximum steps allowed. Set amplitude for 
+ 13.44 dBm. 

Steps are divided equally on either side of frequency, 
therefore, frequency = 25 kHz 72= 12.5 kHz. 

Maximum SWEEP STEPS = 1000,therefore, Frequency 
Step = 25 kHz 7 1000 = 25 Hz. To insure the sweep end 
points (MIN - MAX FREQUENCY) are not OUT OF 
RANGE: 

BxC 
A+ 2 1 5 kHz 

1000 x 25 Hz 
2. + 2 

3-5 
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Section III

12.5 kllz + 12.5 kHz - 25 kLIz =
MAX FREQUENCY.

Model 3330AiB

FREQUENCY of .0 Hz.
Set SWEEP direction to DOWN
Press FIRST POINT. Display should indicate a MAX

FREQUENCY of 25000.0 llz.
Set SWEEP direction to desired position.
Press AMPL
Press l, 3 ,' , 4,4 digits
Press + dBm
Press START CONT for continuous sweep or START

SINGLE for single sweep.

3-17. Inputs and 0utputs.

3- 1 8. The 3330Ai B front and rear panel inputs and
outputs include front panel SWEEP OUTPUT and 50 f,
OUTPUT; rear panel BCD OUTPUTS (optional), ALT
OUTPUT, RF + 20 MHZ OUT, I MHZ OUT, REF TUNE
IN, EXT REF IN, AM IN, REMOTE CONTROL. Explana-
tions of these inputs and outputs are as follows:

A-=J = t2's , ry 1000 x25Hz
iitlz

12.5 klfz - 12.5 kFIz = 0IIz =
MIN FREQUENCY.

Set LEVELING to OFF
Press FREQ
Press I,2,', 5 digits
Press kHz
Press FREQ STEP
Press 2,5 digits
Press Hz
Set SIVEEP mode to FREQ
Set SWEEP STEPS to 1000
Set SWEEP TIME/STEP to desired time/step
Set SWEEP direction to UP
Press FIRST POINT. Display should indicate a MIN

@
OUTPTJT

5arf)

@
.40, tr)uprEi

rrE

Provides a stepped dc output from 0 Vdc to
10 Vdc. Number of steps and time for each
step are controlled by the SWEEP STEPS
control and the SWEEP TIME/ STEP control
respectively. Each step represents the same

step in the frequency or amplitude sweep.

3330A/B front panel output.

Special BCD output. The BCD freqt'ency
a n d a mplitude information from the

i.., 
AM tN ALT OUTPTJT

+ SEE MANlrAt rOR AM
OP€RATING RfSTIT L T:I)NS

@

3330A/B Controller which sets the 3330A/B
frequency and amplitude is available at this
connector. There are 33 lines of frequency
information and 16 lines of amplitude infor-
mation plus I ground line. (See Section IV
for information concerning BCD signals).
This output available by request only.

Amplitude Modulation Input. An external
signal can be applied to this connector to
amplitude modulate the 3 330A/B signal.

@,@
2'

@

@
1 o,,

Section III 

A_ BxC 
2 

\2.5 kHz + 12.5 kHz = 25 kHz = 
MAX FREQUENCY. 

12.5 kHz _ 1000; 25 Hz 

12.5 kHz - 12.5 kHz 0 Hz 
MIN FREQUENCY. 

Set LEVEUNG to OFF 
Press FREQ 
Press 1,2, ',5 digits 
Press kHz 
Press FREQ STEP 
Press 2, 5 digits 
Press Hz 
Set SWEEP mode to FREQ 
Set SWEEP STEPS to 1000 
Set SWEEP TIME/STEP to desired time/step 
Set SWEEP direction to UP 
Press FIRST POINT. Display should indicate a MIN 

3-6 

Provides a stepped dc output from 0 Vdc to 
10 Vdc. Number of steps and time for each 
step are controlled by the SWEEP STEPS 
control and the SWEEP TIME/STEP control 
respectively. Each step represents the same 
step in the frequency or amplitude sweep. 

~ 3330A/B front panel output. 

" :~--_=~:_-d.. 

Special BCD output. The BCD freql'ency 
and amplitude information from the 

Model 3330A/B 

FREQUENCY of.O Hz. 
Set SWEEP direction to DOWN 
Press FIRST POINT. Display should indicate a MAX 

FREQUENCY of 25000.0 Hz. 
Set SWEEP direction to desired position. 
Press AMPL 
Press 1,3,',4,4 digits 
Press + dBm 
Press START CONT for continuous sweep or START 

SINGLE for single sweep. 

3-17. Inputs and Outputs. 

3-\S. The 3330A/B front and rear panel inputs and 
outputs include front panel SWEEP OUTPUT and 50 rl 
OUTPUT; rear panel BCD OUTPUTS (optional), ALT 
OUTPUT, RF + 20 MHZ OUT, I MHZ OUT, REF TUNE 
IN, EXT REF IN, AM IN, REMOTE CONTROL. Explana­
tions of these inputs and outputs are as follows: 

-
2" ,XT RP' IN 

.~ 

3330A/B Controller which sets the 3330A/B 
frequency and amplitude is available at this 
connector. There are 33 lines of frequency 
information and 16 lines of amplitude infor­
mation plus I ground line. (See Section IV 
for information concerning BCD signals). 
This output available by request only. 

Amplitude Modulation Input. An external 
signal can be applied to this connector to 
amplitude modulate the 3330A/B signal. 

Scans by ArtekMedia © 2008



Model 3330A/B

33304: A dc to 100 kHz signal may be used to amplitude
modulate the 3330A signal. Percent of rnodualtion is pro-
portional to the AM IN voltage (0.95 V rms for 95%modu-
lation, 0.0 I V rms for I% modulation). The 33304 front
panel amplitude control can be varied to adjust the level of
the carrier signal without changing the modulation per-

centage.

33308: When an amplitude modulating signal is applied,
the output power level is a combination of the carrier
power and sideband power. The 33308 output is rnonitored
by a thermal detector circuit, which is a constant power
device. Therefore, when the amplitude modulating signal is
applied, the carrier level is decreased to maintain a constant
power level. Conversely, if the 33308 front panel amplitude
control settings are changed to increase or decrease the car-
rier level, the sideband levels are decreased or increased
accordingly. It is recommended that an oscilloscope be used

at the 33308 output to observe the modulated signal and
dete rmine the pe rcent o f mo dulation . Because the char-
acteristics of each instrument are slightly different, the
curves shown in Figure 3- 1 are an approximation of the AM
voltage input needed in a standard instrument for the per-

cent of modulation desired. The dB figure of each solid line
curve represents the dB level below the highest output of
each 10 dB step of the output attenuator. For example, the
- 4 dB curve would apply for a front panel amplitude set-

ting of + 9.44 dB, - 0.56 dB, - 10.56 dB, erc.

NOTE

If the level of the modulated output signal ex-
ceeds 2.97 V peak-to-peak os observed on on
oscilloscope (1.05 V rms), the signal will be
degraded because of excessive limiting in the
instrument. (14.14 V peak-to-peak,5 V rms,

for Option 005. )

The b roken-line curve of Figure 3 - I can be used to dete r-

mine the carrier level out of the 3330B for a given percent

of modulation. The vertical axis labeled K represents the dB
loss in carrier level due to the rnodulating voltage. Subtract
this reading from the 33308 front panel arnplitude setting

to find the output carrier level.

3330A/B rear panel triaxial output jack.
Requires inte rnal cable change from front
panel output jack.

Holes for special purpose jacks. (See Para-

graph 3-24).

Output from Frequency Generating section
of 3330,{/8. Tracks front panel output with
a 20 MHz offset. Output voltage=

Section III

Reference input for tuning Reference Oscill-
ator and Internal Reference Oscillator Ad-
just. With rear panel REF TUNE control in
INT position (position 3330A/B), 5 Vdc
changes_ frequency a maximum of 0.5 to
I x 10'/ of frequency at 0 Vdc. - 5 Vdc
changes frequency a maximum of - 0.7 to
- 1 .5 x l0- / of frequency at 0 Vdc. With rear
panel REF OSC in EXT position (standard
3330A/B) and no external reference applied,
t 5 Vdq changes frequency a nominal
4 x 10-5 of frequency at 0 Vdc. With REF
OSC in INT position, the REF TUNE IN is

applied to the 5 MHz VCXO. With REF OSC

in EXT position, the REF TUNE IN is

applied to the 20 MIlz VCXO. If the REF
OSC is in the EXT position and an external
reference is used, the external reference
signal overrides the REF TUNE IN. With the
3330A/B Option 003, the REF TLJNE IN

has a nominal 4 x 10-) change of frequency
at 0 Vdc if the REF OSC is in the INT
position or EXT position with no external
reference applied. With an external reference
applied and the REF OSC in the EXT
position, the external reference overrides the
REF TUNE IN. In the 3330AiB Option 003,
the REF TUNE IN is applied to the 2O MHz
VCXO. The REF TUNE potentiometer on
the rear panel of the 3330A/B has the same

characteristics as the REF TUNE IN. The
REF TUNE IN, however, will override the
REF TLNE potentiometer if both are used.

Input for an external frequency reference.
The 3330A/B 20 MIlz VCXO is phase-

locked to the external oscillator. Any sub-
harmonic of 2O MHz from I MHz through
10 MHz, at 200 mV to 2 V, may be used.

Remote Control input/output. The 3330A/B
can be remotely controlled using a seven bit
ASCII character format within the FIP-IB
(see Paragraph 3-19). Twelve lines are re-
quired for remote control. Also available at
this connector are 15 lines of sweep informa-
tion. A step count (0-1000) on 12, l-2-4-8,
BCD lines indicates the sweep position
(count of 500 indicates center frequency). A
sweep status line indicates when instrument
is sweeping. A step ready line indicates the
instrument has spent the prescribed time on
one step and is ready to go to the next step.
A step inhibit line is also available. When this
line is grounded, the instrument will stop
sweeping on that step. Figure 3-2 shows the
input/output connector pin numbers and
signal inputs/outputs for remote input and
sweep output.

@
rNr -] 7 F-xr

/A\\V/\-
REF OSC

:x I nLr

@

ALT OUTPUT

@.

@

,aa9
D
OUT

1 MFIz output from 20 MHz VCXO Refer-
ence. Output Voltage =
> 220 mV rms/50 ohms.

@.,
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Model 3330A/B 

3330A: A dc to 100 kHz signal may be used to amplitude 
modulate the 3330A signal. Percent of modualtion is pro­
portional to the AM IN voltage (0.95 V rms for 95% modu­
lation, 0.01 V rms for 1% modulation). The 3330A front 
panel amplitude control can be varied to adjust the level of 
the carrier signal without changing the modulation per­
centage. 

3330B: When an amplitude modulating signal is applied, 
the output power level is a combination of the carrier 
power and sideband power. The 3330B output is monitored 
by a thermal detector circuit, which is a constant power 
device. Therefore, when the amplitude modulating signal is 
applied, the carrier level is decreased to maintain a constant 
power level. Conversely, if the 3330B front panel amplitude 
control settings are changed to increase or decrease the car­
rier level, the sideband levels are decreased or increased 
accordingly. It is recommended that an oscilloscope be used 
at the 3330B output to observe the modulated signal and 
determine the percent of modulation. Because the char­
acteristics of each instrument are slightly different, the 
curves shown in Figure 3-1 are an approximation of the AM 
voltage input needed in a standard instrument for the per­
cent of modulation desired. The dB figure of each solid line 
curve represents the dB level below the highest output of 
each 10 dB step of the output attenuator. For example, the 
- 4 dB curve would apply for a front panel amplitude set­
ting of + 9.44 dB, - 0.56 dB, - 10.56 dB, etc. 

NOTE 

If the level of the modulated output signal ex­
ceeds 2.97 V peak-to-peak as observed on an 
oscilloscope (1.05 V rms), the signal will be 
degraded because of excessive limiting in the 
instrument. (14.14 V peak-to-peak, 5 V rms, 
for Option 005.) 

The broken-line curve of Figure 3-1 can be used to deter­
mine the carrier level out of the 3330B for a given percent 
of modulation. The vertical axis labeled K represents the dB 
loss in carrier level due to the modulating voltage. Subtract 
this reading from the 3330B front panel amplitude setting 
to find the output carrier level. 

• " 

3330A/B rear panel triaxial output jack. 
Requires internal cable change from front 
panel output jack. 

Holes for special purpose jacks. (See Para­
graph 3-24). 

Output from Frequency Generating section 
of 3330A/B. Tracks front panel output with 
a 20 MHz offset. Output voltage = 
> 100 mV rms/50 ohms. 

1 MHz output from 20 MHz VCXO Refer­
ence. Output Voltage = 

> 220 m V rms/50 ohms. 

REF TUNE IN 

INT-\ rfXT 

o 

O:XT REF IN 

Section III 

Reference input for tuning Reference Oscill­
ator and Internal Reference Oscillator Ad­
just. With rear panel REF TUNE control in 
INT position (position 3330A/B), 5 Vdc 
changes frequency a maximum of 0.5 to 
1 x 10-7 of frequency at 0 Vdc. - 5 Vdc 
changes frequency a maximum of - 0.7 to 
- 1.5 x 10-7 of frequency at 0 V dc. With rear 
panel REF OSC in EXT position (standard 
3330A/B) and no external reference applied, 
± 5 Vdc changes frequency a nominal 
4 x 10-5 of frequency at 0 Vdc. With REF 
OSC in INT position, the REF TUNE IN is 
applied to the 5 MHz VCXO. With REF OSC 
in EXT position, the REF TUNE IN is 
applied to the 20 MHz VCXO. If the REF 
OSC is in the EXT position and an external 
reference is used, the external reference 
signal overrides the REF TUNE IN. With the 
3330A/B Option 003, the REF TUNE IN 
has a nominal 4 x 10-5 change of frequency 
at 0 Vdc if the REF OSC is in the INT 
position or EXT position with no external 
reference applied. With an external reference 
applied and the REF OSC in the EXT 
position, the external reference overrides the 
REF TUNE IN. In the 3330A/B Option 003, 
the REF TUNE IN is applied to the 20 MHz 
VCXO. The REF TUNE potentiometer on 
the rear panel of the 3330A/B has the same 
characteristics as the REF TUNE IN. The 
REF TUNE IN, however, will override the 
REF TUNE potentiometer if both are used. 

Input for an external frequency reference. 
The 3330A/B 20 MHz VCXO is phase­
locked to the external oscillator. Any sub­
harmonic of 20 MHz from 1 MHz through 
10 MHz, at 200 mV to 2 V, may be used. 

Remote Control input/output. The 3330A/B 
can be remotely controlled using a seven bit 
ASCII character format within the HP-IB 
(see Paragraph 3-19). Twelve lines are re­
quired for remote control. Also available at 
this connector are 15 lines of sweep informa­
tion. A step count (0-1000) on 12, 1-2-4-8, 
BCD lines indicates the sweep position 
(count of 500 indicates center frequency). A 
sweep status line indicates when instrument 
is sweeping. A step ready line indicates the 
instrument has spent the prescribed time on 
one step and is ready to go to the next step. 
A step inhibit line is also available. When this 
line is grounded, the instrument will stop 
sweeping on that step. Figure 3-2 shows the 
input/output connector pin numbers and 
signal inputs/outputs for remote input and 
sweep output. 

3-7 
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Model 3330A/B

Indicat es instrument is in remote pro-
gramming mode.

3-1L Remote Heu,lett-Packard Interface Bus (HP-IB)

Programming.

3-20. The 3330A/B can be rernotely programmed using a

seven bit ASCII character format. An octal code is used to

identify each HP-IB programming instruction. Table 3- 1

lists the instructions for the 3330A/B and their equivalent

octal codes. In order to exercise maximum capability, 12

input lines are required. Figur e 3-2 shows the HP-IB remote

input connector pin numbers and the signal inputs for each

pin. All front panel functions on both the 3330A and

33308 are programmable with the exception of the

POWER LINE and 33304 AMPLITUDE.

3-21. A major advantage of HP-IB programming is the

capability of paralleling several 3330A/B Automatic
Synthesizers, or complimen tary HP-IB prograrnmable in-

struments, to the Sarne input lines. Each instrument can be

given an individual address which only that instrument

Section III

recognizes. All 3330A/B Automatic Synthesizers leave the
factory with an address of 44, but this address can easily be

changed. To accolnplish this, a se ries of julnpers oll the

Input Assembly (,{6) of the controller section tnust be se t

in a binary fashion which corresponds to the octal code for
the address desired. Table 3-2 gives the binary number and

tlre corresponding octal code and ASCII character for the

different addresses available. The 40 bit of the address is

hard wired in the instrument. Only the 2O'10-4'2-1 bits can

be changed. Figure 3-3 shows the five juntpers for charlging

the address.

3-22. When the 3330A/B is initially turned on in the
remote mode, the conditions programmed are the same as

the conditions programmed at turn-on when operating from
the front panel (see Paragraph 3-6 ).

3-23. To program the 3330A/B, the address preface ATN
(Attention) is given followed by the address of' the

instrument to be programmed. Once the instrument has

been addressed, it can be programmed by issuing the proper
commands in the same manner as the instrttment is

Table 3-1. 3330A/B HP-lB Programming Codes.

Key/Switch
Position

ASCII
Character

Octal
Code

Key/Switch I Ascll I Octal
Position lCharacter I Code

(Address)*

Freq (F)

Freq Step

0
1

2

3
4
5

6
7

8

:

Hz
kHz
MHz

Freq Step X10
Freq Step + 1O

Freq Step X2
Freq Step = 2
Freq 1

Freq 1

Freq Sweep Mode

Sweep Up

Sweep Down
Sweep Both
10 Steps/SWP
100 Steps/SWP
10OO Steps/SWP

Space

!

$
%
tt

+

B

I

J

K
D

E

G

$

L
M

o
1

2

3

4
5

6
7

8
I

2

044

114
115

060
061

o62
063
064
065

066
067
070
071
072

075
076
077

040
041
o44
045
o52
053
102

111

110
113
104
105
107

Ampl (A)

Ampl Step

+ dBm
- dBm

Leveling Off
Leveling Slow
Leveling Fast

Ampl Step X10
Ampl Step = 10

Ampl Step X 2
Ampl Step ;2
Ampl t

Ampl t
Ampl Sweep Mode

1 ms/Step
3 ms/Step
10 ms/Step
30 ms/Step
100 ms/Step
300 ms/Step
1000 ms/Step
3000 ms/Step
Stop
Start Cont
Start Single
First Point

Clear*

N

o
116

1"17

073
074

137
135
136

o42
043
046
o47
051

o50
103

120
121
122
123
124
125
126
127
130
131

133
132

077

+F
TT

&

)

(

C

P

o
R

S

T
U

V
W

X
Y
t

Z

Address and clear must be accompan ied
an ATN. On 3260A Card R eader ATN
2OO (address = 244, Clear = 277l-.

o:

3-9

Model 3330A/B .. Indicates instrument is in remote pro­
gramming mode. 

3-19. Remote Hewlett-Packard Interface Bus (HP-IB) 
Programming. 

3-20. The 3330A/B can be remotely programmed using a 
seven bit ASCII character format. An octal code is used to 
identify each HP- IB programming instruction. Table 3-1 
lists the instructions for the 3330A/B and their equivalent 
octal codes. In order to exercise maximum capability, 12 
input lines are required. Figure 3-2 shows the HP-IB remote 
input connector pin numbers and the signal inputs for each 
pin. All front panel functions on both the 3330A and 
3330B are programmable with the exception of the 
POWER LINE and 3330A AMPLITUDE. 

3-21. A major advantage of HP-IB programming is the 
capability of paralleling several 3330A/B Automatic 
Synthesizers, or complimentary HP-IB programmable in­
struments, to the same input lines. Each instrument can be 
given an individual address which only that instrument 

Section III 

recognizes. All 3330A/B Automatic Synthesizers leave the 
factory with an address of 44, but this address can easily be 
changed. To accomplish this, a series of jumpers on the 
Input Assembly (A6) of the controller section must be set 
in a binary fashion which corresponds to the octal code for 
the address desired. Table 3-2 gives the binary number and 
the corresponding octal code and ASCII character for the 
different addresses available. The 40 bit of the address is 
hard wired in the instrument. Only the 20-10-4-2-1 bits can 
be changed. Figure 3-3 shuws the five jumpers for changing 
the address. 

3-22. When the 3330A/B is initially turned on in the 
remote mode, the conditions programmed are the same as 
the conditions programmed at turn-on when operating from 
the front panel (see Paragraph 3-6). 

3-23. To program the 3330A/B, the address preface ATN 
(Attention) is given followed by the address of the 
instrument to be programmed. Once the instrument has 
been addressed, it can be programmed by issuing the proper 
commands in the same manner as the instrument is 

Table 3-1. 3330A/B HP-IB Programming Codes. 

Key/Switch ASCII Octal Key/Switch ASCII Octal 
Position Character Code Position Character Code 

Ampl (A) N 116 
(Address) • $ 044 

Ampl Step a 117 

Freq (F) L 114 +dBm 073 
Freq Step M 115 -dBm < 074 

0 0 060 Leveling Off - 137 
1 1 061 Leveling Slow I 135 
2 2 062 Leveling Fast t 136 
3 3 063 
4 4 064 Ampl Step X10 

, 
042 

5 5 065 Ampl Step -0- 10 # 043 

6 6 066 Ampl Step X 2 & 046 
7 7 067 Ampl Step-o-2 047 
8 8 070 Ampll ) 051 

9 9 071 Ampl I ( 050 
072 Ampl Sweep Mode C 103 

Hz = 075 1 ms/Step P 120 
kHz > 076 3 ms/Step Q 121 
MHz ? 077 10 ms/Step R 122 

30 ms/Step S 123 
Freq Step X 10 Space 040 100 ms/Step T 124 
Freq Step -0- 10 ! 041 300 ms/Step U 125 
Freq Step X2 $ 044 1000 ms/Step V 126 
Freq Step-o-2 % 045 3000 ms/Step W 127 
Freq • . 052 Stop X 130 
Freq • + 053 Start Cant Y 131 
Freq Sweep Mode B 102 Start Single [ 133 

First Point ;;?, 132 
Sweep Up I 111 

Clear* 7 077 
Sweep Down J 110 
Sweep Both K 113 

Address and clear must be accompanied by 
10 Steps/SWP 0 104 an ATN. On 3260A Card Reader ATN = 
100 Steps/SWP E 105 200 (address = 244, Clear = 277). 
1000 Steps/SWP G 107 

3-9 
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ATTENTION

SWEE P

STEP READY

STEP INHIEIT

REMOTE ENABLE

REMOTE DAIA tNpur Btr 4
HP-IB

INPUTS NOT READY FOR DATA

NOT DATA ACCEPTED

DATA INPUT BIT 3

DATA INPUT BIT 2

DATA INPUT 8IT I

DATA INPUT BIT 5

DATA INPUT BIT 6

DATA INPUT BIT 7

DATA VALID

' o'", )N| -rql ..

REMOTE INPUT/OUTPUT
03330-66529

SWEEP
PARAMETE R

OUTPUTS

Model 3330A/B

NOTE:
ALL INPUTS AND
OUTPUTS ARE LOW
TRUE LOG IC .

' o'- i )rer+"
: ''ti >I rz i:m:I ei.#r4I s;:ffi"lrliF',P,'$rz
I z i--"I z i,E'
L-_ __ |

too

200

400

800

oo

to

20

40

80

Gnd

I

?

4

8

Figu re 3-2. HP-IB R emote Input.

programmed from the front panel. If more than one instru-
ment is paralleled on the same HP-IB, it is necessary to
"clear" the line before addressing another instrument. The
code for clearing the HP-IB is given in Table 3-1. A timing
diagram for the output control lines is shown in Figure 3-4.
A brief explanation of the tirning functions is included with
the figure.

3-24. Special Connectors.

3-25. The 3330A/B has been designed with several special
interfacing possibilities available. These special connections
allow interfacing with complementary equipment to in-
crease the flexibility of the 3330'{/8. The connections
include an output from the 2o MHz VCXO , zn output from
N4 loop vTo, an input to the sL3 loop Phase Detector,
and an input to the Mixer in the Output Section.

3-26. The special 2O MHz output, when connected, will

sr S? S3 S4 S5. Em EEm: ilt-j

ilililil
A6

3330A -B-2882

Tabf e 3-2. Addressing Codes.

Bus
Address

40 20
SWl

't 0
SW2

4
sw3

2
SW4

1

SW5

40

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

o

0

0

0

0

0

o

0

0

o

0

0

o

o

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

0

0

o

0

0

0

0

0

1

1

1

1

1

1

1

0

0

0

0

1

1

1

1

0

0

0

0

1

1

1

1

0

0

0

0

1

1

1

1

o

0

0

0

1

1

1

0

0

1

1

0

0

1

1

0

0

1

1

0

0

1

1

o

0

1

1

o

0

"l

1

o

0

1

1

0

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

'l

0

1

0

3-10

Figure 3-3. Addressing Jumpers.
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I A341 A34 
REMOTE INPUT/OUTPUT 
03330-66529 

J2 JI 

ATTENTION 8 ( 
10 ' 

) N 0 0 100 

L ( 
2 14 

) 12 SWEEP 0 0 200 

10 ( 
3 " )M STEP READY 0 0 400 

K ( 
4 

NOTE: 13 

) " STEP INHIBIT 0 0 800 
5 

ALL INPUTS AND 
12 

6 ( 
OUTPUTS ARE LOW 

) 18 REMOTE ENABLE 0 
TRUE LOG Ie. 

0 00 

REMOTE c ( 
6 4 

) R SWEEP DATA INPUT BIT 4 0 0 10 
HP-IB 

H ( 
8 

) 14 
PARAMETER 

INPUTS NOT READY FOR DATA 0 0 20 
OUTPUTS 8 9 

NOT DATA ACCEPTED 7 ( 0 0 ) p 40 

3 ( 
9 5 

) 13 DATA INPUT BI T 3 0 0 80 

8 ( 
10 I 

)1 DATA INPUT BIT 2 0 0 G nd 

2 ( 
II 6 I 

) u DATA INPUT BIT I 0 0 

4 ( 
12 3 

) 17 DATA INPUT BIT 5 0 0 - 2 

o ( 
13 2 I ) s DATA INPUT BIT 6 0 0 - 4 

5 ( 
14 7 

) 15 DATA INPUT BIT 7 0 0 I - 8 

F ( 
15 

() : NC ) DATA VALID 0 

~--
L. ____ ----.J 

3330-8·2888 

Figure 3-2. HP-IB Remote Input. 

programmed from the front panel. If more than one instru­
ment is paralleled 011 the same HP-IB, it is necessary to 
"clear" the line before addressing another instrument. The 
code for clearing the HP-IB is given in Table 3-1. A timing 
diagram for the output control lines is shown in Figure 3-4. 
A brief explanation of the timing functions is included with 
the figure. 

Table 3-2. Addressing Codes. 

3-24. Special Connectors. 

3-25. The 3330A/B has been designed with several special 
interfacing possibilities available. These special connections 
allow interfacing with complementary equipment to in­
crease the flexibility of the 3330A/B. The connections 
include an output from the 20 MHz VCXO, an output from 
N4 loop VTO, an input to the SL3 loop Phase Detector, 
and an input to the Mixer in the Output Section. 

3-26. The special 20 MHz output, when connected, will 

o 

333QA - B 2882 

3-10 

51 52 53 S4 S5 

[] m [][]m' ~ LlJ 0 g Wo D 
D D D D 

A6 

Figure 3-3. Addressing Jumpers. 

Bus 

I Address 

40 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

40 20 10 4 2 1 
SWl SW2 SW3 SW4 SW5 

1 0 0 0 0 0 

1 0 0 0 0 1 

1 0 0 0 1 0 

1 0 0 0 1 1 

1 0 0 1 0 0 

1 0 0 1 0 1 

1 0 0 1 1 0 

1 0 0 1 1 1 

1 0 1 0 0 0 

1 0 1 0 0 1 

1 0 1 0 1 0 

1 0 1 0 1 1 

1 0 1 1 0 0 

1 0 1 1 0 1 

1 0 1 1 1 0 

1 0 1 1 1 1 

1 1 0 0 0 0 

1 1 0 0 0 1 

1 1 0 0 1 0 

1 1 0 0 1 1 

1 1 0 1 0 0 

1 1 0 1 0 1 

1 1 0 1 1 0 

1 1 0 1 1 1 

1 1 1 0 0 0 

1 1 1 0 0 1 

1 1 1 0 1 0 

1 1 1 0 1 1 

1 1 1 1 0 0 

1 1 1 1 0 1 

1 1 1 1 1 0 
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I

Section III

AUTOMATIC SYNTHESIZER
h p 33308

FREQUENCY SYNTHES IZER
hp 332o B

3-11

DATA VALID (From ComP)

I tndicates 3330 will accept

I 
tore data.

(From 3330, initiated by data valid)

I

I'(ruORC) lndicates 3330 is finished

N0T DATA ACCEPTED processing data'

lndicates 3330
cessing data.

F igu re 3-4. H P- lB Timing Diagram.

AUTOMATIC SYNTHESIZER
hp to534 s wEEPr N G 

;J.:ii^.EN 
ER Aro R

lHq-+r:iHffi : r Hl
IHffiffi I,HI"

I]t]DL]
fJt]t]rJ'a=

a o oacna
o.o o e c c e @ e c, {0 c q

BU FFE R

2N 3904

Figure 3-5. Special N4 Loop and SL3 Loop Connectors"

Figure 3-6. Special Mixer Input Connector.

I 
I 

Model 3330A/B Section III 

ATN (Attention) 

ATN 

data lines 

n program data 
~--------~~------------------

address data 

(DAV) 
DATA VALID (From Camp) 

Indicates to 3330 that da­
ta is available. 

(NAFD) 
NOT READY FDA DATA 

Indicates 3330 will accept 
more data. 

(From 3330, initiated by data valid) 

I (NDAC) Indicates 3330 is finished 
NOT DATA ACCEPTED processing data. 

3330A-8- 2889 

Indicates 3330 is busy and 
will not accept any more 
data. 

Indicates 3330 IS pro­
cessingdata. 

Indicates 3330 will accept 
more data. 

Indicates 3330 is finished 
processing data. 

Figure 3-4. HP-IB Timing Diagram. 

I ndicates to 3330 that da­
ta is available. 

Indicates 3330 is busy and 
will not accept any more 
data. 

Indicates 3330 is pro 
cessing data. 

AUTOMATIC SYNTHESIZER 
hpl0534 hp 3330B 

SPECIAL 'J4VTO 
~O:..::U:..:T-,-P--,U,--T,----,C:..::O,,-N"-,-N:..:E,-,C,-,T--,O,,-R-'---___ --1I~ 

( 

SWEEPING SIGNAL GENERATOR 

hp 675A 

--------------------------------
• --.J[ Ji.J( 1 
r J(J[ J[J 

~ MARKER . . . . .~ 

o 

o 

SPECIAL SL3 +5V 
II, PUT CONNECTOR 

TTL 2-3MHz 

Figure 3-5. Special N4 Loop and SL3 Loop Connectors. 

AUTOMATIC SYNTHESIZER FREQUENCY 
hp 3330B hp 

-----------------------------------------------------------------

" 
( 20-3,MHz OUT L.U. r:U'f'UT l' 

2(;' ""dMrl/ 

SPECIAL. MIXER ~ 
. . .. 

" .. . ,"~ - INPUT CON~ECTOR 
Ii 

SYNTHESIZER 
3320B 

(c) 

:J..L' l!~'~r~Tl ~"UTf'UT 

Figure 3-6. Special Mixer Input Connector. 
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Section III

supply the 20 MHz reference frequency to the rear panel.
This signal has the same accuracy and stability as the 5 MHz
reference oscillator but a significant level of spurious and
harmonic content is present.

3-27. The special N4 loop VTo output will supply the N4
loop VTo signal divided by l0 to the rear panel. This
output is designed to be used in conjuncticn with the
special SI3 loop Phase Detector input. The Su loop input
allows the operator to apply an external TTL logic signal of
2-3 MHz to increase the resolution of the 3330AlB output.
The resolution of the 3330A/B output will be determined
by the resolution of the external 2-3 MIlz. The output from
the N4 loop VTO can be externally mixed with the external
2-3 MHz signal to provide marker pulses (see Figure 3-5).

3-28. The special Mixer input is designed to be used in
conjunction with the 2O-33 MIfz OUT on the 3330A/B rear
panel. The 20-33 MHz OUT is applied to a special 3320AlB
wltere it is divided by factors of 10 in the 3320AlB range

dividers (see Figure 3-6). The 20-33 MHz OUTPUT on the
rear panel of the 3320AlB is applied to the 3330A/B spe-
cial Mixer input. The resulting output of the 3330A/B is a

stable frequency which can be ranged by factors of 10. The
full capability of the 33308 amplitude range and sweep can
be used.

3-29. For more information concerning these special con-
nections, contact your local -hp- Sales and Service Office.

3.30. SWITCHIMG TBANSI ENTS.

3-31. Frequency Switching.

3-32. The transients encountered in the 3330A/B output as

Model 3330A/B

a result of frequency switching (frequency step or sweep,
for example) are related to the frequency changes in the
+ N and Summation Loop circuits. The severity and dura-
tion of the transients are a function of the magnitude and
significance of the digits being switched. The simplified
block diagranr in Figure 3-7 shows how the frequency digits
are added in each loop to obtain the final output fre-
quency. From this it can be seen that the transients of
phase-lock loop I and sumnration loop I translate directly
to the clutput, while transients resulting in the other loops
are reduced in proportion to the frequency division. Figure
3-8 shows three examples of frequency switching transients.

3-33. Amplitude Switching.

3-34. The nature of transients introduced by amplitude
switching depends on whether or not the step attenuator is
involved. For example, when stepping from + 3.44 to
+ 3.45 dBm during an amplitude sweep, the step attenuator
goes from 10 to 0 dB while the leveling loop electronic
attenuator goes from 0.00 to 9.99 dB. The resulting behav-
ior is shown in Fisure 3-10.

3-35. An open-loop reset signal enables the electronic
attenuator to switch to about 20% of final value within a

few milliseconds. The rernaining part of the transient is
governed by the closed-loop time constant and is about
35 ms with the front panel LEVELING switch ser for
FAST, or about 350 ms in SLow. (The slow response is
provided to permit leveling at output frequencies as low as
10 Hz.)

3-36. When the 33308 is turned on with the LEVELING
control in the OFF or FAST position and subsequently
changed to SLOW, there will be no output for a period of
about six seconds after changing to SLOW. It is therefore
recommended that when remotely programming the first

- External
Modulation

o.01f4
244kHr

O.Ol fr+Q.gOO1 fr+Q. o9OOO1 f4

222.3344kH2

r-

- 

I

23.344MH2

r
I I

22.23344MH2
31.1223344MH2

summins Loop glsJ3l L qL3 LqLJJ

6
111

fo-ftrQ. Q'l fz+o.OOO1f3+O.OOOOO1t4 2OM Hz

f3
23.1MHz

d
22

1

I

I

I

d
33

d
44

'r
I

I

I1 OOkHz

Digital Inputs
From Controller 

-__+

Figu re 3-7. Simplified Block Diagram of Frequency Generating Circuits.
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supply the 20 MHz reference frequency to the rear panel. 
This signal has the same accuracy and stability as the 5 MHz 
reference oscillator but a significant level of spurious and 
harmonic content is present. 

3-27. The special N4 loop VTO output will supply the N4 
loop VTO signal divided by 10 to the rear panel. This 
output is designed to be used in conjunction with the 
special S13 loop Phase Detector input. The S13 loop input 
allows the operator to apply an external TTL logic signal of 
2-3 MHz to increase the resolution of the 3330AjB output. 
The resolution of the 3330A/B output will be determined 
by the resolution of the external 2-3 MHz. The output from 
the N4 loop VTO can be externally mixed with the external 
2 -3 MHz signal to provide marker pulses (see Figure 3-5). 

3-28. TIle special Mixer input is designed to be used in 
conjunction with the 20-33 MHz OUT on the 3330AjB rear 
panel. The 20-33 MHz OUT is applied to a special 3320A/B 
where it is divided by factors of lOin the 3320AjB range 
dividers (see Figure 3-6). The 20-33 MHz OUTPUT on the 
rear panel of the 3320AjB is applied to the 3330AjB spe­
cial Mixer input. The resulting output of the 3330AjB is a 
stable frequency which can be ranged by factors of 10. The 
full capability of the 3330B amplitude range and sweep can 
be used. 

3-29. For more information concerning these special con­
nections, contact your local -hp- Sales and Service Office. 

3-30. SWITCHII\IG TRANSIENTS. 

3-31. Frequency Switching. 

3-32. The transients encountered in the 3330A/B output as 

20M Hz 

100kHz 

0.01f4 

244kHz 

Digital Inputs 0 
From Controller -------. 44 

o 
33 

Model 3330AjB 

a result of frequency switching (frequency step or sweep, 
for example) are related to the frequency changes in the 
-:- N and Summation Loop circuits. The severity and dura­
tion of the transients are a function of the magnitude and 
significance of the digits being switched. The simplified 
block diagram in Figure 3-7 shows how the frequency digits 
are added in each loop to obtain the final output fre­
quency. From this it can be seen that the transients of 
phase-lock loop 1 and summation loop 1 translate directly 
to the output, while transients resulting in the other loops 
are reduced in proportion to the frequency division. Figure 
3-8 shows three examples of frequency switching transients. 

3-33. Amplitude Switching. 

3-34. The nature of transients introduced by amplitude 
switching depends on whether or not the step attenuator is 
involved. For example, when stepping from + 3.44 to 
+ 3.45 dBm during an amplitude sweep, the step attenuator 
goes from 10 to 0 dB while the leveling loop electronic 
attenuator goes from 0.00 to 9.99 dB. The resulting behav­
ior is shown in Figure 3-10. 

3-35. An open-loop reset signal enables the electronic 
attenuator to switch to about 20% of final value within a 
few milliseconds. The remaining part of the transient is 
governed by the closed-loop time constant and is about 
35 ms with the front panel LEVELING switch set for 
FAST, or about 350 ms in SLOW. (The slow response is 
provided to permit leveling at output frequencies as low as 
10 Hz.) 

3-36. When the 3330B is turned on with the LEVELING 
control in the OFF or FAST position and subsequently 
changed to SLOW, there will be no output for a period of 
about six seconds after changing to SLOW. It is therefore 
recommended that when remotely programming the first 

0.011:$+0.0001'4 
233.44kHz 

__ 14-- External 

0.01 f2+ 0.0001 '3 -to.OD0001 '4 

222.3344kHz 

I 22.23344MHz 

ISL1 
L -' 

o 
22 

Modulation 

10 
11.1223344MHz 

31.1223344MHz 

I 
I 

o 
111 

Figure 3-7. Simplified Block Diagram of Frequency Generating Circuits. 
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change 10 SLOW after turn on, a wait of at least six seconds 
be included in the program . This siwation does not exist if 
the control is in the SLOW position when the instrument is 

first turned on, nor does it occur after the first change to 
SLOW. Also , out pu t is con tinuous if the instrument is 
turned on in OF F or FAST and is not changed to SLOW. 

II 

\ 

Switching T SWltthing T ; ; 
Command Command Command 

a . A small tranSient relults when b. The switCh from 10.099 MHz t. The switch from 100.005 
switChing from 10.000 99 MHz to to 10.000 MHz. a full fange Iran· k H~ to 12 .999 999 5 MHz repre· 
10.000 00 MHz, • fu ll'fange Sit ion for the ${lcond + N. hilS a ${lnU wont case transient in· 
transition for the third +N . transient that lasts for well under vol~ing near maK;mum transition 

one milli${loond. for all loops. 

In a and b, 10 MHz hal been subtrac ted from the OUtput 
$0 that the transients can be more readilV 1-ef:n, and in c, 
12.999 999 5 MHz was subtracted from the output . 

In all eKamplcs the oscilio$Cope sweep speed was 0.2 ms/tm. 

Figu re 3-8. Frequency Switching Transients. 

,....r '-r.. 
J 

'-' IL 

-..rf '--L 

i Transients 

This displav shows a 10·step amplitude sweep centered at 
+ 3.45 dBm, where the 10 dB Slep allenuator switthel and 
introduces amplitude transienu. The ampli tude Sleps '" 0.2 dB, 100 m. each. (O$Cilloscope sweep "","' 
200 ms/tml. 

Figure 3-9 . Amplitude Switching Transients. 
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4.1. INTRODUCTION.

4-2. This section contains a block diagram description of
the Model 3330A/B Automatic Synthesizer. The descrip-

tion will be broken into two parts, general and basic biock'
For ail descriptive purposes, refer to the Block Diagram,
Figure 7-5, and schernatics, Figures 7-6throtghl'27.

4.3. GENERAL DESCRIPTION.

4-4. The 3330A/B develops the output signal by an

indirect synthesis technique. This technique uses tunable

oscillators, phase-lcrcked to harmonics of a reference osci.l-

lator (see Figure 4-i). Th. signal from the phase-locked

oscillators is applied to the Output Section which is also

referenced to the reference oscillator. The rezulting output
of the Output Seotion is a precise, stable signal in both
frequency and amplitude. Both the frequency of the

phase-locked ioops and the amplitude of the Output
Section are selected by a controlier. The controlier, in turn,
is operated by the front panel keyboard or the remote

input.

4-5. BASIC BLOCK DESCRIPTION.

4-6. For description purposes, the 3330A/B Block descrip-
tion will be broken into four sections: Reference Oscilla-

tor, Frequency Generation, Output and Controller.

4-7. Reference 0scillator.

4-8. The reference oscillator for the 3330A/B is a 20 MHz
Voltage Controlled Crystal Oscillator (VCXO) phase-locked

to a 5 MHz, oven stabilized, VCXO (see Figure 4-2). Phase

locking is accompiished by applying the output of the

20 MHz VCXO and the output of the 5 MHz VCXO to a

phase detector in the Reference Frequency Sampler Asseln-

bly. Any difference in phase creates a dc level at the phase

detector output. This dc level is applied to the varicap in

the 20 MHz VCXO correcting its output frequency.

Model 3330A/B Section IV

SECTION IV

THEORY OF OPERATION

4-9. There are four different frequencies out of the
reference oscillator section. Twenty MHz is applied directly
to the Output Modulator. Twenty MHz is divided to
100 kHz in the 20 MFIz VCXO and applied to the -N loops
in the frequency generation section. Twenty MHz is divided
to 2MHz and I NlHz in the Reference Frequency Sampler.

The 1 MHz signal is applied to a rear panel output jack and

the 2 MHz is applied to the Output Amplitude Reference
Assernbly.

4-10. Increased stability can be gained in the 3330A/B by
using an external frequency reference to replace the 5 MHz

VCXO. Any subharrnonic of 20 MHz from 1 MHz through
10 MHz with an amplitude of 200 mV rms to 2 V rms and

an accuracy of t 10-) can be used. The 20MHz reference

osciliator is phase-locked to this signal. A 3330AiB rear

panel switch is used to select internal or external references.

4-1 1. Frequency Generation.

4-12. The frequency generation section of the 3330A/B is

composed of four phase-locked divide (: N) loops and three
phase-locked summation (SL) loops (see Figure 4-3). The

output frequency is variable from 20,000,000.0 Hz to
33,000,999.9 Hz. The digits of the output frequency are

controlled by the + N loops and effectively summed in the

DC
ERROR
VOLTAGE

5lvrHz
VC XO

Figwe 4-2. Reference Oscillator.

CNTRT

FRONT
PANEL

Figure 4-1. Simplified Block Diagram.

4-l
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SECTION IV 

THEORY OF OPERATION 

4-1. INTRODUCTION. 

4-2. This section contains a block diagram description of 
the Model 3330A/B Automatic Synthesizer. The descrip­
tion will be broken into two parts, general and basic block. 
For all descriptive purposes, refer to the Block Diagram, 
Figure 7-5, and schematics, Figures 7-6 through 7-27. 

4-3. GENERAL DESCRIPTION. 

4-4. The 3330A/B develops the output signal by an 
indirect synthesis technique. This technique uses tunable 
oscillators, phase-locked to harmonics of a reference oscil­
lator (see Figure 4-1). The signal from the phase-locked 
oscillators is applied to the Output Section which is also 
referenced to the reference oscillator. The resulting output 
of the Output Section is a precise, stable signal in both 
frequency and amplitude. Both the frequency of the 
phase-locked loops and the amplitude of the Output 
Section are selected by a controller. The controller, in turn, 
is operated by the front panel keyboard or the remote 
input. 

4-5. BASIC BLOCK DESCRIPTION. 

4-6. For description purposes, the 3330A/B Block descrip­
tion will be broken into four sections: Reference Oscilla­
tor, Frequency Generation, Output and Controller. 

4-7. Reference Oscillator. 

4-8. The reference oscillator for the 3330A/B is a 20 MHz 
Voltage Controlled Crystal Oscillator (VCXO) phase-locked 
to a 5 MHz, oven stabilized, VCXO (see Figure 4-2). Phase 
locking is accomplished by applying the output of the 
20 MHz VCXO and the output of the 5 MHz VCXO to a 
phase detector in the Reference Frequency Sampler Assem­
bly. Any difference in phase creates a dc level at the phase 
detector output. This dc level is applied to the varicap in 
the 20 MHz VCXO correcting its output frequency. 

REMOTE 

CNTRL 

I FRONT I 
PANEL I 

3330A -8-2617 

4-9. There are four different frequencies out of the 
reference oscillator section. Twenty MHz is applied directly 
to the Output Modulator. Twenty MHz is divided to 
100 kHz in the 20 MHz VCXO and applied to the ..;- N loops 
in the frequency generation section. Twenty MHz is divided 
to 2 MHz and I MHz in the Reference Frequency Sampler. 
The 1 MHz signal is applied to a rear panel output jack and 
the 2 MHz is applied to the Output Amplitude Reference 
Assembly. 

4-10. Increased stability can be gained in the 3330A/B by 
using an external frequency reference to replace the 5 MHz 
VCXO. Any subharmonic of 20 MHz from 1 MHz through 
10 MHz with an amplitude of 200 m V rms to 2 V rms and 
an accuracy of ± 10-5 can be used. The 20 MHz reference 
oscillator is phase-locked to this signal. A 3330A/B rear 
panel switch is used to select internal or external references. 

4-11. Frequency Generation. 

4-12. The frequency generation section of the 3330A/B is 
composed of four phase-locked diVide (-0- N) loops and three 
phase-locked summation (SL) loops (see Figure 4-3). The 
output frequency is variable from 20,000,000.0 Hz to 
33,000,999.9 Hz. The digits of the output frequency are 
controlled by the ..;- N loops and effectively summed in the 

3330t, B 2622 

DC 
ERROR 
VOLTAGE 

100KHz 

20MHz 

I MHz 

2MHz 

Figure 4-2. Reference Oscillator. 

J FREQ l 
-I (Tuo~Zle) 1 

T REF 
OSC 

I AMPL 
1 

1 r 
LOUT 

Figure 4-1. Simplified Block Diagram. 

4-1 

Scans by ArtekMedia © 2008



Section IV Model 3330A/B

a33AA/B
OUTPUT

PRE-IUNE
SIGI.JALPRETL.]NE S GNAL PREIUNE S GNA LPRETUNE SIGNAL

Figure 4-3. Basic Block Diagram.

zummation loops. The first, second and third digits are
controlled by the lst = N loop, the fourth and fifth digits
are controlled by the 2nd + N loop, the sixth and seventh
digits are controlled by the 3rd = N loop, and the eighth
and ninth digits are controlled by the 4th - N loop.

20,000,000.0

4th = N loop
3rd = N ioop

2nd = N lolp
1st - N loop

The frequency out of the = N loop is selected by an8-4-2-l
BCD signal from the controller section (see Paragraph
4-26). The frequency ranges of the = N loops are:

4th + N 20.0 MFIZ ro 29.9 MHz.
2nd and 3rd = N 19.8 MHz to 29.1 MHz

lst - N 19.8 MHz to 32.8 MHz

The actual frequency out of each + N loop for a specific
setting of the front panel keyboard can be determined by
adding the digits controlled by that = N ioop to the lowest
frequency out of the loop.

Example:

12.3456189 MIIZ

20.0 MHz
89

28.9 MHz

19.8 MFIz
6l

26.5 MHz

19.8 MHz
45

24.3 MHz

The output frequency of the SI^l loop is equivalent to the
output of the 4th - N loop divided by 100 plus the output
of the 3rd .. N loop.

Example:

28.9 MHz output 4th + N

.289 MFIz 4th + N+ 100
26.500 MHz output 3rd + N

26.189 MHz output SI3 loop

The output frequency of the SL2 loop is equivalent to the
output oi the SI^3 loop divided by 100 plus the output of
the2nd=Nloop:

Example:

26.189 MHz output SI3 loop

.26789 MFIz Sl3 ioop - 100
24.3 MHz output 2nd + N

24.56189 MHz output SL2loop

The output frequency of the SLl loop is equivalent to the
output of the SL2 loop divided by 100 plus the output of
the 1st-Nioop:

Example:

24.56789 MHz output SL2 loop

2456189 MHz SL2 loop -

32.1 MHz output lst

32.3456189 MHz output SLl

The output frequency of the

19.8 MHz
123

32.1MtIz

lowest frequency lst - N
digits controlled by I st + N

output lst =N

loop

SLI loop is mixed with

keyboard selection

lowest frequency 4th ; N
digits controlled by 4th + N

output of 4th + N

lowest frequenc/ 3rd - N
digits controlled by 3rd - N

output of 3rd - N

lowest frequency 2nd = N
digits controlled by 2nd : N

output 2nd - N

100
+N

A1

Section IV 
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Model 3330A/B 

3330A/B 
OUTPUT 

Figure 4-3. Basic Block Diagram. 

summation loops. The first, second and third digits are 
controlled by the 1st -0- N loop, the fourth and fifth digits 
are controlled by the 2nd -0- N loop, the sixth and seventh 
digits are controlled by the 3rd -0- N loop, and the eighth 
and ninth digits are controlled by the 4th -0- N loop. 

20,000,000.0 

4th -0- N loop 
3rd -0- N loop 

2nd -0- N lo')p 
1st -0- N loop 

The frequency out of the -0- N loop is selected by an 8-4-2-1 
BCD signal from the controller section (see Paragraph 
4-26). The frequency ranges of the -0- N loops are: 

4th -0- N 
2nd and 3rd -0- N 

1st -0- N 

20.0 MHz to 29.9 MHz 
19.8 MHz to 29.7 MHz 
19.8 MHz to 32.8 MHz 

The actual frequency out of each -0- N loop for a specific 
setting of the front panel keyboard can be determined by 
adding the digits controlled by that -0- N loop to the lowest 
frequency out of the loop. 

4-2 

Example: 

12.3456789 MHz 

20.0 MHz 
89 

28.9 MHz 

19.8 MHz 
67 

26.5 MHz 

19.8 MHz 
45 

24.3 MHz 

keyboard selection 

lowest frequency 4th -0- N 
digits controlled by 4th -0- N 

output of 4th -0- N 

lowest frequency 3rd -0- N 
digits controlled by 3rd -0- N 

output of 3rd -0- N 

lowest frequency 2nd -0- N 
digits controlled by 2nd -0- N 

output 2nd -0- N 

19.8 MHz 
123 

lowest frequency 1st -0- N 
digits controlled by 1st -0- N 

32.1 MHz output 1st -o-N 

The output frequency of the SL3 loop is equivalent to the 
output of the 4th -0- N loop divided by 100 plus the output 
of the 3rd -0- N loop. 

Example: 

28.9 MHz output 4th -0- N 

.289 
26.500 

26.789 

MHz 4th -0- N-o- 100 
MHz output 3rd -0- N 

MHz output SL3 loop 

The output frequency of the SL2 loop is equivalent to the 
output of the SL3 loop divided by 100 plus the output of 
the 2nd -0- N loop: 

Example: 

26.789 

.26789 
24.3 

MHz output SL3 loop 

MHz SL3 loop -0- 100 
MHz output 2nd -0- N 

24.56789 MHz output SL2 loop 

The output frequency of the SLl loop is equivalent to the 
output of the SL2 loop divided by 100 plus the output of 
the 1 st -0- N loop: 

Example: 

24.56789 MHz output SL2 loop 

.2456789 MHz SL2 loop - 100 
32.1 MHz output 1st -0- N 

32.3456789 MHz output SLl loop 

The output frequency of the SLl loop is mixed with 
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Figure 4-4.

2O MHz in the Output Section and the difference frequency
is present at the 3330AiB output jack:

Exarrple:

32.3456789 MHz output SLl loop
20.0000000 MFIz Output Section

12.3456789 MHz 3330A/B output (represents key-
board selection)

4-13. + N Loop. Each of the four phase iocked - N loops
consist basically of a Digital to Analog Converter (D/A), a

Voltage Tuned Oscillator (VTO), a Variable Modulus
Counter (VMC), and a Sampler (see Figure 4-4). Two
8-4-2-1 BCD signals from the controller are applied to the
D/A and the VMC. These signals represent the keyboard

selection of the digits controlled by the = N loop in
question. For example, suppose the = N loop in Figure 4-4

is the 3rd = N loop. The digits controlied by this loop are

the sixth and seventh digits. If the keyboard selection is

12.34561 89 MFIz, then 6 and 7 are the digits represented
by the BCD signal. The BCD code is 0-l-1-0 for 6 and

0-l-l-1 for 7. In the D/A Converter, the BCD signal is

converted to an analog voltage and applied to the VTO to
set its oscillating frequency. In the VMC, the BCD signal

sets the divide number of the counter.

414. For fine tuning of the VTO, the \44C divides the
VTO output by the number N set by the BCD signal. If the
VTO is oscillating at the proper frequency, the VMC output
will be 100 kFIz. For example, with the keyboard selection
of 12.3456789 MLlz the VTO frequency should be

26.5 MLIZ. If the VTO is osoillating at exactly 26.5 MHz,
the VMC output will be 100 kFIz. lf the VTO is oscillating
at 26.5MHz i some error, the VMC output wili be

100 kFIz 1 a proportional error. The VMC output is

applied to the Sampler where it is compared to 100kHz
from the Reference Oscillator. Any phase difference be-

tween the two signals is detected and a dc voltage

Section IV

- Loop.

proportional to this difference is applied to the VTO as a

correction voltage.

4-15. In the 4th - N loop, only six of the eight BCD signal
lines connect to the DiA. The two least significant bits of
the first frequency digit are applied to the VMC only. In
the 1st - N loop, there are nine BCD lines. The ninth line
represents the overrange digit when a frequency above
9.9999999 MFIz is selected on the keyboard.

+16. SL Loop. Each of the three SL loops consists
basically of a divide-by- I 00 circuit (+ 100), a Phase

Monitor, a Phase Detector, a Summing Amplifier, a VTO
and a Mixer (see Figure 4-5). There are two pretune signals
for each SL loop VTO. These signals are the analog signals
from the - N loop D/A that sets the = N loop VTO (see

Figures 4-3 and 4-4). The two pretune signais for the Su
loop are from 4th ; N loop D/A and the 3rd : N loop D/A.
The two pretune signals for the SL2 loop are from the 3rd

- N loop and the 2nd + N loop. The two pretune signals for
the SLl loop are from the 2nd:N loop and the lst =N
loop. These pretune signals set the SL loop VTOs within
approximately 100 kFIz of the desired frequency.

4-ll . Fine Tuning of the SL loop is accomplished with the
signal applied to the =100 and the signal appLied to the
Mixer (see Figure 4-5). The signal applied to the = 100
comes from the 4th = N loop, the Sti loop, or the SL2
loop depending on whether Figure 4-5 represents the Sl3
loop, the SL2 loop, or the SLl loop respectively. The
frequency of this signal is 20.0 MfL to 30.0 Mtlz. The
+ 100 divides the signal to a range of 200 klfz to 300 kFIz

and applies it to the Phase Monitor. The signal applied to
the Mixer comes from the 3rd = N loop, the 2nd = N ioop,
or the 1st = N loop again depending on whether Figure 4-5

represents the SI*3 loop, the SL2 loop, or the SLI loop
respectively. The frequency of this signal is 19.8 MHz to
29.1 MHz for the 2nd or 3rd + N loop sources or 19.8 MFIz

to 32.8 MHz for the lst - N loop source. It is mixed with

Z+ -J
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Figure 4-4. 7 Loop. 

20 MHz in the Output Section and the difference frequency 
is present at the 3330A/B output jack: 

Example: 

32.3456789 MHz 
20.0000000 MHz 

12.3456789 MHz 

output SLlloop 
Output Section 

3330A/B output (represents key-
board selection) 

4-13. 7 N Loop. Each of the four phase locked 7 N loops 
consist basically of a Digital to Analog Converter (Dj A), a 
Voltage Tuned Oscillator (VTO), a Variable Modulus 
Counter (VMC), and a Sampler (see Figure 4-4). Two 
8-4-2-1 BCD signals from the controller are applied to the 
Dj A and the VMC. These signals represent the keyboard 
selection of the digits controlled by the 7 N loop in 
question. For example, suppose the 7 N loop in Figure 4-4 
is the 3rd 7 N loop. The digits controlled by this loop are 
the sixth and seventh digits. If the keyboard selection is 
12.3456789 MHz, then 6 and 7 are the digits represented 
by the BCD signal. The BCD code is 0-1-1-0 for 6 and 
0-1-1-1 for 7. In the DjA Converter, the BCD signal is 
converted to an analog voltage and applied to the VTO to 
set its oscillating frequency. In the VMC, the BCD signal 
sets the divide number of the counter. 

4-14. For fine tuning of the VTO, the VMC divides the 
VTO output by the number N set by the BCD signal. If the 
VTO is oscillating at the proper frequency, the VMC output 
will be 100 kHz. For example, with the keyboard selection 
of 12.3456789 MHz the VTO frequency should be 
26.5 MHz. If the VTO is oscillating at exactly 26.5 MHz, 
the VMC output will be 100 kHz. If the VTO is oscillating 
at 26.5 MHz ± some error, the VMC output will be 
100 kHz ± a proportional error. The VMC output is 
applied to the Sampler where it is compared to 100 kHz 
from the Reference Oscillator. Any phase difference be­
tween the two signals is detected and a dc voltage 

proportional to this difference is applied to the VTO as a 
correction Voltage. 

4-15. In the 4th 7 N loop, only six of the eight BCD signal 
lines connect to the DjA. The two least significant bits of 
the first frequency digit are applied to the VMC only. In 
the 1 st 7 N loop, there are nine BCD lines. The ninth line 
represents the overrange digit when a frequency above 
9.9999999 MHz is selected on the keyboard. 

4-16. SL Loop. Each of the three SL loops consists 
basically of a divide-by-lOO circuit (7 100), a Phase 
Monitor, a Phase Detector, a Summing Amplifier, a VTO 
and a Mixer (see Figure 4-5). There are two pretune signals 
for each SL loop VTO. These signals are the analog signals 
from the 7 N loop Dj A that sets the 7 N loop VTO (see 
Figures 4-3 and 4-4). The two pretune signals for the SL3 
loop are from 4th 7 N loop Dj A and the 3rd 7 N loop Dj A. 
The two pretune signals for the SL2 loop are from the 3rd 
7 N loop and the 2nd 7 N loop. The two pretune signals for 
the SLl loop are from the 2nd 7 N loop and the 1 st 7 N 
loop. These pretune signals set the SL loop VTOs within 
approximately 100 kHz of the desired frequency. 

4-17. Fine Tuning of the SL loop is accomplished with the 
signal applied to the 7100 and the signal applied to the 
Mixer (see Figure 4-5). The signal applied to the 7100 
comes from the 4th 7 N loop, the SL3 loop, or the SL2 
loop depending on whether Figure 4-5 represents the SL3 
loop, the SL2 loop, or the SLlloop respectively. The 
frequency of this signal is 20.0 MHz to 30.0 MHz. The 
7 100 divides the signal to a range of 200 kHz to 300 kHz 
and applies it to the Phase Monitor. The signal applied to 
the Mixer comes from the 3rd 7 N loop, the 2nd 7 N loop, 
or the 1 st 7 N loop again depending on whether Figure 4-5 
represents the SL3 loop, the SL2 loop, or the SLl loop 
respectively. The frequency of this signal is 19.8 MHz to 
29.7 MHz for the 2nd or 3rd 7 N loop sources or 19.8 MHz 
to 32.8 MHz for the 1 st 7 N loop source. It is mixed with 

4-3 
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Section IV

Figure 4-5.

the output of the SL loop VTO whose frequency is

20.0 MHz to 30.0 MFIz for the SL2 or SIJ loops or
20.0 MHz to 33.0 MIIz for the SLI loop. The difference
frequency of 200 kllz to 300 kHz out of the Mixer is

applied to the Phase Monitor.

Example:

12.34567 89 MFIz keyboard

Figure 4-5 = SI3 loop
input to - 100 = 28.9 MFIz

= 100 output = 289 kHz
input to Mixer
from 3rd + N loop = 26.5 MHz
pretuned VTO = 26.189 MFIz t error
output of Mixer = 289 kFIz t error
correction
voitage to VTO
from Phase Det. = + error

4-18. The signal from the + 100 and the signal from the
Mixer are applied to the Phase Detector from the Phase

Monitor. If the two signals trigger the Phase Detector at the
same time, erroneous outputs will occur from the Phase

Detector. The Phase Monitor converts the two signals to

Model3330A/B

SL Loop.

200 ns pulses and monitors them. If the pulses occur
simultaneousiy, the Phase Monitor will blank them.

4-19. The two signals from the Phase Monitor are com-
pared in the Phase Detector. Any phase difference between
the two signals is detected and a dc voltage proportional to
this difference is applied to the VTO, through the Summing
Amplifier, as a correction voltage.

4-20. 0utput Section.

4-21 . The 3330A amplitude is controlled by adjusting the
amplitude of the 20 MIlz from the Reference Oscillator
(see Figure 4-6). This is accomplished by modulating the
20 MLiz with a dc level. The dc level is selected by a

0-13 dBm front panel potentiometer. The dc modulated
20 MHz is then applied to a Mixer where it is mixed with
the output signal of the frequency generating section. The
difference frequency out of the Mixer is filtered, amplified
and applied to the 3330A output jack.

4-22. Ttre 33308 amplitude is controlled in the same
manner as the 33304 amplitude with two exceptions.
There is a BCD controlled l0 dB attenuator on the output
of the amplifier, and the modulating dc is derived from a

]N LOOP PREIUNE

PHASE
DEIE CTOR

PHASE
I!1O N ITO R

M XER

OUIPUT SECT iN
ALC
SL2
SLI

.N LCOP PRETUNE

FREQUENCY
GENERAIING

SECTION
OUT PUT

3330A
OUTPUIM 

^ER
F LTER

RON-T PANEL
AMPL TUDE CONTROL

Figure 4-6. 33304 Amplitude.
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Figure 4-5. SL Loop. 

the output of the SL loop VTO whose frequency is 
20.0 MHz to 30.0 MHz for the SL2 or SL3 loops or 
20.0 MHz to 33.0 MHz for the SLl loop. The difference 
frequency of 200 kHz to 300 kHz out of the Mixer is 
applied to the Phase Monitor. 

Example: 

12.3456789 MHz keyboard 

Figure 4-5 
input to 7 100 
7100 output 
input to Mixer 
from 3rd 7 N loop 
pretuned VTO 
output of Mixer 
correction 
voltage to VTO 
from Phase Det. 

SL3loop 
28.9 MHz 
289 kHz 

26.5 MHz 
26.789 MHz ± error 
289 kHz ± error 

= ± error 

4-18. The signal from the 7100 and the signal from the 
Mixer are applied to the Phase Detector from the Phase 
Monitor. If the two signals trigger the Phase Detector at the 
same time, erroneous outputs will occur from the Phase 
Detector. The Phase Monitor converts the two signals to 

FREQUENCY 
GENERATING 

SECTION 
OUTPUT 

20MHz 

200 ns pulses and monitors them. If the pulses occur 
simultaneously, the Phase Monitor will blank them. 

4-19. The two signals from the Phase Monitor are com­
pared in the Phase Detector. Any phase difference between 
the two signals is detected and a dc voltage proportional to 
this difference is applied to the VTO, through the Summing 
Amplifier, as a correction voltage. 

4-20. Output Section. 

4-21. The 3330A amplitude is controlled by adjusting the 
amplitude of the 20 MHz from the Reference Oscillator 
(see Figure 4-6). This is accomplished by modulating the 
20 MHz with a dc level. The dc level is selected by a 
0-13 dBm front panel potentiometer. The dc modulated 
20 MHz is then applied to a Mixer where it is mixed with 
the output signal of the frequency generating section. The 
difference frequency out of the Mixer is filtered, amplified 
and applied to the 3330A output jack. 

4-22. The 3330B amplitude is controlled in the same 
manner as the 3330A amplitude with two exceptions. 
There is a BCD controlled 10 dB attenuator on the output 
of the amplifier, and the modulating dc is derived from a 

3330A 
OUTPUT 

FRONT PANEL 
AMPLI TUDE CONTROL 

VCe 333UA -8 - 2623 

Figure 4-6. 3330A Amplitude. 
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l2 BCD Lines
F.om Conlro ler

lllc4 B 2€2al

Figure 4-7. Simplified Amplitude Reference.

BCD controlled Amplitude Reference and a Detector
Comparator.

4-23 . The 333 0B amplitude is adjustable from
+13.44 dBm to - 86.55 dBm. Each of the four digits of
amplitude are represented by an 8-4-2-l BCD signal from
the controller. The BCD signal is not a direct representation
of the keyboard selection. The keyboard selection is acted
upon by a constant (13.44) and the resulting digits are
represented by the BCD signal. This signal can be derived
by the following formula:

13.44- keyboard selection=digits represented by BCD
signal = attenuation, in dB, from full 33308 output.

Example:

I : keyboard selection = + 10.00 dBm
13.44 - 10.00 = 03.44 dBm = digits
represented by BCD signal =
00000011 0100 0r00

2: keyboard seloction = - 55.55 dBm
13.44 - (- 55.55) = 68.99 dBm = digit
represented by BCD signal =
0il0 1000 l00l 1001

The BCD signa.l from the controller for the most significant
amplitude digit is applied to the l0 dB Attenuator. The
BCD signals for the three least significant digits are applied
to the Amplitude Reference.

4-24. The Amplitude Reference consists of a counter,
clocked with a 2 MHz signal from the Reference Oscillator,
and a series of FET switches controlling the charge and
discharge of a capacitor (see Figure 4-7). The BCD signal
determines the length of time the counter counts. At T6,
switch A is closed allowing C1 to charge to 10 V. Switch A
is opened and switch B is closed allowing C1 to discharge
through R1. When the counter has counted the length of

time allowed by the BCD signal switch B is opened and
switch C is closed. The dc voltage remaining on Cl is

transferred to holding capacitor, C2. From C2,the dc level
is applied to the Modulator and the Amplitude Detector/
Comparator.

4-25. T}.'e dc pretune level applied to the Modulator
pretunes the amplitude of the 2OMHz signal (see Figure
a-8). The reference dc level applied to the Amplitude
Detector/Comparator is compared to a detected portion of
the 33308 output signal from the Output Amplifier. The
difference between the detected signal and the reference dc
level is applied to the Modulator as a correction voltage for
the 20 MFIz signal.

4-26. Digital Section.

4-21 . The digital section of the 3330A/B consists of tlie
front panel keyboard and slide switches, the display, tlie
Remote Input/Output, the Sweep Generator, and the
Control circuits. Discussion of the Control circuits begins
with Paragraph 4-3 1. For the following descriptions of the
keyboard, slide switches, and display, refer to Figures 7-6
andl-7.

4-28. Keyboard. The front panei keyboard supplies the
controller with an octal code representing the operation
programmed (see Table 4-1). These binary coded outputs
are provided by two 8-bit counters which count the pulses
frorn a free-running clock, shown in Schematic No. I ,

Figure 7-6. The counter outputs are also the selecting
inputs to a decoder and a data selector. The eight decoder
output lines and the eight data selector input lines form an
8-by-8 matrix for the keyboard. When a key is pressed, the
matrix connection provided by that key stops the clock
when tl.re counter output reaches the octal code for the
selected operation. When the clock stops, a one-shot
outpt pulse indicates to the controller that the keyboard
output data (from the counters) is valid. During remote
operation, the clock is stopped, disabling the keyboard.

4-5
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Figure 4-7. Simplified Amplitude Reference. 

BCD controlled Amplitude Reference and a Detector 
Comparator . 

4-23. The 3330B amplitude is adjustable from 
+ 13.44 dBm to - 86,55 dBm. Each of the four digits of 
amplitude are represented by an 8-4-2-1 BCD signal from 
the controller. The BCD signal is not a direct representation 
of the keyboard selection. The keyboard selection is acted 
upon by a constant (13.44) and the resulting digits are 
represented by the BCD signal. This signal can be derived 
by the following formula: 

13.44 - keyboard selection = digits represented by BCD 
signal = attenuation, in dB, from full 3330B output. 

Example: 

1: keyboard selection = + 10.00 dBm 
13.44 - 10.00 = 03.44 dBm = digits 
represented by BCD signal = 

0000 001 1 01 00 01 00 

2: keyboard selection = - 55.55 dBm 
13.44 - (- 55.55) = 68.99 dBm = digit 
represented by BCD signal = 
0110 1000 1001 1001 

The BCD signal from the controller for the most significant 
amplitude digit is applied to the 10 dB Attenuator. The 
BCD signals for the three least significant digits are applied 
to the Amplitude Reference. 

4-24. The Amplitude Reference consists of a counter, 
clocked with a 2 MHz signal from the Reference Oscillator, 
and a series of FET switches controlling the charge and 
discharge of a capacitor (see Figure 4-7). The BCD signal 
determines the length of time the counter counts. At TO, 
switch A is closed allowing C I to charge to 10 V. Switch A 
is opened and switch B is closed allowing Cl to discharge 
through R l' When the counter has counted the length of 

time allowed by the BCD signal switch B is opened and 
switch C is closed. The dc voltage remaining on Cl is 
transferred to holding capacitor, C2' From C2, the dc level 
is applied to the Modulator and the Amplitude Detector / 
Comparator . 

4-25. The dc pretune level applied to the Modulator 
pretunes the amplitude of the 20 MHz signal (see Figure 
4-8). The reference dc level applied to the Amplitude 
Detector /Comparator is compared to a detected portion of 
the 3330B output signal from the Output Amplifier. The 
difference between the detected signal and the reference dc 
level is applied to the Modulator as a correction voltage for 
the 20 MHz signal. 

4-26. Digital Section. 

4-27. The digital section of the 3330A/B consists of the 
front panel keyboard and slide switches, the display, the 
Remote Input/Output, the Sweep Generator, and the 
Control circuits. Discussion of the Control circuits begins 
with Paragraph 4-31. For the following descriptions of the 
keyboard, slide switches, and display, refer to Figures 7-6 
and 7-7. 

4-28. Keyboard. The front panel keyboard supplies the 
controller with an octal code representing the operation 
programmed (see Table 4-1). These binary coded outputs 
are provided by two 8-bit counters which count the pulses 
from a free-running clock, shown in Schematic No.1, 
Figure 7-6. The counter outputs are also the selecting 
inputs to a decoder and a data selector. The eight decoder 
output lines and the eight data selector input lines form an 
8-by-8 matrix for the keyboard. When a key is pressed, the 
matrix connection provided by that key stops the clock 
when the counter output reaches the octal code for the 
selected operation. When the clock stops, a one-shot 
outpt pulse indicates to the controller that the keyboard 
output data (from the counters) is valid. During remote 
operation, the clock is stopped, disabling the keyboard. 
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4-29. Slide Switches. There are eight signal lines applied to
the controller from the slide switches. These lines are either
grounded or held at + 5 V dc depending on the position of
the slide switch. A strobe pulse from the slide switches is

applied to a flag circuit. This flag indicates to the controller
that information is available on the slide switches. Figure
4-9 shows the timing sequence of the flag.

z1-30. Display. There are a total of 60 signal lines applied
to the display from the controller. An 8-4-2-1 BCD signal
(positive true logic) is applied to 32 of these lines for the
frequency and amplitude digits. The decimals, overrange,

and amplitude polarity lines signal levels are given in Table
4-2. T\e enunciators receive a 1-0 (negative true iogic)
signal which illuminates specific light emitting diodes.

4-31. C0NTR0L CTRCUTTS.

4-32. The Digital lnput Assembly, the Digital Output
Assembly, the Controller, and the Control Processing Unit
make up the 3330A/B control circuits. The control circuits
must accept digital instructions from tlie front panel or
frorn remote contrcll, interpret these instructions, and pro-
vide signals which control the 3330A/B frequency, anipli-

Model3330AiB

tude. sweep, step functions, and display. A block diagrant
and schernatic diagrams of the control circuits will be found
in Figures 7-29 through T-34.

4-33. Controller.

4-34. The Controller must provide detailed instructions
that control each step of the operation. Correct timing of
these instructions is essential. For example, if an operation
requires that the binary information in the A register be

transferred to memory, the Controller must provide simul-
taneous instructions to shift the data out of the A register
into the proper bus systern, address the correct memory
register, and enter the data into tlie memory. The registers
and the data buses are a part of the Control Processing Unit
to be considered later.

4-35. Read Only Memory. The Read Only Memory (RON'I)

is the basic biock of the Controller. A ROM is a type of
nlemory from which data can be read out but not written

Table 4-1. Keyboard Output Codes.

Key Code Key Code

F req.
Freq. Step
Ampl.
Ampl. Step

Hz
kHz

MHz

o
1

2

5

o
7

8
9

14
t3
to
tt
60
ol
oz
OJ

64
65
oo
OT

70
71

t5
76
77

+ dBm
- dBm
Freq. Step Xl0
Freq. Step - 10
Freq. Step X2
Freq. Step : 2

Ampl. Step X1O

Ampl. Step = 10
Ampl. Step X2
Ampl. Step ; 2

Freq. I

Freq. I
Ampl. t
Ampl. I

Stop
START Cont
START Single
First Point

IJ

74
40
41

44
45
42
43
46
41
52
tr?

51

50
30
31

App ied

A2 Cl Pn lO

A2 C Pin 8

End of
Slori upi

i tsuse

42 lC Pn

A2 lC Pn

A2 C1 Pin

5

I,

Switch Swilch
Moved F oq

I

Figure 4-9. Slide Switch Strobe Timing Diagram.
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FROM CONTROLLERLEVELING

3330A - 8'2624

MIXER
rodB

ATTE NFILTER

OC MOOULATEO
ZOMHZ UNLEVELED

Figure 4-8. 33308 Amplitude.
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Figure 4-8. 33308 Amplitude. 

4-29. Slide Switches. There are eight signal lines applied to 
the controller from the slide switches. These lines are either 
grounded or held at + 5 V dc depending on the position of 
the slide switch. A strobe pulse from the slide switches is 
applied to a flag circuit. This flag indicates to the controller 
that information is available on the slide switches. Figure 
4-9 shows the timing sequence of the flag. 

4-30. Display. There are a total of 60 signal lines applied 
to the display from the controller. An 8-4-2-1 BCD signal 
(positive true logic) is applied to 32 of these lines for the 
frequency and amplitude digits. The decimals, overrange, 
and amplitude polarity lines signal levels are given in Table 
4-2. The enunciators receive a 1-0 (negative true logic) 
signal which illuminates specific light emitting diodes. 

4-31. CONTROL CIRCUITS. 

4-32. The Digital Input Assembly, the Digital Output 
Assembly, the Controller, and the Control Processing Unit 
make up the 3330A/B control circuits. The control circuits 
must accept digital instructions from the front panel or 
from remote control, interpret these instructions, and pro­
vide signals which control the 3330A/B frequency, ampli-

Slide 
Power SwitCh SWitch Switch 

A pp lied Flag Moved Flag 
, 

End of 
I Stort up, 

A2 ICI Pin IO~ 

A2 lei Pin 8, 
A2 Ie I Pin 5 

A2 IC I Pin I, 

II 13 

A2 ICI Pin 3 

3330A - 8 262 I 

Figure 4-9. Slide Switch Strobe Timing Diagram. 
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tude, sweep, step functions, and display. A block diagram 
and schematic diagrams of the control circuits will be found 
in Figures 7-29 through 7-34. 

4-33. Controller. 

4-34. The Controller must provide detailed instructions 
that control each step of the operation. Correct timing of 
these instructions is essential. For example, if an operation 
requires that the binary information in the A register be 
transferred to memory, the Controller must provide simul­
taneous instructions to shift the data out of the A register 
into the proper bus system, address the correct memory 
register, and enter the data into the memory. The registers 
and the data buses are a part of the Control Processing Unit 
to be considered later. 

4-35. Read Only Memory. The Read Only Memory (ROM) 
i£ the basic block of the Controller. A ROM is a type of 
memory from which data can be read out but not written 

Table 4-1. Keyboard Output Codes. 

Key Code Key Code 

Freq. 14 + dBm 73 
Freq. Step 15 - dBm 74 
Amp!. 16 Freq. Step Xl 0 40 
Ampl. Step 17 Freq. Step 7 10 41 

0 60 Freq. Step X2 44 
1 61 Freq. Step 7 2 45 
2 62 Ampl. Step X10 42 
3 63 Amp!. Step 7 10 43 
4 64 Amp!. Step X2 46 
5 65 Ampl. Step 72 47 
6 66 Freq. , 52 
7 67 Freq. I 53 
8 70 Amp!. , 51 
9 71 Amp!. I 50 

72 Stop 30 
Hz 75 START Cant 31 

kHz 76 START Single 33 
MHz 77 First Point 32 
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f ab/e 4-2. Display Signal Levels.

Lines
A3P1:
22,23,24.
26,30,31,32

A3P1 21 A3P1 33 A3P1 34

decimal on

decimal off
overra nge

no overrange
amplitude +
amplitude -

OV
+5V

OV
r tr \/

+5V
+2V
+2V

into. It is prograntnted by the manufacturer according to
the specifications required by the designer of the circuit in
which it is to be used.In a sense, a ROM can be considered
a decoder tl'rat transforms input patterns into specific out-
put instructions. The input pattern is referred to as tl-re

"address" and the resulting output instructions are ca1led

a "word". A sirrrplified diagram of a ROM is shown in
Figure 4-10 with its truth table. In this example we have a

ROM capable of accepting eight 3-bit addresses and output-
ting eight 4-bit words. In this sinrplified ROM, the input
address selects and applies + 5 V to one ofeight horizontal
lines. This voltage is transferred to the output lines through
the matrix diodes.

4-36. ROM Address. The 3330A/B Read Only Memory
actually consists of twelve ROM's, each of which has eight
input lines and four outputs. Since there are eight input
lines. there are 2E or 256 different addresses. Each address

is applied to all twelve ROM's sitnultaneclusly. As an

example, Table 4-3 is a partial bit list for A8U1. Complete
bit lists for al1 ROM's are given in Section VII. For conven-

ience, the 8-bit binary address is usually given in octal code,

as shown in Table,l-3. The octal code is derived from the
binary address as follows:

Address bit: RA7 RA6 RA5 RA4 RA3 RA2 RAl RAO

Weight : 200 I 00 40 20 10 4 2 I

Binary: I 0 i 0 0 I I 0

Octal: 2 4 6

Seclion IV

4-37. Logic State. The input/output condition of the Read

Only Mernory at any given tinte is referred to as the

"state". In order to identity a state, it is given tl're octal
number of tl-re input address. Since there are 256 possible

states, some method is needed to change from one state to
another. It would be possible to use a sequential counter to
step the ROM through eacl.r state, but this is not practical
because the 3330A/B needs the ability to branch, or to go

to any state at random, or to repeat a state or series of
states. Consequently the controller uses ROM outputs to
determine the next state, as illustrated in Figure 4-1 1. This
is a basic illustration, wherein the address of the present

state is output fron.r Address Storage to the ROM. The

ROM output pattern (next address) is applied to the

Address Storage inputs. The next clock pulse then transfers
the next address to the storage outputs and ROM inputs
"changing the state" of the ROM, resulting in a new output
patte rn.

4-38. Flowchart. In order to understand how the Con-

troller gets from one state to another, it is necessary to
understand the basic flowchart concept. A flowchart is a

step-by-step description of how the control circuits work.
The flowchart is also an important service tool because it
gives tl.re address, instructions, qualifier, and time interval
for each state. Figure 4-12 is a sntall portion of the flow-
chart which illustrates the inforn.ration available. Each rec-

1 = Hrgh
0=Low

Table 4-3. Partial Bit List for A8U1.

Address 37

Output
04 03 02 01Octa I

BinarY
A.7 46 A5 A4 43 A2 A1 AO

000
001
002
003
004
005
006
ool
010
011

00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001001

I
,]

0
'l

1

0
0
o
1

1

Add ress

RA2 RA1 RAO
Output Word

04 03 02 01

0
0
n

00
01
10
11
00
01
10
11

0
1

0
1

0
0
1

1

n

1

0
1

1

01

Figure 4-10. Simplified ROM Diagram.
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Table 4-2. Display Signal Levels. 

A3P1: 
Lines 22,23,24, A3P1 21 A3P133 A3Pl34 

26,30,31,32 

decimal on OV 
decimal off +5V 
overrange OV 
no overrange +5V 
amplitude + +2V +2V 

amplitude - +5V +2V 

into. It is programmed by the manufacturer according to 
the specifications required by the designer of the circuit in 
which it is to be used. In a sense, a ROM can be considered 
a decoder that transforms input patterns into specific out­
put instructions. The input pattern is referred to as the 
"address" and the resulting output instructions are called 
a "word". A simplified diagram of a ROM is shown in 
Figure 4-10 with its truth table. In this example we have a 
ROM capable of accepting eight 3-bit addresses and output­
ting eight 4-bit words. In this simplified ROM, the input 
address selects and applies + 5 V to one of eight horizontal 
lines. This voltage is transferred to the output lines through 
the matrix diodes. 

4-36. ROM Address. The 3330A/B Read Only Memory 
actually consists of twelve ROM's, each of which has eight 
input lines and four outputs. Since there are eight input 
lines, there are 2~ or 256 different addresses. Each address 
is applied to all twelve ROM's simultaneously. As an 
example, Table 4-3 is a partial bit list for A8UI. Complete 
bit lists for all ROM's are given in Section VII. For conven­
ience, the 8-bit binary address is usually given in octal code, 
as shown in Table 4-3. The octal code is derived from the 
binary address as follows: 

Address bit: RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO 

Weight: 200 100 40 20 10 4 2 1 

Binary: 1 0 1 0 0 1 0 

Octal: 2 4 6 

+5V 

i 0 

RA2 
"'-------- " " -- --

2 " " " I 

-
, 

" " ----, 
3 , RAI 

, 

" " - _-0 

~ 

" " " " 5 

RAO 

_6 " " " 7 

" " '32,30- 8- i 

04 03 02 01 

Section IV 

Table 4-3. Partial Bit List for A8U1. 

Octal 

000 
001 
002 
003 
004 
005 
006 
007 
010 
01 1 

1 ~ High 
0= Low 

A7 A6 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Address 37 

Binary 
A5 A4 A3 A2 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 1 0 
0 0 1 0 

Output 
Al AO 04 03 02 01 

0 0 1 1 1 1 
0 1 1 1 1 1 
1 0 1 1 0 1 
1 1 1 1 1 1 
0 0 0 0 1 1 
0 1 1 1 0 1 
1 0 1 1 0 1 
1 1 1 1 0 1 
0 0 1 1 1 1 
0 1 1 1 1 1 

4-37. Logic State. The input/output condition of the Read 
Only Memory at any given time is referred to as the 
"state". In order to identify a state, it is given the octal 
number of the input address. Since there are 256 possible 
states, some method is needed to change from one state to 
another. It would be possible to use a sequential counter to 
step the ROM through each state, but this is not practical 
because the 3330A/B needs the ability to branch, or to go 
to any state at random, or to repeat a state or series of 
states. Consequently the controller uses ROM outputs to 
determine the next state, as illustrated in Figure 4-11. This 
is a basic illustration, wherein the address of the present 
state is output from Address Storage to the ROM. The 
ROM output pattern (next address) is applied to the 
Address Storage inputs. The next clock pulse then transfers 
the next address to the storage outputs and ROM inputs 
"changing the state" of the ROM, resulting in a new output 
pattern. 

4-38. Flowchart. In order to understand how the Con­
troller gets from one state to another, it is necessary to 
understand the basic flowchart concept. A flowchart is a 
step-by-step description of how the control circuits work. 
The flowchart is also an important service tool because it 
gives the address, instructions, qualifier, and time interval 
for each state. Figure 4-12 is a small portion of the flow­
chart which illustrates the information available. Each rec-

Address Output Word 
RA2 RA1 RAO 04 03 02 01 

0 0 0 0 0 1 
0 0 1 1 1 0 
0 0 0 0 1 
0 1 1 0 1 1 0 

0 0 1 1 1 
0 1 0 1 1 1 
1 0 0 0 0 0 

0 0 

Figure 4-10. Simplified ROM Diagram. 
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PRE SENI
ADDRESS

NE XT
ADDRESS

Figure 4-11. Basic ROM Address.

tangle reprcscnts a state whe re specific operations may be
perlirrnred. The prcscnt state address is located outside the
block near the uppcr right-hand corncr. The nurnbe r inside
thc upper right-hand corner indicates the time interval for
tllat state; that is, the number of Register Clock oycles. This
nunibcr is govcrned by tlie operations that rrust be accomp-
lisheil during thc statc. Tlie block also contains the mne-
rnonic nanres tirr instructions that are given during that
state. A dictionary of the nrnemonics used in the 3330A/B
nray be f-ouncl in Section VIl.

4-39. Oualifiers. The dianrond sliaped block directly below
tlrc rectanglc in the florvchart contains the qualifier that is

tcstccl in tllat state. If thc' qullifier is rrct (1) the controller
follolvs onc path. and if it is not met (0) the controller fo1-

Iows another path. Tlre qualifier rnay be a "flag" wliich is
sct to indicatc to the controllcr that a certain function is tcr

be perfornred. For instance, if the fiont panel "Start
Single" pLrshbrrtton is struck in the sequence of progranr-
nrirrg, the SWP tlag is set (1) to tell the controller that a

sweep firnction is desired.

4-40. Inhibit Instructions. In orde r that a particular state
or path nray bc used lirr morc thart one purpose, an "irtltib-
it" inslruction nral'bc used. In the tlrst exat'nple in F-igure

STATE ADDRESS (OCTAL)r'
,rar"ualo*a 

{
<- STATE TIME INTERVAL

(NUMEER OF REGISTER
CLOCK PULS€S )

QUALtFtER -------__i

*atu rurucltoN

Figure 4-12. Flowchart Example.

Model 3330A/B

3330- B -3

Figure 4-13. Inhibit Instructions.

4-13, the instructions contained in state 373 arc inhibited
(not given) if the qualifier CY is not met (0). They are car-
ried out if the qualifier is r.net (l). In the second example,
the instructions are inliibited if the qualifier is tnet. The
inhibit instructions are ROM outputs IQM (lnhibit if
Qualifler Met) and IQN (lnhibit if Qualifier Not Met). If
the shaded portion of the diamond is at the I exit, this
indicates an IQM instruction, and if the shaded portion is at
the 0 exit, an IQtr- instruction is indicated.

4-41. Address Selection. Figure 4-14 is an expansion of
the ROM address illustraticln in Figure 4-11. As the fur.rc-

tion table in the upper left part ofthe figure indicates, one
of three possible addresses may be selected, depending on
the levels of the qualifier and LAA inputs to the multi-
plexer. Referring back to the flowchart exarnple in Figure
4-12, note that from statc 04-5 the ROM may go to state
245 or 005. In this oase, the level of the qualifier deter-
mines the next state . The address selected when the quali-
fier is 0 is the Direct Addrcss. and the address when the
qualifier is I is the Indirect Address. Now look at tl're
binary bit pattern of both of these addresses:

Q=0 005=0 0 0 0 0 I 0 I
Q=1 245=1 0100101

TIie four least significant bits of both addresses are the
same. These four bits are referred to as the Primary Address
and go directly from the ROM to Address Storage, as
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PRESENT 
ADDRESS 

3330-B-2 

CLOCK 

ADDRESS 
STORAGE 

ROM 

NEXT 
ADDRESS 

INSTRUCTIONS 

Figure 4-11. Basic ROM Address. 

tangle represents a state wherc specific operations may be 
performcd. The prcsent state address is located outside the 
block near the upper right·hand corner. The numbcr inside 
thc upper right-hand corner indicates the time interval for· 
that state; that is, the number of Register Clock cycles. This 
number is governed by the operations that must be accomp­
lished during the state. The block also contains the mne­
monic names for instructions that are given during that 
state. A dictionary of the mnemonics used in the 3330A/B 
may be fo und in Section VII. 

4-39. Qualifiers. The diamond shaped block dircctly below 
the rectangle in the flowchart contains the qualifier that is 
tested in that state. If the qualifier is met (1) the controller 
follows one path. and if it is not met (0) the controller fol­
lows another path. The qualifier may be a "flag" which is 
set to indicate to the controllcr that a certain function is to 
he performed. For instance, if the front panel "Start 
Single" pushbuttun is struck in the sequence of program­
ming. the SWP flag is set (I) tu tell the controller that a 
sweep function is desired. 

4-40. Inhibit Instructions. In order that a particular state 
or path may be used fur more than one purpose, an "inhib­
it" instruction may he used. In the first example in Figure 

QUALIFIER _ 
CY 

* ALU FUNCTION 

ADDRESS (OCTAL I 

16 _ STATE TIME INTERVAL 
(NUMBER OF REGISTER 
CLOCK PULSES I 

o 

3330-8-2 

Figure 4-12. Flowchart Example. 

RDM 
LK4 

raN 

ATR 
IOR 
WTM 
STE 

3330-8-3 

\'lodel 3330A/B 

o 

Figure 4-13. Inhibit Instructions. 

4-13, the instructions contained in state 373 are inhibited 
(not given) if the qualifier CY is not met (0). They are car­
ried out if the qualifier is met (l). In the second example, 
the instructions are inhibited if the qualifier is met. The 
inhibit instructions are ROM outputs IQM (Inhibit if 
Qualifier Met) and IQN (Inhibit if Qualifier Not Met). If 
the shaded portion of the diamond is at the 1 exit, this 
indicates an IQM instruction, and if the shaded portion is at 
the 0 exit, an IQN instruction is indicated. 

4-41. Address Selection. Figure 4-14 is an expansion of 
the ROM address illustration in Figure 4-11. As the func­
tion table in the upper left part of the figure indicates, one 
of three possible addresses may be selected, depending on 
the levels of the qualifier and LAA inputs to the multi­
plexer. Referring back to the flowchart example in Figure 
4-12, note that from state 045 the ROM may go to state 
245 or 005. In this case, the level of the qualifier deter­
mines the next state. The address selected when the quali­
fier is 0 is the Direct Address, and the address when the 
qualifier is 1 is the Indirect Address. Now look at the 
binary bit pattern of both of these addresses: 

Q = 0- 005 = 0 0 0 0 0 0 
Q = 1 - 245 = 1 0 1 0 0 0 

The four least significant bits of both addresses are the 
same. These four bits are referred to as the Primary Address 
and go directly from the ROM to Address Storage, as 
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AODFESS
YU LTI PLEXER

AD5- AD8

4 LS8 ADI - AD4
27 QUALI FIERS

AD = DIRECT ADORESS
AI : INDfiECT ADDRESS

3330 -B-4
I NSTR UCTIONS

Figure 4-14. Address Selection.

sirown in Figure 4-14. The four ntost significant bits go

through ti're Address Multiple xer. The four ntost sigttificant
bits for address 005 are called thc Direct Address, and these

four bits for address 245 are the lndirect Addrcss.

442. Alternate Address. The Alternate Address (Figure

4-14) is also just the firur most significant digits of the

ROM address. wliicl.r are cornbitred with the Prirriary Ad-

drcss (four least significant bits) to ruake up the conlplete

addrcss. These four bits are placed on tl're output lirres ot
thc Alternate Address Storage by the SAA (Storc Alternate
Adclress) instruction front the ROI\4. The LAA (Load Alter-
nate Address) instruction selects thc Alternate Address out-
put fronr tl're multiplcxer.

4-43. Clock Generator.

4-44. Two clock signals are generated. The Control Clock
(CC) is used to clock the ROM Address Storage and ROM

instruction decoding, and the Registe r Clock 1RC.; tirrres

tl're data flow in the Control Pl ocessing Unit registers'

Figure 4-15 shows the clock outputs and tirring.

4-45. Control Processing Unit.

4-46. Arithmetic Logic Unit. This unit (ALU) is a ROM

that is prograrnmed to perfornt addition, subtraction. and

sonre basic logic functions. The ALU lirnctiotrs aro cotltLol-
led by the AL2, ALl, and ALO iustructitlrts l'r'onl thc Con-

troller I{OM, as shown in Table z1-4. Scrial data is input to
the ALU on the R Bus and thc S Bus, alid ottlpLlt ort thc T
Bus. The carry output controls a J-K 1'1ip-flop. arld the i'lip"

flop output, CY, is used as a ROM cltraliticr, as well as arl

input to the ALU. The LITR irtstructiort frttrtt tlre controller
overrides the R Bus input to thc ALU and forces thc
internal R line of the ALU to a logical l. The UTR itlstrLtc-

tiou nray be used witlr atty o1'thc ALU lutrctiorrs.

4-47. A Register. This 16-bit shift register accepts serial

inlornratioti, or it rttay bc parallel loaclcd. Thc trtrtptrt is

scrial, and is shifted out by the ATII (A register to R Bus)

instruction. The data is recirculated in thc rcgister in tlte
absencc of a TTA itrstruction. TTA (T Bus t,r A register.)

shifts data tronr thc T Bus into the A register and shilts
data in the registcr lrorn the rnost significant bit location
toward the least signilicant bit. The parallel data input is

deternrincd by the Amplitude Constant slide switches c,n

the CPU printed circuit assentbly, A7 (se e scherrlatic, FigLrrt-'

7-33). and is uscd in controlling the 3330A/B output arlpli-
tude and amplitr-rde display.

4-48. K Register. This .1-bit sltift register is rtorrlally paral-

lel loaded by the LK (Load K) instruction. wl'rich ente rs thc
ROM D outputs into thc K registcr. This unit is desigrted

1-9
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MULTIPLEXER 
QUALIFIER 

fUNCTION TABLE 

QUALifiER LAA ADDRESS LOAD ALTERNATE ADDRESS (l AAl 

0 0 DIRECT l I 0 INDIRECT 

X I ALTERNATE 
ALTERNATE 
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K 4 LINES 
ALTERNATE 

-..c ~'1Pri~~~~ ADDRESS 
STORAGE 

K 4 MSB ADDRESS K AI5 -AI8 
MU L TI PLEXER 

~DIRE~l 
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AD' DIRECT ADDRESS ~ 7 
Al ' INDIRECT ADDRESS FO- F3 -' -

" f-'" 0 

3330 -8-4 
5 LINES ~INSTRUC TIONS 

Figure 4-14. Address Selection. 

shown in Figure 4-14. The four most significant bits go 
through the Address Multiplexer. The four most significant 
bits for address 005 are called the Direct Address, and these 
four bits for address 245 are the Indirect Address. 

4-42. Alternate Address. The Alternate Address (Figure 
4-14) is also just the four most significant digits of the 
ROM address, which are combined with the Primary Ad­
dress (four least significant bits) to make up the complete 
address. These four bits are placed on the output lines of 
the Alternate Address Storage by the SAA (Store Alternate 
Address) instruction from the ROM. The LAA (Load Alter­
nate Address) instruction selects the Alternate Address out­
put from the multiplexer. 

4-43. Clock Generator. 

4-44. Two clock signals are generated. The Control Clock 
(CC) is used to clock the ROM Address Storage and ROM 
instruction decoding, and the Register Clock (RC) times 
the data flow in the Control Processing Unit registers. 
Figure 4-15 shows the clock outputs and timing. 

4-45. Control Processing Unit. 

4-46. Arithmetic Logic Unit. This unit (ALU) is a ROM 
that is programmed to perform addition, subtraction, and 

some basic logic functions. The ALU functions arc control­
led by the AL2, All. and ALO instructions from the Con­
troller ROM, as shown in Table 4-4. Serial data is input to 
the ALU on the R Bus and the S Bus. and output on the T 
Bus. The carry output controls a J-K flip-nop. and the nip­
flop output, CY, is used as a ROM qualifier, as well as an 
input to the ALU. The UTR instruction from the cOlltroller 
overrides the R Bus input to the ALU and forces the 
internal R line of the ALU to a logical I. The UTR instruc­
tion may be used with any of the ALU functions. 

4-47. A Register. This 16-bit shift register accepts serial 
informatioll, or it may be parallel loaded. The output is 
serial, and is shifted out by the ATR (A register to R Bus) 
instruction. The data is recirculated in the register in the 
absence of a TTA instruction. TTA (T Bus to A register) 
shifts data from the T Bus into the A register and shirts 
data in the register from the most significant bit locatioll 
toward the least significant bit. The parallel data input is 
determined by the Amplitude Constant slide switches on 
the CPU printed circuit assembly, A7 (see schematic. Figure 
7-33), and is used in controlling the 3330A/B output ampli­
tude and amplitude display. 

4-48. K Register. This 4-bit shift register is normally paral­
lel loaded by the LK (Load K) instruction. which enters the 
ROM 0 outputs into the K register. This unit is designed 
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with parallcl outputs, but in practice only the least signifi-
clrrt bit is uscd as a serial output. The KTR (K register to
R Bus) iustruction shilis data out. The data is also recircu-
latcd into the seriai input by the KTR instruction. K reg-

istcr data is used. tirr exarrple, to load a number into a

Rlrrr.l,,rrr Ae et'ss Mern,rry rcgister.

4-49. P Register. This integrated circuit ur.rit is the sanre as

the one used lbr the K register. However. the P register is

Model 3330Ai B

not parallel loaded in the same manner as the K register.
Instead, a PTR (P register to R Bus) instruction at the Load
input recirculates data in the register. in the absence of a

TTP instruction. The TTP (T Bus to P Register) instruction
shifts T Bus data into the serial input and shifts data out of
the lcast significant bit to the R Bus.

4-50. O Register. This 8-bit shift register has both serial
and parallel inputs, and parallel output. Parallel input data

CLOCK BURST
C O NTROL

T TA BLE

2MHz
CLOCK

co
cl
C2

c

2ilHz CLOCK FROM 

-iiii-ril6.srurli*M -m

R?tI^ti.cLocK(Rc)T m--
coNrRoL cLocK (cc)
IO CLOCK BJRST CONT.

CLOCK BURST CONTROL
GATE OUTPUI

---------------=t

-P3# I

T1 CC clocks ROM Address Storage to change state of ROM's.

p1 - Low CC pulse loads C3, C2, C1 , C0 levels into Clock Burst Control Presettable Counter. Control
Gate output goes to low.

P2 - Clock Bursr Control counts specif ied number of RC pulses (1 to 16). Number of pulses = 16

minus decimal value of lC3,C2, C1, C0),loaded during P1.

f2 Last RC pulse sets Clock Control Gate output high.

P3 - ROM Instruction Decoders enabled during this period.

f2

> c LocK

IK

Figure 4-15. Clock Generator.
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with parallcl outputs, but in practice only the least signifi­
cant hit is used as a serial output. The KTR (K register to 
R Bus) instructiun shifts data uut. The data is also recircu­
lated into the serial input by the KTR instruction. K reg­
ister data is used. for example. to load a number into a 
Random Access Memory register. 

not parallel loaded in the same manner as the K register. 
Instead, a PTR (P register to R Bus) instruction at the Load 
input recirculates data in the register, in the absence of a 
TTP instruction. The TTP (T Bus to P Register) instruction 
shifts T Bus data into the serial input and shifts data out of 
the least significant bit to the R Bus. 

4-49. P Register. This integrated circuit unit is the same as 
the onc used for the K register. However. the P register is 

4-50. Q Register. This 8-bit shift register has both serial 
and parallel inputs, and parallel output. Parallel input data 
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Pl - Low CC pulse loads C3, C2, C1, CO levels into Clock Burst Control Presettable Counter. Control 

Gate output goes to low. 

P2 - Clock Burst Control counts specified number of RC pulses (1 to 161. Number of PUlSES = 16 
minus decimal value of (C3, C2, C1, COl, loaded during Pl. 

T2 - Last RC pulse sets Clock Control Gate output high. 

P3 - ROM Instruction Decoders enabled during this period. 

Figure 4-15. Clock Generator. 
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Table 4-4. ALU Functions.

AL2 AL1 ALO Mnemonic F unction

0 0 o No Operation

00i toR Inclusive OR R

| =t-lfJ 5

0 0 XOR ,H-, :lD'
R-S Subtract S Bus from R Bus

CarrY
{trorrow,

Out

0
0
0
0
1

1

1

1

0
,l

1

0
1

0
0
1

0
1

0
0
0
0
0
0

00
01
10
11
00
01
10
11

00 ADD Add R Bus and S Bus

Carry
Out

0
0
0
0
1

1

1

1

0
1

1

0
1

0
0
i

0
0
0
1

0
0
0
0

00
01
10
11
00
01
10
11

S-R Subtract R Bus from S Bus

Carry
(Borrow)

Out

0
0
0
0
1

1

1

1

0
1

1

0
1

0
0
1

0
0
1

0
0
0
0
0

00
01
i0
11
00
o'l
10
't 1

EO

I 1 1 IOR CCY Inclusive OR - Clear CarrY

| = h f J
cY=0

4-l r
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Table 4-4. ALU Functions. 

AL2 AL1 ALa Mnemonic Function 

a a a No Operation 

a a 1 lOR Inclusive OR 

:=O-T T~R+S 

a 1 a XOR Exclusive OR 

:JDT T ~ RS + RS 

a 1 1 R-S Subtract S Bus from R Bus 

Carry Carry 
(Borrow) (Borrow) 

In R S T Out 

a a a a a 
a a 1 1 1 
a 1 a 1 a 
a 1 1 a a 
1 a a 1 a 
1 a 1 a a 
1 1 a a a 
1 1 1 1 a 

1 a a ADD Add R Bus and S Bus 

Carry Carry 
In R S T Out 

a a a a a 
a a 1 1 a 
a 1 a 1 a 
a 1 1 a 1 
1 a a 1 a 
1 a 1 a a 
1 1 a a a 
1 1 1 1 a 

1 a 1 S-R Subtract R Bus from S Bus 

Carry Carry 
(Borrow) (Borrow) 

In R S T Out 

a a a a a 
a a 1 1 a 
a 1 a 1 1 
a 1 1 a a 
1 a a 1 a 
1 a 1 a a 
1 1 a a a 
1 1 1 1 a 

1 1 a EO Equal 

R S T CY 

a a a a 
a 1 a 1 
1 a a 1 
1 1 a a 

1 1 1 IOR-CCY Inclusive OR - Clear Carry 

T~R+S 

CY ~ a 
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conrcs fronr thc front pancl slide switches and is entered by
the ISW (lnput Srvitch) instruction. Serial input data is
fronr the T Bus and is shifted in by the TTQ (T Bus to Q
registcr instruction. The QTS (Q register to S Bus) instruc-
tion shifts out the least signilicant bit (Q0) ro the S Bus.
Parallcl outpltts Q0 througlt Q5 are used as ROM address
qLralifiers. The Q0 input is also used to indicate whether thc
operation in proccss is an arrplitude or frequency opera-
tion. Q5. Q6, and Q7 are uscd to control the Swcep Step
Tinrer. irr response to the sctting of the Tinte/Ste p switcli
(or rcrlote prograntnting).

4-51. Extend Register. Thc Extencl Register is a single J-K
tlip-f-lop. Its .f input is the T Bus. and it is clocked by the
TTE (T Bus to Extend Register) instruction. The Extend
Registcr is nrade necessary because the nraxirnunr fre-
qucncy of'the -13-l0A/B is greater than 9,999,999.9 Ilz. The
extra bit required litr thc "l" in frcqucncics of 10 MIlz and
abovc is obtuincd flont tlre Exte nd Rcgister.

4-52. M Register. Thc M registe r is used pritrrarily frrr
acccss to the Rancionr Acccss Mernory. It is a 4-bit shili
rcgistcr of tlrc sanrc tvpe used lirr the K and P Registcrs.
The TMS (T Bus to M Registcr to S Bus) instruction shilis
scrial data frorn the T Bus into the M register and fron the
least significant bit of the M register to the S Bus. The ROM
D outputs arc parallcl loadcd into thc M register by the GT
(Go To) irtstruction. ln the flowcharts. Figures 7-35
through 7-39, the GT instruction is followed by a two-digit
nrrnrber. This is an octal nuntber and is the ntcntclry loca-
tion to be selected b1,the M register parallcl outputs.

4-53. Random Access Memory. The Randorn Access Ment-
orl' (RAM) cousists of two shifi register units capablc of
storing cight l6-bit words each. The M Register outpr-rts
select the nrellrory locatiorr. sholvn on the llowchlrts in
octal code . For crantple, the GT l3 instrLrctioit scts M3.
Ml. M I . M0 eclLral to 101 1. l,ocations 00 thnrugh 07 arc in
47Lll3 and locations I0 throLrgh l7 arc in A7Ll24. The
WTM (Write Mcnrory) instruction shifts data fronr thc T
Bus into the nrc-uror.y' location selected. and tl're RDM (Read
Mcnror'1') inslruction shifts data out to thc S Bus. Data is
llso recircLrlatcd in tlre nrclnorv by' thc RDM instruction.

4-54. Sweep Step Timer. Thc- Registcr Clock frequency is
clivide d as lcccssarv in thc Swecp Step Tinter to providc tltc
tinrc pcr stcp sc-lcctcd. The division rate is controlled by the
Q7. Q6. and Q-5 outputs fronr the Q register. The Tinte r is
enrblcd to coLurt by the STT (Start the TirneL) instruction.

4-55. Input Circuits.

4-56. Input Data. Octll coded clata l-ront tlte front panel
kel'board is inpLrt to the Local/Rertrote Data Multiplexer on
six lines as cxplainecl in Paragraplr .1-28. The code for eacli
kcr". shown in Tablc 4-1, is the sante as tlre code require d
for rcntote prcgrarrtnriug, slrown in lable ,3-I, cxcept that
tlrc renrote pr.ogranrnting is 3-digit octal code and is input
()ll seve n lincs. Thc Data Multiplexcr selects tltc rentote data

112

N{odcl .l-l.l0A/B

input when llie REN (Remote Enable) linc is low. RE.N low
also disables the front panel slidc switches.

4-57. Parallel/Serial Data Conversion. Input data is parallel
loadcd into a shift rcgister and is output se rially. beginning
with the lcast significant bit. Data is shifted out by the ITS
(lnput to S Bus) instruction. The data is recirculatcd in
the Input ILcgister.

4-58. Remote Programming. Thc 3330A/B can be pro-
granrnled renrotcly only al'te r it has bcen addressed to listen
by the systcnt controller. When bolh the REN (Renrote
Enable) and ATN (Attention) lines have bccn set to the low
state by tlre systenr controlle r, the Address Detectiotr ancl
Listen Flip-Flop circuits are enabled. The Address Detec-
tion gatcs contpare a received parallcl data character to a

pre-dctcrnrincd addrcss. If the character is thc -1330A/B
listen addrcss. the Listcn Flip-Flop is set to enable the logio
circuits to accept and process the rcntote prograntntitrg
data. While REN is low, the 3330A/B is enabled to hancl-
shake in an IIP-lB systerr.

4-59. lsolated Remote. Option 004 provides photo-isola-
tion on all rernole clata input, HP-lB managentent, aud
handshake lines.

4-60. 0utput Circuits.

4-61. Output Register. The Output Register consists of
firur 8-bit shil't rcgisters and a D flip-11op which accept the
requircd 33 bits o1'data. Scrial data is shiftcd front the T
Bus into thc Output Register by thc TTO (T Bus to Out-
put) instruction. Data front the parallel outputs of the Out-
put Registe r is applied to the display and to the Freclucncy
and Anrplitude Data Registers. Another se t of outpLrts goes
lo tlte Srvecp Cclerll,,r.

4-62. Amplitude Data Register. Data is latchcd into the
Amplitudc Data Register by the OTAC (Output to Anrpli-
tude Control) instruction. The rcgister outputs are applied
to thc Antplitude Relerence cit'cr-rits (A26) and the Atten-
uator (A3 1).

4-63. Frequency Data Register. Data is latched into the
Frequcncv Data Register by thc OTFC (Outpr:t to Fre-
qucncy Control) instruction. This clata is then applied to
the Nl thrurugli N4 VTO's and Nl through N4 Counter
Sarn plc rs.

4-64. Decimal Register. One of cight decinral positions is
stored in thc Decirlal Registcr by the OTDL (OutpLrt to
Decinral Latch) instruction. Tliis data is used to light thc
display decinral point and is also uscd in the non-significant
zero blanking circuits.

4-65. Non-Signif icant Zero Blanking. The blanking circuits
are dcsigned so that allv rcrn in the display (except the
least sigrrificant digit) will be blanked unlcss there is a deci-
rnal point or another liglrted digit to its le ft.
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CUIllCS from the front panel slide switches and is entered by 
the lSW (Input Switch) instruction. Serial input data is 
froll1 the T Bus and is shifted in by the TTQ (T Bus to Q 
register instruction. The QTS (Q register to S Bus) instruc­
tion shifts out the least significant bit (QO) to the S Bus. 
Parallel outputs QO through Q5 are used as ROM address 
qualifiers. The QO input is also used to indicate whether the 
operation in process is an amplitude or frequency opera­
tion. Q5, Q6, and Q7 are used to control the Sweep Step 
Timer, in response to the setting of the Time/Step switch 
(or remote programming). 

4-51. Extend Register. The Extend Register is a single J-K 
nip-tlop. Its J input is the T Bus, and it is clocked by the 
TTE (T Bus to Extend Register) instruction. The Extend 
Register is made necessary because the maximum fre­
quency of the 3330A/B is greate r than 9,999,999.9 HL The 
extra bit required for the "I" in frequencies of 10 MHI and 
above is obtained froll1 the Extend Register. 

4-52. M Register. The M register is used primarily for 
access to the Random Access Memory. It is a 4-hit shift 
rcgister of the samc type used for the K and P Registers. 
The T\1S (T Bus to M Register to S Bus) instruction shifts 
serial data from the T Bus into the M register and from the 
least significant hit of the M register to the S Bus. The ROM 
o outputs arc parallel loaded into the M register by the GT 
(Go To) instruction. In the tlowcharts. Figures 7-35 
through 7-39, the GT instruction is followed by a two-digit 
number. This is an octal number and is the memory loca­
tion to he selected by the M register parallel outputs. 

4-53. Random Access Memory. The Random Access Mem­
ory (RA\1) consists of two shift register units capable of 
storing eight 16-bit words each. The M Register outputs 
select the memory location, shown on the !1owcharts in 
(lctal code. For example, the GT 13 instruction sets M3. 
M2, MI. MO equal to 10 II. Locations 00 through 07 arc in 
A 7 U23 and locations 10 through 17 arc in A 7U24. The 
\vTM (Write MCll1ory) instruction shifts data from the T 
Bus into the memory location selected. and the RDM (Read 
MCll1ory) instruction shifts data out to the S Bus. Data is 
also recirculated in the memory by the ROM instruction. 

4-54. Sweep Step Timer. The Register Clock frequency is 
divided as necessary in the Sweep Step Timer to provide the 
time per step selected. The division rate is controlled by the 
Q7, Q6, and Q5 outputs from the Q register. The Timer is 
enabled to count by the STT (Start the Timer) instruction. 

4-55. Input Circuits. 

4-56. Input Data. Octal coded data from the front panel 
keyboard is input to the Local/Remote Data Multiplexer on 
six lines as explained in Paragraph 4-28. The code for each 
key. shown in Table 4-1. is the same as the code required 
for relllote progralllming, shown in Table 3-1, except that 
the remote programming is 3-digit octal code and is input 
Oil seven lines. The Data Multiplexer selects the remote data 

4-12 

Model 3330A/B 

input when the REN (Remote Enable) line is low. REN low 
also disables the front panel slide switches. 

4-57. Parallel/Serial Data Conversion. Input data is parallel 
loaded into a shift register and is output serially. beginning 
with the least significant bit. Data is shifted out by the ITS 
(Input to S Bus) instruction. The data is recirculated in 
the Input Register. 

4-58. Remote Programming. The 3330A/B can be pro­
grammed remotely only after it has been addressed to listen 
by the system controller. When both the REN (Remote 
Enable) and ATN (Attention) lines have been set to the low 
state by the system controller, the Address Detection and 
Listen Flip-Flop circuits are enabled. The Address Detec­
tion gates compare a received parallel data character to a 
pre-determined address. If the character is the 3330A/B 
listen address. the Listen Flip-Flop is set to enable the logic 
circuits to accept and process the remote programming 
data. While REN is low, the 3330A/B is enahled to hand­
shake in an !-IP-IB system. 

4-59. Isolated Remote. Option 004 provides photo-isola­
tion on all remote data input. HP-/B management, and 
handshake lines. 

4-60. Output Circuits. 

4-61. Output Register. The Output Rcgister consists of 
four 8-bit shift registers and a D tlip-nop which accept the 
required 33 hits of data. Serial data is shifted from the T 
Bus into the Output Register by the TTO (T Bus to Out­
put) instruction. Data from the parallel outputs of the Out­
put Register is applied to the display and to the Frequency 
and Amplitude Data Registers. Another set of outputs goes 
to the Sweep Generator. 

4-62. Amplitude Data Register. Data is latched into the 
Amplitude Data Register by the OT AC (Output to Ampli­
tude Control) instruction. The register outputs are applied 
to the Amplitude Reference circuits (A26) and the Atten­
uator (A31). 

4-63. Frequency Data Register. Data is latched into the 
Frequency Data Register by the OTFC (Output to Fre­
quency Control) instruction. This data is then applied to 
the N I through N4 VTO's and N I through N4 COLlnter 
Samplers. 

4-64. Decimal Register. One of eight decimal positions is 
stored in the Decimal Register by the OTDL (Output to 
Decimal Latch) instruction. This data is Llsed to light the 
display decimal point and is also used in the non-significant 
I.ero blanking circuits. 

4-65. Non-Significant Zero Blanking. The blanking circuits 
are designed so that any Lero in the display (except the 
least significant digit) will be blanked unless there is a deci­
lllal puint or another lighted digit to its left. 
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These servicing instructions are for use by qualified person'
nel only- To avoid electrical shock, do not perform any ser-

vicing other than that c0ntained in the operating instruc-
tions unless y0u are qualified to do so.

WARNING I 
These servicing instructions are for use by qualified person­
nel only_ To avoid electrical shock, do not perform any ser­
vicing other than that contained in the operating instruc­
tions unless you are qualified to do so_ 
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Table 5-1. Test Equipment Required.
I nstru ment Type Required Characteristics Recommended Model

Wave Analyzer
Frequency: 1 kHz to 18 MHz
Amplitude: 100 pV to 2 V
Output: recorder at 1 V dc full scale

-h p- Model 312B

Spectrum Analyzer Frequency: to250 kHz
-hp- Model 3580A or
-hp- Model 85538/
8552A (in 141T display)

Oscilloscope
Dual Channel (Chan B trigger)
Frequency: dc to 50 MHz

-hp- Model 180C
(with 1801A and
1820C plus-ins|.

Oscillator
Signal to Noise Ratio: ) 60 dB down
Spurious: ) 80 dB down
Frequency: 5 MHz and 1 MHz

-hp- 1O5A/B

AC Voltmeter
Range: 100 mV rms to 10 V rms full-scale
Resolution: 100 pV rms on 1 V rms range
Frequency: 50 Hz to 10 kHz

-hp- Model 34508

Voltmeter Dynanric Bange: 100 dB
Frequency: i0 kHz -hp- Model 403B

dc Voltmeter

Range: 100 mVdc to 5O Vdc
Resolution: 1 pVdc on 100 mVdc range

1 00 pVdc on 1 Vdc range.
Accuracy: .OO-1% on 100 mVdc range,

.O5% all other ranges.

-hp- Model 3450B

Electronic Counter Frequency: dc to 33 MHz
8 digit display

-hp- 5245L

Atten uator Attenuation:2OdB in 10dB steps
Accuracv: i 0.01 dB

-hp- Model 355D with
known error

Atte n uato r Attenuation: 10 dB in 1 dB steps -hp- Model 355C

Thermocouple
Input: l Vrmsand3Vrms
Output: 7.0 mVdc
Input lmpedance: 50 ohms and 75 ohms

-hp- Model I IO5OA
'hp- Model 1 1050-H01
(for Option 001)
-hp- Model 1 1049
(for Option 005)

Double Balanced Mixer Frequency: 100 kHz to 13 MHz
lmpedance: 50 ohm

-hp- Model 'l 0534A

Frequency Doubler
Frequency: 5 MHz
lmpedance:50 ohm

-hp- Model 10515A

Low Pass Filter Frequency: 150 kHz see Figure 5-2

Low Pass Filter Frequency: 1g kHz see Figure 5-2

Feed-thru Termination lmpedance: 50ohm * 0.2'o
'15 ohm x O.2%

-hp- Model 1 1048C
-hp- Model 1 lO94C

R esistors 100 ohm (1 ea)

10 kilohm (1 ea)

-hp- Part No. 0757-01 78
-hp- Part No.0757-0340

Ca paci tors

.0068 pF (1 ea)

1300 pF (1 ea)

.O12 1tF 11 eal
1600 pF (1 ea)

-hp- Part No.0160-0159
-hp- Part No. 0160-2221
-hp- Part No. 0160-0301
-hp- Part No. O1 60-2223

Peak Detector Probe
VoltageRange:5Vrms
Accuracy: t 5%
Frequency: 100 kHz to 13 MHz

-hp- I 1O964

Logic State Analyzer 8-bit word plus 1 qualif ier.
DelaV preset.

-hp- Model 1601A (for
180C Oscilloscope)
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Table 5-1_ Test Equipment Required_ 

I nstru ment Type Required Characteristics Recommended Model 

Frequency: 1 kHz to 18 MHz 
Wave Analyzer Amplitude: 100 /lV to 2 V -hp- Model 312B 

Output: recorder at 1 V dc full scale 

-hp- Model 3580A or 
Spectrum Analyzer Frequency: to ~ 50 kHz -hp- Model 8553B/ 

8552A (in 141T display) 

Dual Channel (Chan B trigger) -hp- Model 180C 

Oscilloscope Frequency: dc to 50 MHz (with 1801A and 

1820C plug-ins). 

Signal to Noise Ratio: > 60 dB down 

Oscillator Spurious: > 80 dB down -hp- 105A/B 
Frequency: 5 MHzand 1 MHz 

Range: 100 mV rms to 10 V rms full-scale 

AC Voltmeter Resolution: 100 /lV rms on 1 V rms range -hp- Model 3450B 

Frequency: 50 Hz to 10kHz 

Voltmeter 
Dynamic Range: 100 dB 

-hp- Model 403B 
Frequency: 10 kHz 

Range: 100 mVdc to 50 Vdc 

Resolution: 1 /lVdc on 100 mVdc range 

dc Voltmeter 100 /lVdc on 1 Vdc range. -hp- Model 3450B 

Accuracy: .007% on 100 mVdc range, 

.05% all other ranges. 

Electronic Counter 
Frequency: dc to 33 MHz -hp- 5245L 
8 digit display 

Attenuator 
Attenuation: 20dB in 10dB steps -hp- Model 355D with 

Accuracy: ± 0.01 dB known error 

Attenuator Attenuation: 10 dB in 1 dB steps -hp- Model 355C 

Input: 1 V rmsand 3 V rms 
-hp- Model 11 050A 
-hp- Model 11 050-HOl 

Thermocouple Output: 7.0 mVdc (for Option 001) 

Input Impedance: 50 ohms and 75 ohms -hp- Model 11049 
(for Option 005) 

Double Balanced Mixer Frequency: 100 kHz to 13 MHz -hp- Modell 0534A 
Impedance: 50 ohm 

Frequency Doubler 
Frequency: 5 MHz 

-hp- Model 10515A 
Impedance: 50 oh m 

Low Pass Filter Frequency: 150 kHz see Figure 5-2 

Low Pa ss Filter Frequency: 15 kHz see Figure 5-2 

Feed-thru Termination 
Impedance: 50 ohm ± 0.2% -hp- Model 11 048C 

75 ohm ± 0.2% -hp- Model 11 094C 

Resistors 100 ohm (1 ea) -hp- Part No. 0757-0178 

10 kilohm (1 ea) -hp- Part No. 0757-0340 

.0068 /IF (1 ea) -hp- Part No. 0160-0159 

Capacitors 
1300 pF (1 ea) -hp- Part No. 0160-2221 

.012 /IF (1 ea) -hp- Part No. 0160-0301 

1600 pF (1 ea) -hp- Part No. 0160-2223 

Voltage Range: 5 V rms 

Peak Detector Probe Accuracy: ± 5% -hp- 11096A 

Frequency: 100 kHz to 13 MHz 

Logic State Analyzer 8-bit word plus 1 qualifier. -hp- Model 1601 A (for 
Delay preset. 180C Oscilloscope) 

5-0 
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Model 3330A/B Section V

SECTIO N V

MAINTENANCE

5-,|. INTR0DUCTIoN. the 3330A/B is Listed in Table 5-1. If the recommended

5-2. This section contains the information necessary for H$f.j:#::.i#t,,*f' 
use a substitute that meets the

maintenance of the Model 3330A/B Automatic Synthe-
sizer. Included is a list of test equipment required, b-b. WARM-Up pERl0 D.
in-cabinet performance tests, and adjustment procedures.

b_3. TEST EqUIpMENT. 5-6. To insure proper stabilZation of all circuitry, allow a

30 minute warm-up period before beginning anyperfor-
5-4. The test equiprnent required for the maintenance of inance checks or adjustment procedures.

PERFOBMANCE CHECKS

S7. INTR0DUCTION. is available (such as -lip-Model 141T/85524/8553A
Soectrurn Analvzer).

5-8. The following performance checks cornpare the
3330A/B with the list of specifications given in Table 1-1. a. Connect the spectrum analyzer to the 3330A/B
These checks may be used for incoming inspection, periodic outDut.
maintenance, or to verify spe,cifications after repair. A
Performance Check Test Card is provided at the end of this b. Progran'r the 3330A/B as follows:
section for recording the performance of the instrument
during the performance checks. The card may be retnoved FREQ . 100 Hz

from the manual as a permanent record. If the instrument LEVEL (33304 Std and all options). . fully cw
fails to meet any of its specifications, perform the AMPL(3330B Std) . . . .+ i3.44 dBm
adjustment procedures outiined in Paragraph 5-25. During (Option 001). . . . .+ 11.68 dBm
the performance checks, periodically vary the line voltage (Option 005). . . . . + 26.99 dBnr
(ll5 V or 230 V) L 1O% with a power line transformer to LEVELING (33308) SLOW (> 10 Hz)
insure proper operation at various ac line voltages. When

checking the performance of the Option 001 (75 ohm) c. Adjust tfte spectrunt araly;.1-r to compare the secold,
3330A/B, use a 75 ohm to 50 ohm adapter on the output third, and tburth harntolic levels to the levelofthe funda-
of the 3330A/B (excluding Paragraphs 5-15 and 5-17). rnental frequencv. All harr'o'ics sl1ould be at least 60 dB
Refer to Figure 5-7 for part numbers and diagram of 50 below tl-re fundantental frequency level.
ohm to 75 ohm adapter' 

d. Repeat Step c tor 3330A/B FREQUENCY settings
5-9. Harmonic Distortion. of' I kHz and 10 kHz. (When checking 33308 at 10 kHz

and above, set LEVELING to FAST.) In both cases, har-

5-10. Thls test conrpares the perfomance of the 3330A/B rnolrics should be at least 60 dB down from the funda-
to the Harmonic Distortion specifications listed in Table ntental level.
1-1. The specifications are divided into three frequency
ranges: - 60 dB front 5 Hz to 100 kHz, 50 dB from e. Replace the spectrum analyzer with thc frequency
100 kHz to I MHz, and - 40 dB from l MHz. to 13 MHz. selective voltlneter and attcnuators as sliown in Figure 5-1.

This procedure uses an -hp- Model 3580A Spectrunt Ana-
lyzer (range: 5 Hz to 50 kHz) to check the lowe r frequen- f. Set the 3330A/B FREQUENCY to 100 kHz.

cies, and an -hp- Model 3l2B Frequency Selective Volt-
meter (range: 1 kHz to i8 MHz) to check the higher fre- g. Set the 355D attenuator to 10 dB (20 dB, Option
quencies. Harr.nonics can be checked at frequencies higlier 005), the 355C to 3 dB, and adjust the frequertcy selective

than 18 MHz if an analyzer iraving a higher frequency range voltrtteter to a convenient reference level.

5-l
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SECTION V 

MAINTENANCE 

5-1. INTROOUCTION. 

5-2. This section contains the information necessary for 
maintenance of the Model 3330A!B Automatic Synthe­
sizer. Included is a list of test equipment required, 
in-cabinet performance tests, and adjustment procedures. 

5-3. TEST EQUIPMENT. 

5-4. The test equipment required for the maintenance of 

the 3330A/B is listed in Table 5-1. If the recommended 
model is not available, use a substitute that meets the 
required characteristics. 

5-5. WARM-UP PERIOD. 

5-6. To insure proper stabilization of all circuitry, allow a 
30 minute warm-up period before beginning any perfor­
mance checks or adjustment procedures. 

PERFORMANCE CHECKS 

5-7. INTRODUCTION. 

5-S. The following performance checks compare the 
3330A/B with the list of specifications given in Table 1-1. 
These checks may be used for incoming inspection, periodic 
maintenance, or to verify specifications after repair. A 
Performance Check Test Card is provided at the end of this 
section for recording the performance of the instrument 
during the performance checks. The card may be removed 
from the manual as a permanent record. If the instrument 
fails to meet any of its specifications, perform the 
adjustment procedures outlined in Paragraph 5-25. During 
the performance checks, periodically vary the line voltage 
(115 V or 230 V) ± 10% with a power line transformer to 
insure proper operation at various ac line voltages. When 
checking the performance of the Option 001 (75 ohm) 
3330A/B, use a 75 ohm to 50 ohm adapter on the output 
of the 3330A/B (excluding Paragraphs 5-15 and 5-17). 
Refer to Figure 5-7 for part numbers and diagram of 50 
ohm to 75 ohm adapter. 

5-9. Harmonic Distortion. 

5-10. This test compares the performance of the 3330A/B 
to the Harmonic Distortion specifications listed in Table 
1-1. The specifications are divided into three frequency 
ranges: - 60 dB from 5 H~ to 100 kHz, - 50 dB from 
100 kHz to 1 MHz, and - 40 dB from I MHz to 13 MHz. 
This procedure uses an -hp- Model 35S0A Spectrum Ana­
lyzer (range: 5 Hz to 50 kHz) to check the lower frequen­
cies, and an -hp- Model 312B Frequency Selective Volt­
meter (range: 1 kHz to IS MHz) to check the higher fre­
quencies. Harmonics can be checked at frequencies higher 
than IS MHz if an analyzer having a higher frequency range 

is available (such as -hp- Model 14IT!S552A!S553A 
Spectrum Analyzer). 

a. Connect the spectrum analyzer to the 3330A!B 
output. 

b. Program the 3330A!B as follows: 

FREQ .................... " 100 Hz 
LEVEL (3330A Std and all options) .. fully cw 
AMPL (3330B Std) .......... + 13.44 dBm 

(Option 001) .......... + 11.68 dBm 
(Option 005) .......... + 26.99 dBm 

LEVELING (3330B) ...... SLOW (> 10 Hz) 

c. Adjust the spectrum analyzer to compare the second, 
third, and fourth harmonic levels to the level of the funda­
mental frequency. All harmonics should be at least 60 dB 
below the fundamental frequency level. 

d. Repeat Step c for 3330A/B FREQUENCY settings 
of 1 kHz and 10 kHz. (When checking 3330B at 10 kHz 
and above. set LEVELING to FAST.) In both cases. har­
monics should be at least 60 dB down from the funda­
mental level. 

e. Replace the spectrum analyzer with the frequency 
selective voltmeter and attenuators as shown in Figure 5-1. 

f. Set the 3330A/B FREQUENCY to 100 kHz. 

g. Set the 355D attenuator to 10 dB (20 dB, Option 
005), the 355C to 3 dB, and adjust the frequency selective 
voltmeter to a convenient reference level. 

5-1 
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Secti<-ln V

h. Tune the frequency selective voltnieter to the
second, third, and fourth harrlonics of the 100 kHz signal.
All harrnortics should be at least 50 dB below the reference
set in Step g.

i. Repeat Steps g and h with the 3330AiB FREQUEN-
CY set to I MHz. All harnronics should be at least 40 dB
below the reference se t in Step g.

j Repeat Steps g and h with the 3330A/B FREQUEN-
CY set to 8 MHz. Note that because of the linritation of the
frequency selective volttneter, only the second harntonic
can be checked. The harnronic should be at least 40 dB
below the reterence set in Step g.

5-11. Signal to Phase Noise.

5-12. Th.is performanoe c;heck insures the 3330A/B meets
the Signal to Phase Noise specifications listed in Table 1-1.
The specification for signal to phase noise is )50 dts down
in a 30 kllz band, excluding t 1 Hz oentered on carrier.
This check uses a 5 MHz oscillator, with a frequency

Model 3330A/B

doubler, as a reference frequency. The output of the
3330A/B and the reference frequency are mixed and the
difference signal is applied to a wideband ac voltmeter.
When the 5 MHz oscillator is tuned slightly off frequency,
the phase of the 3330A/B output signal will drift siightly.
As the 3330A/B output and the reference oscillator drift
through phase quadrature, the ac voltmeter will peak. This
peak value is the maximum phase noise.

a. Connect the 5 MHz oscillator to a counter and adjust
tlre frequency f or 5,000,000 .0 Hz.

b. Connect the equipment as shown in Figure 5-2.

c. Prograrn the 3330A/B as follows:
FREQ 10,010,000.0 Hz
LEVEL (3330A Std and Option 001) . full cw

(33304 Option 005). . full ccw
AMPL (33308 Std and all options).+10.00 dBm
LEVELING (33308) . . . . . . .FAST () I kHz)
REFOSC(rearpanel)... ..EXT

FREAUENCY SELECTIVE VOLTMETER
hp ttze

AUTOMATIC SYNTHESIZER
hp 33308

I ODB/STEP I DB/STEP
ATTENUATOR ATTENUATOR

hp ss5D hp tssc
S I-1ORT
CABLE

SHORT
CABL E

@ o o o q
e @ @ @ o

OoO@@@

Figure 5-1. Harmonic Distortion.
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hp 33308

E .\-/

.o

4."

a)

.E
,O

QUARTZ OSCILLATOR
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Figure 5-2. Signal to Phase Noise.
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Figure 5-1. Harmonic Distortion. 

h. Tune the frequency selective voltmeter to the 
second, third, and fourth harmonics of the 100 kHz signal. 
All harmonics should be at least 50 dB below the reference 
set in Step g. 

i. Repeat Steps g and h with the 3330A/B FREQUEN­
CY set to 1 MHz. All harmonics should be at least 40 dB 
below the reference set in Step g. 

j. Repeat Steps g and h with the 3330A/B FREQUEN­
CY set to 8 MHz. Note that because of the limitation of the 
frequency selective voltmeter, only the second harmonic 
can be checked. The harmonic should be at least 40 dB 
below the reference set in Step g. 

5-11. Signal to Phase Noise. 

5- 12. TIlis performance check insures the 3330A/B meets 
the Signal to Phase Noise specifications listed in Table 1-1. 
The specification for signal to phase noise is > 50 dB down 
in a 30 kHz band, excluding ± 1 Hz centered on carrier. 
This check uses a 5 MHz oscillator, with a frequency 

doubler, as a reference frequency. The output of the 
3330A/B and the reference frequency are mixed and the 
difference signal is applied to a wideband ac voltmeter. 
When the 5 MHz oscillator is tuned slightly off frequency, 
the phase of the 3330A/B output signal will drift slightly. 
As the 3330A/B output and the reference oscillator drift 
through phase quadrature, the ac voltmeter will peak. This 
peak value is the maximum phase noise. 

a. Connect the 5 MHz oscillator to a counter and adjust 
the frequency for 5,000,000.0 Hz. 

b. Connect the equipment as shown in Figure 5-2. 

c. Program the 3330A/B as follows: 
FREQ ................. 10,010,000.0 Hz 
LEVEL (3330A Std and Option 001) . full cw 

(3330A Option 005) ....... full ccw 
AMPL (3330B Std and all options).+lO.OO dBm 
LEVELING (3330B) ....... FAST (> 1 kHz) 
REF OSC (rear panel) ............... EXT 

50MHz 
OSCILLOSCOPE PLUG IN 

5-2 

AUTOMATIC SYNTHESIZER 
hp 3330B 

-----------------------
:--: ~ ) 

hp 180C hpl80lA 

MIXER 

Lhp10 ,)34 

150KHz LPF ,---------, 
I 
I 

I I 
L _________ J 

o 

Figure 5-2. Signal to Phase Noise. 
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Do not exceed the rated input of the rnixer.

d. Adjust the 3330A/B amplitude for a convenient
reference level on the ac voltmeter. Set the oscilloscope
DISPLAY for ALT B trigger and adjust for a convenient
display of both channels (the Channel A signal will not
lock).

e. hogram the 3330A/B FREQ to 10,000,000.0 Hz.
Adjust the frequency of the 5 MHz oscillator until the
Channel A display on the oscilloscope is drifting very)

slowly.

f. Ground the Channel B input terminal on the oscillo-
scope and adjust the display for a convenietrt reference. Set

the input terminal to dc.

g. Disconnect Channel B of the oscilloscope from point
A (Figure 5-2) and conneot to point B.

h. The oscilloscope display on Channel B should drift
through 0 Vdc when the 3330A/B signal and the reference
oscillator signal are in phase quadrature. The indication on
the ac voltrneter, when the Channel B osciiloscope display
is at 0 Vdc, should be > 50 dB below the reference set in
Step d.

5-13. Spurious.

5-14. This performance test insures the 3330A/B meets the
Spurious specification listed in Table 1-1, The specification
for the 33304 is > 70 dB below selected output. The
specification for the 33308 is ) 70 dB below the selected

output or - 110 dtsm into 50 ohms, whichever isgreater. A
wave analyzer is used to check random spurious and 2, I
spurious. The 2, I spurious is generated by the mixing
action used to develop the 3330A/B output frequency (see

Figure 5-3). The 2, I spurious is equal to2F2 - Ft.(F2 =

20 MHz from AM Board; F I = 20 - 33 MHz from SL1 ). For
example, if the 3330A/B is programmed for an output
frequency of 8 MHz, Fl = 28 MHz and2F2 - Fl = 40MHz
-28MLlz = l2MHz = 2, I spurious. l0kHz and 60 Hz

sidebands are checked at l0 MHz by mixing the 3330A/B
output frequency to 100 kHz and l0 kHz and monitoring
the sidebands with a wave analvzer.

a. Conrtect wavc analyzcr to thc 3330A/B output. The

35904. rvave analyzer with the 3594A plug-in will covcr the
Iowcr liecluency ranges of thc 3330A/B. Thc 3124' wavc

analyzcr will cover the high frecluency riutge s.

b.\ Program the 3330A/B as follows:
FREQ 13 MHz
LEVEL (3330A Std and Option 001) . full cw

3330A Option 005) . . full ccw
AMPL (33308 Std and all options).+10.00 dBm

Section V

Figure 5-3. 3330 Output Section.

c. Adjust the wave analyzer for a convenient reference
level on the wave analyzer meter.

d. Tune the wave analyzer through the entire frequency
range of the 3330A/B. The wave analyzer meter indication
should be as follows:

33304 - >lO dB below the reference set in Step c.

33308 - >70 dB below the reference set in Step c

or - I l0 dBm, whichever is greater.

NOTE

The 2, I spurious Jor a 3330AlB oLttpLtt lrequency of
13 MHz is 7 MHz (40 MHz - 33 MHz). In Step tl above, be

sure to check ot 7 MHz with the wave analvzer.

e. Connect the equipment as shown in Figure 5-4
(insure the 5 MHz osciliator is at 5,000,000.0 Hz).

f. Program the 3330A/B as follows:
FREQ ...10.1 MHz
LEVEL (3330A Std and Option 001) . full cw

(3330A Option 005). fuli ccw
AMPL (33308 Std and all options).+10.00 dBm
LEVELING (33308) . . . . . . .FAST () I kHz)
REFOSC(rearpanel).." ..EXT

Do rtot exceed the rated input r{'the mixer.

g. Adjust the wave analyzer for a convenient wave

ana'lyzer meter indication at 100 kF{2.

h. Tune the wave analyzer to 90 kHz, 80 k\Iz,70ktLz,
and 60kHz. Meter indications for the l0kHz sidebands

should be as follows:
3330A - > 70 dB below reference set in Step g.

33308 - > 70 dB below the reference set in Step g

or - 110 dBm, whichever is greater.

3330 A/B
OUTPUT MIXER

Fl

2O-33 MHz
3330A/B OUTPUT

O- t3 MHz

Fz
20 M Hz lJ3oa B 2894

LEVELING (33308) .FAST () I kHz)
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Do not exceed the rated input of the mixer. 

d. Adjust the 3330A/B amplitude for a convenient 
reference level on the ac voltmeter. Set the oscilloscope 
DISPLAY for ALT B trigger and adjust for a convenient 
display of both channels (the Channel A signal will not 
lock). 

e. Program the 3330A/B FREQ to 10,000,000.0 Hz. 
Adjust the frequency of the 5 MHz oscillator until the 
Channel A display on the oscilloscope is drifting very 
slowly. 

f. Ground the Channel B input terminal on the oscillo­
scope and adjust the display for a convenient reference. Set 
the input terminal to dc. 

g. Disconnect Channel B of the oscilloscope from point 
A (Figure 5-2) and connect to point B. 

h. The oscilloscope display on Channel B should drift 
through 0 Vdc when the 3330A/B signal and the reference 
oscillator signal are in phase quadrature. The indication on 
the ac voltmeter, when the Channel B oscilloscope display 
is at 0 Vdc, should be > 50 dB below the reference set in 
Step d. 

5-13. Spurious. 

5-14. This performance test insures the 3330A/B meets the 
Spurious specification listed in Table 1-1. The specification 
for the 3330A is > 70 dB below selected output. The 
specification for the 3330B is > 70 dB below the selected 
output or - 110 dBm into 50 ohms, whichever is greater. A 
wave analyzer is used to check random spurious and 2, 1 
spurious. The 2, 1 spurious is generated by the mixing 
action used to develop the 3330A/B output frequency (see 
Figure 5-3). The 2, 1 spurious is equal to 2F2 - Fl. (F2 = 
20 MHz from AM Board; Fl = 20 - 33 MHz from SLl). For 
example, if the 3330A/B is programmed for an output 
frequency of 8 MHz, F 1 = 28 MHz and 2F2 - F 1 = 40 MHz 
- 28 MHz = 12 MHz = 2, 1 spurious. 10kHz and 60 Hz 
sidebands are checked at 10 MHz by mixing the 3330A/B 
output frequency to 100 kHz and 10 kHz and monitoring 
the sidebands with a wave analyzer. 

a. Connect wave analyzer to the 3330A/B output. The 
3590A wave analyzer with the 3594A plug-in will cover the 
lower frequency ranges of the 3330A/B. The 312A wave 
analyzer will cover the high frequency ranges. 

b.' Program the 3330A/B as follows: 
FREQ ........................ 13 MHz 
LEVEL (3330A Std and Option 001) . full cw 

3330A Option 005) .. , .... full ccw 
AMPL (3330B Std and all options).+IO.OO dBm 
LEVELING (3330B) ....... FAST (> 1 kHz) 

Section V 

FI 
20-33 MHz 

3330A/B 
OUTPUT MIXER -&- 3330A/B OUTPUT T O~'3 MH, 

F2 
20 MHz '.130A 8-2894 

Figure 5-3. 3330 Output Section. 

c. Adjust the wave analyzer for a convenient reference 
level on the wave analyzer meter. 

d. Tune the wave analyzer through the entire frequency 
range of the 3330A/B. The wave analyzer meter indication 
should be as follows: 

3330A - > 70 dB below the reference set in Step c. 
3330B - > 70 dB below the reference set in Step c 

or - 110 dBm, whichever is greater. 

NOTE 

The 2, 1 spurious for a 3330A/B output frequency of 
13 MHz is 7 MHz (40 MHz - 33 MHz). In Step d above, be 
sure to check at 7 MHz with the wave analyzer. 

e. Connect the eqUipment as shown in Figure 5-4 
(insure the 5 MHz oscillator is at 5,000,000.0 Hz). 

f. Program the 3330A/B as follows: 
FREQ ....................... 10.1 MHz 
LEVEL (3330A Std and Option 001) . full cw 

(3330A Option 005) ....... full ccw 
AMPL (3330B Std and all options).+ 1 0.00 dBm 
LEVELING (3330B) ....... FAST (> 1 kHz) 
REF OSC (rear panel) ............... EXT 

Do not exceed the rated input of the mixer. 

g. Adjust the wave analyzer for a convenient wave 
analyzer meter indication at 100 kHz. 

h. Tune the wave analyzer to 90 kHz, 80 kHz, 70 kHz, 
and 60 kHz. Meter indications for the 10kHz sidebands 
should be as follows: 

3330A - > 70 dB below reference set in Step g. 
3330B - > 70 dB below the reference set in Step g 

or - 110 dBm, whichever is greater. 

5-3 
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Figure 5-4.

i. Program the 3330A/B FREQ to 10.01 MHz and
repeat Step g for 10 kFIz.

j. Tune the wave analyzer to 10.060 kllz, l0J20ktlz,
10.180 kFIz, and l0.240ktlz. Meter indications for the
60112 sidebands should be as follows:

3330A - >70 dB below the reference set in Step g.

33308'"1: 
l,% :*lJffiffi"T"1Jl.I 

Step g

5-1 5. Amplitude Accuracy (Absolute).

5-16. This performance check ins:res the 3330Ai B meets
the Amplitude specifications listed in Table l-1. The
specifications are:

3330A Standard and Option 001:
l Vrms ! l0% into 50 ohms (75 ohms Option 001)
2 V rms ! l0% open circuit

3330A Option 005:
5 V rms ! l0% into 50 ohms
10 V rms t lO% open circuit

33308 Standard and Option 001:
1"05 Vrms ! 0.5% into 50 ohms (75 ohms Option

001 )
2.1 V rms t 0.5% open circuit

33308 Option 005:
5.0 V rms + 0.5% into 50 ohms
10.0 V rms t 0.5% open circuit

a. Connect an ac voltmeter to the 3330A/B output
ftrough a 50 ohm load (75 ohm load, Option 001).

5-4

Model 3.130A/B

Spurious.

b. Program the 3330A/B as follows:
FREQ 10 kHz
LEVEL (3330A Std and all options) . . full cw
AMPL(33308Std), ..., + 13.44dBm

(Option001) .... +ll,68dBm
(OptionOO5) .".. +26.99dBm

LEVELTNG (3330B) .FAST () I kHz)

c. The ac voltmeter indication should be as follows:
33304 Std and Option 001:

1 Vrms t 0.1 Vrms.
3330A Option 005:

5Vrmst0.5Vrms.
33308 Std and Option 001:

l.05Vrmst0.0053Vrms.
3330B Option 005:

5.00Vrms t 0.025Vrms.

d. Remove the 50 ohm load (75 ohm load, Option
001). The ac voltmeter indication should be as follows:

3330A Std and Option 001:
2Vrms !0.2Vrms.

3330A Option 005:
l0Vrmst l.0Vrms.

33308 Std and Option 001:
2.lVrmst0.0105Vrms.

33308 Option 005:
l0Vrms t 0.05Vrms.

5-17. Frequency Response (3330A and 33308 with 10 dB
Attenuator in Straight-Through Position).

5-18. This performance check compares the frequency re-

sponse of the 3330A/B with its specifications in Table 1-1.
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Figure 5-4. Spurious. 

i. Program the 3330A/B FREQ to 10.01 MHz and 
repeat Stepgfor 10kHz. 

j. Tune the wave analyzer to 10.060 kHz, 10.120 kHz, 
10.180 kHz, and 10.240 kHz. Meter indications for the 
60 Hz sidebands should be as follows: 

3330A - > 70 dB below the reference set in Step g. 
3330B - > 70 dB below the reference set in Step g 

or - 110 dBm, whichever is greater. 

5-15. Amplitude Accuracy (Absolute). 

5-16. This performance check insures the 3330A/B meets 
the Amplitude specifications listed in Table 1-1. The 
specifications are: 

3330A Standard and Option 001: 
1 V rms ± 10% into 50 ohms (75 ohms Option 001) 
2 V rms ± 10% open circuit 

3330A Option 005: 
5 V rms ± 10% into 50 ohms 
10Vrms:t 10% open circuit 

3330B Standard and Option 001: 
1.05 V rms ± 0.5% into 50 ohms (75 ohms Option 

001) 
2.1 V rms ± 0.5% open circuit 

3330B Option 005: 
5.0 V rms ± 0.5% into 50 ohms 
10.G V rms ± 0.5% open circuit 

a. Connect an ac voltmeter to the 3330A/B output 
through a 50 ohm load (75 ohm load, Option 001). 

5-4 

b. Program the 3330A/B as follows: 
FREQ ......................... 10 kHz 
LEVEL (3330A Std and all options) .. full cw 
AMPL (3330B Std) .......... + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 26.99 dBm 

LEVELING (3330B) ....... F AST (> 1 kHz) 

c. The ac voltmeter indication should be as follows: 
3330A Std and Option 001: 

1 V rms ± 0.1 V rms. 
3330A Option 005: 

5 V rms ± 0.5 V rms. 
3330B Std and Option 001: 

1.05 V rms ± 0.0053 V rms. 
3330B Option 005: 

5.00 V rms ± 0.025 V rms. 

d. Remove the 50 ohm load (75 ohm load, Option 
001). The ac voltmeter indication should be as follows: 

3330A Std and Option 001: 
2 V rms ± 0.2 V rms. 

3330A Option 005: 
10 V rms ± 1.0 V rms. 

3330B Std and Option 001 : 
2.1 V rms ± 0.0105 V rms. 

3330B Option 005: 
10 V rms ± 0.05 V rms. 

5-17. Frequency Response (3330A and 3330B with 10 dB 
Attenuator in Straight-Through Position). 

5-18. This performance check compares the frequency re­
sponse of the 3330A/B with its specifications in Table 1-1. 
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Figure 5-5. Frequency Response.

The 3330B output attetruator is in the straight-through
position for this checl<. The specifications are as follows:

33304: (10 kHz Reference)t 0.5 dB
3330B: (10 kHz Reference) 10.05 dB

a. Connect the equipment as shown in Figure 5-5. Be

sure to use the correct therntal converter.

b. Progrant the 3330A/B as follows:

FRE,Q 10 kHz
LEVELING(33308) . ... FAST()lkHz)

Do not exceed the rated input of the thermocouple.

c. Adjust the 3330A/B arnplitude for a 7.000 mV
t 10 pV indication on the dc voltmeter. Do not tnake

any further changes in anrplitude during the rentainder of
this test.

d. Set the 3330A/B to the frequencies listed below. The

dc voltmeter indication should not vary lltore than
t 700 pV for the 3330A or 1 70 pV fbr the 3330B.

100 kHz
I MHz
2.5 MHz
5 MHz
7.5 MHz
10 MHz
13 MHz

e. Because the 33308 Attenuator Accuracy and Fre-
quency Response tests are referenced to I V rather than
7 mV, the voltage differences recorded for the 33308 in
Step d must be multiplied by a factor of 71.5. These
adjusted errors are used in calculating the Attenuator Fre-
quency Response errors. This factor is deterrrtined by

1 V = 2 = 71.5. Division bv 2 is required because the
.007 v
therrnal converter is a power (square law) device. The divide
by 2 is accurate if tlte thernral converter is used over a very
small portion of its power range. Reoord these adjusted
error voltages (see the Perfortrtance Test Card). Be sure to

record thenr as positive or negative with respect to the
reference.

5-19. 33308 Attenuator Accuracy (10 kHz).

5-2O. This performance test insures the 3330B meets the
attenuator accuracy specification listed in Table l-1" The
specification is I 0.02 dB/10 dB step, 10 kHz, referenced
to the straight-through position of the output attenuator.
This specification is accumulative as attenuation is added to
the output. The tolerance for each added step is equal to
the tolerance of the previous step plus 0.02 dB. The output
of the 33308 is appiied to a wave anilyzer through a

calibrated attenuator. The wave analyzer detects the 3330B
output signal and applies the detected signal to a dc
voltmeter. The dc voltmeter indications are recorded for
later use in determining the 3330B output attenuator
frequency response.

a. Connect the equiprnent as shown in Figure 5-6.

NOTIl'

This perfrtrlltance test uses a 355D 10 dB attenuotor with a
known accuracy on the 0dB and l0 dB settings. The error in
the attenuotor must be c'onsidered in determining the error
of the 33308.

b" Program the 33308 as follows:

FREQ 10 kHz
AMPL (Std) . + 13 ,44 dBm

(Option00l) .... +l1.68dBm
(Option0O5) .... +25.00dBm

AMPL STEP . . 10.00 dBm
LEVELING... .FAST(>l kHz)
TIME/STEP... 3000msec

c. Set the 355D
wave analyzer for
voltmeter.

to l0 dB and adjust the 355C and the
a 1.000 Vdc indication on the dc

d. Press the AMPL J key. Set the 35-5D to 0 dB and
record the difference between the dc voltmeter indication
and the reference set in Step c.
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Figure 5-5. Frequency Response. 

The 3330B output attenuator is in the straight-through 
position for this check. The specifications are as follows: 

3330A: (10 kHz Reference)± 0.5 dB 
3330B: (10 kHz Reference) ± 0.05 dB 

a. Connect the equipment as shown in Figure 5-5. Be 
sure to use the correct thermal converter. 

b. Program the 3330A/B as follows: 

FREQ ...................... 10 kHz 
LEVELING (3330B) ...... FAST (> 1 kHz) 

Do not exceed the rated input of the thermocouple. 

c. Adjust the 3330A/B amplitude for a 7.000 m V 
± 10 flV indication on the dc voltmeter. Do not make 
any further changes in amplitude during the remainder of 
this test. 

d. Set the 3330A/B to the frequencies listed below. The 
dc voltmeter indication should not vary more than 
± 700 flV for the 3330A or ± 70 flV for the 3330B. 

100 kHz 
1 MHz 
2.5 MHz 
5 MHz 
7.5 MHz 
10 MHz 
13 MHz 

e. Because the 3330B Attenuator Accuracy and Fre­
quency Response tests are referenced to 1 V rather than 
7 m V, the voltage differences recorded for the 3330B in 
Step d must be multiplied by a factor of 71.5. These 
adjusted errors are used in calculating the Attenuator Fre­
quency Response errors. This factor is determined by 

.-.lL 7 2 ~ 71.5. Division by 2 is required because the 
.007 V 
thermal converter is a power (square law) device. The divide 
by 2 is accurate if the thermal converter is used over a very 
small portion of its power range. Record these adjusted 
error voltages (see the Performance Test Card). Be sure to 

record them as positive or negative with respect to the 
reference. 

5-19. 33308 Attenuator Accuracy (10 kHz). 

5- 20. This performance test insures the 3330B meets the 
attenuator accuracy specification listed in Table 1-1. The 
specification is ± 0.02 dB/ 1 0 dB step, 10kHz, referenced 
to the straight-through position of the output attenuator. 
This specification is accumulative as attenuation is added to 
the output. The tolerance for each added step is equal to 
the tolerance of the previous step plus 0.02 dB. The output 
of the 3330B is applied to a wave analyzer through a 
calibrated attenuator. The wave analyzer detects the 3330B 
output signal and applies the detected signal to a dc 
vol tmeter. The dc voltmeter indications are recorded for 
later use in determining the 3330B output attenuator 
frequency response. 

a. Connect the equipment as shown in Figure 5-6. 

NOTe' 

This performance test uses a 355D 1 U dB attenuator with a 
known accuracy on the OdB and 10 dB settings. The error in 
the attenuator must be considered in determining the error 
of the 3330B. 

b. Program the 3330B as follows: 

FREQ ............... , ......... 10 kHz 
AMPL (Std) ................ + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 25.00 dBm 

AMPL STEP ................. 10.00 dBm 
LEVELING .............. FAST (> 1 kHz) 
TIME/STEP .................. 3000 msec 

c. Set the 3550 to 10 dB and adjust the 355C and the 
wave analyzer for a 1.000 V dc indication on the dc 
voltmeter. 

d. Press the AMPL t key. Set the 3550 to 0 dB and 
record the difference between the dc voltmeter indication 
and the reference set in Step c. 
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Figure 5-6. 33308

e. Set the 355D to 10 dB and down range the wave
analyzer l0 dB. Adjust the 355C and the wave analyzer for
a 1.000 Vdc indication on the dc voltrneter.

f. Press the AMPL J key and set the 355D to 0 dB.
Algebraically add the difference between the dc voltmeter
indication and the reference set in Step e to the difference
recorded in Step d.

g. Repeat Steps e and f for the rernaining attenuator
settings listed in Table 5-4. In Step f, algebraically add to
the previously recorded difference instead of the difference
recorded in Step c.

h. Tcllerances for each position of the output attenuator
are shown in Table 5-2.

5-21. 33308 0utput Attenuator Frequency Response.

5-22. This test cornpares the perfonnance of the 3330B to
its Frequency Response specification listed in Table 1-1

(repeated in Table 5-3) at all positions of its l0 dB/step
output attenuator. All specifications are referenced to

Table 5-2. Attenuator Accuracy Tolerances.

Attenuator (dBm) Tolerance (mV)

(accumulative)Standard Option 001 Option 005

T 3.44
6.56

16.56
26.56
36.56
46.56
56.56
oo.50
76.56

f 1 .68
8.32

18.32
28.32
38.32
48.32
58.32
68.32
18.32

f 6.99
3.01

13.01
23.O1
33.01
43.01
53.01
63.01
13.O1

t2
t4
t6
r8
r 10
t12
x14
t 16
t 18

Attenuator Accuracy.

10 kHz. The last three digits of anrplitudc (i.e., 3.44 digits
in + 13.44 dBrn) are controlled by electronic attenuation
in the 33308. Frequency response is not affected by this
attenuation; therefore, this test evaluates only the most
significant digit (10 dB attenuator). Tlie attenuator fre-
quency response is determined by nie asuring the attenuator
accuracy at various frequertcies, comparing these errors to
the accuracy at 10 kHz (Paragraph 5-19), and adding the
results to the 33308 frequency response with the 10 dB/
step attenuator in the straight-through position (Paragraph
5-17). The specifications are broken into three groups with
the LEVELING switch in the SLOW (> 10 Hz) or FAST
() 1 kHz) position and one specification with the LEVEL-
ING in the OFF nosition.

a. Connect the equipment as shown in Figure 5-6.

NOTE

This performotlce test uses o 355D 10 dB ottenuatctr with a

known accurocy on the 0 dB and 10 dB settings. The error
in the attenuator should be used in determining the error of
the 3330R.

b. Program to 33308 as foilows:
FREQ "...100kH2
AMPL (Std) . + 13.44 dBm

(Option00l) .... +ll.68dBm
(Option005) .... +25.00dBm

LEVELING,.. .FAST()lkHz)
AMPL STEP . . 10.00 dBm
TIME/STEP... 3000msec

c. Set the 355D to 10 dB and adjust the 355C and wave
anaTyzer for a 1.000 Vdc indication on the dc voltmeter.
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Figure 5-6. 33308 Attenuator Accuracy. 

e. Set the 355D to 10 dB and down range the wave 
analyzer 10 dB. Adjust the 355C and the wave analyzer for 
a 1.000 Vdc indication on the dc voltmeter. 

f. Press the AMPL t key and set the 355D to 0 dB. 
Algebraically add the difference bet ween the dc voltmeter 
indication and the reference set in Step e to the difference 
recorded in Step d. 

g. Repeat Steps e and f for the remaining attenuator 
settings listed in Table 5-4. In Step f, algebraically add to 
the previously recorded difference instead of the difference 
recorded in Step d. 

h. Tolerances for each position of the output attenuator 
are shown in Table 5-2. 

5-21. 33308 Output Attenuator Frequency Response. 

5-22. This test compares the performance of the 3330B to 
its Frequency Response specification listed in Table 1-1 
(repeated in Table 5-3) at all positions of its 10 dB/step 
output attenuator. All specifications are referenced to 

Table 5-2. Attenuator Accuracy Tolerances. 

Attenuator (dBm) Tolerance (mV) 

Standard Option 001 Option 005 (accumulative) 

+ 3.44 + 1.68 + 6.99 ± 2 
6.56 8.32 3.01 ± 4 

16.56 18.32 13.01 ± 6 
- 26.56 - 28.32 23.01 ± 8 

36.56 38.32 33.01 ± 10 
- 46.56 - 48.32 - 43.01 ± 12 
- 56.56 - 58.32 53.01 ± 14 

66.56 68.32 63.01 ± 16 
76.56 78.32 - 73.01 ± 18 

5-6 

10 kHz. The last three digits of amplitude (i.e., 3.44 digits 
in + 13.44 dBm) are controlled by electronic attenuation 
in the 3330B. Frequency response is not affected by this 
attenuation; therefore, this test evaluates only the most 
significant digit (10 dB attenuator). The attenuator fre­
quency response is determined by measuring the attenuator 
accuracy at various frequencies, comparing these errors to 
the accuracy at 10 kHz (Paragraph 5-19), and adding the 
results to the 3330B frequency response with the 10 dB/ 
step attenuator in the straight-through position (Paragraph 
5-17). The specifications are broken into three groups with 
the LEVELING switch in the SLOW (> 10Hz) or FAST 
(> 1 kHz) position and one specification with the LEVEL­
ING in the OFF position. 

a. Connect the equipment as shown in Figure 5-6. 

NOTE 

This performance test uses a 355D ] 0 dB attenuator with a 
known accuracy on the 0 dB and ]0 dB settings. The error 
in the attenuator should be used in determining the error of 
the 3330B. 

b. Program to 3330B as follows: 
FREQ ........................ 100 kHz 
AMPL (Std) ................ + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 25.00 dBm 

LEVELING" " " ... " " ...... FAST (> 1 kHz) 
AMPL STEP .. " .............. 10.00 dBm 
TIME/STEP .................. 3000 msec 

c. Set the 355D to 10 dB and adjust the 355C and wave 
analyzer for a 1.000 V dc indication on the de voltmeter. 
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d. Press the AMPL I key. Set tl-re 355D to 0 dB and

record tlie difference between the dc voltnteter indication
ancl the reference set in Stcp c. Be sure to indicate whether
the errclr is positive or negative with respect to the refer-
ence. This records the accuracy error for the first 10 dB
step of the attenuator (see Table 5-4).

e. Repeat Steps c and d for the rerttainder tlf the atten-
uator steps as indicated in Table 5-4. At each setting
nrarked (Refl, adjust the 355D and wave analy'zer for a

dc voltmeter indicatiort of 1.000 V.

Section V

f. Repeat Steps c, d and e fctr the frequencies listed irt

Paragraph 5-18, Step d.

g. The attenuator frequcncy respottsc is deterntined by
using the fornrula A = B + C - D, where

A - The relatior-rsltip of the error, trteasured at a specific
frequency and otr a certaiu attenuator step to the
10 kHz reference .

B - The nieasured error, recorded in Stcp d.
C - The adjusted frequency response error nre asured at

Table 5-3. 33308 Frequency Response Specifications.

*For frequencies above 10 Hz and Leveling in OFF position, add 0.5 dB to Leveling SLOW
(> 10 Hz) or Leveling FAST (> 1 kHz) specif ication.

33308 Attenuator Settino (dBml Specification (dB)

Standard Option 001 Option OO5 * Leveling OFF
Leveling SLOW ()10 Hz) or
Leveling FAST (> 1 kHz)

+ 13.44 to

- 16.55

+ 11.68 to

- 18.31

+ 26.99 to

- 3.00
t 0.5 r 0.05

16.55 to

36.55

18.31 to

38.31

3.00 to

23.0O
t 0.5 t 0.10

- 36.55 to

. 66.55

- 38.31 to

- 68.31

23.00 to

53.00
r 0.5 x O.21

66.55 to

86.55

- 68.3'l to

- 88.31

- 53.00 to

- 73.00
t 0.5 r 0.40

Table 5-4. Output Attenuator.

33308 ldBm) 355D (dB) Wave Analyzer (dBm)

Standard Option 001 Option 0O5
Standard and
Option 0Ol Option 005

+ 13.44 (Ref) + 11.68 (Ref) + 26.99 (Ref ) 10 0 +10
+ 3.44 + 1.68 + 6.99 0 Record dc Voltmeter Indication

+ 3.44 (Ref ) + 1 .68 (Ref ) + 6.99 (Ref ) 10 10 0

6.56 8.32 3.01 0 Record Accumu lative E rror

6.56 (Ref) 8.32 (Ref) 3.01 (Ref ) 10 -20 10

16.56 18.32 13.01 0 Record Accumulative E rror

16.56 (Ref ) 18.32 (Ref ) 13.01 (Ref) 10 -30 20

26.56 28.32 23.O1 0 Record Accumulative Error

26.56 (Ref ) 28.32 (Ref) 23.01 (Ref) 10 -40 -30
36.56 38.32 33.01 0 Record Accumulative trror

36.56 (Ref ) 38.32 (Ref) 33.01 (Ref ) 10 -50 -40
46.55 48.32 43.01 0 Record Accu mu lative E rror

46.56 (Ref) 48.32 (Ref ) 43.01 (Ref ) 10 -60 -50
56.56 58.32 53.01 0 Record Accumulative Error

56.56 (Ref) 58.32 (Ref ) 53.01 (Ref ) 10 -70 -60
- 66.56 68.32 63.01 0 Record Accumulative Error

66.56 (Ref ) 68.32 (Ref ) 63.01 (Ref ) 10 -80 -10
76.56 18.32 73.01 0 Record Accumu lative Error

Model 3330A/B Section V 

Table 5-3. 3330B Frequency Response Specifications. 

3330B Attenuator Setting (dBm) Specification (dB) 
Leveling SLOW (>10 Hz) or 

Standard Option 001 Option 005 * Leveling OFF Leveling FAST (> 1 kHz) 

+13.44 to + 11.68 to + 26.99 to 
± 0.5 ± 0.05 

-16.55 - 18.31 3.00 

- 16.55 to - 18.31 to 3.00 to 
± 0.5 ± 0.10 

- 36.55 - 38.31 - 23.00 

- 36.55 to - 38.31 to - 23.00 to 
± 0.5 ± 0.21 

- 66.55 - 68.31 - 53.00 

- 66.55 to - 68.31 to - 53.00 to 
± 0.5 ± 0.40 

- 86.55 - 88.31 -73.00 

*For frequencies above 10 Hz and Leveling in OFF position, add 0.5 dB to Leveling SLOW 
(> 10 Hz) or Leveling FAST (> 1 kHz) specification. 

d. Press the AMPL f key. Set the 355D to 0 dB and 
record the difference between the dc voltmeter indication 
and the reference set in Step c. Be sure to indicate whether 
the error is positive or negative with respect to the refer­
ence. This records the accuracy error for the first 10 dB 
step of the attenuator (see Table 5-4). 

e. Repeat Steps c and d for the remainder of the atten­
uator steps as indicated in Table 5-4. At each setting 
marked (Ref), adjust the 3550 and wave analyzer for a 
dc voltmeter indication of 1.000 V. 

f. Repeat Steps c, d and e for the frequencies listed in 
Paragraph 5-18, Step d. 

g. The attenuator frequency response is determined by 
using the formula A = B + C - D, where 

A = The relationship of the error, measured at a specific 
frequency and on a certain attenuator step to the 
10 kHz reference. 

B = The measured error, recorded in Step d. 
C = The adjusted frequency response error measured at 

Table 5-4. Output Attenuator. 

3330B (dBm) 355D (dB) Wave Analyzer (dBm) 

Standard and I Opt;oo 005 Standard Option 001 Option 005 Option 001 

+ 13.44 (Ref) + 11.68 (Ref) + 26.99 (Ref) 10 0 I +10 
+ 3.44 + 1.68 + 6.99 0 Record dc Voltmeter Indication 

+ 3.44 (Ref) + 1.68 (Ref) + 6.99 (Ref) 10 - 10 I 0 
6.56 8.32 3.01 0 Record Accumu lative Error 

6.56 (Ref) 8.32 (Ref) 3.01 (Ref) 10 - 20 I - 10 
- 16.56 18.32 13.01 0 Record Accumulative Error 

- 16.56 (Ref) - 18.32 (Ref) - 13.01 (Ref) 10 - 30 I - 20 
- 26.56 - 28.32 23.01 0 Record Accumulative Error 

26.56 (Ref) 28.32 (Ref) 23.01 (Ref) 10 - 40 I - 30 
- 36.56 - 38.32 - 33.01 0 Record Accumulative Error 

- 36.56 (Ref) - 38.32 (Ref) 33.01 (Ref) 10 - 50 I - 40 
46.55 48.32 43.01 0 Record Accumulative Error 

46.56 (Ref) - 48.32 (Ref) - 43.01 (Ref) 10 - 60 1 - 50 
56.56 58.32 53.01 0 Record Accumulative Error 

56.56 (Ref) - 58.32 (Ref) 53.01 (Ref) 10 - 70 I - 60 
66.56 - 68.32 63.01 0 Record Accumulative Error 

66.56 (Ref) - 68.32 (Ref) - 63.01 (Ref) 10 - 80 I - 70 
- 76.56 78.32 73.01 0 Record Accumulative Error 

5-7 
Scans by ArtekMedia © 2008



Section V

the same frequency as B, on the next higher step of
the attenuator. For the first step down on the atten-
uator, C is the adjusted error recorded in Paragrapli
5-17 at the salne frequency. For each succeeding
step down, the calculated error A of tlie previous step
is used for C. This is true because the attenuator error
is cumulative, that is, the error on any step includes
the accurnulated errors of all higher steps.

D - The error at l0 kHz r-neasured on the same attenuator
step as B.

Example:

33308 Attenuator Setting (dBm) Tolerance (mv)

Standard Option 001 Option 005
Levef ing SLOW (> 10 Hzl or
Leveling FAST (> 1 kHz)

+ 13.44 t

- 16.55

+ 11.68 to

- 18.31

+ 26.99 to

- 3.OO

t 5mV

16.55 to

36.55

- 18.31 to

- 38.31

- 3.00 to

- 23.00
t12mV

36.55 to

66.55

- 38.31 to

- 68.31

- 23.00 to

- 53.00
t23mV

- 66.55 to

- 86.55

- 68.31 to

- 88.31

53.00 to

73.00
t45mV

5-23. Sweep 0utput.

5-24. This performance check insures the 3330A/B meets
the Sweep Output specifications listed in Table 1-1. The
specifications are:

Accuracy : ! 02% of full-scale
Linearity: + 0.l% of full-scale

The accuracy specification is an absolute value for each step
of the sweep output. The linearity specification determines
the reiationship between the steps. This performance check
measures and records the absolute aca)racy of each step,
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Table 5-5. Sweep Output Accuracy.

Sweep Step Specif ication

0
1

2
3
4
5
t]

7

8
9
10

0 Vdc t 20 mVdc
1 Vdc t 20 mVdc
2 Vdc t 2O mVdc
3 Vdc t 2O mVdc
4 Vdc t 2O mVdc
5 Vdc r 2O mVdc
6 Vdc t 20 mVdc
7 Vdc t 2O mVdc
8 Vdc t 20 mVdc
9 Vdc r 20 mVdc

10 Vdc t 20 mVdc

c. Press START SINGLE. Record the dc voltmeter
indications for each sweep step (0 through l0).

d. The dc voltmeter indications should be within the
tolerances shown in Table 5-5.

e. Calculate the linearity as follows:

Using the forrnula y- m x + b, where

y = desired voltage at any sweep step between 0 and 10.

m = slope of straight line between the recorded dc volt-
meter indications on the 0 sweep step and the 10 sweep
steP.

x = sweep step y is being calculated for.

b = recorded dc voltmeter indication on the 0 sweep step.

(l ) Determine rn by using the recorded dc voltmeter
indications on the 0 sweep step and the 10 sweep step as
follows:

recorded voltage at 10 sweep step - recorded voltage at 0 sweep step

10

(2) Substitute the voltage calculated in Step e (1) for
m in the formula arrd the recorded dc voltmeter indication
on the 0 sweep step for b in the formula.

B = + 2 mV (the recorded error at l0 MHz in Step d)
C = - I mV (the adjusted error at lO MHz on the straight- then uses the recorded measurements to determine the

through step of the attenuator, recorded in Paragraph linearity.
5-17, Step e)

D = - I mV (the error at l0 kHz measured on the first a. Connect a dc voltmeter to the 3330A/B SWEEP
step down of the attenuator, recorded in Paragraph OUTPUT.
5-19, Step d)

A= 2 mV + (- l mV)-C l mV)=2 mV. This indicates b. Program &e 3330A/B as follows;
that the output at l0 MHz is 2 mV positive with FREQ . . .. ... 5 MHz
respect to the output at 10 kHz on the same attenu- FREQ STEP .. .... . . .. . I MHz
ator step. [n calculating the error on the next step SWEEPmode (3330B) ... .. .. .. . ,..FREQ
down on the attenuator, C would be + 2 mV. SWEEP TIME/STEP . . 3000 msec

h. carcurate the error (A) rbr each step or the attenu- 3$3ii i]lli'; . : . : . : : . : : . . : : : . : : : . J3
ator at each of the frequencies measured above. The fre- LEVEL (3330A Std and all options) " . full cw
quency response tolerances, using this procedure, are as AMPL (33308 Std and all optionsF 10.00 dBm
follows: LEVELING (3330B) . . " . . . . . . . ^ . . . . . OFF

Section V 

the same frequency as B, on the next higher step of 
the attenuator. For the first step down on the atten­
uator, C is the adjusted error recorded in Paragraph 
5-17 at the same frequency. For each succeeding 
step down, the calculated error A of the previous step 
is used for C. This is true because the attenuator error 
is cumulative; that is, the error on any step includes 
the accumulated errors of all higher steps. 

D = The error at 10 kHz measured on the same attenuator 
step as B. 

Example: 

B = + 2 mV (the recorded error at 10 MHz in Step d) 
C = - 1 mV (the adjusted error at 10 MHz on the straight­

through step of the attenuator, recorded in Paragraph 
5-l7,Stepe) 

D = - 1 mV (the error at 10 kHz measured on the first 
step down of the attenuator, recorded in Paragraph 
5-19, Step d) 

A = 2 mV + (- 1 mY) - (- 1 mY) = 2 mY. This indicates 
that the output at 10 MHz is 2 mV positive with 
respect to the output at 10kHz on the same attenu­
ator step. In calculating the error on the next step 
down on the attenuator, C would be + 2 mY. 

h. Calculate the error (A) for each step of the attenu­
ator at each of the frequencies measured above. The fre­
quency response tolerances, using this procedure, are as 
follows: 

3330B Attenuator Setting (dBm) Tolerance (mv) 

Standard Option 001 Option 005 
Leveling SLOW (> 10 Hz) or 
Leveling FAST (> 1 kHz) 

+13.44 to + 11.68 to + 26.99 to 
± 5 mV 

-16.55 - 18.31 3.00 

-16.55 to - 18.31 to 3.00 to 
± 12 mV 

- 36.55 - 38.31 - 23.00 

- 36.55 to - 38.31 to - 23.00 to 
± 23mV 

- 66.55 - 68.31 - 53.00 

- 66.55 to - 68.31 to - 53.00 to 
± 45 mV 

-86.55 - 88.31 -73.00 

5·23. Sweep Output. 

5-24. This performance check insures the 3330A/B meets 
the Sweep Output specifications listed in Table 1-1. The 
specifications are: 

Accuracy: ± 0.2% of full-scale 
Linearity: ± 0.1 % of full-scale 

The accuracy specification is an absolute value for each step 
of the sweep output. The linearity specification determines 
the relationship between the steps. This performance check 
measures and records the absolute accuracy of each step, 
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Table 5-5. Sweep Output Accuracy. 

Sweep Step Specification 

0 o Vdc ± 20 mVdc 
1 1 Vdc ± 20 mVdc 
2 2 Vdc ± 20 mVdc 
3 3 Vdc ± 20 mVdc 
4 4 Vdc ± 20 mVdc 
5 5 Vdc ± 20 mVdc 
6 6 Vdc ± 20 mVdc 
7 7 Vdc ± 20 mVdc 
8 8 Vdc ± 20 mVdc 
9 9 Vdc ± 20 mVdc 
10 10 Vdc ± 20 mVdc 

then uses the recorded measurements to determine the 
linearity. 

a. Connect a dc voltmeter to the 3330A/B SWEEP 
OUTPUT. 

b. Program the 3330A/B as follows: 
FREQ ......................... 5 MHz 
FREQ STEP .................... 1 MHz 
SWEEP mode (3330B) ............. FREQ 
SWEEP TIME/STEP ........... 3000 msec 
SWEEP STEPS ....................... 10 
SWEEP direction .................... UP 
LEVEL (3330A Std and all options) .. full cw 
AMPL (3330B Std and all options)+ 10.00 dBm 
LEVELING (3330B) ................ OFF 

c. Press START SINGLE. Record the dc voltmeter 
indications for each sweep step (0 through 10). 

d. The dc voltmeter indications should be within the 
tolerances shown in Table 5-5. 

e. Calculate the linearity as follows: 

Using the formula y= m x + b, where 

y = desired voltage at any sweep step between 0 and 10. 

m = slope of straight line between the recorded dc volt­
meter indications on the 0 sweep step and the 10 sweep 
step. 

x = sweep step y is being calculated for. 

b = recorded dc voltmeter indication on the 0 sweep step. 

(1) Determine m by using the recorded dc voltmeter 
indications on the 0 sweep step and the 10 sweep step as 
follows: 

recorded voltage at 10 sweep step - recorded voltage at 0 sweep step 

10 

(2) Substitute the voltage calculated in Step e (1) for 
m in the formula and the recorded dc voltmeter indication 
on the 0 sweep step for b in the formula. 
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(3) Calculate y for each sweep step
substituting that sweep step number for
each time.

Section V

(4) The dc voltmeter indication recorded (Step c) for
each sweep step should equal the y calculated in Step e (3)
for the corresponding sweep step + 10 mV (y - 10 mVdc (
voltage recorded ( y + l0 mVdc).

between 0 and l0
x in the formula

75r)

50rl

CONNECTOR
-t p-PART No.

r2 50- oo52

CONN ECTOR
-hp-etnt ruo.
il 048-27603

RI
43.20l/8W

-hp-Rant ruo.
o757-0392

R2
86.6n l/8W

-hp-ennr ruo.
0698-4398

CONNECTOR THREADED SLEEVE
-l,p-PART No.
l2 50- OO83

-hp-eant No.
il048-27604

RI
43..2

75n 50f}

Figure 5-7. 75 Ohm to 50 Ohm Adapter.
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(3) Calculate y for each sweep step between 0 and 10 
substituting that sweep step number for x in the formula 
each time. 

750 

500 

RI 
43.2 

Section V 

(4) The dc voltmeter indication recorded (Step c) for 
each sweep step should equal the y calculated in Step e (3) 
for the corresponding sweep step ± 10m V (y - 10m V dc < 
voltage recorded < y + 10m V dc ). 

CONNECTOR 
-hP-PART NO. 
11048-27603 

R2 
86.601/8W 

-hp-PART NO. 
0698-4398 

c;;;:-

75n~50n 
R2 

86.6 

Figure 5-7. 75 Ohm to 50 Ohm Adapter. 
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Figure 5-8. Top and Bottom View. 
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ADJUSTMENT PROCEDURES

5-25. TNTR0D UCTl0N.

5-26. The following is a complete adjustment proccdure
lbr the 3330Ai B. This procedure should be performed only
if the 3330A/B has failed the performance checks. If proper
performance cannot be achieved after the adjustmcnt
procedures have been performed, refer to the trouble-
shooting procedures in Section VIl.

$27. Power Supply.

5-28. This adjustment procedure sets the + 30 Vdc supply
and the - 20 Vdc supply and checks the voltages of the
-30Vdc, + 29Vdc, + 20Vdc, + 15 Vdc, - l5 Vdc, analog
+ 5 Vdc, and digital + 5 Vdc supPlies'

a. Connect a dc voltmeter between A'35TP2 and
ground.

b. Adjust A35R21 (+30V ADJ) for +29.9Vdc to
+ 30.1 Vdc.

c. Connect the dc voltmeter between .A35TP4 and
ground.

d. Adjust A35R42 (-20V ADJ) for -19.99Vdc to
- 20.01 Vdc.

e. Conncct the dc voltmeter to the following test points
and insure the voltages are within the limits shown:

A35TP1 . .+ 28.5 Vdc to + 29.5 Vdc
A35TP3 . . .- 29.1Vdc to - 30.6 Vdc
A35TP5 .....+ 20Vdc to+22Ydc
A36TPI . .+ 14.1Vdc to + 15.3 Vdc
A36TP2 . . .- 14.7 Vdc to - 15.3 Vdc
A36TP3 ....+5Vdc to+5.25Vdc
A36TP4 ....+ 5 Vdcto+5.25Vdc

$29. Reference 0 scillator.

5-30. This adjustrnent procedurc sets the 20MHz refetcuce

oscillator frequency and the 5 MHz- refercnce oscillator.

a. Connect a counter to thc I MHz OUT on the

3330A/B rear panel.

b. Set the REF' OSC switch (rear panel) to EXT.

Use a non-cotlducting tutol to adiust AI7C4.
A metal tool ntay short the + 15 V suppl-v and
destrol: the fuse, A17FI.

c. Adjust AllC4 (20MHz ADJ) for a frequency indica-
tion on the counter of 999,999 Hz to 1 ,000,001 Hz.

d. Set the REF OSC switch to INT.

e. Adjust the 5 MHz oscillator coarsc frcqucncy adjust-
rnent (top of oscillator can) for a frequency indication on

the counter of 1,000,000 Hz.

5-31. Sweep.

5-32. This adjustment proccdure sets the sweep output
voltage. Specifications are ! 0.27o of full-scalc (10 Vdc).

a. Connect a dc voltmcter to tire 3330A/B fiont panel

SWEEP OUTPUT.

b. Progarn the 3330A/B as follows:

FREQ ' "oFIz
FREQ STEP ....OLII
SWEEPmode. ..FREQ

c. Set the SWEEP direction switch to the UP position.
Press FIRST POINT key.

d. Adjust A19R21 (ZERO) for - 20 mVdc to
+ 20 mVdc indication on the dc volttneter.

e. Set the SWEEP direotion switch to the DOWN
position. Press FIRST POINT key.

f. Adjust A19R23 (GAIN) for + 10.02 Vdc to
+ 9.98 Vdc indication on tl're dc voltnteter.

S. Verify adiusttnents and repcat il necessary.

5-33. : N Loop

5-34. This adjustrnent procedure sets the frequency of the

- N loop VTOs by I.nonitoring the arnount of crror signals

applied to the VTOs.

a. Connect the 3330A/B SWEEP OUTPUT to the

HORIZONTAL EXT INPUT of an osciiloscope. Connect
the vertical input of the oscilloscope to A10TP7(ERR).

b. hogram the 3330A/B as foliows:

FREQ. .....s,050,505.0H2
FREQSTEP ...101,010.1 tlz
SWEEP mode (33308) . . .FI{EQ
SwEEPdirection ........ UP
SWEEPSTEPS .,.IOO
SWEEPTIME/STEP ....l msec
Press START CONT

c. Ground the input terminal of tl're oscilloscope and
adjust the vertical position control to position the display
at center. Set the oscilloscope vertical gain to 0.5 V/cm and
the input terminal to dc. Set the HORIZONTAL DISPLAY
to EXT CAL.

5-t I
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ADJUSTMENT PROCEDURES 

5-25_ INTROOUCTION_ 

5-26. The following is a complete adjustment procedure 
for the 3330A/B. This procedure should be performed only 
if the 3330A/B has failed the performance checks. If proper 
performance cannot be achieved after the adjustment 
procedures have been performed, refer to the trouble­
shooting procedures in Section VII. 

5-27. Power Supply. 

5-28. This adjustment procedure sets the + 30 V dc supply 
and the - 20 V dc supply and checks the voltages of the 
-30Vdc, + 29Vdc, +20Vdc, + 15Vdc, -15Vdc, analog 
+ 5 Vdc, and digital + 5 Vdc supplies. 

a. Connect a dc voltmeter between A35TP2 and 
ground. 

b. Adjust A35R21 (+ 30 V ADJ) for + 29.9 Vdc to 
+ 30.1 Vdc. 

c. Connect the dc voltmeter between A35TP4 and 
ground. 

d. Adjust A35R42 (- 20 V ADJ) for - 19.99 Vdc to 
- 20.01 Vdc. 

e. Connect the dc vol tmeter to the following test poin ts 
and insure the vol tages are wi thin the limi ts shown: 

A35TPI .................... + 28.5 Vdc to + 29.5 Vdc 
A35TP3 ..................... - 29.4 Vdc to - 30.6 Vdc 
A35TP5 ....................... + 20 Vdc to + 22 Vdc 
A36TPI .................... + 14.7 Vdc to + 15.3 Vdc 
A36TP2 ..................... - 14.7 Vdc to- 15.3 Vdc 
A36TP3 ...................... + 5 Vdc to + 5.25 Vdc 
A36TP4 ...................... + 5 Vdc to + 5.25 Vdc 

5-29. Reference 0 scillator. 

5-30. This adjustment procedure sets the 20 MHz reference 
oscillator frequency and the 5 MHz reference oscillator. 

a. Connect a counter to the 1 MHz OUT on the 
3330A/B rear panel. 

b. Set the REF OSC switch (rear panel) to EXT. 

Use a nan-conducting tool to adjust A 17C4. 
A metal taol may short the + 15 V supply and 
destroy the fuse, A17F1. 

c. Adjust A17C4 (20 MHz ADJ) for a frequency indica­
tion on the counter of 999,999 Hz to 1,000,001 Hz. 

d. Set the REF OSC switch to INT. 

e. Adjust the 5 MHz oscillator coarse frequency adjust­
ment (top of oscillator can) for a frequency indication on 
the counter of 1,000,000 Hz. 

5-31. Sweep. 

5-32. This adjustment procedure sets the sweep output 
voltage. Specifications are ± 0.2% of full-scale (10 Vdc). 

a. Connect a dc vol tmeter to the 3330A/B front panel 
SWEEP OUTPUT. 

b. Program the 3330A/B as follows: 

FREQ ........................... 0 Hz 
FREQ STEP ...................... 0 Hz 
SWEEP mode ..................... FREQ 

c. Set the SWEEP direction switch to the UP position. 
Press FIRST POINT key. 

d. Adjust A19R21 (ZERO) for -20mVdc to 
+ 20 mVdc indication on the dc voltmeter. 

e. Set the SWEEP direction switch to the DOWN 
position. Press FIRST POINT key. 

f. Adjust AI9R23 (GAIN) for + 10.02 Vdc to 
+ 9.98 V dc indication on the dc voltmeter. 

g. Verify adjustments and repea t if necessary. 

5-33. 7 N Loop 

5-34. This adjustment procedure sets the frequency of the 
7 N loop VTOs by monitoring the amount of error signals 
applied to the VTOs. 

a. Connect the 3330A/B SWEEP OUTPUT to the 
HORIZONT AL EXT INPUT of an oscilloscope. Connect 
the vertical input of the oscilloscope to AIOTP7(ERR). 

b. Program the 3330A/B as follows: 

FREQ .................. 5,050,505.0 Hz 
FREQ STEP ............... 101,010.1 Hz 
SWEEP mode (3330B) .............. FREQ 
SWEEP direction .................... UP 
SWEEP STEPS ...................... 100 
SWEEP TIME/STEP ................ 1 msec 
Press START CONT 

c. Ground the input terminal of the oscilloscope and 
adjust the vertical position control to position the display 
at center. Set the oscilloscope vertical gain to 0.5 V /cm and 
the input terminal to dc. Set the HORIZONTAL DISPLAY 
to EXT CAL. 
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e. Repeat Step d for the
adju strnents.

Test Point

A12TP1 O

A1 4TP1 O

g. I{epeat Step d for
adjusturents:

following test points and

Adiustmen t

At2R8
A1 4R8

the foliowing test point and

Adjustment

A16R1 1

A1 6L1

Section V

d. Adlust Al0Rl7 lbr 0 Vdc t 1.5 Vdc over entire
display.

NOTL:

Thc tlot pattent indicates the loctp is locking up at each

lrequetrcy stcp. I.f arty of'the dots are replaced by a solid
t,ertical trace, the ktop is not lot:kirtg on that frequency
step. A slight t:ertical tracc witlt a tlot itt the center ntay be

noticeable. Irt lhis case, the loqt is still lockirtg up. Refer to
/ltc trrntblesfutoting procedurcs in Section VII iJ the loop is

not lot'kirtg up.

Model 3330A/B

2.5 centimenters below the center line. Set the vertical gain
for I V/cm and the input terminal to dc. Set the HORI-
ZONTAL DISPLAY to EXT CAL.

e. Adjust A20R15 (GAIN) and A20lJ so the center
portion of the oscilloscope display is + 2.5 Vdc t 1 Vdc.
(Step f and g interact with this adjustrnent.)

NOTE

The dot pattern indicates the loop is locking up at each

frequency step. If any of the dots are replaced by a solid
vertical trace, the loop is not locking on that frequency
step. A slight vertical trace with a dot in the center may be

noticeable. In this cose, the loop is still ktckingup. Refer tct

the troubleshooting procedures in Section VII if the loop is
not ktcking up.

f. Adjust A20R6 (LO BREAK) and A20R8 (LO
SLOPE) so the left hand portion of the oscilloscope display
is+2.5Vdc11Vdc.

c. Adjust A20R2 (HI BREAK) and A20R4 (HI SLOPE)
so the right hand portion of the oscilloscope display is
+ 2.5 Vdc t 1 Vdc.

h. Remove the extender board and place A20 (SI3
VTO) in instrument.

i. Repeat Steps b through g until the entire oscilloscope
display is + 2.5 Vdc t 1 Vdc (in Step e delete the
adjustment of A2013).

j. Repeat Steps a through i for the A22 (SL2VTO)
assembly.

k. Program the 3330A/B as follows:
FREQ . .....6.5 MHz
FREQ STEP . 130 kHz
SWEEPmode(33308).. .. ...FREQ
SWEEPdirection ...." -.. UP
SWEEPSTEPS ....IOO
SWEEPTIMEiSTEP ....1msec
Press START CONT

1. Repeat Steps a through i for the A25 (SLl VTO)
assemblv.

5-37. Amplitude Reference (33308).

5-38. This adjustment procedure sets the reference dc level
from the Arnplitude Reference assembly.

a. Connect a dc voltmeter to A26TP25.

b. Program the 33308 AMPLfor + 13.44 dBm (+ 11.68
Option 001, + 26.99 Option 005). Adjust A26R17 (10 V
ADJ) for 10.000 Vdc + 0.002 Vdc indication on the dc
voltmeter. Use an amplitude step of 9.99 dB and Amplitude
t and Arnplitude l. for shifting between amplitudes in Steps
b and c.

l. Prograrn the 3330A/B as follows:

l--l{EQ. .....6.5MH2
FRHQ STEP .130 kHz
SWEEPmode(3330B)..... ...FREQ
SwBEPdirection ........ UP
SWEEPSTEPS ....100
SWEFIPTIME/STtsP ....1msec
Press START CONT

Test Point

A16TP11

5-35. SL Loop.

5--16. This adjustment procedure sets the frequency of the
SL loop VTOs by monitoring the error signals appiied to
the vTos.

a. Place A20 (SiJ VTO) on an extender board.

b., connecr the 3330AiB SWEEP OUTPUT to the
HORIZONTAL EXT INPUT of an oscilloscope. Connect
the vcrtical input of the oscilkrscope to A20TP3 (ERR).

c. Progranr the 3330A/B as follows:

FREQ. .....5,050,505.0H2
FREQ STEP ...101,010.1 Hz
SWEIlPnrode. ..FREQ
SwEEPdirection ........ UP
SWEEPSTEPS ..,.100
SWEEPTIME/STEP ....1msec
hess START CONT

d. Ground the input tenninal of the oscilloscope and
adjust the vertical position control to position the display

< l).)- l a

Section V 

d. Adjust AIORl7 for OVdc ± 1.5Vdc over entire 
display. 

NOTE 

The dot pattern indicates the loop is locking up at each 
frequcllcl' step. If any 0/ the dots are replaced by a solid 
pertical tracc. the loop is not locking on that frequency 
step. A slight Fcrtical trace with a dot in the center may be 
noticeable. III this case. thc loop is still locking up. Refer to 
thc trouhles/woting procedures in Section VII if the loop is 
not locking up. 

e. Repeat Step d for the following test points and 
adjustments. 

Test Point 

A12TP10 
A14TP10 

Adjustment 

A12R8 
A14R8 

I' Program the 3330AjB as follows: 

FREQ ........................ 6.5 MHz 
FREQ STEP ................... 130 kHz 
SWEEP mode (3330B) .............. FREQ 
SWEEP direction .................... UP 
SWEEP STEPS ..................... .100 
SWEEP TIME/STEP ................ 1 msec 
Press START CONT 

g. Repeat Step d for the following test point and 
adjustments: 

Test Point 

A16TPll 

Adjustment 

A16Rll 
A16Ll 

5-35. Sl loop. 

5-36. This adjustment procedure sets the frequency of the 
SL loop VTOs by monitoring the error signals applied to 
the VTOs. 

a. Place A20 (S13 VTO) on an extender board. 

b., Connect the 3330A/B SWEEP OUTPUT to the 
HORIZONTAL EXT INPUT of an oscilloscope. Connect 
the vertical input of the oscilloscope to A20TP3 (ERR). 

c. Program the 3330A/B as follows: 

FREQ .................. 5,050,505.0 Hz 
FREQ STEP ............... 101,010.1 Hz 
SWEEP mode ..................... FREQ 
SWEEP direction .................... UP 
SWEEP STEPS ...................... 100 
SWEEP TIME/STEP ................ 1 msec 
Press START CONT 

d. Ground the input terminal of the oscilloscope and 
adjust the vertical position control to position the display 
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2.5 centirnenters below the center line. Set the vertical gain 
for 1 V /cm and the input terminal to dc. Set the HORI­
ZONT AL DISPLAY to EXT CAL. 

e. Adjust A20R15 (GAIN) and A2013 so the center 
portion of the oscilloscope display is + 2.5 Vdc ± 1 Vdc. 
(Step I' and g interact with this adjustment.) 

NOTE 

The dot pattern indicates the loop is locking up at each 
frequency step. If any of the dots are replaced by a solid 
pertical trace, the loop is not locking on that frequency 
step. A slight pertical trace with a dot in the center may be 
noticeable. In this case, the loop is still locking up. Refer to 
the troubleshooting procedures in Section VII if the loop is 
not locking up. 

f. Adjust A20R6 (LO BREAK) and A20R8 (LO 
SLOPE) so the left hand portion of the oscilloscope display 
is + 2.5 Vdc ± 1 Vdc. 

g. Adjust A20R2 (HI BREAK) and A20R4 (HI SLOPE) 
so the right hand portion of the oscilloscope display is 
+ 2.5 Vdc ± 1 Vdc. 

h. Remove the extender board and place A20 (S13 
VTO) in instrument. 

i. Repeat Steps b through g until the entire oscilloscope 
display is + 2.5 Vdc ± 1 Vdc (in Step e delete the 
adjustment of A2013). 

j. Repeat Steps a through for the A22 (SL2VTO) 
assembly. 

k. Program the 3330A/B as follows: 
FREQ ........................ 6.5 MHz 
FREQ STEP ................... 130 kHz 
SWEEP mode (3330B) .............. FREQ 
SWEEP direction .................... UP 
SWEEP STEPS ...................... 100 
SWEEP TIME/STEP ................ 1 msec 
Press START CONT 

1. Repeat Steps a through for the A25 (SLl VTO) 
assembly. 

5-37. Amplitude Reference (3330B). 

5-38. This adjustment procedure sets the reference dc level 
from the Amplitude Reference assembly. 

a. Connect a dc voltmeter to A26 TP25. 

b. Program the 3330B AMPL for + 13.44 dBm (+ 11.68 
Option 001, + 26.99 Option 005). Adjust A26R17 (lOV 
ADJ) for 10.000 Vdc ± 0.002 Vdc indication on the dc 
voltmeter. Use an amplitude step of 9.99 dB and Amplitude 
t and Amplitude t for shifting between amplitudes in Steps 
band c. 
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c. Program the 33308 AMPL for +3.45 dBm (+ 1.69
Option 001, + 17.00 Option 005)" Adjust /^26P'22
(3.1659 V ADJ) for 3.1659 Vdc t 0.0006 Vdc indication
on the dc voltmeter.

5-39. 0utput Mixer Balance.

5-40. This adjustment procedure sets the carrier balance

and ac balance for minimum from the Output Mixer.

a. Connect an ac voltmeter to A,3OTPl .

b. Prograrn the 3330AiB FREQ to 100 Hz. Adjust
,{30R7 (AC BAL) for a null indication on the ac voltmeter
f <100 mVac).

c. Place A.30 on an extender board. Remove the output
cable (violet) liom A32Pl and connect it to A30Pl.
Connect a spectrum analyzer to the 3330A/B output. Raise

A3l and ,A32 out of the socket.

d. Program the 3330A/B FREQ to 0.5 MHz. Adjust
A30R18 (CARRIER BAL) lor a minirnum amplitude
display of the 20.5 MHz signal on the spectrum analyzer.

e. Replace the output cable to A32P1. Remove A30
from the extender board and replace into the A30 socket.

5-41. Amplitude.

5-42. This adjustment procedure sets the dc balance of the
Amplitude Detector assernbly (33308) and the output
amplitude flatness and level (3330A/B).

a. Connect art oscilloscopc (without dividcr probe)

through a peak detector and a 50 ohrt.r load (75 ohnl load,
Option 00 1), to the -3330A/B output. Conncct the oscillo-
scope HORIZONTAL EXT INPUT to the 3330A/B SWEEP

OUTPUT. Set the HORIZONTAL DISPLAY on the oscillo-
scope to EXT CAL. Set the oscilloscope vertical input ttl
ac coupled, .01 VOLTS/DIV (.05 VOLTS/DIV Option
00s).

b. Prograrn the 3330A/B as follows:

FREQ. .....6,5MH2
FREQ STEP . 130 kHz
SWEEPmode(33308)....^ ...FREQ
SWEEPdirection ........ UP
SWEEPSTEPS ".-.IOO
SWEEPTIME/STEP ..1msec
LEVEL (3330A Std and all options) . . fuil cw
AMPL(33308Std) .. .. +13.44dBm

(Option00l) . .. +l1.68dBm
(Option005) . .. +26.99dBm

LEVELTNG(33308) ....OFF
Press START CONT

c. Adjust A30C18, A30Cl9, and A30R5l for (3
divisions p-p on the osciiloscope display"

Section V

lvoTIi

The frequency response oJ' the test equiprnent is lirttited ttt
100 kHz on the lower end. This resttlts in transiettt ttn llte
left end (<2 t:m) ol' the rtscillttst'rtpc displal'. Tlrcse

transients sfuruld be ignoretl.

3330A:
d. Place the A29 Amplitude Modulator on an exteuder

board. Connect a dc voltmeter to A29TP4.

e. Set the 33304 LEVEL full cw and adjust A29R-17

for 10.0 Vdc t 0.05 Vdc indication on the dc voltnreter.

f. Disconnect the dc voltrncte r fronr A2c)TPzl and

connect an oscilloscope (ac coupled) to A29TP1'

C. Adjust A29R25 for 5.6 V p-p 1 0.28 V p-p on the
oscilloscope display.

h. Disconnect the oscilioscope and peak detector from
A29TPI. Connect an ac voltmeter through a 50 ohm load
(75 ohm load, Option 001) to the 3330A output.

i. Program the 33304 as follows:

FREQ . 10 kHz
LEVEL full cw

j. Adjust A30R35 for an ac voltmeter indication of
1"00 Vac + 0.02 Vac (Std and Option 001; 5.00 Vac
1 0.10 Vac, Option 005).

k. Connect a dc voltrneter to the -l-l-l0A output. Adjust
A30R40 for 0 Vdc 10.002 Vdc (Std and Option 001;
+ .04 Vdc 10.010 Vdc Option 005) indication on the dc

voltmeter.

33308:

d. Remove the A29 Amplitude Modulator assembly and

disconnect the 0-13 MFIz cable (clear) frorn the A32
Output Amplifier assembly. Short A28 TP2 to ground with
a jurnper cable.

e. Connect a 5 ohm resistor (two l0 ohin resistors in
parallel) between A28TPl and ground with jumper cables.

Connect the Channel A input of an oscilloscope across tlie
5 ohm resistor.

I'. Set the oscilloscope vertical inptrt to dc coupled. .1

VOLTS/DlV. Adjust the oscilloscope display lor a con-

venient refcrence (no divider probe).

g. Adiust .A28R12 (BALANCE) until there is a noticc-
able (approximately 1.5 crl) dc level shil't in either direc-
tion on the oscilloscopc display, thcn readjust Al8Rl2 in

tlie opposite direction Lllttil the dc level on the oscilloscope
display is on thc threshold of shifting back.
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c. Program the 3330B AMPL for + 3.45 dBm (+ 1.69 
Option 001, +17.00 Option 005). Adjust A26R22 
(3.1659 V ADJ) for 3.1659 Vdc ± 0.0006 Vdc indication 
on the dc voltmeter. 

5-39. Output Mixer Balance. 

5-40. This adjustment procedure sets the carrier balance 
and ac balance for minimum from the Output Mixer. 

a. Connect an ac voltmeter to A30TPl. 

b. Program the 3330A/B FREQ to 100 Hz. Adjust 
A30R7 (AC BAL) for a null indication on the ac voltmeter 
«lOOmVac). 

c. Place A30 on an extender board. Remove the output 
cable (violet) from A32PI and connect it to A30P1. 
Connect a spectrum analyzer to the 3330A/B output. Raise 
A3l and A32 out of the socket. 

d. Program the 3330A/B FREQ to 0.5 MHz. Adjust 
A30R18 (CARRIER BAL) for a minimum amplitude 
display of the 20.5 MHz signal on the spectrum analyzer. 

e. Replace the output cable to A32Pl. Remove A30 
from the extender board and replace into the A30 socket. 

5-41. Amplitude. 

5-42. This adjustment procedure sets the dc balance of the 
Amplitude Detector assembly (3330B) and the output 
amplitude flatness and level (3330A/B). 

a. Connect an oscilloscope (without divider probe) 
through a peak detector and a 50 ohm load (75 ohm load, 
Option 001). to the 3330A/B output. Connect the oscillo­
scope HORIZONTAL EXT INPUT to the 3330A/B SWEEP 
OUTPUT. Set the HORIZONTAL DISPLAY on the oscillo­
scope to EXT CAL. Set the oscilloscope vertical input to 
ac coupled, .01 VOLTS/DIY (.05 VOLTS/DIY Option 
005). 

b. Program the 3330A/B as follows: 

FREQ ........................ 6.5 MHz 
FREQ STEP ................... 130 kHz 
SWEEP mode (3330B) .............. FREQ 
SWEEP direction .................... UP 
SWEEP STEPS ...................... 100 
SWEEP TIME/STEP .............. 1 msec 
LEVEL (3330A Std and all options) .. full cw 
AMPL (3330B Std) .......... + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 26.99 dBm 

LEVELING (3330B) ................ OFF 
Press START CONT 

c. Adjust A30C18, A30C19, and A30R51 for <3 
divisions POp on the oscilloscope display. 

S~cti()n V 

NOT!:' 

The frequency response of the test equipment is limited to 
lOO kHz on the lower end. This results in transient (In Ilze 
left end «2 em) of the oscilloscopc display. These 
transients should be ignored. 

3330A: 
d. Place the A29 Amplitude Modulator on an extender 

board. Connect a dc voltmeter to A29TP4. 

e. Set the 3330A LEVEL full cw and adjust A2YR37 
for 10.0 Vdc ± 0.05 Vdc indication on the dc voltmeter. 

f. Disconnect the dc voltmeter from A29TP4 and 
connect an oscilloscope (ac coupled) to A29TPl. 

g. Adjust A29R25 for 5.6 V Pop ± 0.28 V pop on the 
oscilloscope display. 

h. Disconnect the oscilloscope and peak detector from 
A29TPI. Connect an ac voltmeter through a 50 ohm load 
(75 ohm load, Option OOl) to the 3330A output. 

1. Program the 3330A as follows: 

FREQ ......................... 10 kHz 
LEVEL ........................ full cw 

j. Adjust A30R35 for an ac voltmeter indication of 
1.00 Vac ± 0.02 Vac (Std and Option 001; 5.00 Vac 
± 0.10 Vac, Option 005). 

k. Connect a dc voltmeter to the 3330A output. Adjust 
A30R40 for 0 Vdc ± 0.002 Vdc (Std and Option 001; 

+ .04 Vdc ± 0.010 Vdc Option 005) indication on the dc 
voltmeter. 

3330B: 

d. Remove the A29 Amplitude Modulator assembly and 
disconnect the 0-13 MHz cable (clear) from the A32 
Output Amplifier assembly. Short A28 TP2 to ground with 
a jumper cable. 

e. Connect a 5 ohm resistor (two 10 ohm resistors in 
parallel) between A28TP1 and ground with jumper cables 
Connect the Channel A input of an oscilloscope across the 
5 ohm resistor. 

f. Set the oscilloscope vertical input to de coupled .. 1 
VOLTS/DIV. Adjust the oscilloscope display for a con­
venient reference (no divider probe). 

g. Adjust A28R12 (BALANCE) until there is a notice­
able (approximately 1.5 Clll) dc level shift in either direc­
tion on the oscilloscope display, then readjust A28R 12 in 
the opposite direction until the dc level on the oscilloscope 
display is 011 the threshold of shifting back. 
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h. Remove the 5 ohm resistor and all jumper cables.
Replace A29 and reconnect the clear cable to 432. Connect
a dc voltmeter to the 3330B output.

i. Program the 33308 FREQ to 10 kHz and AMPL to
+ 13.41dBm (+ I1.68 Option 001, + 26.99 Option 005).
Adjust A30R40 (OFFSET ADJ) for a 0 Vdc 1 0.002 Vdc
(Std and Option 005; 0 Vdc 1 0.010 Vdc, Option 005)
indication on tl-re dc voltmeter.

j. Connect an ac voltmeter through a 50 ohm load (75
ohm load, Option 001) to the 33308 output.

k. Program the 33308 as follows:
FREQ . 10 kHz
AMPL(SId) .... +13.44dBm

(Option 001) , .. + I1.68 dBm
(OptionO05) " .. +26.99dBm

LEVELING . "FAST () I kHz)
AMPL STEP 9.99 dBm

l. Adjust A28R30 (GAIN) for 1.05071 Vac
1 0.001 Vac (Std and Option 001; 5.0000 Vac
1 0"005 Vac Option 005) indication on the ao voltmeter. If
A28R30 does not have enough range, remove A28Al
(thermopile), rotate it 180", and replace it back on the ,{28
assembly, Repeat adjustment of A28R30"

n.r. Program the 33308 AMPL for + 3.45 dBm (+ 1.69
Option 00i, + 17.00 Optiorr 005). You can obtain this
arnplitude by pressing AMPL.l.. Adjust A28R33 (OFFSET)

Model 3330A/B

for 0.33264Ytrc 1 0.002 Vac (Std and Option 001:
1.5830 Vac t 0.0016 Vac, Option 005) indication on the
ac voltmeter.

n. Repeat Stcps I and m until correct output is obtained
at both levels.

o. Program the 33308 AMPL for + 13 -44 dBm (+ I 1 .68
Option 001, + 26.99 Option 005) and LEVELING to OFF.
You can obtain this amplitudc by pressing AMPL 1. Adjust
A30R35 for 1.05 Vac t 0.02 Vac (Std and Option 001;
5.00 Vac I 0.1 Vac, Option 005).

p. Connect a dc voltmeter to A29TP2.

q. Program thc 33308 as follows:

FREQ . l0 kHz
AMPL(Std) .... +13.44dBm

(Option00l) . .. +ll.68dBm
(Option005) . .. +26.99dBm

AMPL STEP 9.99 dBm
TIME/STEP 3000 msec
LEVELING .....OFF'

r. Set A29TP2 for 2 V wirh A29R33. Notc dc voltmcter
indication. Press AMPL J. The dc voltmeter indication
should not vary more than 0.2 Vdc. If the dc voltmeter
varies more than 0.2 Vdc, adjust A29R33 sliglitly and press
AMPL J.

s. Repeat Step r until dc voltmeter varies ( 0.2 Vdc.

5-t4
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h. Remove the 5 ohm resistor and all jumper cables. 
Replace A29 and reconnect the clear cable to A32. Connect 
a dc voltmeter to the 3330B output. 

i. Program the 3330B FREQ to 10 kHz and AMPL to 
+ 13.44 dBm (+ 11.68 Option 001, + 26.99 Option 005). 
Adjust A30R40 (OFFSET ADJ) for a 0 Vdc ± 0.002 Vdc 
(Std and Option 005; 0 Vdc ± 0.010 Vdc, Option 005) 
indication on the dc vol tmeter. 

j. Connect an ac voltmeter through a 50 ohm load (75 
ohm load, Option 001) to the 3330B output. 

k. Program the 3330B as follows: 
FREQ ......................... 10 kHz 
AMPL (Std) ................ + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 26.99 dBm 

LEVELING .............. FAST (> 1 kHz) 
AMPL STEP ................. 9.99 dBm 

I. Adjust A28R30 (GAIN) for 1.05071 Vac 
± 0.001 Vac (Std and Option 001; 5.0000 Vac 
± 0.005 Vac Option 005) indication on the ac voltmeter. If 
A28R30 does not have enough range, remove A28AI 
(thermopile), rotate it 1800

, and replace it back on the A28 
assembly. Repeat adjustment of A28R30. 

m. Program the 3330B AMPL for + 3.45 dBm (+ 1.69 
Option 00 I, + 17.00 Option 005). You can obtain this 
amplitude by pressing AMPL t. Adjust A28R33 (OFFSET) 
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for 0.33264 Vac ± 0.002 Vac (Std and Option 001: 
1.5830 Vac ± 0.0016 Vac, Option 005) indication on the 
ac voltmeter. 

n. Repeat Steps I and m until correct output is obtained 
at both levels. 

o. Program the 3330B AMPL for + 13.44 dBm (+ 11.68 
Option 001, + 26.99 Option 005) and LEVELING to OFF. 
You can obtain this amplitude by pressing AMPL t. Adjust 
A30R35 for 1.05 Vac ± 0.02 Vac (Std and Option 001; 
5.00 Vac ± 0.1 Vac, Option 005). 

p. Connect a dc voltmeter to A29TP2. 

q. Program the 3330B as follows: 

FREQ ......................... 10 kHz 
AMPL (Std) ................ + 13.44 dBm 

(Option 001) ......... + 11.68 dBm 
(Option 005) ......... + 26.99 dBm 

AMPL STEP .................. 9.99 dBm 
TIME/STEP .................. 3000 msec 
LEVELING ....................... OFF 

r. Set A29TP2 for 2 V with A29R33. Note dc voltmeter 
indication. Press AMPL t. The dc voltmeter indication 
should not vary more than 0.2 Vdc. If the dc voltmeter 
varies more than 0.2 Vdc, adjust A29R33 slightly and press 
AMPL t. 

s. Repeat Step r until dc voltmeter varies < 0.2 Vdc. 
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PER FORMANCE CHECK TEST CARD
Test Performed BvHewlett-Packard Model

Automatic Synthesizer
3330A/B

Serial No.

Harmonic Distortion:
1 kHz

90 kHz

110 kHz

6@ kHz

2MHz

13 MHz

Signal to Phase Noise:

Spurious:
3330A
33308

Amplitude AccuracY:
3330A

50 ohm load
Open circuit

33308
50 ohm load
Open circuit

Frequency Response (+ l3dBm):
3330A
33308

2nd
3rd
4th
2nd
3rd
4th
2nd
3rd
4th
2nd
3rd
4th
2nd
3rd
4th
2nd
3rd
4th

Da te

> - 60 dB
> - 60 dB
>'60 dB
> - 60 dB
> - 60 dB
> - 60 dB
>-50d8
>-50dB
> 50dB
>-50dB
> ,50 dB
> 50dB
>-40d8
> - 40 dB
> - 40 dB
> - 40 dB
>-40d8
> 40dB

> - 50 dB

0.9 Vrms
1 .8 Vrms

1.0447 Vrms
2.0895 Vrms

6.3 mVdc
6.93 mVdc

>-70d8
)-TOdBor
- 110 dB

1.1 Vrms
2.2 Vrms

1.0553 Vrms
2.1 i O5 Vrms

7.7 mVdc
7.07 mVdc

33308 Adiusted Errors (Para. 5-18(e)): C in the formula A = B + C - D

100 kHz rUgz lz_.1 lvtHz 
]

s yH. L t,!'utl. l 10 ryx' I 13 MHz

Attenuator Accuracv (33308) (Para. 5-20(d)): D in the formula A = B + C - D

Standard Option 001 Option 005

3.44 dBm
6.56 dBm

16.56 dBm
26.56 dBm
36.56 dBm
46.56 dBm
56.56 dBm
66.56 dBm
76.56 dBm

+ 1.68 dBm
- 8.32 dBm
- 18.32 dBm
- 28.32 dBm
- 38.32 dBm
- 48.32 dBm
- 58.32 dBm
- 68.32 dBm
- 78.32 dBm

+ 15.20 dBm
+ 5.00 dBm
- 5.00 dBm
- 15.00 dBm
- 25.00 dBm
- 35.00 dBm
- 45.00 dBm
- 55.00 dBm
- 65.00 dBm

0.998 Vdc
0.996 Vdc
0.994 Vdc
0.992 Vdc
0.990 Vdc
0.988 Vdc
0.986 Vdc
0.984 Vdc
0.982 Vdc

1.002 Vdc
1.004 Vdc
1.006 Vdc

1 .010 Vdc
1 .012 Vdc
1 .01 4 Vdc
1 .016 Vdc
1 .018 Vdc

PERFORMANCE CHECK TEST CARD 
Hewlett-Packard Model 3330A!B 
Automatic Synthesizer 

Test Performed By ___________ . 

Serial No. ----------_ ... __ .----

Harmonic Distortion: 
1 kHz 

90 kHz 

110 kHz 

600 kHz 

2 MHz 

13 MHz 

Signal to Phase Noise: 

Spurious: 
3330A 
3330B 

Amplitude Accuracy: 
3330A 

50 ohm load 
Open circu it 

3330B 
50 ohm load 
Open circuit 

Frequency Response (+ 13 dBm): 
3330A 
3330B 

2nd 
3rd 
4th 
2nd 
3rd 
4th 
2nd 
3rd 
4th 
2nd 
3rd 
4th 
2nd 
3rd 
4th 
2nd 
3rd 
4th 

0.9 Vrms 
1.8 Vrms 

1.0447 Vrms 
2.0895 Vrms 

6.3 mVdc 
6.93 mVdc 

3330B Adjusted Errors (Para. 5-18(e)): C in the formula A ~ B + C - D 

Date ---

------- > - 60 dB 

-- --- > - 60 dB 

------- > - 60 dB 

------- > - 60 dB 
-- --- > - 60 dB 
--_._-- > ·60 dB 
------ > - 50 dB 
_._---- > ·50 dB 

----- > - 50 dB 
> - 50 dB 
> - 50 dB 

-------- > - 50 dB 
-- ------ > - 40 dB 
- --.-- > - 40 dB 
---._- > - 40 dB 
-- ----- .-- > - 40 dB 

> -40 dB 
> - 40 dB 

------ > - 50 dB 

------ > - 70 dB 
_._------- >-70dBor 

-110 dB 

------- 1.1 Vrms 
---- ----- 2.2 Vrms 

--_._-- 1.0553 Vrms 
2.1105 Vrms 

7.7 mVdc 
7.07 mVdc 

l=O",O",k",H=z =oi==1.=M=:H=:Z==ic1==-=2",.5",M=H",Z==-:-===5",M",H=Z '---=il:=~7-,-,.=5",M",H~_ z_~==;._.=l=O=M~H=Z . ~_ ~ 
I I I I 

Attenuator Accuracy (3330B) (Para. 5·20(d)): D in the formula A ~ B + C - D 

Standard Option 001 Option 005 

+ 3.44dBm + 1.68 dBm + 15.20 dBm 0.998 Vdc 1.002 Vdc 
6.56dBm 8.32 dBm + 5.00 dBm 0.996 Vdc 1.004 Vdc 

16.56dBm 18.32dBm 5.00 dBm 0.994 Vdc 1.006 Vdc 
26.56 dBm 28.32 dBm 15.00dBm 0.992 Vdc 1.008 Vdc 
36.56 dBm 38.32 dBm 25.00 dBm 0.990 Vdc 1.010 Vdc 
46.56 dBm 48.32 dBm 35.00 dBm 0.988 Vdc 1.012 Vdc 
56.56 dBm 58.32 dBm 45.00 dBm 0.986 Vdc 1.014 Vdc 
66.56 dBm 68.32 dBm 55.00 dBm 0.984 Vdc 1.016 Vdc 
76.56 dBm 78.32 dBm 65.00 dBm 0.982 Vdc 1.018 Vdc 
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Attenuator Freguency Response 33308 (Standard):

Recorded Readings lPara. 5-22(dll: B in the formula A = B + C - D

100 kHz 1 MHz 2.5MHz 5 MHz 7,5MHZ 10MHz 13 MHz

3.44 dBm
6.56 dBm

16.56 dBm
26.56 dBm
36.56 dBm
46.56 dBm
56.56 dBm
66.56 dBm
76.56 dBm

Calcufated Errors (Para. 522(hll: A in rhe formula A = B + C - D

I roo un. I t nr". I z.u nrH' I u *". 
I

7.5 MHz 
I

10 MHz 13 MHz I Tot"r"n""

+ 3.44 dBm
- 6.56 dBm
- 16.56 dBm
- 26.56 dBm
- 36.56 dBm
- 46.56 dBm
- 56.56 dBm
- 66.56 dBm
- /b.5b dtJm

Attenuator Frequency Response 33308 (Option 00ll:

Recorded Readings (P.ara. 5-22ldll: B in the formula A = B + C - D

5 MHz

t 5mV
r 5mV
!12mV
+12mV
t3OmV
t3OmV
r30mV
t55mV
t55mV

| ,.u *". I ro vrH' 13 MHz

+ 1.68 dBm
- 8.32 dBm
- 18.32 dBm
- 28.32 dBm
- 38.32 dBm
- 48.32 dBm
- 58.32 dBm
- 68.32 dBm
- 78.32 dBm

Cafcufated Errors {Para. 5-22[l.ll: A in the formula A = B + C - D

| 'oo 
n", 1 MHz 2.5MHz 5 MHz 7.5 MHz 

I

1o MHz 
I

13 MHz | ,o,",un""

+ 1.68 dBm
8.32 dBm

18.32 dBm
28.32 dBm
38.32 dBm
48.32 dBm
58.32 dBm
68.32 dBm
78.32 dBm

r 5mV
i 5mV
t12mV
r 12 mV
r30mV
j30mV
t30mV
t55mV
t55mV

Attenuator Frequency Response 3330B (Standard): 

Recorded Readings (Para. 5·22(d)): B in the formula A = B + C - 0 

I 100 kHz I 1 MHz 2.5 MHz 5 MHz 7.5 MHz 10MHz I 13 MHz 

+ 3.44dBm 
- 6.56dBm 

16.56dBm 
- 26.56dBm 
- 36.56 dBm 

46.56dBm 
- 56.56 dBm 

66.56dBm 
- 76.56 dBm 

Calculated Errors (Para. 5-22(h)): A in the formula A = B + C· 0 

II 100 kHz I 1 MHz I 2.5 MHz I 5MHz I 7.5 MHz I 10MHz I 13 MHz J Tolerance 

+ 3.44 dBm ---- ± 5 mV 
- 6.56dBm ± 5 mV 

16.56dBm ± 12 mV 
26.56 dBm ± 12 mV 
36.56 dBm ± 30 mV 
46.56dBm ---- ---- ± 30 mV 
56.56 dBm ---- ± 30 mV 
66.56dBm ± 55 mV 
76.56 dBIT' ± 55 mV 

Attenuator Frequency Response 3330B (Option 001): 

Recorded Readings (Para. 5-22(d)): B in the formula A = B + C - 0 

I 100 kHz I 1 MHz I 2.5 MHz I 5MHz I 7.5 MHz I 10MHz J 13 MHz 

+ 1.68dBm 
8.32 dBm 

- 18.32 dBm 
- 28.32 dBm 

38.32 dBm 
- 48.32 dBm 

58.32 dBm 

I 
- 68.32 dBm 

78.32 dBm ------- ---' 

Calculated Errors (Para. 5-22(h)): A in the formula A = B + C - 0 

III 100 kHz I 1 MHz I 2.5 MHz I 5MHz I 7.5 MHz I 10 MHz I 13 MHz I Tolerance 

+ 1.68 dBm ---- ± 5 mV 
- 8.32 dBm ± 5 mV 
- 18.32 dBm ± 12 mV 
- 28.32 dBm ± 12 mV 

38.32 dBm ± 30 mV 
48.32 dBm ± 30 mV 
58.32 dBm ± 30 mV 
68.32 dBm ± 55 mV 

- 78.32 dBm ± 55 mV 
I 
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Attenuator Frequency Response 333OB (Option 0O5):

Recorded Readings (Para. 5-22(d)): B intheformula A = B + C - D

+ 6.99 dBm

- 3.01 dBm
- 13.01 dBm
- 23.01 dBm
- 33.01 dBm
- 43.01 dBm
- 53.01 dBm
- 63.01 dBm
- 73.01 dBm

6.99 dBm
3.01 dBm

13.01 dBm

23.01 dBm

33.01 dBm
43.01 dBm

53.01 dBm

63.01 dBm

73.01 dBm

Sweep Output:
AccuracY

Sweep SteP
0
1

4
6

6
I

8
9

10

Specification

Sweep Step
o

1

2

J

4
6

o

1

8

9

10

1O0 kHz

[ r.y". | ,1*". I srvrHz -l z.srvrHz

1 MHz 2.5 MHz 7.5 MHz 10 MHz

Linearity

13 MHz Tolerance

t 5mV
t 5mV
!12mV
1 12 mV
r30mV
r30mV
130mV
t55mV
!55mV

"0.02 Vdc
0.98 Vdc
1.98 Vdc
2.98 Vdc
3.98 Vdc
4.98 Vdc
5.98 Vdc
6.98 Vdc
7.98 Vdc
8.98 Vdc
9.98 Vdc

0.02 Vdc
1.02 Vdc
2.O2 Ydc
3.02 Vdc
4.O2 Vdc
5.O2 Vdc
6.02 Vdc
7 .O2 Vdc
8.02 Vdc
9.02 Vdc

10.02 Vdc

m Calculated
y Calcu lated

Sweep Step
0

1

a

3

4

5

o

8

I
10

y - 10 mV
y - 10 mV
y - 10 mV
y-10mV
y-10mV
y - 10 mV
y-10mV
y - 10 mV
y-10mV
y - 10 mV
y - l0 mV

y+10mV
y+10mV
y+10mV
y + 10 mV
y+10mV
y+l0mV
y + 10 mV
y+10mV
y+10mV
y + 10 mV
y + 10 mV

Cafcufated Errors (Para. 5'22(hll: A in the formula A = B + C - D

Attenuator Frequency Response 3330B (Option 005): 

Recorded Readings (Para. 5·22(d)): B in the formula A = B + C . 0 

I~HZ~ lMHz 
====:.::::; 

+ 6.99 dBm 

3.01 dBm 
13.01 dBm 

23.01 dBm 
33.01 dBm 

43.01 dBm 
53.01 dBm 

63.01 dBm 

73.01 dBm 

2.5 MHz ~ 5 MHz 

I 

Calculated Errors (Para. 5-22(h)): A in the formula A = B + C· 0 

I 
100 kHz 1 MHz 

I 
2.5 MHz 

I 
5MHz 

I 
+ 6.99 dBm --- --- -~~- ---

3.01 dBm ~~~ --- --- ---
13.01 dBm --- --- --- ---

23.01 dBm --- --- ~~-- ---

33.01 dBm --- --- --- ---

43.01 dBm --- --- --- ---

53.01 dBm --- --- ---- ---

63.01 dBm -~- --- ~~- ---

73.01 dBm --- --- ~--

I 
---

Sweep Output: 
Accuracy 

Sweep Step 
0 - 0.02 Vdc 0.02 Vdc 

0.98 Vdc 1.02 Vdc 
2 1.98 Vdc 2.02 Vdc 
3 2.98 Vdc 3.02 Vdc 
4 3.98 Vdc 4.02 Vdc 
5 4.98 Vdc 5.02 Vdc 
6 5.98 Vdc 6.02 Vdc 
7 6.98 Vdc 7.02 Vdc 
8 7.98 Vdc 8.02 Vdc 
9 8.98 Vdc 9.02 Vdc 

10 9.98 Vdc 10.02 Vdc 

Specification 

Sweep Step 

0 y -10 mV y + 10 mV 

1 y -10 mV y + 10 mV 

2 y -10 mV y + 10 mV 

3 y ·10 mV y + 10 mV 

4 y ·10 mV y + 10 mV 

5 y -10 mV ------ ---~~-----~ y + 10 mV 

6 y -10 mV y + 10 mV 

7 y -10 mV y + 10 mV 

8 y -10 mV y + 10 mV 

9 y ·10 mV y + 10 mV 

10 y -10 mV y + 10 mV 

10 MHz 13 MHz 

I I 
I 

7.5 MHz 10 MHz 13 MHz I Tolerance 

--- ~~~ ~~~ 
± 5 mV 

--- ~~~ ~~- ± 5 mV 

--- ~~~ 

-~- ± 12 mV 

--- --- --- ± 12 mV 

--- --- --- ± 30 mV 

--- --- --- ± 30 mV 

--- --- --- ± 30 mV 

--- -~- --- ± 55 mV 

--- -~- --- ± 55 mV 

Linearity 

m Calculated 

y Calculated 

Sweep Step 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Model 3330A/B Section VI

SECTION VI

REPTACEABLE PARTS

6-1. INTRO D U CTIO N.

6-2. This section contains information for ordering replace-

ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the -hp- part number of
each part, with any applicable notes, and provides the
following:

a. Total quantity used in the instrument (TQ column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. See list of abbreviations
below.

c. Typical manufacturer of the part in a five-digit code.

See Appendix A for a list of manufacturers.

d. Manufacturer's part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. See Appendix B

for a list of office locations. Identify parts by their
Hewlett-Packard part numbers. Rebuilt boards can be

purchased at a reduced price on an exchange basis. For
more information contact your local Hewlett-Packard
Field Office.

6-6. NON.LISTED PARTS.

6-7 . To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

ABBREVIATIONS
Hz . . . " hertz (cycle(s) per second) NPO . negative positive zero sl ...

SPDT
SPST

impg .

incd . .

ins...

(zero temperature coeff icient)
ns ... nanosecond(s)=tO-9seconds
nsr... notseparatelYrePlaceable

f,) ....ohm(s)
obd . . .order by descriPtion
OD .outside diameter

p... ....peak
pA... .picoampere(s)
pc... printedcircuit
pF... ..picofarad(s) 1O-12farads
piv... .peak inversevoltage
plo ...Partof
pos position (s)

poly ... PolYstYrene
pot . potentiometer
p-p ....Peak-to-Peak
ppm parts per million
prec . . . precision (temperature coeff ient,

long term stability and/or tolerance)

R.... .resistor
Rh... rhodium
rms... .root-mean-square
rot... ..rotary

com
comp
con n

rJep.. ....deposited
DPDT double-pole double-throw
DPST ..double-polesingle-throw

. electrolytic
.....encapsulated

....farad(s)
. . . {ield ef f ect transistor

W

wiv
w/o
WW

. . with

F.......
FET
fxd

*:* 
::.:.:.#'i,'ff

H ...
Hg

. henry (ies)

. . mercury

nA... nanoampere(s) =tO-9amperes
NC normally closed
Ne... 'neon
NO . . normal ly open

. . . . .optimum value selected at factory,
average value shown (part may be omitted)

no standard type number assigned
selected or special type

@ Dupont de Nemours

DECIMAL MULTIPLIERS

te ra

giga

T

G

M or Meg

to12
to9
ro6
ro3
to2
10

to 1

n

da

d sTD-B-2734

....relay S..

Pref ix Symbo ls Multiplier

centl c 1O'2

milli m tO-3

micro p t O-6

nano n 'l O-9

pico , 'rO'"

femto t tO-15

atto a 10-18

Pref ix Symbols Multiplier

mA
MHz
vrQ
met f lm
mfr..
MS

mtg.....,
mV..
IJF..
IA . mtcr
pV.. ..... microvolt(s) =

my

inductor T...

6-l
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SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering replace­
men t parts. Table 6-1 lists parts in alphameric order of their 
reference designators and indicates the -hp- part number of 
each part, with any applicable notes, and provides the 
following: 

a. Total quantity used in the instrument (TQ column). 
The total quantity of a part is given the first time the part 
number appears. 

b. Description of the part. See list of abbreviations 
below. 

c. Typical manufacturer of the part in a five-digit code. 
See Appendix A for a list of manufacturers. 

d. Manufacturer's part number. 

6-3. Miscellaneous parts are listed at the end of Table 6-\. 

6-4. ORDERING INFORMATION. 

6-5. To obtain replacement parts, address order or inquiry 
to your local Hewlett-Packard Field Office. See Appendix B 
for a list of office locations. Identify parts by their 
Hewlett-Packard part numbers. Rebuilt boards can be 
purchased at a reduced price on an exchange basis. For 
more information contact your local Hewlett-Packard 
Field Office. 

6-6. NON-LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 
b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

ABBREVIATIONS 
Ag 
AI 
A 
Au 

C 

cec 
coef 

comp 

dep 
DPDT 
OPST 

elect 
enCdp 

FET 
I,d 

GaAs 
GH, 
gd 
Ge 
gnd 

H 
Hg 

A 

B 
BT 
C 
CR 
DL 
DS 

.silver 
aluminum 

. ampere(s} 
gold 

capacitor 
.ceramic 

coefficient 

composition 
connection 

deposited 
double-pote double·throw 

double-pole single-throw 

electrolytic 
encapsulated 

.farad(s) 

field effect transistor 
fixed 

gallium arsenide 
gigahertz - 10+ 9 hertz 

guard(ed} 

germanium 
ground(ed) 

henrY(les) 

mercury 

assembly 
motor 

hattery 

capdcltor 
diode 

delay line 

lamp 
mlSC electronic part 

fuse 

H, 

ID 
Impg 

incd 

kn. 
kHz. 

lin 
log 

mA 
MH, 
Mn 
met flm 
mf< 

mIg 
mV 

/1F 

/1S 
/1V 
my 

nA 
NC 
Ne 
NO 

Prefix 

tera 

9193 

mega 

kilo 

hecta 

deka 

deci 

FL 
HR 
IC 
J 
K 

M 
MP 

hertz (cycle(s) per second) NPQ 

.. inside diameter 
Impregnated 

.incandescent 
. insulation(ed) S2 

obd 
kilohm(5) = 10t3 ohms 00 
kilohertz = 10+3 hert7 

p. 
inductor pA 

.Iinear taper pc 
logarithmic taper pF. 

piv. 
milliampere(5) = 10-3 amperes plo 

megahertz'" 1 0+6 hertz pos 
megohm(s) 10+6 ohms poly 

. ,metal film pot 
manufacturer pop 

millisecond ppm 

negative positive zero 51 .• 
(zero temperature coefficient) SPOT 

. nanosecond is) = 10-9 seconds SPST 
. not separately replaceable 

Ta 
ohm(s) TC. 

.order by deSCription Ti02. 
.outside diameter tog 

tal. 
.. peak trim. 

.plcoampere(s) TSTR 
. . printed circuit 

plcofarad(s) 10-12 farads V. 
. peak inverse voltage 

part of var. 
position (s) vdcw. 

polystyrene 
potentiometer W 
.peak-to-peak wJ 

.parts per millton wiv 

slide 
single-pole double-throw 

single-pole single-throw 

.tantalum 
temperature coefficient 

. .titanium diOXide 
toggle 

. tolerance 
trimmer 

transistor 

.volt(s) 
alternating current working voltage 

.variable 
direct current working voltage 

watt(s) 
with 

working inverse voltage 
mounting prec 

millivolt(s) =- 10,3 volts 
precision (temperature coeffient, wlo 

long term stability and/or tolerance) 
without 

wirewound 
. mlcrofarad(s) 

microsecond(5) 
rnicrovolt(s) = 10-6 volts Rh 

MYlar® rms, 
wI 

nanoampere(s) ~ 10 9 dmperes 

Symbols 

T 

G 

M or Meg 

K or k 

da 

normally closed Se 
sect 

normally open Si 

DECIMAL MUL TlPlJER$ 

Multiplier I Prefix 

'I I 

centi 

109 milli 

106 

103 nano 

102 pIca 

10 femto 

10 1 i atto 

DESIGNATORS 

filter 0 
heater OCR 

Integrated Circuit R 

jd('k RT 
relay S 

Inductor T 
TB 

mechanical part TC 
plug TP 

Symbols 

. resistor 
. rhodium 

root-mean-square 
rotary 

selenium 
section(s) 

.Slilcon 

Multiplier 

transistor 
tranSlstor-diode 

resistor 
thermistor 

SWitch 
transformer 

terminal board 
thermocouple 

test point 

TS. 
U 

V 
W 
X 

optimum value selected at factory, 
average value shown (part may be omitted) 

no standard type number assigned 
selected or special type 

® Dupont de Nemours 

STD·B·2734 

terminal striP 
microclfcuit 

vacuum tube, neon bulb,photocell, etc 
cable 

XDS 
socket 

lampholder 
fuseholder 

crystal 
network 

XF 
y 

Z 

6-1 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A1B _\ 14

A1 C1

A1C2
A1C3
A1 01

41R1 - A1R6
A17 R7, R8
A17 R9
AlR1O
A1R11
A1R12

A1S1 - A1536

A1U 1

A1U2
A1U3, U4
A1 U5
A1U6

A 1W3

41MP1
A1MPz
A1MP3
41MP4

AZA (A ONLY)
A28 (g ONLY)
A2ICL
A2R 1

A2R2
A2 51
azsz (B 0NLY)

A253
A2S4
AzWL
A7W2
A3A (n 0NLY)

AIC I
A3L 2
A3CR 1

A3LK2
A3t tr i

A3CR4
AJCK5
A3CR6
A3C'r,7
A3CR8

A3Ck 9
A3Ckl\)
A3CR I I
A3CR1Z
A3CKI:

A3CRI4
A3CRI5
A3LK 16
A3Ck17
A3Cx I 8

ArCkl 9
A3Ct<20
43CR2 I
A3Ck2 2

A3CR2')

A3CR24
aar it r -1
AVru2 

|u3FDt 
IA3FD4 
I

A3FDu IA3Fuo 
IA3f-u7 
|A3FD6 
|

A3F De )

03330"66580

0150-0084
0160 0127
0160.3847
1854-0071

0683.2725
0757 -0442
0757 -0280
0698 3228
ot57 0401
0757 0411

3101 1745

1820 1418
1820-1217
1820 14tB
1820-1197
1820-1423

03330-61 601

03330 041 1 I
03330 04120
03330 04121
03330 04122

oi330-6b5b8
03330-66502
r820.=0077
l8l0-0041
osB3-2725
3lo1-1704
3101=L704

Jl0l-17u3
31 0l_ .- L7 0')

03330-6i.601
03330- 6656t

olB0-011b
o1 80-0 1 16
19 90 -O'325
I99r.)-O325
199J-O325

1990 -o325
I e90 -43?5
1990-4325
1990 -O32t
l99J -O325

1 9 90 "0325
1990-o325
1990-o325
1e90-o325
I9 90-O 32')

I990 --O325

1990- o32i
1990-O325
le90 -o325

Ie90-oi2i
le 90 -o325
lee0 -o325
1 e 90 -o32'

1990-,O325

1 990-0497
1 990-0499
1 990-0502
1 990-0504
1 990*0506
1 990-0508
1 990-05 1 0

1

JO

1

1

1

1
I

1

1

1

I
I
2

2

I

4

57

22

KEYBOARD ASSEMBLY

C:FXD 0.1 UF
C:FXD 1UF
C:FXD S1 NPN
TSTR:S1 NPN

R:FXD 2.7 ks)
R:FXD 10K
R:FXD 1K
R:FXD 49.9 ko
R:FXD 1 ks)
R:FXD 332 s)

SWITCH

lC: D lG ITA L
lC:DIGITAL
lC:DIGITAL
lC:DIGITAL
lC:DIGITAL

CAB LE

4.KEY MOUNTING PLATE, LEFT
4.KEY MOUNTING PLATE, RIGHT
16 KEY MOUNTING PLATE
12 KEY MOUNTING PLATE

SEE PAGE 6-48 FOR KEYS

P: ASSY:SLIIJ: Sv.lITCH BOARD
PC ASSY: SLIDE SWITCH B0ARD (IDENTtCAL T0 A2A)IC:TTL DUAL D F/F
R:tlEf W0RKr B RES. 2.7K OHM 5Z
R:FXD Ctir\iP 21OO OHM 5% L/4rl
SLIDE SI'JITCH ASSY
SLI]r SI{ITCH ASSY

SLiDE SHITCTI ASSY
SL i JE SWITCH ASSY
I{OT ASSIGNED
CABLE ASSY:FLAT
P C AS SY : FRL}NT P ANi L

C:FXD ELECT 6.8 UF IOZ 35VDCill
C:FXD ELECT 6.6 UF LOZ 35VDCW
DIOJE:VISIBLE LIGHT EMITTER
DITJDE:VISIBLE LIGHT EMITTER
)IC]E :VISItsLE LIGHT EMITTER

DI]D.:VISItsLE LIGHI EMITTER
DIODE :VISISLE LiGHT EMITTER
DIJD::VISIBLE LIGHT EMITTER
DIODE :ViSIBLE LIGHT EMITTER
DICDE :VISIELE LiGHT EI.IiTTER

DIO]E :V I SI BLE L IGHT
DIODL:VISIBLE LIGHT
DIODE:VISIBLT LIGHT
DIiJDE:VISIBLE LIGTIT
DIOi]E:VISIBLE LIGHT

FMI TTER
EMiTTER
EMITTER
E 14I TTE R

EMI TTER

DICDE:VISItsLE LIGHT EMITTER
I'lrlT A SS I GNE D

DIODE:V ISIBLE LIGHT EMITTER
DIODE:VISIBtE LIGHT EMITTER
DICI)E:VISIBLE LIGHT EMITTER

N3T ASS IGNED
DITJDE:VISIBLE L IGHT EMITTER
DI CDF :VI SI BLE L IGHT EMI TTER
DIODL:VISIBLE LTGHT EMITTER
DIO]E:VISIBLE LIGHT EMITTER

DIODF:VISIBLE L IGHT EMITTER
NOTE: IDENTIFY BRIGHTNESS CATEGORY BY LETTER
STAMPED ON BACK OF DISPLAY AND ORDER CORRES
PONDING PART NUMBER AS FOLLOWS:
NUMER ICAL DISPLAY:BR IGHTNESS,,A',
NUMER ICAL DISPLAY:BR IGHTN ESS,,B',
NUMER ICAL DISPLAY: BR IGHTNESS,,C,,
NUM ER ICAL D ISPLAY:BR IG HTNESS,,D,,
NUMER ICAL DISPLAY:BR IGHTNESS ,,E',

NUME R ICAL D ISPLAY: BR IGHTN ESS,,F,,
NUMER ICAL D ISPLAY: BR IGHTNESS,,G,,

28480

28480
28480
28480
28480

01121
24546
24546
03888
24546
24546

28480

o1295
01 295
01295
o1295
01295

28480

28480
28480
28480
28480

28480
28480
oL295
2B4BO
0ll2l
28480
28480

284BO
2E4BC

28480
284gO

56289
56289
2B4BO
2B4BO
2B4BO

2848O
z8+80
284BO
284BO
28480

284BO
28480
28480
28480
284BQ

2B4BO

2B4BO
2848O
28480

2B4BO
28480
284BO
2 84BO

2B48O

03330 66580

0 1 50-0084
0160-0127
0 1 60-3847
1 854-007 1

c82725
c4-1l8-T0- 1002- F

c4-1l8-T0-1001 -F
PME555
c4-1l8-T0-101-F
c4-1l8-T0-332R-F

3101-17 45

SN74LS42N
SN74LS1 51 N

SN 74LSg3N
SNT4LSOON
SN74LS123N

03330-61 601

03330 041 1 I
03330 04120
03330 04121
a3330-O4122

01330=66568
03330-66502
SN7474N
lBlo-0041
cB ?725
3l0t-1704
3lo1-1704

3l0I-1703
3l0l-t703

o3330-61601
03330-66569

150D685X903582-lY5
1500685X903582-DYS
1 990- 0325
I 990- 0325
I 990" 0125

1 990- 0325
I 990- 0325
I 9c0- 0325
I 990- 0125
1 990- 0325

1 990 - 0325
t 990: 0325
1 e90 -o325
t 990" 0325
I 990 -0325

1 990- 0325

I e90- 0325
1 990- 0325
I 990 -0325

1990-0325
I 990 " 0325
t 990- 0325
I 990 -0325

I 990- 0325

Toble 6-1. Reploceoble Ports

See introduction to this section for ordering inforntation

Reference 
Designation 

AlB ~ 14 

A1Cl 
A1C2 
A1C3 
Al0l 

A1Rl-A1R6 
A17R7. R8 
A17R9 
A 1 RlO 
A1Rll 
Al R12 

A1Sl A1S36 

A1Ul 
A1U2 
A1U3. U4 
A1U5 
A1U6 

A1W3 

A1MPl 
A1MP2 
A1MP3 
A1MP4 

A2A (A ON L YI 
A2B (B ON L YI 
A2I~.l. 

A2kl 
tl2R2 
A2,>l 
A2 01 IB ON LYI 

A~ J3 
A2S4 
A 2 .... 1 
AZw2. 
A3A IA ON L YI 

AiL 1 
A 3(2 
A3Ckl 
A3l k £' 
t3{ K3 

A3Ck4 
A~Ck'J 

A3Ckb 
A3Cr<.7 
A3CRA 

A3Ck9 
A3CKIJ 
A3CKll 
A3CRlt::' 
.113lkl...., 

A 3C K 14 
/1.3(.1<.15 
A3Lk Ie 
/.3(kl7 
A3Ck 18 

/1.jCtd 9 
A3CKLiJ 
,.0.3(1<.';;1 

A3Cf.-ll 
A3CkL: j 

~~~~i ':. 
A3fu2 
A3fDj 
A3FD'-t 

A3FLJ':> 
A3FUb 
A3f-u7 
A3COb 
A3F U9 

6-2 

HP Part Number 

0333066580 

0150·0084 
01600127 
01603847 
1854~0071 

06832725 
0757-0442 
0757-0280 
0698~3228 

07570401 
07570411 

3101 1745 

18201418 
18201217 
1820~1478 

1820-1197 
1820-1423 

0333061601 

0333004119 
0333004120 
0333004121 
0311004122 

0333U-6b~uE 

03330~66502 
1820··0077 
If>lO-Of)41 
OS83-L7)~ 

3101-1704 
31ul-1704 

3101-17uJ 
3101-'17v3 

03330-6i6:Jl 
03330-66S6'1 

O180~Ollb 

01BO-OllB 
1990-032~ 

199J-032~ 

19S')-03?5 

1990~O3'::~ 

1990-032'> 
199U-032'> 
1990-032" 
199J-032,> 

lSYOc~0325 

1990-03L5 
1990-032'::> 
1990-0325 
1990-03.:::5 

1190-'0325 

1 '-190- 03.!.:;; 
1990-032'0 
199u-032'o 

Ilf90 0 03o<:''::: 
1990-0325 
1990-0325 
199U-0325 

1990·0325 

1990-0497 
1990-0499 
1990-0502 
1990-0504 
1990-0506 
1990-0508 
1990-0510 

Table 6-1. Replaceable Parts 

Qty Description 

1 KEYBOARD ASSEMBLY 

C,FXD 0.1 UF 
CFXD 1 UF 
CFXD Sl NPN 
TSTR ,Sl NPN 

R,FXD2.7kl1 
R,FXD 10K 
R.FXD 1 K 
R,FXD 49.9 kl1 
R,FXDlkn 
R,FXD332n 

36 SWITCH 

IC,DIGITAL 
IC,DIGITAL 
IC,DIGITAL 
IC,DIGITAL 
ICDIGITAL 

1 CABLE 

1 4~KEY MOUNTING PLATE, LEFT 
1 4 KEY MOUNTING PLATE, RIGHT 
1 16~KEY MOUNTING PLATE 
1 12~KEY MOUNTING PLATE 

SEE PAGE 6-48 FOR KEYS 

1 P: ASSY:SLIQc SWITCH BOARD 

1 PC ASSY, SLIDE SWITCH BOARD (IDENTICAL TO A2AI 
IC:TTL DUAL U f/f 

1 R:NETWORK,8 R~S. L.7K UHM 5% 
1 K:FXD C(J~P 2700 OHM 5% 1/4W 
2 SLID~ SwITCH A~SY 

SLI)= SWIT:H ASSY 

2 SLID, SWITCrl ASSY 
SLIuE SWITCH ASSY 
~::n AjSIGNEO 
CA~LE Aosy:rLAT 

1 PC ASSY:FRuNT PANEL 

4 C!FXD ELfCT 6.3 UF 10~ 35VDCw 
C:fXD ELECT b.6 UF 10% 35VOlW 

57 DIOJt:VISIBLE LIGHT EMITTER 
DIUOE:VISI~Ll LIGHT EMITTER 
Jre')f :VISIBl.E LIGHT ,MITTER 

DI')DL:VISI~LE:: LIGHT EMITTER 
DIODE :VISIBLE LIGHT EMITTER 
OljDE:VISItlLE LIGHT EMITTER 
DlUO, :VISI8LE LIGHT EMITTEI{ 
DIODE :V1SIaLE LIGrlT UH TTE R 

UIOJE:VISIBLE L1GHT EMITTER 
DlOO,:VISIBLE LIGHT EMITTER 
DIGOE:VISIBLt LIGHT EMITTER 
DI:JDf-:VISIBLE: L IGrlT Ull TTER 
ulLJ[)E:VI~lBL[ LI~HT EMITTER 

DIJJE:VISIBLl LIGHT EMITTER 
NOT ASSIGNED 
DIODE:VISIBLE LIGHT EMITTE:R 
DJODE:VISIBL[ LIGHT EMITTER 
D lOJE: V I SI BLE lIGHT EMI TTER 

NJT AS,IGNED 
DluDc:VISIBLE LIGHT E~JTTER 
LlIOJE:VISIBLE LIGHT EMI TTER 
DIOUt.: V I S ISLE LIGHT EMITTER 
o 1[))f.:V I 51 BLI:: LIGHT EMIT fER 

DIODE:VISIBlf LIGHT EMITTER 
22 NOTE, IDENTIFY BRIGHTNESS CATEGORY BY LETTER 

STAMPED ON BACK OF DISPLAY AND ORDER CORRES~ 
PONDING PART NUMBER AS FOLLOWS' 
NUMERICAL DISPLAY,BRIGHTNESS "A" 
NUMERICAL DISPLAY,BRIGHTNESS "B" 
NUMERICAL DISPLAY,BRIGHTNESS "C" 
NUMERICAL DISPLAY,BRIGHTNESS "D" 
NUMERICAL DISPLAY,BRIGHTNESS "E" 
NUMERICAL DISPLAY,BRIGHTNESS 'T' 
NUMERICAL DISPLAY,BRIGHTNESS ·'G" 

See introduction to this section for ordering infonnation 

Mfr Mfr Part Number 
Code 

28480 0333066580 

28480 0150-0084 
28480 0160-0127 
28480 0160-3847 
28480 1854-0071 

01121 CB2725 
24546 C4-1/8-TO-1002-F 
24546 C4-1/S-TO-1001-F 
03888 PME55S 
24546 C4-1/S-TO-l0l-F 
24546 C4-1/8-TO-332R-F 

28480 3101-1745 

01295 SN74LS42N 
01295 SN74LS151N 
01295 SN74LS93N 
01295 SN74LSOON 
01295 SN74LS123N 

28480 0333061601 

28480 0333004119 
28480 0333004120 
28480 0333004121 
28480 03330~04122 

28480 03330~66568 

2B4BO 03330~66502 
01295 SN7474N 
28480 1810-0041 
01121 CB 2725 
28480 3101·,1704 
28480 3101-1704 

28480 3101-1703 
28480 3101-1703 

28480 0333Q-61601 
28480 03330-66569 

56289 1500685X903582-JYS 
56289 150D685X9035B2-DYS 
28480 1990-0325 
28480 1990- 032 5 
28480 1990- 0325 

28480 1990- 032 5 
28480 lq90~0325 

2B480 1990-0325 
28480 1990-0325 
28480 19 9 0-0325 

28480 1990-0325 
284BO 1990- 032 5 
28480 1990-0325 
28480 1990-0325 
28480 1990-0325 

28480 1990-0325 

28480 1990-0325 
28480 1990- 032 5 
28480 1990-0325 

28480 1990-0325 
28480 1990-0325 
28480 1990- 032 5 
28480 1990-0325 

28480 1990- 032 5 
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Toble 6-1. Reploceoble Ports{Cont'd)

Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A3J1, J2
A3J3

A3R I
A3R2
A3ti,3
!3R4
A3R5

A3R6
A3R7
A3R 6
A3R9
A3RIO

A3R11

A3RI3
A3kl4
A3RI5

A3R16
A3kl7
A3RlB
A3W I
A3u2

A3W 3
A3d4
A1H5
A38 (B ONLY)
A) r.r. utl

I

b3 A L)2

A3 AtJl 
IA3 AD4)

A3 AD2
A3 CI

43 C2
A3 CRI THRU
A3 CR.J 5
A3 r rrr -1
A) FD2 

I

I

A1 FD3 
|A3 FU4 I

A3 FD5 -t
A) FD6 

|A3 FD7 
|

I

Av FDs 
IA) FD))

A3J 1, J2
A3J3
A3J4
43R1, R2
A3 R3, R4
A3 R5
A3 R6
A'l k7
43 R8

A3 K9
A3 RI J
A3 kl I
A3 xlz
A3 RIJ

A-i kl+
A3 k15
A3 RI6
A3 RI7
A3 KIB

A3 RI9
A3 k20
A] R2I
A3 k22
43 k27

A3 k24
A) R25
A3 t/I
43 W2

A3 W3

A1 W4

AJ f{5
A4
A4J I
A4J 2

1 200-0468
1 200- 0466

0683"1O25

0683-82A5
o6 83- 8205
0683-82J5

0683-4305
06B3-+305
o683-4305
06 83 -4 305
Oo B3-8205

0683-4305

0683-E205
06 B3 -4305

06 B3 -,4305
0683-+305
0683-821|J5
03330-616C3

03330-61602
03 330-6I 604
0333 0- 6650 3

1990-0399
0lBo-0116

0lBo-0116

l9e0 -0325

1 200-0468
1 200-0466
1200-0467
0683- 1 025
06 83- 8205
06 83- 8205
06 83 "4305
c6 83 -4305
06 83 -4305

06 83 -4305
068r-8205
06 83 "4305
06 83 - 8205
o6 83 - 8205

06 83-430 5
o6 83- 8205
06 83 -4305
06B3 -4305
0683- 8205

06 83 - 8205
06 83:8245
06 83- 8205
06 83 -4305
06B3-4305

06 83 -4305
06 83 -4 )O5
0333 0..61603

03 33 0.- 6l 60 2
0333 0-.61604
0333 0- 66 5 04
L?OO-O424
I?QO-O424

2
1

4l

IB

20

2

L
')
L

1

I
-t-

1

I
5

SOCKET_24 CONTACT
SOCKET-40 CONTACT

R : F Xtl C Ol"lP 1000 0rlM 5Z L / 4H
\I3T ASS IGNED
K : F XD COMP 82 CHt'1 5Z L / 4W

R:FXIJ CIMP 82 t]HM 5Z L/4V1
R: FXD CtIMP 82 0Hl"'! 5Y, L/ 4W

R:FXD COMP 4) OHM 57,.25W
R:FXD CCHP 43 OHM 5Z .25V|
R:FXD CUMP 43 OHM 5Z .25W
R: FXD CIIMP 43 0rll1 59J .25V1
r:FXD COMP 82 OHM 5Z L/4W

R:FXD C0MP 43 OHM 54 .25w

R:FXL) CUMP BZ rlHM 5'1 Ll4bl
R:FXD CAMP 43 CHM tZ .25W
I\]T ASSJGNED

t<:FXD CUMP 43 IJHM 5Z .25W
R. : F XD C OMP 43 OHM 5Z .25W
R:FXD Ct,{P dZ OHM 5-a L/4rl
CAbLE ASSY: FLAT
\3T ASS IGNED

I,iLT ASSiGI.JED
CABLE ASSY: FLAT
CAsI-S A SSY: FLAT
PC ASSY: DISFL AY Bi]ARD

INDICATOR POL
C:FXD ELECI 6.8 UF

C: FXD F LECT 6. 8 UF

l0z 35vDc|.l

rou 35 vuci,\l

DII]DE:V IS IBL F L IGHT EI'4I TTER

SOCKET_24 CONTACT
SOCKET_40 CONTACT
SOCKET-36 CONTACT

RES COMP 1OOO OHM 5% 1/4W
RES COMP 82 OHM 5Z L/4W
RES COMP 82 OHM 5Z L/4U
RES COMP 43 rlHM 5Z .25H
RES CIJMP 43 OHI,I 52 .25H
RES COMP 43 OHM 5Z .25W

RES COMP 43 OHM 5Z .25W
RES COMP 82 t]HM 5Z L/+H
RES COMP 43 UHM 5Z .25W
RES COMP 82 3HI4 5Z L/4N
R ES C OI'IP 82 OHM 5Z L / +H

RES COMP 43 OHM
RES CJMP 82 OHM

RES CCHP 4] OHM

RES COMP 43 OHM
RES COHP 82 OHM

5% .25H
5X L/4W
5S .25Vl
5Z .25W
5Z Ll4W

RES COMP 82 THM 5Z L/4H
RES COMP 82 OHM 5X L/4VI
RES COMP 82 OHM 5Z L/4H
RES COMP 43 OHM 5t .25W
RES COMP 43 OHM 5t .25b1

R : FXD C OflP 43 OHM 5E .25l'li
R : F XD C tiMP 43 G,-lM 5Z . 25H
CAoLE ASSY: FLAT
NOT ASS iGNED
NOT ASS IGNED

CABLE ASSY: F LAT
CAELE ASSY: FLAT
PC ASSY:MOTHIR BOARD
SOCK ET: IC BLK L4 CTJNTACT
SUCKET: I C BLK I4 CONTACT

28480
28480

0ll2l

0llzl
0ll2I
01121

0 1121
0ll2l
01121
0ll2l
0ll2l

0 1l2l

01121
01121

01121
0ll2l
0 1121
284BO

28480
28480
284 BO

28480
56289

5628e

28480

28480
28480
28480
28480
o1121
01121
OIIZI
0Ir21
011 21

01121
0lr2l
0ll2l
0lr2t
01121

011 21
oll2I
0lt2l
01t21
oll2I

01121
01121
olr2l
01121
0ll2l

01121
oll2I
28480

284 80
284 BO

2 84 B0
238 B0
23880

1200, 0468
1200-0466
Cb LC25

LZ 8205
cB 8205
cB 8205

cB 4305
c8 4305
cB 43A5
cB 4305
cB 8205

cB 4305

cB 8205
cB 4305

cB 4305
c8 4305
CB B2O5
0333 0:6 1603

03330- 6L502
ot33 0-'6 1604
03330- 665 03

I 990- 0399
I 500685X903582-DYS

150D6E5X9C3532-DYS

I 99 C- 0325

1 200-0468
1200---0466
1200-0467
0683- 1 025
cB 8205
cB 8205
cB 4305
cB 4305
cB 4105

cB 4305
cB 8205
cB 4305
c3 8ZO5
cB 8205

cB 4VO5
cB 8205
c8 4305
cB 4305
cB BZO5

cB 8205
cB 8205
cB 8205
cB 4305
cB 4305

cB 4)O5
cB 4305
0333 0-6 1603

03330-6r602
03330-61604
03330-66504
csA2900-l4B
csA2e00- 148

See introduction to this section for ordering information

ISEE NOTE AND PART NUMBERS LISTED FOR A3FD1 THRU A3FD9, PAGE 6 2,

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A3J1, J2 1200,-0468 2 SOCKET -24 CONTACT 28480 1200 0468 

A3J3 1200-,0466 1 SOCKET-40 CONTACT 28480 1200-D466 

A3k I 0683,,10,15 41 R:FXD COMP 1000 OHM 5% 1I4W olin Cb In5 
Bk2 i\jJT ASSIGNED 
A31-.j 068j'8205 18 ~: F-XO CuMP 8<" OHf1 5% 1I4W 011L! CS 8205 
tl3k4- 0683-8205 R:FXU COMP 82 OH~ '>% 1I4v1 01121 CB B205 
A3k 5 06t13-b 2J:J R:FX:J CO~P 82 OH~ 5~ 1I4W 01121 CB 8<"05 

tl3Kb 0683 n 43U5 20 R:FXD COMP 43 OHM 5% .25W 01121 CB 4305 
A3R7 0683-4305 R:FXD COMP 43 OHM 5% .251'1 01121 ce 4305 
A3kb 0683-4-,D5 R:F-XD C UMP 43 QH"I 5% .25W 01121 C8 4305 

A3R" 0683-4305 R:FXD COMP 43 UH,! ~% .25W 01121 C8 4305 

tl3klu Ob83-clZ05 i<:FXD COMP 82 OHM 5~ 1/4W 011.21 C8 9205 

A3Rli 06t33~4305 k:FXD CO~P 43 OHM 5. .25W olin CB 4305 

A3k l3 OD8~-8 20 5 k: FX U CLi.'-1P R<" OH~ 5. 1I4W 01121 C6 8205 

A3k14 0683-4305 R: FXJ CJ,~P 43 OHM 5% .25W 01121 C8 4305 
A3R 15 ~JT ASSIGNED 

A3R16 0683· 4305 k:FXD CuMP 43 OHM 0% .251'1 01121 C8 4305 
A3R17 0683-4305 R:FXD COMP 43 OHM 5% .251'1 01121 C8 4305 
A3RIR 0683-8205 R:FXD C['~P 62 OHM 5. 1141'1 01121 CB 8205 
A3Wl 03330-616J3 2 CAblE ASSY:FlAT 28480 03330-61603 
A3w2 ~JT ASSIGNED 

A3WJ r~:.J T ~SSIG~JED 

A3t114 03330-61602 2 CAKLE ASSY:FLt,T 28480 03330-61602 
A3W5 03330-61604 2 CAdLE C.SSY:F-LAT 28480 03330· 61604 
A3B IB ONLY) 03330-66503 1 PC ASSY:OISPlt,y SW,RD 28480 03330-66503 
Aci '"} A3 AU2 t 

A3 ... U3 
A3 AD4 
A3 AD::) 1990-0399 1 INDICATOR POL 28480 1990-0399 

A3 Cl 0180-0116 C:FXO ELECT 6.8 UF 10% 35VOCvI 56289 1500685X903582-DYS 

Aci (2 0180,,0116 (:FX,) f LEC T 6.8 UF 10% 35VOCW 5628 Q 15JD685X9D3582-0Y5 

A3 CKI THRU 
A3 ~~? 

1990-0325 DlDDc:V IS Ial F LIGHT E~ITHR 28480 IS9O-0325 
A3 
A3 F 02 

H F OJ 
.3 Fu4 
A'3 FO':> ?-t 

AJ 1'00 
A3 FC7 

A3 FOB 
.3 FU~ 
A3Jl, J2 1200-0468 SOCKET -24 CONTACT 28480 1200 -0468 
A3J3 1200-0466 SOCKET -40 CONTACT 28480 1200 ,0466 

A3J4 1200-0467 1 SOCKET -36 CONTACT 28480 1200-0467 
A3R1,R2 0683-1025 RES COMP 1000 OHM 5% 1/4W 28480 0683-1025 

A3 R3, R4 0683~8205 RES C OMP 82 OHM 5% 1I4W 01121 CB 8205 

A3 K5 0683" 8205 RES C IJ."1P 82 OHM 5% 1I4W OllLl C~ 8205 
A3 Ro 0683-4305 RES COMP 43 OHM 5% .25W 01121 CR 4305 
A3 k7 ~6 83 L A30 5 RES COMP 43 OH>1 5. .25~ 01121 CB 4305 
A3 K8 068J-4305 RES C UMP 43 OH~, 5% .251'1 01121 CB 4305 

A3 K9 0683~4305 RES COMP 43 OHM 5% .25W 01121 CB 4305 

A3 RIO O&85~8205 RES COMP 82 [JH~ 5% 1I~W 01121 C8 8205 

A3 kll 0683-4305 RES CUMP 43 oHM 5% .2OW 01121 C8 4305 

A3 Kl" 06B3~ 8205 RES COMP 82 JHM. 5% 1141'1 01121 C3 8205 

.3 kl:} 0683-8205 RES CLlMP 82 OHM 5% l/"tW OllLl C8 8205 

AJ kl'< 06RY4305 RES [OMP 43 OHM 5% .251'1 01121 CB 4305 
A3 k15 0683,,8205 RES C OMP 82 OHM 5% 1/41'1 01121 CB 8205 

A3 Rio 0683'"4305 RES CO~,P 43 UHM 5~ .25W 01l2l CB 4305 

A3 k17 0683·4305 RES COMP 43 OH>! 5% .<"5W 01121 (8 4305 

A3 R18 0683~ 8,'05 RES COMP B2 OHM 5% 1141'1 01121 CB 8205 

A3 1<19 0683",8205 RES CUMP 82 OHM 5% 1/4W 01121 C8 B205 
A3 k,'O 0683~8205 RES COMP 82 OHM 5% 1/41'1 01121 CB 8205 

A3 kn 0683·· 8205 RES [OMP 82 OHM 5% 1141'1 01121 CB 8205 

A3 kL< 0683-4305 RES COMP 43 OHM 5% .251'1 01121 C8 4305 
A3 ... 2.1 0683-4305 RES COMP 43 OHM 5% .251'1 01121 C8 4305 

A3 k24 0683-4305 R:FXD C~MP 43 OHM 5% .25W 01121 CB 4305 
A3 k25 0683-4305 ~:FXD CUMP 43 [,,jM 5% • 2 51'1 01121 CB 4305 

A3 WI 03330'·61603 CAolE ASSY:FLAT 28480 03330-61603 

A3 W.' NOT ASSIGNED 
A3 W3 NOT ASSIGNEO 

A3 .. 4 03330 '6160,1 CABLE ASSY:FLAT 28480 03330-61602 
A3 W5 03330' 61604 CAdlE ASSY:FLAT 28480 03330-61604 

A4 03330-66504 1 PC AS5Y:MOTHER 80ARD 28480 03330-66504 

A4Jl 1200-0424 5 SOCKET: IC BlK 14 CCJNTACT 23880 CSA2900-14B 

A4J2 1200-0424 5cICKU: I C Bl, 14 CONTACT 23880 C5A2900-148 

S(,p introduction to this section for ordering infonnation 

tSEE NOTE AND PART NUMBERS LISTED FOR A3FD1 THRU A3FD9, PAGE 6-2. 6-3 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation HP Part Number oty Description

Mfr
Code Mfr Part Number

A4J J
A4J4
A4J 5
A4J 6
A4J 7

A4J 8
A4J 9
A4JIO
A+JII
A4JL2

44J13
A4J I4
A4JI5
A4P t
A4P 2

A4XA I
A4XA2
A4XA 3
A4XA4
A4XA5

A4XA 5

A4XA6
A4X A6
A4XA7
44XA 7

A4XA 7
A4XA 8
A4XA9
A4XAIO
A4XAl I

A4XA I 2
A4XA 1 3
A4XA14
A4XA 1 >

A4XA 1 6

A4Xrl7
A4XA I B

A4XA19
A4XA 2 O

A4XA 2 I

A4XA22
A4XA23
A4XA24
A4XA25
A4XA2o

A4XA27
A4XA2 8
A4XA29
A4XA3O
A4XA-}1

A4XA32
A4XA33
A4XA34
A4XA35
A4XA3 6

A4XA37

L200-o 424
1200-o424
L 25L-29 69
L25L- 29 69
L25L-29 69

r2 5L- 29 69
| 25L- 2969
1200-u424
1200-o423
L25L- 2e 69

I25l-?969
L25L- 296e
L25L-29 69
125i"3305
L25L-3L44

L25L-1 BB7

L25L-2134
L25L-2I34
L25L-1887
L25L-2L34
L25L-2L34

L25L-1 887
L25T-1887
t25L-2t34
I25L-2L34
I25L-2t34

L25L-2L34
L25L-2L34
r25L-2L34
t25l-2L34
L25L-2L34

r25L-2134
l75L- 2L34
L25L-2L34
12'L- I BB6
L25L-1 BB6

1251-lBB6
L25L-1 886
L25l - I BB6
L25T-I 886
t25L- I 88 6

L25r*1 886
L25I-1 BB6
L25L-I BB6
L25L-IBB6
L25L-I BB6

L25L-1886

L25L-1558

L4

I

4
I

4

15

13

I

SDCKET: TC tsL( L4 CONTACT
53CK ET: IC BLK L4 :I-INTACT
CONNECTOR:PHONOI SINGLE JACK
CDN\ECTOR:PHfNOI SINGLE JACK
CONNECTJR:PHCNCI SiNGLE JACK

CON\ECTOR: PHJNO I
CCI'INECTDR:PHL]NOr
S]CKET: IC BLK L4
SSCKET:IC BLK I6
CJNNECTJR: PHONOT

SINGLE JACK
SI NGL E JACK
CUNTACT
CL.]IIIACT
S i I'IGLE JACK

CCNNECIUR:PHCNi]T SIT.IGL E JACK
CONNECTTR:PHI-]NOI SINGLE JACK
CONNECTOR:PHO\O' SINGLE JACK
C]\NECTSR RAP
CONNECTOR:R T P'17 NALE CTJNTACT

NOT ASS IGNET)
NOT ASSIOI!ED
t\i0T ASSIGNED
N3T ASSI GNED

CONNECTOR:PC 44 CONTACIS(2 X 2ZI

CONNECTOR:PC ( 2X IE ) 36 SONTACT S

CCNNECTOR:PC (2XI3)J6 CSNTACTS
Ci]NNECTORsPC 44 CONTACTS(2 X 221
CONNECTOR:PC ( 2X1EI 36 CONTACIS
COI\NECTSR:PC ( 2XIB) 36 CDNTACTS

CONNECTOR:PC 44 CONTACTS(2 X 221
CONNECTOR:PC 44 CONTA;TS( 2 X 2iZ1
CONNECTOR:PC ( 2X].8 )36 CONTACTS
CONNECTCR: PC ( 2X IB ) 36 CONTACTS
CONNECIOR:PC ( 2XIBI36 CIJN TACTS

CONNECTOR:PC I 2XLB I 36 CONTACTS
C0NNECTiiR:PC { /X18)36 C0NTACTS
CONNECTOR:PC ( 2XIBI36 CONTACIS
CONNECTOR:PC ( 2XI8}36 CiINTACTS
CONNECTOR:PC ( 2XI8 ) 36 Ct]NTACTS

CJNNECIOR:PC ( 2X1BI36 CONTACTS
C]NNECIOR:PC ( 2X1B ) 36 CONTACTS
CONNECTOR:PC ( 2XIBI 36 CONTACIS
c0NN: PC 30-CONTACT ( 2Xl5 I
c0NN:PC 30-C0NTACT (2X15)

CONN: PC 3O-CONTACT ( 2XI5I
CONN:PC 3O-CCNTACT (2X15I
CCNN: PC 3O-CONTACT ( 2XT5I
CONN:PC 30-CCNTACT I2XI5)
CONN: PC 30-CCNiTACT ( 2Xl5l

CONN:PC 3O.CONTACT I2XL5I
C0Nr'l: PC 3O-C0NTACT ( 2Xl5)
CONN: PC 3O-CONTAC T ( 2XL5I
CONN: PC 3O.CONIACI ( 2X I5 I

coNN:PC 30-C0NTACT 12X15)

CoNN: PC 30"CrlNTACI ( 2Xl5l
NOT ASS IGNED
NOT ASS IGNED
\OT ASS IGNED
NOT ASS IGNED

CONNECTOR:PC EDGE I ROt{ I5 CONTACT

23880
238 80
27 264
27 ?64
27 264

27 264
27264
23880
23830
27 264

27 264
27 264
27 264
27 264
o07 79

7L785

7 L7B5
7L785
71785
7L785
7 L7e5

1L785
71785
7r785
7 LlB5
7L785

7Ll85
71785
71785
7L785
7L785

7L785
1L785
1L785
7L785
7L785

71785
71785
7L785
7L785
71785

7L785
1L7e5
7L785
7L785
7L785

7LfB5

7L785

c sA2900-t4B
CSAZ 9OC-I48
L5-24- 050 I
I5-24:0501
L5" 24- 050 I

L5-24" 0501
L5-24- 050 1

csA2900-14B
c sA2co0- l6B
L5.'24- 050I

L5*24-0501
L5-24-0501
L5- 24- O50l
09-56-1 041 -(A-21 83-4A )

l-582L52-L

252 22 3C 340

?52- I B-3 0- 340
252-lB-30--)4C
252"22"3 0= 340
252- I B- 30:340
252: I B-30-340

252"22-30-340
252- 22-3 0-340
252" I 3-30-34C
252- I B-30-340
252- I B- 30- 340

252- r B-30-340
252- 1 B-30-340
252- I 3-30"340
252- I B- 30- 340
252- r B-3 0-340

252"18-30-340
252- I 8-30-340
252-lB-30-340
252- 1 5-30-340
252"15-30-340

252- I 5-30"340
252-15-30-340
252- I 5:30:340
252- I 5- 3 0- 340
252- 1 5-30-340

252- t5-30 -340
252- 15:-10-340
?-52-t5-30--l4C
252- I 5-30-340
252-15-30-340

?52- I 5-3 0-340

252 15 30 350

See introduction to this section for ordering information

Reference 
Designation 

A4J3 
A4J4 

A4-J5 
A4J6 
A4J 7 

.44J b 
A4J9 
A4JIO 
AI.tJ 11 
A4Jl.2 

A4JI3 
A4J 14-
A4Jl0 
A4P 1 
A4P .2 

A4XAl 
A4XA2 
A4XA3 
A4X~4 

A4X t.~ 

A4XA5 
A4X,..l.6 
A4XA6 
A4XA7 
A4XA7 

A4XA 7 
A4XAB 
A4XA9 
A4XAIO 
A4XAII 

6-4 

A4XAI2 
A4XA13 
A4XA14 
A4XA l? 
A4XA16 

A4X~17 

A4XAI8 
A4XAIY 
A4XA20 
A4XA21 

A4XA22 
A4XA23 
A4XA24 
A4X,.:"Z'j 
A4XAZtl 

A4XA27 
A4XA28 
A4XA29 
A4XA30 
A4XA31 

A4XA32 
A4XA33 

A4XA34 
A4XA35 
A4XA3t> 

A4XA37 

HP Part Number 

1200-0424 
1200· 0424 
1251-2969 
1251-2969 
12?l-zg69 

1251-2969 
1251-2969 
1200-U424 
1200-0423 
1251-2969 

1251-2969 
1251-2969 
1251-2969 
1251·3305 
1251-3144 

1251-1887 

l251-2134 
1251-2134 
1251-1887 
1251-2134 
1251-2134 

1251-1887 
1251-1887 
1251-2134 
1251-2134 
1251-2134 

1251-2\34 
1251-2134 
1251-2134 
1251-2134 
1251-2134 

1251-2134 
1251-2134 
1251-2134 
1251-1886 
1251-1886 

12 51~1886 
1251-1886 
1251-1886 
1251-1886 
1251-1886 

1251-1886 
1251-1886 
1251-1886 
1251-1886 
1251-1886 

1251-1886 

1251-1558 

I 

Table 6-1. Replaceable Parts(Cont'd} 

Qty 

14 

4 
1 

4 

IS 

13 

Description 

S,JCKET: IC 8L< 14 :CNUCT 
S"CKET: IC BlK 14 :CNH:T 
::JNNECTOR:PHO~LJ, SINGLE JACK 
C:JN~ECTLJR:PH'JND, SINGLE JACK 
CONNLCfJR:PHD~C, SI,~GLE JACK 

CJ~~ECTOR:PH~NO, ~INGLE JACK 
CCNNECTLlR:PHDNu, SINGLE JACK 
SJCKET:IC BlK 14 CDNTACT 
SJCKET:IC ~LK 16 C~MTACT 
CJ~NECTJR:PHONOt SINGL~ JACK 

C:JNNECTGR:PHONu, SINGLE JACK 
CJNNECT0R:PHUNO, SINGLE JACK 
CClNl'IJECTGR:PHJ".JO, SINGLt:. JACK 
CJ"l~ECT JR Rt;.? 
CONNECTOR:R & P,17 ~ALE CUNTACT 

NOT ASSIGNED 
~JT ASSIGNED 
r..;OT AS,SIG!\IED 
NcT ASSIGNED 
CGNNECTOR:PC 44 CONTACTS(2 X 221 

C]',NECTOR:PC (LX12136 CONTACTS 
C8NNECTOR:PC (LX1,136 C8NTACTS 
CJNNECTOR:PC 44 CONTA:TS(Z x 221 
CONNECTOR:PC (LX10136 CONTACTS 
CONNECT8R:?( (2Xle)36 CONTACTS 

CONNECTOR:PC 44 CG~TACTS(2 X L21 
CONNECTOR:PC 44 CUNTA:TS(2 x 221 
CONNECTOR:PC (2X18136 CONTACTS 
CONNECTOR:PC (2X18136 CONrACTS 
CONNECTOR:PC (LX18136 C~NrACTS 

CO~NECTOR:PC (2X18)36 CONTACTS 
C~NNECTOR:PC (LXld136 CONTACTS 
CONNECTOR:PC (2X18136 CONTACTS 
CONNECTOR:PC (LX18136 C0NTACTS 
CONNECTOR:PC (2X18136 :ONTACTS 

CJNNECTOR:PC (2X18136 CONTACTS 
CJNNECTOR:PC (2X18136 CONTACTS 
CONNECTOR:PC (2X18136 CONTACTS 
CONN:PC 30-CONTACT (2X151 
CONN:PC 3D-CONTACT (2X151 

CONN:PC 3D-CONTACT (2X151 
CONN:PC 3D-CONTACT (2X151 
C8NN:PC 30-CJNTACT (2X151 
CONN:PC 30-C~NrACT (2X151 
CONN:PC 30-CONTACT (2X151 

CONN:PC 30-CONTACT (2X151 
CON~:PC 30-CONTACT (2X151 
CONN:PC 30-CONTACT (2X151 
CONN:PC 30-CONTACT (2X151 
CONN:PC 30-CONTACT (2Xlol 

CONN:PC 30-CONTACT (2X151 
NOT ASSIGNED 
NOT ASSIGNED 
NJT ASS IGNED 
NOT ASSIGNED 

CONNECTDR:PC EDGE 1 ROW 15 CONT4CT 

See introduction to this section for ordering information 

Mfr 
Code 

23880 
239~0 

27264 
L7264 
27<64 

27L64 
nZ64 
2Y~80 

.::3330 
27264 

27264 
27264 
27204 
27264 
00719 

71 78 5 

71785 
71 785 
71785 
71785 
11785 

71785 
71785 
71 785 
71785 
71785 

71785 
71 785 
71785 
71785 
71785 

71785 
71785 
71785 
71785 
71785 

71785 
71785 
71785 
71785 
71785 

71 7 85 
71785 
71785 
71185 
71785 

71785 

71785 

Mfr Part Number 

CSA2900-14B 
(SA2900~14B 

15~24- 0501 
15~'24'~0501 

15-24·0501 

15~24~OSul 

I '~24' 050 I 
CSA2900 143 
r SA2900·~ 168 
10"24-0501 

15·'24-050 I 
1 ;-24,0;01 
1 '5 <ZA· 0501 
09·56·1 041·(A ·2183·4A I 
3 '582152-1 

252-2L-30-340 

2 ~)L~18~30· 340 
25L~ IB~30·'340 

L')2=ZL=30~340 

252-18-30~340 

252'"18"30-340 

252-22-30"340 
252-22-30-340 
252 - I g. 30- 340 
2 ;2-1 8-30-340 
252-18-30-340 

L 52' 18-30-340 
25L-18-30-340 
25L-13-30-340 
2'2-18-30~340 

252~18-30·'340 

252-18-30-340 
252-18-30-340 
252-18-30-340 
252-15-30-340 
252-15-30-340 

252-15-30-340 
252-15-30-340 
252-15~30~340 

252" 15~30-340 
252~15-30-340 

252-15-30'340 
252-15'"'30-340 
252-15-30-340 
252-15-30-340 
252-15-30-340 

252-15-30-340 

252-15-30-350 

Scans by ArtekMedia © 2008



Reference
Designation

H P Part
Number oty Description Mfr

Code
Mfr Part Number

A5
A5 (REBUILT)
A5LI
A5t 2
i5C3
e 5L ii,
A>C>

e5u5

A5J 1

A5L i
Art 2
liitt
rr)L+

/.5 '"1 P I
A5NP 2

Ar'{ I
;i 5i.4
al.3
A5{. i
A5r-r

r >; I
A5U2
A5U)
t\ lui 4
A5v >

A ?UI,
A507
A,U{J
AJU 9
A'UiU

A)UIt
AiJ LZ
siUl:
,r >u l+
A :rJ l5

,i 5U Io
J 5U 17
{.5U iB
q itJ 19
*r 5u 20

A5U2I
A )\) 22
,r5J 23
A:tJ Z+

':.5J 25

A >:J 7o
A -'i 27
t.\v 2E

Ac (A ONLY)

AoL r
rr5t2
AoL 3

roio
A6C 7
A6ud
noL9
A6c l0

A6L I
A6LZ
ArcL J
AbL"t

A6F4
A5xo*
A6lt 7
A6r< B A4
ASri 9 L4
46R12, R13

A3

A6R 1

A6R 2

J-j33r) 6b505
03330-69505
u14,-1'-l)151
o 140-0I 5l
O130-I74o
0 l5c- I 746
0 l8 0-- 1746

0 130-l 74o

1251-3i+1

etoo-t618
? 100- 161 3
s100-1618
9 1.0 0- 16 l8

/+C40 0743
+c40-0 74E

0 f-r3/r 1021
0 6.]zr 3311
o 5B+- 3311
o58r,-1811
068i*1311

1 eZ O A21/t
I E2 0- Lr2 73
I 320-0238
182U rj2 I l
182C.-0301

I 320.- 030[
t 82 0- oa54
1820-OO7r
1J20 0274
1823-0238

1e20-o214
!€20 02rS
1920- o2_74
I 82 F 02lB
1e20 - 03t8

I 820: a2?+
1 Be 0- c2()4
1 82o- Ql26
I B2 0- J'l?6
1820 0077

I 820- 4425
1 82 0- o+?5
1 82J 0425
r 82 0- 0'125
1820 053e

1 120* 053q
132 0- O'*25
182o A+25

c 3330- 665 78

0 t30 ! 746
0130-17+5
0 180-1746
0.LdO- L7+6
0 160- 3847

0 160- 38*7
0 160- 38+7
016C-0938
0160-o938
oLeo-?204

9100-1618
et00-16la
s I00-1618
9 100-1618

0684- 22?L
0684- 222L

0684- 222L

0684= 22?L
0757- 0451
0684- 3311
068/*- 222L
068{r- 222L
1 81 0-01 36

I

L

3.)

I

29

I

2

52
6

2

4
2.

6

3

33
Y

1

1

3

l0

8

2

8

22

2

4

?3

DIGI iAL UUTPU-T HSS ;:I43LY
DIGITAL OUTPUT ASSEMBLY (REBUILT)
CAPiICITCC-FXC B2]PF +-24 JOO,IVI:C \1 ICA
C.\Plrt-ITI-1F. FXD 8?0Pi: + lY. 30O'r,JVfL'. M!tA
C.tPACIT,.,ii''FXD 15i.JF+ :.09 Z0VDC TA
c{PACITCR'FXC 15t'F+- 10" 20vIC. TA
C tPACITL'Fr, FXD l5tjr+ l0X zrlvDC TA

CAPAf,IT{1F.. FXD j.5UF+,'i0" ZrjvDC Tr

C,-1N\rCT{.ll -5O, DIN l"i i.Ir_Tli.lGULAR

CC I L-HLt) 5,6tJH 108 'l= 4i .155lX.375L.i
Ctl IL'.f4L,l 5.6t.,H lO.g Q=/*5 . .!.55DX. J75LG
C'jIL'-MLD 5.,5UH 1Oq 0=45 .L55r,rX.375LG
CDIL',ULl 5.5UH 10t Q=-t5 .1550X.375Lt'

rixTt,icTCIR.Pc rtti BL( PiiLyr. .06:..3i1 THKNs
q XTRACTJIF-PC 3D BLK PTILYC .C6z-BD-THKNS

RFSI STCR 1T lOE .25tl1 F. f f =
RFSISTCF. 330 i0t ,25W FC TC
Ri:sI sT{lF, 330 l0g . ?5w FC iC
x*SI5T0R 180 L0X .:5Nt FC rC
1r.ES I STCri 130 l0? .?5d FC. f C

0 0./ +6 00
+00/ + 600
.!+oo/ +600
+Oo / t6Or)
lt0r)/+50r)

IC.-DTIJITAL 14CIoOSP DTL QUND 2 CT,
IC-DIGIIAL MClES6P DIL QLfAD 2 AN,)
la-)IGIT{L !4C1810D nrt- 0U,AD 2 l{,JR
IC-',)IGIT,^.L ,sC1l06p DTL 0U/rn 2 A\D
IC-DIGIfAL SN7.1175N fTL D-fYP:

IC.DIGITAL SN7+75i! TTL D,TYPi
IC_DIGITAL St\lI+J0t,l TTL itriJ4J 2 NANIi)
IC-DIGITAL SNTtTzrl{ TTL D'JAL )-TYPi--
IC-,,)iGIT.[L MC130,3p )rL QUli] 2 0r
IC-DIGITAL PCIsIOP DTL ?UAD 2 N1"]q

IC-DIGITA,L IIC13J8P I)TL QtJ:\D 2 0,1
IC.-D lG IT AL MCl€I OP CTL QU 1,] 2 NlR
IC-DIGITAL TC1BOSP DTL QUAD 2 OR

I'-DIGITAL I$CI8].OP DTL QUAg 2 N,}R.
IC",tIIGITA.L 5N7402r,t TTL QU.,lr-f ? Nr:)F.

IC-DiGITAL DM857ON TTL R-S SEA IAL-1I..I
IC-DIGITAL CI'I85?OAI TTL R.^5 S:R I.{L IN
IC-DIGITAL StrT/+l99N TrL R-S pPL- IN
IC-DIGITAL SN7rlt99N TTL R-S PRL-It{
IC-'DIGITAL SNTi+74N f TL DUAL f 'TYPE

I C-D I G IT AL S N7+1OO I'] TTL DUAL D-TYPE
IC-!IGITAL Sfv7410Or\ rTL D,JAL LT..TYPE
IC-DIGITAL SN?41OON TTL OUAL D-TYPF
I C-D IC ITAL S N7.+100r'J TTL CUAL D-TYPt
IC-DI6ITAL SN7+37trI TTL QUAO 2 \Ai.IO

TC-DIGIlAL SN7437N TTL QUAD ? il^ND
IC-DIGITqL SN7.+10Ot'l TTt- DUAL D.-TYPI:
!C-DIGITAL Sr\?4tC0t\ TTL DUAL D-TYP:

DIGITlL INPUT ASSLi'IBI-Y (33301 S'TANT.ARNI

C/rPACITCp." FXD 15UF+-loX 20VDt r,{
CAPACITC?. FXD I'UF+_.IO{ 2OVD[' TA
CAPACITDR. FXC 15UF+.ICg 2OVDC TA
CAPACITOR.. FXD 15UF+.,109 2OVDC TA
cAPACITOR. FXD .0luF +i00.,04 z5hvDc CrR

CAPACIT0R-FXO .01UF +100.=JN 25hVDC CcR
CAPACITBR-FXC .0lUF +l0O- 03 2't{vDC CrR
cAPACIT0R.-FX0 1000PF +'52 l00hVDC FICA
CAPACtTOR,.FXD lOOOPF +.52 l00hVDC t4ICA
CAPACITOR-FxC 100PF+.-59 3001{v0C MICA

CCIL-tlLD 5.6UH 10[ Q=45,155DX.375LG
COIL-ULD 5.6UH 1O? Q=45 .i550X.3?5LG
CCIL-l,iLD 5.6UH 10t e=45 ":.55DX.3?5LGC0tL-HLD 5.6UH 1O? Q=45 .155DX.375LG

RESI STCR 2.?K lOg .25h1 FC TC=: +OJ/ +7OO
RESI ST0R 2.2K tOfr .25bt FC TC= - 4OOl +700

R[SIST0R 2.7K 10U .25H FC TC=-{O Af +7gg

eESISTOR 2.ZK 10t .?5bt FC TC=-4OOl+7OO
RFSI ST0R 68.lK lt .L25bt F TC=O+ '100
RESISTOR 33o l0g .25u FC TC=.400/+600
RESIST0|I. 2.ZK i0X .25H FC TC== 4OOl +700
RESIST0R 2.2K IOt .?srt FC TC=-4OOl+700
NETWORK_RES 1O-PIN_SIP .1_PIN_SPCG

?848O
28480
1?_L3 t,

lZLit
562f\9
56??9
56289

56289

?5381

247-26
2+?26
?+?26
?42?.6

i.i+30
28+8 0

01121
01 121
01121
01121
0r.121

o471 3
04713
0471 3
o47 L3
0L2c5

0:. 2e 5
01295
o12e5
0471 3
047L3

0471 3
c471 3
0+713
O/+7L3
01295

27 0t4
27014
012e 5
0l2q 5
0t2e5

01295
01295
012e5
o|ze5
012s5

012e5
oL29 5
0l2e 5

28480

56289
56289
56289
56289
28480

2848 0
2848 0
5302 1
5302 I
09023

242?6
24226
24?26
?42?6

01121
01121

0t12l

0112l
2+5+6
01121
01121
01121
28480

03330-66505
03330-69505
Dr,rl 5tr 82 lrj 03 00r"tv I
tp 1 5c a21r; 03 00HV I
I50rt 15,5 x?02 0B z
1 50D I 56 X9 02 082
I 50D1 55 Xe OZO1Z

I 50tl:_ 56 X9 02 0B 2

3r*i3 I002

L5 / 5t,L
i5/ 5l.'l
t5/ 56L
L5/ 5hL

4040 07+8
40r+0- 0148

cF102t
cB33l.I
cB33t I
cB I 81t.
cBt 3ll

MC1308P
MC1806P
prc I 81 0P
r'4c1306P
SN 74 75N

sN7 +75rf
sf{7+00N
sN!74 74\t
HC I 308P
I'rc. I B 10P

HC18O8P
MC13l0P
uc18odD
r'{ct Bt0p
SN 74 CzN

Dl,! 8 5 70N
Df,r8 570\
SN7rr199\
sNi 741 9q N

SN7474N

sN?+ I 00hl
5N741. OON
Sfl74l ,30N
gN74!.00N
SN7437N

sN7437\
sN741 00N
SN74100t\j

03330-66578

1 50D 1 56 Xe02 0P 2

1500155X90?08?
I 50D I 56 Xq02 082
150D 1 56 XeOZ 082
0160- 3847

0160- 38+7
OIfIO= 38+7
Dl5ClEl02J
cl5clEt02J
F,Dql5Fl Ol J3C

L5l 56L
15 / 56L
L5 / 56L
L5/ 56L

c82221
ce222L

c.B?22L

cB222L
C+-:. /8- TO= 6 812- F

c8331 I
c82ZzL
c8227L
1810-0136

Table 6- I . Replaceable Parts

See introduction to this section for ordering information

.5 

Reference 
Designation 

A5 (REBUILT) 
A 51..1 
A,L 2 
.-\~.: 3 
..ol:';(,"t 

A;;C') 

{,:5J 1 

A5L i. 

A 5L L 
i.,:JL .j 

."~~L '" 

(.5-1Pl 
A'j/1Pi:. 

A~i-<..l 

.4~" L­
A 5 < J 
,..,:;:-\'t 
A'),'y 

~ ')01 

ljU2 
1,:1O) ~ 

1~~v4 

A:>J j 

A')J<...' 

A 5u 7 
..l.:.iUti 
~;.IU .] 
~'.5UliJ 

iuUll 
~:"Ji2 

,..,:iUl~ 

~:>ul't 
;\:'h .. J!:'; 

>-\ su 10 
J oU 11 
U:JU .i8 
~ :.>l) 1 S 
..... ju20 

~ ~lJ21 

~.)J22 

... 5:JLj 
,l,")\.J 2,. 
J .. 5J 2~ 

A.JJ 2:,-, 
.~ _'.;2.7 
t..5J2,1) 

Ac (A ONLY) "3 

Au::" ... 
J.,6C, 2 
~61. 3 
t;oC.,. 
40(.;; 

Ao:'b 
r~6C 7 
J~ 6': tI 
Aot.9 
A6CLO 

A6l1 
AoL 4::: 

AoL .1 

AOL .. 

AoR 1 
A6R2 

Aok 3 

A6R4 
~6Ko * 
A6,,1 
AbK d "4 
1-\6~ ':1 ~4 

A6R12, R13 

HP Part 
Number 

J-'i;:31J< 66?05 
03330-69505 
.j 14:;~~1 31 
0140-0151 
o 1:!O-17':'o 
0150-1746 
o IBu'-1746 

0130-17-+6 

12~ 1-3141 

9100-1618 
? 100--161 g 
'i 100-1618 
9100-1<. is 

4C40 07't3 
4C40-074a 

Ou,jI.--I021 
o t,l f l'""" 3311 
o <,S4- 3311 
0609.'1'-1311 
u6B..-Ull 

182v 027/~ 
162(>0273 
1320~023~ 

IBilJ u2.13. 
1820.,0301 

1 l20--0301 
1820~0054 

182,,-0071 
H20 0274 
182:J-0Z3R 

1?20-0214 
1&20 O:~::)5 

1920-0274 
182')-02J8 
1220-t..lJ:S 

1820-':2':14-
1820-C294 
1820-0726 
1820--0726 
1320 0077 

1820-0425 
1.gZO-O"'Z5 
1820 0425 
1 82t.r 0· ... 25 
H20 0539 

li20=·0531 
1220-0:.25 
1"-20 0425 

03330-t6518 

o llJ 1746 
OlJo-1746 
01BO-1746 
0180-1746 
0160-3847 

0160-38 .. 7 
0160-3847 
OltO-093a 
OHO-093A 
o lC0-22 04 

9100-1618 
G100-161a 
9100-1619 
9100-1618 

0684 2221 
0684-2221 

0684-2221 

0684 0 2221 
0757-0461 
0684- 3311 
0684-2221 
0684-2221 
1810-0136 

Qty 

30 

2q 

52 
6 

It 

2 
6 

33 
9 

10 

22 

4 

23 

2 

Table 6-1. Replaceable Parts 

Description 

I)IGIIIl.L 8UTPUT J..\SS.:,"'l'3LY 
DIGITAL OUTPUT ASSEMBLY (REBUILT) 
CAnACITC~-FXC S2)OF .-2t 2U04VCC ~IC~ 

C~P~I:IT')? ~XG A~O~F + It JOOWV~( ~J~A 

C~'PA.(IT"d':' FX') 15UF+ ~Ot:: i8VDC T~ 

C~P<\CIT8R· fXL: 15UF+ l.O'r 20VCC TA 
( l.PACITt'f<: FXO 150F+ 10% 20V[lC TA 

CAP4.CITPP< FXO 15UF+ 101' 2t.:VOC T'\ 

CCIL-MlL' 5.6UH 101 ')=43 .155)X.37jLJ 
C1J!Lc MLJ :>.6UH lOi; Q.=I+~ .15::i).(.375LG 
C'~IL"MlC 5.tUH lO~ 0=45 .lS50X.17iLG 
ClJIL '~l 'I 5.5UH 101: l)="'t5 .1:J5·,)X.173Ll; 

I~XT~;\CTf}R' PC glj i~L!< P:.iLYS .062' ]IJ THKNS 
~XTRACT:'~-PC SD 13LK PGLYC .C62-fO-THKNS 

n..-=S[STOR LK LO?; .'25\1/ F': f("='°-tOO/+600 
r<.fSI STCF 330 lOt .25101 t=:L TG:: ",+00/+600 
WfSISTOR 330 lot .23~ fC TC= ~ou/+tOJ 

',SISTGR 180 10% .25w Fe TC= ~OJ/+6u0 
R::<;I~TC'K 110 un .25~ !=C rc= 1+01J/+601) 

IC··DI1;ITAL ~CldOBP OTL QU,\O C~ 

Ie-DIGITAL ·CIB16P OTl ~UAD 2 '~J 
I~-JIGIT~L ~C1810P nTl UU~D 2 NJR 
I0'JIGII'L 'C1306 D OTL QUA" 2 I~J 
IC-0U;If·'l :-:N7i-75N TTL 0-T'(P: 

!C-1IGITAL SN1475N TTL 0 T'(D~ 

IC-)IGITAl Sh74JON TTL QU~,) 2 ~AND 

IC-DIGITf .. L SI\'7tr7/}~1 TTL DUi<ll ~-TYD!~ 

lr:.- JIGIT.'\L ~(130:3P )TL QU~'l 2 Q;:" 
IC-DIGITAL "C1810P OJL )UAD 2 .n~ 

IC-JIGIT.L ·CldJ8P OJl GUAO 2 a~ 

Ie·-DIGITAL MC1310P DTl JU~) 2 N1G 
Ie-DIGITAL ·C130SP OTL QUA" 2 OK 
l~-JIGITAL \/CltHOD OTL QU6,I) 2 N:JR 
ICd)lGIT~.L ')N140ZN TTL QU,v) 2 Nf)::<. 

le-OIGITAL 
Ie-DIGITAL 
IC-OIGITAL 
IC-OIGITAL 
ICc'OIGITAl 

nM8570N TTL 
C~3570N TTL 
S~7'tB9N TTL 
S~74199N TTL 
S N7't74N TTL1U4L 

~-, 5<:oIAL-H! 
R S $" I.'L IfJ 

R-S DPL-IN 
R-S P,L-IN 

C TYPF 

IC-1IGITAL SN741DON TTL ~UAL O-TYPE 
IC-JIGITAL SN74100N TTL DJAL O-TYPE 
IC-DI~ITAL SN74100N TTL DUAL Q-TYPF 
IC-D!SITAL SN7·tlOON TTL C1J!\L ,)-TYPF: 
IC-DI~ITAL ~N7~37~ TTL QUAD 2 ~ll~Q 

Ie-DIGITAL SN7417N TTL QUAD 2 NAND 
Ie-DIGITAL SN7~100~ TTL DUAL D TYP~ 
IC-DIGITII SN741CON TTL DUAL D-TYP~ 

OIGIT\L INPUT A'S[."9LY 13330\ srANr"OI 

CflPACITCq< FXC 15UF+~lul'; ZOV'Jr: T::\ 
CAPAe!TC~· fXC l'>UF+ LO~ 2DVDC TI 
e~PACIT~~< FXC 15UF+o101 20voe H 
CAPACITOR· FXD 151JF+ -10~ 20VDC lA 
CAPACIT~~ FXO .01Uf +lO~ 01 2~~VDC CER 

OPACITOK~FXD .0LUf +100 oJt 25.vnc eER 
CAPACITOP,c FXC .0lUF +100- u~ 25WVO( CoR 
CAHCITOR'-HD 1000PF +5~ 100.Vl'C I'ICA 
CAPACITORFXO 1000PF + 5~ 100WVDC ~ICA 
CAPACITG~oFXC 100PF+-51 aoO"VDe MICA 

CGIl-MLD 5.6UH lot Q=45 .155DX.375LG 
COIL"MLO 5.6U~ 10~ Q=45 .l55uX.37<;LG 
CCll-MLO 5.6UH 107 0=45 .!550X.375LS 
COIL-MLD 5.6UH 10% Q=45 .155JX.375LG 

RESISTeR 2.2K 10% .25W FC TC=·40~/+700 
RESISTOR 2.U 10% .25W FC TC= -400/+700 

RESISTOR 2.2K 101 .25W FC TC=-400/+700 

~ESISTOR 2.2K 10% .25W FC TC="400/+700 
RFSISTOR 6S.1K It .12SW F TC=O+ 100 
RESISTOR 330 lot .25W Fe TC=-400/+600 
RESISTOR 2.2K 10% .25W FC TC= 40a/+700 
RESISTOR 2.2K 10% .25W FC TC= 400/+700 
NETWORK-RES 10-PIN-SIP _l-PIN-SPCG 

Mfr 
Code 

234dO 
28480 
72136 
7213f. 
5'2"9 
56229 
'562·99 

15381 

2422~ 
242~6 

24226 
24226 

21430 
23480 

01121 
01121 
01121 
01121 
Oll21 

04713 
04713 
0471 , 
04713 
rH2QS 

012<::'5 
01295 
01290; 
04713 
04713 

04713 
C4713 
OH13 
04713 
01295 

27014 
27014 
01295 
01295 
01295 

01295 
01295 
01295 
012c:rS 
01295 

01295 
01 ~~5 
0120 5 

28480 

56289 
56289 
56289 
5~289 

28480 

28480 
2~480 

53021 
53021 
0~023 

24226 
24226 
24!26 
24226 

01121 
01121 

01121 

01121 
24546 
01121 
01121 
01121 
28480 

See introduction to this section for ordering information 

Mfr Part Number 

03330-06505 
03330-69505 
G~15~~~lG0300WV1(~ 

~~l5Ca2\1;~300~VIC~ 

15(jr:-156X']020~:?, 

1 'ju":ll 56 X902(P32 
15U0156X~020B2 

150L1 156X907.0B2 

15/'5' 1 
1 ~/5Al 
15/561 
15/ ;;~l 

40,,0 0748 
40;'O-014rl 

(PI021 
C83311 
(B3311 
CBl3n 
(81311 

MC1308P 
MelBO!'p 
MCI dlOP 
MC 1906P 
SNH 7j~ 

SN7;.15"', 
SN7400~1 

SN7474'1 
MCi303P 
MCl810P 

MCleORP 
MelS10P 
MCl80a D 

MCISIOP 
S~74J2N 

fl"'8S TO\! 
O~8570~ 
Sf\t7'tl q9~ 
S~:7419q~ 

SN7474N 

SN74100N 
SN14100~ 
SN74100~ 
51\:74 1,OO"J 

SN7437N 

SN7437~ 

SN74100N 
SN74100N 

03330-60578 

1500156X9020?2 
150D156X9020A2 
150D156X9020il2 
150D 156 X902 OB2 
0160"3847 

0160 c 3847 
0160- 3847 
D15CHI02J 
C15ClEl02J 
PD-15F!0IJ3C 

15/561 
15/561 
15/561 
15/561 

C~2221 
C82221 

C82221 

CB2221 
C4'1/8~TOo 6812>F 
C83311 
(82221 
(82221 
1810-0136 
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Reference
Designation

HP Part
Number otv Description Mfr

Code
Mfr Part Number

q6t; i
It,ve
\ ,:.,J :
l0U *
A ol] -r

46U6
.qOr.l7

ir6J o

AcJ>
At.Jt".1
a6JIl

ti r, iJ iZ
.rt l-Jr:
AciJ11
k z,t Lz
A6vlf;

Al;17
A :,J rb
A6UI:
A: t-rzlu
qbUz,

a <r,.) zz-
/-r c -l i{
A cr.J Zl:
Ac'tjl:
i\ brJ.,- l

t L'..1 lc
A6W1_W5
Ar (A ONLY)
46 (REBUILT)
AO L:
Ac L.c
Ao -2
i;.; L rr

Ac'u)

Ao u.;

Ao u I
AO LI'
Ag -t
Atr LlJ

AC
AC

'"{ o

A6

AO
r{J

AC

eo
.t r.i

A6
Ab

A6

At:
'{ C'

a.b

,i l,:
r-rI 5-
.-lI -r't

-i 5:
i-r5:

t,i57

rlc
btJ

t,ri
8".t

d7
UiJ

U:
r'i I \,
r.,i "

n-2
'J-.:.

.1 i
*l
t\j
n$

A6 i\,
Ab F,'
A6 h l0
AT, F I tr

Ac ki2

a3

.\L
Ao
AO

A4

LA

Li
Li
Lt

a6

1e20 0070
LFZC- CC 5/+
le20"c0?2
I e:o 0c54
l82C-00i+
1 820-041 8
1 820-0418
LE2C-Q?:P.
1 t2 0- cecl
i S;. i !$,ri1
t r2 c- 0u 5/t

1820-"0174
LEZO 00 irr
1 t2 C-Cf 1rr
i 82 O- 10{r2
),8? O 01 74

Itao-07d2
Lt2ii 0054
t €20- c519
I 82 0- 0077
I el\) 0616

I t2 0- 0537
i€2c ori'l
t82J-0C6R
1820-0[7/r
182 O 0rr25

L 82"- CC 54
11153-01301
0 3330- 66579
03330-69579
0180 L746
01cl\) l'/+r--
0luLr LT+6
0i6u L'|46
0 i.i, {r 3e47

J16u 3847
o 160 3{:,47
0i6u 2204
():.60 2u50
Olt10 LI43

?i00 l6:a
9 100 l6I {l
! luU loi.j
9Lu0 1fl-3

199(} 0400
l;90 04JiJ
l.g0 0400
i9ec o40d
1!,r 0 C/'rJ0

19{:O 0400

L854 A354
L25+ 0r 54
l85dr 03 54
185:r 03t4
i d54 035+

1854 0354
I 3r + C3)4
i 8 t4. Q3'e+
L85+ a35+
1854 035+

1854 0354
I €,5+, C354

0684 2221.
1.8:. O 0136
I8lti 0l3i''
0684 222L
0797 046L

c6t + 33 !.1
0684 1021
0€98. )+Bl
05c,E 1437
o{98 34$7

4

4

+

Ll

15

3
(,

+

I'

t

5
I

2
2

L?-

22

/.

24

lc-0IGIrr\L SN'I4-rOirl T1'L E lllNl
IC-i)IGITAL SN?+CC\ T'iL rlUl.tr 2 NAr{i)
IC-iiIGITAL I.t\?d*5{)N rrL i'UqL ? AND' t " 'Ii\\
IC-DI(iITAL SN7400l', r-iL QU.tf 2liar\i]
i C-D I G IT At S r\7r:0Cr\ TTL rtUAf Z f(Ahr
IC_DIGITAL MC1812P DTL OUAD 2 XOR
IC_DIGITAL MC1812P DTL OUAD 2 XOR
IC-DIGITA[ t"rCl3l0F i\TL r]t_lAD 2 N.ik
IC-OIGITtL Sfrr-412t TTL 't'FL 3 i.,l0r\j'J

IC,, IICITAL Sr;7410itr TTL l"pL 3 NAj\n
IC-JI{iirAt St\7/*CC^ T_11 rtlJAl 2 NAr.lf,

IC-,-'lICITlt SN?/|04f\ rTL rllX I
IC"DIGITXL SIT4CCf' TTI- 'JU{n 2 NAi'.lu
IC-t] IG IT AL aS??OL 1'TL L)!rAr, 2 2-r'l'- 1-L INt
IC-lrISIl'{,L SN7+tf5ht rTl- R,,S PFL Il',
lC-L'tIGITAL t t\7404^l TTL HCX I

IC-nIGITAL St\7.+27Nt Tvt_ TpL 3 
^,iCR

IC'.1)IGITt.L SNT,itO|\i T IL QU0n t x*,1ttll;

IC-DIGTTAL SN743?N TT L QUAD 2 NANL!

IC-nl6tTAL 5tt7474tr'T"l- DUAL D'-TYDf
IC-DI4ITAL 93220C TTL QUAI ? 2- !';-1-L lt'l!

IC.DIGITAT- 5N7+1 3iJ TTL i)UTL 4 NA!.JT

iC';IGIrfL 5\741.f,'r TTL l'rEX i
I C-r I : IT Ar S rr741 )N T;L l-pL 3 ',iAN.-;

IC-i-l!\,ITAL 5\'/404i1 TrL q:X I
IC.DIGITAL SN741OO\ TTL CUAL T". TYP:

IC-)IGITAL St:l4ng^u.rrL erJA,) Z NANu
WIRE:JUMPE R

ilIGIT,tL IivPtJl ASSETI3LY (3330'r.' -iPT 00*l
DIGITAL INPUT ASSEMBLY (REBUILT A OPT OO4)
cAP.lclr,lF" Fxrl l5t,F+*10t 20vLrl Ta
cAPACIT-',i::. FXD 15UF+ lu? 23V)C TA

CApACITTID-FXi 15UF+ l0"a 20V3C TA
CAPACIT['F. FXi I5IJF+ IO? 2OV,Jf, TI
CAPACITiIF- FXC .0ltjf +IU0.0g Z5hVCC C{F.

clPicITrlir.FX0 .0luF +i00-0d 25viv;i'; cft-
CAPACITT:f', t-XD .0IUtr +100-0% 25hVDC ttf.
CAP,qCIT':;..FXC IOoPs+ 5Z 300"{VilC uICi
C.APAC IT.JT'.-FXD .IJ82UF+ IOX ]5VDC TI
CAPf}CITCIR.FXL .IIJF} iJg 35VDC TA.

C0IL.MLii 5.f,UH .10:3 u=45 .:55DX.175L3
CIIIL "y.!ll) 5.6UH LO?; Q=45 .155DX.375L;
C0IL.'l',tLt' 5,bUH iOX 8=45 .155DX.375L(;
ccIL.-qLF 5.6tJH 10?i Q=45 .l55LrX.375LG

tpTi],.I S,.LaTf F LEC*pXS"iF I F=6Cl"tS-!t/rX
C,PTtl 'I5Ct..iT Cf" Lt:,'> PX,s1i" I F=60i'lA-r4iX
cPT,*1., ISCL^T;fi LbD, PXSTF IF=6Cr.lA-FtAX
CPTt- ISCtLdTuF LEi;- pX:TF IF=6ONlA-,.'iIX
flPTu. I s;lLr.Ti_ F Lri), pXST:. IF=6C'{.d-l"ttiX

CPTO* IS0L{TOF LED*PXSTR IF=6Of4A-f'lAX

TFA\ISISTCk t\Pii 5I T3*52 Pi'=350Mrl
TF.A\SISTOf. i',lPN SI fr,.52 PD=36Oi4h
TFANSISTOF. NFi'I SI T)''52 PiI=36OHh
TcA\SI1;T0l' itpry SI Tt] 52 Pll=36OtlH
Tt.ANSISTCf. liPN SI T(t,5? P[i=36OMi,/

TRAf'{SISTilF, \PN SI TO-52 PC=3501'th
TiAl'{sISTllii hP;\ 5I T{r.5a PD=36ijf'lH
TFANSiSTCS NPN SI TC-46 PD=5OOI'{W
TRANS I ST 'Cfi, lr FN S I Til 52 P r-t= 36 0MH
TFAN5ISICi \Phl 5I Til 52 PD=360f4t"1

TcAirS I ST tlr N eil S I Til-52 PD= 36OFrJ
TFAr\,l5ISf CF hP\ SI TJ'52 PD=36Otl'{

nISISTER 2.2K l0X .25W FC TL=-4JA/ +7C0
NFT'vtOFK- FtS 10.-pI\-SIP .1'PIN-5pCG
NiTI.,3FK,F5S IO'PIN.,SIP .I,PIN-SPCG
RESISICF 2.?K l.0t .?5n FC TC=-4OO/ +?00
fiESISTfr, 68.lK 1X .125d F TC-0+-100

fiFSISTCt. 330 l0U .25f,f
RESI.STOF 1K 10t .25,,1
RESiSTC! 255 lX.1:5H
FtSISTCF 255 18 .L25ri
RESISTCF 255 1t .t25ht

FC TC=-4CJ/+60U
c Tc=_40c,/+600
F TC=O+- lO0
F TC=O+- 100
F TC= O+- 1{J0

0',_?q5
0t2e5
0129 5
nL29 5
01295
o47 13
2846 0
0l;?13
012q 5
01.2q 5
012e 5

0I295
01205
a7 2t3
o12e5
012e5

0l2c 5
012?5
01295
0124 5
07 263

0l2a 5

oL?e 5
0t2s5
0l21 5
01295

oL29':
28480
?E4i\A
28480
56289
56289
56289
56289
2848 0

2 8480
284eO
0902 3
56289
56289

24?-26
?42?6
24??6
24226

50522
50522
50522
54522
5A522

50522

28480
28480
?8480
284g O

28480

28+80
28480
28480
28480
284BO

2 3480
28+80

01121
28480
2 8480
01121
24546

cl12l
0t 12L
16 299
lo 2q9
l5 2q9

SN743ONi
sN7400r't
sN?45 0\
ShjT4lOt,l
sN7400r{
MC1 81 2P
1 820-041 8
r4c18t0P
SN?zr12N
sN741 0N
SN7+OON

sN740+N
SN746glt1
9322rC
sN?41.65\
sN744+N

SfrTrr2 7N
Sl.t740Oli
sN 743 7N

sN74"4NJ
932zDC

Str74l3N
Srrl7 4 1 6i,l
sN 7410f{
sN740+Nl
sf\74100N

SNI?rrO0N
1 1 153--01301
03330. 66579
03330-69579
I 500 t 56 X902 082
1 50D1 55 X902 CB2
l50Dls5x902oe2
1500156X9020B2
016 0- 384?

016O- 33t+7
0160-3841
FD'rl5Fl0lJ3C
150n823X?03542
l5Ot-r104xeo35A2

L5 / 5(,L
L5/ 5bL
15l5bl
l5l561

HC T.6
r.rc T- 6
rc T-6
MCT-6
l,lc T-6

HC T-6

I 854- 03 5+
1854-035{
1854-0354
L85+-0354
185+- 0354

LB54-035+
LB5+-Q354
I 854- 03 94
t 85 /r- 03 54
1854-0354

1 85+- 035+
1854-035+

c82?2L
1810-Cl36
1810-0136
c$l22L
c+-l l8-T0-681?-F

c8 33t I
cBr02l
c.4-1 /8-TO-255R-F
C4-1 /8-TO-255R-F
c4-l /8-TO-255a-F

Table 6- I . Replaceable Parts

See introduction to this section for ordering information

• 

Reference 
Designation 

A, 'J ~ 
~ LU-t 

.lcJ.J 

A6U6 
J\6u 7 
,~6J 0 
..l.cJ'-;; 

.. t,.j ..... 

c< LJ 1! 

loLl) i.2 
4tJtJ.J..; 

Ac.J ./."; 
~ '.;. J 1: 
.'~ov Lt' 

"'.:J17 
A.:;,.J 10 
.:. tv 1 '. 
4tLJLU 
.... to..;,[ .... 

il. ",JL<.­

/..,,_1,-''., 

hth.JL:) 

A.:v.2.:: 
.~ btl.~ I 

~ ( ... .1 ,~c 
A6W1-W5 
", (A ONLY) ~3 
A6 (RE8UILT) 

At. .... ' 

~(.. L. 

Au l~ 

AC L:... 

4f) l<t 

At. 1:):'. 
,:t6 u!)_ 

,I ~, 
At: __ I '):;> 

J... t ,,1 ~"" 

Q:J 

Ao ...:.i 
!...C' I.J[J 

~r:, \J'-; 

AD 

1-.6 ,~; 

At. f., .J.6 
,::.,6 blu 
A6 f-l1 
A.t f<li 

HP Part 
Number 

1~20 ell:"!) 
lr2(>Ct 51 .. 
1220-C072 
tr2(> GG54 
1L70-00:"+ 
1820-0418 
1820-0418 
le~(>·C2 . .:,f· 
1 [2 0- (f,Q1 
1[,:....; G").)n 
1 ,':2l~L:l L1ft 

IP2c··0174 
1~.20 00:-4 
1£2C·~Cf:lA 

11320-10",2 
l020C174 

1 £,z 0- C7 dl 
1[2~ OU54 
lE~O-C539 

H2O-DOH 
leLv 0616 

1£20-0537 
~t2J 051l 
162';~OC6~ 

lE20-011't 
1e2,J O(i25 

ItZ'..=CC:4 
11153-01301 
03330-66579 
03330-69579 
0180 1746 
l)lPJ 11'+f: 
lJl~O-~ 74-'> 
Jiti\) 1'/46 
uJ..{u 3;:;,47 

Jitll 3847 
0160 3[.47 
016U 2204 
\)':"dO ZL'3Q 
ulhG 1/43 

:; LuLl 161. R 

~ 100 161~ 
SluU 101J 
qluO It'1..3 

1,,0 O~OJ 
1:90 04JU 
l'9004lH) 
lS90 0400 
l~cu C4ll0 

U~54 0354 
1 f: j..,. u.:...,4 
lB~i~ 0354 
1 e5':~ 03::i4 
i 1:3)4 0354 

lP54 OJ54 
Id':l~ C3j4 
~e~L;- 03,,4 
18S4 0354 
1 D5'l" 0354 

lSS4 03 S4 
H54 0354 

0684 -':22!. 
IS10 0[36 
le!(r· 013::. 
Ot84 2221 
0757 0461 

Cct4 3311 
Ot84 1021 
O(Sd :407 
ossa J~37 
0t9b 34f;7 

Qty 

4 
11 

IS 

12 

22 

24 

Table 6-1. Replaceable Parts 

Description 

IC·-{~IGP.L>L Sf\14jO~ ilL f, rl~N2' 

IC-llIr;JTAl SN748C~ r,L Jun, Z f\oAI\:C' 
IC-l..dGl"':"tL ~ 1\7451)f\: TTL '~,U!:..L '2 A~D r~ 1'\1\1 

IC-DIGITtl "f\7400r. r'-L QU~l, Z Nol:\\, 
IC-IJIGITAl ,S1\7 L OOI\ TTL Qut.C' Z t\Mi r 

IC-DIGITAL MC1812P DTL QUAD 2 XOR 
IC-DIGITAL MC1812P DTL QUAD 2 XOR 
IC-DIGI'Al ''':C11l0F ~'TL ()1J1r' 2 I\J-Jt. 
Ic-nIGITI'L S/~;412~ TTL ... ·FL 3 :J6'~'J 

!C,--':'II(dTt-L ~~,741().' .. TiL ~C.l 3 ;\A\r 
IC-JI(~FAl S~7/tCCf\ T'-l 'JIJ4:' :2 Nd.~>J~' 

lC-~ICITIl S~7404~ TTL "LX 1 
Ie -DIGI1tl S~74JJ~ TTL ~U~D 2 ~~~~ 
IC-PIGnAl '":322['!( TTL \.)l!Ai~ Z 2-T'l-1-LHH 
IC-~ICll'~L SN7~lfS~ TTL ~ 5 P~l Jr, 
lC-DI~IT.L '~7404~ TTL ~~X 1 

IC-8IGJTAL ,~H27N FL rPl 3 ~GP, 

IC~QIGIT~L ~~7410~ TTL OVen 2 ~ANr, 

IC-OIGITAl 'SN7437N T1L QUA.Q 2 NMJl' 
IC-1l1GITtl s.~7474r\' r"'l DUtIL rJ TYo~ 

IC-UISITtl S3220~ TTL UUA~ 2 2-r~-1-LI~ 

1(.-CIGITl-.L S!'\7413i~ TTL l~U/L -4 N!\~H 

If ~I~IT'L ~\74l~l~ TTL I~EX 1 
It:-lI-;r';t.t ,:;,,.,741')\t r,"L -:f"l :3 jA'''~ 

IC-;)~vIT!'l 'S:,,\14U4i, TTL "::-X 1 
Ie" 0IGI"!'Al ~~741JOf\ TTL C.lj~L f"- TYP: 

IC-JIG!TAl S~7400~ rTL UIJ6J 2 NA~u 
WIRE:JUMPER 
rlr..IT,t.l Ji'lPIJl AS)E~8LY (3,30-\, -lPl UO-'t. 
DIGITAL INPUT ASSEM8LY (RE8UILT A OPT 004) 
CAP~CIT~F' FXa 15lIF+-IOf 20Vn~ Td 
(A,PACIT "r' rxc 15UF+ Iv'} 2'JV')C T!'t 
(AD'\CIT":'c~ FXC 15U~+ 10-:; 20V;)( T4 
CAPACrrr"·F<· FXC' 15UF .. LO'f 2JV)C T\ 
CAPACITJ~· fXC .GlUt +lUJ Q~ 25WV~r CE~ 

CbP~CIT':!"·: FXC .OlUF- +~OO-O' z5wv~<, ca 
C.e.PACIT"'r FXC .Olljt: +100""0% 25wVDC C'.::~ 

C.bP!.C!T':;; F-XC lJOpl=+ 5% 3JO ..... VDC ~I(:.. 

CAP4(ITJ~' FXS .U82UF+ lO~ 35V~C Tj 
('APll.CITuF.' FX,- .1UF ... 1J';: 35VDC l'f~ 

ceIL'MUi 5.{)tjH lO;i 1"J=45 .:55fJX.375L:; 
CflIL'I-1l11 5.6UH 107<; q=45 .1550X.375L"; 
COIL MLC 5.6UH lU~ Q=45 .155DX.375lG 
CGll·MLn 5.6UH [0' ~·4· .15SuX.37SLG 

C.PT:.) -I sru~TC" L~o-PX.s '.-r< IF=6JMt-...",X 
(PTU ISlL~IL~< If ..... PX~1r~ Ir=6:.)i·\J~-~:~,~A 

CPTO ISrL'T~F LbD FXST; IF=60 Y b-MtX 
CPT;1- ISOLtlTL:: Li::':J)- PX.SH IF=60~1.1I-t·I.lX 

(1PTu· IS·:U .. TCJ:l Lt~)- iJX~:", IF=6J·'4!l-Mr..X 

CPTO~ ISClt..TGF l':O-PX~l:; IF=60MA-MAX 

T'A~SI5Trk ~PN 51 TJ-52 P:=3&OM~ 
TkA"I~ISTC·f.. i'~p"~ S! T~\ 52 PG=360M\\ 
Tj;A"ISISTOP f\.FN 51 T) ,52 P~J=360~~1 

P:,c.\:SI';TOf.. ~\P(\j 51 Tn 52 Pf:'=36;)M\oI 
TF.ANSISTG~ ~~F;'\f SL HI 52 PtJ=360MW 

TRANSTSTCP ~PN 51 Tn-52 P~=360MW 
IfANSISTrw r~p~ SI Tu· 52 P[,,=36JMW 
T"ANS1STcf' NP~ 51 Tel 46 PO=500MW 
T~AN.sISTC!~ :-.PN 51 TO 52 PJ=360MW 
Tf..~N5YSl C;;, !\'P~l ~I TO 52 PD=36J!'I!t~ 

TqA~SISTC~ NPr~ SI TO-52 PD=360~W 
T~'~SISTC~ ~P~ 51 T~52 PO=360~. 

oC5I5TCR 2.2K 10% .25W Fe TC=-4JO/+7GO 
~FT.Q.K ,~S IO'I~ SIP .1 PIN-spec 
NET,,~rK ":OS 10 'PIN'·5IP .1 ·PI~-SPCG 
R~SIST(~ 2.2K lot .2Sk Fe TC=-4QO/+7JO 
I<=SI5T[" bB.IK 1% .125" F T(=0+-100 

K~SISTL!. 330 lO'f, .25W Fe TC=-4CJ/+6lJU 
,f5IST~, lK 10~ .25' Fe Te=-4QC/+600 
R(SISTC'" 255 1~ .125 .. F= TC=O+--lOO 
"[SISTO 255 l~ .125W F TC=0+-100 
RES1S1 cF 255 n .125w F T(=0+-100 

Mfr 
Code 

01.295 
01295 
0129 '5 
n 12S 5 
012e 5 
04713 
2b4bO 
0'.713 
01295 
012'15 
01Ze;. ~ 

012S5 
0!2°5 
072t3 
012"~ 

012 0 ~ 

012G 5 
01205 
012S~ 

012 0 5 
07263 

012°5 
012S 5 
01'295 
012<;5 
Ol2S5 

012c,,~ 

28480 
23~;:,O 

28480 
562A9 
56289 
56289 
56289 
28480 

28480 
284,30 
OQOZ3 
5628q 
%2A9 

24226 
24226 
24226 
24226 

50522 
505:2 
50522 
S0522 
50522 

50522 

28480 
284QO 
28480 
28490 
28480 

28480 
28480 
28480 
28480 
28480 

23480 
28480 

01121 
28480 
28480 
01121 
24546 

C1121 
C1121 
162 0 9 
Ib2qq 

162°9 

See introduction to this section for ordering information 

Mfr Part Number 

SN74~O~ 

SN7400"J 
SN7450'IJ 
SJ\j74~f)"'J 

sr\'7400~,J 

MC1812P 
1820-0418 
~C1810P 
SN~412'" 

5N1410N 
S'7400' 

5N7404N 
SN7400N 
q322re 
SN14165'l 
SN74~4N 

S~,7427N 

~N7400~ 
5N7437N 
SN74?4N 
~32zr)( 

S"'17413~J 

5~7416N 
S1'<7410~ 

SN7404" 
5"'74100N 

Sfln'~OON 

11153 .. 01301 
03?lO 66579 
03330-69579 
1500156 X902 0B2 
lS0n156X902082 
150Dl'~X9020D,< 

150DlS6X9020B~ 
0160-3847 

C160-33 ft7 
0160-3847 
J'D"1~FI0IJ3C 

150~B23n035A2 

158rlO~X9035A2 

15/561 
15/St-! 
15/5bl 
15/561 

~c T-6 
M(T-6 
~C T-6 
MCT-6 
~rr-t 

MCT-6 

1854-0354 
1854-0354 
1854-0354 
1854-0354 
1854-0354 

1854-0354 
1854-0354 
1854-0394 
1854-0354 
1854-0354 

1854-03% 
1854-0354 

C82221 
1810-0136 
181 (J- 0136 
C82221 
C4-1/8-TO-681'-F 

C"3311 
en021 
C 4-1 /8-TO-2 55~- f 
C4-1/8-TO-255R-F 
(4-1 /8-TO-2 55>- F 

Scans by ArtekMedia © 2008



Table 6- I . Replaceable Parts

Reference
Designation

HP Part
Number

Qty Description I Ujl, Mfr Part Number

"\6
A:
Ar
ib

AO
eb
t\c h. lu
Ao " i I
{C 11 uJ

i *: \1. rr

Ao ".2:
A 5 :t./-o
A; i. -7
{6 irl,d

46 lz9
At r..-rLl

r\5 X:r
Ao i*il,
Ao n3-

Ab
A6
Ao
Ab
A6

.lo

.:.,6

A6
A9
A5

ir
l+

li :.*
n-i ir
t r/
n-J.:
n-J y

^.iU
F.a. I
t.+2
h*e
i4r

Ao xr5
Ab R48
i\5 i*'t9
Ao F 5t)
At, h: i

A6 TJI

lb Ue
A b r.J:
46 

'+AC u),

A 6 \Jt)

A6 uI
A6 uri
il6 U9
Ao JiJ

A6 UII
A6 UrZ
A6 Ur-i
t\o Ur,{t
Ab rJr5

A6 Ulo
Af .rf7
A6 Ui8
Ab Ui9
Ab U.O

46 U/l
A6 022
Ao Uz+
A6 U;5
A6 U26

Ao U27
A5 UI8
A6 U29
Ao tJr0
Ao url
46 W1--W5
AO (g ON LY)
A6 (REBUILT)
A6 ul
Ab Cz
A6 L.,
Ao L*
Air L5

a3

0<,9 B- 3487
0 g! 3. 34',d7
0€23'3487
0 6r 8.. 1481
0 6; 0- 3487

c6i3 3487
0r38. 14dl
J598. 3487
Jc9.r 3t+8,f
J68+'' I021

063+ 1021
068+ 1021
068+- lri2l
0s8+' 1021
J5ts+.1OZl

0o8+ 102:.
06,J* 1O2l
Otrd4 ' 10 2i
0 03 4 102:.
u5A4 l02i

068+ lo2r
0brJ+ 1021
0 58*i ic21
0eJ{ 1021
068+ 1021

0684 1021
0 584 ,1021
0684- 1021
06E+.1021
058+ 1021

0684 1021
0684 222L
0684- I031.
068+. 1031
O1's7 '0413

i82o 00?o
1t?2& 00 54
L82s. uO?2
I EZ O' 00 5r+

1B2U O054

t 820, 0418
182-U 0418
I 820- 0Z 38
1820 0068
1820 0068

1820 0054
I62u'0I74
1tsU0'0054
I 820- 061 6
1820-L0+2

:320.- 1053
1820 0782
3,32io - 00 54
lB2(}'0539
tr820- OO77

t820,oe07
i 8?0"'06 t 6
lSeo a577
182r> 0068
l32C- 0174

1 82 G. 0425
1820-0054
182o-0668
1820 0668
i.8Zt>' 0537
11153-01301
0 3330-- 66576
03330-69576
0 18&- I 746
c 180-- L7 46
0:.80 Ll+6
0 lti O- l7+6
0160., 3847

4

2

6

2

4

5
L

R:.SISTCR 255 Ig
F:sIsTCR 255 is
F €S I STCF 255 Ig
t-ESIStrCF' 255 tH
Fts{s'rcF ?55 L?i

Fi:5ISTCR. 255 iX
i rs I5T i:R 255 lH
cESISiCtr 255 1?
F[SISTIF 255 Lt
'.?€SI STCR 1K lOE

Rf;SISICi: IK ICT .25'rJ
RislsTcf: LK 10? .?5vt
RESiSIL:1. 1K I0t .25w
N'iSISTfF IK IOT .25.i'{
k r! S I ST tl'r. 1K l0{ .?-5'd

FqSISTCR lK 10x .25y1
liESISl'C& IK lOE '?5','lR,:SIST0i 1K lOg .25W
FrsIsTl! iK l0t .25N
R: S I ST Cii 1K IO3 .25U

FFS I STCP 1K LOq .2.5V1

kL5ISTCR LK l0{ .25|,/-
PFSISTOF lK 1'J{ .2i,|
TiESISTCT< iK 13{ .25i"1
rgsISTCil lK 10t .J5il

RFSIST[fi IK :.Jg .25,]
ncSISTOF lK l0Z .25H
F] ESI ST CR IK IOT .?iN
F,ESISTCa lK 10X .25x
FEStr STCF iK LOg .?svl

l Zl;Vi tr TC=C+- lil0 | L:ZSS
I 25H F TC=O+-loO I loZco
i25vt F TC=0+-100 l16?49
125* F fC=0+-1,00 ll62s9
L25vt F Tf.=0+-1gs lrOzss

I

L?5n F TC=O+- I00 | f62e9
l25x F TC=O+* l0ri | 161q9
125t^t F TC=O+-100 ltOZso
L25'!1 F 11-.=0+-100 | f629c
25Yl FC, IC='4C0I+600 lCff21

Fc TC=-4 )C/ +600 | 0t f2 I
FC TC=- +JAl +600 | 0t 12 I
fL fi=-43Cl +6C0 | 01 12 I
FC ri=-40cl +600 | cr 12 1
FC TC=- +oc/ +600 | ot rz t

FC TJ,=_4tJ0/+600
FC TC=-+OO/+600
FC TC=- lOC/ +600
FC. Trl=-400/ +600
FC Tt-=-400/ +60J

0I121
01121
c1121
01121
cI121

FC tt:=-400/ +600 | cl12 r
FC TC=-+U0/+60C 1011?f
FC f 4=-!+JQ/ +600 | 0f 121
Ff, TC=-1t)0/+60C lcrtzr
FC T'.:=-4 0Q/ +6QC | 0r 12 L

I

FC Trl=-U)o/+600 lottzrFL T1l=-+00/+600 10I121
FC TC=-4CC/+600 | Clf?l
FC TC=-+OA/ +6013 |Cf f21
F(, TC=-4C0/+6C0 | Cl i21

cFSI ST{-rR 1K 10X .25H FC TC=-400/+600 | ct 12 r
RESI STCp Z.Ztl t0X .?svtr FC TC=-4C0/+700 | 0112f
FTSISICF 10K 10? .25w FC TC=-4OO/ +7o0 | Cl121
3€St STCF 10K lOX .25'rl FC TC=-400/+700 | 0i f 2l
RESIST0F 3eZ !.8 .125U F TC=0+-l'00 | 24546

IC".DIGITAL 5t'l743ON rTL 8 NAIID 1012e5
IC.'r]IIIT AL SN?4UON TTL T]UAD 2 N'iI'ID I C1295
iC.-CIGITAL SN745ON TTL DUAL 2 II{D-O"'-II'iV I tIT Z"S
IC.'DIGITAL SI!740ON rTL QUAI ? NAr',iu l0!"295
iC.'DIGITAL 5t\74o0N TTL QUAD 2 N.lNo l0l2c5

IC-OIGIT AL T,C1ST2P ]TL QU.AO 2 f XCL-CR
ic--DIGITAL MC18l2P 0TL QU4D 2 EXCL-ilt'r
IC*,UIGITAL T'C13IOP DTL QUAO 2|ii]F
IC*DIGITAL SN74I0t{ TTL TPL 3 t'IANC

IC-DIGITAL 5t\74101'l TTL TPL 3 N ANO

IC*DIGITAL STiT4OOII TTL QU,I.D 2 NAN{)
IC.'gIGITAL SN740+f',1 TTL HcX 1

iC.-.OIGIT TL SN.740ON TTL QUA$ 2 NANC

IC.--DIGITAL 9322DC rTL QUAC 2 2-TO-l-LIi
IC*OIGITAL SN74l65N TTL {-5 PRL-If'l

IC.-D I G IT AL S N74I4N TTL HEX 1

IC..DIGITAL Sf\?427N TTL TPL 3 NOi
IC-JIGITAL 5\74OON TTL QUAD 2 NAND

IC-.DIGITAt SN743?i.I TTL QUAD 2 N,\NO

IC=.3IGITAL St\7474N TTL DUAL J-TYPE

IC-D IG IIAL SN741O0N TTL DTJAL D-TYPF
IC-DIGITAL SNT4OON TTL QUAD 2 NA\D
IC-DIGITAL SN74O7N TTL HEX I NON-INV
IC-DIGITAL ST7+O7N TTL HEX I NCN-INV
lC'-DIGITAL Sl'i7413N TTL DUAL 4 NANO

WIRE-JUMPER
DIGI TAL It!PUT ASSEMgLY ( 33308 STAt\iDAADl
DIGITAL INPUT ASSEMBLY (REBUILT B STD)
CAPACIT'CIF*FxD 15UF+-lO't 20vDC TA

CAPACIT'JF.=FXD I5UF*-IOE ZOVDC TA

cAP,{clToR--FxD 15UF+= t0f eOVDC TA

CAPACI TCR'-FXC 15UF +- 108 20VDC TA
cAPAC ITOt --FXD .0lU F +100-01 25l.lvDc cER

04713
04713
c4713
012e 5
012q5

01 e95
c1_295
0l2e 5

a7 263
0l2e 5

0l 295
01295
oL29 5
0!.2e5
ol2c5

IC-DIGITAL SN74I2N TTL rPL 3 NAf-lD 1012e5
IC-.'OIGIT AL e322fiC TTL QLrAD 2 2-19-1-L IN[ | 01263
IC-DIGIIAL Sf\7416N TTL HEX I lolze5
IC*OIGITAL SNT4ION TTL TPL 3 i'lAi$o 101295
IC--DIGITAL SN7404N TTL HEX r l0t2e5

01 2e5
012e5
01295
01295
ol2e5
28480
28+80
28480
56?89
56 289
562A9
56 289
28480

Cri-1/\-f )-255c-F
f 4-L / B-Tr)-? 5 5q- F

C!rl /\"TC-?55;:-F
C. /+- I / S*T O-? 5 5'{- F

c4-t /8-fJ-2 55r-r

C.4- I / 8-T0-2 5 5 ri-tr
t 4- t / 3-T0-a 55tr.-F
r- +-L / 8*TO-255p'F
c 4- 1 / vr o-25 iti- F

c r 1021

Cc<1021
rBl02l
cB I 0?1
cBl021
c81021

cB t02 I
cR1021
c e, 1021
ceI02l
( rl. 1 021

cR1021
cBL02I
c31021
cBt02t
c81021

cB 1021
c8102l
cBl02t
LB102t
cR102t

c31021
cB222L
cFl031
c111031
c4-1 / B-TO-3 92R-F

Sf.l7430t',1
sN7400N
sl.i7450N
SN?4OON
SN 7rlOON

r',tc t Bl2P
MC1812P
r{c I 31 0P
sN7410l'l
SN?41O1'l

SN7400ll
Sf':740+N
sN7400f.,!
9322DC
srj?4165f'l

sN7+14N
sN 7427r1
SNT4OON
SN7+37N
Sl.l7474N

srJT+!.2N
e722DC
SN ?41 6N
SN74I ON

SN 7404N

sN?+l 00N
sN?+00N
SN 7+O7N
sN7407N
sN7+l 3N
1 1 1 53-01301
03 330-6 657 6
03330-69576
L 50D I 56 X?02 092
150D156X902082
I 500 I 56 X902 082
1 500 I 56 Xe02 082
0160- 3847

See introduction to this section for ordering information

Table 6-1. Replaceable Parts 

Reference HP Part Qty Description Mfr Mfr Part Number 
Designation Number Code 

~b .. i 3 uc90-J4P7 '< SIS 1 CF 25~ l~ .12':;\0; c Tl=C+~ 1)0 t~2S9 C4-l/9-r0-?5SQ-F 
.6 t...L4 U ~S', J 3487 P S I <;1 CR 255 il .125W F TC=Qt--1OO 16 zqo (4-1/B~TI)-255r.:-F 

b I'~~ Of;..., 3- 3487 , '5 1ST ~f. 255 U • ~ 2:;~ F 1(=0+-100 16?qq (' t~l / 'l~ TJ-2 5 ')':.-F .. ":&'O Oc'oS 34 9 1 '< 5 I S rCR 255 1% .125<'1 , TC=O+-100 16299 CJ~-1/8-TO-25~.{-F 

::'.'-1 ~l i Ob6- 3487 F s!src~ 255 1% .12514 F T(.=O+~ 100 16 ZS9 r4-1/f!-r0-255~-r 

.0 'L,1 Jt:~8 3487 ~;:SISTCR 255 l~ .12'5..- F TC=O+-lOO ltlZ9,? C4~1/8-TO-255\~~ 

.t ,d ()(? 8- 24 (} 7 ~:-SISTLR 255 L% .125W F [(=0+-100 16;::99 C4-1/8-TO-25'R-F 

'0 1';:.1.. J6~J3 3481 kcSISTr~ 255 U .125W ~ TC=0+-100 16ZQQ C4-1/R-TO-255P-F 
too ,d Jc!;,j 2'.81 ~tSiSTO;{ 255 It .125~ r TC=O+-lLlO 162<; 0 (4-11 ~~TQ-25S~.-F 
• L 1~ ... ..J J63 .... I02l '([SI STCQ lK lu~ .25. Fe TC= -4}01 +600 01121 Co I on 

-" ,,'~ Jt.l4 1021 R~SI<;TO 11< lJ~ • .2 5w f-c, TC=-4 )ett-60a 01121 CclQ21 
~u ,~..2 j uGH4- 1021 :~ESISTCr lK 1O-~ .2SW FC TC=-;JO/+-600 01121 (81021 ., 

"" 06134 1021 RES 1ST Cf< lK lOt .,l 5W ::c. [ :=-4QCI+600 01121 C~IO,I 
A;. hL- "I (j~;:J"" 1021 ::"2:5 I 5T08; lK lot .25W Fe T~=-400/+60J 01121 CRI021 
,6 ,'Ld J6!3"t 1021 r-.ESISTCr-. lK lot • 25',.j r(~ TC=-"00/+600 01121 CBl 021 

"6 1-c.:':1 0..)34 1021 ro:c;SISTCR IK 10l .2 '51't Fe T ~=-'T,JO/ +-bOll 01121 (S1021 .0 I<.:JV u(:d ... 1021 R~SISTC,!:; lK lo~ .25'fi Fc' TC=-400/+600 C1l21 C ~ I 021 
.6 1",3J. 06d4 lO2i k';SISTI]"i IK 10% .25W Fe T(=-';'001+600 01121 ( nOZI 
A6 ~d:":' \)0.34 lO2! F-::S I ST r'!-- iK 10' • Z 5. ::{ T(:= ~.:.UO/ ..-600 01121 C PI 021 

'b d~ U634 1021 R ,51 STCR lK IJt .2 ,)W Fe T!>-~:)O/"'60J 01121 ( ,'.1021 

A6 1·;.,+ 0084 1021 HSI5TCP lK 10~ .Z5W Fe rC=-480/+600 Oll?! C~lOt!l 

A6 ,'.:.':) U I.) d ....... L021 KtSIST'.]1< lK lOt .2 oW FC TC.=~'+0C/+600 01121 C R ,_ 021 
~0 'j I I.) ~6·t 1021 t>!=SlSTO~ lK Ul .25W FC rr:=~ '+JCI +600 01121 C ~ 1021 

"b 1,3l! Od' 1021 ~F:SISTC'< lK In .25w "e TC=-'i-I)O/H:00 CI121 C~1021 
Ae r.;J>"i U6t3....- 1021 t'(::S I STC"< lK lQf .2 5~ Fe TC=~4r)G/+600 O1l21 C81021 

.. 0 ,~v 0684 ID21 QFSISTcf<, lK lJI: • 2. i~ FC T :=-410/+600 0112 I CBI021 
~o ro-t.J. 0'::84 1021 "~51,TC" 1K lOr .2 s;w Fe T'>-41l0/+600 01121 C r 1021 
;.6 ""< 0684 1021 f'ESI STCR lK 10~ .23W FC T(=-4JO/+600 C1121 C" I 021 .J k't"J 0634 1021 HSl5TC R IK 10l .25., Fe TC=-40C/+600 G1121 (81021 
.,6 ,..,4" 0684 1021 ~ESISTC" lK 10l .2501 Fe TC=-400/+6CO at 121 ("1021 

.6 ..,,,5 0684 1021 'F51 ST8' IK lOt .25W Fe [C=-400/+600 Cl121 C81021 

'0 R48 0084 2221 RE51 5T CO 2.2K LU% .25" FC TC= -400/+700 01121 CRZ221 
A& ;"'Y'1 Of:84 -1031 4 P(5IS[CI< 10K lOT .25104 FC TC=-400/+70a 01121 CPI 031 
At> ::- 50 0684 1031 ~E5ISTC> 10K 1O~ .25 ... FC 7C=-400/+700 Oil21 C eI 031 
Ab f.,.;...i. 01':>7 0413 2 RESIsro> 392 1% .125W F TC= 0+-130 24546 C4-1/8- TO-3 92K-F 

,\6 ul l820 0070 Ie- :lIGITAL s N741ml TTL 8 NAND 01295 SN7430'1 
l6 lie 1220-0054 ICL'I)l~lT 6L SN74UON TTL QU.O 2 Nu.r-.IO 01295 5N7400N 
~6 v_ 1620-- U072 IC"C'IGIT':'L SN7450N TTL DUAL 2 I-~HJ-G""~ P,V OJ ZQ 5 5h7450N 
A6 U~ i,,20 005 ... IC'-DIGITH S~7400~ TTL 'JUJ\.J 2 N~I\;(J 01295 SN7400N 
At ,,0 1820 0054 ICc QIGIHL S~7400N TTL QUA0 2 N.\NO 012<5 SN7400N 

46 "0 1 A20 0418 6 lC~0IGIUL _Cl81ZP JTl QUW 2 EXCL-O~ 04713 ~C1812P 

"" 01 181.0 0418 lC'-O IG IT AI "C1at2P !JTL QUtJ.O Z EXCL-:IR 04713 MCl812P 
46 uo 1[:20 (.233 IC< 0 IGIT AI .CI8IJP eTL QUAt) 2 ~UR C47t3 Me 1 'HOP 
40 U'; 1820 00e8 IC-QIGITAL 5N7410N TTL TPL 3 N~NC 01295 5NHIO~1 

.. 0 JiJ 1€2U 0068 IC"-DIGITAL S~7410f\J TTL TPL 3 N ~NO 01295 SN741 O~I 

.6 uu 1820 0054 IC-~ill G IT H SN7400N TTL QUID 2 NAND 01295 SN7400N 
Ao U12 1820 0174 IC-Q I G IT AL 5 N7404N TTL HeX I 01295 S~:7404N 

Ab U.3 la20 0054 IC-"CIGIT'L S~7400N TTL QUAD 2 NAND 01295 5N740ON 
A6 u.'t 1820 0616 IC--DIGIT AL 9322DC TTL QUAD 2 2-TQ-l~LIN: 07263 9322DC 
AI> J.L5 1820 1042 ICcOlGITAl SN74165N TTL '.- 5 PRL-IN 01295 S~174165N 

A6 Ulo :320- 1053 2 IC<>DIGITAL 5N7414N TTL HEX I 01295 5N7414N 
.6 J17 1320 078Z lC-OIGITAL ~~7427N TTL T PL 3 NO~ 01295 $N7427'1 
A6 ul.& l<i20 -0054 ICcJIGITAL SN7400N TTL QUAD 2 NAND 01295 5N7400N 
A6 Ul~ l820 0539 Ie, ilIGIT H 5N7437" TTL ~UAO 2 N"NO 01295 SI';7437N 
Ab U_U 1620- 0071 IC-~~IGlTAL 5~7474N TTL OUAL J~TYPE 01205 5>17474N 

Ab un 1820 0907 IC<-O IGIT AL SN7412N TTL TeL 3 NAND 012<)5 SN7412N 
.6 t.J2.:::: ii20~ 0616 IC"'L'IGlT ftL 9322GC TTL QUAQ 2 2-T8-1-L INC 07263 93220C 
~o 'J~'" 1820 0571 IC~DIGITAL S~1416N TTL HEX I 01295 S~'7416N 

A6 U..:.5 la2'}- 0068 IC~DIGIT AL 5N7410N TTL TPL 3 NANO 01295 5N1410N 
.6 u26 1320 0174 IC'"DIGITAL S N7404N TTL HEX I 01295 5N7404N 

Ao UZ7 1820~0425 IC~OIGlTAL 5N74100N TTL OUAL O-TYPF 01295 SN74100N 
Ab ULti lE20- 0054 IC~DIGlTAL 51';1400:>1 TTL QUAD 2 N~ND 01295 5N7400N 
Ab UL9 1820-0668 4 IC~OIG!T AL 5~7407N TTL HEX 1 NQN-INV 01295 5N7407N 
kb U"V 1 e2v 066d IC~DIGIT AL SQ407N TTL HEX 1 '1CN-INV 01295 5N7407N 
A6 lJ,jJ. 18Zi} 0537 IC'"D IG IT AL 5 N1413N TTL QUAL 4 NA'ID 01295 5N1413N 
A6 W1--W5 11153-01301 5 WI RE-JUMPE R 28480 11153-01301 
Ab (BONLY) !>3 03330--66576 I DIGITAL INPUT A5S=M~LY ( 33308 SH~DA~D) 28480 03330-66576 
A6(REBUILT) 03330-69576 DIGITAL INPUT ASSEMBLY (REBUILT B STD) 28480 03330-69576 
A6 ~l 018<)->1746 CAPAC ITiJ~~FX C 15UF+-IO« 20VDC H 562B9 1500156X902092 
A6 C" J180- 1746 CAPACITOpooFXC 15UF+ 10~ 20VOC H 56289 150D156X9020B2 
Ao d ~180 1746 CAP,~CITOF.LFXC 15UF+--, 10'.1: zaVDC H 56289 150DI~6X902082 

Ao l~ U160 1746 CAPACITOR'FXC 15UF +- IJ% 20VOC TA 56289 1500156X9020B2 
Ao ~S 010(F 3847 CAPAClTO'~FXD .OlUF +100"0~ 25WVOC CoR 26480 0160-3847 

See introduction to this section for ordering information 
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Reference
Designation

H P Part
Number otv Description Mfr

Code
Mfr Part Number

r\o
A6

r:J ,\4

't .l4
R12, R13

U-

-)'
LJ,

.i C \,/c'- o
ha Li7
* {- rl 4 u

46 W1 -W5
Ac (B ONLY)
46 (REBUILT)
*.] L:
Au ,,!-
+{ i;

hL, ._.)

,{O u,,

'\i; -/
11e

Ac i--.,,

l

A-. L/

F{- L';

AU r. i,:-

{E UI-
I u \,i .l 4

il\t J z

dt Le v

I5 \)tt

{t, tJi:

l3

"{L

2i(.1

o:60-3J47
Cr'r0 tt17
01 60- 0938
01 60 -0938
Jl;J0 2Zn4

:'0i 1f:t;l
';-Iir'J ."iiB
l:0i i5:i
9 iO,J i i-* ?

u'c ii,t ?2 ,!L
r.)t':t 2?2L

i)hF1 22J,
ij t- .- {r 2 ,a;aL

Jii:,,; i??L
| - rt-.

Jd i:)1." 22?2.

J6r+ 22tL
1 B1 0-01 36

..-.rl l,
t.2 t)
:2v
,'. ? tl

007J

i,cZC C4L?
t.-Zw 04i:i
- f';_ 0 L12 i:'
*li0 u:rJl
it2v 0Ur-':--r

L r':2i 0054
r ,:.'2 O 0 ]. 74
tb2.J 0u 54
Lf ?J Ui-;;
ir?O lC+2

.r.8i..r Cl74
i E;' i) 0'I,i 2
rIlO 0O']+
i. :rz.J Cb 3 )
Li2C 0u7/

1e?'J 001,t
:-rl?.l C->31
.420 Cio4
if 2c ct7'I
I l2 tu CCrC ii

lE2u Ct74
i;2J a+25
1120 J{J54
11153-01301
J i33C. t6517
03330-69577
tlu0 ;i46
J.:.:1,, i i+5
lritU Ll/+1.,
0icu L'l+i
u i.-,0 ?i:11

ri i- o i,r -j :-

JJ.-'J Jc
u l.: rJ Zi
Jlj'j '2a

Ji.ilJ 1l

;:J0 lbiB
^1d0 LoIS
9I00 I,:13(;lu0 l-:is

19cO 0400
i,:;0 C4IJJ
t i(j O 0r+0U
I ;r 0 0400
I 9? J 040C

LIL: - t
utti t
CQC:,4

Oi'-r4

a
I

,
.?

,)

5

h

c APACI Tnp*FX j .i liJ F +1CO-\)8 2stdV;C i.ir'
CAP,.CIT ir' FXC .0[UF +100' ']? 25'!',tVili {:r'
CAI-'ACIT-'i,. FXL liOPi +.1t 30Ov,JVDC r''11,0
c6P,oiiTi_F.FXD il0ptr + .l.t 10o,,{vir. plri
CAPACIT'"i: FXC I.OOPF+ 57:3COF'IVIC UI{.A

CCIL ^4L'., 5.6UFl I0:: Q=45 .155i)X.i75LG
ClIl-'ttLt;l 5.6tJH 10't (J=45 .L55DX.:l75LG
ccIL.i\,tLi: 5.6tjt] i0? Q=45 .\55ltX.375LC
CCIL ilL'l 5.6UH 109: ?=45 .L,'5,-iX,375La

i::slsTIi 2.2v l0? .?_5,1 FL TC=-4]a/ +700
{i!SlSf-i :.2X 1"..)f .25U Ff TC=:4JA/+700

i l:,IST:t- ?-.?F l.,Jz .25h FC TC=-400/ +?0,J

I.,i:S l ST'1" ?.2K lO r .25ut ;t TC=- 40O/ +7rO
rfSISl-l'r. 2.?K iUX,25h FC TC=.-4OA/+7'lC
:ifjSISICn 2"2K 10U .25r1 FC TC='4r)ill+7JC
afSlS:'_r 3:rO l0ti .25t4 J-1. TL=-+00/+6U,J
?ESISTCf? Z.2K 10{.25r,,1 Fa fC=-4CA/+t113

hIS.ISTCf 2.2K IJI .25N FC l'C=-4JO/+?'J0
NETWORK-RES 1O-PIN-SIP .1-PIN-SPCG

IC.,DiGITAL Sh743OI] TTL B ''IA\O
IC.-iJIGITAL 5\7+0OFi r;L QUf.l.' 2 r.lAr{,
TC. J I G I]'qL S IJ745 JNJ TTL DUAL 2 At'I1;-flt'- IIiV
IC-'D lG IT AL Sr;7rr00N TTL QtJ rl 2 Nnill;
IC..i)IGIrrL SllT+0rlrv TIL QUAI Z i\,r1r',ti'

C.] I L ,FlL

ci',IL.uL
t[iiL ".11

CNIL.YL

5 . oUrl l- 0:l
5.6Uft !0-"r.,

5 ,6ljl-i 1 O:3

5.6tjll L0{

+1;;rJ-d'? 25rtVi:i {'::,{
f iU0' 3f: ?iir'v )f i':n

+ 5t, 3lOhV;[ ', Ii:A
F+ i,J" 35Vlr: l.A.

10';/ 3)VnC ii,.

e=/+5 .i55'JX.375Lil
l=:i5 .155 )X.375L{i
{,}=rr5 .L55 DX " 375LG
0=*5 .155:lX.l75Ltl

IC'DIGIISL PC18i2P 0TL blu..-
IC'.r116lrdl f',C1812P rTL eUA0
IC'DIGITIL l''lC181OP DTL hjuAD
IC-,,lIGIT.rL 5N74l2r; TIL TPL 3
IC.;IGITIL SN74].0\ TTL TPI. 3

2 EX(,1:.IF
2 F XC L-tii
2 N\l li

[] 0 t,l i
liA;,J -)

IC-oIGITAL 5ii7400f.r TTL 0UiD 2 N,ii,,li-,
IC-,015,1rA1 SN7404i{ TTL f.rIX I
IC".f ICIT tL 5t\740Oir rrL SUAf i i\r.\\il
IC'-DIGIIAL )322JC TTL QUAi' 2 2-i Ir-i-L ll'r
IC'-TJIGITtL SN741.65\ TrL i-S plqL:Ih

IC.-D1i;1rAL Sf,r+04\t TTL FrIX ]
IC-,,DIGITAL SN7427r\'TlL TpL 1 r,.r;rfr

IC''DiGITiL 5\7400\ 'rTL ,lU,1l 2 N1\i
IC."{)IGITAL SI'7/r37N TTL QUAI 2 i!A\,II
IC. DIGITAL SITT+74I.i TTL )U,11 iJ:TYP---

lc-=itICITAL 9222.)C TTL QtJAI 2 2-7:s- 1-r_ IN
IC.,DIGXTAT II\7+I3AI TTL IJUTIL 4 NANiJ
IC. IJiGITAL IIC727OP TTL
IC. SIGIIAL SN7+16\l T-1"1 HEX I
IC. l.rIGITAL 5N7410\ iTL rpL 3l.llt'lD

IC.,i I G IT AL 5 t\74041,1 rTL HFX I
TC-i]I:JITAL SN74lOCN TTL OUAL D-TYF',-
IC. ?ISITAL SI,'I7+OON T1'L QUAti 2 NINL
WIRE:JUMPE R

DIGiTAL INPUT ASStr't3LY {333Oij' OPT 0041
DIGITAL INPUT ASSEMBLY (REBUILT B OPT OO4)

CAP.ltITiiR. FXC i.5!.,F+*I01 20V!: T,4

ClP,tCI T,,'.',<. FX; itrtJF+ -10'{ ?..rV0i T.,i
LAFAr:lTilr.- ;-Xi !,5U:-+ l;;.: 2lVDi T i
C.lP4ill'.:l ,t Xl i5rJ;:+ l,l,{ 2uVirt Tr
c.{pA -.i IriF. FX,r .u;U F +i0'l ,J7 Z5!{V'j: - -'.n

C,:trdCIT,,r'FXI '0lUFl1!"r:IT 
'i' 

FXI .0irjt
i.rPiClT "ln. rX'- :00PF
{r- P.X t- Il' -L. t-X.J "0 82U
Cl:P{CtrT,)ii FXl-. .111tr+.

cPTi-!. I 5r.rLr'T1_ ! Li_l)-FXSTp I F=60i,rA.-rvlpX
CP rt-i- I St'L.rT',i. L,:ir PXSf i. I f-=6')yI--{LX
CPrJ.- ISCLnTi.lF Lt;D: PXSTi. IF=oOSr-f,tAX
CoTO-I SJLAIuP Li:F PXSTfT IF=6Jt{A-l'{,1X
OpT0,. ISCL{Tlfi Lil}_ pXSrR lF=6Oi,tA_MAX

28480
284q0
28440
2B 4!,0
asa23

?-422 t
242_?-6
242)-6
242.). 6

01. t2I
n'l I a tvrl.Ll

cr 121

01 1?. 1

crl2l
01t21
c1. 121
cl r2l

0!-li:1
28480

0l 2e5
012e5
oL2c5
alze5
012s5

047t3
c41L3
0471 3
0L2q5
aL?q5

01?c 5
0l2c 5
0lle5
c7 ?63
01295

c12a5
012e 5
012c5
oL29 5
oL2e5

Q7 263
oL2e5
047I 3
012e5
oL295

012q5
012q5
012e5
28480
28480
28480
56289
56 249
5b23q
56?89
2B4PO

2B4EO
284e0
09023
56 2q9
56 2ri q

242? 6
242i6
242:6
242?6

50522
505??
5A5?2
50572
505?2

o1 50- 3347
0160-3947
0 1 60-0938
01 60-0938
FDM15F101J3C

L5/ 56L
15/561
15!56t
L5 / 56L

CBz 22L
r-F 222L

r,8222L

CB2Z?L
C\?.72L
. E7Z? L

c33311
c?,22? L

ce,222L
1 820-01 36

S\7+301'i
sr!7400N
SN7450t'l
sN7400l.l
SN7/+001';

MC 1 8l.2 p

MC1812P
HClqlOc
St\7+12\
sN7410r'r

SI.i7403l.r
sN 7lr 04rrj
sti7400\:
93? ?_i'C
Sl':74 I 65 N

5li74U4r.J
5N742 7t',
st\ 7 + 00f,i
stu 7+3 7\
sN7&?4\

9322r.C.
St'j7+13\
ACl 21 0P
st',t?416N
sN74t O\

5N7+04N
sN741 00N
StlT/rO0N
11153-01301
03330-66577
03330- 69577
l50Dt56X?02082
15Jfrl56Xq02?82
15CD I 5{'' Xc CZ 0P 2
15 0r 1 55 Xe O? Ary?_

016 0- 38 4-7

C lbti- 3 47
0l 5 c- 38+7
F.')to115tr1.01J3(
l5ilJ823X;03542
150D l. 04 X?03 5r.r2

I 5/ 561
t5 / 56L
l5l561
t5 / 55L

f,fc T-6
MC T.6
I'tC T- 5
frlcT-6
MC T-6

Table 6- I . Replaceqble Parts

See introduct,ion to this section for ordering information

Reference 
Designation 

~4 

, ~4 

A6 R12, R13 

L':' v 

,,, 
"t L., ~ i 
_l 

A6 Wl-W5 
.w (B ONLY) ~3 
A6 (REBUILT) 

".C L_ 

68 

HP Part 
Number 

0:i;J-~347 

~J i '\ U .) -3!t 7 
0160, 0938 
01600938 
J.l 2204 

J "- J v 1.. b [ .1 

') ill:.) • :1.~ tl 
:;:U,J 1'1:-": 
(j 100 1:.._") 

Ccf'1" 22~l 

JL'~"1 ?'21 

.1:- F 't 2.~.~_ 

...,( " 2.? ,:1 

Jtl:''t 22~1 
1810,-0136 

.... c2,J u07J 
,'L, L,-'.-:" 

L L / l} L.)!:: 
;,:21..1 CG'';­
: .. 2G OL.A 

~FLl. 1~4i'3 

.< ... 'Zv 04 .... "' 

... :'':'''0 C2 ;,~) 

.. t ::: 0 L "L 

... t ~u Ou'.:: 

~f?0 C(;54 
.... ~/0 01. 74 
... ~tJ O,-,::;~ 

1. F .2 J IJ-:: ~ ~ 

l':"? 0 L.)"'2 

.I.e~J C174 
iE/J 0/,:2. 
.. t:::.u OQ':;lt 

:,2JL~3; 

It.:.2c 00..;77 

1';}2~; Oblt. 
::",,2-; 1..:J37 
.... ~~J C:04 
... f2'J 0':-71 
1"20 CO(e, 

1 E2 U C174 
l':LJ 0:'2::: 
1:::2 J J",:)"t 

11153-01301 
J333C' t6577 
03330-69577 
u 100 ... 746 
'J _?u :. i"t 'J 

'. 1..LV 1 i/-t', 

U ii.. J : ·'41 
LI.~ . ..J 0 ::: -'+ l 

lL,~v -:::''t-l 
JJ:.J ?.<..-tl 
J ~:_ l) 2..7 ",+ 

J 1 J J 2~ -:: ') 
u':,~.J 17 '-t3 

;:J0 16~8 
~10J 1':112 

9100 1,", 
t: lu0 1:.: 1 '3 

1,"0 040G 
~'IJ C4'JJ 

1 ;<jO OftJU 
1 s·; 0 0400 
19," 040J 

Table 6-1. Replaceable Parts 

Qty Description 

(~~I-:IT':"'.;:'·-f)(~ .011}:: +lcr)~\n 25WV'C,,-­
'.:,l,?;,CIT ~t:. FXC .Oluj=. t-lJO J7 25'.,/Vl]~ (_ I 

r:6~'ACIT,-'f f-XL llOPi + ~l, 30(hh'CC ~1I ..... 1'. 

(lIP,..CI"T(·t, FXC ilOPi-= .... it: -:::Oo~v~r. ~lr:. 

-:APtCIT'·j. fXf: lOOPF+ 5;' 300,-Nl( "1I(A 

ceIL ~l(' 5.6Ui-l 10',', \~'=4S .1')5dX.375L.~ 

C::-IL f-I.L!: 5.6UI-1 lV" ,J=-+I) .155uX.J7?L'.~ 

(ell Ml~ 5.6Uli .i.{)'~ )=45 .155DX.375U": 
lOll 1\lL.~ 5.6UH 10',;' ')=45 .l:'~,,)X.375l '":, 

.. '"SISiP ~.21' 10'1' .25'>'1 FL 1(;-=-4)0/+7(;0 
\,~SlST""::' ?2t< lJ-+' • 25t.,' r( TC=~4uO/+7LlC 

kESISTr~ 2.2K 10' .25~ ~c T[=·'400/+700 
K~SISr~r 2.2K 10% .Z5~ ~C TC=-4JO/+7JJ 
~~~I~r[n 2.2K lot .25~ ~C Te= '40J/+7JO 
~~S!S-:"':I- 330 IO:' .2SI..! 1-( ;[=-... OU/+1'::0J 
1~SI~TCP 2.2K lOf .25~ FS TC=-400/+ 7 10 

I-;:~ISTC}, 2..2K IJl; .251-1 Fe rC=~4')O/+7JO 

NETWORK-RES lO-PIN-SIP .1-PIN-SPCG 

IC 11IGITAL S~7~JON TTL 8 ~A~n 
lC- :JIGITt\L "~7400N T-;-L ..:lUI',,: 2 f\jt,N'''': 
Ie' ;1GI1 4L Sf\'745JI\i TTL CUll 2 tl'-!:'>(I~l~I~,V 

IC~ DII;ITAL sr,7400~~ TTL ~U \: ~ N··~IL 

IC"JIG!TPL ~~7400~ TTL QU~~ Nf~J~ 

Ir· :JIG{L~L fJC1812P OTL ..IUi'.:': ~XLL~.ll:. 

IC I)JGLTI11 I"C18i2P JTL QUtop FXCL-:"'t-. 
It. -DIGIT ~l ~C181JP GTL ~jJftO ~ N'lh 
Ie ·,)IGITr\L SI\7412"", TTL TPL 3 N~I~: 

1(' ;~!::;I:tL S.\7410'\i TTL TPL 3 ~A,Ll 

ICJOIGITAL Sf\740Q~' TTL QUVi 2 N;d:) 
Ir:· OIiJ!i4L Sf\7404~>! TTL HE-X 1 
Ie, )IGI1t-l St-.7400,\j TTL (lU .... f 2. r!,I>'J.: 
I(--DIGIL".IL ;322,;C r!'"L QUAt 2 2-7 T '-1-L H .. ' 
lC"()IGIT~L '1\74:65,\ TTL ':",-~ PkLc-I" 

Ie- DIGITAL S~1%U4~1 TTL HEX 
Ie G IGIl Al 51\7427/>,' TTL TPl '3 f·~Cf 

!S~·:)lGIT:L S~7400~ TTL au~~ N~~~ 

IS"OIGITAL 5~,7437N TTL QU~Q 2 :~~'1~ 

Ir." ;lIGITAL Sf\7474~~ iT:... 1U,\.L !'~TY?:' 

Ie "JI':';lT~L 932L)C TTL IJUAJ 2 2~7Jc'I"LJN' 

IC,~')lGITtl ..... 1\7i-131'1 -iTl [)tJj.'.l 4 NA\li"l 
IC~ DIGITAL HC7270P TTL 
IC- ::Ic.nAL t:: r-. 7.,. 1 &"1 TTL Hr~X 
I(,--[lIGITAl ~1\7~10~ "';'"TL TPl 3 N~:"~~ 

I(··J I G If tl 5 ~ 7404N TTL HEX 1 
Ie i'I:';ITAL ~r-.;14100N TTL DUAL ()-Tvr::: 
IC· )I:;lTt.L St'740Ll:i TTL QUAL' 2 N:"'NC 
WIRE,JUMPER 
CJGITAL INPuT ,~SSL:·"1i'\LY (33303, 'It'T 004l 
DIGITAL INPUT ASSEMBLY (REBUILT B OPT 004) 
Ce.P\f:ITu/(' FXC 15'.JF+-10f, 2QV:;: T·t 
L~P.'C.IT·~' FX" ~<:;!JF+ 1Gi 20VO~ T, 
..... AFAcrTr~F< i-XI' l')(j'- .... lu/.: 2 )V,J~ 1 ~ 

C!.Pt~,:I"i- FX'~ l?J,:-'" l'J~ 2uVt1C TI' 
(,~~~ -!-;-,,~ ;-X'i .0:"1)f- +:"0J 07' (~')\ojv J':' 

c;r,\CIT,_,r' fX~ .J1U;': +':'.-,'J-0" ~)"'\I'~S r;.>I. 

"'~f',<ITJ}. t:Xi .ullJF "':.lIu' J* :);'-'w'lf'::" 

C.l.P;'CIT .;1\' cX~ :UV1'::+ 5J; 3JJWI/,~C "'11.::1-' 
(tfJ<\cn'"'l-· fX,~ .(;';;2v~+ ld! 35''; 'C 1ft. 
c/.p\crT)1-< f-X'" .• Ill:: .... Iv? 3jVf1( i'\ 

C.,IL MLl ':i.bUrl ).0,; ,,=1 ... 5 .i55)X.375L ~ 

CL!L ~L' ').6UH to't )='1'") .155 )X.375L(, 
rC'IL ~L' 5.6U~ lO'~ Q=~~ .15~0X.17SL(; 

COIL r-'L') 5.61Jrl :01, 0=45 .15?·.'X.575LG 

C?T\..1.. IS;)lnTI:~ L;:r'-~pX~TI< I;:'=60ML\'-M':X 

CP:'~J IS['L.,.:!Trf L,·i.f- pxsr:· 11-=61)""~'·''''\/:..X 
CPTJ~ISCL"·f'ls LED oxsn IF-=oO"1t·~.r"I\X 

COT0~ISJLAT:..JP L·.:f'.- PX5Tft IF=6Jt-IjI~I""\X 

OPTG- ISSL~T'-=rJ L..:":").- PXSTR IF=6i)i1.t-MAX 

Mfr 
Code 

28 4P, 0 
2R40;O 

294'10 
284°0 
OQ023 

?/~22 t 
24226 
242?6 
242")6 

01.121 
0!i21 

CU21 

01121 
01121 
011."1 
Oll2l 
01121 

C 1121 
28480 

01295 
012 CJ 5 
012 e 5 
012y5 
01255 

04713 
04713 
04713 
0:'2<;15 
01295 

012 e 5 
012<5 
01;'95 
07263 
01295 

01205 
01295 
01295 
01295 
0[295 

07263 
01295 
04713 
012<) 5 
01295 

012Q ~ 
012Q5 
01295 
28480 
n480 
28480 
56289 
'5628 c 

:1:> 22c:' 
562fl.9 
2-:l4 P O 

284>-;0 
284f! 0 
090('3 
56 ZfJt? 
'562HQ 

242?6 
242;26 
242:6 
24226 

50522 
50522 
50522 
50522 
50522 

See introduction to this section for ordering information 

Mfr Part Number 

0160-3347 
016')-3,47 
0160-0938 
0160-0938 
PH .. a5F101J3f 

1~,/561 

15/561 
15'561 
15/561 

CR2.ZZ1 
CP2221 

r,RZ221 

C0Z221 
("2221 
r 8227 1 
(B311 
C r22?l 

(B7221 
1820-0136 

S~7·dON 
S~17(,.OON 

SN7450N 
SN7400N 
<jN7/tUO~, 

MCl a12P 
MC1812P 
Mel (HO" 
S~ 7412', 
SN7410i'oJ 

S~;7·~O.)~' 

SN7404', 
Sr..J7~OOh. 

S372!:C 
S."'74165N 

SN74ll4r,: 

SN742711 
S~7'tom~ 
Sr..7437', 
51\;76."74'\1 

932 2[ C 
SN7413"l 
~C7270D 

SN7416~ 

SN7410~ 

SN7404~ 

SN741 OO~ 
SN740Drl 
11153-01301 
G3330-66577 
03330- 69577 
150D156002062 
15Jf!156X~02,)P2 

153rJl56XQJ20 P 2 
15001S6X9020~2 

0160-3H~, 

Clf.>'>"3'J4 7 

016C- 384 7 
F";:IoH5 c IOlJ3 
150J82:1Xj03 A2 
1 SOL: J. 04 X10? 1-<.2 

15/561 
15/ <;61 
15/561 
15/551 

~r:T-6 

:'<\CT~6 

MCT-6 
MCT-6 
MCT-6 
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Reference
Designation

H P Part
Number

otv Description Mfr
Code

Mfr Part Number

,rb ui

16 Ul

Au bl$

AC "l)
nt. ,Jl

rrL *'l
i\ i.' Lr i.l

r\C qr)
A() ur
'l(-] vl'

AO
AL}

.dt)

AC
4,.

Au

i.5
i, i
l-.9 A6
i. ^ tJ

t'1i

t\ L1

Atr r\ r' -r

Ac r r3
Ac l.i"o

.{o i '(
A6 rlo
Ab r.t9
Ao i t|)
Ao t ;i

Au l.cJ

An {\4o

Atr r z(

,.{O r, f- O

;t ilt
Ab * 3U
,i6 ,. Jr
A,5 | rL

A,: i* -j )
Atr | )Lr
A5 Fi!
A-r r t7
,{b ;. I ci

Ac t.3Y
A,o r rrU
liO r.'+ L

Ao rrr,-a

,lr .-r I at i

Ai 14*
.46 r (r5
A e t' 't\)
Ab r tl
Ao i+J

Ac h:.9
AC j. JU
.lu r':l

Ao U.r,

Ao Ur.
Ao tJ:
r\c U(f
Ao rJb

,i 6 ijt
Ac tt-l
tb vt,
Ab lJl
Ao J.U

1990-04JU

Le5+ ul 5+
Lii/r 0r;4
I f54 035+
LF5/: 0r54
!F-';to *ll3+

LC>5 4
I ti: ,"

L f- l', ,'
i 5 -'l:
i ii5 1r

U

U

U

0

54
a4
t4
":4
i4

1854 uZStt
I t" -, + A? tr'i+

rj 6u.+
l"i.ir)
l. .'' :. r)
U I r.'+

Jctl+

22?:-
rJi:l:
ti - j t'
2',223"

222 ).

0684 2.2?1.

J!E+ 33;r
Jsi+ luZt
C:)$ 3q37
vo9 c 3+ 17

0698 34P7
J{_;3 :.+;,i7
0ftb 14:Jl
o:9 .i ?4,s-l
0{<;3 34r,7

\) f -1 i; 345]
0f c,3 34:i7
\) €'-i b :4t 7

0c'r 8 :rr 8?
'J{;8 )t+t)I

o634.lC2t
'\.tr1,1^I
UCij'r tUa.L

0f 3/+ IUZ:
Cctst i CZi
0e 8+ Iti 2l

0L '+ i021
0<"1i/Y:02i
04c+ 1u;1
0654 !.021
0c34 :02I

0684 l0?l
06id+ L0:i
J{ jt: 1021
u684 I021
0€8 + I 021

068 4
rJ t. t-l zr

3{7)
0i8+

liJ 2.i.

10: i
l02I
lc2L
i.0 ilt_, +

068 + 1021.
0684 i02l
i.rc84 i0-ii
0 -5€{r' liJAl
0584 222\

0f B+, l03r
0l 

'-l 
{- 1O jjl

A7:7 0.rL3

ie20 007r)
lu2J,,o0 54
1e2J 0072
LsLU JU ).+

L82U AO54

iE20 0418
;,420 041_ I
it;20 9233
iJ20 006{l
iE20 0058

PTt.,-iSnLAT'iF Li}.'PXS i,< IF=oC^it-'qAX

T*A:JSISTCF NPrt S i
T,rA:.t5ISTn; NFf, SI
Tf. AXl5 1 cr ii, t. p\ S I
T | .11'j S 1 5T r:-!'" I' Fr.,i S I
T ! A..IS I 5;', :, A P\i S I

'1.- Ar*S I S-f );. \ PFJ S I
T.,"ro,SI,-:TL,t t.Pii S I
Tl,{rlSISIt! \Pti SI
T.f,riI STi'r,'rDl'i S I
Trq\sl :Tfrr r,p\ si

TtAiiSISTi:i f,P\ SI
T : rit'ts I Sr -;. \ F!'j 5 I

;ir:52 Pil=35OFrt
T'i 5? P l= 36 OMar

i,j 52 t-.!l=3r:0Fl..r
1.f, 52 Pl= 36Ovil
I r' 53 P[.,= 3f:0,!t"i

r'l-.52 PL'=360MFl
j,:'52 P:l=35'Jt'lr{
T:-y-. +6 Pi,= 5JJi',1,i
T -l ^ 5 2'" Pt-,= 3cl Jv I
T1l. 5l Pi^=3f)Ui\.ll 'i

Til-51 P[ =360)'{q
TJ.5) orJ:360t4*

"25rt FC TC.=-4Ot)/+700
.,S, Irt . I Pl:.1-S?r-';
.,-ciP .l pt\-5FcG
.Z5rt FC TC=-40 O/ +7 JC
.25ra FC TC.=:400/+700

!:SiSTC.,. 2.2(
,.r-Tf+iP('F'S iO
;ri-T {r.lr,K i. .; 

1"0

iCSiSILi Z.2K
dfsISTnc 2.2t(

i,\?
-P I i\,1

P i!
1Jfl
10x

ri-)15;'.'
"(:SiSTJ
F TSI STC
cIsJSrr,
F:SIS:C

?-.ZK tJ X .25V1 FC TC=- 400/ +700
33,) t0x ,25v FC iC=-400l+6JO
lK LJ: .Z5bt FC TC=-4JCl+b00
l'>rs l? .l25it F'f{:=0+-1C0
255 LZ .l25hl F TC=0+-100

;fSISTtrh 25'; IZ
rlsSlSTC.c ?55 l?
3isI5Tii" 255 1g
FrsISTCi 755 l1
F:SISii,I 255 LZ

L?.5vt F TC=0+-l0t)
l25F F Tr=0+-1O0
L 25rt t-: TC= 0+- 1d0
L25rt F TC= 0+- 100
125b,J F TC=0+"100

tIsISlL
i. r.S I q- fl
EGSIST'f
!'f. sl5rl
k'iS I Si-rl

255:X .L2-5V F Ti_

?5t L? .1 25w c TC
?5i l? .l25rr tr TC
255 lZ .L25'vt F rC
255 1g .12qH ; TC

0+- lo0
0+" 10c
0+- 100
0+- 100
0+- 100

k,:SISTCF lK l.ii?i
;TSISTCI IK IJ{
y^tSISTII- ,:.K IOE
FESIST'F 1X lLT
iISis-ff. 1K LCg

2 5l,J

25H
25'v)
25rt
25'Yl

F{- TC=-400/ +o0O
f-c Tc=-4c0l +503
Fe Tt.=-4rCl+6C0
{_C TC=-4JC/ +60U
;c TC=-+OO/+b00

eijSt qrl.ir iK
;FSISTiJ[ 1K
t.ES i S; Ci- I K
qISISTItr 1K
I.[5IST:F iK

id? .25t1 FC f f,=-4J0/ +600
l0I .?5d FC TC=-400/+500
t0u .?5n Fr. TC=-400l+5C0
!0x .?58 Ff. TC=-40 Cl +60A
:.0* .25v1 FC Tr*=-+OC/ +e|00

fcSIsTr,\R
ii:sISTix
Oi.SiSTC!
<rSISTfjF
RfsiSrci

lK 101r.25r1 FC Ti=-400/+600
tK t01 .25t{ FC Ti.=-+C0l+6C.)
1K l(Jl .25v1 Ff, TC="-400/ +600
IK l0? .25v1 FC Ti=-4J0/+600
I K 10g .25'l trC TC=-.t0 C / +6 00

iISI STiF lt( IU? .zr'd cC TC=-40C/+(,CO
i.ESISTCf 1K iU{ .25'd fC TC=-4CC/+6O0
\lSl ST:*rlr 1K l0Z .25f.1 FC TC=-+00/+60{l
o F S I ST ,li. t K 1U t .75vt FC Ti3=- +OQ/ +6 00
'<i:SISrCt lK 10U .25U Ff. TC=-40Cl+b00

r(l-S I ST iF lK lOl .25r1 FC TC=- 40O/ +600
nf."SISTCh IK 101 .25',.1 FC TC=-40C/+600
Pi:SISTIr' IK 10?.25f'l FC TC=-4OC/+600
F E S I ST :F l. K 1.0 t .25v1 FL T C=-40 C/ +60U
PiSiSICF 2.2K LOz .25Y1 FC TC=-40Q/+7OO

RrS I Sf Crr IOK i0? .25w FC TC.=-40Cl+?O0
P,I:SISTCi, l.0K l0X .?5H F'r- TC='-400/+70'J
{iESISTC; 3'e3 l{ .125H F TC=0+-100

IC''0iGITpL
IC'DIGITAL
IC...TIGITAL
IC..DIGITIL
IC DiGITAL

IC..DI{;IT!L
I C:01 '; IT AL
IC..I)IGITAL
IC.-DIGITIL
IC.,D161TAL

s f.t7430u TTL
S tti740 rll'r T T L
SN745ON TTL
S\74tJ0N TrL
SNT4OON TTL

lvlc 1312p DTL
I'lClBl2P iiTL
HCI.81OP JTL
S t\741O^j T Tt-
SN74IOI.i TTL

B N,6 N,.)

iluA'-) 2 j\t\!
DU {L 2 

'N 
l-n3

QtJAil 2 NAi.li'
QUAil 2 ryA\!

QU:l 2 tXCI--O
QU AD 2 E XCL- -I

QUND 2 N I'I
TPL 3 NA'lD
rPL 3 N/1r.,1!

50522

28480
2P.484
28460
28480
2S480

2 840,O
2,34c0
28480
28480
28480

28+80
28430

c1r21
? 8480
2F480
0t12L
c1121

c1121
ct.121
01121
I6 2q9
16 ?q9

1b299
16 29q
16 209
16 299
16 2'?e

1{,,2Q g

L62c)e
16 299
16 2q9
16209

0112 t
01121
01t z I
01121
01121

cll2l
0lt?1
01121
0112 t
011:1

01121
cltzt
cl t2l
cI121
01121

ctl2l
ct121
0r121
0t I2l
01121

011? I
01121
01121
01121
0t:.21

0lt?I
01121
?4546

012e5
01295
01295
01295
oL2e5

a47L3
o47 L3
04713
oL2e5
oLzq5

r'1CT-6

1854-0354
185+-035t
1354-035+
I 854- 03 54
1954-0?.+

185/+- O?5t+
I 85 4- 03 5r,
1854- 03 9r"
1854-035+
I 854- 03 5+

1854- 03 5+
1854- 03 5r+

cB?22t
1e1.0-01 30
1810-0136
c822?.I
cF.?2?.L

CB? 22L
ct13311
c81021
c+-l / 8-r)-755q-F
C+-flB_TO_Z5Eil_F

c4_1 /8-io_255q_p
c4-1 / 8-TO-25Fa-F
c4-t / 8"TO-255R-F
C/r-l / 8-t 0-25rrt-F
c+-L / 8-ro-2 5qa - =

C4*L/8'rO-255R-F
c4- 1 / 8-rO*?.55R-F
c4-1 / 8-TO-7 553-tr
c+-I | 8"TO"25 5R-F
c+-l / B*Tc-755?-F

cEto2L
cA102t
cBlo2l
cRl02l
cB10?1

cB10?1
cBl02t
c81021
cF1021
cRl02l

fBtD2l
cel02t
c81021
c 81 021
cPl02!

c8102 I
cn1021
cBlozl
cBl02l
cBt02t

cF1021
cFl021
cts1021
cB102I
CP,22?L

cR1031
c81031
c+-l / 8-To-3 ?2e-F

sN7430f.r
SN7+OON
sN745 0N
sN7400t'i
sit T+o0N

r{c l Bl2P
lrc I 8t 2P
HC.IBIOP
sN 74I Ot'l

Sl.!7410N

Table 6- I . Replaceable Parts

See introduction to this section for ordering information

.,t 

1.;0 

Reference 
Designation 

4.;.) 'J,.) 

Ac 1-':' c 

~ 0 i .. ( 

1\6 r 10 
A b "j. 4 
Co 0 t <-..J 

Au r;: I 

,~:: b 

: ~" 
4c ',3u 
l,o "j.l. 

A,~ 

At .. 
~, 

"'::J r;; 1 
",0 :,30 

..),:) I" 3" 
A<) r 'Yu 

.... " r '+l. 

4.'6 --4-t 
46 r '·.5 
At 
40 r r 1 
At 1...,.,3 

'c-
I-oU U..:. 
A,) lJ..: 

AG 04-

:..:> u'; 

HP Part 
Number 

19<;0'04J0 

ld5'-t 0.35"1" 
:,')·S'r 0334 
1~?4 035(+ 
IPS'.' Qj54 
lC~. ,.JJ::~ 

lC~~4 0...:.S4 
.!. t:: " 0:-:4 
J.l ':,~ u: ':4 
1 :-..:-.: (2 c::.:.. 
11.::; '; 0: ')4 

1 ., 54 0::; Sit 
It) .... 02 C-:'t-

CD,),;, 2ZL;" 
1 .'. i. v l) 1. j ) 

].,<:. 0 u~ J(' 

v(; 'j/+ .2221 
Jcf -+ 22.2..:. 

";6~ 11' 2 ??1 
J-Sd.;,. .::3:"1 
Jt>j .... lL~l 
,):,,;5 2437 
u0':1C 34:;.7 

JL;B 34f'7 
J(~:j :£,.)7 

Vfl~'C "34::]7 
v':!: a :/) "J7 
ou,~ 14:~7 

Jf:L 34::-{ 
u{C".2 34:~1 

JtYb :',f' 7 
0..:', g :::'f f~7 
Jf: S e :/. t._ 7 

OC3., .!.C21 
J":f.!Y :0::1 
Ut':l.4 lu.::: 
\,.;e2': 1(;21 
Jr. 'J"'t 1~21 

Ul.-I:h ~G21 

G(~c4 ':';J?~ 

O!~d"" 1U21 
G~,,4 1021 
';(;24 1.021 

0684 1021 
OctA 1U:1 
J<':." lC21 
u68'~ 1U2'_ 
Jet, 1021 

(jb84 10 2~ 
Uc.fl~ !'OZl 
J(2';' lQ.21 
j "-J-t lC2l 
O~<:":T 1.U":1 

0684 10'2:!. 
GcSL,- 1021 
J<:P4 .... O..::'.i 
0':[ (1 IJ2: 
0"84 22L'!. 

QH34 1031 
O~~l:"- lOJi 
07::-7 041 ':l. 

1820 0070 
:l>2J~OU54 

lnJ 0072 
;;.520 Ju3~ 
182U 0054 

LG20 0413 
L il2.) OtT l I"i 

J.t.20 023,1 
122u O()60 
,E20 0008 

Qty 

Table 6-1. Replaceable Parts 

Description 

T ... t·lSISTCL: "P', S1 7,'~52 Pi.l=3S0r-'Io'I 
T·;J\·~:';IS7(!; I\F~, $1 T:, 52 P;:'=36Llr-'.oj 
Tf t.;'.JSI~T:-j t.p,; 51 T,~ 52 P':'l=36JM'ti 
T'V~51.sTcr, ,-p, SI 1·) '52 p['=36U¥W 
T'"A..JSI:-,-:'"'-- /l-F\ 51 fl 52 Dl,.=36uM'r. 

'!'·.'l\S!S-: ;c_ \p"J '::.1 T 1~'J2 PI-·=360.~1'< 

T.;'~:-,I':Ir.l ._p~; SI T :52. P.~0=:'6J~~w 

T'~.1..:~SlSrCf- \F,', c;r "'!"~I ';'6 P~.=5JJ""'" 

T ,t lj'::'I q ;'~ ;.""r~ 5 III ')(: PO:=}0JW;.1 
-f~ ~~"JS I r_P'~ S I Til 52 ~1'=36ul~" 

Ir.c..~,'.r~T,-; r P\I S I T,1-5~ PI =360''''1<1 
T ~ ~~: SIS i 1\ ~ ',J ~ I T J 5..2 n '.'= 36 O~ ... 

~ ':Sr~Tc,", 2.'=t<' .. 01, .251~ Fe TC=--4(JI}/+700 
'\':T\oI~~r"'~ J-r.) :,') :)!:'II SIP .1 PI,j .... SP'~·.; 
\,:-rA'l~,'<. "' " lO p:,~, SlP .1 PI'j~5r',,:r, 

;=ST~TLt £.2K lJ~ .25~ Fe TC~-400/+7JC 
<.1';:S~STr{ 2.21<' lO~ .2S ... Fe f(==4001+700 

~:SISTI~: 2.2r lJt .2SW Fe TC=-400/+700 
<;:<;IST~-'i- J?,,:~ 10:[, •. '25\01 1=( -,-C=-400/+6;')0 
::: ;:Sl 5TC" lK IJ'f' .25W Fe Tr=~4JC/+oOO 
~[s{~"'r:. :::'5') It .125i"l r [(=O+niJO 
': :SIS-C:' 2"i5 l~ .125W f" T(=0+-10:'; 

):S!ST1-~ 25~ l~ .125~ T(=0+-100 
'"'fSI<:"TC.r: 7'.>5 l't .12?~ T("=0+-100 
~~srsr~~ 2~5 l~ .125~ ~ TC=O+-100 
~;;ISTr.~;. 25"3 if .125001 TCo=O+-100 
f·=-SI;I(~ 255 10/, .125101 T(=0+-100 

r.,rS:ISi Ct, 255 :.t: .12').". F Tc=O+~lOO 
;-~SlS"'"",-=- 2')': 11' .125101 ~ TC=O+~lO'J 

r<r:.SlST[t :?55 IT .125~-j j:: T('=0+-100 
(.·r~I<;""r:'- 255 ,..., .125."./ TC=O+-100 
;"'.'~SISrrl" 25') Ie:; .12"10/ r- T(=0+-100 

k~SIsr(? lK lot .Z5W ~( TC=-400/+600 
;'r~ISTC,- 11( IJ'~ .25~ roC TC=-400/+60J 
":1:515T,:-'1< .!.K 10" .251'i Fe TI:='~4JC/f-6CO 

r.~':SIST':1"- 11< ll.! .251'1" Fe TC=-4JC/+cOU 
;:"?~I ~"'C'f lK le); .25'0,1 ~L TC=-400/+bOG 

;;:':SI<:,Tr;..: :i.!< ldt .25101 F( T('=-4JC/+600 
<-:)ISTJr lK UJ}; .~5Jo,' Fe T(=-4JO/+60') 
I (S1:>!':- lK 10'.t: .25\'j Fl; TC.=-400/+6CO 
;r:SlST~P lK lO"l: .2?~ Fe TC=~-'tJC/ ... 600 
F-r5I~"j":f< iK loot .2511'1 Fe T(.0=-40C/+bUO 

1<f;~ISTr.':;., !K lO'f .25w Fe T;:>O-400/+600 
;..:-::SISr;"r- 11<" !O'! .25w Fe TL=-~OO/"6CJ 
Q':SlSTCf. lK HH: .2'5101 FI.. TC='~~OO/+6CO 

~ESISTGF 1K lO~ .25W Fe TCo=-4JQ/+60U 
~~SIST'-'; 11< lO~ .25'.-1 ~c TC=-'TOC/+600 

,..;-fSI ')T,::r· 11< lUf. .25w C( T(.=-40C/+f.C(J 
P=:SISTCf, lK lut .25v.1 Fe TC=-4'JC/+60{J 
,lcSl,<cP lK lO~ .25W FC H=-.00/+6CO 
"FSIST'"Jt 1K luf .251-1 Fe TC=-+OO/+60u 
~~'SlSTCl lK lO't .25 ... F( T('=-40C/+bOO 

t-:75IST,":"l= 1K 1Jt .2':11'1 F( TC=-4001+600 
Q[S!STC~ lK lU' .Z5~ Fe TC=-4JC/ ... tOO 
~~SIST(r, lK lor .2SW Fe TC=-40C/+60J 
R'.:S!ST':'F lK lJt .25n FC, Tr=~40CI+60() 

RiSISTCr 2.ZK 101 .25w ~C TC=-4JG/+700 

R~SI5T(r 1UK lO~ .Z5w Fe T(=-40J/+700 
~~S!STC~ lJK lO~ .25W Fe TC=-400/+70J 
~ESI5TC: 2q? l' .125W F 1(=0+-100 

ICc OI{;ITI-'L S~:7430~l TTL d NftNu 
IC·nIGI~AL S~740JN TTL ~U~) ~a~s 

Ie' ,)IGITt.l .sf\7450~ TTL OU4L .&f\)-I~:;--H:\' 

IC' l1I'';ITtl $1\j741JON TTL QUAI) I\I;AI~,' 

Ie OIGITtL SN7400N TTL QUh[ ~O~~ 

IC,- ') 11; IT AL 
IC-lJI:;[TAl 
IC- ,)IGITAl 
I C-) 1'-; IT ~ L 
Ie-DIGITAL 

~( i312P 
~!r:lB12P 

~C1Sif)P 

S~7410'! 

ell QU~) tXCL-n~ 

~jTL ~u AD E XCL - J" 
JTL QUf.l.D ? Nj}) 
TTL TPL 3 ~~ ~C 

S~7410N TTL TPl 3 NArJC 

Mfr 
Code 

50522 

28420 
2B4RO 
2"460 
2R480 
2E~4BO 

28480 
~,14qO 

2~4AO 

28480 
2t:4RO 

2fi4 P O 
~8430 

0112l 
~~4~O 

2"480 
01121 
C1l21 

01121 
el1c I 
01121 
16?C:9 
162 Q 9 

Ib299 
162<)Q 
162 0 9 
16299 
H-,;'1G 

u):cg 
162qQ 
16299 
1620 9 
162 0 9 

01121 
01121 
OllL 1 
01121 
011<' I 

ell?! 
011:?1 
01121 
01121 
OILl 

GI12l 
CllZ 1 
Cl121 
olin 
CI121 

C1l21 
Clln 
01121 
01121 
01121 

011"1 
01121 
01121 
01121 
01121 

01121 
aIle>! 
2454b 

01295 
01295 
01295 
01295 
01295 

C" 713 
04713 
04713 
01295 
01295 

See introduction to this section for ordering information 

Mfr Part Number 

~CT-6 

leS4-0354 
185 ... -035't 
1304- 03 5~ 
le54-03~4 
1 ~,54~03 1:;.4 

185'4-0: :ih 
IFlS4-D"3 'jl: 

1804- 03 gL 
181')4-035<+ 
1854-0~"'+ 

1854- en 5-1-
1854- 03 5 f, 

CR2Z21 
1R10-0I 36 
1R10-013,~ 

CR2221 
(P2221 

CR2ZZl 
CB3~11 

CB10?1 
C 4~ 1 1 8- '!' 'J-25, q - F 
r 4-118- TO-2 5 ,. - r 

(~-1/8-TQ-2S5Q-~ 

C4-1/R-TO-255 R -F 
C4-I/R-TJ-25so-F 
C l}~ 1 / R- T 0-25 'i ,{ - F 
C4-1/R-TO-25J.:Q-F 

[4-1 1 8~TO-2 5~:l-F 
r.4-1 1 R~ TC)_Z 5 5R-F 
( 4-1 18- T 0- 2 :. '3,? - 1= 

(4-1/B-TI)·a21},)R~F 

(4-1/R-TO-2Sl)?-F 

(,21021 
(1-;1021 
(RI021 
CRI021 
r.Q,lO~l 

fRIO,l 
C B 1 a21 
(P1021 
C R I 021 
CRI021 

(<'1021 
(n 021 
C R 1 021 
CRI021 
(P10?l 

CRI021 
(R 1 021 
CB 1 021 
(R1Q21 
cn 0:'1 

CP1021 
C" I 021 
C B 1021 
C810ZI 
(P2221 

(R1031 
CBI03l 
(4-118- TO-B2'l-F 

SN7430~1 

Sn40JN 
SN7450N 
SN7400~ 

S'17400N 

MfH1ZP 
~CIg12P 

Mfl810P 
SN7410fJ 
S~!141 O~ 
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Reference
Designation

H P Part
Number oty Description Mfr

Code
Mfr Part Number

r' I L. -

lTLt
I 7u l.,i

*7L'<l-

,i7J r
t7J /.

Ao UJr
46 W1 W5

ii
47 (REBUILT)
u-lL r

^7v2AZ;i
,r\ 7v -'
11. 7L i

A7L,,
e7u i

irTi I
t.7L t
47t- i
a7L,i
A7L;,

A ?rv P I
A7i,iP2

.r /,r 1

e7r i:
n7x:
A7;. t
A7':>

A l'',c.
a7".7
i7i(C
A 7.r 1:r
,17xIr

47U 1

A7U2
A7U3
A7U4
A7U5

i 82'J.-005/+
:"i,? J iilT+
i4;U 0C54
i.ilzO 116l1

1820-C055
182 (F0055
I820'0dr5
1820-00?7
1820-0281

rt2t) :e5l
:rlJ 07C2
:,j20 00iq
i i2ti C5 3 

'-i ll2 rJ 0rl7 7

iFJil C?07
I':JO 0il-5
i€?U 0:rrl.,i
1l?(/ 0:77
.1. ::l J 0r.l i; .r

l - 1/, Ai a /

r- Ol- L, U^ r't

I | ? r.t \.)+2 5
I iit 0 aa\4
-i2u O€ca
i €; .) 0{,6 ;j

I Q)il ntr?7
I /CL V ) J I

1 1 153-01301

U -13 30. '".6\ n7
03330-69507
C 1d C- L7 /.,5

0 15u 3E+i
0 133-l 7+5
0 LoJ- 31,'{ 7
01J0-L746

c 150- ?847
0180.-174ir
'J"L6rJ-3ti+7
,,t1;l-17*c
cl+0-01+9

1901*001c

L20C\- Aq2t+
120J 0424

9l0D-1S18
91Co-l.cl9
?100*1613
9130-1613
? 100.16:.8

4C+rl 075J
4Crr O- C7 5l

0 63+- 41 7L
0€ 3+" 27 2L
06.84- 27 2L
0c34-1 0al
0€ 8+- 39 2i

0eB4 1021
I € I 0-0041
o 684- 2??L
06e4-1021
068r"-5611

5

I

I

t
l

5

2

I

c-

2

1

.T

1

6

2

IC-DIGIT,tL St\7430N iTL:lU4l) 2 f',l,ri.l:'
IC,{-)iGiIAL 5t\1404t'TTL Hi:X i
I C..t,. I G iT AL S h7+O 0\ r TL erJtr D ;? N \fi ?
IC,-.n IGIr {L 93?2!\C TTL ,lUA) ? ?- ril- 1.-L iN
IC.'UIGIIiL SrrT+l65fr TiL a-S P'iL-iN

IC-]IGITAL 5T74I4.\t TTL HfiX I
iC''ilIGI;AL 5N7427'.1 TTL TPL -4, r'l'-lrl
IC-,3i{;IT.{L S\7430fi'r;L QrJAD 2 NJ.\D
IC.-DIGIr,l.L SN7437i{ -f iL QUhD 2 NArID
IC't;IGITAL 5h.7474I..J TTL DUAL I:TYPI

IC".r)IGITAL 5N7412\ rIL TpL J I,tAr,!i)
IC..:)I;I'AL ]322?L TTL CUAJ") 2 J_IO_I.LII;
IC- DIGiIiL MC7270P ITr-
IC..IIGITAI 5l\741.6f! TTL r'ltrX I
II:..OIGITAL SN74lOIJ TTI" TPL 3 i'IA^I]

IC.DIGITAI. S\74O4N TTL HiX 1

lC'DIGITAL S\741OOl; IrL lrj,il ;*TYP.
IC. DIGI'r L 5|\i7+tlOt'l TTL OtJiL 2 NcND
iC.,,)iGII'{L 5N740?I{ TTL HFX I NC\-INV
IC-..)IGITAL S{\74'l7rJ rTL H€X I f.irl\- If.lV

IC.DI'SITAL St\7413N TTL )U'1.1 4 irr.\;t
WIRE:JUMPER

CpU ASSrrqLy
CPU ASSEMBLY (REBUILT)
CAPACITiIi(-FXD ISUF+-IO:B 2OVDC TA
cAPACIrilt..FxD .Ol.UF +i00.-09 25HyDC Cin
CAPACTTOR.'FXD I5UF+, tr.Og ZOVDI T.1

cAP.AClr{)R- FXr .0lijtr +Loo--0u zShvir- ciR
CAPACIT,.IR. FXD 15UF+.IOg zOVDC T1

CAPACI TCR. FXD "01U F +1OO' O:\ 25r.JV0( L 1,il
CAPACITC?, FXD 15UF+-IO? ?OVDT 1I
C/rPIg1Tl-rt. FXI] .0l.L,F +:.0O-CZ :51{VlC. C[,?
cAPA?ITC,p. FXD i5UF+'10[ 2CV,],- T{
cAPA!ITnF. FXD +?OPF + 5U rootrvCi- M IC \

DIODE--SuIrCrtING 30V 50|,rq 2i{S di: 3i

SOCKET:IC BLK 1+ CCNTACT
SCCKET:IC BLK 14 CffTTACT

C0IL.'i'tLl'J 5.6UH lOg Q=45 .1.55)X.375LC
iCIL..r{LJ 5.5UH 10q Q=45 .155)X.375LG
CJIL-.{LD 5.6Ui'l i0X Q={5 .I55JX.375LG
COIL-f'tLir 5.6UH l0? Q=45 .155QX.3.75LG
C0IL*'l'tLD 5. clJH 108 Q=*5 .L55 3X.375L.;

EXTRACTUR-PC i]D RE) POLYC.O52-BD THK1'IS
TXTRAC T0F-pC B0 Rt D PITLYC .062' BD-THKNS

Rr:SI ST CR 4.1K t0g .25h FC TC=. 4O C/ +70Q
RESI STCR 2.?K lO? .75rt FC TC=,'400/ +?00
Re 5I STUP 2.'lK 1O{ .25V4 FC TC=- 4OO/ +700
R.ESI STIR 1K l.O? .i5td FC TC=,,+JA/ +600
i\E Sl ST{lR 3.9K 10r .?5!.rl rC TC=. 40O/ +700

KEStr ST0R 1X IUX .2 5bt FC T[=- 4O0/ +500
NETWARK. RLS 9-PIN-.SIP .I5.PIN SP{,G
RESISTCti 2.2K 13? .25u FC TC=-4Oa/ +7Oi
RESISTCq lK i0? .25Ni FC TL=-'400/+{,0C
RESI STUr t6O 104 .2511 FC TC= - 4OO/ +6r.;0

IC-DIGITAL 5N749ON TTL NECC SYNCHFT
IC-fIGITAI Sfr74?ON TTL DECD SYlttHP:i
IG-DIGITAL SIW49OI\ TTL DFCD SYNCHFO
IC-D I G I1 AL S IW+74I! TTL DUAL T]-TYP L

IC-iIIGITAL 5N74107N TTL DUAL J",.K t4/

aL?e 5
012a5
0L295
o7 263
aL2c5

012q5
oL2s5
oL 2e5
012c5
01295

o1295
07 263
04713
aL2e 5
01295

CI2('5
012s5
01. 29 5

0:.2q 5

01295

012e5
28480

2845C
28480
8r,289
2848 0
56289
284EO
55289

?848 0
56?t,9
aB46 0
5628q
72t 36

2n4'do

23 8d0
238e0

?47? e

?4226
?422 6
1+Llo
24?7 6

2848O
2F.48O

0i12 1

0t l?1
0i12t
01121
011et

01121
2B4e 0
011.21
01121
c112i

01 295
012s5
01 2e5
0129 5
o1295

s r* 74c 0l\l
sN7+04r1
St\j-r+0O\J
q3?-2ltC

st']7+l 55r.i

Sfti74l Yt\l

Sf i7.+2 7tl
SN 7r+ OClt!

SN 7rr 3 7N
sN7474\l

sf'.i741.2N
9?? 2t,f
$c7 27 0P
Sf.J?41 5l.l
Sf'l74l1O!"j

SN?40+N
sf'.j7+1 001!
sN 7'i 001'1

St\7+O7N
sNt7407A!

sN?413r!
11153-01301

03 3 3 il-6 65 07
03330-69507
l- 5001 56 X9 02 0B 2
0150'38+7
15On1 56 Xq020B2
0I50'" 3s47
l5gr-i I 56 X,l UZOB?

0 l 60' ,3847
l50D I 56 X':, 02 0B 2
o1,50 - 3847
1 500 I 56 Xt O?Os?
DHl 5F 4? ! J 03 O0htvL Cp

t90t.00+c

csA2e00-1+8
c sA 2 eoo ,148

L5/ 56L
tr 5/ 55L
15l t6L
L5/ $.5I
L5I5 L

40+0= 07s0
4040- 07 50

c B+7? I
cts272 t
cB27 2L
c8102L
c83e2t

c8t021
181O"- OO41
c8222L
c8102i
cB561 1

sN7490N
sr't7+90N
sN749or'i
Si\7474N
sN74l.O7N

Table 6- l. Replaceable Parts

See introduction to this section for ordering information

Reference 
Designation 

J. , 

\b 'J ... ' 

C'L J:. ~ 
.. u v'~ u 

At. UJ.l 
A6 W1 W5 

A7 (REBUilT) 
,. -il.j. 

,..7,,2 
,dc 3 
/\ 7 .... ·~ 
.1 7L j 

-47L J 

;.., I ..... -, 
;. -'L_ 
t 7 ... -., 
jJ, 7",:J 

_ 7J J. 

~ 7J L 

M 7L 1 

t. 7L i 

~ 7L ..> 
j,I, 7L ,', 
h 7L.:. 

,.\, 7·>' P 1 
,). 7"jt-l2 

.... 7,,1 
A 7~ ,_ 
A 7r<. j 

::.. 7 .... "I 

,,7< 7 
~ T. t 

A 7 .... lJ 
UKl, 

A7U1 
A7U2 
A7U3 
A7U4 
A7U5 

610 

HP Part 
Number 

J. e.~ :)- 0(: 5 fT 

; . .. i J vC 7'. 
_ '!.:..: lJ Ot.- 3'-t 
.u.i2D ut-l c) 

... 2,~ v 1(;,,<: 

... ~.?d :'v?l 
_:':-=-J \He2 
:. ~;2u 'JOj'-t 

.I. ;'2J JIl77 

ltl~)J C107 
lP.~J 0::1') 
i :::,' U 01:]:t 

1 I: _~ lJ 0 ')77 
.I ~.2 J Ot)(:) 

:'02(.' O~74 

:"1 ~ LJ !JOt 2. ') 
1 ,.j~ J Of) "jt~ 
> .. .2 rJ ut v~ 
i E..: J 0( (; ,) 

1.820 0537 
11153- 01301 

0':130 c.6'J1.J7 
03330-69507 
C 1.')0-17(,:, 
Olt:u 3d4-? 
01 '1J-l 7!"~ 
J:oJ-3Vt 7 
01JUq'!.74f-., 

JlStJ-3647 
0180·~17~6 

J 160-3I3'j.7 
'~1,~',;-17-tb 

Jl~O-014S 

12()O~O'i2 !t 
12UO 0424 

9100 1618 
'lon-IdS 
nOO-l'>1' 
91JO-1613 
'J10(}-lb!~ 

4C4U 075J 
!,.(JJ (}- C 7 SC 

0&2':"-4721 
OC~4-2721 

0[84-2721 
Ot'3'4--1021 
Ot&''j"~2S21 

0t8'(; 1021 
InO-QO·;! 
0684~ 2221 
Otf4-1CL1 
Ot8',·-5611 

Ib20-C05~ 

1820-0055 
1B20· 0<..55 
1820-0U77 
18Zcr02131 

Qty 

2 

1 

2 

Table 6-1. Replaceable Parts 

Description 

IC-DIGIT~l 5~74)ON TTL JU~!) 2 N~N~: 
Ie r)IGITAL SI'..1404'" :-TL ,P:X 1 
Ie ,r;IG;TAL $1\7'tl)<)".j TTL 011(.,.:) ;~ N'l',;'J 
IC-·DIGITO\L 9322'1C TTL '.}IJ..\'i ~ 2-;J-l,-LIN-= 
IC' uIGIr~L S~7416~~ TTL ~-j P~L-IN 

ICr JIGIT~L S~7414~ TTL ~EX 

IC~ ')lGI;-I~L S!\7427'~ TjL TPL "3 hl'Jf' 
lCL<):f;IT.~L S \f74')Otj TTL Qllt\J 2 t\~,'Jc. 

IG·OIGI~:.l S~7437~ rfl QU4J 2 NAIll) 

Ie CIGITAL S~.7474rJ TTL iJU~L ,)=TY°;:-

Ie, ')!GIl"AL ~1\741Z'~ '"TTL ,Pl 'J,.H,Ii) 
Ie '.'I·'iI"TAL -;322i.'l TTL QUA:) Z-ri)~l~lP' 

II> DIGIT'\L IJ,C"270~ fT,--
H> :~I(;ITJ:l ~""741M' TTL H~X 

IC'QIGIT~l S~7410tJ TTL ~PL 3 NA~l 

l(.,Ul(,ITM Sfo.,74t)4tJ TTL I-JfX 
It: O!GI1":'l <:;\74100~, TTL )IJ~l .:;-Tyr>: 
Ie· ')Ir.YT,fl S~,7'tOOf\1 TTL QU40 2 N:.\.N') 
Ie J1GIT~L S1\7407r~ TTL HFX 1 N(;".-INV 
Ie, JIGIT~,l SN7407rJ TTL HEX L Nr]~~lNV 

IC .. OI'JITt..L S~7413~ TTL )U,\l 4 NI,\j~) 

WIRE,JUMPER 

c.PU ASS~V,Q;lY 

CPU ASSEMBLY (REBUilT) 
CAP.\CITuK-FXC liU;: .... -lO~ 20VDC Tt.. 
CAPACITC?' FXC .01Ur: +.LuO<-J'!; 2'),..;CC c,:.;. 
CAPACITDK' 'xc 15U" 101 ZiJV8 c T.I 
C!.p~CtTr·'R· Fxr .OIUt=" +lOv-"u% 25WV:::;C CF.R. 
OPACILJRc EXe 15UH 1D~ 20VU~ T\ 

CAPACI Tef{, FXD .0 lU F +100, 0:1; 25wVl~( C"f' 
CAPACITCF Fxe 15UFo 101 2UV8r 1\ 
CAPLCITrJK.,·rxc .01Uf +1(;0-0t :SWV-]C Ct:~' 

(AP~.':.ITO?· FXC 15UFt- lOi: 2)V ),:,. T~ 

CAPASITn~· FXC 470PF +- 5% 300WVC: Ml(\ 

~IODE-SWIT(tll~G JOV 50MA 2NS OC 3~ 

SOCKET:IC BLK 14 CONTACT 
SCCKET:IC ELK 14 CC~TACT 

COIL.,MLD 5.6UH 10~ Q=45 .15')X.31'>LG 
~~IL' ~lJ 5.6U~ lOT Q=45 .155)X.375lG 
l.JIl"'1LD 5.6Url 10% Q=45 .155JX.315LG 
COIL=~LG 5.6UH lO~ Q=~5 .155GX.375L~ 
COIL~'~LO 5.6Ut-< 10~ Q=4S .13;':JX.::7~L\~ 

~XTRACT(jR'-PC 8;) RF.:) POLYC .O~207""BD TH.c.r~s 

~XT~ACTOF-P( 80 RIC PflYC .0~2-BO-THKNS 

RcSISrC" 4.7K lO~ .25. FC TC= 400/+700 
~~SISTCR 2.7K lU~ .Z5. fC rc= 400/0700 
RESISTUo 2.7K 10~ .25. Fe Te= 400/0700 
'ESISTS~ lK 10' .:5W FC TC= ~JC/otoO 
RESIST';K 3.9K 101 .25W Fe Te= 400/+7uO 

Kf.SI STC;':" 11< lU~ .25W Fe TC=· 400/ +~00 
NETW'1~K' RIS " PIr-b·SIP .15 PIN Secr; 
RESISTeR 2.2K l~r .25w Fe TC=-400/07QC 
RESISTC~ IK 109 .25. Fe T[=··400/0600 
RESISTu~ 5bO lO~ .23w Fe TC= 400/t-tvO 

I(-DIGITAL 
IC-~ I G IT AI 
IC' DIGITAL 
IC-DIGIT AL 
IC-:1IGITAL 

oN7490N TTL 
S.t~74)ON TTL OEC[,' 
SN1490f- TTL Doce 
£N7474N -fn DUAL 
£N74107N TTL DUAL 

SYNCHFJ 
SYNCHj:;Q 
O-TYPl 

J<K ~/~ 

Mfr 
Code 

0120 5 
012"5 
012Q,) 
07263 
OlZQ5 

012S 5 
Ol2Q5 
01295 
01295 
01295 

01295 
07203 
04713 
012G5 
01295 

C12C'5 
01 ?S 5 
012 0 "i 
Ol2Q') 
01295 

01295 
28480 

2346C 
28480 
'SE.ZR9 
2P.4F:O 
56289 
ze430 
562£:9 

28400 
51';289 
28400 
5620 0 

72136 

284r.0 

23800 
238eo 

242zt 
24226 
242?f. 
2';'226 
242/6 

28480 
28480 

0.1..121 
01121 
Oi121 
01121 
01121 

01121 
284PO 
Oll? 1 
01121 
C1l21 

01Z95 
012"5 
01295 
01295 
01295 

See introduction to this section for ordering information 

Mfr Part Number 

St,74001'1 
Sl\'7404~ 

51\ "'0+00': 
Cl322[1t; 
S~:7416!)N 

S~.7414~ 

Sr-17·4-27"-l 
s~,7f .. aJ~1 
SN7/~37"l 

SN7/t-74"'J 

SN-'412"i 
Q":22t·C 
~c 72709 
sr-J7416~J 

SN7410~ 

SN740"tN 
$r-:7410on 
S"'71,.OO~1 

S~ 7401N 
~~7407': 

S~.l7413N 

11153-01301 

0313 ')~bb5 07 
03330-69507 
1'50D156XS.Ol'LlR2 
01~O '384-{ 
150f"'156 XQ02.0B"2. 
01AO 3~47 

150fJl56 X'~02 OB?: 

0160 3847 
1500156X'l02082 
01.00 '3a47 
150~156k)020ez 
DM15~47JJ0300WVIC~ 

1901 0040 

CSAZ100-14A 
CSAZ90CJ ·148 

151561 
1 "i/ 1)61 
151561 
15/5'>1 
15/561 

4040 c 0150 
4040-0750 

(84721 
C82721 
(82721 
CB10;>1 
fP3nl 

C P 1 021 
1810 0 0041 
(82221 
(61021 
C85611 

SN7490'" 
SN7490~ 

SN7490" 
S/,7474N 
SN74107N 

Scans by ArtekMedia © 2008



Tqble 6- t . Reqlqceable Psrts

Mfr Part NumberDescriptionHP Part
Number

Reference
Designation

s\i?rt53N
si,?/fn4ri!
sf,74165N
51.i72,9ft.r
Sto 7 4il0\

si\i7r.02ni
sf"7tr90i'J
5ht7+l?5\
$nt7 zn 1 914

Sf'l7q19qhl

15Cr;:56Xt)nZA77
0Loo'3847
0160 3q4l
15U,.r i lJr X ?02 0R2
O 160 ' 3:l1+7

0150 t8+1

f- 5t 2 400 '! 4R
c sA 2 e00" 14FJ
cst zo00--l48
la00- 0421

lf. | ..,1,L

L5/ 551
L5/ 5bL
T' / 

'4L
1rOdr0 '07 5t
rr 040- 07 51

1,810-. 0041
181r1- C0+1
I 81 0- o0+l
1810.0041
1810-004t

181 0-, oJ41
C,B472L

r 8i. 6. 01. +0
181c-01 39
i 31.6 - 01 33
I816-013+
tB1ts-0132

181,5'0i35
l81f;-Ol3?
1915.'0130
t B1 5-Ol 31
18tc-011+1

S N7+_"7t\ f TL 8U,10 2 i'lA\i)
TTL

SNT4HlfJ3l'l -fTL i-{ llU.tlL
S 117+16: f! TrL P-5
5 N749 OIJ T Tt )":r. [,

I C-t_) I G IT rIl_ l \r?+107 |J T'iL {.i,.tAL J-K it'/ S

iC-..rIGliAr- 5i\741111N TTL H TPL ? \tri
IC.,f IGITAL :N7;r25ii l'TL DrJ.lL 4 ['-]*
IC-DIqITAL tN7+03r't I'iL .lrjAr) ?,1ii'l
IC-;IGITAL if\7/r53\ rft- d\J'li' I\lV

IC.,uIGi-'AL 5tr7rt,)8ri TTL ilrJ\i) Z Arii-)

IC-, Iillllt- l'iB2Sl-A ITL r]1\l AiYi'rCHf'(r

IC-DIGITAL SHIFT REG MEM 8X16 BIT
IC-DIGITAL SHIFT REG [/lEM 8X16 BIT
IC-ilIGIl AL r,1C7370P TIL

IC-,]IGITAL
IC."DiGITAL
IC "DIT;IT$L
I C-1I G J-i AL
IC-IIGlfI-L

ic-.iiIi;iT.\L
IC-)IGITAI-
IC-[IGITAL
IC'',)IGITAL
Ii-DI';ITAL

S N?45 3tl T i L d\ !-il\- I\ V

*\ lr7/'J+ll T TL F{;:X 1

.:N74lo'1ii IrL t :; Pi'1 Ii'l
jl!?4?Or.j :l'L i':Cl'lY,\fili'tl
SN?40Of'l TTL r)!l'\i-- 2 t'ir't,l

St,7+J?i{ TTL Oil,rfj I h.tR
l,\?4tJi.l I,TL ir!(,,) jy\Cf1!Lr
5I?4175N TTL OUAD Ii-TYP::
StW4:0\ f IL TPL J i"tAf'tt)
jN7+IatN rl"L ,1.-5 Dii.L-il'r

: N?402r.j
V C727 OP
r; c7 27 0p
I lr7 +o 0'l

TTL QU.Ni) 2 NlR
ITL
TIL
TTL il(J.,\i') 2 hA^'l[t

DIP. SLDi, T['tMS
iIP-5LDC-T'j'145
iiP 3L il1' I,:iM3

CAPACITNF. FXC }5UF+'L{J"i ZOVi,.T TT

CAP.dCITOf..'FXD .0ltjF +LUO. 0{ :3hVLlC rriF
CAPACI TtlR' FXD .ClLlF +1C0. O" /5hV)C C:F
CtPACITI,:R. FXD 151,f-+ l0:4 2oV)[ T\
CAPAttTCR. FXD .0l.UF +l0o"0U 25LVi)C r;Ec

CAPACITIF- FXD .oiuF +,l.J0- ot 2ihVEC '"i:F

SCCKET:It BLK L/+ C-I{TACT
SOCKEt:IC BLK L4 LLTI]TACT
SCCKIiT : I C BLK l4 C.t\f ituT
sccKrT-'Ic 16.-Crji'lT )ID'. PKG DIP-5LlF" -i[FMs

CCIL-l'tLD E.6UH l0? 0='ti .l55LlX.3?5Ltt
CO It-''MLn i.6UH i.0? Q=/+5 .L55lX.I75L(;
COIL''ilL0 :.6Ut-l l0,g Q=45 .155t)X.t75Li;
COIL"f'4LO 5.5tJt-l t04 Q=4.s: .L55;lX.l75LG

EXTII.ACTNR. PC BD CEh PTLYC .062' 9D THKNS

iXTF ACTCF-PC BD CF.J! P;:LYC .062-3D-THKI'.iS

r{fiTt{Op,K-RrS 9-pIN SIP .15 PI\-SpcG
Nf;Tr0p.K-FfS 9-Pif'r-S IP .1 5-P I\-5PCG
NtThORK-PtS 9'PIr'l-S Ip . I j-P I\-Spt-G
TrETi.Ji]RK- PtrS 9",PiN'SIP .:5 PIII,. SPCG
t\,=THgpK-pr-S 9-PIhj-SiP .15-P IN-SpCG

T.IFTI.ICRK-FiFS 9-PIT]-SIP .15 -P IN- SPCG

Sf;SISTCR d+.7K lufl.25u t-C rC=:4CO/+7oQ

IC iK RCM TTL
IC 1K FI]F TTL
IC IK RCIY TTL
IC 1K FCP TTL
IC IK RTM TTL

IC lK RCI'I TTL
IC 1K FilTI TT L

IC lK PCP TTL
IC 1K RC It{ TT L
iC IK RCM TTL

()12 'F
29 '1.10

cL2'' 5

012c5
cl. zq 5

i)L2_)5
qL7':) 5
c 1 2'15
012c5
Jl.2t 5

012')5
illJ95
0I2r:5
01 2';5
012rr5

012 5

T 4374
2 i4,i 0
2'1.+8 C

0 r.7l 3

012q5
QL2A 5
012q 5

01 2e5
012c,5

0L z'5
Q41\3
0/+7I 3
012q5
28480
e1506
q1506
} t -)ut)

2t 419
28480
56 ?;:9
55 23e
55 2rQ
2i? 480
28480

5A?.29
23 4d0
284rO
5f.,289
28+i-t0

Zri 48 0

23830
239itA
Z 38i]0
?3480

2+226
?42:6
?42?-6
2+?26

lF,/+fO
2 tl4a0

?e4ga
28rr.3O
2B+80
22148O
23480

28+80
01121

28480
28480
2EtrP-O
?8+6C
2848 O

2$4f:O
2 8r+B 0
2s+80
2E /:8 0
2848 0

lb2C-C5:9
lii1c'-003t
i820.0544
1f,20- LCetZ
I E2 (F 0055

t32r- d2 31
t 82i}- A372
ltzo 0655
I 32C- 0511
i 82C.-008+

i.9z O- 0C 84
1820-01 74
islo l0ie
1 tl2 u- 0O i5
1320-00t4

i 820 0511
18itFC400
i820-066'+
!820-0664
1ii20-c984

i frzO- U323
Le20-cc55
I g2'J- 08r^)
1 32 i} O06B
1 82O- 0726

1e20-0328
1€2 0 0t iJ4
1B2t)-0934
i. 82 (}- 00 54
11153-01301
t 200. 0167
120C- C7 6-l
1200-0.767

0 33 3 0-- 66i75
03330-69575
0 l6O*l 7+6
u 1t, 0- L1+6
0 le0-17+6
0 1c 0- 3tt+7
0lf'O- 3A47

0 t-30- L't+*
o 160- 3a47
C 16 0- 3 EriT
0 i.8 (F Ll r+6

0 l€ o-36+?

0loO- 3'347

1 200- D424
1200-0424
1200 0474
1200 0473

9lC0-1618
I'100- 1618
-" lOC-161e
e t00-1618

+c40- 0751
4L+v C7 5L

I 81CF 0O/+1

l8iFOO4l
lSlu-0041
i31O 0o/rl
tero-c041

1elF00{1
0 684- 47 ?L

1816.0140
1€16-0139
1EI5-'0133
l316 01 34
1 8 15- OL32

1816. 01 36
lBlo-0137
t El i- 0130
18t6-0131
1el6-cl41

,r. l.J o
alU I
ATiJ o

^r 7.,, g

A iu lt)

riuri
aTuIZ
A7JlJ
A 7tJ r*
ATul:

i7Ut6
AlviT
A7Ulo
A 7rJ lv
A7.J 2J

,i7\t zL
A'l u 2?
A7U23
A 7u c.+

A'lU L)

afU2,-.
tlU27
S TUlo
I 7il r9
A IL, ,i.J

nTuri
t^I'Jt2
'^lv3:
A 7IJ:+
A7W1-W16
ATXJ/
ATXuZi
ATXI.JZ+

A8 A3
A8 (REBUILT)
nSCl
xduZ
LiiI r
ASCr+
AbL)

.rtiu o
AEL I
AdLB
A8i"9
A6iIU

,q dC l1

AbJ I
hEJ ?
A8J3
A8J+

A8L 1
q8L2
ASLJ
AbL+

A Bi,lP;..

A Bir PZ

AERI
A$i- 2
A6*:
Abi(+
Ai3x5

A8nq
A8t* 7

A8U1
r8u2
A ulJ 3
A3U4
A 8Ll5

A8trs
.t8u 7

A8U8
eBU>
A 8-,,I0

See introduction to this section for ordering information

Reference 
Designation 

t..l lJU 

.. IU I 
4700 
.... IJ'-J 
:, 10 ill 

I- 7u i';' 
~ll.J.U. 

A 7J 13 
A 1lJ 1 't 

~ -/:J 1;. 

I- 7U 16 
.\.1'0.' i l 
A 7U 10 
~ 7J 1'-;1 

A 7 J2J 

,:., 71.).:.:" 
A fuZZ 
.... 7U23 
A -/u /.."t 

t.. 7ULJ 

'" TU':Q 
~ TU 27 
~ 71J '-0 

~ 7,.; ... S 
Aid ,:)U 

(.l,lu~l 

t. 7 j:J~ 
... 7v 3';' 
A. 7Ll,:,... 
A7W1-W16 
!~ -/'AJI 
r...7Xul..j 
A. 7XU£.,. 

A 9 "3 
A8 (REBUILT) 
.t.dC.l 
'"' dL. 2. 
.l,0(.j 

~ 8C It 

Abl.,,? 

~b(,o 

AoL I 
L\dC 11 
AtH,";1 
,16':'llJ 

,L,I:H .. 11 

A bJ 1 
A3J 2 
AOJ 3 
t\dJ4 

A 8L 1 
~6L L 
A8Lj 
A oL..., 

A 3i-1 V ... 
A 8/'1PZ 

10K 1 
Ao!' 2. 
Abl1, .5 

AbK't 

Ad'" S 

ABUl 
~bL.JL 

AtHl5 
>-\Ju4 
~8U:;. 

.wduc 
~ 8u 1 
~6lJb 
:-dU,:> 
A8JIO 

HP Part 
Number 

It.2.L~C5j9 

lClc-Q039 
1820 u~44 
If.2G-lLl,'Z 
1220--00::lJ 

1 "'<2~-v2dl 
1 &20-0372 
1 f2u 0655 
1 S20~OSll 
.;. 520-008 ... 

.:.. S:::' ()- oca4 
U!20-0174 
i5:Zo- 10'~2 

1,)2 u-00 55 
1 S20-0034 

l EZO 05:1 
1 s,;: lJ-C40l) 

;.e20-066> 
1820- 0664 
P~G-C984 

16ZD--U32'3 
1 f.2G-CCf):; 
1820-0939 
1d21) 00613 
1 ~L0-0726 

1.'20-032a 
1'.20 0<,84 
182. 1)-0934 
l82o-JOS4 
11153-01301 
lZ0u 0767 
1200-C767 
!L0D-0767 

0;J30'~66;75 

03330-69575 
01t:J~17~6 

OHo-1746 
li lG.O-17..,6 
()ltO~3e/Y7 

0100- 3J4 7 

0130-1146 
0160-3847 
0160-35'1'7 
01E0-1 ?'t6 
0160-3847 

Ij loO-3~347 

1£00-0'(.24 
1200 0424 
1200 0424 
1200 0423 

91CO-1618 
qOo-161S 
; 100-161e 
9100-1618 

-+C40- 0751 
4C4D-C7,l 

lEI (}- 0041 
1",0-0041 
1610-0041 
i31(, OO~l 
121()->C0-41 

lE10-0041 
Ot84-4721 

1el6 0140 
lElc-0139 
16U,-0133 
101& 0134 
1e16-01J2 

1816~ 0136 
Iblo~0137 

1£1(-0130 
1816- 0131 
1E16-C141 

Qty 

1 
2 

16 
11 

Table 6-1. Replaceable Parts 

Description 

IC-Clr;nAL SI\74<7~: rTL WU:'D Z I'IA'\I;' 
If lK ,.(11'" TTL 
Ie -lJIGFllL ,;r,74HI03"J -,TL H 'l~U.,L J.-I' 
iC-liIGITAL :N7'r16::;r~ r·-L 1'-: !-'~L·~n 
IC- )l';!-;AL :;r,74qm~ TTL ']"_1 r :':'Yi:'.'--lrr. 

Ir:~(J [G IT tL 
l~:~u I G 1-:- AL 
IC-"--'! I G IT /I L 
IC-:JIGITAL 
IC-CIGITtl. 

:'''j7~107''1 "TiL !)dpL J-K 
~i\74Iilll\; TTL H TPL ~~'*: 
~N?425t, r-L CIl).}.L 4 t,J" 
';N7i-r)::P~ rrL llnl) :. :'ld~' 

le-,)IGI"'~L SI\7..j.5j~~ :"TL ~\i:::~ ::\-l'IV 
IC-OIGI7/Jl S1\71.:J..,.~: :TL H;X 1 
If. Qlr;IT,t.L ."',N14.6·~~·; ~rL "',L :~. 

1r.~''lCr,-4L ..:r-:74::or-l -rL r:r: ;)'.\jr:,lj,,' 
H.-'!Ir,IT~L SI\74Jm' TTL ,)Ir'~._' h' h~ 

rc.'·ulr;r-Al S"-7 tt,)Q" .. TTL 'JIJ\,') 2. ..... ,".~ 
IC-oJI';ITAL ~,t122.1A T-L rH'J I\~YhICHk(' 

IC-DIGITAL SHIFT REG MEM 8X16 BIT 
IC-DIGITAL SHIFT REG MEM 8X16 BIT 
rC-I'IGI1I\L ·~Cl2.70P Tl"L 

IC--uIGIL\L "1\7';'J21~ TTL W1L,(, 2 ~\'(II{ 

IC-JF;r'l"~~t ~)"74,}J,~ TTL l~~'C,~ ;Y~~CH\..~i 

IC-CI~ITAL ~'7417~N TTL QU~O ')_Typr 
lCc ·)IGITA.L )1\j74!LJ"1 fTL Tf-'L j ,~Ar~:) 

IC-0IGIrAL S~741"')'''J "'"fL ~.-~ ');'L-I~I 

IC-;'1IGIT/ .. L :;!\,74D?f'.! TTL QU~") N1R 
Ie JISITAL ~(7270P TTL 
1'::-')1 ~I7 ,"'L ""C!27dP "!Tl 
IC-1I'iITAL ~~1400'j T7L QU~~ 2 I,~~~ 
WIRE:JUMPER 
S[]CKiT"'IC 16' CU~~T :)TP' SLO" Tr:,~/ioiS 

sr.CK:::--IC 16-Ct),'\j- -:rt-'-SLD~-T>~o\") 

~,":CK::T-I(; 16-VJf\(r Jit-l ;LCP, r:=,..,M::' 

cr;NT::{IJl A'\:'~'fo'RLY 

CONTROL ASSEMBLY (REBUILT) 
CJ~P,"oCIT;'JR~t:XC 15IH-"-1:l~ 2r)VG:': Til. 
((I,P,\CIT0R< FXO 1')t)F-...- l()i; ?OViJC 11. 
CAPACITOR, FXC t"iUF+ !0Y, 20VDC f\ 
CAP/\CITCR' r:XC .OllJf "::"]0 Of 2.'j~V";C ,,~.;:. 

CAPAClTOP· FXO .0111" +100 Ow C'.V~L C"? 

CAP~CIfr~ ~xr 15UF+ l0~ 20V,~r Tj 
C;'P:\CITI.)f<'< FX:; .otUr. +':"00' U;: 251oiVOC (r~ 

C,APt.CIT )k< f"XtJ .JIUF .. 100 0'" 2jiolVJC c:::-. 
(t.P.4CIT';R' FXC 15lJr .. IDA 20V'.X T", 
CAPlLITD~ FXD .OlUF +100 0% Z5~VJC J:~~ 

CAPACIT(;r:, FXr:' .OlUF +lJO~ 0'1, 25~VJC Ci-·f< 

S~CKET:IL 9lK 14 (~~TACT 
SOCKET:!( BlK 14 L0NT~CT 
SCCKET:[( 8LK 14 C(~r'CT 
SOCKf'T"I( 16, o CONT JI"PKG OIP SLJP -'LR," 

CCIl-r1l!) 1'".6lJH !O',i l~=~) .153fJX.375LG 
COIL- MLn 3.~UH 10' Q=4S .ljS'X.:15LC, 
COIL MLD ~.hUH 10% W=45 .15iQX.,75Lli 
COIL- ~Ln 5.~U~ lO~ Q=45 .15~JX.~7~LG 

~x-rPACTnf.,< PC tiU CF.,'~ PCLYC .067., '19 THI<NS 
~XT~ACTGR-PC SO CF~ P~LYC .062-~D-TH~fiS 

~cTwOkr-R~S S~PI~ SIP .l~ PI~-SPCG 

~ETnOFK~F~S 9~f'Ir..-SIP .15~PJ'~-SP(G 
NETwCf,r(-?tS G-PIrl-SIP .1:;..~PI'-Sj:Ct, 

t"r::rWJRKc pes f}-PiN S!):J .... 5 PI'v SpCG 
~~TWUPK-RF3 9-PI~-SIP .lS-PIN-SPCG 

NfTWCRK-F:?S S-PIN-SIP .13 ~PIN SOCG 
:<'E.SISTCR. 4.71< h .. 't .25W Fe T"(:=:~4()01+7tJC 

I r i K ReM TT L 
Ie 1~ RI"W TTL 
Ie lK RO~ TTL 
Ie 1K ~o,., TTL 
Ie lK RCM TTL 

Ie lK "eM TTL 
Ie lK ?{JI-' T;L 
Ie lK PC~ TTL 
Ie lK "CM TTL 
IC lK ReM TTL 

Mfr 
Code 

Ol2 - ~ 
2~ ',-10 
C12 Ij 

012':5 
rn 2,c 5 

-)1;? ,~! 

012'5 
J1 ?:'-l5 
012("',5 
J ~ 2' i) 

01 '20 '5 
Lll ,:C' 5 
o 12"~ 5 
01 Z"O 
D12',5 

012':15 
1>3324 
2 3t.·~O 
2 3"+?- 0 
O:~713 

012S 5 
012 0 15 
012C; ~ 
a12 Q S 
012' '5 

0'. Z; 5 
04713 
O't 713 
Ol2CJ5 
28480 
<;1,06 

G150tJ 
~1:)06 

234".'0 
28480 
S>S 2(" 9 
E3A 2:19 
'5S2~9 
2,;4,-,0 
284~0 

l'jr.r]9 

2J4dO 
2n4~,0 
5f,2W) 
2~;430 

2d4FO 

23ljQO 
2382:;0 
2 3~'-JO 
2S4tlO 

2,+226 
24226 
242Z6 
2,,+2~ 6 

2j:l.f .. ~O 
2H4'30 

22480 
2C4GO 
2G<t~O 

2d4'30 
23480 

284t:0 
01121 

20480 
2A480 
20 f teD 
213450 
284130 

2S4[,0 
2e(~-'30 

~8/t80 

28(80 
28480 

See introduction to this section for ordering information 

Mfr Part Number 

q~7/.i3 7\ 
1131 f- 1)10 3 ; 
~ r~7~(H lC 1" 
~.'n -·1 >;:~:''4 

?~, 7/t S'J\1 

.s \l7 /'llH"l 
<:': -, f·t' 1 ~ '4 
Sr·'7425~. 

5!, 7.0:-0 lit\' 
<:,h7.'tS 3'4 

S ',:(t'> ".l,N 
St. -""1' .. ,~ 
S~. 74~6S~J 

Sr;7 t.,C"JI.! 

St,7400\! 

5.,\l74J8\ 
NP.? ';1 A 
1 ;'3:'.0 06 /),+ 

18?1>-'J(-0-'+ 
0,.·C727JI=' 

S"'7~<02\ 
:,f\, 7{:-90~J 
;~;7':~175-\I 

S~'7/-tl. Oil 
.st~7;19qN 

9:7 ~~l}L ~l 
\1( 7'70P 
o".Ir 72 70 0 

S"'~ 7400~i 
11153-01301 
3:6~~.G5D~3;:O 

31.,-t.r~':;O-3R. 

?16 -\(;31':;'3(:\ 

C333C-.~f;: 75 
03330 69575 
1.;:;Of"1 ")l,Xj(JZOt-'<­
L-50r ~ :)6XS020~2 
1 ~lj[ .. '. ')tSX'"'1020~2 
I.n,~t) 3':!t.-'T 
0'~6J 3841 

l~Jf ~ S6X'·H;'20 0l 2 
Ul';"u 3R47 
0160 3~41 
1&"Ju'I15,'lX-'020 A 2 
0160 3:]!t7 

(SI\i~GG 14R 
CSAZ':100 -1"-4 
r:S'" 2"'00 0 148 
1200- 042} 

1 r;: 137.1 
l~/jAl 

15/561 
1~/'5~1 

f~Oi,O 0751 
',040-0751 

! f,l.)o 0041 
I'll ,)- ·,0 41 
181 ~)-0041 
IB10 0041 
lRl0-0041 

1810-0041 
(64721 

i816 Ol:tO 
131c-013" 
1016 0133 
lIn6~013'" 
181c-013~ 

11316 0:' 36 
H>H-0137 
l·SllF 0130 
1816-0131 
181c-Oll~1 

611 
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Table 6- I . Replaceable Parts

Reference
Designation

HP Part
Number otv Description Mfr

Code
Mfr Part Number

.qJUrr
.l orJ ld
A brj l3

I bU r.l
AdurT
xo*Jlt,
A tru ri
1 o..t 20

t:iEu zL
,\ d'J 2Z
A 81.; Z:
liiu.+
\dJt)

A tiJ 2v
* u;27
e6u2L
q 8,J 29
.\ UJ:Lt

Aou Jl
AuU12
Ab,l s:
AdU3+
A tiU 3r

Adu;o

AbXUi
/idXU2
;r BX u3
ABXU*
rSXui

goXUo
* iiX U7
A 8Xrl8
lruXU!
A riA ut r)

qcXUil
"r 8X U1.+
A SXUI 6
A 8Xtrl8

A9
A9Cl
AgJ2
A9C3
A9C 4

A9C5
A9C 6
A9C7
A9C 8
A9C 9
A9ClO
A9C11

A9CR I
A9C R2
A9CR 3
A9C R4

iCli C:rB
I rZC-CO77
I 32 0- 0077
1820 cB3e
l82J-0727

1 82 0 0B39
I f 20-.0rs3
I 8l{-0135
1 820 0214
ld20-aL74

I 62 0' C3.il
1820-CC5+
I t20- cu5+
! 3.2 0 C1 7zr
I E2C -t;2L+

182 0- u99b
Lt20.0rUl
1620-017+
i €2 0- cL7,+
t :: u a54.o

I 82C- Ca49
1320-0561
:..e0 0539
1620-CzL+
L tzn- 051 I

It20 0544

t23C-C167
120J-07b7
1;00-L767
I200-01o7
LaOO-C761

LZCC-Cl tl
1200-'0767
L 20t- 076 7
I200-olb7
1 200 07b7

I 20 C-0 7o7
:.2JO - A7 b7
L'/Ab A7 b7
1 Z0 0- 07 *.1

03330-665 l0
ol80-o309
0160-2009
01 50-0093
ol 50-009 3

0t 50-0093
01 60-367 L

0L 40-o2L 4
ol 80- L7 46
01 B0-1 746
0160-0155
0170-0079

1901-0040
1901-0040
1901-0040
1901-0040

I

I

2
I
3

I

(-

I

3
2
6

2
6

54

8
1

87

IC 1K Rl.f,r TTI
IC-D ISITAL :iI;+ZI.H ITL l)UAL I-.iYPI:
IC-IIGIT/.L 5r7.r741,, iTl. JUAL ,,' TYp!
IC-f,)IGITaU :.1,74175i'l T?L i[iUA,D ti-TyP':
ic-IjICITAL 932LDC TTL r-:LlAt" 2 2--t:*t,-1 lt\,1::

iC'.iiIGIT.rL 5i'74175N TTL QUAD i.-lYp:
IC-ilIGirAL SrW4:153i! T;L S DlJAL tq

iC, IK R[F TTL
IC-.DIGITAL SN7442N TrL 4 3CD-TC-Dt:r
IC-tlIGIT0L SN7*0+r*l TTL HqX I

iC-ilIGIT.,1L SF.74Hl+r.l TTL Fr A,'tL\ t:f I\iV
IC-DIGITAL 5N74CCN TTL OUAi) 2 N{NI)
IC-rllGITAL Sh7400itl TIL OUAJ 2 Nnl',lii
IC. DIGITAL 5N74O4I'I ITL HLX 1

I C-D I 1; I I"AL S N74,..2N iT L + iJC J-T C-Nf C

IC-C I G ITAL S N74515 3N 'ITL S DUAL 4
iC.trIGITAL Slr7475f'* TTL 11 TYP-c
1C-L.IGITAL SN7/*O{N TTL FIEX 1

IC-i.,IGITAL Str]'i0r+ilr rTL HcX 1
IC:i.lIGIrAL :r'74150\ TrL l6 1b,Ti.).,1- t itr,;

]C-LiGTIAL SN7415ON T-iL 15 15-TC-1-LINtr
IC-N {GITIL S|."7432N TTL i]UqN 2 CR
IC'0IGITA[ .iI74r7\ TTL.ltJlC 2 N{\L
iC-tTIGITAL 5N7r++2N Tl L t"\ BCD-f C-rf;C
iC-DIGITAL Sl'74031r, TTL OUAD 2 AND

IC...DIGITAL 5t\74H10?l.r TTL H DUrL J*K

SCCK IT-I C 1c-C0i'lT ?I P-SL D"-T iP'FlS
slcK[T. Ic l5*cCNr DIp SLrii.,'TinilS
sccKfrT-Ic l6-ci-)tT tIp*sLD,l-TIq{s
S0CxiT-I C lo-CrlNT i; IP-SL 0F-'fiRf43
SCCKiT".IC 16-CCNT flIP-SL D;.1-Tf :Rl'lS

SCCK FT-I C 16-Ctr{T
Si,CK rT".I C 16-,Cl]f ;T
SnCKET-IC l6-C0lrlT
SCCKFT.IC 16-CINT
SCCKIT-iC 16-Crji'{r

ri P-sL ui"TI,itls
J1P..!LDi.-If;RHS
iIP_;qLDe_T5FMS
) I P-51 ;S-T:q, ilS
DIP_SLDI'-T:RI'IS

STCKET-I C 16-C.ltuT tIF-SL Dir-Tiills
5t-]CK ET- I C 16. CUIIT i, I P SL Di - T FR MS

SCCKTT-IC li-CCr-lT f ! P-SL DF-T;p,l'{S
SCCKET-IC 16-CCNT DIP-SLDR-T;kMS

PC ASSY: N4 COUNTERiSAMPLER
C : F XD E LECT +.7 UF 2OZ IOVDCI{
C:FXD MICA 820 PF 5Z 3OOVDCW
C:FXD CER O.01 UF +80-20t l00VDChJ
c:FXD CER 0.01 UF +80-208 1O0VDCH

c:FXD CER 0.01 UF +BO-20t 1OoVDCI.t
C:FXD HY 0.O33 UF 2Z 2OOVDCI{
C:FXD MICA 60 PF 5Z
C:FXD ELECT 15 UF IOT zOVDCI{
C:FXD ELECT I5 UF lOT 2OVDC|.J
C: FXD MY 0.0033 UF 10/o 200 VDCW
C: FXD 0.0047 UF 20Yo 5W
DIODE :SILICON 3OMA 3OI.IV
DIODE:SILICON 3OMA 3OI{V
DIODE:SILICON 3OHA 3OWV
DIODE:SILICON 30MA 3OHV

28480
oL2e5
012c 5
ar29 5
07 263

0: ?.15
0I 295
2E rr8 0
012e 5
oL2e5

01295
0t2q5
O12"'5
01295
0t2e5

01295
oL2e5
01 2e5
0i295
01 295

01 2e5
01ee5
0L295
01295
0i295

012q5

91506
Tltuo
9150 6
e1506
915?6

e15C6
91506
s1506
e1506
91506

9L506
91506
91.506
e1506

28480
56289
008 53
729 82
72982

72982
72982
28480
28480
28480
56289
8441 1

01?63
07 263
07263
07263

181.5'0138
SFl74 74tl
.sli?474r1
StlT+l75f.l
932!.nC

5N74t75N
s r.t7(' _s I t 3r".t

1816 -01 35
Sl't7442*
St.7/t041'"1

S Nl7 4l-, 5+ N

S |\r74 OCN
srr 74 00N
St,74 941,1

sN?4,+2\t

sf.l"4sL53rt
SN74 7 5N
St'j 7zr 04\
Sl'j7404.f,J
Sl':74150h|

Sl' 7/+ I 5O \
S l''r74I2i!
srr 74 3 7N
SIt 74rr2tl
Sl':74O8fr,

Sf.r74HL03N

31 6-fG?S-3R
3!6-AG:D,33
31 6-AG5 D-3 R

316-AG5)-3P
316-AG5D-3F

315-4G53-3il
316.. J\c5 0-,.3e
3I f,- { G5 D-3 F

3r-{" irG5O'3R
316-AG5D-3R

316-AG5D-3R
3L3-' 4C5 D-,3R
3L t- b 05 i)-3F
316-d,(;5D 3R

03 330- 665 I 0
I 5 0D475 XOO t0A 2-DYS
RDMl 5F 82T J3C
801-K800011
801-K80001 I

801-K800011
356C333-27 0
0140- o2L4
0 t 80- L746
0180- L746
192P33292-PTS
601 PE

FDGlO88
FDGIOSB
FDGIOss
FDGIOsS

See introduction to this section for ordering information

Reference HP Part 
Designation Number 

,..:jJ ,1./ .. 1Ll..'. Gl:'S 
4uuiL 1 t..2C-C071 
~ aJ 13 1~20-0077 

"" oJ.I.'t H2O 0839 
.~,-iv L ~ 1820-0727 

f..l)U ... l 1 CL 0 G~~,l] 

~ 00.1.1 1[2G-·CSSJ 
~oJlt, 181t-C13~ 

Abu I.'; H2O 0214 
\tlJ .::0 It2C-G174 

, .. ov.d 1 f-20 C3d1 
.\ /;1..;2(:- 1E20-l'C 54 
.l.Sl,L.:7; lE20-Gu;4 
~i.;.J,-'t 1:20 {)11l~ 

'-I.dJ .:::J 12-2C 2 'L21't 

fl bJ.:: ... lE20-Ltf'';b 
M~ j 2.7 H2O 0";01 
I-I.Cd.2t H2o-0174 
..... 80 Z~ iE70-C17~ 
,\ till ~() 1 ,~u Gbl!·O 

I-I.ov Jl 1a20~'~c..t~O 

A.~U,j2 1:20-0661 
AbJ.:li :(=20 C,,39 
A au 34 1&20-0214 
Af.,J:' ... 1520-0511 

A UV ~O IUO 0544 

4bAul 12,]C-C767 
i.tlXu2 lLOJ-0767 
.-l. 3)(u3 liOO~'L 767 
AbAU .. 1200-070/ 
A 6xuj 1,OC-0767 

A oA UC 12CC-C7:J7 
... axu7 1200 0767 
!·u3Xutl 120(-0767 
At!XU" 1200-0It7 
l\tSJl.U1U 1200 0767 

~cxui..l 120l-07~7 
4SXU1't 12JO-0767 
.:>.6)(u16 !Lee-On7 
A 6XUlS 1200-070 

A9 03330-66510 
A9[1 0180-0309 
A9:2 0160-2009 
A9C3 0150-0093 
A9C4 0150-0093 

A9C, 0150-0093 
A9(6 0160-3671 
A9C 7 0140-0214 
A9C8 0180-1746 
A9C9 0180-1746 
A9C 1 0 0160-0155 
A9C 11 0170-0079 
A9CR1 1901-0040 
A9CR2 1901-0040 
A9Ck3 1901-0040 
A9(R4 1901-0040 

Qty 

3 
2 
6 

2 
6 

54 

87 

Table 6-1. Replaceable Parts 

Description 

I( lK ~rtJ ~TL 

IC-L:I':.ITI,L ';f\147'.t~ 7TL DuAL '-'-iYPf 
IC--'IGIi/.L ~"'7o.;.74'" TTl JUAl ,; .,.yP~· 

IC-fJIGITbl :·t,74l7'j;~ T'L 1""UJ'T· :.I_TYPr. 
IC-~JI(~ITAl S>?21DC TT!.- rU.IlL 2 2~~-'-l.-LI~;: 

iC ~JrGl-.-tL S~\1-1175,": TTL QUA) C': 1YP:: 
IC-01·::;ITAL S,"'74:"1~:?N T;-L S Cl'JAl 
Ie IK "c~ TTL 
IC,-UIGlfH S~7442N TTL 4 eCl;-TC-CC( 
IC-OIGrT~L S~7~U~~~ TTL HrX 1 

IC<-DIGIT~L 

Ie-DIGITAL 
1(-,11 G IT AL 
lC' ',IGlTAL 
IC-DI<;ITAL 

S"74~:';"~ TTL I-l t .. ~;)o l r 
""JoN/) 
I'IM';,) 

5~74CON TTL ()UAG 2 
;~74Q0N TTL QUAO 2 
S~7404~i TTL HlX 1 
~~74~2N TTL 4 ~CJ-TC-~[( 

IC-0IGITAL S~74S153N 'fTL 5 QUAL 4 
1(, [,IGlTAL S"7475" TTL 0 TYPe 
IC-0IGITAL ~~7~04N TTL HEX 1 
IC-~TGtT{L ~~7~04~ TTL HeX 1 

I~V 

Ie ·L)ICITf:.L :~·'74150'\j TTL 16 16 T·). 1, I 11\.= 

!C-c. IGITAL ::"74150N r;-l l~ l"J-T(;-l-LI\i= 
IC-rlGIT&L S~7432N TTL Qu,r 2 eM 
IC-OIGITAl ,'74;7, ,TL JU'[ 2 N~,( 

IC-GIGITAl ~~7\~2N T~'L 4 ~CD-TC-0~C 

IC-DIGITAL ~'74a3f TTL DUAi) 2 ANC 

IC· DIG IT-L S ~14H 10 3f\j TTL rl [:IHl J~K 

seCK t:"!"-I C ie-CO'n 'JIrl-::'LD'7l-T::o/-,S 
SC;CKfT'- I ( 16 ... CO"lT JIP SL c·· Tt~r:,~S 

SCCKFT-Ie It-CL.'lT \~II-'-';LC~-TfQ.J.1S 

SCCK'::T-IC lc-CI:;l.jT l""IP~$L(,.C'-rZ,(M5 

<:(CK~T'-IC 16-C(""~I\jT CIP-SlC;)-T(~M5 

SS(KET-I( 16-C'JNT r.JP-SlC:'-T:":K./oiS 
S,-,(Ki:T'·IC 16 c cr-Jr:~ JJP ~l U:.. HkMS 
sn(KET-IC iC-CONT ':IP-:'l ')~-P:"MS 
SGCKEr-ie 16-C::"'T :IP-Sl':;~-T::~M5 

S((KCTeIC lc-CIJ;~T CfP-SLO'-T:RMS 

SeCKEr-IC ls-Cl~T CH-~LDI'\-T ,MS 
SuCK "Te I ( ! 6, CC.~T :; I>' SL D,' T OMS 
SeCKeT-IC 1 s-cc~rr i'lP-.SL[)~-T p.~; 

SeCKH-IC 16-CC'T DIP-':,LOk-T kMS 

PC ASSY: N4 COUNTER/SAMPLER 
C:FXO ELECT 4.7 UF 20% 10VOCW 
C:FXD MICA 820 PF 5% 300VDCW 
C:FXD CER 0.01 UF +80-20% 100VOCW 
C: FXO CER 0.01 UF +80-20% 100VDCW 

C:FXO CER 0.01 UF +80-20% 100VDCW 
C:FXO MY 0.033 UF 2% 200VDCW 
C:FXD MICA 60 PF 5% 
C:FXD ELECT 15 UF 10% 20VOCW 
C:FXO ELECT 15 UF 10% 20VDCW 
C: FXD MY 0.0033 UF 10 % 200 VDCW 
C: FXO 0,0047 UF 20 % 5 W 
DIODE:SILICDN 30M~ 30WV 
OIODE: 5 ILlCON 30M~ 30WV 
DIDOE:SILICON 30MA 30WV 
DIODE: 5 ILlCDN lOMA 30WV 

Mfr 
Code 

2P4Q;O 
012<;5 
012~ ~ 

012?5 
07263 

0: 2'15 
OlZS5 
2S:~tO 

012')'5 
012<JS 

u12C"J 5 
012Q5 
01295 
0129C) 
01295 

Oi2S5 
012g5 
01Z~5 

OlZ'" 
012S'S 

012>:.:5 
012S5 
01295 
012<;5 
012Q 5 

S1506 
91506 
91506 
91506 
<;15':16 

<;1506 
91 '506 
91506 
91506 
91506 

S1506 
91506 
91506 
,1506 

28480 
56289 
00853 
72982 
72982 

72982 
72982 
28480 
28480 
28480 
56289 
84411 
07263 
07263 
07263 
07263 

See introduction to this section for ordering information 

Mfr Part Number 

U?lf,- 0138 
SN7474r! 
Q;7474'j 
S1\l74175i-..l 
SJ21 n r 

SN74175N 
S"17 Lr ~ 1::: 3r~ 
lB16 0135 
5"7442>, 
9, 740~~1 

~f\17 !'t .... ~"tN 
~~.7lrOQN 

StJ740QI'J 
S~ 7404N 
~~74~'211.J 

S'F4S1'j3'J 
SN7475N 
S~;140"""4 

$1\:140£:·"'j 
~~~74150N 

St 7/tl)O~ 
S~,j7432N 

Sfl.J7437~ 

S~174l, 2fJ 
.5".74091\. 

Sf,74H 103~ 

316-t"G:,~-3R 

~! 6 ·hr.r:: [) 3:/ 
316-t,G5D-3R 
316-~'."'G5) ·3 P 

316-AG5D-3, 

316-'\GSJ-3iC 
316~·Ar,50 ·3" 
31t.-"G59-3R 
316 ,t,G50 3fl 
316-~G5D~3R 

316-~G5,)-3, 

3g, ~r.5D 3. 
316-~G51)-3" 

316-,4(;5<) 3R 

03330-66510 
1500475X0010~2-DYS 
RDM15F821J3C 
801-K800011 
801-K800011 

801~K800011 

356(333-270 
0140~0214 

0180-1746 
0180-1746 
192P33292,PTS 
601 PE 
FOG1088 
FDG1088 
FDG1088 
FDG1088 

Scans by ArtekMedia © 2008



Reference
Designation

HP Part Number oty Description
Mfr
Code

Mfr Part Number

A9CR5
A9CR6, CR7
A9iCi
A9I C2
A9IC3
A9i;4

A9ic5
A9I C6
A9iC7
A9IC8
A9IC9
A9L1
A9L 2
AgL 3
A9L 4

A90t
A9a2

A90 3
A90 +
A9(J5
A9R 1

A9R2

A9R 3
A9R4
A9R 5
A9x6
A9R 7

A9R TJ

A9R 9
A9kl0
A9RlI
A9RI2

t9Rt3
49R I4
A9RI5
A9RI5
A9RI7

A9RIB
A9R19
A9F.2 0
A9R2I
A9Sr,r 1

A9T1
Al0
AIOLl
AICC2
AIOCJ

Al0C+
AIOC 5

al0Co
AIOCT
Al0c8

A10C9
AIOC IO
A10C1l
AlOCRl
A10CR2

A lOCR]
AtoIcr
Al0ic2
AIOLI
AIOL2

AIOL 3
AIOL4
AIOL5
Al0dl
Al00 2

A IOOJ
410 04
A1005
Ato06
A1007

AIOOB
Alo0e
4100 l0
Al00l I
AIORl

1 901 -0040
1902-3030
tB 20 -o282
L820-0782
18 20-O 75 I
1B 20-O 75 1

lB20-0076
1820-0469
1820-O715
1820-0666
1826-0043
9100-1634

elo0-1618
9140-o107
1853-0020

LB54 -040 4
1354-OV54
LB54-00C9
06 B3-3325
o6 B3-1 525

0698-3223
05 B3- l0l5
0683-1055
06 B3 -3025
0683-L235

05B3-1015
06 83-3 31 5
06 8 3- LO25
0663-2035
05 B3- 2035

06B3-1005
06B3-47L5
0683-3015

06 83 -LO25

06 83- L025
06 B3 -2025
06 B3-1 01 5

3101-1341

9100:1398
03330-66509
o140-0197
0l 50-o093
oI 40-0 20 3

o140-o203
0150-0093
01 50-0093
0t 50-009 3
olB0-0291

01 80 -Ll 46
01 BO-1746
ol50-0093
1901-0040
oL22- 0 0 59

L902-OO25
1B 26-O043
1820-0751
91 00-3 345
9t 40-0096

9140-0210
9100-1618
9140-0r07
1853-0020
lB53-0020

lB53-0020
1853-0020
I 853-0020
lB53-0020
lB54-O)45

lB 54-0345
IB54-0019
1B 54-O01 9
1854-0009
l8 10-0074

1
L

2

3

4
l0

9
15

l9
B

6

L4

L4
3
B

2

2

20
9

I

10
32

2
5

17

36

26

40

DI0DE: SlLlC0N 30 MA 30 WV
DI0DE: BREAKD0WN 3.01 V 5%
I C: TIL QUAD 2. INPT EXCL. CR GATE
I C: TTL TR IPLE 3- I NPT NOR GATE
I C:TTL PRESETIABLE DECADE COUNTER ( 5OMHZ

IC:TTL PRESETTAULT DE;ADI COUI.]TER{ 5O!,|HZ

IC:TTL DUAL J-K F /F H/PRESET CLOCK
iC:DiGITAL TTL Hi-SPEED F/F
IC:TTL DIGiTAL HI-SPEED J.K F/F
I C: TTL SCHt]TTKY TR i PLE 3- I NPT AND GATE

INTEGRATED CIRCUIT: LINEAR
COIL/CHOKE 75 UH 5%
f.i0T ASSIGNED
C 3I L : MO L DEIJ C HOKE 5.60 UH

COIL:FXD RF 21 UH IOg
TSTR: SI PNP
NOT ASSIGNED

TSTR: Si NPI.I

rSlR.:SI NPN
TSTR:SI NPN

R : F XD C 0l'1P 3300 JHM 5Z L / 4W

il,:FXD COMP 1500 OHM 5% L/4vl

R:FXD COMP 1.24 60HM 5Z L/4w
R:FXtt COHP 1O0 OHM 5H ll4W
R:FXD COMP I MEGOHM 5Z L/4W
R:FXD CrIMP 3000 0rlf.l 5z L/4b/
R: F XD CCMP I2K OHI.'I 52 L / 4W

R:FXD
R:FXD
R: FXD
R:FXD
R:F:XD

c0HP 100 0H:,t 5% L/ 4w
coMP 330 OHM 5Z L/4W
c0HP 1000 OHM 5z L/+vl
coFP 20K OHM 5Z L/4W
c0MP 20K OHM 5Z Ll 4W

R:FXD C{lMP l0 0Hl''l 5Z L/4W
R: FXD C0r'1P 470 OHM 52 Ll 4vl
R:FXD COMP 3OO OHM 5Z L/4W
NOT ASSiGNED
R:FXD COMP IOOO OHM 5Z Ll4W

N0T ASSIGT\iEt)
R: FXD C CMP IOOO OHM 5Z L /4VI
R:FXD COMP 2OOO OHM 5% Ll4W
R:FXD COMP 100 0Hr'4 5Z L/4W
SI"JI TCH: SL IDE SPt]T O.5A L25V AClDC

PC ASSY:N4-VTtJ BOARD
C: FXD t"1ICA IBO PF 5Z 3OOVDCh
C:FXl CER 0,01 UF +80-20? lO0VDCH
C:FXD i\,IICA 3O PF 5Z

C:FXD
C:FXD
C:FXD
C:FXD
C: FXD

C:FXD
C: FXD
C: FXD
DITJD:
DIODE:

MICA 30 PF 5Z
C ER 0. C I UF +80- 2Ot 100VDCf{
CER 0.01 UF +80-201 lO0VDCH
CER 0.01 UF +BO'2A% IO0VDC'^l
ELECT I. O UF IOZ 35VDCI.I

EL ECT I5 UF TOZ zOVDC!{
E LECT I5 UF TOZ 2OVDCI{
CER 0.01 UF +80-2OZ IOOVDCIt
S TLiCON 3OMA 3O|,\lV

VO LTAG E VAR

DI ODE r BREAKDJI{N: IO.OV 5Z 4OO MI{

IC :LINEAR OPERATIONAL AI4PL IFIER
I C: TTL PRESETTABLE DECADE COUNTER ( 5OqHZ

CCIL:FXD 2 UH 5Z
c0iL/CHOKE l.o0 uH l0g

cOIL/cHuKE 100 uH 5Z
CC IL: MJLDED ;HOKE 5.50 UH

COIL:FXD RF 21 UH TOU
rSTR: Si PNP ( SELECTED FROM 2N37O2I
TSTR:SI PNP(SELECTED FROH 2N37O?I

TSTRs SI PNP ( SELECTED FROM 2N3702}
TSTR: SI PNP ( SELECTED FROM 2N3702 I

TSTR: SI PNP ( SELECTED FROM 2N3702)
TSTR:Si PNP( SELECTED FROM 2N37O2I
TSTR:SI NPN

TSTR: SI NPN
TSTR: SI NPt\
TSTR:SI NPN
TSTR: SI NPN

RESISIIVE NET!ilURK:20 PIN

2B4BO
998 OO

04713

284BO
28480
80131
0l121
01121

1 5442
0ll2l
01r 21
01121
01r 2l

9l03"t6lB
1840=38
SPS 3906

1854* 01+04

1.854-0354
2N709
cB 3325
cB 1525

CEA T"O
cts l0l5
cB 1055
cB 102 5

CB L235

07263 | FDGlo8s
04713 | SZ10g39-32o1295 | SN 7436tl
0129s I Srt, 7427N
012s5 I s\74te6N
oLzsl I s\74le6N

I

IoL2e5 | S\7476N
oL295 | SN',74Hl0lN
orzet I s\74H Io6N
01295 | SN'74Sr tN
12040 I S112795
28480 | S100-1634

0lr2r I cB I015
0LL2l I cB 33 15
0lr2r I c3 LO25
oll2r I cB zozs
or12r I cB 2035

I0lL2r I cB roo5
orrzr I cB 4TL5
olr2r I cB 3ol5

I

orr2r I cd roz5

0tl2r
0rl2l
011 21
197 21

284BO
L4655
129 82
284BO

Z8480
729 82
72982
12982
56289

2B+BO
284BO
72e82
07263
r 4430

28+BA
2B4BO
01295
28480
998O0

82L42
28484
9qB O0
2B48 O

28480

2848O
284BO
2848O
284BO
BOl3I

80131
28 4BO
28430
80131
284BO

CB LO?5
cB 2025
cB l0l5
c-lll-0004

03330-665 09
P.DMl5Fl8lJ3C
BOI-K800011
0 I 40" 0203

0140-0201
B0l-KBO00lI
B0l-K8000 I I
B0t-KB000l I
l50D105X9A35A2"DYS

0lB0-L746
0lBc-Ll46
B0l-K800011
FDGIOSB
T-048 OBD

1902- oo25
I 826- 0043
s N 741 96N
9 1 00 -3345
L537 - L2

l5-13L5-LzJ
9100-l6l 8
lB40-38
1853-O020
1853-0020

1853"0020
I 853 - 0020
lB53-0020
1853-0020
2N5t 79

2N5179
lB54-O019
I 854- 001q
2N70e
lBl0-0074

Toble 6-1. Reploceoble Ports(Cont'd)

See introcluction to this section for or:dering infonrlatitln

Reference 
Designation 

ASCR5 
ASCR6, CR7 
A9i C 1 
A91 C2 
A91 L 3 
AS 1:; 4 

A9iC~ 

A9IC6 
A9lC7 
A91 L 8 

A91CS 
ASL 1 
A9L2 
A9L .5 
A9l4 
A9Wl 
A91J1 

A9W3 
..I.9Q4 

A9w'o 
A9RI 
A'::ik2 

A9R) 
A9k<1 
A9R.I;J 
A9t-.b 
A9R 7 

A9k b 
A9k.(j 
A9Klu 
A9R.ll 

A9R12 

A9R13 
A9R14 
A9R 15 
A9R16 
A9R17 

A9Rl1l 
A9R 19 
A9 .... 20 
A9R.L 1 
A9SWI 

A9Tl 
AIO 
AI011 
AIJU 
Aloe; 

Aloe .. 
AIOC 5 
AILlCD 
Aloe 7 
AIOCS 

Aloe 9 
AIOCIO 
AIOCll 
AI0CRI 
AlOCR2 

AI0CK) 
ALDIe! 
AI0Ie? 
AlOl! 
AIOL 2 

AI0L 3 
AIOL4 
AI0L :­
AIOWI 
AIou2 

AIO(J3 
AI004 
AlGU'> 
AIOUb 
AI007 

AlOu8 
AI009 
AI0WIO 
AlDOll 
AIORI 

HP Part Number 

ISO 1 ~0040 
IS02~3030 
1820-0282 
1820-0782 
1820-0751 
1820-07'>1 

1820"0076 
1820-0469 
1820-071 '> 
1820-0656 
1826~0043 

S1001634 

9100-1618 
9140-0107 
1853~0020 

1854"0404 
1354-0354 
1854-0009 
0683-3325 
0683-1525 

0698~3223 

0583-1015 
0683-1055 
0583-302'> 
0683-1235 

0.,83'1015 
0683-331~ 

06 P3-1025 
0663-2035 
0583-2035 

0683"1005 
0683-4715 
0683-3015 

0683"1025 

0683,1025 
0683-2025 
0683-1015 
3101-1341 

9100'139d 
03330-66509 
0140-0197 
0150-0093 
0140-0203 

0140'·0203 
01'>0-0093 
0150-0093 
0150-0093 
0180-0291 

0180~1746 

0180-1746 
0150-0093 
1901-0040 
0122-005'0 

1902·'0025 
1826-0043 
1820-0751 
9100-3345 
9140-0096 

9140-0210 
9100-1618 
9140-0107 
1853-0020 
1853-0020 

1853~0020 

1853-0020 
)853-0020 
1853-0020 
1854-0345 

18 54~0345 
1854-0019 
1854-0019 
1854-0009 
1810-0074 

Table 6-1. Replaceable Parts(Cont'd) 

Qty 

3 
4 

10 

9 
35 

19 
8 
6 

14 

14 

2 
20 

9 

30 

15 

10 
32 

17 

36 

26 

40 

Description 

DIODE: SILICON 30 MA 30 WV 
DIODE: 8REAKOOWN 3.01 V 5% 
IC:TTL QUAD 2-INPT ~XLL. CR GATE 
IC:TTL TRIPLE 3-I~PT NOR uATE 
I::TTL PRESETTABLE DECADE COUNTERI50"HZ 
IC:TTL PRESETTA.Lf DECADE COUNTER(50~HZ 

IC:TTL DUAL J-K F/F W/PRESET CLOCK 
lC:DISITAL TTL HI-SPEED F/F 
IC:TTL DIGITAL HI-SPEED J' K F/F 
IC:TTL SCHOTTKY TRIPLE J-INPT AND GATE 
INTEGRATED CIRCUIT: LINEAR 
COIL/CHOKE 75 UH 5 
"J~!T ASSI":;~ED 

C~ll:MQLDlU :HGKE 5.60 UH 
COIL:FXO RF 27 UH 10% 
TSIR:SI PNP 
NOT ASSIGNED 

ISTR:Sl NPN 
TS1R:Sl NPN 
T:orR:SI NP~ 

R:FXO CUMP 3300 JHM 5% 1I4W 
K:FXQ COMP 1500 OHI\\ ~% 1/4W 

R:FXo COMP 1.24 KOHM 5% 1/4W 
R:FXO COMP 100 OH~ '>% 1/4W 
~:FXD COMP 1 MEGOHM 5% 1/4W 
R:FXO CUMP 3000 OHM 51 1/4W 
R:Fxe COMP 12K UH~ 51 1/4W 

R:fXD CUMP 100 OH~ 5% 1/4W 
~:FXo CuMP 3JJ OH~ 0% 1/4W 
K:FXo COMP 1000 JHM ?I 1/4W 
R:FXo CUMP 20K uHM '>% 1/4W 
R:fXO COMP ZOK OHM 5% 1/4W 

R:FXD CUMP 10 OHM 51 1/4W 
R:FXD COMP 470 OHM 5% 1/4W 
R:FXD CUMP 300 OHM 51 1/4W 
~JT ASSIGNED 
R:FXO CUMP 1000 OHM 5% 1/4W 

NOT ASSIGNED 
,:FXO rOMP 1000 OHM 5% 1/4W 
R:FXo COMP 2000 OHM 5% 1/4W 
R:FXD COMP 100 OH~ ?% 1/4W 
SWITCH:SLIoE SPOT 0.5A lZ5V AC/oC 

PC ASSY:N4-VTD BOARD 
C:FXo ~ICA 180 PF 51 300VDCW 
C:FXJ CER 0.01 Uf +80-20% 10oVOCW 
C:FXO ~ICA 30 PF 5% 

C:fXD MICA 30 Pf 5% 
C:FXo CER 0.01 UF +80-201 100VoC~ 

C:FXD :ER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 UF +80-20% 100VDC. 
C:FXO ELECT 1.0 UF 101 35VDCW 

C:FXD ELECT 15 UF 10% 20VOCW 
C:FXo ELECT 15 UF 10% 20VDCW 
C:FXD CER 0.01 UF +80-20% 100VDC~ 

DIUJ':SILICON 30MA 30WV 
DIODE: VOLTAGE VAR 

DIODE,BREAKoJWN:I0.0V 5% 400 MW 
IC:LINEAR OPERATIONAL AMPLIFIE< 
IC:TTL PRESETTABLo DECADE CDUNTER(50~Hl 

CC!L:fXo 2 UH 5% 
COIL/CHOKE 1.00 UH 101 

COIL/CHUKE 100 UH 5% 
CJIL:MJLDED :HOKE 5.60 UH 
(OIL:FXD RF 27 UH 101 
ISTR:Sl PNP(SELECTEO FROM 2N37021 
TSTR:SI PNPIScLECTEO FROM 2N37021 

TSTR:SI PNPISEL[CTED FROM 2N37021 
TSTR:SI PNP(SELECTEO FROM 2N37021 
TSTR:SI PNP(ScLECTED FROM 2N37021 
TSTR:SI PNPISELECTED FROM 2N37021 
TSTR:S! NPN 

TSTR:SI NPN 
TSTR:SI ~P~ 

TSTR:SI NPN 
TSIR: SI NPN 
RESISTIVE NETWORK:20 PIN 

Set> introduction to this section for ordering inforlllation 

Mfr 
Code 

07263 
04713 
01295 

01295 
01295 
01295 

01295 
01295 
01295 
01295 
12040 
28480 

28480 
99800 
04713 

28480 
28480 
80131 
01121 
Oll21 

75042 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
Oll21 

01121 

01121 
01121 
01121 
79727 

28480 
14655 
72982 
28480 

28480 
72982 
72982 
72932 
56289 

28480 
28480 
72982 
07263 
14430 

28480 
28480 
01295 
28480 
99800 

82142 
28480 
99800 
28480 
28480 

28480 
28480 
28480 
28480 
80131 

80131 
28480 
28480 
80131 
28480 

Mfr Part Number 

FOG 1 088 
S21093932 
SN7436N 
SN7427N 
S~74196N 

S~74196N 

S~7476N 

Sr-..'74HI02~ 

S~74Hl06N 

S 1'''74 5 liN 

SL 12795 
9100 1634 

910J-1619 
1840~ 18 

SPS 3900 

1 i354~ 04Q!-t 

1354"0354 
2!\j709 
C B 3325 
CR 1525 

C EAT ~O 
[8 1015 
CB lOS~ 
C ~ 3025 
CM 1235 

(8 1015 
CB 3315 
C 3 1 OZ 5 
CB 2035 
ca 2035 

C8 1005 
CB 4715 
ca 3015 

Cil 1025 

C S 1025 
C B 2025 
C8 1015 
C-ll1-0004 

03330-66509 
P.JM15FIRIJ3C 
801-KSOOOll 
0140-0203 

aBO 

0140°·0203 
801-K800011 
BOI-K800011 
801-K800011 
150DI05X903542-0YS 

0180-1746 
0180-1746 
801-K800011 
FDGI088 
T 048 080 

1902-0025 
1826-0043 
SN74196N 
9100-3345 
1537-12 

15-1315-12J 
9100-1618 
1840-38 
1853,.0020 
IB53-0020 

1853-0020 
1853~0020 

1853- 0020 
1853-0020 
2N?179 

2N5179 
1854-0019 
1854-001Q 
2N709 
1810-0074 
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Toble 6-1. R"ploceoble Ports(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

A1 ORZ
AIOR3
AIOR4
AIQR5
AIOK6

AIORT
AIORS
Al0k9
Alori l0
Al0Rl I

AIORI2
Al0Rl 3
A 10k l4
Alokl 5
Al0Rl6

Al0F.i 7
Al0klB
AloR,l9
A10R20
Al0R2 I

Al0R22-
A10R2 3
A10R24
AIORZ 5

Al0R2 6
At0R2 7
AIOR2B
Al0k29
A10t(30

At0R3l
A 10R32
A10R3 3
A I OR34
Al0k35

Al0R3 6
A10R3 7

Al0Shrl
All
AL2

Al2Cl
AL2C2
ALZL 3
AL2C4
AL2C5

AL2C6
AL2C7
AI2C8
AL2C9
Al2C10

Al2Cll
AL2CL2
AL2CL3
A12Cr4
A12Cl5

Al2Cl6
AI?CLl
A12Ct8
AIZCR I
A12CR2

A12C RJ
At2ICl
AL2tC2
A12L I
AL2L2

ALzL3
ALZL4
AI2L5
AI2L6
Al20l

AL2u)z
AI2Q3
A1204
Alz05
A12Q6

0757 -O446
07 57 -046 3
o7 57 -O446
0751-O453
07 57 -O453

0698 -357 2
06 98 -357 2
06 83- L245
06 83-L 245
05 83- I545

06B3-L545
o6 83-3045
o683-3045
07 57 -O442
07 57 -0442

2 1 00 -248e
0683-10 35
06 83- L535
0683-5105
o683-4735

06 B3 -2025
06 83 -62?,5
06 83-5 t0 5
0683-511 5

06 83 "3025
06 83- L2?5
0683-5105
06 83- 20L5
0683-5105

0683-1215
0683-10 35
0683-2025
o5B3-1535
06eB-3279

05B3-20?5
o683-4135
3lo1-13+l
03330-66510
03330- 6651 I

0140-0 le7
o1 50-0093
0140-o2c3
01 40-0203

0150-0093
0l 50-o093
0150-0093
ol 50-o093
0l 50-0093

01 50-0 093
0150-0093
ol 50-0093
olB0-029L
o I 80-1 746

o1 80- L746
01 BO-0 29 I
o1 50-0093
1901-o0+0
0122-0059

L902-OO75
L826-0O43
1826-0043
9loo-3345
91 40-0096

cl 40-021 0
el40-0210
91+O-0107
91+0-0210
1853-O020

1853-0020
1853-0020
I 853-0020
lB 53-0020
l_853-0020

5
3

6

4

2

2

2

25

4
2
B

5

4

z

2

10

1

I8

2

I

R:FXD tlET FL14 15.OK 0HM 1g L/8n
R:FXD MET FLM E2.5K OHM LZ I/8H
R:FXD MET FLM 15.0K OHM IT Ll8W
R: FXD MET FLM 30.lK OHM LZ I/8I.J
R:FXD MET FLM 30.IK OHM LZ L/8w

R:FXD FLM 60.4K OHM TZ LlBW
R:FXD FLM 60.+K OHM 1g L/8w
R:FXD COMP IzOK OHM 5Z Ll4U
R : F XD C OI/IP I2OK OHM 5Z L/ 4W
R:FXD COMP I5OK OHM 5Z L/4W

R:FXD COMP I5OK OHM 5Z L/4W
R:FXD COMP 300K OHt4 5Z Ll4Vt
R:FXD COMP 300K 0Ht-1 5Z Ll4W
R:FXD MET FLM lO.OK OHM lU Ll8,1
R:FXD MET FLI.l IO.OK OHM 1T Ll9bI

R:VAR FLM 5K OHM IOZ LIN L/zb|
R: FXD 10KOHM .05% 1l4W
R:FXD COMP 15K OH}l 5Z Ll4VI
R:FXD COMP 51 OHM 5Z Ll4W
R:FXD CO|{P 47K OHM 5Z L/4vt

R:FXD COMP 2OOO OHM 5U L/+H
R:FXD COMP 6200 OHM 5Z L/4W
R:FXD COMP 51 OHM 5Z L/+W
R:FXD COI4P 510 OHr't 52 L/4Vl

R:FXD COMP 3000 OHM 5Z L/4W
R:FXD CoMP 1200 OHl"l 5Z Ll4H
R:FXD COMP 5L OHM 52 L/4h
R:FXD CT]MP 2OO OHM 5Z L/4W
R:FXD COHP 51 OHM 5Z L/4W

R:FXD COMP LzO OHM 5Z L/4W
R: FXD 10 K 0HM .05% 114W
R:FXD COMP 2OOO OHM 5Z L/4W
R:FXD COI'IP I5K OHM 5Z L/4w
R:FXD MET FLM 4990 OHH IZ L/8W

R:FXD COMP 2OOO OHM 5Z L/4W
R:FXD COMP 47K OHM 5Z L/4U
SI{I TCH: SL IDE SPDT O.5A L25V AC/DC
PC ASSY: N3 C0UNTER/ SAMPLER (IDENTtCAL
PC ASSY:N3 VTO BOARD

C: FX D M I CA 18O PF 5Z 3oOVDCht
C:FXD CER 0.01 UF +80-2OE lO0VDCf.t
C:FXD MICA 30 PF 5Z
C:FXD MICA 30 PF 5Z
\CT ASS IGNED

C:FXD CER 0.01 UF +80-20U l00VDCH
c:FXD CER 0.01 UF +80-20t 100vDCt{
C:FXD CER 0.01 UF +80-20t lO0VDC|.J
C:FXD CER 0.01 UF +BO-2Ot IOOVDCi.J
C:FXD CER 0.Cl UF +80-2OZ I0oVDCH

C: FXD CER 0,01 UF +80-2OU lO0VDCI{
C:FXD CER O.01 UF +BO-208 l00VDCht
C:FXD CER 0.Ol UF +80-20t lO0VDCt,J
C:FXD ELECI I.O UF IOT 35VDCW
C:FXD ELECT I5 UF LOZ ZOVDC!{

C:FXD ELECT 15 UF IOZ 2OVDChJ
C:FXD ELECT 1.0 UF IOT 35VDCI.I
C:FXD CER 0.Ol UF +BO-2OB 100VDCW
D I TJDE : S I LI CON 3OMA 3OhIV
0l0DE: V0LTAGE VAR

D I ODE I BREAKD3I,IN : l O. OV 5Z 4OO MH

IC :LI NEAR OPERATIONAL Af',IPLIFIER
IC: i INEAR f,PERATI ONAL Af.,IPLIFI ER
COIL:FXD 2 UH 5I
coIL/cHoKE 1.00 uH l0z

COIL/CHOKE IOO UH 5Z
COIL/CHOKE lOO UH 5Z
COIL:FXD RF ?7 UH lOU
COIL/CHOKE lOO UH 5Z
TSTR:SI PNP(SELECTED FROM 2N37O2}

TSTR: SI PNP ( SELECTED
TSTR: SI PNP ( SELECTED
TSTR: SI PNP ( SELECTED
rSTR,:SI PNP( SELECTED
TSTR: SI PNP ( SELECTED

FROM 2N31021
FROM 2N3702t
FROM 2N37021
FROM 2N37021
FROM 2N37021

A9)TO

284BO
2E4BO
28480
28480
28480

28480
28480
o 1121
0112r
0 1121

01121
oll2l
oll 2l
284 80
28480

28480
01 121
01121
01121
olt2t

0 l12l
oll2t
0 1r21
0lt2l

oll 2l
01121
oll2l
0 ll21
0112I

0 1121
01121
0ll2r
0 t12l
28480

01121
oll2l
791 27
28480
284 B0

L4655
72982
28480
284BO

72e82
72982
72982
72982
72982

72982
72982
729 82
56289
28480

2B4BO
56289
7 2o92
o7263
1 4430

28480
28480
28480
28480
99800

82L+2
82L42
99800
82L42
28480

28480
28480
28480
28480
28480

07 57 -0446
0157 - 0+63
0757 -O446
o757 - 0453
0757 - O453

0698- 3572
06 98 -357 2
cB L245
cB L245
cB L545

cB L545
cB 3045
cB 3045
o757 - 0442
0757 "0442

2l 00- 2489
cB 1035
cB L535
cB 5105
cB 4735

cB ?o25
cB 6225
cB 51 05
cB 5l15

cB 3025
cB L225
cB 5 105
cB 20L5
cB 5 105

CB LZL'
cB 1035
cB 2025
cB I 535
0698 -3279

cB 2025
cB 4735
c-1ll-oo04
03330-66510
03330-665 I I

RDilt 5Fl Bl J3C
801-K8000t1
01 40" 0203
0l 40- o203

801-K800011
801-K8000 I I
801-K80001 t
801"K8000 I I
80I-K8000l I

BOt-K8000 I 1

B0l-KB000t I
801-K800011
l50Dl 05x9035A2-DYS
o1 80- L7 46

01 B0- L746
l5 0D I O 5X903 5 A2- DYS
B0l-K 80001 I
FDGIOSB
T-048 0 B D

1902- OO25
I 826- 0043
L826- 0043
9 I 00 -3345
L537 " L2

l5-1315-l2J
1 5- I 3Ls-L2J
1840-38
1 5-l 3L5-L2J
I B 53- O020

1853-0020
1853-0020
I 853- OO20
I 853 - OO20
I 853- 0020

See introduction to this section for ordering information

Table 6-1. Replaceable Parts{Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AI0R2 0757-0446 5 R:FXD MET FLM 15. OK OHM 1% 1/811 28480 0757-0446 
AI0R3 0757-0463 3 R:FXD MET fLM a2.5K OHM 1% 1/8W 23480 0757- 0463 
AlOR4 0757-0446 R:FXD MET FLM 15. OK OHM U 1/811 28480 0757-0446 
AI0R5 0757-0453 6 R:FXO MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453 
AI0R6 0757-0453 R:FXJ MET flM 30.1K OHM 1% 1/811 28480 0757-0453 

AI0f{7 0698-3572 4 R:FXD FLM 60.4K OHM 1% 1/8W 28480 0698-3572 
AI0R8 0698-3,>72 R:FXo flM 60.4K OHM 1% 1/8W 28480 0698 - 3 572 
AI0k9 06e3-1245 2 R:FXD COMP 120K OHM 5~ 1/4W 01121 CB 1245 
AI0RID 0683-1245 R:FXD COMP 120K OHM 5% 1/4W 01121 C8 1245 
AIDRII 0683-154; 2 R:FXD COMP 15DK OHM 5% 1/411 01121 CB 1545 

AIDRIZ 0683-1545 R:FXD COMP 150K OHM 5% 1/4W 01121 CB 1545 
AlOR 13 06B3-3045 2 R:FXD COMP 300K OHM 5% 1/411 01121 CB 3045 
AIDR14 0683-3045 R:FXO COMP 300K oHf] 5% 1/411 01121 CB 3045 
AlOk15 0757-0442 25 R:FXD MET FLM 1O.0K OHM 1% 1/BII 28480 0757- 0442 
AIDR16 0757-0442 R :FXD MET FLM 10. OK OHM 1% 1/8W 28480 0757-0442 

AIOfd 7 2100-2489 4 R:VAK FLM 5K OHM 10% Ll N 1/211 28480 2100-2489 
AI0k18 0683-1035 2 R: FX 0 10 K OHM .05 % 1/4W 01121 CB 1035 
AI0k19 0683-1535 8 R:FXO COMP 15K OH;] 5% 1/411 01121 CB 1535 
AIOk20 0683-5105 5 R:FXD COMP 51 OHM 5% 1/411 01121 CB 5105 
AIDR21 0683-4735 R:FXO CaMP 47K OHM 5% 1/4W 01121 CB 4735 

AIORn 0683-2025 R: FXO CoMP 2000 OHM 5% 1/411 01121 CB 2025 
AIDkZ3 0683-6Z25 4 R:FXD CUMP 62UO OHM 5% 1/4W 01121 C8 6225 
AlUk24 0683-5105 R: FXD COMP 51 OHM 5% 1I4W D1121 CB 5105 
AIOk25 0683-5115 2 R:F XD COMP 510 OHM 5% 1/4W 01121 CB 5115 

AIOR26 0683~3025 R:FXD COMP 3000 OHM 5% 1/4W 01121 CB 3025 
AIGR27 0683-1225 2 R:FXD CoMP 1200 OH~] 5% 1I4W 01121 CB 1225 
AlDR2A 0683-5105 R:FXD COMP 51 OHM 5% 11411 01121 CB 5105 
AI0U9 0683-201'> 10 R:FXD CUMP 200 OHM 5% 1/411 01121 CB Z015 
AI0R30 0683-5105 R:FXD COMP 51 OHM 5% 1/411 01121 CB 5105 

AlOR31 0683~1215 1 R: FXO COMP 120 OHM 5% 11411 01121 CB 1215 
AI0R32 0683-1035 R: FXO 10 K OHM .05% 1/4W 01121 CB 1035 
AI0U3 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025 
AIOk34 06B3-1535 R:FXD COMP 15K OHM 5% 1/411 01121 CB 1535 
AIUkJ,> 0698-3279 18 R :FXD MET FLM 4990 OHM 1% 1/8W 284BO 069B-3279 

AIOR36 06 83~20Z5 R: FXO COMP 2000 OHM 5% 1/411 01121 CB 2025 
AlOk37 0683-4735 R:FXD COMP 47K OHM 5% 1/4W 01121 CB 4735 
AI0S"1 3101-1341 Sill TCH: SL IDE SPOT 0.5A 125Y AC/OC 79727 C-I11-0004 
All 03330·66510 PC ASSY: N3 COUNTER/ SAMPLER (IDENTICAL TO A9) 28480 03330·66510 
AIZ 03330-66511 2 PC ASSY:N3 VTD BOARD 28480 03330-66511 

A12e! 0140-01n C:FXD MICA 180 PF 5% 300VDCW 14655 RDM15FI81J3C 
AIZCZ 0150-0093 C:FXD CER 0.01 UF +BO-20% 100VDC" 72982 BOI-K800011 
AIZC 3 0140-0203 C:FXD MICA 30 PF 5% 28480 0140-0203 
A12C4 0140-0203 C :FXD MICA 30 PF 5% 28480 0140-0203 
AIZC5 \lOT ASSIGNED 

Al..:'C6 0150-0093 C:FXD CER 0.01 UF +BO-20% 100YDCW 729B2 801-K800011 
A12C7 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDC" 729B2 BOI-K800011 
Al2e8 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 729B2 801-K800011 
A12C9 0150-0093 C:FXD CER 0.01 UF +BO-20% 100VDC" 72982 BOI-K8000 11 
AI2CIO 0150-0093 C:FXD CER 0.01 UF +80-20% 100VoCW 72982 BOI-KBOOOll 

AI2C 11 0150-0093 C:FXD CER 0.01 UF +80~20% lOOYDC" 72982 BOI-K800011 
AIZCI2 0150-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 BOI-K800011 
A12C 13 0150-0093 C:FXD CER 0.01 UF +80-20% lODYDCII 72982 BOI-K800011 
A12C14 0180-0Z91 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 150DI05X9035A2-DYS 
AIZC15 0180-1746 C:FXo ELECT 15 UF 10% 20YDCII 28480 0IBO~1746 

AI2e16 0180-1746 C:FXD ELECT 15 UF 10% 20VDCII 28480 01 BO-1746 
A12C17 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150DI05X9035A2-DYS 
AI2CI" 0150-0093 C:FXO CER 0.01 UF +80~20% 100VDCW 72q82 801-K800011 
A12CRI 1901-0040 DIODE:SILICON 30MA 30WY 07263 FoGI0B8 
AIZCRZ 0122·0059 1 DIODE: VOLTAGE VAR 14430 T·048 OBO 

A12CR; 1902-00Z5 DIODE,8REAKDJWN:I0.0V 5% 400 MW 28480 1902-0025 
AIZ ICI IB26-0043 IC:LINEAR OPERATIONAL AMPLiFIER 28480 IB26-0043 
A121C2 18Z6-0043 IC:LlNEAR JPERAT I ONAL AMPLIFIER 2B480 1826-0043 
A12Ll 9100-3345 CDIL:FXD 2 UH 5% 28480 9100-3345 
A12L2 9140-0096 COIL/CHOKE 1.00 UH 10% 99800 1537-12 

AIZL 3 9140-0210 COl LlCHOKE 100 UH 5% 82142 15-1315-12J 
A12L4 9140-0210 COIL/CHOKE 100 UH 5% B2142 15-1315-12J 
AI2L 5 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38 
AI2L6 9140-0210 COIL/CHOKE 100 UH 5% 82142 15-1315-12J 
A1201 lB53-0020 TSTR:SI PNP (SEL EC TEO FROM 2N37021 284BO IB53-0020 

AIN2 IB53-0020 TSTR:SI PNP(SELECTEO FROM 2N37021 28480 1853-0020 
A1203 IB53-0020 TSTR: SI PNP(SELECHo FROM 2N37021 28480 1853-0020 
AIZU4 1853-0020 TSTR: SI PNP (SELECTED FROM 2N37021 28480 1853-0020 
AIZU5 1853-0020 TST il.: SI PNP( SELECTED FROM 2N3702 I 284BO 1853-0020 
AIZ06 IB53-0020 TSTR:SI PNP(SELECTED FROM 2N37021 284BO I B53- 0020 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number otv Description
Mfr
Code

Mfr Part Number

AI2Q7
A l2d8
41 2 'J9Al2Al0
A 1201 I

AL2QL2
A1201 3
A 120l4
A12015
Al2RI

A12R2
AI 2R3
AI2R4
A12R5
AI2R6

A12R7 *

A12k8
AI 2R9
A12Rl0
Al2Rtl

Al2Rl2
Al2Rl 3

Al2Rl4
Al2Rl5
Al2Rl 6

At2Rl7
Al2Rl 8
A12RI9
Al 2R2 0
Al2R2 I

AL2R22
ALZRz3
AL2R24
Al 2R2 5
Al 2R2 6

AL2R27
Al2R2 8

Al2R29
Al2R30
AI2R3I

AL2R3?
Al 2R3 3
A12R34
At2R35
Al3

A14
Al5
Ar5Cl
Al5C2
AL5C3

AL5C4
A15C 5
Al5C6
Al5C7
Al.5C8

Al 5Ce
At5C10
A1 5C1 t
AL5CL2
Al5Crl

Al5Cl4
A15Cl5
A15Cl6
Al5Cl7
At5C18

At5C19
Al5C20
Al5CRl
Al5CR2
A1 5CR3

At5CR4
A1 5CR5
Al 5CR6
At5CR7
Al 5CR8

lB53-0020
lB 53-0020
I B 54 -O345
L854-O345
l8 54-0019

1854-OOl9
1B 54-00Ie
18 54-001 9
lB54-0019
1810-0074

I B l0-007 3

06 9 8- 3279
0757-0442
06 B3-LO55
05 98 -+479

0698-4474
2 I 00 -248e
06 98 -3279
0683-1035
06 83-L535

06B3-4705
0683-4735
06 B3- ?O25
06 83 -L 535
06B3 -4705

0683 -6225
06 B3 -47 L5
0683 -4725
0683-470 5
0683-471 5

06 B3 -41 25
0683-1015
06 83 -47 25
o683-4705
06B3-6815

06 B3 -47 25
0683-47)5
06 83 -4725
0683-1015
o683-4725

06B3-4715
0683 -4705
0683-6815
0683-4735
03330-66510

03330-6651 1

0333 0- 665 I 3
ol 70-0079
ol 60-0 l5 5

o1 B0-o29 I

o1 60 -2009
o1 50-o093
ol 50-0093
0140-0198
01 40 -o ?L4

ol 50-0093
0160-)67L
oL60-3622
o1 60- 2204
o I 80-l 746

0180-L746
o I Bo-t 746
0l B0-L746
0t 40-02 t 4
o t 60- 3622

oL 60-362?
o160-0 155
le 02-30 0 2

le02-30 0 2

190 I -0 040

1901-0040
1e01-0040
I eo 1-0 040

1901-o040

2

I

3

+6

39

6

1

7

9

5
4

2

TSTR:SI PNP(SELECTED FROM 2N3702I
TSTR:SI PNP( SELECTED FROM 2N37O2I
TSTR:SI NPN

TSTR:SI NPN
TSTR: SI NPN

TSTR: SI NPN
TSTR3 SI NPN
TSTR: SI NPN
TSTR: SI NPN
RESISTIVE NETHCRK:20 PIN

RESISTI VE NEThlORK:12 PIN
R:FXD MET FLM 4990 OHM Ig L/8W
R:FXD I"lET FLFI 10K CHl Tg Ll8l'I
R:FXD CIIMP I MEGCHM 5Z Ll4W
R;FXD FLM I4K 3HM LZ I/BIJ

R:FXD I4ET FLM 8.45 K OHM IZ I/8l'i
R:VAR FLM 5K 3HM log LIN LlzH
R:FXD MET FLI{ 4990 OHH LZ I/BW
R: FXD COMP IOK .JHM 5Z Ll 4W

R:FXD COMP T5K OHM 5Z Ll4VI

R:FXD
R:FXD
R:FXD
R:FXD
R: FXD

R: FXD
R: FXD
R: FXD
R:FXD
R:FXD

R:FXD
R:FXD
R:FXD
R:FXD
R:FXD

R:FXD
R: FXD
R:FXD
R:FXD
R: FXD

COMP 47 OHM 5Z Ll 4W

coMP 47K OHrl 5.2 L/ 4W

coMP 2000 OHM 5z L/ 4H
COMP I5K UHPI 5Z L/4H
COMP 47 OHM 5Z L/ 4H

coMP 6200 OHM 5z L/4W
CUMP 47C OHM 5Z L/4H
COMP 4700 cHM 5Z L/4W
COMP 47 OHM 5Z L/4Vl
coMP +70 oHill 5z L/4H

coMP 4700 oHM 5Z Ll 4U
c0r.1P 100 OHM 5z L/4U
COMP 4700 OHM 52 Ll4bl
coMP 47 OHM 5Z Ll4Vt
COMP 680 OHM 5Z Ll 4H

cof4P 4100 oHM 5Z Ll4Vl
coMP 47 UHM 5Z Ll 4H
COMP 47OO 0Ht! 5Z L/4W
coMP 100 OHM 5z Ll 4H
coMP 4700 OHM 5Z L/+W

C:FXD CER O

C:FXD MY O.
C:FXD CER O

C: FXD l,lICA
C:FXD ELECT

.0t uF +Bo-20t loovDchl
033 UF 2Z Z0oVDCW
.l uF + Bo- ZoE IOOVDCI{
100PF 5Z
15 UF 10t 20VDCI.|

C: FXD EL ECT 15 UF lOT ZOVDCI{
C:FXD ELECT 15 UF IOT 2OVDCI{
C: FXD ELECT 15 UF IOU ZOVDChI
C:FXD MICA 60 PF 5Z
C: FXD CER 0.1 UF +BO-2Ot lOOVDCt'l

C:FXD CER O.I UF +BO-2OT IOOVDCbI
C: FXD MY O.0033 UF IOZ 200VDC|.J
DIO)E BREAKDOI,IN:2.37 V 5Z 4OO MId

D i O D E BR EAKDOW NI : 2.37 V 5Z 4OO MH

DIODE :SILICON 3OMA 3Ot{V

DI3DE:SILICON 3OMA 3O}t|V
DIODE :SILICON 3OMA 3OI.IV
DIODE:SILICON 3OMA 3OIdV

NOT ASS IGNED
DIODE: S ILICON 3OMA 3Oi{V

R:FXD COMP 470 OHM 5Z Ll4W
R:FXD COMP 41 OHM 5Z L/4W
R:FXD CCMP 680 OHtl 5Z Ll4n
R:FXD COMP 41K OHM 5Z L/4W
PC ASSY: N2 C0UNTER/SAMPLER (IDENTICAL

PC ASSY: N2 VT0 (IDENTICAL to A12)
PC ASSY:NI C/S BOARD
C:FXD MY O.047UF 2OZ 50VDC!{
C: FXD MY 0.0033 UF lOt ZO0VDCI{
C:FXD ELECT 1.0 UF lOU 35VDCh{

C: FXD MICA BZO PF 5Z 3OOVDC}'|
C : F XD C ER O.0l UF + 80- 2O? IooVDC I'J

C: FXD CER O.01 UF +80-2Ot IOOVDCI{
C:FXD MICA 2OO PF 5Z
C:FXD MICA 60 PF 5Z

A9)TO

28480
2848O
80131
80131
28480

28+BO
28480
2848O
28+80
28480

284BO
23480
24546
olt2t
2B4BO

24546
2B4BO
284 BO

01121
0Il2l

01121
0lt2r
0lr2t
0ll2l
0t121

o1121
0tl2r
oll2r
01121
011 21

01121
0l l2l
01121
011 21
0 tl2l

0lt2t
0ll2l
oll2l
0 1121
0lt2l

0tl2l
o1121
0ll2l
01121
28480

28480
284BO
B44LL
56289
56289

00853
12982
7?982
7 2L36
28480

729 82
1 2982
12982
7 2L36
28480

28480
284 BO
28480
28480
72982

729 82
56289
28480
28480
07263

o7 263
07263
07 263

07263

1B 53-0020
l 853- 0020
2N51 7s
2N517q
1854-O0le

1 854- O0l9
lB54-0019
I 854:O0le
I 854- 001 9
I Bl0-0074

lBl0-0073
0698 "3279
c4-1l8-TO-1002-F
cB 1055
0698" 4479

c4-118-TO-8451-F
2 I 00- 2489
0698 -3279
cB I 035
cB L535

cB 4705
cB 4735
cB zo25
cB L535
cB 4705

cB 6225
cB 47L5
cB 47 25
cB 4105
cB 41L5

cB 47 25
cB l0l5
cB 4125
cB 47 05
cB 6815

cB 47 25
cE 4705
cB 47 25
cB l0l5
cB 47 25

cB +7L5
cB 4105
cB 6815
cB 4735
03330-66510

03330-6651 1

03330-66513
STYLE 3 TYPE 60IPE
I 92P 33292-PTS
1500105X903542-DYS

RDM1 5F 82I J3C
BOl-K8000 I I
B0l"K 80001 I
RDMI 5F2OIJ3C
01 40- ozL+

801-K8000ll
356Ct33-2T O

8131-lO0-651-104e
RDMl 5F IOI J3C
0180" L746

ot80-Ll46
0180- Ll46
0180-L746
0140-o2L4
8131-100-651-1042

Bl31-lO0-651-1042
L92P33292-PT S

leoz-300 2

L902-3A0 2

FDGIOSS

FDGIOSS
F DGI O88
FDGIOSS

FDGIOSS

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Reference 
Designation 

A12Q7 
Al2~8 

Al<'~9 

Al2y 10 
A12Wll 

A12Ql2 
AIZQ13 
A12~14 

A12Q15 
AI2Rl 

AIZR2 
A12R3 
AU/{4 
Al2K5 
A12R6 

AI2R7 • 
AI2R8 
AIZR9 
AI2RIO 
A12Rli 

AI2R12 
A12RI3 
AI2RI4 
AI2RI5 
AI2RI6 

AI2RI7 
AI2Rl8 
Al2Rl9 
AI2R20 
AUR2l 

AIZR2Z 
AUk23 
AI2R24 
AI2R25 
AIZR26 

AIZR27 
A12R28 
AI2R29 
A12R30 
A12R3l 

AIZR32 
AJZR33 
AI2R34 
AIlR3, 
Al3 

AI4 
AI5 
Al 50 
AI5C2 
Al5C3 

AI5C4 
Al5C5 
Al5C6 
A15C7 
A15C8 

A15C9 
AI5CIO 
AI5Cll 
AI5C12 
A15CIJ 

AI5C14 
AI5C15 
A15CI6 
AI5C17 
A 15C 18 

A15CI9 
AI5C20 
AI5CRI 
AI5CR2 
AI5CR3 

AI5CR4 
AI5CR5 
A15CRo 
AI5CR7 
AI5CR8 

HP Part Number 

1853-0020 
1853-00Z0 
1854-0345 
1854-0345 
1854-0019 

1854~0019 

1854-0019 
1854-;)019 
1854-0019 
1810-0074 

1810-0073 
0698-3279 
0757~0442 

0683-1055 
0698-4479 

0698~4474 

2100-2489 
0698-3279 
0683-1035 
0683-1535 

0683·4705 
0683-4735 
0&83-2025 
0683-1535 
0683-4705 

0683°·6225 
0683-4715 
0683-4725 
0683-4705 
0683-4715 

0683-4725 
0683-1015 
0683-4725 
0683-4705 
0683-6815 

0683-4725 
0683-47)5 
0683-4725 
0683-1015 
0683-4725 

0683-4715 
0683-4705 
0683-6815 
0683-4735 
03330·66510 

03330·66511 
03330-66513 
0170-0079 
0160-01,5 
0180-0291 

0160-2009 
0150-0093 
0150-0093 
0140-0198 
0140-0214 

0150-0093 
0160-3671 
0160-3622 
0160-2Z04 
0180-1746 

0180-1746 
0180-1746 
0180-1746 
0140-0214 
0160-3622 

0160-3622 
0160-0155 
1902-3002 
1902-3002 
1901-0040 

1901-0040 
1901-0040 
1901-0040 

1901-0040 

Table 6-1. Replaceable Parts{Cont'd) 

Qty 

39 

46 

9 

5 
4 

Description 

TSTR SI PNP(SELECTEQ FROM 2N37021 
TSTR SI PNP(SELECTEO FROM 2N37021 
TSTR SI NPN 
TSTR SI NPN 
TSTR 51 ~P~ 

TSfR:SI NPN 
T5fR:SI NPN 
TSTR:51 NPN 
TSTR:SI NPN 
ReSISTIVE NETWORK:20 PIN 

RESISTIVE NET_JRK:12 PIN 
R:FXD MET FLM 4990 OHM 1% 1/8W 
R:FXO ~ET FLM 10K OHM 1% 1I8W 
R:FXD COMP I MEGOH~ 5% 1/4W 
R:FXO FLM 14K DHM 1% I/SW 

R:FX) ~4ET FLM 8.45K OHM l% 1I8W 
R:VAR FLM 5K OHM 10% LIN 1/2W 
R:FXD MET FLM 4990 OHM 1% 1/8W 
R:FXO COMP 10K OHM 5% 1I4W 
R:FXO COMP 15K UHM 5% 1/4. 

R:FXD COMP 47 OHM 5% 1I4W 
R:FXD CaMP 47K OHM 5% 1/4W 
R:FXO CaMP 2000 OHM 5% 1/4W 
R:FXD CUMP 15K UHM 5% 1/4W 
R:FXO COMP 47 OHM 5% 1/4W 

R:FXO COMP 6200 UHM 5% 1/4W 
R:FXO CUMP 470 OHM 51 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 
R:FXD CaMP 47 OHM 5% 1/4W 
R:FXD CaMP 470 OHM 5% 1/4W 

R:FXO CaMP 4700 OHM 5% 1/4W 
R:FXD CaMP 100 OHM 5% 1/4W 
R:FXD CDMP 4700 OHM 5% 1/4W 
R:FXD COMP 47 OHM 5% 1/4W 
R:FXO CaMP 680 OHM 5% 1/4W 

R:FXD CUMP 4700 OHM 5% 1/4W 
R:FXD COMP 47 OHM 5% 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 
R:FXO CaMP 100 OHM 5% 1/4W 
R:FXD CaMP 4700 OHM 5% 1/4W 

R:FXD COMP 470 OHM 5% 1/4W 
R:FXD CaMP 47 OHM 5% 1/4W 
R:FXO ceMP 680 OHM 5% 1/4W 
R:FXD CaMP 47K OHM 5% 1/4W 
PC ASSY: N2 COUNTER/SAMPLER (IDENTICAL TO A91 

PC ASSY: N2 VTO (IDENTICAL to A121 
PC ASSY:NI CIS 80ARO 
C:FXO MY 0.047UF 20% 50VOCW 
C:FXO MY 0.0033 UF 10% 200VOCW 
C:FXO ELEcr 1.0 UF 10% 35VOCW 

C:FXO MICA 820 PF 5% 300VOCW 
C:FXO CER 0.01 UF +30-20% 100VOCW 
C:FXO CER 0.01 UF +80-20% 100VOCW 
C:FXO MICA 200 PF 5% 
C:FXD MICA 60 PF 5% 

C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXO MY 0.033 UF 2% lOOVDCW 
C:FXD CER 0.1 UF +80-l0% 100VDCW 
C:FXD MICA 100PF 5% 
(:FXO ELECT 15 UF 10% 20VOCW 

C:FXO ELECT 15 UF 10% ZOVOCW 
C:FXD ELECT 15 UF 10% 20VOCW 
C:FXO ELECT 15 UF 10% 20VDCW 
C:FXO MICA 60 PF 5% 
C:FXD CER 0.1 UF +80-20% 100VDCW 

C:FXO CER 0.1 UF >80-20% 100VOCW 
C:FXO MY 0.0033 UF 10% 200VOCW 
DIDJ= 8REAKDOWN:2.37 V 5% 400 MW 
DICJDE 8REAKDOWN: 2.37 V 5% 400 MW 
OIODE:SILICON 30MA 30WV 

DIJDE:SILICON 30M~ 30WV 
DIODc:SILICON 30MA 3DWV 
OIODE:SILICON 30MA 30WV 
NOT ASSIGNED 
DIODE:SILICON 30MA 30WV 

See introduction to this section for ordering information 

Mfr 
Code 

28480 
23480 
80131 
80131 
l8480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
24546 
01121 
28480 

24546 
28480 
28480 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01I2l 
01121 
01121 
OlIll 

01I2l 
Oll2l 
01121 
Oll21 
o 1I21 

OllZI 
o ll2l 
01121 
01121 
01121 

o 1I21 
Oll21 
01I21 
01I21 
28480 

28480 
28480 
844ll 
56289 
56289 

00853 
72982 
72982 
72136 
28480 

72982 
72982 
72982 
72136 
28480 

28480 
28480 
28480 
28480 
72982 

72982 
56289 
28480 
28480 
07263 

07263 
07263 
07263 

07263 

Mfr Part Number 

1853-0020 
1853-0020 
2N5179 
2N5179 
1854~ 001 9 

1854-0019 
1854"0019 
1854'-0019 
1854 .. 001 9 
1810-0074 

1810- 0073 
0698-3279 
C4-1/8~ TO-1002~F 

C8 1055 
0698-4479 

C4~ 1/8~ TO-8451-F 
2100-2489 
0698-3279 
ca 1035 
C8 1535 

CB 4705 
(8 4735 
C B 2025 
CB 1535 
C q 4705 

C8 6225 
C8 47I5 
C8 4725 
C8 4705 
CB 4715 

CB 4725 
C8 1015 
ca 4725 
C8 4705 
CB 6815 

C8 4725 
C~ 4705 
C8 4725 
C8 1015 
CB 4725 

C8 4715 
C8 4705 
C3 6815 
C8 4735 
03330·66510 

03330·66511 
03330-66513 
STYLE 3 TYPE 60lPE 
192P33292-PTS 
1500105X9035A2-DYS 

ROMI5F821HC 
801-KSOOOll 
801-K800011 
RDMI5F20lJ3C 
0140-0214 

801-K800011 
356C 333-270 
8131-100-651-104l 
RDMI5FIOIJ3C 
0180-1746 

0180-1746 
0180-1746 
0180-1746 
0140-0214 
8131-100-651-104l 

8131-100-651-104l 
192P33292-PTS 
1902-3002 
1902-3002 
FDGI088 

FOGI088 
FDGI088 
FOGI088 

F DGI 088 

Scans by ArtekMedia © 2008



Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

AI5CR9
A1'CRIO
AI5ICI
AL5IC2
AI5IC3

Al5IC4
AI5IC5
AI5IC5
A15TC7
AISICB

A15IC9
AI5ICIO
AI5Ll
AI5L2
AI 513

Al5t4
A15L5
AI5L6
Al5t_7
Al 501

AL5g2
A l5 0-i

A1504
At 50t

A1506
AI 5Q7
AI5OB
At 509
At 501 0

Al 5r")1 I
AI5RI
AL5R2
AI5R3
A1 5R4

AI'R5
AI5R6
AI5R7
AI5R8
AI5R9

Al5Rl0
AI5RII
415R12
Al 5Rl 3
Al5Rl4

At5Rl5
Al5Rt6
Al5Rt7
AL5R,l8
Al5R19

A15R20
Al5k2l
AL5R22
Al5R23
Al 5R2 4

At 5R2 5
Al5R26
Al 5R2 7
A15R2B
A1 5R2 9

Al5R30
A15R31
A t 5R32
Al 5R33
AI5T1

Al6
Al6Cl
AL6C2
At6C3
AL6C4

Al6c5
At6c6
At6C7
Al6C8
A1 6C9

1901-0040
L902-O623
LB2A-O282
1820-0782
IB 20-O75 I

1B 20-O75 I
I B 20-O076
1820-O686
1 I 20-0370
1820-0715

1B 20 -O469
1B 20-O 370
9140-0031

91 40-021 o
el 00-1 61 B

91 40-0 137
e 1 40 -ozlO
l8 53 -O0B 6

lB53 - 0086
lB53-OOB6

1854-O226
LB54-O404

tB 54 -O35 4
IB54-O404
lB53-O203
18 54-OO09

LB54-O226
07 57-O213
06 98 -3 223
0757-O486
069B- +48 2

o7 57 - O486
o7 57 -O46 ?
07 57-041 0
0157-0486

07 57 -O27 3
0757-O282
07 51 -0444
0157-O282

0698^3279
07 57 -0449
07 57 -O449
06 B 3- LO25
0683-O475

0683-3015
06 B3-3 0l 5
05 8 3- LO25
o683-2025

06 B3 -2025
o683-2075
o6 B3- 2025
o6B3-2025
05 8 3- 2025

0683-47L5
06 B3- 2025
06 86-391 5
0751 -O442
e100-1393

03 330- 665L2
o180-1735
oL+o-o L7 2
ol40-0172
01 40-0 17 2

oL40*oL7 2
o1 40-0 200
oL50-oL22
ot50-o093
0140-o203

3

3

7

I

4

3

1

t

l6

3
3

3
5

1

2

2
3

I

3

1

4
+

3
2

DIJDE :SILICT]N 3OHA 3OI{V
DiODE:ZENER
IC:TTL QUAD 2-iNPT EXCL. OR GATE
lC:TTL TR IPLE 3-INPT NOR GATE
I C : TT L PR,E SETTABL E DECADE COUNTER ( 50MHz

I C: TIL PRESETTABLE DECADE COUNTER { 5O14HZ
IC:TTL DUAL J-K F/F I.J/PRESET CLOCK
i C: TTL SCHOTTKY TR, I PLE 3-I NPI AND GATE
IC:TTL HS QUAD 2-INPT NAND GATE
IC: TTL DIGITAL HI-SPEED J.K F /F

IC:DIGITAL TTL HI-SPEED F/F
IC:TTL HS QUAD 2-iNPT NAND GATE
COIL:FXD RF 75 UHY
NOT ASS IGNED
NOT ASSIGNED

COIL/CHOKE IOO UH 5Z
C]IL:MJLDED CdOKE 5.60 UH
CSiL:FXD RF ICOO UH 5Z
CDI L/CHOKE lOO UH 5Z
TST R: SI PN P

TSTR: SI PNP

TST R: SI PN P

tSTR: S I NPN
TSTR: SI NPN

TSTR: SI NPN
TSTR:SI NPN
TSTR: SI PNP
TSTR: SI NPN
\OT ASS IGNED

TSTR: SI NPN
R:FXD MET FLM 3.OIK OHM 1T Ll8u
R:FXD FLl.l 1.2+K OH14 IU 1/8t{
R : FXD MET FLM 75OK OHM IT I/8I.J
R:FXD FLM 17.4K OHM 1T I/BI{

R:FXD MET FLM 75OK OHH IU L/BW
R:FXD MET FLM 75.0K OHM lU I/BI{
R:FXD MET FLM 3OI OHM IT LlBN
R: FXD Iq ET F LM 75OK CHFI LZ Ll 8,1
NOT ASSIGNED

\OT ASS IGNED
R:FXD l.lET FLM 3.01K 0r-lM lU L/BW
R: FXD 14ET FLU 22L OHI'I IZ L/8H
R:FXD MET FLM lZ.IK OHH 1U I/8}T
R:FXD UET FLM 22L OHM Ig Ll8bI

R : F XD MET F LM 4990 OHI.,I 1T Ll BU
R:FXD FLH zOK OHM lU LlBVI
R:FXD FLM zOK OHM 1T 1/8hI
R:FXD COMP 1000 OHM 5Z Ll4Vt
R:FXD COMP 4.7 0Hf4 5X L/4H

NOT ASS IGNED
R:FXD COMP 3OO OHM 52 L/4W
R:FXD COMP 300 0Ht1 5Z Ll4Vl
R:FXD COHP 1000 OHH 5Z L/4W
R:FXD COHP 2000 OHM 5t L/4U

R:FXD COHP 2OOO OHM 5Z L/4N
R:FXD COMP 2OOO OHM 5Z L/4H
R:FXD COHP 2000 OHI',! 5Z L/4W
R:FXD COHP 2OOO OHM 5Z L/4H
R: FXD COMP 2OOO OHM 5Z Ll 4W

R:FXD COMP 47O OHM 5Z L/4U
R:FXD COMP 2OOO OHM 5Z Ll4bI
R:FXD COMP 390 OHM 5Z LlzVI
R:FXD MET FLM lO.OK OHH lX LlBT
TRANSFORMER: TOROI D

PC ASSY:NI-VTO BOARD
C:FXD ELECT O.22 UF IOT 35VDCI{
C: FXD M ICA 3OOO PF lU IOOVDCI,J
C:FXD MICA 3OOO PF IT TOOVDCI{
C: FXD l'l ICA 3000 PF lX l0OVDCt{

C:FXD MICA 3OOO PF TU IOOVDCI{
C: FXD I{ I CA 390 PF 5Z
c:FXD CER 2000 PF 202 500VDCI{
C: FXD CER O.0l UF +80-201 IOOVDCI{
C:FXD II{ICA 30 PF 5Z

o7261
284BO
oL295
01 29s
oIz95

oL295
oL295
012e5
01295
o L295

oL295
4L295
28480

82L42
Z84BO
2848 0
B2L+2
04713

047 13

04713

8 0131
2B+BO

2848 0
284BO
2848O
BOI 3l

80131
28480
284BO
?8480
2B4BO

28480
284 BO

28480
284 B0

284BO
28480
284BO
28480

284BO
284 80
28480
0ll2t
0Il2l

01121
o 1l2l
01121
01121

01121
0tt2l
0 1121
0ll 2t
0 1121

0l l2l
0 l12l
01121
28480
284BO

284 BO
28480
28480
2B+BO
28480

284BO
7 2L36
72982
7 2982
28480

FDGIOBs
I 902- 0623
sN74B6r\t
SN7427N
sN74 I 96N

sN74196N
SN7476N
sN74S I tN
sN 74 H00N
SN74HIO6N

sN74Hl02N
S N 74H OON
9140-0031

15-1315-12J
9l 00" t6 lB
9140 - 013 7
15-1315-l2J
sPS-3322

sPS-3322
sPS-3322

2 N43 34
I 854- O4A4

1 854- 035+
I 8 54- 0404
1853-0203
2 N709

2N4384
0157-O273
06 9B- 3223
o757 " 0486
0698- 4482

0757 " 0486
o757" 0462
o757"0410
0757 - 0486

015T -O273
o757- O2BZ
a757 ^0444
a7 57 - 02BZ

0698:327e
o757 - 0449
0757 - 0449
cB LO25
cB 47 G5

cB 3015
cB 30 15
cB LO25
cB 2025

cB 2025
cB 2025
cB 2025
cB 2025
cB ?O25

CB 47 L5
cB 2025
EB 3915
0757- 0442
9100- 1393

0333 0"665L2
0l B0- L735
0l 40- oLl2
0140-oL72
0140" oLl2

0140-oL72
RDtll5F391-J3C
801-000-Y5s- 202n
801-K800011
0140- o203

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AloCR9 1901-0040 DIJDE:SILlCUN 30MA 30WV 07263 FDGI0sB 
Al.,CklO 1902-0623 4 DICJDE: lENER 28480 1902~0623 

AlSICI 1820-0282 I~: TTL QUAD 2-INPT EXCL. OR GATE 01295 SN7486~1 

A151L2 1820-0782 IC:TTL TRIPLE 3-INPT NOR GATE 01295 SN7427N 
A15IC3 1820-0751 I:: TTL PRESETTA8LE DECADe COUNTER ( 50MHl 01295 SN74196N 

A15IC4 1820-0751 I C: TTL PRESETT~3LE DE: ADE COUNTER (50~Hl 01295 SN74196N 
AlSICS 1820-0076 IC:TTL DUAL J-K F IF W/PRESET CLOCK 01295 SN7476N 
A 15 I C. 6 1820-0686 I C: TTL SCHOTTKY T~U PLE 3~INPT AND GATE 01295 SN74S11N 
AlSIC7 1820-0370 3 IC: TTL HS QUAD 2·I~PT NAND GATE 01295 S~74HOON 
Al SIca 1820-0715 I C: TTL OIGITAL HI-SPEEO J-K F IF 01295 SN74HI06N 

A15IC9 1820-0469 1::OIGITAL TTL HI-SHED flF 01295 SN74HI02N 
Al51ClO 1820-0370 I C: TTL HS ~UAD 2-1 NPT NAND GATE 01295 SN74HOON 
AlSLl 9140-0031 1 CD!l:FXO RF 75 UHY 28480 9140-0031 
A15LZ NJT ASSIGNED 
A15U NOT ASSIGNED 

A15L4 9140-0no C J IL ICHOK E 100 UH 5% 82142 15-1315-12J 
AlSL 0, 9100-1618 CJIL:MJLDED CrlOKE 5.60 UH 28480 9100~1618 

A15Lb 9140-0137 3 CJIL: FXD RF 1000 l1H 5% 28480 9140-0137 
A15L7 9140-0210 COl L/CHOKE 100 UH 5% 82142 15-1315-12J 
AIo,Ul 1853-0086 3 TSTR: SI PNP 04713 SPS·3322 

A1502 1853·0086 TSTR: SI PN P 04713 SPS·3322 
A1503 1853-0086 TSTR: SI PIH 04713 SPS·3322 

AljQ4 1854-0226 3 TSTR:SI ~PN 80131 2N4334 
A150, 1854-0404 TSTR:SI ~PN 28480 1854-0404 

A15Uo 1854-0354 TSTR:SI NPN 28480 1854-0354 
A1507 1854-0404 TSTR:Sl NPN 28480 1854-0404 
A1508 1853-0203 16 TSTR:SI PNP 28480 1853-0203 
A1509 1854-0009 TSTR:SI NPN 80131 2N709 
Al,>QI0 ~OT ASS IGNED 

A15011 1854~0226 TSTR: SI NPN 80131 2N4384 
A15Rl 0757-0273 3 R:FXD MET FL~ 3. 01~ OHM U 1I8W 28480 0757-0273 
A15k2 0698-3223 3 R:FXD FLM 1.2'K OHM 1% 1/8W 28480 0698-3223 
AI5R) 0757-0486 3 R:FXD MET FLM 750K OHM U lIaw 28480 0757-0486 
A15R4 0698-4482 5 R:FXD FLM 17.4K OHM U 1I8W 28480 0698-4482 

Al5k ':> 0757-0486 R:FXD MET FLM 750K OHM 1% 1I8W 28480 0757-0486 
Al5k6 0757-0462 1 R:FXD MET FLM 75.0K OHM 1% 1I8W 29480 0757-0462 
A15R7 0757-0410 2 R:FXD MET FLM 301 OHM 1% 118W 28480 0757-0410 
Al5R8 0757-0486 R:FXD ~ET FLM 750K OHM H 1I8W 28480 0757-0486 
A15R9 NOT ASSIGNED 

A151UO ~JT ASSIGNED 
A15Rli 0757-0273 R:FXD ~ET FlM 3.01K OriM U lIBW 28480 0757-0273 
A15R12 0757-0282 2 R:FXD MET FLM 221 OHM 1% 1/8W 28480 0757-0282 
Al'>R13 0757-0444 3 R:FX] MET FLM 1~.IK OHM 1% lIBW 28480 0757-0444 
A15Rl4 0757-0282 R:FXO MET FLM 2Zl OHM 1% !l8W 28480 0757-0282 

Ai ~R 15 0698-3279 ,:FXD MET FLM 4990 OHM 1% 1I8W 28480 0698-3279 
A15R16 0757-0449 7 R:FXD FLM 20K OHM U 1/8W 28480 0757-0449 
Al5Rll 0757-0449 R:FXD FlM 20K OHM U 1I8W 28480 0757-0449 
A15Ri8 0683-1025 R:FXO COMP 1000 OHM 5% I14W 01121 C8 1025 
~15R19 0683-0475 1 R:F XD COMP 4.7 OHM 5% 1I4W 01121 C8 47G5 

A15R20 ~OT ASSIGNED 
A15k21 0683-3015 R:FXD COMP 300 OHM 5% I14W 01121 CB 3015 
A15R22 0683-3015 R:FXD COMP 300 OHM 5% 1I4W 01121 C8 3015 
A15R23 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A15R24 0683-2025 R:FXO COMP 2000 OHM 5% 1I4W 01121 C8 2025 

A15R2S 0683-2025 R:FXD COMP 2000 OHM 5% I14W 01121 CB 2025 
A15R26 0683-2025 R:FXD caMP 2DOO OHM 5% 1I4W 01121 CB 2025 
A15R27 0683-2025 R:FXO COMP 2000 OHM 5% 1I4W 01121 C8 2025 
A15R2B 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025 
Al5R29 0683-2025 R:FXD COMP 2DOO OHM 5% 1I4W 01121 CB 2025 

A15R30 0683-4715 R:FXD COMP 470 OHM 5% 1I4W 01121 CB 4715 
A15R31 0683-2025 R:FXD COMP 2000 OHM 5% 1I4W 01121 C8 2025 
A15R32 0686-3915 1 R:FXD COMP 390 OHM 5% 1I2W 01121 E8 3915 
A15R33 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442 
A15Tl 9100-1393 3 TRANSFORMER:TOROID 28480 9100-1393 

A16 03330-66512 1 PC ASSV:NI-VTO 80ARD 28480 03330-66512 
AlbCl 0180-1735 4 C:FXO ELECT 0.22 UF 10% 35VOCW 28480 0180-1735 
A16C2 0140-0172 4 C:FXD MICA 3000 PF U 100VOCW 28480 0140-0172 
A16C3 0140-0172 C:FXD MICA 3000 PF U 100VDCW 28480 0140-0172 
A16C4 0140-0172 C:FXD MICA 3000 PF U 100VDCW 28480 0140-0172 

AlbC5 0140-0172 C:FXO MICA 3000 PF U 100VDCW 28480 0140-0172 
AlbC6 0140-0200 3 C:FXD MICA 390 PF 5% 72136 RDrH 5F 391-HC 
A16C7 0150-0122 2 C:FXD CER 2000 PF 20% 500VOCW 72982 801-000-V5S-202M 
A16C8 0150-0093 C:FXD CER O.Dl UF +80-20% 100VDCW 72982 gOI-K800011 
A16C9 0140-0203 C:FXD MICA 30 PF 5% 28480 0140-0203 

See introduction to this section for ordering information 
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AloCl0
AloCll
AlbC l2
At6C13
Al6c14

Al6ti5
AIuLlb
Al6c 1 7

Al6Clri
A16Ct9

AI6C20
Al6C2i
At6C 2 2
AL6C2 )
AL6C t4

AlbCkl
AloCR2
Al6Ck3
AloCR4
AlOCR:

AloLko
A1 6CR7
A16IL1
Al6ic2
AloL I

A1612
AI6LJ
A16L4
AloL5
AI5L6

AIbQI
AIb{JZ
A I603
A1604
AloO5

AIo06
A 16 [J7

AloOS
A1609
Al5u1C

A1601 I
A16rlI2
Al6dl r
Alo0 l4
Al60t5

Al50l6
Al6u17
Al50l8
A l60l 9
A16020

A 16021
AltrRl
AI6R2
AI6R3
AI6R4

AI6R5
AI 6Rb
Al6 t17

Al6RB
AI t, F(9

A1 6Rl O

Al6Rl l
Al6R12
AlbRl3
Al6Rl4

Al6Rl5
Al6Rl6
A16k I 7

AI6RIB
Al 6R t9

AlbR20
Al6R2 I
AL6R22
A16R2 -)

A 16R24

01 40-0203

0l 50-0093
o1 50-00e3
o1 50-009 3

01 50-o093
o150-0093
ol50-o093
01 50-009 3
ol 50-0093

ol80-029 I
o1 B0-L746
ol BO- L746
01 BO-029 I
01 50-co9 3

1901-0040

oL22 -lJ059

oL22-0 0 5 9

Leo2-o025
LB26- 0 04 3
1 B 26-00+3
9l 00- v3L 2

9l 40-oo96
9140-0210
9140-0210
el+0-0107
9140-0210

1853-0020
1853-0020
I 853-0020
1853-0020
1853-0020

1853"0020
1853-CO20
I 8 53-0 020
1853-0020
I B 53-0 086

IB55-OOB I
LB54-O354
1853-0010

1854-O345

L854-O345
1854-0019
1854-0019
1854-0019
1854-001e

LB54-001c
lB 10-ao74
lBlO-0073
0698 -3279
o7 5l -o446

o6B3- 6835
05 98 -3279
06 98-0 064
06B3-2025
o6B3-2135

05 B 3- 2235
2LOO-2489
o6B3-1015
0757-0469
0751-0280

o683-1015

06 98 -3438
06 98 -444 8

05 9B :4448
07 51-O2BO
06 B 3- L535
0583 -4705
0683 -6835

6

3

1

2

1

3

I

1
32

I
2

7

L7

C:FXD MICA 30 PF 5Z
\3T ASSIGNED
c: FXD CER 0.01 UF +BO-208 lO0VDcl.l
C:FXD CER 0.01 UF +BO-2OB 100VDC!il
C: FXD CER 0.01 UF +80-20t 100VDCi{

C:FXD
C: FXD
C:FXD
C: FXD
C:FXD

C:FXD
C:FXD
C: FXD
C:FXD
C: FXD

cER 0.01 uF +80-20u lo0vDcl.l
cER 0.01 uF +80- 202 l00vDci{
cER O.O1 UF +80-20t loovDcH
CER 0.01 UF +80-20U l00VDCt{
CER 0.01 UF +80-20U l00VDCh'l

FLECT I.C UF IOU 35VDCv||
ELECT I5 UF IO% ZOVDC},J
ELECT I5 UF IOU 2OVDCId
ELICT I.O UF IOE 35VDCW
cER 0.01 uF +80-202 loovDci{

DIODE :SILICON 3OI'IA 3OWV

NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED

DIODE :VOLTAGE VARIABLE CAPACiTANCE

DICDE:VOLTAGE VARIABLE CAPACITANCE
DIODE,tsREAKDO},/N:1O.OV 5Z 4OO MI{

IC:L INEAR JPERATIOI.TAL AMPLIFIER
I C : L I NEAR CPERATI ONAL AMPL IF I ER

INDUCTOR:VAR I.OO UH IOZ

c0iL/cHoKE 1,00 uH l0u
C]ILlCHCKE lOO UH 5Z
COIL/CHOKE IOO UH 5Z
c0IL:FXD RF 27 UH 10Yo
COIL/CHCKE IOO UH 5Z

TSTR: SI
TSTR:5I
TSIR: SI
TSTR:SI
TSTR: S I

PNP ( SELECTED FROI.4 2N37OZI
PNP( SELECTED FRIJM 2N37O2I
PNP(SELECTED FROH 2N37O2I
PNP{ SELECTED FROM 2N37O2I
PNPISELECTED FROM 2N3702I

TSIR:SI PNP(SELECTED FROI'I 2N3702)
TSTR:SI PNP(SELECTED FRCM 2N37O2I
TSTR:SI PNPISELECTED FROM 2N37A2I
TSTR: SI PNP ( SELECTED FROM 2N37O2I
TSIR:SI PNP

TSTR: SI FET
TSTR:SI NPI'I
TSTR: SI PNP ( SELECTED FROM 2N325I I

NOT ASSIGNED
TSTR: SI NPN

TSTR:SI NPN
TSTR: Si NPN
T STR: SI NPN
TSIR: SI NPN
TSTR: SI NPN

TSTR: S I NPN
RESISTIVE NETI{ORK:20 PIN
RESISTIVE NETr'l0R.K:12 PIN
R:FXD HEI FLM 4990 OHYI LZ L/BW
R:FXD MET FLU 15.0K OHM I8 IlBW

R:FXD COMP
R:FXD MET
R : FXD MET

R:FXD COMP
R: FXD COMP

68K OHM 5Z L/4W
FLM 4990 OHM lU l/BH
FLM 9.3tK OHM IU LlBW

2000 OHM 5z Ll 4W

27K OHM 5Z L/4W

R:FXD COMP 22K OHM 5Z Ll4H
R:VAR FLM 5K OHf'l LO?, LIN Ll2W
R:FXD COMP IOO OHM 5Z L/4W
R:FX) MET FLM 150 K OHM 1U I/BH
R:FXD MET FLM IK OHM IU LlBW

R:FXD COMP IOO OHM 5Z L/4H
NOT ASSIGNED
NOT ASSIGNED

R:FXD MET FLM L47 OHM lU L/BW
R:FXD FLM 294 OHM LZ I/8I{

R:FXD
R:FXD
R:FXD
R:FXI)
R:FXD

FLM 294 OHM I T 1/ B}'J

ilET FLM IK CHM IZ l/B|.J
COMP I5K OHM 5Z L/4W
COMP 47 OHH 5Z L/4W
COHP 6BK OHM 5Z Ll 4VI

284 BO

72982
729 82
12982

72982
72982
7?982
7?982
72982

56289
28480
?8480
56289
12982

o7263

28480

28480
284BO
2B4BO
28480
28+BO

998 O0
82L42
82L42
99800
82L42

2B48O
28480
zB4BO
284BO
284BO

2B+BO
2B4BO
28480
2848O
80131

B0 131
2848Q
2B48O

B 0l3l

8 0131
28480
28480
28480
284BO

2848O
2B4BO
28480
28480
28480

01121
284BO
284BO
0 1121
o1121

0 1121
28480
0tl2l
2B4BO
284 80

01121

28480
284 BO

284BO
284BO
o 1121
0ll 21
0112 t

I

0140-0203

80r-K8000l I
B0l-KBO001l
801-K800011

B0l-K800011
B0l"KBOO0Il
801-K800011
B0l-KBOO0ll
801-K8000 I I

150D105X903542
0180- L746
0180"L746
150D105X903542
B0t-KBOO01l

FDGlOBB

oL22- O05 9

oL22- 005q
I 902 "OO25
L826" 0043
1826-0043
9l oo- )3L2

L531 - L2
I 5- I 3L5-L2J
I 5-t 3 l5- t2J
1840-38
t5-13L5-LzJ

lB53-0020
1853"0020
1853-0020
IB53-0020
lB53"OO20

L853 - C020
1853-OO20
1853-0020
1853-0020
2N5087

2N5245
1854: 0154
I 853- 0010

2N5l 79

2N5l7q
lB54-O01e
IB54-0019
I 854- 001 e
I 854- 0019

1854-0019
1810-0074
I Bl0- 0073
06 98 -3279
o757 - O446

cB 6835
0698- 3279
0698- 0064
cB 2025
cB 2135

cB 2235
2 I 00- 2489
cB l0l5
0757-0469
o757- 02 B0

cB r015

0698-343 B

06 9B "4448

0698- +448
o7 51 - 02B0
cB L515
cB 47 05
cB 6835

DYS

DYS

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AlbClO 0140~0203 C: F XD MICA 30 PF 5% 28480 0140-0203 
AloC 11 ~JT ASSIGNED 
Alb::'lL 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 
AI6e 13 0150-0093 C:F XD CER 0.01 UF +80-20% 100VOC. 72982 801-K8000 11 
Aloe 14 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDC. 72982 801-K800011 

.Aloll':> 0150-0093 C:FXD CER 0.01 UF +80-20% lOOVDCW 72982 801~K800011 

Alul...lb 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 
Aloe 1 7 0150-0093 C:FXD CER 0.01 UF +80~2:0% lOOVDC. 72982 801-K800011 
Alb(.lti 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCw 72982 801-K800011 
Al&(,19 0150-00S3 C:FXU CER 0.01 UF +80-20% lOOVDC W 72982 BOI-K800011 

AloCZO 0180~0291 C:FXD I:- L ECT I.J UF 10% 35VOCW 56289 150DI05X9035A2-DVS 
IlIDC21 0180-1746 C:FXD ELECT 15 UF lOt 20vacw 28480 0180-1746 
A l6e l2 0180-1746 C:FXD ELfCT 15 UF 10% 20vacw 28480 0180-1746 
A16(.2 } 0180-0291 C:FXD ELECT 1.0 Uf 10% 35vacw 56289 150DI05X9035A2-DVS 
A16Ci4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 

tllbCkl 1901·-0040 8ID8c :SILICON 30NA 30WV 07263 F%1088 
Al()CI<2 NOT ASSIGNED 
IH6LK3 NOT ASSIGNED 
Alb(.I<'t NOT ASSIGNED 
AibCI<? 0121-0059 6 ~lODE :VOLTAGE VARlt,BLE CAPACITANCE 28480 0122~O059 

AltJl.k6 0122~OO59 CiIODE:VOLTAGE VARIABLE CAPACI TANCE 28480 0122-0059 
AlbCR7 1902-0025 ~IODE,~REAKDOWN:10.0V 5% 400 MW 28480 1902-0025 
Alb ILl 1826-0043 le:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043 
AlbIU 1826-0043 IC:LINEAR OPERATIONAL AMPLIF I tR 28480 1826-0043 
AloLl 9100-33lZ 3 INDUCTOR: VAR 1.00 UH 10% 28480 9100-3312 

A16L 2 9140-0096 COl LlCHOKE 1.00 UH 10% 99800 1537-12 
A16L j 9140-0210 CJILIlHOKc 100 UH 5% 82142 15-1315-12J 
A16L4 9140-0.210 COIL/CHOKE 100 UH 5% 82142 15-1315-12J 
AloL ':> 9140-0107 1 COIL: Fxa RF 27 U H 10 % 99800 1840-38 
Alt.L6 9140-021 0 COl LlCHCKE 100 UH 5% 82142 15-1315-12J 

Albul IB53-0020 TSTR:SI PNP (SELECTED FROM 2N37021 28480 1853- 0020 
AlbUL. 1 B 53-0 02 0 TSTR::,I PNPISELECTED FRuM 2N37021 28480 1853-0020 
A161J3 1853-0020 TSTR: SI PNP(SELECTEO FROM 2N370Ll 28480 1853-0020 
AlbQ4 1853-0020 TSTR:SI PNP(SElECTEO FROM 2N37021 28480 1853-0020 
AlbO'J IB53-0020 TSTR:SI PNP(SELECTED FROM 2N37021 28480 1853-0020 

Alb~6 1853~0020 TSTR:SI PNP (SELEC TED FROr-"1 2N37021 28480 1853-0020 
A16W7 1853-0020 TSTR:SI PNP "ELECTEI) FReM 2N37021 28480 1853-0020 
Alol,,)H 1853-0020 TSTR:SI PNP( ,tLECTED FROM 2N37021 28480 1853-0020 
A1609 1853-0020 TSTR:SI PNP(SELECHD FROM 2N37021 28480 1853- 0020 
AlbWl J 1853-0086 T,T~:SI PNP 80131 2N5087 

AlbUll 1855<>0081 7 T,TR:SI FET 80131 2N 5245 
AI6W12 1854-0354 TSTR:SI NPN 28480 1854-0354 
AlouI5 1853-0010 17 TSfR:SI PNP (SELeCTED FROM 2N32511 28480 1853-0010 
Alou14 NOT ASSIGNED 
A16Ql5 1854-0345 TSTR:SI NPN 80131 2N5179 

Al.>Ulb 1854-0345 TSTR:SI NPN 80131 2N517Q 
A161J17 1854-0019 TSTR:SI NPN 28480 1854- 0019 
AljOlti 1854-0019 TSTR:SI NPN 28480 1854-0019 
A16019 1854-0019 TSTR:SI NPN 28480 1854- 0019 
A16U20 1854-0019 TSTR:SI NPN 28480 1854-0019 

A 16U21 1854-0019 TSTR:SI NPN 28480 1854-0019 
AloRl 1810-0074 RESISTIVE NETWORK:20 PIN 28480 1810-0074 
AIDK2 1810-0073 RESISTIVE NET,/JRK:12 PIN 28480 1810-0073 
Albk.3 0698-3279 R:FXD MET FLM 4990 OHM 1% 1I8W 28480 0698-3279 
A16k4 0757-0446 R:FXD MET FL~ 15.0K OHM 1% 1I8W 28480 0757-0446 

A16" :, 0683~6835 2 R:FXD CaMP 68K OHM 5% 1I4W 01121 CB 6835 
A16Kb 0698-3279 R:FXO MET FLM 4990 OHM 1% 1I8W 28480 0698- 3279 
Albk7 069R-OOb4 1 R:FXO MET FLM 9.31K OHM 1% 1I8W 28480 0698-0064 
A16k8 Ob83-2025 R:FXO CaMP 2000 OHM 5% 1I4W 01121 CB 2025 
Albk.'1 0683-2135 3 R :FXD COMP Z7K OHM 5% 1I4W 01121 CB 2735 

AloklO 0683·,2235 1 R:FXD CJMP 22K OHM 5% 1I4W 01121 C8 2235 
Al6kll 2100-2489 R:VAR FLM 5K OH~I 10% LIN 1I2W 28480 2100- 2489 
A16R12 0683-1015 R:FXD COMP 100 OHM 5% 1I4W 01121 C8 1015 
Albl< 13 0757-0469 7 R:FXJ MET FLM 150 K OHM 1% 1I8W 28480 07 5 7,046 9 
A16R14 0757-0280 32 R:FXD MET FLM lK OHM 1% 1I8W 28480 0757-0280 

A16kl? 0683-10l5 ,:FXD COMP 100 OHM 5% 1I4W 01121 CB 1015 
AlbR.16 NOT ASSIGNED 
A16K17 NOT ASSIGNED 
A16K18 0698-3438 1 R:FXD MET FLM 147 OHM 1% 1I8W 28480 0698-3438 
Ai6k 19 0698-4448 2 R: F XD FLM 294 OHM U 1I8W 28480 0698-4448 

AlbR20 0&98-4448 R:FXD FLM 294 OHM 1% 1/8W 28480 0698-4448 
A16R21 0757-0280 R:FXi) I~ET FLM lK OHM 1% 1/8W 28480 0757-0280 
AI6K22 0683-1535 R:FXD COMP 15K OHM 5% 1/4W 01121 CB 1535 
A16R23 0683-4705 R:FXD COMP 47 OHM 5% 1I4W 01121 CB 4705 
A16R24 0683-6835 R:FXD COMP 68K OHM 5% 1I4W 01121 C8 6835 

See introduction to this section for ordering infonnation 
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Al 6R2 5
Al6R26
Al6R2 7
Al 6R 28
At6R29

Al6R30
Al6R3l
At6k 32
Al6R3 3
Al6R34

Al bR3 5
Al6R36
Al6R3 7
A1oR38
Al6R39

AI 6R4J
A t6R4 I
AL6R42
Al6R43
A l6 R4+

A 1 6R45
A1 5R46
At6R47
A17
AITCI

AL7C2
AT7C3
AL7C4
A17C5'
AL7C6

AI7C7
Al 7C8
AL7L9
AlTClO
AlTClr

A17C I 2
A17Cl3
Ar7Cl4
Al7C15
A17C16

At7Cl7
Al7tlB
A17C1e
Al7C20
AL7C2L

AL7 C22
ALTC 2 )
AL7 C24
AL7C25
AL7 C2 6

ALlC2I
AL7 C28
ALlC29
A17C30
A 17C 3I

A ITCR I
Al7CR2
A17CR3
A17 F1

AlTtcr

ALl IC2
Al 7I C3
AITI C4
Al7IC5
AlTICtr

AI7Ll
AL7L2
AI TL 3
AI7L4
A1715

AI7L6
AITOI
A1702
41703
Al 704

06 B3 -2025
o683-4705
06 B 3- L235
06 B3-243 5
0583-+7L5

068 r *4705
0687-47 I5
o6 83-4725
o6B3-1015
o683-4125

06B3-2705
06 83-6 Bl 5
0bB3-41L5
o6B3-4705
0683-4725

06B3 -4725
0683-4125
0683-l 01 5
0583-4725
o683-4705

0583-6815
o5 B3 -4135
0757-0280
ov330- 665L4
o1 50 -o L22

o1 80 -o229
oI40-4201
0l2l-o436
ol 60-0205
0l 50-0093

oL60-220 3
o150-o093

ot 50-0 05 0

ot50-o050
ol50-0050
0160-0153
ol50-0093
01 50-o093

0150:o093
ol 50-0093
o l6 0- 2.oo5
0140-0208
01 50-009 3

01 50-o0e3
0150-0093
ol 50-0093
ol 50-009 3
o t 50-0 093

0150-0093
o1 50-o093
0l 80- L746
01 80-L746
o150-0093

oL22-O059
1902-0777
1902 -0623
2110-OO77
1820-0751

1B 20-0 75 I

L820-OL7 4
L820-0312
1820-046e

91 40:0179
91 40-008 B

9l 40-o096
91 40-O096
9140-O107

e140-0 107
1854-0019
LB54- O0 1e
1854-0009

I

1

I

5

1

I
3

5

3

6

I
)

I
I

1

6
t

I
2

R: FXD COMP 2OOO OHM 5Z L/ 4W
R:FXD COMP 47 OHM 5Z L/4W
R:FXD COMP IzK OHM 5Z Ll4W
R:FXD COMP 24K OHH 5Z L/4W
R:FXD COl"lP 47O OHM 5Z L/4W

R:FXIJ CCMP +1 OHM 5Z Ll4W
R:FXD CCMP 470 OHM 5Z L/4W
R:FXD COFIP +1OO oHM 5Z L/4W
R:FXD COMP IOO OHM 5Z L/4W
R:FXD COMP 47OO OHM 5Z L/4W

R:FXD COMP 27 OHM 5Z L/4W
R: FXD COI.IP 680 OHM 5Z L/4W
R:FXD COHP 47O OHH 5Z L/4U
R:FXD COt"tP 41 OHM 5Z L/4W
R: FX D COI'iP 47 0O OHM 5Z L/ 4A

R:FXD COMP 4700 OHM 5% L/4W
R: FXLI COMP 41OO OHM 5Z Ll 4H
R:FXD COMP IOO OHH 5Z L/4H
R:FXD CCMP 47OO OHM 5Z L/4H
R:FXD COMP 47 OHM 5Z L/+W

R:FXD COHP 680 OHM 5Z L/4U
R:FXD COFTP 47K OHM 5Z L/4H
R:FXD MET FLM lK OHM IT L/8W
PC ASSY:2OMHZ BOARD
C:FXD CER 2OOO PF 2OZ 5OOVDCW

C:FXD ELECT 33 UF IOU IOVDCI.J
C: FXD 30 pF 500 VDCW
C: VAR 2.4-24.5pF
C:FXD MICA 10 PF 5Z
C:FXD CER 0.01 UF +80-20t lO0VDCli

C:FXD MICA 9I PF 5Z
C:FXD CER O.Ol UF +8O-208
\OT ASSIGNED
NOT ASSIGNED
C:FXD CER lOOO PF +BO-2Og

IOO VDC t,|l

600 vDc|{

C:FXD CER IOOO PF +BO-2OE 600 VDCt.l|
C: FXD CER IOOO PF +BO-2OZ 6()O VDC!.J

C:FXD MY 0.O01 UF 10t 200VDCtl
C:FXD CER 0.01 UF +BO-2OZ 100VDCW
C:FXD CER O.0l UF +BO-2OU IO0VDC!i

C: FXD CER 0.01 UF +80-208 100VDC}{
C:FXD CER 0.01 UF +80-2OZ 100VDC|^l
C: FXD MICA 230P F lg 50OVDCl"l
C:FXD MICA 680 PF 5Z
C:FXD CER 0.01 UF +80-2OZ 100VDC|,||

r
L
r
c
c

FXD CER O.01
FXD CER O.O1
FXD CER O.OI
FXD CER O.OI
FXD CER O.01

uF +80-20u l00vDc|,,,
UF +BO- 2OZ lg'VDCf.l
uF +80-20t loovDcr.J
UF +BO-2OT IOOVDCH
uF +80-208 lo0vDc|{

C:FXD CER 0.01 UF +80-20t toOVDClJ
C:FXD CER 0.01 UF +80-202 IOOVDCf.l
C:FXD ELECT 15 UF IOU 2OVDCI.I
C : FXD E LECT 15 UF IOg 2OVDChJ
C: F XD C ER 0.01 UF +BO- 2OZ lO0VDCl{

DIODE: VOLTAGE VAR
D I0DE: ZENER 6.2V
DIODE:ZENE R 5.1 1V
FUSE: 1/8 A
IC:TTL PRESETTABLE DECADE COUNTER( 50{HZ

IC:TTL PRESETTABLE DECADE COUNTER( 5OHHZ
NOT ASS IGNEO
I C: TTL HEX I\VERTER
IC:TTL TRIPLE 3-INPT AND GATE
IC:DIGITAL TTL HI"SPEED F/F

c0IL/cHoKE 22.O UH lot
COIL:RF 0.33 UH 5Z
colL/ cHoKE r.00 uH 10t
coIL/cHoKE 1.00 uH l0z
COIL:FXD RF 27 UH IOU

COIL:FXD RF 27 UH IOZ
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
N]T ASS IGNED

01 121
01121
0l l2l
o1121
01121

0l121
oll2l
01121
0l l2l
011 21

01121
0ll2l
0ll2t
01121
0 1l2l

011 2l
0ll2l
0l I2l
otl2l
0lt2l

01121
0ll2l
2B4BO
28480
72982

28480
7 2136
74970
284BO
729 82

7 2L36
72982

56289

56289
56289
56289
72982
1?9 82

72982
12982
o4062
7 2L36
72982

72982
12982
129 82
72e82
129 82

72e82
72982
284BO
284 BO

72982

1 4430
o4713
28480

28480
oL295

oL295

oL295
284BO
oL295

284B O

95265
99800
99BOO
99800

9e800
28480
284BO
B0t3l

cB 2025
cB 41 05
cB L235
cB 2435
cB 47L5

cB 4705
cB 47L5
cB 47 25
cB 10I5
cB 47 25

cB 2705
cB 6815
cB 47L5
cB 47 05
cB 4725

cB +7 25
cB 4125
cB l0l5
cB 4725
cB +705

cB 6Bl5
cB 4735
o757-0280
03330-665 l4
B 0l " 000- Y5 s-2 0214

ol80-o229
OBD

189-509-105
0160 -o205
BO1-KB000ll

RDMI5F91OJ3C
801-KBO00 t I

CO67BIO2ELOZLS26-CDH

co67 8102E1022S26-CDH
co67Bl02Et02Z526-CDH
L92P LO29 2-PTS
801-K60001 I
801 -K8000 I I

801-KBOO0ll
B0l-K80001 I
RDMI 5F 23 T F 5C
RDMI5F6BIJ3C
801-KBO00l I

BOI-K800011
801-K80001 I
801-K8000 I I
BOI-K80001 I
801-K8000 I I

BOI-KB000Il
BOI-K8000 I I
0180-L746
01 B0- L746
B0l-K800011

T-048 0 B D

1 N825
1902-0623
2110-OO77
s N 741 96N

sN 74 I 96N

sN7404N
I 820- O37 2
SN74HI02N

e140-0179
NB-O.37 PS

L531 - L2
L537-L2
I 840-38

I 840-38
I 854- OOle
I 854" 001 9
2N 709

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Reference 
Designation 

AI6R25 
.AlbR2b 
AI6R27 
AI6R28 
A16R29 

Al"R3U 
Al6k31 
Al6R32 
AI6R33 
AI6R34 

AlbR3? 
A16k3" 
A16R37 
AlbR38 
Al6R39 

AI6R4J 
Al6R41 
Al6k42 
A161<43 
A16R44 

AlbR45 
A16R46 
A16K47 
AI7 
Al7el 

Al7C2 
AI7C3 
Al7C4 
Al7C 5 • 
AI716 

AI7C 7 
AI7C8 
AI7L9 
Al 7C 1 0 
AI7C11 

A17el2 
AI7CI3 
AI7C14 
Al 7C 1 ~ 
AI7CI6 

AI 7CI 7 
Al7et8 
AI7CI9 
AI7L20 
A17C21 

A17C22 
A17C2 3 
AI7e24 
AI7C25 
A17C26 

Al7C2 7 
AI7C28 
Al 7C2 9 
AI7C30 
AI7C31 

AI7CRI 
AI7CR2 
A17eR3 
A17Fl 
A17ICI 

AI71C2 
Al 71 C3 
AI71C4 
Al7l Co 
AI71CD 

Al 7L 1 
AI712 
AI713 
AI714 
AI7L5 

A17l6 
AI701 
AI702 
A17"3 
AI7bi4 

HP Part Number 

0683---2025 
0683-4705 
0683-1235 
0683-2435 
0583-4715 

0683-4705 
0683-4715 
0683-4725 
0683-1015 
0683-4125 

0683-2705 
0683-681'> 
0683-4715 
0683-4705 
0683-4725 

0683-4725 
0683-4725 
0683-1015 
0583-4725 
0683-4705 

0683~6815 

0683-4735 
0757-0280 
03330-66514 
0150-0122 

0180-0229 
0140-020~ 
0121~0436 

0160-020'> 
0150-0093 

0160-2203 
0150-0093 

0150-0050 

0150-0050 
0150-0050 
0160-0153 
0150-0093 
0150-0093 

0150-0093 
0150-0093 
0160-Z005 
0140-0208 
0150-0093 

0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 

0150-0093 
0150-0093 
0180-1746 
0180-1746 
0150-0093 

0122-0059 
1902-0777 
19020623 
2110-0077 
1620-0751 

1820-0751 

1820-0174 
1820-0372 
1620-0469 

9140-0179 
9140-0088 
9140-0096 
9140-0096 
9140-0107 

9140-0107 
1854-0019 
1854-0019 
18'>4-0009 

Table 6-1. Replaceable Parts(Cont'd) 

Qty 

3 

6 
I 

Description 

R:FXD COMP 2000 OHM 5% 1/4W 
R:FXD COMP 47 OHM 5% 1/4W 
R:FXD COMP 12K OHM 5% 1/4W 
R:FXD COMP 24K OHM 5% 1/4W 
R:FXu CaMP 470 OHM 5% 1/4W 

R:FXu CJMP 47 OHM 5% 1/4W 
R:FXO CoMP 470 OHM 5% 1/4W 
R:FXO CaMP 4700 OHM 5% 1/4W 
R:FXO COMP 100 OHM 5% 1/4W 
~:FXD COMP 4700 OHM 5% 1/4W 

R:FXO CUMP 27 OHM 5% 1/4W 
R:FXO COMP 680 OHM 5% 1/4W 
R:FXO COMP 470 OHM 5% 1/4W 
R:FXO COMP 47 OHM 5% 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 

R:FXO COMP 4700 OrlM 5% 1/4W 
R:FXO COMP 4700 OHM 5% 1/4W 
R:FXO COMP 100 OHM 5% 1/4W 
R:FXO COMP 4700 OHM 5% 1/4W 
R:FXO COMP 47 OHM 5% 1/4W 

R:FXO COMP 680 OHM 5% 1/4W 
R:FXO COMP 47K OHM 5% 1/4W 
R:FXO MET FLM IK OHM 1% 1/8W 
PC ASSY:20MHZ 80ARD 
C:FXO CER 2000 PF 20% 500vacw 

C:FXO ELECT 33 UF 10% 10VDCW 
c: FXO 30 pF 500 VOCW 
C: VAR 2.4 24.5 pF 
C:FXD MICA 10 PF 5% 
C:FXO CER 0.01 UF +80-20% 100VDCW 

C:FXO MICA 91 PF 5% 
C:FXD CER 0.01 UF +80-20% 100VOCW 
~OT ASSIGNEO 
NQT ASSIGNED 
C:FXO CER 1000 PF +80-20% 600 VOCW 

C:FXD CER 1000 PF +80-20% 600 VDCW 
C:FXD CER 1000 PF +80-20% 600 VOCW 
C:FXD MY 0.001 UF 10% 200VOCW 
C:FXO CER 0.01 UF +80-20% 100VDCW 
C:FXO CER 0.01 UF +80-20% 100VOC. 

C:FXD CER 0.01 UF +80-20% loovacw 
C:FXO CER 0.01 UF +80-20% 100VQCW 
C:FXD MICA nOPF 1% 500VOCW 
C:FXD MICA 680 PF 5% 
C:FXD CER 0.01 UF +80-20% 100VDCW 

C:FXO CER 0.01 UF +80-Z0% 100VOCW 
C:FXO CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 UF +80-20% 100VOCW 
C:FXD CER 0.01 UF +80-2Q% 100VOCW 
C:FXO CER 0.01 UF +80-20% 100VDCW 

C:FXO CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 UF +80-Z0% 100VDCW 
C:FXD ELECT 15 UF 10% 20VDCW 
C:FXD ELECT 15 UF 10% 20VOCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 

DIODE: VOLTAGE VAR 
D 100E: ZENER 6.2V 
DIODE:ZENER 5_11V 
FUSE: 1/8A 
lC:TTL PRESETTABLE DECADE COUNTER(50~Hl 

IC:TTL PRESETTABLE DECADE COUNTER(50MHZ 
NOT ASS IGNEO 
IC:TTL HEX I~VERTER 

IC:TTL TRIPLE 3-INPT AND GATE 
JC:DIGITAL TTL HI-SPEED F/F 

COIL/CHOKE 22.0 UH 10% 
COIL:RF 0.33 UH 5% 
COIL/CHOKE 1.00 UH 10% 
COlLI CHOKE 1.00 UH 10% 
COIL:FXD RF 27 UH 10% 

COIL:FXO RF 27 UH 10% 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 
NJT ASS IGNED 

See introduction to this section for ordering infonnation 

Mfr 
Code 

0l!21 
01121 
DllZl 
01121 
0l!21 

011Zl 
01121 
011Ll 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

011Zl 
01121 
01121 
Oll21 
Oll2l 

01121 
01121 
26480 
2%80 
72982 

28480 
72136 
74970 
28480 
72962 

72136 
72982 

56289 

56289 
56289 
56289 
7298Z 
72982 

72982 
72982 
04062 
72136 
72982 

72982 
72982 
72982 
72982 
72982 

72982 
72962 
Z6480 
28480 
72982 

14430 
04713 
28480 

28480 
01295 

01295 

01295 
28480 
01295 

28480 
95265 
99800 
99800 
99800 

99800 
Z8480 
28480 
80131 

Mfr Part Number 

CB 2025 
C B 4705 
CB 1235 
C B 2435 
C8 4715 

C8 4705 
C8 4715 
C8 4725 
C6 lOIS 
CB 4725 

C6 2705 
CB 6815 
C84715 
CB 4705 
C6 4725 

C8 4725 
C8 4725 
CB 1015 
C8 47Z5 
C8 4705 

C8 6815 
C8 4735 
0757-0260 
03330~66514 

601- OOOn Y5 S'~2 02 ~ 

0180-0229 
OBD 
189-509105 
0160-0Z05 
BOI-K8000 II 

RDMI5F91 OJ 3C 
801-K800011 

C0678102EI02ZS26-:J~ 

C0676102EI021SZ6-CDH 
C0678102EI02lS26-CDH 
192PI0292-PTS 
801-KaOOOII 
801-KaOOOII 

801-K6000l! 
801-K800011 
ROMI5FZ31 F5C 
RDMI5F661J3C 
801-K8000l! 

801· K800011 
801-K800011 
801-K8000 II 
801-K800011 
801-K800011 

801-K800011 
601-K800011 
0180-1746 
0180-1746 
801-K800011 

T-048 
lN825 
1902-0623 
2110-0077 
SN74196N 

SN74196N 

SN7404N 
1820-0372 
SN74HI02N 

9140-0179 
N8-0.37 PS 
1537-12 
1537-12 
1840-36 

1840-38 
1854-0019 
1854- 0019 
2N709 

OBD 

Scans by ArtekMedia © 2008



Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A1705
41706
AlTr)7
Al7OB
A170e

A1 7u lO
A l70t 1

AITRI
AI7R2
AI7R3

Al7k4
AI7R5
AI 7R6
AI7R7
AI7R8

A I7R9
Al 7R1 0
AtTRl I
Al7R12
Al7RIJ

A17R14
A17R15
A1 7Rl b
Al7Rl7
AI7RlB

A I 7R1e
Al7R20
Al7Rzl
ALTR22

Al7R23
AL7R24
A17R25
Al7R26
AL7 R27
A17R28
A1 7RZ9
A1 7R30
Al7R3 I
A t 7R32
A17R33
A17R34
A17R35
A17R36
A17R37
A17R38
A17R39
A17R40
A17R41

*

*

A17 R 42
A17R43
A17R44
At7R45
A17R46
At7R47
A17R48
A17R49
A17R50
A17Y1
A18
A18C1
A18C2

A18C3
At8C4
Al8C5
Al8C6
Al8C7

AIBCB
A1 8Ce
A 18C l0
AlSCll
At8Cl2
A18C13
Ar8C14
A18Cl5
A1BC16
AlsCl,7
Al8Cl8

AIBCI9
Al 8C20
A18C2l
A18C22
AIBC23
A18C24

I 853 -0203
1853-O203
I B 53-0 203
1853 -O203

tB53-0203
1853-0203
o683-5125
06 B3-3325
07 57-O453

06 B3 -39L5
06 83-471 5
06 B 3- L535
0683-3035
OoB3 -3035

06B3-471 5

06 B 3- LO25
o683-47L5
os B 3- 2225
0683-1025

06B3-LO25
o6B3-L455

06 83- LO25

06 B3- 47 L5
o6 B3 -47L5
0683-4715
01 51 -O4L5

o6B3-1025
06 B3 -5L25
06B3-47L5
o683-5L25
0683-4105
0683-51 25
0683 -62L5
06B3-4705
o683-62L5
06 B3- LO25
0683-5125
0683"4715
0683 5125
0683-4705
0683-5125
0683-6215
0683-4705
0683-201 5

0683-1 025

0683-5125
0683-4715
0683-51 25
0683-4705
0683-5125
0683-6215
0683-4705
0683-201 5

0683-4705
041 0-0438
03330-6651 5

0150-0093
01 50-0093

0l 60-o205
ol40-0214
o1 50-00e3
01 50-o 09 3
o1 40-0 I 76

0150-0093
ol 50-o093
0150-0093
ol 50-0093
ot 40-0198
01 50-0093

01 40-0 216
01 50-o 093
ol 50-009 3
ol60-o155

0160:0155
ol 60-0363
o160-0155
0160-0363
01 80- L7 46
0 1 80-1 746

l5

4

z

2

2

4

1

1

I

I

6

NOT ASSiGNED
TSTR: SI PNP

TSIR: SI PNP

TST R: SI PNP
TSTR: SI PNP

TSTR: SI PNP
TSTR: SI PNP
R,:FXD CSMP 5IOO OHM 5Z L/4H
R:FXD COMP 3300 OHM 5Z L/4W
R:FXD MET FLM 30.IK CHM IB LlBW

R:FXD
R:FXD
R: FXD
R:FXD
R: FXD

COMP 390 IJHM 5Z Ll 4W

ccMP 470 OHll 5% L/4W
coMP 15K OHM 5Z Ll4vt
coHP 30K oHM 5Z Ll4Vl
coMP 30K oHM 5Z Ll 4W

R:FXD COMP 470 CHr'4 5Z L/4W
R: FXD COr'tP 1000 OHM 5x L/ 4W

R:FXD COMP 47O OHM 5Z L/4W
R:FXD COMP 2.2K OHH 5Z Ll4W
R:FXD COMP 1000 OHM 5g L/4Vl

R:FXD COMP 1000 OHl.l 5Z Ll4W
R:FXD COMP I MEGOHM 5Z L/4W
I{OT ASS IGNED
R:FXD COMP IOOO OHM 5Z Ll4U
NOT ASS IGNED

R: FXD COMP 47O OHi,t 5Z Ll 4W

R:FXD COHP 47O OHH 5Z L/4bl
R:FXD COMP 47O OHM 5Z L/4W
R:FXD HET FLM 475 OHM 1T l/B}J

R: FXD C0HP 1000 OHM 5Z Ll 4rl
R:FXD CI]MP 5IOO OHM 5Z L/4W
R:FXD COMP 47O OHM 5Z L/4N
R:FXD CUMP 5100 0Hl"l 5Z L/4Vl
R:FXIJ COMP 47 OHM 5Z LI4H
R: FXD C0MP 5100 0HM 5%114W
R:FXD COMP 620 OHM 52 Ll4VI
R:FXD COMP 47 OHM 5Z Ll4VI
R:FXD COMP 620 OHM 5Z LI4W
R:FXD COMP 1OOO OHM 5Z Ll4W
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

C:FXD MICA 1O PF 5Z
C:FXD MICA 60 PF 5Z
C:FXD CER O.OI UF +BO

C:FXD CER O.01 UF +80
C:FXD MICA lOO PF 2Z

c0MP 5100 0HM 5% 1/4W
c0MP 470 0HM 5% 114W
cOMP 5100 0HM 5Vo 1/4W
c0MP 4t 0HM 5% 1/4W
c0MP 5100 0HM 5% 114W
c0MP 620 0HM 5% 1/4W
c0MP 47 0HM 5% 114W
C0MP 200 0HM 5 Yo 1/4 W

c0MP 1000 0HM 5% 1/4W

u0MP 5100 0Hl,1 5Yo 1/4W
c0MP 470 0HM 5% 114W
c0MP 5100 0HM 5% 1/4W
c0MP 41 0HM 5% 1/4W
0OMP 5100 0HM 5% 1/4W
c0MP 620 0HM 5% 1/4W
c0MP 47 0HM 5 % 1/4 W

c0MP 200 0HM 5% 1/4W
COMP 47 OHM 5% 1/4W

OUA RTZ
REFERENCE SMP BOARD

cER 0.01 t,F + 80 % - 20 %o 100 VDCW
cEB 0.01 uF +80%-20% 100vDcw

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: EXD
R: FXD
R: FXD
CRYSTAL:
PC ASSY:
C: FXD
C: FXD

C:FXD CER O.OI UF

C:FXD CER O.O1 UF
C:FXD CER O.01 UF

C:FXD CER O.01 UF
C:FXD MICA 2OO PF

202 locvDcH
202 100v00{

+80-202 100vDct.{
+80-20u r00vDct.l
+BO- 2Ot IO0VDC!.1
+80-20t 100vDcf{
5Z

C: FXD CER 0.01 UF +80'20Yo 100VDCW
NOT ASSIGNED
C:FXD MICA LaC PF 2Z
C:FXD CER 0.01 UF +BO-2Of IOOVDCl.{
C: FXD CER 0.01 UF +80-2Ot lOOVDCl.l
C:FXD MY 0. OO33 UF IOU 2OOVDC[{

C:FXD MY 0.0033 UF lOU 2OOVDCI{
C:FXD MICA 62OPF 5Z
C:FXD MY 0.0033 UF IOU 2OOVDCI{

C: FXD MICA 620 PF 5 o/o 300 VDCW
C: FXD ELECT 15 UF TOZ 2OVDCH
C: FXD ELECT 15 UF 10% 20 VDCW

284BO
284BO
2848O
28480

284BO
28480
0112 t
01121
284 80

01121
01121
0ll2t
0t121
01121

01121
0 1121
01121
0ll2l
01121

01121
01121

0lr2l

01121
0112 r
01121
284BO

0 t121
o 1121
olt2l
01121
01121
01 121
oll2l
01121
otl2l
0 1121
01121
01121
01 121
01121
01 121
01121
01121
01121
01121

01r21
01121
01 121
01121
01121
01121
01121
01121
01 121
28480
28480
7 2982
7 2982

2 8480
284BO
7298?
72982
28480

72e82
72982
72982
729 82
7 2L36
7 2982

z84BO
72982
12982
56289

56289
284 BO

56289
2 8480
28480
28480

I 853- 02C3
I 8 53: 0203
I 853-0203
I 853 - 0203

I 853-0203
I 353- 02 03
CB 5L25
cB 3325
01 57 - 0453

cB 39L5
cB 47 L5
cB L535
cB 3035
cB 3035

cB 47 L5
cB LO25
cB 47 L5
CB 2225
cB LO25

cB LO25
cB lo55

cB LO25

cB 47L5
cB 47 L5
cB 47L5
o7 57 - O4L5

cB LO25
cB 5L25
cB 47L5
cB 5L25
cB 4705
cB 5125
cB 6ZL5
cB 4105
CB 62L5
cB LO25
c B 5125
c B 4115
c B 5125
c B 4105
cB 5125
cB 6215
cB 4705
cB 2015
cB 1025

cB 5125
cB 4115
c B 5125
cB 4705
c B 5125
cB 6215
cB 4705
cB 2015
cB 4705
0410-0438
03330-66515
801-K800011
801-K800011

01 60- 0205
0140- o2L4
801-K8000 t 1

80 I -K 80001 I
01 40- 0 176

B0r-K80001 1

801-K8000 r I
B0r"K 80001 I
801-K800011
RDHI5F2OlJ3C
801 -K 80001 1

0140- a?L6
801-K8000 1 I
801-K800011
L92P 3 32 92- PT S

L92P332 92-PT S

01 60-0363
L92P31Ze2-PT S

01 60-0363
01 B0- L746
0180-1746

Table 6- I . Replaceable Parts

See introduction to this section for ordering information

Table 6-1. Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AIN5 ~OT ASSIG~EO 

Al7U6 1853-0203 TSTR:SI PNP 28480 1853-02C3 
;\1107 1853-0203 TSTR:SI PNP 28480 1853-0203 
A17U8 1853-0203 TSTR:SI PNP 28480 1353-0203 
A17J9 1853-0203 TSTR:SI PNP 28480 1353-0203 

Al7ulO 1853-0203 TSTR:SI PNP 28480 1853-0203 
A 17>Jll 1853-0203 TSTR:SI PNP 28480 1353- 02 03 
A17kl 0683-5125 R:FXO C:.JMP 5100 OHM 5% 1/4W 01121 Co 5125 
A17k2 0683-3325 15 R:FXO COMP 3300 OHM 5% 1/ 4W 01121 C8 3325 
A17R3 0757-0453 R: F XD MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453 

A17k4 0683-3915 4 R: FXO COMP 390 OHM 5~ 1/4W 01121 C8 3915 
A17R 5 0683-4715 R:FXO C QMP 470 OH~l 5% 1/4. 01121 C8 4715 
A17R6 0683-1535 R:FXO COMP 15K OHM 5% 1/4W 01121 C8 1535 
A17k 7 0683-3035 2 R:FXO COMP JOK OHM 5% 1/4W 01121 CB 3035 
A17R8 Ob83-3035 R:FXD COMP 30K OHM 5% 1/4W 01121 C8 3035 

A17R9 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 C8 l~ 715 
A17k10 06B3-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A17R11 0683-4715 R:FXO COMP 470 OHM 5% 1I4W 011n CB 4715 
AI7R12 05B3-2225 2 R:FXO COMP 2.2K OHM 5% 1I4W 01121 CB 2225 
A17K1> 0683-1025 R:FXD COMP 1000 OHM 5% 1I4W 01121 CB 1025 

AI7R14 0683~1025 R:FXQ COMP 1000 OHI·i 5% 1/4W 011ll CB 1025 
A17.1? 0683-1055 R:FXO COMP 1 MEGOHM 5% 1I4W 01121 CB 1055 
Al7R1o ~OT ASSIGNED 
AI7k17 0683~1025 R:FXD COMP 1000 uHM 5% 1I4W 01121 CB 1025 
A17KI8 NOT ASSIGNED 

A17R19 0683-4715 R:FXD COMP 470 OH:~ 5% 1I4W 01121 C9 4715 
A17R20 0683-4715 R :FXO COMP 470 OHM 5% 1/4W 011n C8 4715 
A17Ki! 06B3-4715 R:FXO COMP 470 OHM 5% 1/4W 01121 C8 4715 
A17k22 0757-0415 2 R: F XO MET FLM 475 OHM 1% 1/8W 28480 0757-0415 

A17R23 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A17R24 0683-5125 R :FXO COMP 5100 OHM 5% 1I4W 01121 CB 5125 
A17K25 0683-4715 R:FXO LOMP 470 OHM 5% 1I4W 01121 CB 4715 
A17R26 0683-5125 R:FXO COMP 5100 OHM 5% 1I4W 01121 CB 5125 
A17R27 0683-<,705 R: FXD COMP 47 OHM 5% 1I4W 01121 CB 4705 
A 17 R28 0683·5125 R: FXD COMP 5100 OHM 5 % 1/4 W 01121 CB 5125 
A17RZ9 0683-6215 4 R:FXO COMP 620 OHM 5% 1I4W 01121 CB 6215 
A17R30 * 0683-4705 R:FXO COMP 47 OHM 5% 1I4W 01121 C8 4705 
A17R31 0683-6215 R:FXO COMP 620 OHM 5% 1/4W 01121 Co 6215 
A17R32 0683-1025 R:FXO CGMP 1000 OHM 5% 1I4W 01121 CB 1025 

A 17 R33 0683·5125 R: FXO COMP 5100 OHM 1/4 W 01121 CB 5125 
A 17R34 0683·4715 R: FXO COMP 470 OHM 1/4 W 01121 CB 4715 
A 17R35 06835125 R: FXO COMP 5100 OHM 1/4 W 01121 CB 5125 
A 17R36 06834705 R FXO COMP 47 OHM 5 /4 W 01121 CB 4705 
A 17R37 06835125 R: FXO COMP 5100 OHM 1/4 W 01121 CB 5125 
A 17 R38 0683·6215 R: FXO CO M P 620 OHM 1/4 W 01121 CB 6215 
A 17R39 . 0683·4705 R: FXD CO MP 47 OHM 1/4 W 01121 CB 4705 
A 17R40 0683·2015 R: FXO CO MP 200 OHM 1/4 W 01121 CB 2015 
A 17R41 06B3·1025 R FXO COMP 1000 OHM 1/4 W 01121 CB 1025 

A 17 R42 06B3·5125 R: FXO COMP 5100 OHM 1/4 W 01121 CB 5125 
A 17 R43 0683-4715 R: FXO COMP 470 OHM 1/4 W 01121 CB 4715 
A 17R44 0683·5125 R FXO CO MP 5100 OHM 1/4 W 01121 CB 5125 
A 17R45 0683·4705 R: FXO COMP 47 OHM 5 /4 W 01121 CB 4705 
A 17 R46 06B3·5125 R: FXO COM P 5100 OHM 1/4 W 01121 CB 5125 
A 17 R47 06B3·6215 R: FX 0 COMP 620 OHM 1/4 W 01121 CB 6215 
A 17 R 48 0683-4705 R: FXD CO M P 47 OHM 1/4 W 01121 CB 4705 

A17R49 06B3·2015 R: FXO COMP 200 OHM 1/4 W 01121 C8 2015 

A 17 R 50 06B3·4705 R: FXO COMP 47 OHM 1/4 W 01121 CB 4705 

A17Yl 0410·0438 1 CRYSTAL: QUARTZ 28480 0410·0438 

A18 03330·66515 1 PC ASSY: REFERENCE SM P BOA R 0 284BO 03330·66515 

A 1 BC 1 0150·0093 C: FXD CER 0.01 U F + 80 % . 20 % 100 VOCW 72982 801·K800011 
A 18C2 0150·0093 c: FXO CER 0.01 U F + 80 % 20 % 100 VDCW 72982 801KBOOOll 

A1aC3 0160--0205 C:FXO "ICA 10 PF 5% 2B480 0160~0205 

A18C4 0140-0214 C:FXO MICA 60 PF 5% 28480 0140~0214 

A18C5 0150-0093 C:FXO CER 0.01 UF +80-20% lOOVOCW 72982 801-K8000 11 
A18C6 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 
A18C7 0140-0176 1 C:FXO MICA 100 PF 2% 28480 0140-0176 

A18C8 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 
AIBC9 0150-0093 C:FXQ CER 0.01 UF +80-20% 100VOCW 72982 801~K8000 11 
A18C10 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 801~KBOOO11 

A18C11 0150-0093 C: F XO CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 
A18el2 0140-0198 C:FXO MICA 200 PF 5% 72136 ROM15F201J3C 

A 18C 13 0150·0093 C: FXO CER 0.01 U F + 80 . 20 % 100 V 0 CW 72982 801·K800011 
A 18C14 NOT ASSIG N EO 
A18C15 0140-0216 1 C:FXO MICA 120 PF 2% 28480 0140-0216 
A18C16 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801~K800011 

A18C17 0150-0093 C:FXO CER 0.01 UF +80-20'1: 100VOCW 72982 801~K800011 

AIBCI8 0160-0155 C:F XO MY 0.0033 UF 10% 200VOCW 56289 192P33292-PTS 

A18C19 0160~0155 C:FXO MY 0.0033 UF 10% 200VOCW 56289 192P33292-PTS 
A18C20 0160-0363 6 C:FXD MICA 620PF 5% 28480 0160-0363 

; AI8cn 0160-0155 C:FXO MY 0.0033 UF 10% 200VOCW 56289 192P33292-PTS 
A 1 BC22 0160·0363 C: FXO MICA 620 PF 5 % 300 VOCW 28480 0160·0363 
A18C23 0180-1746 C: FXO ELECT 15 UF 10% 20VOCW 28480 0180-1746 
A 1 BC24 0180·1746 C: FXO ELECT 15 UF 10 % 20 VDCW 28480 0180·1746 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

AI BC25
ALBC26
AI BCz 7

AlIJCKI

AIBCR2
At8CR3
,AI8LR4
A1 8CR5
AlBCR6

AlBCR 7

AISICI
AI8IC2
At8IC3
AlB I C4

AIsL I
AI8L2
AI8L3
AlBL4
AIBL5

AI 8L6
AlilL7
A1 8LB
A1819
Al8L10

Al6L I I
Al Bti I
AlB02
A1803
41804

Al 805
A1806
AIBOT
AIBUB
AI8Rl

AIBR2
AIBR3
AIBR4
A1 8R5
A 18 t16

AI BR7
AI8R8
AlBR9
AIBRIO
AIBRlI

AtsRl2
AtsR I 1
AIBRI4
AIBRI5
AIBRI 6

AIBRl7
AIsftlE
Al BF( I9
A1 BR2 O

Al8{r2l

AIBR22
AIBR23
AIBR24
Al8R25
A1BR26

AIBR27
AI8R2B
Al8R29
A18R30
AttsR3l

Al8R32
AlBk3 l
AIBR34
A18R35
418 R3 6

AIBR37
AI8R3B
Al8R39
A I 8R40
AIBR4I

ol B0-l 746

0l E0 -L746

1901-oo40

190 I -0 040
1901-0040
1901-O040
l90l-0040
l90l-0040

1901-0040
lB 20-o370
LB26-0043
1820-0751
lB20-o304

9100-1614
9140-c0BB

el40-012e
9100- L620

9I 00-l 62 9
9140-0 107
9100-I618
9140-0107
e100-L629

9140-0107
1B 54-OOl9
1854-O354
IB54-0019
1 B 54-001 9

lB54-OOO9
LB5+-0019

lB54-0019
06 B3- 33L5

06 83-1 83 5

06 B3- 470 5
068 3-LO25

06Bl-3315

06Bl-331 5
06B3 -4715
o6 83-1 00 5
06 B3- 2025
06 B3 -2025

0683-1035
06 83-I 03 5
07 51 -O465
a7 57 -O465
01 57 -O442

o683-2025
01 57 -O465
o683-4725
06B3-4725
o683-47 25

0683 -4705
o683-4705
0683-41C5
0683-1025
06 B3-33L5

06 83-33L5
0683-1035
06B3-1025
0683-47J5
06 83-201 5

06 B3- 47 15
06B3-+725

06 83 -2425

06 B3 -4705
06 B3- 3025
0683-201 5
06 B3- 410 5
0683-2025

I
3

3

I
I

2

I

5

I

C: FXD ELECT 15 UF
NOT ASSIGNED
C:FXD ELECT I5 UF

l0g 20vDCH

r 0t 2 0v Dcr{

DIODE: S IL I CON 3OMA 3O!.JV

DIODE :SILICON 3OHA 3OIdV
DIJDE: SILICON 3OMA 3Ot{V
D I GDE : S ILI CON 3OMA 3O|lr/V
DI]DE:SILICON 3OMA 3O|.lV
DIODE :S ILICON 3OIvlA 3OI"JV

DI]DE:S ILICON 3OMA 3OI,{V

IC:ITL HS QUAD 2-INPT NAND GATE
IC:LINEAR OPERATICNAL AHPLIFIER
I C: DI GI TAL TTL
IC:TTL J-K H/S F/F N/JLOCKED 6 INPTS

COIL/ CH,IKE: O. BZ UH 109
COIL: RF 0.33 UH 5Z
NOT ASS IGNED
CCIL:FXD RF ?2O UH
COIL:f.4lLD€D CHOKE 15.0 UH l0t

c0iL/CHOKE 47.O UH 5Z
CC}IL:FXD RF 21 UH 1OT
C]IL:MULDED CHOKE 5.60 UH
COIL:FXD RF 27 UH TOU
CJIL/CHOKE 47.O UH 5T

COIL:FXD RF 27 UH TOT
TSTR:SI NPN
TSTR: SI NPN
TSIR:SI NPN
rSTR: SI NPN

TSIR: SI NPN
TSIR: SI NPN
NOT ASS IGNED
TSTR:SI NPN
R:FXD COMP 330 OHM 5Z L/4U

R:FXD COMP 18K OHH 5E L/4W
R: FX D COMP 47 OHM 5Z Ll 4VJ

R:FXD COMP 1OOO OHM 5Z L/4W
\]T ASS IGNED
R:FXD COMP 330 OHM 5Z L/4H

R:FXD COMP 330 OHM 5Z LI4W
R:FXD COMP 41O OHM 5Z Ll4W
R:FXD COMP l0 CHI'I 5Z L/4W
R:FXD COMP 2COO OHM 5Z L/4H
R:FXD COMP 2OOO OHM 5Z L/4W

R:FXD COMP IOK OHM 5Z L/+VI
R:FXD COMP lOK OHM 5Z L/4W
R: FXD MET FLII IOOK OHH TZ TlBVI
R:FXD MET FLM IOOK OHI TT I/Bt.J
R:FXD I'{ET FLM lO.OK OHIl TE L/8N

R:FXD C0MP 2000 OHM 5Z Ll4bl
R:FXD MET FLM IOOK OHM 1g Ll9VI
R:FXD COMP 4700 oHfq 5Z Ll4Vl
R:FXD COMP 47OO OHM 5Z Ll4Y
R:FXD COMP 47OO OHM 5T Ll4'I

R:FXD COHP 47 OHM 5Z Ll4bI
R:FXD COMP 47 OHM 5Z L/4W
R:FXD COl,lP +7 OHM 5Z L/4w
R:FXD COHP 1000 OHM 5Z L/4U
R:FXD COMP 330 OHM 5Z Ll4VI

R:FXD COI*IP 33O OHM 5Z L/4rl
R: FXD COMP lOK OHM 5Z Ll 4VI
R:FXD COMP 1OOO OHM 5% L/4W
R:FXD COMP 47 OHM 5Z L/4W
R:FXD COHP zOA OHM 5Z L/4N

R:FXD COMP 47O gHM 5Z Ll4H
R:FXD COMP 47OO OHM 5Z L/4'I
I.ICT ASSIGNED
NOT ASSIGNED
R:FXD COMP 24OO OHH 5Z LI4N

R:FXD COHP 41 OHM 5Z Ll4W
R:FXD COMP 3000 OHM 52 Ll4rl
R:FXD COMP 2OO OHM 5T L/4W
R: FXD COMP 47 OHM 5Z L/ 4N
R:FXD COMP 2OOO OHM 5Z L/4W

284BO

28480

o7 263

07263
07 263
01263
o7 263
o7263

07 263
oL295
2B4BO
1 4430
o 1295

2B4BO
e5265

2B4BO
2B4BO

284BO
99 800
?84 BO
e9800
284BO

998 00
28480
2B4B O

2B+BO
284BO

B0l3l
28480

28480
0 lt2l

01121
0ll2l
0ltzl

0rl 2l

01121
0 1121
01r 21
oll2l
o 1121

0lt2l
011 21
28480
z84BO
284 BO

o 1l2l
284BO
01121
01121
01121

0 1l2l
011 21
0ll2l
01121
otI2t

01121
0 Il21
01121
01121
0tt2l

otl2l
01121

01121

0lr 2l
0 ll2l
01121
01121
01r 21

0 lB0 -L746

0180- L746

FDGIUSS

FDGIOBS
FDGIOBS
FDGIOSB
FDGIOBB
FDGIOsB

FDGlO88
SN 74 HOON
1826-0043
sN 33585
S N7472N

9100- 16 14
NB.O.37 PS

9140-0129
91 00- L620

9100-L629
I 840-3 B

9100-1618
I 840-3 8
c100- L629

1840-38
I 854-O019
LB54- 0354
I 854" 0019
1854-0019

2N709
I 854- 001 e

I B 54- 0019
CB 33L5

cB 1835
cB 4705
cB LO25

cB 3315

CB 33L5
cB 47L5
cB 1005
cB 2025
cB 2025

cB 1035
cB 1035
o7 51 - 0465
o757-0465
o757 - 0442

cB 2025
0757 - 046 5
cB 47 25
cB +125
cB 4725

cB 4705
cB 4705
cB 4705
CB LO25
cB 33L5

cB 33L5
cB 1035
cB LO25
cB 4705
cB 2015

cB +7 L5
cB 4725

cB 2425

cB 4705
cB 3025
cB 20L5
cB 4105
cB 2025

Toble 6-1. Reploceqble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

Al HC 20 0180-1746 (:FXD lLECT 15 UF 10% 20VDCW 28480 0180-1746 
A18C2b ~OT ASSIGNED 
A18CZ 7 01aO·1746 C:FXD elECT 15 UF 10% 20VDCW 28480 0180-1746 

A18CKl 1901~OO4u DIODE:SILlCCJN 30MA 30WV 07263 FDGlu88 

~18CR" 1901-0040 UIODE:SILICON jOMA 30WV 07263 FDGI088 
AlaCk3 1901-0040 DIJOE:SllICJN 30MA 30WV 07263 FDGI088 
AIRLk.4 1901-0040 DIDDE :SILICON 30MA 30WV 07263 FOGI088 
AIBCRS 1901-0040 DIJDE:S ILICON 30MA 30WV 07263 FOGI088 
A18Ck6 1901-0040 DIODE:S ILICON 30MA 30WV 07263 FOGI088 

A18CR 7 1901~0040 DIJDE:SILICON 30MA 30WV 07263 FDGI088 
AlSICI 1820-0370 I: :TTl HS QUAD 2-INPT NAN~ GATE 01295 SN 74HOON 
AI81CZ 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043 
AIBIC3 1820-0151 1 IC:DIGlTAl TTL 14430 SN335B5 
A181C4 1820-0304 3 I C: TTl J-K MIS rtF WI: lOCKED & INPTS 01295 SN7472N 

A18Ll 9100~1614 3 :UIl/CHJKE:0.82 UH 10% 28480 9100-1614 
A18U 9140-0088 COIL:RF 0.33 UH 5% 95265 NS-O.37 PS 
AltlL3 NOT ASSIGNED 
AIBL 4 QI40·'OU9 1 CQIl:FXD RF 220 UH 28480 9140-0129 
AIBl5 9100-1620 1 CJIL:MJLDED CHOKE 15.0 UH 10% 28480 9100-1620 

A18l6 9100-1629 2 [OI l/CHOKE 47.0 UH 5% 284BO 9100-1629 
A lal 7 9140-0107 COIL:FXD RF 21 UH 10% 99800 1840-38 
AldL8 9100-1618 CJIl:MGlDED C10KE 5.60 UH 28480 9100-1618 
Altll9 9140-0107 COIL:FXD RF 27 UH 10% 99BOO 1840-38 
Al dll 0 9100-1629 CJI l/CHOKt 47.0 UH 5% 28480 9100-1629 

AlbLlI 9140-0107 COIL: FXD RF n UH 10% 99800 1840-38 
AIB,,1 1854-0019 TSTR:SI NPN 28480 1854-0019 
A1802 18'>4-03'>4 TSTR:SI NPN 28480 1854-0354 
AIBQ3 1854-0019 TSTR:SI NPN 28480 1854-0019 
A18Q4 18'>4-0019 TSTR:SI NP~ 28480 1854- 0019 

A1805 1854-0009 TSTR:SI NPN 80131 2~709 

AIBQ6 1854-0019 TSTR:SI NPN 28480 1854-0019 
A1807 NOT ASSIGNED 
A18u8 1854",0019 TSTR:SI NPN 28480 1854-0019 
AIBRI 0683-3315 R:FXD COMP 330 OHM 5% 1/4W 01121 ca 3315 

AIBR<' 0683~1835 1 R:FXD COMP 18K OHM 5% 1I4W 01121 ca 1835 
AIBR) 0683-4705 R:FXD COMP 47 UHM 5% 1/4W 01121 ca 4705 
A18R4 06eJ-I025 R:FXD COMP 1000 OHM 5% 1I4W 01121 CB 1025 
AIBR5 ~JT ASS IGNED 
AltlR6 0683,,3315 R:FXO COMP 330 OHM 5% 1/4W 01121 ca 3315 

A18R7 0683.,3315 R:FXD COMP 330 OHM 5% 1I4W 01121 CB 3315 
AldRa 0683-4715 R:FXD COMP 470 OHM 5% 1I4W olin CB 4715 
A18R9 0683-1005 R:FXD COMP 10 OHM 5% 1/4W 01121 ca 1005 
AIBRI0 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 C8 2025 
A18R II 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 C8 2025 

AIBR12 0683~1035 R:FXO COMP 10K OHM 5% 1I4W 01121 C8 1035 
AltlRI] 0683-1035 R:FXD COMP 10K OHM 5% 1I4W 01121 CB 1035 
AIBR14 0757-0465 5 R:FXD MET F lM lOOK OHM 1% 1I8W 28480 0757-0465 
A18R15 0757-0465 R:FXD MET F LM lOOK OHM U l/8W 28480 0757-0465 
A18R16 0757-0442 R:FXD MET FlM 10.0K OHM 1% 1I8W 28480 0757-0442 

AIBR I 7 0683~2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 C 8 2025 
AIBKIB 0757-0465 R:FXD MET F lM lOOK OHM 1% 1I8W 28480 0757-0465 
AI8R19 0683-4725 R :FXD CUMP 4700 OHM 5% 1I4W 01121 CB ~ 725 
A18R2u 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 ca 4725 
AIBR21 0683-4725 R:FXD COMP 4700 OHM 5% 1I4W 01121 ca 4725 

A18R22 0683-4705 R:FXD COMP 47 OHM 5% 1I4W 01121 C8 4705 
A18K23 0683-4705 R:FXD COMP 47 OHM 5% 1I4W 01121 ca 4705 
A18R24 0683-47J5 R:FXD COMP 47 OHM 5% 1I4W 01121 ca 4705 
A18R25 0683-1025 R :FXD COMP 1000 OHM 5% 1I4W 01121 ca 1025 
A18R26 0683-3315 R:FXD COMP 330 OHM 5% 1I4W 01121 ca 3315 

AIBR27 06a3~3315 R :FXO COMP 330 OHM 5% 1I4W 01121 C8 3315 
AIBR28 0683-1035 R:FXO COMP 10K OHM 5% 1I4W 01121 ca 1035 
A18R2~ 0683-1025 R:F XD COMP 1000 OHM 5% 1/4W 01121 ca 1025 
AIBR30 0683-4705 R: FXD COMP 47 OHM 5% 1I4W 01121 C8 4705 
AIBR31 0683-2015 R:FXD COMP 200 OHM 5% 1I4W 01121 ca 2015 

Al8R32 0683-~715 R:FXO COMP 470 OHM 5% l/4W 01121 ca 4715 
A18R33 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 C8 4725 
A18R34 NOT ASS IGNED 
AIBR35 NOT ASSIGNED 
A18Rj6 0683-2425 1 R:FXO COMP 2400 OHM 5% 1I4W 01121 CB 2425 

AI8R37 0683-4705 R:FXD COMP 47 OHM 5% 1I4W 01121 ca 4705 
A18R38 0683-3025 R:FXD COMP 3000 OHM 5% 1I4W 01121 C8 3025 
A18R39 0683-2015 R :FXD COMP 200 OHM 5% 1I4W 01121 ca 2015 
AI8R40 0683-4705 R:FXO COMP 47 UHM 5% 1/4W 01121 ca 4705 
AI8R41 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 ca 2025 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

AI8R4Z
AIBII
AI9
AI9CI
AL9C2

AI9C3
AI9C4
Alec5
Al9Co
AI9CRi

A19Ck2
AlecR3
A19CR4
Al9icl
AL9 IL2

A19IC3
AI9IC4 THRU
AI9 I Co
AI9IC7
Al9Iu8

AI9IC9
AI9Iu10
AI9IClI
A19IC12
AI9IC13

A1981
Al9rJ2
A1903
A1904
41905

At9ut>
A1907
AI 9Q6
A1909
A19010

Al901I
ALgUIZ
A190i 3
Al9Qi4
AI9Ji5

Al90lo
At9017
Al90lB
Ar90tl
AI9O2J

Al902l
AL9a22
Al982r
AI9A2 4
AI9RI

AI9R2
Al9k3
Al 9R+
AI9R5
AI9R6

AI9R7
Al9RB
AI9R9
419R1 0
Al9RIT

A19Rt2
AI9RI3
AI9RI4
Al9Rl 5

A19kl6

A19R17
AT9RIB
AI9RI9
419k20
Al9R2 1

AL9R?2
Al9R23
Al9R24
Al9R25
AI9R2 6

06 83:2025
9100-L393
03 33 0- 66t
ol 50-0093
0160-0153

o I BO -'O 229
ol 50-0093
o150-0093
0l 5c-0 093
t902-o117

L902-O7 7 1

190 1-0044
le02-0041
1e20-02I6
lB20-0216

I B 20-O 539

lSzo-u30 I
lB 20-o I 74
18 20- O27 3

1820-O273
18 20-O 17+
1B 20 -O2L6
1820-0537
i820-o174

lB53-0066
II54-0071
1853-0066
re 54-0071
1853-0066

1854- 0071
1853-0066
L8 54-OO7 1

lB53-0020
t8 54-0071

1ir53-0020
1854-0071
lB53-0020
1854-0071
te53-0020

1854=,JO7I
I 853-0020
lB54-007I
lB53-0020
18 54-O07r

I B 5_3:0020
I B 54-007 I
I 853-0020
1854-0071
07 57 -O434

06 83- 302i
05 B 3- L525
0683-2025
05 B3 -3325
1 8 10-005 I

0683-3025
0683-1525
0683-2025
05 B 3 -3125
o5B3-5625

o5B3-3025

0683-4125
06 B 3- 3325
06 B3-56 2 5

05r3-3025
06 B3 -41 25
06 B 3- 3325

2LOO-2522

0698-3219
2100-3056

0698-4202

16 I

5

12

8

5

3

I

3

I

3

6

I

5

4

t

R.:FXD CJMP 2OOO OHM 5Z L/4W
T RAhI S FORT4ER : T D R. O I I)
P3 ASSY: S|,.lE EP GENERATOR
C:FXD CER O.O1 UF +BO-2OZ IOOVDCW
C : F XD MY O. OOI UF IOB 2OOVDCi,I

C:FXD ELECT 33 UF IOU lOVDCt,{
C:FXD CER O. 01 UF +BO-2OZ IOOVDC|l.1

C:FXD CER 0.0I UF +80-2OZ lOOVDC|,\l
C:FXD CER 0.Ol UF +BO=2OZ 100VDCll,/
DiIDE:BitEAKD0t,\lN 6.2V 5Z

DI0DE :BREAKDIWI'l 6.2V 5Z
D I ODE: S IL ICON 20HA/ IV
DIU)E:BREAKUC|.lN 5.11V 5Z
IC:OP. AMP. AVOL=5OK MIN.
IC:CP. AMP. AVOL=50K MIll.

I C: TTL QUAIJ 2- INPT NAND BUFFER

IC: TTL QUAD BI-STABLE D-LATCH
I C:TTL HEX INVERTER
IC:DTL QUAD 2-INPT AND GATE

IC:DTL QUAD 2-INPI AND GATE
I C: TTL HEX INVERTER
IC:lP. At4P. AVSL=50K MIN.
IC:TTL DUAL 4-INPT NAND GATE
IC:TTL HEX INVERTER

TSTR: S I PNP

TSTR: SI NPN
TSTK: SI PNP

TSTR: SI NPN
TSTR: S I PNP

TSTR: Si NPN

TSTR: SI PNP ( SELECTFD FROTII 2N37O2)
TSTR: SI NPN
TSTR: SI PNP ( SELECTEU FRCM 2N3702)
TSTR:SI NPN( SELECTED FROM 2N3704)

TSTR: SI PNP ( SELECTED FRI,M
TSTR:SI NPN( SELECTED FROM

rSTR: SI PNP ( SELECTED FRCM

ISTR:SI NPir(SELECTED FR0M
TSTR: SI PNP ( SELECTED FROH

2N3702 )

2N3 704 I

2N3 702 I

2N3704)
2N3 702 )

TSTR:SI NPI\i(SELECTED FROM 2N37O4)
TSTR:SI PNP(SELiCTED FR3M 2N37O2I
TSTR:SI NPI\( SELECTED FROM 2N3704)
TSTR: SI PNP ( SELECTED FRCM 2N3702,1
TSIR: SI NPN( SELECTED FROM 2N3704I

TSTR: SI PNP ( SELECTED FROI'I 2N37O2I
TSTR:5I NPN( SELECTED FRCM 2N3704)
TSTR: S I PNP ( SELECTED FROM 2I,I3102I
TSIR: SI NPN( SFLECTED FROM 2N3704)
R:FXD MET FLM 3.65K OHM Ig 1/8t.I

R, : FXD C0i'1P 3000 tJHM 5Z L/ 4W
R:FXD COMP I5OO OHM 5Z L/4H
R:FXD COI'IP 2000LlHt-1 5Z L/4W
R: FXD C0MP 3300 OHf'4 5Z L/ 4W

RES I STI VE NETI.JORK

R:FXD COMP 3KT.]HM 5g L/4'I
R: FXD COMP 1.5KOHM 5Z Ll 4H
R:FXD COMP 2OOO OHM 5Z Ll4VI
R:FXD COMP 33OO OHM 5Z L/4W
R: FXD COMP 5.6 KUHM 5Z L/ 4H

R: FXD CO!'1P 3 K OHM 52 L/ 4W

NOT ASSIGNED
R:FXD COMP +7OO OHM 5T L/4,1
R:FXD COMP 33OO OHM 5Z L/4H
R:FXD COMP 5.6KOHM 5Z Ll4W

R:FXD COMP 3 KOHM 5Z L/4U
R:FXD COMP 4700 OHM 5Z L/4Vt
R:FXD C0MP 3300 OHll 5% Ll4W
NOT ASSIGNED
R:VAR CERMET IOK OHM IOB LIN LlZbI

R: FXD MET FLt't 4990 OHM lZ l/81.J
R:VAR CERMET 5K OHH 1OZ TYPE P 3/4W
\IJT ASS IGNED
NOT ASSIGNED
R: FXD FLM E.87( OHM Tg I/BI.I

01r21
284BO
284BO
72982
56289

284BO
72982
12982
12e 82
o47 13

o47 L3
2B4BO
o41 L3
2B48O
28480

o L2e5

o L295
012 e5
2848O

2848O
01295
2848O
284BO
oL295

2848O
28480
28480
28480
2848O

28484
284BO
28480
284BO
2848O

284BO
284BO
28480
28480
2B4BO

284BO
284BO
284BO
28480
284BO

28480
2E4BO
28480
2B4BO
2B4BO

0ll2r
01r21
oll2l
0ll2t
284BO

0112t
01121
01l2t
0 1121
o 1121

0 l12I

01121
0 1121
0ll2r

01121
01121
0 1121

28480

284BO
284BO

28480

cB 4725
cB 3325
cB 5625

c B 3025
cB +7 25
cB 3325

21 00- 2522

4698"321 9
2 I O0- 3056

0698 -4202

cB 2025
9100- L393
03330"665 16
BOl-KBOOOII
L92Pl02e2-PTS

0l B0 - 0229
801-K800011
B0I-KB000ll
BOI-KBO00 1 I
IN825

tr!825
I 90r- 0044
szl0939-98
1 820- OzL6
t 820- o2L6

SN7437N

SN7475N
SN7+ O4N
I 820- O27 )

1820-O273
s N 74 041't

1 820* A2L6
1 820" 0517
SN 74 O4N

I 8 53' 0020
1 854-007 1

lB53-O020
1 854-007 1

1853-0020

1854-0071
185r-O020
1854-0071
lB53-0020
I 854- 007 I

1853-O020
I 854- 007 I
I 853-0020
LB54 - 007 1

lB53-0020

I 854- 007 I
I 853- 0020
I 854- 007 I
lB53-0020
I 854- 007 I

1853-0020
1 854- 007 I
lB53-0020
lB54-0071
o757 - 0434

cB 3025
cB L525
cB 2025
cB 3125
I Bl0- 005 1

cB 3025
cB 1525
cB 2A25
cB 3325
cB 5626

CB

Toble 6-1. Reploceoble Ports{Cont'd)

See introdtrction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A18R"t.c: 0683=2025 ;(: F XD C JMP zooo GH~ 5% 1I4W 01121 CB Z025 
A I R I I 9100-1393 TRANSFO~MER:TU~JIn 28480 9100-1393 
Ato 03330-66~16 I PC ASSY: SWE Efl GENi:RAT:JR 28480 03330-66516 
A19:1 0150-009j C:FXD C ER 0.01 UF +80F>20% loovac. 72982 BOI-K80aOll 
A19C2 0160-0153 C:FXD MY 0.001 UF 10% 200VOCW 56Z89 192P 10292-PTS 

AI9U 0180·0229 C:FXO ELECT 33 UF 10% 10VOCW 28480 0180-0229 
A19C'+ 01 '00-0093 C:FXD eEl{ 0.01 UF +80~20% lOOVL1CW 7t!.982 BOI-K800011 
A 1ge? 01 ~O-009 3 C:FXO CtR 0.01 UF +SDL'2:0% 100vacw 7L982 801-K800011 
AiS'(.b O15J-0093 C:FXD CEf{ 0.01 UF +80-20% 100VOC. 72982 BOI-K800011 
A 19C R i 1902-0777 3 DIJOl:8KcAKOJWN 6.2V 5% 04713 IN825 

tl19Ck2 1902~0 77 7 DIOJE:8REAKDDWN 6.2V 5% 04713 IN825 
AiYC",j 1901-0044 DIODE: S IL ICON 20~~/lV 28480 1901-0044 
A19CR4 1902-0041 ) OIUJE:BREAKUOWN 5.11 V 5% 047[3 Sl10939-98 
AI91Cl lE~20-021b 3 IC:JP. AMP. AVOL=50K MI N. 28480 1820- 0216 
Ai.9ILZ IS20-0?!6 IC:JP. AM". AVLlL=50K M H •• 28480 1820-0216 

AI9IC3 1820~O539 1 I C: TTL QUALl 2- I NPT NAND BUFFER 01295 SN7437N 
A19I[4 THRU 
111'd(0 1820-030 I 3 IC: TTL <lUAD 8I-STABLE O-LATCH 01295 SN7475N 
A19 I C 7 1820-0174 I [: TTL HEX INVeRTER 01295 SN7404N 
Al 9 I L.H 1820-0273 2 IC: OTL QUAO 2-INPT ANO GATe 28480 1820-0273 

A19IC9 18 20~027 3 IC:DTL QUAD Z-INPT AND GAT c 28480 1820-0273 
A1911....10 1620-0174 I C: TTL HEX I~VERTER 01295 SN7404fi 
A19IClI 1820-0216 J C : JP. AMP. AVJL=50K MIN. 28480 1820- 0216 
A19IC12 1820-0537 5 I C: TTL OUAL 4-INPT NAND GATE 28480 18Z0-0537 
A19IC13 1820-0174 T C :TTL HEX INVERTER OIZ 95 SN7404N 

AlgOl 1853-0066 12 TSTR:SI PNP 28480 1853 - 0020 
A19U2 1854-0071 8 TSTK:SI NPN 28480 1854-0071 
A19Q3 1853-0066 TSTk:SI PNP 28480 1853-0020 
A19W4 1854-0071 TSTR:SI NPN 28480 1854-0071 
AIQu? 1853- 0066 TSTK:SI PNP 28480 1853-0020 

A19ub 1854- 0071 TSTR:SI NPN 28480 1854-0071 
A19W7 1853- 0066 TSTR:SI PNP(SELECTfD FROM 2N37021 28480 1853-0020 
Al'1Qb 1854-0071 TSTR:SI NPN 28480 1854-0071 
A19Q9 1853-0020 TSTk:SI PNP (SELECTED F ReM 2N370Z1 28480 1853-0020 
Al'iWlJ 1854-0071 TSfR:SI NPN( SELECHD FROM LN37041 28480 1854- 0071 

AI90li Id53-0020 TSTR:SI PNP (SELECTED FRLM 2N370Z 1 28480 1853-0020 
A19Wl.-:: 1854-0071 TSTR:SJ r<PN( SEUCrEO FROM 2N37041 28480 1854- 0071 
Al~UI3 1853-0020 T5TR:SI PNP (SELECHD FROM 2N37021 Z8480 1853-0020 
A191oJ14 16')4-0071 T:,TR:SI NPI\j{ SELECTeD FROM 2N37041 28480 1854-0071 
A19JlS 18?3-0020 TSTR:SI PNP (SELECTEU FROM 2N37021 28480 1853-0020 

A19(.116 1854'-J071 TSTR:SI NPN( Sl LeCHD FROM 2N37041 28480 1854- 0071 
AI9U17 1853-0020 TSTK:SI PNP(SELECTEO FROM 2N37021 28480 1853-0020 
A19U(8 1854-0071 T S T R: S I NPN( SELECTED FRm1 2NH041 28480 1854- 0071 
AI9QIO 1853-0020 TSH: SI PNP(SELECTEO FRCM 2N37021 28480 1853-0020 
Al,\OZO 1854-0071 T S f R: SI NPN(SELECTED FROM 2NH041 28480 1854- 0071 

A19Q.il 1853<0020 TSTR:SI P'NP (SELEC TED FROM 2N370Z) 28480 1853-0020 
AI9\J2< 1854-0071 TSTR:SI NPN( SELECTEO FRl'~, 2N37041 28480 1854- 0071 
A190?.:j 1853-0020 TSTR:SI PNP(SELECTED FRllM 2N37021 28480 1853-0020 
A19i.J24 1854-0071 TSTR:SI NPN( SELECTED FROM, 2N370Q 28480 1854-0071 
AI9k1 0757-0434 3 R:FXD ~ ET FLM J.65K OHM 1% 1I8W 28480 0757-0434 

AI9R2 0683= 302 5 R:FXD COMP 3000 U~M 5% 1I4W 01121 CB 3025 
AI9k3 0583-1525 6 R:FXD CGMP 150 J OHM 5% 1I4W 01121 CB 1525 
A19R-'t 0683-2025 R:FXD CaMP 2000 UHM 5% 1I4W 01121 C8 2025 
AI9R? 0583-3325 R:FXD COMP 3300 OH'1 5% l/4W 01121 C8 3325 
A19Rb 1810-0051 1 RESISTIVE NETWORK 28480 1810-0051 

AI9R7 0683-3025 R:FXD COMP 3KUHM 5% 1/4W 01121 C8 3025 
A19R8 0683-1525 R: FXD COMP 1.5KOHM 5% 1I4W 01121 C8 1525 
A19R9 0683-2025 R:FXD COMP 2000 OHM 5t 1I4W 01121 C8 2025 
A19R10 0683-3325 R:FXD COMP 3300 OHM 5% 1I4W 01121 CB 3325 
A19kll 0683-5625 R:FXJ COMP 5.6 KUHM 5~ 1/4W 01121 C8 5626 

AI9kl2 0583~3025 R:FXD CO"P 3 K OHM 5% 1I4W 01121 CB 3025 
A I 9R 13 NOT ASSIGNEO 
AIYkl4 0683'-4725 R:FXD COMP 4700 OHM 5% 1I4W 01121 CB 4725 
AI9kl5 0683-3325 R:FXD COMP 3300 OhM 5% 1/4W 01121 CB 3325 
AI9k16 0683-5625 ;>.:FXD COMP 5.6 KOHM 5% 1I4W 01121 C8 5625 

AI9RI7 OOf3~3025 R:FXO COMP 3 KOHM 5% 1I4W 01121 C8 3025 
AI9R18 0683-4725 R: F XD CDMP 4700 OHM 5% 1/4W 01121 CB 4725 
A19RI9 0683-3325 R:FXD COMP 3300 OHM 5% 1I4W 01121 CB 3325 
A19k2J NOT ASSIGNED 
A19R2l 2100-2522 5 R:VAR CERMET 10K OHM 10% LIN 1/2W 28480 2100-2522 

AI9R22 0698·,3279 R:FXD MET F LM 4990 OHM 1% 1/BW 28480 0698-3279 
A19R23 2100-3056 4 R:VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3056 
AI9k24 ~JT ASSIGNED 
AI9R25 \lOT ASSIGNED 
Alqk26 0698-4202 1 R:FXD FLM 8.8H OHM 1% 1/8W 28480 0698-4202 

See introdvction to this section for ordering information 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

Al 9R2 7
At9R28
AI 9k2 9
AteR30
Ateti3t

Al9R32
Al 9R3 3
Al9R34
A19R35
Al 9R36

At9fi37
A19R38
Al9R39
.a 19R40
AI9R4T

A 19k42
AI9R4J
At9R44
Al9rr.45
A1 ?R45

At9R47
Al 9R48
Al9R49
AI9R5J
A19R5 I

Al9K52
A19R53
Al9R54
Al9R55
Al9R50

419k57
A1ek58
Al 9R 59
A I 9Rb0
420

A20C I
420C2
420C3
AZOL4
A2OC5

A?OC6
420C7
A20C8
AzOC9
A2CCt0

A20C I I
A2OCL 2
AZOLL 

'A2OCL4
A20C r 5

A20C I 6
A20C L7
A20C I B

A20C 1 9
A2OCR I

AzOCR2
A20CR 3
A20C R,4

A20CR 5
A20ic1

4201C2
A2OTL I
A2OL I
420L2
A2OL 3

A2OL4
A2OL 5
A2OL 6
A2OL7
A20Q T

420A2
A2003
A?0a4
A2005
A200o

o7 57 -O346
06 B3 -6825
0683-3325
0583-47 25

06 83-6 82 5
0583- 3325
0683-4725
06 B 3- 5825
06 B3-3325

0663-4725
06 83-6 82 5
05 B3 - 3325
o6 83-4125

06 83 -33L5
06 83-6 B2 5
06 83 -3325
o683-4725

06 83 -oB 25
Oo B3 -33?5
06t3-47?5
o683-6825
05 83 -3325

06 B3 -4725

06 83 -6825
06 B3- 3325
06 B3- 47 25

07 57-0442
07 51 -O4+2
o7 51 -O442
07 57 -O440
07330-66517

o140-0156
0l 60-0945
o160-2228
0l Bo-0229
01 50-009 3

0l 40-0203
ol40-0203
ol 50-0 093
ol50-0093
o1 50-o093

o1 50:009 3
ol 50-0093
ot 50-009 3
ot 50-ooe3
ol B0- L746

o 1 B0 -L746
01 BO-0 2e t
o140-0200
o150-00e3
190 1-oo40

I90 l-0040
1901-0040
ol22-0059
aL22-O05e
LB26- 0043

LB26-OO43
1820-075 1

9100-L652
91+0-O210
9100-3312

9IOO-1616
9l 40-o 10 7
9140-0 107
9140-0210
r853-00r0

I B 54-0404
1B 54- O345
lB 54-O345
1854-0019
1854-0019

2
2

2

1

I

L2
Y

2

I

R:FXD MET FLM IO OHM IZ LlBW
R:FXD COMP oBOO OHM 5Z L/4H
R:FXD COMP 33OO OHM 5L L/4W
R:FXD COMP 4700 OHI',1 5Z L/4rl
NOT ASSiGNED

R:FXD COMP 6800 OHM 58 L/4H
R:FXD COMP 33OO OHM 5Z L/4W
R: FXD COMP 41OO UHf'1 5Z Ll 4U
R:FXD COMP 6800 OHM 5Z L/4W
R:FXD C0MP 3300 OHM 5Z L/4W

R:FXD COMP 47OO OHM 5Z L/4A
R:FXD COMP 6800 0Htl 5% Ll4W
R: FXD COMP 3300 0Ht4 5Z Ll 4U
R:FXD COMP 47OO OHM 5Z L/4W
\]T ASS IGNED

NOT ASSIGNED
R:FXD COMP 33J:]HM 5Z T/4H
R : FXD CO}4P 6800 OHM 5Z Ll 4vt
R: FXD COI4P 3300 OHM 52 Ll 4W

R:FXD COMP 47OO 0Ht"/, 5Z L/4W

R:FXD COMP 6800 OHM 5Z Ll4W
R:FXD COMP 3300 OHM 52 L/4W
R:FXD COMP 47OO OHM 5Z L/4W
R:FXD COMP 6800 OHM 5Z L/4U
R:FXD COMP 33OO OHM 5T L/4W

R : F XD C Of.tP 47 00 OHM 5Z Ll 4W

N3T ASS IGNED
R:FXD COMP 6800 OHM 5Z Ll4W
R:FXD COMP 33OO I]HM 5Z L/4W
R:FXD COMP +7OO OHM 5Z L/4H

R:FXD MET FLM IO.OK OHM IZ LlBbI
R:FXD HET FLM IO.OK OHM LZ LlBW
R:FXD MET FLM IO.OK OHM Ig 1/BT.I
R:FXD MET FLM 7.5OK OHM IU L/BW
PC ASSY: SL2 VTO

C:FXD MICA 1530 PF 2Z
C:FXD MICA 910 PF 52
C:FXD MICA 27OO PF 5Z
C:FXD ELECT 33 UF IOT IOVDCI{
C:FXD CER 0.01 UF +80-2Ot IOoVDCH

C:FXD MICA 30 PF 529

C:FXD MICA 30 PF 5Z
C:FXD CER 0.01 UF +8O-2OZ IOOVDCf.l
C: FXD CER O.OI UF +BO-2OZ IOOVDCI{
C:FXD CER O.O1 UF +BO-208 IOOVDChl

C:FXD CER 0.01 UF +80:2Ot l0OVDChl
c:FXD CER O.01 UF +80-2Ot 100VDCl.J
c: F XD C ER 0.01 UF +80- 20t 100VDCf{
C:FXD CER 0.01 UF +BO-2OZ 100VDCH
C: FXD ELECT 15 UF IOTi 2OVDCI.I

C : FXD E LECT 15 UF IOZ ZOVDChI
C:FXD ELECT I.C UF lOZ 35VDCW
C:FXD MICA 390 PF 5Z
C:FXD CER 0.01 UF +BO-202 IOoVDCt,ll
DIODE :SILICON 3OMA 3OI{V

DIODE:SILICsN 3OMA 3OI{V
DIODE:S ILICON 3OMA 3OI.IV
DIODE:VOLTAGE VARIABLE CAPACI TANCE
DIODE :VOLTAGE VARIABLE CAPACITANCE
I C: L INEAR OPER qTI ONAL AMPL IFI ER

IC :LINEAR OPERATIONAL AHPLIFIER
I C: TTL PRESETTABLE DECADE COUNTER ( 5OMHZ
COIL|CHOKE B2O UH 5Z
COIL/CHOKE lOC UH 5Z
II\DUCTOR:VAR I.OO UH IOg

c0IL/cH0KE 1.50 UH 10U
COIL:FXD RF 27 UH lOT
COIL:FXD RF 27 UH lOU
COTL/CHOKE IOO UH 52
TSTR:SI PNP(SELFCTED FROM 2N325TI

TSTR: SI NPN
TSTR: SI NPN
rSIR: SI NPN
TSTR: SI NPN
TSTR: SI NPN

284 BO

01121
oll21
0ll2l

olI2t
oll21
011 21
01121
01121

oll2t
olr2l
01121
0ll2I

01121
01121
0tl2l
0l l2l

01121
0lt2t
01121
0r121
01121

0112 t

OII2I
0tl2l
01121

284 80
284 80
284 BO

28480
2 8480

284BO
284BO
284 80
2B+BO
7 2e82

2848O
28480
729 82
72982
72982

72982
729 82
72982
729 82
2848O

28480
56289
7 2L36
72982
07263

07 263
o7263
28480
284BO
28480

28480
oL295
82L42
BZL42
2 8480

99BOO
998O0
998 00
82L42
28480

28480
80 131
80131
28480
284 80

o757 -O346
CB 6825
cB 3725
cB 4125

cB 6825
cB 3325
cB 4725
CB 68?5
cB 3325

cB 4725
cB 6825
cB 3325
cB 47 25

CB 33L5
cB 6825
cB 3325
cB 47 25

cB 6825
cB 3325
cB 4125
cB 6825
cB 3t25

cB 47 25

cB 6825
cB 3325
cB 4725

0757 -O44?
01 57 - 4442
0757 -O442
0757- 0440
0333 0-665 L7

0140-0156
0160-0945
0160- 2228
0tB0-0229
BOt-K80001 I

ol40- 0203
0 1 40- 0203
801:K8000 I t
801-K80001 t
801-KBO00 I I

BOI-KBO00ll
801-K8000 I t
801-K80001 I
801-K8000 I t
0180-L746

olB0- L746
150D1 05X9035A2-DYS
RDHI 5F39 l-J3C
801-K 80001 I
FDGIOBS

FDGl 088
FDGlO88
oL22- O059
oL22-OO59
L826- 0043

I 826- 0043
sN74le6N
le-1331-33J'
l5-1315-l2J
9l 00- 33L2

L537 -L6
1840-38
I 840-3 8
r 5-l 315- LzJ
L 853- O0l 0

I 854- 0404
2N51 79
2N51 79
I 85+- 001 9
I 854- OO19

Toble 6-1. Reploceoble Pqrts(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AHR27 0757-0346 12 R:FXD MET FLM 10 OHM 1% lIBW 28480 0757-0346 
A19k2" 0683-6825 9 R: FXD COMP 0800 OHM 5% 1/4W 01121 C8 6825 
AI'lk29 0683-332 S R: F XD COMP 3300 OHM 5~ l/4W 01121 CB 3325 
AI9R3u 0'>83-4725 R: FXD COMP 4700 OH~ 5% l/4W 01121 CB 4725 
A19k.:H NOT ASSIGNED 

A19KJ2 0683~6B25 R:FXD COMP 6800 OHM 5% 1I4W 01121 CB 6825 
A19R33 0'>83-3325 R:FXD COMP 3300 OHM 5% l/4W 01121 CB 3325 
AI9k34 0683-4175 R:FXD COMP 4700 OHM 5% l/4W 01121 CB 4725 
A19R35 0683-'>825 R: FXD COMP 6800 OHM 5% l/4W 01121 C8 6825 
AI9k >6 0683-3325 R:FXD COMP 3300 OHM 5% l/4W 01121 CB 3325 

A19k37 06t]-4725 R:FXD COMP 4700 OHM 5% l/4W 01121 CB 4725 
A 19k 3 8 0683-6825 R:FXD COMP 6800 OHM 5% l/4W 01121 CB 6B25 
AI9R39 0683-3325 R:FXO COMP 3300 OH~. 5% l/4W 01121 CB 3325 
AI9R40 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725 
AI9k41 ~JT ASS IGNED 

A19k42 NOT ASSIGNED 
A19R4.;i 0683-3315 R:FXD COMP 33J JHM 5% 1I4W 01121 C6 3315 
A19R44 0683-0825 R:FXD COMP 680J OHM 5% 1I4W 01121 CB 6825 
A19r<45 0683-3325 R:FXO COMP 3300 OHM 5% 1/4W 01121 CB 3325 
Al~R46 0683-4725 R: FXD COMP 4700 OH~. 5% 1/4W 01121 CB 4725 

A19k47 0683"-'"0825 R:FXD COMP 6800 OHM 5% 1/4W 011n CB 6825 
AHR4B 0083-3320 R:FXD COMP 3300 OHM 5% 1I4W 011Z1 CB 3325 
AI9k49 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725 
A19RoJ 0683-6825 R :FXD COMP 6800 OHM 5% 1/4W 01121 CB 6825 
Al'ik51 0683-1325 R:FXD COMP 3300 OHM 5% l/4W 01121 CB 3325 

Al~k.'J2 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725 
Al%53 ~JT ASS IGNi'D 
A19k54 0683 n 6825 R:FXO COMP 6800 OHM 5% 1/4W 01121 C8 6825 
A19R,>,> 0683-3325 R:FXD COMP 3300 OHM 5% 1I4W 01121 CB 3325 
A19k5b 0683-4725 R:FXO COMP 4700 OHM 5% l/4W 01121 CB 4725 

fti9ko 7 07 57~044Z R: FXD MET FLM 10.OK OHM 1% 1/ 8W 28480 0757-0442 
Al"ik~8 0757-0442 R:FXD MET FLM 10.0K OHM n lIBW 28480 0757- 0442 
A19R 59 0757-0442 R: FXi) MET FLM 10.0K OHM n l/8W 28480 0757-0442 
A19HbO 0757-0440 2 R:FXD MET FLM 7.50K OHM 1% 1/8W 284BO 0757-0440 
A20 03330-66517 2 PC ASSY:SL2 VTO 28480 03330-66517 

A20Cl 0140-0156 2 C:FXO MICA 1500 PF 2% 28480 0140-0156 
A2llC2 0160-0945 1 C:FXD MICA 910 PF 5% 28480 0160-0945 
A20C3 0160-2228 1 C:FXD MICA 2700 PC 5% 28480 0160-2228 
A20C4 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180-0229 
A20C5 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 BOI-K800011 

A20e6 014u~0203 C:F-XD MICA 30 PF 5% 28480 0140-0203 
A20C 7 0140-0203 C:FXO MICA 30 PF 5% 28480 0140-0203 
A20CB 0150-0093 C:FXD CER 0.01 UF +BO-20% 100VDCW 72982 801-KeODOll 
A20C 9 0150-009 , C-:FXQ CER 0.01 UF +80-20% 100VDCW 72982 BOI-K800011 
A20CID 0150-0093 C:F XO CER 0.01 UF +80-20% 100VDC W 72982 B01->K800011 

A20C II 0150-0093 C: FXD CER 0.01 UF +80-20% 100VDCW 72982 BOI-KaOOOll 
A20C 12 0150-009 , C:FXO CER 0.01 UF +80-20% 100VDCW 72982 BOI-KBOOOll 
AZOClJ 0150-0093 C:FXD CER 0.01 UF +BO-20% 100VDCW 72982 801-K800011 
A20C14 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDC'" 72932 801-K800011 
A20C 15 0180-1746 C: FXO ELECT 15 UF 10% 20VDCW 28480 0180-1746 

A20Cl6 01BO-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746 
AZue 1 7 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150DI05X9035A2-DYS 
A20C 18 0140-0200 C:FXO MICA 390 PF 5% 72136 RDMI5F391-J3C 
A20CI9 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 
A20CR 1 1901-0040 DIDDE:SILICDN 30MA 30WV 07263 FOGI08B 

A20CR2 1901-0040 DIODE:SILICJN 30MA 30WV 07263 FoGI088 
A20CRJ 1901-0040 DloDE:S IUCON 30MA 30WV 07263 FDGI088 
A20~ '-4 0122-0059 DJODE:VOLTAGE VARIA8LE CAPACITANCE 28480 0122-0059 
A20CR5 0122-0059 DIODE:VOLTAGE VARIABLE CAPAC IT ANC E 28480 0122-0059 
AZOIC! 1826-0043 IC:LINEAR DPE<ATIONAL AMPLIFI ER 28480 IB26- 0043 

A20lC2 IB26-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043 
A201C, 1820-0751 IC:TTL PRESETTABLE DECADE COUNTER (50MHZ 01295 SN74196N 
A20L! 9100-1652 2 COl L/CHOKE 820 UH 5% 82142 19-1331-33J 
A20L 2 9140-0210 COIL/CHOKE 10D UH 5% B2142 15-1315-12J 
A20L.3 9100-3312 I~DUCTOR:VAR 1.00 UH 10% 28480 9100-3312 

A20L4 9100-1616 2 COIL/CHOKE 1.50 UH 10% 99BOO 1537-16 
A20L 5 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38 
AZOL 6 9140-0107 COIL: FXD RF 27 UH 10% 99800 IB40-3B 
A20L7 9140-0210 COIL/ChOKE 100 UH 5% 82142 15-1315-12J 
A2001 IB53-001O TSTR:SI PNP(SELECTED FRUM 2N32511 29480 1853-0010 

A20U2 1854-0404 TSTR:SI NPN 28480 1854-0404 
A2003 IB54-0345 TSTR:SI NPN 80131 2N5179 
A2D"4 1854-0345 TSTR:SI NPN 80131 2N5179 
A20u5 1854-0019 TSTR:SI NPN 28480 1 B54-0019 
A200n 1854-0019 TSTR: SI NPN 28480 1854-0019 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number Qtv Description Mfr
Code

Mfr Part Number

A2007
A2008
A2 009
A20RI
A2OR2

A2oR 3
A2OR4
A20R5
A2OR6
A20x7

A2OR 8

A2 OR9
A20R I 0
A20Rl I
A20R I 2

A2ORI3
A20R I 4
A20Rl 5
A20R I 6
A20R. t 7

AzOR I B

A20Rl9
A20R20
420R2 1

A20f<22

A20R2a
420R24
A20R25
A20R2 6
420R27

A20R2 8

420R29
A20R3 0
420R3 I
A20R3 2

A20R 3 3
A 20R3 +
420R75
A20R3b
A20R3 7

A20R3 8
A20R3 9
420R40
420R4 I
420R42

A20R4 3
A20St{1
A2L A t3
A2lCl
A?LC2

A2LC3
AzLC4
A21C5
AzLC6
AzLC7

A2 ICB
AzLC9
A2lCt0
A2tC11
A2LCL2

AzLCL)
A2LCL4
A2LCL5
A2lCl6
AZLCL7

A21C 18
AZLCL9
A2LC20
AzLC2L
A21C22 al
A21CR 1

A2 I CR2
A2lCR3
A21CR4
42tICl
AzLlCz

1854-OO09
1B 54-0019
1854-0019
0757-028e
2LOO-2522

0683-1035
2100-25L6
07 57 -O442
2LOO-2572
06 83- 103 5

2100*25L6
05 B3- 1035
06 B3-L555
0698-6719
069B-4527

0598 *3219
06 98-B 23 5
2IOO-3056
o69B-3279
05 9B -3 219

o7 57 *O280
o5B3-1035
0683-4705
0683- 1035
0663-473 5

06 83 *2025

06 83 -6225
0683-410 5
0683-30?5

0683-4705
0683-1225
06 B 3- 20L5
0683-4705
06B3-1035

0683-1025
0583-47 25
0683-22L5
0683-4705
o683-47?5

06B3:1015
0683-47 25
0683-470 5
05B3-6 Bl 5
06 83- 2025

0683-4735
3101-1341
03330-66532
01 50-009 3
0t 50-o093

ol50-o093
oL60-2203
o140-0210
0 I 50-0093
ol40-0198

o1 60-2 009
o 160- 2202
ol40-0198
0I 60-0 36 2

oL60-222L

o1 40-0 177
0140-o156
01 B0- Ll 46
01 BO-L746
01 80- L7 46

ol60-3077
0160- 220L
o1 60-2 009
01 60- 2202
0160-2201

l90t-0040
l8 58-001 9
1820-075 I

tr

4

2
a
a

2

2

3

2

3

4

I

I

3
2

1

2

T STR: SI NPN
TSTR: S I NPN
ISTR: SI NPN
R:FXD I'1ET FLM I3.3K OHM IT L/8W
R:VAR CERMET IOK CHM IOU LIN L/ZN

R:FXD COMP IOK OHM 5Z Ll4H
R:VAR CERMEI IOOK ChM IOU LIN Ll2W
R:FXD MET FLM IO.CK OHM Ig I/BH
R:VAR CERMET lOK CHM log LIN Ll2W
R: FXD COHP l0K OHtl 5Z L/ 4W

R:VAR CERMET lOOK OHM IOU LIN L/2W
R,: FXD COI'{P IOK 0HM 5Z L/ 4W

R:FXD COMP L.5 MEGOIII4 5Z L/4W
R: FXD FLM 15K i,THM 1U I/BhI
R:FXD FLM 2A5< OHM LZ l/BhI

R:FXD I.,,|ET FLM 4990 OHM t% 1/BH
R:FXD FLH 9.3IK OHf'l LZ I/BI.J
R: VAR CERMET 5K OHII IOU TYPE P 3/ 4W

R: FXD MET FLf4 4990 OHM rg l/8r{
R: FXD MET FLM 4990 OHfl TT 1/BI.J

R:FXD
R:FXD
R:FXD
R: FXD
R:FXD

MET FLM lK OHM IT L/8W
COMP toK OHM 5Z Ll4Vt
coMP 47 OHM 5Z L/4W
coMP lOK oHM 5Z Ll 4W

coMP 47K OHM 5Z L/4W

R:FXD COHP 2OOO OHM 5Z Ll4W
NOT ASSIGNED
R:FXD COMP 6200 CHM 5Z L/4VI
R: FXD COMP 47 OHM 5Z Ll 4VI

R:FXD COMP 3000 OHM 5Z L/4H

R:FXD COMP 47 UHM 5Z L/4W
R:FXD COMP I2OO OHM 5Z L/4W
R:FXD COMP 2OC OHM 5Z Ll4'I
R:FXD COMP 41 OHM 52 L/4H
R:FXD COMP IOK OHM 5Z L/4W

R:FXD
R:FXD
R:FXD
R: FXD
R:FXD

C: FXD
C:FXD
C: FXD
C:FXD
C: FXD

C:FXD
C: FXD
C:FXD
C: FXD
C: FXD

coMP 1000 OHM 5Z L/4W
COMP 4700 oHM 52 L/4W
coMP 220 OHM 5Z L/4W
COMP 47 OHM 5U Ll 4W

cot4P 4700 OHM 5Z L/4W

CER 0.01 UF +80-2Ot IooVDCl.l
MICA 9I PF 5Z
MICA 27O PF 5Z
cER r1.01 uF +8O-2Og l0ovDCt|J
MICA 2OO PF 5Z

MICA 820 PF 5Z 300VDC[{
MICA 75 PF 5Z
MICA 2OO PF 5Z
MICA 51OPF 5Z
MICA 13OO PF 5Z

R:FXD COMP IOO OHM 5Z Ll4VI
R,:FXD COHP 4700 oHM 5Z Ll4Vl
R:FXD CCI4P 47 OHM 5Z L/4W
R:FXD COMP 680 OHM 52 L/4W
R:FXD COMP zOCO OHM 5Z L/4W

R:FXD COMP 41K OHM 5Z L/4W
S|{ITCH:SLIDE SPDT O.5A 125V AC/DC
PC ASSY:SL2 MIX/PH. DET.
C: FXD CER 0.01 UF +80-20t 100VDCl{
C:FXD CER O. OI UF +80-2OE IOOVDCI.J

C:FXD MICA 4OO PF IZ
C:FXD MICA I5OO PF 2Z
C:FXD ELECT I5 UF IOg zOVDCt.l
C:FXD ELECT I5 UF IOU 2OVDC!{
C: FXD ELECT 15 UF IOU ZOVDCI{

C : F XD MY 0. 02 7 UF lOU lOOVDCl.l
C:FXD MICA 5I PF 5Z
C:FXD MICA B2O PF 5Z 3OOVDCL{
C:FXD MICA 75 PF 5Z
C:FXD 51PF 300VDCW
NOT ASSIGNED
NOT ASS IGNED
NOT ASS IGNED
DiODE:SILICON 3OMA 3OhJV

TSTR ARRAY:DUAL INDEP. DIFFERENTIAL
IC:TTL PRESETTABLE DECADE COUNTER(5OUHZ

80131
28480
284BO
28480
28460

clt2t
2848O
284BO
28480
0 1l2l

284BO
01121
0t121
28480
284 BO

28480
284BO
28480
284 80
2B4BO

28480
0 1l2l
01121
0r121
01121

011 2l

01121
0tl2l
ot l21

0 ll21
01121
0tr2l
0t121
0 1121

0ll21
0 l12l
01121
0l121
01121

0 1121
otl2l
0 1121
01121
0r121

oll2l
7e727
28480
72982
72982

72982
7?L36
28480
72e 82
7 ZL36

00853
28480
72L36
284 80
?8480

28480
28480
2B4BO
28480
28480

56289
1 2L36
00853
28480
28480

o7 263
o2735
oL295

2Nl7 09
1 354- O0r 9
lB54-00r9
0757- O2B9
2100-2522

cB 1035
2100-25L6
o757 - 0442
2100"2522
cB 1035

2100-25L6
cB 1035
CB L555
0698"6719
0698 -4527

0698- 3279
0698 - 8235
21o0"3056
0698-3279
0698" 3279

o751-0280
cB t 035
cB +705
cB 1035
cB 47 35

cB ?o25

cB 6225
cB +1 05
cB 3025

cB 4705
CB L?25
cB 20L5
cB 4705
cB 1035

cB 1025
cB 4725
cB 22L5
cB 4705
cB 47 25

cB 1015
cB +7 25
cB 41 05
cB 6815
cB 2025

cB 4735
c-1rl-0004
03330-66532
B0l-K80001 I
BOt-KB000ll

801- K 80001 I
RDMl5F9lOJ3C
0140-0210
801-K8000 ll
RDMI 5F201 J3C

RDM15F82IJ3C
0 1 60- 2202
RDHl 5F20 TJ 3C
01 60- 0362
0160- 222L

0140"0177
0140-0 156
0180-L746
0180-L746
0180-L746

225P 2139V1B 1- P l.l lrl

RDMI5E5lOJ1C
RDMI5F82IJ3C
oL60-2202
0160-2201

FDGlOBS
cA 3054
s N 741 96N

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A20W7 1854-0009 TSH: 51 NPN 80131 Zr-.1709 
A20UR 1854-0019 T5H: 5 I ~PN 28480 1854- 0019 
A20u"i 1854-0019 TSTR:SI NPN 28480 1854-0019 
A20RI 0757-0289 5 R:FXD ~u FLM 13.3K OHM U 1/8. 28480 0757-0289 
A20K2 2100-2522 R:V~R CER.~ET 10K CHM 10% LIN 112. 28480 2100-2522 

A20k3 0683~1035 R: FXO CUMP 10K OH,'1 5% 1I4W Oll2l C8 1035 
A20R4 2100-2516 4 R:VAR C ERME T lOOK OHM 10% LIN 112. 28480 2100-2516 
A2IJR~ 0757-0442 R:FXO MET FLM 10.0K OHM 1% 1I8W 28480 0757-0442 
A2uR6 2100-2522 R:VAR CERMET 10K OHM 10% LIN 1I2W 28480 2100-2522 
A20K. 7 0683-1035 K:FXD COMP 10K OHM 5% 1/4W 01121 C8 1035 

A20R8 2100-2516 R:VAR CERMET IJOK OHM 10% LIN 1/2W 28480 ZlOO-2516 
A20R9 0'>83-1035 K:FXD COMP 10K OHM 5% 114. 01121 C8 1035 
A20KIO 0683-1555 2 R:F XD COMP 1.5 ME ~(JHr~ 5% 1/4W 01121 C8 1555 
A20Rll 0698-6719 2 R:FXO FLM 15K OHM 1% 1/ SW 28480 0698-6719 
A20R12 0698-4527 2 K :FXO FLM 205( UHM 1% 1I8W 28480 0698-4527 

A20R13 0'>98-3279 R:FXO ~ ET FLM 4990 OHM 1% 1I8W 28480 0698- 32 79 
A20R14 0698-8235 2 R:FXO FLM 9.31K OHfl U 1/8. 28480 0&98-B235 
A20R15 2100-3056 R:VAR CERMET 5K OHH 10% TYPE P 3/4W 28480 2100-3056 
A20R16 0698-3279 R:FXO MET FLM 4990 OHM 1% 1/8W 28480 0698-3279 
A20R17 0;98-3279 R:FXO MET FLM 4990 OHM U 1/8W 2B480 06 Q B-3279 

A20R18 0757-02BO R :FXO MET FLM lK OHM It 1/8W 2B480 0757-02BO 
A20R19 0683-1035 R: FXO CaMP 10K OH~ 5% 114. 01121 CS 1035 
A20R20 06B3-4705 R: F XO COMP 47 OHM 5% 1/4. 01121 CB 4705 
A20R21 0683-1035 R:FXO COMP 10K OHM 5% 1I4W 01121 CB 1035 
A201<.22 0663-4735 R: F XO COMP 47K OHM 5% 1/4W 01121 CB 4735 

A20R23 0683-2025 R:FXD COMP 2000 OHM 5% 1I4W 01121 CB 2025 
A20"24 NOT ASSIGNED 
A20R25 0683~6225 R:FXO CUMP 6200 OHM 5% 1/4. 01121 CB 6225 
A20R26 0683-4705 R: FXD CaMP 47 OHM 5% 1I4W 01121 CB 4705 
A20R27 0683-3025 K:FXD COMP 3000 OHM 5% 1/4W 011Z1 CB 3025 

A20RZ8 0683-4705 R: FXO COMP 47 UHM 5% 1/ 4W 01121 C8 4705 
A20R29 0683-1225 R:FXD COMP 1200 OHM 5% 1I4W 011Z1 CB lZ25 
AZOR30 0683-2015 R: FX 0 COMP ZOO OHM 5% 1I4W 01121 C8 2015 
AZOR31 0683-4705 R:FXO COMP 47 OHM 5% 1I4W 01121 CB 4705 
AZOR32 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035 

AZORB 0683-10Z5 R:FXO CaMP 1000 OHM 5% 1/4W 01121 CB 10Z5 
A20R34 0;83-4725 R: FXO COMP 4700 OHM 5% 1/4. 01121 CB 4725 
AZOl<35 0683-2215 3 R :FXO COMP 2Z0 OH~ 5% 1/4. 01121 C8 2215 
A20R.3b 06 B3-4 705 R:FXD COMP 47 OHM 5% 1/4W 011Z1 CB 4705 
AZOR37 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725 

AZOR38 0683-1015 R:FXO COMP 100 OHM 5% 1I4W 01121 CB 1015 
A20R39 0683-47Z5 ,:FXO CUMP 4700 OHM 5% 1I4W 01121 CB 4725 
A20R40 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 C8 4705 
A20R41 0683-6815 R:FXO CGMP 680 OHM 5% 1I4W 01121 C8 6815 
A20R42 0683-2025 R:FXD COMP 2000 OHM 5% 1/ 4W 01121 CB 2025 

A20R43 0683~4735 R:FXO COMP 47K OHM 5% 1/4W 01121 CB 4735 
A20SWl 3101-1341 SWITCH:SLIOE SPOT 0.5A 125V AC/OC 79727 C-ll1-0004 
A21 "13 03330-66532 2 PC ASSY:SLZ MIX/PH. OET. 28480 03330·_·66532 
A21C 1 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 BOI-K8000ll 
.21C2 0150-0093 C:FXO CER 0.01 UF +80-Z0% 100VOCW 72982 801-K800011 

A21C3 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW 72982 901-K800011 
A21C4 0160-2203 C:FXO MICA 91 PF 5% 72136 ROM15F910J3C 
A21C 5 0140-0210 3 C:FXO MICA 270 PF 5% 28480 0140-0210 
A21C6 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDC. 72982 801-K800011 
A21C 7 0140-0198 C:FXO MICA 200 PF 5% 7Z136 ROM15F201J3C 

AZlC8 0160-2009 C:FXO MICA 820 PF 5% 300VOCW 00853 RDMI5F821J3C 
A2lt9 0160-2202 4 C:FXD MICA 75 PF 5% 28480 0160-2202 
A21CI0 0140-0198 C:FXO MICA 200 PF 5% 7Z136 ROM15F201J3C 
A21Cll 0160-0362 C:FXO MICA 510PF 5% 28480 0160-0362 
A21C 12 0160-ZZ21 1 C:FXO MICA 1300 PF 5% 28480 0160-2221 

A21C13 0140-0177 1 C:FXD MICA 400 PF U 2B480 0140-0177 
A21CI4 0140-0156 C:FXD MICA 1500 PF 2% 28480 0140-0156 
A21C15 0180-1746 C:FXO ELECT 15 UF 10% ZOVOCW 28480 0180-1746 
A2lCl0 0180-1746 C:FXO ELECT 15 UF 10% 20VOCW Z8480 0180-1746 
A21C17 0180-1746 C: FXO ELECT 15 UF 10% 20VOCW 28480 0180-1746 

AZIC18 0160-3077 3 C:FXO MY 0.027 UF 10% 100VOCW 56289 22 5P 2 739WB 1- P W M 
A21C19 0160-Z201 2 C:FXD MICA 51 PF 5% 72136 ROM15E510JIC 
A21C20 0160-Z009 C:FXO MICA 820 PF 5% 300VOCW 00853 RDMI5F821J3C 
A21C21 0160-2202 C:FXO MICA 75 PF 5% 28480 0160-2202 
A21C22 "1 0160-2201 1 C:FXD 51PF 300VDCW 28480 0160-2201 
A21CR1 NOT ASSIGNED 
A21CR2 ~OT ASS IGNEO 
A21CR3 NOT ASSIGNED 
A21CR4 1901-0040 OIOOE:SILICON 30MA 30WV 07263 FDGI08B 
A21ICI 1858-0019 2 ISTR ARRAY:OUAL I NDEP. 01 FFERENTl AL 02735 CA 3054 
A211C2 18Z0-0751 IC:TTL PRESETTABLE DECADE COUNTER (50MHZ 01295 SN74196N 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

AII IL3
A2l IC4
A2riL5
42l i Ct:
A2LIC7

A2IiCB
A2lic9
A2TICIO
A2IICII
A2IL 1

A2 LL2
AZLLj
A21L4
A2LL 5

AZ ILb

A2LL7
42101
A2 lO2
A2103
A2104

42105
A2IRI
A2LR2
421R3
A2IR4

A2IR5
A2lRo
A21R 7
A2tk8
A2IR9

A2lRl0
12lRll
A2lRl2
A21RI3
A2lRl4

A2lRt5
A2lklb
A2lRl7
A2IRIB
A2tRl9

42 lk 20
421R2 I
A2LR22
A?LR23
A2 lR24

A2LK?5
A2IR.26
A7-LR27
A2IR2B
A2LR29

42lR3C
A2lR3t
A2LR32
A2IR33
A2 lR34

421R35
A2lR36
A21R37
A2IRJB
A2 I K39

A2 I R40
A2tR4l
A2LR42
A2lR43
A2ISWl

422
A2) at3
A2 )CL
423C2
A2)C3

A2'3C4
Az'C5
427C6
A2 )C7
A23CB

.\13

lB20-o537
1B 20 -O11 4
1820-09C7
1B 20-0 51 I
I B 20 -O531

LB2O-0t,I6
1816*0991
LB20 -0304
iB20-0075
e I 00- L627

9140-0210
9140-0210
el00-L652
9140-0 107
91 00-l 51 B

9140-0107
1 B 54 -0404
I 853-O010
L854-O404
IB55-0081

lB53-0010
05 8 3- 20L5
06 B3-5 t0 5

06 B3 -39L5
0683-3915

o5B3-2015
0683-2015
06 B3- L525
06 B3-2 0l 5
o6B3-1035

06 B3 -41 25
06E3-3e25
o6 B3-203 5
06 B3- 2025
o6B3-2425

o683-3015
06B3-821 5

06 B3- 2025
0683-1025
06B3-3015

o6B3 -4725
06 83 -82L5
06 B3 -2025
0583-3015
06 8 3- lO25

06 8 3- LO25
06 B 3- L0?.5
05B3-1O25
06 e3- L025
06B3-LO25

06B3-LO25
05 B 3- 2035
06 B3 -5L25
05 B3 -5 L25
0683-1 135

06 8 3" 2035
o6 e3 -4725
06 83- 47 25
o683-4725
06 B 3- L525

06 83 -3325
o6B3-5 ll5
0683-1025
06 8 3- LO25
31 01-l 341

03330-66517
03330-66532
015')-0093
ol 40-0 19 8
ol60-0363

olBc*o29L
ol40-0198
o160-2009
0 1 60-2 009
o160-2242

2

3

2
1
z-

?
5

I

4

2

I

I C: TTL DUAL 4" I NPT NAND GATE
IC:TTL HEX IITVERTER
IC: TTL TRIPLE 3-INPT NAND GATE
IC:TTL QUAD 2-INPT AND GATE
IC:TTL DUAL 4-INPT NAND GATE

IC:TTL 4-BI T 2.INPT MULTIPLEXER
BI-POLAR MEMORY
IC:TTL J-K M/S F/F ll{/CLOCKED A INPTS
IC:TTL DUAL J.K MASIER SLAVE F/F
COI L/CHOKE 39 UH 52

COIL/CHOKE IOO UH 5Z
COIL/ Cr-lOK E 100 UH 52
COIL/CHOKE 82O UH 5Z
COIL:FXD RF 21 UH IOU
C]IL: MCLDED CHOKE 5.60 UH

COIU:FXD RF 27 UH IOU
TSTR: SI NPN
ISTR:SI PNP(SELECIED FROM 2N325I}
TSTR: S I NPN
TSTR: SI FET

rSTR: SI PNP ( SELECTED FROM 2N3251 )
RrFXD COMP 200 OHM 5Z L/4W
R:FXD COI1P 5I OHM 5Z L/4U
R:FXD CUMP 390 OHM 5Z L/4W
R:FXD CCMP 390 OHM 5Z L/4W

R:FXD COMP 2OO OHM 5Z LI4W
R : F XD C 0l'1P 20O OHM 5Z L / 4Vl
R:FXD COMP 1500 oHM 5Z L/4U
R:FXD COMP 200 IJHX 5U L/4W
R:FXD COMP lOK OHM 5Z L/4W

R:FXD COHP 47OO CHM 5Z L/4U
R:FXD COMP 39OO IJHM 5Z Ll4H
R:FXD COMP zOK OHM 5Z L/4H
R:FXD COHP 2000 OHH 5Z Ll4W
R:FXD COMP 2000 OHpt 5g t/4w

R: FXD COI.{P 300 OHM 5Z Ll 4W

R:FXD COMP B2O i]HM 5Z L/4U
R:FXD COMP 2OOO I]HM 5Z L/4W
R:FXD CrIHP 1000 OHM 5Z L/4U
R:FXD COMP 3O0 OHM 5Z Ll4vl

R:FXD COMP 47OO OHM 5\ L/4U
R:FXD COMP B2O OHM 5Z L/4W
R:FXD CO|1P 2000 OHM 5Z I/4W
R:FXD COMP 3OO OHM 58 L/4H
R:FXD COMP IOOO OHH 5Z L/+H

R : F X D COMP 1OOO T]HM 5Z Ll 4H
R:FXD COMP IOOO OHM 5Z L/4W
R:FXD COMP l00O OHM 5Z L/4U
R:FXD C0$4P l0O0 UHH 52 L/4W
R:FXD COMP lO00 0Hf,t 5Z L/4n

R:FXD COMP IOOO OHM 5Z Ll+bI
R:FXD COI,|P zOK OHM 5Z Ll4VI
R:FXD COMP 5IOO OHM 5Z L/4W
R:FXD COHP 51OO OHM 5Z L/4'I
R:FXD COMP lIK OHM 5Z L/4H

R:FXD COHP 2OK OHH 5Z L/4W
R:FXD COMP 4700 OHM 5Z L/4U
R:FXD COMP +7OO OHM 5Z Ll4U
R:FXD COMP 47OO OHM 5Z LI4VI
R:FXD COMP 15OO OHM 5Z Ll4W

R:FXD COMP 33OO OHM 5Z L/4W
R:FXD COI{P 51C OHM 52 L/4H
R:FXD COMP IOOO OHH 5Z L/4U
R:FXD COl.lP 1000 OHl,l 5Z L/4W
SHITCH:SLIDE SPDT O.5A L25V AC/DC

PC ASSY: SL3 VTO (lD ENTICAL T0 A20)
PC ASSY: SLl PH. DET.
C:FXD CER O.01 UF +80-209 IO0VDCt{
C:FXD HICA 2OO PF 52
C:FXD MICA 62OPF 5Z

C:FXD ELECT 1.0 UF loz 35VDC[,
C:FXD MICA 2OO PF 5Z
C:FXD MICA 820 PF 5Z 3OOVDCW
C:FXD MICA 820 PF 5Z 3OOVDCW
C:FXD MICA 15 PF 5Z

284 BO

oL295
oL295
oL295
28480

07 263
284 BO
oL295
oL295
B2L4 2

82L42
82L42
82L42
e9800
284 BO

99800
284BO
28480
28480
B0l3l

28480
0 1121
01121
oll2l
0l l2l

0 1121
01121
0ll2l
olr2l
0 112l

01121
0 1121
o1 121
0 l12l
011 21

0l l2l
0ll 2l
01121
ollzI
0lt2l

011 2l
o 1l2l
or12l
01121
0l l2l

0 l12t
o 1l2l
0 1l2l
01121
01121

o 1121
0 112l
0lr 2l
0lI2l
011 21

0 l12t
01121
01121
0ll 21
0 1121

01121
0 1121
01121
0 1121
197 27

28480
28480
729 82
7 2L36
28480

56289
7 2L36
008 53
008 53
2848O

1820*0537
SN 74 04N
sr\7412N
SNT4OBN
I 820 - 0537

u7 8e32259X
1 81 6-099 1

SN7472N
SN 74 73N
15"13L5=2J

I 5-13 l5- 12J
I 5- 1 3L5-LZJ
r 9- 1 33L-33J
1 840-38
9100-1618

rB40-38
I 854 -Q404
1853-O010
I B 54- 0404
2N5245

lB53-0010
cB 2015
cB 5105
cB 3915
cB 39L5

cB 20L5
cB 20L5
cB L5Z5
cB 2015
cB 1035

cB 47?5
cB 3925
cB 2035
cB 2025
cB 2025

cB 3015
CB B2L5
cB 2025
cB LO25
cB 3015

cB 47 25
CB B2L5
cB 2025
cB 3015
cB LO25

cB LO25
cB LO25
cB LO25
cB LO25
CB LO25

cB LO25
cB zo35
cB 5L25
cB 5L25
cB I 135

cB 2035
cB +7 25
cB 4725
cB 4725
cB L525

cB 3325
cB 5115
cB LO25
cB 1025
c- r I 1-0004

03330-66517
03330 -66532
B0l-K8000 I 1

RDMI5F2OlJ3C
0160- 0363

150D105x903542
RDMl 5F20 1J 3C
RDMl 5F 82I J3C
RDMI 5F 82 1 J3C
aL60-2202

DYS

Toble 6-1. R"ploceoble Ports{Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cant'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

Ad ILj 18~0-0'>37 I C: TTL DUAL 4- I NPT NAND GATE 28480 1820-0537 
AZl 1(4 1820-0 I 74 IC :TTL HEX INVeRTER OlL95 S~7404N 

A21iL5 1820-09J7 2 I C: TTL TRIPLE ,-1 NPT NAND GATE 01295 SN7412N 
A21i CO 1820-0511 3 I C :TTL QUAD Z-INPT AND GATE 01295 SN7408N 
A21 I L 7 1820-0537 I C: TTL DUAL 4- I NPT NAND GATE 28480 1820-0537 

At:': 1 I La 1820,,0616 2 I: :TTL 4-BIT 2-INPT MULTIPLEXER 07263 U78932259X 
A21il..9 "'13 1816- 0991 2 81-POLAR MEMORY 28480 1816-0991 
A211CIO 1820-0304 I C: TTL J-K MIS F/F WICLOCKED & INPTS 01295 SN7472N 
A21ICll 1820-0075 2 IC:TTL DUAL J-K MASTER SLAVE F/F 01295 SN7473N 
A2lLI 9100-1627 5 COIL/CHOKE 39 JH 5% 82142 15-131S-2J 

AnL2 9140-0210 COIL/CH!JKE 100 UH 5% 82142 15-1315-12J 
112 il5 9140-0210 CDILlCrlOKE 100 UH 5% 82142 15-1315-12J 
AZIL 4 9100-1652 COl L1CHOKE 820 UH 5% 82142 19-1331-33J 
A21 L 'J 9140-0107 :OIL:FXD RF Z7 UH 10% 99800 1840-38 
A2:1Lb 9100-1618 CJIL:MCLOEO CHOKE 5.60 UH 28480 9100-1618 

A21L 7 9140-0107 COIl:FXO RF 27 UH 10% 99800 1840-38 
A?IUl 1854-0404 TSTR:SI NPN 28480 1854-0404 
A21Q2 1853-0010 TSTR:SI P~P(SELECTEO FROM 2N3251) 28480 1953-0010 
A21 Uj 1354-0404 TSTR:SI NPN 28480 1854-0404 
A210"t- 1855-0081 TSTR:SI FET 80131 2~5245 

AlluS 1853-0010 TSTR:SI PNP(SELECTEO FROM 2N32511 28480 1853-0010 
A21RI 05n-2015 R:FXD COMP 200 OHM S% 1/4W 01121 CB 201S 
A21Ki Db H3-510 5 R:FXD COMP 51 OHM 5% 1/4W 01121 L8 5105 
A2183 0683-3915 R:FXD CUMP 390 OHM 5% 1I4W 01121 C8 3915 
A21R4 0683-391S R:FXD COMP 390 OHM 5% 1I4W 01121 C8 391S 

A2185 0683-2015 R:FXO COMP 200 UHM 5% 1I4W 01121 C8 2015 
A21Rb 0683-2015 R:FXD COMP 200 OHM 5% 1I4W 01121 CB 2015 
A21R7 0683-1525 R:FXD COMP 1500 OHM 5% 1I4W 01121 ca 1525 
A21kb 0683-2015 R: F XD COMP 200 UH~ 5% 1I4W 01121 C8 2015 
A<IR9 0683-1035 8:FXD COMP 10K OHM 5% 1I4W 01121 C8 1035 

AJ.lklO 0683~4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725 
.4~lR.ll 0683-3925 1 R:FXD CGMP 3900 UHM 5:& 1I4W 01121 CB 3925 
A2.1K12 0683-2035 R:FXD COMP 20K OHM 5% 1/4W 01121 C8 2035 
A21R13 0683-2025 R:FXD CUMP 2000 OHM 5% 1I4W 01121 C8 2025 
A2lk 14 0683-2025 R:FXD COMP 2000 OHM 5% 1I4W 01121 C8 2025 

A2lR I S 0683~3015 R: FXO COMP 300 OHM 5 % 1/4. 01121 CB 3015 
A21 k 1 b 0683-8215 4 R:FXO COMP 820 OHM 5% 1/4W 01121 C8 8215 
A21k17 0683-202') R:FXD COMP 2000 UHM 5% 1I4W 01121 C8 2025 
A2l R 18 06 B 3-1 02 5 R :FXD CuMP 1000 OHM 5% 1/4W 01121 C8 1025 
A?tRI9 0683-3015 R: FXD COMP 300 OHM 5% 1/4W 01121 C8 3015 

A21k .2.0 0683-4725 R :FXD COMP 4700 OHM 5% 1I4W 01121 CB 4725 
A21R?! 0683-8215 R:FXD COMP 820 OHM 5% 1I4W 01121 CB 8215 
A21"22 0683-2025 R:FXD COMP zooo OHM 5% 1/4W 01121 CB 2025 
A2ik23 0683-3015 R:FXD COMP 300 UHM S% 1/4W 01121 ca 3015 
AZlkZ. 0683-1025 R:FXD COMP 1000 OHM 5% 1I4W 01121 CB 1025 

A21k25 0683~1025 R:FXD COMP 1000 OHM 5% 1I4W 01121 CB 1025 
A21R26 0683-).025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A21K27 0683-1025 R:FXO COMP 1000 OHM 5% 1I4W 01121 C8 1025 
A21k28 Ob83-1025 R:FXD COMP 1000 OHM 5% 1I4W 01121 C8 1025 
A21 R2 9 0683-1025 R:FXO COMP 1000 OHM 5% 1I4W 01121 CB 1025 

A21 k;D 0683-1025 R:FXD CaMP 1000 OHM 5% 1I4W 01121 C8 1025 
A21 R31 0583-2035 R:FXO COMP 20K OHM 5% 1I4W 01121 C8 2035 
A21R:>2 0683-5125 R:FXD COMP 5100 OHM 5% 1I4W 01121 CB 5125 
A21k~3 0583-5125 R: FXD COMP 51DO OHM 5% 1I4W 01121 CB 5125 
A21K34 0683-1135 2 R:FXD COMP 11K OHM 5% 1I4W 01121 C8 1135 

A21R35 0683-2035 R:FXD COMP 20K OHM 5% 1I4W 01121 CB 2035 
A21R36 0683-4725 R :FXD COMP 470D OHM 5% 1I4W 01121 C8 4725 
A21 R3 7 0683-4725 R: FXD COMP 4700 OHM 5% 1I4W 01121 CB 4725 
A21Kj8 0683-4725 R:FXD COMP 4700 OHM 5% 1I4W 01121 C8 4725 
A21K39 0683-1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 C8 1525 

A21k40 0683-3325 R:FXD COMP 3300 OHM 5% 1I4W 01121 C8 3325 
A21R41 0683-5115 R:FXD COMP 5lJ OHM 5% 1/4W 01121 C8 5115 
A21k42 0683-1025 R:FXD COMP 1000 OHM 5% 1I4W 01121 CB 1025 
A21R't3 0683-1025 R:FXD CDMP 1000 OHM 5% 1/4W 01121 C8 1025 
A21'"1 3101-1341 SWITCH: SLIDE SPDT 0.5A 125V ACIDC 79727 C-ll1-0004 

AZ2 03330-66517 PC ASSY: SL3 VTO (IDENTICAL TO A20) 28480 03330-66517 
AZ3 "'13 03330-66532 1 PC ASSV: SL 1 PH. DET. 2B480 03330-~66532 

A23Cl 015')-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 
A23C2 0140-0198 C:FXD MICA 200 PF 5% 72136 RDMI5F201J3C 
A2.1C3 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363 

A23C4 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150DI05X9035A2-DYS 
A23C5 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F201J3C 
A2 !H ... 6 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RDMI5F821J3C 
AZ.lC 7 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RDMI5F821J3C 
AnC8 0160-2202 C:FXD MICA 75 PF 5% 28480 0160-2202 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A23C9
A23Cl0
A23L I I
A23CL2
A23CL3

A27CL4
A23CL5
A23Ct6
A23CL 7
A23C1B

A23CL9
A2 3C20
A23CzL
423C22
A23C23
A23C24 

^1A23CR I
A23CRz
A23CR'j
AzlCR+
A2 ICR 5

A23TCL
A2)TC2
A?_3t C 1
A2'TC4
A23I C5

A23 I C6
A23IC7
A23ICB 413
AZ3IC9
A23ICTO
A23rCr1
A23tC12
A 2311

427L2
A23L3
A?3L+

A2'L5
423L6
A2)L7
423L8
42301

42382
423A3
A2 3Q4
423A5
A2 3R1

A23Rz
423R3
A2 3R4
A23R5
A2)R6

423R7
423R8
423R9
423R10
423.{ll

A2)RL7
A23Rl 3
A23R I 4
A23Rl5
A23Rlo

A21RL7
A2 }RI B

A23Rl9
A23R2 0
A?3K2L

423R22
A23R2l
423R24
A?}R25
423R26

423R27
423R28
423R29
A23R30
A2-rR3 t

0t 60- 0362
o1 B0 -o229
0l 60-o940
01 40-o21 0
0160-2031

o1 40-o20 8
oI 60-098O
o1 70-o079
0lB0-L746
01 B0-l 746

0180-L746
ol40-0198
o160-2031
0160-2201
0160- 2202
0160-2201

1901-0040
L902-O62 )

tB20-o531
L820-O537
1820-0907
1B 20-O 5I 1

1820-OL74

lB 20-o75 I
1820-0616
1816-0991
lB 20 -o 304

1 820-007 5

1826-0043
9140-0238
9140-0210
9140-o210
91 40-0 137

9140-0r37
91 40-0 I0 7
9100-1618
9140-0 107
I B 54-0404

1854-O404
1853-0203
1853-00I0
1855-0081
06 B3- 2025

06B3-1035
06B3- 470 5

06B3-LO25
06 B 3- 2025
06 B 3-LO25

0683-41J',5
0683-1 03 5
0683-8215
0683 -2025
06 83- LO25

06 83-l 02 5
0683-3015
06 83-821 5
0683-3015

06 B_l- LO25
06 83- LO25
06 83-LO25
06 B 3- LO25
0683-1025

0683-LO25
o683-2025
06 83- L8 25
0683-1025
05 8 3 -3325

0698-430 B

0157-0415
06B3-2035
06 B3- 5 I25
0683-5L25

I

2

1

I

3

C: FXD I.I ICA 51]PF 5Z
C : F XD E LECT 33 UF I OU I0VDC!'|
C:FXD MICA 24OO PF 5Z
C:FXD MICA 27O PF 5Z
C:FXD MICA 36JO PF 5Z 5OOVDC|{

C:FXD MICA 680 PF 5Z
C:FXD MICA 6200 PF 2Z
C:FXD l.4Y O.047UF 2OZ 5OVDCl.l
C:FXD ELECT 15 UF TOZ zOVDC}I
C:FXD ELTCT 15 UF TO3 2OVDC!.J

C: FXD ELECT 15 UF IOZ ZOVDCI{
C:FXD MICA 2OO PF 5Z
C: FXD UICA 36C0 PF 5Z 5O0VDC|.{
C:FXD MICA 5I PF 5Z
C:FXD MICA 75 PF 5Z
C:FXD MICA 51PF 5o/o 300VDCW
NOT ASSIGNED
NOT ASS IGNET)
NOT ASS IGNED
DIODE: S IL ICON 30MA 3Oi{V
DIODE:ZENER

IC:TTL DUAI- 4-INPT NAND GATE
IC:TTL DUAL 4-INPT NAND GATE
TC:TTL TRIPLE 3-INPT NAND GATE
IC:TTL QUAD 2-INPT AND GATE
I C: TTL HEX INVERTER

IC:TTL PRESETTABLE DECADE COUNTER( 50MHZ
IC:TTL 4-BIT 2"INPT MULTIPLEXER
BI_POLAR MEMORY
IC:TTL J-K M/S ?IF H/CLOCKED 6. INPTS
NOT ASS IGNED
IC: TTL DUAL J.K MASTER SLAVE FIF
lC: LINEAR 0PERATI0NAL AMPLIFIER
C0lL: ML0 CHOKE 82 UH 5%
CSIL/CHOKE lOO UH 5Z
COIL/CHOKE lOO UH 5Z
COIL:FXD RF ICOO UH 5Z

COIL:FXD RF 1OOO UH 5Z
COIL:FXD RF 2T UH IOZ
COIL:MOLDED CHOKE 5.60 UH
COIL:FXD RF 27 UH lOU
TSTR: SI NPN

TSTR: SI NPN
TSTR:SI PNP
TSTR: SI PNP ( SELECTED FROH 2N325I }

TSTR: SI FET
R:FXD COMP 2OOO OHM 5Z L/4H

R:FXD CO},IP IOK OHM 5Z L/4W
R: FXD COHP 47 IJHM 5Z Ll 4VI

R : F XD C OMP 1000 OHf.t 5Z L/ 4W
R:FXD C0MP 2000 OHM 5Z Ll4bl
R:FXD COMP IOOO OHM 5Z L/4W

R: FXD COMP 47 OHM 5Z Ll 4H
R:FXD COMP lOK OHM 5Z L/4U
R:FXD COMP 82C OHM 5Z Ll4W
R:FXD COMP 2OOO OHM 5Z LI4JI
R:FXD COHP 1OOO OHM 5Z L/4W

R:FXD COMP 1OOO OHM 5Z L/4YI
R:FXD COHP 3OO OHH 5Z L/4U
R:FXD COHP B2O OHM 5Z L/4H
R:FXD COI'IP 300 OHM 5Z L/4W
NOT ASSIGNED

R:FXD COMP IOOO OHM 5Z L/4W
R:FXD COMP IOOO OHM 5Z L/4W
R:FXD COMP 1OOO OHM 5Z L/4W
R:FXD COl'lP 1000 OHM 52 L/4W
R:FXD COMP IOOO OHM 5T I/+W

R:FXD COl,lP 1000 OHM 5Z Ll4Vl
R:FXD COMP 2OOO OHM 5Z L/+V
R:FXD COMP ISOO OHM 58 Ll4VI
R:FXD COMP IOOO OHM 5Z L/4W
R: FXD COMP 33JO OHM 5Z LI 4UI

R:FXD MET FLM 16.9K OHM 1I 1/8t{
R:FXD MET FLM 475 OHt TZ I/8H
R:FXD COMP 2OK OHH 5Z L/4W
R:FXD COMP 5IOO OHM 5Z Ll4VI
R:FXD COMP 5IOO OHM 5Z L/4U

284BO
284BO
o0B 53
284BO
o0B 53

72L36
o0853
84411
284BO
28480

28480
7 2L36
008 53
72L36
28+80
28480

07 263
28480

?B4BO
284BO
oLzg5
oLze5
o L295

oL295
07 263
284 BO

oL295

01295
28480
99800
82L42
82L42
2848 0

28480
998 00
284BO
99800
28480

28480
28480
28480
80131
0 1l2l

01121
0It2l
01121
0r121
01121

oll2l
0l12l
01t2l
01121
0 ll2l

01121
0 l12l
oll 2r
0 1r2r

o 1l2l
0 1121
01121
0 ll2l
0112r

0 1121
0lt21
0tl2l
olr2 I
0l121

28480
284 B0
0tl 21
0tI21
0l121

0 160-0362
0 I B0- 0229
RDMl 9F242J5C
0140- 02 10
RDM2OF362J5S

RDM15F66IJ3C
RDMI9F622G3S
STYLE 3 TYPE 6OIPE
0 I 80- Ll46
0180-Ll46

0l 80" Ll46
RDM15F2O1J3C
RDH20F362J5S
RDM15 E5 lOJ IC
0160- 2202
01 60-2201

FDGlOBB
L902- O623

I 820" 0537
1 820- 4537
sl\7412N
SNT4OBN
s N74 04N

sN74196N
u7 8932.259X
1 81 6-0991
sN7472N

SN 7473N
1826-0043
1537-72
l5-1315-12J
15-1315:t2J
9140- 01 3 7

9140-0 137
1840-38
9100-1618
1840"38
LB54- O404

1 854: 0404
I 853- 0203
1853-OO10
2N5245
cB 2025

cB 1035
cB 4705
cB LO25
cB 2025
cB LO25

cB 4705
cB 1035
cB 82L5
cB 2025
cB LO25

cB LO25
cB 3015
CB B2L5
cB 3015

cB LO25
cB LO25
cB LO25
cB LO25
CB LO25

cB LO25
c8 2025
cB 1825
cB LO25
cB 3325

06 98-4308
o757 - 04l 5

cB 2035
cB 5L25
cB 5L25

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A23C9 0160-0362 C:FXO MICA 5lJPF 5% 28480 0160-0362 
AnclO 0180-0229 C:FXO ELECT 33 UF 10% 10VOCW 28480 0180-0229 
A23['11 0160-0940 I C: FXO MICA 2400 PF 5% 00853 ROM19F242J5C 
A23U2 0140-02l0 C:FXD MILA 270 PF 5% 28480 0140-0210 
A23CI3 0160-2031 2 C: FXD MICA 3600 PF 5% 500VOCW 00853 ROM20F362J5S 

A23CI4 0140-0208 C:FXD MICA 680 PF 5% 72136 ROMI5F68lJ3C 
A23Llj 0160-0980 I C:FXD MICA 6200 PF 2% 00853 ROM19F622G3S 
A23C16 0170-0079 C :FXD MY 0.047UI' 20% 50VOCW 84411 STYL E 3 TYPE 60lPE 
A23C1 7 0180-1746 C:FXO ELECT 15 UF 10% 20VOCW 284BO 0180~1746 
A2 3C I B 0180-1746 C:FXO ELE,CT 15 UF 10% 20VOCW 28480 0180-1746 

A23C19 0IBO-1746 C:FXO ELECT 15 UF 10% 20VOCW 28480 0IBO-I746 
A23C20 0140-0198 C :FXD MICA 200 PF 5% 72136 ROM15F20lJ3C 
A23Cd 0160-2031 C:FXO MICA 3600 PF 5% 500VOCW 00853 RDM20F362J5S 
A23U2 0160-2201 C:FXO MICA 51 PF 5% 72136 ROMI5E510JIC 
A23C2 3 0160-2202 C:FXO MICA 75 PF 5% 28480 0160-2202 
A23C24 "1 0160-2201 C:FXD MICA 51PF 5% 300VDCW 28480 0160-2201 
A23LRI NOT ASSIGNED 
A23 Ck 2 NOT ASSIGNED 
A23Cf.d ~OT ASS IGNEO 
A23LR4 1901-0040 DIODE: SILICON 30MA 30WV 07263 FOGI088 
AZleR5 1902-0623 OIOOE:lENER 28480 1902-0623 

A231C I 1820-0537 IC:TTL DUAL 4-INPT NAND GATE 28480 1820- 0537 
A2j[ C2 1820-0537 IC: TTL DUAL 4-INPT NAND GATE 28480 1820-0537 
A23IC3 IH20-0907 IC: TTL TRIPLE 3-INPT NAND GATE 01295 SN7412N 
A2llC4 1820-0511 IC:TTL QUAD 2-INPT AND GATE 01295 S~7408N 
A231C5 1820-0174 I C: TTL HEX INVERTER 01295 SN7404N 

Anlc, 1820.°0751 IC :TTL PRESETTA8LE DECADE COUNTER ( 50 MHZ 01295 SN7419bN 
A231L7 1820-0616 IC: TTL 4-8IT 2-INPT MULTIPLEXER 07263 U7893?259X 
A231C8 "13 1816-0991 81-POLAR MEMORY 28480 1816-0991 
A23IC9 18Z0-0304 IC: TTL J-K M/S rtF W/CLOCKED & I NPTS 01295 SN7472N 
A231CIO NOT ASSIGNED 
A231C 11 1820-0075 IC: TTL DUAL J - K MASTER SLAVE F/F 01295 SN7473N 
A231C12 1826-0043 IC: LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043 
A23L1 9140-0238 COIL: MLD CHOKE 82 UH 5% 99800 1537 -72 
A23L2 9140-0210 CJIL/CHOKE 100 UH 5% 82142 15-1315-12J 
A23L3 9140-0210 COl LlCHOKE 100 UH 5% 82142 15-1315-12J 
A23L~ 9140-0137 COIL:FXO SF [JOO JH 5% 28480 9140-0137 

AnL5 9140-0137 COIL:FXD RF 1000 UH 5% 28480 9140-0137 
A23L6 9140-0107 COIL:FXO RF 27 UH 10% 99800 1840-38 
A23L7 9100-1618 CJIL: MOLDED CHOKE 5.60 UH 28480 9100-1618 
AnL8 9140-0107 COIL:FXo RF 27 UH 10% 99800 1840-38 
A2301 1854-0404 TSTS:SI NPN 28480 1854-0404 

A23Q2 1854-0404 TSTR:SI NPN 28480 1854- 0404 
A2303 1853-0203 TSTR:SI PNP 28480 1853-0203 
A23Q4 1853-0010 TSTR: SI PNP (SELECTED FROM 2N3251 ) 28480 1853-0010 
A2305 1855-0081 TSTR:SI FET 80131 2N5245 
A2: jRl 0,83-2025 R: FXO COMP 2000 OHM 5% l/4W 01121 C8 2025 

A23K2 0683-1035 R:FXO CO,~P 10K OHM 5% l/4W 01121 CB 1035 
A23R3 0683-4705 R: FXO COMP 47 OHM 5% l/4W 01121 CB 4705 
A23R4 0683-1025 R:FXO COMP 1000 OHM 5% l/4W 01121 C8 1025 
A23R'> 0683-2025 R: FXO COMP 2000 OHM 5% l/4W 01121 CB 2025 
nlR6 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 ca 1025 

A23R7 0683""47J5 R:FXO COMP 47 OHM 5% 1/4W 01121 CB 4705 
A23R8 0683-1035 R: FXD COMP 10K OHM 5% 1/4W 01121 C8 1035 
A23R9 0683-8215 R: FXO COMP 82J OHM 5% l/4W o llZI C8 8215 
AdRIO 0083-2025 R:FXO COMP 2000 OHM 5% 1I4W 01121 CB 2025 
A23RII 0,83-1025 R:FXO COMP 1000 OHM 5% l/4W 011Z1 C8 1025 

A23R 12 0683~1025 R :FXO COMP 1000 OHM 5% 1I4W 01121 C8 1025 
A23R13 0683-3015 R: FXO COMP 300 OHM 5% 1/4W 01121 C8 3015 
A23RI4 0683-8215 R:FXD COMP 820 OH,~ 5% l/4W 01121 C8 8215 
A23RI5 0683-3015 R:FXO COMP 300 OHM 5% l/4W 01121 C8 3015 
A23Rlo NOT ASSIGNED 

A23RI7 0683-IOZ5 R:FXO COMP 1000 OHM 5% 1I4W 01121 C8 1025 
AZlRI8 0683-1025 R:FXo COMP 1000 OHM 5% l/4W 01121 CB 10Z5 
A23RI9 0683-1025 R:FXO COMP 1000 OHM 5% 1I4W 01121 C8 10Z5 
A23RZO 0683-IOZ5 R: FXD COMP 1000 OHM 5% 1/4W 01121 C8 1025 
A23k21 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 C8 1025 

A23R22 0683-1025 R: FXO COMP 1000 OHM 5% 1I4W 01121 CB 1025 
A23R23 0683-2025 R :FXO COMP 2000 OHM 5% 1I4W 01121 C8 2025 
AZ3R24 0,83-1825 1 R:FXO COMP 1800 OHM 5% 1I4W 011Z1 CB 1825 
A23R25 0683-1025 R:FXO COMP 1000 OHM 5% 1I4W 01121 C8 1025 
A23R26 0,83-3325 R:FXO COMP 33JO OHM 5% 1I4W 01121 CB 3325 

A23k27 0698-4308 3 R :FXD MET FLM 16.9K OHM 1% 1I8W 28480 0698-4308 
A23R28 0757-0415 R:FXO MET FLM 475 OHM U 1I8W 28480 0757-0415 
A23F<29 0683-2035 R:FXD COMP 20K OHM 5% 1I4W 01121 C8 2035 
AZ3R30 0683-51Z5 R:FXO COMP 5100 OHM 5% 1/4W 01121 CB 5125 
A2lk31 0683-5125 R:FXO COMP 5100 OHM 5% 1/4W 011Z1 CB 5125 

See introduction to this section for ordering information 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

A?_VI< 3 2
A23R-il
A23k 3+
A23t\35
A21R )6

A2 )R3 7
A?4
A24C L

424L2
A24C3

AZ4C4
A24C 5
424C6
A24C7
A24C 8

A2+C 9
A24ICI
A2+L 1

A7+L 2
A24t i

424L4
AZ4Q T

A24R I
A2+R2
424'r,3

A2+R4
A24R5
424R6
424R7
A24R u

A?4:t.9
A24Rl O

A24R 1 I
A24RL2
A24R I 3

A24RL+
A24RL5
425
A25CL
A25C?

A25C3
425C4
A25C5
A25C o
A25L7

A25C 8
425C9
A25Cl0
A25CLL
A25C L 2

A25Ct3
A25C L 4
A25CL 5
A25C I 6
A25LL7

425CTB
A25Cle
A25C2A
A25C2L
A25C22

425C2'3
425C24
A75C?5
A25C 26
A25C27

A25C 2 I
A25CRI
A25CR2
A25CR 3

A25CR4

A25CR5
A2 5C Ro
A25TCI
A25TC?
A25L I

06B3-2035
06B3-1135
0698-4308
06 B3- 2025
o6 83-3 01 5

06B3-4125
03330- 66520
oI50-0093
0l 50-0093
ol50-0093

ol 6J-0 33 5

0140-0210
o1 50-0093
01 80- L7 4b
01 80 -Ll46

0180-L7+6
1858-0019
9140-0210
9100-L627
et 40'0 10 7

91 40-0 107
1854-0019
069B-4453
Oo 98 -445 3

07 57 -O407

o'tr7-0407
0157-O?71
0751-O277
o698-4425
O7 51 -O+42

06 98 -3279
0757-0349
06 9B-3 5t I
01 57 -O415
01 51 -O403

0757-O277
o7 51 -O4A7
ov330- 665 2L
01 B0-o22e

0170-o079
o150-009 3
0l 40*o 20 0

01 40-o I9 1

0l 40-0203
0150-009 3

ol 50-0093
01 50-009 3

ol 50:0093
01 50-o09 3
ol 50-0093
o150-o093
01 50-o093

0150-0093
ol 50-ooe3
ol 50-009 3
ol 50-ooe3
0150-o093

0l B0-1 746
0l B0- 17 46
o1 80-o29 I
0180-L735
0l 50-0093

0150-0093
l90l-0040
l90l-0040
1902-0025
I90I-0040

oL22:0 05 9
oL22-0059
Le 26-OO43
LB26-0043

I

I

3

3

37

I

II
2
I
I

t

2

R:FXD COMP zOK OHU 5Z L/4W
R:FXD C{JMP lIK OHM 52 Ll4W
R:FXD MET FLM I6.9K CHM LZ LlBW
R:FXD COHP 2OOO OHM 5Z I/4W
R:FXD COMP 300 CH!'l 5% L/4u

R:FXD CoMP 4700 OHM 5Z L/4w
PC ASSY: SLl MI X

C:FXD CER 0.01 UF +80-202 I0OVI,Chj
C:FXD CER O.OI UF +BO-2OI IOOVDCI.J
C:FXD CER 0.01 UF +80-.2O2 l00VDCtil

C:FXD MICA 91 PF 1U
C:FXD MICA 270 PF 5Z
C:FXD CER O.OI UF +BO-2OT IOOVDCH
C: FXD ELECT 15 UF 1O8 2OVDCI./
C:FXD ELECT 15 UF IO8 2OVDCH

C:FXD ELECT I5 UF TOZ ZOVDCl./
TSTR ARRAY:DUAL INDEP. DIFFERENTIAL
C]ILlCHOKE IOO UH 5Z
COIL/CHOKE 39 UH 5Z
COIL:FXD RF 27 UH TOU

COIL:FXD RF 27 UH
TSTR: SI NPN
R:FXD FLM 4O2 OHM

R:FXD FLM +O2 OHM
R:FXD MET FLM 2OO

10u

lz l/Bt.,J
lg l/BH
OHM IU L/8H

R:FXD HET FLM 2OO OHM TU L/8H
R:FX) MET FLM 49.9 OHM 1Z I/B|l,l
R:FXD XIET FLM 49.9 OHM IX L/B,I
R:FXD FLH 1.54K OHlq f t l/Bl.J
R:FXD MET FLM 10.0K OFIM 1t 1/8irJ

R:FX) MET FLM 4990 OHM LZ L/8W
R:FXD HET FLM 22.6K OHM Ig LlB,I
R: FXD F LM 665 CIHM LZ T / BbI
R:FXD FLM 3920 OHM LZ I/8!.I
R:FXD I.IET FLM LzL OHM IU I/B!,l

R:FXD UET FLM +9.9 OHM IU L/8H
R:FXD I'IET FLM 2OO OHM LZ Ll8H
PC ASSY:SLI/VTC B]ARt)
C:FXD ELECT 33 UF LOZ IOVDChJ
\OT ASS IGNED

NOT ASSIGNED
NCT ASSI GNED
C:FXD MY O.O47UF 2AZ 5OVDCt.J

C:FXD CER 0.01 UF +80-20U lOoVDC|/i
C:FXD MICA 390 PF 5Z

C: FXD MICA 56 PF 5Z 3OOVDCi./
C:FXD MICA 30 PF 5Z
C:FXD CER C.0l UF +80-202 l00VDCI.J
C:FXD CER 0.01 UF +BO-20t l00VDCl.l
C:FXD CER O.OI UF +BO-2OI IOOVDCI{

c
a
(-

c
I

FXD CER O.01 UF +BO
FXD CER O.OI UF +BO
FXD CER O.OI UF +BO
FXD CER O.O1 UF +BO
FXD CER O.O1 UF +BO

208 l00vDcw
202 l0ovDcw
202 l00vDc|"/
202 l00vDil,J
202 l00vDcH

c:FXD CER 0.01 UF +80-20U l00VDCH
C : FXD CER O. 01 UF + BO'2OT lOOVDCI{
C:FXD CER 0.01 UF +80-2Ot 10OVDC}'/
C:FXD CER 0.01 UF +80-20t tO0VDCI"l
C:FXD CER 0.01 UF +80-20t 100VDCH

C:FXD ELECT I5 UF lOU zOVDC!{
C:FXD ELECT 15 UF IOU ZOVDC!.J
C:FXD ELECf 1.0 UF 10U 35VDCl,{
C: FXD ELECT O.22 UF l0U 35VDCI{
C:FXD CER 0.01 UF +80-20? lO0VDCH

C: FX D C ER O. O I UF +BO-2OE IOOVDCIJ
DIODE :SILICON 3O},IA 3OI.IV
DI ODE: S IL ICON 3OMA 3OI{V
D I ODE , BREAKDOI.'N: 1O. OV 5Z 4OO Hl'J

DI]DE:SILICCN 30HA 3OhJV

DIODE :VOLTAGE VARIAALE CAPACTTANCE
DIODE: VOLTAGE VARIABLE CAPACI TANCE
I C: T I NEAR OPERATI TJNAL AI.IPL IFI ER

IC:L INEAR SPERATIONAL AHPLIFIER
NOT ASS IGNED

0l l2l
0tl2l
?84 BO

0lr2l
0ll2l

0ll2l
284 B0
72982
729 82
72982

284BO
284BO
729 82
28+80
28480

284BO
o27 35
BZL42
82L42
99800

99800
284BO
284BO
284BO
284BO

28480
284 BO

284 BO

28480
28480

284BO
284 BO

2B4BO
284BO
284 BO

284 B0
284 B0
284 B0
284BO

8441 I
72982
72L36

1e701
284 BO
72982
72982
72982

72982
72982
729 82
12982
72982

72982
729 82
72982
72982
72982

28480
28480
56289
28480
729 82

72982
01263
07 263
28480
07 263

28480
28480
2B4BO
2848O

cB ?o35
cB 1135
069B-4308
cB 2025
cB 30 15

cB 47 25
03330-665 20
801-K80001 1

801-K8000 ll
801-K BO00l I

0160 -o335
0140-0210
BOI-KBO00 I I
0180-L746
0lB0-L746

0l Bo- L746
cA 3054
t5-l 3L5"LzJ
15-13L5-2J
1840-38

I 840-38
I 854" 001 9
069B - 4453
0698- 4453
0757 - O40t

0757 - 0407
0157- O277
o757 - A277
06 98 -4425
o757 - 0442

0698 -3279
o757 - 034 9
06eB-3511
o757 - O435
o757 - 0403

o757- 0271
0757 - 0407
0333 0- 6652 I
0l 80 "0229

STYLE 3 TYPE 60IPE
801"K800011
RDMl5F3el-J3C

RDMI5E56OJ 3OOV
0 I 40-o 203
801-K8000l I
B0l-K BO00l I
801:KBO001l

BOl-K80001 I
801-K 8000 I I
8O1"K800011
BOI-K80001 I
801-K8000 I I

B0l-K8000I1
801-K8000 I t
801-KB000t I
B0t-KBOO01 1

801-KBOO0t I

0180-L746
0180-L746
150D105x903542-DYS
01 80" L735
801-K8000 1 I

801"K800011
FDGIOBS
FDGIOBS
L902"OO25
FDGlOBS

oL22- OO59
oL22- 0059
I 826- 0043
L826- O043

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr Mfr Part Number 

Designation Code 

A23R32: Oh83~L035 R:FXD CUMP <'OK OH"1 5% 1/4W 01121 CB 2035 
A.(':>KjJ 0683-1135 R:FXD CUMP 11K OHM 5% 1I4W 01121 CB 1135 
A2 3k J "t 0698-.308 ;(:FXJ MET FL M 16.9K CHM U 1I8W 28480 0698-4308 
J..I.)3h.35 0683-202~ R:FXD CUMP 2000 OH~ 5% 1I4W 01121 CB 2025 
AL1f{j6 0683-301:) R: F XD COMP 300 CHM 0% 1/4" 01121 CB 3015 

A2.lk37 0683"4725 R: FXO COMP 4700 OHM 5% 1I4W 01121 CB 4725 
A?4 03330-b6520 I PC ASSY:SLI MIX 28480 03330"66520 

A24C I 0150-0093 C: FXD CER 0.01 UF +80"'20% 100VOCW 72982 801-KEOOOII 
A.24L2 0150-0093 C:F XD CER 0.01 UF +80-20% 100VOC W 72982 BOI-K8000 11 
AZ.t.,.C 3 vlSO-OOSl3 C:FXO C ER 0.01 UF +80~20-6 10ovelO' 72982 801-K800011 

A24L4 016Jo'0335 1 C:FXD MICA 91 PF l% 28480 0160-0335 

AL'4l 'J U14iJ-Q 210 C:FXD MICA 270 PF 5% 28480 0140-0210 
A24C6 01 '>0-0093 C:FXD CER 0.01 UF +80-20% 100 VDC W 72982 801-KBOOOll 
i<2:4l.. 7 01HO-174C C:FXO tLeCT 15 UF 10% 20VDCW 28480 0180-1746 
A?4(.tj 0180-1746 C:FXO elECT 15 UF 10% 20VDCW 28480 0180-1746 

A24ClJ 0180 3 174b C: FXO ELECT 15 UF 10% 20VDCW 28480 0180~1746 

A2. 1 C 1 1858-001 Q TSTK ARRAY:OUAL I NO EP. DIFFERENTI AL 02735 CA 3054 

AZ4l1 9140-0210 COIL/CHOKE 100 UH 5% 82142 15-1315"'12J 
A24l.!. 9100-1617 COl L/CHOKE 39 UH 5% 82142 15-1315-2J 
A24l 3 9140-0107 CDIL:FXD RF 27 UH 10% 99800 1840-38 

A24l '+ 9140~0 10 7 COIL:FXD RF 27 UH 10% 99800 1840-38 
A~4-')1 1854-0019 TSTR:SI NPN 28480 1854- 0019 
AZ4R 1 0698-4453 3 R:FXD FlM 402 DHM 1% 1I8W 28480 0698-4453 

A.24R? 0698-44:) 3 R: FXD FLM 402 OHM 1% 118. 28480 0698-4453 

A24i<.3 0757-0407 3 R:FXO MET FeM <'00 OHM 1% IIBW 28480 0757-0407 

A2'i-k4 0757-0407 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757-0407 

A24R~ 0757-0277 37 R: eXO MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 

A24Rb 0757-0277 R:FXU ~ ET FLM 49.9 OHM 1% l/8W 28480 0757-0277 
A24R 7 0698-4425 1 R:FXD FLM 1.54K OHM 1% 1/8W 28480 0698-4425 

A74RB 07'.>7-0,+42 R:FXD MET FLM 10.OK OHM 1% 118. 2B480 0757- 0442 

A74t-..l) 0698-3279 R:FXJ I-1E:T FLM 4,90 OHM 1% 1I8W 28480 0698""".:3279 

A24RIO 07'>7-0349 11 R:FXJ MCT FLN 22.6K OHM 1% 1/8. 28480 0757-0349 
A24Kll 0698-3511 2 R:FXO FLM 665 OHM 1% 1I8W 28480 0698-3511 
A24k12 0757-0435 1 R:fXD FLM 3920 OHM 1% 1I8W 28480 0757-0435 

AZ4k13 0757-0403 1 R:FXD MET FLM 121 OHM 1% 1I8W 28480 0757-0403 

A24R14 07':>7-0277 R:FXD "'fT FLM 49., OHM 1% l/8W 28480 0757-0277 

R24K15 0757-0407 R:FXD MET FLM 200 OHM U l/8W 28480 0757-0407 
A20 03330~66521 1 PC ASSY:SLlIVTJ BJARD 28480 03330-66521 

A25Cl 0180-0229 C:fXD ELECT 3; Uf 10% 10VOCW 28480 0180-0229 

A25C? ~JT ASSIGNED 

AL5C3 NOT ASSIGNED 
A25C4 NOT ASSIGNED 
A20C 0 01 70-007~ C:FXO MY 0.047UF 20~ 50VOCW 84411 STYLE 3 TYPE 601PE 

A? 5C b Ol~O-OO~J C:FXO CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 
A25C 7 0140-0200 C:FXD MICA 390 PF 5% 72136 RDMI5F391-J3C 

A2'5C 8 0140,,0191 2 C:FXD MICA 56 PF 5% 300VDCW 19701 RDM15E560J 300V 

A25C9 0140-0203 C:FXD MICA 30 PF 5% 28480 0140-0203 

A25CIO 0150-0093 C:fXD CER 0.01 UF +80""20% 100VClCW 72982 BOI-KBOOOII 

A25Cll 0150-0093 C:fXD CER 0.01 UF +80-20% 100VDCW 72982 801-KBOOOli 

A25CIL. 0150-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 729B2 801-KBOOO11 

A25CI3 0150~0093 C:FXD CER 0.01 UF +80 .. 20% 100VDCW 72982 801-KBOOOIl 

A25Ci4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K8000ll 

A25CI5 0150-00S3 C:F XD CER 0.01 UF +80-20% 100VDCW 72982 801-KeOOO 11 

A25C 16 0150-0093 C:fXO CER 0.01 UF +80-20% 100VOCW 729B2 801-K800011 

A25l! 7 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 

A25CIB 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 729B2 801-K800011 

A2 5C 19 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 

A25C20 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 

A25UI 0150-0093 C:FXD CER 0.01 UF +80-20% 100VO::W 72982 801-K8000ll 

A25C22 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 

A25C23 0180-1746 C:FXD ELECT 15 UF 10% 20VUCW 28480 0180-1746 

A2 5C 2 4 0180- 1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746 

A25 C 2 5 0180-0291 C:FXD eLECT 1.0 Uf 10% 35VOCW 56289 150Dl05X9035A2·DYS 

A2oC26 0180-1735 C:FXO ELECT 0.22 UF 10% 35VDCW 28480 0180-1735 

A25C27 0150-0093 C:fXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 

A2,>L2 8 0150»0093 C: FXD CER 0.01 Uf +80-20% 100VDCW 72982 801-K8000ll 

A20CRl 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FOGI088 

A25CR2 1901-0040 DIODE: SILICON 30MA 30WV 07263 FOGI088 

A25Ck3 1902-0025 DICDE,8REAKDDWN:IO.OV 5% 400 MW 28480 1902-0025 

A25CR4 1901-0040 DIJDe:SILICQN 30M4 30WV 07263 FDGI088 

A2~CR.5 0122-0059 DIODE :VOLTAGE VARI A3LE CAPAC IT AN: E 28480 0122-0059 

A2 5C RD 0122-0059 DI DDt: VOLT A GE VARIABLE CAPACITANCE 28480 0122-0059 

A251C! lE2b-0043 I C: Ll NE AR OPERATIONAL AMPLIFIER 28480 1826-0043 

A2'>1 C 2 1826-0043 IC:LINEAR JPER4TIDNAL AMPLIFIER 28480 1826-0043 

A25Ll NOT ASSIGNED 

See introduction to this section for ordering: information 
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Reference
Designation

HP Part Number oty Description
Mfr
Code

Mfr Part Number

425L2
Az;L 3

425L4
425L5
A25L6

A2 50I
A25A2
A25A'l
425d4
425a5

A2ra6
425d7
425Q8
A2509
425Q10

A25rlll
A250 I 2
A2501 3
A25AL+
42501 5

A25dlb
A25017
A250lB
A25QI 9
A25RI

425R2
A2'R3
A2 5R4
425R5
A25Ro

A2 5R7
A25R8
A25R9
A25Rl0
A25Rll

A25RL 2
A25R I 3

A25Rl4
A25RL5
A25R16

A25Rl7
A25R18
A25R19
425R20
A25f<2L

A25R2Z
A25R23
A25R24
425R25
425R26

A25R2_7
A25R28
425R29
A2 5R 30
A25R3 I

A25R3?
425R33
425R34
A25R35
A2 5R36

425R37
A25R38
A25R39
A2 5 R40
A25R,4l

425R42
A25R41
425R4+
A25R45
A2 5R46

A25R41
A2 5R4 I
A2 5R49
A25R50
A25R5 t

9100 -33L2
9140- 0 t0 7
9140-0107
9140-0210
9lo0-1617

lB53-0010
1 I 54-O40 4
1854-0354
1853-0010
tB55-0081

tB53-,O010
IB53-001.0
1855-O081
LB54-O40 4
LE54-O345

LB54-O 3+5
1854-0019
1854-0019
1854-OOl9
1854-0019

lB54-001e
LB54-0019
1854-O019
1854-0345
o7 57 -4289

2 I O0 -2522
07 51 -O442
2 1 00- z5L6
01 57 -O442
2 I 00- 2522

ot 57 -0442
2100-2516
a7 57 -O442
06 B3- L555
0698-6 71 9

0s 9B -B 235
069B-3219
2100-3056
069B-3279
o757-0401

06 98 -3219
07 57 -040 I
o7 57-O401
0757-0469
07 57 -O430

06 9B-4486
07 51 -0449
06 9B- 3 228
o7 57-O27 2
069B-4 L23

o7 57 -O43)
0698 -+5L2
0698-4470
07 57 -O442
o7 57 -O427

01 57 -0442
0757-0283
0757-040 I
o7 57 -0442
ot57-o277

0698-4308
o757-0280
o698-3512
07 57 -O 283
o7 57-O277

06 9B -3558
07 57 -O271
0683-41 25
o68?-4705
06 83 -4705

06 83 -4725
0683-1015
06 B3 -4725
06 83- 470 5
o683-6 Bl 5

t

1B

L4

I

I
16

2
I
I

9

I

3

6

INDUCTOR:VAR I.OO UH IOU
COIL:FXD RF 21 UH IOT
COIL:FXD RF 27 UH lOZ
COIL/CHOKE lOO UH 5Z
cciL/cHoKE:3.90 uH l0u

TSTR:SI PNP(SELECTED FROM 2N3251)
TSTR: St I\PN
TSTR: S I NPN

TSTR:SI PNPTSELECTED FROM 2N3251)
TSTR: SI FET

TSTR:SI PNP(SELECTED FROM 2N325TI
TSTR:SI PNP(SELECTED FROM 2N325LI
TSTR:SI FET
TSTR: S I NPN
TSTR: SI NPN

TSTR: SI NP\
ISIR,:SI NPN
TSTR: SI NPN

TSTR:SI NPN
TSTR: SI NPN

TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
R:FX) MET FLH I3.3K OH| Tg L/BW

R:VAR CERMET lOK OHM IOZ LtrN L/2d
R:FXD MET FLM IO.OK OHM LZ I/BI,J
R: VAR CERMET IOOK CHM IOZ LIN L/2,1
R:FX) MET FLM IO.OK OHM Tg I/8I.J
R:VAR CERMET lOK OHM IOT LIN L/?'I

R:FXD MET FLM 10'OK OHM 1T L/9VI
R: VAR CERI'{ET lOOK OHH IOZ LIN L/7'rI
R:FXD MET FLM IO.OK OHM IU L/BH
R:FXD COHP I.5 MEGOHM 5Z Ll4H
R:FXD FLH 15K OHM 1Z T/8W

R: FXD FLM 9.31K IJHM 1U L/ BW

R:FXD MET FLM 4990 OHM Ig LlBW
R:VAR CERMET 5K IJHH IOU TYPE P 3/4W
R:FXD MET FLM +99O OH|' TU L/BW
R:FXD !IET FLM lOO OHM Ig L/BVI

R:FXD MET FLM 4990 OHM 1g LlBH
R:FXD ),IET FLM lOO CHM IZ T/BN
R:FXD MET FLM IOO OHM IT L/8W
R: FXD I'1ET FLM 150 K OHI.I 1U I/BI{
R:FXD MET FLM 2.2LK OHM IT I/BW

R: FXD M ET FLM 24.9K OHM TU I/ BI{

R:FXD FLM ZOK OHM 1g l/B}i
R:FXD MET FLM 49.9K OHH 1Z 1/BI,J
R:FXD FLM 52.3K OHM IU LlBH
R: FXD MET FLI.I 499 OHM TU LlBN

R:FX) MET FLM 3.3?K OHM IZ LlBW
R:FXD FLM 88.7K OHM 1T LlEU
R:FXD FLF{ 6.98K OHM Tg L/8U
R:FXD MET FLM lO.OK OHl', TU 1/Bt,'|
R:FXD HET FLM I.5K OHI{ IU LlBW

R: FXD MET FLM IO. OK CHM IZ 1/ BI{

R:FXD FLM 2K OHq IZ l/BW
R: FXD MET FLM 1OO OHM IZ 1/8I.I
R:FXD MET FLM IO.OK OHM lU 1/8H
R:FXD MET FLM 49.9 OHH IU LlB]tI

R:FXD ilET FLH 16.9K t]HI'{ IT L/8W
R:FXD MET FLM IK OHM 1g 1/BI.J
R:FXD FLM 60.4K OHt"! lg L/9Vl
R:FXD ilET FLM 2.OOK I]HM I{ I/B!'l
R:FXD MET FLM 49.9 OHM 1T I/BI.I

R:FXD MET FLM 4.O2K OHH lU l/Bl'l
R : F XD I.|ET F LF,I 49.9 OHM LZ L/ gb|

R:FXD CCHP 47OO OHM 5Z L/4W
R:FXD COMP 47 OHM 52 Ll4bI
R:FXD COMP 47 OHM 5Z L/4W

R:FXD COMP 47OO OHM 5Z L/4H
R: FXD COI.{P 100 OHM 5Z L/ 4W

R:FXD COI'{P 41OO OHM 5Z Ll4Vl
R:FXD COMP 41 OHM 5X L/4W
R:FXD COHP 680 OHM 5Z Ll4VI

2 84BO
e r800
998 OO

B 2L42
2B4BO

2848O
2848O
2B 4BO
284BO
B0l3t

284BO
28480
B0r3t
28480
B 0l3l

B0t3l
zB4eO
28,480
28480
284BO

284BO
28 480
28480
I013 t
284 B0

284 B0
284 BO

28480
284BO
28480

284BO
28480
244 80
0t121
?B4BO

28480
284BO
2848O
284BO
284BO

284BO
284BO
284 BO

284BO
284BO

zB4BO
28484
2B4BO
284BO
28480

284BO
284BO
2B+BO
284 80
284 B0

28480
24546
zB4BO
284BO
284 BO

2B4BO
284BO
284BO
28480
28480

284 gO

284 BO

01121
0ll2l
o1121

01121
01121
0lr2l
01121
011 2l

el00-3312
lE40-38
1840-38
l5-17L5--L2J
ql00-l6l/

1853-0010
tg54- 0404
1354-0354
I853-00l0
2t15245

I 853-0010
rE53-0010
2N5245
L 354* 04 04
2Ni5l79

2N5179
L',d5+- 0019
I 35r+- 0Ol9
I B5+-0019
1854-0019

1854- 001"9
L354- 001 e
1854-0019
2N5r 79
0757-O289

2 I 00 "2522
c757-0442
2 r 00- 25L6
0757 "0442
2l 00- 2522

0751 - O44 Z
2LAO- 25L6
o757 *0442
CB 1555
0698-6719

06 9B - 8235
06 9B "1279
2100-3056
0698 -3279
o757-0401

0698 -327e
0157-0401
0757-0401
0/57-0469
0157-0430

0698- 4486
o757 - 0449
o69B- 3228
o757-O212
0698 - 4L?1

0151 - 0433
06eE- 45L2
0698-4470
0157 " 0442
0157 - 0427

0757 - 0442
c4-118-T0-2001 - F

0157- 0401
o757 - 0442
0151 " 0271

0698-4308
0757-0280
069B -3512
o757"0283
07 57 - 4277

0698-3553
01 57 " 0277
cB 4125
cB 47 05
cB 4705

cB 4725
cB r015
cB +T 25
cB +7 05
cB 6815

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AZ,L2 9100-3312 I~OUCTOR:VAR 1.00 UH 10% 28480 9[00-j312 
A2:iL 3 9140-0107 COIL:f-XO RF 27 UH 10% g~300 1140-3Q 
A25L4 9140-0107 :OIL:FXO RF 27 UH 10% 99800 1840,,38 
AZ,L 5 9140-0210 COIL/CHOKE 100 UH 5% 82142 lS-L315·'LZJ 
AZ5L6 9100-1617 I CCIL/CHOKE:3.90 UH 10% 28480 cIOO~1617 

A2"J! 18.,3-0010 TSTR:SI P~P(SELECTED FROM 2N32511 28480 Ifj5J~.JOIO 

A25bl2 1854-0404 TSTR:SI NPN 23480 1954~0404 

A25Uj 1854-0354 TSTR:SI NPN 28480 1354'~03S4 

A251.i4 lf353-0010 TSTR:S! PNP( SELECTED FRDM 2N3251) 28480 U353°,QOIO 
A25u5 1855-0081 TSTR: 51 FET 80131 2 OJ 52 4 5 

A2?u6 1853"0010 TSTR:S! PNP(SHECTEO FROM 2N3251) 28480 185;-0010 
A25~7 1853-0010 TST":S! PNP (SELECTED FROM 2N3251) 28480 1853-0010 
A25Q8 1855-0081 TSTR:S! FET 80131 2N5245 
A25W9 1854-0404 TSTR:S! NPN 28480 1354 L '0404 
A25ulO 1854-0345 TSTR:SI NPN 80131 2"1517g 

A2 5~1l 1854-0345 TSTR: S! NPN 90131 2N5179 
,Il,2jQl..2 1854-0019 TSTR:S! NPN 28480 1354-0019 
A25WI3 1854-0019 TSTR:SI NPN 28480 1354,0019 
A25WI4 1854-0019 TSTR:S! NPN 23480 1854-0019 
A25~15 1854-0019 TSTR:S! NPN 28480 185 /t"0019 

.lI2'J>Jlb 1854-0019 TSTR:S! NPN 28480 I 854 c, 001 9 
A25WI7 1854-0019 TSTR:SI NPN 28480 1354~OO19 

A25UI8 1854-0019 TSTR:SI NPN 28480 1854~0019 

A25UI9 1854-0345 TSTR:SI NPN 80131 2~5179 

A2,kl 0757-0289 R:FX) l"1ET FLM 13.3K OHM 1% lIBW 28480 0757-0289 

A25k2 2100-2522 R: VAR CERMET 10K OHM 10% LIN 1/20 20480 2l00~Z522 

A25R3 0757-0442 R:F XD ,~ET F L~~ 10. OK OHM 1% 1I8W 28480 0757-0442 
A25R4 2100-2516 R:VAR CER~~ET lOOK OHM 10% LIN 1I2W 28480 2100-2516 
A25K5 0757-0442 R: F XJ MET FLM 10. OK OHM U 1/8W 28480 0757-0442 
A25Ko 2100-2522 R:VAR CERMET 10K OHM 10% LIN IIbl 28480 2l00~2522 

A25R7 0757-0442 R:FXO MET FLM 10. OK OHM 1% 1I8W 28480 0757-0442 
A25R8 2100-2516 R:V4R C ERMEr lOOK OHM 10% LIN 112. 28480 2100-2516 
A25k9 0757-0442 R :FXJ MfT FLM 1O.0K OHM 1% 1/8W 23480 0757-0442 
A25RIO 0&83-1555 R:FXD CDMP 1.5 MEGOHM 5% 1/4W 01121 C8 1555 
A25RII 0698-6719 R:FXD FLM 15K OHM 1% 1I8W 28[.80 0698-6719 

A,>5k12 0,98-8235 R:FXD FLM 9.31K OHM U 1/ 8W 28480 069S-8235 
A25R 13 0698-3279 R: Fx) MET F LM 499D OH~ U 1/8. 28480 0698-3279 
A25K14 2100-3056 R:VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3056 
A2,R 15 0&98-3279 R: FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279 
A25RI6 0757-0401 18 R:FXO ~ET FLM 100 OHM U 1/8~ 28480 o 75 7~ 0401 

A25RI7 0698~3279 R :FXD MET FLM 4990 OH~ 1% 1/8W 28480 0698 - 3279 
A2,RI8 0757-0401 R:FXD ~ET FLM 100 OHM 1% 1/8W 28480 0757-0401 
.25k19 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401 
A25R20 0757 0469 R:FXD ~ET FLM 150 K OHM 1% 1/ 8W 28480 015 7 ~04 6 9 
A25"21 0757-0430 14 R: F Xi) MET FLM 2.21K OHM U 1I8W 28480 0757-0430 

.25R22 0698~4486 1 R:FXD MET FLM 24.9K OHM 1% 1I8W 28480 0698-4486 
A25R23 0757-0449 R:FXD FLM 20K OHM U 1/8W 28480 0757-0449 
A25R24 0698-3228 R:FXD MET FLM 49.9K OHM 1% 1I8W 28480 0698-3228 
A2')R25 0757-0272 I R:FXD FLM 52.3K OHM U 1/8W 28480 0757-0272 
A25k26 0698-4123 16 R:FXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123 

A25R27 0757~0433 2 R:FXJ MET FLM 3.32K OHM 1% 1I8W 28480 0757-0433 
A25R28 0698-4512 I R:FXD FLM 88.7K OHM 1% 1I3W 28480 0693-4512 
A25R29 0698-4470 I R:FXD FLM 6.98K OHM a 1/8W 28480 0698-4470 
A25R30 0757-0442 R:FXD MET FLM 10.OK OHM 1% 1/ 8W 28480 0757-0442 
A25R31 0757-0427 9 R: F XO MET FLM 1.5K OHM U 1/8W 28480 0757-0427 

A25k32 0757-0442 R:FXD MET FLM 10.OK OHM U 1I8W 28480 0757-0442 
A25R33 0757-0283 I R:FXD FLM 2K OHM 1% 1/8W 24546 C4-1/8-TO-20Dl-F 
A25R34 0757-040 I R:FXD MET FLM 100 OHM 1% 1I8W 28480 0757- 0401 
.2.,R35 0757-0442 R :FXJ MET FLM 10. DK OHM 1% 1I8W 28480 0757-0442 
A25R36 0757-0277 R:FXD MET F LM 49.9 OHM 1% 1I8W 2848D 0757-0277 

A2 5R 3 7 0698-4308 R:FXQ ,~ET FLM 16.9K OHM U 1I8W 28480 0698-4308 
A2 5R 3 8 0757-0280 R:FXD MET FLM IK OHM 1% 1I8W 28480 0757-0280 
.25R39 06'18-3572 R :FXD FLM 60.4K OHM U 1I8W 28480 0698-3572 
A25R40 0757-0283 3 R:FXD MET FLM 2.00K OHM U 1/8W 28480 0757- 02 83 
A25R41 0757-0277 R:FXD MET FLM 49.9 OHM U 1I8W 28480 0757-0277 

A25R42 0698-3558 6 R:FXJ MET FLM 4.02K OHM 1% 1I8W 28480 0698-3559 
A25R43 0757-0277 R:FXJ MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 
A25R44 0&83-4725 R:FXD COMP 4700 OHM 5l 1I4W 01121 C8 4725 
A2 5R4 5 0683-4705 R:FXO COMP 47 OHM 5~ 1I4W Oll21 CB 4705 
Al'.;)R4b 0&83-4705 R:FXO COMP 47 OHM 5% 1/4W 01121 C8 4705 

A2.,R47 0683-4725 R:FXD COMP 4700 OHM 5% 1I4W 01121 C8 4725 
A25R48 0683-1015 R:FXD COMP 100 OHM 5~ 1/4W 01121 Co 1015 
A25k49 068j-4725 R:FXD COMP 4700 OHM 5% 1I4W OllZl CB 4725 
A25R50 0& 83-4705 R: FXD COMP 47 OHM 5% 1I4W OllZl CB 4705 
A25R51 0683-6815 R :FXD COMP 680 OHc~ 5% 1I4W 01121 CB 6815 

See introduction to this section for ordering information 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation HP Part Number otv Description Mfr

Code
Mfr Part Number

425R52
425k53
A2'R54
425R55
A25R56

A25i<57
A25R58
425R59
A2 5R60
A25R6 I

425R62
A25R63
A2 5R64
425R65
A2 5R66

A25Ro7
A25R68
A2 5 R69
425R70
425R7l

425R7 2

425k7 )
A25StJ1
A26 (B ONLY)
A26C I

426C2
A2bC3
A2bC1
A26C5
A?6C6

426C7
A26CB
426C9
A26C l0
A26C I I

A26CL2
Azbc l3
A26CR I
A26CR2
A26CR 3

A26C R4
A26C R 5
A26ICl
426 ICz
A26IC3

A26TC4
A26TC5
A26 I C6
A26LC7
A26 I Cd

A26 I C9
A26ICl0
A26ICtl
426 TCL2
A26L I

426L2
426L3
A2601
426Q2
A26'J3

426Q4
42605
A2606
426Q7
A26Q B

A26 09
426Q10
A25Qt I
A26R I
426R2

A26R 3
A26R4
A26R 5
426R5
A26R7

0683-6825
|.)69B-3437
05 B3 -470 5
o683-4725
06B3-1015

06B3-4125
o5 83-47C 5
06B3-22L5
06 B3 -47 25
0683-2?L5

0683-4705
o6 B3-2 225
o6B3-10r5
o683-47 25
06 83-6 80 5

06 B3-39L5
0757-0410
06 98 -357 2
o7 57 -0442
o6 83-I Ol 5

07 57 -O442
07 57 -O280
3 101- 1 341
03330- 66522
0I 60-0 157

0160:0207
01 50-0 084
o1 60 -o49 6
o1 70-0055

0l Bo -L746

ot 80-t 746

ol B0-1746
1901-0040
1901-0040
Leaz-o692

1901:0040
1902-0048
1820-0782
1820-0282
1820-0583

lB 20 -0322
1820-O322
lB 20 -o322
L820-O59 5
1820-o207

L820-O 207
1826-0043
1826-0043
1826-OO43
9140-0 107

91 00-l 5l B

9140-0 107
lB53-OOIO
1 853-0010
rB53-0010

1855-0386
I B 54-0404
1854-0351
1854-0351
l8 54-O 35 I

tB55-0386
I 853-00I0
1855-0386
a7 57 -O437
07 51-0427

0757 ^O442
07 57 -0430
07 57 -0427
07 57 -O430
07 57 -O449

5

3

I

I

I
6

)
L4

I
I

9

R:FXD C0llP 6800 OHtl 5Z L/4H
R:FXD MET FLII L]3 OHM IU L/BbI
R:FXD COMP 47 OHM 5Z L/4w
R:FXD COMP 47OO OHM 5Z I/4W
R:FXD COMP IOO OHM 5Z L/4w

R: FXD C0i\4P 47OO OHM 5Z L/ 4bl
R:FXD COMP 41 OHM 5Z Ll4W
R:FXD C0t4P 2ZO OHM 5Z L/4H
R:FXD C0MP 4700 OHM 5Z Ll4U
R:FXD COMP 220 OHM 5\ L/4W

R:FXD COMP 47 OHM 5Z Ll4vI
R:FXD CCiI\,IP 2.2K OHM 5Z Ll 4bI
R.: FXD CL]MP lOO OHM 5Z Ll 4w
R:FXD COi\,tP 4700 OHM 5Z L/4U
R:FXD COMP 68 0Hr't 5Z Ll4Vt

R:FXD COMP 390 OHFI 5Z L/4H
R:FXD MET FLM 3Or OHM 1u L/8,(
R:FXD FLM 60.+K OHM rT L/8H
R:FXD MET FLM IO.OK OHM IU I/Bi{
R:FXD Ctil',lP 100 OHM 5Z L/4tl

R:FXD MET FLPI IO.OK OHM IU L/Bw
R:FXD MET FLM IK OHM Tg L/8H
Sb{ITCH:SLIDE SPDT 0.5A L25V AC/DC
PC ASSY:AMPLITUDE/R BOARD
C:FXD MY 0.0047 UF l0Z zOOVDCfi

C:FXD MYLAR O.O1UF 5Z zOOVDcI{
C: FXD C ER O.I UF + BO-2 Of, I OOVDCI.J
C:FXD MICA 22OOO PF IT IOOVDCI,I
C:FXD MY O.lUF 2AZ zOOVDCII
NOT ASS IGNED

C:FXD ELECT I5 UF
NOT ASSIGNED
NOT ASS IGNED
NOT ASSIGNED
C:FXD ELECT I5 UF

l0t 20vDcH

I OZ 2 oVDC hl

NOT ASS IGNED
C: FXD EL ECT 15 UF IOU 2OVDCI{
DIODE:S ILICON 3OI,IA 3OI.JV
D I ODE : S IL T CON 3OMA 3OI{V
DIJDE:TC REFERENCE 6.3V IT

DI ODE: S IL ICON 3OMA 3OhIV
DIODE :BREAKDt]I.IN 6.BIV 5Z
IC:TTL TRIPLE 3-INPT NOR GATE
IC:TTL QUAD 2-INPT EXCL. oR GATE
IC:TTL LP QUAD 2-INPT NAND GATE

I C:TTL DECADE DIVI DER
IC:TTL DECADE DIVIDER
IC:TTL DECADE DIVIDER
IC:TTL LP DUAL J.K MASTER SLAVE F/F
IC:TTL MONOSTABLE MULTIVIBRATOR

IC:TTL HSNCSTABLE MULTIVIBRATOR
IC:LINEAR OPERATIONAL AMPLIFIER
I C: L INEAR OPERATIONAL AI.IPLIFIER
IC :LINEAR OPERATIONAL AMPLIFIER
COIL:FXD RF 27 UH TOZ

COI L: I'IOLDED CHOKE 5.60 UH
COIL:FXD RF 27 UH lOT
TSTR:SI PNP(SELECTED FROM 2N325II
TSTR:SI PNP(SELECTED FROM 2N325II
T ST R: S I PNP ( SEL ECTED FROM 2N325 T I

TSTR: FET N.CHANNEL
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN

TSTR:FET N.CHANNEL
TSTR: SI PNP ( SELECTED FROM 2N325I I
TSTR: FET N-CHANNEL
R: FXD MET FL}I 4750 OHM IZ Ll8lI
R:FXD ttET FLl.l l.5K OHM lt L/BW

R: FXD H ET FLM IO. OK OHI{ IU I/ BI{
R:FXD MET FLM 2.2LK OHM IZ L/B,I
R:FXD MET FLI{ 1.5K OHH rZ 1/8I{
R:FXD MET FLM 2.2LK OHM IT LlBu
R:FXD FLM zOK OHM IT L/8W

01121
284 BO

01121
01121
0ll2l

011 2r
01r21
0lt2I
01r21
01121

01121
01121
0 1l2l
011 2l
0ll2l

01121
284 80
284 B0
28+BO
o 1121

28480
284 BO

797 27
28+ 80
56289

28480
72e82
00853
56289

284BO

284BO

2B4BO
o7263
01 263
28480

07 263
o47 L3
01295
oL295
L2040

56289
56289
56289
L2040
28480

2848O
2 8480
2848 0
2B4BO
99800

28480
998 00
2848O
28480
28480

B 0131
28480
o47 L3
o47 L3
o47 L3

B0l3 I
28480
BOl3l
28+80
284 80

28480
284 BO

28480
28480
28480

cB 6825
0698 - 3437
cB +705
cB 47 25
cB lol5

cB 47 25
cB 4705
cB 22L5
cB 4725
cB 22L5

cB 4705
cB 2225
cB l0l5
cB 47 25
cB 6305

cB 39 t5
0757- 041 0
06 98 -357 2
0757 " 0442
cB lo15

0157 - O442
0757 - 0280
c-ll1-0004
03330-66522
L9 2P 47 292-PT S

0l 60- 0207
Bl31-I00-651-LO4L
RDM3O F223F LC

L92PL0402

0180- L746

0180-L746

0IB0- Ll 46
FDGIOBB
FDGlOBS
L902-0692

FDGI 088
s210939-L34
SN7427N
SN 74 B6N
D M74L OON

NB2BOA
N82BOA
NB2BOA
DM74L 73N
I 820- 0207

1 820" 0207
L826" O043
t 826- O043
L826- 0043
1840-38

9100-1618
I 840-38
I B 53- OO10
1853-0010
1853-0010

2N4392
I 854 - 0404
2N3904
2 N3904
2 N39 04

2N4392
1853-O010
2N4392
0757- 0437
07 57 - 0427

0757 - 0442
0757- 0430
0751- 0427
0757 " 0430
o757 " 0449

See introduction to this section for ordering information

Reference 
Designation 

628 

A25 R5 2 
A25"53 
A25"54 
A2'>K55 
A25R56 

AZSk. 5 7 
A25"58 
A25k59 
A25R60 
A25R61 

A25R62 
A25R63 
A25Ro4 
A25kb5 
A25k66 

A2 5k 0 7 
A25R68 
A25R69 
A25R70 
A25k71 

A2'>R72 
A25k 7j 

A25Swl 
A26 (8 ONLY) 
A26Ci 

A26C2 
A2be 3 
A2be4 
A26C 5 
A26C6 

Al6C 7 
Al6C 8 
A26C9 
A26CIO 
A26C 11 

A26CIl 
AloC 13 
A26(.Rl 
A26LK2 
A26CR3 

A26LR4 
A26CR 5 
AlblCI 
A261C2 
Al610 

A261L4 
A261 C 5 
Al61C6 
Al61 C 7 
A261Cd 

A261C9 
A2&ICIO 
A261C11 
A261CI2 
A26LI 

A26Ll 
A26L 3 
A26WI 
A2602 
A26W3 

A2604 
A2605 
Al606 
A2607 
A2608 

A2609 
A26010 
A26Ql1 
A26RI 
AlbR2 

A26R3 
AlbR4 
A26R5 
Al6R6 
A261{7 

HP Part Number 

0683-6825 
0698-3437 
0,83-4705 
0683-4725 
0683-1015 

0683~4725 

0,83-4705 
0683-2215 
0683-4725 
0683-2215 

0"83~4 705 
0683-2225 
0683-1015 
0683-4725 
0683-6805 

0683~3915 

0757-0410 
0698-3572 
0757-0442 
0683-101'> 

0757 0>0442 
0757-0280 
3101-1341 
0333u-66522 
0160-0157 

0160~0207 

0150-0084 
0160-0496 
0170-0055 

0180~1746 

0180-1746 

0180~1746 

1901-0040 
1001-0040 
1902-0692 

1901-0040 
1902-0048 
1820-0782 
1820-0282 
1820-0583 

1820-0322 
1020-0322 
1820-0322 
1820-0595 
1820-0207 

1820~0207 

1826-0043 
1826-0043 
1826-0043 
9140-0107 

9l00~1618 

9140-0107 
1853-0010 
1853-0010 
1853-0010 

1855-0386 
1854-0404 
1854-0351 
1854-0351 
1854-0351 

1855-0386 
1853-0010 
1855-0386 
0757-0437 
0757-0427 

0757-0442 
0757-0430 
0757-0427 
0757-0430 
0757-0449 

Table 6-1. Replaceable Parts(Cont'd) 

Qty 

3 
14 

I 
I 

3 

9 

Description 

R:FXD CO~P 0800 OHM 5% 1/4W 
R:FXD MET FL~ 133 OHM 1% 1/8W 
R:FXO COMP 47 OHM 51 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 
R:FXO COMP 100 OH,M 5% l/4W 

R:FXO COMP 4700 OHM 5% 1/4W 
R:FXO COMP 47 OHM 5% 1/4W 
R:FXO COMP 220 OHM 5% 1/4W 
R:fXO COMP 4700 OHM 5% 1/4W 
R:FXO COMP 220 OHM 5% 1/4W 

R:FXO CuMP 47 OHM 5~ 1/4W 
R:FXO CGMP 2.2K OHM 51 1/4W 
R:FXo CUMP 100 OHM 51 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 
R:FXD COMP 68 OHM 5% 1/4W 

R:FXO caMP 390 OHM 51 1/4W 
R:FXO MET FLM 301 OHM 1~ 1/8w 
R:FXo FLM 6o.'K OHM 1% 1/8W 
R:FXD MET FLM 10.OK OHM 1% 1/8W 
R:FXD LOMP 100 OHM 5% 1/4W 

R:FXo MET FLM 10.OK OHM 11 1/8W 
R:FXD MET FLM lK OHM II 1/8W 
SWITCH:SLIDE SPOT 0.5A 125V AC/DC 
PC ASSY:AMPLITUOE/R BOARD 
C:FXD MY 0.0047 UF 101 200VDCW 

C:FXD MYLAR O.OlUF 5% 200VDCW 
C:FXo CER 0.1 UF +SO-20% 100VDCW 
C:FXD MICA 22000 PF II 100VoCW 
C:FXo MY O.IUF 201 200VOCW 
NOT ASS IGNED 

C:FXD ELECT 15 UF 10% 20VoCW 
NOT ASSIGNED 
NOT ASSIGNED 
N,JT ASS I GN EO 
C:FXD ELECT IS UF 10% 20VOCW 

~DT ASSIGNED 
C:FXo ELECT 15 UF 10% 20VOCW 
DIOOE:SILICON 30MA 30WV 
DI8DE:SILICoN 30M~ 30WV 
DIJDE:TC REFERENCE 6.3V 1% 

DIODE:SILICON 30M~ 30WV 
DIODE:BREAKDOWN 6.81V 5~ 

IC:TTL TRIPLE 3-INPT NOR GATE 
IC:TTL QUAD 2-INPT EXCL. OR GATE 
IC:TTL LP QUAD 2-INPT NAND GATE 

IC:TTL DECADE DIVIDER 
IC:TTL DECADE DIVIDER 
IC:TTL DECADE DIVIDER 
IC:TTL LP DUAL J-K MASTER SLAVE F/F 
IC:TTL MONOSTABLE MULTIVIBRATOR 

IC:TTL MONOST~BLE MULTIVIBRATDR 
I~:LINEAR OPERATIONAL AMPLIFIER 
IC:LINEAR OPERATIONAL AMPLIFIER 
IC:LINEAR OPERATIONAL AMPLIFIER 
CUIL:FXD RF 27 UH 10% 

CJIL:MOLDED CHOKE 5.60 UH 
COIL:FXo RF 27 UH 10% 
TSTR:SI PNPISELECTEO FROM 2N32511 
TSTR:SI PNPISELECTEo FROM 2N32511 
TSTR:SI PNPISELECTEo FROM 2N32511 

TSTR:FET N-CHANNEL 
TSTR:SI ~PN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 

TSTR:FET N-CHANNEL 
TSTR:SI PNPISELECTED FROM 2N32511 
TSTR:FET N-CHANNEL 
R:FXD MET FLM 4750 OHM 1~ 1/8W 
R:FX) MET FLM 1.5K OHM 1% 1/8W 

R:FXD MET FLM 10.OK OHM I~ 1/8W 
R:FXD MET FLM 2.21K OHM I~ 1/8W 
R:FXD MET FLM 1.5K OHM 1% 1/8W 
R:FXD MET FLM 2.21K OHM 1% 1/8W 
R:FXD FLM 20K OHM 1% 1/8W 

See introduction to this section for ordering information 

Mfr Mfr Part Number 
Code 

01121 C8 6825 
28480 0698-3437 
01121 C8 4705 
01121 C8 4725 
01121 C 8 1015 

01121 C8 4725 
01121 C8 4705 
01121 CB 2215 
01121 CB 4725 
01121 C8 2215 

01121 CB 4705 
01121 C8 2225 
01121 C8 1015 
01121 C8 4725 
01121 C8 6305 

01121 C8 3915 
28480 0757-0410 
28480 0698-3572 
28480 0757-0442 
01121 C8 lOIS 

28480 0757-0442 
28480 0757-0280 
79727 C-I11-0004 
28480 03330-66522 
56289 192P47292-PTS 

28480 0160-0207 
72982 8131-100-651-104l 
00853 ROM30F223FIC 
56289 192PI0402 

28480 0180-1746 

28480 0180-1746 

28480 0180-1746 
07263 FOGI088 
07263 FOGI088 
28480 1902-0692 

07263 FOGI088 
04713 Sll0939-134 
01295 SN7427N 
01295 SN7486N 
12040 DM74L OON 

56289 N8280A 
56289 N8280A 
56289 N8280A 
12040 OM74L 73N 
28480 1820-0207 

28480 1820-0207 
28480 1826-0043 
28480 1826-0043 
28480 1826-0043 
99800 1840-38 

28480 9100-1618 
99800 1840-38 
28480 1853-0010 
28480 1853-0010 
28480 1853-0010 

80131 2N4392 
28480 1854-0404 
04713 2N3904 
04713 2N3904 
04713 2N3904 

80131 2N4392 
28480 1853-0010 
80131 2~4392 

28480 0757-0437 
23480 0757-0427 

28480 0757-0442 
28480 0757-0430 
28480 0757-0427 
28480 0757-0430 
28480 0757-0449 

Scans by ArtekMedia © 2008



Reference
Designation

HP Part Number otv Description
Mfr
Code

Mfr Part Number

A26f< B
A26R9
426Rl0
A26Rtl
426RIZ

A26Rl 3
426Rl4
A26RL5
AZbRl6
A26R I 7

A26R I 8
A26Rl9
A26R20
A26R2 I
A26R22

426R 2 )
426R24
A26R2 5
426R26
A26R2 7

A26R 2B
426R29
A27 A13
AZg (B ONLY)
A2BC T

A2BCz
A28C3
A2BC4
A28C5
A28C6

A28C7
A28CB
A2BC9
A2BCl0
A2BC I t

AZBCL2
A28C I 3
A2BCL4
A28C t 5
A28Cl6

AZBCL I
A28C I 8
A28C 1 9
A28CRI
A2BCR2

A28CR3
A28CR4
A2BCR 5
A2BCR6
A2 8CR 7

A2 BCR 8
A2BCR9
A28CRt0
A2BICI
A28tC2

A28 IC l
A28 I C4
A28IC5
A2BK I
A2BK2

AZBL I
A2BL2
A2BL 3
A28P 1

428QT

A28Q2
A2 BQ3
A28Q4
A2 8Q5
A2BQ6

A2807
A2 BQB
A2BQ9
A2BQIO
A28 Ql I

01 57-O449
Oo9B-4484
01 57 -O430
0698-4484
01 57 -0430

07 57 -0430
o7 57 -O+54
06 9B- 667 0
o6 9B- B026
2 1 00- 3095

07 57 -0420
o757-O274
06 98- BO?7
0757-0280
2LOO-VL54

07 51 "O442
0698-4205
06 9B -3 228
07 57 -O459
0757-0280

o7 57: O2B O
03330-66532
01330^ 66',>23

0160-3183
0140-019 I
o160-o298
0t 60-0 30 I
o1 70-0079

01 BO -O37 4
o160-0301
0160-3077
o160-3077
ot Bo-0 197

ol 60- o207
0160-2611
ol 60-261 I
01 60- 0 207
o1 BO-l 746

0tB0-L746
o I BO-1 746
ol B0-0 060
1901-0040
1901-0040

l90l-oo40
t 90 1-0 040
1902-0 05 7

1901-0040
1901-0040

1901-005 3

1902-O057
1901-0040
1826-0043
1826-0043

1 820-0203
1820-O207
1826-0043
04 90-096 3
04 90-l ol 5

9140-0 107
91 40-0 107
9100-t6lB
1250-1195
1 B 54-040 4

18 54-O394
1855-O368
I854-0515
tB54 0019
lB54-02tO

L854-O+O 4
1855-0368
IB54-O210
rB55-0368
1855-0358

I

I

I

I

I
2

t

2

2
I
I
I

I
2
I

2

o

2

I

2

6

2

4

2
4
I
I

3

R: FXD
R:FXD
R:FXD
R: FXD
R:FXD

R:FXD
R:FXD
R: FXD
R: FXD
R:VAR

R:FXD
R:FXD
R: FXD
R:FXD
R:VAR

FLM 2OK OHlt TB I/B!.l
FLM 19.1K OHI.1 LZ L/BH
MET FLI.I 2.zLK OHM 1X I/ Bld

FLM t9. lK OHM LX| l/8t{
MET FLH 2.2LK OHM LZ 1/Bl,'J

MET FLM 2.ZLK OrlM lU L/BW
MEI FLM 33.2K 0Hl4 LZ l/Bti
M ET FLM 1K IJI-.M O. 5g I/BI{
FLM 1.61K CHt"1 0.5% l/BI^l
CERHEI' 2CO OHM lOU TYPE P 3/4W

MET FLM 7'O OHM IB T/BH
i..IET FLM I.2IK OHM IX L/8H
FLH I9.3K OHM O.5U L/B}.I
MET FLM IK OHM IT I/BI{
CER|{ET 1000 OHM lOU TYPE P 3/ 4rl

R:FXD IVlET FLM 1O.OK OHM IT L/B,'I
R:FXD FL},I 2lK OHM IU T/BW
R:FXD I-tET FLM +9.9K OHM LZ LlBW
R:FXD MET FLM 56.2K C}-IM 1g L/BII
R:FXD IIET FL{ IK OHI4 IZ 1/BW

NOT ASSIGNED
R:FXD MET FLM IK OHM 1Z I/BTiI
PC ASSY: SL3 M I X/PH. DET. (IDENTICAL TO A21)
PC ASSY: AMPL ITUDE/D BOARD
NOT ASS IGNED

C:FXD MY O.47 UF 2OZ 5OVDCI.J

C: FXD M ICA 56 PF 5Z 3OOVDCh.I

C:FXD MY O.OOI5 UF TOU ZOOVDCH
C: FXD l'lY 0.012 UF lOX Z0OVDC|{
C : F XD MY 0. 047UF 2OZ 5 0VDC',{

C: FXD TANT. IO UF 1OZ 2OVDCT.J

C : F XD MY 0. Ol2 UF l0Z 200VDCI{
C:FXD MY 0.027 UF l0Z I0OVDCH
C : F XD MY O. O27 UF I OB I OOVDCT.I

C: FXD ELECT 2.2 UF lOZ 2OVDChJ

C:FXD
C:FXD
C:FXD
C:FXD
C: FXD

MYLAR 0.0lUF 5Z 200VDChl
HY I UF IOU 5OVDCI.J

MY I UF l0Z 5 0VDCbl
MYLAR O. O IU F 5Z 2OOVDCI{
ELECT l5 UF l0t 2OVDCI.'l

C: FXD ELECT L5 UF IOU ZOVDCbI
C:FXD ELECT I5 UF IOZ 2OVDCH
C:FXD AL ELECT 2OO UF +75-IOT 3VDCW
DIODE:SILICON 3OMA 3Ol.lV
DIODE:SILICON 3OMA 3OHV

DIODE:S ILICON 3OMA 3OI{V
DI ODE: S IL ICON 3OMA 30ilV
DIUDE BREAKDOI{N:6.49V
D TODE: S IL ICON 30MA 3OHV
DIODE :SILICON 3OMA 3OI,{V

DT 3DE: S IL ICON 3OVDCI{
D IgDE BREAKDOT{N:6 .49V
DIODE:SILICON 3OHA 3OI{V
IC:LINEAR OPERATIONAL AMPLIFIER
IC:LINEAR OPERATIONAL AMPLIFIER

I C: L I NEAR OPERATI ONAL AMPL IFI ER

IC:TTL MONOSTABLE MULTIVIBRATOR
I C : L I NEAR OPERATI SNAL AMPL IF I ER

RELAY: MULTI-REED
RELAY:REED COIL 10 VA 25OV

C3IL:FXD RF 27 UH IOT
COIL:FXD RF 27 UH IOT
COIL:M3LDED CHOKE 5.6O UH

CONNECTOR:RF SUB.MINIATURE SERIES
TSTR: SI NPN

TSTR:SI NPN
TSTR: FET SI \PI\ N-CHANNEL
TSTR:SI NPNI DUAL
TSTR: SI NPN
rSTR: SI NPN

TSTR: SI NPN

TSTR:FET SI NPN
TSTR: SI NPN

TSTR:FET SI NPN
TSTR: FET SI NPN

N-CHANNEL

N - CHANN EL
N- C HANNE L

23480
284BO
Z84BO
28480
28480

294 80
284BO
28480
28480
28480

284 BO

284 BO

23480
28480
284BO

ZB4BO
284BO
284 80
28480
28480

28480
28480
284 BO

B44LI
19701
56289
56289
B4+tl

56289
552 B9
56289
562 89
56289

284BO
B 4411
84411
28440
23480

28480
284BO
56 289
07263
07 263

o7?63
07 263
2B4BO
07 263
o7 263

o7 263
284 BO

07 263
28480
2848O

284BO
2B4BO
?8+BO
2B4BO
L5636

99800
998 O0
2B4BO
98291
28480

284BO
2B4BO
284BO
28480
B0l3r

28480
284BO
B0 131
28480
2B 480

07 57 - Q449
0698" 4t+84
a7 51 " 0430
0698"4484
a75t - 0430

o757 - 0430
cl57 "4454
0698-6670
06 93: 3026
2l 00- 3095

a751 " 0420
o157-O274
0698-8O27
o751-0280
2100"3L54

o-t51- o442
0698-42D5
06e8-]228
o757 - 0459
0 75 7". 02 BO

o757-0280
03330 66532
03 330 - 66523

HEW lOl
RDMI 5 E56OJ 3OOV
I92P 15292-PTS
L92P L2352 -,PT S

STYLE 3 TYPE 6OlPE

150D106x902082-DYS
l92P L2.3e2"PIS
225P2139W81-PHr'{
225P2739 ll{B 1-Pi,Jl'1
l50D 225Xe02042-DYS

0160-0207
HEt{ 101
HEH IOl
0 1 60- 0201
0r30"L746

0l B0- L746
0lB0- 1746
30D207G003CC2-DS'1
FDGIOBB
FDGI.OSB

FDGIOBB
FDGIOBB
I e02'0057
FDGIOBB
FDGIOsB

FD3444
I 902-OO57
FDGIOBB
lB26-0043
I 826- 0043

IB26-0203
L820-0207
lB26-0043
0490" 0 96 3
Rz-t3L- 2

I840-3B
I 840- 38
9I00-l15t3
5 2-A5 3- 0 000
I B 54- 0404

lB54-0394
lB55-0368
LB5+-0515
1 854-001 9
2N2222

I 854- 0404
1855-0368
2N2222
1855-0368
lB55-0358

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Reference 
Designation 

A26k8 
A~6R9 

A26Rla 
A26kll 
A2,k12 

"<'6kI3 
A26R14 
A26KI5 
A2bk16 
A26kll 

A2'R18 
A26RI9 
A26R 20 
A26R21 
A26R22 

A26R2J 
A26R24 
A2bR25 
A26R26 
A2 6R2 1 

A2bR28 
A26R29 
A27 "13 
A28 (B ONLY) 
A28Cl 

A28C2 
A28C, 
A28C4 
A2BC 5 
A28C& 

A28C 1 
A28e8 
AZ8C9 
A28CIO 
A28e II 

A28C 12 
A28C13 
A28C14 
A28Ci5 
A2BCI6 

A28el1 
A2BCi8 
A28C19 
A28Ck I 
A28CR<' 

n8Ck3 
A28CR4 
A28CR5 
A2BCR6 
A28CR 7 

A28CR8 
A2BCR9 
A2BCRIO 
A2BICI 
A2BIC2 

A2 B I C 3 
A2BIC4 
A281C5 
A28KI 
A2BK2 

A28L I 
A28L2 
A28L3 
A28Pl 
A28QI 

A28Q2 
A28Q3 
A2804 
A28~5 

A2806 

A28Q7 
A2B08 
A2BQ9 
A2801G 
A28Ql1 

HP Part Number 

0757-0449 
0098-4484 
0757-0430 
069tl-4484 
0757-0430 

0757~0430 

0757-0454 
0698-6610 
0698-8026 
2100-3095 

0757~0420 

0757-0274 
0698-8027 
0757-0280 
2100-3154 

0757~0442 

0698-4205 
0698-3228 
0757-0459 
0757-0280 

0757 C"0280 
03330-66532 
OB30~66523 

0160-3183 
0140-0191 
0160-0298 
0160-0301 
0170-0079 

0180-0374 
0160-0301 
0160-3077 
0160-3077 
0100-0197 

0160-0207 
0160-2611 
0160-2611 
0160-0207 
0180-1746 

0180 c 1746 
0180-1746 
0180-0060 
1901-0040 
1901-0040 

1901-0040 
1901-0040 
1902-0057 
1901-0040 
1901-0040 

1901-0053 
1902-0057 
1901-0040 
1826-0043 
IB26-0043 

1820-0203 
1820-0207 
1826-0043 
0490-0963 
0490-1015 

9140~O ID 7 
9140-0107 
9100-1618 
1250-1195 
1854-0404 

1854-0394 
1855-0368 
1854-0515 
1854 0019 
1854-0210 

1854-0404 
1855-0368 
1854-0210 
1855-0368 
1855-0368 

Table 6-1. Replaceable Parts(Cont'd) 

Qty 

4 

2 
4 
1 
1 
3 

Description 

R:FXD ELM 20K OHM 1% l/aw 
R:FXD FLM 19.1K OHM 1% 1/8W 
R:FXD MET FLM 2.21K JHM 1% 1/8W 
R:FXD FLM 19.IK OHM 1% l/ew 
R:FXJ MET FLM 2.21K OHM 1% 1/8W 

R:FXD MET FLM L.2IK uriM 1% 1/8W 
R:FXD MET FLM 33.2K DHM 1% 1/8W 
R:FXO MET FLM IK UHM 0.5% I/BW 
R:FXD FLM 1.olK OHM 0.5% 1/8W 
R:VAR CERMET ZOO OHM 101 TYPE P 3/4W 

R:FXD MET FLM 750 OHM II I/BW 
R:FXO MET FLM 1.21K OHM 1% 1/8W 
R:FXD FLM 19.3K OHM 0.5% I/BW 
R:FXO MET FLM lK OHM 11 I/BW 
R:VAR CERMET 1000 OHM 101 TYPE P 3/4W 

R:FXD MET FLM 10.0K OHM 11 1/8. 
R:FXO FlM 21K OHM 1% 1/8W 
R:FXD MET FLM 49.9K OHM 11 1/8W 
R:FXJ MET FLM 56.2K OHM II I/BW 
R:FXD MET FLM lK OHM 11 1/8W 

NOT ASSIGNED 
R:FXO MET FLM lK OHM 1% 1/8W 
PC ASSY, SL3 MI X/PH. DET. (IDENTICAL TOA21) 
PC ASSY:AMPLITUOE/D BOARD 
NOT ASSIGNED 

e:FXD MY 0.47 UF 20% 50VDCW 
C:FXD MICA 56 PF 51 300VDlW 
C:FXD MY 0.0015 UF 101 200VOCW 
C:FXD MY 0.012 UF 101 200VDCW 
e:FXD MY 0.047UF 20% 50VOC~ 

C:FXD TANT. ID UF 10% 20VOCW 
C:FXD MY 0.012 UF 101 200VDCW 
C:FXO MY 0.027 UF 10% 100VOCW 
C:FXO MY 0.027 UF 10% 100VDCW 
C:FXD ELECT 2.2 UF 10% 20VOCW 

C:FXO MYLAR O.OIUF 5% 200VOCW 
C:FXO MY 1 UF 101 50voew 
e:FXD MY 1 UF 10% 50VDCW 
C:FXO MYLAR O.OIUF 5% 200VOCW 
C:FXO ELeCT 15 UF 10% 20VDCW 

C: FXO ELECT 15 UF 10% ZOVOCW 
C:FXO ELECT 15 UF 10% 20VOCW 
C:FXO AL ELECT 200 UF +75~10% 3VDCW 
DIDDE:SILICON 30MA 30WV 
DIOOE:SILICDN 30M~ 30WV 

OIODE:SILICON 30MA 30WV 
OIDOE:SILICON 30M~ 30.V 
DIUDE BREAKOOWN:6.49V 
OIOOE:SILICON 30M~ 30WV 
DIOOE:SILICON 30MA 30WV 

DIOOE:SllICON 30VDCW 
DIODE BREAKOQWN:6.49V 
DIDDE:SllICON 30MA 30WV 
le:LINEAR OPERATIONAL AMPLIFIER 
IC:LINEAR JPER~TIONAL AMPLIFIER 

IC:lINEAR DPERATIONAl AMPLIFIER 
IC:TTL MONOSTA8LE MULTIVIBRATDR 
IC:LINEAR OPERATIONAL AMPLIFIER 
RELAY:MULTI-<EEO 
RELAY:REEO COIL 10 VA 250V 

CJIL:FXO RF 27 UH 10% 
eOIL:FXO RF 21 UH 10% 
COIL:MJLOED CHOKE 5.60 UH 
CONNECTOR:RF SU8-MINIATURE SERIES 
TSTR:SI NPN 

T'.TR:SI NPN 
TSTR:FET SI NP~ N-CHANNEL 
TSTR:SI NPN, DUAL 
TSTR:SI NPN 
TSTR:SI NPN 

TSTR:SI NPN 
TSTR:FET SI NPN N~CHANNEL 

TSTR:SI NPN 
TSTR:FET SI NPN N-CHANNEL 
TSTR:FET SI NPN N-CHANNEL 

St'e introduction to this section for ordering infonnation 

Mfr 
Code 

2'480 
28480 
28480 
28480 
284 ao 

23480 
28480 
28480 
28480 
28480 

28480 
28480 
25480 
28480 
28480 

28480 
l8480 
28 /+80 
28480 
28480 

28480 
284BO 
28480 

84411 
19701 
56289 
56289 
84411 

56289 
t;6289 
56289 
562 sq 
56289 

28480 
84411 
84411 
28480 
28480 

28480 
28480 
56289 
07263 
07263 

07263 
01263 
28480 
07263 
07<'63 

07263 
2 B4 80 
07263 
28480 
28480 

28480 
28480 
28480 
28480 
15636 

99800 
99800 
28480 
98291 
284BO 

28480 
28480 
284BO 
28480 
80131 

284BO 
28480 
80131 
28480 
28480 

Mfr Part Number 

0157-0449 
0698~4/t84 

0757"0430 
0698-4484 
0757"0430 

0707,·0430 
D7')7~0454 

06q~-G670 

0699~~ 3026 
2100-309'5 

0751-0420 
0757-0274 
069S-8027 
0757- 02 80 
2100-3154 

0757"' 0442 
069B a 4205 
06<18->3228 
0757~0459 

0757··0280 

0757-0280 
03330 66532 
03330-66523 

HEW 101 
RD,~15E560J JOOV 
l02P15292·,PTS 
19ZPI239Z-PTS 
STYLE 3 TYPE 6DIPE 

150DI06Xg02082~DYS 

192PUJ92-PTS 
225P2730WBI-Pw" 
225P2739WBI'PW" 
150D225X90ZOAZ-OYS 

0160-0207 
HEW 101 
HEW 101 
0160-0207 
0180-1746 

0180-1746 
0180-1746 
30D207G003CC2-0S~ 

F~GI088 

F'JG1088 

FOCI088 
FDGIOSS 
1902-0051 
FOGI088 
FOGI088 

FD3444 
1902-0051 
FDGI088 
1826-0043 
1826"" 0043 

1826-0203 
1820-0207 
1826-0043 
0490-0963 
R2731 c 2 

1840-38 
1840-38 
9100-1b18 
5Z-053-0000 
1854~0404 

18'54-0394 
1855-0368 
1854-0515 
1854-0019 
2N2222 

1854- 0404 
1855-0368 
2N2222 
1855-0368 
1855-0368 
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Toble 6-1. R"plqceoble Ports(Cont'd)

Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A288L2
A28013
A28R1
A2BR2
A28R3

A2BR4
A2BR5
A2BR6
A28R7
A2BR B

A2BR9
A2BRl C

A28R1t
A2BRI2
A 28Rl 3

A2BRI4
A28Rl5
A28Rl 6
A28R 1 7
A28Rl I

A2BRI9
A2BR2O
A28R2l
428R2?
428R23

428R24
A2BR2 5
428R26
428R27
A2 BR2 8

428R29
A28R30
A28R3t
428R32
A28R3 3

A2BR34
A2BR 3 5
A2 8R36
428R3 7
A28R3 8

A2 BR 39
428R40
A28R4l
A2BR42
A2BR43

A2 8R44
A2B R45
A2 8R46
A28R47
A28R4 8

A2 I R49
A2B R 5O
A2BR51
428R52
A28TC1
A29A (A ONLY)

A29CL
429C2
A29C3
A29C4

A29C 5
A29C6
429C7
A29C8
A29C9

A29C t 0
A29C1 1 

*

A29CL2
A29CI3
AzeCL4

A29CL5
A29CL6
A29CL7
AzeC t B

A29CL9

I

LB54-O404
I 8 53-0 0t0
o7 57 -O+46
0751-0280
07 57-028O

06 98 -447 9
o7 57 -O452
0757-0419
o7 57-0406
0684-415I

06 9 B-449 9
0584-225L

2I00-3056

0698-8O04
06 9B-8004
0757-O47 2
07 57 -O47 2
07 57 -O457

o7 57 " O457
06 9B -4530
06 98 -4462
0757-028O
07 57 -O728

07 57 -O428
07 57 -O+27
07 57 -O45 4
07 57 -0440
0698-BOO5

0698-8007
2t 00-3L22
o7 57-O274
069B-8O06
2LOO-3054

0698-7582
069B-3262
06 9B-3228
06 84-1 06 I
0757-O280

06 98-3 1 60
0598 -3226
o6B4-475L
07 51 -O433
o7 57 -4439

07 57 -O457
06 B4-1 05 I
07 57 -A ?80
07 57-O210
06B4-47 5 L

o69 8-1499
05 98- 3228
o684-475L
0757-O270
0B 53-001 7
03330-66566
1205-0037
0150-00e3
o1 40-0201
01 50-009 3
ol 50-0093

ol 60 -2322
0140-0175
0150-0093
oL60-2322
0l 40-0 175

oI 50-0093
ol 50 -oo22
o1 50-0093
ol 50-009 3
01 40-o21 7

oI 50-009 3
0140-o217
0160-2 198
01 60-0363
ol60- 2L50

6
I
I
6

I
I

2

2

3

I
I

I

I

z-

I
I

I
2

I
3

I

I
3

2

1

z

I

I
1

1

a
z_

4
4

I

2

+

4

TSTR: SI NPN
TSTR:SI PNP(SELECTED FRCM 2N325LI
R:FX) MET FLM 15.OK OHM IE L/Bw
R:FXD MET FLM IK OriM IU L/8W
R:FX) MET FLM 1K OHI4 IX L/BW

R:FXD FLM I4K CHH IU L/BW
R:FXD MET FLM 27.4K OHM Ig I/8|l,l
R:FXD MET FLM 68I OHH TU I/Bh/
R:FXD ivIET FL!{ I82 OHM LZ L/BH
R:FXD COMP 4.7 MEGOHM rOU L/4w

R:FXD FLM 54.9K OHH 1T LlBA
R:FXD COMP 2.? MEGOHM IOX L/4vI
O OHMT FACTJRY SELECTED PART
R:VAR CERMET 5K OHM lOT TYPE P 3/+U
O OH|, T FACTORY SELECTED PART

R: FXD MET FLI"1 2OOK OHM O.1U O.IH
R:FXD MET FLM zOOK OHM O.Ig O.Iw
R:FXD MET FLM 2OOK OHM 1T I/BI.I
R : FXD MET F LM 2OOK TJHTI LZ L/9vI
R:FXD MET FLM +7.5K OHM TZ L/8W

R:FXD MET FLM 47.5K OHM TU L/B,I
R3FXD FLM 232K OHM LZ LlBw
R:FXD FLM 768 OHM IU L/Bw
R: FXD M ET FLI4 IK OHM LZ L/ BU
R:FXD l"lET FLM 619 CHM ft L/4'ol

R:FXD UET FLM I.62K OHI'I TU L/Bn
R:FXD MET FLM 1.5K OHH LZ L/8U
R:FXD MET FLM 33.2K OHM IZ L/8w
R:FXD MET FLM 7.50K OHI'I 1g L/BW
R: FXD MET FLM 75 t]HM O.IU O.IH

R:FXD MET FLM 7.054K OHM O.1T O.lh,
R:VAR CERMET IOO OHM IOZ 3/4W
R:FXD MET FLM 1.2IK OHM IU L/BhI
R:FXD MET FLH L.172K 3HM O.lU O.Il{
R:VAR CERMET 5OK OHM lOB 3/4U

R:FXD MET FLH 4L.2K OHM 1Z LlBW
R:FXD MET FLM 4O.2 OHM 1T LlBw
R:FXD MET FLM 49.9K OHM LZ I/8}J
R : F XD COl.lP 10 MEGoHM l Ot L /.+Vl
R: FXD M FT FLM IK OHM IZ L/ 1irI

R:FXD MET FLM 3I.6K OHM lU LISVI
R:FXD MET FLM 6.49K OHM IU L/Bw
R:FXD COMP 4.7 MEGOHM IOX Ll4H
R: FXD M ET FLM 3 .3ZK OHM lU 1/ 8I{
R:FXD MET FLM 6.8lK OHH 18 I/8W

R: FX D H ET FLM +7 .5K OHM 1Z Ll 8,1
R:FXD COMP lMEGOHM IT L/4W
R:FXD MET FLM IK OHM LZ L/8W
R:FXD MET FLM 249K OHM IZ I/B!{
R:FXD COMP 4.7 MEGOHM rOU L/4H

R:FXD FLM 4O.2K OHM 1T L/BW
R:FXD I.tET FLM +9.9K OHM LZ L/Bw
R:FXD COMP 4.7 MEGOHM lOU L/4VI
R: FXD M ET F LM 249K OHM lN 1/ 8I{
THERMOC OUPL E

PC ASSY:MODULATOR BOARD
HEATSIN K:SEM ICON

C:FXD CER 0.01 UF +80-201 IOOVDChI
C:FXD MICA L2 PF 5Z
C: FXD CER 0.01 UF +80-20U lOoVDCt{
C:FXD CER 0.01 UF +BO-20t 100VDC}'|

C: FXD HICA I8 PF 5Z lOOVDCI{
C:FXD MICA 39 PF 2Z 3OOVDCW
C: FXD CER 0.01 UF +80-20U IOOVDCf{
C:FXD MICA 18 PF 52 IOOVDC!{
C:FXD MICA 39 PF 2Z 3OOVDCW

C:FXD CER 0.01 UF +80-2Ot IooVDCt{
C:FXD TI 3.3 PF TOE 5OOVDCI{
C:FXD CER O.01 UF +80-20t IOOVDCt{
c:FxD cER 0.01 uF +80-20t loovDct{
C:FXD HICA I4O PF 2Z

C:FXD CER 0.01 UF +Bo-2Ot IOOVDCI{
C:FXD MICA 140 PF 2Z
C:FXD HICA 20 PF 5Z
C:FXD MICA 62OPF 5Z
C:FXD MICA 33 PF 5Z

28480
28480
284 80
28480
284BO

284BO
284 BO

28480
284BO
01121

284BO
0 1121

284BO

28480
28480
284BO
2B4 BO

244 B0

28480
284BO
284BO
284BO
284BO

284 80
284 BO

284BO
284 BO

284BO

284BO
2A4BO
284BO
284 BO

23480

284 BO

28480
28+E0
0ll2l
28480

284 B0
284 BO

0 1121
28+80
284 80

284BO
0l l2l
284BO
284 80
o 1121

284BO
28480
011 21
284 BO

284 BO

28480
28480
72982
284 BO
72982
72982

008 53
284BO
72982
008 53
2B4BO

72982
78488
729 82
72982
28480

7 2982
?8480
7 2L36
2 84BO
28480

I B 54- 0404
1853-001o
0757 -0446
0157 " 02 B0
0757 - 0280

o6eB-447 9
0757-O452
0757"04le
of57 - 0406
cB 475L

06eB-4499
cB 225L

2lo0-3056

0698- 8004
0698-800+
0751- 0472
0751 - O47 2
o751 - O457

0757 -0457
0698- 4530
0698 "4462
0757-0280
0757 - O7 28

0157 " O42B
0757 "0427
o751 - 0454
0757 " 0440
0698-8005

06 98- 8007
2 I 00- 3L22
0757 - O2T 4
o698" 8006
2 1 00- 305+

0698- 3582
0698 -3262
0698- 3228
cB l06l
0757-0280

0698-3I60
06 98- 3226
CB 4T5L
0757 - 0433
07 57 - 0439

o757 " 0457
cB 1051
0757" 02 80
o757 - O270
cB 475L

0698-3499
o698-3228
cB +7 5L
o757 - O270
0B53-0017
03330-66566
1 205--0037
801 -K 80001 I
ol40-0201
BOI-KBOO0l I
B0l-KBOOo I I

RDMI 5C 1 8OJ IS
0140-0175
B0I-K80001 I
RDMl 5C IBOJ IS
0140-oLT5

BOl"K8000t1
GA
801"K8000 11
801-K800011
ol40- o2L7

801-K800011
0140-o2L7
RDHt 5C200J3C
ol 60 " 0363
0 1 60- 2L50

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A28012 1854-0404 TSTR:SI NPN 28480 1854-0404 
A 28 013 18;'3-0010 TSTR: SI PNP (SELeCTED FRCM ZN32511 28480 1853-0010 
A28R 1 0757-0446 R:F X) MET FLM 15_ OK OHM U 1/8H 28480 0757-0446 
A28R2 0757-0280 R:FXD MET FLM lK OHM 1% l/8H 28480 0757-0280 
A28R3 0757-0280 R: F X) Mf::T FLM II( OHM U l/8H 284S0 0757-0280 

A28K4 0698-4479 R:FXD FLM 14K ~HM 1% l/ SH 28480 06Q8-4479 
A28R ;, 0757-0452 6 R:FX} MET FLM 27.4K OHM U 1/8H 28480 0757-0452 
A28Rb 0757-0419 1 R:FXD MET FLM 681 OHM 1% l/8H 28480 0757-0419 
A28K7 0757-0406 I R: F XD MET FL"1 182 OHM U 1I8H 28480 0757-0406 
A28R8 0684-4751 6 R:FXD COMP 4.7 MEGOHM 10% 1I4H 01121 (8 4751 

A28R9 0698-4499 1 R:FXD FLM 54.9K OHM U l/8H 28480 06Q8-4499 
A28Rl') 06e4-2251 I R:FXD COMP 2.2 MEGOHM 10% 1/4H Oll2i C8 2251 
A28Rli 0 OH,I.1, FA(TJRY SELECTED PART 
A28R12 2100-3056 R:VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3056 
A28R13 o OH'"1, FACTORY SELECTED PART 

A28Ri4 0698~8004 2 R: FXD MET FLM 200K OHM 0.1% O.IH 28480 0698-8004 
A28R15 0698-8004 R:FXD MET F LM 200K OHM 0.1% O.IH 2.'J480 0698-8004 
A28R16 0757-0472 2 R:FXD MET FLM 200K OHM 1% 1/8H 2848D 0757-0472 
A28R17 0757-0472 R:FXD MET F LM 200K OHM 1% 1I8H 28480 0757-0472 
Al8Rla 0757-0457 3 R:FXD MET FLM 47.5K OHM 1% 1/ 8H 23480 0757-0457 

A28R19 0757-0457 R: FXD MET FLM 47.5K OHM U 1I8H 28480 0757-0457 
A28R20 0698-4530 I R:FXD FLM 232K OHM 1% 1I8H 28480 0698-4530 
A2 BR 21 0698-4462 I R:FXD FLM 768 JHM 1% 1I8H 28480 0698-4462 
A28R22 0757-0280 R:FXD MET FLM lK OHM U 1I8W 28480 0757-0280 
AZ8R23 0757-0728 1 R:FXD MET FLM 619 CHM U 114. 28480 0757- 0728 

A28R24 0757-0428 I R:FXD MET FLM 1.62K OHM U 1I8~ 28480 0757-0428 
A28R25 0757-0~27 R:FXD MET FLM 1.5K OHM 1% 1I8~ 28480 0757-0427 
A28R20 0757-0454 R:FXD MET FLM 33.2K OHM 1% 1I8W 28480 0757-0454 
A28R27 0757-0440 R:FXQ MET FLM 7.50K OHM U 1I8W 28480 0757 - 0440 
A28R28 0698-8005 2 R:FXO MET FLM 75 OHM 0.1% 0.1 H 28480 0698-8005 

A28R29 0698-8007 1 R:FXD MET FLM 7.054K OHM o.u O.IW 28480 0698-8007 
A28R30 2100-3122 1 R:VAR C ER ME T IJO OHM 10% 3/4H 23480 2100-3122 
A28R 31 0757-0274 R :FXJ MEr FLM 1.21K OHM 1% 1I8W 28480 0757-0274 
A28R32 0698-8006 I R:FXD MET FLM 1.772K OHM 0.1% O.IW 28480 0698-8006 
A28R33 2100-3054 2 R:VAR CERMET 50K OHM 10% 3/4W 23480 2100-3054 

A28R34 0698-3582 1 R:FXD MET FLM 41.2K OHM U 1/ 8H 28480 0698-3582 
A28R35 0698-3262 3 R:FXD MET F LM 40.2 OHM 1% 1I8H 28480 0698-3262 
A28R36 0698-3228 R:FXD MET FLM 49.9K OHM U 1/ 8H 28480 0698-3228 
A28R37 0684-1061 1 R:FXO COMP 10 MEGDHM 10% 1I4W 01121 C8 1061 
A28R38 0757-0280 R:FXD MET FLM lK OHM U l/ 8H 28480 0757-0280 

A28R39 0698-3160 1 R:FXD MET FLM 31.6K OHM U 1/8H 28480 0698-3160 
A28R40 0598-3226 3 R:FXO MET FLM 6.49K OHM U 1I8H 28480 0698-3226 
A28R41 0684-4751 R:FXD COMP 4.7 MEGOHM 10% l/4H 01121 C8 4751 
A28R42 0757-0433 R:FXD MET FLM 3.32K OHM 1% 1/8~ 28480 0757-0433 
A28K43 0757-0439 2 R: FXD MET FLM 6.81K OHM U 1I8W 28480 0757-0439 

A28R44 0757-0457 R: FXO MET FLM 47_5K OHM U 1I8W 28480 0757-0457 
A28R45 0684-1051 1 R:FXD COMP IMEGOHM U 1I4H 01121 C8 1051 
A?8R46 0757-0280 R:FXD MET FLM lK OHM U l/8H 28480 ! 0757-0280 
A28R47 0757-0270 2 R:FXD MET FLM 249K OHM 1% 1I8H 28480 0757-0270 
A2t:SR48 0684-4751 R:FXD COMP 4.7 MEGOHM 10% 1/4W 01121 C8 4751 

A28R49 0698--3499 I R:FXO FLM 40.2K OHM U 1I8H 28480 0698-3499 
A28R50 0598-3228 R:FXD MET FLM 49.9K OHM U l/8H 28480 0698-3228 
A28R51 0684-4751 R:FXD COMP 4.7 MEGOHM 10% l/4H 01121 C84751 
A28R 52 0757-0270 R:FXD MET FLM .'49K OHM 1% 1/8W 28480 0757- 0270 
A28TC1 0853-0017 1 THERMGCOUPL E 28480 0853-0017 
A29A (A ON L YI 03330-66566 1 PC ASSY:MODULATOR BOARD 28480 03330-66566 

1205-0037 1 HEATSINK:SEM(CON 28480 1205- 0037 
A29Cl 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCH 72982 801-K800011 
A29C2 0140-0201 2 C:FXD MICA 12 PF 5% 28480 0140-0201 
A29C 3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 
A29C4 0150-0093 C:FXD CER 0.01 UF +80-20% lODVOCW 72982 801-K800011 

A29C 5 0160-2322 4 C:FXD MICA 18 PF ;,% 100VOC H 00853 RDM15C18DJIS 
A29C6 0140-0175 4 C:FXD MICA 39 PF 2% 300VOCW 28480 0140-0175 
A29C7 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCH 72982 801-K800011 
A29C8 0160-2322 C:FXO MICA 18 PF 5% 100VOCH 00853 RDM15C 180J IS 
A29C9 0140-0175 C:FXD MICA 39 PF 2% 300VOCW 28480 0140-0175 

A29C10 0150-0093 C :FXD CER 0.01 UF +80-20% lOOVOCW 72982 801-K800011 
A29C1,. 0150-0022 4 C:FXD TI 3.3 PF 10% 500VDCW 78488 GA 
A29C12 0150-0093 C :FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K8000 11 
A29C 13 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCH 72982 801-K800011 
A29Cl4 0140-0217 4 C:FXD MICA 140 PF 2% 28480 0140-0217 

A29C 15 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDC~ 72982 801-K800011 
A29C16 0140-0217 C:FXO MICA 140 PF 2% 28480 0140-0217 
A29C 17 0160-2198 8 C: FXD MICA 20 PF 5% 72136 RDM15C200J3C 
A29CI8 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363 
A29C19 0160-2150 2 C:FXD MICA 33 PF 5% 28480 0160-2150 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number Qtv Description Mfr
Code

Mfr Part Number

429C20
A?9C21
A29C2Z
A29C2 3
A29C24

AzeC25
AzeC26
A29C27
A29C2 8
A29C29

A29C30
A29C3L
A29C32
A29C33
A29C34

A29Cfil
A29TCL
A29 IC2
A29TC3
A29I C+

A29L I
A29L 2
A29L3
429L4
A29L 5

429L6
429L7
A29L B

AzC)L9
A29L 10

A29Llt
A290 I
A29a2
A7_9A3
42984

429a5
429A6
A29Q7
A29RI
429R2

A29R3
429R4
A29R5
A29Ro
A29R7

A2 9R8
a29 R9
A29R I 0
A29R I I
A29R.L2

A29R I 3
A29R 1 4
A29RI5
A29R I 6
A29R I 7

A29Rl8
A29R19
429R20
AZ9kzL
A2ek22

429R23
A29R?4
429R25
A29R26
429x2 7

A29R2B
429R29
A29R30
A29k3L
A29RJ2

429?,3]
A29R34
429R35
A29R36
429R3 7

ol60-2198

0 160- 2206
o140-0208
oL4C-Ot96

ol60-o205
0140-u196
o1 50-oo22

0140-01e6

o150-c02z
ol 50-0093
0i 80- L7 46
ol 50-0093
01 80- Ll46

L902-0171
1B2l-0001
LB 20-0 223
1820-O22)
LB 20-O 273

9i40-0180
9LOO-3 34L
9100-334L
9100-1614
e140-0111

9140-O120
9140-0 1 i I
9100-1669
el00- 1 6 7 1

9140-0107

9t40-0107
L8 54-O345
L854-O345
lB53-0066
1B 53-0066

l8 54- O345
tB54-0019
1854-O019
o751-O28J
o7 57-O438

0757-O277
07 57 -O277
0698-4476
069B-4466
0757 -038 I

0698-4L23
06 9B -4 L23
069B-4t23

069B-4440

07 51*'O271
069B-3202
01 57 -O277
0698-+440
o69B-3447

0757-O427
a7 57 -O427
o7 51-0277

07 51- 0408

o757-0398
07 57 -O283
2 I 00- 2633
0757-0289
0757-0476

0757-0444
069B-3558
07 57 -O453
07 57 -O45 3
069B-4453

06 98 -+481
0698-3497
0598-3511
o69B-3449
2 1 00- 2489

I

3

2
?

+

5

2

I
I

4

5

2
2

2

4

2

I

2

?

7

3

I
5

I

C:FXD MICA 20 PF 52
NIOT ASSIGNED
C:FXD }1ICA 16O PF 5Z
C:FXD MICA 680 PF 5Z
C:FXD MICA I5O PF 5Z

C:FXD MICA IO PF 52
C:FXD MICA I5O PF ,Z
C: FXD TI 3.3 PF t0U 500VDCl.{
NOT ASS IGNED
C:FXD MICA I5O PF 5Z

C:FXD TI 3.3 PF l0X 500VDCt'l
C:FXD CER 0.01 UF +80-208 l00VDCH
C: FXD EI.ECI I5 UF lOU ZOVDCH
C:FXD CER O. OI UF +BO-2OT lOOVDCW
C: FXD ELECI I5 UF 1O? 2OVDCI,I

DIODE :BREAKDO!'lN 6.2V 5Z
TRANSISITJR ARR.AY:SI NPN
iNIE3RATED CI RCUIT:OPERATIONAL AMPL
I \TEGRATED C I R,CU I T :OPE RATI ONAL AI,IPL
I N{TEGRATED CIR;UI T:CPER,ATT Of'{AL AIIPL

c0IL/cHOKt 2.70 uH l0u
COTL| CHOKE 1.0 UH 2Z
C3IL/CHJKE 1.0 UH 2Z
COI L/ CHOKE: O. B2 UH IOT
c0IL/cH0KE 3.30 UH l0g

C0I L: FXD 0. 10 UH 2OZ
COIL/CHCKE 3.30 UH lOU
COIL/CHOKE 56OO UH 5Z
cSlL/cHCjKE 4700 UH 5et
COIL:FXD RF 21 UH l0g

COIL:FXD RF 21 UH IOZ
ISTR.:SI NPN
TSIR: Si NPN
TSTR:SI PNP
TSTR: SI PNP

TSTR:SI NPI{
TSTR: SI NPN
TSTR: SI NPN
R:FXD MET FLM lK OHM lU LlBW
R:FXD MET FLM 5.IIK OHM 1I L/BVI

R:FXD MET FLM 49.9 OHM TX I/BI.I
R:FX) MEf FLM 49.9 OHr.l lt LlBW
R:FXD FLM lO.2K OHM 1Z llStJ
R:FXD MET FLM 976 OH|' TU L/BW
R:FXD FLM I5 OHH IZ LlBW

R:FXD MET FLH 499 OHM LZ L/BVI
R: FXD MET FLM 499 OHM TT I/BI{
R:FXD MET FLM 499 OHM 1T L/8U
N]T ASSIGNED
R:FXD FLM 3.4K OHM IZ Ll8U

R:FXD MET FLH 49.9 OHM 1T LlBW
R:FXD UET FLM I.74K CHM 1g LlBH
R:FXD MET FLM 49.9 OHi',I LZ I/BI{
R:FXD FLM 3.4K OHM TU I/BH
R:FXD MET FLM 422 OHM IZ L/8A

R:FXD MET FLM 1.5K OHM IT I/8I{
R: FX) MET F LM I.5K OHII TT L/8W
R:FXD MET FLM 49.9OHM LZ I/8t.{
NOT ASSIGNED
R:FXD MET FLM 243 OHM 1T L/8W

R:FXD MET FLM 75 OHH LZ I/8I.J
R: FXD MET FLM 2. OOK OHH IZ I/8I{
R: VAR CERMET IK OHM IOZ LIN Llz'T
R:FX) MET FL,'! I3.3K OHM If, L/8W
R:FXD FLM 301 K OHM IU L/8W

R:FXD HET FLM L2.1K OHM 1U LlBH
R:FXD MET FLM 4.02K OHM 1I Ll8W
R:FXD MET FLM 3O.IK OHM 1T I/8I.'l
R: FXD M ET FLM 30.lK OHM I T 1/ 8t.I
R:FXD FLM 4O2 OHM IU LlBU

R:FXD FLM 25.5K OHM IT 1/8hI
R:FXD FLM 6.04K OHH lt l/BtJ
R:FXD FLM 665 OHM LZ I/BI{
R:FXD MET FLM 28.7K OHM IT L/8W
R: VAR FLM 5K OHM lOZ LII.I L/2H

12L36

284BO
7 2L36
7 2L36

28 48O
72L36
784BB

T 2L36

78488
729 82
284EO
12982
284BO

o47 L3
o27 35
28480
2B4EO
284BO

2848O
82L42
82L42
28480
99800

82L42
99800
99BOO
82L42
998 00

99800
BOt3l
80131
BO 131
BOl3l

BO131
28480
2848O
28480
28480

284BO
28480
284BO
284BO
284BO

28480
284BO
284 80

284BO

28+BO
28480
28480
?B4BO
28480

284 B0
284 80
24546

2B4BO

284BO
284 BO

28 480
2B+BO
28 480

zB4BO
2B4BO
284 BO

2B4BO
284BO

28480
28+ BO

28480
28480
2848O

RDM15C200J3C

oL60-2206
RDMI5F6BIJ3C
RDMI5FI5lJ3C

ol 60- 0205
F.DMI5FL5TJ3C
GA

RDMISFL5IJ3C

GA

801-K800011
0rB0-L746
B0l-K800c I I
0lB0-Ll46

1N825
c A3046
1820- O22)
lB20- 0223
I 820- 0223

9140-0180
4425- 6C
4+25- 6C
9100- 16 I4
L531"24

I 0175-B
L537 "?4
2500- 64
24-L1L3-22J
lB40-38

lB40-38
2N5179
2 N5l 79
2N4250
2N4250

2N5 I 7q
I 85+- 001 9
1854-OO19
o757 - 02 B0
0757 " 0438

o757- O217
0757 - O277
0698- 447b
0698-+466
o751-0381

0698"4L23
0698" 4L23
0698 "4L23

0698- 4440

0757"O277
o69B- 3202
o757 - O27 7
06 98- 4440
0698 "3447

o75T- 0427
o757 - 0427
c4-1l8-TO--4992-F

0757-0408

o757-0398
o757 -O283
2100'2633
0757-0289
0757-0476

0757-0444
0698- 3558
01 57 - O453
o7 57 - 0453
069B-4453

c69B- 4487
06 98 "34e7
0698-3511
06 9B -3449
2 I O0- 2489

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A2~C2u 0160-2l98 C: FXO MICA 20 PF 5% 72136 RDM15C200J3C 
A29(21 'lOT ASSIGNED 
A29C22 0160- 2206 1 C:FXO ~1ICA 160 PF 5% 28480 0160-2206 
A29C23 0140-0208 C:FXO MICA 690 PF 5% 72136 RDM15F681 J3C 
A29C24 014(;-0196 3 C: F Xu MICA 150 PF 5% 72136 ROM15F151J3C 

A29C2., 0160=0205 C: FXD MICA 10 PI' 5% 28480 0160-0205 
A29C26 0140-0196 C :FXD MICA 150 PF 5% 72136 RDM15Fl51J3C 
A29C27 0150-0022 C:FXD TI 3.3 PF 10% SOOVOCW 78488 SA 
At. 9C2 8 NOT ASS IGNEO 
A29C29 0140-0196 C:FXD MICA 150 PI' 5% 72136 ROM15F151J3C 

A29C30 0150-0022 C:FXO TI 3.3 PF 10% 500VDCW 78488 GA 
A29C31 0150-0093 C:FXO CT=:R 0.01 UF +80-20% 100VDC W 72982 801-KeOODll 
A29C32 0180-1746 C:FXD ELECT 15 OF 10% 20VDCW 28480 0180-1746 
A29(33 DISO-OOq3 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801=KgQO:Jll 
A29C34 0180-1746 C:FXD EL cCT 15 UF 10% 20VDCW 28480 018D-174D 

A29Ckl 1902- 0777 OIODt:6REAKDOWN 6.2V 5% D4713 IN825 
A291Cl 1821-0001 2 TRANSISTUR AR<4Y:SI NPN 02735 C A3046 
A291 C2 1820-0223 3 I'HE;RATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223 
A29 I C3 1820-0221 I HEGRATED CI,CUIT:OPERATIONAL AMPL. 28480 1820-0223 
A291C4 1820-072 3 1 NTEGRA TEO Clk:UIT:DPERATIONAL AMP L. 28480 1820-0223 

A29Ll 914U-0180 2 COIL/CHOKt 2.70 UH 10% 28480 9140-0180 
A2~L2 9100-3341 4 :01 LlCHOKE 1.0 UH 2% 82142 4425 - 6C 
AZ9L3 9100-3341 C:JIL/CHJKc 1.0 OH 2% 82142 4425-6C 
t.29l4 9100-1614 CDI L/CHQKE: O. 82 UH 10% 28480 9100-1614 
A29L 5 9140-0111 5 COIL/CHOKE 3.30 UH 10% 99800 1537~24 

A29L6 9140-0120 2 COIL:FXD 0.10 UH 20% 82142 10175-8 
A29L 7 9140-0111 COIL/CHOKE 3.30 UH 10% 99800 1537-24 
AZ9L8 9100-1669 1 CDI L/CHUKE 5600 UH 5% 99800 2500-64 
AZ9L 9 9100-1671 1 CJILICHOKE 4700 OH 5% 82142 24-1313-'22J 
A29L 10 9140-0107 COIL:FXD HF 27 UH 10% 99800 1840-38 

A29LlI 9140-0107 CDIL:FXD Rf 27 UH 10% 99800 1840-38 
A24ul 1854-0345 TSH:SI NPN 80131 2N5179 
A29y.2 1854-034" TSTR:SI NPf\l 80131 2N5179 
A29,,3 1853-0066 4 TSTR:Sl PNP 80131 2N4250 
A2904 1853-0066 TSTR:SI PNP 80131 2N4250 

A29u5 1854-0345 TSTR:SI NPN 80131 2N5179 
A29U6 1854-0019 TSTR:SI NPN 2848D 1854- 0019 
A29U7 1854-0019 TSTR:SI NPN 28480 1854~OO19 

A29Rl 0757-0290 R:FXD MET FLM lK OHM 1% 1/8W 28480 0757- 02 80 
A29Ri 0757-0~j8 5 R:FXD MET FLM .,.IlK OHM 1% 1/8W 28480 0757-0438 

A29R3 0757-D277 R:FXO MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 
A29R4 0757-0217 R:FX) MET FLM 49.9 OH~ 1% 1/8W 28480 0757- 0277 
AZ9RS 0&98-4476 2 R:FXD FLM 10.2K OHM 1% 11 8W 28480 0698~447b 

A29Kb 0698-4466 2 R: F Xu l"1ET FLM 976 OHM U 1/8W 28480 0698-4466 
A29R7 0757-0381 2 R:FXD FLM 15 OHM 1% 1I8W 28480 0757-0381 

A29k8 0698·,4123 R:FXD MET FLM 499 OHM U 1/8W 28480 0698-4123 
A29R9 0698-4123 R:FXD MET FLM 499 UHM 1% 1/8W 28480 0698~4123 

A29RI0 0698-4123 R:FXD MET FLM 499 DHM 1% 1/8W 28480 0698-4123 
A29Kli NJT ASSI&NED 
A2qRIL 0698~'4440 4 R:FXD FLM 3.4K OHM 1% 1/8W 28480 0698-4440 

A29Kl~ 0757- 0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 
A29R14 0898-3202 2 R: F XD ~ET FLM 1.74K OHM 1% 1I8W 28480 0698-'3202 
A29K15 07"7-0277 R:FXD MET F LM 49.9 OHM U 1/8W 28480 0757-0277 
A29R16 0698-"440 R:FXD FLM 3.4K OHM 1% 1I8W 28480 D698-4440 
A29R17 0698-3447 1 R:FXD MET F L~, 422 OHM 1% 1/8W 28480 0698-3447 

A29R18 0757-0427 R:FXD MET F LM 1.5K OHM 1% 1I8W 28480 0757- 0427 
A29R19 0757-0427 R: F XJ MET F LM 1.5K DHM It 1/8W 28480 0757-0427 
A29k20 0757-0277 R:FXD MET FLM 49,90HM 1% 1/8W 24546 C4-1/8-TO-4992-F 
A29k21 NOT ASSIGNED 
A29k22 0757~0408 2 R:FXD MET FLM 243 OHM 1% 1I8W 28480 0757-0408 

A?9K23 07'>7-0398 3 R:FXD MET FLM 75 OHM 1% 1/ 8W 28480 0757-0398 
A2~R24 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1I8W 28480 0757~0283 

A29Hi:5 2100-2633 3 R:VAR CERMET lK OHM 10% LI N 1/2W 28480 2l00~2633 

A29R26 0757-0289 R:FX) MET FLM 13.3K OHM 1% 1I8W 28480 0757-0289 
A29,27 0757,0476 R: FX D FLM 301 K OHI"" 1% 1I8W 28480 0757,0476 

A29k28 0757,0444 2 R:FX~ MCT FLM 12.1K DHM 1% 1I8W 28480 0757,0444 
A29R29 0698-3558 R:FXD MET FLM 4.02K OHM 1% 1/8W 28480 0698-3558 
A29k30 0757-0453 R:FX) MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453 
A29k31 0757-0453 R:FXD MET FLM 30.IK OHM 1% 1/8W 28480 0757-0453 
A29R32 0698-4453 R:FXD FLM 402 OHM 1% 1/8W 28480 0698-4453 

A29R33 0698-4487 1 R:FXD FLM 25.5K OHM 1% 1I8W 28480 0698-4487 
A29k34 0698-3497 5 R:FXD FLM 6.04K OHM n 1/8W 28480 0698-34 9 7 
A29k35 0,9A-3511 R:FXD FLM 665 OHM 1% 1/ 8W 28480 0698-3511 
A29R36 0698-3449 1 R:FXO MET FLM 28.7K UHM U 1I8W 28480 0698-3449 
A29 R3 7 2100-2489 R:VAR FLM 5K OHM 10% LIN 1/2W 28480 2100-2489 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number Qtv Description Mfr
Code

Mfr Part Number

A29R 3 8
A29B (g ONLY)
429 Cl
429 C2
AZ9 C')

429 C4
A29 C5
AZ9 C6
429 C7
429 C8

A2e C9
429 ClO
429 Ctl
429 CLz
429 Cl3

429 CL4
429 C 15
429 Cl6
429 C L7
429 Cld

Aze Ct9
429 C20
429 CzL
429 C22
429 Ctt

Aze C24
429 C25
429 C26
429 Ctl
429 Ct8

Aze C29
429 CIO
Aze C3l
A29 CVZ
429 CV3

429 C)4
429 Ct5
Aze C36
A29 CRI
A29 CRz

429 CR3
429 ICI
429 ICz
429 IC3
429 IC4

429 IC5
A29 ICo
429 KI
429 Ll
429 L2

429 L3
A29 L4
A29 L5
429 L6
429 L7

429 LB
429 L9
A29 LIO
A29 0l
429 02

429 03
429 Q4
429 Q5
429 Q6
429 07

429 C)8

429 89
A29 QIO
429 Ql I
429 012

A2? QI3
A?9 RI
429 R2
429 R3
429 R4

07 57-O2BB
03330-.66524
ol Bo-o37 4
01Bo-L7:5
or 80- r735

0l 80- o37 4
oI 80- 0373

0180-L743
ol 60-0154

ol60-0154
otBo:L743
0160-o159
ol 50:o084
01 50-0093

0140-o201
ol 50-0093
0l 50-o0e3
0l 40- oL7 5
0l 50-o093

ol40-0175
ot 50-o o93
oI 40- o 2L1
0l 50-o093
01.40- o2L1

ol60-2198
ol 60-0363
ol B0- L746
Ot B0- L7 4t,
0l 50- o093

ol60-ol2B
ol 50-o093
ol60:2150
ol60-2 l9B
ot 50-o022

oL60-2322
oL60*2322
ol 50-o093
I90l -o040
I 901-0 040

1 901-oo40
LB26- O043
lB26-0043
1826-O043
LB26 -O 04 3

IB21-000I
LB26-O043
0490-1 01 5
9I40-OIBO
9l o0*3 34 t

91 00-3341
9loo-t614
el40-0111
el 40-o l2 0
91 40-O107

9140-01o7

9140-Olll
1854-0071
I 8 53-O020

1854-0071
1855-O081
I 8 55-O081
I I 53-0066
I B 53-0 066

L854-0345
lB54-O01 9
1854-O019
I I 54-021 0
I 8 54-034 5

L854-O345
069B-3 51 B

0698-3 5l B

07 57- 0280
07 57-0463

2
I

I

2
4

I

13

4

R:FXD MET FLH 9.09K OHM 1g 1/BN
P: ASSY:AMPLITUDE/M BOARD
C: FXD TANT. IO UF IO'{ 2OVDCI.I
C:FXD ELECT O.22 UF IOT 35VDCW
C:FXD ELECT O.22 UF IOT 35VDCll./

C: FXD TAhIT. IO UF 1Og 2OVDCI.J
C: FXD ELECT 0.68 UF IOT 35VDChJ
NOT ASSIGNID
C:FXil ELECf 0.1 UF l0Z 35VDCt{
C:FXD MICA MY O.OO22 UF IOg zOOVDCW

C:FXD MICA MY O.OO22 UF 108 zOOVDCI{
C:FXD ELICT O.I UF IOU 35VDCH
C:FXD MY 0.0068 UF I0A 2OOVDCi'l
C:FXD CER 0.1 UF +80-2OZ lO0VDCyr|
C:FXD CER 0.01 UF +80-20t l00VDCt"J

C:FXD MICA LZ PF 5Z
C:FXD CER 0.01 UF +80-2OB IO0VDCH
C:FXD CER O.O1 UF +BO-20? IOOVDCI{
C:FXD HICA 39 PF 2Z 3OOVDCH
C:FXD CER 0.Ol UF +Bo-20t lO0VDCw

C:FXD MICA 39 PF 2Z 3OOVDCW
C:FXD CFR O.0I UF +8O-20? t00VDCt{
C:FXD MICA 140 PF 2Z
C:FXD CER O.01 UF +80-20% l00VDCH
C:FXD MICA 140 PF 2Z

C:FXD MICA 20 PF 5Z
C:FXD MICA 62OPF 5Z
C:FXD ELECT 15 UF IOU 2OVDCH
C : FXD E LECT I5 UF 1Og 2 OVDCI.J
C:FXD CER 0.01 UF +8O-2Ot lOOVDCH

C: FXD C ER 2.2 UF 2OZ z5VDCrt
C:FXD CeR 0.01 UF +80-20t l00VDCl{
C:FXD MICA 33 PF 5Z
C:FXD T4ICA 20 PF 52
C:FXD TI 3.3 PF fOB 500VDCl'j

C:FXD MICA I.8 PF 5Z IOOVDCH
C: FXD HICA IB PF 5Z IOOVDCI'I
C: FXD C FR O. ol UF +BO-2Ot l00VDCf{
DIODE:S ILICON 3OMA 3OI{V
DIUDE:S ILICUN 3OMA 3OI'IV

DIODE:S ILICON 3OMA 3Ol.lV
IC:LINEAR UPERATIONAL AMPLIFIER
IC:LINEAR CPERATIONAL AMPLIFIER
IC:LINEAR IJPEF.ATI OI.JAL AMPL IFIER
IC : LIAIEAR OPEF.ATI OI\AL APIPL IFIER

TRANS I STOR ARRAY: SI NPN
IC:L INEAR []PERATI CNAL AMPL IFIER
RE[-AY:REED COIL IO VA 25OV
coIL/ cHoKE 2.70 UH 10t
COTL/ CHOKE I, O UH 22

c0IL/cHOKE l.o uH 2z
calL/ cHoKE:0.82 uH t ot
coIL/cHoKE 3.30 UH r0g
C0IL:FXD 0.10 UH ZOZ
COIL:FXD RF 27 UH lOU

COIL:FXD RF 27 UH lOT
NOT ASSIGNED
cllL/cHoKE 3.30 uH loz
TSTR:SI NPN(SELECTED FROM 2N3704}
TSTR:SI PNP(SELECTED FROH 2N37O2I

TSTR: S I NPN( SE LECTED FROM 2N37O4I
TSTR: SI FET
TSTR:SI FET
rSTR: SI PNP
TSTR: SI PNP

TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
TSTR:SI NPN
TSTR:SI NPN

TSIR:SI NPN
R:FXD FLH 7.32K OHM 1T L/8,1
R:FXD FLM 7.32K OHM IU L/BhI
R:FXD MET FLM IK OHp TU L/8W
R:FXD MET FLM 82.5K OHM IU LISU

2B+BO
2B4BO
56289
28484
284 BO

56289
56289

562 89
56289

56239
56289
56289
12982
12982

28480
72982
729 82
284BO
72982

2B4BO
72982
284BO
72982
28480

7 2L36
28480
284BO
284 BO
72982

56289
729 82
284 BO

7 2L36
78488

008 53
00853
72e82
07263
o7 263

oT263
284BO
2 8480
28480
284BO

o2735
284BO
L5636
2B+80
82L42

82L 42
28480
99800
82L42
998O0

99800

998O0
28480
28480

28480
80t 3l
B0l3l
80r31
BOI3I

I0l3l
28480
28480
80t31
80131

B0l3t
28480
28480
284 BO

28480

0757-0288
03330-66524
1500106X902082-DYS
0tB0-L735
0lB0-Ll35

150D106Xe02032-DYS
I 5OD6B4X9O35A2-DYS

l50Dl04xe035A2-DYS
L92P22292-PTS

L92P 2229 2- PT S

1500104x9035A2-DYS
L92P 6828 2-P T S

8131-100-651- LO4L
B0l-KB000l I

ot 40- 020 I
B0 t-K B00c I I
B0l-K80001r
0140-0175
B0 1-K 8000 I I

0140-0175
801-KB000ll
0 I 40- o2L7
80 1-K 8000 I I
0t4c-o2L7

RDMI 5C7OOJ3C
0 I 60- 0363
0lB0-LT46
0lB0-L746
801-K800011

5C152C2S-CML
B0t-K800011
0160-2150
RDMI 5C2OOJ3C
GA

RDMl5ClBOJIS
RDMl5CI8OJIS
B0 1-K 8000 I I
FDGIOsB
FDGIOsS

FDGIOEB
LB26- 0043
I 826-0043
tB26-0043
L826 - 0043

cA3046
lB26-0043
R273L-2
9140-0180
+425-6C

4425- 6C
9lo0-1614
L537 - 24
1017 5- B

I 840-38

1840-38

L537 -?4
lB5+-O071
I 8 53- 0020

1 854- O071
2N5245
2N52+5
2N4250
2N42 5 0

2N5179
1854-OOt9
lB54-0019
2N2222
2N51 7e

2N5t 79
0698-3518
0698-3518
o757-0280
o757 -0463

Toble 6-1. Reploceo ble Po rts(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A29R38 0757-0288 2 R: FXD MET FL~ 9.09K OHM 1% 118. Z 84 80 0757-0288 
A29B 18 ON l YI 03330--66524 1 P: ASSY:AMPLITUOE/M BUARD 28480 03330-66524 
A29 CI 0180 e 0374 C:FXC TANT. 10 UF 10% 20VDCW 56289 1500106X902082-DYS 
A29 U 0180-1735 C:FXD elECT 0.22 UF 10% 35VDCW 28480 0180-1735 
A29 (j 0180-1735 C:FXD ELECT 0.22 UF 10% 35VDCW 28480 0180-1735 

A29 C4 0180- 0374 C:FXD TANT. 10 UF 10% 20VDCW 56289 1500106X90ZG32-DY5 
A29 C5 0180"0373 1 C:FXD eLECT 0.68 UF 10% 35 VOC W 56289 150D684X9035A2-DYS 
AI.. 9 C6 NOT tSSIGNeD 
A29 (7 0180-1743 2 C:FXD ELECT 0.1 UF 10% 35VDCW 56289 1500104X9035A2-DY5 
A29 Cd 0160.,0154 4 C:FXD MICA MY o.ooa UF 10% 200VD: w 56289 192P 2229Z-PTS 

A29 C9 0160-0154 C:FXD MICA MY 0.0022 UF 10% 200VDCW 56239 19ZP 22Z9Z-PTs 
A29 CI0 0180-"1743 C:FXO ELeCT 0.1 UF 10% 35VDCW 56289 150DI04X9035A2-DYs 
A29 Cll 0160-0159 1 C: F XD '~Y 0.0068 UF 10" 2 OOVOC" 56289 19ZP68282-PT5 
A29 C12 0150-00d4 C:FXD CER 0.1 UF > 80-2 0% 1 OOVO:" 72982 8131-100-651-104l 
A29 C13 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-~800011 

A29 elL,. 0140~0201 C:FXO MICA 12 PF 5% 2S4S0 0140-0201 
A29 CIS 01 50~0093 c: FXD CER 0.01 UF >80-20% lOOVD:W 72982 801-,(800011 
A29 Clb 0] 50~>OO93 C: FXO CER 0.01 UF >80-20% 100VDCW 72982 801-K800011 
A29 C17 0140~0175 C:FXO ,~ICA 39 PF Z% 300VDCW 2S480 0140-0115 
A29 Clo 0150~0093 C:FXD CER 0.01 UF +80-20% IOOVDew 72982 801-KSOOOll 

A29 C19 0140-0115 C:FXD MICA 39 PF 2~ 300VDCW 2S480 0140-0175 
A29 ClO 0150-0093 C:FXO UR 0.01 UF +80-20% 100VDCW 72982 801-K800011 
A29 e21 0140-0217 C:FXD MICA 140 PF 2% 28480 0140-0211 
Ai9 C22 0]50-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 801-K800011 
AL9 U, 0140-0211 C:FXD MICA 140 PF 2% 284S0 0140-0217 

A29 (24 0160-2198 C:FXD MICA ,'0 PF 5% 12136 ROM15CZOOJ3C 
A,'9 C25 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363 
A29 (2 & 0180"1146 C:FXO ELECT 15 UF 10% 20VDCW 28480 0180-1146 
A29 en 0180-1140 C:FXD EUCT 15 UF 10% 20VDCW 28480 0180-1746 
A29 Ub 0150-0093 C:FXD CER 0.01 UF +80~2()% I~Ol/Dew 72982 801-K800011 

A29 U9 0160-0128 13 C:FXD CER 2.2 UF 20% 25VOCw 56289 5C152C2s-CMl 
A29 UO 0150-0093 C:FXO CER 0.01 UF +80- 2 0% 100VDCW 72982 801-KeDOOll 
A29 C31 0160-2150 C:FXO MICA 33 PF 5% 28480 0160-2150 
A29 C3L 0160-2198 C:FXO MICA 20 PF 5% 72136 ROM15C200J3C 
A29 C33 0150-0022 C:FXO T I 3.3 PF 10% .,OOVDCW 78488 GA 

Ai9 C34 0160-2322 C:FXD MICA 18 PF 5% 100VDCW 00853 ROMI5C]SOJlS 
A29 us 0160-D22 C:FXD MICA 18 PF 5% 100VDCw 00853 RDM15C190JlS 
A.l9 C3b 0150-0093 C:FXD CER 0.01 UF +80- 2 0:; 100VDCW 72982 80 1-K 8000 11 
A29 CKI 1901-0040 DIUOE:SILlCON 30MA 30WV 07263 FDGI0d8 
A29 CK2 1901-0040 DIODE:SILlCON 30MA 30WV 07263 FOGI0B8 

Ai9 CR3 1901~0040 OI002:sIliCON 30MA 30WV 07263 FDGI068 
A29 IC1 1826-0043 IC:lINEA~ UPERATICNAL AMPLIFIER 28480 IS26-0043 
A29 ICZ 1826~0043 IC:LlNEAR OPERATi ONAL AMPLIFIER 28480 1826-0043 
A29 IC3 1826 .. 0043 IC:lINEAR UPER4TIJNAL AMPLIFIER 28480 1826-0043 
A29 I C" 1826-0043 IC:lINEAR UPER'TIOhAl AMPLIFIER 28480 1826-0043 

A29 IC5 1821-0001 TRANSISTOR ARRAY:sI NPN 02735 CA3046 
A29 ICb 1826-0043 IC:LINEAR UPERATIoNAL AMPLIFIER 2S480 1826-0043 
A29 Kl 0490-1015 RELAY:RHO COIL 10 VA 250V 15636 R2131-Z 
A29 LI 9140-0180 COIL/CHOKE 2.70 UH 10% 28480 9140-0180 
A29 L2 9100-3341 COIL/CHOKE 1.0 UH 2% 82142 4425-6C 

A.l9 U 9100-3341 COIL/CHOKE 1.0 UH 2% 82142 4425-6C 
A29 L4 9100-1614 COIL/CHOKE: O. 82 UH 10% 28480 9100-1614 
A29 L5 9140-0111 COl L/CHOKE 3.30 UH 10% 99800 1537-24 
A29 L6 9140-0120 COIL:FXD 0.10 UH 20% S2142 10175-8 
A29 L7 9140-0107 COIL:FXO RF 27 UH 10% 99800 1840-38 

A29 L8 9140~0101 COIL:FXD RF 27 UH 10% 99800 1840-38 
A29 19 NOT ASSIGNED 
A2Y LID 9140-0111 CUlL/CHOKE 3.30 UH 10% 99800 1537-24 
A29 01 IS54-0011 T5TR:SI NPNIsELECTED FROM 2N31041 284S0 1854-0071 
A29 Q2 1853-0020 T5TR:sI PNPIsELECTEO FROM 2N37021 28480 1853-0020 

~29 U3 IS54-0011 TsTR:sI NPNI SELECTED FROM 2N37041 28480 1854-0071 
A29 \,/4 lS55-00B1 TSTR:sI FET 80131 2N 52 4 5 
A29 05 1855-0081 TsTR:sI FET 80131 2N5245 
A29 ~b 1853-0066 TSTR:sI PNP S0131 2N4250 
A29 07 1853-0066 TsTR:sI PNP S0131 2N4250 

AL9 08 1854-0345 TsTR:sI NPN S0131 2N5179 
A29 09 1854-0019 TsTR:sI NPN 28480 lS54-0019 
A29 010 1854-0019 TsTR:SI NPN 284S0 1854-0019 
A29 011 1854-0210 TsTR:sI NPN S013] 2NZ222 
A29 012 1854-0345 TsH:sI NPN 80131 2N5119 

A2'1 013 1854-0345 TsTR:sI NPN 80131 2N5179 
A29 hI 0698-3518 4 R:FXD FLM 7.32< OHM It 1/8H 28480 0698-351S 
A29 R2 0698-3518 R:FXO FLM 7.32< OHM U 1I8W 28480 0698-3518 
A29 R3 0757-0780 R:FXD MET FLM 1K OHM It lISW 284S0 0757-0280 
A29 R4 0757-0463 R: FXO MET FLM B2.5K OHM 1% 1I8H 2S480 0751-0463 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

429 R5
429 R6
429 R7
AZ9 RE
A29 R9

429 R10
A29 kl I
429 Rl2
A29 R 13
429 xl4

429 kl5
429 RIC'
A29 Rl7
429 kl8
429 Rl9

429 RZO
429 F.Z I
429 R22
429 k2)
429 R24

429 r<25
429 R26
A2e R27
429 R.2 B

429 RZ9

429 R-r0
429 RJI
A29 R52
429 R33
429 R34

429 Rr5
429 k36
429 Rl7
429 Ri8
429 R39

429 R40
429 R4l
429 k+2
429 k4)
429 R+4

429 R45
429 R4b
429 k47
429 R48
429 R+9

429 R50
429 R5t
A29 k52
429 R53
429 Sl,{ I

430
A30Cl
A1CC2
A3OC3
A30C4

A30C5
A30C6
A30C7
A30C 8
A3OC9

A30ClO
A30L I I
A30C12
A30C r 3
A30Cl4

A30C I 5
A30C16
A30c I 7
A3OC I B

A30C I 9

A30L20
430C2 I
A3CC22
A30C23
A3OC2+

01 51 -O444
06 9 B-43 07
069B-4+82
06 )8-3 259
01 57 * 0437

07 57-O45 2
07 51 *O45 2
0757-O452
o684"415L
o7 57- O45 2

0751-O452
o684"475 L

0698-3 5l B

06eB-3 5l B

o757*O2BO

o7 57 - 0463
o7 57-0444
06eB- +307
o698-4482
o6 98 ^3259

0157- O2B B

o7 57- 02BO
01 57- 043 B

0757-0381
o69B-447 6

a6e8-4 L23
069B-'4L23
o698"4 L23
2roo=.2633
0698-322 )

06 9B: 4440
o69B-3202
0698-4440
0757-O277
07 57 -O277

0698-348 B

07 57- 0427
07 57 -,0277
01 57 -'0427
o7 51- 0408

0757-0398
o7 57-O283
069B-3 700
o7 57-0434
01 51- 03 9B

0757-O213
o757*O271
o7 51-O277
0698-4466
31 0I -L34L

o3 330- 66525
olBo-o374
ot B0 -o37 4

0r B0-029 I

0I50-0121
01 50-0 09 3
0l 50-0093
0l 50-009 3
0140-0195

o160-0 373
ol 50-o093
o1 40-o 197
ot 50-0093
01 50-0 09 3

o160-2 l9B
0160- 2L35
oL60-2256
o12l-0 105
0121-O059

01 B0-0 29 I
0140-0198
01 80- o37 4

0l 80-o29 I

B

3

1

I

I

I

I

1
a-

I
I
I
1

R: FXD MET FLII I2.1K OHM IU I/BI{
R:FXD FLM L4.3K OHM LZ L/8H
R:FXD FLM I7.4K OIM TT LlBU
R : FXD FLM 7. B7K 0rll',! 1U L/ BW

R:FXD MET FLM 4750 OHM LZ LlBW

R:FXD MET FLM 27.4K OHM 1X LlBW
R:FXD MET FLM 27.4K OHM IX LlBH
R:FXD MET FLM 27.4K OHM Ig I/BI.I
R:FXD COMP 4.1 MEGOH| TOg L/4W
R:FXD MET FLM ?7.4K OHM I8 I/BI,|I

R:FXD MET FLi4 21.4K OHM LZ LIBU
R:FXD COMP 4.7 MEGOHM IOT LI4W
R:FXD FLM 7.32K CHM Ig I/8I.J
R:FXD FLM 7.32K OHM IT LISU
R:FXD I"IET FLM IK OHM TU L/BU

R:FXD MET FLI.,1 82.5K OHM TX L/BVI
R:FXD MET FLM 12.lK OHM IU L/8W
R:FXD FLM 14.3K OHM TT LlBU
R:FXD FLM L7.4K Oi{H IU I/BhI
R:FXD FLM 7.87K OHM IT LlBU

R: FXD MET F LM 9.09K OHM IT 1/BI{
R3FXD MET FL[4 1K OHM Tg L/9bI
R: FXD HET FLM 5. I IK OHM II I/BhI
R:FXD FLM I5 OHM TU I/BW
R: FXD FLM 10.2K 0Ht'l 1Z l/Bht

R : FXD I'4ET F LM 499 OHM 1U T /BH
R:FXD MET FLM 499 OHM TT L/8W
R:FXD MET FLM 499 CHM LZ L/'BbI
R:VAR CERMET IK OHM IOZ LIN L/2H
R:FXD FLM I.24K OHM IT LlBW

R: FXD F LM
R:FXD IIlET
R: FXD FLM
R: FX) MET
R: FXD MET

3.4K OHM LZ LlBN
FLM I.74K OHM IT L/8U
3.4K OHM rg t/8ld
FLM 49.9 OHM lg L/8U
FLM 49.9 oHq lU l/BW

R: FXD MET F LM 442 OHM Ig I /8I.I
R:FXD MET FLM 1.5K OHM IU L/8'I
R:FXD MET FLM 49.9 0HM 1% 1/8W
R: FXD MET FLM I.5K OHIV,t IT L/BW
R:FXD MET FLH 243 OHM TE LlBW

R:FXD MET FLU 75 OHM IT LlBW
R: FXD MET FLH 2. OOK OHM LZ Ll9VI
R:FXD FLM 7L5 OHI'I IT Ll8bI
R:FXD MET FLM 3.65K OHM Tg LlBYI
R,: FXD MET FLM 75 []HM 1U I /8hI

R:FXD MET FLM 3.OIK OHM LZ L/3VI
R : FXD MET F L M 49.9 t]HM 1T Ll BW

R:FXD MET FLM 49.9 OHM Ig I/8I{
R:FXD MET FLM 976 CHH IZ L/8W
SftlIICH:SLIDE SPDT O.5A L25V AC/DC

PC ASSY:OUTPUT HI XER BCAKD
C:FXD TANT. 1O UF IOg 2OVDChJ
C:FXD TANT. IO UF IOZ 2OVDCI{
NOT ASS IGNED
C: FXD EL ECT 1.0 UF lot 35V0Cl{

C:FXD CER 0.1 UF +80-20t 50VDC|{
C:FXD CER 0.01 UF +80-20f, lO0VDCH
C:FXD CER 0.01 UF +80-20t IOOVDCt{
C:FXD CER O.0l UF +80-20t lOoVDCil
C:FXD MICA 130 PF 5Z 30OVDC!{

C:FXD MICA 27PF 5Z
C:FXD CER 0.01 UF +BtJ-20U lO0VDCt{
C: FXD MICA 18O PF 5Z 3OOVDCT.I
C:FXD CER O. OI UF +BO-ZOZ IOOVDCI.I
c: FXD CER 0.01 UF +80-20t loovDchr

C:FXD MICA 20 PF 52
C: FXD PORC 4.3 PF 5O0VDCl./
C : F XD C ER 9.I PF 5OOVDC}I
C:VAR CER 9-35 PF NPO
C:VAR CER 2.8 PF 3OOVDCH

C:FXD ELICT I.O UF
C:FXD MICA 2OO PF
C:FXD TANT. lC UF
NOT ASSIGNED
C:FXD ELECT I.O UF

lou 35vDctJ
5Z
loB 20vDc}'l

l0g 35 vDcrd

284 80
2B+ BO

28480
284BO
284 BO

284 B0
284BO
284 BO

01121
284 BO

284 80
01121
284 80
28480
284 BO

284 80
2B+60
28480
284 BO

284BO

284 BO

284BO
28480
28480
28480

28480
28+ BO

28480
28480
284 BO

28480
28+ 80
28480
284 BO

284BO

284 BO

284BO
24546
28+80
284 BA

284 BO

284BO
28480
284 80
284 80

2B4BO
284 BO

28480
284 BO

7e7 27

28480
56289
56289

56289

56289
72982
729 B2
72e82
L4655

7 2L36
72982
L4655
729 82
72982

12L36
9527 5
72982
284BO
28480

56289
7 2L36
56289

56289

0757 -0444
0698 -4301
0698- 4482
o69B -3259
a757 -0431

07 57 - O452
o7 57 - 0452
07 57 - 0452
cB 47 5I
o7 5T - O452

0157 -O452
cB 47 5L
0698-3518
0698-3518
0757-0280

0757 -0463
o757 -0444
0698 -4307
0698- 4482
06 98- 325e

0151-0288
0157 - 02 B0
0757 -0438
0757-O3Bl
0698 -447 6

0698 -4L23
0698 -4L23
0698 -4L23
2 I 00- 2633
0698 -3223

06 98- 4440
0698 -3202
0698 -444C
0757-O277
07 57 - O?71

0698-3488
07 57 - 0427
c4-1l8-TO-4992-F
0757 -0427
o757-0408

0757-0398
o757-0283
0698 -3700
01 57 -A434
o757 - 0398

01 57 -O213
07 57 - O?77
07 57 - 4277
0698 -4466
c-r11-0004

03330- 66525
l50Dl 06x902082-DYS
I 5 0D I 06X 90208 2- DYS

150D105X903542-DY5

5C503IS-CML
801-K 80001 I
B0l-K80001 I
801-K80001 I
DMt5F l31J-300V

RDMl 5E27 OJ 5S
801-K80001 I
RDHl5FlBTJ3C
801-K8000 11
801-K80001 1

RDMI 5C200J3C
vY04c 4R3 B

301-000:c0K3-919c
0I2l- 0105
0l2l-oo5e

I 500 I 05 Xe035A2-DYS
RDMI 5F20 1J3C
150D106X902082-DYS

l50Dl 05x903542-DYS

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A29 H, 0757~0444 R:FXD MET FLM 12_1K OHM U 1I8W 28480 0757-0444 
A29 K6 069B~4307 8 R:FXD FLM 14. 3K O~M U 1I8W 28480 0698-4307 
A29 R7 0698~4482 R:FXD FLM 17.4K O;M U 1I8W 28480 0698-4482 
AZ9 Rd U6 'lR~3259 3 R:FXD FLM 7.87K O;M U 1/8W 28480 0698-3259 
A29 R9 0757~043 7 R:FXD r~ET FLM 4750 OHM 1% 1/8W 28480 0757-0437 

A29 RIO 0757~0452 R: FXD MET FLM 27.4K OHM 1% 1I8W 28480 0757-0452 
A29 kll 0757-0452 R:FXD MET FLM 27.4K OHM 1% 1/8W 28480 0757-0452 
A29 RIL 0757··0452 R:FXD MET FLM 27.4K OHM u; 1I8W 28480 0757-0452 
A29 R13 0684,,4751 R:FXD COMP 4.7 MeGUHM 10% 1/4W 01121 CB 4751 
A2'> Kl4 0757-0452 R:FXD MET FLM 27.4K OHM U 1/8W 28480 0757-0452 

AZG klS 0757· 0452 R:FXO MET FlM 27.4K OHM U 1I8W 284 SO 0757-0452 
AI.S R16 0684",4751 R:FXO COMP 4.7 MEGOHM 10% 1/4W 01121 CB 4751 
A29 Kl7 0698-3518 R:FXD FLM 7.32K OHM U 1I8W 28480 0698-3518 
A29 klB 0698-,3518 R:FXO FLM 7.32K OHM U lIBW 28480 0698-3518 
A29 id9 0757·,0280 R:FXD MET FLM lK OHM U lIBW 28480 0757-0280 

A29 R.;O 0757~0463 R: FXD MET FL.., 82.5K OHM U 1I8W 28480 0757-0463 
A';9 Ul 0757~0444 R:FXD MET FLM lZ.lK OHM U l/BW 28480 0757-0444 
Al9 1<2? 0698~4307 R:FXD FLM 14.3K OHM U 1I8W 28480 0698-4307 
A29 1<23 0698~4482 R:FXD FLM 17.4K O~M U 1I8W 28480 0698-4482 
A29 k24 0698 .... 3259 R:FXO FLM 7.87K OHM U 1I8W 28480 0698-3259 

A29 "';S 0757~0288 R: FXD MET FLM 9.09K OHM U 1I8W 28480 0757-0288 
A29 1<.2& 0757- 0280 R: FXO MET FL~ lK OHM U 1/8W 2B480 0757-0280 
Al9 1<.27 0757~0438 R: FXD MET FLM 5.I1K OHM U 1I8W 28480 0757-0438 
A29 U8 0757~Oj81 R:FXO FL~ 15 OHM U 1I8W 28480 0757-0381 
A29 K29 0698-4476 H:FXO FLM 10.2K OHM It 1/8W 28480 0698-4476 

Al9 R,O 0698->4123 R:FXO MET FLM 499 uHM U l/8W 28480 0698-4123 
Al.9 kJl 0698A123 R:FXD MET FLM 499 OHM U l/8W 28480 0698-4123 
AI.9 R~2 0698-4123 R:FXD MET FLM 499 [HM 1% 1I8W 28480 0698-4123 
A29 R33 2100-,2633 R:VAR CERMET lK QHM 10% LIN 1I2W 28480 2100-2633 
AI.9 R34 0698-3223 R:FXD FLM 1.24K OHM U 1/8W 23480 0698-3223 

A29 R,j'j 06 98~ 4440 R:FXD FLM 3.4K OHM 1% 1I8W 28480 0698-4440 
A29 k36 0698~3202 R:FXO MET FLM 1.74K OHM U 1/8W 28480 0698-3202 
A29 Rn 0698 .. 4440 R:FXo FLM 3.4K OHM 1% 1I8W 28480 0698-4440 
A29 K.Hi 0757-0277 R:FX) MET FLM 49.9 OHM 1% 1I8W 28480 0757-0277 
AI.9 R39 0757-0277 R: FX) MET FLM 49.9 OH~ 1% 1I8W 28480 0757-0277 

A29 1<40 0& 9 8'~ 348 8 1 R:FXO MET F LM 442 OHM U l/8W 28480 0698-3488 
A29 R41 0757~O427 R:FXD MET FLM 1.5K OHM U 1I8W 28480 0757-0427 
A29 k42 0757· 0277 R: F XO MET FLM 49.9 OHM 1% l/SW 24546 C4-1/S-TO-4992-F 
A29 k43 0757-,0427 R: FXD MET FLM 1.5K OHM U 1/8W 28480 0757-0427 
A29 KH 0757-,0408 R:FXo MET FLM 243 OHM 1% 1I8W 28480 0757-0409 

A29 K4 :) 0757~O398 R:FXD MH FLM 75 OHM 1% 1/8W 28480 0757-0398 
A29 k46 0757~0283 R:FXD MET FLM 2.00K OHM U 1/8 W 28480 0757-0283 
A29 k47 0698-3700 1 R:FXD FLM 715 oHf,' U 1I8W 28480 0698-3700 
A29 R48 0757· 0434 R:FXD MET FLM 3.65K OHM U 1/8W 28480 0757-0434 
A29 R49 0757-03GG <:FXO MET FLM 75 UHM U 1/8W 28480 0757-0398 

A29 R50 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0757-0273 
A29 R,l 0757-0277 R:FXD MET FLM 49.9 OHM U 1/8W 28480 0757-0277 
A29 1<52 0757-0277 R:FXD MET FLM 49.9 OHM l~ 1I8W 28480 0757-0277 
A29 R,3 0698'-'4466 R:FXo MET FLM 976 OHM 1% 1I8W 28480 0698-4466 
A29 SWI 3101-1341 SW ITCH: SLIDE SPOT 0.5A 125V AC/DC 79727 C-111-0004 

A30 03330'66525 1 PC ASSY:OUTPuT MI XCR 8CAkO 28480 03330-66525 
A30C 1 0180-0374 C:FXO TANT. 10 UF 10% 1.0VoCW 56289 1500106X902082-0YS 
A3~C2 0180-0374 C: F XD TANT. 10 UF 10% 20VOCW 56289 1500106X902082-DYS 
A30C3 NOT ASSIGNED 
A30C4 0180-0291 C:FXO EL ECT 1.0 UF 10% 35VOCW 56289 1500105X9035A2-DYS 

HOC5 0150-0121 2 C :FXo CER 0.1 UF + 80~20% 50VOCW 56289 5C509IS·CML 
A30C6 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011 
A30C7 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K8000ll 
A30C8 0150-00n C:FXO CER 0.01 UF +80-20% 100VOC. 72982 801-K800011 
A30C9 0140-0195 1 C:FXD MICA 130 PF 5% 300VOCW 14655 OM15F131J-300V 

A30ClO 0160·037 a 1 C:FXO MICA 27PF 5% 72136 RoM15E270J5S 
A30Lll 0150-0093 C:FXD CER 0.01 UF +8U-20% 100VDCW 72982 801-K8000ll 
A30Ll2 0140-0197 C:FXO MICA 180 PF 5% 300VDCW 14655 ROM15F181J3C 
A30C 13 0150-0U93 C :FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K8000 11 
A 30C14 0150-0093 C:FXo CER 0.01 UF +80-20% 100VOCW 72982 801-K800011 

HOC 15 0160~2198 C:FXD MICA 20 PF 5% 72136 ROM15C200J3C 
A30C16 0160-2135 1 C:FXO PORC 4.3 PF 500VOCW 95275 VY04C4R38 
A30el 7 0160-2256 1 C:FXO CER 9.1 PF 500VDCW 72982 301-000-COKD-919C 
A30C 18 0121-0105 1 C:VAR CER 9-35 PF NPO 28480 0121-0105 
A30C19 0121-0059 1 C:VAR CER 2-8 PF 300VOCW 28480 0121-005 9 

A30lZ0 0180·0291 C:FXO fUCT 1.0 UF 10% 35VOCW 56289 1500105X9035A2-0YS 
HOCll 0140-0198 C :FXo MICA 200 PF 5% 72136 RoM15F201J3C 
A3DC22 0180-0374 C:FXD TANT. 10 UF 10% 20VOCW 56289 150DI06X902082-0YS 
A30C23 NOT ASSIGNED 
A30C2~ 0180-0291 C: FXO ELE CT 1.0 UF 10% 35VOCW 56289 1500105X9035A2-0YS 

See introduction to this section for ordering information 
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Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

A30C25
430C2 6
A30C27
410C28
A)OC29

430C30
A30C3l
A30C32
A30C 33
430C34

A30C35
A30C36
A30C37
430C3 I
A30C3e
A30C40, C41
A30Ck1
A30CR2
AfOcR3
A3OICI
A30IC2

A30i CJ
A3OT C4
A3OIC5
A3OPl
A3OLI

A3OLz
A3OL 3
A3OL4
A3OL 5
A3OL 6

A3OL 7
A3OL 8
A3OL9
A3001
43002

A3OQ3
43004
A300 5
A3OQ6
A3007

A3OQB
A30Rl
A30R2
A30R 3
A3OR4

43OR5
A30R6
A3OR7
A30R 8
A3OR9

A30Rl0
A30R I I
A30Rl2
A30R t 3
A 30R1 +

A30R I 5
A30Rl 6
A3OR I 7
A3ORl B

A3OR I 9

430R20
430R2 I
430R22
A30R23
A 30R2 4

430R2 5
A30R2o
430R27
A30R2 8
430R2 9

A30R 30
430R3 I
430R32
A30i{33
430R34

ol Bo-029 I
oL61o-2204
0160-oL57
0140-o198
o160-oL74

ot B0-o29 I
0180-L746
01 B0-L746
01 B0- L7 46
ol 50-00e3

ol50-009 3

0150-00e3
01 BO-O 309
o1 50-o02e
ol 50-0 12 I
01 50-0084
1901 ^OO44

19 0 1 -OO44
L826- 00+ 3
L8 26-OA43

LB26-0043
LB26-0J62
18 58-001 5
L250-l 1e 5
9100-1611

9loo-1616
9100-1611
9too-3316
9ro0-3311
9140-0107

9140-o 107

9140-0r11
LB54-O40 4
LB54-O457

II53-0036
tB54-0215
LB54-0215
I B 53-0036
1853-0010

1853"0010
07 57 -O442
0698-3279
o5B4-3911
1810-0078

07 57 -O43 B

07 57 -0449
2LOO-2633
07 51 -O449
07 57 -O27 7

0757"O277
07 57 -OzBe
0757-0281
07 57-OzBL
0757-0289

o757-O401
06 98- 4422
o7 57-O401
2I00-2574
o69B-4426

07 51 -0434
069B-3223
o7 57 -O40L
o7 57-O40L
06 98- 4L23

o7 57-0439
07 57 -O44L
07 57-0389
07 57 -040 1

069B -4435

0757-040 1

0698-443V
0698-3L5L
0698-3151
0757-0401

I

I

1

I

?

t
I

I

5

I

I

I

I
I

I
7

a

I
4

C:FXD ELFCT I.O UF TOg 35VDCI
C:FXD MICA lOOPF 5%

C:FXD MY O.OO47 UF IOZ 2OOVDCH
C:FXD MICA 2OO PF 5Z
C:FXD CER O.47 UF +BO.2OZ 25VDCH

C:FXD ELECf 1.0 UF 10U 35VDC}{
C: FXD ELECT 15 UF IOZ zOVDC}J
C:FXD ELECT 15 UF IOZ zOVDCH
C: FXD ELECT I5 UF lOT 2OVDCI{
c: FXD CER O.0l UF +80-2Og IOOVDCf,{

C:FXD CER 0.01 UF +80-ZOt IoOVDCH
C:FXD CER 0.01 UF +80-209 IO0VDCtJ
C:FXD [LECT 4.7 UF 2OZ 1OVDCW
C: FXD TI I PF IOB 5OOVDChI
C:FXD CER O.I UF +BO-ZOU 5OVDCW
C:FXD .1UF +$g-2go1o
DIiJDE :SILICON 2OMA/TV
UNASSIGNED
DI ODE :S I LICTJN 2OI4A/ LV
IC:L INEAR fPE.i,ATIIJNAL AI{PLIFI ER
I C :L I NEAR CPERATI I]NAL AMPL IFI ER

IC:L INEAR OPERATITJNAL AMPLIFIER
IC
IC
CSNNECTBR:RF SUB-[4INIATURE SERI ES
COIL: FXD o.22 UH 2OZ

COTL/ CHOKE I.5O UH lOU
C0IL:FXD O.22 UH 2OZ
COIL:FXD 5.6 UH
C3IL:FXD 6.0 UH
COIL:FXD RF 27 UH log

COIL:FXD RF 27 UH lOX
NOI ASS IGNED
c0IL/cHoKE 3.10 UH l0g
TSTR3SI NPN
TSTR: SI NPN

TSTR: S I PNP
TSTR: SI NPN
TSTR:SI I!PI.I
TSTR:SI PNP
TSTR: SI PNP ( SELECTED FROI'1 2N325LI

TSTR: SI PNP ( SE LECTED FROM 2N325I }

R:FXD MET FLM IO.OK OH,{ 1U L/BbI
R:FXD MET FLM 499O OHI'I IZ L/BVI
R:FXD COHP 39C OHM IO% L/4N
RESISTI VE NETi.IORK

R:FX) MET FLM 5.11K 0rlM LZ I/BW
R:FXD FLM ZOK OHH TZ L/BW
R:VAR CERMET lK OHM TOg LIN Ll2W
R:FXD FLM zOK OHM 1g I/8!'l
R:FXD MET FLM 49.9 OHl, TT L/BW

R:FXD HET FLM 49.9 OHH Lfl I/8W
R:FXD MET FLM 13.3K CHM TB l/Bl{
R:FXD MET FLM 2.7+K OHM 18 I/BH
R:FX) MET FLH 2.74K OHM lU L/8H
R: FXD !,IET FLM 13. 3K OHM IX T/ 8h'

R:FXD MET FLM IOO OHIVI 1T LlBW
R:FXD FLM L.27K OHM IT 1/B!'I
R:FXD MET FLH IOO OHM 18 L/8N
R: VAR CERI4ET 5OO OHM IOT LIN L/2'I
R:FXD FLM I58O OHM LZ LlBH

R:FXD MET FLI.t 3.65K OHM 1U L/BW
R:FXD FLH L.24K OHl TU L/BbI
R:FXD I'IET FLM IOO OHM LZ I/B}{
R:FXD MET FLM IOO OHI4 Ig LIBVI
R:FXD MET FLM 499 OHl TU L/,8H

R:FXD I.IET FLM 6.BIK OHM 1T I/BH
R:FXD MET FLM 8.25K OHM IT L/8H
R:FXD I.IET FLM 33.2 OH|l, TT L/9VI
R:FXD HET FLH lOO OHH 1Z LIShI
R : F XD F LM 2.49K OHM IU Ll gVI

R:FXD MET FLM IOO OHM LZ L/,8V1
R:FXD FLM 2260 OHM Ig I/BI,I
R: FXD M ET FLI',I 2.87K OHH I T L/ B,I
R:FXD I..IET FLH 2.87K OHH It I/BI.J
R:FXD I{ET FLM lOO OHM LZ Ll$bI

56289
72L36
56289
7 2L36
56289

562E9
28480
284 BO

2B4BO
729 82

72982
129 82
56289
784 88
56289
28480
z84BO

284 BO
2848 0
28484

28480
284BO
28+ BO

9829L
28480

99800
284BO
28480
28480
99800

99800

99800
2848O
28480

2848O
o4713
04713
284BO
284BO

284BO
28480
284 BO
0r121
284BO

284 BO

28480
28480
28484
28480

284BO
28480
28480
2B4 80
28480

28480
28480
284 BO

28+80
284 BO

284 BO

284 80
284 BO

28480
28480

284 B0
28+BO
28480
28480
28480

284BO
28480
2B4BO
28480
2B4BO

l50D 1 05X9015\2
RDM15FlOIJ3C
L9 2P 47 2c;2 - PT S

RDMI5F2OIJ3C
5CtlBTS-CrvlL

150D105x9035^2
0lB0-L7+6
0180- L746
0180"L746
801-KBO00l I

B0l-K BOO01 I
E0l-KB000l r
150D475X001042
TYPE GA

5C5OBI S.-CML
01 50-0084
I e0l - 0044

t90l-0044
I 826- OA43
L826 - 0043

I 826: OO43
LB26 -O062
I B5B-0015
52-C5 3-0000
9lo0-1611

L537 - L6
9100-16I1
9100"33L6
9100-3311
lB40-38

1840*38

L531 - 2+
1 854- 0404
I 854- 0451

I 853-0036
SPS 361 1

SPS 361 1

lB53-0036
lB53-0010

1853-O010
07 51 - 0442
0698 ^3279
cB 3el1
lBl0-0078

0757-0438
01 57" 0449
2 100- 2633
0157 - O44e
0757 - Oz-t1

o757- A277
07 57 * O2Be
o757-0281
0157"O2BL
o757-0239

0757 - 0401
0698- 4422
0757-O401
2100-2514
06 98 " 4426

01 57 * 4434
0698 -3223
0157- 0401
0157-0401
0698- 4L23

o757 - 0439
0157 - O44L
0751"0389
0757- 0401
06 98 - 4435

o757-0401
06 98 - 4433
0698-31 51
0598-3151
0757- 0401

DYS

DYS

DYS

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A30C 2" OI80~'0291 C: F XD EL~CT 1.0 UF 10% 35VOCW 56289 150D105X9035~2-JYS 

A30U6 0160-2204 C :FXO MICA 100PF 5% 72136 RDM15FI01J3C 
A30C27 0160-0157 C:FXD ~Y 0.0047 UF 10% 200VOC. 56289 192P472S2-PTS 
HOC28 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F201J3C 
AJOC29 0160-0174 1 C:FXC CER 0.47 UF +80-20% 25VDCW 56289 5C11675,C""IL 

HOC30 0180-0291 C:FXD ELECT 1.0 UF 10% 35YOCW 56289 1500105X9035A2-0YS 
A30C31 0180-1746 C:FXO ELECT 15 UF 10% 20YOCW 28480 0180-1746 
.A30C32 0180-1746 C:FXD ELECT 15 UF 10% 20YOCW 28480 0180-1746 
A30C 33 0180-1746 C: FXO ELECT 15 UF 10% ZOVOCW 28480 0180-1746 
A30L34 0150-0093 C:FXD CER 0.01 UF +80-20:1; 100VOCW 72982 801-K800011 

A30C 3 5 0150-0093 C:FXD CER 0.01 UF +80-20% 100VoCW 72982 B01-K800011 
A30C36 0150-0093 C:FXO CER 0.01 UF +80-20% 100VOCW 72982 a01-K800011 
A30U7 0180-0309 C:FXo ELECT 4.7 UF 20% 10VOCW 56289 150D475Xo010A2-0YS 
A30C3" 0150-0029 1 C:FXo TI 1 PF 10% 500VDCW 78488 TYPE G' 
A30C39 0150-0121 C:FXO CER 0.1 UF +80-LO% 50VOCW 56289 5C50~IS~CML 

A30C40, C41 0150-0084 C:FXD ~ 1UF +80-20% 28480 0150-0084 
A30Lkl 1901-,0044 DIUDE:SILICON 2oMA/1V 28480 1901',0044 
A3UCHt::: UNASSIGNED 
A 30CR3 1901-0044 oIOoE:SILICON 20MA/1V 28480 1901~0044 

A30IC 1 1826-00't3 IC:LINEAR JPE<ATIUNAL AMPLIFIER 28480 1826-0043 
A30 I C2 1826-0043 IC:LINEAR JPERATIDNAL AMPLIFIER 28480 1826~0043 

A30ICJ 1826"OJ43 IC:L1NEAR oPHATlUNAL AMPLlfI E R 28480 1826~0043 

A30114 1826-0J62 1 IC 28480 1826-0062 
A30IC5 1858-0015 1 IC 28480 1858-0015 
AJOPI 1250-1195 CONNECTOR:RF SUB-~INIATURE SERIES 98291 52-053-0000 
A30Ll 9100-1611 2 CiJIL:FXO 0.22 lJH 20% 28480 9100~1611 

A30L 2 9l00~1616 COl LlCHOKE 1.50 UH 10% 99800 1537-16 
A30L3 9100-1611 CDIL:FXo 0.22 UH 20% 28480 9100-1611 
A30L4 9100-3316 1 (;OIL:FXO 5.6 UH 28480 9100-3316 
A30L5 9100-3311 1 CJIL:FXo 6.0 UH 28480 9100-3311 
A30Lb 9140-0107 COIL:FXD RF Z7 UH 10% 99800 1840-38 

A30L 7 9140-0107 CoIL:FXO RF Z7 UH 10% 99800 1840-38 
A,OL B NOT ASSIGNED 
A30L 9 9140~01l1 COILICHOKE 3.30 UH 10% 99800 1537-24 
A30Ul 1854-0404 T5TR:SI NPN 28480 1854- 0404 
A30Q2 1854-0407 1 TSTR:SI NPN 28480 1854-0457 

A30Q3 1853-0036 TSTR:SI PNP 28480 1853-0036 
A3004 1854-0215 TSTR:5I NPN 04713 SPS3611 
A3005 1854-0215 TSTR:SI NPN 04713 SPS3611 
A30U6 1853-0036 TSTR:SI PNP 28480 1853-0036 
A30U7 1853-0010 TSTR:SI PNPI SELECTED FROM 2N32511 28480 1853-0010 

A3008 1853-0010 TSTR:SI PNPISELECTED FROM 2N32511 28480 1853-0010 
A3QR1 0757-0442 R:FXD ~ET FLM 10. OK OHM 1% 1/ 8. 28480 0757-0442 
A30R2 06SB-3279 R:FXD MET FLM 4990 OHM U 1I8W 28480 0698-3279 
A30R3 0084-3911 5 R:FXD COMP 39J OHM 10% 1/4W 01121 C8 3911 
A30R4 1810-0078 1 RESISTIVE NETwORK 28480 IBI0-00B 

A30R5 0757-0438 R: FO MET FL~ 5.11K O~M 1% 1/8W 28480 0757-0438 
A30Rb 0757-0449 R:FXO FLM 20K OHM 1% 11 8W 28480 0757-0449 
A3OR7 2100-2633 R:VAR CERMET lK OHM 10% LIN 1I2W 28480 2100-2633 
A30R8 0757-0449 R:FXO FLM 20K OHM 1% 11 8W 28480 0757-0449 
A3UR9 0757-0277 R:FXJ MET FLM 49.9 OHM 1% 1I8W 28480 0757-02 7 7 

A30R10 0757-0277 R:FXD MET FLM 49.9 OHM 1% 118. 28480 0757-0277 
A30Rll 0757-0289 R:FXJ MET FLM 13.3K CHM 1% 1I8W 28480 0757-0289 
A30Rl2 0757-0281 2 R:FXo MET FLM 2.74K OHM 1% 11 8W 28480 0757-0281 
A30R13 0757-0281 R:FX3 MET FLM 2.74K OHM 1% 118. 28480 0757-0281 
A30R14 0757-0289 R:FXo ~ ET FLM 13.3K OHM U 1/8W 28480 0757-0289 

A30Rl'> 0757~0401 R:FXo MET F LM 100 OHM 1% 118. 28480 0757-0401 
A30K16 0698-4422 1 R:FXO FLM 1.27K OHM 1% 1/8W 28480 0698-4422 
A30R17 0757-0401 R:FXo MET FLM 100 OHM U 1I8W 28480 0757- 040 1 
A30R1B 2100-2574 1 R: VAR CERMET 500 OHM 10% LIN 1/2. 28480 2100-2574 
A30R19 0698-4426 1 R:FXo FLM 1580 OHM 1% 1I8W 28480 0698-4426 

A30K20 0757-0434 R:FXD MET FL~ 3.65K OHM 1% 11 8W 28480 0757-0434 
HOR21 0698-3223 R:FXD FLM 1.24K OHM 1% 1I8W 28480 0698-3223 
A30RZ2 0757-0401 R:FXo MET FLM 100 OHM U 1/8W 28480 0757-0401 
A30RZ3 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401 
A30R24 0698-4123 R:FXO MET FLM 499 OHM 1% li8W 28480 0698-4123 

A30R25 0757-,0439 R:FXO MET FLM 6.81K OHM 1% 1/8. 28480 0757-0439 
A30R2 " 0757-0441 1 R:FXo MET FLM 8.25K OHM U 1/8W 28480 0757-0441 
A30RZ7 0757-0389 7 R: F XD MET F LM 33.2 OHM 1% 1I8W 28480 0757-0389 
A30R28 0757-0401 R: FXO MET FLM 100 OHM 1% 11 8W 28480 0757- 0401 
A30R29 0698-4435 3 R :FXD FLM 2.49K OHM 1% 1I8W 28480 0698-4435 

A30R30 0757-0401 R:FXO MET FLM 100 OHM 1% 1I8W 28480 0757-0401 
A30R31 0698-4433 1 R:FXo FLM 2260 OHM 1% 1I8W 28480 0698-4433 
A30R32 0698-3151 4 R:FXD MET FLM 2.87K O~M 1% 1/8. 28480 0698-3151 
A30R33 0698-3151 R:FXJ MET FLM 2.87K OHM U 1I8W 28480 0698-3151 
A30R34 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757- 0401 

See introduction to this section for ordering information 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation

HP Part Number oty Description I Yf t.I Code Mfr Part Number

A30R3 5
A 30R 36
A 30R3 7
A30R 3 I
A 30R3 9

430R40
A30R4l
A30 R4Z
A30R43
A30R+4

A 30R45
430 R 46
A30 R4 7
430R48
A30R49

430R 50
A 30R 5l
A30R 5 2
A30R53
430R54

430R55
A30R56
A30R57
A30R 5 B

A30R59

430R60
A30R6l
A 30R6 2
A 30R6 3

430R64

A30R65
430R66
A30R67
A 30R6 I
A 30R69
A30R100* Ag
A3OSHI
A30T I
43T(B ONLY)
A3T(B ONLY)
A3lCl

A3LC2
431C3
A3LC4
A3tC5
A3ICRI

43 tCR2
A 31CR 3
A3l CR4
A3licl
A31IC2

A31IC3
A3IJI
A31K I
A31K2
A3IK3

431 K4
A3I K5
A3lL 1

A3IPl
A3TQl

431Q2
A3103
431 Q4
A3IRI
A3 1R2

A3IR3
A3IR4
A3I R5
A3IR6
A31 R7

A3IR8
A3I R9
A31 R 10
A3lRll
43tRl2

2I OO -3 L54
06 9B -4L23
0757-O402
069B-4123
0757-0401

21 00 -3054
06 98 -42LL
0o 9B-4 508
07 57 -O27 B

069B-3268

0698 -4457
07 57 -O27 7
07 57 -O438
07 57-028O
069B-3151

0157*O277
2 1 00- z4L3
06eB-3151
0698-445 I
07 57 -O47 I

0757 -O442
07 57 -0442
0684-5641
o7 57-0437
0757-O277

07 57 *O277
06 98 -4L23
069B-3262
0698-1558
07 57-O277

05 9B -3262
07 57 -O271
06 98 -445 2
069B-4123
o757-O45 1
0757-0405
3101-L34L
9100-1393
03330-66526
03330.66570
01 50-0 093

0 I 50-o 093
01 50-009 3
01 50-0093
o1 B0- L746
le01-0040

190I-0040
1901-0040
1901-0040
I B 20-0 583
LB 20-0782

1B 20-O 5l I
1250-1367
0490-0963
04 90-096 3
04 90-o 963

0490-096 3
0490-o96 3
eloo-1618
1250-1 195
LB54-O39 4

LB5+-O354
lB54-O354
lB 54-O354
06B+-3911
05 B4-3 9t 1

05 84-391 I
06 84-391 I
0698-7 98 4
06 eB-8258
069B-79d 4

o6e8-8390
0698-7982
o6eB-8390
06 98-7 98 4
0698-8258

I
1

I
I

R:VAR CERIlET IOOO OHM IoU TYPE P I/4vI
R: FXD MET FLM 499 I]HM 1u I/BH
R:FXD 14ET FLM lIo IJHM Ig L/Bw
R: FXD MET FLr\.| 499 CHH lU l/8t,J
R:FXD I{ET FLM IOO OHM LZ L/BvI

R:VAR CERMET 5OK i]HM IOg 3/4w
R:FXD FLM 15BK OHM IZ L/Bw
R:FXD FLM 78.7K OHM LZ I/Bw
R:FXD MET FLM L.7BK OHM Iu T/8H
R:FXD FLM 11.5K OHM 1T I/8T.J

R: FXD FLH 576 OHM 1g 1/ BhJ

R: FXD MET FLM 49.9 T]HM IT L/8u
R:FXD I{ET FL}I 5.1lK OHH Lz T/8w
R:FXD MET FLM IK OHM Ig l/BI.{
R:FXD HET FLM 2.87K OHM Ig L/BII

R:FXD MET FLM 49.9 OHU Ig L/Bw
R:VAR FLl.l 200 OHM tOt LIN L/Zbt
R:FXf MET FLM 2.87K OHM 18 L/BbI
R:FXD FLM 34O OHM LZ I/BH
R:FXD MET FLM 5.llK OHM Ig I/Bt.l

R: FXD IlET FLI.{ lO.OK Oi-IM I8 I/BhJ
R:FXJ MET FLM 1O.OK. OH[4 Iu L/Bw
R:FXD COMP 560K OHM tOU L/4Vl
R: FXD MEI F LM 475A OHM IU I/8I{
R: FXD PIET FLI{ 49.9 OHM LZ I/Bl.l

R : FXD MET F LI.,I 49.9 CHM LZ 1/BI{
R: FXD I{ET FLM +99 OHM 1T IlBw
R:FXD MET FLM 40.2 OHM IT I/B!.l
R: FXD HET FLM 4.O2K UHM lu Ll 8vI
R:FXD MET FLI'4 49.9 OHM Ig 1/B|{

R:FXD r{ET FLM 4O.2 OHM lX Ll8n
R:FXD MET FLM 49.9 OHM LZ l/8tl.l
R:FXD FLM }74 OHM IU LlBH
R:FXD MET FLM 499 CHI'4 IT L/9bI
R:FXD I,IET FLM 3O.IK OHM 1T L/1vI
R:FXD 162 OHM 1%
Sl{ITCH:SLIDE SPDT O.5A L25v AC/Dc
TRANSFORHER:TO1,OI D

PC ASSY:ATTENUATOR BOARD
( 0PTI0N 001 l
C:FXD CER O.OI UF +80-2OB t00VDCH

C:FXD CER O.01 UF +BO-201 I0OVDCW
C:FXD CER 0.01 UF +BO-209 l00VDCH
C:FXD CER O. OI UF +BO.2OI IOOVDCI.J
C:FXD ELECT I5 UF IOU zOVDCW
DIODE:SILICON 3OMA 3Ol.lV

DIODE:SILICON 3OTlA 3O|{V
DIODE:SILICON 3OMA 3OiIV
DIODE: S IL ICON 3OMA 30I{V
IC:TTL LP QUAD 2:II.JPT NAND GATE
IC:TTL TRIPLE 3.INPT NOR GATE

IC:TTL QUAD 2-INPT AND GATE
CO\NECTOR:COAX SUBMINIATURE, JACK
RELAY:MULTI-REED
RELAY:MULTI.REED
RELAY:MULTI-REED

RELAY:IIULTI-REED
RELAY: HULTI-REED
C]IL: HOLDED CHOKE 5.60 UH
CONNECTOR:RF SUB-MINIATURE SERIES
TSTR: SI NPN

TSTR:SI NPN
TSTR: SI NPN
TSTR: SI NPN
R:FXD COilP 39C OHM roz Ll4Vt
R.:FXD COMP 390 OHM IOU Ll4W

R:FXD COI'IP 390 OHM 10U L/4Vt
R:FXD COMP 390 OHM rOE L/+W
R:FXD FLil 61.1 OHM .01U L/zU
R:FXD F1H247.5 oHM 1U L/4bt
R:FXD FLM 6I.1 OHM .OIg Ll2u

R:FXD FLM 96.25 OHM O.1T L/;4V
R:FXD FLtl 71.16 OHM O.lt L/4U
R:FXD FLM 96.25 0HM 0.1.t L/t4W
R:FXD FLM 6I.I OHM .OI3 LlzW
R: FXD F LH 247.5 OHH IT L / 4U

2100-- 3L54
0698- 4L23
o757 - 0402
06 98 * 4L23
0757-0401

2 I O0 -3054
06 9B - 42LL
0698-4508
0f57"o218
0698- 3268

06 9B - 4457
0757-O217
01 57' 043 B
0157-0280
0698-31 5l

0157 - 0277
2 lo0- 2413
0698-3151
06 98 - 445L
01 57 - O43B

o757 - O442
o757 "0442
cB 564L
0157 - 0431
o7 57 ^ 0277

07 57 * 0217
0698 -4L23
06 98 "3262
06 98 -3558
01 57 " O277

o698 -3262
o757 - 0277
0698- 4452
0698 "4L23
o757 - 0453
c4-1l8-TO -162R-F
c- I t l-0004
9100:1393
03330-66526
03330-66570
3Cl-K80001 I

801-K300011
BOI-K80001 I
BOI-K8000 I I
0180-L7+6
FDGIOBB

FDGIOBS
FDGIOS8
FDGIO 88
DH 74 L OON

SN7427N

SNT4OBN
52"052- 0000
0490- 0953
0490- 0963
0490- 0963

0490- o963
0490- o963
9100-1618
52-05 3- 0000
LB5+- 03 94

1854-0354
LB54- O354
lB54- O354
cB 3etl
cB 3911

cB 3e11
cB 3911
0698- 7 984
M F52C 1/4-79*247R5-8
0698" 7 984

MFTC 1t2-T2-96R25-8
0698- 7 982
MF7C112- T2-96R25-8
069E- 7 984
r\4 F 52C- 1 / 4-T I -247 R 5-8

28480
28480
284E0
284 BO

284BO

2B4BO
28480
284 80
28480
284 80

2B4BO
Z84EO
284BO
284 8A
284 BO

284 80
ZB4BO
284BO
28480
284 BO

28480
284 BO

0I121
28430
284 BO

284 BO

284BO
2B4BO
2B4BO
284 BO

284BO
284 80
284BO
2B4BO
284 BO

24546
797 27
284 BO

284BA
28480
72982

72982
72982
72982
28480
07 263

07 263
o7263
07 263
L2040
01295

01295
982e I
28480
284BO
28480

284 B0
28480
284BO
9829L
28480

2848O
284BO
284 BO
0112r
0t l2l

0 1121
01r 21
28480
30983
2B4BO

30983
28480
30983
284 80
30983

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A30R35 2100·-3154 R:VAR C ERME T 1000 OHM 10% TYPE P ;/4W 28480 2100-3154 
A30R36 0698-4123 R:FXD MET FLM 499 UHM n 1I8W 28480 069tl-4123 
A30R37 0757-0402 1 R:FXD ~ ET FLM 110 LHM 1% 1I8W 28480 0757-0402 
A30R38 0698-4123 R :FXD MET FU-1 499 CHM U 1I8W 28480 0698-4123 
A30RH 0757-0401 ,{: FXD ~ ET FLM 100 cHM 1% 11 8W 28480 0757- 0401 

A30R40 21 00"3054 R:VAR CERMET 5 OK OHM 10% 3/4W 28480 2100-3054 
A30R41 0698-4211 1 R:FXD FLM 158K OHM 1% 1I8W 28480 0698- 4211 
A3DR42 OoS8-4508 1 R:FXD FLM 78.1K OHM 1% 1I8W 28480 0698~4509 

A30R43 0757-0278 1 R:FXD MET FLM 1.78K OHM 1% 1I8W 28480 0151-0278 
A30R44 0698-3268 I R:FXD FLM 11.5K OHM U lISW 28480 0698"3268 

A30R45 0698-4457 2 R:FXD FLM 516 OHM U l/8W 28480 0698-4457 
A30R46 0757-0277 R:FXD MET FLM 49.9 LlHM 1% l/8W 28480 0757,,0277 
A30R41 0757-0438 R:FXO MET FLM 5.11K OHM U 1I8W 28480 0757-0438 
A3UR4d 0757-0280 R:FXQ MET FLM lK OHM U 1I8W 28480 0757-0280 
A30R49 0698-3151 R:FXD MET FLM 2.87K OHM U 1/8W 28480 0698-3151 

A30R50 0757~0277 R:FD MET FLM 49. 9 OH~ 1% 1I8W 28480 0757-0277 
A 30R51 2100-2413 1 R: VAK FLM 200 OHM 10% LI N 1I2W 28480 2100- 2413 
A30R5" 0698-3151 R:FXJ MET FLM 2.87K OHM 1% 1I8W 28480 0698-3151 
A30R53 0698-4451 4 R: FXO FLM 340 OHM 1% II 8~ 28480 0698-4451 
A30R54 0757-0438 R:FXD MET FLM 5.11K OHM U 1I8W 28480 0757~O438 

A30k55 0757-0442 R:FXD MET FLM 10.0K OriM U 1I8~ 28480 0757-0442 
A30R 5 6 0757-0442 R:FXJ MET FLM 10.0K OHM 1% 1I8W 28480 0757-0442 
A30R57 0684-5641 I R:FXO COMP 560K OHM 10~ 1I4W 01121 CB 5641 
A30R58 0757-0437 R:FXO MET FLM 4750 OHM 1% 1I8W 28430 0757-0437 
A30R59 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 

A30k60 0757-0277 R:FXO MET FLM 49.9 OHM U 1/8W 28480 0757-0277 
A30k61 0698-4123 R:FXD MET FLM 499 OHM U 1I8W 28480 0698~4123 

A3QR62 0698-3262 R:FX:J MET FLM 40.2 OHM U 1/8W 28480 0698-3262 
A30R63 0698- 3558 R:FXD MET FLM 4.02K UHM U 1I8~ 28480 0698~3558 

/l.30Rb4 0757-0277 R:FXJ MET FLM 49.9 OH,M 1% 1/8W 28480 0757-0277 

A30R65 0698-3262 R:FXO MET FLM 40.2 OHM U 1/8W 28480 06q8~3262 

A30R66 0757-0277 R:FXD MET F LM 49.9 OHM 1% 1/8W 28480 0757-0277 
A30R67 0698-4452 7 R: FXD FLM 374 OHM U 1I8W 28480 0698-4452 
A30k68 0698-4123 R:FXD MET FLM 499 CHM 1% 1/8W 28480 0698-4123 
A30R69 0757-0453 R:FXO MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453 
A30R100' "8 0757-0405 1 R:FXD 162 OHM 1% 24546 C4-1/8-TO~-162R-F 
AJO S.l 3101-1341 SWITCH: SLIDE SPDT 0.5A 125V AC/DC 79727 C-lll-0004 
A30Tl 9100-1393 TRA~SFORMER:TOlOID 28480 9100-1393 
A31(B ONLY) 03330~66526 1 PC ASSY:ATTENUATOR 80ARD 28480 03330~66526 
A3l(8 ONLY) 03330~66570 1 ID~TlON 0011 28480 03330~66570 
A3ICl 0150~0093 C: FXD CER 0.01 UF +80-20% 100VDCW 72982 3JI-K800011 

A31C2 O150~0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 aOI-KSOOO11 
A31C3 0150-G093 C:FXO CER 0.01 UF +80-20; 100VOCW 72982 SOl-K800011 
A3IC4 0150-0093 C:FXD CER 0.01 UF +80-20t 100VOCW 72982 BOI-K800011 
A31C5 0180-1746 C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746 
A31CRl 1901-0040 DIODE :SILICON 30MA 30WV 07263 FDGI088 

A31CR2 1901=0040 DIDDE:SILICON 30MA 30WV 07263 FOGI088 
A31CR3 1901-0040 OIDOE:SILICON 30MA 30WV 07263 FOGI0S8 
A31CR4 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGI088 
A311CI 1820-0583 I: :TTL LP QUAD 2-INPT NAND GATE 12040 DM74LOON 
A311 C2 1820-0782 I C: TTL TR IPLE 3-INPT NOR GATE 01295 SN7427N 

A311C3 1820~0511 IC:TTL QUAD 2-INPT ANO GATE 012G5 SN7408N 
A3lJl 1250-1367 1 CO~NECTOR:COAX SU8MINIATURE, JACK 98291 52-052-0000 
A31KI 0490-0963 ,eLAY:MULTI-REED 28480 0490-0963 
A31K2 0490-0963 RELAY:MULTI-REEO 28480 0490- 0963 
A31K3 0490-0963 RELAY:MULTI-REED 28480 0490-0963 

A31K4 0490-096 3 RELAY:MUL TI-REEO 28480 0490- 0963 
A31K5 0490-0963 RELAY:MULTI-REED 28480 0490-0963 
A31Ll 9100-1618 CJIL:MOLDEO CHOKE 5.60 UH 28480 9100-1618 
A31Pl 1250-1195 CQNNECTOR:RF SU8-MINIATURE SERIES 98291 52'053-0000 
A31Ql 1854-0394 TSTR:SI NPN 28480 1854-0394 

A3Hl2 1854-0354 TSTR:SI NPN 28480 1854-0354 
A31Q3 1854-0354 TSTR:SI NPN 28480 1854-0354 
A31Q4 1854-0354 TSTR:SI NPN 28480 1854-0354 
A31Rl 0,84-3911 R:FXD COMP 398 OHM 10~ 1/4W 01121 C8 3911 
A31R2 0684-3911 ,:FXD COMP 39G OHM 10% 1I4W 01121 CB 3911 

A31R3 0:'84-3911 R:FXD COMP 390 OHM 10% 1I4W 01121 Cll 3911 
A31R4 0,84-3911 R:FXD COMP 390 OHM 10% 1I4W 01121 C8 3911 
A31R5 0698-7984 8 R:FXD FLM 61.1 OHM .OU 1/2W 28480 0698-7984 
A31R6 0698-8258 4 R:FXO FLM 247,5 OHM U 1/4W 30983 MF52Cl/4-T9-247R5-8 
A31R7 0698-7984 R:FXD FLM 61.1 OHM .01% 1I2W 28480 0698-7984 

A31R8 0698-8390 2 R:FXD FLM 96.25 OHM 0.1% IJ.4W 30983 MF7Cl/2-T2-96R25-8 
A31R9 0698-7982 1 R:FXO FLM 71.1& OHM 0.1% 1I4W 28480 0698-7982 
A31RI0 0698-8390 R:FXD FlM 96.25 OHM O.H l/l4W 30983 MF7Cl/2- T2-96R25-8 
A31Rll 0698-7984 R:FXD FLM 61.1 OHM .OU 1I2W 28480 0698-7984 
A31R12 0698-8258 R:FXD F LM 247.5 8HM U l/4W 30983 MF52C-1/4- T9-247R5-8 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

A3l R l3
A31Rl+
A3lk15
A31K16
A31Rl7

A31R1B
A3l R 19
A3lR20
A32A (n 0NLY)
432 Cl

432 C2
A32 C3
432 C4
432 C5
432 C6

Afz C7
A)2 C8
432 Ce
432 CIO
432 Crl

432 CL2
432 C13
A)2 CL4
432 Cl 5
432 LL6

432 Ctl
432 ClB
A)2 Cl9
A'2 CzL
432 C22

432 C23
432 C25
432 C27
432 C28
432 C29

432 CRI
432 CR2
432 CR3
A)2 CR4
432 CR5

432 Cxo
432 CR7
432 CRB
432 CRe
A32 CRl0

A32 ICI
432 LI
432 L2
432 L3
432 L4

432 L5
432 L6
432 Pl
432 0l
432 Q2

432 Q3
432 Q4
432 05
432 06
432 07

432 08
432 Rl
432 R2
432 R3
A3Z R4

432 R5
432 R6
432 R7
432 RB
432 R9

432 RIO
432 Rtl
432 Rlz
432 Rl3
432 Rl4

069d-7984
069B-7 98 4
o6s B-8258
069B-7984
0698-7984

06e8-8258
069B-7984
0698-BOlI
03330-6657L
0l 60-2 19 B

0160-o990
oL60-2203
o160"0194
0140-0218
0160-o958

0160-2209
ol 40-0206
0l 60-0 12 8
ot60-o128
01 50-o093

ol50-0093
oI 70:o079
ol 60-0 990
0l 60-0 127
ol 60-260 5

ol50-0084
01 50-o084
0r 50-0 0B 4
01 BO-0 I 04
01 60-0 12 B

or60-o 128
0l 50-o084
01 B0-o 104
0l B0-L746
ol B0- L746

1901-0040
190I-0040
1e01-0040
I 901:0040
le01-0040

leol-0040
I 901-0040
L902-OO25
te0l-0040
Le02-oo25

lB26-0043
91 00-3319
9lo0-3318
91 00-331 8
9t o0: L627

9140-01c7
91 40-0 l0 7
L250- L339
L854-O345
LB54-O345

I I 53-020 3
lB54-0019
IB54-O053
L854-O345
I 8 53 -0203

l8 53-001 2
0698-8177
06 98 -4464
0698-8177
0698-4354

06 98-344 I
01 57 -O39 5
06 9B -3443
07 57-02 I 0
0757"O393

07 57 -0739
07 57-0391
07 57 -0739
0757-0378
07 57 -O280

I
I

6

3
3
3

3
3

3
?

6

6

3

3

3
6
3

3

3
3
3

24

6

3

R:FXD FLM 6l.l 0Hl'1 .018 L/2W
R:FXD FLM 6I.I TJHH .OIU L/2W
R: FXD F LT{ 247.5 OHM LZ L / 4W
R:FXD FLfl 61.1 OHM.01g L/zht
R:FXD FLt{ 6l.l OHM.0lU L/2W

R:FXD F1M247.5 oHu rU r/4vt
R:FXD FLM 6I.I OHH .OIT LI2W
R:FXD FLM 25 OHM O.IT Ll4VI
PC ASSY:OUTPUT AMPLIFI ER BOARD (OPTION
C: FXD I4ICA 20 PF 5Z

C:FXD UICA IOO PF 2Z 3OOVDCW
C:FXD MICA 91 PF 5Z
C:FXD MY O.OI5 UF IOU
C:FXD MICA 160 PF 2Z
C:FXD MICA 390 PF 52 3OOVDCW

C: F XD I.I I CA 360 PF 52
C:FXD MICA 27O PF 5Z
C: FXD CER 2.? UF 2OZ z5VDCI{
C: FXD CER 2.2 UF 2OZ 25VDCT.J
C: F XD CER 0.01 UF +8O- 2Ot lO0VDC[{

C: FXD CER O.0l UF +80-20t 100VDCt{
C:FXD flY 0.O47UF 2OZ 5OVDCI,
C:FXD MICA lOO PF 2Z 3OOVDCW
C:FXD CER 1.0 UF 2OZ Z5VDCW
C: FXD CER O. 02 MFD +BC-2OT 25VDCI.I

C:FXD CER 0.1 UF +80-20t IOOVDCIrI
C:FXD CER 0.1 UF +8O-201 f00VDCH
C: FXD CER 0.1 UF +80-2Ot t00VDCIl
c: FXD ELECT 20O UF +75- LOZ t5VDCt{
C: FXD CER 2.2 UF 2OZ Z5VDC[{

c:FXD CER 2.2 UF 202 zsVDCY
c:FxD cER 0.1 uF +80-201 loovDct{
C: F XD EL ECT 2OO UF +75- 1OU I5VDCI.J
C:FXD ELECT 15 UF TOZ zOVDCt{
C: FXD EL ECT 15 UF IOZ zoVDCf.t

DIODE: SILICON 3OMA 3O|.lV
DIODE: S IL ICON 3OMA 3OI{V
DIODE: SILICON 3OMA 3OI,lV
DI0DE:SILIC0N 3oMA 30Hy
DIODE: S IL ICON 3OMA 3OI{V

DI ODE: S IL I CON 3OMA 3ObIV
DIODE: SILICON 3OMA 3OIi'V
DI ODE 

' 
BREAKD0HN: lO.0V 5Z 4O0 Mt{

DIOOE: SIL ICON 3OHA 30I{V
DI ODE I BREAKDOT.IN: lO.OV 5Z 4OO M!{

IC:LINEAR OPERATIONAL AMPLIFIER
COIL: MLD CHOKE ().74UH 2TO
COIL: FXD 0.58 UH
COIL: FXD O.58 UH
COIL/CHOKE 39 UH 5Z

COIL: FXD RF 27 UH 1OT
COIL: FXD RF 27 UH lOZ
CONNECTOR:COAX RF SUBMINIATURE
TSTR: SI NPN
TSTR: SI NPN

TSTR: SI PNP
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI PNP

TSTR: SI PNP
R:FXD FLH 1.5 OHM 5Z LI4U
R:FXD FLH 887 OHM IZ L/8W
R: FXD FLI{ 1.5 OHM 5Z Ll 4bl
R : F XD FLf.I I 1. 8 OHM rT LI 8'I

R:FXD HET FLH 2L5 OHM IU LI$VI
R: F XD H ET FL},I 56 .2 OHM IU Ll gb|

R:FXD MET FLM 287 OHM rI I/8I{
R: FXD M ET FLM lK OHM IT 1/ 8I{
R: F XD FLM +7 .5 OHM II 1/ 8I{

R:FXD MET FLM z.OOK OHM 1I I/4W
R:FXD FLM 47.5 OHM 1T l/BW
R: F XD II ET FLM 2. OOK OHM I T LI 4N
R:FXD MET FLM II.O OHM IT LISW
R: F XD I{ ET FLM IK OHM 1T I/ 8t.l

001 )

28+ 80
28480
30983
28480
28480

30983
28430
28480
28240
7 2L36

008 53
1 2L36
56289
28480
00853

7 2L36
7 2L36
56289
56289
1 2982

72982
84411
008 53
56289
72982

72982
7 2982
72982
56289
56289

56289
72982
56289
28480
284 80

07 26!
07 ZCr3
07 263
07 263
07263

o7263
07 263
284BO
07 263
2848O

284BO
821 42
2848 0
28480
82L42

99800
998 00
9829L
80131
80131

28480
28480
80131
80131
2848O

8013 I
28480
28480
28480
28480

28480
28480
28480
284 80
28480

28480
28480
284 B0
28480
28480

06 98 -7984
0698- 7 984
MF52C-1 /4-T9-247R5-8
06 98- 7 984
0698-798+

MF52C-1 l4-T9-247R5-8
0698-7984
06 9A- 801 I
03 330- 6657 L
RDMI 5C20 0J 3C

RDMI 5 F lOIG3S
RDMI5F9lOJ3C
L92P15392-PTS
0140-0218
RDMl5F39IJ35

RDMI5F36IJ3C
RDMl5F27L5 500V
5CL52C2S-CML
5C 152C25-CML
80 1-K8C00l I

801-K8000I1
STYLE 3 TYPE 6OlPE
RDMI 5F IOlG3S
5C 13C S-C f,rL

5815000-Y5U 203L

Bl3l-t00-651-Lo4L
8I3I-100-651-LO4L
8I3l-lO0-65I-LO4Z
30 020 7G0 I 5DF 4-DSM
5CL52C2S-CML

5CL5 2C2S.C ML

8 131- 100-651- Lo4L
300207G0150F4-DSM
0 180- L7 46
0180- L746

FDGIOSS
FDGIOsS
FDGIOsS
FDG1O88
FDG1O88

FDG1O88
FDGIOBS
1e02- oo25
FDGIOS8
1902- OO25

I 826- OO43
OBD
9100-3318
9100-3318
1 5- t 3L5-2J

I 840- 3B
1840-38
52-O 5 l-0000
2N517e
2N 5l 79

lB 53- 0203
1854-OO19
2N22L8
2N5l 79
lB 53- 0203

2N29 04A
0698- Bt77
0698- 4464
0698- 8I77
0698- 4354

0698- 344L
0757-O395
0698 -3+43
Q757-0280
o7 57 - 0393

0157- 0739
o7 57 - 0393
o7 57 - O73e
0757- 0378
o7 57 - 0280

r

See introduction to this section for ordering information

Reference 
Designation 

A31R13 
A3IK14 
A31Kl5 
A31Klb 
A31 R 17 

A31RI8 
A31R19 
A31R20 
A32A IA ONLY) 
A32 C I 

A32 U 
A32 C3 
A32 C4 
A32 C5 
A32 Co 

A32 C 7 
A32. ca 
A32 C9 
A32. CI0 
A32 Cll 

A32 C 12 
A32 C 13 
A32 el4 
A32 CI5 
A32 C 16 

A32 C17 
A32 CI8 
A32 Cl9 
A32 e2l 
H2 cn 

A32 C23 
A32 C25 
A32 C27 
A32. C28 
A32 C29 

A32 CRI 
A32 CR2 
A32 eR3 
A32 CK4 
A32 CR5 

Aj,?: CKb 

A32 CR 7 
A32. CR8 
A32 CR9 
A32 eRIO 

A32 I C I 
A32 Ll 
A32 L2 
A32 L3 
A32 L4 

A32 L 5 
A32 L6 
A32 PI 
A32 01 
A32 02 

A32 Q3 
A32 04 
A32 05 
A32 06 
Aj2 07 

A32 08 
A32 Rl 
A32 R2 
A32 R3 
A3L R4 

A32 R5 
A32 R6 
A32 R7 
A32 R8 
A32 R9 

A32 RIO 
A32 RII 
A32 R12 
A32 RI3 
A32 R14 

6·36 

HP Part Number 

069d~7984 

0698-7984 
0698-8258 
0698-7984 
0698-7984 

0698-8258 
0698-7984 
0698-8011 
03330-66571 
0160-2198 

0160~0990 

0160-2203 
0160-0194 
0140-0218 
0160-0958 

0160-2209 
0140-0206 
0160-0128 
0160-0128 
0150'·0093 

0150-0093 
0170-0079 
0160-0990 
0160-0127 
0160-2605 

0150-0084 
0150-0084 
0150-00B4 
0180-0104 
0160-012 B 

0160-0128 
0150-0084 
0180-0104 
0180-1746 
0180-1746 

1901-0040 
1901~0040 

1901-0040 
1901-0040 
1901-0040 

1901-0040 
1901-0040 
1902-0025 
1901-0040 
1902-0025 

1826-0043 
91 00-3319 
9100-331B 
9100-3318 
9100-1627 

9140-0107 
9140-0107 
12 50-1339 
1854-0345 
1854-0345 

1853-0203 
1854-0019 
1854-0053 
1854-0345 
1853~0203 

1853-0012 
0698-8177 
0698-4464 
0698-8177 
0698-4354 

0698-3441 
0757~0395 

0698-3443 
0757-0280 
0757-0393 

0757-0739 
0757-0393 
0757-0739 
0757-0378 
0757-0280 

Table 6-1. Replaceable Parts(Cont'd) 

Qty 

3 
3 
3 

3 
3 

3 
3 

3 

3 
6 
3 

3 

3 
3 
3 

24 

6 

3 

Description 

,:FXD FLM 61.1 OH~ .01% 1/2W 
R:FXO FLM 61.1 UHM .01% 1/2W 
R:FXO FLM247.50HM 1% l/4W 
R:FXO FLM 61.1 OHM .01% 1!2W 
R:FXD FLM 61.1 OHM .01% 1/2W 

R:FXO FLM247.50HM 1% 1I4W 
R:FXD FLM 61.1 OHM .01% 1/2W 
R:FXD FLM 25 OHM 0.1% 1/4W 
PC ASSY:OUTPUT AMPLIFIER BOARD (OPTION 001) 
e:FXD MICA 20 PF 5% 

C:FXO MICA 100 PF 2% 300VDCW 
C:FXO MICA 91 PF 5% 
C:FXD MY 0.015 UF 10% 
C:FXD MICA 160 PF 2% 
C:FXD MICA 390 PF 5% 300VDCW 

C:FXD MICA 360 PF 5% 
C:FXD MICA 270 PF 5% 
C:FXD CER 2.2 UF 20% 25VDCW 
C:FXD CER 2.2 UF 20% 25VDCW 
C:FXD CEK 0.01 UF +80-20% 100VOCW 

C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD MY 0.047UF 20% 50VDCW 
C:FXD MICA 100 PF 2% 300VOCW 
C:FXD CER 1.0 UF 20% 25VQCW 
C:FXD CER 0.02 MFD +80-20% 25VOCW 

C:FXD CER 0.1 UF +80-20% 100VDCW 
C:FXO CER 0.1 UF +80-20% 100VOCW 
C:FXO CER 0.1 UF +80-20% 100VDCW 
C:FXD ELECT 200 UF +75-10% 15VDCW 
C:FXD CER 2.2 UF 20% 25VDCW 

C:FXO CER 2.2 UF 20% 25VDCW 
C:FXD CER 0.1 UF +80-20% 100VDCW 
C:FXO ELECT 200 UF +75-10% 15VDCW 
C:FXD ELECT 15 UF 10% 20VDCW 
C:FXO ELECT IS UF 10% 20VOCW 

DIODE:SILICON 30MA 30WV 
DIODE:SILICON 30MA 30WV 
DIODE:SILICON 30MA 30WV 
OIOOE:SILICON 30MA 30WV 
OIOOE:SILICON 30MA 30WV 

OIOOE:SILICON 30MA 30WV 
DIOOE:SILICO~ 30MA 30WV 
OIOOE,8REAKDOWN:I0.0V 5% 400 MW 
DIODE:SILICON 30MA 30WV 
DIOOE,BREAKDOWN:I0.0V 5% 400 MW 

IC:LINEAR OPERATIONAL AMPLIFIER 
COIL: MLD CHD KE 0.74 UH 2 % 
COIL:FXD 0.58 UH 
COIL:FXO 0.58 UH 
COIL/CHOKE 39 UH 5% 

COIL:FXO RF 27 UH 10% 
eOIL:FXD RF 27 UH 10% 
CONNECTOR:CDAX RF SUBMINIATURE 
TSTR:SI NPN 
TSTR: SI NPN 

TSTR:SI PNP 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR: SI PNP 

TSTR: SI PNP 
R:FXO FLM 1.5 OHM 5% 1/4W 
R:FXD FLM 387 OHM 1% 1/8W 
R:FXO FLM 1.5 OHM 5% 1/4W 
R:FXD FLM 11.8 OHM 1% 1/8W 

R:FXO MET FLM 215 OHM 1% 1/8W 
R:FXO MET FL~ 56.l OHM 1% 1/8W 
R:FXO MET FLM 287 OHM 1% 1/8W 
R:FXO MET FL~ lK OHM 1% 1/8W 
R:FXD FLM 47.5 OHM 1% 1/8W 

R:FXD MET FLM 2.00K OHM I~ 1/4W 
R:FXD FLM 47.5 OHM 1% 1/8W 
R:FXD MET FLM 2.00K OHM I~ 1/4W 
R:FXD MET FLM 11.0 OHM 1% 1/8W 
R:FXO MET FLM IK OHM 1% 1/8W 

See introduction to this section for ordering information 

Mfr 
Code 

28480 
28480 
30983 
284BO 
2 B4 80 

30983 
28430 
28480 
28240 
72136 

00853 
72136 
56289 
284BO 
00853 

72136 
72136 
56289 
562B9 
72982 

72982 
84411 
00853 
56289 
72982 

72982 
72982 
72982 
56289 
56289 

56289 
72982 
56289 
28480 
28480 

07263 
07263 
07263 
07263 
07263 

07263 
07263 
28480 
07263 
28480 

28480 
82142 
28480 
28480 
82142 

99800 
99800 
98291 
80131 
80131 

28480 
28480 
80131 
80131 
28480 

80131 
28480 
28480 
28480 
2B480 

2B480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

Mfr Part Number 

0698-7984 
0698-7984 
MF52C-l/4-T9-247R5-8 
0698-7984 
0698-7984 

MF52C-l/4-T9-247R5-8 
0698~7984 

0690- 8011 
03330-66571 
RDM15C200J3C 

ROMI5FI0IG3S 
RDMI5F910J3C 
192PI5392-PTS 
0140-0218 
RDM15F391J3S 

RDMI5F361J3C 
RDMI5F2715 500V 
5CI52C2S-CML 
5C152C2S-CML 
801-K800011 

801-K800011 
STYLE 3 TYPE 601PF 
RDM15FI0lG3S 
5C13CS-CML 
5835000-Y5U 203l 

8131-100-651-104l 
8131-100-651-104l 
8131-100-651-104l 
300207G015DF4-0SM 
5CI52C2S-CML 

5CI52C2S-CML 
8131-100-651-104l 
300207G015DF4-DSM 
0180-1746 
0180-1746 

FOGI088 
FDGI088 
FOGI088 
FOGI088 
FDGI088 

FDGI088 
FDGI088 
1902-0025 
FOGI088 
1902-0025 

1826-0043 
OBO 
9100-3318 
9100-3318 
15-1315-2J 

1840-38 
1840-38 
52-051-0000 
2N5179 
2N5179 

1853-0203 
1854-0019 
2N2218 
2N5179 
1853-0203 

2N2904A 
0698-8177 
0698-4464 
0698- 8177 
0698-4354 

0698-3441 
0757-0395 
0698-3443 
0757-0280 
0757-0393 

0757-0739 
0757-0393 
0757-0739 
0757-0378 
0757-0280 

Scans by ArtekMedia © 2008



Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

432 F.l5
A32 F( 16
A32. kl7
432 RIfJ
432 k 19

432 R22
4.2 RZt
Aiz R24
432 R25
432 RZ6

432 Rzl
A32 R2 ri
432 R29
Aiz R-r\)
AJZ KJ].

432 RfZ
432 R33
432 R36
At2 R3 7
432 RJ 8

432 R3e
432 R40
A5Z R41
432 k42
432 k4i

432 R+4
A32 R45
432 R+7
432 f<4d
432 R+9

AVz x5I
A)28 (B 0NLY)
432 Cr
A3I C2
432 C3

452 C+
A32 C5
432 C6
432 C7
AtL C8

432 Ce
432 ClO
412 Clr
432 CLz
432 tl3

432 CL4
A32 C15
A32 C 16
A32 CL7
412 CIB

432 C le
A32 C20
432 CzL
432 C22
432 C2i

AVz C24
A32 C25
432 C26
A32 CZ7
432 CZB

A)2 C29
432 CR I
432 CRZ
432 Ck3
432 Crr4

At2 Ck5
432 CR6
A32 Ck7
432 CR, B

412 CR9

432 CR l0
432 CR ll
432 ICI
432 Kl
432 KLI

o7 57-O271
01 57.- O2 B 0
069rJ,'4307
o7 57-. O393
o6cq-4585

o7 57 - 0393
06 98-448O
069t-4480
06 98 -4473
0698-4473

06 9 8 *'4539
oT 51- 03 93
o698- +307
069B-4595
o6 eB-445 I

0757-0393
o69B-445 2
01 57- 03q3
07 5T- 040q
07 57* 0393

0698-4452
07 51-O284
0757-O389
07 57 -O346
0757-O346

07 57:038 9
o7 57-O284
07 57 - O437
06 eB- 677 4
o69B-677 4

o7 57-0437
o3330*66527
0160-2198
ol60-'0 9eo
oL60-22Q3

0l 60- oL94
0140-0218
ol 60-0c5 B

0160-2209
o1 40-0206

0160-0128
0160-0128
01 50-o093
0 I 50- o09i
ol 70-007q

ot 60-0 99 0
ol 60- oL27
ol 60-2 605
o150-ooB4
ol 50-0084

o1 50-0084

0l Bo-0104
o I 60- oLzB
ol60-0128

o1 50-0 084

or Bo-0104
0l B0- L74o

ot 80- L746
l90l-o040
1901-0040
1901-0040
l90l-0040

1901-o040
1901-0040
1901-0040
1 9 02 -OO25
I 901:oo40

Le02-oo25
1901-0040
LB26 -O043
04 90-0753
o4 90- L025

3

6

1

3

3

6

2

l

I
I

R: FXD MET F LI! 49.9 OHM Ig L/9VI
r<:FXD MET FL14 lK CHM lZ I/BH
R:FXD FLM 14.3K OHM L4 L/BVI
R, : FXD F LM 47.5 OHM L% L / BW

R:FXD FLM 348 CHM IT L/4,7

R:FXD FLM 47.5 CHI'I LZ L/BVI
R.:FXD MET FLM 15,8K OHM IZ I/BH
R.:FXD MET FLM 15.8K OHM Ig 1/B!,l
R: FXD FLI,I B. 06K OHM TZ L/ 8H
R:FXD FLM 8.O6K OHM LZ I/BH

R:FXD MET FLM 4O2K OHt.I TX L/BU
R:FXD FLM 47.5 OHM lU L/BbI
R.:FXD FLH I4.3K OHM LZ L/BH
R:FXIJ FLM 5?3 OHI",I Ig L/4VI
R:FXD FLM 34O OHM Ig I/8!{

R:FXD FLM +7.5 CHM Ig L/BH
R:FXD FLM 314 OHM IT I/8hJ
R:FXD FLM 41.5 OH|' TU 1/8ii
R:FXD MET FLM 274 t]HM IZ L/8W
R:FXD FLM 47.5 OHI,I 1Z L/BW

R:FXD FLH 374 (']HM IU I/BI./
R.:FXD MET FLM I50 OHM I8 L/BW
R:FXD MET FLI'I 33.2 OHM IU L/8N
R:FXD MET FLM IO OHM LZ LIEW
R,:FXD MET FLI'1 IO 3HM IU L/8W

R:FXD MET FLM 33.2 OHM LZ L/BVI
R,:FXD HET FLM 150 t]HM 1U L/BN
R.:FXD I4ET FLM 4750 OHM Ig L/BW
R:FXD FLM 150 OHM O.1T L/BW
R,: FXD FLM 150 OHM 0.lg l/81.1

R:FXD MET FLM 4750 CHM LZ L/8W
PC ASSY:OUTPUT AMPLIFI ER BOARD
C:FXD MICA 20 PF 5Z
C:FXD MICA lOO PF 2Z 3OOVDCH
C:FXD MICA 9I PF 5Z

C:FXD MY O.OI5 UF TOg
C:FXD MICA I6O PF 2Z
C:FXD MICA 390 PF 5Z 3OOVDCW
C:FXD MICA 360 PF 5Z
C: FXD I'tiCA 27O PF 5Z

C:FXD CEk 2.2 UF 2OZ 25VDCI"J
C:FXD CER 2.2 UF 2OZ 25VDCl.l
c:FXD CER 0.01 UF +80-20t l00vDct{
C:FXD CER 0.01 UF +BO-201 1O0VDC!i
C:FXD MY O.O47UF 2OZ 5OVDCH

C:FXD MICA lOO PF 2Z 3OOVDC!.i
C:FXD CER I.O UF 2OZ 25VDCIJ
c:FXD CER 0.02 MFD +80-20t z5VDCtd
C:FXD CER 0.1 UF +80-2Ot loOVDCl{
C:FXD CER 0.1 UF +8O-20U IOOVDCI.J

C:FXD CER O.1 UF +BO-20U IOOVDCIJ
N3T ASS IGNED
c:FXD ELECT 200 UF +75-10U I5VDC|.l
C:FXD CER 2.2 UF 2OZ 25VDCI./
C:FXD CER 2.2 UF 2OZ 25VDC[{

NOT ASSIGNED
C:FXD CER 0.1 UF +80-208 IOOVDCI{
NT]T ASSIGNED
C: FXD ELECT 2OO UF +75- IOT 15VDC}J
C: FXD ELECT I5 UF lOg 2OVDCT.I

C:FXD ELECT I5 UF IOT zOVDCI{
DIODE : S ILICI]N 3OMA 3OI{V
DIODE:SILICON 3OMA 3Ot.JV
DIODE: S IL ICI]N 3OMA 3OhIV
DItIDE:SILICON 30l"lA 30lV

DIODE : S ILICTJN 3OI'1A 3OI.JV
DIODE:SILICON 3OHA 3Oh'V
DIODE:S ILICT]N 3OMA 3OdV
DIODE, BREAKDOhIN: IO. OV 5Z 4OO MT{

DI0DE : S ILICOI',1 30MA 3of.lV

DIODE,BREAKDOI^IN:IO.OV 5Z 4OO Mh/

DI0DE :S ILIC0N 30MA 3Ol.lV
IC:LINEAR OPERATI OFiAL A14PLIFIER
REED: SI.I ITCH
RELAY:REED 6 FORM A CONTACT

284 BO

284 BO

284 80
28480
284 BO

284BO
284 80
284BO
284 BO

28480

19701
28480
2B+ BO
284BO
28480

28480
284 BO
284BO
284 BO

284BO

28480
284 BO

284BO
284 80
284BO

2B4BO
284 BO

28480
284 BO

284BO

284 BO

28480
7 ZL36
o0853
7 2L36

56289
28480
ooB53
7 2L36
7?L36

56289
562.89
729 82
72982
8441 I

008 53
56289
72982
72982
7298?

72982

56?89
56289
56289

72982

56289
28480

284 B0
07263
o7263
o7263
07263

07263
o7?63
01263
28480
o726?

28480
07263
28480
284BO
7 L482

o757 - A27 7

o7 51 -02 80
0698- 4307
0157-0393
0698- 4585

o757-0393
0698-448O
0 6 98- 4480
0698 -447 3
0698- 4473

r\xF4c-1/8 TO-4023-F
o757 - 0393
0 6 98-43 07
0698- 4595
0698-445L

0757-03q3
0698 -4452
0757-0393
07 51 - 0409
07 57 - 0393

o69B-4452
o7 57- O2B4
0757-0389
07 57 - 0346
07 57 - 0346

07 57 - 0389
o757-O284
0757 -0437
0698 -677 4
0698-6774

07 57 - 0431
03 33 0- 66521
RDMt 5C200J3C
RDMI5FIOlG3S
RDMl5F9IOJ3C

L92P L5392.P T S

0140-0218
RDMI5F39IJ3S
RDM15F361J3C
RDM1 5F27L5 5OOV

5C152C2S-CML
5C r52C2S-CHL
801-K80001 I
B0 l-K BO00 I I
STYLE 3 TYPE 6OIPE

RDMI5FIOIG3S
5C13CS-CML
5835000-Y5U 2032
8t3l-100-651-1042
8131-100- 65L-LO4L

B13l-100-651-1042

30D2O7GO15DF4-DSM
5CL5 2 C2S- CML
5CL52CzS-CML

8l3l-lo0-651-LO4L

30D20 7G0 I 5 DF 4- DS M

0180-L746

0lB0- L746
FDGIOSS
FDGlO88
FDGIOSs
FDGIOBB

FDGIOBB
FOGl088
FDGIOSB
L902-OO25
FDGlOBs

1 902- AO25
FDGIOSB
L826- O043
0490- o7 53
PR6B-3004

Toble 6-1. Reploceoble Ports{Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A32 u? 0757~0277 R:FXD MET F LM 49.9 OHM 1% 1I8W 28480 0757- 0277 
032 ki6 0757~0280 K: FXD MET FLM lK ~HM 1% 1I8W 28480 0757-0280 
A32 K17 0698 '4307 R:FXO FLM 14.3K OHM U lI8W 28480 0698-4307 
~32 k18 0757 0 .0393 R:FXO FLM 47.5 OHM 1% 1/8W 28480 0757-0393 
A32 K14 06qg"4~85 3 R:FXD FLM 348 JHM 1% lI4W 28480 0698-4585 

A32 P.e 07?7~0393 R:FXD FLM 47.5 OH'~ 1% lI8W 28480 0757-0393 
Aj2 kd 0698~4480 6 K:FXJ MeT FLM 15.8K OHM 1% 1I8W 28480 0698-4480 
Aj~ K24 Ooge=4480 R: FXD MET FLM 15.8K OHM U 1I8W 28480 0698-4480 
A32 1<25 0698~44 73 7 R:FXD FU1 8.06K OHM U 118. 28480 0698-4473 
H2 kLb 0698 0 4473 R:FXD FLM 8.06K OHM 1% 1I8W 28480 0698-4473 

A32. RL7 0698··4539 R:FXJ MET FLM 40ZK OHM 1% lIBW 19701 ~~F4C-1/8 TO-40Z3-F 
A3Z f<.2 b 0757=0393 R:FXD FLM 47.5 OHM 1% 1I8W 28480 0757-0393 
H2 kl 9 06 Q 8=4307 R:FXD FLM 14.3K OHM 1% lI8W 28480 0698-4307 
A,2 IdJ 0698-459? 3 R:FXU FLM 523 OH~ 1% 1I4W 28480 0698-4595 
.cd2 fdl 06QS-4451 R:FXD FLM 340 OHM 1% 1I8W 28480 0698-4451 

A32 R32 0757<·0393 R:FXD FLM 47.5 JH·~ 1% 1I8W 28480 0757-03 Q 3 
H2 R33 0698~4452 R:FXD FLM 374 OH~ 1% 1/8W 28480 0698-4452 
A32 R36 0757~03q3 R:FXD FLM 47.5 OH~ 1% 1/8W 28480 0757-0393 
A:.2 R37 0757~0409 3 R:FXO MET FLM 274 OHM 1% 1I8W 28480 0757-0409 
A32 RJb 0757~0393 R:FXQ FLM 47.5 OHM 1% 1I8W 28480 0757-0393 

A32 R39 0698~4452 R:FXD FLM 374 UHM 1% 1I8W 28480 0698-4452 
032 R,4U 0757,,0284 6 R:FXD MET FLM 150 OHM 1% 1I8W 28480 0757-0284 
Idl k41 0757-0389 R:FXO MET FLM 33.2 OHM 1% 1/8W 28480 0757-0389 
A32 k42 0757~0346 R:FXD MeT FLM 10 OHM U 1I8W 28480 0757-0346 
H2 k4; 0757-0346 R: F XD MET FLM 10 JHM 1% 1/8W 28480 0757-0346 

A32 K't<-t 0757~0389 R:FXD MET F LM 33.2 OHM 1% 1I8W 28480 0757-0389 
A32 K45 0757-0284 R:FXD MET FLM 150 OHM 1% 1I8W 28480 0757-0284 
A32 r<q 0757-0437 ,:FXD MET FLM 4750 OHM 1% 1I8W 28480 0757-0437 
Aj2 k4d 0698~6 774 2 R:FXO FLM 150 OHM 0.1% 1/8W 28480 0698-6774 
A32 0<49 0698~6 774 R:FXD FLM 150 OHM D.lt 1I8W 28480 0698-6774 

A32 .51 0757~0437 R:FXD MET FLM 4750 OHM 1% lIBW 28480 0757-0437 
A 32 B (B ON L YI 03330-66527 1 PC 4SSY:OUTPUT AMP LI F IER BOARD 28480 03330-66527 
A32 Cl u160 o'2198 C:FXD MICA 20 PF 5% 72136 ROM15C200J3C 
A3<' C2 016U"'O gGO C:FXD MICA 100 PF 2% 300VDC. 00853 RDM15FIOIG3S 
A32 U 0160-2203 C:FXD MICA 91 PF 5% 72136 ROM15F910J3C 

A~Z C4 0160~D194 C: F XD MY 0.015 UF 10% 56289 192P153 Q 2-PTS 
A32 C5 0140-0218 C:FXD MICA 16D PF 2% 28480 0140-0218 
H2 C6 0160-0958 C:FXD MICA 390 PF 5% 300VDCW 00853 RDM15F391J3S 
A32 (7 0160-2209 C: FXD MICA 360 PF 5% 72136 ROM15F361J3C 
A32 C8 0140-0206 C:FXD MICA 270 PF 5% 72136 ROM15F2715 500V 

A32 C9 0160-0128 C:FXD CEk 2.2 UF 20% 25VDCW 56289 5C152C2S-CML 
A32 CI0 0160-0128 C:FXO CER 2.2 UF 20% 25VOCW 56289 5C152C2S-CML 
A32 Cll 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 729S2 801-K800011 
A32 e12 015u~OU9j C:FXD CER U.Ol UF +80-20% 100VOCW 72982 SOl-K80DOll 
A32 L13 0170<,0079 C :FXD MY 0.047UF 20% 50VOCW 84411 STYL E 3 TYPE 601PE 

A32 C14 0160-0990 C:FXD MICA 100 PF 2% 300VDCW 00853 RDM15 HOIG3S 
A32 li5 0160~0127 C:FXD CER 1.0 UF 20% 25VOCW 56289 5C13CS-CML 
A32 C16 0160~2 605 C:FXD CER 0.02 MFD +80-20~ 25VDCW 729B2 5835000-Y5U 203l 
Aj2 C17 0150<·00S4 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-104l 
A32 C18 0150-U084 C:FXD CER 0.1 UF +80-20% I OOVOC W 729S2 8131-100-651-104Z 

A32 Cl' 0150-0084 C:FXD CER 0.1 UF + 80-2 0% 100VDCW 72982 S131-100-651-104Z 
H2 C20 NOT ASSIGNED 
A32 [21 01SO-0104 C:FXD ELECT 200 UF +75-10% 15VDCW 56289 30D207G0150F4-DSM 
A32 C22 0160-01<:S C:FXD CER 2.2 UF 20% 25VDCW 56289 5C152C2S-CML 
A32 CL, 0160-0128 C:FXD CER 2.2 UF 20:l; 25VDCW 56289 5C152C2S-CML 

A3Z C24 NOT ASS IGNEO 
A32 u? 0150-0084 C:FXD CER 0.1 UF + SO-2 0% 100VDCW 72982 8131-100-651-104Z 
A32 [26 NOT ASSIGNED 
A32 C27 0180~0104 C:FXD ELECT 200 UF +75-10% 15 VDC W 56289 30D207G015DF4-DSM 
A32 Uil 0180-174b C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746 

A32 C29 0180~ 1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746 
A32 Ckl 1901-0040 DIODE:SILICUN 30MA 30WV 07263 FDGI088 
A32 Ck2 1901~U040 DlODE:SILlCU~ 30MA 30WV 07263 FDGI088 
A32 Ck3 1901-0040 DIODE:SlLICUN 30MA 30WV 07263 FDG1088 
A32 CI<4 1901-0040 DlODE:SIL1CON 3or~A 30WV 07263 FDGI088 

A3L CK 5 1901-0040 o IOD E : Sill C UN 30>IA 30WV 07263 FOG1088 
A32 CR6 1901-D040 DIODE:SILICON 30MA 30WV 07263 FOGI088 
A32 CK7 1901-0040 DJDDE:SILlCUN 30MA 30llV 07263 FDGI088 
A3Z CK 8 1902-0025 DIODE,8REAKDDWN:I0.0V 5% 400 MW 28480 1902-0025 
A32 CR 9 1901-0040 DIODE:SILlCON 30MA 30WV 07263 FOGI088 

A32 CRIJ 1902-0025 DIODE,BREAKUOWN:ID.OV 5% 400 MW 28480 1902-0025 
A3Z CRll 1901-0040 DIODE:S ILlCON 3UMA 30WV 07263 FOGI088 
A32 I C I 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043 
A32 Kl 0490-0753 1 REED: SW ITCH 28480 0490-0753 
A32 KLl 0490-1025 1 RELAY:REED 6 FORM A CONTACT 71482 PR68-3004 

St:'€' introduction to this section for ordering information 
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Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

432 Ll
432 L2
432 L3
432 L4
432 L5

432 L6
432 PI
432_ P2
432 0t
432 Q2

432 0l
432 0+
432 05
A32 06
432 07

432 08
A3? 0e
432 Rl
A32 R2
432 R3

AJ2 R4
432 f( 5
432 Rb
432 R7
412 RB

432 R9
432 RIO
Atz Rl I
432 Rl2
432 Rt3

432 Rl4
432 Rl 5
432 Rl6
432 Rl 7
432 RI8

432 Rle
432 R20
432 RZl
432 R22
432 R23

432 R24
Aaz R25
432 R26
A3t R27
432 RZ8

432 R29
432 R30
432 R3l
432 R32
432 R33

432 R34
432 R35
432 R36
432 I(-t 7
432 R38

432 R39
432 R40
432 K4l
432 R42
432 R43

432 R44
432 R45
432 R46
432 R47
432 R48

432 R49
432 R50
432 R5l
472 R52
A32 R53

A32A (n 0NLY)
432 CI
A32 C2
432 C3
432 C4

9100-3319
9l oo-3318
91 00-3 _il B

91 00- L621
91 40*0 l0 7

9140-o 107
L250- I 339
L250" I 195
I B 54-034 5

L854-O345

LB53-O203
1854-0019
I 8 54-0 05 -]
I B 54 -0345
I 853-0203

lB53-0012
rB53-0010
0598-8177
06 9B-4464
06eB-8L77

06 eB -4354
06 98='3 44 I
07 5T -Oi95
06 98 -3443
0757-028O

07 57 -O393
07 57 -07 39
07 57 -O393
07 57 -073s
o751-O378

0757-,0280
07 51 -O277
0757- 02B 0
06 9B -4301
07 57 -0393

06 98 -4585

07 51 -0393
06 98-448 0

0698-4480
069B-447 3
0698-++73
06 eB - 4539
0757-O393

06 98-+307
06 9B -459 5
0698-445L
07 57 -O39 3
0698-+45 2

07 57-039 3
07 57-0409
0757-O393

06 98 -4452
07 57*O284
o757-O389
o7 57 -0346
07 57 -0346

07 57 -O38 9
07 51 -O284

07 57 -0437
0698-7 448

069B-7 448
0698-8O05
07 57 -0437
069B-447 9
07 57 -0280

01330- 6657 2
0160-2 l9B
01 60-0 990
01 60"2203
0160-o194

2

4

I

COI L: FXD O.74 UH
COI L: FXD O. 5B UH
COI L: FXIJ O. 5B UH
COIL/CHOKE 39 UH 5Z
COIL:FXD RF 27 UH IOg

COIL:FXD RF 21 UH IOg
CONNECTOR: CTJAX RF SUBMI NIATURE
CONNECTOR:RF SUB-MINIATURE SERIES
rSTR: SI NPN

TSTR: SI NPN

TSTR: SI PNP

TSTR: SI NPI'.I

rSTR: SI NPN
TSTR.: SI NPN
rSTR: SI PNP

TSTR: SI PNP
TSTR: SI PNP ( SELECTED FRCM 2N325I )

R: FXD FLI.I I.5 IJHM 5Z Ll 4W

R:FXD FLM BB7 OHM LZ 1/8I.l
R:FXD FLM 1.5 OHM 5Z Ll48

K: FXD FLM 11,8 OHM 1U I/Bt.I
R:FXD MET FLM 2L5 OHM IT L/8H
R:FXD MET FLU 56.2 OHM 1g L/BH
R:FXD MET FLM 287 OHM IZ L/8H
R: F XD H ET FLM IK OHM IT Ll 8,1

R:FXD FLM 47.5 OHM
R:FXD MET FLM 2.OOK
R: FXD FLM 41.' OHM
R:FXD MET FLM 2.OCK
R:FXD MET FLIl II.O

tu Ll Bvt

OHM LZ L/4W
lu 1/Bld

OHM lt Ll 4W

OHM tt 1/Bi,l

R:FXD MET FLI4 lK OHM LZ LlBW
R:FXD MET FLM 49.9 OHM IT LlBW
R:FXD MET FLM IK OHM TU LlBW
R.: FXD FLM I4.3K OHM IU Ll BW

R:FXD FLM +7.5 TJHM LZ 1/Bi,J

R: FXD FLM 348 OHM lU LI4VI
NOI ASSIGNED
NOT ASSIGNED
R:FXD FLU 47.5 OHM 1T Ll8W
R:FXd MET FLM 15.8K OHM IZ LlB'I

R:FXD I'4ET FLM I5.8K OHM TU Llgb|
R:FXD FLM B.O6K OHM lU LlBW
R:FXD FLM 8.06K OHM IU IISU
R:FXD MET FLM 4O2K OHM LZ L/B'I
R:FXD FLtl 47.5 OHM lg 1/B!{

R: FXD FLM I4.3K LTHH IU I/8H
R: FXD FLM 523 OHM LZ Ll 4U
R: FXD FLM 34O OHM IU I/BhI
R: FXD FLM 47.5 OHI'I L% L/ BU
R:FXD FLM 374 OHM LZ I/8I{

NOT ASSIGNED
Ni]T ASSIGNED
R: FXD FLM 47.5 OHM 1Z I/BI.J
R:FXD MET FLM 274 OHM lU Ll8H
R: FXD FLH 47 .5 OHM lt l/ Bli,

R: FXD FLM 374 OHM LZ I/8!i
R:FXD HET FLM 150 OHM Ig I/Bt,l
R: FXD i'4ET FLM 33.2 OHM IT I/BI{
R:FXD HET FLM 10 OHM T8 LISU
R: FXD MET FLM IO 3HM 1T I/BI{

R: FXD H ET FLM 33.2 OHM TT I/BT.I
R: F XD I.,IET FLM 150 OHM 1Z Ll 8U
NOT ASSIGNED
R: FXD MET FLM 4750 OHM IU I/Bt.l
R:FXD FLM lOO OHM O.IZ Ll4bI

R: FXD
R:FXD
R: FXD
R: FXD
R: FXD

FLM IOO OHM O.lE Ll4'I
HET FLH 75 OHM O.IZ O.IIJ
MET FLM +75O OHM IT Lf B'I
FLM I4K OHM 1I LlBU
MET FLM IK OHM LZ I/8hI

PC ASSY:OUTPUT AMPLIFIER BOARD
C:FXD MICA 20 PF 5Z
c:FxD MICA 100 PF ?.2 300VDCH
C:FXD I,iICA 9I PF 5Z
C:FXD MY 0.015 UF lot

284BO
28480
284BO
82L42
998 00

99800
9829 L

9829 L

80131
80131

28480
28480
BO I3I
80131
28480

80131
2848O
28480
284 BO
28480

284BO
zB4BO
284eO
28480
284 80

284BO
284BO
28480
28484
284 80

2B4BO
?84 BO

28480
284 80
28480

28480

28480
28480

284 80
284BO
28480
1 9701
28480

28480
28480
284 B0
28480
28480

2848O
284 B0
2848O

28480
284 B0
28480
284 80
28480

284 80
28480

284 80
28480

284 80
284BO
28480
28480
284 80

28480
7 2L36
o0853
72L36
56289

9l 00- 33L9
9100-3318
9100-3318
I 5- I 3L5-2J
lB40- 3B

1840-38
52-O5l-0000
52-0 53-0000
2N 51 79
2N5l 79

1853- 0203
1854-0019
2N22lB
2N5l 79
lB53- 0203

2t'i?9044
lB53-0010
0698- 8L17
0698- 4464
0698-8L77

0698 - 4354
0698- 34+L
o7 57 - O39t
0698- 3443
0757- 0280

07 51 - 0393
07 57 - O73e
0757-0393
0757-073e
0751-0378

07 57- 0280
o757-O277
07 57 - 0280
0698- 4307
o757-0393

0698- 4585

o757 - 0393
0698- 4480

0698- 4480
0698- 4473
0698- 4473
MF4C- 1t8 -TO--4023-F
o7 57 - 0393

o698- 4307
0698- 4595
0698- 445L
o7 57 - O393
0698- 4452

0757- 0393
0757- 0409
o7 57 - 0393

0698- 4452
o7 57 - O284
o7 57- 03 B9
07 57 - 0346
07 57 - 0?46

0757- 0389
01 57 - 0284

0757 - 0437
o698- 7 448

0698- 7 448
0598- 800 5
o757- 0437
0698- 4479
07 57- 0280

03330- 66512
RDMI 5CLOOJ3C
RDMI 5FIOIG3S
RDM1 5F91OJ3C
L9 2P I 5392- PT S

Toble 6-1. Reploceqble Ports(Cont'd)

See introduction to this section for ordering inforrnation

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A32 Ll 9100-3319 2 COIL:FXD 0.74 UH 28480 9100-3319 
A32 L2 9100-3318 COIL:FXD 0.58 UH 28480 9100-3318 
A32 L3 ql00~3318 COIL:FXO 0.58 UH 28480 9100-3318 
AJL L4 9100-1627 CC!IL/CHOKE' 39 UH 5~ 8Zl42 15-1315-2J 
AJ2 L'> 9140·,0107 COIL:FXD RF 27 UH 10% 99800 1840- 38 

A32 L6 9140-0107 COIL: FXO RF 27 UH 10% 99800 1840-38 
A32 PI 1250~1339 CONNECTUR:COAX RF SUBMINIATURE 98291 52-051-0000 
A3L PL 1250",1195 CONNECTOR:RF SUB- MINIATURE SE R I E 5 98291 52-053-0000 
A32 WI 1854-0345 TSTR: 51 NPN 80131 2N 51 79 
AJ2 QL 1854-0345 TSTR: 51 NPN 80131 2N5179 

AJ2 (,)3 185~-0203 TSTR: 51 PNP 28480 1853-0203 
A32 U, 1854-0019 TSTR:SI NP~ 28480 1854-0019 
A3L 05 1854-0053 TSTR:SI NP~ 80131 2N2218 
H2 1.)6 1854-0345 TSTR:SI NPN 80131 2N5179 
A32 Q7 185~-0203 TSTR: 51 PNP 28480 1853-0203 

A3L Uti 1853-001L TSTR: SI PNP 80131 2N2904A 
A32 U9 1853-0010 TSTR:SI PNP« SELECTED FRCM 2N32511 28480 1853-0010 
A32 kl 0698-8177 R:FXD FL~l 1.5 UHM 5% 1I4W 28480 0698- 8177 
A32 R2 0698~~4464 R:FXD FLM 887 OH~, 1% 1/8W 28480 0698-4464 
A3L R3 0698-8177 R:FXO FLM 1.5 OHM 5% 1I4W 28480 0698-8177 

AJ2 R4 Db Y8'~ 4354 k:FXO FLM 11.8 OHM 1% 1I8W 28480 0698-4354 
A32 k'> 0698,,3441 R:FXD MET FL.~ 215 OHM 1% 115. 28480 0698-3441 
A32 Rb 0757<>0395 R:FXD MET FL~ 56.2 OHM 1% lIBW 28480 0757-039~ 

A32 R7 0&98'''3443 R:FXD MET FlM 287 OHM 1% 118. 28480 06°8-3443 
A32 k8 0757~ 0280 R: F XO MET FLM lK OHM 1% 1/8W 28480 0757-0280 

A32 R9 075 7~'0393 R: FXD FLM 47.5 OHM 1% 1I8W 28480 0757-0393 
A32 RIO 0757-0739 R:FXD MET FLM 2.00K OHM 1% 1/4. 28480 0757-0739 
A32 Rll 0757-0393 R: FXD FLM 47.5 OHM 1% 1I8W 28480 0757-0393 
A32 R12 0757~0739 R: FXD MET FU1 2.0DK OHM 1% 1/4W 28480 0757-0739 
A32 k13 0757-0378 k: FXD MET FL"'1 1l.0 OHM 1% 1I8W 28480 0757-0378 

A~2 k14 0757-0290 R: F XD MET FLM lK OHM 1% 1/ 8W 28480 0757-0280 
A32 k15 0757-0277 R:FXO MET FL,~ 49.9 OHM 1% 1/8W 28480 0757-0277 
A32 R16 0757-0280 R:FXD MET FLM lK OHM 1% 1I8W 28480 0757-0280 
A3Z R17 0698-4307 R:FXD FLM 14.3K OHM 1% 11 8W 28480 0698-4307 
A32 RIb 0757-0393 R:FXD FLM 47.5 OHM 1% 118. 28480 0757-0393 

A32 R19 0698-4585 R:FXD FLM 348 OHM 1% 1I4W 28480 0698-4585 
A32 R20 NOT ASSIGNED 
A32 Rli NOT ASSIGNED 
A32 R22 0757-0393 R:FXO FL~ 47.5 OHM 1% 1I8W 28480 0757-0393 
A32 R23 0698~4480 R:FX" MET FLM 15.8K OHM 1% 1/ 8. 28480 0698-4480 

H2 RL4 0698-4480 R:FXD MET FLM 15.8K OHM 1% 1/ 8W 28480 0698-4480 
A~2 k25 0698-4473 R:FXD FLM 8.06K OHM 1% 1/8W 28480 0698-4473 
A32 R26 0698-4473 R:FXO FLM 8.06K OH~l 1% 1/8. 28480 0698-4473 
A3L R27 0698- 4539 R:FXD MET FLM 402K OHM 1% 1/8W 19701 M F4C-1/8-TO~-4023- F 
A32 R28 0757-0393 R:FXO FLM 47.5 OHM 1% 1/8W 28480 0757-0393 

A32 R29 0698-4307 R:FXO FLM 14.3K OHM 1% 1/8W 28480 0698-4307 
A32 R30 0698-4595 R:FXO FLM 523 OHM 1% 1/4W 28480 0698-4595 
A32 RH 0698-4451 R:FXD FLM 340 OHM 1% 1I8W 28480 0698-4451 
A32 R32 0757- 0393 R:FXD FLM 47.5 GHM 1% 1I8W 28480 0757-0393 
A32 R33 0698~4452 R:FXO FLM 374 uHM 1% 1I8W 28480 0698-4452 

A32 R34 NOT ASSIGNED 
A32 R35 NJT ASSIG~EO 
A32 R36 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393 
A32 kJ 7 0757-0409 R: FXD MET FLM 274 OHM 1% 1I8W 28480 0757-0409 
A32 R38 0757-0393 R:FXD FLM 47.5 OHM 1% 1I8W 28480 0757-0393 

A32 R39 0698-4452 R:FXO FLM 374 OHM 1% 1I8W 28480 0698-4452 
A32 k40 0757-0284 R:FXO MET FlM 150 OHM 1% 1/8W 28480 0757-0284 
A32 K41 0757-0389 R:FXO MET FLM 33.2 OHM U 1/81/ 28480 0757-0389 
A32 R42 07 57~0346 R:FXO MET FLM 10 OHM U 1/81/ 28480 0757-0346 
A32 k43 0757-0346 R:FXO MET FLM 10 JHM 1% 1/8W 28480 0757-0346 

A32 R44 0757-0389 R: FXD MET FLM 33.2 OHM U 1/8W 28480 0757-0389 
A32 k45 0757-0284 R:FXO MET FlM 150 OHM 1% 1I8W 28480 0757-0284 
A32 R4b NOT ASS I GN ED 
A3L R47 0757-[)437 R: FXO MET FlM 4750 OHM 1% 1/8W 28480 0757-0437 
A32 R4b 0698-7448 4 R:FXD FLM 100 OHM 0.1% 1/4W 28480 0698-7448 

A32 R49 0698-7448 R:FXO FLM 100 OHM O.H 1/4W 28480 0698-7448 
A32 R5U 0698-8005 R:FXO MET FlM 75 JHM 0.1% O.lW 28480 0698-8005 
A32 R51 0757-0437 R:FXO MET FlM 4750 OHM u: 1I8W 28480 0757-0437 
A32 R52 0698-4479 R:FXO FLM 14K OHM U 1/8W 28480 0698-4479 
A32 R53 0757-0280 R:FXO MET FLM lK OHM 1% 1/8W 28480 0757-0280 

A32.A IA ONL YI 03330-66572 1 PC ASSY:OUTPUT AMPLIFIER 80ARO 28480 03330-66572 
A32 Cl 0160-2198 C:FXO MICA 20 PF 5% 72136 RDM15C200J3C 
A32 C2 0160-0990 C:FXO M]CA 100 PF 2% 300VDCW 00853 RDM15FI0IG3S 
A32 C3 0160-2203 C: FXO MICA 91 PF 5% 72136 ROM15F910J3C 
A32 C4 0160-0194 C:FXO MY 0.015 UF 10% 56289 192P1539Z-PTS 

See introduction to this section for ordering infonnation 
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Reference
Designation

HP Part Number Qty Description Mfr
Code

Mfr Part Number

432 C5
432 C6
A32 C7
A32 CB
AJz C9

A32 C l0
A32 Cl I
A32 CLz
432 Ct-i
A32 CL4

A32 CL5
A32 C lo
A32 CL7
432 Cl8
432 Cle

A32 C20
A32 CzL
A32 L22
A32 C2)
A32 C24

A32 C25
A32 C26
432 C27
A32 C28
A32 C29

A)2 CRI
432 CRZ
A32 CR3
A32 CR4
A)2 CR5

A32 CR6
A32 CR7
A32 CRB
432 CR9
A32 CRIO

A32 ICI
A32 LI
432 L2
432 L3
432 L4

A32 L5
432 L6
432 PI
432 At
432 02

432 OJ
432 Q4
432 05
432 06
432 07

432 88
432 Rl
432 R2
432 R3
432 R4

A32 R5
432 R6
A32 R7
432 RB
432 R9

A32 Rto
A32 Rl I
432 Rlz
432 R13
432 Rl4

A32 Rl5
432 R16
A32 Rl 7

432 Rl8
432 R 19

A32 R2l
432 R22
432 R23
472 R24
A32 R25

0l 40-021 I
01 60-095 8
oL60-2209
01 40-0 206
0t 60-0 l2B

ol60-ot2B
0l 50-o093
0r 50-0093
01 70-0079
ol60-o990

0160 -oL27
0I 60- 2605
01 50-0084
0150=o084
0l 50-0084

01 80-0 104
01 60-o I 28
ol 60-o I 2B

0150"0084

01 BO-01o4
0r B0- L7 46
ol B0- L7 46

1901-0040
1 901:0040
1 901-0040
1901-0040
1e0l:0040

t90t-o040
t90l-0040
L902-OO25
1901-0040
1 9 02 -OO25

LB26 -0043
91 00-3319
elo0-3318
9t 00-'3318
91 00 -L627

el 40:0 l0 7
el40-0107
L250- 1339
LB54-O345
I 8 54-0345

lB53-0203
LB54 -001 9

1854-O053
LB54-O345
I 8 53 -0203

lB53"O0l2
0698-8177
0698-4464
06 9B-B 17 7
06 9B -435 4

06 9B-3 44 1

o757 -O39 5
ob9B-3443
o7 57 -0280
07 57 -039 3

07 57 -0739
07 57-0393
01 57 -07 39
o7 57 -O378
o7 57 -0280

0757 -O277
o757 -O280
06 9B -4307
07 5T -O393
06eB-+585

07 57-0-193
06 98-4480
06 9B-+480
069B-447 3

C:FXD MICA 160 PF 2Z
C:FXD MICA 390 PF 5Z 3OOVDChJ

C:FXD MICA 360 PF 5Z
C:FXD MICA 27O PF 5Z
C: FXD CER 2.? UF 2OZ zsVDCbt

C:FXD CER 2
C:FXD CER O

C:FXD CER O

C:FXD MY O.
C: FXD MICA

.2 UF 202 25VDCW

.01 uF +80-20t 100vDcH

.01 uF +80-202 t00vDctJ
o47UF 202 5oVDC hJ

100 PF 2z 300vDcl.J

C:FXD CER 1.0 UF 2OZ 25VDCl.l
C:FXD CER 0.02 MFD +80-208 25VDCW
C: FXD CER O. I UF +BO-2OT IOOVDCI.|
C:FXD CER 0.1 UF +80-20t lO0VDC|,.l
c: FXD CER 0.1 UF +80:209 lOOVDChJ

NOT ASSIGNED
C:FXD ELECT 2OO UF +75.LOZ I5VDCW
C: FXD CER 2.2 UF 2OZ 25VDCl.l
C: FXD CER 2.2 UF 2OZ 25VDCtJ
NOT ASSIGNED

C: FXD CER 0.1 UF +80-201 l00VDCl{
NOT ASSIGNED
C:FXD ELECT 2OO UF +75-10E l5VDCW
C: F XD EL ECT 15 UF IOU 2OVDCL{
C:FXD ELECT 15 UF lOZ 2OVDC!.J

DI UDE: S IL I CON 3OMA 3OI.JV

D I I]DE : S IL I CON 3OMA 3OIIV
D I ODE: S IL I CON 3OMA 3OI"IV
DIODE: SILICON 3OMA 3O|.JV
D I ODE: S IL I CON 3CMA 3OHV

DIODE:SILICI]N 3OMA 3OHV
DI0DE: S IL IC0N 30HA 30f'lV
DIODETBREAKDOI{N:IO.OV 5Z 4OO MI{
DIOOE: S IL ICON 3OMA 3OHV
DIi]DE, BREAKDOI.IN:IO.OV 52 4OO HH

IC:TINEAR 3PERATIONAL AMPLIFIER
COI L: FXD 0.74 UH

CCI L: FXD O. 58 UH

COIL: FXD 0.58 UH
CGIL/CHCKE 39 UH 52

COIL: FXD RF 27 UH IOT
COIL:FXD RF 27 UH IOZ
CONNECTOR: COAX RF SUBMI NI ATURE
TSTR: SI NPN
rSTR: SI NPN

TSTR: SI PNP
TSIR: SI NPN
TSTR: SI NPN
TSTR: SI NPN
TSTR: SI PNP

TSTR: SI PNP
R:FXD FLM I.5 OHM 5Z L/4H
R:FXD FLM 887 OHM LZ 1/8W
R: FXD FLH I.5 OHM 5Z Ll 4,1
R:FXD FLM I1.B OHM IZ LlBH

R:FXD
R: FXD
R:FXD
R: FXD
R: FXD

M ET FLM 2L5 OHM Ig Ll 3VI

MET FLM 56.2 OHM LZ 1/BI{
MET FLM 281 OHM IZ LlBH
MET FLM IK OHM 1T L/8W
FLM 41.5 OHM IT Ll 8VI

R:FXD MET FLH z.OOK OHM 1g L/4H
R:FXD FLM 47.5 OHI\'I IT 1/8H
R:FXD MET FLM 2.OOK OHM lU L/4W
R:FXD I.IET FLM II.O OHM IT Ll8U
R:FXD MET FLH IK OHM 1Z LlBW

R:FXD
R:FXD
R:FXD
R:FXD
R: FXD

It,IET FLM 49.9 OH|., TT Ll BW

M ET FLM lK OHM lU Ll 8'I
FLH 14.3K OHM 1g l/81{
FLM 47.5 oHM rt l/Bt,|
FLM 348 OHM IT L/4N

NOT ASSI GNED
R:FXD FLM 47.5 OHM tt 1/8hl
R: FXD MET FLM I5.8K OHM Tg I/BhJ
R:FXD l,{ET FLM 15.BK OHt4 lt 1/81{
R3 FXD FLM 8.06K OHM TU I/BI{

284BO
008 53
1 2L36
7 2L36
56289

56289
72e82
72982
B44ll
o0853

56289
72982
7?982
7 2982
72982

56289
56289
55289

72982

56289
28480
284BO

07 263
a7 263
01 263
o7 263
07 263

o7 263
07 263
28480
01263
2848O

28480
28480
284BO
2848 0
82L42

998 00
998 00
9829L
B0l3l
B0l3 I

28480
2848 0
80131
B0l3 I
28480

80131
28480
28480
284 B0
28480

284 80
284 BO

284 B0
28480
28480

284BO
?8480
284 B0
28480
284 BO

28+EO
2B4BO
28480
284BO
28480

28480
28480
284 B0
28480

0140-02r8
RDMI5F39IJ3S
RDMI5F36IJ3C
RDMI5F27L5 5OOV
5C152C25-CML

5C 152CzS-CML
B0 r-K800011-
B0l-K800011
STYLE 3 TYPE 6OlPE
RDMI5FIOIG35

5CI3CS-CHL
5835000-Y5U 203L
Bl31-lO0-65r-LO4L
8131- t00-651-LO4L
8l3l-t00-65L-LO4Z

3OD2O 7GO I 5DF4-DSM
5C152C2S-CML
5CL5 2C2S-CML

B13l-100- 65L-LO4L

3OD2O7GOI5DF4.DSM
0 180- L746
0180-L746

FDGIO8B
FDGlOBS
FDGIOBS
FDGIOBs
FDGIOES

FDGIOSS
FDGIOB8
I902-0025
FDGIOsB
I eo2- ao25

I 826- 0043
9 to0- 33L9
9100-3318
9100-3318
1 5- r 3Lr-2J

1840-38
1840-38
52-O 5 l-0000
2N5179
2tl5l 79

1 8 53- 0203
1854-0019
2N22rB
2N5179
1853- 0203

2N2904A
0698-8L77
0698-4464
0698- Bl77
0698-4354

0698-344L
0157 - 0395
0698-3443
0157-0280
o7 57 - 0393

07 57 - 0739
0757- 0393
07 57 - 0139
0757-0378
01 57- 0280

al57- O277
07 57 - 0280
0698 - 4307
07 57 - 0393
0698- +585

o7 57 - 0393
0698-4480
0698- 4480
0698- 4473

Toble 6-1. Reploceoble Ports(Cont'd)

See introduction to this section for ordering information

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A32 C5 0140-0218 C:FXO MICA 160 PF 2% 28480 0140-0218 
A32 C6 0160-0958 C: FXO MICA 390 PF 5% 300VDCW 00853 ROM15F391J3S 
A32 L7 0160-2209 C:FXO MICA 360 PF 5% 72136 ROM15F361J3C 
'32 C8 0140-0206 C:FXO MICA no PF 5% 72136 RDM15Fn15 500V 
AJ2 C9 0160-0128 C:FXO CER 2_2 UF 20% 25VOCW 56289 5CI52C2S-CML 

A32 CI0 0160-0128 C: F XO CER 2.2 UF 20% 25VOCW 56289 5C 152C2S-CML 
A32 Cl1 0150-0093 C: F XD CER 0.01 UF +80-20% !DOVOCW 72982 801-K900011 
A.l2 C12 0150-0093 C:FXD CER 0.01 UF +80-20% lOOVDCI'II 72982 801-K800011 
A32 Cl3 0170-0079 C: F XD MY 0.047UF 20% 50vacw 84411 S rHE 3 TYPE 601PE 
A32 C14 0160-0990 C:FXD MICA 100 PF 2% 300VOCW 00853 ROM15FIOIG3S 

A32 C15 0160-0127 C:FXD CER 1.0 UF 20. 25VDCW 56289 5CI3CS-CML 
A32 CIa 0160-2605 C:FXD CER 0.02 MFD +80'·20. 25VOCW 72982 5835000-Y5U 203l 
A32 C17 0150-0084 C: F XD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-104l 
A32 C18 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCw 72982 8131-100-651-104l 
A32 C19 0150-0084 C: F XD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-104l 

A3< C20 NOT ASSIGNED 
A32 C21 0180-0104 C:FXD ELECT 200 UF +75-10% 15VDCW 56289 300207G015DF4-DSM 
A32 C22 0160-0128 C:FXO CER 2.2 UF 20% 25VDCW 56289 5CI52C2S-CML 
A32 UJ 0160-0128 C:FXD CER 2.2 UF 20% 25VOCW 56289 5CI52C2S-CML 
A32 C24 NOT ASSIG~EO 

.32 US 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-104l 
A32 C26 NOT ASSIGNED 
A32 (27 0180-0104 C:FXD ELECT 200 UF +75-10% 15VDCW 56289 300207G0150F4-DSM 
A32 C28 0180-1746 C:FXO ELECT 15 UF 10% 20VDCW 28480 0180-1746 
A32 C29 0180-1746 C:FXO ELECT 15 UF 10% 20VDC W 28480 0180-1746 

A32 CKI 1901-0040 DIlJOE: S IUCON 30MA 30WV 01263 FDGI088 
A32 CR2 1901-0040 OWOE:SIUCON 30MA 30WV 07263 FDGI088 
A32 CR3 1901-0040 DIODE:SILICON 30MA 30WV 01263 FilGI088 
A32 CR4 I ~OI-0040 DIODE: SILICON 30M~ 30WV 07263 FOGI088 
A3.! CR5 1901-0040 DIODE: S III CON 30MA 30WV 07263 FOGI088 

A32 CR6 1901-0040 DIODE: SILICON 30MA JOWV 07263 FDGI088 
A32 CR7 1901-0040 DIOOE:SILlCDN 30MA 30WV 07263 FDGI088 
A32 CR8 1902-0025 DIOOE,8REAKOOWN:I0.0V 5% 400 MW 28480 1902-0025 
A32 Ci<.9 1901-0040 DIOOE:SILICON 30MA 30WV 07263 FOGI088 
A32 CKI0 1902-0025 DIOOE,8REAKOOWN:IO.OV 5% 400 MW 28480 1902-0025 

A32 I C 1 1826-0043 ICalNEAR JPERATIONH AMPLIFIER 28480 1826-0043 
A32 Ll 9100-3319 CDIL:FXO 0.74 UH 28480 9l00-3319 
A32 L2 9100-3318 COIL:FXO 0.58 UH 28480 9100-3318 
A32 L3 9100-3318 COIL:FXD 0.58 UH 28480 9100-3318 
.32 L4 9100-1627 CGIL/CHOKE 39 UH 5% 82142 15-131S-2J 

A32 L5 9140-0107 COIL: FXO RF 27 UH 10% 99800 1840-38 
A32 L6 9140-0107 COIL: FXD RF Z7 UH 10% 99800 1840-38 
AJ2 PI 1250-1339 CONNECTDR:COAX RF SU8MINIATURE 98291 52-051-0000 
A'j'L 1.11 1854·,0345 rSTR: SI NPN 80131 ZN5179 
A32 02 18 54-0345 rSTR:SI NPN 80131 2N 5179 

A32 03 1853-0203 TSrR:SI PNP 28480 1853-0203 
A32 Q4 18,4-0019 TsrR: SI NPN 28480 1854-0019 
A32 05 1854-0053 TSTR: SI NPN 80131 2N2218 
AJ2 06 1854-0345 TSTR: SI NPN 80131 2N5179 
A32 U7 1853-0203 TSTR:SI PNP 28480 1853-0203 

H2 08 1853-0012 r STR: SI PNP 80131 2N2904A 
A32 Rl 0698~8177 R:FXO FLM 1.5 OHM 5% 1I4W 28480 0698- 8177 
A32 R2 0698~4464 R:FXO FLM 887 OHM 1% 1I8W 28480 0698-4464 
A31. R3 0698~8177 R: FXD FLM 1.5 OHM 5% 1I4W 28480 0698-8177 
A32 R4 0698~4354 R:FXD FLM 11.8 OHM 1% 1/8W 28480 0698-4354 

A32 R5 0698~34H R: FXD MET FLM 215 OHM 1% l/8W 284~0 0698-3441 
A32 R6 0757-0395 R:FXD MET FLM 5,>.2 OHM 1% 1I8W 28480 0757-0395 
A32 R7 0698-3443 R:FXO MET FLM 287 OHM 1% 1I8W 28480 0698-3443 
A32 K8 0757-0280 R:FXD MET FLM IK OHM 1% 1I8W 28480 0157-0280 
A32 R9 0757-0393 R:FXD FLM 47.5 OHM U 1/8W 28480 0757-0393 

A32 RIO 0757-0739 R:FXO MET FLM 2.00K OHM 1% 1I4W 28480 0757-0739 
A32 R11 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393 
A32 R12 0757-0739 R:FXD MET FLM 2. OaK OHM 1% 1/ 4W 28480 0757-0739 
A32 R13 0757-0378 K:FXD MET FLM 1I.0 OHM 1% 1/8W 28480 0757-0378 
A32 R14 0757-0280 R:FXO MET FLM lK OHM 1% 1I8W 28480 0157-0280 

A32 R15 0757-0277 R:FXO MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277 
A32 RI6 0757-0280 R:FXO MET FLM IK OHM 1% 1/8W 28480 0757-0280 
A32 RI7 0698-4307 R:FXD FLM 14.3K OHM U 1I8W 28480 0698-4307 
A32 RI8 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393 
A32 R19 0698-4585 R:FXO FLM 348 OHM U 1I4W 28480 0698-4585 

A32 H21 NOT ASSIGNED 
A32 R22 0757-0393 R:FXD FLM 47.5 OHM 1% 1I8W 28480 0757- 0393 
A32 HL3 0698-4480 R:FXO MET FLM 15.8K OHM 1% 1I8W 28480 0698-4480 
A32 R24 0698-4480 R:FXD MET FLM 15.8K OHM U 1/8W 28480 0698-4480 
A32 k25 0698-4473 R:FXO FLM 8.06K OHM U 1/8W 28480 0698-4473 

See introduction to this section for ordering information 
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Toble 6-1. Reploceoble Ports(Cont'df

Reference
Designation HP Part Number oty Description Mfr

Code Mfr Part Number

432 R26
432 k27
A32 RZ B

Aiz R29
432 RiO

A3Z R3 I
Atz k)2
432 R33
Alt R74
A32 R35

432 k36
A32 R)t
Aiz R3 8
432 Rlg
432 k+0

432 R4l
432 R42
432 R43
432 R44
A32 ti45

432 R46
432 R+7
A32 R48
432 k49
432 R50

432

A32A/B
A32 C1

A32 C2

A32 C3

A32 C4

A32 C5

A32 C6

A32 Cl
A32 CB

A3? c9, c10

A32 C11, C12
A32 C 13

A32 c14

A3? Ci5 IHRU ClB
A32 c19

A32 c20, c21
A32 C22T HRU C24

A32 C25
A32 C26, C27

A32 CzB

A32 CR1, CR2
A32 CB3, CR4
A32 CR5 THFU CRB

A32 CR9 IHFU CR12
A32 CR13 THRU CRIB

A32 CR19
A32 CB 20 , CR21
A32 CA22
A32 CR23,Cn24

A32 Li
A32 12, L3
A3? L4

432 15, L6

A32 L7

A32 P1

A32 P2

A32 01

A32 02,03
A32 04, 05
A32 06
Ir32 A1
A32 08,09
A32 010
A32 011
A32 U-12
432 01 3

R5l

rc1A32

06 98 -.447 3
06c8-4539
o7 57- 0393
0698-4307
o69B-4595

06 9 8-445 1

o7 57: 03e3
o69B-4452

0 7 5 7-0393
07 57" 0409
07 57- 03e3
0698 "445 2
o7 57-0284

o757" 0389
07 57 -O346
01 51- 0346
o751-O389
07 57 - O2B4

o7 57-O437
o698-7 448
069B:1448

07 57 -4437

03330-66564
0140-0218
0160-2198
0140-0200
0 1 00- 0990

01 40-0220
0140-02i8
0160*2203
0140-0210
0180-0291

0r60-0127
0150-0093
01 B0-0376

0180-0291
0150-0042

0160-0127
0180-0116
0180-0097
0180-0116
01 80,,0376

1 902 -0556
1 901 -0044
1 90 1 -0040
1 901 -0044
1 90 1 -0040

1 90 1 -0050
1 902-0556
1 90 1 *0050
1 902-3205

1 826-0043

9100-3319
9100-33 r B

9i40-0i07
9140-0137
9140-0r07
1 250- r 339
1250- l 195

i 853-001 0

5080-9041
5080-9042
1854-0351
1853-0312
1 854-053 1

1 853-03 i 2
1 854-0308
1853-03r3
r 854- 035 1

R:FXD FLM B.06K OHM LZ 1/8I.J
R:FXD MET FLM 402K OHM 1% l/BW
R,:FXD FLM 47.5 OHM IT 1/8I.l
R: FXD FLI,I I4.3K OHH 1Z L/8u
R:FXD FLM 523 OHM 1Z LI4W

R:FXD FLM 34O OHM IT LlBW
R.:FXD FLH 47.5 0Hl1 lt L/8U
R:FXD FLM 374 ]HM 1Z L/8W
NOT ASS IGNED
NOT ASS IGNED

R:FXD FLM 47.5 OH''1 IT L/8U
R:FXD MET FLM 274 OHM 1Z L/BhT
R:FXD FLM 41.5 OHI'I LZ L/B,I
R:FXD FLM 374 OHM rT L/8W
R.:FXD MET FLM I50 OHp TU L/8H

R, : FXD MET F LM 33.2 OHI., 1T L/8N
R:FXD MET FLM IO CHI,I rT 1/8li
R.:FXD MET FLM 1O OHM IT I/8I{
R: FXD MET FL,vl 33.2 OHI{ lZ I/81.1
R:FXD MET FLM 150 OHM II LISU

NOT ASS IGNED
R: FXD I'IET FLM 4750 OHH Ig Ll9VI
R: FXD FLM IOO OHM O. IT LI4U
R:FXD FLH lOO OHM O.IT L/4W
NOT ASSIGNED

R:FXD MET FLM 4750 OHM IU L/8W

PC ASSY OUTPUT AMPLIFIER BOARD (OPTION OO5)

C. FXD MICA I6OPT 2O/O

C: FXD MICA 20PF 5o/o

C: FXD MICA 390 Pt 5%

C: FXD MICA 100PF Zu/o 300VDCW

C: F XD I\IIICA 2OO PF 1% 3OOVDCW

C FXD MICA160PT 2%

C: FXD MICA 91 PF 5%

C. FXD MICA 27OPF 5O/O

C: FXD ELECT 1.0 UF 10Yo 35VDCW

C. FXD CER 1.0 UF 2OYO 25VDCW
C FXD CER O.O1 UF+BO-2OYOIOOVDCW
C. FXD ELECT 0.47 UF lOO/O 35VDCW

C: FXD ELECT 1.0 UF 10Tr' 35VDCW
C FXD TI 4.7 PF 

'YO 
sOOVDC\I/

C: FXD CER 1 0 UF 200/o 25VDCW
C: FXD ELECT 6.8 UF 10% 35VDCW
C FXD TA 47 UF 1O% 3sVDCW
C: FXD ELEC 6.8 UF 100/o 35VDCW
C: FXD ELECT 0.41 UF 10% 35VDCW

DIODE BRKDWN 20 O V 5% 1W

DIODE SI 2O[/A/1V
DI0DE: Sl 30MA 30WV
DIODE SI 2OMA/1V
DI0DE: Sl 30MA 30WV

DIODE SI 2OOMA AT 1V

DI0DE: BRKDWN 20.0 V 570 lW
DIODE SI 2OOMA AT 1V

DI0DE: BBKDWN 15.0V 5o/o

lC: LINEAR 0PERATI0NAL AMPLIFIER

C0lL: FXD 0 74 UH

C0lL: FXD 0.58 UH

C0lL FXD RF 27UH 10Yo

C0lL: FXD RF 1000 UH 5Vu

C0lL: FXD RF 27 UH 100/o

C0NN: C0AXIAL SUBMINIATURE 50 0HM
CONN: RF SUBMINIATURE SEFIES

TSTR: Sl PNP (SELECT FR0M 2N3251)
TSTR SELECTED
TSTR SELECTED
TSTR SI NPN

TSTB SI PN P

TSTR: SI NPN

TSTR: SI PNP

TSTR: SI NPN

TSTF: SI PNP

TSTR: SI NPN

28480
28480
284BO
28480
28480

28480
28480
28480

28480
284 BO

28480
28480
284 80

284 80
28480
28480
284 80
28480

28480
28480
28480

28480

284BO

2B4BO

12136
72136
00853

284BO

284BO

72136
284BO

56289

56289
1 2g82
56289

56289
7B4BB

56289
56 289
56289
56289
56289

28480
2B4BO

07 263
2B4BO

0t 263

01 263
284BO

07 263
284BO

1 2040

284BO

28480
99800
284BO

99800
2848O
9829 1

zB4BO

2B4BO

284BO

047 13

04713
2B4BO

047 13

80i31
047 13

047 13

0598- 4473
0698-4 5 3 I
0757 -O393
06 98-4307
o698-4595

06 98 -445L
0757 - 0393
0698 -4452

07 57 - 0393
0157 - 0409
0757 - 0393
0698 -4+52
01 57 - O284

01 57 - 0389
0757 -0346
0757 - 0346
07 57- 0389
0757 - O284

0757 - 0437
0698-7448
0698-7448

0757 - 0437

03330 66564
0r40"0218
BDMl5C2OOJ3C
RDM15F391-J3C
RDMI5FIO1G35

0140-0220
0140-0218
RDMI5F91OJ3C
0140-0210
1 50D 1 05X9035A2-

DYS
5C13CS.CML
B0l-K 80001 1

1 50 D 474 X 9035A 2.

DYS
150D 105X9035A2-DYS

TY PE G A

SCI3CS.CML
r500685X903582-DYS
r 50D476XI035S2-DYS
1500685X903582-D YS

r50D474X9035A2-DYS

r 902 0556
1901-0044
F D G lOBB

r 90 r 0044
F D G lOBB

F DA 63(]B
1902-0556
FDA 63OB

1902.3205

s112795

9100 3319
9100 3318
r 840 38

9140 0137
1840-38
i 250-t 339
52-053-0000

1 853*00 1 0

508 0-904 1

5080 9042
2N3904
2N5160
1854-0531
2N5160
2N 3553
M M 4019
2N3904

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number Designation Code 

A32 R26 0698-4473 ~:fXD FL,~ 8.06K OHM U 1/ 3W 28480 0698-4473 
A32 k27 0698-4539 ;(:FXCl MET FLM 402K OHM 1% 1/8W 28480 0698-4539 
H2 1<28 0757-0393 R:FXD FLM 47.5 OHM U 1/8W 28480 0757-0393 
A~2 RZ9 0098=4307 R:FXD FLM 14.3K OHM U 1I8W 28480 0698-4307 
H2 dO 0698"4595 R:FXD FLM 523 OHM 1% 1I4W 28480 0698-4595 

A32: R31 0698-4451 R:FXD FLM 340 OHM U 1I8W 28480 0698-4451 
H2 kj2 0757-0393 iI.:FXD FLM 47.5 OHM 1% 1I8W 28480 0757-0393 
A32 RB 0698-4452 R:FXD FLM 374 JHM U 1/8W 28480 0698-4452 
Hi k34 NOT ASSIGNED 
A32 k;5 NOT ASSIGNED 

A32 k36 0757-0393 R:FXO FLM 47.5 OHM U 1I8W 28480 0757-0393 
A32 R;7 0757-0409 R:FXD MET FLM 274 OHM 1% 1I8W 28480 0757-0409 
HZ U8 0757-0393 R:FXD FLM 47.5 OHM U 1I8W 28480 0757-0393 
H2 1<39 0698-4452 R:FXD FLM 374 OHM 1% !l8W 28480 0698-4452 
A32 k40 0757-0284 ,:FXD MET FLM 150 OHM U 1I8W 28480 0757-0284 

A32 R41 0757-0389 R:FXO MET F LM 33.2 OHM U 1I8W 28480 0757-0389 
A32 k42 0757-0346 R: FXD MET FLM 10 OHM U 1I8W 28480 0757-0346 
A32 R43 0757-0346 iI.:FXD MET FLM 10 OHM U 1I8W 28480 0757-0346 
A32 R44 0757-0389 R:FXD MET FU>1 33.2 OHM U 1I8W 28480 0757-0389 
A32 .45 0757-0284 R:FXD MET FLM 150 OHM U 1I8W 28480 0757-0284 

H2 R46 NOT ASSIGNED 
A32 R47 0757-0437 R:FXO MET FLM 4750 OHM U 1I8W 28480 0757-0437 
A32 R48 0698~7448 R:FXD FLM 100 OHM o.a 1I4W 28480 0698-7448 
A32 k49 0698~7448 R:FXO FLM 100 OHM 0.1% 1I4W 28480 0698-7448 
A32 R,O NOT ASSIGNED 

A32 K,51 0757~0437 R:FXD MET F LM 4750 OHM U 1I8W 28480 0757-0437 

A3?A/B 03330-611564 PC ASSY OUTPUT AMPliFIER BOARD (OPTION 005) 28480 03330~66564 

A31 C I 0140 ~1I218 C FXo MICA160PF2% 28480 01400218 

A32 1:2 0160-2198 C FXO MICA 20PF 5% 72136 ROMI5C200J3C 
/\3i CJ 0140-1l200 C FXO MICA390PF 5% 72136 ROM 15F391~J3C 

A37 1:4 0160 ~ 0990 C FXO MICAIOOPF 2% 300VOCW OGS[)3 RoMI5FIOIG35 

A32 CS 111411 -U220 C FXO MICA 200 PF 1% 300VOCW 28480 0140~0220 

A32 ell 11140 ~U218 C FXO MICAI60PF2% 211480 0140~0218 

/-'\32 C7 016 II ~ 22113 C FXO MICA 91 PF 5% 72136 RoMI5F910J3C 

A32 C8 0140 021 II C FXo MICA 270 PF 5% 28480 0140~0210 

A37 C~) , C I 0 0180 -019 I C: FXO ELECT 1.0 UF 10% 35VDCW 56289 150ol05X9035A2 

OYS 

A32 ell C 12 01 6 0 ~ 0127 C FXO CER 1.0 U F 20% 25VOCW 56289 5CI3CS~CML 

A32 C 13 U1 bO ~ 009 3 C FXO CER 0~01 UF +80 ~20% 10OVOCW 72982 801~K800011 

A32 C 14 UI80 ~ 03 7 6 C FXO ELECT 0.47 UF 10% 35VOCW 56289 1500474X9035A2 

OYS 

c~32 Cl!J lHRU C18 U 180 0291 C FXo ELECT 1.0 U F 10% 35VDCW 56289 1500 105X9035A2~OYS 

A32 C 19 0150 ~ 0042 C FXO II 4.7 PF 5% 500VOCW 78480 TY PE G A 

A32 CJIl, C21 UI60-0177 C FXD eER 1.0 UF 20% 25VOCW 56289 5CI3CS~CML 

A37 C17 THRU C24 01110-0110 C FXO FLECT 6.8 UF 10% 35VOCW 56289 1500 685X 903582~0 Y S 

A32 C25 [II [JO- 1l0,17 C FXO T A 47 U F 10% 35VOCW 56289 1500476 X 9035S2~0 YS 

A37 C76, en 0180 ~ 0 II 6 C. FXO ELF C 6.8 U F 10% 3~)VOCW 56289 1500685 X 903582 ~O Y S 

~\32 C211 11100 0376 C. FXO E LEe T 0.47 U F 10% 35VOCW 56289 1500474 X 9035A2~0 Y S 

A32 I:R I, CR2 1902 -(]556 DIODE BRKoWN 20.0 V 5% IW 28480 1902-0556 

A.J2 CR 3, eR4 1901-0044 DIODE SI 20MAIi V 28480 190 I ~0044 

A32 CR:l fHRU CRB 1901-0040 DIODE SI 30MA 30WV 072[;3 FOG I 088 

Al2 CR91HRU CRI2 1901-0044 DIDO E SI 20M Ail V 28480 1901~0044 

A37 CR1:J THRU CRI8 1901-0040 DIODE SI 30MA 30WV 07263 FoGI088 

A32 C R 19 190 I OO~lO DIODE SI 200MA AT IV 07263 FoA6308 

A3? C R 70. C R 21 1902-05b6 DIODE. BRKOWN 20.0 V 5% IW 28480 1902~0556 

A37 C R 12 1901~~0050 DIODE SI 200M A AT IV 07263 FOA6308 

1\31 C R 73. C R24 1902 -3205 DIODE BRKOWN 15.0 V b% 28480 19023205 

A32 Ie I 1826-0043 IC liNEAR OPERATIONAL AMPLIFieR 12040 SL 12795 

A32 II 9100 3319 CD II FXO 0.74 U H 28480 91003319 

A32 17, L3 9100-3318 CD I L' FXD 058 U H ~04BO 91003318 

,\31 L4 9140-0107 COl L FXO R F 27 U H 10% 99800 184038 

;\32 L ~, l13 9140-0137 CO I L FXO RF 1000 U H 5% 28480 91400137 

A:17 L7 9140-0 I 07 CD I L FXO R F 27 U H 10% 99800 184038 

A31 PI 115U-1339 CONN COAXIAL SUBMINIATURE 50 OHM 28480 12501339 

Al2 P2 125[1- 1195 CONN HF SUSMINIA fURE SERIES 9829 I 52-053-0000 

1\37 01 1853 0010 TSTR S[ PNP [SElECT FROM 2N3251) 28480 1853-0010 

A32 02, 03 b080-9041 TSTR SfLECTEO 18480 5080~9041 

A37 04, 05 50110 -9D42 TST R SELECTED 28480 50809042 

A32 06 1854-~0351 1ST R SI N PN 04713 2N3904 

fIJ2 07 1[153-0312 1STR SI PN P 04713 2N 5160 

A32 0[1, 09 18~4 -O~31 TSTR SI N PN 28480 1854~0531 

.A32 01 U I WJ3-o312 1 ST R SI PN P 04713 2N5160 

A32 011 1854-0308 TSTR SI NPN 80131 2N 3553 

A32 Q 12 1853 1)313 TSTR SI PN P 04713 MM4019 

A32 013 1054-0351 TSTR S I NPN 04713 2N 3904 

640 
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Toble 6-1. R"ploceoble Ports(Cont'd)

Reference
Designation HP Part Number oty Description

Mfr
Code Mfr Part Number

A32 014
A32 01 5

A32 016

A32 Rl
A32 A2
A32 R3

A32 R4

A32 R5

A32 R6

A32 R7

A32 RB, B9
A32 RlOTHRU
A32 R 13

A32 R 14

A32 R 15

A32 Ri6, R17
A32 R 1B

A32 R19, R20

A32 321, n22
A32 R23
A32 n24
A32 R25
A32 R 26

A32 R27

A32 R2B

A32 R29

A32 R30

A32 R31

A32 R32
A32 R33

A32 R34
A32 R35
A32 R 36

A32 R37
A32 R38
A32 R39
432 R40
A32 R4 1

A32 R42,843
A32 R44 TH R U

432 R4B

A32 R49
A32 R50

A32 F51

A32 R52
A32 R 53

A32 R 54

A32 R55, 856
A32 R57, R58

413
A33Cl
A3VCz
A33C3

A33CR 1

A33ICl
A33JI
433J2
433J3

433J4
433J5
433K I
A33L I
A33PL

A33R I
A33R2
A33R3
A33R4
A33R5

A33R6
433R7
A33R8
A33Sr{l
A33AI

R12

aA1ttat

1 854--0039
1853-0010
I 853-005 1

0751 *0211
0157 -0283
0757-0384
0151 -0217
0751 -01 41

07 57 -0283
07 5t -0428
0683-0685
0157 -0271
0757-0760

0751 -0291
2100*2060
01 51 -0442
0698-4 1 35

0157 --0277

0683-0685
07 57 -027 l
01 51 -0428
07 57 - 0283
01 51 -01 4l

0757 -0211
0757-0384
0757-0283
07 57 -0442
01 51 -027 0

0757 -0442
0151 -0280
07 57 -021 7

0698-3468
0687- 1 52 1

0687-r001
0698-3259
0698-7985
0684-332 1

07 57 -0277

0698-000 1

0698-7990
0698-8008
0698-8009
0698-7985

0698-3259
0687-1521
0687- 1 00 1

0684-332 1

0757-0277
0684- 1 52 1

03 330- 66528
olB0-L746
01 80-l 746
0t B0- Ll 46

1901-0040
I 8 26- OO43
L25L-2969
1251-2969
L25L-296e

L25L- 29 69
L25L-2969
0490-o399
9140-o107
L25L-3 L32

069B-447 4
0698-447 4
2LOO-3204
07 57 -O442
o757-0465

o757 -O465
0698-3228
0757-0 280
SLOO-2730
04 10- 0 457

I

1

I

2

I

I
I

TSTR: SI NPN

TSTR SI PNP(SELECTFROM 2N3251)
TSTR: SI PNP

R

R:

R:

R:

R

FXD MET FLM 49.9 0H[/ 1o,'o 1/BW

FXD MET FLM 2.OOK OHM 1% 1/BW

FXD FLN/! 20 0HM 196 1/BW

FXD IMET FLM 49.9 0HM 1o/o liBW
FXD FLN,4 51IOOHM 1% 1I4W

R FXD MET FLIV 2OOK OHM 1% 1/BW

R FXD MET FLM 162K OHM 1OA 1/BW

R: FXD C0MP 6.8 0HM 5o/o 1l4W
R: FXD MET FLM 49.9 0Hl\/| 1% 1/BW

R FXD FLM 2OK OHM lAA 1IAW

B: FXD FLN/l 24.9 0HlV 1% 1/BW

R VAR FLIM 50OHM 20% LIN 1IzW
R: FXD MET FLM 100K 0HM 1% 1/BW

R: FXD tVET FLM B.B7K 0HM 10% 1lzW
R FXD IVET FLIV 499OHM 1O/O 1/BW

R. FXD C0l\llP 6.8 0HM 5o/o 1lAW

R: FXD N/ET FLIV 4990HM lVo 1/BW

B: FXD MET FLl\/ 162K 0HM 1% 1/BW

R. FXD IMET FLM 2.(]OK OHM 1O/O 1/BW

R. FXD FLM 51100HM 10/o 1lAW

R FXD MET FLIV 49.9OHNI 170 i/BW
R FXD FLM 20OHM 1% i/BW
R FXD MET FLM 2 OOK OHM 1% 1/BW

R: FXD l\ilET FLM 10.0K 0HM 1% 1/BW

R FXD IVIET FLIM 24gK 0HM 1o/o 1/BW

R: FXD MET FLM 10 0K 0HM 1% 1/BW

R. FXD MET FLM 1K OHM 1O/O 1/BW

R. FXD MET FtM 4990HM 1o/o 1/BW

R FXD FLIVI 1.07K OHM lOOA 1IAW

R: FXD FLM C0IMP 1500 0HM 10o/o 1lzW

FXD C0N/P 10 0HN/ 10% 1lzw
FXD FLM 1 B7K OHM 1% l/BW
FXD FtM 2 0HM 50/o 1lAW

FXD C0MP 3300 0HM 10Yo 1l4W
FXD IVET FLM 499OHM 1% 1/BW

FXD COIVP 4.7 OHM 5% 1IzW
FXD IVET FLI\/l 2OOOHM O1%O 1IzW
FXD tVIET FL[i 357 0Ht\/l 0.10/o 1l4W
FXD [/ET FLM 95 0HNll 0.1Yo 0.iW
FXD FLt\/| 2 0HM 50/o 1l4W

F] FXD FLM ]B]K OHM 1% l/BW
Fr FXD C0MP 15000HN/l 10% 1tzw
H: FXD C0MP 10 0HM 100/o 1lzW
R: FXD C0N/|P 3300 0HM 100/o 1l4W
Fi: FXD IVIET FLN/ 49.9 0HM 1o/o 1/BW
F FXD C0MP 15000HrV 10% 1l W

PC ASSY:REFERENCE OSCILLATOR BCARD
C: FXD EL ECT 15 UF IOU zOVDCT{
C:FXD ELECT I5 UF 1OT 2OVDChl
C: FXD ELECT 15 UF lOI zOVDC!'I

DIODE: SILICON 3OMA 3OItV
IC:LINEAR OPER,ATIONAL AHPLIFIER
CONNECTOR:PHONOT SINGLE JACK
CONNECTOR:PHCI.IOT S INGLE JACK
CONNECTOR:PHONOI SINGLE JACK

CONNECTOR:PHONO, SINGLE JACK
CONNECTOR:PHONOT SINGLE JACK
RELAY:REED 12t]O OHM 12VDC
COIL:FXD RF 27 UH IOT
CONNECTOR:UTILITY TYPE 3-CONTACT

R:FXD FLM 8450 OHl,,| lt L/8W
R: FXD FLM 8450 OHM 1T I/8I{
R : VAR COMP l OK OHI,I IOT L I N L/ 4'I
R:FXD MET FLM IO.OK OHH II 1/8I.,
R: FXD MET F LH lOOK OHITI IU T/8H

R:FXD MET FLM 1OOK OHM IT Llg'I
R:FXD MET FLM 49.9K OHTI TE L/BbI
R: FXD MET FLH lK OHM 1Z 1/8I.J
S}JI TCH: ROTARY
OSCILLATOR (STD, OPTlON ()O1, ()()4, {)O5)

80131
2B4BO

80131

2B4BO

2B4BO

2B4BO

28480
2B4BO

2B4BO

2B4BO

01121
284BO

284BO

284BO

284BO

2B4BO

284BO

zB4BO

01121
2B4BO

28480
284BO

2B4BO

284BO

284BO

284BO

284BO

284BO

2B4BO

284BO

284BO

01738
01 121

01121
284BO

284BO

01121
2B4BO

01121
284BO

284BO

284BO

2B4BO

28480
01121
01121
01 121

2B4BO
0i121

284BO
28480
28480
28480

07263
2848 0
27264
27 264
27264

27 ?64
27264
021 t 6
998 00
12881

28480
284 80
28480
284 80
284 BO

284 B0
28480
284BO
2 8480
28 480

2N 3053
1853-0010
2N 4037

0151 4211
0151 0283
0757 0384
0751 0211
0151 01 47

0751 0283
0151 .0428

CB 68G5
0151 0277
075 / 0760

0151 .0291

2100 2060
0151 0442
0698 4 1 35

0l51 "027l

CB 68G5
0757 0271
0157-0428
0751 0283
0157 0l 41

0157 0217
0757 0384
0757 0283
0151 0442
0157 0270

0157 0442
0151 0280
0757 0217
CNIF 60 1, T
EB 1521

E B 1001

0698 3259
06gB 798s
cB 3321
01 57 "0211

EB 47G5
0698 7990
0698 B00B

0698-8009
0698-7985

0698 3259
EB 1521
E B 1001

c B 3321
0151 0211
cB 1521

03 33 0-66 5 2B
0t 80- L746
0180-L746
0t B0- Ll46

FDGIOSS
LB26-OO43
L5-24" O50 I
L5-24- 0501
L5-24"O50 I

I5"?4- O501
L5-24-O5 0 I
262-1 A-12
lB40-38
A- 18 40-3"2

0698-4474
0698- 4474
2100- 3204
0757 - O4+2
o757 - 0465

o757 - 0465
0698 -3228
a757 - 02 80
3 1 00 -2730
0410- 0457

Table 6-1. Replaceable Parts(Cont'd) 

Reference 
HP Part Number Qty Description Mfr 

Mfr Part Number Designation Code 

A32 Q 14 1854-~OO39 [ST R S I N PN Oil 131 ?N 30b3 
A32 01, 1853-0lJ 1 0 TS I R SI PNP ISELECT FHOM 2N 32\ II 28480 1 ~l5 J Olll r) 

A32 Q 16 18!J3 OOS1 TS [R SI PN P 80131 ?N41137 

A32 R I IJ717-0777 R fXO MET FLM 49.90HM 1% I/IIW 211480 01\ 10271 
A32 R2 1l717- 0283 H iXO MFT FLM 2.01JK OHM I IISW 711411IJ 07:)! U?fl:J 
A32 R3 Il Ei 7 - 0384 R FXO II M 20 0 H M 1% li8W 71141111 O/:ll-OJfJil 
A32 R4 117S7-0277 R IXO MET FLM 49.9 OHM I/RW 7[)480 075/0277 
A32 R5 U7\7 0747 R iXD FLM 5110 0 H M 1% 1I4W 211480 07b /-0 74 7 

A32 R6 0757 -(]783 R IXO MET fL M 2.00K OHM 1% 1!8W 784110 (J7[) 7-(l?tL3 
A32 R7 0757-0428 R FXO MET FLM I 62K OHM 1% I/IIW 284811 07~1·042U 

A31 R8, R9 IIG83 -06B, R IXD COMP 68 OHM 1!4W 01121 eLl R8G~ 
A32 RIOTHRU RI2 OI~7-0277 R FXO MET FLM 49.9 OHM 1% I/OW 18480 07~J/-r)r17 

A32 R 13 0757-0760 R IXO ILM 20K OHM 1% I !4W 211480 (lIS 1-0760 

A32 R 14 0757 -0191 H FXO FLM 24.90HM 1% I/BW 28480 [) 1 ~l 7 -():7 91 
A32 R I, 7100-2060 R VAR FLM 50 0 H M 20'1" LIN li2W 784110 21111J 20liO 
A32 R 16, RI7 0757~O442 R FXO MEl rLM IOIiK OHM 1% 1!8W 284110 07071H41 
A31 RIB 0698-4135 R FXO MFT fLM 8.87K OHM 1.0% li2W 18480 OG9fll) 13b 
A32 R 19, R 20 0717-~O277 R IXO MET FLM 499 0 H M 1/8W 2848f1 07b7·0777 

A32 R21, R22 0683-0685 R FXO COMP 6.8 OHM 5% 1/4W U 1121 C l3 fiRG b 
A32 R23 07:,7 ~~0277 R FXO MET FLM 49.9 OHM 1% I/BW 28480 07b7-0277 
A32 R 74 0757-0428 R FXO MET ILM 181K OHM 1% I!IIW 28480 87510478 
A31 R25 075 7 ~ 0783 R FXO M E1 FLM 2.00K OHM 1% 1/8W 28480 ()7[) /-0283 
A32 R 16 0757 -0747 R FXO FL M bl10 OHM 1 % 1/4W 28480 CJ7:) / -() /1) 7 

A32 R27 0757-0277 R IXO MEl FLM 49.9 OHM 1% I/8W 78480 1))\ 7 0177 

A32 R28 0757- 0384 R FXO FLM 20 OHM 1% 1/8W 28480 07570384 

A32 R29 0757-02113 R FXO MET FLM 2.00K OHM 1% 1/8W 28480 1175701113 

A32 R30 0757-0442 R FXO ME 1 FLM 10.OK OHM 1°'0 l/BW 284BO (llb 7-0442 
A32 R31 0757-0270 R FXO MET FLM 249K OHM 1% IIOW 2114110 07b 7 0770 
A31 R32 0757-0447 R FXO MET fLM 10.OK OHM 1% I/SW 28480 Olb7-0~42 
A32 R33 0757-0280 R FXO MET fLM IK OHM 1% l/BW 28480 07570280 
A32 R34 0757-0277 R IXO M f T FLM 49.9 OHM l()o 1!8W 78480 07070i77 
A32 R35 0698-3468 R FXO FLM 1.07K OHM 1 0°;. 1!4W 01738 eMF 80 I, T 7 
A32 A36 0687 ~ I 121 R FXO F I~M COMP 1600 OHM 10% lOW 01121 U3 1~?1 

A32 R37 0687,1001 8 FXO COMP 10 OHM 10"'0 1/2W 01121 ,R 100 I 
A32 R3B 0698-32\9 8 FXO FLM 7.87K OHM 1% 1/8W 28480 ()G98-3?S~J 
A32 839 069B-7985 8 FXD FLM 2 OHM 5% 1/4W 28480 0698 7986 
A32 R40 0684-3321 R FXO COMP 3300 OHM 10% 1/4W 01121 CB 3311 
A32 R41 0757- 0277 R FXO MET FI M 49.9 OHM 1% I/BW 78480 07,70277 

A32 R42, R43 0698-0001 R fXO COMP 4.7 OHM 5% 1/2W 01121 EB 4 7G \ 
A32 R44 THRU R47 0698-7990 R FXO MET FLM 200 OHM 01% 1/2W 28480 00987990 
A32 R48 0698-8008 R FXO MET ElM 317 OHM 0.1% 1/4W 28480 0li9881J0R 
A32 R49 0698 - 8009 11 FXO MET FLM 9b OHM 0.1% O.IW 18480 0698~8009 
A32 R50 0698-7985 H FXO fLM 2 0 H M 5% 1/4W 28400 0691119B, 

A32 R51 0698-3259 11 rxo FLM 7 87K OHM 1% 1/8W 28480 OGSlB 3759 
A32 RS2 0687~~1571 n FXO COMP 1500 OHM 10% 1/2W 01121 E B 1\21 
A32 853 0687-1001 R FXO COMP 10 OHM 10% 1!2W 01121 fS 100 I 
A31 RS4 0684--3321 R fXO COMP 3300 OHM 10% 1/4W 01121 C 8 3321 
A31 Rb6 0757-0277 R FXO MET fLM 49.9 OHM 1% 1/8W 284811 07~7-0277 
A32 R 58 0604~~1521 A FXO COMP 15110 OHM 10% 1/4W 0,121 C 8 1521 

AB 03330-66528 I PC ASSY:REFERENCE OSCILLATOR 8QARO 28480 03330-66528 
A33Cl 0180-1746 C:FXO ELECT 15 UF 10~ 20VOCW 28480 0180-1746 
A33C2 0180-1746 C:FXO ELECT 15 UF 10~ 20VOCW 28480 0180-1746 
A33C3 0180-1746 C: FXO ELECT 15 UF 10% 20VOCW 28480 0180-1746 

ABeRI 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FOGI088 
AHICI 1826-0043 IC:LINEAR OPE~ATIONAL AMPLIFIER 28480 1826-0043 
ABJI 1251-2969 C ONNEC T DR: PHONO, SINGLE JACK 27264 15-24-0501 
A33J2 1251-2969 CONNECTOR:PHONO, SINGLE JACK 27264 15-24- 0501 
A33J3 1251-2969 CONNECT OR: PHONO, SINGLE JACK 27264 15-24-0501 

A33J4 1251-2969 CONNECTOR:PHONO, SINGLE JACK 27264 15-24-0501 
A33J5 1251-2969 CONNECTOR:PHONO, SINGLE JACK 27264 15-24-0501 
A33KI 0490-0399 I RELAY:REEO 1200 OHM 12VO C 02116 262~IA-12 
A33Ll 9140-0107 COIL:FXO RF 27 UH 10% 99800 1840-38 
A33PI 1251-3132 I CONNECTOR:UTILITY TYPE 3-CONTACT 12881 A-1840-3-2 

ABRI 0698-4474 2 R:FXO FLM 8450 OHM 1% 1I8W 28480 0698-4474 
ABR2 0698-4474 R:FXO FLM 8450 OHM U 1I8W 28480 0698-4474 
A33R3 2100-3204 1 R:VAR COMP 10K OHM 10~ LIN 1/4W 28480 2100-3204 
A33R4 0757-0442 R:FXO MET FLM 10.OK OHM U 1/8W 28480 0757- 0442 
A33R5 0757-0465 R:FXO MET FLM lOOK OHM U 1I8W 28480 0757-0465 

A33R6 0757-0465 R:FXD MET FLM lOOK OHM U 1I8W 28480 0757-0465 
AHR7 0698-3228 R :FXJ MET FLM 49.9K OHM U lIBW 28480 069B-3228 
A33R8 0757-0280 R:FXD MET FLM IK OHM U lIBW 28480 0757-02BO 
A33SWI 3100-2730 I SWITCH: ROTARY 2B480 3100-2730 
A33AI 0410-0457 I OSCILLATOR (STO, OPTION DOl, 004, 005) 2B480 0410-0457 

6Al 
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Toble 6-1. Reploceoble Ports(Cont'dI

Reference
Designation HP Part Number oty Description Mfr

Code Mfr Part Number

A3JA I

A3+
435

AJ5C I
A35C2
415C3
A15L4
A35C 5

A35C6
A35C I
A35IB
Ai5C9
A35L t C

A35CII
A35CLZ
Al5Cl3
AJSL I 4
435CR 1

A35CR2
AJ5CRJ
A }'CR4
A35CRb
A35C R 6
A35CR7

A35CR3
A35CR9
A35CR tO
A35CR I 1

AJ5CR12

A35CRl3
A35CRI4
A35Ckl5
A35CRl6
A35Ckl7

A35CklB
A35iCl
475 TC2
A3';I e3
A3' TC4

A35IC5
A3501
A3502
A35u3
43 504

Ai5Q5
AV5Q6
A3507
A35OB
A3509

435R 1

435R2
435R3
435R4
A35R5

435R6
435R7
435R8
435R9
A35kl\)

A35Rll
Aji5kl2
A35kl3
A35R I 4
Al)R1 5

A35kl6
A35Rl 7
A35R I B

A35Rt 9
435R2 0

A35R2 I
435R22
435R2 J
435R24
435R2 5

A35R 2 6
A35k2t
435R28
435R29
A35R30

LL 452 A

03330 66529
033i0- 66530

01 80 -o 228
Ol60-O157
0180-o228
oI60-2207
0l 60-0 lB 2

0160-0153
ol 40 -a 2L4
o1 60-0 363
0160-2204
o160-0153

0180-o228

0 I 60* 3622
4180 1743
1 902-3306
1901-0158
I90l--0 158
I902-0041
L902-0041
l90I-oI5B

1e0r-0 t5 B

t90 1-co40
leol-0040
1902-O79 2
1901-dO40
1901-0158

1902 -3246
l8z0-0I96
1820-0196
IE 20-O 2C 3

l8 26-0043
LB54-0087
lB54-O087
1853-0052
lB53-0086

lB53-0086
1853-O086
1853-0086
LB53-O052
1854-O404

07 57 -0277
0B 1 3-0028
06B3-2735
01 57 -CI349
0698-447 L

07 57 *0430
o7 51 -O430
07 57 -A27 7
07 57 -O421
06 B7 - 273L

0757-O277
06 87 -21 3L
07 57 -0430
01 57 - 0430

0757-0161
o7 57 -O45 L

oB 1 1 -L733
07 57 -O349
06 9B -3226

2100-1758
07 57 -O21 L

07 57 -O3+9
a69B-447 L

a7 57 -O277

a687 -213L
0812-0095
07 57 -O45 I
o757-O277
069B-3279

t

1

I

2
2

z
18

I

2
6

6

6

2

4

6

2
4
2

)
L

2

2
z

OSCILLATOR HI-STABILITY( OPT OO2I

PC ASSY: REM0TE lN/0UT
PC ASSY:30-25 VSLI BOARD

C: FX D EL ECf 22 JF IOZ l5VDCI,J
C : F XD MY 0. OO47 UF l0Z Z00VDCL{
C: FXD ELECT 22 UF IOU I5VDCII
C:FXD MICA 3OO PF 5Z
C:FXD 14 ICA 47PF 5Z 3OOVDCI{

C:FXD MY 0.001 UF IOU Z00VDCtJ
C: FXiJ M ICA 60 PF 5Z
C:FXD MICA 62OPF 5Z
C:FXD MICA IOOPF 5%
C:FXD MY O. OOI UF IOZ 2OOVDCI,J

C: F X D EL ECT 22 UF IOZ I5VDCI.J
NOT ASSIGNED
C:FXD CER O.I UF +BO-2Of, IOOVDCH
C:FXD .1U F 35V
C:FXD M ICA 100PF 5%
C:FXD tllY 0.001 UF 10% 200VDCW
DiTJDE:SILICON 0.75A 2OO PIV
DICDE:BREAKDOHN 5.IIV 5Z
DiSDE:BREAKDS|.JN 5.1IV 5X
DIODE:SILICON 0.75A 2OO PIV
I!3T ASSIGNED

NOT ASSIGNED
\I3T ASSIGI.JED
NOI ASSI GI-.IE D

NOT ASSIGNED
DICDE:SILICON 0.75A 2OO PIV

DIODE: S IL ICON 3OMA 30WV
DIODE :SILICON 3OMA 3OI.JV
DIODE:T.C. REF. II.7V 5Z 5OOMH
DIODE :S TLICON 3OMA 3OI.IV
DIODE:SILICON O.75A 2OO PIV

DI0DE BREAKDOIi,N:21.5V 2Z 40011l'l
IC:LINEAR VSLTAGE REGULATOR( INPUT)
IC:LINEAR VOLTAGE REGULATOR{ INPUI I
IC: 3PERATI]NAL AMPLIF IER
NOT ASSIGNED

IC:LINEAR OPERATIONAL AMPLiFIER
TSTR: SI NPN
TSTR: SI NPN
TSTR: S I PNP
TSIR: SI PNP

TSTR: SI PNP

TSTR: SI PNP
TSTR: 5 I PNP
TSTR:SI PNP
TSTR: SI NPN

R:FXD f/ET FLM 49.9 OHN4 1% 1l9W
R:FXD DEPC ALLOY FL[/ 1 OHM 1% 1/2\N
R: F XD C OHP 27K OHM 5Z L I4'I
R:FXD T,IET FLM 22.61<. OHM IU L/8N
R:FXD FLM 7.I5K OHM LZ 1/8}I

R:FXD HET FLM 2.2LK OHI{ TT L/BH
R:FXD MET FLH 2.2LK OHM LZ LlBW
R:FXD MET FLM +9.9 OHI,I IT Ll8U
R:FXD MET FLM I.5K OHM IT L/BW
R:FXD COMP 21K OHM IOU Ll2'I

NOT ASSIGNED
R:FXD MET FLM 49.9 OH|, T? L/8H
R:FXD COMP 27K OHM lOT L/2U
R:FXD MET FLM 2.zLK OHH 1Z I/BI.J
R: FXD 14ET FLM 2.ZLK OHM IT L/ BN

R:FXD FLH 604 OHM 1T Ll8U
R:FXD MET FLH 24.3K OHM lU I/BI{
R:FXD i{!,l 3 oHH Ig tf.l
R: FXD MET FLM 22.6K OHM IT L/ gi'I

R:FXD MET FLH 6.49K OHM IU L/BH

R: VAR |.Jt,{ IK OHM 5Z TYPE V II{
R:FXD MET FLM LL+K OHM II L/BW
R:FXD MET FLH 22.6K OHM LZ Ll$VI
R:FXD FLM 7.I5K OHM IT L/8W
R: FXD MET FLH 49.9 OHI,I TT Ll8H

R : F XD C OMP 27K 0Hl.{ loz Ll 2H
R,:FXD WW 2K OHM 3o/o 3 W
R:FXD MET FLM 5I.IK OHM 1Z LIB,I
R:FXD MET FLM 49.9 OHM Ig LlBW
R: FXD I,IET F LM 4990 OHM IU LlBW

2B+BO

28480
2B4BO

56289
56289
56 289
28480
L46 55

562 89
2B4BO
28480
7 2L36
562 89

56289

7298?
56289
72136
56289
284BO
o41 L3
o47 L3
284BO

284 B0

07 263
07 263
o47 L3
o7263
2B4BO

28480
28480
2 84BO
07 263

2848O
I0131
80131
80131
B0l 31

8 0l3l
80t31
80131
B0l 3l
28480

28480
91 637
0I l2l
28480
284 BO

28480
284 BO

28480
284 80
01121

284 80
0 l12l
28480
28480

284 80
2B+BO
28480
284 BO

28+ BO

28480
284 BO

28480
28480
284 BO

olr2l
01738
28480
284 80
28480

Ll452A

03330-66529
03 330-66530

I 50D22 6X90 L5g2-DYS
L92P 47 29 2- PT S

150D226X901532-DYS
0 160' 2207
RDMI 5E47 OJ3S

l92P 10292-PTS
0140" 02L4
0160-0363
RDMI 5F1 01 J3C
L92P LO292.PTS

t 50D226X90L582-DYS

8l3l-100-651- Lo+L
1 50D 1 04X9035A2
RDM15F101J3C
192P10292-PTS
leol-or5B
s210939"98
szl0939-98
l90l-0158

l90l-0158

FDGl OBB

FDGIOBB
I N943
FDGIOBS
l90l"0l5B

I 902 -3246
l820-0196
1820"0196
s18940

L826- 0043
2N341 7
2N34 I 7
2N3740
2N5087

2 N5 087
2N5087
2N5087
2N37 40
I 854- 0404

0757-0277
RSlA-T2_1RO-K
cB 2735
0757 " 0349
0698 " 447 L

o757 - 0430
0757 - 0430
o757- O277
a757 -0427
EB 273L

o757 - 0277
EB 273L
0757 - 0430
0751 - 043 0

0757"O161
0757- 0451
0811 -L733
0157 " 0349
0698-3226

2100- Ll58
0751-O27 L
o757 - 0349
06 98 -447 L

0757- O277

EB 273L
RS2B_95
0757 - 0458
o757- O?77
0698 "3279

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number 
Designation Code 

A33A 1 11452A 1 O,C1LLATOR HI-STAdILlTYIOPT 00<'1 28480 ll452A 

"34 0333066529 1 PC ASSY: REM OTE INfO UT 28480 03330·66529 
Aj'> OJ3...)U-66530 1 PC ASSY:30-25 V'JL T BOARO 28480 03330-66530 

A30CI 0180-0228 6 C: FX 0 EL Eef 2Z JF 10% 15VDCW 56289 150DZZ6X901582-DYS 

A35CL 01bO-0157 C: F XO MY 0.00,7 UF 10% 2QOVOCW 56Z 89 192P,7292-PfS 

A35C 3 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 150D226X9015g2-DYS 

Jd5C4 0160-2707 2 C :FXD MICA 300 PF 5% 28480 0160-2207 

A 3'JC 5 0160-0182 2 C:FXO ,~ ICA ,7PF 5% 300VDCW 14655 RDM15E470J3S 

A3'>C6 0160--0153 C:FXD MY 0.001 UF 10% 200VDCW 56289 192PI0292-PTS 

A30L 7 0140-0214 C:FXD MICA 60 PF 5% 28480 0140- 0214 
Aj'Jl.f3 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363 
,..i:\')Cl} 0160-2204 C:FXD MICA 100PF 5% 72136 iWMI5Fl01J3C 
.d5Ll:J 0160-0153 C:FXO MY 0.001 UF 10% 200VDCW 56289 192PI0292-PTS 

A30Cli 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 15DD226X901582-DYS 

A3?C.l ~ NOT ASSIGNED 
AY")(.13 0160-3622 C:FXD eEl{ 0.1 UF +80-Z0% 100VDCW 72982 8131-100-651-104l 
A35C14 0180 1743 CFXO ,1 UF 35V 56289 15001D4X9035A2 
A35CRI 1902 3306 2 C:FXO MICA 100PF 5% 72136 ROMI5Fl01J3C 
A35CR2 1901 -0158 18 C:FXO MY 0.001 UF 10% 2DOVDCW 56289 192Pl0292-PTS 
A3'SCki 1901-··0158 OIJOE: S IL ICON 0.75A 200 PIV 28480 1901-0158 
1135(1-{4 1902-0041 DICuE:BREAKDOWN 5.11V 5% 04713 Sll0939-98 
A j')Lk'J 1902-J041 OIODE:8REAKOJWN 5.11V 5% 04713 Sll0939-98 
id'JCR6 1901-0158 DIGOE:SILICON 0.75A 200 PIV 28480 1901-0158 
A3':>CR 7 NJT ASSIGNED 

A J5l R d NOT ASSIGNED 
A:>'Jl. K Y ~JT ASSIG'JED 
A3~CKIO NOT ASSIG~EO 

AJ5CRli NOT ASSIGNED 
A J5CR12 10;01-0158 OIOOE:SILlCON 0.75A 200 PI V 28480 1901-0158 

A 3'JUd 5 1901-"0040 01 ODE: S ILlCDN 30MA 30WV 07263 FDGI088 
td')Lk14 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGI088 
A 3S(kl 'J 1902-0792 2 OIODE:T.C. REF. 1l.7V 5% ,)OOMW 04713 lN943 
A PiCk-lo 1901-0040 OIODE:SILlCON 30MA 30WV 07263 FDG1088 
A3')Ck17 1901-0158 DIDDE:SILICON O.7'>A 200 PIV 28480 1901-0158 

A3l:.>Ck 1 B 1902-"3246 2 DIODE BREAKDOWN :21. 5V 2% 400MW 28480 1902-3246 
A351 C I 18t'O-Oi96 6 IC:L1~EAR VOLTAGE REGULATORIINPUTI 28480 1820-0196 
A30lU 1820-0196 IC:LINEAR VGLTAGE REGULATOR(INPUTI 28480 1820-0196 
A3':>I1.3 1820-0203 6 IC:JPERATlJNAL AMPLIFIER 07263 SL89,0 
A30lC4 NOT ASSIGNED 

A351C5 18 26~·O043 IC:L1NEAR 8PERA II CNAL AMPLIFIER 28480 1826-0043 
A 3'-jW 1 18'>4-0087 TSTR:SI NPN 80131 2N3<,! 7 
A1SOi 185,-0087 TSTR:SI NPN 80131 2N3417 
A "1 ':'H.,I 3 1853-0052 6 TSTR:SI PNP 80131 2N3740 
A3SQ4 1853-0086 TSTR:SI PNP 80131 2N5087 

A~?W? IB53~·0086 TSTR:SI PNP 80131 2N5087 
A3':>W6 1853-0086 TSTR:SI PNP 80131 2N5087 
AYJW7 1853-0086 TSTR:SI PNP 80131 2N5087 
A35U8 1803-0052 TSTR:SI PNP 80131 2N3740 
A35u~ 185,-0404 TSTR:SI NPN 28480 185,-0404 

A30kl 0757-0277 R,FXD MET FLM 49.9 OH~,~ 1% lf8W 28480 0757-0277 
A30R2 0813-·0028 2 R:FXD DEPC ALLOY FLM 1 OHM 1% 1/2W 91637 RS1A-T2-1RD-K 
A'l5R3 0683-2735 R:FXO COMP 27K OH~ 5% 1I4W 01121 C8 2735 
A35R4 0757-0349 R:FXO ~ET FLM 22.6K OHM U 1I8W 28,80 0757-0349 
A35k5 0698-,471 4 R:FXD FLM 7.15K OHM U 1/8W 28480 0698-4471 

A35R6 0757-0430 R:FXD MET FLM 2.21K OHM U 1I8W 28480 0757-0430 
A35R 7 0757-0430 R :FXJ MET FLM 2.21K OHM U l/8W 28480 0757-0430 
A3':>Kb 0757-0277 R:FXD MET FLM ,9.9 OHM U l/ew 28480 0757-0277 
Aj5K9 0757-0427 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757-0427 
Aj~klJ 0687-2731 6 R:FXD COMP 27K OHM 10~ 1/2W Oll2l E8 2731 

A3?Kll NOT ASSIGNED 
Al5 k 12 0757" 0277 R: FXD MET F LM 49.9 OH,~ 1% l/8W 28480 0757-0277 
A35kl3 0687-2731 K: FXO COMP 27K OHM 10~ 1/2W Oll2l E8 2731 
A35R 1, 0757-0430 R:FXD MET FLM 2.21K OHM U l/8W 28480 0757-0430 
A3JR15 0757-0430 R:FXD MET FLM 2.21K OHM 1% 1/8W 28480 0757-0430 

A35ki6 0757-0161 2 R:FXO FLM 60, OHM 1% l/8W 28,80 0757-0161 
A30R17 0757-0451 4 R:FXD MET FLM 24.3K OHM 1% 1I8W 28480 0757-0451 
A35R 18 0811-1733 2 R: F XO WW 3 OHM 1% lW 28480 0811-1733 
iI'35Kl'l 0757-0349 R:FXO MET FLM 22.6K OHM U l/8W 28480 0757-0349 
AJoK20 0698-3226 R:FXO MET FLM 6.49K OHM 1% 1I8W 28480 0698-3226 

A::'5R.21 2100-1758 2 R:VAR WW lK OHM 5~ TYPE V lW 28480 2100-1758 
A35R22 0757-0271 2 R :FXD MET FLM 124K OHM 11 1/8W 28480 0757-0271 
A30R23 0757-0349 R:FXD M tT FLM 22.6K OHM 1% l/8W 28480 0757-0349 
A35K24 0698-4471 K :FXO FLM 7.15K OHM U 1I8W 28480 0698-4471 
A3?R2':> 0757-0277 R:FXD MET FLM 49.9 OHM U 1I8W 28480 0757-0277 

1135K26 0687-2731 R FXD COMP 27K OHM 10% l/2W Oll21 EB 2731 
A35R27 U817-00% 2 R FXD WW 2K OHM 3% 3 W 0173B RS28-95 
A3~K21:l 0757-0458 2 R Fxil MET FLM 51.1K OHM U 1I8W 28,80 0757-0458 
A3'>k29 0757-0277 R FXD MET F LM 49.9 OHM 1% l/8W 2B,80 0757-0277 
A35R3D 0698-3279 R FXJ MET F LM 4990 OHM 1% 1I8W 28480 0698-3279 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation HP Part Number oty Description Mfr

Code Mfr Part Number

A35R3l
A35R32
A35R.J3
A3 51..3 4
A35R3)

A35R J6
A35R37
A35R3ti
A35R39
A_r 5R 4\)

A35R4 I
435R42
A 35R4 i
A35k4+
A35R45

435R46
A3 5R4 7

A35R4 E

A35 R49
A35R5l
A35R.5l
A35

435 C'l
A35 C2

435 C.3

435 C+
A35 C5
ASFt C6
415 C7

435 C8
435 C9
435 CrO
435 Cll
A3' CLz
A35 C 13

A35 C14 s2
A35 CR1
Aj5 CRz
A35 CR3
435 CR+

A35 CK5
435 CR6
435 CR7
435 CR 8
A35 CRe

435 Ckl0
475 CRIl
435 CRl2
435 CRIJ
415 CR I4

A35 Ck15
AJ5 Cx 16
435 CR 17
435 CRIB
A)5 ICI

435 ICz
435 IC3
435 TC4
A35 IC5
435 QT

435 02
435 8-i
A35 04
435 05
435 06

435 r,l7
435 d8
435 09
A35 RI
A35 R2 a7

435 R-'
435 R4
A35 R5
435 R6
435 R7

435 R8
435 k9
A35 Rl0
435 Rl I
A)5 ii,l2

06 9B -4435
0698-008'
08 12-0015
07 ,1 -O34e
0757-O468

o7 57 -O3+9
0698-+442
06 9B -4tzL
oB l3-0009
08 I I -L335

oB11-1336
2100-0806
0698-4509
0698-3 140
069B-t497

o757-O401
oBl2 -0015
o6B3 -4725
0757-O277
08I3-0009
06 9B -4LZL
03330-6656 I

0l 80- o22B
0160"o157

0 t 80-,o228
oL60"2207
ol 60-0 I B2
Ol b0:01 53
aL 40-o 2L4

0l 60- 0363
oL60-2204
0160:o153
o I BO- O228
o I B0-2 398
0160-3622
01 B0- 1 743
L902-3 306
190I:015 B

1901-015,9
L902*004I

1e02-004r
1901 -0 l5 8
1901-0158
1901-0158
1901-0158

Ieol"0 l5 8

leJl-015 8

1901:o040
l90l-0040

L902-O792
1901"0040
1901-O15 B

L9 02-3 246
lB20-0196

LB20-0196
I B 20-0 203
t B 20:043 0
LB26-0043
1854-0087

lB54-OOB7
lB53-O052
1853-O086
1853-0086
I 8 53-0 086

lB53-0086
1853= O052
lB 54-.0404
0757 -0277
08 1 3-0028

0683*2135
0157-O349
069B -447 L

o757-0430
0757*0430

o757-O271
0698-4445
0687-273L

0757-O277

z

2

9
4
4
2

2
I

2
2

I

t

I

I

R: FXD FLM 2.49K OHI'I LZ I/BI"J
R:FXD MET FLM 2.6IK OIJM IT L/BH
R:FXD l.Il'rl 8 OHM 3% 3W
R:FXD I,IET FLM 22.5K CHM 1Z I/BI{
R:FXD FLM I3JK []rIM IU I/B!.l

R:FXD MET FLM 22.5K OHM LZ I/Bl.J
R:FXD I'!ET FL{ 4.42K CHM IX L/Ed
R:FXD FLM II.3K OHM L"A I/8H
R:FXD hlH 125 IHM 3Z 4W

R:FXD di/./ llK 0H14 3Z 3l,l

R: FXD I,JH I3K OH|'I 3Z 3H
R:VAR Hh 5K OHM 5Z
R:FXD FLI"1 BO.5K CHM LZ L/EN
R:FXD MET FLM 2.49K OHM I.Og L/2W
R:FXD FLI.l 6.04K CHI"I LZ T/BhJ

R: FXD 14ET FLM 100 0H1.1 1U l/81,i
R:FXD H!,J 8 OHM 3% 3W
R:FXD CCl"lP 4700 0FiM 5Z L/4W
R: FXD MET FLM 49.9 OHi".I 1U I/Btd
R:FXD t,IW LI5 OHM 7Z 4H

R:FXD FLM II.3K OHM ITi 1/B|,'J
PC ASSY:30.25 VSLT BOARD
( 0PT 0041
C: FXD ELECT 22 UF 1OU I5VDC!,I
C:FXD MY O.OO47 UF LOZ 2OOVDCH

C: FXD
C: FXD
C: FXD
C:FXD
C: FXD

ELECI 22 UF lOZ I5VDCW
iqIcA 300 PF 5%

MICA 47PT 5Z 3OOVDCW
HY O.OOI UF IOg ZOOVDCI{
MICA 60 PF 52

C: FXD f4 iCA 620PF 5%

C:FXD MICA IOOPF 5Z
C:FXD MY 0.0O1 UF 10U zOOVDC!{
C:FXD ELECT 72 UF IOU I5VDCH
C:FXD AL ELECT 6OO UF +75-1OB l5VDC}J
C:FXD CER 0.1 UF +8O__2OO/o lOOVDCW
C:FXD .1U F 35V
DIODE BREAKDOWN:36.5Y 5Z 4OOM$J
DIODE:SILICON 0.75A 2OO PIV
DIODE:SiLICI]N 0.754 zCO PIV
DI CDE: BREAKDOI{N 5. l IV 58

DICDE:BREAKDO|./N 5.1IV 5Z
DIODE:SILICI]N 0.75A 2OO PIV
DILlDE:SILICON O.75A 2OO PIV
DIODE: S IL ICON O.75A 2OO P I V

DIODE:SILICt]N O.7'A 2OO PIV

DIODE:S ILICON 0.75A 2OO PIV
NCT ASS IGNED
DIODE:SILICON 0.75A zOO PIV
DIODE:S iLICCN SOMA 3OI{V
DIODE: S IL ICON 3OMA 3OhIV

DI0DE:T.C. REF. ll.7V 5U 5OOMhl

DiODE: S IL ICON 3OHA 3O|IIV
DIODE: SILICON 0.75A 2OO PIV
DIODE BREAKDOI{N32I,5V 2Z 4OOM}J

IC:LINEAR VOLTAGT REGULATCRI II'JPUT I

IC:LINEAR VOLTAGE REGULATOR{ INPUT I

I C: OPERAT I ONAL AMPLI F I ER

IC:LINEARI VOLTAGE REGULATOR 5V
IC :LINEAR OPERATI CI'IAL AMPLIFIER
TSTR: SI NPN

TSTR.:SI NPN
TSTR:Si PNP
TSTR:SI PNP
TSTR: SI PNP
TSTR: SI PNP

TSTR:SI Pi!P
TSTR: SI PNP
rSTR: S I NPN
R:FXD MET FLM 49.9 OHM IU L/BW
R:FXD DEPC ALLOY FLM 1OH[/ 1% 1lzw

R:FXD COMP 27K OHM 5Z LI+VI
R:FXD MET FLM 22.6K OHM 18 I/BI.I
R: FXD FLM 7.I5K O{M IU 1/BI{
R:FXD MET FLM 2.2LK OHM LZ I/BH
R:FXD MET FLM 2.zLK OHM IU l/Bil,l

R:FXD MET FLM 49.9 OHM 1g L/8H
R:FXD FLM 5.16K OHM IZ L/BH
R:FXD COMP 21K OHM IO8 LI2W
NOT ASS IGNED
R:FXD MET FLM 49.9 OHM IU 1/Bi,tl

284BO
284 BO

9r637
28+ BA
284 BO

28460
28480
284 BO
284BO
284 80

284BO
284BO
284BO
284 BO

284BO

284BO
91637
0tl2l
28480
2B4BO

284BO
28480

56289
56289

56289
284BO
14655
56289
284BO

284BO
72L36
56289
56289
56289
72982
56289
28484
28480
284BO
o47 L3

o4713
284BO
284BO
284BO
284BO

284BO

284BO
07263
o7?63

a47 L3
o7 263
28480
284BO
284BO

28480
01261
284BO
2848O
BOl3l

B0l3l
B0l 3l
801 31
B0l 31
801 3l

80131
80131
284BO
2B4BO
91637

01121
284BO
2B4BO
284BO
28480

28480
284 BO
oll2l

284 BO

06 9E - 4435
0698-0085
RS23-95
4757-0349
o751 - 046 B

aT57 - 034e
0698 *4442
06 eB ^ +IzL
0813-0009
0Blt-133:j

0Btl-1336
2 I 00- 0806
0698 - 4509
0698-3140
06 9B ^ 3497

0157"0401
RS-23-95
cB 47 25
0157 - 0277
0813-0009
06 c8 -4LzL
03330-66561

150D226X901582-DYS
L92P47292-PTS

l50D226X9Cl5B2-DYS
0t60-220'7
RDMI 5847 OJ3S
L92PLO292-PTS
0140-02L+

0 I 60- 0363
RDMI5F1OlJ3C
L92P LO29 2" P T S

1500226X901582-DYS
39D6076015E14
8131 100 651,-1042
1 50D 1 04X9035A2
t 902-3306
l90l-0153
1901-0158
szl0939-98

s210939-98
1901-0158
l90l -o l5 B

l90l-ol5B
1901-0158

I901-015B

l90l-0158
FDGIO8S
FDGIOSB

1N943
FDGlOB8
l90l-0158
I 902 -3246
lB20-0196

l820-o195
SL B94O
lB20-0430
L826- OO43
2N3417

2N3+I7
2N3?40
2\5087
2N5087
zN 5 087

2N5087
2N3740
L 854" 0404
o75t -0271
RSlA-T2 1 RO-K

cB ?735
0757-0349
0698-447L
oT57 -0430
0757-0430

a757-O277
0698 -4445
EB 273L

0757-O277

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number 
Designation Code 

A3?K.31 0698 =4435 R:FXD FLM 2.49K OH~: u lIBW 28480 0693-4430 
A3':)k.32 0698-008~ 2 R :FXD MET FLM 2.61K O~M 1% 118101 28480 06 Q 8-0085 
A 35":;-j 0812 -001 '> 2 R:FXD ww B 0 H M 3 % 3 W 91637 RS23 - 95 
A35k34 07'>7-0349 R: F XO MET FL" 2Z.t>K .JHM H 1I8w 28480 0757 --0349 
A3?R3') 0757-0468 2 R:FXD FLM lJ"K uHM U 11 8101 28480 0757"0468 

A3:,Rj6 07'>7,-0349 R :Fx) I<lET f-LM 22.6K OfiM U 1/8101 28480 0757~O349 

A35k37 0698 - 4 44 2 9 R:FXD ~u FL~ 4.42K OHM 1% 1/3. 28480 0699~>4442 

A3?K3b 0698-4121 4 R:FXD FLM 11.3K uHM 1% l/aw 28480 0698-4121 
A35R39 0813-0009 4 R:FXD WW 120 JHM H 4W 28480 0813-000'1 
A35R4J 0811-1335 2 R:FXD ". 11K OHM 3% 3101 28480 0811~133:) 

A3':lK41 0811~ 1336 2 R:FXD ,JW 13K GHM 3% 3101 28480 OBll-1336 
.0.351-<.42 2100-0806 2 K:VAK w. 5K OHM 5~ 28480 2100- 0806 
A3':>K,+3 0698-4509 2 R:FXD FL~ 80.5K LHM U 11 dW 28480 0698-450) 
A35r<.4't 0698-3140 2 R:FXD MET FL~ 2.49K OHM 1.0% lI.'W 28480 0698-3140 
A3:,k45 0698-3497 R:FXO FU~ 6.04K CH~ 1% lIBW 28480 0698 r • 34 Q 7 

A35k46 0757~0401 R:FXD I..,ET FLM 100 OH~'I 1% 1I8W 28480 0757'0401 
A35R47 0812-0015 k:FXO 101101 80HM3%3W 91637 RS-23 - 95 
A35k48 0683-4725 R:FXD C O~lP 4700 OhM 5% 1I4W 01121 CR 4725 
A35k49 07,>7-0277 R:FXD MET F LM 49.9 OHM 1% 1I8W 28480 0757-0277 
A35R5J 0813-0009 R:FXD WW U5 OHM 3% 4101 28480 0813~0009 

A3,>R51 0698~4121 R:FXD FLM 1l.3K OHM l% 1/8101 28480 069S~4121 

A35 03330-66561 I PC A"SY:30-25 V:JLT 80ARD 28480 03330'66561 
( OPT 004) 

A35 Cl OlfO~0228 C:FXD ELlCT 22 UF 10% 15VOCW 56289 150D226X901582-DYS 
A35 U 0160-0157 C:FXD MY 0.0047 UF 10% 2 OOVDC W 56289 192P47292-PT5 

A35 (3 0180-0228 C:FXO "LEC T 22 UF 10% 15VDCW 56289 150D2L6X9015B2-~Y~ 

A3'> C4 0160-2207 C:FXD MILA 300 PF 5% 28480 0160-2207 
A35 C5 0160-0182 L:FXD M IC A 47PF 5% 300VDCW 14655 RDM15E470J35 
A3,) C6 01bO~0153 C: F XD MY 0.001 OF 10% 200VOeW 56289 192PI0292-PTS 
A35 C7 0140 0 -0214 C:FXO MICA 60 PF 5% 28480 0140-0214 

A35 Co 0160~0363 C:FXD "'lICA 620PF 5% 28480 0160-0363 
A35 C9 0160~2204 C:FXD MICA 100PF 5% 72136 RDM15FIOIJ3C 
A35 ClO 0160~0153 C: FXD MY 0.001 UF 10% 200VDCW 56289 192P 10Z92-PTS 
A35 CII 0180-0228 C:FXD ELECT 22 UF 10% l?VDCW 56289 150D226X901582-DYS 
A35 CIZ 0180--,2398 I C: FXD AL EL EC T 600 OF +75-10% 15VDCW 56289 3906076015EL4 
A35 C13 0160-3622 C:FXD CER 0_1 UF +80--20% 100VDCW 72982 8131 100 651-1042 
A35 C14 --'2 0180-1743 C:FXD _1UF 35V 56289 150D 1 04X9035A2 
A35 CRI 1902-3300 DIODE BREAKDOWN:36.5V 5% 400MW 28480 1902-3306 
A.:.') CK2 1901-0158 DIODE: 51LICON 0.75A 200 PIV 28480 1901-0159 
A35 Ck-' 1901-015-" DIOOE:SILICON 0.75A 200 PIV 28480 1901-0158 
A35 Ck4 1902-0041 01 r,OE: B RE AKDOWfJ 5,11 V 5% 04713 Sll0939-98 

A35 CK':i 1~O2~0041 DIUJ, :BkEAKDOWN 5.11 V 5% 047[3 Sll0939-98 
A3? Cko 1901-01'>8 DIODE: S lLlCJfJ 0.75A 200 P!V 28480 1901-0158 
A35 Ck7 1901~O158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158 
A35 CR 8 1901-0158 DIODE: SILICON 0.75A 200 PIV 28480 1901-0158 
A35 CKg 1901~0158 DIUDE:SILlCON 0.75A 200 P!V 28480 1901-0158 

A35 CfdO 1901"0158 010De:SILlCON 0.75A 200 PIV 28480 1901-0158 
A35 Ckl1 NoT ASSIGNED 
A-'5 Ck12 19,)1'0158 OIODE:5ILICON 0.75A 200 PIV 28480 1901-0158 
A35 CKl.:1 1901~0040 DIGO[:SILICON 30MA 30WV 07263 FDG108P 
A35 Ck14 1901~O040 DlODE:51L1CON 30MA 30WV 07263 FDG1088 

A3,> CklS 1902 -~ 0 792 DIOOE:T.C. KEF. 11.7V 5% 500MW 04713 IN943 
A::; 5 (.Klb 1901~0040 DIGOE:S ILICON 30MA 30WV 07263 FDG1088 
A35 Lkl7 1901~'O158 DIODE: SILICON 0.75A 200 PIV 28480 1901-0159 
A35 CR18 1'I02~3246 DIODE BReAKOQWN:21.5V 2% 400MW 28480 1902-3246 
Aj5 I ~ I IB20~0196 IC:LINEAR VOLTAGE REGULATCR(INPUT) 28480 1820-0196 

A35 IC2 1820~0196 IC:LINEAk VOLTAGE kEGULATOR(INPUT) 28480 1820-0196 
A35 1(3 1820-0203 IC:DPEKATIONAL AMPLIFIER 07263 SL8940 
A35 IC4 1820-0430 1 IC:L1NEAk, VOLTAGe REGULA TOR 5V 28480 1820-0430 
H5 IC5 1826-0043 IC:LINEAR GPERATIJNAL AMPLIFIER 28480 1826-0043 
A3'> Ql 1854-0087 TSTR:SI NPN 80131 2NHI7 

A35 ,)2 lB54-0087 TSTR:SI NPN 80131 2N3q 7 
A35 03 1853-0052 TSTR:51 PNP 80131 2N3740 
A35 04 1853~0086 TSTk.:SI PNP 80131 2N5087 
A35 05 1853- 0086 TSTR:51 PNP 80131 2N5087 
A35 U6 1853--0086 T5TR:SI PNP 80131 2N5087 

td':> u7 1853- 0086 TSTR:SI PNP 80131 2N5087 
A35 U8 1853-0052 TSTR:SI PNP 80131 2N3740 
A35 09 1854 .. 0404 TSTR:SI NPN 28480 1854-0404 
A35 kl 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1I8W 28480 0757 0277 
A35 R2 --'7 0813--0028 R:FXD DEPC ALLOY FLM 1 OHM 1% 1/2W 91637 RS1A- T2 lRD K 

A3'> R3 0683'--2735 R:FXD COMP 27K OHM 5% lf4W 01121 C8 2735 
A35 k4 0757~0349 R:FXQ MET FLM £:.2.6K OHM l% lIBW 28480 0757-0349 
A35 R? 0698~4471 R:FXD FLM 7.l5K O~M U 1I8W 28480 0698-4471 
A35 K6 0757· 0430 il: FXO MET FLM 2.21K OHM U 118. 28480 0757-0430 
A35 k7 0757-0430 R:FXD MET FLM 2.21K OHM 1% 1I8W 28480 0757-0430 

A35 Rd 0757---0277 R:FXD MET F LM 49.9 OHM 1% 1I8W 28480 0757-0271 
A35 k9 0098-4445 1 R:FXD FLM 5.76K O'1M 1% 11 BW 28480 0698-4445 
U5 kl0 0687-2731 R:FXD COMP 27K OHM 10% lf2W 01121 E8 2731 
A35 Rll NOT 4SSIGNcD 
A35 t'!2 0757-0277 R:FXD MET FLM 49.9 OHM U 1/8101 28480 0757-0277 

643 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation HP Part Number oty Description Mfr

Code Mfr Part Number

435 R 13
435 {i 14
435 til5
A35 Rl6
435 Rl7

435 R 18
435 Rl9
435 k20
435 R2 I
A35 R22

A35 R23
AV5 R24
435 x25
435 RZ6
A35 k27
435 RZB
435 R29
A35 R30
435 Ril
435 RJ2

435 R33
A35 R34
435 RJ5
A35 R36
435 Re7

A35 KJE
435 ki9
A35 R40
A35 R41
435 R4Z

435 R4t
A35 R+4
A35 R45
A35 it46
435 R47

435 R+8
435 R49
A35 R50
435 R5l
A36

436C I
A36C?
A3oC 3
A36C4
A36C5

A36C 6
436C7
A36C 8
A36C 9
A36C I 0
A36C11
A36C 12 L5
A36CR 1

A36CR2
A36CR3
A36CR4

436CR 5
A36 C R6
A36CR 7
A36CR 8
A36CR9

A3oLt<10
A36Cf{ I I
A36CRl2
A36CR I 3
A36CR I 4

A36CRt5
A36CR I 6
A36F I
436F2
A36I Cl

A3ol CZ
436IC3
A3b I C4
A3oI C5
436 t C6

I

0687-2731
07 57- O43 0
07 57- O43 0
0757-0161
o757-o45L

oSll-1733
0757-O349
o6eB-3226
21 00- L75 B

07 57 -O27 L

07 57 --O349
0698- 447 L
01 51-O277
06 87 -273 L
0B 12-0095
07 51:O45',E
01 51- O217
06 98 -321 9
06 98:4435
06 eB-o08 5

oB 12-001 5
07 57 -0349
07 51- 046 B

07 57 -O34 9
06 98 * 44+2

06eB*4LZL
oB l3-000cr
oB I I -L335
0Bl1-L336
2 I OO-0 806

06 9B -4509
0698"3140
0698-3497
o7 5 7-0+0 t
0Blz-o015

06 83 *47 25
07 57 -O277
o813-0009
06 98 -4LzL
03 33 0-- 66 53 1

oI40-0199
0160-aL54
o160-0154
01 40-0 19 9
01 B0-029 I

01 70-o040
o160-0155
o160-0 157
o160-0l6B
oI 6C-O l5 5
01 60-01 57
01 60-3847
1901-0040
1901-0158
l90l -0 15e
1901-0040

1901"0040
LB84-O2L3
1901-0200
1901-0040
1902-0 049

l90I-0 158
190 1 -0 040
1B84-02L3
1901-0200
L90?-OO49

1901:0 158
1e0 l-o 040
2L LO-O4L7
2 I 10-O4r 7
tB 20-0 20 3

lE 20 -o?o3
1B 20-O 196
LB20-O203
l8 20-0 196
18 20-0203

2

I

2

I

2
.)
a-

2

?

R:FXD COMP 21K 0Hi4 lot L/2U
R:FXD MET FLM 2.zTK OHI'I TX L/BW
R: FXD MET FLM 2.2LK CHM IT I/BI.I
R:FXD FLM 604 OHM lU I/8tl
R:FXD I4ET FLM 24.3K OHM IU LlBU

R:FXD !'Jt"l 3 0Ht'l LZ l!'l
R.:FXD MET FLM 22.6K OHM LZ Ll8H
R: FXD MET FLM 6.49K OHM 1Z I/BhJ
R: VAR I{W IK OHM 5Z TYP E V 1I{
R:FXD MET FLM L24K OHM IT L/BN

R:FXD MET FLM 22.6K OHM TU LISH
R,:FXD FLM 7.LsK OHM IT L/BbI
R:FXD MET FLM 49.9 OHf Tg L/8H
R : FXD C OMP 27K 0Hl4 l0Z L lzbl
R:FXD WW 2K OHM 3Yo 3W

R:FXD MET FLM 51.IK OHH LZ I/8I.J
R:FXD MET FLTI 49.9 OHM LZ LlBW
R: FXD MET FLM 4990 OHM LZ LlBH
R:FXD FLil 2.49K OHM IU LlBH
R:FXD MET FLM 2.6IK OHM IT I/B}'J

R:FXD l{hl I oHM 3Z 3|.l
R: FXD UET FLM 22.6K OHM f U l/BI.l
R:FXD FLM 13OK OHM Ig LlBH
R: FXD M ET FLI'1 22.6R OHM IT I/BI{
R:FXD MET FLM 4.42K OHM LZ Ll9bI

R:FXD FLH II.3K OHM 1B L/BVI
R: FXD Ht{ L25 OHrvt 3Z 4W
R:FXD i.JH llK 3Hl"l 3Z 3|l.J

R: FXD I.IhI I3K OHM 3Z 3l{
R:VAR !{I{ 5K OHM 5Z

R:FXD FLM 80.6K OHM IZ Ll8H
R:FXD UET FLM 2.49K CHM I.OU Ll2II
R:FXD FLM 6.O4K OHM LZ TlBU
R: FXD It4ET FLM IOO OHM LZ L/ 8W

R: FXD HH B OHM 3Z 3H

R:FXD COMP 47OO BHM 5Z L/4H
R: FXD M ET FLM 49.9 OHM LZ Ll 8VI
R:FXD t{l.l L25 3HM 3Z 4}ll
R:FXD FLI.t 1I.3K OHM lU LlBU
PC ASSY: 15 . 5 VO LT BOARD

C:FXD MICA 240 PF 5Z
C:FXD r,lICA MY O.OO22 UF LOZ 200VDCht
C:FXD MICA HY O.OO22 UF lOZ 200VDCh,
C:FXD HICA 24) PF 5Z
C:FXD ELECT I.O UF IOg 35VDCW

C:FXD uY O.047 UF LOZ 200VDCL{
C:FXD MY O.OO33 UF IOU zOOVDCH
C:FXD qY 0.0047 UF fot zO0VDCH
C: FXD MY O. I UF 10U 200VDCl.l
c: FXD MY 0.0033 UF roz 200VDC}J
C:FXD N4Y 0.0047 UF 10% 200VDCW
C:FXD .01 UF 25V
DIJDE:S ILIC0N 30M{ 30i./V
DIODE:SILICON 0.75A 2OO PIV
DIODE:SILICSN 0.75A 2OO PTV
DIODE:SILICON 3OMA 3OIdV

DI ]DE: S IL ICON 3OMA 30i.IV
THYRI STOR"SCR
DIODE:SILICON IJO PIV 3A
DIODE:SILICON 3OMA 30IdV
DIODE:BREAKDOhJN 6.I9V 52

DIODE:SILICON 0.754 2OO PIV
DIODE:S ILICON 3OMA 30}IV
THYR I STOR.S CR

DI ODE: SILICON lOO PIV 3A
DIODE:BREAKDOI.JN 6.19V 5Z

DIODE:SILICON O.75A 2OO PIV
DIODE:SILICON 3OMA 3OI.JV
FUSE:IO AI4P AT 13CV
FUSE:IO AMP AT I3OV
IC: OPERATIONAL AMPLIF IER

I C : OPERAT I ONAL AMPL I F I ER
IC:LINEAR VOLTAGE REGULATOR(INPUT}
IC:OPERATIONAL AMPLIFIER
IC:TINEAR VOLTAGE REGULATOR{INPUTI
IC:OPERATIONAL AMPLIFIER

0112r
284 BO

284BO
284 BO

284 80

28480
28480
284 BO

2 84BO
28480

284 B0
28480
284 80
0tr2t
01738
284 80
284 80
284 80
28480
284 80

284 80
284 BO

2848O
284BO
2B4BO

28480
284BO
28480
2848O
284BO

284BO
28480
28480
284 BO

28480

01121
284 BO

284BO
28480
28480

28480
56289
56289
284BO
56289

56289
56?89
56289
56289
56289
56289
28480
07 263
28480
28480
07263

o7 263
047 l3
o2735
07 263
o47 L3

28480
o7263
o41 L3
o27 35
o47 L3

28480
07263
71400
71400
07 263

07263
28480
07263
28480
o7263

EB Z13L
0757-043C
07 57 - 0430
0757-OI6l
o757 -045 I

oell -L733
0757 -A349
0698 -3226
2lo0-1758
o757 - O27 L

07 57 - 0349
0698 -447 L

07 57 - O277
EB 273L
R52B-95
0757-0458
0757-O217
0698-3279
0698 -4435
0698-OOB5

0Bt2-o015
01 57 - 0349
o757 - 0468
o7 57 - 0349
0 698 - 4442

0696 - 4LzL
0B I3- 0009
08ll-1335
08I1-L336
2 100-o806

0698- 4549
0698- 3140
0698- 3497
0 ?57- 0401
0812-o015

cB 47 25
0157-O277
0 B 13- 0009
0698 - 4L2L
0 3 330- 6653L

0140-0 199
L92P 22292- PT S

L92P 222e2-PT S

0140-0199
I 5 0Dl 05X9035 A2

L92P4739?:PTS
L92P33292-PIS
L92P 47 2e2 - PT S

L92Pl0492-PTS
Le2P33292-PTS
192P47292-PTS
0i 60-3847
FDGIOB8
1901-0158
I901-015B
FDGI OBB

FDGTOSB
l884- O2L3
tN499B
FDGl O BB
s z l0 93e- L22

1901-0158
FDGlOBB
l884-42L3
lN499B
szI0939-L22

l90t-o158
FDGlOBB
GBB- I O

GBB- 1O
sL8940

sL 894 0
I 820- 01 96
sL 8940
1 820- Ol 96
sL 8940

DYS

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number Designation Code 

A~5 R13 0687-2731 R FXO COMP 27K OH~ 10~ 1I2W 01121 EB 2731 
A35 k!4 0757-0430 R FXD MET FLM 2.21K OHM 1% lIBW 28480 0757-043J 
A35 R15 0757-0430 R FXD I\1ET FLM 2.21K GHM 1% 1I8W 2B480 0757-0430 
A35 R16 0757-"0161 R FXO FLM 604 ~HM 1% l/BW 28480 0757-0161 
A35 R17 0757-0451 R FXD MET FLM 24.3K OHM 1% lIBW 28480 0757-0451 

A35 klB 0911-1733 R:FXD WW 3 OHM U lW 28480 0811-1733 
A35 Rl~ 0757-0349 ,:FXQ MET FLM 22.6K OHM 1% lI8W 284 aD 0757-0349 
A35 k20 0698-3226 R:FXD MET FL~ 6.49K DHM 1% 1I8W 28480 069B-3226 
A35 K21 2100-1758 R:VAR WW lK OHM 5% TYPE V 1W 28480 2100-1758 
A35 RU 0757-0271 R:FXD MET FLM 124K OHM 1% 1I8W 28480 0757-0271 

A35 J<23 0757-0349 R:FXD MET FLM 22.6K OHM 1% lIBW 28480 0757-0349 
A:;5 k~4 0698-4471 R:FXD FLM 7.15K OHM U 1I8W 28480 069B-4471 
A35 K.25 0757-0277 R:FXD MET FLM 49.9 OHM 1% lIBW 28480 0757-0277 
A35 R26 0687-2731 R:FXO COMP 27K :JHM 10% 112 W 01121 EB 2731 
A35 k<'7 0812-0095 R:FXO WW 2K OHM 3% 3W 01738 RS28-95 
A35 k28 0757-0453 R:FXD MET FLM 51.1K OHM 1% 1I8W 28480 0757-0458 
A35 R29 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 2848D D757-0277 
A35 k30 0698-3279 R:FXD MET FLM 4990 OHM 1% 1I8W 28480 0698-3279 
A35 k,l 0698~4435 R:FXO FLM 2.49K OHM 1% 11 8W 284S0 0698-4435 
AJ5 KJl 0698~0085 K:FXD MET FLM l.61K OHM 1% 118. 28480 0698-0085 

A35 1<33 0812~0015 2 R: FXO WW 8 OHM 3% 3. 2848D 0812-0015 
AJ5 k34 0757~0349 R:FXD ~ ET FLM 22.6K OHM U 1I8W 284S0 0757-0349 
A35 RJ5 0757~0468 R:FXD FLM 130K JHM 1% 1/8W 28480 0757-0468 
A35 k36 0757~0349 R: FXD MET FLM 22.6K OHM U 118. 28480 0757-0349 
AJ5 R,7 0698'4442 R: FXD MET FLM 4.42K OHM U 11 8W 2848D 0698-4442 

AJ5 ,ud 0698-4Ul R:FXD FLM 11.3K OHM 1% 11 8W 28480 0698-4121 
A 35 kJ9 0813~000q R: FXO WW 125 iJHM 3% 4W 28480 0813-0009 
A35 R40 OR11-1335 R: FXO WW 11K JHM 3% 3W 28480 0811-1335 
A35 1<41 0811-1336 R:FXD WW 13K OHM 3% 3W 28480 0811-1336 
A35 R4,- 21 00-0 806 R:VAR WW 5K OHM 5% 28480 2100-0806 

A35 k4j 0698-4509 R:FXD FLM ao.oK OHM U 11 aw 28480 0698-4509 
A35 k44 009S-E40 R:FXD MET FLM 2.49K CHM 1.0% 1I2W 28480 0698-3140 
A35 k45 0698~3497 k:FXD FLM 6.04K OHM 1% 1/8W 28480 0698-3497 
A35 R46 0757~04Dl R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401 
A35 R47 08U-0015 R:FXD WW 8 OHM 3% 3W 28480 0812-0015 

A35 R,8 0683·'4725 R:FXD COMP 4700 OHM 5% 114. 01121 CB 4725 
A35 1<.49 0757-0277 R:FXD MET FLM 49.9 OHM U 1I8W 28480 0757-0277 
A35 K50 0813-0009 R:FXD WW 12 5 ~ HM 3% 4. 28480 0813- 0009 
A35 "51 06 98 ~4121 R: FXD FLM 11.3K OHM U 1I8W 28480 0698-4121 
A36 03330-66531 1 PC ASSY: 15-5 VOLT BOARD 28480 03330-66531 

A36Cl 0140-0199 2 C:FXD MICA 240 PF 5% 28480 0140-0199 
A36~2 OlbO-0154 C:FXD MICA MY 0.0022 UF 10% 200VOCW 5628~ 192PZ2292-PTS 
A3bC3 0160-0154 C:FXO MICA MY 0.0022 UF 10% 200VDCW 56289 192P2Z292-PTS 
A3bC4 0140-0199 C:FXD MICA 24:> PF 5% 28480 0140-0199 
A36C5 0180-0291 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 150DI05X9035A2-DYS 

A36C6 0170-0040 1 C:FXD MY 0.047 UF 10% 200VDCW 56289 192P47392~PTS 
A30C7 0160-0155 C :fXO MY 0.0033 UF 10% 20QVDCW 56289 192P33292-PTS 
A36ca 0160-0157 C:FXD ~y 0.0047 UF 10% 200VOCW 56289 192P471gz-PTS 
A3bC9 0160-0168 C :FXD MY 0.1 UF 10% 200VOCW 56289 192PI0492-PTS 
A36ClO 0160-0155 C:FXD MY 0.0033 UF 10% 200VDC. 56289 192P33292-PTS 
A36CII 0160-0157 C:FXO MY 0_0047 UF 10% 200VOCW 56289 192P47292-PTS 
A36CI2 ~5 0160-3847 C:FXD .01 UF 25V 28480 0160-3847 
A36CR I 1901-004D DI JDE: S IL ICON 30M~ 30.V 07263 FDGI088 
A36CR2 1901-0158 DIOOE:SILICON 0.75A 200 PIV 28480 1901-0158 
A 36C R 3 1901-0158 OIODE:SILICON 0.75A 200 PIV 28480 1901-0158 
A36CR4 1901-0040 OIODE:S ILICON 30M A 30WV 07263 FDGI088 

A36CR5 1901-0D40 DlJDE:S ILlCON 30M4 30WV 07263 FDGl098 
A36CR6 1884-0213 2 THYRISTOR-SCR 04713 1884-0213 
A36eR7 1901-0200 2 DIODE :SILICON IvO PIV 3A 02735 IN4998 
A3beR8 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGI088 
A36CR9 1902-0049 2 DIODE:8REAKOOWN 6.19V 5% 04713 5l10939-122 

A3beRI0 1901~D 158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158 
A36CRll 1901-0040 DIOOc:SILICUN 30MA 30WV 07263 FDGI088 
A36CR12 1884-0213 THYRlSTOR-SG 04713 1884-0213 
A36CR13 1901-0200 DIODE:SILICON 100 PIV 3A 02735 IN4998 
A36Ck14 1902-0049 DIODE:8REAKOOWN 6.19V 5% 04713 Sll0939-122 

A36CR15 1901-0158 DIODE:SILICON 0.75A 200 PI V 28480 1901-0158 
A36ekl0 1901-0040 DIODE:5ILICON 30MA 30WV 07263 FDGI088 
A36F 1 2110-0417 2 FUSE:I0 AMP AT 13DV 71400 G88-10 
A36F2 2110-0417 FUSE:10 AMP AT 130V 71400 G88-10 
A361Cl 1820-0203 IC:DPERATIONAL AMPLIFIER 07263 Sl8940 

A30lC2 1820-0203 IC:OPERATIONAL AMPLI F I ER 07263 SL8940 
A361C3 1820-0196 IC:LINEAR VOLTAGE REGULATOR(INPUT) 28480 1820- 0196 
A361 C4 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL8940 
A30lC5 1820-0196 IC:L1NEAR VOLT~GE REGULATOR{INPUT) 28480 1820- 0196 
A36 I C6 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL 8940 
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Toble 6-1. Reploceoble Ports(Cont'd)

Reference
Designation HP Part Number Qty Description

Mfr
Code Mfr Part Number

A360 I
A)6A2
A36Q3
A36 rJ 4
A36Q5

A36R I
A36R2
A36R3
A36R+
A36R 5

A3bR6
A36R 7

A3oR I
A3br{9
A36R I 0
Albt(l I
A36Rl2
A3oR I 3
A36Rl4
A36k I 5

A36R t 6
436Rl7
A35R I I
436Rl9
A3oR20

A36KZ I
A.36R22
A36R23
A36k24
436R25

A3bRZ 6
A36R27
A36R28
A36R2 9
A36 R30

A36R3l
A36R32
A36R33
A36R34
A36R 3 5

436R36
436 R 37
AJ6R38
A36R 3 9
A36R40

A36R4 I
436R42
A)6R43
A36R44
A36 R45

A36R46
436R47
A36R4 8
A36R49
A36R50

440

A40C 1,C2

A4OCR 1

A40CR2
A4OCR3

A4OJ1

44001

A4OR 1,R2

I854-O404
tB 54-0039
1853-0086
I B 53 -OO52
1854-O072

0B I 1 -2466
07 57-O40 I
0687-L2tL
07 57 -0455
069 B-3491

06 9B -4442
08 I 2-003 9

06 98 -4457
o698-3259
07 57 -O746
06 87 -L27L
o757-O401
o7 57-O455
0s 98- 3497
0698-4473

05 98 -3279
o7 57 -04+6
0698-4L2?
07 57-040I
01 57 -O45 L

0698:4482
06 98 -4442

0B1l-1200
0687-l5II

07 51 -0346
0757-O280
06 98 -44+2
069B-4442
o698-4L23

07 57 *0466
069B-3498
06 87- L23L
0698-3615

06 9B -4L23
07 57-0401
07 57 -O45 r
oB11-1200
0Bl1-1200

oB ll-1 200
06 98- 44+2
o7 57 -0346
o757-0280
o69B-4442

05 98 -4L23
06 9B -4442
0698- 4482
o698-45L7
0698-3519

11452A

0180-1794

1901-0527
1 902-00 1 8
1 902-3073

1 251-'1633

1 854-007 1

0811-3143

1 1452-66501
10544-6001 1

I

4

I

3
2

I
l

4
t

I
I

t

I

1

2

1

a
I

1

1

1

2

1

1

TSTR:SI NP;'{
TSTR: SI NPN
TSTR: SI PNP

ISTR: SI PNP
TSTR: SI NPN

R : F XD l,{H L.2 3H!4 5Z L / zvl
R:FXD 14ET FLM IOC OHI4 IU L/B,I
R:FXD COMP IZK CH| TOT L/ZH
R:FXD FLM 36.5K OHM IB LlBW
R,:FXD FLM 6.04K CHM TT 1/BI.I

R:FXD MET FLM 4.42K IJHM 1U 1/8FJ
R:FXD l{H 2.? 0'-lM )Z 3l{
R:FXD FLM 576 ]HI"1 1% L/BH
R.:FXD FLM 7.81K CHM LZ 1/8I.J
R: FXD 14ET FLM iO UHM LZ L/ BW

R,:FXD C0MP 12K iiH$ l0u L/2w
R:FXD I'4ET FLH IOO OHM 1U L/BW
R : FXD F LI.l 36. 5K OHI{ 1U L/ E'J
R:FXD FLM 6.04K OHM 1U 1/BIi
R:FXD FLM 8.06( OhM lU L/BW

R:FXD MET FLH 4990 OHM LZ I/8I.J
R:FX) MET FLM I5.OK OHM IX L/BVI
R:FXD I,lET FLM +99 OHM LZ I/B!.I
R:FXD MEI FLM IOO JHI4 L% L/BVI
R:FXD HET FLM 24.3K OHM IU L/8'FI

R:FXD FLM I7.4K OHM 1U L/BU
R:FXD I'4ET FLM 4.42K OHM IU I/BI./
NGI ASSIGNED
R:FXD hJl^l 0.10 0Hi4 r0z zbl
R:FXD COHP 150 OHM lOZ L/2H

R.:FXf
R.:FXD
R:FX)
R:FXD
R:FXD

MET FLM 10 3HM L% I/BH
14 ET FLM IK OHM iU I/ B}.l

MET FLM 4.42K OHM IX I/B[,J
MET FLM +.42K OHH IU 1/8I,I
MET FLi'l +99 CHI4 LZ LlBH

\3T ASS IGNED
R:FXD MET FLI,1 IIOK CHM Ig L/BW
R:FXD MET FLM 8.66K OHM LE L/8,,1
R:FXD COMP 12K OHM TOU L/2W
R:FXD r'lET OX 47 UHf'l 5Z 2W

R:FXD
R:FXD
R:FX]
R:FXD
R: FXD

MET FLM 499 OHM LZ L/8,1
HET FLM lOO OHM 1T L/8W
MET FLM 2+.3K OHM LZ LlBN
!{l{ o. l0 3HM lou 2w
l.ll,,l 0.10 CHM l0U 2W

R:FXD l,lfi 0. l0 OHM l0U zvl
R:FXD FtET FLM 4.+2K CHI'1 IU Ll BW

L:FXD MET FL14 l0 IHM rU l/8t{
R:FXD MTT FLM 1K OHM IU 1/BT.J

R:FX,] MET FLM 4.42K OHM LZ I/BI{

R: FXD MET FLM +99 OHM IZ I/BI,{
R:FXD I'4ET FLM 4.42K OHM I: I/8I{
R:FXD FLM I7.+K OHM IZ LlBVI
R:FXD FLM L?7K OHt4 I8 L/BW
R:FXD UET FLM L2.+K t]HM IU I/8i,{

OSCI LLATOR: Hl STABILITY
OPTION 002 (includes the
following)

C:FXD 22UF 35V

DIODE:CUR RENT REGULATOR
DIODE:BRKDWN 11.7V 5%

DIODE:BRKDWN 4.32V 5Y"

CONN:PC 15 PIN

TSTR:Sl NPN (selected from 2N3704)

R:FXD 10OHM 1%

PC ADAPTE R

CRYSTAL OSCILLATOR

28480
B0l-)1
B0l3t
BOl3l
80131

284 BO
264 80
01121
2E4BO
284 EO

28480
284 BO

2B4BO
284 BO

2848,O
0ll21
284 BO

284 80
28480
28480

284BO
284BO
284BO
284BO
284BO

284BO
28480

284eO
0 1l2l

?84 80
284BO
284 30
28480
28480

28480
28480
0lr2l
284BO

284BO
284BO
28480
284BO
28480

28480
28480
284 BO

284BO
28480

284 B0
28480
284 B0
284BO
28480

28480

28480

28480
047 13

047 13

71785

28480

28480

28480
28480

lB54-0404
2N3053
2N5037
2N3740
2N3054

03Il-2466
0151 - 0401
Eg L23L
o757-C455
06 98 ^ )497

06 98 " 4442
0812-0039
0693- 4457
0698 -3259
o7 57 " 0345
EB l23l
0757 " 040t
01 57 " 0455
0698-34e7
0698-4473

0698-3279
0757 - 0446
0698-4L23
0751-040I
oT57 " 0451

06 9B - 4492
0698 -4442

0811-1200
EB I5TI

07 57 " 4346
0751 - 02 30
06 9B " 4+42
0698-4442
06eB - 4L23

0757- 0466
0698-3498
EB L23L
0698 "3frL5

06 98- 4LZ3
o751"O40I
0157 - 0451
o8lr"r200
0811-1200

081 I " 1200
0698- 4442
01 57 - 0346
0757-0ZB0
06 98 * 4442

0698- 4L23
069B - 444?
069B- 448?
0598 -45L7
0698-351 9

11452A

0180-1 794

1901-0527
rN 941
sz 10939-7i

252-15-30-310

1 854-007 1

081 1-3143

1 1 452-66501
10544-6001 1

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number 
Designation Code 

A3001 1854~0404 T5TR:51 NP'~ 2B480 1354~ 0404 
A3b02 1854-0039 I T5TR:51 NPN 80131 "~3053 
A3M)3 1853-00B6 T5TR:51 PNP B0131 2NoOS7 
A3bU4 1"53-0052 TSTR:SI PNP 80131 2N3740 
A36Q5 1054-0072 4 l5TR:51 NPN 80131 2N3054 

A36kl 0811-2466 I R :FXD WW 1.2 DH:~ 5% 112" 28480 0311·, 2466 
A36R2 0757-0401 R:FXD ~ ET FLM loa OHM 1% 118" 26480 o 75 7~ 0401 
A36R3 0687-1231 3 R:FXD C OMP 12K JHM 10% lILW OULl EB 1231 
A3bR4 0757-0455 2 R:FXD FLM 36.5K OHM 1% 1/ 8W 28480 0757~O455 

A36R5 0698-3497 R:FXD FLM 6.04K CHM 1% 1I8W 28460 0698-3497 

A3bR6 0698~4442 K:FXD MET FLM 4.42K UHM U 1/8. 28480 06g8-4442 
A3bR 7 U812-0039 1 R: F XD .w 2. " O"M H 3W 28480 0812 -0039 
A3of./,8 0698-4457 R:FXO FLM ? 76 JHM 1% 1I8W 28480 0693~4457 
.lI3bt{g 0698-3259 R:FXO FLM 7.87K ['HM H 1I8W 28480 0690-3259 
A36RI0 0757-0346 R:FXO MET F LM 10 CHM 1% 1I8W 28480 0757-0346 
tUb/< 11 0687-1231 R:FXO COMP 12K uH~ 10% 1I2W OU21 E8 1231 
A36K12 0757-0401 R:FXO III cT FLM 100 OHM 1% 1I8W 28480 0757-0401 
A30R13 0757-0455 R:FXO FLM 36.5K OHM 1% 1I8W 28480 0757-0455 
A36R14 0~9B-3497 R:FXO FLM 6.04K OHM 1% 1/8W 28480 06°3=34g7 
A36kl5 0698-4473 R:FXO FLM 8.06K UhM 1% 1/8 W 23480 0698~4473 

A30R16 OS98~327S R:FXD MET FLM 4-99::> CJHM 1% 1I8W 28480 0093-3279 
A36R 1 7 0757-0446 K: F XJ MET FLM 15. OK UHM 1% 1/8W 23480 0757-0446 
A36RI8 0698-4123 R:FXO MET FU·' 499 OHM 1% 1/8W 28480 0693-4123 
A36R 19 0757-0401 R:FXO MET FLM 100 JHM 1% 1I8W 28480 0757-0401 
A3bk20 0757-0451 R:FXO ~ ET FLM 24.JK OHM 1% 1/8. 28480 0757-0451 

A3bK21 0698-4482 R:FXO FLM 17 •• K LJrlM 1% 1I8W 28480 0698'4432 
A3bK22 0698-4442 R:FXO MET FLM 4.42K OHM 1% 1/8W 28480 0698.04442 
A3bR23 NCT ASSIGNED 
A36k24 0811-1200 4 R:FXO WW 0.10 Crl.'j 10% 2W 28480 0811-1200 
A36R25 06"7-1511 1 R:f-XD COMP 150 OHM 10% 1/2W 01Ul C8 1511 

A30R2b 0757-0346 ~:FXJ MET FLM 10 :JHM 1% lI8W 28480 0757'0346 
A36R27 0757-0280 R: FXO ,M ET FLM IK OHM a 11 8W 28480 0757-0290 
A36R28 0698-4442 R: FXJ MET FLM 4,4ZK OHM 1% 1I8W 28430 0698-4442 
A3bR29 0698-4442 K:FXO MET FLM 4.42K OHM 1% 1/8W 28480 0698~4442 

A36R30 0698-4123 R:FXJ MET FL~ 4'"9 OHM 1% 1I8W 28480 0693-4123 

A36R31 ~JT AS5IG~EO 

A36R32 0757-0466 I R:FXO MET FLM 1l0K OHM 1% 1I8W 284"0 0757-0466 
A36R33 0698-3498 1 R :FXO MET FLM a.66K OHM u 1/ 8. 28480 06 ge~ 3498 
A3bR34 0&87-1231 R:FXO COMP 12K OHM 10% 1I2W 0112l f8 1231 
A3bR 3 5 0698-3615 1 R:FXO l"1ET OX ~7 OHM 5% 2W 28480 0698-3615 

A36R3b 0698-4123 R:FXO MET FLM 499 OHM 1% 118. 28480 0698-4123 
A36R37 0757-0401 R:FXD MET FLM 100 OHM 1% 1I8W 28480 0757-0401 
A36R38 0757-0451 R:FXJ MET FLM 24.3K OHM 1% 1/ 8W 28480 0757-0451 
A36R39 0811-1200 ~:FXD WW 0.10 :::IHM 10% 2W 28480 0811-1200 
A30R4Ll 0811-1200 R:FXD WW 0.10 OHM 10% 2W 28480 0811-1200 

A36R41 0811-1200 R :FXD W. 0.10 OHM 10% 2. 28480 0811-1200 
A36R42 0& 98-4442 R:FXD MET FLM 4.42K OHM 1% 1/8W 28480 0698-4442 
A36R43 0757-0346 ~:FXJ MET FLM 10 JHM U 1I8W 28480 0757-0346 
A36R44 0757-0280 R:FXD MtT fLM lK UHM 1% 1I8W 28480 0757-0280 
A36R45 0698-4442 R: FXJ MET FLM 4.42K OHM U 1I8W 28480 0693-4442 

A36R4b 0~98-4123 R:FXO MET FLM 499 OHM 1% 1/8W 28480 0698-4123 
A36R47 0698-4442 R:FXD MET FLM 4.42K OHM U 1/8W 28480 0698-4442 
A36R48 0698-4482 R: FXO FLM 17.4K OHM 1% 1I8W 28480 0698-4482 
A36R49 0698-4517 1 R:FXO FLM 127K OH'j 1% 1/8W 28480 0698 -4517 
A3bR50 0698-3519 R:FXO I1ET FLM 12.4K OHM 1% 1/8W 28480 0693-3519 

A40 11452A 1 OSCILLATOR: HI STA81L1TY 28480 11452A 
OPTION 002 (includes the 
following) 

A40Cl,C2 0180-1794 2 C:FXD 22UF 35V 28480 0180-1794 

A40CRl 1901-0527 1 DIODE:CURRENT REGULATOR 28480 1901-0527 
A40CR2 1902-0018 1 DIODE:8RKDWN l1.7V 5% 04713 IN 941 
A40CR3 1902-3073 1 DIODE:8RKDWN 4.32V 5% 04713 SZ 10939-71 

A40Jl 1251-1633 1 CONN:PC 15 PIN 71785 252-15-30-310 

A4001 1854-0071 1 TSTR: SI NPN (selected from 2N3704) 28480 1854-0071 

A40Rl,R2 0811-3143 2 R:FXD 100HM 1% 28480 0811-3143 

11452-66501 1 PC ADAPTER 28480 11452-66501 
10544-60011 1 CRYSTAL OSCILLATOR 28480 10544-60011 

6A5 
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Reference 
Designation 

" " " " " , .. 
a, 
m 
u. 

" 
" " " " "' 
" " " " " 
" ~ 
" ~ .. 
" $~ (B ONLY) 
~ 

" n 

", 

HP Part Number 

0180-2")2 
OI BO - Hn 
OISO- H) 1 
0IBO - Z4)1 
0180-z..6~ 

1~01 -0526 

1~01-OS2" 
1 ~01 -0526 

1 ~06~OH 
I HO-OIOZ 

1250-010Z 
1250 - 0 1)2 
1250_0102 
12S0- 0 102 
1250-0102 

I Z50 - 0 102 
1250-0 102 
OUlO·USO I 
1.54-00n 
1854- 0072 

18' ''-0072 
IISl- 0052 
1 8H-04l~ 

185"-0")'1 
2100-3261 

3100-HH 
l i DO - 2HZ 
3103-0016 
glOO_3:271 
glOO--3:2n 

.~­-8120-153:8 
UlO·liJ2 
0310·1005 
0)10·II0J 

OlJO·l0n 18 ONlYI 
OlJO·l01lIAONLYt 
DlJ0-2lS2 
0311·)251 ( ... Dill Yt 
onl·un 100lUA ONl V) 

InHno 1005)('" ONl YI 

, , 
• • 

OUlO·ilili 
on30·11 111 
03330-61818 
033:10--61622 

Tobie 6 _1. Reploceoble Porh!Cont'dj 

Qty 

, .. 

'" 

, 
, 
• 

, 

Description 

CHASSIS ~NTED ~I'ONENTS 

(.FXO AL ELECT lOOO Uf +10G-101 55YOC W 
( .flO U ELEC! lOIlO Uf +1 00-101 55 VOC W 
e .HO AL ELEO 51100 Uf >l 1ID-I Ol )5YOC N 
C . f~D AL EL~tl 5000 UF ' IOD-IOI )5 YOC N 
,.no AL EL ECT 65000 UF . 15- 10 1 iS YOe N 

DIODE lSH'Sl 100 V 
DIODE ASH.Sl ICIOY 
DI ODE ASH' S I I CIOV 
0 1001: ASSY'SI~lOll PHAse Fill 8~IDC~ 
eUHlIEC ID~"NC 

C ONNEC! 011' Slit 
CO~~Et l O. ' BNC 
CO~"EClOIl.BNC 
C:l~ NECTO •• B"C 
CO~"ECTC)IUaNC 

CD~.~ECIO •• 8 .. t 
C liNNEt I 011' 8NC 

'" TSH,SI NP~ 
I SH'SI NPN 

I SIR'S I NP ~ 

I SIR'SI PNP 
IS IR' SI HPH 
Tsn . SI ~PN 

• • YU ' K :INN 113lOA lE VUt 

SWII CN 'lI NE 
Sill !CH' l EYH I~ G 
SWITCH, THERM ... L 
TRANSFORMER 
TR A,NSfORMER USOlA.TlONI IOPTION (04) 

""CELlANEOUS 
CONNECTOR: RF 
IdOOULE :POWER INPUT 
CA.8LE :"'C P()¥iER 
OPERATING CA~O 
KNOI: POINIER IREf TUN E) 
UOI· POIUER BAR (LINE) 

litO.: POINTER IREF O$Cl(lHH) 
KNOI: PO INTU (RH OSCI 
KNO': 1/2IAR/SKT (l{YlO"'RO RUE ... SU 
~IIOI : ..... PlITUDE 
KNot : ..... PlITUOE 

KNOI : "'IIPlITUDE 

CAlLl OSS EIIIUES 

CoUE A$$Y: CLEU 
CAll E ASSY: WHITE (liNt 
CAll E ASSY : I~OWN (liN) 
~ "'Il E ASSY : RE D 
~"'ILE ASSY : YEl l OW 

CA.lE ASlY , YIOlET 
CA.LE ASlY , GUY II IN) 
CAlLE ... SlY WHITE UO IN) 
C .... LE "'$$Y UOWII (Ig III) 
C ... llE "'$$Y OWUGE 
CAllE ASSV . G~EEII 
CAlLE OSSY : BLUE 
CABlE ASSY: GRAY US III) 
CA.BLE "'SSY , OPTION 001 

Mf, 
Code 

' bzn 
sun 
56289 
sun 
5621Q 

I~Dn 
1"09'1 
1~09~ 
OHU 
ZI"O 

2auo 
ZIHO 
ZI".O 
ZHIO 
21~ 10 

ZI ~IO 

nuo 
2H.0 
lOll I 
1011 1 

10 111 
10111 
OHU 
O"' U 
11080 

2~31 

""" """ """ '''''' " . ., 
""" """ ,..., 
""" """ 
""" 
""" """ ,..., ,..., 
""" """ """ """ """ ,..., 
""" """ """ '''''' 

Mfr Part Number 

6l0103b2 
620 101bl 
b201011>1 
b20 1 0)~1 

160 705~ 

SCUI 
SCI J I 
StAJ I 
!liDO 990-1 
ll'i-O - 0I02 

I Z50 - 0102 
1250- 010l 
!lSO- OIOZ 
IlSO - OIOZ 
1250-0102 

12S0-01 0l 
1250-010l 
lI60- D.lS9 
2")OS~ 
lHOs.. 

2 N) OS" 
Z,. 3];,0 
2'0055 
2 ~lD55 
2 100 - 3261 

lI OO_2 131 
l i DO_2HZ 
~~ 
8100--3:271 
8100--3272 

28JR-1JG--l -, 
8120-153:8 
9J20--163:2 
O3JO-IOO5 
0310_1107 

0370-1009 
0370-1(»9 
0370-2252 
oo_~ 

oo_~ 

0370-2370 

033J0--6 1606 
03330-61607 
03330-61606 
033l0~1609 
03330-61610 

03330-61621 
OJ33O...61612 
03330-61613 
03330-61614 
03330-61615 
03330-61618 
03330-61617 
03330-61616 
033JO~ 1622 
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Model 3330A/B 

J' 

plo Figure 6-1. Chassis Mounted Components. 

• 

• 

I 
{ I 

I 

Section VJ 
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Toble 6-1. Reploceoble Ports(Cont'df

Reference
Designation HP Part Number oty Description Mfr

Code Mfr Part Number

MP1
MP2
MP3
MP4
MP5

MP6
MP7
MP8
MP9
MPlO

MP11
MP 12
MP13
MP 14
MP 15

MP16
MP17
MP18
MP19
MP2O

MP21
MP22
MP23
MP24
MP25

MP26
MP27
MP28
MP29
MP3O

MP31
MP32
MP33
MP34
MP35

MP36
MP37
MP38
MP39
MP4O
MP41

MP42

MP43
MP44

MP45
^14

03330-24703
03330-041 17
03330-04101
03330-64108
03330-04102

03330-04 1 03
03330-01 204

03330-01206
03330-01208

03330-66604
03330-01205
03330-22001

5000-0052
03330 041 18
03330-01201
03330-041 15

5060-8735

5060-0222
1490-0030
5060-0767

03330-24710
03330-60202
03330-24701
03330-04301
03330-66603

03330 041 16
03330 26606
03330-26603

03330-26604
03330-26605
03330 26607

03330-09302
03330-09301
03330-24301
03330-24302
0403-0029

03330-04703

o370-2940
0370-2941
o370-2942
0370-2928
0370-2321

o370-2207
o370-2312
0370-231 3
o370-2314
0370-231 5

o370-2929
0370-2317
0370-23 1 8
0370-23 1 I
o37Q-2320

o370-2322
o370-2218
0370-2930
0370-2931
0370-2932

0370-2933
0370-2934
0370-2935
0370-2936
0370-2937

MECHANICAL PARTS LIST

TRIM:TOP FRONT PANEL
COVE R :TOP
COVER:CARD NEST
COVER:CARD NEST
COVER:CARD NEST

COVER:CARD NEST
BRACKET: LEFT F RONT.REAR
NOT ASSIGNED
BRACKET:R IGHT REAR
BRACKET:RIGHT FRONT

NOT ASSIGNED
NOT ASSIGNED
ATTENUATOR ASSY : CONSTRUCTI ON
BRACKET:HEAT SINK
F RAME:SIDE

TR IM
COVE R:BOTTOM
BRACKET:MOTHER BOARD
COVER:RIGHT SIDE
HANDLE ASSY: RETAINER

NOT ASSIGNED
NOT ASSIGNED
HANDLE ASSY
STAND TILT
FOOT ASSY

TRIM:BOTTOM FRONT PANEL
PLATE:DIG ITAL CARD NEST
SPACER:FRONT PANEL
TRIM:STRIP
CARD NEST:DIGITAL

NOT ASSIGNED
NOT ASSIGNED
COVER:LEFT SIDE
CARD NEST SEGMENT
CARD NEST SEGMENT

CARD NEST SEGMENT
CARD NEST SEGMENT
CARD NEST SEGMENT
NOT ASSIGNED
NOT ASSIGNED
LENS DISPLAY (B ONLY)
LENS DISPLAY (A ONLY)
PANEL:ANNUNCIATOR (B ONLY)
PANEL:ANNUNCIATOR (A ONLY)
BUMPER:RUBBER 112"
SPACE R: READOUT SUPPORT

KEYBOARD KEYS (SEE FIGURE 6-3)
KEY: F REO
KEY:FREO STEP
KEY:AMP L
KEY:AMPL STEP
KEY:0 (B ONLY)

KEY:1
KEY:2
KEY:3
KEY:4

KEY:5
KEY:6
KEY:7
KEY:8
KEY:9

KEY: . (DECIMAL)

KEY: + DBM
KEY: _ DBM
KEY: HZ

KEY: KHZ
KEY: MHZ
KEY:FREO DIV 2
KEY:FREO DIV 10
KEY:FREO UP

28480
28480
28480
28480
28480

28480
28480

28480
28480

28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480
28480
28480

28480
28480
28480
28480
70485
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480

28480
28480
28480
28480
28480

28480

28480
28480
28480

28480
28480
28480
28480
28480

03330-24703
03330-041 1 7
03330-04101
03330-64108
03330-04102

03330-04103
03330-01204

03330-01206
03330-01208

03330-66604
03330-01205
03330 22001

5000-0052
03330-04118
03330-01201
03330-041 15
5060-8735

5060-0222
1490-0030
5060 0767

03330-24710
03330 60202
03330 24701
03330-0430'l
03330-66603

03330-041 1 6
03330-26606
03330-26603

03330-26604
03330 26605
03330-26607

03330-09302
03330-09301
03330-24301
03330-24302
366W
03330-04703

0370-2940
o370-2941
o370-2942
0370-2928
o370-2321

0370-2207
0370-2312
0370-231 3
0370-2314
0370-23 1 5

o37Q-2929
o370-2317
0370-231 8
0370-2319
0370-2320

0370-2322
0370-2218
0s70-2930
0370-2931
o370-2932

0370-2933
o370-2934
0370-2935
0370-2936
0370-2937

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description 
Mfr 

Mfr Part Number Designation Code 

MECHANICAL PARTS LIST 

MPl 03330~24703 TRIM:TOP FRONT PANEL 28480 03330~24703 

MP2 03330~O4117 COVER:TOP 28480 03330~04117 

MP3 03330~04101 COVER:CARD NEST 28480 03330~041O 1 
MP4 03330~641 08 COVER:CARD NEST 28480 03330~641 08 
MP5 03330~041 02 COVER:CARD NEST 28480 03330~041 02 

MP6 03330~041 03 COVER:CARD NEST 28480 03330~041 03 
MP7 03330~01204 BRACKET: LEFT F RONT~REAR 28480 03330~0 1204 
MP8 NOT ASSIGNED 
MP9 03330~0 1206 BRACKET:RIGHT REAR 28480 03330~01206 

MPlO 03330~0 1208 BRACKET:RIGHT FRONT 28480 03330~01208 

MPll NOT ASSIGNED 
MP12 NOT ASSIGNED 
MP13 03330~66604 ATTENUATOR ASSY: CO~ISTRUCTION 28480 03330~66604 

MP14 03330~0 1205 BRACKET:HEAT SINK 28480 03330~01205 

MP15 03330~2200 1 FRAME:SIDE 28480 0333022001 

MP16 5000~0052 TRIM 28480 5000~0052 

MPlI 03330~04118 COVER:BOTTOM 28480 03330~04118 

MP18 03330~01201 BRACKET:MOTHER BOARD 28480 03330~01201 

MP19 03330~04115 COVER:RIGHT SIDE 28480 0333004115 
MP20 5060~8735 HANDLE ASSY: RETAINER 28480 5060~8735 

MP21 NOT ASSIGNED 
MP22 NOT ASSIGNED 
MP23 5060~0222 HANDLE ASSY 28480 5060~0222 

MP24 14900030 STAND TILT 28480 1490~0030 

MP25 5060~0767 FOOT ASSY 28480 5060~0767 

MP26 03330~2471O TRIM:BOTTOM FRONT PANEL 28480 0333024710 
MP27 03330~60202 PLATE:DIGITAL CARD NEST 28480 03330~60202 

MP28 03330~24701 SPACER:FRONT PANEL 28480 0333024701 
MP29 03330~04301 TRIM:STRIP 28480 03330~04301 

MP30 03330~66603 CARD NEST:DIGITAL 28480 03330~66603 

MP31 NOT ASSIGNED 
MP32 NOT ASSIGNED 
MP33 03330~04116 COVER:LEFT SIDE 28480 03330~04 116 
MP34 0333026606 CARD NEST SEGMENT 28480 03330~26606 

MP35 03330~26603 CARD NEST SEGMENT 28480 03330~26603 

MP36 03330~26604 CARD NEST SEGMENT 28480 03330~ 26604 
MP37 0333026605 CARD NEST SEGMENT 28480 03330~26605 

MP38 03330~26607 CARD NEST SEGMENT 28480 03330~26607 

MP39 NOT ASSIGNED 
MP40 NOT ASSIGNED 
MP41 03330~09302 LENS DISPLAY (B ONLY) 28480 03330~09302 

03330~0930 1 LENS DISPLAY (A ONLY) 28480 03330~09301 

MP42 03330~24301 PANEL:ANNUNCIATOR (B ONLY) 28480 03330~24301 

03330~24302 PANEL:ANNUNCIATOR (A ONLY) 28480 03330~24302 

MP43 0403~0029 BUMPER:RUBBER 1/2" 70485 366W 
MP44 03330~04703 SPACER:READOUT SUPPORT 28480 03330~04703 

MP45 ~14 KEYBOARD KEYS (SEE FIGURE 6~3) 
0370~2940 KEY:FREO 28480 0370~2940 

0370~2941 KEY:FREO STEP 28480 0370~2941 
0370~2942 KEY:AMPL 28480 0370~2942 

0370~2928 KEY:AMPL STEP 28480 0370~2928 
0370~2321 KEY:O (B ONLY) 28480 0370~2321 

0370~2207 0370~2207 
0370~2312 KEY:l 28480 0370~2312 
0370~2313 KEY:2 28480 0370~2313 
0370~2314 KEY:3 28480 0370~2314 

0370~2315 KEY:4 28480 0370~2315 

0370~2929 KEY:5 28480 0370~2929 

0370~2317 KEY:6 28480 0370~2317 
0370~2318 KEY:7 28480 0370~2318 
0370~2319 KEY:8 28480 0370~2319 
0370~2320 KEY:9 28480 0370~2320 

0370~2322 KEY: ~ (DECIMAL) 28480 0370~2322 
0370~2218 0370~2218 

0370~2930 KEY: + DBM 28480 0370~2930 
0370~2931 KEY: ~ DBM 28480 0370~2931 
0370~2932 KEY: HZ 28480 0370~2932 

0370~2933 KEY: KHZ 28480 0370~2933 

0370~2934 KEY: MHZ 28480 0370~2934 

0370~2935 KEY:FREO DIV 2 28480 0370~2935 
0370~2936 KEY:FREO DIV 10 28480 0370~2936 
0370~2937 KEY:FREO UP 28480 0370~2937 
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Toble 6-1. Reploceoble Ports(Cont'df

Reference
Designation HP Part Number oty Description

Mfr
Code Mfr Part Number

MP46
MP47
MP48
MP49
MPSO

MP51
MP52
MP53

MP54
MP55
MP56

MP57
MP58
MP59
MP60

MP61
MP62
MP63
MP64
MP65

MP66
MP67
MP68
MP69
MPTO

MP71
MP72
MP73
MP74
MP75

MP76
MP77
MP78
MP79
MPSO

MP81
MP82
MP83
MP84
MP85

MP86

0370-2938
0370-2939
o370-2918
0370-29 1 I
0370-2920

o370-2921
o370-2922
0370-2923
0370-2924
o370-2925

o370-2926
0370-2927
0370-2943

03330-68301

5040-5982

03330-61202
1390-0245

03330-20203
03330-20204

03330-64702
03330-40202
03330-40201

03330-20202

1250-0102

03330-01 207
1460-1325

03330-61204
5040-5980

03330-64705

03330-04109

03330-24708
03330-61101
03330-04303
03330-69501
09101-04601

3150-0044
5040-6681

0333424702
03330-60201
0180-0078

03330-66605
05216-4007
03330-04110

0333G24709

KEYBOARD KEYS (CONTINUED)

KEY:FREO X 2
KEY:FREO X 10
KEY:FREO DN
KEY:AMPL DIV 2
KEY:AMPL DIV 10

KEY:AMPL UP
KEY:AMPL X 2
KEY:AMPL X 10
KEY:AMPL DN
KEY:1ST POINT

KEY:START SG L
KEY:START CONT
KEY:STOP

COVE R ASSEMB LY : KEYBOAR D
NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED
LATCH KEYBOARD

BRACKET ASSY:LATCH
LATCH SHAFT
PANEL:FRONT LEFT (A, B 50 OHM)
PANEL:FRONT LEFT (A, B 75 OHM)
NOT ASSIGNED
SUPPORT: LOWER PIVOT
HOUSING:KEYBOARD (B ONLY)
HOUSING:KEYBOARD (A ONLY)
NOT ASSIGNED
PANEL:FRONT LEFT
NOT ASSIGNED
CONNECTOR:BNC (2 EA.)

CLAMP:CABLE CONNECTOR
SPRING:EXTENDER
BRACKET ASSY:BUSHING
FO L LOWE R :D ETE NT
SUPPORT:R EADOUT

NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED
COVE R :TRANSFORMER SUPPORT

SUPPORT:TRANSFORMER R IGHT HAND SIDE
HEAT:SINK ASSY
PLATE:HOLE TRIM
FAN:TUBEAX IAL
SCREEN:FI LTER

FILTER:AlR
FRAME AIR FILTER
SPACER:REAR PANEL
PANE L: R EAR
CLAMP:CAPACITOR MOUNTING

NOT ASSIGNED
NOT ASSIGNED
CARD NEST ASSY
SOCKET:CONNECTOR
COVER:CARD NEST

SUPPORT:TRANSFORMER LEFT HAND SIDE

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480

28480

28480
28480
28480
28480

28480
28480
28480

28480

28480

28480
28480
28480
28480
28480

28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480

0370-2938
0370-2939
0370-2918
0370-29 1 I
o370-2920

0370-2921
o370-2922
o370-2923
o370-2924
0370-2925

o370-2926
o370-2927
o37A-2943

03330-68301

5040-5982

03330-61202
1930-0245
03330-20203
03330-20204

03330-64702
03330-40202
03330-40201

03330-20202

1250-0102

03330-01207
1460-1325
03330-61204
s040-5980
03330-64705

03330-04109

03330-24708
03330-61101
03330-04303
03330-69501
09 1 01 -04601

3150-0044
5040-6681
03330-24702
03330-60201
0180-0078

03330-66605
05216-4007
03330-04110

03330-24709

I

I

I

I

I

Table 6-1. Replaceable Parts(Cont'd) 

Reference HP Part Number Qty Description Mfr 
Mfr Part Number Designation Code 

KEYBOARD KEYS (CONTINUED) 

0370-2938 KEY:FREO X 2 28480 0370-2938 
0370-2939 KEY:FREO X 10 28480 0370-2939 
0370-2918 KEY:FREO D~! 28480 0370-2918 
0370-2919 KEY:AMPL DIV 2 28480 0370-2919 
0370-2920 KEY:AMPL DIV 10 28480 0370-2920 

0370-2921 KEY:AMPL UP 28480 0370-2921 
0370-2922 KEY:AMPL X 2 28480 0370-2922 
0370-2923 KEY:AMPL X 10 284BO 0370-2923 
0370-2924 KEY:AMPL DN 28480 0370-2924 
0370-2925 KEY:1ST POINT 2B4BO 0370-2925 

0370-2926 KEY:START SGL 2B480 0370-2926 
0370-2927 KEY:START CONT 28480 0370-2927 
0370-2943 KEY:STOP 28480 0370-2943 

MP46 03330-68301 COVER ASSEMBLY:KEYBOARD 28480 03330-68301 
MP47 NOT ASSIGNED 
MP48 NOT ASSIGNED 
MP49 NOT ASSIGNED 
MP50 5040-5982 LATCH KEYBOARD 28480 5040-5982 

MP51 03330-61202 BRACKET ASSY:LATCH 28480 03330-61202 
MP52 1390-0245 LATCH SHAFT 28480 1930-0245 
MP53 03330-20203 PANEL:FRONT LEFT (A, B 50 OHM) 28480 03330-20203 

03330-20204 PANEL:FRONT LEFT (A, B 75 OHM) 28480 03330-20204 
MP54 NOT ASSIGNED 
MP55 03330-64702 SUPPORT: LOWER PIVOT 28480 03330-64702 
MP56 03330-40202 HOUSING:KEYBOARD (B ONLY) 28480 03330-40202 

03330-40201 HOUSING:KEYBOARD (A ONLY) 28480 03330-40201 
MP57 NOT ASSIGNED 
MP58 03330-20202 PANEL:FRONT LEFT 284BO 03330-20202 
MP59 NOT ASSIGNED 
MP60 1250-0102 CONNECTOR:BNC (2 EA.) 28480 1250-0102 

MP61 03330-01207 CLAMP:CABLE CONNECTOR 28480 03330-01207 
MP62 1460-1325 SPRING:EXTENDER 28480 1460-1325 
MP63 03330-61204 BRACKET ASSY:BUSHING 28480 03330-61204 
MP64 5040-5980 FOLLOWER:DETENT 28480 5040-5980 
MP65 03330-64705 SUPPORT:READOUT 28480 03330-64705 

MP66 NOT ASSIGNED 
MP67 NOT ASSIGNED 
MP68 NOT ASSIGNED 
MP69 NOT ASSIGNED 
MP70 03330-04109 COVER:TRANSFORMER SUPPORT 28480 03330-04109 

MP71 03330-24708 SUPPORT:TRANSFORMER RIGHT HAND SIDE 28480 03330-24708 
MP72 03330-61101 HEAT:SINK ASSY 28480 0333061101 
MP73 03330-04303 PLATE:HOLE TRIM 28480 03330-04303 
MP74 03330-69501 FAN:TUBEAXIAL 28480 03330-69501 
MP75 09101-04601 SCREEN:FILTER 28480 09101-04601 

MP76 3150-0044 FILTER:AIR 28480 3150-0044 
MP77 5040-6681 FRAME AIR FILTER 28480 5040-6681 
MP78 03330-24702 SPACER:REAR PANEL 28480 03330-24702 
MP79 03330-60201 PANEL:REAR 28480 03330-60201 
MP80 0180-0078 CLAMP:CAPACITOR MOUNTING 28480 0180-0078 

MP81 NOT ASSIGNED 
MP82 NOT ASSIGNED 
MP83 03330-66605 CARD NEST ASSY 28480 03330-66605 
MP84 05216-4007 SOCKET:CONNECTOR 28480 05216-4007 
MP85 03330-04110 COVER:CARD NEST 28480 03330-04110 

MP86 03330-24709 SUPPORT:TRANSFORMER LEFT HAND SIDE 28480 03330-24709 
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Section VI Model 3330A/B

Figure 6-2. Main Assembly Mechanical parts.
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Model 3330A/B Section VI

MP45
\

Figure 6-3. Front Panel Mechanical Parts.
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Figure 6-4. Rear Panel Mechanical Parts.
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Model i330A/B Section VII

SECTION VII

CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section of the manual contains troubleshooting
information and circuit diagrams for the 3330A/B Auto-
matic Synthesizer. Included are troubleshooting trees, a

functional block diagram, schematic diagrams and com-
ponent location diagrams.

7-3. TROUBLESHOOTING.

1-4. The following troubleshooting information is designed
to eliminate needless unrelated checks in locating instru-
meni malfunctions. It should first be determined that a

malfunction does exist and that it does not exist external to
the 3330AiB. Before troubleshooting the 3330A/8, be-

come familiar with the principles of operation (Section III)
and the functional composition (Section IV) of the

lnstrument.

7-5. To isolate the malfunction to an assembly, use the
Block Diagram (Figure 7-5) and/or the troubleshooting
trees (Figures 7-1 through 7-4). To further isolate the
malfunction to a component, use the schematic diagrams
(Figures 7 -6 through 7 -34).

NOTE

Use the troubleshooting trees in the sequence in which they
appear in the manual.

1-6. The Symptoms Troubleshooting Table (Table 7-2) can
be used to quickly locate known problems.

7-7. FUNCTIONAL BLOCK DIAGRAM.

7-8. The functionai block diagram (Figure 7 5) is simplified
and shows the blocks at a board level. It contains
waveforms which should orove beneficial in trouble-
shooting the instrument to a board level. Figure 7-23 is a
block diagram of the controller circuits.

7-9. SCHEMATIC DIAGRAMS.

7-10. The schematic diagrams (Figure 7-6 through Figure
7-34) contained in this section show the detailed circuits of
the 3330A/B. Components marked with an asterisk are

those that are critical in value. The value of these

components may vary fiom one instrument to another. The
optimum value is selected at the factory. All options
available with the 3330A/B are shown.

REFERETl| CE DESIG TIIATIO NS

JACK XAz IS MOUNTED ON
CHASS/S OR ANOTHER ASSEMBLY

PI IS NOT MOUNT€D

OESIGNATION NAME UNCLUDES A2AI SUEASSEMALY)

POWER SUPPLY (OOXXX_6650I)

rEsr volra6E-,s 
\

R4./r?/COMPLETE 
DESIGNATOR tS A2R4

ASSEMBLY
REFERENCE ASSEMBLY

EYELET OR STAND-
OFF TERMINAL, MAY OR
MAY NOT B€ NUMBERED

ASSEMBLY
PAR| NUMBER

AN AZ ASSEMALY i t(COMPLETE DESIGNATOR IS PI)

\

W|RE COLOR: COLOR CODE IS THE SAME
AS THE RESISTOR COLOR CODE. FIRST
NUMEER INDICATES EASE COLOR, SECOND
NUMBER INDENTIFIES WIDER STRIP. AND
THE THIRD INDICATES THE NARROWER
srRtP. (e4 DENOTES WHT/RED/YEL WtRE)

SUBASSEMBLY OF A2

/.1/,())MPLET E DESIGN ATO R IS A2Al )

AI

lEno-ro-cHoeeen osc- I
I

PREFIX WITH ASSEMBLY
COMPLETE DESIGNATION

\xAz

OR SUBASSEMBLY

\t
\l

COMPLETE
DESI6NATOR

ts a2alRt

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN:
DESIGNATION(S) OR BOTH FOR

PLUG PI IS MOUNTED ON ASSEMBLY OR IS PART
4/OF THE ASSEMBLY BOARD COMPLETE DESIGNATOR IS A2P1)
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Model 3330A/B Section VII 

SECTION VII 

CIRCUIT 

7-1. INTRODUCTION. 

7-2. This section of the manual contains troubleshooting 
information and circuit diagrams for the 3330A/B Auto­
matic Synthesizer. Included are troubleshooting trees, a 
functional block diagram, schema tic diagrams and com­
ponent location diagrams. 

7-3. TROUBLESHOOTING. 

7-4. The following troubleshooting information is designed 
to eliminate needless unrelated checks in locating instru­
ment malfunctions. It should first be determined that a 
malfunction does exist and that it does not exist external to 
the 3330A/B. Before troubleshooting the 3330A/B, be­
come familiar with the principles of operation (Section III) 
and the functional composition (Section IV) of the 
instrument. 

7-5. To isolate the malfunction to an assembly, use the 
Block Diagram (Figure 7-5) and/or the troubleshooting 
trees (Figures 7-1 through 7-4). To further isolate the 
malfunction to a component, use the schematic diagrams 
(Figures 7 -6 through 7-34). 

DIAGRAMS 

NOTE 

Use the troubleshooting trees in the sequence in which they 
appear in the manual. 

7-6. The Symptoms Troubleshooting Table (Table 7-2) can 
be used to quickly locate known problems. 

7-7. FUNCTIONAL BLOCK DIAGRAM. 

7-8. The functional block diagram (Figure 7-5) is simplified 
and shows the blocks at a board level. It contains 
waveforms which should prove beneficial in trouble­
shooting the instrument to a board level. Figure 7-23 is a 
block diagram of the controller circuits. 

7-9. SCHEMATIC DIAGRAMS. 

7-10. The schematic diagrams (Figure 7-6 through Figure 
7-34) contained in this section show the detailed circuits of 
the 3330A/B. Components marked with an asterisk are 
those that are critical in value. The value of these 
components may vary from one instrument to another. The 
optimum value is selected at the factory. All options 
available with the 3330A/B are shown. 

REFERENCE DESIGNATIONS 
ASSEMBLY ASSEMBLY 

REFERENCE ASSEMBLY PART NUMBER 
DESIGNATION NAME !iNCLUDES A2AI SUBASSEMBLY) 
~ ~ ,--------"----

JACK XA2 IS MOUNTED ON A2 POWER SUPPLY (00XXX-66501) 
CHASSIS OR ANOTHER ASSEMBLY~ 

PLUG PI IS MOUNTED ON ASSEMBLY OR IS PART 
j<VOF THE ASSEMBLY BOARO (COMPLETE DESIGNATOR IS AZPI) 

~2FP:....I_...., 
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+Z.9ZV 
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R4 
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I 

I XA2 
\------'-4 3 ~ 2 

( "\ : I 
~ f-(:,.:.~I __ -"-<' ( 4 ?-_....l 
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I 
~ I 8 

WIRE COLOR: COLOR COD'I?THE SAME I ~ 
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND­
NUMBER INDICATES BASE COLOR, SECOND I OFF TERMINAL, MAY OR 
NUMBER INDENTIFIES WIOER STRIP, AND I MAY NOT BE NUMBERED 
THE THIRO INDICATES THE NARROWER / "oP-" y 
STRIP. (~DENOTES WHTIRED/yEL WIRE) I.t: f!J 

AI 
fPHOTO-=GHOPPER OSC-I 

I I 
I R2 I 
I I 
I COMPLETE I 

DESIGNATOR 
IS AZAIRI 

I I 

6 ) I ~ 
MALE STANDrf{; ~FEMALE PIN 
PIN CONNECTOR CONNECTOR ON 

MAY OR MAY -""" A WHTlRED WIRE 
NOT BE NUMBERED /.'fI,'IJJ-"'---

~(I...--' 

r:L 
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY 

DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION 
STO-B-2192 
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Section VII Model 3330A/B

Table 7-1. Assembly ldentification and Location'

Assembly -hp- Part No. Name Model Schematic

AlA
41B
A2A
A2B
A34

A3B
A4
A5

A8
A9
A10
41 1

A'12

A13
A14
A15
Ato
A.17

A18
419
A'20
A21
A'22

A.24
423

A2t

A2A

A29B
A30
A31 B

A31 B

A32A
A32A
A32B
A32AIB
A33
A34
A35

A36
A37

A6B
,46B
A6A
A6A
A'l

03330-66567
03330-66501
03330-66568
03330-66502
03330-66569

03330-66s03
03330-66504
03330-66505

03330-66576
03330-66577
03330-66578
03330-66579
03330-66507

03330-6657 s
03330-6651 0
03330-66509
03330-6651 0
03330-6651 ',l

03330-66s 1 0
03330-6651 1

03330-6651 3
03330-665 1 2

03330-665 1 4

03330-66si s
03330-665 1 6
o3330-6651 7

03330-66532
UJJJU-Ob5 I /

03330-66533
03330-66520
03330-6652 1

03330-66s22
03330-66532

o3330-66523
UJJJU-bbJbO

03330-66524
03330-66525
03330-66570

03330-66526
03330-66572
o3330-6657'l
03330-66s27
03330-66564
03330-66528
03330-66529
03330-66530
03330-6656i
UJJJU-bb5 J I

03330-66562

Keyboard
Keyboard
Slide Switch
Slide Switch
Display

Display
Mother Board
Digital Output
Digital Input
Digital Input (Option 004)
Digital Input
Digital Input (Option 004)
CPU

Control
N4 Counter/Sampler
N4 VTO
N3 Counter/Sampler
N3 VTO

N2 Cou nter/Sampler
N2 VTO
N 1 Counter/Sampler
N1 VTO
20 MHz VCXO

Ref Freq Sampler
Sweep Generator
SL3 VTO
SL2 Mixer/Phase Detector
SL2 VTO

SL1 Phase Detector
SL1 Mixer
SLl VTO
Amplitude Reference
SL3 Mixer/Phase Det.

A mpl itude Detector/Comparator
Amplitude Modulator
Amplitude Modulator
Output Mixer
Attenuator 75 A (Option 001 )

Attenuator 50 f,
Output Amplif ier 50 s)
Output Amplif ier 75 fl (Option OO1 )

Output Amplifier
Output Amplif ier 5O O (Option 005)
Reference Oscillator
Remote Input/Output
Power Supply
Power Supply (Option 004)
Power Supply
BCD Output {Option H03)

333CA
33308
3330A
33308
3330A

33308
3330A-33308
3330A-33308

33308
33308
3330A
3330A
3330A-33308

3330A-33308
3330A-33308
3330A-33308
3330A-33308
3330A-33308

3330A-33308
3330A-33308
3330A-33308
3330A-33308
3330A-33308

3330A-33308
3330A-33308
3330A-33308
3330A-3330B
3330A-33308

3330A-33308
3330A-33308
3330A-33308
3330A-33308
3330A-33308

3330A-33308
3330A
33308

3330A-33308
33308

33308
3330A
3330A
33308

3330A-33308
3330A-33308
3330A-33308
3330A,33308
3330A-33308
3330A-33308
3330A-33308

2

I
I

1

1

2

28

24
25
t4
z3
27

lo
5
?

5

5
4
7
6
19

18
20
I
8
I

10
10
11

14
8

t3
to
17

IJ

13
13
13
13
22
18
20
21

21

21

Specia I

1,2

Section VII Model 3330AjB 

Table 7-1. Assembly Identification and Location. 

Assembly ·hp· Part No. Name Model Schematic 

AlA 03330·66567 Keyboard 3330A 1 
AlB 03330·66501 Keyboard 3330B 1 
A2A 03330-66568 Slide Switch 3330A 1 
A2B 03330·66502 Slide Switch 3330B 1 
A3A 03330·66569 Display 3330A 2 

A3B 03330-66503 Display 3330B 2 
A4 03330·66504 Mother Board 3330A-3330B 
A5 03330-66505 Digita I Outpu t 3330A-3330B 28 

A6B 03330-66576 Digital Input 3330B 24 

A6B 03330-66577 Digital I nput (Option 004) 3330B 25 
A6A 03330-66578 Digital Input 3330A 24 

A6A 03330-66579 Digital Input (Option 004) 3330A 25 

A7 03330-66507 CPU 3330A·3330B 27 

A8 03330-66575 Control 3330A-3330B 26 
A9 03330-66510 N4 Counter/Sampler 3330A-3330B 5 
Al0 03330-66509 N4 VTO 3330A-3330B 3 
All 03330-66510 N3 Counter/Sampler 3330A-3330B 5 
A12 03330-66511 N3 VTO 3330A-3330B 4 

A13 03330-66510 N2 Cou nter /Sampler 3330A-3330B 5 
A14 03330-66511 N2 VTO 3330A-3330B 4 
A15 03330-66513 N 1 Counter/Sampler 3330A-3330B 7 
A16 03330-66512 Nl VTO 3330A-3330B 6 
A17 03330-66514 20 MHz VCXO 3330A-3330B 19 

A18 03330-66515 Ref Freq Sampler 3330A·3330B 18 
A19 03330 -66516 Sweep Generator 3330A-3330B 20 
A20 03330-66517 SL3 VTO 3330A-3330B 9 
A21 03330-66532 SL2 Mixer/Phase Detector 3330A-3330B 8 
A22 03330-66517 SL2 VTO 3330A-3330B 9 

A23 03330·66533 S L 1 Phase Detector 3330A-3330B 10 
A24 03330-66520 SL 1 Mixer 3330A-3330B 10 
A25 03330-66521 SLl VTO 3330A-3330B 11 
A26 03330-66522 Amplitude Reference 3330A-3330B 14 
A27 03330-66532 SL3 Mixer /Phase Det. 3330A-3330B 8 

A28 03330-66523 Amplitude Detector/Comparator 3330A-3330B 15 
A29A 03330-66566 Amplitude Modulator 3330A 16 
A29B 03330-66524 Amplitude Modulator 3330B 17 
A30 03330-66525 Output Mixer 3330A-3330B 12 
A31B 03330-66570 Attenuator 75 n (Option 001) 3330B 13 

A31B 03330-66526 Attenuator 50 n 3330B 13 
A32A 03330-66572 Output Amplifier 50 n 3330A 13 
A32A 03330-66571 Output Amplifier 75 n (Option 001 ) 3330A 13 
A32B 03330-66527 Output Amplifier 3330B 13 
A32A/B 03330-66564 Output Amplifier 50 n (Option 005) 3330A-3330B 22 
A33 03330-66528 Reference Oscillator 3330A-3330B 18 
A34 03330-66529 Remote Input/Output 3330A-3330B 20 
A35 03330-66530 Power Supply 3330A-3330B 21 
A35 03330-66561 Power Supply (Option 004) 3330A-3330B 21 
A36 03330-66531 Power Supply 3330A-3330B 21 
A37 03330-66562 BCD Output (Option H03) 3330A-3330B Special 
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Model 3330A/B Section VII

Table 7-2. Table of Symptoms.

1. SWEEP OUTPUT does not work properly, but OUTPUT 50 f,z is

sweeping when viewed on an oscilloscope
Sweep Generator (A19) is defective.

2. "OUT OF RANGE" does not light when unit goes out of range. a. Press the following keys:
(1) FREO (3) 5

l2l 1 (4) MHz

b. Check XA6B pin J.

(1) lf XA6B pin J is LOW, check A3CR20 thru A3CR24.

(2) lf XA6B pin J is HIGH, replace ,46.

3. "CTR" does not light when a frequency sweep is in progress and

FREO is pressed,

a. Set:

(1) TIME/STEP to 3000 msec.

(2) SWEEP to:
FREO
BOTH

(3) STEPS to 10.

tr. Press the following keys:

(1} FREO (5) FREO (8} FIRST
STEP POINT

\zt 3
rAr 1 (9) START

(3) ' coNT
{ 7l t\/lH z

(4) MHz (10) FREO

c. connect a logic proLre to XA6B pin 11.lf pin',l 1 is HIGH,
replace 46. lf pin 11 is LOW, check A3CR1 .

4. "CTR" does not light when an amplitude sweep is in progress

and AMPL is pressed'

a. Set :

(1) TIME/STEP to 30O0 msec,

(2) SWEEP to:
AMPL
BOTH

(3) STEPS to 10

b. Press the following keys:

(1) AIVIPL (5) 1 (8) START

l2l o (6) + dBm coNT

(3) + dBm (7) FIRST (9) AMPL
POI NT(4) AMPL

c. Connect A Logic Probe to XA6B pin M. Pin M should be low.lf
pin M is HIGH, replace 46. lf pin M is LOW, check A3CR25.

5. "MlN" does not light at the end of a frequency sweep. a. set:

{1) TIME/STEP to 30OO msec,

(2) SWEEP to:
FREO

UP

{3) sTEPs to 10.

b. Press the following keys:
(1) FREO (4) FREO (6) MHz

QI 5 (7) FIRST

(3) MHz (5) 1 PoINT

c. Check XA6B pin 15.|f pin 15 is HIGH, replace 46. lf pin'l 5 is
LOW, check A3CR2.

6. "MAX" does not light at the end of a frequency sweep. a. Set:
(1) TIME/STEP to 3000 msec.

(21 SWEEP to:
FREO
DOWN

(3) STEPS to 10.

b. Press the following keys: (Continued)
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Table 7-2. Table of Symptoms. 

1. SWEEP OUTPUT does not work properly, but OUTPUT 50 n is Sweep Generator (A 19) is defective. 
sweeping when viewed on an oscilloscope 

2. "OUT OF RANGE" does not light when unit goes out of range. a. Press the following keys: 

3. "CTR" does not light when a frequency sweep is in progress and 
FREO is pressed, 

(1) FREO (3) 5 

(2) 1 (4) MHz 

b. Check XA6B pin J. 

(1) If XA6B pin J is LOW, check A3CR20 thru A3CR24. 

(2) If XA6B pin J is HIGH, replace A6. 

a. Set: 

(1) TIME/STEP to 3000 msec. 

(2) SWEEP to: 
FREO 
BOTH 

(3) STEPS to 10. 

b. Press the following keys: 

(1) FREO 

(2) 5 

(3) . 

(4) MHz 

(5) FREO 
STEP 

(6) 1 

(7) MHz 

(8) FIRST 
POINT 

(9) START 
CONT 

(10) FREO 

c. Connect a logic probe to XA6B pin 11. If pin 11 is HIGH, 
replace A6. If pin 11 is LOW, check A3CR1. 

4. "CTR" does not light when an amplitude sweep is in progress a. Set: 

and AMPL is pressed. (1) TIME/STEP to 3000 msec, 

5. "MIN" does not light at the end of a frequency sweep. 

6. "MAX" does not light at the end of a frequency sweep. 

(2) SWEEP to: 
AMPL 
BOTH 

(3) STEPS to 10 

b. Press the following keys: 

(1) AMPL (5) 1 

(2) 0 (6) + dBm 

(3) + dBm (7) FIRST 

(4) AMPL 
POINT 

STEP 

(8) START 
CONT 

(9) AMPL 

c. Connect A Logic Probe to XA6B pin M. Pin M should be low. If 
pin M is HIGH, replace A6. If pin M is LOW, check A3CR25. 

a. Set: 

(1) TIME/STEP to 3000 msec. 

(2) SWEEP to: 
FREO 

UP 

(3) STEPS to 10. 

b. Press the following keys: 

(1) FREO (4) FREO 

(2) 5 STEP 

(3) MHz 
(5) 1 

(6) MHz 

(7) FIRST 
POINT 

c. Check XA6B pin 15.lf pin 15 is HIGH, replace A6.lf pin 15 is 
LOW, check A3CR2. 

a. Set; 

(1) TIME/STEP to 3000 msec. 

(2) SWEEP to: 
FREO 
DOWN 

(3) STEPS to 10. 

b. Press the following keys: (Continued) 
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Section VII
Model 3330A/B

Table 7-2. Table of Symptoms (Contd).

(1) FREO (4) FREO (6) MHz
(21 5 srEP (7) FTRST
(3) MHz {5) 1 POTNT

c. Check XA6B pin 16. lf pin 16 is HIGH, replace 46. tf pin 16 is
LOW, check A3CR3.

ooes not ttght at the end of an amplitude sweeD. a. Set:
(1) TIME/5TEP to 3000 msec.

(2) SWEEP to:
AMPL
UP

(3) STEPS to 10.

b. Press the following keys:
(1) AMPL (4) AMPL (6) + dBm

l2l o srEP (7) FTRST

(3) + dBm (5) 1 POINT

c. Connect Logic Probe to XA68 pin T. lf pin Tis HlGH,replace
46. lf pin T is LOW, check A3CR26.

doesnot|ightattheendofanamp|itUdesWeep.|a.Set:

J (1) TIME/STEP to 30OO msec.

I Ql SWEEP to:
I AMPL

I DowN

I (3) srEps to i0

I 
b. Press the following keys :

| (1) AMPL (4) AMPL (6) + dBm

I tzl s SrEP (7) FtRSr
| {e) * ae- (5) 1 PolNr

I c Clect XA6B pin U. tf pin U is HIGH, reptace Ari. tf pin U isj t_OW, check A3CR27.
9. "STEP" does not light when FREO

STEP

is pressedr Displayshowsanew frequency step when enrered.

a. Press: FREO
STEP

b. Check XA6B pin 10. lf pin 10 is HIGH, replace 46. tf pin 1O is
LOW, check A3CR8 and A3CR9-

lO- "STEP" does not light when AMPL
STEP

is pressed, Display shows a new amplitude step when entered

a. rress: AMpL
STEP

b. Check XA6B pin S. lf pin S is HIGH, replace 46. tf pin S is
LOW. A3CR28 ancl A3cR2q

1 1. Output frequency is correct but display is incorrect. une or.more numeric digits are probably defective. Try exchanging
the digit with one that is displaying the correct number. lf theproblem is transferred to the new position, replace the defective
numeric digit. lf the problem is not trans{erred, check the Wb cable.

12. Output amplitude is correct but displav is incorrect_ One or more numeric digits are probably defective. Try exchanging
the digit with one that is d;splaying the correct number. lf the
problem is transferred to the new position, replace the defective
digit- lf the problem is not transferred, check the W5 cable.

13. Sweep functions do not work properly. For example:

a. When the mode switch is changed from AMpL to FREO_ the
unit continues to sweep anlplitude.

b. When the mode switch is changed from FREO to AMPL. the
unit continues to sweep frequency.

c. Sweep direction (UP, BOTH, DOWN) and STEpS appear to
have no effect. TIME/STEp appears to have no effect when
changed.

Check the following in order:

1. Check all front panel slide switches to see that they are securety
in their detents.

2. Check to see that the caLrle is securely fastened to the SLIDE
SW Connector on the Mother Board.

3. Go to Step 7 of the Controller Troubleshooting.

14. 3330A/B will operate satisfactorily from the front panel
WILL NOT operate properly when programmed remotetV.

bul 1. Check the programrning source to see that is is working
propefly.

2. Replace 46. Could also be A7 or Ag.

74

.--

Section VII 
Model 3330A/B 

Table 7-2. Table of Symptoms (Cont'dl. 

7. "MIN" does not light at the end of an amplitude sweep. 

8. "MAX" does not light at the end of an amplitude sweep. 

9. "STEP" does not light when FREQ 
STEP 

is pressed, Display shows a new frequency step when entered. 

10. "STEP" does not light when AMPL 
STEP 

is pressed. Display shows a new amplitude step when entered. 
11. Output frequency is correct but display is incorrect. 

12. Output amplitude is correct but display is incorrect. 

13. Sweep functions do not work properly. For example: 

a. When the mode switch is changed from AMPL to FREQ, the 
unit continues to sweep amplitude. 

b. When the mode switch is changed from FREQ to AMPL, the 
unit continues to sweep frequency. 

c. Sweep direction (UP, BOTH, DOWN) and STEPS appear to 
have no effect. TIME/STEP appears to have no effect when 
changed. 

14. 3330A/B will operate satisfactorily from the front panel but 
WI LL NOT operate properly when programmed remotely. 

7-4 

(1) FREQ 

(2) 5 

(3) MHz 

(4) FREQ 
STEP 

(5) 1 

(6) MHz 

(7) FIRST 
POINT 

c. Check XA6B pin 16. If pin 16 is HIGH, replace A6. If pin 16 is 
LOW, check A3CR3. 

a. Set: 
(1) TIME/STEP to 3000 msec. 

(2) SWEEP to: 
AMPL 
UP 

(3) STEPS to 10. 

b. Press the following keys: 

(1) AMPL 

(2) 0 

(3) + dBm 

(4) AMPL 
STEP 

(5) 1 

(6) + dBm 

(7) FIRST 
POINT 

c. Connect Logic Probe to XA6B pin T. If pin T is HIGH, replace 
A6. If pin T is LOW, check A3CR26. 

a. Set: 

(1) TIME/STEP to 3000 msec. 
(2) SWEEP to: 

AMPL 
DOWN 

(3) STEPS to 10 

b. Press the following keys: 
(1) AMPL (4) AMPL 
(2) 0 STEP 

(3) + dBm (5) 1 

(6) + dBm 

(7) FIRST 
POINT 

c. Check XA6B pin U. If pin U is HIGH, replace A6. If pin U is 
LOW, check A3CR27. 

a. Press: FREQ 
STEP 

b. Check XA6B pin 10. If pin 10 is HIGH, replace A6. If pin 10 is 
LOW, check A3CR8 and A3CR9. 

a. Press: AMPL 
STEP 

b. Check XA6B pin S. If pin S is HIGH, replace A6. If pin S is 
LOW, A3CR28 and A3CR29. 

One or ,more numeric digits are probably defective. Try exchanging 
the digit with one that is displaying the correct number. If the 
problem is transferred to the new position, replace the defective 
numeric digit. If the problem is not transferred, check the W5 cable. 
One or more numeric digits are probably defective. Try exchanging 
the digit with one that is displaying the correct number. If the 
problem is transferred to the new position, replace the defective 
digit. If the problem is not transferred, check the W5 cable. 

Check the following in order: 

1. Check all front panel slide switches to see that they are securely 
in their detents. 

2. Check to see that the cable is securely fastened to the SLIDE 
SW Connector on the Mother Board. 

3. Go to Step 7 of the Controller Troubleshooting. 

1. Check the programming source to see that is is working 
properly. 

2. Replace A6. Could also be A7 or A8. 

Scans by ArtekMedia © 2008



REFERENCE FREOUENCY NOTES
p/o Figure 7-1

1,2. This check insures that the 100 ktlz Reference Signal be performed, but is only necessary when the
is being supplied to each of the NJoops. i00 kHz reference is incorrect lbr all the NJoops.)

This check insures that the I MHz signal is correct. If
this 1 MHz signal is correct, then the 2 MHz signal for
the Arnplitude Reference (,{26) and the digital
controller is correct.

5. The 20 MFIz Oscillator is working properly, yet the
100 kllz signal is not correct. Therefore, the problern
rnust be in the dividing circuitry on the Ai7
assen.rbly.

4. The purpose of this check is to determine if the 9,10. The purpose of this check is to verify that the
20 MHz VCXO is working. (This check should always 2.0 MHz oscillator can be tuned by a dc voltage.

• 

REFERENCE FREQUENCY NOTES 
p/o Figure 7-1 

1,2. This check insures that the 100 kHz Reference Signal 
is being supplied to each of the N-loops. 

3. 

4. 

This check insures that the 1 MHz signal is correct. If 
this 1 MHz signal is correct, then the 2 MHz signal for 
the Amplitude Reference (A26) and the digital 
controller is correct. 

The purpose of this check is to determine if the 
20 MHz VCXO is working. (This check should always 

5. 

be performed, but is only necessary when the 
100 kHz reference is incorrect for all the N-loops.) 

The 20 MHz Oscillator is working properly, yet the 
100 kHz signal is not correct. Therefore, the problem 
must be in the dividing circuitry on the A17 
assembly. 

9,10. The purpose of this check is to verify that the 
20 MHz oscillator can be tuned by a dc voltage . 
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ENTER HERE 

of the 3330B, turn the 
to Internal. Tum REF 

3330A-C-2886 

2. 

Set Counter 1,0 yolt. Set 
Counter TIME BASE to 10 sees. Check pins on 
XAl7labeled: (Counter ac coupled) 

I------lo--j N4 100 K N2 100 K 
N3 100 K Nl 100 K 
In each case, does counter read 100 kHz ± 0.1 Hz'] 

Replace A17. 

M, does counteJ read 

Replace A I 7. 

Set the output of an external de supply to 
o volts ± OJ volts 

b. Connect the de rupply to XA17 pm labeled 
"Control" 

1-'-=---00--1 c. Try the de to obtain 

NOTE 

The number in the upper left-hand corner of each 
box on the troubleshooting tree corresponds to the 
number in the troubleshooting tree notes. These 
notes contain additional information concerning the 
procedure to be performed. 

20 MHz ± Hz at pm labeled 
20 MHz Ol..iT. 

DO NOT EXCEED ± 4 val. TS AT XA 17 PiN 
LABELED "CONTROL n. 

Replace AIS. 

Figure 7 -1. Reference Frequency Troubleshooting Tree. 

7-5 

Scans by ArtekMedia © 2008



The 3330A/B Digital Controller is a snrall Digital Conr-
puter. A very siniple action on tlre part ofan operator (such
as pressing a key on the front panel) will ilritiate a nunrber
of sequential operations inside tlie Controller. Such opera-
tions are not characterized by repctitivc waveforrns. stable
logic states or any other characteristics wliich are nornrally
the basis tor conventional troublesliooting techniques. For
this rcason, such tcclrr.riques arc not ef-fective for troubie-
shooting tl're Controller.

Before perfbrrning the troubleshooting procedures on this
page, cl'reck tlie Table of Symptoms, Tablc 7-2. This gives
possible soh-rtions based on a nurnber o1'visible syurptorns.

Two possible nrethods of Controllcr troubleshooting are

presented here. To repair tl're Controller in a nrininrunr
anrount of tinrc, thc board substitution nrethod oftrouble-
slrooting is recornnrelrde d, because of the conrplexity of the
circuits and the rcsultant difficulty of troubleshooting to
conlponcnt level. This rlethod requires a replacenrcnt set of
Controller assenrblies (A5, 46, 47, and A8). Use the fol-
lowing proccdurc to isolate the problern.

l. Perlbnn the chccks outlincd in tlic Ref-erence Fre-
qLlency Troublesliooting Tree, Figurc 7-1. This will
vcrily that the 2 MIIz clock is working.

2. Perfornr Stcp I of thc Controller Troubleshooting
Tree.

3. If the instrunient does not start up properly,

a. Proceed in the Controller Troubleshooting Tre e
as far as Step 3. This step checks to sce if the
start-up pulse is be ing applied to the Controller.

b. It'the start-Lrp pulsc is not being applied to the
Controller. replace A19 as indicated in Step 4.

0. 11' the start-up pulse is being applied to the Con-
troller, deterrnine which Controiler assenibly is

del'ective by substituting Controller boards.

d. Ordcr a replacerrrent assernbly and returu the
def'ective asscnrbly to your nearest -ltp- Sales
and Service Ofllce.

If the unit does start up properly, cor.rtinue through
the tnrubleshooting trecs.

a. If a tree indicates a rcturn to Controiler trou-
bleshooting. try sr-rbstituting Controller boards
to locate the def'e ctive asscnrbly.

b. Order a replaceurent asser.r.rbly and return the
defective assenrbly to your nearest -hp- Sales
alld Scrviee Ot-tlee.

INSTRUCTIONS FOR CONTROLLER
plo Figure 7 -2

TROUBLESHOOTING

In the event that troubleshooting by the board substitutiorr
rnethod is not possible or practical in a given situation, the
following nrcthod is suggestcd. This method requires the
use of a logic state analyzer in conjunction with tlie Con-
troller flowcharts. The flowchart on this page is thc norntal
3330A/B start-up routinc, which exerciscs approxinratcly
80% o1' the Controller circuits. Conrplete flowcharts are
given in Figures 7-35 through 7 39. A block diagranr and
scheuratic diagranrs for all the Clontroller assernblies are
sliown in Figr,rres 7-29 through 7-34.

1. Perfirrnr thc checks outlincd in the Ref-erence Fre-
quency Troubleshooting Trcc, Figure 7-1. This will
verify that the 2 MHz clock is working.

2. Conrtcct the data inputs of a logic state analyzer, such
as the -hp- Model 160 1A, to the ROM address bits as

sliown in the diagrant ol A8 Test Jack F, shown at
rlght. An adapter, such as Cantbion Part No.
7023728-01-03-00 (16-pin), and an IC clip, suclr as

Ponrona Electric DIP Clip, Part No. 3916, are very
useful in rnaking these connections. If an IC DIP Clip
but no adapter is available, this may be clipped to one
of the ROM IC's. Refer to the Control Assenrbly
schernatic diagrant, Figure 7-32, for tl're proper colt-
nectior.rs. The Control Asse ntbly, A8. ntust be
mounted on extende r boards tcl make thesc connec-
tions. Assen'rbly locations are showr.r in Figure 5-8,
and component locations arc shown on the schematic
diagrams.

3. Connect thc logic statc analyzer clock input to the
Control Clock signal at pin izl of Test Jack C on the
CPU Assembly, A7. A l4-pin adapter that can be
used in this test jack is Canrbion Part No.
702 3125-Ol-03 00. The Control Clock (CC) signal is
also available at A7U6 pin 3, A8U14 pin 9, or A8U16
pin 9.

Set the logic state analyzer Trigger Word switches to
ROM state address 200 as follows:

8andabove 7 6 5 4 3 2 I 0
OF'F HI LO LO LO LO LO LO LO

5. Set other logic state analyz.er controls as follows
LOGIC .. ...POS
CLOCK ......POS
THRI]SHOLD . . .TTL
SAMPLEMODE ...SINGLE
TRIGGER MODE . . START DISPLAY
DELAYSETswitches ...... ZERO
Adjust COLUMN BLANKING to display eiglrt
columns.

Turn 3330A/B power switch to STDBY. Press logic
state analyzer RESET button, then turn 3330A/B on.

4.

1.

6.

l-
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INSTRUCTIONS FOR CONTROLLER TROUBLESHOOTING 
pia Figure 7-2 

The 3330A/B Digital Controller is a small Digital Com­
puter. A very simple action on the part of an operator (such 
as pressing a key on the front panel) will initiate a number 
of sequential operations inside the Controller. Such opera­
tions are not characterized by repetitive waveforms, stable 
logic states or any other characteristics which are normally 
the basis for conventional troubleshooting techniques. For 
this reason, such techniques arc not effective for trouble­
shooting the Controller. 

Before performing the troubleshooting procedures on this 
page, check the Table of Symptoms, Table 7-2. This gives 
possible solutions based on a n umber of visible symptoms. 

Two possible methods of Controller troubleshooting are 
presented here. To repair the Controller in a minimum 
amount of time, the board substitution method of trouble­
shooting is recommended, because of the complexity of the 
circuits and the resultant difficulty uf troubleshooting to 
component level. This method requires a replacement set of 
Controller assemblies (A5, A6, A 7, and A8). Use the fol­
lowing procedure to isolate the problem. 

1. Perform the checks outlined in the Reference Fre­
quency Troubleshouting Tree, Figure 7-1. This will 
verify that the 2 MHz clock is working. 

2. Perfurm Step 1 of the Controller Troubleshooting 
Tree. 

3. If the instrument does not start up properly, 

4. 

7-6 

a. 

b. 

c. 

Proceed in the Controller Troubleshooting Tree 
as far as Step 3. This step checks to see if the 
start-up pulse is being applied to the Controller. 

If the start-up pulse is not being applied to the 
Controller. replace A19 as indicated in Step 4. 

If the start-up pulse is being applied to the Con­
troller, determine which Controller assembly is 
defective by substituting Controller boards. 

d. Order a replacement assembly and return the 
defective assembly to your nearest -hp- Sales 
and Service Office. 

If the unit does start up properly, continue through 
the troubleshooting trees. 

a. If a tree indicates a return to Controller trou­
bleshooting, try substituting Controller boards 
to locate the defective assembly. 

b. Order a replacement assembly and return the 
defective assembly to your nearest -hp- Sales 
and Service Office. 

In the event that troubleshooting by the board substitutioll 
method is not possible or practical in a given situation, the 
following method is suggested. This method requires the 
use of a logic state analyzer in conjunction with the Con­
troller flowcharts. The flowchart on this page is the normal 
3330A/B start-up routine, which exercises approximately 
80% of the Controller circuits. Complete f10wcharts are 
given in Figures 7-35 through 7-39. A block diagram and 
schematic diagrams for all the Controller assemblies are 
shown in Figures 7 -29 through 7 -34. 

l. 

2. 

3. 

4. 

5. 

6. 

Perform the checks outlined in the Reference Fre­
quency Troubleshooting Tree, Figure 7-1. This will 
verify that the 2 MHz clock is working. 

Connect the data inputs of a logic state analyzer, such 
as the -hp- Model 1601 A, to the ROM address bits as 
shown in the diagram of A8 Test Jack F, shown at 
right. An adapter, such as Cambion Part No. 
702-3728-01-03-00 (16-pin), and an IC clip, such as 
Pomona Electric DIP Clip, Part No. 3916, are very 
useful in making these connections. If an IC DIP Clip 
but no adapter is available, this may be clipped to one 
of the ROM IC's. Refer to the Control Assembly 
schematic diagram, Figure 7-32, for the proper COll­

nections. The Control Assembly, A8, must be 
mounted on extender boards to make these connec­
tions. Assembly locations are shown in Figure 5-8, 
and component locations are shown on the schematic 
diagrams. 

Connect the logic state analyzer clock input to the 
Control Clock signal at pin 14 of Test Jack C on the 
CPU Assembly, A7. A 14-pin adapter that can be 
lIsed in this test jack is Cambion Part No. 
702-3725-01-03-00. The Control Clock (CC) signal is 
also available at A7U6 pin 3, A8U14 pin 9, or A8U16 
pin 9. 

Set the logic state analyzer Trigger Word switches to 
ROM state address 200 as follows: 

8 and above 
OFF 

765432 I 0 
HI LO LO LO LO LO LO LO 

Set other logic state analyzer controls as follows: 

LOGIC ........................ POS 
CLOCK ........................ POS 
THRESHOLD ................... .TTL 
SAMPLE MODE ............... SING LE 
TRIGGER MODE ....... START DISPLAY 
DELAY SET switches ............ ZERO 
Adjust COLUMN BLANKING to display eight 
columns. 

Turn 3330A/B power switch to STDBY. Press logic 
state analyzer RESET button, then turn 3330A/B on. 
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1 . Compare the analyzer display sequence to the ROM
state addresses shown on the Start-Up Routine flow-
chart. If all 16 states are correct, set the DELAY SET
switches to 16, turn 3330A/B power to STDBY, press

ana\yzer RESET, and turn 3330A/B on. Analyzer
display should continue to follow the flowchart. The

numbers at the left side of the rectangular blocks on
the flowchart are the decirnal sequence in which the
analyzer should read the states.

If, at the first turn-on, the analyzer display remaitrs blank,
check the clock connection and/or reverse the pclsition of

the clock polarity switch.

If the display is all zeros, check the level of the start-up
pulse at XASB pin E. The level should be a TTL low. If not,
the trouble ntay be on the Sweep Generator Assembly,
A19.

8. Proceed through the flowchart in the above ntanner.

If, at any point, the sequence of states deviates frotn
the flowchart, the complete flowcharts, Figures 7-35
through 7 -39 rnay be used to help de te rmine the

cause.

A8
TEST JACK

DATA BIT 2 -RAz

DATA BtT | 
- 

RAI

DATA BITO-RAO
DATA BIT RAs

DATA BIT 4-RA4
DATA BIT 5 

-RA5
D ATA BIT 6 RA6

RA7 DATA BIT 7

CONTROLLER TROUB LESHOOTING TREE

l)isconnecl KITYUOARD lrtLl Sl-lDfr SW at conrrsc-
t()rs or) 1'ront ol'tlie Motlrcrboard.

-[ ry io prograilr witlr a card rcadcr tlrc satnc l:rc-
(lucncy or Arnplitudr'rvlriclr lailcd irr prcvious trce.

'l'hc lirllowrrrg is l list ol possible resrrlts. ( hoosc r,r'
trnc (a irr b)tlrat tlest lits your obscrvatiorrs.

J. Instnrrncrrt rvill prograrir rrcithor rcrrrotcly rror

l'ronr tltc t'rortt partel.
Solutrort.
( I ) First. try rcplacrrrg the t)isitrl Input

Asscnrtrly (A(r ).

(l) Il' (l ) docs rrot solvc tlrc protrlcrrt, t11

rcplacing thc ()PLI/('orrtrol Asscrnbly (,{7
arrd A8 ).

b. lnstrurncnt opcratcs propcrly rvhcr pr().
grarrrrncd liour the rcar panel.

( I ) I'crlirnrr (irntrollcr-Ke yboard Isollt itrn
(lh eck s.

(f) ll the: (bntrollcr-Kcirboard
chccks irrdicatc thc problern
(lontrollcr, replacc lhc Digittl
serrrbly (Ao ).

@
@
@
@
@
@
@
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7. Compare the analyzer display sequence to the ROM 
state addresses shown on the Start-Up Routine flow­
chart. If all 16 states are correct, set the DELAY SET 
switches to 16, turn 3330A/B power to STDBY, press 
analyzer RESET, and turn 3330A/B on. Analyzer 
display should continue to follow the flowchart. The 
numbers at the left side of the rectangular blocks on 
the flowchart are the decimal sequence in which the 
analyzer should read the states. 

If, at the first turn-on, the analy Ler display remains blank, 
check the clock connection and/or reverse the position of 

the clock polarity switch. 

If the display is all zeros, check the level of the start-up 
pulse at XA8B pin E. The level should be a TTL low. If not, 
the trouble may be on the Sweep Generator Assembly, 
A19. 

8. Proceed through the flowchart in the above manner. 
If, at any point, the sequence of states deviates from 
the flowchart, the complete flowcharts, Figures 7-35 
through 7-39 may be used to help determine the 
cause. 

A8 
TEST JACK 

F 

DATA BIT 2 - RA2 16 RA7 - DATA BIT 7 

@) 
DATA BIT 1- RAI @ 
DATA BIT 0 - RAO @ 
DATA BIT 3-RA3 @ 
DATA BIT 4 -RA4 @ 
DATA BIT 5 - RA5 @) 
DATA BIT 6 - RA6 ® 

CONTROLLER TROUBLESHOOTING TREE 
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o 

32 

3 

33 

34 

35 

36 

37 

GTOO 
RNUM 
RCHF 
UTR 
EO 

S-R 
UTR 
TMS 
TTO 

LK 9 
OTD 
PTR 
OTFD 

UTR 
lOR 
TTP 
ITS 
SAA 

---
3330A/B - 0 - II 

o 

Clf~i1r M Req, Nurn Flag, 
Conditional Halt FI;lg. Set 
Cilrry. 

Cleal P Reg And First SIX 
Bits Of Decimal Register 

Set P Reg To 0100. Set 
Decimal Reg For Freq 
Display. 

116 Loops) 

l 
Clear All Registers Of 
Memory, Output Reg, And 

TO""O'""" 

LOdd K Req With 1001. 
S(.,t P Reg To 0010. Dis­
play "Freq .0 H/" 

Clear I nput Flag. LOLld 
Memory Address 13 With 
9999. 

Clear Error Flag. Set P3 

Nunwrical FIJ\J Cleared In 
State 000 

40 
96 

10R-CCY 
TMS 
TTP 
CLS 
KFA 
KFB 

43 lOR 
ETR 

99 OTC 
LAA 

1 In State 

Load Alternate Address. 

Transfer M Reg To P Reg. 

Output Memory Address 
13 To Output Reg 199991 

45 ROM 
lOR 

101 TTA 
SAA 

47 

103 

48 

ION 

ATR 
lOR 
WTM 
LAA 

Transfer A Reg To Mem­
ory Address 10 (0000) 

104L-______ -, ________ .J 

Load A Reg With Ampli­
tude Constant (From Amp­
litude Reference Switches)' 

49 

105 

52 
57 
62 
67 
108 
113 
118 
123 

S-R 
ATR 
ROM 
SAA 

ADD 
ATR 
ROM 
WTM 

Transfer A Reg To R Bus. 
Transfer Memory Address 
10 To S Bus. Subtract S-R 
IS> R. Therefore C4 = 01. 

Arithmetic Subrou-

J 

Inhibit Instructions 

53 
58 
63 
68 
109 
114 
119 
124 

56 
61 
66 
112 
117 
122 

10M 

S-R 
ATR 
ROM 
WTM 

13 Loops) 

Subtract 4LSB Of A Reg 
From Memory Address 10. 
Store Resu It I n Memory 
Address 10 

Shift 0 Reg One Place To 
Right. 

(1 Loop) 

71 

74 

130 

75 

131 

76 

132 

77 

133 

GT16 
UTR 
EO 
SAA 

WTM 
ADD 
OTDL 
LAA 

ROM 
lOR 
OTDL 
SAA 

ROM 
lOR 
OTDL 
SAA 

Return From 
Subroutine 

Arithmetic 
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53 
58 
63 S-R 
68 ATR 
109 ROM 
114 WTM 
119 
124 

55 
60 
65 
70 
111 
116 
121 
126 

56 
61 
66 
112 
117 
122 

13 Loops) 

Subtract 4LSB Of A Reg 
From Memory Address 10. 
Store Result In Memory 
Address 10 

Shift 0 Reg One Place To 
Right. 

11 Loop) 

71 

74 

130 

75 

131 

76 

132 

77 

133 

GT16 
UTR 
EO 
SAA 

WTM 
ADD 
OTOL 
LAA 

ROM 
lOR 
OTDL 
SAA 

ROM 
lOR 
OTDL 
SAA 

Return From Arithmetic 
Subroutine 

79 ROM 
lOR 

135 OTD 
Output 4 Digits To Display 

Output 4 Zeros To Display 

Output Extend 

Clear Extend 

85 

141 

86 

142 

87 

143 

91 

ROM 
lOR 
TTO 
STTF 

TMS 
LK 9 
OTHG 
OTAO 

TMS 
XOR 
KTR 
OTHG 
OTAD 

Display Minimum Ampli­
tude (·86.55 Or ·88.311 

At Completion Of Start·Up 
....-____ .L.. __ -.-=::.:, Routine, Controller Waits 

In State 201 For Instruc­
L-----r-----...J tions From Front Panel Or 

Remote. 

L------t---....J 

10R-CCY 
OTS 
TTO 
SAA 
WTM 
STTF 

Flag 

Input Slide Switches. Clear 
SWF 

Transfer Slide Switch I n­
formation To Memory 

RrWM 
RCHF 

93 EO 
OTS 
ATR 

Set Carry. 

Figure 7-2. Controller Troubleshooting. 

7-7/7-8 
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Modei 3330A/B Section VII

1,2. Setting the instrument to the frequencies
12171177.1 llz, 8888888.8 Flz and 5000000.0 FIz

checks the ability of the - N loops to respond to
different bit patterns. These frequencies also check
the display and output register of the Controller.

4. The purpose of this cheok is to see if the display is

working properly.

5. See Note l, 2.

1 . See Note 4.

8. See Note 1, 2.

10. See Note 4.

12. The output is correct; yet ttre display is not correct.
Therefore, there is a problem in the display.

13. See Note 12.

14. See Note 12.

15,16. The output frequency is wrong. However, it is

possible that the display could still be correct. If the
display is correct, this means that the keyboard is
functioning properly. If the display is not correct,
there is a possibility that the keyboard is malfunc-
tioning.

17,18. See Note 15, 16.

19,20. See Note 15, 16.

21 ,22. The purpose of this check is to see if the problem is

in the Frequency or the Amplitude Section.

23,24. See Note 21, 22.

25,26.T\e purpose of this check is to determine if the
N-loops are functioning properly.

30,3 l. This test assumes that, if the VTO is oscillating at

approximately the correct frequency, then the prob-
lem must be in the VMC.

32,33. The N4 loop is working properly. However, the N3

loop is not. Since the N4 VMC and the N3 VMC are

identical except for the position of Sl, interchange
these boards and see if the problem is solved.

43. Here the frequency is set to 0 Hz; then later in Step

67 it is set to 9.9999999 Mllz. The purpose of this is

to force the SL loops to operate at both ends of their
range.

44. a. At SL3RF on A20 is frequency 2OMHz
t 100 Hz? If no, go to Step 59. If yes, go to
partb of this note.

FREOUENCY GENERATING NOTES
p/o Figure 7-3

'60. a.

b. Use the following procedure to determine if the
frequency at SL2REF on A20 is equal to the
frequency at SIJRF divided by 10.

(l) Connect a = l0 probe to each channel of
an oscilloscope.

(2) Connect Channel A to SL3RF on 3330
Mother Board.

(3) Connect Channel B to SL2REF on 3330
Mother Board.

(4) ls the frequency of the signal on Channel
A equal to 10 times the frequency of the
signal on Channel B, as shown in Fig-
ure 1. If yes, go to Step 63. Ifno, go to
Step 59.

Can frequency at SL3RF on A20 be set to
20.00 MFIz to 20.001 M[Iz using the following
procedure?

(1) Set an adjustable dc supply to + I vdc.

(2) Connect the supply to SI-3 ERR on A20.

(3) Monitor the frequency at SL3 RF on A20
with a counter.

(4) Carefully adjust the dc supply through a
range of 0 to + 4 volts until the counter
reads 20.0 MfIz to 20.001 MHz.

lf the counter does not read in the above
range, go to Step 62.

If the counter does read in this range, go

to part b of this note.

b. Use the following procedure to determine if the
frequency at SL2REF on A20 is equal to the
frequency at SL3RF divided by 10.

(l) Connect a - l0 probe to each channel of
an oscilloscope.

(2) Connect Channel A to SL3RF on 3330
Mother Board.

(3) Connect Channel B to SL2REF on 3330
Mother Board.

(4) Is the frequency of the signal on Channel
A equal to 10 times the frequency of the
signal on Channel B, as shown in Figure
1. If yes, go to Step 6 1 . If no, go to Step
l)z-
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Model 3330A/B Section VII 

FREQUENCY GENERATING NOTES 
pia Figure 7-3 

1,2. Setting the instrument to the frequencies b. 

4. 

12777777.7 Hz, 8888888.8 Hz and 5000000.0 Hz 
checks the ability of the -:- N loops to respond to 
different bit patterns. These frequencies also check 
the display and output register of the Controller. 

The purpose of this check is to see if the display is 
working properly. 

5. See Note 1, 2. 

7. See Note 4. 

8. See Note 1, 2. 

10. See Note 4. 

12. The output is correct; yet the display is not correct. 
Therefore, there is a problem in the display. 

13. See Note 12. 

14. See Note 12. 

15,16. The output frequency is wrong. However, it is 
possible that the display could still be correct. If the 
display is correct, this means that the keyboard is 
functioning properly. If the display is not correct, 
there is a possibility that the keyboard is malfunc­
tioning. 

17,18. See Note 15,16. 

19,20. See Note 15, 16. 

21,22. The purpose of this check is to see if the problem is 
in the Frequency or the Amplitude Section. 

23,24. See Note 21, 22. 

25,26. The purpose of this check is to determine if the 
N-Ioops are functioning properly. 

30,31. This test assumes that, if the VTO is oscillating at 
approximately the correct frequency, then the prob­
lem must be in the VMC. 

32,33. The N4 loop is working properly. However, the N3 
loop is not. Since the N4 VMC and the N3 VMC are 
identical except for the position of Sl, interchange 
these boards and see if the problem is solved. 

43. 

44. 

Here the frequency is set to 0 Hz; then later in Step 
67 it is set to 9.9999999 MHz. The purpose of this is 
to force the SL loops to operate at both ends of their 
range. 

a. At SL3RF on A20 is frequency 20 MHz 
± 100 Hz? If no, go to Step 59. If yes, go to 
part b of this note. 

60. a. 

b. 

Use the following procedure to determine if the 
frequency at SL2REF on A20 is equal to the 
frequency at SL3 RF divided by 10. 

(I) Connect a -:-10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL3RF on 3330 
Mother Board. 

(3) Connect Channel B to SL2REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Fig­
ure 1. If yes, go to Step 63. If no, go to 
Step 59. 

Can frequency at SL3 RF on A20 be set to 
20.00 MHz to 20.001 MHz using the following 
procedure? 

(l) Set an adjustable dc supply to + 1 vdc. 

(2) Connect the supply to SL3 ERR on A20. 

(3) Monitor the frequency at SL3 RF on A20 
with a counter. 

(4) Carefully adjust the dc supply through a 
range of 0 to + 4 volts until the counter 
reads 20.0 MHz to 20.001 MHz. 

If the counter does not read in the above 
range, go to Step 62. 

If the counter does read in this range, go 
to part b of this note. 

Use the following procedure to determine if the 
frequency at SL2REF on A20 is equal to the 
frequency at SL3RF divided by 10. 

(1) Connect a -:- 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL3RF on 3330 
Mother Board. 

(3) 

(4) 

Connect Channel B to SL2REF on 3330 
Mother Board. 

Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Figure 
1. If yes, go to Step 61. If no, go to Step 
62. 

7-9 
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Sectiol VII

FREQUENCY GENERATING
plo Figure 7-3

At SL2RF on A22 is frequency 20 MIIZ
! 1 LIz? If no, go to Step 64. If yes, go to part
b of this note.

Use the folkrwing procedure to determine if the 69.
frequency at SLIREF on A22 is equal to the
frequency at SL2RF divided by 10.

(l) Connect a - l0 probe to each channel of
an oscilloscope.

(2) Connect Channel A to SL2RF on 3330
Nlothcr Board.

(3) Connect Channcl B to SLIREF on 3330
Mother Board.

(4) Is the frcquency of the signal on Channei
A equal to l0 tirnes the frequency of the
signal on Channel B, as shown in Figure
1? If yes. go to Step 68. Ifno, go to Step
64.

Can liequcncy at SL2RF on A22 be set to
20.0 MIlz to 20.001 MHz using the following
procedure'?

(1) Set an adjustable dc supply to + 1 vdc.
11.

(2) Connect the supply to SL2 ERR on A22.

(3) Monitor tirc frequcncy at SL2 RF on A22
witir a counter.

(1) Carelully adjust the dc supply through a

range o1' 0 to +.l volts until the counter
reacls 20.0 MHz to 20.001 MHz.

If the counter does not read in the above
rangc, go to Step 67.

If the counter does read in this range, gcr

to part b of this note.

Use the lbllowing procedure to determine if the
frequency at SLIREF on A22 is equal to the
frequency at SL2 RF divided by 10.

(l ) Connect a - 10 probe to each channel of
an oscilloscope.

Model3330A/B

NOTES (Cont'd)

signal on Channel B, as shown in Figure
1. If yes, go to Step 66. If no, go to Step
61.

a. At SL3RF on A20 is frequency 29.999MH2
1 100 FIz? If no, go to Step 70. If yes, go to
part b of this note.

b. Use the following procedure to determine if the
frequency at SL2REF on A20 is equal to the
frequency at SL3RF divided by 10.

(l) Connect a - 10 probe to each channel of
an oscilloscope.

(2) Connect Channel A ro SL3RF on 3330
Mother Board.

(3) Connect Channel B to SL2REF on 3330
Mother Board.

(4) ls the frequency of the signal on Channel
A equal to 10 tfunes the frequency ofthe
signal on Channel B, as shown in Figure
1. If yes, go to Step l4.lf no, go to Step
70.

a. Can frequency at SL3RF on A20 be set to
29.999 MFIz to 30.000 MFz using the foilowing
proc edure?

(1) Set an adjustable dc supply to + 1 vdc.

(2) Connect the supply to SL3ERR on A20.

(3) Monitor the frequency at SI*3RF on A20
with a counter.

(4) Carefully adjust the dc supply through a

range of 0 to + 4 volts until the counter
reads 29.999 MHz to 30.0 MFIz.

If the counter does not read in the above
range, go to Step 73.

If the counter drtes read in this range, go
to part b ofthis note.

b. Use tire fbllowing procedure to deterrnine if the
frequency at SL2REF on A20 is equal to the
frequency at SL3RF divided by 10.

(1 ) Connect a - 10 probe to each channel of
an oscilloscope.

(2) Connect Channel A to SL3RF on 3330
Mother Board.

65

63. a

(2) Connect Channel A
Mothcr Board.

Connect Channel ll
Mothcr Board.

ls the tiequency of
A equal to i0 tiu.res

ro SL2RF on 3330

to SLI REFon 3330

the signal on Channel
the frequency of the

(-r )

(4)

7 -10
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FREOUENCY GENERATING NOTES (Cont'd) 
p/o Figure 7-3 

63. a. At SL2RF on A22 is frequency 20 MHz 
± I Hz? If no, go to Step 64. If yes, go to part 
b of this note. 

7-10 

b. Use the following procedure to determine if the 
frequency at SLl REF on An is equal to the 
frequency at SL2RF divided by 10. 

(1) Connect a -:- 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL2RF on 3330 
Mother Board. 

(3) Connect Channel B to SLl REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Figure 
I? If yes, go to Step 68. If no, go to Step 
64. 

Can frequency at SL2RF on A22 be set to 
20.0 MlIz to 20.001 MHz using the following 
procedure? 

(I) Set an adjustable dc supply to + 1 vdc. 

(2) Connect the supply to SL2 ERR on An. 

(3) Monitor the frequency at SL2 RF on An 
with a counter. 

(4) Carefully adjust the dc supply through a 
range of 0 to + 4 volts until the counter 
reads 20.0 MHz to 20.001 MHz. 

If the counter does not read in the above 
rangc, go to Step 67. 

If the counter does read in this range, go 
to part b of this note. 

b. Use the following procedure to determine if the 
frequency at SLl REF on An is equal to the 
frequency at SL2 RF divided by 10. 

(l) Connect a -:- 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL2RF on 3330 
Mother Board. 

(3) Connect Channel B toSLlREFon 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 

69. a. 

b. 

71. a. 

b. 

signal on Channel B, as shown in Figure 
I. If yes, go to Step 66. If no, go to Step 
67. 

At SURF on A20 is frequency 29.999 MHz 
± 100 Hz? If no, go to Step 70. If yes, go to 
part b of this note. 

Use the following procedure to determine if the 
frequency at SL2REF on A20 is equal to the 
frequency at SURF divided by 10. 

(1) Connec t a -:- 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SURF on 3330 
Mother Board. 

(3) Connect Channel B to SL2REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Figure 
1. If yes, go to Step 74. If no, go to Step 
70. 

Can frequency at SL3RF on A20 be set to 
29.999 MHz to 30.000 MHz using the following 
procedurc? 

(I) Set an adjustable dc supply to + 1 vdc. 

(2) Connect the supply to SL3ERR on A20. 

(3) Monitor the frequency at SURF on A20 
with a counter. 

(4) Carefully adjust the dc supply through a 
range of 0 to + 4 volts until the counter 
reads 29.999 MHz to 30.0 MHz. 

If the counter does not read in the above 
range, go to Step 73. 

If the counter does read in this range, go 
to part b of this note. 

Use the following procedure to determine if the 
frequency at SL2REF on A20 is equal to the 
frequency at SURF divided by 10. 

(1) Connect a -:- 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SURF on 3330 
Mother Board. 
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14. a.

16. a.

Section VII

b.

FREOUENCY GENERATING NOTES (cont'd)
plo Figure 7-3

(3) Connect Channel B to SL2REF on 3330
Mother Board.

(4) Is the frequency of the signal on Channel
A equal to 10 times the lrequency of the
signai on Channei B, as shown in Figure
1. If yes, go to Step 72. If no, go to Step
13.

At SL2RF on A22 is frequer.rcY
29.999990 MHz + I Hz? lf no, go to Step 75.
If yes, go to part b of this note.

Use the following procedure to deterrnine if the
frequency at SLi REF on A22 is equal to the
frequency at SL2RF divided by 10.

(1) Connect a - 10 probe to each channel of
an oscilloscope.

(2) Connect Charrnel A to SL2RF on 3330
Mother Board.

(3) Conneot Channel B to SLI REF on 3330
Mother Board.

(4) Is the frequency of the signal on Channel
A equal to l0 times the frequency of the
signal on Channel B, as shown in Figure
1. If yes, go to Step 79. If no, go to Step
75.

Can frequency at SL2RF on A22 be set t<t

29.99999 MHz to 30.00099 MHz using the
following procedure'l

(1) Set an adjustable dc supply to + 1 vdc.

(2) Connect the supply to SL2ERR on A22.

(3) Monitor the frequency at SL2RF on A22
with a counter.

(4) Carefully adjust tire dc supply through a

range of 0 to + 4 volts until the counter
reads 29.99999 MFIz to 30.00099 MHz.

If the counter does not read in the above
range, go to Step 78.

If the counter does read in this range, go

to part b of this note.

Use the following procedure to determine if the
frequency at SLIREF on A22 is equal to the
frequency at SL2RF divided by 10.

(1) Connect a - 10 probe to each channel of
an osci-lloscope.

(2) Connect Channel A to SLIRF on 3-130

Mother Board.

(3) Connect Channel B to SLI REF on 1330
Mother Board.

(4) ls the frequency of the slgnal on Cl'rannel
A equal to 10 tirncs the frequency o1'the
signal on Charrnel B, as shown in Figure
1. If yes, go to Step 71. lf no, go to Step
18.

80. Can the frequency at RF + 20 MIlz and "10 MI{z
MIX" on XA25 be set to 29.9999c.)c)9 Nlllz tcr

30.0009999 MHz using the fbllowing procedure.

a. Set an adjustable dc supply to + I volt.

b. Connect the supply to SLI ERR on XAl5.

c. Monitor tire fiequency at SLI RF on XA2-5
with a counter.

d. Carefully adjust the dc supply through a range
of 0 to + 4 volts until thc counter reads

29.9999999 to 30.0009999 MHz.

If the instrurnent passes this check, gtt to Step 82. If
the instrument fails this check, go to Step 81.

83. Can the fiequency at RF + 20 NlHz and "20 MI.lz
MIX" on XA25 be set to 20.000 MHz to
20.0001 MFlz using the following procedure:

a. Set an adjustable dc supply to + 1 volt.

b. Connect the supply to SLl ERR on XAl5.

c. Monitor the frequency at SL1 RF on XAl5
with a counter.

d. Carefully adjust the dc supply through a range
of 0 to + 4 volts until the countcr reads 20.000
to 20.0001 MHz.

If the instrument passes this check, go to Step 85. If
the instrurnent fails this check, go to Step 84.

86. a. Se t fr e quency on front panel to
9.9999999 MHz.

b. Using the proccdure outlined in Note 80, set

the frequency at SLI RF on XA25 to
29.9999999 MHz to 30.0009999 MFIz. Record
the frequency at SLl RF-.

c. At XA24 Pin S does tl.re frequency = frequency
at SLIRF -29.1 MlIz'!

b.

7 -l1
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74. a. 

b. 

76. a. 

b. 

FREQUENCY GENERATING NOTES (Cant'd) 

pIa Figure 7·3 

(3) Connect Channel B to SL2REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Figure 
1. If yes, go to Step 72. If no, go to Step 
73. 

At SL2RF on A22 is frequency 
29.999990 MHz ± 1 Hz? If no, go to Step 75. 
If yes, go to part b of this note. 

Use the following procedure to determine if the 
frequency at SLl REF on A22 is equal to the 
frequency at SL2RF divided by 10. 

(1) Connect a 7 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL2RF on 3330 
Mother Board. 

(3) Connect Channel B to SLl REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel B, as shown in Figure 
1. If yes, go to Step 79. If no, go to Step 
75. 

Can frequency at SL2RF on An be set to 
29.99999 MHz to 30.00099 MHz using the 
follOWing procedure? 

(1) Set an adjustable dc supply to + 1 vdc. 

(2) Connect the supply to SL2ERR on A22. 

(3) Monitor the frequency at SL2RF on A22 
with a counter. 

(4) Carefully adjust the dc supply through a 
range of 0 to + 4 volts until the counter 
reads 29.99999 MHz to 30.00099 MHz. 

If the counter does not read in the above 
range, go to Step 78. 

If the counter does read in this range, go 
to part b of this note. 

Use the following procedure to determine if the 
frequency at SLl REF on A22 is equal to the 
frequency at SL2RF divided by 10. 

(1) Connect a 7 10 probe to each channel of 
an oscilloscope. 

(2) Connect Channel A to SL2RF on 3330 
Mother Board. 

(3) Connect Channel B to SLI REF on 3330 
Mother Board. 

(4) Is the frequency of the signal on Channel 
A equal to 10 times the frequency of the 
signal on Channel 8, as shown in Figure 
1. If yes, go to Step 77. If no, go to Step 
78. 

80. Can the frequency at RF + 20 MHz and '·20 MHz 
MIX" on XA25 be set to 2Y. 99999Y9 Mllz to 
30.0009999 MHz using the following procedure. 

a. 

b. 

c. 

d. 

Set an adjustable dc supply to + I volt. 

Connect the supply to SLI ERR on XA25. 

Monitor the frequency at SLI RF on XA25 
with a counter. 

Carefully adjust the dc supply through a range 
of 0 to + 4 volts until the counter reads 
29.9999999 to 30.0009999 MHz. 

If the instrument passes this check, go to Step 82. If 
the instrument fails this check, go to Step 81. 

83. Can the frequency at RF + 20 MHz and "20 MHz 
MIX" on XA25 be set to 20.000 MHz to 
20.0001 MHz using the following procedure: 

a. Set an adjustable dc supply to + 1 volt. 

b. Connect the supply to SLI ERR on XA25. 

c. 

d. 

Monitor the frequency at SLl RF on XA25 
with a counter. 

Carefully adjust the dc supply through a range 
of 0 to + 4 volts until the counter reads 20.000 
to 20.0001 MHz. 

If the instrument passes this check, go to Step 85. If 
the instrument fails this check, go to Step 84. 

86. a. 

b. 

c. 

Se t fr e quency on front panel to 
9.9999999 MHz. 

Using the procedure outlined in Note 80, set 
the frequency at SLl RF on XA25 to 
29.9999999 MHz to 30.0009999 MHz. Record 
the frequency at SLl RF. 

At XA24 Pin S does the frequency = frequency 
at SLl RF - 29.7 MHz? 

7-11 
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Section VII Model3330A/B

FREOUENCY GENERATING NOTES (cont'd)
plo Figute 7-3

90. All the N-loops have failed. ln order to troubleshoot
the unit, remove A9, ,{1 1, A13 and Al5. Use the
following procedure for checking A10, A12, A14, 

c.
and A16.

a. Procedure for checking Al0.

(1) Set front panel to 12.1717171 MHz.

(5) If the unit passes checks 1 thru 4, replace
Al l.

Procedure for checking A14.

Set front panel to 12.1171177 MIlz.

Set the output of an external power
supplyto+1voit.

Connect the output of the supply to
N2ERR on XAl4.

Connect the counter to N2RF on XAl4.
By slowly adjusting the output of the dc
supply from 0 to + 4 volts, attempt to set
the frequency at N2RF to 21 .5 MHz
10.1 MFlz. If it is not possible to set the
frequency at N2RF to within t 100 kHz
of the correct frequency, replace A14. If
it is possible to set the frequency at
N2RF to within + 100 kHz of the cor-
rect frequency, perform Steps I thru 4
for 8.8888888 MHz and 5.0000000 MFtz.
Then go to Slep 5.

Front Panel
Frequency Setting

8.8888888 MHz
5.OO0OOO0 MHz

Frequency
at N2RF

28.6 MHz t 100 kHz
19.8 MHz I 100 kHz

Procedure for checking A16.

set front panel to 12.1171771 MHz.

Set the output of an external power
supplyto+1volt.

Connect the output of the supply to
NlERR on XAl6.

Connect the counter to NIRF on XAl6.
By slowly adjusting the output of the dc

supply from 0 to + 4 volts, attempt to set
the frequency at N1RF to 32.5MHz
1 0.1 MHz. If it is not possibie to set the
frequency at NlRF to within 1 100 kHz
of the correct frequency, replace Al6. If
it is possibie to set the frequency at
NIRF to within I 100 kHz of the cor-
rect frequency, perforrn Steps 1 tluu 4
for 8.8888888 MHz and 5.0000000 MHz.
Then go to Step 5.

Front Panel
Frequency Setting

8.8888888 MHz
5.0000000 MHz

Frequency
at NlRF

28.6 MHz i 100 kHz
19.8 MHz I 100 kHz

(1)

(2)

(2) Set the output of an external power (3)supplyto+lvolt.

(3) Connect the output of the supply to t'l\'/N.IERR on XAl0.

(4) Connect the counter to N4RF on XAl0.
By slowly adjusting the output of the dc
supply frorn 0 to + 4 volts, attempt to set
the tiequency at N4RF to 21 .7 MtIz
I 0.i MHz. If it is not possible to set the
frequency at N4RF to within 1 100 kFIz
of the correct frequency, replace Al0. If
it is possible to set the fiequency at
N4RF to within + 100 kHz of the cor-
rect frequency, perform steps 1 thru 4
for 8.8888888 MHz and 5.0000000 MHz.
Then gt-r to Step 5.

Front Panel

Frequency Setting

8.8888888 MHz
5.OO0O00O MHz

Front Panel

Frequency Setting

8.8888888 MHz
5.00OO0OO MHz

28.8 MHz I 10o kHz (5) If the unit passes checks I thru 4, replace
20.0 MHz t 10O kHz A13.

Frequency
at N4RF

Frequency
at N3R F

(5) If the unit passes checks I thru 4, replace d.
Aq.

b. Procedure for checking Al2:

(1) Set front panel to 12.1717111 MHz.

(2) Set the output of an external power 
(3)supplyto+lvolt.

(3) Connect the output of the supply to ()
NJERR on XAl2

(4) Connect the counter to N3RF on XAl 2.
By slowly adjusting the output of the dc
supply from 0 to + 4 volts, attempt to set

the frequency at N3RF to 27.5 MHz
1 0.1 Ml{2. If it is not possible to set the
frequency at N3RF to within t 100 kFlz
of the correct frequency, replace A12. If
it is possible to set the frequency at
N3RF to within 1 100 kHz of the cor-
rect frequency, perform Steps 1 thru 4
for 8.8888888 MHz and 5.0000000 MHz.
Then gcr to Step 5.

(l )

(2)

28.6 MHz i 100 kHz (5) If the unit passes checks 1 thru 4, replace
19.8 MHz ll 0OkHz A15.

111

Section VII Model 3330A/B 

FREQUENCY GENERATING NOTES (Cont'd) 
plo Figure 7-3 

90. All the N-Ioops have failed. In order to troubleshoot 
the unit, remove A9, All, AI3 and A15. Use the 
following procedure for checking AIO, A12, A14, 
and A16. 

a. 

b. 

7-12 

Procedure for checking AIO. 

(1) Set front panel to 12.7777777 MHz. 

(2) Set the output of an external power 
supply to + I volt. 

(3) Connect the output of the supply to 
N4ERR on XAI0. 

(4) Connect the counter to N4RF on XAIO. 
By slowly adjusting the output of the dc 
supply from 0 to + 4 volts, attempt to set 
the frequency at N4RF to 27.7 MHz 
± 0.1 MHz. If it is not possible to set the 
frequency at N4RF to within ± 100 kHz 
of the correct frequency, replace AI0. If 
it is possible to set the frequency at 
N4RF to within ± 100 kHz of the cor­
rect frequency, perform Steps 1 thru 4 
for 8.8888888 MHz and 5.0000000 MHz. 
Then go to Step 5. 

Front Panel 
Frequency Setting 

8.8888888 MHz 
5.0000000 MHz 

Frequency 
at N4RF 

28.8 MHz ± 100 kHz 
20.0 MHz ± 100 kHz 

(5) If the unit passes checks 1 thru 4, replace 
A9. 

Procedure for checking A12: 

(I) Set front panel to 12.7777777 MHz. 

(2) Set the output of an external power 
supply to + 1 volt. 

(3) Connect the output of the supply to 
N3ERR on XAI2. 

(4) Connect the counter to N3RF on XAI2. 
By slowly adjusting the output of the dc 
supply from 0 to + 4 volts, attempt to set 
the frequency at N3 RF to 27.5 MHz 
± 0.1 MHz. If it is not possible to set the 
frequency at N3 RF to within ± 100 kHz 
of the correct frequency, replace A12. If 
it is possible to set the frequency at 
N3 RF to within ± 100 k Hz of the cor­
rect frequency, perform Steps 1 thru 4 
for 8.8888888 MHz and 5.0000000 MHz. 
Then go to Step 5. 

Front Panel 
Frequency Setting 

8.8888888 MHz 
5.0000000 MHz 

Frequency 
at N3RF 

28.6 MHz ± 100 kHz 
19.8 MHz ± 100 kHz 

c. 

d. 

(5) If the unit passes checks 1 thru 4, replace 
All. 

Procedure for checking A14. 

(l) Set front panel to 12.7777777 MHz. 

(2) Set the output of an external power 
supply to + I volt. 

(3) Connect the output of the supply to 
N2ERR on XAI4. 

(4) Connect the counter to N2RF on XAI4. 
By slowly adjusting the output of the dc 
supply from 0 to + 4 volts, attempt to set 
the frequency at N2RF to 27.5MHz 
± 0.1 MHz. If it is not possible to set the 
frequency at N2RF to within ± 100 kHz 
of the correct frequency, replace A 14. If 
it is possible to set the frequency at 
N2RF to within ± 100 kHz of the cor­
rect frequency, perform Steps 1 thru 4 
for 8.8888888 MHz and 5.0000000 MHz. 
Then go to Step 5. 

Front Panel 
Frequency Setting 

8.8888888 MHz 
5.0000000 MHz 

Frequency 
at N2RF 

28.6 MHz ± 100 kHz 
19.8 MHz ± 100 kHz 

(5) If the unit passes checks 1 thru 4, replace 
Al3. 

Procedure for checking A16. 

(1) Set front panel to 12.7777777 MHz. 

(2) Set the output of an external power 
supply to + 1 volt. 

(3) Connect the output of the supply to 
NIERRon XAI6. 

(4) Connect the counter to NIRF on XA16. 
By slowly adjusting the output of the dc 
supply from 0 to + 4 volts, attempt to set 
the frequency at NI RF to 32.5 MHz 
± 0.1 MHz. If it is not possible to set the 
frequency at Nl RF to within ± 100 kHz 
of the correct frequency, replace A16. If 
it is possible to set the frequency at 
NIRF to within ± 100 kHz of the cor­
rect frequency, perform Steps 1 thru 4 
for 8.8888888 MHz and 5.0000000 MHz. 
Then go to Step 5. 

Front Panel 
Frequency Setting 

8.8888888 MHz 
5.0000000 MHz 

Frequency 
at N1 RF 

28.6 MHz ± 100 kHz 
19.8 MHz ± 100 kHz 

(5) If the unit passes checks 1 thru 4, replace 
A15. 
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Table '1. Test for N Loop Outputs.
I nstructions:

1. Pin naffles are located at the assemblv number on the
Mother 8oard.

2. Note which assemblies fail and at rryhich f requency.

3. Perform test with Counter to 0.1 V sensitivitv and 0.1 sec

Time Base. All frequencies should be accurate to t 1

count on the counter disPlaV.

4. Use 11OO2A Test Leads (split pair) to make all frequency

Table 2. Test for N1 Loop VTO.

lf the frequency at Pin (N1RF) is not within the limits given. try
adjusting A16R11. lf the desired frequency is not obtainable by
adjusting A1R 1 1 , the N 1 VTO fails this test.

Board
Name

Assembly
Number

Frequency
Programmed

(Hz)

Pin
Name

(1)

Frequency
at Pin

Name(1)(MHz)

Pin
Name

QI

Frequency
at Pin

Name(2liMHz)

N4

VTO

N3

VTO

N2

VTO

N1
VTO

410

A12

A.14

A',l6

12 77-1 777 .1

I888 888.8
5 000 000.0

12 77-1 777 .7
8 888 888.8
5 000 000.0

12 777 777 .7

B 888 888.8
5 000 000.0

12 777 777 .7

8 888 888.8
5 000 000.0

N4R F

N4R F

N4R F

N3R F
N3RF
N3R F

N2R F
N2R F

N2R F

N1R F

NlRF
NlRF

27.7
28.8
20.o

27.5
28.6
19.8

27.5
28.6
19.8

32.5
28.6
24.8

SL3REF
SL3R EF
SL3R E F

N35L3R F

N35L3R F

N3SL3R F

N LSL2RF
N25L2R F

N25L2R F

NiSLIRF
NlSLlRF
NlSLlRF

2.77
2.88
2.OO

27.5
28.6
19.8

27.5
28.6
19.8

32.5
28.6
24.8

Table 4. Logic for N2 Loop.

Frequency

(MHz)

The Points Below are Labeled on A13 on Mother Board

FSOOK F4OOK F2OOK FlOOK FSOK F40K F2OK FlOK

12.777 777 7

8.888 888 8

5.000 000 0

0

1

0

t

0

0

1

0

0

t

0

0

n

I

0

I

0

0

I
I

0

0

I

U

o

Board
Name

Assembly
Nurnber

Pin
Name

Frequency
Programmed

Frequency at
Pin(t 0.3 MHz)

N1

VTO
A16 N.I RF

12.777 777 7 MH

8.888 888 8 MHz

5.000 000 O t/lHz

32.5 MH

28.6 MH

24.8 MH

Table 5. Logic for N3 Loop.

Frequency

(MHz)

The Points Below are Labeled on A1 1 on Mother Board

F8K F4K F2K F1K F800 F400 F200 F 100

12.777 771 7

8.888 BB8I

5.000 000 0

0

1

o

1

0

o

1

0

0

I

0

0

0

1

o

a
I

0

0

I

0

0

1

0

0

Table 3. Logic for N1 Loop.

Frequency

(MHz)

The Points Below are Labeled on XA15 on Mother Board

F lOOM FSOM F4OM F2OM FlOM F8M F4M F2M FlM

12.717 777 7

8.888 8BB B

5.000 000 0

,l

0

0

0

1

0

0

0

1

1

0

0

0

0

0

1

0

1

0

,|

1

0

0

,|

0

1

Table 6. Logic for N4 Loop.

The Points Below are Labeled on A9 on Mother BoardFrequency

(MHz)

12.777 V77 7

8.888 888 8

5.000 000 0

Board 
Name 

N4 

VTO 

N3 
VTO 

N2 

VTO 

N1 
VTO 

Frequency 

(MHz) 

12.777 777 7 

8.8888888 

5.000 000 0 

Table 1. Test for N Loop Outputs. 
Instructions 

1. Pin names are located at the assembly number on the 
Mother Board 

2. Note which assemblies fail and at which frequency. 

3 Perform test with Counter to 0.1 V sensitivity and 0.1 sec 
Time Base. All should be accurate to t 1 

4. Use 11002A Test Leads (spilt pair) to make all frequency 
measurements 

Assembly Frequency Pin Frequency I Pm Frequency 
Number Programmed Name at Pin Name at Pin 

(Hz) 11J Name(l)(MHz) 12J Name(2)(MHz) 

12777777.7 N4RF 27.7 SL3REF 
A10 8888888.8 N4RF 28.8 SL3REF 

5000000.0 N4RF 20.0 SL3REF 

12777 777.7 N3RF 27.5 N3SL3R F 
A12 8888888.8 N3RF 28.6 N3SL3RF 

5000000.0 N3RF 19.8 N3SL3RF 

12777 777.7 N2RF 27.5 NLSL2RF 
A14 8888888.8 N2RF 28.6 N2SL2RF 

5000000.0 N2RF 19.8 N2SL2RF 

12777777.7 N1RF 32.5 N1SLlRF 
A16 8888888.8 N1RF 28.6 N1Sl1RF 

5000000.0 N1RF 24.8 N1SL1RF 

Table 2. Test for N1 Loop VTO. 

Board Assembly Pm Frequency Frequency at 
Name Number Name Programmed Pin(.t 0.3 MHz) 

12.777 777 7 MHz 32.5 MHz 

N1 
A16 N1RF 8.8888888 MHz 28.6 MHz 

VTO 

5.000000 a MHz 24.8 MHz 

If the frequency ilt Pin (N1RF) is not within the limits given, try 
adjusting A 16R11. If the desired frequency is not ohtainable by 
adjusting A1R11, the N1 VTO fails this test. 

Table 3. Logic for N1 Loop. 

The Pomts Below are Labeled on XA 15 on Mother Board 

Fl00M FaDM F4DM F2DM F1DM F8M F4M 

1 0 0 1 0 0 1 

0 1 0 0 0 1 0 

0 0 1 0 1 0 1 

2.77 
2.88 
2.00 

27.5 
28.6 
19.8 

27.5 
28.6 
19.8 

32.5 
28.6 
24.8 

F2M 

1 

0 

0 

Table 4. Logic for N2 Loop. 

Frequency The Points Below are Labeled on A 13 on Mother Board 

(MHz) F80DK F4DDK F200K FlOOK F80K F40K F20K F10K 

12.777777 7 0 1 1 1 0 1 1 1 

8.8888888 1 0 0 0 1 0 0 0 

5.000000 a 0 0 0 0 0 0 0 0 

Table 5. Logic for N3 Loop. 

Frequency The Points Below are Labeled on A 11 on Mother Board 

(MHz) F8K F4K F2K F1K F800 F400 F200 F100 

12.777 777 7 0 1 1 1 0 1 1 1 

8.8888888 1 0 0 0 1 0 0 0 

5.000000 a 0 0 0 0 0 0 0 0 

Table 6 Logic for N4 Loop 

Frequency The Points Below are Labeled on A9 on Mother Board 

F1M (MHz) F80 F40 F20 F10 F8 F4 F2 F1 

1 12.777 777 7 0 1 1 1 0 1 1 1 

0 8.8888888 1 0 0 0 1 0 0 0 

1 5.000 000 a 0 0 0 0 0 0 0 0 
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. 

73. 

I Replace A2D with a new board. I 
71. NO 72. 77. 

I Can the freque",y " SLJRF and SL2REF on I YES J Replace Al7 with a new board. I I Replace A2l with a new board. I AlO be set as described in Note 71? I 
I 

70. 75. 76. fYES 

I Remove A27. I I 

Remove All. 
I I Can the frequency at SL2RF and SLl REF on I NO 

Figure 1. Oscilloscope Control Settings. I 
I All be set as described in Note 76? I 

I. DISPLAY. . ............... Alternate B Trigger 

t NO 11. 2. YOLTS/DIY 69. NO 74. 79. 

I I 
Channel A. . ....... 0.05 I Doe. the in,trument perfonn as outlined in Note lYE S .1 Does the instrument perfonn as outlined in Note I YES I Go to Table of Symptoms. 
Channel B ...................... .... 0.1 I 3. INPUTS .. .... .... ........ . ac coupled 

69? I I 741 
Remove A23 and A24. 

4. TIME/DIY .. .. , ... ...... . ...... 0.5 p.sec I I I 

fYES 

5. MODE. . ... AUTO 
6. TRIGGER. .. .. INT 

10. 14. 7. SLOPE .... .+ 68. 66. 

I LNO I I 
8. MAGNIFIER. . ....... XIO 

I I I I 

Does 3330 Display read 5.000000.0 Hz? 

I I 

Go to Display Section Troubleshooting. Program 9.9999999 MHz on front panel. Replace A21 with new board. 

9. t YES IS. 63. YES 64. 65. tYES 

I Is fa '" 5000000.0 Hz ± .1 Hz? I NO I Does 3330 Display read 5000000.0 Hz? I YES I Does the instrumont perform" outlined in Note I NO I Remove A21. I 1 Can the frequency at SL2RF and SLI REF on 1 NO 

I I I 63? 1 
I I 

1 A22 be set as described in Note 65? 
I 

8. f 16. 
to 

62. 

I Set f== 5.0 MHz. I I Go to the Co.troll" Troubleshooting Tree, I 

I 

Replace A20 with a new board. 

I 
Step 7. 

7. t YES 13. 44. YES 59. 60. fNO 

I Does 3330 Display read 8888888.8 Hz? LNO J Go to the Table of Symptoms. I I 

Does instrument perform as in Note 44? I NO I Remove A27. I I Can the frequency at Sl.3RF and SL2REF on I YES 

I I I I I L A20 be set as in Note 60? I 

6. f YES 19. 23. 25. 35. 

I Is fo = 8888888.8 Hz ± .I Hz? 
I NO I Does 3330 Display read 8888888.8 Hz? I YES J Is frequency at RF + 20 MHz output (rear panel) I NO I '"form ,h"k, in Table I (for only that fre'l I Replace the board now in the A9 slot. I I I I 

1 28888888.8 Hz? 
I 

L quency at which the unit has failed). 

ENTER HERE f to tYES ~ to NOTE 5. 20. 24. 33. 34. 26. 43. The number in the upper left·hand corner of each 
box on the troubleshooting tree corresponds to the 

I I I Go to the Controller Troubleshooting Tree, I I I I 

irES I Program on the front panel. I I IYES J 
I 

number in the troubleshooting tree notes. These Set f= 8888888.8 Hz. Go to Amplitude Section Troubleshooting. Does the instrument pass these checks? Now does the N3 loop fail? Replace N3 VTO. 
notes contain additional information concerning the St'P7. 

I I 
Frequency"" 0 Hz 

I I procedure to be performed. 
I. 

t YES 
to i 

I 
Set f= 12777777.7 Hz. 

I 
4. 12. 89. 32. 39. 

Connect counter output to EXT REF IN. 

I INO I I l I Set switch on rear of 3330 to EXT REF IN. Does 3330 Display read 12777777.7 Hz? Go to the Table of Symptoms. I Ch"k Tables 3 through 6 for those freque",ies I I Remove All and A9. Change ,witch position on I 
SWap the boards in the All and AI3 slots. Set Amplitude to + 13.44 dBm. 

I I 
and N-Ioops that failed. If the instrument fails All and A9. Interchange the position of the 

I these checks, replace the Digital Output (AS). boards removed. 

2. ! 3. fYES 27. ~ 28. iYES 29. i YES 

I On 'ear of ,ountero I I Isfo "" 12777777.7 Hz ± .1 Hz? 

I I 

I NO I I NO I I NO Set mode to INT STD FREQ. Output standard Did the N4 loop fa~? Did the N3 loop fail? Did the N2 loop fail? 
frequency to 10 MHz. I 

I I I I I I 

17. 
to 

18. 45. 

~ YES 

46. 47. 48. 

I Does 3330 Display read 12777777.7 Hz? I NO IGo to the Controller Troubleshooting Tree, I I I NO 
_I Remove All and A9; change switch position on l I Now, does the N4100p fail? INO I I I 

1 Step 7. Did the N3 loop fail? All and A9; return the board taken from the Replace the board now in the All slot. 

I 
1 All position to the A9 position and vice·versa. J 

I I I 

21. 
+ YES 

so. 
+ YES 

90. 49. 
~YES 

II' freque",y at RF + 20 MHz output'(rear panel) I NO l IYES I I I 

Replace the N4 VTO. 

I 

32777777.7 Hz ±.I Hz (with counter ac Did the N::! loop fail? Does instrument perform as in Note 90? 
coupled 0.1 volt sensitivity)? I 

I I 

22. 
~ YES 

51. tNO 
52. 53. 55. 

.. 

I I I I I irES I I I ~~~~eth'!" ':i~gh ~:sit~~:.doninA:~ean1119s1~i ~ Go to Amplitude Section Troubleshooting. Interchange the All and AI3 boards. Now, does the N3 loop fail? Replace the Al2 board witl). a new board. 

I I J I I 
I the b?ard taken from the All slot in the A9 slot 

and vice-versa. 

NO 

54. 

J Repl"e the board now in the A13 slot with a ~ I new board. 

Scans by ArtekMedia © 2008



44. YES 

Does instrument perform as in Note 44? 

Program on the front panel. 
Frequency'" 0 Hz 

Remove All and A9~ change switch position on 
All and A9; return the board taken from the I----I~ 
All position to the A9 position and vice-versa. 

Does instrument perform as in Note 90? 

Now, does the N3 loop fail'? 

NO 

Replace A27 wi'_h a new board. 

Remove A21. 

Remove A27. 

Replace the Al2 board with a new board. 

54. 

Replace the board now in the AI3 slot with a 
new board. 

Replace A22 with a new board. 

Remove A23 and A24. 

Replace A22 with new board. 

Replace Al7 with a new board. 

Replace N3 VTO. 

Remove AIS. 

Replace the board now in the A 11 slot. 

Remove A9 and the board in the All slot. 

~~arb~~rt~~ak~~CRt~~~~AI~nsl~f tna~hde~· ~~ I---~~ 
and vice·\-ersa. 

Program 0 Hz on front panel 

the hoard now in the All slot with a 

Perform the checks in Table 2. 

NOTE 

The number in the upper left-hand corner of each 
box on the troubleshooting tree corresponds to the 
number in the troubleshooting tree notes. These 
notes contain additional information concerning the 
procedure to be performed. 

Replace A25 with a new board. 

Replal:c A23 with a new hoard 

3330A - 0 - 2890 

Figure 7-3. Frequency Generating Troubleshooting Tree. 
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SL 1 PHASE DETECTOR 

The following procedure may be used for verification and 
troubleshooting of the SLl Phase Detector. The procedure 
forces the Phase Detector into certain operating conditions 
and checks for the appropriate outputs. Assembly location 
is shown in Figure 5-8. 

a. Disconnect ac power from the instrument. 

b. Remove A9, N4 Counter/Sampler, from the instru­
ment and move the slide switch A9S1 off the N4 position. 
Replace A9. 

c. Remove A25, SLl VTO, from the instrument. 

d. Near the left rear of the instrument, disconnect the 
red cable from the I MHz jack and connect it to the 
20 MHz jack. This places a 20 MHz signal on the rear panel 
I MHz OUT connector. 

e. Connect a BNC-to-split-pair cable to the rear panel 
I MHz OUT connector. Connect the ground side of the 
split pair to the 3330A/B chassis, and connect the high side 
to A24TP2 (see component locator drawing of Schematic 
No. 10). 

f. Mount A23, SLl Phase Detector, on a printed circuit 
extender. 

g. Connect ac power to the instrument and turn front 
panel switch to ON. 

h. Set front panel controls as follows: 

FREQ ....................... 0.2 Hz 
FREQ STEP ................... 0.1 Hz 
TIME/STEP. . . . . . . . . . . . . . . .. 3000 ms 

i. Connect Channel A of a dual channel oscilloscope to 
A23TP3, and connect Channel B to A23TP6. Internally 
trigger oscilloscope on Channel B. The following waveforms 
should be present (each 200 kHz, TTL levels): 

Channel A 
A23TP3 

Channel B 
A23TP6 

r 

i 
~ 

~ 
I 
I 
I 
I 
I 
I I 

I4T--..t 

, r-
. , 

'" 

r 
". 

The time "T" is not critical, but the two pulses should not 
be coincident, and "T" should remain constant. If these 
conditions are not met, troubleshoot the circuits which 
precede test points 3 and 6. 

j. If the previous check (Step i) is correct, increment the 
frequency to 0.3 Hz by momentarily pressing FREQ t. 
Channel A (TP3) should drift to the right relative to Chan­
nel B (TP6). When the pulses on Channel A and Channel B 
coincide, they should both disappear momentarily, then 
reappear. If this does not occur, troubleshoot the blanking 
circuit (between A23TP2/TP5 and TPI4). 

k. Connect Channel B of the oscilloscope to A23TP7 
(Channel A still connected to A23TP3). Trigger the oscil­
loscope on Channel A. 

1. Set front panel controls as follows: 

FREQ ....................... 0.2 Hz 
FREQ STEP ................... 0.1 Hz 
TIME/STEP. . . . . . . . . . . . . . . .. 3000 ms 

m. The waveform on Channel A should be as shown 
below. The waveform on Channel B may be as in either (1), 
(2), or (3). If Channel B appears as in (2), press FREQ -I­

momentarily. The waveform should drift through a pulse 
display similar to (1) and then go to 0 V. Ifnot, see Step q. 
If Channel B appears as in (3), press FREQ t momentarily. 
The waveform should drift through a pulse display similar 
to (1), and then go to + 5 V. If not, see Step q. 

Channel A 

r 

. 

I I l 
Channel B (1) I 

Inn n 
Pulse Width I I 
Not Critical ~ 14-

I AandBMust 
141- Coincide 

(2) --------------- + 5 V 

(3) -------------- 0 V 

n. If the waveform in (1) appears on Channel B in Step 
m, the time relationship between A and B should be as 
shown. If the relationship is not correct, see Step q. 

o. If the waveform relationship in Step n is correct, 
press FREQ t momentarily. Channel B should go to + 5 B 
(2) and remain. Ifnot, see Step q. 

p. If Step 0 is correct, press FREQ -I- twice. Channel B 
should go through a pulse display to 0 V (3) and remain. 
If not, see Step q. 

q. If the conditions of Steps m, n, 0, or p are not cor­
rect, troubleshoot the diplexer, A231C7, the ROM, 
A231C8, or the 1-K flip-flops, A23IC9 and II. 

r. When all of the preceding tests are met, the SLl 
Phase Detector is operating correctly. Replace A23 and 
A25 in the instrument, and return the red cable from the 
20 MHz jack to the I MHz jack. Return the A9 slide switch 
to the N4 position. 

SL2 PHASE DETECTOR 

The following procedure may be used for verification and 
troubleshooting of the SL2 Phase Detector. The procedure 
forces the Phase Detector into certain operating conditions 
and checks for the appropriate outputs. Assembly location 
is shown in Figure 5-8. 

a. Disconnect ac power from the instrument. 

b. Remove A9, N4 Counter/Sampler, from the instru­
ment and move the slide switch A9S1 off the N4 position. 
Replace A9. 

c. Remove A22, SL2 VTO, from the instrument. 

d. Near the left rear of the instrument, disconnect the 
red cable from the I MHz jack and connect it to the 
20 MHz jack. This places a 20 MHz signal on the rear panel 
I MHz OUT connector. 

e. Connect a BNC-to-split-pair cable to the rear panel 
MHz OUT connector. Connect the gorund side of the 

split pair to the 3330A/B chassis, and connect the high 
side to A21TPI2 (see component locator drawing ofSche­
matic No.8). 

f. Mount A21, SL2 Mixer/Phase Detector, on a printed 
circuit extender. 

g. Connect ac power to the instrument and turn front 
panel switch to ON. 

h. Set front panel controls as follows: 

FREQ .................... 4000.2 Hz 
FREQ STEP. . . . . . . . . . . . . . . . .. 0.1 Hz 
TIME/STEP. . . . . . . . . . . . . . . .. 3000 ms 

i. Connect Channel A of a dual channel oscilloscope to 
A21TP6, and connect Channel B to A21TP7. Internally 
trigger the oscilloscope on Channel B. The following wave­
forms should be present (each 200 kHz, TTL levels): 

Channel A 
A21TP6 

Channel B 
A21TP7 

r 

I 
I 
I 
I 
I 
~T-.I 

r 

The time "T" is not critical, but the two pulses should not 
be coincident, and "T" should remain constant. If these 
conditions are not met, troubleshoot the circuits which pre­
cede test points 6 and 7. 

j. Change front panel FREQ setting to 4002.0 Hz. 

k. Connect Channel B of the oscilloscope to A21TP14. 

1. Set the oscilloscope time base to 5 ms/div. The fol­
lowing waveform should be observed on Channel B . 

m. Change oscilloscope time base to 2 Jl.s/div. The fol­
lowing waveform should be observed on Channel B. 

n. If these waveforms are not correct, troubleshoot the 
pulse blanking circuit (between A21TP4/TP5 and TPI4). 

o. Connect Channel B of the oscilloscope to A21 TP15 
(Channel A still connected to A21TP6). Internally trigger 
the oscilloscope on Channel A. 

p. Set front panel controls as follow 

FREQ ..................• 
FREQ STEP .............. . 
TIME/STEP .............. . 

q. Set the oscilloscope time base to 

r. A21TPI5 (Channel B) should be 
low (approximately + 5 V or 0 V). If 
square wave present, see Step u. 

s. If Channel B is at + 5 V in Ste 
once. A square wave should appear for 
trace should go to 0 V and remain. I 
FREQ t twice. The square wave sho 
moment, then the trace should go to 

7-14 
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p. Set front panel controls as follows:

FREQ . . 4000 .2 Hz
FREQ STEP. . . 0.1 Hz
TIME/STEP . 3000 ms

q. Set the oscilloscope time base to 2 ps/div.

r. A2ITP I 5 (Channel B) should be either a TTL high or
low (approximately + 5 V or 0 V). If not, or if there is a

square wave present, see Step u.

s. tf Channel B is at + 5 V in Step r, press FREQ J

once. A square wave should appear for a moment, then the
trace should go to 0 V and remain. If this occurs, press

FREQ t twice. The square wave should reappear for a

nroment, then the trace should go to + 5 V and remain.

If these results are not obtained, see Step u.

t. If Channel B is at 0 V in Step r, press FREQ t once.
A square wave should appear for a moment, then the trace
should go to + 5 V and remain. If this occurs, press FREQ J

twice. The square wave should reappear for a mornent, then
the trace should go to 0 V and remain. If these results are
not obtained, see Step u.

u. If the proper results are not obtained in Steps r, s, or
t, troubleshoot the Diplexer, A2IIC8, the ROM, A21lC9,
or the J-K Flip-Flops , A21 IC10 and 1 1.

v. When all of the preceding tests are met, the SL2
Phase Detector is operating correctly. Replace A2l and
A22 in the instrument, and return the red cable frorn the
20 MHz jack to the I MHz jack. Return the ,{9 slide switch
to the N4 position.
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p. Set front panel controls as follows: 

FREQ .................... 4000.2 Hz 
FREQ STEP ................... 0.1 Hz 
TIME/STEP. . . . . . . . . . . . . . . .. 3000 ms 

q. Set the oscilloscope time base to 2 Ils/div. 

r. A21TP15 (Channel B) should be either a TTL high or 
low (approximately + 5 V or 0 V). If not, or if there is a 
square wave present, see Step u. 

s. If Channel B is at + 5 V in Step r, press FREQ + 
once. A square wave should appear for a moment, then the 
trace should go to 0 V and remain. If this occurs, press 
FREQ t twice. The square wave should reappear for a 
moment, then the trace should go to + 5 V and remain. 

7-14 

If these results are not obtained, see Step u. 

1. If Channel B is at 0 V in Step r, press FREQ t once. 
A square wave should appear for a moment, then the trace 
should go to + 5 V and remain. If this occurs, press FREQ + 
twice. The square wave should reappear for a moment, then 
the trace should go to 0 V and remain. If these results are 
not obtained, see Step u. 

u. If the proper results are not obtained in Steps r, s, or 
t, troubleshoot the Diplexer, A21IC8, the ROM, A21IC9, 
or the J-K Flip-Flops, A2 IIC 10 and 1 J. 

v. When all of the preceding tests are met, the SL2 
Phase Detector is operating correctly. Replace A21 and 
A22 in the instrument, and return the red cable from the 
20 MHz jack to the 1 MHz jack. Return the A9 slide switch 
to the N4 position. 
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Model 3330A/B Section VII

AMPLITUDE NOTES
plo Figwe 7-4

2. This check verifies the ability of the unit to deliver 29. See Note 17.
full output into a 50 ohm load. Under these condi-
tions, all logic levels into both the Attenuator and the 30,31 . NOTE
Amplitude Reference are low. You may put A32B on the extender without removing A31

liom 4328. An extender Jbr A3I is not necessary since

3,4. It has been verified that the instrument is delivering A3l does not need to be in the circuit for this test.

full output into a 50 ohm load' This meals tn1l, it The instrument is not delivering the correct voltage
there are any problems in the output st:,!t:n: tn:I into a 50 ohm load. This step ch--ecks the input to the
must be due either to the Attenuator or the_Ampli- Ltenuator.
tude Reference. By setting the output to + 5.67 dBm,
the number sent to the Ampttude Reference from 32. See Note 7.g,.
the Controller is changed from 000 to 777. This
change in amplitude setting checks the ability of the 35. See Note 23.

Amplitude Reference to respond to a change in bit -.patterns. 
- ---r---- - 36' See Note 17'

Before performing this check, it is recornmended that
Paragraph 5-37 Amplitude Reference (33308) be
performed. If this adju stnrent cannot be made,
proceed to step 13.

5,6. This new amplitude setting further checks the ability
of the Amplitude Reference to respond to changing
bit patterns.

7 ,8. This setting checks the Controller to see if it is

providing the proper information to the Attenuator.

9,1 0. See No te 7 ,8.

16. Since the display is correct, the problem is in the
Controller and must be on the Digital Output board 39,40.
of the Controller. It is possible for the display to be

correct while the digital information sent to the
Output Section is incorrect. This is because the digital
information for the displays comes from a different
point than the information which is sent to the
Output Section.

17 . Since both the display and the digital output to the
Output Section are incorrect, the Controller or the
Keyboard is faulty (see Note 16).

21 . See Note 16.

22. See Note 17 .

24. See No te 17 .

28. See Note 23.

37 ,38. The voltage at the input to the Attenuator is

incorrect. The purpose of this check is to determine if
the Amplitude Reference is functioning properly.

a. If the voltage at AL6TP25 is 10 t .007 Vdc,
proceed to Step 50.

b. If the voltage at A26TP25 is not within the
limits, try adjusting 426R17.

c. If the voltage cannot be set between the limits,
proceed to Step 39.

d. If the voltage can be set between the limits,
return to Step 1 .

The output of the Amplitude Reference is incorrect.
The purpose of this check is to remove those circuits
which might load the output of the Amplitude
Referenc e.

a. If the voltage at A26TP25 is 10 + .007 Vdc,
proceed to Step 44.

b. If the voltage at A26TP25 is not within the
limits, try adjusting A26R17.

c. If the voltage cannot be set between the limits,
proceed to Step 41.

d. If the voltage can be set between the limits,
proceed to Step 44.

23. Since the Controller is not providing the correct
information to the Attenuator and the display is 41,42. This checks the logic from the controller to the
working correctly, the problem must be on the Amplitude Reference.
Digital Output (A5) of the Controller. This is because
the digital information to the display from the 44,45. Apparently, one of the boards was loading the
Controller and the information from the Controller Amplitude Reference. The purpose of these checks is
to the Output Section come from different points on to determine which board is loading.
the A.5 assemblv.

53. If the output voltage is low, the Amplitude Reference
should try to oorrect the error by applying a positive
voltage greater than + 5.5 Vdc to the Amplitude
Modulator.

7 -ts

Model 3330AjB Section VII 

AMPLITUDE NOTES 
p/o Figure 7-4 

2. This check verifies the ability of the unit to deliver 29. See Note 17. 

3,4. 

full output into a 50 ohm load. Under these condi­
tions, all logic levels into both the Attenuator and the 
Amplitude Reference are low. 

It has been verified that the instrument is delivering 
full output into a 50 ohm load. This means that, if 
there are any problems in the Output Section, they 
must be due either to the Attenuator or the Ampli­
tude Reference. By setting the output to + 5.67 dBm, 
the number sent to the Amplitude Reference from 
the Controller is changed from 000 to 777. This 
change in amplitude setting checks the ability of the 
Amplitude Reference to respond to a change in bit 
patterns. 

Before performing this check, it is recommended that 
Paragraph 5-37 Amplitude Reference (3330B) be 
performed. If this adjustment cannot be made, 
proceed to Step 13. 

5,6. This new amplitude setting further checks the ability 
of the Amplitude Reference to respond to changing 
bit patterns. 

7,8. This setting checks the Controller to see if it is 
providing the proper information to the Attenuator. 

9,10. See Note 7,8. 

16. Since the display is correct, the problem is in the 
Controller and must be on the Digital Output board 
of the Controller. It is possible for the display to be 
correct while the digital information sent to the 
Output Section is incorrect. This is because the digital 
information for the displays comes from a different 
point than the information which is sent to the 
Output Section. 

17. Since both the display and the digital ou tpu t to the 
Output Section are incorrect, the Controller or the 
Keyboard is faulty (see Note 16). 

2l. See Note 16. 

22. See Note 17. 

23. Since the Controller is not providing the correct 
information to the Attenuator and the display is 
working correctly, the problem must be on the 
Digital Output (A5) of the Controller. This is because 
the digital information to the display from the 
Controller and the information from the Controller 
to the Output Section come from different points on 
the A5 assembly. 

24. See Note 17. 

28. See Note 23. 

30,3l. NOTE 
You may put A32B on the extender without removing A3l 

lrom A 32B. An extender j(Jr A3l is not necessary since 
A3l does not need to he in the circuit for this test. 

32. 

35. 

36. 

The instrument is not delivering the correct voltage 
into a 50 ohm load. This step checks the input to the 
Attenuator. 

See Note 7,8. 

See Note 23. 

See Note 17. 

37,38. The voltage at the input to the Attenuator is 
incorrect. The purpose of this check is to determine if 
the Amplitude Reference is functioning properly. 

a. If the voltage at AL6TP25 is 10 ± .007 Vdc, 
proceed to Step 50. 

b. 

c. 

d. 

If the voltage at A26TP25 is not within the 
limits, try adjusting A26 RI 7. 

If the voltage cannot be set between the limits, 
proceed to Step 39. 

If the voltage can be set between the limits, 
return to Step I. 

39,40. The output of the Amplitude Reference is incorrect. 
The purpose of this check is to remove those circuits 
which might load the output of the Amplitude 
Reference. 

a. If the voltage at A26TP25 is 10 ± .007 Vdc, 
proceed to Step 44. 

b. 

c. 

d. 

If the voltage at A26TP25 is not within the 
limits, try adjusting A26R17. 

If the voltage cannot be set between the limits, 
proceed to Step 41. 

If the voltage can be set between the limits, 
proceed to Step 44. 

41,4 2. This checks the logic from the controller to the 
Amplitude Reference. 

44,45. Apparently, one of the boards was loading the 
Amplitude Reference. The purpose of these checks is 
to determine which board is loading. 

53. If the output voltage is low, the Amplitude Reference 
should try to correct the error by applying a positive 
voltage greater than + 5.5 Vdc to the Amplitude 
Modulator. 

7-15 
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Section VII Model 3330A/B

AMPLI TUDE NOTES (cont'd)
p/o Figure 7-4

54. If the output voltage is high, the Amplitude Refer-
ence should try to correct the error by applying a

voltage of 0 to - I volt dc to the Amplitude Modula-
tor.

57, The following procedure is for checking the ability of
the Modulator to operate over a l0 dB range. When
A29SW1 is in the open position, the leveling loop is
broken. The pretune signal from the Amplitude
Reference is then used to check the ability of the
Modulator to operate over a l0 dB range.

a. Move the switch on A29 to the open position.

b. Set the the amplitude to + 13.44 dBm.c 
lfifi,fr,filf':?5l1o,oTlii,i't 

the

d. Set amplitude to + 3.45 dBm. Record the

ffirffiH-peak 
Amplitude at xA29 pin labeled

e. In Steps c and d is the following ratio
'3 18 + 'r? 

amplitude at * 3.4sdBm
ratio =

amplitude at + 13.44 dBm

58. With A29SW1 open:

Remove A28 (set Amplitude to any level)

Ground XA29 pin labeled AERR

c. At A29TP2, is the voltage 0 Vdc to - 1.0 Vdc?
If no, go to Step 61.If yeS, go to Step d.

d. Remove ground from XA29 pin labeled AE,RR.

e. Put A28 in unit"

f. Set Amplitude to + 13.44 dBm.

g. Ground XA29 pin labeled 20MHz MIX.

h. At A29TP2 is voltage greater than + 5.5 Vdc?

60. See Note 57 .

66. See Note 23.

61 . See Note 17.

70. The purpose of this check is to determine if the
leveling circuitry is working properly.

7 | . The purpose of this check is to determine if the
problem is in the LEVELING switch or in the
Controller. One of these must be defective since logic
applied to the leveling loop by the Controller was

incorrect.

74. The purpose of this check is to determine if the relay
on the Output Amplifier board (A32) is switching
properly.

76. The purpose of this check is to see if the relay Kl on
the Amplitude Detector/Comparator is working prop-
erly.

a.

b.

7 -16
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AMPLITUDE NOTES (Cont'd) 
p/o Figure 7-4 

54. If the output voltage is high, the Amplitude Refer- c. At A29TP2, is the voltage 0 Vdc to - 1.0 Vdc? 
If no, go to Step 61. If yes, go to Step d. ence should try to correct the error by applying a 

voltage of 0 to - 1 volt dc to the Amplitude Modula-
tor. d. Remove ground from XA29 pin labeled AERR. 

57. The following procedure is for checking the ability of 
the Modulator to operate over a 10 dB range. When 
A29SWI is in the open position, the leveling loop is 
broken. The pretune signal from the Amplitude 
Reference is then used to check the ability of the 
Modulator to operate over a 10 dB range. 

58. 

7-16 

a. 

b. 

c. 

Move the switch on A29 to the open position. 

Set the the amplitude to + 13.44 dBm. 

Record the peak-to-peak amplitude of the 
signal at XA29 pin labeled 20 MHz Mix. 

d. Set amplitude to + 3.45 dBm. Record the 
peak-to-peak Amplitude at XA29 pin labeled 
20 MHz. 

e. In Steps c and d is the following ratio 
.318±.l? 

amplitude at + 3.45 dBm 
ratio 

amplitude at + 13.44 dBm 

With A29SWI open: 

a. Remove A28 (set Amplitude to any level) 

b. Ground XA29 pin labeled AERR 

e. Put A28 in uniL 

f. Set Amplitude to + 13.44 dBm. 

g. Ground XA29 pin labeled 20MHz MIX. 

h. At A29TP2 is voltage greater than + 5.5 Vdc? 

60. See Note 57. 

66. See Note 23. 

67. See Note 17. 

70. The purpose of this check is to determine if the 
leveling circuitry is working properly. 

71. The purpose of this check is to determine if the 
pro blem is in the LEVELING switch or in the 
Controller. One of these must be defective since logic 
applied to the leveling loop by the Controller was 
incorrect. 

74. The purpose of this check is to determine if the relay 
on the Output Amplifier board (A32) is switching 
properly. 

76. The purpose of this check is to see if the relay Kl on 
the Amplitude Detector/Comparator is working prop­
erly. 
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Amplitude
setting
(dBm)

Logic Weights

800A 400A 200A 100A 80A 40A 20A A10 A8 A4 A2 A1

+ 4.56

+ 5.67

+ 13.44

1

o

0

o

1

0

o

1

U

0

1

0

1

0

0

0

1

0

0

1

o

o

1

0

1

0

0

0

1

0

0

1

0

o

1

0

Tabf e 1. Logic Weights f or A26.
(all available on Motherboard)

Table 2. Logic Weights for A31.
(all available on Motherboard)

Check XA3l pin labeled
SU. If this pin is LOW,
replace A19.

Perform this check for
each setting of leveling
switch.

Perform this check for
each setting of the leveling
switch.

Amplitude
setting
(dBm)

Logic Weights

8K 4K 2K 1K

+ 13.44

- 60.00

- 70.00

0

o

1

o

1

0

0

1

o

0

1

o

Table 3. Control Logic.

Leveling ACl AC2

OFF
SLOW
FAST

1

0
1

1

o
0

Table 4. Switch Logic.

Leveling A B

OFF
SLOW
FAST

I

o
1

1

o
0

Table 1. Logic Weights for A26. 
(a II available on Motherboard) 

Amplitude Logic Weights 
setting 
(dBm) 800A 400A 200A 100A 80A 40A 20A Al0 A8 A4 A2 Al 

+4.56 1 0 0 0 1 0 0 0 1 0 0 0 

+ 5.67 0 1 1 1 0 1 1 1 0 1 1 1 

+ 13.44 0 0 0 0 0 0 0 0 0 0 0 0 

Table 2. Logic Weights for A31. 
(all available on Motherboard) 

Amplitude logic Weights 

setting 
(dBm) 8K 4K 2K 

+13.44 0 0 0 

- 60.00 0 1 1 

70.00 1 0 0 

Check XA31 pin labeled 
SUo If this pin is LOW, 
replace A19. 

Table 3. Control Logic. 

Leveling I ACl AC2 

OFF 

I 
1 1 

SLOW 0 0 
FAST 1 0 

Perform this check for 
each setting of leveling 
switch. 

lK 

0 

1 

0 

Table 4. Switch Logic. 

Leveling A B 

OFF 1 1 
SLOW 0 0 

FAST 1 0 

Perform this check for 
each setting of the leveling 
switch. 
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II. 23. 

Replace A31 with a new board. I Replace the Digital Output Assembly (AS). I 
9. 10. YES 12. tYES 24. 

I Program AMPL to - 70.00 dBm. I Are logic levels on XA31 as shown in Table 21 
NO J Does 33308 AMPLITUDE read - 70.00 clBm on I NO I Go to Controller Troubleshooting, Step 7. 

I 
I display? 

I I 

.. fYES 27. 28. 

I Are logic levels on XAJI as shown in Table 21 
INO Does 33308 AMPLITUDE read - 60.00 dUm on YES I Replace the Digital Output Assembly (AS). I I 

display? 

I 

r 

NO 
7. 29. 

I Program AMPL to - 60.00 dBm. I Go to Controller Troubleshooting, Step 7. 

5. 6. 1 YES 18. 20. 22. 

I Program AMPL to + 4.56 dBm. I .1 Is the de voltmeter indication + 3.595 Vdc to I NO 
Are logic levels on XA26 as shown in Table I? 

NO I Does 3330B AMPLITUDE read + 4.56 dBm on I NO I Go to Controller Troubleshooting, Step 7. 

I 
I + 3.600 Vdc? 

I 
I display? 

I I 
YES .YES 

19. 21. 

Replace A26 with a new board. I Replace the Digital Output Assembly (A5). I 
ENTER HERE 

NOTE 3. .. YES 13 . 15. 17. 69. 

The number in the upper left-hand corner of each I Pwg.-am AMPL to + 5.67 dBm. Connect a de I I Is the de voltmeter indication + 4.084 Vdc to I NO I Arc logic levels on XA26 as shown in Table I? 
INO Does 3330B AMPLITUDE read + 5.67 dBm on NO I 

I I Replace A32B with a new board. 
bo)( on the troubleshooting tree corresponds to the voltmeter to A26TP25. 

I 
I + 4.092 Vdc? 

I l I 
display? 

I 
Go to Controller Troubleshooting, Step 7_ 

number in the troubleshooting tree notes. These 
notes contain additional information concerning the 

~YES YES 
procedure to be performed. 

I. 2. YES 14. 16. M. YES 

I 
Program the 33308 as follows: 

I I Connect an ac voltmot" t"'ough a 50 ohm load I 
I I 

I Connect an o"ill"",op' to XA30 pin 
AMPL ........... ..... + 13.44 dBm to the 3330B OUTPUT. Replace A26 with a new board. Replace the Digital Oltput Assembly (AS) . (0-13 MHz). Is oscilloscope indication appn 
FREQ .... ....... ......... 10 kHz 

I 
I Is the ac voltmeter indication + 1.05595 V nns mately 10 KHz, 1.5 V pop, 0 Vdc offset? 

LEVELING ....... ... FAST(> I kHz) to + 1.04545 V rms? 

NO 
30. 33. 35. 55. 62. 

I Plm A32B on an ""nd" bo"d. Conn"t an ac I 
voltmeter to center pin on Plan A32B assembly. I Replace A31 with a new board. I I Replace the Digital Output Assembly (AS). I I I 

I P!ac. A29BSI to tho CLOSED po,llion. Rem 
Replace A2B with a new board. ground from XA29B pin S(20 MHz MIX). 

gram AMPL to + 13.44 dBm. 

31. l2. YES 34. rYES 36. 54. to 5f!:. YES 

I "th. ac voltm'''' indicatIon + 1.05595 V ,m, I YES .: k. loglo 1 • .,1, on XA31 ,,"'own In Tabl. 21 
INO J Does 3330B AMPLITUDE read + 13.44 dBm on I NO 

Go to Controller Troubleshooting, Step 7. Connect a dc voltmot" to XA28 pin A (AERR). F I Modulator Error Response check. 
to + 1_04545 V rms? I 

I 
I display? 

I 
Is dc voltmeter indication greater than + 5.5 Vdc? 

NO 
50. 

37. 53. 57. YES 

I I 
Program AMPL to + 13.44 dBm. Connect an ac I Connect a de voltmeter to XA28 pin A (AERR). I YES I voltmeter through a 50 ohm load to the 3330B 

Modulator check. Connect a dc voltmeter to A26TP25. OUTPUT. If indication is < + 1.04545 V rms, go I Is dc voltmeter indication 0.0 Vdc to· I Vdc? 

I I to Step 54. If >+ 1.05595 V rms, go to Step 53. 

ro NO 

38. 56. 59. 

I " tho dc voltm.'" indIcation + 10.007 Vdc to I YES 
+ 9.993 Vdc (See Notes 37,38)1 J I 

Replace A2B with a new board. I I Remove AJO from 3330B. 

NO 
39. 47. 48. YES 49. 

I I Is the dc voltmeter indication + 10.007 Vdc to NO I I I R.mo .. A28 and A29B fwm 3330B (dlaconnoct I Return A29B to 3330B. + 9.993 Vdc (if voltage is not within limits, Replace A29B with a new board. 
selectro cable fTom A2B). I adjust A26R17)? I 

40. 44. 45. t YES 46. 60. 

I " the dc voltmet" indIcatIon + 10.007 Vdc to I YES .: Retum A28 to 3330B (,,,,,onnect "1"",,o cabl.). i I Is the dc voltmeter indication + 10.007 Vdc to I NO 
Replace A2B with a new board. I Modulator check. 

+ 9.993 Vdc (See Notes 39,40)? J + 9.993 Vdc (if voltage is not within limits, I I adjust A26RI7)? 

NO YES 

43. 66. 63. 

I Replace A26 with a new board. I I Replace the Digital Output Assembly (AS). I I Replace AJO with a new board. 

41. 42. YES 65. 1 YES 67. 

I Remove A26 from 3330B. 
I I Are logic levels on XA26 as shown in Table I? 

I NO I Does 3330B AMPLITUDE read + 13.44 dBm on I NO Go to Controller Troubleshooting, Step 7. NOTE 
3330A-D-2881 I I I 

I display? I 
The number in the upper left·hand corner of each 
box on the troubleshooting tree corresponds to the 
number in the troubleshooting tree notes. These 
notes contain additional information concerning the 
procedure to be performed. 
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?E 

I corner of each 
rresponds to the 
ee notes. These 
1 concerning the 

~88' 

4l 

AMPL to + 5.67 dBm. 

NO 

Remove A26 from 3330B. 

Program AMPL to + 4.50 d ~rn. 

YES 

is the de voltmeter indication + 4.084 Vdc to 
t 4.092 Vdc? 

Return A28 to 3330B (reconnect selectro cable). ~--___ -I 

11. 

Replace A3l with a new board. 

Does 3330B AMPLITUDE read + 5.67 dBm un 
display? 

Go to Controller Troubleshooting, Step 7. 

50. 

Program AMPL to + 13.44dBm. Connect an ac 

Gu to Controller Troubleshooting, Step 7. 

Replace the Digital Output Assembly (AS). 

12. 

f-"-'=-----I~ ~~~a:i30B AMPLITUDE read + 4.56 dEm on Gu to Controller Troubleshooting, Step 7. 

17. 

Go to Controller Troubleshooting, Step 7. 

~00t~~~. ~;~~a~o~O :~l~ 1~_~l~;~5t~ r~s~~~ I-_--L-i~ 
to Step 54. If>+ 1.05595 V flTIS. go to Step 53. 

I YES 

Is the de voltmeter indkation -+ to.007 Vdc to 
1-------1 -+ 9.993 Vdc (if voltage is not within limits, 

adjust A26R17)? 

Repiac.: A2k with a new board. 

Go to Controller Troubleshooting, Step 7 

Replace A298 with a new board. 

(,0 

NOTE 

The number in the upper left·hand corner of each 
box on the troubleshooting tree corresponds to the 
number in the troubleshooting tree notes. These 
notes contain additional information concerning the 
procedure to be performed. 

77. 

76. 

Connect 

74. 

72. 

Replace AJO with a new board. 

Replace A29B with a new board. 

Replace A29Bwith a new board. 

Replace A32B with a new board 

Replace the Digital Input Assembly (A6). 

Figure 7-4. Amplitude Troubleshooting Tree. 
7-17/7-18 
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Model 3330A/B

CONTROLLER-KEYBOARD

You should have arrived at this check through either the

Controller Troubleshootitg, the Frequency Section Trou-
bleshooting, the Amplitude Section Troubleshooting, or the
observation that the unit will not sweep Frequency and/or
Amplitude. Perform the following checks in the order in
which they are presented.

ISOLATION

move any of the other
when checking Pin 2.

If the logic levels for
Table 2, perform Steps

Section VII

sweep function switches

Pin 2 are as shown in
a and b for the next pin.

2.

1. Check Pin 10 of the KEYBOARD connector at the
front of the Mother Board (A4). (Thit is a 14 pin
connector on the Mother Board and is labeled with
the words KEYBOARD. (Pin 1 is also labeled.) With
the unit in local, Pin 10 should be low (logic probe
light OFF). If this pin is high, replace the Digital
Input fusembly (46). If this Pin is low, proceed to
Check 2.

The purpose of this check is to determine if the keys
and their associated circuitry are functioning prop-
erly. The following procedure explains the use of
Table I to accomplish this objective:

Press the first key (FREQ) in Table I .

With FREQ pressed, check Pins 1 thru 6 on the
KEYBOARD connector with the -hp- Logic
probe. If the logic levels for Pins 1 thru 6 are
not as shown in Table I , the Keyboard (A1) is

faulty. If the logic levels are correct, proceed to
Step c.

With FREQ pressed, connect the logic probe to
Pin 9. Now release FREQ. The light on the
logic probe should go ON. If this does not
happen, the Keyboard (A1) is faulty. If the
light does go ON, proceed to Step d.

Repeat Steps a thru c for the remaining keys. If
all keys produce the required Logic States at

the Keyboard connector, proceed to Check 3.

If not; replace Keyboard.

The purpose of this check is to verify that the front
panel slide switches are functioning properly. The

following procedure uses Table 2 to verify proper
operation of the slide switches. The (( " ill Table 2
represents a "don't care" situation. All of the pins
listed in Table 2 are located on the 14-pin SLIDE SW

Connector at the front of the Mother Board. On the
bottom of this connector, the Mother Board is

labeled SLIDE SW. and Pin 1 is labeled.

Place the logic probe on Prn 2 of the SLIDE SW

connector.

Move the TIME/STEP slide switch through each

of the positions under the Switch Position
column in Table 2. (The switch should be

moved through the positions 3000, 1000, 300,
100, 30, 10, 3, and 1.) It is not necessary to

a.

b.

d.

3.

b.

Table '1 . Keyboard.

Key Code

Pins on KEYBOARD Connector
(See Bottom of Mother Board)

"t 2 3 4 5 6
9

when released

FREO
FR EO STEP
AMP L
AMPL STEP
o

1

2

3
4
5

6
7

8

:

Hz

kHz
MHz
+ dBm
- dBm

FREO STEP
x10

FR EO STEP
;10

FR EO STEP
x2

FR EO STEP
+2

AMPL STEP
xl0

AMPL STEP
+10

AMPL STEP
x2

AMP L STEP
2

FREO T

FREO {

AMPL T

AMPL I
STOP
START CONT
START SING LE
FIR ST POI NT

14
15
16
17

60

61

62
63
64
65

66
67
70
71

72

75
76
77

73
74

40

41

44

45

42

43

46

47

52
53

51

50
30
31

33
32

o 11011
011010
011001
011000
100111

110111

110110

10011

10010

110101

110100

110001

10000

1001.l o
100101
100100
100011
100010

100001
100000
000111
000110
000101

000010
000001
000000
000100
000011

010101
010100

010110
010111
001111
001110
001100
001101

o-1

0-1

0-1

0-1

0-1

0-1

0-1

o-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

o-1

o-1

0-1

0-1

0-1

o-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1

0-1
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Model 3330A/B Section VII 

CONTROLLER-KEYBOARD ISOLATION 

You should have arrived at this check through either the 
Controller Troubleshooting, the Frequency Section Trou­
bleshooting, the Amplitude Section Troubleshooting, or the 
observation that the unit will not sweep Frequency and/or 
Amplitude. Perform the following checks in the order in 
which they are presented. 

1. Check Pin 10 of the KEYBOARD connector at the 
front of the Mother Board (A4). (This is a 14 pin 
connector on the Mother Board and is labeled with 
the words KEYBOARD. (pin I is also labeled.) With 
the unit in local, Pin 10 should be low (logic probe 
light OFF). If this pin is high, replace the Digital 
Input Assembly (A6). If this Pin is low, proceed to 
Check 2. 

2. The purpose of this check is to determine if the keys 
and their associated circuitry are functioning prop­
erly. The following procedure explains the use of 
Table I to accomplish this objective: 

a. Press the first key (FREQ) in Table I. 

b. With FREQ pressed, check Pins 1 thru 6 on the 
KEYBOARD connector with the -hp- Logic 
probe. If the logic levels for Pins 1 thru 6 are 
not as shown in Table I, the Keyboard (AI) is 
faulty. If the logic levels are correct, proceed to 
Step c. 

c. With FREQ pressed, connect the logic probe to 
Pin 9. Now release FREQ. The light on the 
logic probe should go ON. If this does not 
happen, the Keyboard (AI) is faulty. If the 
light does go ON, proceed to Step d. 

d. Repeat Steps a thru c for the remaining keys. If 
all keys produce the required Logic States at 
the Keyboard connector, proceed to Check 3. 
If not; replace Keyboard. 

3. The purpose of this check is to verify that the front 
panel slide switches are functioning properly. The 
following procedure uses Table 2 to verify proper 
operation of the slide switches. The" "in Table 2 
represents a "don't care" situation. All of the pins 
listed in Table 2 are located on the 14-pin SLIDE SW 
Connector at the front of the Mother Board. On the 
bottom of this connector, the Mother Board is 
labeled SLIDE SW, and Pin I is labeled. 

a. Place the logic probe on Pin 2 of the SLIDE SW 
connector. 

b. Move the TIME/STEP slide switch through each 
of the positions under the Switch Position 
column in Table 2. (The switch should be 
moved through the positions 3000, 1000, 300, 
100, 30, 10, 3, and 1.) It is not necessary to 

move any of the other sweep function switches 
when checking Pin 2. 

If the logic levels for Pin 2 are as shown in 
Table 2, perform Steps a and b for the next pin. 

Table 1. Keyboard. 

Pins on KEYBOARD Connector 

Key Code 
(See Bottom of Mother Board) 

1 2 3 4 5 6 9 
when released 

FREO 14 0 1 1 0 1 1 0-1 
FREO STEP 15 0 1 1 0 1 0 0-1 
AMPL 16 0 1 1 0 0 1 0-1 
AMPL STEP 17 0 1 1 0 0 0 0-1 

0 60 1 0 0 1 1 1 0-1 

1 61 1 0 0 1 1 0 0-1 

2 62 1 0 0 1 0 1 0-1 

3 63 1 0 0 1 0 0 0-1 

4 64 1 0 0 0 1 1 0-1 

5 65 1 0 0 0 1 0 0-1 

6 66 1 0 0 0 0 1 0-1 

7 67 1 0 0 0 0 0 0-1 

8 70 0 0 0 1 1 1 0-1 

9 71 0 0 0 1 1 0 0-1 

72 0 0 0 1 0 1 0-1 

Hz 75 0 0 0 0 1 0 0-1 
kHz 76 0 0 0 0 0 1 0-1 
MHz 77 0 0 0 0 0 0 0-1 
+dBm 73 0 0 0 1 0 0 0-1 
-dBm 74 0 0 0 0 1 1 0-1 

FREO STEP 40 1 1 0 1 1 1 0-1 

X10 
FREO STEP 41 1 1 0 1 1 0 0-1 

710 
FREO STEP 44 1 1 0 0 1 1 0-1 

X2 
FREO STEP 45 1 1 0 0 1 0 0-1 

72 
AMPL STEP 42 1 1 0 1 0 1 0-1 

X10 

AMPL STEP 43 1 1 0 1 0 0 0-1 
710 

AMPL STEP 46 1 1 0 0 0 1 0-1 
X2 

AMPL STEP 47 1 1 0 0 0 0 0-1 
72 

FREO' 52 0 1 0 1 0 1 0-1 
FREO I 53 0 1 0 1 0 0 0-1 

AMPL I 51 0 1 0 1 1 0 0-1 

AMPL + 50 0 1 0 1 1 1 0-1 
STOP 30 0 0 1 1 1 1 0-1 
START CONT 31 0 0 1 1 1 0 0-1 
START SINGLE 33 0 0 1 1 0 0 0-1 
FIRST POINT 32 0 0 1 1 0 1 0-1 
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Section VII Model 3330A/B

CONTRO L LE R-KEYBOAR D I SOLATI ON

c.

If the logic levels are not as shown in Table 2
for all pins, there is a problem on the SLIDE
SWITCH BOARD (A2). If you have checked all
the indicated pins and no failures were in-
dicated, proceed to Step c.

Connect the logic probe to Pin 6. Then, move
each of the following switches through each of
its positions. Note if the logic probe blinks high
momentar{y as each switch is moved from one
position to the next.

Switch Functions to be checked

Mode (AMP - FREQ)
STEPS
Direction ( UP, BOTH, DOWN)

If the unit passes this check, proceed to Step d.
If the unit does not pass this check, the slide
switch board (A2) is faulty.

Follow the instructions for Step c. Except,
check Pin 7 instead of 6. The logic probe
should be high and blink momentarily low in
this case. The TIME/STEP switch, iil addition
to the switch functions listed in Step c, should
be checked. If the unit pases this check,
proceed to Step e. [f the unit does not pass this
test, the problem is in the Controller.

Check Pin 4 on the SLIDE SW connector.
With the unit in local, Pin 4 should be high. If
the unit fails this check, there is a problem in

the Controller. If the unit passes this check,
proceed to Step f.

Connect the logic probe to Pin 5 of the SLIDE
SW connector. Turn the front panel LINE
switch to OFF. The logic probe light should be
ON. Turn the LINE to OFF. The logic probe
should blink OFF momentarily, then come
back ON. If this does not happen, there is a

problem on A19. Replace Al9.

If the unit has passed all these checks, the keyboard is
working properly.

4.

d.

Table 2. Slide Switches.

Sweep
Function
Switches

Switch
Position

Pin N umbers

2391011121314

SWE EP
Direction

Number
of

STEPS

SWE EP

Mode

TrM E/
STEP

UP

BOTH
DOWN

1 000
100

10

FR EQ
AMP L

3000
1 000
300
100
30
10

3
1

0
1

1

1

1

0

1

0
0

1

1

o

11 1

11 0
10 1

10 0
01 1

01 0
oo 1

00 0
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CONTROLLER-KEYBOARD ISOLATION 

c. 

If the logic levels are not as shown in Table 2 
for all pins, there is a problem on the SLIDE 
SWITCH BOARD (A2). If you have checked all 
the indicated pins and no failures were in­
dicated, proceed to Step c. 

Connect the logic probe to Pin 6. Then, move 
each of the following switches through each of 
its positions. Note if the logic probe blinks high 
momentarily as each switch is moved from one 
position to the next. 

Switch Functions to be checked 

Mode (AMP - FREQ) 
STEPS 
Direction ( UP, BOTH, DOWN) 

If the unit passes this check, proceed to Step d. 
If the unit does not pass this check, the slide 
switch board (A2) is faulty. 

d. Follow the instructions for Step c. Except, 
check Pin 7 instead of 6. The logic probe 
should be high and blink momentarily low in 
this case. The TIME/STEP switch, in addition 
to the switch functions listed in Step c, should 
be checked. If the unit pases this check, 
proceed to Step e. If the unit does not pass this 
test, the problem is in the Controller. 

e. Check Pin 4 on the SLIDE SW connector. 
With the unit in local, Pin 4 should be high. If 
the unit fails this check, there is a problem in 

7-20 

the Controller. If the unit passes this check, 
proceed to Step f. 

f. Connect the logic probe to Pin 5 of the SLIDE 
SW connector. Turn the front panel LINE 
switch to OFF. The logic probe light should be 
ON. Turn the LINE to OFF. The logic probe 
should blink OFF momentarily, then come 
back ON. If this does not happen, there is a 
problem on A19. Replace A19. 

4. If the unit has passed all these checks, the keyboard is 
working properly. 

Table 2. Slide Switches. 

Sweep Switch Pin Numbers 
Function Position 
Switches 2 3 9 10 11 12 13 14 

UP - - - 0 1 
SWEEP BOTH - - 1 1 Direction 

DOWN - - 1 0 

Number 
1000 - 1 1 

of 100 - 0 1 

STEPS 10 - - 0 0 -

SWEEP FREQ - 0 

Mode AMPL - 1 

3000 1 1 1 
1000 1 1 0 -

TIME/ 300 1 0 1 -
STEP 100 1 0 0 - -

30 0 1 1 -
10 0 1 0 - -

3 0 0 1 

1 0 0 0 
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SCHEMATIC NOTES

I. PARTIAL REF'ERENCE DESIGNATIONS ARE SHOWN. PREF'IX WITH ASSEM-

BLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH FOR COMPLETE DESIG-
NATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE
NOTED.

3v
4v
5. -L
b.:

/->.
1. ffi DENOTES SCREWDRIVERGROUND.V\.-/
g. 

- 

r 
- 

-rrI-DENOTESASSEMBLY.

s. 7 DENoTES sIGNAL DESTINATIoN.

ro. n DENoTES FRoNT PANEL MARKING.

1r [-
12. DENOTES SCREWDRIVER ADJUST.

13.€39DENOTES WIRE COLOR; COLOR CODE SAME AS RESISTOR COLOR CODE.
FIRST NUMBER IDENTIFIES BASE COLOR, SECOND NUMBER IDENTIFIES
WIDER STRIP, THIRD NUMBER IDENTIF'IES NARROWER STRIP.

(e.g.€3 = WHITE,, RE,D, YELLOW.)

14. * AVERAGE VALUE SHOWN. OPTIMUM VALUE SELECTED AT FACTORY.

15. SCFIEMATIC DIAGRAMS INCLUDE ALL OPTIONS.

RESISTANCE IN OHMS
CAPACITANCE IN MIC ROFARADS
INDUCTANCE IN MICROHENRYS

DENOTES FLOATABLE CIRCUIT GROUND.

DENOTES ASSEMBLY CIRCUIT GROUND.

DENOTES CHASSIS CIRCUIT GROLIND.

DENOTES POWER LINE GROUND.

,...------- S C HEM A TI C NOT E S ---------, 

1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX WITH ASSEM· 
BLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH FOR COMPLETE DESIG· 
NATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE 
NOTED. 

RESIST ANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MICROHENRYS 

3. \7 DENOTES FLOATABLE CIRCUIT GROUND. 

4. W DENOTES ASSEMBLY CIRCUIT GROUND. 

5. ..I.. DENOTES CHASSIS CIRCUIT GROUND. 

6. .-L DENOTES POWER LINE GROUND. 

7. ~ DENOTES SCREWDRIVER GROUND. 

8. DENOTES ASSEMBLY. 

9. 7 DENOTES SIGNAL DESTINATION. 

10. I DENOTES FRONT PANEL MARKING. 

II. := = = = =:J DENOTES SIDE AND REAR PANEL MARKING. 

12. •• DENOTES SCREWDRIVER ADJUST. 

13.~DENOTES WIRE COLOR; COLOR CODE SAME AS RESISTOR COLOR CODE. 
FIRST NUMBER IDENTIFIES BASE COLOR, SECOND NUMBER IDENTIFIES 
WIDER STRIP, THIRD NUMBER IDENTIFIES NARROWER STRIP. 

(e.g.~ = WHITE, RED, YELLOW.) 

14. * AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT FACTORY. 

IS. SCHEMATIC DIAGRAMS INCLUDE ALL OPTIONS. 
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ICONTROLLERSECTION - - - - - - - -- - - - - - - - - T FREQU~NCY-GENERATING sEcTloN- ------------------------------------------------~-------

1 1 
1 I 

1 I 

I SWEEP 1 IA3 L 60 klNES A5 
OISPLAY A6 I OUTPUT I 21 A1 

AS I I 

9 LINES 

IA2 SliOE J SWITCH 2 LINES 

7 LINES 

IAI KEYBOARO 
Il I LINES 

10 LINES 

A34 REMOTE ,l 
INPUT OUTPUT 20 16 LINES 4 LINES 

12 LINES 

GENERATOR 

33 LINES 

16 LINES 

CONTROLLER 2 LINES 

I STROBE 

13l1NES 

Y 

Z 

2M Hz 

1 

1 

X 
LINES 

GL'NES IAIO N4 

8 LINES 

-120.0_29.:MTH~ 

0: 
o 
0: 

15 

- lL....-A9 
----,N4,----"-15i I COUNTER 

SAMPLER 

X 
8 LINES 

PRETUNE 

J"I.IO I A27 SL3 MIXERI L 1 I PHASE OETECTORS· 

...,.* 
J AI2 N3 I 
119.8-29.7~JzO 41 

0: /* 0 ... 
0: 0: 0: 

'" 

jAli N3 

51 COUNTER 

L SAMPLER 

IA20 SL3 
VTO 

20-30MHz 

PRE TUNE 

* '410' IA2 1 SL2 -MIXERI ,l JA22 SL2 .1'1'010 1'-_~~~j.loIo,IA23 P~~~E ,l 
PHASE OETECTORS VTO Ir I 

L-~ ______ -r ____ -!J4----_:-------t~ZO~-~30~M~H~Z_r-----!9l--J DETECTOR 10 

~,AI4 N2 
VTO 

19.8-29.7MHz 

~ 
0: 

'" 

x .1 AI3 N2 
• UNES --..... ----11 gW .. tt>m 

~ J 

L PRETUNE 

100KHz 

PRETUNE 

i1,A16 N' 
VTO 

19.8-32.8MHz 

0: 
0 
0: 
0: 

'" 

1 AI5 NI I COUNTER 
SAMPLER 

... 
0: 

...5' 

71 

t 
IA25 Sli 

VTO 
20-33MHz 

1 

~A24 Sli 
MIXER 

II 

10 

1 

1 

1 

I 
I 
~ 
I 
I 
I 
1 

I 
I 
1 

1 

I 
I 
1 

1 

1 

1 

IAI9 SWEEP 

T 
20r-

~----------------------------------------------------------------------
I 

1 1 L _________________________ J 

Assembly # 

Frequency Ron;. 
of VTO 

NOTE 

FOR ALL WAVEFORMS, THE l7JI'lA$ SHOULD 
BE PROGRAMMfD FOR MAXIMUM OUTPUT 
VOLTAGE AT 11.'"'"'MHI. ALL WAVEFORM 
MEASUREMENTS WERE MADE WITH RESl'fCT 
TO CHASSIS GROUND USING- AN OSCILLtJ. 
SCOPE WITH A 10:1 PROlE. A VARMTION OF 
101 SHOULD BE ALLOWED IN ALL VOLTAGE 
INDICATION$. ALL MfA$lJREMENT POINTS 
DESIGNATED ARE AVAlLA.8LE ON BOrrOM OF 
MOTHER lOA RD. 

t. MEASUREMENT POINT: )(A21 N2S12RF 
OSCILLOSCOPE S£nINGS: 

VOLTS/DIV _ 
TIME/DIY .1". 
HORIZONTAL MAG )(10 

1. MEASUREMEHT POINT: XAI~ NIRF 
OSCILLOSCOPE SETTINGS: 

VOLTS/OIV 
TlME/OIV 
HORIZONTAL MAG 

... 

.. -XIO 

1. MEASUREMENTPOINT: XA24 HISURF 
OSCillOSCOPE SETTINGS: 

VOLTS/OIV .005 
TlME/OIY :1 ... 
HORIZONTAL MAG XIO 

2. MEASUREMENT POINT: 
XAI3-l12RF. XAII N3RF 

OSCILLOSCOPE SETTINGS: 
VOLTS/OIY 
TlME/OIY 
dcO.FFSET 
HORIZONTAL MAG 

.0' 

.. -0.S2Y 
XlO 

8. MEASUREMENT POINT: XA24 SURF 
OSCILLOSCOPE SETTINGS: 

VOL Ts/OIV .01 
TlME/OIY .1 
HORIZONTAL MAG XID 

3. MEASUREMENT POINT: XA9 N4RF 
OSCillOSCOPE SETTINGS: 

YOlTSlDlV 
TlMEfDIY 
de OFFSET 
HORIZONTAL MAG 

.0' 

.. -O.7Y 
X'O 

9. MEASUREMENT POINT: XA231F 
OSCilLOSCOPE SETTINGS: 

YOLTs/DIY .05 
TlMEIDIY 2~ 
HORIZONTAL MAG ' Xl 
de OFFSET 7.1SV 
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ATING SECTION 

PRE TUNE 0 

! ~ N4 Jt.lol 1%10 \ A27 SL3 MIXER! .. l JA20 SL3 
9\·1010 %101 A21 SLZ MIXER! • r 

VTO I PHASE DETECTOR8· VTO PHASE DETECTOR8 3 I ;I 9MHz 

'* 
20-30MHz 

* 
It /'* /'* /*" 

N4 

s\ 

JAI2 N3 I PRETUNE ----jA14 NZ I 'UNTER 
MPLER 1'9.8_29.7~~ZO 41 

VTO 
4r IgeS-29.7MHz 

/'* il;/'* 0: 0: 
0 0 ... 0: 0: 0: 0: 0: 

'" '" 

X JAH N3 

sl 

X IAI3 NZ 

sl 
8 LINES 

I 

COUNTER 8 LINES 
I 

COUNTER 
SAMPLER SAMPLER 

-------------------~---------~TOUTPUT~CT~----------------------------l 

0 

t 
10 

~ ~ '1A22 SLZ 
JIoIO I J%IO\ A23 

SLI 

101 

I A25 SLI I 
VTO PHASE VTO 

9 I I 
OETECTOR III 20-30MHz 20-33MHz 

~ t i 

* PRETUNE 

/*' /* 
PRETUNE ~,AI6 NI J JA24 SLI 

101 
VTO MIXER 

19.8-32.8MHz 

~ 
/* 0: 

0 ... 0: 
0: 0: 

'" 

X J AI5 NI 

71 
9 LINES I COUNTER 

SAMPLER 

100KHz 

" 
.1 A30 OUTPUT 1 ~ 

I 
MIXER 

Izi 

SHORT LOOP 

ZOM~ Z 
2 LitES 

2 LINES 

1 
\ A29 AMPLITUDE L 

MODU'tT~R8·'7r 

f i 
~A~~J 

20 MHz 

Z ES 2Lli 
I OF2 LINES 

r A32 OUTPUT I 

1 AMPLIFIER 
131 

LONG LOOP 

LEVELING ",~l ( OFF FAST Ii SLOW 
2 LINES 

! 
r A28 AMPL DET.! 1 1 COMPARATOR 

lsi 

r 
(8 Onlyl 

J A31 ATTENUATOR 

1<80nly) 13 

OLLES 
Y 

y 

I2LIf"" 

I A26 AMPLITUDE 

14\ 
I REFERENCE 

(BOnl ) 

1 2 MHz To CON 

L ______ ---------- --------------
I 

I " 
I I AI7 .r lA'8 REF FREQ 20MHz VCXO SAMPLER 

I 19 
20MHz 

I _J_ 
rj MHz ouT' L.: ___ ~ 

1 5MHz 

181 

I A33REFERENCE II 
I OSCILLATOR 18 

_L 
r"REF TUNfl 
I IN I L ___ ...J 

J 
r"EXT REF' 
I IN I L __ -l 

0- t3MHz 

TROLLER 

____ J 
I 
I 
I 
I 
I 
I 
I 

I REFERENCE OSCILLATOR SECTION I ___________________________________________________________________ L __________________________________ J 

IOTE 

:FORMS. THE 33.l7AtI' SHOULD 
'ED FOR MAXIMUM OUTPtiT 
~.71"1l1 MHI. ALL WA VEFORM 
'S WERE MADE WITH RESPECT 
'ROUND USlNG- AN OSCILLO· 
10:1 PROBE. A VARIATION OF 
E ALlOWED IN ALL VOLTAGE 
ALL MEA$IIREMENT POINTS 
"E A VAILABLE ON BOTTOM OF 
J. 

8. MEASUREMENT POINT: )(A21 N2SL2RF 
OSCillOSCOPE SETTINGS: 

VOLTS/DIY .oDS 
TlME/DIV .1~ 
HORIZONTAL MAG Xl0 

1. MEASUREMENT POINT: XA15 NIRF 
OSCillOSCOPE SETTINGS: 

VOLTS/DIY .01 
TIME/tIIV .1.11* 
HORIZONTAL MAG Xl0 

7. MEASUREMENT POINT: XA24N1SlIRF 
OSCillOSCOPE SETTINGS: 

VOLTS/DiV .• 
TlME/DIV :1,. 
HORIZONTAL MAG Xl0 

Z. MEASUREMENT POINT: 
XA13N2RF, XAll N3RF 

OSCillOSCOPE SETTINGS: 
YOl TS/DIY .01 
TIME/DIY .1". 
de OfFSET 0.62 V 
HORIZONTAL MAG Xl0 

8. MEASUREMENT POINT: XA24 SllRF 
OSCillOSCOPE SeTIINGS: 

VOLTS/DIV .01 
TIMEJOIV . .1 
HORIZONTAL MAG X10 

3. MEASUREMENT POINT: XA9 N4RF 
OSCilLOSCOPE SETIINGS: 

VOLTS/DIV .01 
TlME/DIV .1,..c 
de. OFFSET 0.7 V 
HORIZONTAL MAG X1D 

9. MEASUREMENT POINT: XA23 IF 
OSCillOSCOPE SETTINGS: 

VOLTS/DIV .Ofi 
TIME/Ot" 2 ... 
HORIZONTAL MAG XI 
de OFFSET 7.75 V 

3330A-J-2BB1 

4. MEASUREMENT POINT: 5. MEASUREMENT POINT: 
XA21 S13REF, XA21 SL2REF, XA23 SLIREF XA21 N3Sl3RF, XA21 SL3RF, XA21 SL2 RF 

OSCILLOSCOPE SETTINGS: OSCI LLOSCOPE SETTINGS: 
VOLTS/DIY .1 N3SL3RF : VOLTS/DIV .80S 
TIME/DIV .1-, TlME/OIY .1~ 
de OFFSET · 1.3 V HORIZONTAL MAG Xl0 
HORIZONTAL MAG XI S13RF,SL2RF: VOLTS/OIV .01 

TIME/OIV .1,-c. 
HORIZONTAL MAG Xl0 

10. MEASUREMENT POINT: XA25 20·33 MIX 11. MEASUREMENT POINT: XA32 0·13 
OSCILLOSCOPE SETTINGS: 

VOLTs/DIV .02 
TIME/DIV .1~ 
HORIZONTAL MAG XIO 

Figure 7-5. Functional Block Diagram and Schematic Notes. 
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E
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E

E
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O(rrl
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-_Nco(r
lrl

JUMPER FOR A2A
DELETE S2
z't /

S4

h p Port No

AIB
03330 - 66580

A1U2 Data Selector

Inputs

CBA
Output

Y

LLL
LLH
LHL
LHH
HLL
HLH
HHL
HHH

DO

D1

D2

D3

D4

D5*

D6

D7*

G
_l

I

I;l
tE

A2F
hp Porr No O333O-66502

A2A
hp Port No 03330-66568

41 U3 , U4 Counter
A1 U1 Decoder

,
\.t -l;frl
t-l
tl
t-l
I st 

1rl
t_l

Inputs

CBA
Outputs

012 3 4 5 6 7

LLL
LLH
LHL
LHH
HLL
HLH
HHL
HHH

HHHHHH

ryNHHHHH
H*\\THHHH
HHNI\HHHH
HHHNU*HH
HHHHH\il\HH
HHHHHNA*
HHHHHHH\L

Count Outputs

DC B

Octal Coded *

Output To
Digital Control

0

1

2

3

4

5

6

7

LLL
LLH
LHL
LHH
HLL
HLH
HHL
HHH

7

6

5

4

3

2

1

0

*These outputs not used. *Low True Logic Output

I I I I I I 
_Nrc"lVlO((l 
Cl::a:: a:: a::: a:: a:: 

I I I I 

I I I I 
I'f")I"-- ooCr(;\ 
Ua::a::~ 
I I I I 

U3 ~u~ U5 B"'t] I I I 

AlB 
hp Port No 03330-66580 

A 1 U 1 Decoder 

Inputs Outputs 

C B A 0 2 3 4 5 6 7 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

A 1 U2 Data Selector 

Inputs Output 

C B A Y 

L L L DO 

L L H D1 

L H L D2 

L H H D3 

H L L D4 

H L H D5* 

H H L D6 

H H H D7* 

*These outputs not used. 

B 
JUMPER FOR A2A 
DELETE S2 

W2 ~"/-----, 
(f J --tl 

S2 ru 

I 
S4 

rn 
0: 

SI 

ru I 

S3 

rn 
I C I 

3330A-B-2799 

A2B 
hp Part No 03330-66502 

A2A 
hp Part No 03330-66568 

A 1 U3, U4 Counter 

Count Outputs Octal Coded* 
Output To 

D C B Digital Control 

0 L L L 7 

1 L L H 6 

2 L H L 5 

3 L H H 4 

4 H L L 3 

5 H L H 2 

6 H H L 1 

7 H H H 0 

*Low True Logic Output 
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NOTE I 

03330- 66576 (33308 STANDARD) 
0 3330- 66577 (33308 OPT' ON 004 ) 
03330- 66578 (3330 8 STANDARD) 
0 3330 - 66579 (33308 OPTION 0 0 4) 

...----,---- - --- - ---- --- - ---- --- - - --- --- - - --- -- ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - / ---- - - ----CLOCK - - -
KE YBOA RD 0 3330 -66580 ( B Model ) \---

SEE BACKDATING 

1 
START 
SINGLE 

-r__ 

+5V 

RI R2 R6 R3 R4 
2.7 2.7 2.7 2.7 2. 7 
KKK K K 

RII CI 
100 0.1 

~12 
l -

9~>".--41_---4 
--V RI 

+5V~ 
RI2 1 
332 4 U5 X>-'6'-<11--________ ,1 

+5V 

15 TI6
1 

I'2 
,----1r-------------------------------------------------------------------------------~------------i--i-_t--r-~---------------------~---~·~oo y 

, 0, 

15 04 

r--------------------------~----------r_--_r------r_----_t---r_------------------4~------r_----------~~------~-----~--4--------4~-----~r_-------~~-------~-----2q02 U2 

I r------,--.---~--------_l------------+_ I ---lr------t----r---t-------,-tr--------r---------r-----------l-------1--------t--------t--------+---------r------~~---~' 0, MTA 

-L ~ ~ ~ ---l....- _'__,..-_ -L ~ ,..- _ r__ _ ,.._'-- -L ,L _'__ r__-- ~ o. SELECTOR " 
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STEP 
+ 10 

'--r__ 
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STEP 
XIO 
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FREQ 

t 
-,..-
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-,..-

• 

--

2 

---
FREQ 
STEP 
+10 

'---

AMPL , 
-r__ 

START 
CO NT 

'--- '--,..-

9 

'---

FREQ 
STEP 

XIO 

T 
AMPL 

~ 

T 
STOP o 

T T 
+5V 

R5 
2.7K 

8 e • 

9 7 A 1$ 

L-_______ ~------------~~------~------~r_--_________________________ ----------------4----------:~6 B~ 

+--------------t-------~----_4---------------------------r_------_t------------------------------------__ .-----------------------_______________ --------------r_--------~5~: ~~ci~ReJll 

r__-

+dBM 

'--,..-

-- --
3 FREQ 

r__'--

FREQ 
STEP 
X2 

r__'--

4 

-'--

-dBM 

--
FREQ 
STEP 
+2 

--
FREQ 
STEP 

--
5 

-'--

Hz 

r__-

AMPL 
STEP 

X2 

r__- r__-

AMPL 6 

,..--

KHz 

1 
AMPL 
STEP 

+ 2 

1 
AMPL 
STEP 

1 
7 

~~ ______ ~ _________ ~ ____________ '--~,..-----------_4,..----_+----r-------~--~-------------~r------------~r-----------~------____ ~ __________ '--~----------'--+----------~---------------------'--~-~ 

4, , 

, 2 

2 I 

I 0 

-'--

MHz 

-r__ 

L _______________________________________________________ _ 
--- - - - .-- - ---- - - --- - - --- --­

,...----,----- - - --- -- --- - - ----- ----- ---- - ----- --- - - -------- - - --- - - --- ------- ----- ----- ---- - -------- - - ---- - ---- - ---- ------------
A2B SLIDE SWITCH 0 3330- 66502 (B Modell 

A2A SLIDE SWITCH 03330 -66568 ( A Medel) 
I SIGNAL STROBE 

' 0 - - - - - - ~J~~E---------------~~-I --
~~ ~~~~~=~ ~~ ~~~~~~~~~~p~~~o~~~~~~~~ 
T 6 - -- - -- --- ,--------- --------
T, ---- ----------------. --- - ----
T 8 -- - - - -0 - - - -- - - - - - -- - -·0 - --- - - --

'"6 
SIG NAL 

::6, 1 
STRO BE 

I~ I,h ov I I I 
TO TI T2 T3 T. TS T6 T7 T. TO TI T2 T3 T. T5 T6 T7 T. 

SIGNAL TIMING DIAGRAM 
E xample 

L~--------------------------------
COPYRIGHT 1972 BY HEWLETT- PACKARD COMPAN Y 

SI 
3000 

10 0 0 0 

300 0 

100 0 

~ 
10 I , I 

I 
I I 

I 
I 
I 

3000 

1000 0 

~ 100 

' 0 0 
I 

10 0 , 

\~ 
I , 
I 
I 
I 

3000 
1/- ---

~ 300 0 

~ '0 0 

~ 
'0 

\~ 
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FREO n -<J-

W AMPL 0 :~ 
I OELE TE 
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UP S4 
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, 

UP 
, 
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2 5 

RID RIE 
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DOWN 0 , , ~ FJ j 
I 

, 
I 

UP 

~ 
1000 g-.l....()--, 

f ' ~: ~ 
2 J",r5-----I 
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DOWN 0 

TIME I STEP U I 
-- --- - ----___ _____ OFF 

I STROBE 3 
~Q+.L...(:>--~---------------------------~---------------t-----~=.:..::.------9CIOCk 

~ R2 ~ 
~ 2.7K I 
~ ~--------~ 

100 0 +5 V 
>----;og 
~ 
~ 
~ 

\ D' ' 0 

- - ----- --- ----- ------- ---- ------ -------- - ----- ---- - - -----------
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• 2 
FREQ 
STEP 
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t 
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~ 
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1000 0 

, 
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10 
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NOTE: Schematic no. 24 is 
diagram of A6 (St~nd~rd). m 
Schematic no. 25 IS dlQgra 
of A6 (Option 004). 
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Figure 7-9. N3 VTO A12, N2 VTO A14. 
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Figure 7-10. N4 Counter/Sampler A9, N3 Counter/Sampler All, 
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Figure 7-11. N1 VTa A16. 
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Figure 7-13. SL2 Mixer/Phase Detector A21 

SL3 Mixer/Phase Detector A27. 
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Figure 7-14. S13 VTO A20, SL2 VTO A22. 
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Figure 7-16. SLl VTO A2S. 
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Figure 7-20. Amplitude Detector/Comparator A28. 
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Figure 7-21. Amplitude Modulator A29A. 
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Model 33.30A/B Section Vll

Tabf e 7-3. Integrated Circuit Information.

Designatot
D iagra m

No. Designator
D iagram

No. Designator
D iagra m

No.

A5U5, U6
A5UB
A5 U 16, U17
A5U1B, U19
A5 U2O
A5U21 , U22,
u23, U24,
U27 , U2B

A6U3
46U1 4
46U1 5
46U2O
AGU21 (Std)

A6U22 (Opt 004)
46U23
A6U27

1

2

3

4
2

5

6
7

8
2

7

7

9
5

A7U1 , U2, U3
A7 U4
47 U5
A7 U7
47 UB

47 U9
47U1O
A7 U11
A7U15, U16
47U18
A7 U19
A7 U22
A7U25
A7 U27
A7 U2B
47 U3O
A7U32, U33

10
2

11

21

12
B

10
11

13
B

10
14
9

10
15

4
9

ABU1 _ U1 1

AB U 12, U13
ABU14
A8U15
A8U16
A8U17
A8U1 8
ABU19
ABU21
A8 U25
A8 U26
ABU27
ABU3O, U31
AB U34
A8U36

21
2

15
16
15
17
21
1B

19
1B

17
1

20
1B

12

Dia.
No. Des ignato r -hp- Part No.

Mf r.
Part No. D iagram

1 A5U5, U6
A8U27

1820-0301 sN747 5 4-bit Bistable Latch

D

H

L
o-o

ENABLE o

2 A5U8, U2O
46U2O
A7 U4
A8 U 12, U13

1820-OO77 sN7474 Dual D Flip-Flop

PRESET CLEAR

LHX
HLX
LLX
HHT
HHT
HHL

XIH L
XIL H

X I UNSTABLE
HIH L
LIL H

3 A5 U 16, U17 1820-0294 sN74164 8-Bit Shift Register
(Serial In/Parallel Out)

7 -69

Model 3330A/B Section VII 

Table 7-3. Integrated Circuit Information. 

Diagram Diagram Diagram 
DesignatOl No. Designator No. Designator No. 

A5U5,U6 1 A7U1,U2,U3 10 A8U1 - U11 21 
A5U8 2 A7U4 2 A8U12, U13 2 
A5U16,U17 3 A7U5 11 A8U14 15 
A5U18, U19 4 A7U7 21 A8U15 16 
A5U20 2 A7U8 12 A8U16 15 
A5U21, U22, 5 A7U9 8 A8U17 17 
U23, U24, A7U10 10 A8U18 21 
U27,U28 A7U11 11 A8U19 18 

A6U3 6 A7U15, U16 13 A8U21 19 
A6U14 7 A7U18 8 A8U25 18 
A6U15 8 A7U19 10 A8U26 17 
A6U20 2 A7U22 14 A8U27 1 
A6U21 (Std) 7 A7U25 9 A8U30, U31 20 
A6U22 (Opt 004) 7 A7U27 10 A8U34 18 
A6U23 9 A7U28 15 A8U36 12 
A6U27 5 A7U30 4 

A7U32,U33 9 

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

1 A5U5,U6 1820-0301 SN7475 4-bit Bistable Latch 
A8U27 

vI': 

----.3. ID IQ~ 

~ ENI,2 iOl-

~2D 2Q~ D ENABLE 0 0 
2Q~ 

L H L H 
~3D 30~ H H H L 
~ EN3,4 3a~ X L 00 0 0 

---.!.. 40 4Qf-
'IO~ 

, 
~2 

2 A5U8, U20 1820-0077 SN7474 Dual D Flip-Flop 
A6U20 
A7U4 r A8U12, U13 ,6 " I PRESET 

.-..-£ 10 IOL- PRESET CLEAR CLOCK D 0 Q 
--.l. leLK 

L H X X H L 
--.!c I CLR iQ!.-

H L X X L H 
~2D 2Q~ L L X X UNSTABLE 
--1J >2 eLK H H t H H L 

~ 2CLR 2QfL- H H t L L H 

PRESET H H L X 00 0 0 

i'O ,p 
3 A5U16,U17 1820-0294 SN74164 8-Bit Sh ift Register 

(Serial In/Parallel Out) r '4 

QA~ 

OB~ 

-'-
aCf-

A'N 
QD~ 

~ B'N QEtl2--
---'! >CLK 

aF~ 

QG~ 

OH' 

CLR 

y9 
~ 

7-69 
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Section V[ [ Model 3330A/B

Tabf e 7-3. Integrated Circuit Information (Cont'd).

Dia.
No. Designator -hp- Part No.

Mf r.
Part No. D iagram

4 A5U1B, U19
47 U3O

1820-O726 s N741 99 B-Bit Shift Register (Serial In/
Parallel Load lParallel Out)

SH IFT/ CLOCK/
CLEAR LOAD CLOCK INHIBIT

OUTPUTS
oR-oH

L
H

H

X
L
H

X
H

t
L

PARALLEL ENTRY
SERIAL ENTRY (J,

ANDSHIFTA-+H
rt

5 A5U21, U22,
u23, U24,
U27, U2B

A6U27

1820-0425 sN741 00 B-Bit Bistable Latch

D ENAB LE o

6 46U3 1820-OO72 s N 7450 Duat AN D-OR-l nvert Gate

7 A6U 14, U21
(Sta nda rd )

A6U14, U22
(Option 004)

1 820-061 6 9322 Ouad 2-lnput Multiplexer

Select input high selects Remote (1) inputs
low selects Local (0) inputs.

ENAB LE SELECT

7 -70

Section VII Model 3330A/B 

Table 7-3. Integrated Circuit Information (Cont'd). 

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

4 A5U18, U19 1820-0726 SN74199 8-Bit Shift Register (Serial In/ 
A7U30 Parallel Load/Parallel Out) 

4,1, r 231,4 24 

f~T/ CLR 

---2 J'N 

---' KiN 
---l A QA~ SHIFT/ CLOCK/ OUTPUTS 

---.1 • QB~ 
CLEAR LOAD CLOCK INHIBIT QA~QH 

--.2 e Del"- L X X L 

~D QD~ 
H L H PARALLEL ENTRY 
H H t SERIAL ENTRY (J, K) 

----!.§. E OE fl2- ANDSHIFT A-->-H 
-"! F Of~ 

~G QG f!.L-
...llH aH~ 

elK CU< 
IN· 

"I"~ ,; 

5 A5U21, U22, 1820-0425 SN74100 8-Bit Bistable Latch 
U23, U24, r U27, U28 

231 
A6U27 

24 

ENABLE I 

-.1. 101 IQI~ 

----"- 102 lozL 

~ ID3 la3~ D ENABLE Q 

----<'. 104 IQ4~ L H L 
--1l 201 2QI~ H H H 

~ 202 202 ~ X L Qo 

-'2 2D3 2Q3 fllL-

---'-" 2D4 204 !l...-

ENABlE2 

I" t 
6 A6U3 1820-0072 SN7450 Dual AND~OR~lnvert Gate T 14 

22

J 3m. 

~ JL 
4 C 

520J 
I IA 

13 IS] >" IC 
lL-

I IDJ 

t 
7 A6U14, U21 1820-0616 9322 Quad 2-lnput Multiplexer 

(Standard) 
I, I; A6U14,U22 Select input high selects Remote (1) inputs; 

(OPtion 004) SELECT 

-----.l AO low selects Local (0) inputs. 

----.l AI 
lA~ 

--.2 BO 
ZB~ 

--.Ii ., ENABLE SELECT 0 1 Z 
~ 00 

zc~ H XX X X L 
----.!] CI L H X L L 
---1! 00 

ZD~ 
L H X H H 

---19 DI L L L X L 
ENABLE L L H X H 
l5y 

~ 
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Model 3330A/B Section VII

Table 7-3. Integrated Circuit Information (Cont'd).

D ia.
No. Des ig nato r -hp- Part No.

Mf r.
Part No. D iagram

B A6U15
A7U9, U18

1820-1042 s N741 65 B-Bit Shift Register (Serial
Paral lel Load /Ser ia I O ut )

Vcc

lnl

SHIFT/ CLOCK/
LOAD CLOCK INHIBIT

PARALLEL ENTRY
SERIAL ENTRY AND
SHIFTA-+H

9 46 U23
A7 U25, U32,

u33

1820-0984 8270 4-Bit Sh if t Register (Seria I

Parallel Load lParallel Out)
lnl

LOAD SH IFT CONTROL STATE

L
H

X

L
L
H

NO CHANGE
PARALLEL ENTRY
SH IFT R IGHT

10 A7 U1 , U2,
U3 U1O,

u19, u27

1820-0055 sN7490 Decade Counter OA output is a symmetrical divide-by-ten
square wave when Op is connected to A lnt
and the input count is applied to Blru.

COUNT SEOUENCE

Op O4

Ror RGt RGZ oA oD

0
1

2
3

4
5
6
7

8
9

L
L
L
L
H

L
L
L
L
H

L
L
L
L
L
H

H

H

H

H
X
L
L
X

X
L
X
L

L
X
L
X

COUNT
COUNT
COUNT
COUNT

11 A7U5, U1 1 1820-0281 sN741 07 Dual J-K Flip-Flop

C LEAR C LOC K

LXXX
H+LL
HJHL
HJLH
HJHH

LH
onoo
H"L
LH
TOGG LE

l-1 |

Model 3330A/B Section VII 

Table 7-3. Integrated Circuit Information (Cont'd). 

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

8 A6U15 1820-1042 SN74165 8-Bit Shift Register (Serial In/ 
A7U9,U18 Parallel Load/Serial Out) 

r J, I. 
SHIFT/ CLOCK/ SHIFT/LOAD 

----.!.! A LOAD CLOCK INHIBIT 
~8 -1, X PARALLEL ENTRY 
~c QHt2- L t SERIAL ENTRY AND 
---1.1 D SHIFT A -+ H 

---2., 

~F 

---2. G QH.z-

--2.H 
--LQ SER. IN 

CkK CI~~ 

21 "Y ~ 

9 A6U23 1820-0984 8270 4-Bit Shift Register (Serial In/ 
A7U25, U32, Parallel Load/Parallel Out) 

U33 

J Ie 
SHIFT 

--..l 
DSER 

~ DA A~ LOAD SHIFT CONTROL STATE 

----' DB .~ L L NO CHANGE 
~ DC C tL-- H L PARALLEL ENTRY 

~ D!2-
X H SHIFT RIGHT 

DO 

~ ClK 

LOAD 

91 ~ 
10 A7U1, U2, 1820-0055 SN7490 Decade Counter QA output is a symmetrical divide-by-ten 

U3 U10, square wave when QD is connected to AIN 
U19, U27 vI: and the input count is applied to BIN. 

~ :>AIN QA~ 

-.Jc :>81N QOp.L- COUNT SEQUENCE 

-.-l ROI QD QA 
..-l R02 0 L L 
---" RGI 1 L L 
-2 RG2 2 L L 

3 L L 

~ 4 H L 
5 L H 
6 L H 

R01 R02 RG1 RG2 QA Q D 7 L H 

X L X L COUNT 8 L H 

L X L X COUNT 9 H H 

L X X L COUNT 
X L L X COUNT 

11 A7U5, U11 1820-0281 SN74107 Dual J-K Flip-Flop 

13), .r I. 

L 

-----.! IJ IQ d..-
O ~ CLEAR CLOCK J K Q 

>IClK 

~IK ;aL- L X X X L H 

~2J 20.2..- H -1, L L Qo 00 
H -1, H L H L 

--Z :>2Cu< 
H -1, L H L H 

---.!..!. 2K 2QL- H -1, H H TOGGLE 
2CLR 

lOY ~ 
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Sect ion VII Model 3330AlB

Tabf e 7-3. Integrated Circuit Information (Cont'd).

Dia.
No. Designator -hp- Part No.

Mf r.
Part No. Diagram

12 47 U8
A8 U36

1820-0544 sN74H103 Dual J-K Flip-Flop

CLEAR CLOCK

LXX
HJL
H+H
HJL
H+H
HJX

X
L
L
H

H

X

LHosq
HL
LH
TOGG LE
06q

13 47U15, U16 1820-0084 sN7453 4-Wide AN D-OR -l nvert Gate

14 A7U22 1820-0400 8281 Presettable Binary Counter

Load input low presets counter to levels
at inputs D4, DB, DC, Dp.

15 A7 UzB
ABU14,U16

1820-0839 sN741 75 Ouad D Flip-Flop

C LEAR C LOCK D O o

LXXLH
H I HH L
HTLLH
H t x osdo

16 A8U15 1820-0727 9321 Dual Decoder

ENABLE

1 -12

Section VII Model 3330AjB 

Table 7-3. Integrated Circuit Information (Cont'd). 

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

12 A7U8 1820-0544 SN74H103 Dual J-K Flip-Flop 
A8U36 

A2 r '4 
leLK 

Q ~IJ IQ~ CLEAR CLOCK J K 0 

-.!c >ICLK L X X X L H 

211< IQ~ H .j. L L 00 00 
--"- 2J 2Q~ H .j. H L H L 

2c 
H .j. L H L H 

>2ClK 
H .j. H H TOGGLE 

~2K 20~ H .j. X X 00 00 
2CLR y. ~' 

13 A7U15, U16 1820-0084 SN7453 4-Wide AND-OR-Invert Gate \Ie 

II! :l 
2 e 

3 DJ 

y tL-
4 < 

o F J 
• G 

/0 H J 

~ 
14 A7U22 1820-0400 8281 Presettable Binary Counter 

sA .A ,41 

elK B'N 
~ DA QA~ 

-lQ. B Q.L Load input low presets counter to levels 

200 QeL at inputs D A, DB, DC, DD' 

---.!..!. DO QO..!!.-. 

-'c LOAD 

RESET 

Y" ¢ 
15 A7U28 1820-0839 SN74175 Ouad D Flip-Flop 

I. "r A8U14, U16 is 

~ID 
eLK 

IQiL- -
[Q~ 

CLEAR CLOCK D 0 0 

...2 2D 2Qi2- L X X L H 

2Q~ 
H t H H L 
H t L L H 

~3D 3QIl2- H t X 00 00 
3Of!----

~4D 4Q~ 

4Q~ 
ClR 

? ~ 
16 A8U15 1820-0727 9321 Dual Decoder l~c ,. 

.....? AA AOt:¢-

......e AB AlpL ENABLE A B 0 1 2 3 

-'c ENA A2~ L L 

L~ A3~ L H L H l H H 

~BA BOpg. L L H H l H 

288 BI~ L H H H H L.: 
H X X H H H 

~ ENB B2 p!2-
B3~ 

¢ 
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Model 3 3 30A/B

D ia.

No. Des ig nato r -hp- Part No.
Mf r.

Part No. D iagram

Dual Multiplexer

ENAB LE

X
L
L
H

H

X
L
H

L
H

H

L
L
L
L

L
CO

C1

C2
C3

BCD-to-Decimal Decoder

Binary Coded Decimal Input Grounds
one output line.

4-Wide AN D-OR-l nvert Gate

ENI

tco ffr-rY
I

al 
;

)-laJ 
I

zco -{d=9- 2y

rcr -o
tcz <
rc3 --o

2C2 <

2c3 --€
EN2

fT-o-otl
Vrrr

I

l*'
) 

o-3
au 14

o-5

r-- 6

o_7
G-8

LLLL
LLLH

HHHHHHHH
HHHHHHH

HHHHHH
HHHHH

L F.I L LIH H H

L H L HIH H H H
L H H LIH H H H H
L H H HIH H H H H H
H L L LIH H H H H H H
H L L HIH H H H H H H H

17 A8U17, U26 1820-0998 sN74S1 53

1B A8U19, U25,
u34

1820-0214 sN7 442

19 A8U21 1 820-0381 SN74H54

Table 7-3. Integrated circuit Information (cont'd).

Section Vll
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Model 3330A/B Section VII 

Table 7-3_ Integrated Circuit Information (Cont'dl-

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

17 A8U17, U26 1820-0998 SN74S153 Dual Multiplexer 
IA r 16 

EN I 
---'! leo ~'Y ~ 
--2 lei ~ I 
~ 

IC2 ---0 I 
--2 le3 ~ I B A ENABLE Y 

~ 

A J- ---J X X H L 
~ 

B I L L L CO 
--'2 2eo ~2Y t2- L H L C1 

---"'- H L L C2 
2el --0 

H H L C3 
--E 2C2 ----() 

~ 2C3 --0 

EN2 

?i5 $ 
18 A8U19, U25, 1820-0214 SN7442 BCD-to-Decimal Decoder 

U34 Binary Coded Decimal Input Grounds 

vc one output line. I. 

G~ 
pc-
ps. 

'} J:: re- D C B A 0 1 2 3 4 5 6 7 8 9 
~ ~ L L L L H H H H H H H H 
~ B /// 0-- 4 ~ L L L H L H H H H H H H 
~ e 0-5 PL L L H L H L H H H H H H 
--E 0 0-. ~ L L H H H H H H H H H 

0-7 ~ L H L L H H H H H H H 

p!£- L H L H H H H H H H H H 
0-8 

H H H H H l H H H L L H H 
0-' p!!- L H H H H H H H H H l H H 

f 
H L L L H H H H H H H l H 
H L L H H H H H H H H H l 

19 A8U21 1820-0381 SN74H54 4-Wide AND-OR-Invert Gate 
v" 

14 

I A 

138] 
2 e 

, 0 J 
Y-,,----

4LL 

--g lti 
9 H 

10 rJ 

17 
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Section VII Model 3330A/B

Tabf e 7-3. Integrated Circuit Information (Cont'd ).

D ia.

No. Des ignato r -hp- Part No.
Mf r.

Part No. Diagram

20 A8 U30, U31 1820-0640 sN74150 Data Selector

H

EO

tri
n
rs
E4

tr
E6
n
EB

re
EM
MT
mm
ffi
ET5

XXXX
LLLL
LLLH
LLHL
LLHH
LHLL
LHLH
LHHL
LHHH
HLLL
HLLH
HLHL
HLHH
HHLL
HHLH
HHHL
HHHH

EO --+--l
I

Er -{

e2 --O

E5 -o
E/r <

E5 -{

E6<

E7<

E8 ----o

E9 --{

ED-{

Elt <

Etz ---o

Er3 --{

Er4 <

Er5 ---O\./Al ,/
l,/,\z

cl
\D)

FNANI F

-"-F

21 A7 U7
ABUl thru

U11, U1B

1 B 1 6-0039
1 81 6-01 30

thru
1816-0141

Same

Sa me

Read Only Memory (All units have different bit pattern)

Outputs are Low True.
All outputs are High (false) if EN1 or EN2 is High.

1-l 4

Section VII Model 3330A/B 

Table 7-3_ Integrated Circuit Information (Cont'd)_ 

Dia. Mfr. 
No. Designator -hp- Part No. Part No. Diagram 

20 A8U30, U31 1820-0640 SN74150 Data Selector r D C B A ENABLE W 
2' 

X X X X H H 
-1 EO 

W 10 L L L L L EO 

-1. EI ---0
1 L L L H L E1 

-.!. E2 
L L H L L E2 

--<l 
E3 

--..1 E3 
L L H H L 

---0 L H L L L E4 
~E4 ---<J L H L H L E5 
~E" ---<J L H H L L E6 

---E. [6 ---<J L H H H L E7 

---1. E7 
H L L L L E8 

---<J 
H L L H L E9 

...n. ---<J H L H L L E10 

..EE9 ---<J H L H H L m 

...l! Ell ---<J H H L L L E12 

2Q Ell ---<J H H L H L E13 

....!..!! H H H L L E14 
EI2 ---<J 

H H H H L E15 
-1! m --<l 

....!! EI' ---<J 

~ m -() 

....!l! ]/ ~ B / 

~ c 

---'.!. 0 

NABlE 

y9 ~2 

21 A7U7 1816-0039 Same Read Only Memory (All units have different bit pattern) 
A8U1 thru 1816-0130 

rc 
U11, U18 thru Same 

1816-0141 
16 

~A7 04p2-
----.!. A6 

Outputs are Low True. 
~A5 03~ All outputs are High (false) if EN1 or EN2 is High. 
2A4 

~A3 

---.!.. A2 02 -::t-
---" AI 

----2. AO 0°1 -jL 
ENI EN2 

Y" yl4 ¢ 
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Mn emo n ic Description Source Assembly

AL2, AL1, ALO

Function
NOP
loR
XOR
R-S

ADD

S_R

EO

IOR-CCY

ATR

C3,C2,C1,

CHF

c0

CLF

CLS

CPF

CY

ER

ETR

EX

FLA

These instructions control the following functions
perf ormed by the Arithmetic and Logic Un it
(A7U7l.

AL2 AL1 ALO
Nooperation 0 0 0

fnclusiveOR 0 0 1

ExclusiveOR 0 1 0
Full Subtractor 0 1 1

Output
T=0
T=R+S
T=RS+ RS
RS TCY
0
0
1

1

0
1

0
1

0
1

1

0

0
1

0
0

F u ll Adder

Full Subtractor

Equal

lnclusive OR and
Clear Carry

T=R+S
CY=0

Transfers the least significant bit of the A register
to the R Bus. The data is recirculated in the A
register in the absence of a TTA instruction.

Control the number of each register clock pulses

given in each control state.

Conditional Halt Flag. During a sweep, indicates
that the last key input was a preface key.Should a

numeric key follow, control will effect a halt and
start the numeric entry routine.

Clears input flag.

Clears sweep f lag.

Clock pulse to numeric and conditional halt f lags.

Output of Carry Flip-FloP.

Error Flag. Indicates that some operation has

attempted to send the instrument out of range.
Control will detect the condition and refuse to
perform the operation.

Transfers the Extend bit to the R Bus.

Output of Extend Flip-Flop.

Flag A. ln CW mode of operation, indicates that
the last key input was a preface key (in preparation
for a numeric entry). During a sweep, indicates a

mid-sweep i nterrupt condition.

ROM U2

ROM U1O

ROM U1 1

U4

cl6ozot

G1 CO OZ Or

tr2 tT1 lT0

47 U8 n2l

UlB

DO

DO

cs G2 rs

A7 U8 (9)

F3 F2 G3 G2

AB

AB

A8

A7

A8

A8

AB

A7

A6

AB

A7

A8

Mc-rdel 3330Ai B Section VII

Tabf e 7-4. Mnemonic Dictionary of lnstructions and Oualifiers.

7-7s

Model 3330A/B 

Mnemonic 

Al2, Al1, AlO 

Function 
NOP 
lOR 
XOR 
R-S 

ADD 

EQ 

IOR-CCY 

ATR 

C3,C2,C1,CO 

CHF 

ClF 

ClS 

CPF 

CY 

ER 

ETR 

EX 

FlA 

Section VII 

Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers. 

Description 

These instructions control the following functions 
performed by the Arithmetic and logic Unit 
(A7U7). 

No operation 
Inclusive OR 
Exclusive OR 
Full Subtractor 

Al2 
o 
o 
o 
o 

Al1 
o 
o 

AlO 
o 
1 

Output 
T~O 

T~R+S 

1 o T ~ RS + RS 
1 1 R S T CY 

o 0 0 0 
o 1 1 1 
1 0 1 0 
1 1 0 0 

Full Adder o o 

Full Subtractor o 

Equal o 

R S 

o 0 
o 1 
1 0 
1 1 

R S 

o 0 
o 1 
1 0 
1 1 

R S 

o 0 
o 1 
1 0 
1 1 

T CY 

o 0 
1 0 
1 0 
o 1 

T CY 

o 0 
1 0 
1 1 
o 0 

T CY 

o 0 
o 1 
o 1 
o 0 

Inclusive OR and 
Clear Carry 

T~R+S 

CY ~O 

Transfers the least significant bit of the A register 
to the R Bus. The data is recirculated in the A 
register in the absence of a TTA instruction. 

Control the number of each register clock pulses 
given in each control state. 

Conditional Halt Flag. During a sweep, indicates 
that the last key input was a preface key. Should a 
numeric key follow, control will effect a halt and 
start the numeric entry routine. 

Clears input flag. 

Clears sweep flag. 

Clock pulse to numeric and conditional halt flags. 

Output of Carry Flip-Flop. 

Error Flag. Indicates that some operation has 
attempted to send the instrument out of range. 
Control will detect the condition and refuse to 
perform the operation. 

Transfers the Extend bit to the R Bus. 

Output of Extend Flip·Flop. 

Flag A. In CW mode of operation, indicates that 
the last key input was a preface key (in preparation 
for a numeric entry). During a sweep, indicates a 
mid·sweep interrupt condition. 

Source Assembly 

ROM U2 AS 

ROM U10 AS 

ROM U11 AS 

U4 A7 

G1 GO 02 01 DO AS 

G1 GO 02 01 DO AS 

IT2 IT1 ITO AS 

A7US (12) A7 

U1S A6 

G3 G2 F3 AS 

A7US (9) A7 

F3 F2 G3 G2 AS 

7-75 
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Section VII Model 3330A/ts

Table 7-4. Mnemonic Dictionary of Instructions and Oualif iers (Cont"d).

M nemon ic Descript ion So u rce Assemb ly

FLB Flag B. During numeric entry, indicates that a

decimal key has been struck. During sweep opera-
tion, indicates that this is a single sweep. lf Flag A
is low and Flag B is high, the last operation was
either a "first point" calculation or a single sweep.

Input Flag. Indicates to control that thers' is data
at the input which needs to be processed.

lnd icates that the operation in process is a f re-
quency operation.

Parallel loads the D instructions into the M register.

Inhibits all instructions except LAA if the qualifier
is mc.t (1).

Inhibits all instructions except LAA if the qualif ier
is not met (0).

FR EO SW UP + AMP SW UP

Parallel loads the slide switch information into the
O register.

Transfers the input register to the S Bus. The input
data is recirculated.

Sets F lag A

Sets Flag B

Clears Flag A

Clears Flag B

Transfers the least signif icant bit of the K Register
to the R Bus. The data is recirculated.

Loads a stored alternate address into the address
flip-flops. This instruction is not inhibited by IOM
or lON.

Parallel loads a constant into the A register, which
is used to determine the amplitude setting and dis-
play.

Parallel loads the four D instructions into the K
reg i ste r.

Serial loads information from the T Bus irrto the
leveling control register.

Numeric Flag. Indicates that a numeric entr.y is irr
process. lf any key other than a numeric or deci-
mal key is struck, control will effect a halt.

Causes the T Bus to be transferred to the output
register. The 0 to 'l transition latches the sixteen
most significant bits of the output register into the
ampl itude control reqister.

Causes the T Bus to be transferred to the output
register and enables the amplitude display.

Transfer output register to control register (ampli-
tude or f requency).

F LAG

FFIEO

GT

roM

ION

IST

ISW

ITS

JFA

JFB

KFA

KFB

KTR

LAA

LAC

LK

LLC

NUM

OTAC

OTA D

OTC

F1 FO G3 G2

o0

G1 GO

ROM U4

ROM U4

AB

A6

A7

AB

AB

AB

AB

AB

AB

AB

A8

AB

AB

A8

AB

AB

A8

A8

AB

A8

AB

G1 GO D2 D1 DO

G1 GO

G2

G2

G2

G2

G2

D2 D1 DO

G3

G3

G3

G3

G3

F3 F2

F1 FO

rcrz
F-1 FO

F1

ROM U4

G1 GO D2 D1 DO

tT2 rT1 rT0

tT2 lT1 tr0

F1 tT2 tT1 tTO

G1 GO P3 D1 DO

DOG1 GO P3 D1

7-76

Section VII 

Mnemonic 

FLB 

FLAG 

FF'lEO 

GT 

10M 

ION 

1ST 

ISW 

ITS 

JFA 

JFB 

KFA 

KFB 

KTR 

LAA 

LAC 

LK 

LLC 

NUM 

OTAC 

OTAD 

OTC 

7-76 

Table 7-4_ Mnemonic Dictionary of Instructions and Qualifiers (Cont'd)_ 

Description 

Flag B. During numeric entry, indicates that a 
decimal key has been struck. DUring sweep opera­
tion, indicates that this is a single sweep. If Flag A 
is low and Flag B is high, the last operation was 
either a "first point" calculation or a single sweep. 

Input Flag. Indicates to control that there is data 
at the input which needs to be processed. 

Indicates that the operation in process is iJ fre­
quency operation. 

Parallel loads the 0 instructions into the M register. 

Inhibits all instructions except LAA if the qualifier 
is met (1). 

Inhibits all instructions except LAA if the qualifier 
is not met (0). 

FREO SW UP + AMP SW UP 

Parallel loads the slide switch information into the 
o register. 

Transfers the input register to the S Bus. The input 
data is recirculated. 

Sets Flag A 

Sets Flag B 

Clears Flag A 

Clears Flag B 

Transfers the least significant bit of the K Register 
to the R Bus. The data is recirculated. 

Loads a stored alternate address into the address 
flip-flops. This instruction is not inhibited by 10M 
or ION. 

Parallel loads a constant into the A register, which 
is used to determine the amplitude setting and dis­
play. 

Parallel loads the four 0 instructions into the K 
register. 

Serial loads information from the T Bus into the 
leveling control register. 

Numeric Flag. Indicates that a numeric entry is in 
process. If any key other than a numeric or deCi­
mal key is struck, control will effect a halt. 

Causes the T Bus to be transferred to the output 
register. The 0 to 1 transition latches the sixteen 
most significant bits of the output register into the 
amplitude control register. 

Causes the T Bus to be transferred to the output 
register and enables the amplitude display. 

Transfer output register to control register (ampli­
tude or frequency). 

Source 

F1 Fa G3 G2 

U4 

00 

G1 GO 

ROM U4 

ROM U4 

G1G0020100 

G1 GO 02 01 DO 

G3 G2 F3 F2 

G3 G2 F1 FO 

G3 G2 F3 F2 

G3 G2 F1 FO 

G3 G2 F1 

ROM U4 

G1 GO 02 01 DO 

IT2 1T1 ITO 

IT2 IT1 ITO 

F1 IT2 IT1 ITO 

G1 GO P3 01 DO 

G1 GO P3 01 DO 

Model 3330A/B 

Assembly 

AS 

A6 

A7 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

Scans by ArtekMedia © 2008



Mnemon ic

Model 3330Aill Section V il

OTD

OTD L

OTFC

OTF D

OTHG

PTR

O0 thru 05

OTS

RCH F

RDM

RDY

RN UM

R1 RO

regrs ter.
tion will
ister tci

ister.

The I toO
cause the

Tabf e 7 -4. lVlnemonic fiictionarv of Instructions and Oualif iers (Cont'd ).

Dr:scr- rpt ir: n

Transfer Output
f recluency).

;,t$r,* ,- r.t"rrhy {alnpt'

Ctil:se: the T Bus tr) lre irarrsferrecl to the output
re'lister arrrJ iatt-ht+s the eiqlrt inost signiticarrt bits
of thre uuttJrrl rertistcr irric"l tlre decimal reEister.

Causes ttre T Bus tL] be transferred to the output
eilge of the riext TTO instruc-
irrformatiorr in the output reg-

be latclred intct the sweeiJ generator reg-

Causr:s the T Bris to be trarisferred to the outp{.Jt
register and enal-iles t[re frequency display"

Causes the T Bus to be transferred to tl're output
register. The 0 to 1 edge causes the output register
bits 030 through 017 to be latched irrto the sweep
generator register.

Least sign if icant bit of the P register.
cate ti: control that the operation in
either ar f requency or amplitude step.

Most significarlt bit of the P register.
cate to contrcl that tl'ie operatton in
an:plitude.

Used to indi-
process is on

Used to indi-
process is on

the

Transf ers the least sign if icant brt of the P register
to the ti Bus. In the absence of TTP, the data is

recirculated.

O Register outputs. Used as qualif iers to the ROM
for a rrumber of operations.

-f ransf ers the least sign if icant bit of tfre O register
to the S Bus. The data is not recirculated in the O
re g is te r'.

Clears the cor-rditional halt f lag. Clock to the f lag

the CPF irrstructron.

Read Memory " Transf ers the least sign if lcant bit of
the menrory to the S Bus. Memcry register is con-
trolled by the contents of the M Register. In the
abserrce of a WTM instruction the data is recircu-
lated.

Indicates to control that the sweep step timer
ready to begin a sweep step.

Clears the n ume;ric f lag. Clock to the f lag
CPF instruction.

Used during arithrrietic anC.shifting subroutines to
steer controlthrough the proper rclutine.

Arith n'ret ic
Rl RO

0 0 Adcl
C 1 Spec ia I AdcJ
i 0 s--Ft
1 1 R-S

Register Sh if ting
RO

0 Register Right Shirt
1 Register Left Shift

Stores an alternate acidress to be used as a return
fronr a subroutine. The four bits latched are con-
trolled Lly the F instructions. The two rnost signifi-
cant bits of the address are also stored to steer the
arithrnetic and reqister shiftinq subroutines.

Assemb lySou rce

C'1 G0 D1 D0

G1 GO P3 D1 DO

G1 GC P- OT OO

G1 GO D1 DO

u25

u25

c,s dz rz

u30

ROM U1

F3 tT2 tT1 lT0

ROM U1

Timer Ho ldof f
and Timer Output

F1 tT2 tT1 tTO

RA7 RA6
Clocked by SAA

SAA

1-ll

Mude13330A/B 

Mnen10nic 

OTO 

OTOL 

OTFC 

OTFO 

OTHG 

PO 

P3 

PTR 

00 thru 05 

OTS 

RCHF 

ROM 

RDY 

RNUM 

Rl RO 

SAA 

Table 7-4_ Mnemonic Dictionary of Instructions and Qualifiers (Cont'dl-

T~{ln::-:ter Output Il~~J:stt-~1 to (ilsplay (amplitude or 
tn,quell(;Y) . 

CdUSe~ lhL' T Bu~ to llP. lfdnsferred to the output 

n~~~lstcl (mel ;dtl h~s tht-~ eiqht nloSt significant bits 

of the uutPlJt ''')'Sll'' intu the decimal reg,ster. 

Causes tht:~ T Bus td bt~ transferred to the output 
register The I to U edge of the next TTO Instruc­
tion wlll C3US{-:: U1e illtot mdtlon in the output reg­

ister te:, be 13tched 11110 the sweep generator reg­
Ister. 

Causes the T Bu, to be transfe, red to the output 
register and enable's thp. frequencv display. 

Causes the T Bus to be tr'lflsferred 1O the output 
register. The 0 to 1 ed~te causes the output register 
bits 030 through 017 to be latched into the sweep 
ge neral0 r r t~gist('r, 

Least SI9,,,ficant bit of the P register. Used to indi­
cate to controi that the operat,on in process is on 
either a frequency or amplitude step. 

Most Significant bit of the P register. Used to indi­
cate to control that the operat,on In process is on 
ampl itude. 

Transfers the least significant bit of the P register 
to the R Bus. In the absence of TTP, the data is 
recirculated. 

o Register outputs. Used as qualifiers to the ROM 
for a number of operat'ons. 

Transfers the least sign ,f,cant bit of the 0 register 

to the S Bus. The data is not recirculated in the 0 
register. 

Clears the cond'tlonal halt flag. Clock to the flag is 
the CPF Instruction. 

Read Memory. T,ansters the least significant bit of 
the memory to the S Bus. Memory register is con­
trolled by the contents of the M Register. In the 

absence of a WTM instruction the data is recirCU­
lated. 

Indicates to control that the sweep step timer is 
ready to begl n a sweep step. 

Clears the numeriC flag. Clock to the flag is the 
CPF instruction 

Used dUring arithrnetlc and shifting subroutines to 
steel control throu9h the proper routine. 

Arith met IC 
Rl RO 
o 0 
o 1 
1 0 
1 1 

Add 
Specidi Add 
S--R 

R-S 

Register Shifting 
RO 

o Register Right Shi't 
1 Register Left Shift 

Sl:ores un <Jlternate iJdch ess to be used as a return 
from il subroutrne. The four bits latched are con­
uolled by the F instruc~ions. The two most signifi­

cant bits at the address are also stored to steer the 
arithmetic and register shifting subroutines. 

Source 

Gl GO 01 DO 

G1 GO P3 01 DO 

Gl GO P3 01 DO 

G1 GO 01 DO 

U25 

U25 

--
G3 G2 F2 

U30 

ROM Ul 

--- -
F3 IT2 ITl ITO 

ROM U1 

Timer Holdoff 
and Timer Output 

Fl IT2 ITl ITO 

RA7 RA6 

Clocked by SAA 

G3 G2 

Section 'Ill 

Assembly 

AS 

AS 

AS 

AS 

A7 

A7 

AS 

A7 

AS 

AS 

A8 

A7 

AS 

AS 

AB 

1 L-____________ -L ________________________________ ~ ______ ~ ___ ~ 
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Section VII Model 3330A/B

Tabf e 7-4. Mnemonic Dictionary of Instructions and Oualifiers (Cont'd).

Mnemon ic Description Source Asse mb ly

SART

SCHF

SN UM

SR LS

SR RS

STE

STS

STT

STTF

SWF

SWP

SW UP or

TMS

TTA

TTE

TTO

TTP

TTO

UTR

WTM

L-1000

Arithmetic subrouti ne.

Sets the conditional halt f lag.
the CP F instruction.

Transfers the T Bus to
the P register.

Transfers the T Bus to
the O register.

Forces the R Bus to a 1.

the most signif icant bit of

the most significant bit of

Clock to flag isthe

f lagSets the numeric flag. Clock to the
CPF instruction.

the

Register Left Shift subroutine.

Register Right Shift subroutine.

Sets the error f lag.

Sets the sweep f lag.

Starts the timer.

Stores in the timer latch the three most signif icant
bits and the least significant bit of the O register.
The three most signif icant bits control the time per
step and the least signfiicant bit stores the sweep
mode (amplitude or frequency). This instruction
also clocks the sweep up f lag.

Switch f lag. Indicates that a f ront panel slide
switch has been moved. SWF is also set during start
up or if the instrument is switched from remote to
local control.

Sweep f lag. Indicates that a sweep is in process.

Sweep up flag. Controls sweep direction, or end
point setting of the sweep generator when the
instrument is not sweeping.

Transfers the least significant bit of the M register
to the S Bus and the T Bus is transferred to the
most signif icant bit of the M register.

Transfers the T Bus to the most significant bit
of the A register.

Transfers the T Bus to the Extend f lip-f lop.

Transfers the T Bus to the Output register.

rs

SU

Write memory. Transfers the T Bus to the most
significant bit of the memory.Memory register
being written into is controlled by the contents of
the M register.

Indicates the end of a sweep.

F3

Gl GO D2

cz cs ro

G1 CO OZ

G1 CO OZ

rT2 rT1 rT0

an tT1 tToF1

D1 DO

Dl DO

D1 D-6

U1

u19

u12

ROM

tT2

G1

n2

U1

aT2 tT1

rT1

GO

tT1

rrl

rT0

rr0

tT0

aT2 rT0

ROM U2

ROM U1

Sweep generator

AB

A8

AB

A8

A8

A8

A2

AB

A6

AB

AB

A8

A8

A8

AB

AB

AB

419

1 -18

Section VII 

Mnemonic 

SART 

SCHF 

SNUM 

SRLS 

SRRS 

STE 

STS 

STT 

STTF 

SWF 

SWP 

SW UP or su 

TMS 

TTA 

TTE 

TTO 

TTP 

TTO 

UTR 

WTM 

L-l000 

7-713 

Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers (Cont'd). 

Description 

Arithmetic subroutine. 

Sets the conditional halt flag. Clock to the flag is 
the CPF instruction. 

Sets the numeric flag. Clock to the flag is the 
CPF instruction. 

Register Left Shift subroutine. 

Register Right Shift subroutine. 

Sets the error flag. 

Sets the sweep flag. 

Starts the timer. 

Stores in the timer latch the three most significant 
bits and the least significant bit of the 0 register. 
The three most significant bits control the time per 
step and the least signfiicant bit stores the sweep 
mode (amplitude or frequency). This instruction 
also clocks the sweep up flag. 

Switch flag. Indicates that a front panel slide 
switch has been moved. SWF is also set during start 
up or if the instrument is switched from remote to 
local control. 

Sweep flag. Indicates that a sweep is in process. 

Sweep up flag. Controls sweep direction, or end 
point setting of the sweep generator when the 
instrument is not sweeping. 

Transfers the least significant bit of the M register 
to the S Bus and the T Bus is transferred to the 
most significant bit of the M register. 

Transfers the T Bus to the most significant bit 
of the A register. 

Transfers the T Bus to the Extend fI·lp-flop. 

Transfers the T Bus to the Output register. 

Transfers the T Bus to the most significant bit of 
the P register. 

Transfers the T Bus to the most significant bit of 
the 0 register. 

Forces the R Bus to a 1. 

Write memory. Transfers the T Bus to the most 
significant bit of the memory. Memory register 
being written into is controlled by the contents of 
the M register. 

I ndicates the end of a sweep. 

Source 

F3 IT2 IT1 ITO 

F1 IT2 IT1 ITO 

G1 GO D2 D1 DO 

G2 G3 FO 

Gl GO D2 D1 DO 

G1 GO D2 D1 DO 

Ul 

U19 

U12 

ROM Ul 

--
IT2 ITl ITO 

- -
IT2 IT1 ITO 

-
G1 GO 

-
IT2 ITl ITO 

IT2 IT1 ITO 

ROM U2 

ROM Ul 

Sweep generator 

Model 3330A/B 

Assembly 

A8 

A8 

A8 

A8 

A8 

A8 

A2 

A6 

A8 

A8 

A8 

A8 

A8 

A8 

A8 

A8 

A8 

A19 
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o4
03
o2
01

(Not Used )

=TBus
= Carry J I To Carry
=CarryKlFlip-Flop

000-007 H LLL
010-017 HLLL
o20-o27 H LLL
030-037 H LLL
040 -o47 H LLL
050-057 HLLL
060-067 H LLL
o70-o77 H LLL

100-107 HLLL
110-117 HLLL
120-127 H LLL
130-137 HLLL
140-147 HLLL
150-1 57 HLLL
160-167 HLI- L
170-177 H LLL

HLLL HLLL
HHLL HHLL
HHLL HHLL
HH LL H LLL
HLLL HLLL
HHLL HHLL
HHLL HHLL
HHLL FI LLL

HHLL HHLL
HHLL HLLL
HHLL HHLL
HHLL HLLL
HHLL HHLL
HHLL HLLL
HHLL HHLL
HH LL H LLL

HLLL HLLL
HHHL HHLL
HHLL HHLL
H LLL H LH L
HHLL HHLH
HLLL HLLL
HLLH HLLL
HHLL HHLL

HHLL HHLL
H LLL H LH L
HHLL HHLL
HLLL HLHL
H LLH H LLL
HHLL HHLL
H LLH H LLL
HHLL HHLL

HLLL HLLL HLLL
HHLL HLHL HHLL
HHHL HLHL HHLL
HLLL HLLL HHLL
HHLL HLLL HLLH
H LLH H LLL HH LH
H LLL H LLL HH LH
HHLL HLLL HHLH

HHHL HLHL HHLL
HLLL HLLL HHLL
HHHL HLHL HHLL
HLLL HLLL HHLL
HLLL HLLL HHLH
HHLL HLLL HHLH
HLLL HLLL HHLH
HHLL HLLL HHLH

Model 3330A/B Section VII

Table 7-5. ROM Bit Lists.
A7U7 ALU

Address Inputs
Bit
7=UTR
6 = Ground (0)

5=CY
4=RBus
3=SBus
2=AL2
1 = AL1
0 = AL2

7 -7e

Model 3330A/B 

Table 7-5. ROM Bit Lists. 

000-007 
010-017 
020-027 
030-037 
040-047 
050-057 
060-067 
070-077 

100-107 
110-117 
120-127 
130-137 
140-147 
150-157 
160-167 
170-177 

A7U7 ALU 

J 
04 (Not Used) 

If-
03 ~T Bus r;;;.. 02 = Carry J } To Carry '/1 01 ~ Carry K Flip-Flop 

HLLL HLLL HLLL HLLL 
HLLL HHLL HHLL HHHL 
HLLL 
HLLL 
HLLL 
HLLL 
HLLL 
HLLL 

HLLL 
HLLL 
HLLL 
HLLL 
HLLL 
HLLL 
HLI. L 
HLLL 

HHLL HHLL HHLL 
HHLL HLLL HLLL 
HLLL HLLL HHLL 
HHLL HHLL HLLL 
HHLL HHLL HLLH 
HHLL HLLL HHLL 

HHLL 
HHLL 
HHLL 
HHLL 
HHLL 
HHLL 
HHLL 
HHLL 

HHLL 
HLLL 
HHLL 
HLLL 
HHLL 
HLLL 
HHLL 
HLLL 

HHLL 
HLLL 
HHLL 
HLLL 
HLLH 
HHLL 
HLLH 
HHLL 

Address Inputs 
Bit 
7 ~ UTR 
6 ~ Ground (0) 
5 ~ CY 
4 ~ R Bus 
3 ~ S Bus 
2 ~ AL2 
1 ~ AL1 
o ~ AL2 

HLLL 
HHLL 
HHLL 
HLHL 
HHLH 
HLLL 
HLLL 
HHLL 

HHLL 
HLHL 
HHLL 
HLHL 
HLLL 
HHLL 
HLLL 
HHLL 

HLLL HLLL 
HHLL HLHL 
HHHL HLHL 
HLLL HLLL 
HHLL HLLL 
HLLH HLLL 
HLLL HLLL 
HHLL HLLL 

HHHL HLHL 
HLLL HLLL 
HHHL HLHL 
HLLL HLLL 
HLLL HLLL 
HHLL HLLL 
HLLL HLLL 
HHLL HLLL 

HLLL 
HHLL 
HHLL 
HHLL 
HLLH 
HHLH 
HHLH 
HHLH 

HHLL 
HHLL 
HHLL 
HHLL 
HHLH 
HHLH 
HHLH 
HHLH 

Section VII 
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Section Vl I Model 3330A/l]

Tabf e 7 -5. ROM Bit Lists (Cont'd ).
A8U1.

000
005
012
017
024
031
036
043
050
055

o62
067
074
101
106
113
120
125
132
13-l

144
151
156
163
170
175
202
207
214
221

.226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

HHHH OO1

HHLH 006
HHHH 013
HHHH O2O

HHHH 025
HHLH O32
HHHH 037
LHHH O44
HHHH 051
HHHH 056

LLH H 063
HIJLH O7O

LHHH 075
HHHH 1O2
HHHH 1C7

HHHH 114
LHHH 121
HHHH 126
HLHH 133
HHHH i4O

LHHH 145
HHHH 152
HHHH 157
HHHH 164
HHHH 171
HHHL 176
HHHH 243
LHHH 21O
LHHH 215
HHHH 222

H LHH 227
LHHH 234
LHHH 241
HHHH 246
H LHH 253
HHHH 260
HHHH 265
HHHH 272
LHHH 27]
HHHH 304

HHHH 311
HHHH 316
HHHH 323
HHHH 330
HHHH 335
HHHH 342
HHHH 347
LLH H 354
HHHH 361
HHHH 366
HHHH 373
LHHH

HHHI-J OO2

HHLH OOi
LHHH O14
HHHH 421
HH LH 026
HHHH 033
HHHH O4O

LLHI--t 045
HHHH 452
LIJFIH 057

HHHFI 064
H LH H 471
HHHH 076
HHHH 103
LHHH 110
HHHH 1i5
HHLH 122
HFiHH 127
FlHHH 134
HHHL 141

HHHH 146
HHHH 153
HHHH 160
HHHI-{ 165
LHHH 172
HHHH 177
HHHH 2O4
HHHFI 211
HHHH 216
HHHr-r 223

HHHH 230
H LHH 235
H H l"tH 242
LHHH 24]
HHHH 254
HHHH 261
LH HH 266
LHHH 273
HHHH 3OO

LHHH 305

LHHH 312
LH HH 317
HHHH 324
LHHH 331
HHHH 336
LHHH 343
LH H H 350
HHHH 355
HHHH 362
HHHH 367
LHHH 374

HHLH OO3
HHLH O1O
H H Ll'-r 01 5
Hi-fHH A?.2

HF{HH 027
HHHI.J 034
H}-JHH O41
LHHFT 046
Lr'rHH 053
Lt-{HH 060

f"il-J H H 065
HF{i-"tH 472
H r-J H l-"t 07 7
LHHH 104
LI-{HH 1 1 1

Lr"-tHH 1 i6
HHHH 123
l-rH L-r-"| 1 30
HLHH 135
HHHH 142

HHHH i47
HHHI-'l "i54
HHHH 161
LFIHH 166
HHHH 173
HHHI.J 2AO
HHHH 205
H f-lH H 212
HHHt-{ 21 7

r--lH H r-{ 224

LHHH 231
r{HHH 236
Hi{HH 243
F{t-rHH 25t)
HLHH 25F:

Lr-{ H H 262
HHHH 267
HriHH 274
HHHH 301
HHH H 306

HHHH 313
HHHH 320
HHHH 325
HHHH 332
HHHH 337
HHHH 344
HHHH 351
HHLH 356
HHHH 363
HHHH 370
HHHH 375

I-IHHH OO4 LLHH
HHHH 01 1 HHHH
HLHH 016 HHHH
HHHH O23 HLHH
H I--H H O3O LI{ H H

HHL-I.I 035 HHLH
HI"{FIH O42 HHHH
I-IHHH O47 LHHH
I'{HHH 454 HHHH
t_LFrf-.r 061 LHF|H

LHlrH 066
Hr-{H}i 073
r"-lt-j t--tH 1 00
LHi-tH i05
l--rl--tF{f{ 112
LriHH 111
H r{ F-r H 124
l-{t-{H H 1 31

t"_r""rHil 136
L-r{r-tH 143

f-{HHH 150
r-rLt-iH 155
Lf-rHH 162
HHHH 167
HLFiH 174
H H r'-{ r-"{ 241
i-tHtJFi 206
H Lt-j H 213
l{ t'-tH iJ 220
HHHH 225

L.H H H 232
i-{ L.H H 231
Fi T.JHH 244
Ht-fHH 251
H l-{ f{ H 256
r*HHH 263
LHHI-J 27O
LHI.JH 275
H f"tH H 302
H r-{ t_H 307

LLHH 314
r_HHH 321
Ll-r H H 326
HLHH 333
F"r t-{ H t{ 340
HHHL 345
Hi-JHH 352
LHHH 357
LHF{H 364
HLt-{H 371
HHHH 376

HHHH
HHHH
HHHH
LHHH
HHHH
I-I LH H

HHHH
H FiH t--l

HHFiH
HHHH

HHHH
HHHH
LHHH
HHHH
HHHH
HHHH
L LI-IH
HLHL
H H I-IH

LHHH

HHHL
LHHH
HHLH
HHH}"-I

HLHH
HHHH
LHHH
HHLH
HHHH
HHLH

HHHH
HHHH
HHHH
HHHH
HLHH
HHHH
HHHH
HHHH
LHHH
HHHH
LHHH

7 -80

Section VII 

7-1\0 

000 
005 
012 
017 
024 
031 
036 
043 
050 
055 

062 
067 
074 
101 
106 
113 
120 
125 
132 
137 

144 
151 
156 
163 
170 
175 
202 
207 
214 
221 

226 
233 
240 
245 
252 
257 
264 
271 
276 
303 

310 
315 
322 
327 
334 
341 
346 
353 
360 
365 
372 

J~~; 
HHHH 001 
HHLH 006 
HHHH 013 
HHHH 020 
HHHH 025 
HHLH 032 
HHHH 037 
LHHH 044 
HHHH 051 
HHHH 056 

LLHH 063 
HHLH 070 
LHHH 075 
HHHH 102 
HHHH 107 
HHHH 114 
LHHHI21 
HHHH 126 
HLHH 133 
HHHH 140 

LHHH 145 
HHHH 152 
HHHH 157 
HHHH 164 
HHHH 171 
HHHL 176 
HHHH 203 
LHHH 210 
LHHH 215 
HHHH 222 

HLHH 227 
LHHH 234 
LHHH 241 
HHHH 246 
HLHH 253 
HHHH 260 
HHHH 265 
HHHH 272 
LHHH 277 
HHHH 304 

HHHH 311 
HHHH 316 
HHHH 323 
HHHH 330 
HHHH 335 
HHHH 342 
HHHH 347 
LLHH 354 
HHHH 361 
HHHH 366 
HHHH 373 

377 LHHH 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U1. 

HHHH 002 HHLH 003 
HHLH 007 HHLH 010 
LHHH 014 HHLH 015 
HHHH 021 HHHH 0::'2 
HHLH 026 HHHH 027 
HHHH 033 HHHH 034 
HHHH 040 HHHH 041 
LLHH 045 LHHH 046 
HHHH 052 LHHH 053 
LHHH 057 LHHH 060 

HHHI-: 064 HHHH Cl65 
HLHH 071 HHHH 072 
HHHH 076 HHHH 077 
HHHH 103 L.HHH 104 
LHHH 110 LHHH 111 
HHHH 115 LHHH 116 
HHLH 122 HHHH 123 
HHHH 127 HHL_H 130 
HHHH 134 HLHH 135 
HHHL 141 HHHH 142 

HHHH 146 HHHH 147 
HHHH 153 HHHH ~ 54 
HHHH 160 HHHH 161 
HHHH 165 LHHH 166 
LHHH 172 HHHH 173 
HHHH 177 HHHH 200 
HHHH 204 HHHH 205 
HHHH 211 HHHH 212 
HHHH 216 HHHH 217 
HHHH 223 HHHH 224 

HHHH 230 LHHH 231 
HLHH 235 HHHH 236 
HHHH 242 H:-lHH 243 
LHHH 247 HHHH 250 
HHHH 254 HUiH 25,j 
HHHH 261 LHHH 262 
LHHH 266 HHHH 267 
LHHH 273 HHHH 274 
HHHH 300 HHHH 301 
LHHH 305 HHHH 306 

LHHH 312 HHHH 313 
LHHM 317 HHHH 320 
HHHH 324 HHHH 325 
LHHH 331 HHHH 332 
HHHH 336 HHHH 337 
LHHH 343 HHHH 344 
LHHH 350 HHHH 351 
HHHH 355 HHLH 356 
HHHH 362 HHHH 363 
HHHH 367 HHHH 370 
LHHH 374 HHHH 375 

HHHH 004 
HHHH 011 
HLHH 016 
HHHH 023 
HLHH 030 
HHLH 035 
HHHH 042 
HHHH 047 
HHHH 054 
L LHH 061 

LHHH 066 
HHHH 073 
HHHH 100 
LHHH 105 
~'HHH 112 
UiHH 117 
HHHH 124 
HHHH 131 
U-IHH 136 
un·IH 143 

HHHH 150 
~llHH 155 
LHHH 162 
HHHH 167 
HLHH 174 
HHHH 201 
HHHH 206 
HLHH 213 
HHHH 220 
HHHH 225 

LHHH 232 
HLHH 237 
HHHH 244 
HHHH 251 
H HHH 256 
LHHH 263 
LHHH 270 
LHHH 275 
HHHH 302 
HHI.H 307 

LLHH 314 
LHHH 321 
LHHH 326 
HLHH 333 
HHHH 340 
HHHL 345 
HHHH 352 
LHHH 357 
LHHH 364 
HLHH 371 
HHHH 376 

LLHH 
HHHH 
HHHH 
HLHH 
LHHH 
HHLH 
HHHH 
LHHH 
HHHH 
LHHH 

HHHH 
HHHH 
HHHH 
LHHH 
HHHH 
HLHH 
HHHH 
HHHH 
HHf·-:H 
HHHH 

HHHH 
HHHH 
LHHH 
HHHH 
HHHH 
HHHH 
LLHH 
HLHL 
HHHH 
LHHH 

HHHL 
LHHH 
HHLH 
HHHH 
HLHH 
HHHH 
LHHH 
HHLH 
HHHH 
HHLH 

HHHH 
HHHH 
HHHH 
HHHH 
HLHH 
HHHH 
HHHH 
HHHH 
LHHH 
HHHH 
LHHH 

Model 3330AjB 
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Model 3330A/B Section Vll

Tabf e 7 -5. ROM Bit Lists (Cont'd ).

A8U2

000
005
012
017
024
031
036
043
050
055

o62
067
074
101
106
113
120
1'.25

132
137

144
151
156
163
170
175
202
247
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

LLHL OO1

LHLL 006
HHHH 013
HHHH O2O

HHHH 425
HHHH O32
LLLH O37
HH LH O44
LLLH 051
HHHH 056

LH LH 063
HHLH O7O

HI"JLH 075
HHHH 142
HHHr-r i07
HHHH 114

HHHH 121
LL-H L 126
HHHH i"J3
HHHH 144

LHHH 145
LLHL 152
HHHH 157
HHHH 164
LI-LH 171
LLHL 176
HHHH 203
HHLH 21O
HHLH 215
HHHH 222

HH LH 221
HHHH 234
LLH H 241
LLLH 246
HHLH 253
HHHH 260
HHHH 265
HHLH 272
F{LLH 277
HHHH 304

HHHH 311
HHHH 316
HHHH 323
HHHH 330
HHHH 335
LLLH 342
HHHH 347
LLHH 354
HHHH 361
HHHH 366
I-IHHH 373
HLLH

To ALU

HF{HH OO2

HHLH OO7

HHLH 014
HI-{LL O21

LHHH 026
LLLH 033
HHHH O4O

H LLH 045
HHHFl CI52

i--rlJHl-l 05i

r-{HHf-{ 064
L r"i H t-i 0'/ 'l

Hi-{i-iH 016
t-{}"{f-"{H i03
t"-tf-"| LH 1 10
r-"il"rL[* 1 15
ri i_r.-{H 122
HHHH 127
l-'{ l--l l"-l H 134
HHLH 141

HHHH 146
HHHH 153
HHHH 160
HHHH 165
HHLH 172
H H H FI 1V7
HHHH 2O4
HHHH 211
HHHH 216
H HHH 223

HHHH 23O
HHLH 235
HHHH 242
LLHH 241
HHHH 254
H HHH 261
H LLH 266
LH LH 273
HHHH 3OO

HHHH 305

LLHH 312
LLHH 317
HHHH 324
HHLH 331
LLH L 336
HHHH 343
HHLH 350
LLHL 355
HHHH 362
HHHH 367
HHHH 374

LH LL OO3

LHLL O1O

HHLH 015
HHHH 422
HHHH O2'7

HHLL 034
HHHH 041
HHLI-{ 046
H r"r LH 053
LLHH 060

HHHH 065
LLLH O72
H l--lH H O77
I-JHHH 014
HHLH 111

HHLH 116
LLLH 123
LLLH 130
HHLH 135
HHHH 142

HHHH 141
HLLH 154
HHLL 161
HHLH 166
HHHH 173
HHHH 2OO

HHHH 2O5
LLLL 212
HHHH 217
HHHH 224

HHHH 231
HHHH 236
LHHH 243
HHHH 25O
HHLH 255
LLHH 262
HHHH 26]
HHHH 274
HHHH 301
HHHH 306

HHHH 313
LHHH 32O
HHHH 325
HHHH 332
L LLH 337
HHHH 344
HHHH 351
LH H L 356
LLH L 363
HHHH 370
HHLL 375

HHLH OO4 LHHH
HHHH 011 HHHH
HHLH 016 HHHH
HHLL O23 HHLH
LLLH O3O HHLH
HHHH 035 HHLH
LLH L O42 LLLH
HHHH O47 HHHH
HHHH 054 HHHH
LHHH 061 LLLH

HHLH 066 HHHH
HHHH 073 HHHH
LLLH 1OO HHI.{H
HHHH 105 HHHH
HHLh-I 112 HHHH
LLHL 117 HHLH
HHHH 124 HHHH
HH}{H 131 HHHH
LLLH 136 HHLH
HHHH 143 HHHF.I

HHHH 150 HHHH
HHLH 155 LLLH
LHLH 162 HHHH
HHHH 167 HHHH
LHHH 1]4 HHHH
HHHH 2O1 HHHH
HHHH 206 LLHI.{
HHLH 213 LLLH
HHHH 22O HHHH
LLH L 225 LLHH

HHLH 232 HHLH
HHLH 237 HHHH
LLLL 244 HHLH
HHHH 251 HHHH
HHLH 256 LHHH
HHHH 263 HHHH
LLLH 2]O HHH H

HHHH 215 HHLH
HH LH 3O2 HHHH
LH LL 307 LLLH

LHHH 314 HHHH
HLLH 321 HHHH
HHLH 326 LLHL
HHLH 333 LLHH
HHHH 340 LLLH
LLHH 345 LLHL
LLHH 352 HHHH
HHLH 351 LHHH
HHLH 364 HHHH
HHHH 371 LLHH
HHHH 376 HHLH

7-ll I

Model 3330A/B Section VII 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U2 

J~~U ToALU 

000 LLHL 001 HHHH 002 LHLL. 003 HHLH 004 LHHH 
005 LHLL 006 HHLH 007 LHLL 010 HHHH 011 HHHH 
012 HHHH 013 HHLH 014 HHLH 015 HHLH 016 HHHH 
017 HHHH 020 HHLL 021 HHHH 022 HHLL 023 HHLH 
024 HHHH 025 LHHH 026 HHHH 027 LLLH 030 HHLH 
031 HHHH 032 LLLH 033 HHLL 034 HHHH 035 HHLH 
036 LLLH 037 HHHH 040 HHHH 041 LLHL 042 LLLH 
043 HHLH 044 HLLH 045 HHLH 046 HHHH 047 HHHH 
050 LLLH 051 HHHH 052 HHLH 053 HHHH 054 HHHH 
055 HHHH 056 HI1HH 057 LLHH 060 LHHH 061 LLLH 

062 LHLH 063 HHHH 064 HHHH 065 HHLH 066 HHHH 
067 HHLH 070 l.HHH 071 LLLH 072 HHHH 073 HHHH 
074 HHLH 075 ~ ~HHH 076 HHHH 077 L.LLH 100 HHHH 
101 HHHH 10::: HHHH 103 HHHH 014 HHHH 105 HHHH 
106 HHHH 107 HHLH 110 HHLH 111 HHLH 112 HHHH 
113 HHHH 114 f~ii LL 115 HHLH 116 LLHL 117 HHLH 
120 HHHH 121 ,~ LHH 122 LLLH 123 HHHH 124 HHHH 
125 L.L.HL 126 HHHH 127 LLl.H 130 HHHH 131 HHHH 
132 HHHH 1 'J r , 

'00 HHHH 134 HHLH 135 LLLH 136 HHLH 
137 HHHH 140 HHLH 141 HHHH 142 HHHH 143 HHHH 

144 LHHH 145 HHHH 146 HHHH 147 HHHH 150 HHHH 
151 LLHL 152 HHHH 153 HLLH 154 HHLH 155 LL.LH 
156 HHHH 157 HHHH 160 HHLL 161 LHLH 162 HHHH 
163 HHHH 164 HHHH 165 HHLH 166 HHHH 167 HHHH 
170 LLLH 171 HHLH 172 HHHH 173 LHHH 174 HHHH 
175 LLHL 176 HHHH 177 HHHH 200 HHHH 201 HHHH 
202 HHHH 203 HHHH 204 HHHH 205 HHHH 206 LLHH 
207 HHLH 210 HHHH 211 LL.LL 212 HHLH 213 LLLH 
214 HHL.H 215 HHHH 216 HHHH 217 HHHH 220 HHHH 
221 HHHH 222 HHHH 223 HHHH 224 LLHL 225 LLHH 

226 HHLH 227 HHHH 230 HHHH 231 HHLH 232 HHLH 
233 HHHH 234 HHLH 235 HHHH 236 HHLH 237 HHHH 
240 LLHH 241 HHHH 242 LHHH 243 LLLL 244 HHLH 
245 LLLH 246 LLHH 247 HHHH 250 HHHH 251 HHHH 
252 HHLH 253 HHHH 254 HHLH 255 HHLH 256 LHHH 
257 HHHH 260 HHHH 261 LLHH 262 HHHH 263 HHHH 
264 HHHH 265 HLLH 266 HHHH 267 LLLH 270 HHHH 
271 HHLH 272 LHLH 273 HHHH 274 HHHH 275 HHL.H 
276 HLLH 277 HHHH 300 HHHH 301 HHLH 302 HHHH 
303 HHHH 304 HHHH 305 HHHH 306 LHL.L 307 LLLH 

310 HHHH 311 LLHH 312 HHHH 313 LHHH 314 HHHH 
315 HHHH 316 LLHH 317 LHHH 320 HLLH 321 HHHH 
322 HHHH 323 HHHH 324 HHHH 325 HHLH 326 LLHL 
327 HHHH 330 HHL.H 331 HHHH 332 HHLH 333 LLHH 
334 HHHH 335 LLHL 336 LLLH 337 HHHH 340 LLLH 
341 LLLH 342 HHHH 343 HHHH 344 LLHH 345 LLHL 
346 HHHH 347 HHLH 350 HHHH 351 LLHH 352 HHHH 
353 LLHH 354 LLHL 355 LHHL 356 HHLH 357 LHHH 
360 HHHH 361 HHHH 362 LLHL 363 HHLH 364 HHHH 
365 HHHH 366 HHHH 367 HHHH 370 HHHH 371 LLHH 
372 HHHH 373 HHHH 374 HHLL 375 HHHH 376 HHLH 
377 HLLH 

7-1\ I 
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I? I ouarif ier serect

+i I 
(with r1 )

000
005
012
017
024
031
036
043
050
055

o62
o67
074
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

LLLL OO1

HH LH 006
LLLL 013
LLLL O2O

LLH L O25
HHH L O32
HHH L O37
LHHL O44
LLH L 051
HH LH 056

HHLL 063
LH LL O7O

HH LH O75
HLLL 1O2
LLLL 1O7

LLLL 114
LH LL 121
LLHH 126
LLLL 133
HH LL 140

HHHL 145
LLLL 152
HHLH 157
LH LL 164
HHLH 171
LLLL 176
HLLH 2O3
LLLL 21O
LLLL 215
LLLL 222

LLHH 227
LH LH 234
HHH L 241
HH LH 246
LLLL 253
HHH L 260
LLHH 265
LLLL 272
LLLL 277
LH LL 3O4

LHLL 311
HHLH 316
LH LL 323
HLHL 330
HH LH 335
LLLL 342
LH LH 347
LLLL 354
LHLL 361
LH LH 366
LLLL 373
LLLL

LLHH OO2

H LLH OO7

HHLH 014
LH LH O21
HH LH 026
LHHL 033
LLLL O4O

LLLL 045
HLHL O52
LLLL 057

LLLH 064
LLLL O71
LLLL 076
LHLH 103
LLLL 110
H LLH 1 15
LLLL 122
LLLL 127
HHLH 134
LLLL 141

LH LH 146
LHLL 153
LHLH 160
LHHL 165
HLHL 172
LHLL 177
HH LH 2O4
H LLH 211
HHHL 216
LHHL 223

HH LH 23O
LLLL 235
LLLL 242
LLLL 247
HH LH 254
LH LL 261
HHH L 266
HHHL 273
LLLL 3OO

LLLL 305

HHLH 312
LLLL 317
LH LL 324
LLLL 331
HHLH 336
LH LH 343
LLHH 350
LLH H 355
LLHH 362
LHLL 367
HHHL 374

HH LH OO3

HHHL 01O
HLLH 015
H LLL O22
LLLL O27
LLLL 034
HHHH O41
HHH L 046
HHLH 053
HHH L 060

LLLL 065
HHHH 072
HHLL O77
LLLL 1O4
LLLL 111
HHLH 116
LH LL 123
LLLL 130
LH LL 135
LH LH 142

LH LL 147
HH LL 154
LHLH 161
HLLL 166
LLLL 173
LLLL 2OO

LLH L 205
LLLL 212
LLLL 217
LLLL 224

LH LH 231
LLH L 236
LLLL 243
HH LH 25O
HLHL 255
Hl.{HL 262
LLLL 267
H LLL 274
HLLL 301
LLLL 306

HHLH 313
HHH L 32O
H LLH 325
HHH L 332
LH LL 337
LLHH 344
LL LL 351
HHLL 356
H LLL 363
LLLL 370
LLLL 375

LHH L OO4

LLLL 011
LLLL 016
LLLL O23
LLLL O3O

LLHH 035
LLLH O42
HHHL O47
HHLH 054
HHLL 061

LLLL 066
HLLL O73
LLLL 1OO

LLLL 105
LLLL 112
LLLL 117
LHLL 124
LLLL 131
LHLL 136
LH LH 143

LLLL 150
LLLL 155
HHH L 162
LLH L 167
LLLL 174
LLLL 2O1
LLLL 206
LLLL 213
HHH L 22O
LLLL 225

LLLL 232
HHH L 237
LLLL 244
LLH H 251
LLLL 256
HHHL 263
LLLL 27O
LLLL 275
HHH L 302
LLLL 3O7

LLLL 314
LH LH 321
LHH L 326
LLLL 333
LLLL 340
HHH L 345
HHH L 352
HHHL 357
H LLL 364
LLLL 371
LH LH 376

LLLL
HHHL
LH LL
LLLH
HHHL
LLLL
HLLL
LLLL
HHLH
LLLL

LLHH
LLLL
HHLH
LLLL
LLHH
LLLL
HHLH
LLLH
LHLL
LLLL

HHLH
LLLL
LH LH
LLLL
H LLL
LLLH
LHLL
H LLH
HLLL
HHLH

LLLL
HHLL
LLLL
H LLL
LLLL
LHLL
LH LL
LLLL
LHLL
LLLL

LH LH
LH LH
HHLH
HHHL
LHLL
HHHL
LLLL
LLLL
HHHL
HHHL
LH LL

Section VII Model 3330A/B

Table 7-5. ROM Bit Lists (Cont'd).
A8U3

7 -82

Section VII 

J~n 
000 LLLL 001 
005 HHLH 006 
012 LLLL 013 
017 LLLL 020 
024 LLHL 025 
031 HHHL 032 
036 HHHL 037 
043 LHHL 044 
050 LLHL 051 
055 HHLH 056 

062 HHLL 063 
067 LHLL 070 
074 HHLH 075 
101 HLLL 102 
106 LLLL 107 
113 LLLL 114 
120 LHLL 121 
125 LLHH 126 
132 LLLL 133 
137 HHLL 140 

144 HHHL 145 
151 LLLL 152 
156 HHLH 157 
163 LHLL 164 
170 HHLH 171 
175 LLLL 176 
202 HLLH 203 
207 LLLL 210 
214 LLLL 215 
221 LLLL 222 

226 LLHH 227 
233 LHLH 234 
240 HHHL 241 
245 HHLH 246 
252 LLLL 253 
257 HHHL 260 
264 LLHH 265 
271 LLLL 272 
276 LLLL 277 
303 LHLL 304 

310 LHLL 311 
315 HHLH 316 
322 LHLL 323 
327 HLHL 330 
334 HHLH 335 
341 LLLL 342 
346 LHLH 347 
353 LLLL 354 
360 LHLL 361 
365 LHLH 366 
372 LLLL 373 
377 LLLL 

7-il2 

Table 7-5_ ROM Bit lists (Cont'dL 
A8U3 

Qualifier Select 
(With Tl) 

LLHH 002 HHLH 003 
HLLH 007 HHHL 010 
HHLH 014 HLLH 015 
LHLH 021 HLLL 022 
HHLH 026 LLLL 027 
LHHL 033 LLLL 034 
LLLL 040 HHHH 041 
LLLL 045 HHHL 046 
HLHL 052 HHLH 053 
LLLL 057 HHHL 060 

LLLH 064 LLLL 065 
LLLL 071 HHHH 072 
LLLL 076 HHLL 077 
LHLH 103 LLLL 104 
LLLL 110 LLLL 111 
HLLH 115 HHLH 116 
LLLL 122 LHLL 123 
LLLL 127 LLLL 130 
HHLH 134 LHLL 135 
LLLL 141 LHLH 142 

LHLH 146 LHLL 147 
LHLL 153 HHLL 154 
LHLH 160 LHLH 161 
LHHL 165 HLLL 166 
HLHL 172 LLLL 173 
LHLL 177 LLLL 200 
HHLH 204 LLHL 205 
HLLH 211 LLLL 212 
HHHL 216 LLLL 217 
LHHL 223 LLLL 224 

HHLH 230 LHLH 231 
LLLL 235 LLHL 236 
LLLL 242 LLLL 243 
LLLL 247 HHLH 250 
HHLH 254 HLHL 255 
LHLL 261 HIoiHL 262 
HHHL 266 LLLL 267 
HHHL 273 HLLL 274 
LLLL 300 HLLL 301 
LLLL 305 LLLL 306 

HHLH 312 HHLH 313 
LLLL 317 HHHL 320 
LHLL 324 HLLH 325 
LLLL 331 HHHL 332 
HHLH 336 LHLL 337 
LHLH 343 LLHH 344 
LLHH 350 LLLL 351 
LLHH 355 HHLL 356 
LLHH 362 HLLL 363 
LHLL 367 LLLL 370 
HHHL 374 LLLL 375 

Model 3330A/B 

LHHL 004 LLLL 
LLLL 011 HHHL 
LLLL 016 LHLL 
LLLL 023 LLLH 
LLLL 030 HHHL 
LLHH 035 LLLL 
LLLH 042 HLLL 
HHHL 047 LLLL 
HHLH 054 HHLH 
HHLL 061 LLLL 

LLLL 066 LLHH 
HLLL 073 LLLL 
LLLL 100 HHLH 
LLLL 105 LLLL 
LLLL 112 LLHH 
LLLL 117 LLLL 
LHLL 124 HHLH 
LLLL 131 LLLH 
LHLL 136 LHLL 
LHLH 143 LLLL 

LLLL 150 HHLH 
LLLL 155 LLLL 
HHHL 162 LHLH 
LLHL 167 LLLL 
LLLL 174 HLLL 
LLLL 201 LLLH 
LLLL 206 LHLL 
LLLL 213 HLLH 
HHHL 220 HLLL 
LLLL 225 HHLH 

LLLL 232 LLLL 
HHHL 237 HHLL 
LLLL 244 LLLL 
LLHH 251 HLLL 
LLLL 256 LLLL 
HHHL 263 LHLL 
LLLL 270 LHLL 
LLLL 275 LLLL 
HHHL 302 LHLL 
LLLL 307 LLLL 

LLLL 314 LHLH 
LHLH 321 LHLH 
LHHL 326 HHLH 
LLLL 333 HHHL 
LLLL 340 LHLL 
HHHL 345 HHHL 
HHHL 352 LLLL 
HHHL 357 LLLL 
HLLL 364 HHHL 
LLLL 371 HHHL 
LHLH 376 LHLL 
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A8U4

Model 3330A/B Section VII

Tabf e 7 -5. ROM Bit Lists (Cont'd ).

Tl Oualif ier Select

i8il l Inhibit

LAA

000
005
012
017
024
031
036
043
050
055

o62
o67
074
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

LLLL OO1

HLHL 006
LLLL 013
LLLL O2O

HLLL O25
LLLL O32
HLHL 037
LLLL O44
LLLL 051
LLLL 056

LLH L 063
LLLL O7O

HHLL 075
LLLL 1O2
LLLL 1O7

LLLL 114
LLH L 121
LLLL 126
LLLH 133
LHLL 140

LLLL 145
LLLL 152
HLLL 157
HLLL 164
HLLL 171
LLLL 176
LLLL 2O3
LLLL 21O
LLLH 215
LLLL 222

H LLL 227
H LHL 234
LLLL 241
H LHH 246
LLLH 253
LH LL 260
H LLL 265
LL LL 272
LLLL 277
HHLL 304

HHLL 311
HLLL 316
LLH L 323
LLLL 330
LLLL 335
LLLL 342
LLH L 347
LLLL 354
HLLL 361
LH LL 366
LLLL 373
LLLL

LLLL OO2

H LH L OO7

HLLL 014
LLLL O21

H LLL 026
H LLL 033
LLLL O4O

LLLL 045
LLH L O52
LLLH O57

H LLL 064
LLLL 071
LLLL 076
H LH L 103
LLLL 110
LLH L 1 15
LLLL 122
LLLL 127
HLHL 134
LLLL 141

HHLL 146
H LLL 153
LLLL 160
LLLL 165
LH LL 172
LLLL 177
H LLL 2O4
LLHL 211
LH LL 216
LH LL 223

H LLL 23O
LLLL 235
HLLL 242
LLLL 247
HLHL 254
HH LL 261
LLLL 266
LLLL 273
LLLL 3OO

LLLL 305

H LLL 312
LLLL 317
HH LL 324
LLLL 331
LLH L 336
HLHL 343
LLLL 350
H LLL 355
H LLL 362
LLLL 367
LHLL 374

HLHL OO3

LLLL O1O

LLHL 015
H LLL O22
LLLL O27
LLLL 034
H LLL O41
LLLL 046
LH LL 053
HHLL 060

LL LL 065
LH LL O72
LLH L O77
LLLL 1O4
LLLL 111
HLLL 116
LHLL 123
LLLL 130
HHLL 135
HHLL 142

HLHH 147
HHLL 154
LLLL 161
HLLL 166
LLLL 173
LLLH 2OO

LLLL 2O5
LLLL 212
LLLH 217
LLLL 224

LHLL 231
LLLL 236
LLLL 243
H LLL 25O
LH LL 255
LLLL 262
L LLL 267
HLLL 274
LLHL 301
LLLL 306

LLLL 313
LLLL 32O
H LLL 325
LLH L 332
LH LL 337
LH LL 344
LLLL 351
LLH L 356
LLH L 363
LLLL 370
LLLL 375

LLLL OO4

LLLH 01 1

LLLL 016
LLLL O23
LLLL O3O

LLH L 035
LLHL O42
LH LL O47
HLHL 054
HLHL 061

LLLL 066
HLLL 073
LLLL 1OO

LLLL 105
LLLL 112
LLLL 117
LHLL 124
LLLL 131
LLHL 136
LHLL 143

LLLH 150
LLLL 155
LLLL 162
HLLL 167
LLLH 174
LLLL 2O1
LLLL 206
LLLL 213
LLLL 22O
LLLL 225

LLLL 232
LLHL 237
LLL L 244
H LLL 251
LLLL 256
LLH L 263
LLLL 27O
LLLL 275
LH LL 3O2
LLLL 307

LLLL 314
LHLL 321
H LLL 326
LLLL 333
LLLL 34O
LLLL 345
LLLL 352
LLH L 357
LLLL 364
LLLL 371
LH LL 376

LLLL
LHLL
LLLL
LLLL
LLLL
LLLL
LLLL
LLLL
HLLL
LLLL

HHLL
LLLL
LHLL
LLLL
LLHL
LLLL
HHLL
LHLL
HHLL
LLLL

HLLL
LLLL
LLH L
LLLH
LLH L
LLLL
HLHL
L.LLL
LLLL
LHLL

LLLL
LHLL
LLLL
HLLL
LLLL
HLHL
HHLL
LLLL
LH LL
LLLL

LLH L
HLLL
HLLL
LLLL
LLHL
HLLL
LLLL
LLLL
LHLL
LLLL
HLLL

I -83

Model 3330A/B Sectiun VII 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U4 

10M nit J ~~~r:i::::'W 'Iff- LAA 

000 LLLL 001 LLLL 002 HLHL 003 LLLL 004 LLLL 
005 HLHL 006 HLHL 007 LLLL 010 LLLH 011 LHLL 
012 LLLL 013 HLLL 014 LLHL 015 LLLL 016 LLLL 
017 LLLL 020 LLLL 021 HLLL 022 LLLL 023 LLLL 
024 HLLL 025 HLLL 026 LLLL 027 LLLL 030 LLLL 
031 LLLL 032 HLLL 033 LLLL 034 LLHL 035 LLLL 
036 HLHL 037 LLLL 040 HLLL 041 LLHL 042 LLLL 
043 LLLL 044 LLLL 045 LLLL 046 LHLL 047 LLLL 
050 LLLL 051 LLHL 052 LHLL 053 HLHL 054 HLLL 
055 LLLL 056 LLLH 057 HHLL 060 HLHL 061 LLLL 

062 LLHL 063 HLLL 064 LLLL 065 LLLL 066 HHLL 
067 LLLL 070 LLLL 071 LHLL 072 HLLL 073 LLLL 
074 HHLL 075 LLLL 076 LLHL 077 LLLL 100 LHLL 
101 LLLL 102 HLHL 103 LLLL 104 LLLL 105 LLLL 
106 LLLL 107 LLLL 110 LLLL 111 LLLL 112 LLHL 
113 LLLL 114 LLHL 115 HLLL 116 LLLL 117 LLLL 
120 LLHL 121 LLLL 122 LHLL 123 LHLL 124 HHLL 
125 LLLL 126 LLLL 127 LLLL 130 LLLL 131 LHLL 
132 LLLH 133 HLHL 134 HHLL 135 LLHL 136 HHLL 
137 LHLL 140 LLLL 141 HHLL 142 LHLL 143 LLLL 

144 LLLL 145 HHLL 146 HLHH 147 LLLH 150 HLLL 
151 LLLL 152 HLLL 153 HHLL 154 LLLL 155 LLLL 
156 HLLL 157 LLLL 160 LLLL 161 LLLL 162 LLHL 
163 HLLL 164 LLLL 165 HLLL 166 HLLL 167 LLLH 
170 HLLL 171 LHLL 172 LLLL 173 LLLH 174 LLHL 
175 LLLL 176 LLLL 177 LLLH 200 LLLL 201 LLLL 
202 LLLL 203 HLLL 204 LLLL 205 LLLL 206 HLHL 
207 LLLL 210 LLHL 211 LLLL 212 LLLL 213 LLLL 
214 LLLH 215 LHLL 216 LLLH 217 LLLL 220 LLLL 
221 LLLL 222 LHLL 223 LLLL 224 LLLL 225 LHLL 

226 HLLL 227 HLLL 230 LHLL 231 LLLL 232 LLLL 
233 HLHL 234 LLLL 235 LLLL 236 LLHL 237 LHLL 
240 LLLL 241 HLLL 242 LLLL 243 LLLL 244 LLLL 
245 HLHH 246 LLLL 247 HLLL 250 HLLL 251 HLLL 
252 LLLH 253 HLHL 254 LHLL 255 LLLL 256 LLLL 
257 LHLL 260 HHLL 261 LLLL 262 LLHL 263 HLHL 
264 HLLL 265 LLLL 266 LLLL 267 LLLL 270 HHLL 
271 LLLL 272 LLLL 273 HLLL 274 LLLL 275 LLLL 
276 LLLL 277 LLLL 300 LLHL 301 LHLL 302 LHLL 
303 HHLL 304 LLLL 305 LLLL 306 LLLL 307 LLLL 

310 HHLL 311 HLLL 312 LLLL 313 LLLL 314 LLHL 
315 HLLL 316 LLLL 317 LLLL 320 LHLL 321 HLLL 
322 LLHL 323 HHLL 324 HLLL 325 HLLL 326 HLLL 
327 LLLL 330 LLLL 331 LLHL 332 LLLL 333 LLLL 
334 LLLL 335 LLHL 336 LHLL 337 LLLL 340 LLHL 
341 LLLL 342 HLHL 343 LHLL 344 LLLL 345 HLLL 
346 LLHL 347 LLLL 350 LLLL 351 LLLL 352 LLLL 
353 LLLL 354 HLLL 355 LLHL 356 LLHL 357 LLLL 
360 HLLL 361 HLLL 362 LLHL 363 LLLL 364 LHLL 
365 LHLL 366 LLLL 367 LLLL 370 LLLL 371 LLLL 
372 LLLL 373 LHLL 374 LLLL 375 LHLL 376 HLLL 
377 LLLL 

7-1)3 
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Section VII Model 3330A/B

Tabl e 7 -5. ROM Bit Lists (Cont'd ).
A8U5

000
005
012
017
024
031
036
043
050
055

o62
067
474
101
106
113
120
125
132
137

144
151
156
163
170
175
242
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

LHLL
HI{HH
HI.HL
HLHH
LHHH
LHHH
LLLL
HLHH
HLHL
HLLL

HHHH
LLLH
I{HLH
LLHH
LLLL
HLLL
HLLL
LH LH
LLHH
LLLL

HHHH
HFiLL
LLHL
LHLL
HHLL
LHLH
H LLL
LLHL
L.LHL
HHLL

LH LL
LLHH
LLHH
LLLH
LLHL
HHLL
HLLL
HLHL
LHHH
LLHH

LHHL
LH LH
HLLL
LHHH
LL-HH
HHLL
LHLH
HHLL
L LH I.i

LLHH

LLLH
HHHH
HHLL
LHHH
H LH L
LLLH
HHHL
HHLL
LLLH
HHHL

HLLH
HHHL
LH LL
HH LL
HHHL
LLLL
HLLL
LLH L
HLLL
LH LH

HHHH
LHHL
HHHL
HHHL
HLLL
LH LH
HLHL
HHHH
LHLL
LH LH
LHHH

r
//_

////
,rtt,rtt

L.LLL
LH LH
HLHH
HHHH

001
006
013
020

HHHH O25
LH LH O32
LH LH 037
LLHH O44
LLLL 051
HH LH 056

AD4 )AD3 I-
or$ I 

ttimarY Address

ADl T

HLLL OO2

I_ LH H OO?
HHLH 014
LHHL O21
LHH L 026
LLHL 033
HHHH O4O

LH LL 045
HH LL O52
H LHH 057

LLHH
LLHH
LLHL
LLHL
LHHH
LLHH
LLLH
LLLL
HHLL
LHHL

HLLL OO3

LHHH O1O
HLLL 015
H LHH O22
HH LL O27
LH LH 034
LLH H O41

LH LH 046
H LLH 053
HHHH 060

065
072
477
104
111
116
123
130
i 35
142

L Lr-t L 004
I-JHLL 011
LLHIl 016
LLLL O23
LHHH O3O

LLLH 035
LLLH 042
HHHH O47
LHLH 054
LLHL 061

063
070
075
102
107
114
121
126
133
140

LHLL 145
HLHH 152
HHLH 157
LLHH 164
LLLH 171
HHLH 176
LLHH 2A3
LHHH 21O
LH LL 215
LL LH 222

HH LH 227
LLHH 234
LLHiI 24"i
HLHH 246
HLLL 253
HHH H 260
LLLH 265
HLLL 272
LH LH ?77
LLH L 304

LHLH 31 1

HHLL 316
LH LH 323
LLHH 330
HHLL 335
LH LL 342
LH LL 347
H LHH 354
LLLL 361
LH LH 366
H LH L 373
HHHH

064
071
076
103
110
115
122
127
134
141

LH LH 146
HHHL 153
LHLH 160
LHHL 165
LHLL 172
HHLH 177
LHHH 244
LHHH 211
HHL!.J '216

LLLL 223

HLHH 234
HHHL 235
r-t LH L 242
LHHL 247
HHHF'I 254
LLH L 261
LH LH 266
HHHH 273
HHHH 3OO

LHHL 305

HHHL 312
HHHL 317.HHHL 

324
HHLH 331
H LHH 336
HHLH 343
H LLL 350
LLLH 355
LLLH 362
H LHH 367
HLHH 374

LHHL 147
HHHH 154
LLLL i61
LHHH 166
l'-l t_H L 173
H LLH 2OO
HHHH 205
IJHHL 212
HHHL 217
HLt_L 2?_4

H LLL 231
HLHL 236
LHHH 243
HLHH 25O
HHLL 255
LHHL 262
LHHL 267
LH HH 274
H LLH 3C1

L LLH 306

HLHL 3i3
HHHH 32O
LLHH 325
LH LH 332
H LLH 337
LLLH 344
HLHL 351
LHHL 356
LLHH 363
HHHH 37O
HH LL 375

066
073
100
105
112
117
124
131
136
143

LHHH 150
HLI_H i55
LLLH 162
HHHI-{ 167
HHLH 174
LLH L 2O1
HHHL 206
HHHH 213
HHHH 220
LH LL 225

HHLH 232
H LLH 237
HHLL 244
HHLL 251
HLHL 256
LHLL 263
LHHL 27O
LLLH 275
LLLH 3O2
LH LH 307

HLHH 314
LHHL 321
HLHL 326
HLHL 333
HHHH 34O
LLH H 345
LH LH 352
HHHL 357
HHLL 364
HLHL 371
HHHL 376

7-84

Section VII Model 3330A/H 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U5 

AD' ) I :gl Pcm", Add"" 

000 LLLL 001 HLLL 002 HLLL 003 LLHL 004 LHLL 
005 LHLH 006 LLHH 007 LHHH 010 HHLL 011 LLHH 
012 HLHH 013 HHLH 014 HLLL 015 LLHH 016 LLHH 
017 HHHH 020 LHHL 021 HLHH 022 LLLL 023 LLLH 
024 HHHH 025 LHHL 026 HHLL 027 LHHH 030 LLHL 
031 LHLH 032 LLHL 033 LHLH 034 LLLH 035 HHLL 
036 LHLH 037 HHHH 040 LLHH 041 LLLH 042 HLLL 
043 LLHH 044 LHLL 045 LHLH 046 HHHH 047 HLHL 
050 LLLL 051 HHLL 052 HLLH 053 LHLH 054 LHHH 
055 HHLH 056 HLHH 057 HHHH 060 LLHL 061 LLHH 

062 LHLL 063 LLHH 064 HHHH 065 HHHH 066 LHHL 
067 HHHH 070 LLHH 071 LLLH 072 HHLL 073 LHLH 
074 Hl.HL 075 LLHL 076 I-IHLH 077 LLHL 100 HLLL 
101 HLHH 102 LLHL 103 Ll.HH 104 LHLL 105 LHHH 
106 LHHH 107 LHHH 110 LLLL 111 HHLL 112 LLHH 
113 LHHH 114 LLHH 115 HLLL 116 LHLH 117 HHLL 
120 LLLL 121 LLLH 122 HLLL 123 HLLL 124 LHLH 
125 HLHH 126 LLLL 127 LHLH 130 LLHl. 131 HHLL 

I 

132 Hl.HL 133 HHLL 134 LLHH 135 LLHL 136 l.LHH 
137 HLLL 140 LHHL 141 LLLL 142 HHLL 143 LLHH 

144 LHLL 145 LHLH 146 LHHL 147 LHHH 150 LLLH 
151 HLHH 152 HHHL 153 HHHH 154 HLl.H 155 HHHH 
156 HHLH 157 LHLH 160 LLLL 161 LLLH 162 HHLL 
163 LLHH 164 LHHL 165 LHHH 166 HHHH 167 LHHH 
170 LLLH 171 LHLL 172 HLHL 173 HHLH 174 HLHL 
175 HHLH 176 HHLH 177 HLLH 200 LLHL 201 LLLH 
202 LLHH 203 LHHH 204 HHHH 205 HHHL 206 HHHL 
207 LHHH 210 LHHH 211 HHHL 212 HHHH 213 HHLL 
214 LHLL 215 HHLH 216 HHHL 217 HHHH 220 LLLH 
221 LLLH 222 Ll_LL 223 HLLL 224 LHLL 225 HHHL 

226 HHLH 227 HLHH 230 HLLL 231 HHLH 232 HLLH 
233 LLHH 234 HHHL 235 HLHl. 236 HLLH 237 HHHL 
240 LLHH 241 HLHL 242 LHHH 243 HHLL 244 LHLL 
245 HLHH 246 LHHL 247 HLHH 250 HHLL 251 HHLL 
252 HLLL 253 HHHH 254 HHLL 255 HLHL 256 HHHL 
257 I-IHHH 260 LLHL 261 LHHL 262 LHLL 263 LLLL 
264 LLLH 265 LHLH 266 LHHL 267 LHHL 270 HLLL 
271 HLLL 272 HHHH 273 LHHH 274 LLLH 275 LLHL 
276 LHl.H 277 HHHH 300 HLl.H 301 LLLH 302 HLLL 
303 LLHL 304 LHHL 305 LLLH 306 LHLH 307 LHLH 

310 LHLH 311 HHHL 312 HLHL 313 HLHH 314 HHHH 
315 HHLL 316 HHHL 317 HHHH 320 LHHl. 321 LHHL 
322 LHLH 323 HHHl. 324 LLHH 325 HLHL 326 HHHL 
327 LLHH 330 HHLH 331 LHLH 332 HLHL 333 HHHL 
334 HHLL 335 HLHH 336 HLLH 337 HHHH 340 HLLL 
341 LHLL 342 HHl.H 343 LLLH 344 LLHH 345 LHLH 
346 LHLL 347 HLLL 350 HLHL 351 LHLH 352 HLHL 
353 HLHH 354 LLLH 355 LHHL 356 HHHL 357 HHHH 
360 LLLL 361 LLLH 362 LLHH 363 HHLL 364 LHLL 
365 LHl.H 366 HLHH 367 HHHH 370 HLHL 371 LHLH 
372 Hl.HL 373 HLHH 374 HHLL 375 HHHL 376 LHHH 
377 HHHH 

7-K4 
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MocleJ J3:l0AiB Scrction VII

000
005
012
417
024
031
036
043
050
055

062
067
074
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
244
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
3V2
3V7

G3
Lf el

Gi
cr0

001
006
013
o20
025
032
037
o44
051
056

063
a70
075
102
147
114
121
126
133
144

145
152
157
164
171
176
203
214
215
222

H t-ll-i r-f

H r-1 r-"f r{

LLHH
HLHL
H LLL
LHLL-
HHI_L
HHLFT
HHHL
HHHH

[]03
111 0
015
422
o27
034
441
046
053
06c

LLHH
HLHL
LHHL
LLHH
HHLH
HHHL
LLLH
HHHH
LHLL
HHHH

HHLL
LHL-L
HHLL
HHHH
LIJHH
LLH L
HHLL
LHHL
HHHH
HHI.,IH

HHHH
HHHH
HHHH
HHLL
HLHH
HHLL
HLHH
HLHL
HLHH
HHHH

HHLL
H I.IH H
HHHL
H LLL
H L[-IH
HHLL
HHHH
LLHH
HHHH
HLHL

r/r
f t*

ttt

ttt,

tttt

.{
HHL.L
t{ H f-.t H

HHHL
HLHH
HLLL
HLHL
HHLL
HHHL
I]HLL
HHLL

HHHH
HLHH
H t_l-{ H

HI*HL
HHHH
HI-JLL
LHHH
HLLL
HHI"{H
HHLL

LLHIJ
HLLL
HHHH
HT{HL
HHHH
HIJ}-IH
HLHH
HHHH
HHHH
HHHH

Tahf e 7 -5" ROM Bit
A8U6

f-.rH H H 002
HLHL OO7

HHLH 014
H Lr-i H 021
LLHH 026
Hr-{HL 033
HL-HL O4O

HHHH 045
r-$-rH L 052
HHHH 057

LHLL 064
HLr-"tH 071
HHLL 076
HHr-rL 103
I-JHIJH 1 1O

HLHL 115
LLLH 122
H FJ H H 1?7
r{HLL 134
HHHH 141

Hr-LL 146
Hr{LL 153
HLf-rH 160
HHHH 165
HHr--tH 172
HHL.L 177
Hl_l*L 204
HHHH 21 1

HHLL 216
H LLL 223

HHHH 23O
r-.{ LH L 235
HHHH 242
HHHH 247
l--rHLL 254
HHHH 261
L LH IJ 266
HLHH 273
HLHH 3OO

HHHH 305

LHHH 312
HHr-{H 317
HLLL 324
HI-{HH 331
HLLL 336
HHF]H 343
H Lt_H 350
HHt_L 355
HHHH 362
HHHH 367
HHHH 374

Lists (Cont'd l.

H LLL 065
HHHH O72
HHLL OlV
HHHH 144
HLLH 111
HLLH 116
HHHH X23
LHHL 130
H H H F{ i 35
HHL.L 142

Hr-r LL 147
i_ LH H 154
H LH r"-t 1 6X

HLHH 166
HLLL 173
t--||-lH H 204
HLLL. 205
HHLL. 212
HFi LL 217
f{HLL" 224

HHHr-j 231
HH LL 236
HH LH 243
HHHH 25O
LLH H 255
HHHH 262
H LLL 267
HHHH 274
HHHL 301
HHHL 306

HHLL 313
LLHH 320
HHHH 325
HHr._L 332
HLHH 337
HHr-1 L 344
HHHL 351
HHHH 356
HHLL 363
LLLH 370
HHLL 375

I-JHHL OO4

HHLL 011
HHHL 016
HHH H O23
HHLH O3O

H H LH 035
HHLL O42
FJ LH L A47
HHLL- 054
Ht-rHH 061

HLHH 066
HLLL. 473
HHHH 1OO

Hf-rHH 105
HF{ LL 112
HHHH 117
L LH H 124
HHLH 131
HHLH 136
HHHH 143

HHLL 150
LLHH 155
H f-!H H 162
H LLL 167
HHLH 174
H LLH 2O1
HLHL 246
HHHH 213
HLHH 224
HHHH 225

H LIJ L 232
HHHL 237
H t_LL 244
HHLL 251
LLLL 256
HHHH 263
LH H H 274
I.JHHH 275
HHHL 342
HHHH 3O7

HHHH 227
HLHH 234
HHHH 241
LL LH 246
HHHH 253
HLHL 264
f-{HHH 265
HHLL 272
Lr_Hr-r 277
LHHH 3O4

HLLL 3i 1

LHr*L 316
HLLL 323
H LLL 330
HHHL 335
LLHH 342
LH H L 347
HHHH 354
HHHH 361
H LLL- 366
HHHH 373
LLHH

LLHH 314 HLHH
LLHH 321 HLLL
HHHH 326 HHLL
HHHH 333 HHHH
H LI.l H 340 LH LH
HHHH 345 HHLL
HHHH 352 HHLL
HHHH 357 HLHH
HHHL 364 HHHH
HHHH 371 IIHHH
HHHL 376 HLHH

I -?,5

Model 3330A/B 

000 
005 
012 
017 
024 
031 
036 
043 
050 
055 

062 
067 
074 
101 
106 
113 
120 
125 
132 
137 

144 
151 
156 
163 
170 
175 
202 
207 
214 
221 

226 
233 
240 
245 
252 
257 
264 
271 
276 
303 

310 
315 
322 
327 
334 
341 
346 
353 
360 
365 
372 

HHL.L. 001 
HHHH 006 
HHHL 013 
HL.HH 020 
HL.L.L. 025 
HL.HL. 032 
HHL.L. 037 
HHH L. 044 
HHL.L 051 
HHL.L. 056 

HHHH 063 
HL.HH 070 
HL.HH 075 
HI.HL. 102 
HHHH 107 
HHL.L. 114 
L.HHH 121 
HL.L.L. 126 
HHHH 133 
HHLL. 140 

L.L.HH 145 
HL.LL 152 
HHHH 157 
HHHL. 164 
HHHH 171 
HHI-II-I 176 
HL.I-IH 203 
HHHH 210 
Hl-Il-Il-I 215 
HHHH 222 

I-II-1HH 227 
l-IL.HH 234 
l-IHHH 241 
L.L.L.H 246 
HHI-IH 253 
HL.HL 260 
HHHI-I 265 
Hl-IL.L. 272 
L.L.HH 277 
L.l-IHH 304 

HL.L.L. 311 
L.HL.L. 316 
HL.L.L. 323 
HL.L.L. 330 
HHHL. 335 
L.LHH 342 
L.HHL. 347 
HHHH 354 
HHHH 361 
HLLL. 366 
HHHH 373 

377 L.L.HH 

Table 7·5. ROM Bit Lists (Cont'd). 
A8U6 

Used For F L.A(; 
Set dod Clear 
f\nd F l'f Generating 
Transfer InstruLtions 

HHHH 002 
HL.HL 007 
HHL.H 014 
HL.HH 021 
LLHH 026 
HHHL 033 
HLHL 040 
HHHH 045 
HHHL 052 
HHHH 057 

LHLL. 064 
HLHH 071 
HHL.L 076 
HHHL 103 
HHHH 110 
HLHL 115 
L.LLH 122 
HHHH 127 
HHLL 134 
l-IHHH 141 

HLLL 146 
HHLL 153 
HU-iH 160 
HHHH 165 
HHHH 172 
HHlL 177 
HLLL. 204 
HHHH 211 
HHLL 216 
HLLL 223 

HHHH 230 
HLHL 235 
HHHH 242 
HHHH 247 
HHLL 254 
HHHH 261 
L.LHH 266 
HLHH 273 
HL.HH 300 
HHHH 305 

L.HHH 312 
HHHH 317 
HLL.L 324 
HHHH 331 
HLL.L 336 
HHHH 343 
HLLH 350 
HHLL 355 
HHHH 362 
HHHH 367 
HHHH 374 

HHHH 003 
HHHH ",':0 
L.LHH 015 
Hl.HL 022 
Hl.l.l. 027 
LHU. 034 
HHl.l. 041 
HHl.H 046 
HHHl. 053 
HHHH 060 

Hl.l.l 065 
HHHH 072 
HHl.l. 077 
HHHH 104 
Hl.l.H 111 
Hl.LH 116 
HHHH 123 
l.HHL 130 
HHHH 135 
HHl.l. 142 

HHll. 147 
LLHH 154 
HI.HH 161 
HLHH 166 
Hl.Ll. 173 
HHHH 200 
HLLL 205 
HHLl. 212 
HHlL 217 
HHLL 224 

HHHH 231 
HHLL 236 
HHLH 243 
HHHH 250 
LLHH 255 
HHHH 262 
HLLL 267 
HHHH 274 
HHHL 301 
HHHL 306 

HHLL 313 
LLHH 320 
HHHH 325 
HHLl. 332 
HLHH 337 
HHHL 344 
HHHL 351 
HHHH 356 
HHLl. 363 
LLLH 370 
HHLL 375 

HHHL 004 
HHl.L 011 
HHHL 016 
HHHH 023 
HHLH 030 
HHLH 035 
HHLL 042 
HLHL 047 
HHU, 054 
HHHH 061 

HLHH 066 
HLLL. 073 
HHHH 100 
HHHH 105 
HHLL 112 
HHHH 117 
LLHH 124 
HHLH 131 
HHLH 135 
HHHH 143 

HHL.L 150 
LLHH 155 
HHHH 162 
HLLL 167 
HHLH 174 
H LLH 201 
Hl.H L 206 
HHHH 213 
HLHH 220 
HHHH 225 

HU-iL 232 
HHHL 237 
HLLL 244 
HHLL 251 
LLLL 256 
HHHH 263 
LHHH 270 
HHHH 275 
HHH L 302 
HHHH 307 

LLHH 314 
LLHH 321 
HHHH 326 
HHHH 333 
HLHH 340 
HHHH 345 
HHHH 352 
HHHH 357 
HHHL. 364 
HHHH 371 
HHHL. 376 

L.L.HH 
HLHL 
LHHL 
LLHH 
HHL.H 
HHHL 
LLLH 
HHHH 
LHLL 
HHHH 

HHLL 
L.HI.L 
HHLL 
HHHH 
LHHH 
L.LHL 
HHL.L 
L.HHL 
HHHH 
HHHH 

HHHH 
HHHH 
HHHH 
HHLL. 
HLHH 
HHL.L. 
HLHH 
HL.HL. 
HL.HH 
HHHH 

HHLL 
HHHH 
HHHL 
HL.L.L. 
HU·IH 
HHL.L. 
HHHH 
LL.HH 
HHHH 
HL.HL 

HL.HH 
HL.LL 
HHLL 
HHHH 
L.HLH 
HHL.L. 
HHLL 
HLHH 
HHHH 
HHHH 
HL.HH 

Sectioll VII 
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L.
//r///f

LLLL
LLLL
LLLL
LLLL
LLLL
LH LH
LLLH
LH LL
HHLL
LLLH

D3 ) Parallel Load
D2 t IntoKRegister
D1 | AndMRegister
DO'

000
005
012
417
o24
031
036
o43
050
055

o62
o67
074
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

001
006
013
o20
025
o32
o37
o44
051
056

LLLL 063
LLLL O]O
LLLL 075
LH HH 1O2
LLLL 1O7

HHLL 114
LLLL 121
HHHL 126
LLLL 133
LH LL 14O

LLLL 145
HHHL 152
LLLL 157
LLHL 164
LLLL 171
LLLL 176
LLLL 2O3
LLLL 21O
LLLL 215
LLLL 222

LLLL 227
LLLL 234
LLLL 241
LLLL 246
LLLL 253
LLHH 260
LLLL 265
LLLL 272
L L Ll{ 277
LLLL 304

LLLL 311
LLLH 316
LLLL 323
HHHH 330
LHHL 335
LLLL 342
LH LH 347
LLLL 354
LLLL 361
LLLL 366
LLLL 373
LLLL

LLLL OO2

LHHH OO7

LLHH O14
LLLL O21
LLLL 026
LLLH 033
LLHH O4O

LLLL 045
LHHH O52
LLLL O57

LLH L 064
LLLL O71
LH LL 076
LHHH 103
LLLL 110
LLLH 1 15
LLH L 122
LLLL 127
LH LH 134
LLLL 141

LLLL 146
HLHL 153
LLLL 160
LLLL 165
LLL L 172
LHHL 177
LH LH 2O4
LLLL 211
LHHH 216
H LLH 223

LLLL 23O
LHHH 235
LLLL 242
LLLL 247
LHHH 254
LLLL 261
LLLL 266
LLLL 273
LLLL 3OO

LLLL 305

LLLL 312
LLLL 317
LH LH 324
LLLL 331
HHHL 336
LLLL 343
LLHL 350
LLH L 355
LLLL 362
LLLL 367
LH LL 374

LLLL OO3

LLLL O1O

LLLL 015
LH LH O22
LLLL O27
LLLL 034
HHHH 041
LLLL 046
LHH H 053
LLHH 060

LLLL 065
LLLL O72
H LHH O77
LLLL 1O4
LLHH 111
LLHH 116
LLLL 123
LLHL 130
LLLL 135
HHHL 142

LHHL 147
LLLL 154
LLLL 161
LLLL 166
HH LH 173
LLLL 2OO

HH LL 2O5
LHHH 212
LHHL 217
LLLH 224

LLLL 231
HHLL 236
LLHH 243
LLLL 25O
LLLL 255
LLLL 262
LLLH 267
LLLL 274
LHHH 301
LLHH 306

HLLL 313
LLLL 32O
LLLL 325
LLH L 332
LLLL 337
LLH L 344
LHH L 351
LLLL 356
LLH L 363
H LLH 370
HLHL 375

L LLH OO4

LLLL 011
LHHH 016
LLLL O23
LLLL O3O
HLHL 035
LLH L O42
LLH H O47
LLHH 054
LLLL 061

LLLL 066
LHH L O73
LLLL 1OO

LHLH 105
HHHL 112
LLLH 117
LLLL 124
LLLH 131
LLHH 136
LLLL 143

LLHH 150
LLLL 155
LLLL 162
LLLL 167
LLHH 174
LLHH 2O1
LLHH 206
LLLL 213
LLL L 22O
LLLL 225

LHLL 232
LLHH 237
HHLH 244
H LLH 251
LH LH 256
LHHL 263
LLLL 27O
LLLL 275
LLLH 3O2
L LLL 307

LLLL 314
LLLL 321
LLLL 326
LLL L 333
LLLL 340
LLLL 345
LLLL 352
LLL L 357
LH LL 364
LLLL 371
LHHH 376

LLLL
LLHH
LHHH
LLLL
LLLH
LHHH
LLLH
LLLL
LH LH
LLLL

L LLH
LLLL
HLLL
LLLL
LLLL
HHHH
LLLL
LLHH
LLLL
LLLL

LLLL
LLLL
LLLL
HLHH
LLLL
HHHH
LLLL
LHLL
LHLL
LLLL

HHHH
LLLL
LHH H

LHHL
LLLL
LHHH
LLLL
LLLL
LLLL
LLH L

LLLL
HLHL
LLLL
LLLL
LLHH
LH LH
LLLL
LLLL
H LLH
LLLL
LLLL

Section Vl t Model 3330A/B

Table 7-5. ROM Bit Lists (Cont'd).
A8U7

7 -86

Section VII Model 3330AjB 

Table 7-5. ROM Bit lists (Cont'd). 
A8U7 

~~U 
Parallel Load 
Into K Register 
And M Register 

000 LLLL 001 LLLL 002 LLLL 003 LLLH 004 LLLL 
005 LLLL 006 LHHH 007 LLLL 010 LLLL 011 LLHH 
012 LLLL 013 LLHH 014 LLLL 015 LHHH 016 LHHH 
017 LLLL 020 LLLL 021 LHLH 022 LLLL 023 LLLL 
024 LLLL 025 LLLL 026 LLLL 027 LLLL 030 LLLH 
031 LHLH 032 LLLH 033 LLLL 034 HLHL 035 LHHH 
036 LLLH 037 LLHH 040 HHHH 041 LLHL 042 LLLH 
043 LHLL 044 LLLL 045 LLLL 046 LLHH 047 LLLL 
050 HHLL 051 LHHH 052 LHHH 053 LLHH 054 LHLH 
055 LLLH 056 LLLL 057 LLHH 060 LLLL 061 LLLL 

062 LLLL 063 LLHL 064 LLLL 065 LLLL 066 LLLH 
067 LLLL 070 LLLL 071 LLLL 072 LHHL 073 LLLL 
074 LLLL 075 LHLL 076 HLHH 077 LLLL 100 HLLL 
101 LHHH 102 LHHH 103 LLLL 104 LHLH 105 LLLL 
106 LLLL 107 LLLL 110 LLHH 111 HHHL 112 LLLL 
113 HHLL 114 LLLH 115 LLHH 116 LLLH 117 HHHH 
120 LLLL 121 LLHL 122 LLLL 123 LLLL 124 LLLL 
125 HHHL 126 LLLL 127 LLHL 130 LLLH 131 LLHH 
132 LLLL 133 LHLH 134 LLLL 135 LLHH 136 LLLL 
137 LHLL 140 LLLL 141 HHHL 142 LLLL 143 LLLL 

144 LLLL 145 LLLL 146 LHHL 147 LLHH 150 LLLL 
151 HHHL 152 HLHL 153 LLLL 154 LLLL 155 LLLL 
156 LLLL 157 LLLL 160 LLLL 161 LLLL 162 LLLL 
163 LLHL 164 LLLL 165 LLLL 166 LLLL 167 HLHH 
170 LLLL 171 LLLL 172 HHLH 173 LLHH 174 LLLL 
175 LLLL 176 LHHL 177 LLLL 200 LLHH 201 HHHH 
202 LLLL 203 LHLH 204 HHLL 205 LLHH 206 LLLL 
207 LLLL 210 LLLL 211 LHHH 212 LLLL 213 LHLL 
214 LLLL 215 LHHH 216 LHHL 217 LLLL 220 LHLL 
221 LLLL 222 HLLH 223 LLLH 224 LLLL 225 LLLL 

226 LLLL 227 LLLL 230 LLLL 231 LHLL 232 HHHH 
233 LLLL 234 LHHH 235 HHLL 236 LLHH 237 LLLL 
240 LLLL 241 LLLL 242 LLHH 243 HHLH 244 LHHH 
245 LLLL 246 LLLL 247 LLLL 250 HLLH 251 LHHL 
252 LLLL 253 LHHH 254 LLLL 255 LHLH 256 LLLL 
257 LLHH 260 LLLL 261 LLLL 262 LHHL 263 LHHH 
264 LLLL 265 LLLL 266 LLLH 267 LLLL 270 LLLL 
271 LLLL 272 LLLL 273 LLLL 274 LLLL 275 LLLL 
276 LLLH 277 LLLL 300 LHHH 301 LLLH 302 LLLL 
303 LLLL 304 LLLL 305 LLHH 306 LLLL 307 LLHL 

310 LLLL 311 LLLL 312 HLLL 313 LLLL 314 LLLL 
315 LLLH 316 LLLL 317 LLLL 320 LLLL 321 HLHL 
322 LLLL 323 LHLH 324 LLLL 325 LLLL 326 LLLL 
327 HHHH 330 LLLL 331 LLHL 332 LLLL 333 LLLL 
334 LHHL 335 HHHL 336 LLLL 337 LLLL 340 LLHH 
341 LLLL 342 LLLL 343 LLHL 344 LLLL 345 LHLH 
346 LHLH 347 LLHL 350 LHHL 351 LLLL 352 LLLL 
353 LLLL 354 LLHL 355 LLLL 356 LLLL 357 LLLL 
360 LLLL 361 LLLL 362 LLHL 363 LHLL 364 HLLH 
365 LLLL 366 LLLL 367 HLLH 370 LLLL 371 LLLL 
372 LLLL 373 LHLL 374 HLHL 375 LHHH 376 LLLL 
377 LLLL 

7-86 
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ADB )
AD7 [ Direct
AD6 f nooress
ADs /

000
005
012
017
024
031
036
o43
050
055

o62
o67
474
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
244
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

001
006
013
020
o25
o32
037
o44
051
056

HHH H 063
HLHL O7O

LLHL 075
LLH L 1O2
LH LL 1O7

HHHL 114
H H LH 121
LHHH 126
LLLL 133
HH LH 14O

LHHH 145
LH HH 152
HLLL 157
HLLL 164
LHHH 171
LH LH 176
LLLL 2O3
LHHL 21O
LLLL 215
H LLH 222

HHLH 227
H LLL 234
LHHL 241
LLLL 246
LLLL 253
LLHH 260
H LLL 265
LLLH 272
HLHH 277
HHHH 304

HHHL 311
HLLL 316
LH LL 323
HHHH 330
H LLL 335
HH LL 342
HH LH 347
HHHH 354
LHHL 361
HHH L 366
LHH L 373
LHHH

LLHH OO2

H LHH OO7

LH LH 014
LH LL O21
H LLH 026
H LLL 033
LLHH O4O

HHHH 045
HLHL O52
LLLL O57

LLHH 064
HLLH O71
LLLH 076
LHHL 103
LLHL 110
HLLL 115
H LLL 122
LLHH 127
LHHL 134
HHLH 141

LH LH 146
LHHH 153
LH LL 160
LHLH 165
HLHH 172
HLHL 171
H LLL 2O4
H H LH 211
HHHL 216
H LLH 223

LLH L 23O
LLH L 235
LLLH 242
LHH L 247
LH LH 254
LH LH 261
LHHL 266
LLHH 273
LLHH 3OO

HLHH 305

HLLL 312
HLLH 317
HHHH 324
LLH L 331
LHHH 336
LLLL 343
LLHL 350
LLLL 355
HHLH 362
HLHL 367
HHLH 374

LLLH OO3

LHHH O1 O

LLLH 015
LLLH O22
H LLL O27
LLH L 034
HLHL O41
LLLL 046
LHHL 053
LHHH 060

LLHH 065
HH LL O72
LLLH O77
H LLL 1O4
LHLL 111
LLLL 116
LHH L 123
LLH L 130
HHHH 135
LHHL 142

LLLL 147
HHLL 154
HHHH 161
LHHH 166
HLHL 173
LLLL 2OO

LLHH 2O5
LLH L 212
LLLL 217
HHHH 224

HH LL 231
HH LH 236
LLLH 243
LH LH 25O
HHH L 255
LLLH 262
LH LL 267
H LLH 274
LHHH 301
H LLL 306

LLHL 313
LLH L 32O
HH LH 325
HH LH 332
H LLL 337
LLH L 344
HLHH 351
LH LL 356
LH LH 363
LH LL 370
HLLL 375

LH LL OO4 H LLH
LLLL 01 1 LLHH
HHHH 016 LHHH
LLH H O23 LLLH
LLLL O3O LLLL
LHLH 035 LLHH
LLLL O42 H LLL
LHHL O47 HLLL
LLHL 054 HLLL
HLHH 061 LLHH

LLH H 066
HHHH O73
LLLH 1OO

LLLL 105
HLHH 112
HLHH 117
LLHH 124
LLHL 131
HHLH 136
LHLH 143

LLLL 150
LHHL 155
H LHH 162
HHLH 167
LLLL 174
HLHL 2O1
LLLL 206
H LLH 213
LLHH 22O
LHHH 225

H LLH 232
LHH L 231
H LLL 244
HHH L 251
LLH L 256
LHH L 263
LHH H 27O
LHH L 275
LH LL 3O2
LH LL 307

HHLH 314
HLHL 321
LLH H 326
LHHH 333
LLH H 340
HHHH 345
HHH L 352
H LLL 357
LLLH 364
HHHL 371
LLLL 376

H LLH
LLHL
LLLL
LH LL
H LLH
LHLL
LLLH
HLLL
HHHH
LHHL

HLLL
LHHH
H LLH
LLLL
LH LL
HLLL
HLLL
HLLL
HHLH
LH LL

HLLH
LHHL
HLHH
HHHH
LLH L
LH LH
HHLL
LLLH
LHHH
LLHL

LLHH
LHH L
LLLH
LLH L
LLLL
LHHH
LH LH
LLHH
LHH H

HHHH
LHHH

Model 3330A/B Section VII

Table 7-5. ROM Bit Lists (Cont'd).
A8U8

7 -87

Model 3330A/B Section VII 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U8 

ADB} 
J~~i ~~~~:" 

000 HLLL 001 LLHH 002 LLLH 003 LHLL 004 HLLH 
005 LLHL 006 HLHH 007 LHHH 010 LLLL 011 LLHH 
012 HLLL 013 LHLH 014 LLLH 015 HHHH 016 LHHH 
017 LLHH 020 LHLL 021 LLLH 022 LLHH 023 LLLH 
024 LLHH 025 HLLH 026 HLLL 027 LLLL 030 LLLL 
031 LLHL 032 HLLL 033 LLHL 034 LHLH 035 LLHH 
036 HLLH 037 LLHH 040 HLHL 041 LLLL 042 HLLL 
043 LHHL 044 HHHH 045 LLLL 046 LHHL 047 HLLL 
050 HLHL 051 HLHL 052 LHHL 053 LLHL 054 HLLL 
055 HLHH 056 LLLL 057 LHHH 060 HLHH 061 LLHH 

062 HHHH 063 LLHH 064 LLHH 065 LLHH 066 HLLH 
067 HLHL 070 HLLH 071 HHLL 072 HHHH 073 LLHL 
074 LLHL 075 LLLH 076 LLLH 077 LLLH 100 LLLL 
101 LLHL 102 LHHL 103 HLLL 104 LLLL 105 LHLL 
106 LHLL 107 LLHL 110 LHLL 111 HLHH 112 HLLH 
113 HHHL 114 HLLL 115 LLLL 116 HLHH 117 LHLL 
120 HHLH 121 HLLL 122 LHHL 123 LLHH 124 LLLH 
125 LHHH 126 LLHH 127 LLHL 130 LLHL 131 HLLL 
132 LLLL 133 LHHL 134 HHHH 135 HHLH 136 HHHH 
137 HHLH 140 HHLH 141 LHHL 142 LHLH 143 LHHL 

144 LHHH 145 LHLH 146 LLLL 147 LLLL 150 HLLL 
151 LHHH 152 LHHH 153 HHLL 154 LHHL 155 LHHH 
156 HLLL 157 LHLL 160 HHHH 161 HLHH 162 HLLH 
163 HLLL 164 LHLH 165 LHHH 166 HHLH 167 LLLL 
170 LHHH 171 HLHH 172 HLHL 173 LLLL 174 LHLL 
175 LHLH 176 HLHL 177 LLLL 200 HLHL 201 HLLL 
202 LLLL 203 HLLL 204 LLHH 205 LLLL 206 HLLL 
207 LHHL 210 HHLH 211 LLHL 212 HLLH 213 HLLL 
214 LLLL 215 HHHL 216 LLLL 217 LLHH 220 HHLH 
221 HLLH 222 HLLH 223 HHHH 224 LHHH 225 LHLL 

226 HHLH 227 LLHL 230 HHLL 231 HLLH 232 HLLH 
233 HLLL 234 LLHL 235 HHLH 236 LHHL 237 LHHL 
240 LHHL 241 LLLH 242 LLLH 243 HLLL 244 HLHH 
245 LLLL 246 LHHL 247 LHLH 250 HHHL 251 HHHH 
252 LLLL 253 LHLH 254 HHHL 255 LLHL 256 LLHL 
257 LLHH 260 LHLH 261 LLLH 262 LHHL 263 LHLH 
264 HLLL 265 LHHL 266 LHLL 267 LHHH 270 HHLL 
271 LLLH 272 LLHH 273 HLLH 274 LHHL 275 LLLH 
276 HLHH 277 LLHH 300 LHHH 301 LHLL 302 LHHH 
303 HHHH 304 HLHH 305 HLLL 306 LHLL 307 LLHL 

310 HHHL 311 HLLL 312 LLHL 313 HHLH 314 LLHH 
315 HLLL 316 HLLH 317 LLHL 320 HLHL 321 LHHL 
322 LHLL 323 HHHH 324 HHLH 325 LLHH 326 LLLH 
327 HHHH 330 LLHL 331 HHLH 332 LHHH 333 LLHL 
334 HLLL 335 LHHH 336 HLLL 337 LLHH 340 LLLL 
341 HHLL 342 LLLL 343 LLHL 344 HHHH 345 LHHH 
346 HHLH 347 LLHL 350 HLHH 351 HHHL 352 LHLH 
353 HHHH 354 LLLL 355 LHLL 356 HLLL 357 LLHH 
360 LHHL 361 HHLH 362 LHLH 363 LLLH 364 LHHH 
365 HHHL 366 HLHL 367 LHLL 370 HHHL 371 HHHH 
372 LHHL 373 HHLH 374 HLLL 375 LLLL 376 LHHH 
377 LHHH 

7-87 
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000
005
012
o17
024
031
036
043
050
055

462
o67
074
101
106
1't 3

120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
37 -l

HHLL
HHHH
HLHL
LLLL
LLLL
LLHH
LHHL
LLLH
HLHH
HHHH

htr l
fJT'tlf /

HLLL OO1

HLHL 006
HLLL 013
LLHH O2O

HLHH 425
HLLL 432
HHLL 037
HLHL 444
LLHL 051
LLHH 056

L Li{ L 063
H LLL O7O

HHLL 075
HLHH 1O2
LH L L 1O7

HHHL 114
LLLH 121
LLLL 126
LLLL 133
HHLH 140

LHLL 145
LHHH 152
LHHL 157
HHLL 164
HLLL 171
LH LH 176
H LLL 2O3
LHHL 214
LLLL 215
LLLH 222

227
234
241
246
253
260
265
272
277
304

Inci irect
ArJcJ ress

LLHL OO2

Fi Lt". L 007
Ll-lHH 014
HLLL 421
LLF{H 026
HLLH 033
LLr-{H 040
HI.JHH O45
LLH L O52
LLL.L 057

LLLH 064
HLLH 471
LLLH 076
LHHH 103
LLHL 110
HLt_L 115
HLLL 122
t*LHFt 127
LLHH 134
HHLH 141

LH LL 146
LLHH 153
Lt_HH 160
HHHH 165
HLHH 172
LLLH 177
Lr"{HH 204
HHLH 211
LHHL 216
HHLL 223

LH LH 230
LLH L 235
LLLL 242
LHHL 247
LHHH 254
HHLL 261
HHLL 266
HHHL 273
LLH H 3OO

HLHH 305

HLLH 312
H LLH 31"7

HHHL 324
LLH L 331
LLH L 336
HHHH 343
LLLL 350
LL.r--{H 355
HLLI.J 362
LHHL 367
Hi'jLL 374

L r-t L. r-{ {j}c3
L[_LH 010
LLLH 015
LL!^rH 422
HLLL 427
t-L-f{L 034
LLH L 041
H LH L 046
LHHL 053
HHHH 060

LLHH 065
HHLL O72
LLLH O77
HLL-L 104
LHLL 111

L-HLL 116
LHHH 123
LLr{L 130
LHLL 135
LHHH 142

LLLL 147
LHHH 154
HL.HH 161
LHHL 166
H r.H L 173
LLLL 2OA

LLLL 2O5
LLHL 212
LLLL 217
HHHH 224

HHL.L 231
LH LH 236
LL LH 243
LLH L 25O
HHI-{L 255
HH LH 262
LH LL 267
HLHL 274
LLH L 301
HLLL 306

HLHL 313
LH HH 32O
HLLL 325
H LLL 332
HHLL 337
H LLL 344
HLHH 351
HHLL 356
LLHH 363
LHLL 370
HLLL 375

r-J r"1H L 004
L_r" LL 011
f-{i-{Hr-J 016
Li iiH a23
LLLL O3O

HLLL 035
HLLL O42
LHHH 447
LLHL 054
LLHH 061

LLHH 066
HLLL 073
LLLH 1OO

LLLL 105
HLHH 112
HLHH 117
LLHH 124
LLll L 131
HHLH 136
HLLH 143

LLLL 150
LHr-tL 155
HHt-rL 162
LLHH 167
LLLL 174
HLHL 2O1
LLLL 206
H LLH 213
LLLH 22O
LHHH 225

t-{ LLH 232
LHHL 237
HLLL 244
HLHL 251
LLH L 256
LH LL 263
LHH H 274
LHHL 275
HHLH 3O2
LH LL 307

HHLH 314
LHHL 321
H LLH 326
LHHH 333
LLH H 340
H r_LL 345
H LLL 352
H LLr_ 357
HHHL 364
HHHL 371
LH LH 376

LHLL 311
HHLH 316
HH LL 323
HLLH 330
HHLL 335
HH LL 342
H LH L 347
HHHH 354
HHHL 361
LH LL 366
LHHL 373
LHHH

H LLH
LHI.{L
HHLL
H LLL
LL.HL
LL.HH
H L r'"r t_

HLLI-
LHHH
LLHH

H LLH
LLHL
LLLH
LHLL
H LI.L
LHLL
LLLH
LLLH
HHHH
HHHL

HLHH
LHHH
LHHH
LLLL
HHHH
HLHL
HLHL
LHLL
HHHH
HLHH

HLLH
LHHL
HLHH
HLLL
LLHL
LH LH
H LLH
LLLH
LHHH
LLH L

LLHH
HHHL
LHLL
HHLH
LHHL
H LLL
LH LH
LLHH
LLLL
HLLL
LHH L

Section Vll Model 3330A/B

Tabl e 7 -5. ROM Bit Lists (Cont'd ).

A8U9

7-88

Section VII 

7-1\1\ 

000 
005 
012 
017 
024 
031 
036 
043 
050 
055 

062 
067 
074 
101 
106 
113 
120 
125 
132 
137 

144 
151 
156 
163 
170 
175 
202 
207 
214 
221 

226 
233 
240 
245 
252 
257 
264 
271 
276 
303 

310 
315 
322 
327 
334 

U
;:~ 
353 
360 
365 
372 
377 

Table 7-5. ROM Bit Lists (Cont'd). 
A8U9 

i ~:~} Indll2Cl 

'/;:.. AI6 Address 

Ii AI5 

HLLL 001 LLHL 002 
007 
014 
021 
026 
033 
040 
045 
052 
057 

HLHL 006 hLl L 
HLLL 013 
LLHH 020 
HLHH 025 
HLLL 032 
HHLL 037 
HLHL 044 
LLHL 051 
LLHH 056 

LLHL 063 
HLLL 070 
HHLL 075 
HLHH 102 
LHLL 107 
HHHL 114 
LLLH 121 
LLLL 126 
LLLL 133 
HHLH 140 

LHLL 145 
LHHH 152 
LHHL 157 
HHLL 164 
HLLL 171 
LHLH 176 
HLLL 203 
LHHL 210 
LLLL 215 
LLLH 222 

HHLL 227 
HHHH 234 
HLHL 241 
LLLL 246 
LLLL 253 
LLHH 260 
LHHL 265 
LLLH 272 
HLHH 277 
HHHH 304 

LHLL 311 
HHLH 316 
HHLL 323 
HLLH 330 
HHLL 335 
HHLL 342 
HLHL 347 
HHHH 354 
HHHL 361 
LHLL 366 
LHHL 373 
LHHH 

LHHH 
HLLL 
LLHH 
HLLH 
LLHH 
HHHH 
LLHL 
LLl.L 

LLLH 064 
HLLH 071 
LLLH 076 
LHHH 103 
LLHL 110 
HLLL 115 
HLLL 122 
LLHH 127 
LLHH 134 
HHLH 141 

LHLL 146 
LLHH 153 
LLHH 160 
HHHH 165 
HLHH 172 
LLLH 177 
LHHH 204 
HHLH 211 
LHHL 216 
HHLL 223 

LHLH 230 
LLHL 235 
LLLL 242 
LHHL 247 
LHHH 254 
HHLL 261 
HHLL 266 
HHHL 273 
LLHH 300 
HLHH 305 

HLLH 312 
HLLH 317 
HHHL 324 
LLHL 331 
LLHL 336 
HHHH 343 
LLLL 350 
LLHH 355 
HLLH 362 
LHHL 367 
HHLL 374 

LHLH 003 
LLLH 010 
LLLH 015 
LLHH 022 
HLLL 027 
LU-lL 034 
LLHL 041 
HLHL 046 
LHHL 053 
HHHH 060 

LLHH 065 
HHLL 072 
LLLH 077 
HLL_L 104 
LHLL 11-1 
LHLL 116 
LHHH 123 
LU-lL 130 
LHLL 135 
LHHH 142 

LLLL 147 
LHHH 154 
HLHH 161 
LHHL 166 
Hl.HL 173 
LLLL 200 
LLLL 205 
LLHL 212 
LLLL 217 
HHHH 224 

HHLL 231 
LHLH 236 
LLLH 243 
LLI--lL 250 
HHHL 255 
HHLH 262 
LHLL 267 
HLHL 274 
LLH L 301 
HLLL 306 

HLHL 313 
LHHH 320 
HLLL 325 
HLLL 332 
HHLL 337 
HLLL 344 
HLHH 351 
HH LL 356 
LLHH 363 
LHLL 370 
HLLL 375 

HHHL 
LL L_L 
HHHH 
LUIH 
LLLL 
HLLL 
HLLL 
LHHH 
LLHL 
LLHH 

004 
011 
016 
023 
030 
035 
042 
047 
054 
061 

LLHH 066 
HLLL 073 
LLLH 100 
LLLL 105 
HLHH 112 
HLHH 117 
LLHH 124 
LLHL 131 
HHLH 136 
HLLH 143 

LLLL 150 
LHHL 155 
HHHL 162 
LLHH 167 
LLLL 174 
HLHL 201 
LLLL 206 
HLLH 213 
LLLH 220 
LHHH 225 

HL_LH 232 
LHHL 237 
HLLL 244 
HLHL 251 
LLHL 256 
LHLL 263 
LHHH 270 
LHHL 275 
HHLH 302 
LHLL 307 

HHLH 314 
LHHL 321 
HLLH 326 
LHHH 333 
LLHH 340 
HLLL 345 
HLLL 352 
HLLL 357 
HHHL 364 
HHHL 371 
LHLH 376 

HLLH 
LHHL 
HHLL 
HLLL 
LLHL 
LLHH 
HL.HL 
HLLL 
LHHH 
LLHH 

HLLH 
LLHL 
LLLH 
LHLL 
HLLL 
LHLL 
LLLH 
LLLH 
HHHH 
HHHL 

HLHH 
LHHH 
LHHH 
LLLL 
HHHH 
HLHL 
HLHL 
LHLL 
HHHH 
HLHH 

HLLH 
LHHL 
HLHH 
HLLL 
LLHL 
LHLH 
HLLH 
LLLH 
LHHH 
LLHL 

LLHH 
HHHL 
LHLL 
HHLH 
LHHL 
HLLL 
LHLH 
LLHH 
LLLL 
HLLL 
LHHL 

Model 3330A/B 
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r/r//r//r
HLLL
HHHH
HHHH
HHHH
HHHH
HHHH
HHLH
HHLL
HHHH
HHHH

001
006
013
020
025
o32
037
o44
051
056

LHHH 063
HLHH O7O

H LLH 075
H LLL 1O2
LHHH 147
HHLL 114
HLLL 121
HHHH 126
HHHH 133
HHHH 140

HHHH 145
HHHH 152
LHHH 157
HHHH 164
HHHH 171
HHHH 176
HHHH 2O3
HLHL 21O
HLLr--r 215
HHHH 222

LLLL 227
HHHH 234
HHHH 241
HHHH 246
LHHH 253
HHHH 260
HHHH 265
LLH L 272
HHLH 277
HHHH 304

HLLH 311
HHHH 316
HHHH 323
HHHH 330
HLLL 335
H LLH 342
HHHH 347
HHHH 354
HLLL 361
H LLI.J 366
HLLL 373
HHHH

ATR A Reg to R Bus
Used for Flag Set
And Clear And For
Transf er Instructions

Hr-iHH OA2

H Ll{ H 007
HHLL 014
HL.LH O21
HHIJH 026
HFiLt* 033
HHHH O4O

LHHH 045
HHHH O52
H H r-rH 057

HHHFI 064
H LH L 071
HHHFi 076
HHHH 103
HLLH 110
HLHH 115
HHHH 122
HHLL 127
HHLL 134
HLLH 141

HHHH 146
HLHL 153
HHHH 160
HHHH 165
HLHH 172
HHLH 177
H LLL 2O4
H LH L 211
HHHH 216
HHH H 223

HHHH 23O
LHHH 235
HHHH 242
HHHH 247
H FIH H 254
LHHH 261
HHHH 266
LHHH 273
HHHH 3OO

H LLH 305

HLLL 312
HHHH 317
HHHH 324
HLLH 331
HHHH 336
HHHH 343
HHHH 350
HHHH 355
HLLL 362
HHHFi 367
HHLH 314

HHHH OO3

HHLL O1O

HHHH 015
FiH H H O22
HFIHH 427
HLHH 034
HHHH 041
HHHH 046
HLHL 053
HH LH 060

HHHH 065
HHHH O72
HHHH O]7
HHHH 1O4
HHHH 111
HHHH 116
LHHH 123
HLHH 130
LHHH 1 35
HLLH 142

H LH L 147
HLHL 154
HLLH 161
H LH L 166
LHHH 173
HHHH 2OO
HHHH 2O5
HHLL 212
HHHH 217
HHHH 224

HHHH 231
LHHH 236
HLHH 243
HHHH 25O
HHHH 255
LHHH 262
HLHL 267
HHHH 274
l-.|HHH 301
HHHH 306

FiHHH 313
HLHL 32O
HHHH 325
H H FIH 332
LHHH 337
HHHH 344
HLHL 351
HHHH 356
HLHL 363
HH LH 37O
H LH H 375

H LLH OO4

HHHH 011
LHHH 016
HHLL O23
HHHH O3O

HHLH 035
HHHH 442
HHHH O47
HHHH 054
LHHH 061

H LLH 066
HLHH O73
HHLL 1OO

HHLH 105
LLHL 112
HHLH 117
HHHH 124
HHHH 131
HHHH 136
HHHH 143

HHHH 150
HHHH 155
LLLL 162
HHHH 167
HHHH 174
HLHH 2Q1
HH LL 206
LHHH 213
HHHH 22O
HHHH 225

HHLL 232
LHHH 237
HLHH 244
HHHH 251
HLHH 256
HHLH 263
HLLH 27O
HFIHH 275
HHLL 3A2
HHHH 3O7

HHHH 314
HHHH 321
HHLL 326
LFiH H 333
HHHH 34O
LLLL 345
LHHH 352
HLHL 357
HHLL 364
HHHH 371
HHHL 376

ATR
rr2 lrr1 l
rT0 ,

000
005
o12
017
024
031
036
o43
050
055

a62
067
a74
101
106
113
124
125
132
137

144
151

156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

HHHH
HHLL
H LLL
F{HHH
HHHH
HLHH
HHHH
HHHH
HHHH
HLHL

HHHH
HLHH
HHHFI
LHHH
HHHH
HHHH
HHHH
HLHL
LHHL
r{Ht{H

LHHH
itHHH
HHHH
HHHH
HHHH
HHHH
HHHH
HHLL
HHLH
HHHH

H LLH
HHHH
HHLL
HLHH
HHHH
HFIHH
HHHH
HHHH
LHHH
HLHH

HHHH
HLLH
H LLL
LHHH
LHHH
HHHH
HHHH
HLHL
HHLH
LHHH
H LLH

Model 3330A1ts Section VII

Tabf e 7 -5. ROM Bit Lists (Cont'd )"

A8U1O

1-89

Model 3330AjB 

000 
005 
012 
017 
024 
031 
036 
043 
050 
055 

062 
067 
074 
101 
106 
113 
120 
125 
132 
137 

144 
151 
156 
163 
170 
175 
202 
207 
214 
221 

226 
233 
240 
245 
252 
257 
264 
271 
276 
303 

310 
315 
322 
327 
334 
341 
346 
353 
360 
365 
372 
377 

ktT~R} 
//;;-:~~ 

HLLL 001 
HHHH 006 
HHHH 013 
HHHH 020 
HHHH 025 
HHHH 032 
HH LH 037 
HHLL 044 
HHHH 051 
HHHH 056 

LHHH 063 
HLHH 070 
HLLH 075 
HLLL 102 
LHHH 107 
HHLL 114 
HLLL 121 
HHHH 126 
HHHH 133 
HHHH 140 

HHHH 145 
HHHH 152 
LHHH 157 
HHHH 164 
HHHH 171 
HHHH 176 
HHHH 203 
HLHL 210 
HLLH 215 
HHHH 222 

LLLL 227 
HHHH 234 
HHHH 241 
HHHH 246 
LHHH 253 
HHHH 260 
HHHH 265 
LLHL 272 
HHLH 277 
HHHH 304 

HLLH 311 
HHHH 316 
HHHH 323 
HHHH 330 
HLLL 335 
HLLH 342 
HHHH 347 
HHHH 354 
HLLL 361 
HLLH 366 
HLLL 373 
HHHH 

Table 7-5_ ROM Bit Lists (Cont'dL 
A8U10 

ATR A Reg to R Bus 
Used tor Flag Set 
And Clear And For 
Transfer Instructions 

HHHH 002 
HLHH 007 
HHLL 014 
HLLH 021 
HHHH 026 
HH LI_ 033 
HHHH 040 
LHHH 045 
HHHH 052 
HHHH 057 

HHHH 064 
HLHL 071 
HHHH 076 
HHHH 103 
HLLH 110 
HLHH 115 
HHHH 122 
HHLL 127 
HHLL 134 
HLLH 141 

HHHH 146 
HLHL 153 
HHHH 160 
HHHH 165 
HLHH 172 
HHLH 177 
HLLL 204 
HLHL 211 
HHHH 216 
HHHH 223 

HHHH 230 
LHHH 235 
HHHH 242 
HHHH 247 
HHHH 254 
LHHH 261 
HHHH 266 
LHHH 273 
HHHH 300 
HLLH 305 

HLLL 312 
HHHH 317 
HHHH 324 
HLLH 331 
HHHH 336 
HHHH 343 
HHHH 350 
HHHH 355 
HLLL 362 
HHHH 367 
HHLH 374 

HHHH 003 
HHLL 010 
HHHH 015 
HHHH 022 
HHHH 027 
HLHH 034 
HHHH 041 
HHHH 046 
HLHL 053 
HHLH 060 

HHHH 065 
HHHH 072 
HHHH on 
HHHH 104 
HHHH 111 
HHHH 116 
LHHH 123 
HLHH 130 
LHHH 135 
HLLH 142 

HLHL 147 
HLHL 154 
HLLH 161 
HLHL 166 
LHHH 173 
HHHH 200 
HHHH 205 
HHLL 212 
HHHH 217 
HHHH 224 

HHHH 231 
LHHH 236 
HLHH 243 
HHHH 250 
HHHH 255 
LHHH 262 
HLHL 267 
HHHH 274 
HHHH 301 
HHHH 306 

HHHH 313 
HLHL 320 
HHHH 325 
HHHH 332 
LHHH 337 
HHHH 344 
HLHL 351 
HHHH 356 
HLHL 363 
HHLH 370 
HLHH 375 

HLLH 004 
HHHH 011 
LHHH 016 
HHLL 023 
HHHH 030 
HHLH 035 
HHHH 042 
HHHH 047 
HHHH 054 
LHHH 061 

HLLH 066 
HLHH 073 
HHLL 100 
HHLH 105 
LLHL 112 
HHLH 117 
HHHH 124 
HHHH 131 
HHHH 136 
HHHH 143 

HHHH 150 
HHHH 155 
LLLL 162 
HHHH 167 
HHHH 174 
HLHH 201 
HHLL 206 
LHHH 213 
HHHH 220 
HHHH 225 

HHLL 232 
LHHH 237 
HLHH 244 
HHHH 251 
HLHH 256 
HHLH 263 
HLLH 270 
HHHH 275 
HHLL 302 
HHHH 307 

HHHH 314 
HHHH 321 
HHLL 326 
LHHH 333 
HHHH 340 
LLLL 345 
LHHH 352 
HLHL 357 
HHLL 364 
HHHH 371 
HHH L 376 

HHHH 
HHLL 
HLLL 
HHHH 
HHHH 
HLHH 
HHHH 
HHHH 
HHHH 
HLHL 

HHHH 
HLHH 
HHHH 
LHHH 
HHHH 
HHHH 
HHHH 
HLHL 
LHHL 
HHHH 

LHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHLL 
HHLH 
HHHH 

HLLH 
HHHH 
HHLL 
HLHH 
HHHH 
HHHH 
HHHH 
HHHH 
LHHH 
HLHH 

HHHH 
HLLH 
HLLL 
LHHH 
LHHH 
HHHH 
HHHH 
HLHL 
HHLH 
LHHH 
HLLH 

Section VIl 
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Section Vll Model 333OAits

Tabf e 7-5. ROM Bit Lists (Cont'd).
A8U11

000
005
012
017
024
031
036
043
050
055

o62
067
074
101
106
113
120
125
132
137

144
151
156
163
170
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

rC3// t-C2/// /rC1
/ // rC0////

///f
HHHH OO1

HHLL 006
HHHH 013
HF-IHH O2O

HHHH O25
HH LL O32
HHHH O37
LLLL O44
HHHH 051
HHH H 056

HHLL 063
HHLL O7O

LLLL O75
HHHH 142
LH LL 1O7

HHHH 114
LH LL. 121
HHHH 126
LLLL 133
HHHH 14O

HHLL 145
HHHH 152
HLLL 157
HHHH 164
HHHH 171
HLHH 176
HHHH 2O3
HHHH 21O
LLLL 215
HHHH 222

LLLL 227
HHHL 234
LLLL 241
HHH H 246
LLLL 253
HHHH 260
HHHH 265
HHHH 272
HHLL 277
HHHH 304

LLLL 311
HHHH 316
HHHH 323
HHHH 330
HHHH 335
HHHH 342
HHHH 347
HHHH 354
HHHH 361
LLLL 366
HHHH 373
HHLL

)
t Determine Clock
I Burst Length
tI

HHHH OO2

HHLL OO7

LLLL O14
HHHH O21
HH LL 026
H LLL 033
HHHH O4O

HH LL 045
HHHH O52
HHLH O57

HHHH 064
LLLL 471
HHHH 076
HHHH 103
HHLL 110
HHHH 115
LHHH 122
HHHH 127
HHHH 134
LLLL 141

HHHH 146
HHHH 153
HHHH 160
HHHH 165
HHLL 172
HHHH 177
HHHH 204
HHHH 211
HHHH 216
HHHH 223

HHHH 23O
HHH L 235
HHHH 242
HHLL 247
HHHH 254
HHLL 261
HH LL 266
LLLL 273
HHHH 3OO

LLLH 305

LLLL 312
LLLL 317
HHHH 324
LLLL 331
HHHH 336
LLH H 343
LLLL 350
HHHH 355
HHHH 362
HHHH 367
LHLL 374

HHLL OO3

HHLL O1O

HHLL 015
HHHH 022
HHHH O27
HHLL 034
HHHH O41
LLLL 046
HHH H 053
LH LL 060

HHHH 065
HHHH 072
HHHH O77
H LLH 104
HHHH 111
HHHL 116
HHHH 123
HHLL 130
LHHH 135
LLLH 142

HHHH 147
HHHH 154
HHHH 161
HHHH 166
HHLL 173
HHH H 2OO

HHHH 2O5
HLLL 212
HHHH 217
HHHH 224

HHLL 231
LHHH 236
HHHL 243
HHHH 250
LLLL 255
L"L L L 262
HHHH 267
HHHH 274
HHHH 301
HHHH 306

HHHH 313
HHHH 32O
HHHH 325
HHHH 332
LLLH 337
HHHH 344
HHHH 351
HHLL 356
HHH H 363
H HHH 37O
HHLL 375

LLLL OO4

HHHH 011
HHLH 016
HHHH 023
LLLL O3O

H LLL 035
HHHH O42
HHHH O47
HHHH 054
Hr-{LL 061

LLLL 066
HHLL 073
HLLH 1OO

LHLL 105
HHHH 112
LHLL 117
HHHH 124
LLLL 131
HHHH 136
LHHH 143

HHHH 150
LLLL 155
LLLL 162
HHHH 167
LLLL 174
HLHL 2O1
H LLL 2A6
HHLL 213
HHHH 220
HHHH 225

LLLL 232
LLLL 237
HHHH 244
HHHH 251
H LHH 256
LH LL 263
LLLL 27O
HHHH 275
H LLL 3O2
HHLL 307

HHLL 314
HHLL 321
H LLH 326
LLL L 333
HHHH 340
HHLH 345
HH LL 352
HHHH 357
LLLL 364
LLLL 371
HHHL 376

HHLL
H LLL
HHHH
HHHH
LLLL
HHLL
HHHH
LHLL
HHHH
LLLL

HHHH
HHLL
HHHH
LHLL
HHHH
LLLL
HHHH
HHHH
HHHL
HHHH

HHHL
HHHH
LH LH
HHHH
HHHH
HHHH
HHHH
HLLL
HHHH
H LLL

LLLL
LHLL
HLLL
HHLL
HHHH
HHHH
HHLL
HHLL
HHLH
HHLL

HHHH
LLLL
HHHH
HHLL
LLLL
HHHH
HHHH
HHHH
LHLL
HHLL
LLLL

l -90

Section VII 

000 
005 
012 
017 
024 
031 
036 
043 
050 
055 

062 
067 
074 
101 
106 
113 
120 
125 
132 
137 

144 
151 
156 
163 
170 
175 
202 
207 
214 
221 

226 
233 
240 
245 
252 
257 
264 
271 
276 
303 

310 
315 
322 
327 
334 
341 
346 
353 
360 
365 
372 
377 

7-90 

Table 7-5_ ROM Bit Lists (Cont'd)_ 
A8U11 

gr;, } D""mico C'oo' ',ff- Cl Burst Length 

I CO 

HHHH 001 HHHH 002 HHLL 003 
HHLL 006 HHLL 007 HHLL 010 
HHHH 013 LLLL 014 HHLL 015 
HHHH 020 HHHH 021 HHHH 022 
HHHH 025 HHLL 026 HHHH 027 
HHLL 032 HLLL 033 HHLL 034 
HHHH 037 HHHH 040 HHHH 041 
LLLL 044 HHLL 045 LLLL 046 
HHHH 051 HHHH 052 HHHH 053 
HHHH 056 HHLH 057 LHLL 060 

HHLL 063 HHHH 064 HHHH 065 
HHLL 070 LLLL 071 HHHH 072 
LLLL 075 HHHH 076 HHHH 077 
HHHH 102 HHHH 103 HLLH 104 
LHLL 107 HHLL 110 HHHH 111 
HHHH 114 HHHH 115 HHHL 116 
LHLL 121 LHHH 122 HHHH 123 
HHHH 126 HHHH 127 HHLL 130 
LLLL 133 HHHH 134 LHHH 135 
HHHH 140 LLLL 141 LLLH 142 

HHLL 145 HHHH 146 HHHH 147 
HHHH 152 HHHH 153 HHHH 154 
HLLL 157 HHHH 160 HHHH 161 
HHHH 164 HHHH 165 HHHH 166 
HHHH 171 HHLL 172 HHLL 173 
HLHH 176 HHHH 177 HHHH 200 
HHHH 203 HHHH 204 HHHH 205 
HHHH 210 HHHH 211 HLLL 212 
LLLL 215 HHHH 216 HHHH 217 
HHHH 222 HHHH 223 HHHH 224 

LLLL 227 HHHH 230 HHLL 231 
HHHL 234 HHHL 235 LHHH 236 
LLLL 241 HHHH 242 HHHL 243 
HHHH 246 HHLL 247 HHHH 250 
LLLL 253 HHHH 254 LLLL 255 
HHHH 260 HHLL 261 L>LLL 262 
HHHH 265 HHLL 266 HHHH 267 
HHHH 272 LLLL 273 HHHH 274 
HHLL 277 HHHH 300 HHHH 301 
HHHH 304 LLLH 305 HHHH 306 

LLLL 311 LLLL 312 HHHH 313 
HHHH 316 LLLL 317 HHHH 320 
HHHH 323 HHHH 324 HHHH 325 
HHHH 330 LLLL 331 HHHH 332 
HHHH 335 HHHH 336 LLLH 337 
HHHH 342 LLHH 343 HHHH 344 
HHHH 347 LLLL 350 HHHH 351 
HHHH 354 HHHH 355 HHLL 356 
HHHH 361 HHHH 362 HHHH 363 
LLLL 366 HHHH 367 HHHH 370 
HHHH 373 LHLL 374 HHLL 375 
HHLL 

Model 3330A/B 

LLLL 004 HHLL 
HHHH 011 HLLL 
HHLH 016 HHHH 
HHHH 023 HHHH 
LLLL 030 LLLL 
HLLL 035 HHLL 
HHHH 042 HHHH 
HHHH 047 LHLL 
HHHH 054 HHHH 
HHLL 061 LLLL 

LLLL 066 HHHH 
HHLL 073 HHLL 
HLLH 100 HHHH 
LHLL 105 LHLL 
HHHH 112 HHHH 
LHLL 117 LLLL 
HHHH 124 HHHH 
LLLL 131 HHHH 
HHHH 136 HHHL 
LHHH 143 HHHH 

HHHH 150 HHHL 
LLLL 155 HHHH 
LLLL 162 LHLH 
HHHH 167 HHHH 
LLLL 174 HHHH 
HLHL 201 HHHH 
HLLL 206 HHHH 
HHLL 213 HLLL 
HHHH 220 HHHH 
HHHH 225 HLLL 

LLLL 232 LLLL 
LLLL 237 LHLL 
HHHH 244 HLLL 
HHHH 251 HHLL 
HLHH 256 HHHH 
LHLL 263 HHHH 
LLLL 270 HHLL 
HHHH 275 HHLL 
HLLL 302 HHLH 
HHLL 307 HHLL 

HHLL 314 HHHH 
HHLL 321 LLLL 
HLLH 326 HHHH 
LLLL 333 HHLL 
HHHH 340 LLLL 
HHLH 345 HHHH 
HHLL 352 HHHH 
HHHH 357 HHHH 
LLLL 364 LHLL 
LLLL 371 HHLL 
HHHL 376 LLLL 
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F3\
F2 t Alternate

F; I 
Address

Also Used To Set And Clear F LA And
FLB, And To Generate Transfer Instructions

000
005
012
017
024
031
036
043
050
055

o62
067
074
101
106
113
120
125
132
137

144
151
156
163
1to
175
202
207
214
221

226
233
240
245
252
257
264
271
276
303

310
315
322
327
334
341
346
353
360
365
372
377

LLLL OO1

LLLL 006
LLLL 013
HLHL O2O

LLLL O25
LH LL O32
LLLL 037
LLLL O44
LLLL 051
LLLL 056

LLLL 063
LLH H O7O

HHHL 075
LH LH 1O2
LLLL 1O7

LLLL 114
LHLL 121
LH LH 126
LLLL 133
LLLL 14O

LLHL 145
LH LL 152
LLLL 157
LLLL 164
LLLL 171
LLLL 176
LHHL 2O3
LLLL 21O
LLLL 215
LLLL 222

LLLL 227
LHH L 234
LLLL 241
H LLL 246
LLLL 253
LLHH 260
LLLL 265
LL LL 272
LH LL 277
LLH L 304

HHHH 311
LHLH 316
H LHH 323
LLLH 330
LLH L 335
H LLL 342
LH LL 347
LLLL 354
LLHL 361
HHH L 366
H LLL 373
LLHL

LLLL OO2

LLH L OO7

LLLL O14
HH LL O21

LH LL 026
LL LL 033
LLHH O4O

LLLL 045
LLLL O52
LLLL 057

H LLL 064
L Lr{ H 071
LLLL 076
LLLL 103
LLLL 110
LHHL 115
LLH L 122
LLLL 127
LLLL 134
LLLL 141

LHLL 146
LLLL 153
LHHL 160
LLLL 165
LLLL 172
LLLL 177
LH LH 2O4
LLLL 211
LLLL 216
HH LL 223

LLLL 23O
H LLH 235
LLLL 242
LLLL 247
LLLL 254
LLLL 261
LLH L 266
LHHL 273
LLLL 3OO

LLLL 305

LH LL 312
LLLL 317
HHHH 324
LLLL 331
LH LL 336
LLLL 343
LLHH 350
LLLL 355
LLLL 362
LLLL 367
LLLL 374

LLLL OO3

LLLL O1O

LHLL 015
LH LL O22
LH LH O27
LH LL 034
LLLL O41
LLLL 046
LLLL 053
LLLL 060

HH LH 065
LLLL O72
LLLL O77
LLLL 1O4
LLLL 111
LLLL 116
LLLL 123
LHLH 130
LLLL 135
LLLL 142

LLLL 147
H LLL 154
LLLL 1 61

HLHH 166
HLHH 173
LLLL 2OO

HLHL 2O5
LLLL 212
LLLL 217
LLLL 224

LLLL 231
LLLL 236
LLLL 243
LLLL 25O
LH LL 255
LLLL 262
LHHH 267
LLLL 274
LLLL 301
LLLL 306

LLLL 313
H LLL 32O
LLLL 325
LLLL 332
HH LL 337
LLLL 344
LLLL 351
LLLL 356
LLLL 363
LH LL 37O
LLLL 375

LLLL OO4

LLLL 011
LLLL 016
LLLL O23
LLLL O3O

LLLL 035
LLLL 042
LHH L 047
LLLL 054
LLLL 061

LHH L 066
LLH H 073
LLLL 1OO

LLLL 105
LLLL 112
LLLL 117
LLLH 124
LLLL 131

LLLL 136
LLLL 143

LLLL 150
HLLL 155
LLLL 162
LLLH 167
LLLL 174
HHHH 2O1
LHH L 206
LLLL 213
LLHH 220
LLLL 225

LHHH 232
LLLL 237
H LLL 244
LLLL 251
LLH L 256
LLLL 263
LH LL 27O
LLLL 275
LLLL 3O2
LLLL 307

LLH L 314
LLH L 321
LLLL 326
LLLL 333
LLLH 34O
LLLL 345
LLLL 352
LLLL 357
LLLL 364
LLLL 371
LLLL 376

LLH L
LHH L
LLLH
HLLL
LLLL
LLLL
HLLL
LLLL
HLLH
LLLL

LLLL
LHLL
LLLL
LLLL
H LLL
LLH L
LLLL
H LLL
LLLL
LLLL

LLL L
LLLL
LLLL
LLLL
LHHL
LLLL
HLHL
HHHL
LHHL
LLLL

LLLL
LLL L
LLLL
LLLH
HHHL
LLLL
LLLL
LH LL
LLLL
LH LH

LH LH
LLLL
LLH L
LLLL
LLH L
LLLL
LLLL
LHHL
LLLL
LLLL
LLHH

Model 3330A/B Section Vll

Tabf e 7 -5. ROM Bit Lists (Cont'd ).

A8U18

7 -91

Model 3330A/B Section VII 

Table 7-5_ ROM Bit Lists (Cont'd). 
A8U18 

J~l} 
Also Used To Set And Clear F LA And 

Alternate FLB, And To Generate Transfer Instructions 
Address 

000 LLLL 001 LLLL 002 LLLL 003 LLLL 004 LLHL 
005 LLLL 006 LLHL 007 LLLL 010 LLLL 011 LHHL 
012 LLLL 013 LLLL 014 LHLL 015 LLLL 016 LLLH 
017 HLHL 020 HHLL 021 LHLL 022 LLLL 023 HLLL 
024 LLLL 025 LHLL 026 LHLH 027 LLLL 030 LLLL 
031 LHLL 032 LLLL 033 LHLL 034 LLLL 035 LLLL 
036 LLLL 037 LLHH 040 LLLL 041 LLLL 042 HLLL 
043 LLLL 044 LLLL 045 LLLL 046 LHHL 047 LLLL 
050 LLLL 051 LLLL 052 LLLL 053 LLLL 054 HLLH 
055 LLLL 056 LLLL 057 LLLL 060 LLLL 061 LLLL 

062 LLLL 063 HLLL 064 HHLH 065 LHHL 066 LLLL 
067 LLHH 070 LLi-lH 071 LLLL 072 LLHH 073 LHLL 
074 HHHL 075 LLLL 076 LLLL 077 LLLL 100 LLLL 
101 LHLH 102 LLLL 103 LLLL 104 LLLL 105 LLLL 
106 LLLL 107 LLLL 110 LLLL 111 LLLL 112 HLLL 
113 LLLL 114 LHHL 115 LLLL 116 LLLL 117 LLHL 
120 LHLL 121 LLHL 122 LLLL 123 LLLH 124 LLLL 
125 LHLH 126 LLLL 127 LHLH 130 LLLL 131 HLLL 
132 LLLL 133 LLLL 134 LLLL 135 LLLL 136 LLLL 
137 LLLL 140 LLLL 141 LLLL 142 LLLL 143 LLLL 

144 LLHL 145 LHLL 146 LLLL 147 LLLL 150 LLLL 
151 LHLL 152 LLLL 153 HLLL 154 HLLL 155 LLLL 
156 LLLL 157 LHHL 160 LLLL 161 LLLL 162 LLLL 
163 LLLL 164 LLLL 165 HLHH 166 LLLH 167 LLLL 
170 LLLL 171 LLLL 172 HLHH 173 LLLL 174 LHHL 
175 LLLL 176 LLLL 177 LLLL 200 HHHH 201 LLLL 
202 LHHL 203 LHLH 204 HLHL 205 LHHL 206 HLHL 
207 LLLL 210 LLLL 211 LLLL 212 LLLL 213 HHHL 
214 LLLL 215 LLLL 216 LLLL 217 LLHH 220 LHHL 
221 LLLL 222 HHLL 223 LLLL 224 LLLL 225 LLLL 

226 LLLL 227 LLLL 230 LLLL 231 LHHH 232 LLLL 
233 LHHL 234 HLLH 235 LLLL 236 LLLL 237 LLLL 
240 LLLL 241 LLLL 242 LLLL 243 HLLL 244 LLLL 
245 HLLL 246 LLLL 247 LLLL 250 LLLL 251 LLLH 
252 LLLL 253 LLLL 254 LHLL 255 LLHL 256 HHHL 
257 LLHH 260 LLLL 261 LLLL 262 LLLL 263 LLLL 
264 LLLL 265 LLHL 266 LHHH 267 LHLL 270 LLLL 
271 LLLL 272 LHHL 273 LLLL 274 LLLL 275 LHLL 
276 LHLL 277 LLLL 300 LLLL 301 LLLL 302 LLLL 
303 LLHL 304 LLLL 305 LLLL 306 LLLL 307 LHLH 

310 HHHH 311 LHLL 312 LLLL 313 LLHL 314 LHLH 
315 LHLH 316 LLLL 317 HLLL 320 LLHL 321 LLLL 
322 HLHH 323 HHHH 324 LLLL 325 LLLL 326 LLHL 
327 LLLH 330 LLLL 331 LLLL 332 LLLL 333 LLLL 
334 LLHL 335 LHLL 336 HHLL 337 LLLH 340 LLHL 
341 HLLL 342 LLLL 343 LLLL 344 LLLL 345 LLLL 
346 LHLL 347 LLHH 350 LLLL 351 LLLL 352 LLLL 
353 LLLL 354 LLLL 355 LLLL 356 LLLL 357 LHHL 
360 LLHL 361 LLLL 362 LLLL 363 LLLL 364 LLLL 
365 HHHL 366 LLLL 367 LHLL 370 LLLL 371 LLLL 
372 HLLL 373 LLLL 374 LLLL 375 LLLL 376 LLHH 
377 LLHL 

7-91 
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wr w2 w3 w4 w5
o o I o olo' t t 3 t t.

'|

7

I

I
O
0()7

I

E:

E:

Io
O

I

-+ 
,E: ,E:

-

llorlo

000000000000000000 00 000 00 000000 00 000 00 00

3330-B-4764

46A
03330-66573
03330-66578

46B
03330-66s06
03330-66576

7 -94

WI W2 W3 
0 0 8 01 g ~ 0 

I 
<>: 
I 

1'0" B' [j U6 U7 

1 7 8 7 8 

In' a' "' UI4 UI5 
u 

1 8 9 8 9 

I '[J H ;'; U21 U22 

I 8 9 
7 8 

RI2 RI3 
I I I 

10 1 10 

A 000000000000000000 
lA lev 

7-94 

W4 W5 

I '~" ~ B" 0 0 1 a' '[J g ~ 0 G UI I U2 U3 I U4 

1 7 8 

I" 
u~a: 

7 8 7 8 I I 7 8 

'0" lB" tI '0" '8" <>: ex> "' 
U8 I U9 <>: u UIO UII UI2 

I I 

7 8 7 8 7 8 Y 7 8 7 8 

El '0" l EJ" H' UI6 UI7 I' UI8 UI9 

, 
ex> 

7 8 7 8 7 8 7 8 U 
1 

EJ 'lB' , H'! B' B' <>:<>: '" 
U27 

I I U23 'I U24 u U25 U26 
I 

7 8 7 8 7 8 7 8 
12 13 

B 0000000000000000000000 
1A 22Z 

A6A 
03330-66573 
03330-66578 

A6B 
03330-66506 
03330-66576 

'0" U5 I 
-' 

7 8 I 

H'I U13 ~ 

7 8 1 

H' ~ U20 ~ 

7 81 

HI U28 " -' 

7 8 1 

3330-8-4764 
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20 REMOTE DATA 

20 FROM REMOTE IIO 

2, , 

'a " 

'c 
, 

'0 
, 

OB4 

OB3 

OB2 

OBI 

OB5 

OB6 

OB7 

I 

OBI , " 

UI5 
SHIFI 

REGISTER 

~ SERIAL IN 

C" 
INHIBIT 

L" 
RECIRCULATED DATA 

+rV 

I" 

H -START UP 

DATA INPUT IS LOW TRUE 
UI5 SERIAL DATA OUTPUT (0) 
IS HIGH TRUE 

SHIFT/LOAD 

0,1 fL,-+-,S",E"R",IAchL-,O",AT",A,-- INP TO XA6A (7) 

OB5 

LISTEN 
,=-fLIP-FLO;====\ 

............ 
, U2 

,~ U9 

12 UII 

CLOCK 

PARALLEL LOAD, I 
SERIAL ENTRY 8 
SHIFT A ~ H 

I 

H-D86 ~ 

; ~UI6::>o'£,~1 ....... -~~:<t U9 s ~ UI8 j~'------------+----1 
OB6 "..--, 
DB7 loll U7/r-'--t------" , " 

010 2 FROM A34P2(10) -K 4 f-----'O'-'I"'O--'2~ ____________ _'_+_--------------t_--------'- 15 ~ 

: I P/O RI2 +5,V \V 'V 

:S~ROM UI0(6) 

,- L- DAY FROM UI6 (10) ; UI7 6 9 UIS a I~ UI1 

L-RENI ~ , 
L -RENI 

H-DB6 

oro I FROM A34P2(11) 'i"< 3 ~----,O"I",O--,I-----------------, r - - - l 
I +5V I 3K I 
I P/ORI3 I I ~ I r - - -1 L ~==K J 
: I 3K I & 5 : ~~::KrtJ I , , 

L-REN FROM A34P2(5) ~ H f----'L.:-"'R"'EN'----_____________ +-__ ''lUI6 " 31~L-RENTO 
XA~B I 

L-ATN FROM A34P2( 11-,-< 0 ~--'L"'-"'A"-TN"-------------------, 

V" XA6B(4) 

P/QB~+5,V f-C-8----~9(~f."x~B(C) I 3K -l tlOOQPF 

XA6A 

L-DAV FROM A34P2(15) -!< F 
L-QAV 

: I 

+5V 
Pia RI3 I 
r-- -1 
I 3K I 

~_6::K rt. J 
2 a 

~ _6:K ijo,J H-ATN TO 
2 10 ~~a 1 3~ UI7([O),UI8(4) 

L.... ___ ---''-"-'9''''O'''''''''~~U22 a 3 U12" L-ATN TO UII(9) 

1,2,4,5 U22 II UI6 L-OAV TO UI7(4), UI0(9) 

UI4 S. U21 SELECT INPUT HIGH 
SELECTS REMOTE (I) INPUTS; 
LOW SELECTS LOCAL (0) INPUTS 

~::>O-"_""H-'-O",B",4,----L-.......>' ~ r-- H-5WP TO UI9(1,9} U25(4,lll J UI8 
H-ATN FROM 08 --,~_-' 

085 12 U! 8 TO UII(l3) ~H-SWP TO XA6B(8} 

FROM U4(B)--,-_/ ~' 
DE ======,\ ~ I U2 2 ~~;~:B([) 

AMPLITU CONTROL , i" r-~ER TO XA6B ,(L) 

~----- ---------1 ~L-SWPE 911 U24 810 OUTOFRANGE 

+5V +15V I r V- TO XA6B(K) 13 12 TO XA68 (J) 

RG 9 14 I L-------------------------------~------------------~--------------------4_----_. 

/ 
I333ciBONLY- - --
I +5V 

I R5 
I 2.2K 

2.2K C"" I ~ 
:3 DSER A~ ~~~~~I~) I 13330AONLY - l 12 

f---1-=--=--=--=--=--=--=--=-~~':: R€~~JER I I ~~~~~~s3~5~LACE I /" ) 12 ; II 

~ cue B~ ~NJ:~i(~) : ~~£~{U) I fA! TOXA6A(l6) [1U17 d ( UI9 U25 I UI8 U18)' 

I 
I 
I 
I 
I 
I 
L-f----

SHIFT I ,I RS* i I 2 13 4 5 13 2 I JUMPER HERE 9 10 13 12 

II J? I FROM 68.IK ON ASS'Y 
'f XA6A(V) I a TO XA6A(l7) h~A~,~ERE _ ~~~:~~~~ ... 

------1--- ---------~ L _____ ~ 8lli8:~~~r ',-----/ 
-+--------1 

{ 

'LB6 LB6 FROM AIPI(3) -f< M ~---"'""'~----------------------------------------'- V 

~~~~;~~~~(-~~d~~~'------------------------------------------~9---t---~1~9~----------~--X-A-.------------------------1-----------~--·------------~-------------t----------== 
LB2 FROM AIPJ(5) ~IO~ l82 1R~~S ~~I~A) :4Rp~(~) F~gM F~~~ FROMR~X7A(E) L-$T$ L-CLS ~ L-STE L-ITS 
LSI FROM AIPI(6) ~ 9 ( LSI XA78(M) ~ XA7B(5) XA8A(C) 27 \ FROM XA88(3) FROM XA8B(7) v FROM XA88(B) FROM XABB(6) I 

I 27 FROM 27 26 26 
COPYRIGHT 1976 BY HEWL'E'i"f1'"ACKARDCOMPANY- - --- - - --- - - --- - - --- - - --- - - AMP LEVEr CONTROL 
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---------------------------------------------------------------------------------1 

HIGH'USTEN ADDRESS RECEIVED 

LISTEN 
f=FLlP-FLOp:=.. 

~ 
GATES ENABLED WHEN HP-IB 
REN ATN AND DAV ARE TC 

HIGH· UNLISTEN COMMAND 

H-START UP 

__ ,NPUT 
- REGISTER=--

UIS 
SHIFT 

REGISTER 

CIRCULATED DATA 

DB6 

087 

" 
5A(l61 

SAII7) 

u,. 

•• 

Q 7 SERIAL DATA INP TO XA6A (7) 

L-RENI 

H-SWP TO U1911,91 U2S14,III 

H-SWP m XA6BI81 

L-SWP 
TO XA6BIII 

~~~fERE 
03330-66506 
03330-66573 ... 

..... _----_ ...... 

ER TO XA6BILI 

OUT OF RANGE 
TO XA6B IJI 

TOUI(l21-........ 1 

R8 ADDEO; 3330A, SERIAL NO. 1145AOOl23 
333OB. SERIAL NO. 1313A00361 

I 
I 

I XAFB 
~----~------------------------------------------------------------------------------------------------------------------------------------------------~3>r_N~m~nI8ImRE~I~20 

FLAG 
TO XASBIEI 

+SV 

U3 

R9 ADDED: 333OA, SERIAL NO. 1145AOO123 
333OB, SERIAL NO. 1313A00361 

I 
I 
I 
I , 

+SV I 

r~21< : 
t--------------------------------------------~) • >l--NRFD m A34P2171 TO REMOTE 1/0 20 

F========FUNCTION ANNUNCIATOR CONTROL==========>, I i 
H-SWP FROM Ul9161 -~----_-.!Il~-~:.JJ '-

UI9 • p>i- A- m A3nl41 

. ~~~·--------7'·I>i-: F-mA3P2131 I 
,..--------------------4-4--I-y-.=--., I : m DISPLAY 2 

r- ::!I U2S)-' " >7- L - FCTR m A3PI 1141 

~ I] 
r---------------------J>--I--4E'\.-'~U2S ):-"-·-------~M:>!_L-ACTR mA3nllll 

R4 
+SV _Z;,;°iiiZ",K-. __ , +?V 

I" 

r4=/ I ! 
L 
IPS . I. 

r-------------------+_~·lb,~ 

~---+----------~ .. r-----~ ~,~ I U19'bu- -1! 20 
~ 

r---+-==--j--JI~I 2 eLK 
......9c 2 CLR 

U20 
DUALD 
FLiPI 
FLOP 

IQL 

FROM U4111l----7 E}L- FLAG m XABAI221 26 

I "fA 
FROM UISI71 ----7 7)+_ INP m XA7S lEI 27 

I : 
FROM U23141 ----7">-:- CONTROL I m XA281HI, XA29161} 5 
FROM U23161 ----7 IT}L- CONTROL 2 m XA28IJI, XA2917l I, 16, 17 

I "1B 
FROM U2414,61 ----7 .)+_ L-REN TO A3P21101 m OISPLAY } 

FROM UI6(61----7 C>-f- H-REN TO AIPIIIOI TO KEYBOARD I 

FROM U2418,10, IZI ----7 J >+- OUT OF RANGE TO A3P2181 TO OlSPLAY 2 

FROM U2Z141----7B>t- L-RENI TO A2PI(41m FRONT PANEL } 

;~I,.~.~-+~'~~~~ I :, 
rENABLE I 

r--------------~·41" ,.,I'-----~.>+_ L-HZ TO A3P21Z1 

+---+--------------}jID. ,,----
~'D. 

r-----+-~-' I: U28 104 

+---+--f---+-------lljll 201 

4---~----+---_+----+_--_+----+----+------------~ ••• 
,~ 

~'D' 

U27 
LATCH 

I , 
, •• 1"''-------710>-:- L-F STEP m A3PIOI 

I I 
IQ3 19 

201 • 

,.)+_ L-F MIN TO A3PI 031 
I ' .. >+_ L-F MAX TO A3PIIIZI 
I , 
IT>+- L- DBM TO A3P2171 
I ' XA5AIKI 

,OL--------7 ~ _ A3PZII3l ... r ~ r;- L A STEP TO XASAI91 

2Ql 18 T>+- L-AMIN TO A3P2(2) 
I , 

2Q4 17 U>t- L-A MAX m A3P21141 ~204 
+---+--j--j'l:.~ U.::! .. ~L~.~.--".....J 

I" oJ; 

TO DISPLAY 2 

I i, 

10 6 12 • If If If' £f FROM UIZI6,BI ----7 K>i- L- SWPE m A3PZI91 TO DISPLAY 2 
l!!2~ u~. L!:!~ .l!!26 U~ FROM U26121----7 '>!-L-SWP m A34PZIZI TO REMOTE 110 20 

FROM UI9161 -----" 8 ~ H - SWP TO XA7A IIZ1 27 

FROM U'8181 ----7 L)L- ER TO XA8AIRI 26 1 1 1 ---, r;- XA8AINI } 

V V w ______________ 13.....,.....-..7 H_F _______ R ___________ N ___________________________________________ 12_N -W- V -18-V -21-19- X_20 ___________________ ...J 

f ~ ----1'-----------y-------r ----------- ----- --------'f -"'8 'f-XA6A 'f---r ---Y---f---'f---r---r---f--l- -r-- XAO. 
FRO'M-n~BI31 FRfu"cil8B17l Ffio~-;liaIBI F.ob-mB161 FRO~-~~BIIII FR8~~191 ~~6~ ~ F~ LF2~ LF{!l:.D ~M LFm: FGOM LF~~ ~'i.. 
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NOTE TROUBLESHOOTING OF THIS ASSEMBLY 8't' 
BOARD SUBSTITUTION IS RECOMEJ'fJED BECAUSE OF 
THE COMF'I..EXITY OF THE CIRCUITS. DAMAGED 
BOARDS WILL NOT BE ACCEPTED FOR EXCHANGE. 

24 
Figure 7-30. Logic Input Assembly, A6 Standard. 
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-,r---",",-- +5VI 

U21 
U29-U31 

F6 OIG~A: ~E~~Y~~; ~6~6; 33309 OPT~; O~4;A~~L;-W;R-J A6S - - --- - - --- - - --- - - --- - - --- - - ---- - --- - - -------- - - --L-IS;E~ ~-- --- - - -------- - - --- - - -------- - - --- - - , 

03330 -66577 33308 OPTION 004 S.N 1305A00261 AND HIGHER ~ DETECTION ~ 

g~~~g=~~~ ~~~~ g~~II~ gg~ ~ . ~ l~~~ggl ~~ :~g ~HEtR1A6A ~S~~~E~lg~~ 087 
20 H-START UP FROM XAI9(B) -:!< 2 H START UP +SV r""'---------::;)-~"'-\,:'.--)\ UU-77 y.-.... " 

: I +5V LI 0 I ~~2K OB6 ~~'U8' •• ~H -A>, WI 
+5V ~ ~2 +*C I +5V TO UI - S I - T o--!!.!- tg~Pf~Af~~ SET AS5 +--_ ___ _____ _ _______ ~H~IG~H~.L~IS~T~EN~A~D~DR~E~S~S~RE~C~EI~VE~D~ _ _ _ _ ___,-

I L2 tiS ~ J"L DB. JJ U7r ~ 
XA6A S.h!.H +5V TO U6-13 T - T v----- AB4 Ihr- g~1E~T~N~~~E&.~Ht~EHrAJ~ILOWl 
~, 'I ~ L3 ·~*f.2 fg?OI ~ f~3 B4 "JJ U6 ~ ~ 17 : 17 1)7 = INPUT ISOLATION \,----- './ 

f:< ~ '~H All " 
I A +SV TO U14- 20 +5VI +5VI, 11 US \..!...-

(lSQ...ATEDGROUND) I I I I +t~3 9:76 P/OR2 ~ ~ i'OO"'3'-----'W1L---'/ HIGH' UNUSTEN COMMAND 

(ISOLATED SUPPLY) +SVI -7< 8 ~ +SVI L4 W t o•OI r - I - l :~~ _ +r +SV T - T AB2 4~;::::: 
O ~ I 5.~H +5V TO U21-2S 1 3"t1 1 ,.~r--:=-:-:;_(S4 1'--1, 1R40 1 _ ~ DB2 ,J) U6 "'-2 FROM REMOTE lIO, STEP INHIBIT FROM A34P2(4) 7 I ~ ~.( +tfs4 +6:01 ~6:K ~ ". iiK ~ T - ABI I :~ 

27 TIMER HOLOOfF TO XA7A(3)-i< 2, ~ +SV W W ,';],0 "LOCAL/REMOTE 2 II U6 U-
~ • F= DATA SELECTION =., rO_BI_--.</"J ______ / 

0101 FROM A34P2(4)-t< EI 0101 +SVI +5VI +5
,
V l U3Q L.- ~~21 01 OB7 S·- I 

H-START UP 

: ~OB? I -l 2R~~ +5V t~K44 0/ H-REN ~J U7 )F' -r-----~ 
: 1 3"n 1 ',~~I 1 +1V L-RENI OB~ ill 6.2" ~ r 1 lJ;:;~ , +5VI +,vI I, I" lOXA6B(B) DB5 ,J US)O'-

DID 6 FROM A34P2(13) ~o 0106 L - , , J ' U3C ' all FO~: ~' - i :!~ 4, r--::==--1~ ... _~~3 ~,+'V +1:39 ~ .~"" '. ' DB7 ' ~:: ~Y-:: I '-- ~~31 LI 6._2K! .- iiK 0107 'V l A, o~ I.!.r""- E' . 
IK 2: B.... ~80 ZIIJL--- 081 131uB~ 

10 H-STARTUP 6 ti, ~_ 4.. ,/- I II 

0105 FROM A34P2(12) --i-< c ~--'D!2lI!QOJ!·'--------------------+-.V-----'-'--J~--",1 U29 _ ~~26 05 L86 14 Co PLEXER 1'-_ _ l-mOB"64-tJ1ttt========~0~B6:::========::J" , 
, I +5vI +5VI IK 0106 13 C, Zd.!.2 OBS ~ 0 

~01!2 I - 1 RI3 I +iv R38 L8S " 00 OB4 l E 

DATA INPUT IS LOW TRUE 
UI5 SERIAL DATA CUTPUT ' (0) 
IS HIGH TRUE. 

[ 

SHIFT/LOAD 

UI5 
SHIFT 

REGISTER I I 3K I 255 I ~ ~::;(3 ~ IK 0105 10 0, Zo 9 DBs ~:~: : 
20 REMOTE DATA , I ~6~" r) ::> /"; ~IOILt5:~ l R7:" .:r t OBI, , 

DI04FR(Jo(A34P216)~6 0104 ~r , u29 ' ,. , (1';,4 1 3Kh 1 250 ,'Fi7~,'+'V +!~41 ,JQ """. 

00 1 r'--t-~S~ER~IA~L~OA=TA'_ INP TO XA6A (7) 

20 FROM REMOTE I/O 

ce' 
I,. .. IBIT ! I '-- ~Rl5 ~6:Kn-~ I r~ fl~i __ + _ H-REN T 'L" t 

RECIRCULATE DATA 
0103 FROM A34P2(9) ~ 5 DID 3 I 13 U29 12 L-- ~~ 06 SJCT 16 

I I +SVI +SVI +5V rJB B4 Z "'0 z",f', __ +",OB",4'--1+1-i 

f!LO.B2 I - l me , +jV R36 nm4 3 "' I H+++ __ --"D"'B"---________________ --i ______ ~DB""'_._ 
I I 3K I 255 4G ~~;-(S2 ~ IK 8 14 Co ze 12 OB3 H-DB6 

L - , K..J ;:-; Ml R? I +"V LB2 s.... o.EXER ' U16 ' 3 U9 6 

'I I 6.2KU 1 .... _ +5VI +svr I DI03 13 c, ~jl_ ;~ j 
DID 2 FROM A34P2CiO) ~'4 010 2 I '" I U29 2 3 r ~3 ~-~ - i 2~~ ,'Fi7~," +i;K37 DI~2 j~ ~ n_ zcf',,--+,,DB,,,2'--t+lf+-" DB6 DB6 ,"""'\. 

i I ~ ~Rl3 ~6:K,n.~ , U29 ' I r~ a: i om "".j.~' ~ ,,' t-D_BI _ _ t+ ____ ----"~::J~~"E"'N"_I _ _t-----------~--t_--DB_7_,O_')-_U_7!_~'_-_-_-_--ji-:_-_-_-_-_-_-_L:-_DA_V_F_R_O,ML-=U1ii~E'Nl(~ 
DID I FROM A34P2(11) --+< 3 J:mll L..........- ~~ W \If H-DB6 

~ 

:, I ~24 ~s 46 L-REN UI4 a U22: SELECT INPUT HIGH ~U16 4 H-DB4 L......!. 
+5VI +5VI +5V U24 TO XA6B(4) ~~E~~E~isMOT~l~l~j~~~~s. _----l 

I I ~B..3 I - l RI9 ~+SV R45 ~ DBS I __ 
I 3K 255 ~ IK J U' 'p..L-lOUIHI3) 

I I 6.2K n : I n.~:~ 7 s Ul6i>'·L--+-.-VI-----+-.V-I------------~-----~O~E:sB(C) FROM U4(B) -- I---' 
I I L - ~r I f~ R ~1l3 ' -l RI7 +.V +.V ,F=========AMPLlTUOE C~~R~L_=_=_=_=_=_=,""\ ,--,[,~ 

L-REN FROMA34P2(5)-'<i -REN 'U3C ' l''--' kK32 010 ~6~:l J 255 ,,~yj,' F:" H-ATNTOUI7(1Ol,UIB(41 :330BONLY-+:~~-:.~---- - " +f~ i 
><Are / _ __'L~A.!!TNL. _ _ _____ ____ T_O_U_2_' (_',_2 ,_"_) __ W ________ , '-q~'::.<!ill1O,l2"9U31 8 I f ..... ~ OB I 2.2K 2.2K 3 0 SER II~ ~ONO XT .. ROALC,'6) 1 

L-ATN FROM A34P2{1) ---1.( D 'C" L~'--- ~~29 I 2 DII U23 I PIOR~5~I +5vI 5 IK : t----jt_-~~~~~~~, 0 11 Rf~~ER : 

, - -l ~~~ , +t +!~ ~ CLK 1If-~~(~1) I 

",6A I ~~:nJ, ',fl/fU, f:'.43 ,k,9 " UI6 " L_OAVTOUI7(:;,A~,::) U2"9) l ___ _______ '~,'_ ! _______ J 
-'< L-DAV ' IT, '" U3I l1A~ ~0.082 

FROM 
XA6A(U) 

FROM 
XA6A(V) 

TOXA6A(l6) ~': 
TO XA6A(l1) 

t--H - SWP TO UI9(1,9) U25(4,H) 

~ H- SWP TO XA68 (B) 

~L-SWP 
I ~- TO XA68 (I) 

~L- SWPE 
r ~- TO XA6B(K) 

UI9 U2. 

, r' 
~----------~-----r--------~ 

L{--::~-:::::::: -{< : " II ~ fi" " III II 
1 LOCALOATA ~:;?=~~,":~:~:' ~ m I I ~t~--j~-- j~XA6A i-x.o9 i==--- -------i=- ----------------------L-t -- --j~s--- ---~--- : 

LB2 FROMAIPII5I---+<'o ~ l' =- FROM A4PI(A) A4PI(S) FROM FROM FROM XA7A(E) FROM XASB(3) FROMXASB(7) FROM 
LBI FROM AIPI (6) ~ 9 LBI XA7B(M) '---y-----1 XA7B(5) XABA(C) 27 
~ ___ _ _ ___ ___ _ _ ___ _ _ ___ _ _ ___ __ ___ _____ __ ___ _ _ 27 AMP LE~~~~ONTROL 27 26 26 
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------, 

086 

D85 

D83 
D82 

FROM 
XA6AIUI 

[3330. ONLy - l 
I ~~~3~:LACE I 
I • I 

" A 

" D 

" . , 
. " 

UI5 
SHIFT 

REGISTER 

10 SERIAL IN 

10 XASA(6) 

: .8.~~*< ~~IVl-l;----!l-+- TO XAGAII71 
L ___ -"_..J 

D8. 

HIGH = LISTEN ADDRESS RECEIVED 

~" 
GATES ENABLED WHEN HP -18 
REN A1N AND DAV AR' TRe 

HIGH = UNLISTEN C()t.WIAND 

H-START UP 

Q' 

DATA INPUT IS LOW TRUE. 
UI5 SERIAL DATA OOTPUT (til 
IS HIGH TRUE. 

Q 1 SERIAL DATA INP TO XA6A (7) 

L-RENI 

H-SWP TO UI9(1,9) U25(4,11) 

H-SWP TO XA68(8) 

LISTEN 
FLIP-FLOP 

OUT OF RANGE 
TO XA6B(J) 

R518. CIO ADDED 
3330A, SERIAL NO.1I45AOO123 
33308, SERIAL NO, 1305AOO261 

TO UI (12) -1""""1...../ 
FLAG 
TO XA6B(E) 

-~:::-------------r==r-=--:.==r-==-r==-----===~-==--1-=------i-XA.A 
ROY l-STS L-CLS L-STE L-ITS L-CLF . STROBE 

1M XA7A(E) \ FROM XASB(:3) FROM XABB(7) FROM )cA8SIS) FROM XABS(6) I FROM xABell1) FROM AIPI(9) 

27 2v6 26 I 

+5V 

U3 

F OUTPUT ISOLATION=-

R:r 
255t I 

+5VI 

L-REN FROM u3O(8) 

+5VI 

R48 
2.2K 

H-ATN FROM U31(8) ------+~ 

+5VI 

R49 
10K 

I XAI6B 

P-'-+----~ 3 >+- NDAC TO A34P2181 TO REMOTE 110 20 

I ! 
I , 

I ' 

I !, 

fb~ 
:r:>'''-...... ------7

I
'I:,1 NRFD TO A34P2 (7) TO REMOTE 110 20 

II" =====FUNCTION ANNUNCIATOR CONTROL=====, 

,O~ , , 
91 UI9 

. 
H-SWP FROM UI9(6) 

tF)3 

,;::::::::;. 
_~8 

" 
LQ& 

R4 ,----'C/ 
+SV 

2.2K +r 1. 
" 

FROM U41111---7 

'" 
2 .. ~fL , 

I eLK 
FROM UISI7I---7 

-'< !CUI U20 FROM U23141---7 
" DUAL 0 

~ -'" " 
FLIP! FROM U23 161---7 

" FLOP 

" ... 
~ teLR 20~ FROM U24 14,61---7 

'" FROM U24 18,10, 121 ---7 

~ .. ~ FROM U22141---7 

FROM UI.(6)---7 

I" +f~ 
"""'-" 

2 101 
101' 

3 102 

" 
lOt 4 

~103 " 103 19 

~ 9 U28 8 21 104 104 ao 
U27 

Il tOI LATCH 
tOl 8 

1°202 .... , 

~ '" "'~ / 

~ 2 .. 
204 17 

"""" I" ,t; 
.. . " . , 

~~!u~t 
FROM UI21.,81---7 

U2. U26 
FROM U2.,21---7 

" 13 r 3 

FROM UI9(6)---7 

FROM UI8181 ---7 

'j>f-F-TOA3P2131 } 

P >+- A- TO A3P2(4) 

I : TO DiSPlAY 2 
11)7- L-FCTR TO A3PI (14) 

I : 
M ~ L-ACTR TO A3P2UI) 

I i 
, )-L-- FLAG TO XABAI221 26 

I ~6A ,>-- INP TO XA78 lEI 27 
I : 
'6>t- ODNTROL I TO XA28IHI, XA291.1 } 15 16 17 
17~ CONTROL 2 TO XA28(J), XA29(7) • I 

I ~6B 
4 ~ L-REN 10 A3P2(IO) TO DISPl.AY } 2 J>+- OUT OF RANGE TO A3P2 (8) TO DISPLAY 

B>T- L- RENI TO A2P1(4) 10 FRONT PANEL } I 
C>+- H-REN TO AI PI (10) TO KEYBOARD 

I ! 
9>+- L-HZ TO A3P2(21 
I , 

IO>+- L-F STEP TO A3PI(I) 
I I 
IS)+- L-FMIN TO A3PI (13) 

I ' 
16>+- L- F MAX TO A3PI(12) 

,~>+-I L-OBMTO A3P2(7) TDDISPlAY 2 
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I , 
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I ! 
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L)-L-- ER TO XA8AIRI 26 

-------------__________________ ·12_ N-W- V -18-Y -21-19- X_20 _________________ .J 1 1 1 
r---'f---'f---f---r---'f---{---f---r---f-XA'. 
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IMI (21) lSI IHI IKI lUI (171 ITI '-v-----' 
~ 27 ~ 27 26 27 SWEE/.IlP:'RATOR 

20 

I«)TE: TROUBLESHOOTING OF THIS ASSEMBL.Y BY 
BOARO SUBSTITUTION IS RECOMENQEO BECAUSE Of 
THE COMPLEXITY OF THE CIRCUITS. DAMAGED 
BOARDS WIL.L. NOT BE ACCEPTED FOR EXCHANGE. 

25 
Figure 7·31. Logic Input Assembly, A6 Option 004, 
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904 A6 I RA6 

10 3 U5 AS 2 RA5 
ROM A4 3 RA4 

II 02 A3 4 RA3 

A2 ' RA2 
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AI 6 RAI 

RAO 

- -I 
I 

_---l +5V , 16 
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15 147 

I A6 

2 A5 

3 A4 

4 .3 
7 A2 

+5V 

16 

UI 
ROM 

PIORI 
2.7K 

+5V 
·-----1 

I I 

1- 321 ~ S 

04 9 

03 10 

02 II 

01 12 

~~IO:::} 
TMS 

!1>''----OTS 

R~ TMS 

~~~ 

+5V 

~ 

RA7 15 A7 

RA6 I A6 

RA5 2.5 
U2 

RA4 ' .. ROM 

RA3 

RA2 ' A2 

RAI 6 " 

RA 

PIORS 
2.7K FROM U2 

,)~14¢ 
3(3) 2.7K - FROM U23(3) 

TO 
JI FROM U23(3) 1---- 1 9 +5V +5V 

I 1 I I ;:== ROM INSTRUCTION DECODING~ 

7~A7 RA 

RA 

RA 

RA 

RA 

RA 

R 

RA 

6-----1. 146 

5-------.? 145 

4-------2 4 

3~A3 

2----1 A2 

AI----' ., 

0-----2 /I{) 

EN, 

+r 
16 

04 9 

o 10 
UIS 

ROM 
02 II 

01 12 

ENo 

t" ¥14 + 

7~A7 RA 

RA 

RA 

RA 

RA 

RA 

R 

RA 

6-----.! A6 

5~A5 
4~M 

3~A3 

\~A2 
AI----' I 

0----2 jAo 
EN, 

T 16 

04 9 

US 
03 '0 

ROM 
1)2" 

01 12 

EN2 

FROM U S~I4~ 33(3 

7~'7 jRA 

6----1~. RA 

RA 

RM 

RA3 

IRA 

5----l AS 

~~M 
1~A3 

2-----1 A2 

,I---.! AI I RA 

LRA O-----.1.AO 
EN, 

+IIV 
I. 

04 9 

U7 03 10 

ROM 
02 II 

01 12 

EN2 

+13 r~ 

1- _ --.J +I,~ 
L_ - - ---l . , 6-5 4 5 , . 

CC 
FROM 

RA7~ ., 5~ ~~~ --'" D 

CO} 
04 9 

RAS----1 .6 

i 
V 

RA5~A5 UIO 03 10 13 c F2 
TO U27, RA4~ A4 ROM 
U36, J4 '---

RA3~A3 02 II 14 1 FI 
B 

RA2-----1 A2 
01 12 15. FO RAI~AI 

)0 UI2(2) ~TO RAO----2 I>(J 

TO U33 EN, EN2 
U35 XASB(U) 

,)~14 $ P/Q R4 
2.7K FROM U23(3) 1- - ---19 

+5V ~ROM INSTRUCTION DECODING~ 
I 1 
L _ - - ---l T 5 U24. U3~~'2) , I 2 3 

I. ~514'IO"3)1 
AO 4 3 U24 4 G~S(I, 5) G3 , 'B 

AI SAA TO 
G2 .2 • I 2 2 UI3(3'I'i I 2 AA UI5 U27(3,11 12 D 

DUAL 
GI 13 BB DECODER ~.GT "c 

12 
GO 

BO 
14 SA ., " .-----1-4 B 

10 
~ B2 

N, EN, rA 

J3 L.J15 $ P/ORS 
2.7K 1---- ,9 -

0--- if6 U19(12) 
+5V ~'6 UI4(9)-I I 

L_ _I UIS(9) 3 
- - ) 6 5 • 4 

U33 
',2 12 0 

"C 

1 
' B 

FROM UIS 15. 

0302)' JO I 

, 'r F1i F2 F:'--

~ 
TO FROM 

"M"'??? ? J3 

U33 U35 ! U35 [U35 

II II 6 8 

V V V 

T I. 
~4 o I 

I 2 

UI9 2 
, 

DECODER 3 4 

5-

:~ 1~2 
6~4 

1: 

+I.V ,. 
0 I L ISW 

I 2 L-ITS 

2 
L-CLS 

U34 
3 4 L-STE 

DECODER 
4 - < L-STTF 

5 
:. L-STT 

6 7 L-LAC 

, 9 L-CLF 

$ 
+IIV 

I. , 
0 

COW'! 2 I L-OTFD 

2 5 L-oTAC 
U25 6 

DECODER 3 L-OTAD 
4 -, I , 
5 7 o~U35 L-OTHG 

6~ 9 U33 8 L-OTDL 
, 10 

I 

$ 13 

~ 
~2 ,--p 

10 ~ N - 12---13- L I 3-- 16-- 14 - 17 -U------15 ~ 12 9 

I 
XA88 -'( - - t -- - t - -'f - - - - - -'( - - - - - -'( - - -'( - - --{ - - -'('( X A8A'( rU2 

>-!9 
03 02 01 DO CC L-STS KTR PTR ETR F3 P3 , , TO TO TO TO FROM TO TO TO TO TO FROM 

XA7B XA7B XA7B XA7B XA7A XA6B XA7B XA7B X 7B XA7A XA78 13 _______ Y _____ P ______ II ___ W 

,-,(_'3_) __ (1_4) ____ UB_)_, (17) (13) liS) (R) tE) IC) (V), (RI, 

27 
24/25 ~---2--y·7------'--'-' XA8A -'(- - - - ¥ - - -'?- - - -.::( - - --y 

L-O 04 L-OOO SWP 03 
FROM FROM FROM FROM FROM 

+~I~ 

~ 
B-L 
-%-r 

?tr 
if 

XAI9I1S) XA7A(T) XAI9(H) XASB(8) XA7A(V) 

20 20 20 24/25 27 

FI 
FROM UIS(II) 

8 

P/OR2 
QTS--------7 H >---j-- QTS TO XA7B(C) 

+5V 

2.7K 
9'----1 I 

I 

I 
I 
I 

I I 
L ___ -.-J 

6 5 3 4 

o 10 

1)2 " 

01 12 

"3.5VA 
FROM U20(S) 

iJ, 
IP.; 

2 '0 
&££. t-----2- >ICLK 

~ ICLR 
UI2 

DUAL 
12 20 0 

F-F 
STTF II >2CLK 

~ 2CLR 
2PS 

L:r 

B>'-----7 6 )---l-AL2 TO XA7B(J) 
I I 27 

,>"-----7 J )-+-ALI TO XA7B(K) 

I I 
,>'''--------7 K !-+-ALO TO XA7B(L) 

I 
B>'------7 L )---l--UTR TO XA7B(N) 

1 

I 
I 
I 

I 

I 

I 

, 12 +CPF TO XA7A(D) 

>-+--L-TTA TO XA7B(21l 

>-+--L-TTE ,TO XA7B(l9) 

)----r---L -TTP TO XA7B(20) 

< 2 
3 

<4 
5 , 
8 

I 
, C 
/ 

I 
7 

,I 
( 2 

/M 

I 
/ 

5 

6 

< 7 

;: 8 
/ 

< 0 
9 

< 10 

/ " 

L - OTFD --------7 H 

>-+-L-TTQ TO XA7A(N), XA5A(V) 27, 28 
)---L- LK TO XA7B(15) 27 

I 

>-+-LLC TO XASA(5) 24/25 
I 

)---L-ATR TO XA7B(Y) 27 
XA88 

+GT TO XA7B(9) 27 
>-j-L-TTO TO XA5A(20,X) 28 

I 
I 

>---r-L- 1SW TO XA7A(M),A2PH7) 27, 1 
>---r-L-1TS TO XA68(F), XA7B(3) 24/25, 27 
>---r-L-CLS TO XA6B(7) 24/25 
>---j--L-STE TO XA6B(H) 24/25 
>----r-L-STTF TO XA7A(6) 27 
>--r-L-STT TO XA7A(2) 27 
?--T-L-LAC TO XA7B(X) 27 
>-i-L-CLF TO XASB(R) 24/25 

I 

I 
I 
I 

)---1-L-OTFC TO XA5AII9,W) 28 

r"---7 e 
L-OTAC--------7 J 

L-OTAD--------7 K 

L-OTHG--------7 '5 

)--L-L-OTFD m XASB(V),A3P2(5) 24/25,2 
)-l-L-OTAC TO XA5B(2,B) 28 
)-l--L-oTAD TO XA5B(IS),XAS8US),A3P2(S) 28,24/25,2 
)-l-L-OTHG TO XAI9(C) 20 
)--L-L-OTDL TO XA5B(P) 28 +JV L-OTDL --------7 4 

14 fL-~-NUM I 10 TO U30(S) 
U32(2) 

;0. 17 

20 F-fo SJh~b) 
- r-rH-SW UP 20 TO U23(5) 

, U31(4) 

t 

XABA 

)---l- L-NUM TO XASB(21l 24/25 

NOTE TROUBLESHOOTING OF THIS ASSEMBLY BY 
BOARD SUBSTITUTiON is RECOMENDED BECAUSE OF 
THE COMPLEXITY OF THE CIRCUITS. DAMAGED 
BOARDS WILL NOT BE ACCEPTED FOR EXCHANGE. 26 

Figure 7-32. Control Assembly, A8, 
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I
I
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I

I

G
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I

, L_-]8 7L_18 I L_i ' i'il'' [,! 'F;r.r
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I
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I
,,1 l8 7L__18 7L_J ' T

I

3

I
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.E:

.H:
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iT l"l
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I
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@
E

I

I

6

I

I
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L)

t

I
I

I
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o

I

I
I

F
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I

I

,n:

.E:

.E:

.E:

,8,

.E:

.E:

.E:

.E:

,n:

.E:

I

@()
I

14 ,Jt

a
I

I

$$i
It

(r

24

.E:

00000Q000000000000000 0,Q"

t:l.*1 c

I L-sil
t L-sI

18 ztv

24,25 sw

26 L-rs

26 L-rl
3330 -B - 4765

26 or

II
L*

A7
03330-66507

I nstru me nt
Model

Maximum
Output

Jumper Wire Positions

W1 w2 W3 W4 W5 W6 W7 WB w9 w10 w1 1 w12 w13 W14 W15 W16

Standard + 13.44 dBm
50A

0 0 0 1

1

0 0 1 1

3
0 1 0 0

4
0 1 0 0

4

Optio n 001 + 11.68 dBm
75st

0 0 0 1

1

0 0 0 1

1

0 1 1 0
6

1 0 0 0
I

Option OO5 + 26.99 d Bm
50a

o 0 1 0
2

0 1 1 0
1

1 0 0 1

9
1 0 0 1

I

Option H15 + 25"23 d Bm
v5a

0 0 1 0
2

0 1 0 1

1

0 0 1 0
2

0 o 1 1

3

EJ UI ;::; 

1 7 B 

'6" '" UIO 
u 

1 7 0 

B' "' UI9 u 

I 7 8 

E' l'- U27 u 

I 7 8 

Instrument 
Model 

Standard 

Option 001 

Option 005 

Option H15 

I" 8 ,. B 
0 WI W2 c=J G ()() 0 ()() 0 

I 7 I 1 7 
I I 

'" Er ~B' fB' j " W3 

'0" '0" 
I E' '[J"' '0" 

I ()() 0 
CO N 

U2 U3 '" U4 u U5 U6 U7 , ua W4 
I I o ()() 

7 B 7 B 7 8 7 B 7 8 B 9 7 8 8 9 I W5 
()() 0 

IJ~ B· W6 

B' El B' I '0" '0" B' ula ~ 
()() 0 

UII UI2 UI3 " UI4 I UI5 UI6 UI7 W7 u 
I 0000 

7 8 7 B 7 8 7 B 7 8 7 B 7 8 8 9 I wa 

-CIO-
O()() 

112-

~Er '8" W9 

Er '0" '0" ",,,,'" '0" e'l ()() 0 

'" 
a:cry WIO 

U20 U21 U22 u II U23 U24 U25 U26 '" 
I -' o ()() 

7 8 1 
WII 

7 8 7 B 7 B '" 8 9 8 9 7 8 ()() 0 

]'B" 
WI2 

e' 'El '[:1 '0" 'B" 'Er 
()() 0 

WI3 
U2a U29 I U31 Y U32 U33 U34 " 

CO -' 
()() 0 

u 

7 8 I WI4 
7 8 U30 I 7 B 17 8 7 8 o ()() 

8 9 

'" WI5 
-' ()() 0 

12 13 I WI6 
()() 0 

A 000000000000000000 0000000000000000000000 ,. 10V I. 221 

3330-8-4765 

A7 
03330-66507 

Maximum Jumper Wire Positions 

Output Wl W2 W3 W4 W5 W6 W7 W8 W9 Wl0 Wll W12 W13 W14 W15 W16 

+ 13.44dBm 0 0 0 1 0 0 1 1 0 1 0 0 0 1 0 0 
50 n 1 3 4 4 

+11.68dBm 0 0 0 1 0 0 0 1 0 1 1 0 1 0 0 0 
75 n 1 1 6 8 

+ 26.99 dBm 0 0 1 0 0 1 1 0 1 0 0 1 1 0 0 1 
50n 2 1 9 9 

+25.23dBm 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 
75n 2 1 2 3 

{ 

c 

c 
26 C 

L-STl 

L-Sl 

18 2~ 

24,25 sw 

26 L-IS 

26 L-n 

26 Q1 

S. 
51 

51 

51 

51 

sv 
51 

51 

TM 

26 

KT 
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I A 71 cP;; ;5~;3-;;-~ - ----- - --- -- ---------- - --------- ------------ ---/- - - --- ------- ---- ----- - ----- ---- - ---- - --- - - --- - - -----5~ ~';R--- - - --- - - ---- - --- ---

KA7B +5V R8 +5V L-STT FROM XA7A(2)-

+5V-i-<~2 II 2.2K +3.5V. TO U4(4,1O,13), UI3(3,1I) ~~ L +T~ L +1: L T ,b +t J 
1, I 5.6~H 12....---.U6 '" ", ,','N' oo,o~,', ---' .. ,'-"<", AIN 12 ----,_._~AIN QA..!.L-- -~!J 1Q3 

.T CI Te2 +5V TO UI-U9 \... - ~ SIN ::~ ~ BIN QolL- +1("1 12 I eLI( iQ~ 
I I +T~5 TO 01 13 f 2 2 
I I L2 'il7 ~ • ,CLOCK GENERATOR " STEP READY ~ ROI U21 ~ RO, LlI9 ~ ROI UIO ~ II< 20 L-_ 

:",' I 506"H ~ +3.5V, TO FROM U4(5) ---O---l-~ RO, DECADE >-----l- RO, DECADE ~ RO, DECADE ~ " UII 
T, T +5V TO U10-U18 • U29 6 U22(13), U28(1), •• ,COUNTER f R" COUNTER f RG, COUNTER 9 ,eLX 

L3 +1' r53 + T g~ol U30( 14) 7 RG2 1 RGz 1 RGz ~ 2; C R 

" 506"H 17 17 "J!.6 ..to ..I!0 ~;iJlJ;'I""'-.cT7,....J 
+5V TO U19-U26 +5V HOLD '¥ '¥ 'V I '¥ 

I: I S.~~_H ·;rg ·;8~ol 4.-/:1 : ~O'3J~L~) 
+5V TO U27- U3S 1, 

+!~7 +J~8 
m:' ~I ~ L5 t 15 TO.OI W ! W 17 ~ ___ CLOCK BURST = f-<: ,eu< ~:;K 

+3 5V +5V US b-'6'-l--l-_4:!11K '~1-'2'--l-<~-'''U-6-\,-,.,3'---i-1>-_ CONTROL CLOCK (CC) 

U6 ):>-".-+-+ __ REGISTER CLOCK IRe) TO UB(I), U25(S), 
9 f U2613, II), U32IS), TEST JACK JII8), XA7B(S) -

I CLR 
~-----__l-!.J' IJ '0 ' .-

~20~ 
SWP 4 

FROM XA7A(2) , 4 U29 p-' __ ~4~ , ~ ,U21 ~"~r_------------------_+----------------------~------------------------~~ UI2 13 

Lr-A-IN-+...Jt-'-:-Q..,A~_ Lr,-,"-+.Ji~,:-QA'f1LC- '.'I{\ 

I BIN QD.!...L.- T 10 I BIN 00 ~ tillL--"l(l 

~ ROI U3 ,--------1.. ROI U2 

~ R02 DECADE ~ ROZ DECADE F RD, COUNTER P R., COUNTER 
1 RG2 1 RGl 

to ~o 

L-STT FROM XA7A(2) \' U20>"'-----~~---------<'-----------t_----------+----------+_ ...... _________ -+-..l>-_________ ~J 

~ 
=:JU20~ 

-,5V----L(8

1 

( 5~ lC9 15V ~ CONTROL \ L-_~..l!'r-_,- F-F '....-

+T'S·r' 'I ~ 1 '!.....J TO TEST JACK JI(l4), XA7A(B) 
KA7A W 6" J,. + 3.SV 

{

CO FROM XA8A(8) -+< J ) 4 ::'SET ',~, ,,, +5V 

CI FROM XA8A(9) ---+< L I DB ~l- Q ~ UI3 'lc>!.4 ..... -'-!'" ~IO rl4 QO -I' AMPLITUDE FUNCTION { 
C2 FROM XASAOO) ----t< H (---------------------213 ~ SETIABLEQc~ U':./ JUI4""\J~'-r__~e'_l20 lQL- QD'D-FREQUENCY FUNCTION QO~ 10 

26 C3 FROM XA8AUn --+< x ) "0 BINARY Q ~ '--" ~ 'CL' J~5K OS ---..l! '0 
I I" ,---!<: L~AOCOU, NTER 0 F-F r--------------- 06 --E 'D 

L-STTF FROM XA8B(D) ---+< 6 ~ TO U28(9) L.~~,--"T."..J r'" t 'O.L- 070605 T'MEISTEP 
L-STT FROM XA8B(9) --+< 2 ~ TO U4(1), UII UO,13), U20(I,2) • [' , 0 0 0' 07 ~ .0 

1 I WOO I 3 

eLK 

U28 
QUAD 

o 
F-F 

IQP~ AMP TO XA7A(8) 

;Ot-!- FREO TO XA7A(7) 

~I"'------------------~ 

~~"------------------------------+_--------.J 

~ !I=-

12~U20~~~"----------_+----------------------~====================:t==~9~~ ~ ~ 

~----------------~=======================================±:t~~: UI2 

F-Ac~~';r~~TE ~ FREGI~TER=" 
40r"~----------------------------+_--------------------------------------------------------------------________________ -l 
40 !4 

18 2MHz FROM XAI8(11) -+< P / e 9 U31r;><>""0----+--t-----------------.J 0 '0 '0 
II ~~~ 30 

24, 25 SWP FROM XASB(8) -+< 12 ~ TO U29(13) I a I ~ 
I, I : : ~ ~~ 

F=RE-:GI~T~ 
26 L-ISW FROM XA8BIS) --+< Mf--/---~---------------+_-----_, : I' 1,0..-- I 
26 L-TTO FROM XA8AIS) ---L(N f------~'!j~L: UU.::2929-:.,'l ):b-!.--e~---------,.!J:.--rU-,4")'.'-f---, J H·e +r 

I U31 I ~ ~!FTI CL~4 24 
2 TBUS l LOAD ~ 

U3Q 
SHIFT/LOAD CLOCK 

I H IFIIRALL£L LOAD I t SERIAL ENTRY/SHIFT A_H I R7 
2.7K 

I 

+5V 

I 

RANDOM 

;== ~~~~y-=' 

+5V 

R6 
IK 
f-- T BUS FROM UI7IB) 

QTS FROM XA8AIH) lCA c (---------~>--TO UIS(S) ''IN 26 ~XA78 FROM U141S) "" °f7 i °rS QO 

SW7 FROM A2P1(2) ," f---------------+------+-------l.j, oAIL--4--+1-+-I +-- Q7 
12345678 

SWS FROM A2PI(3)--+<I4(--------------+------+----~, 0.11-----+-1 +--06 

SW4 FACM A2PIII2l -t<'6 (---------------+-------+------11'0 RE~~'iER :~ iO Q4 

~INPUT 
UR~r. ______________ -+-+_+_+_+_+_+_+------__l---'!.J'eLOCx 

~+-+-+-+----+-'34'.EAO 
TO J I TEST JACK ~ ___ -I---1l' 4'WRITE 

+5V 

CRI 

JUMPERS (WI-WI6) SHOWN IN 
POSITION FOR STANDlRD 
INSTRUMENT, + 13.44 dBM 
MAXIMUM OUTPUT. SEE 
TABLE AT LEFT. 

SWlI FROM A2PIOQ --+<,. (--------------+------+-------.rJe U3D' 05} 

:: =~;~~~~:~~--------------+-------+-----Jl,q: :::: ~~ TOXA7A.B "MO 

SWI FROM A2PIIII) ----K ' ;(---------------+-------+-----..!"'ilI.. 0.1"'9'-----1--01 ... , 
cm"'-.--+-~ 

SWO FROM A2P1(13) --+< 2 (-______________ + ______ -+ _____ .!i22!jN ON ' CIO ) 14 ., 

::, I ' ):>!-_~=~C~"'r:,X,-ll!'"C!llN t~!!!',X,'T!......",,$,,-I T CE I FREGI~T~ I '-- TO UI5(4) U CE, 

U23 
RAM 

6 U3/' F== REGI~T;;Ei>R====,\ {M3 -_+_+_+_+_+-+-+----4--.!J" CE" 
TUS FROM XA8AIE) -t<" (----------.--- TO UlsliO) -: l, +I~ r---------U-2-5-,U-~-,-U-3-3---------------------------------------------------- :~------+e--+-+-+~ -lbV ,t' 

I T BUS FROM Ul4ls) ---l ;,:. I"LO=AD"',i! ISH"-"'IF"'T~ I-------~I ~ MO ---f- +1: 

RC FROM U6(S) - CLK x H SERIAL ENTRY/SHIFT A ....... D I ;;:..0 L-.2 !NPUT 

R5 
3.9K 

-15V 

,f'====A REGISTER STEERING=====>,\ 
: • 5 I H I L I PARALLEL LOAD I 5,6 U26~;,.!---t--t--F~~";:::~+~T"~~:l1 .-----J'"-~ 

02 FROM XABB02) ---+< 14) , O. REGISTOR 'fL-- M2 FROM UI4(6) riHH-'l' 0, ' • P3 ~_1__1_-I--------'3!lREAO ~ " 

TO +~V 
UB(2,6) 1 

~ I ~~ "''''''''!,!,FT''''I _--'.il'" .. 
WI ~ Y +5V " ,LOAD 

W2 ~ 0-- I,--------t----'"I" , 
L-~ \3 C 

W6 ~ 0-- ;--+----""'l5ER," 
'--f----' 

W7 -0 fO-' CL: Ir,/~fil~ 18 

W8 --<> fO-' If L-+-__ -1 

W9 ----"l' 0--

'---t-----, 
WIO >--<> fO-' 

'---+--~ 

WII t--~-t 0>-

WI2 n'---+-o>-~l HIFTI 
eQAO 

"--+-+--1--1-+-"-'(' A 

WI4 ~ ""-- 14 0 

+~V 

I .. 

WI3 f----oy 0>- Ill,--'--~~-tt=j~:: : 
l....:..-h 3 E UI8 

WI5 ~ • F Rtrl1~1R of!--
WI6 L....r-" o-h'------I-+-+--+-'-l' • I - I 6 N 03 FROM XA8BIN) --+< 13/ '0. ~r1T AiL-- M3} T BUS , o'';;;:T '--HHHH-H-----~' ceoc, :: I ~ DC c~ MI ~-~ TO J2 TEST JACK --' DB U25 BI"6_-+-+_ P2 +------"'O"!WRITE ~ U34 ~ _ 

~ O?oon 0fLO~ MO ,=;;;:; K ~ ~ DC RlJ:~k ef.!'·--..... -PI "·0 OUT L- '---T-B-US--,~--",'1 ,--" . .1 ~ U3~}·L-+--------------.J 
9 ~ TO UIS(9) REGISTER ~ DO 0 10 PO I N\ -......-----.!../ ,, ____ ++++_.-J 'RCFROM • U24 FROM LlI4(6) 4 U34" -

GT FROM XA8B(2) --n. 9 " +SV U6 (8) • -!! CL' n 14., RAM 

LK FROM XA8AIB) -t<'5) 9 114 ':0 'lfT-: CE, ~ , 9~ 26 

L..J..!.! SER IN 

CLI< INi:i:IT 

'---f_f_------------'-!' DB ep---K2 10 J2 TEST JACK ... TO U16(13) _ 1 ~ FROM,~ 

00 FROM U30(211 -
OTS FROM XA7B(C) -

MO FROM U32(0) -
TMS FROM XA7BOO) -

PO FROM U2S(l0) -
PTR FROM XA7B(R)-

EX FROM U8(9) -

KO FROM U33(10) -
KTR FROM XA7B(l6)-

1, 
i$., 

11,12 

:, I 0';'" '~K3} L-----j.-~~~~~~~~~:~_-_-_TO U16(1) (L.i~~E.,.,E:,-_.,...J Il?" ' U26?~ ~)O!"'-f_------------~,_f_-----.J 
01 FROM XA8B(l3)-t<J.)E------...... +------------~130C S\\~{T C~KI ,l· " "" U6(8) 

00 FROM XA8B(L)----t<,!, '1
7 

RCFROM U6(8) '::~,RE<=ERD~~KO 9=~~--==-~~---f=:----------- -- ~-=y-===-~~:----=~-==r--------r-:::------------ ---------- ~_= ----- -- -------~--------
L-TTD PTR ROM WTM L-TTA ATR L-LAC 

KO TO U16(4) FROM XA8A(4) FROM XABB(l4) FROM FROM FROM FROM FROM XA8AOO) ~-R~1S 
KTR FROM XA8B(6) ----L('~ _________________________ K_T~ ~ UI6(S) 26 26 X26(O) X2S(F) X26(2) X286(7) 26 ~X_A_8_B_(6_) ___ _ 
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-------- ---- - ---- - --- -- --- - - --- - ~~~I;R--- - - --- ------ - --- -- -------- - - --- - - -------- -- ------ --\-- -- -------- - - ------ --- - - --- ----- -- --- -l XA7A 

L-sn FROM XA7A(2) - ) 3>-i-- TIMER HOLDOFF FROM XA6A(2) 24 25 

'0 

aD II +-+..:!*=-t-'", ct I CU( 

, !K 

8 2J 

+-+--+--"'q.2 eLK 

II U 

"LR 

SWP 
FROM XA 7A(l2) 

'0 ' 
UII 

.-----'<$8,. Qo II 

2 ROt U3 

'3 ROZ DECADE 
6 RG 1 COUNTER 

7 RGZ 

"'+LI"'O_---'<:I> 8,. 
2 ROt U2 

:3 ROZ DECADE 
6 RGt COUNTER 

tlO 0D II 

7 RGZ 

'0 

" 

I I ' 
I-'-------------------------------------~E>+_ ROY TO XA6B(6) 24,25 I l XA8AIY) 26 

>'~---------------------------------------4 F >+- STEP READY TO A34P2(3) TO REMOTE 110 20 

+5V 

I : 
'af-"-------------------------------------------------7 5 >-r- CHF TO XA8AITl 26 

L-sn FROM XA7A(2) iQ 6 

I : 
AMP FROM U28(2) ~ 8>+_ AMP TO XA6BIN) 24,25 

I : XA8A(21) 26 

FREQ FROM U28(3) ----" 7 '-'---- FREO TO XA6BII2) 24, 25 
~ IT XA8AIM) 26 

L-___________________________________________ -=-_______ ~) D>+- C?F FROM XA8A(l2) 26 

L-___________________________________________ ~~ ______ ~~>+-P3FROM XA8BIU) 26 

ARITHMETIC 

06 FROM U30(6) 

05 FROM U30(8) 

04 FROM U301l0) , TEST 
4 JACK 

JI 
C 

CC FROM U6(3) 

07 FROM U30(4) 

R BUS FROM U17(6) 

S BUS FROM U17(4) 

I l 
CC FROM U6(3) ~ R)-L- CC TO XA8BII) 26 

I 

AMP TO XA 7A(8) 

. FREO TO XA7A(7) 

r=L3~:~~ 

+5V 

tRI3 
~IK 

03 FROM U30(15) 

02 FROM U30(17) 

01 FROM U30(l9) 

00 FROM U30(21) 

EX FROM U8(9) 

HOLD FROM U5(13) 

RC FROM U6 (8) I XA18 

RC FROM U6(8) ~ 5>-l- RC TO XA6BIA) 24,25 I: XA5A120, X) 28 

lM U17(8) 

r ' 

, 

+5V 

CRI 

R5 
3.9K 

-15V 

JUMPERS (WI-WI6) SHOWN IN 
POSITION R:lR STANDARD 
INSTRUMENT, +13.44 dBM 
MAXIMUM OUTPUT. SEE 
TABLE AT LEFT. 

+5V +5V 

R3 
2.7K 

P3 FROM U25(4) ~ V>+- P3 TO XA8A(15) 26 

P2 FROM U25(6) ~ u>-l- P2 TO XA6B IY) 24 25 
, ' 

p-AL""O"-_____ .." AO 

ALI 6 AI 

"AL'=-2"-___ -'j' A, PI FROM U25(8) ~ T)-t- PI TO XA6BII9) 24 25 
~ _ XA6BIW)' 

PO FROM U2S(10) ~ I T PO TO XA8AII6) 26 TO 
U812,6) R4 , 

WI ~ I IK SHIFT/ 

r- y +5V II ALDAD 

+~V 

I" 00 FROM U3C(21) =++=::lt4:~ QTS FROM XA7BIC) 

MO FROM U32(10) --1--1--,''+'':--1"''''\ 
TMS FROM XA 78(10) -i-ic----"'t"-i....J 

S BUS 4 A, 

fWB""U",-S __ '''lA4 

~A~ 
.;:;-' A, 

UTR~A7 
EN, 

I .------------------------)-" p >+- CY TO XA8A(14) 26 
~ XA5BIV)28 i ~ '"~ ro .... ,'" 24,25 W2 ~ 0-. 1.------+---,", 

, L--_ I'3 C 

W3 ~ ~ 1r------+----"'lD U9 
~ """"'--- 'E SHIFT :: h = J 1.-----+-----"1:: REGISTER 

I 1-"'-+-\--+---+.:.4'1' UI4>'8'----i:-+-- G:2~)~~~ig?). U25(3), 

rr.r I -'¥ 'V '¥ T BUS , ~ M3 FROM U32(4) 

'---------+---t--+-------i>-------'C'-'Y------"'l' P- M2 FROM U32(6) 

, H 

PO FROM U25(10) :::t:t=:JlI:Lt_) 
PTR FROM XA7BIR) 

+V FROM 

1: J 
K2 FROM U33(6) ~ TEST ~ MO FROM U32(10) 

K3 FROM U33(4) ~ J~~K P- MI FROM U321S) 

KG FROM U33(10) ---2 0 f!2- PI FROM U25(8) . 

KI FROM U33(8) ---2. t!- P2 FROM U25 I 6) leLA 
L-...!i IJ PO FROM U25(10) -1 fL- P3 FROM U25(4) W7 ~ C::::'--t------' r-+-----+..-' J"t ,0 lL CY I 

W8 ~ f'>-L--+ ___ ---' EX FROM U8(9) -+-+-+--'+"-l~ RC CARRY _ I 
KG FROM U33(10) --1--1-+--;'1-'--1"""\ FROM ----'< ,eLK FLIP _ FLCP I 

W9 M,-_ 0--<+ ____ , KTR FROM XA7BIIS) -t-t-t-9-'--LJ US(8) 
- L-__ -'l3 II< US 

WIO ~ ~'-_+ ___ .., DUAL EX TO JIIIO) T ~ f- _ _ _ _ TEST IJACK XA,78 

L..c-" + TV 1 J-K j 
WII r - TL_ 0--<+ __ --, =I>'".-_ ... J",,,., __ -T'-"B«US"----,!.j" F-F 201-'9'---+---------______________ 7 H)-l- EX TO XA8AIS) 

WI2 n c>- [I " ,:-&;1;' , --4 ,elK Elx I '!.A7' 

h " TOU16(3) 
WI3 0- I '--+-+-+--+-""1' I " e --+++-+-l!.<UI7 9 I ' UI7' " UI7»<>"'-' -+-"'°"l'K ~~~~fjPLCP Q5 FROM U30(8) ~ s>-t- Q5 TO XA8AIU) 

26 

,,<-' ====A REGISTER STEERING ====,,\ 

WI4 f-o Ob- ,. D ,*,CIO L,~e"'rL;:'~-t"'4""" 04 FROM U301l0) ~ T>+- Q4 TO XA8AIV) 
L-~ UIS ~470PF I 

~ 'E SHIFT 0 9 '0 Q3 FROM U30(15) ~ • >+-1 Q3 TO XA8AIW) 
WI5 0- 4 F REGISTER b. +v -, '----+-+-+--+-"'t" FROM R4 02 FROM U30(11) ~ u)-L- 02 TO XA8AIX) 
WI6 l-4o 0-- I , G UI7 

~ I 1 , H ,,01 FROM U30(14) ~ A>-r- QI TO XA8A1I9) " ~ 
U34 " -1Q SER'N "." ,-- - 00 FROM U30(21) ~ 8>-l- 00 TO XA8A(20) 

'---T-BU-S--) ~--"I:L;=:_/ '-..J>L'~"-U-3~~' }8'--+ ___________ ----' Ci: IN~~~~T t I I X~7B 
FROM UI4IS) 4 U34 ' ~ IV U26 

~2U34 3 9 32 I 
\ U26 10 12r---. I 

U618\~ 1 ~~8M ~ U2S)O,""-I--------------O--t------' RC FROM U6IS) J 
_____ r ____ + ______________ ---------- X ________________ '. r r t---'. --- J ---N 19 ----------------------------

. ----- ----1'--------l--XA78 'f -XA78 'f ---------f ---------r ----- -----'(-------'f-------'f-------'f ------------------r- XA78 

L-TTA ATR L-LAC L-ITS INP ETR ALO ALI AL2 UTR L-TTE 

X~~~2) X~~71 FROM XA8AIIO) X~~OB~6) X~~~~71 X~~~~7) X~~~~K) lr.~~~J) X~~~~6) lr.~A~L) Xr~~r3) 
26 26 26 

NOTE: TROUBLESHOOTING OF THIS ASSEMBLY BY 
BOARD SUBSTITUTION IS RECOMENDED BECAUSE OF 
THE COMPLEXITY OF THE CIRCUITS. DAMAGED 

BOARDS WILL NOT BE ACCEPTED FOR EXCHANGE. 

27 
Figure 7-33. CPU, A7. 
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.,' 

FROM 
222 CHART 30 

3330-0-16 

WAIT FOR ROY 

KEY NOT SERVICED 
UNTIL ENDOF SWEEP 

TAANSF ER M-R EG TO 
P-REG 

GO TO HALT 
ROUTINE INCOMPLETE 
ENTRY OR MINIMAX 
POINT 15 BEING OUT­
PUT 

CHAAT 31 

TRANSFER 
TO A. REG. 

MEMORY./' 

SARS 

~L----r--_...J 

CHART 31 

'10 

TO CHART 33 
AND ReTURN 

SET A RI:(i 10 BE USEO 
AS POSITIONAL 
COUNTER 

Sf'T CARRY IF LSB OF 
Ml:M. ADD. 07 IS ''1' 
CLEAR MSB AND BI­
NARY :2 

TRANSFER CARRY ro 
MSB OF MEMORY ADD 
06 OR 12 BINARY 2 

IS MSB OF THIS DIGIT 
A "'''1 

GO TO HALl FWU11~j~ 
INCOMPLfTE f!\TRY 
OR MiN'MAX POINT IS 
8EING OUTPUT 

.~-"'NO' 

ADD 5 TO CORRECT 
FOR BCD 

ARE THE LEAST SIG 
DIGITS 0) 

ARE THE MOST SIG 
DIGITS 01 

'-----_~------l 

Cy 

CHART 31 151 t--------...3 

CHECK COUNTER FOR 
LAST DIGIT 

REPEAT ROUTINE 

SET Q REG TO ALL 
REPEAT ROUTINE 

FOR MOST SIG DIGITS 

IF RESULT IS ZERO, 
ReSTORE LAST DIGIT 
FOR ;-10 OR seT TO MIN 
STEP FOR 2 

TRANSFER LEAST SIG 
DIGITS OF STEP TO A 

'---"'7'..-----1 REG 

Cy 

o 

rRANSFER M-REG. TO 
P-REG 

TO CHAHT 33 
ArJD r;fTURN 

SART 
S-R 

CORRECT 

ADO 

c 
< 
c 
< 
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OR ROY 

NOT SERVICED 
END OF SWEEP 

CHART 32 

EG 

~ M-REG TO 

GO TO HALT 
ROUTINE INCOMPLETE 
ENTRY OR MIN/MAX 
POINT IS BEING OUT­
PUT 

CHART 31 

TRANSFER 
TOA. REG. 

MEMORY/ 

IS MOST SIGNIF-ICANT 
DIGIT> 4) (X2 ONLYI 

L-_----"...,.-_---' 

Xl0 

~L...----r--­

SRLS 

CHART 31 

-;-20R-'-1O 

IS MOST SIGNIFICANT 
DIGIT OJ (X10 ONLY) 

CLEAR EXTEND 

SET ERROR CARRY 
INDICATES OVERFLOW 

SRHS 

10 

TO CHART 33 
AND AETURN 

ADD 5 TO CORRECT 
FOR BCD 

ARE THE LEAST SIG 
DIGITS - 0 1 

ARE THE MOST SIG 
DIGITS 07 

Cy 

CHART 31 1511--------...JI 

SFT A REG TO BE USED 
POSITIONAL 

COUNTER 

SE r CARRY IF LSB OF 
MI::M ADD, 07 IS T' 
Cl EAR MSB AND BI­
NARY '2 

I TRANSFER CARRY TO 
MSB OF MEMORY ADD 
06 OR 12 BINARY' 2 

I IS MSB OF THIS OIGIT 

.~-~NO' 

o 

CHECK COUNTER FOR 
LAST DIGIT 

REPEAT ROUTINE 

GO TO HALT ROU IINI:: 
INCOMPLETE ENIHY 
OR MjN/MAX POINT IS 
BEING OUTPUT 

SET 0 REG TO ALL 
'I'," REPEAT ROUTINE 
~OR MOST SIG DIGITS 

CHAHT 31 

Cy 

AMP f, AMP) 
FREOI, FREO; 

TRANSFER LEAST SIG 
DIGITS OF STEP TO A 

REG 

TRANSFER M-REG TO 
P-REG 

AOO 

o 
SWP 

IF SWEEP, MUST RE 

~ SUI.T BE TRANSFER 
'---"""7"~---' RED TU CUNTROLJ 

::-REO 

o 

YESI 

o 
NOI 

~~---~------~"-----~~~~~HART30 

r 
OUTPUT EXTEND TO 
OUTPUT REG, AMP IN­
FOAMATION 15 TRANS-

FROM 
127 CHART 31 
307 CHART 3Q 

045 

l 
INCREMENT M -REG, 

J 

~~RtH~~ Ti~E CONTROL 110----.... 
L 

DISPLAY FREO 

CHART 31 

DISPLAY AMP 

CHART 31 

LIST OF STATES 

APPEARING ON THIS CHART 

005 101 206 301 
006 120 211 
020 135 311 
037 136 216 313 

146 217 316 

053 220 320 
050 154 m 321 

157 736 323 
005 167 244 324 

245 333 

on 246 336 
247 346 
256 353 
257 356 
263 361 
173 373 

376 

29 
Figure 7 -35. Controller Flowchart (1 of 5). 
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HALT SWEEP 

CHART 29 

PARAMETER 
FY KEYS 

CHART 29 

FROM 
244 CHART 29 

RETURN TO 
NO PREFACE. 

CHAAT 31 

FROM 
032 CHART 31 

- dBm, Hz, kHz, MHz 

I SET NUM. FLAG 

'--__ ~~----' CLEAR CON. HLT 

+ dBm 

CHA8T 31 

LOAD AMP. CON­
STANT SET NUM 

STORE MOST SIG­
NIFICANT DIGITSOF ........ 
FREO 

r------.lL---T~ SET CORRECT LOC­

A TlUN OF DECIMAL 
'---7"0:::-----' IN A--REG 

'---_---".~---.J 

IS DECIMAL TOO 
FAR TO LEFT? 

SHIFT DECIMAL ONEr--_---.lL_----i~ 
PLACE TO RIGHT. 

~~A~~:E~F ~X!:~'----,r---~ 

SHIFT LEFT DECI­
MAL TOO FAR TO 
RIGHT 

FLAG 

TRANSFER A-REG 
'---~~----' TO MEMORY 

FLA 
o 

I 

~------------------------------------------~AMP 

TEST 
FLOW 

KEY 

'--__ ---,,-__ -' CODE TO A REG. 

aVE R f-lOIN 

ARE THE TWO r-----'L---T~ 
LEAST SIGNIFICANT 
DIGITS OF MEMORY '--__ -"..,-__ --' 
ADD 01 ZEROS? 

IS THE SECOND 
DIGIT> 37 

TO CHART 33 
AND RETURN 

IS THE FIRST DIGIT 
'1? 

JUSTIFY ONE DIGIT 
TO LEFT 

I STORE POSSIBLE 
E:XTEND '----.----

I SHIFT DECIMAL TO 
LEFT 

BEEN STRUCK? 

KEY 

SET DE 
RIGHT 
TION 
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RAMETER 
. KEYS 

:ON-HLT_ 

FROM 
032 CHART 31 

CHART 31 

OR 

LOCATOR. 

+d8m 

LOAD AMP. CON­
STANT. SET NUM 

STORE MOST SIG­
NIFICANT DIGITS OF ......... 
FREQ 

DECIMAL TOO 

SHIFT LEFT DECI­
MAL TOO FAR TO 
RIGHT 

FLAG 

TRANSFER A-REG. 
'-----"..,----' TO MEMORY 

TEST FOR OVER-
FLOW 

ARE THE TWOr---~L---i~ 
LEAST SIGNIFICANT 
DIGITS OF MEMORY '---'7'<:::""----' 
ADD. 01 ZEROS? 

IS THE SECOND 
DIGIT> 3? 

TO CHART 33 
AND RETURN 

IS THE 
>1? 

JUSTIFY ONE DIGIT 
TO LEFT 

OVERFLOW 

OVERFLOW 

I HAS DECIMAL KEY 
BEEN STRUCK? 

L--_~_----' 

III 

I STORE POSSIBLE 

'----,r----" EXTEND 

I SHIFT DECIMAL TO 
LEFT 

OVERFLOW 

I STORE POSSIBLE 
EXTEND 

'-----,.--------' 

CHART 31 

LIST OF STATES 
APPEARING ON THIS CHART 

013 111 207 300 
025 116 214 302 
026 122 222 304 
036 124 225 305 
051 125 226 307 
066 131 260 314 

135 261 315 
140 264 322 
141 265 326 
145 266 334 
147 

271 335 
150 274 340 
160 276 341 
161 360 
167 
170 

171 
173 
175 

30 
Figure 7-36. Controller Flowchart (2 of 5). 
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FROM 
0 10 CHART 32 
133 CHART 29 

LOAD A-REG. WITH 
AMP. CONSTANT 

+ dBm OR 

SUBTRACT CON-
STANT FROM dB OF SART 
ATTEN . S- R 

FROM 
065 CHART 29 
154 CHART 29 
236 CHART 29 

5 SET M-REG TO 05 

L.:::"'---r---...J P- REG . TO 03 

dB OF 
FROM CON -

FROM 

SET DECIMAL REG. 
AND MEMORY ADD. 
16 TO NORMAL 
DECIMAL LOCATION 
OF FREQ. OR AMP. 

010 I----....... -~ .. 

340 CHART 30 

RETURN M-REG TO ,--.L.---.':'1 
ADD. TO BE DIS­
PLAYED 

INCREMENT M-REG. 
If FREQ. 

OUTPUT FOUR . 
ZEROS IF AMP. 

FROM 
051 CHART 30 

FROM 271 CHART 30 . 

BEGIN NEW SWEEP 
CHART 32 

MID-SWEEP INTER­
RUPT 

" CLEAR MEMORY ADDRESSES 

'-----r---~ OO,AND01IFCON.HLT. 

.--__ L-_--f'~4 TRANSFER NO. OF 
2 STEPS OR SWEEP 01-

L-'-"-'---'-T'----' 6~~TION TO MEM-

HALT IF NO OF 
STEPS 

03 

16 TRANSFER INPUT 
REG. TO A - REG . 

TRANSFER TIMING 
CODE TO ME MO RY 

SET FLAG 
SINGLE 5W( 

fiRST POINT 
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PREFACE KEYS 

SET FlAG A 

,-_.l<..---i'::ll'O CLEAR MEMORY 
ADDRESSES 00 

'-__ ,-__ -' AND 01 

r-~.....lI~-~.~ ~~:p~S6~~w~~p D~~ 
1.....:=..::.;,0"----' ~~~TION TO MEM-

HALT IF NO. OF 
STEPS 

"TRANSFER INPUT 
REG. TO A-REG. 

'------::;ooo;:------l 

9 TRANSFER SWEEP 
'-_.....,..,... __ .JMODE TO MEMORY 

SET FlAG 8 
SINGLE SWEEP 
FIRST POINT 

FROM 
205 CHART 32 

FROM 
023 CHART 32 
041 CHART 32 
150 CHART 30 
264 CHART 30 
305 CHART 30 
343 CHART 30 

201 )----!i,..---., 
WAIT FOR NEW IN­
STRUCTIONS 

CHART 30 

PREPARE KEY 
SWEEP KEY OR 
SLIDE SWITCH 
EQUIVALENT 

FROM 

I HALT IF NUMERIC 
FLAG 

HALT 

131 CHART 30 

NEW SWEEP MODF. 
OR NO. OF STEPS? 

TRANSFER MEMORY ,. ADD. 17 TO a-REG. 
STORE TIMING 
CODES. SW, MODE 
AND SW. CIR 

RETURN TO WAIT 

000 
I CLEAR M·REG .• NUM. FLAG, 

CONDITIONAL HALT FLAG, 
t...:.:::::::::"'::;;:":':::::'::""---I SET CARRY 

.-_.....lIL..._.{ol!!! CLEAR P-REG. AND 
FIRST SIX 81TS OF 

1-_---,.----_---1 DECIMAL REG. 

2 P-REG'" 0100 
SET DECIMAL REG. 

L_---,...--_--' FOR FREQ. DISPLAY 

OF 

I TRANSFER MEMORY 

'----,,-----' 
ADO 05 TO EXTEND 

M-REG. 

CHART 29 

LIST OF STATES 
APPEARING ON THIS CHART 

000 100 200 303 
001 102 201 
002 103 202 312 
003 110 203 
007 112 207 327 

010 11. 210 342 
012 115 

117 
014 121 213 34. 
015 127 214 350 

016 130 223 362 
025 132 233 35' 
026 134 234 357 
027 136 241 363 
030 142 242 367 

032 147 250 370 
034 151 252 372 
035 162 254 375 
042 162 255 
052 163 

OS6 167 272 
OSl 173 
07. 174 
076 176 

31 
Figure 7-37. Controller Flowchart (3 of 5). 
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FROM 

CLEAR EXTEND SET 
CARRY 

001 CHART 31 

FROM 
303 CHART 31 

070 !---------41I1---..J 

MEMORY 
L __ -.-__ .--l ADDRESSES 00, 01 

OVERFLOW 

STEP X5 > 10 MHz 
2 

OR 99.99 dB 

7 TEST POSITIONAL 
COUNTER 

L-_~~_...J 

II TRANSFER a-REG 

L...;.:.:.;.,....~ ___ TO A-REG 

SWEEP 
PARAMETERS TO o­
REG. LATCH TIMER 

L... __ ~ ___ CODES, SWEEP MODE, 
AND SWEEP DIR 

SET MEMORY ADD 14 
TO 100010 

SET P-REG 70 ALL 
"""1-- ./ "l's" IF AMP 

CLEAR MEM. ADD 

L... __ -r __ .--l'4 

TEST FOR OVER­
FLOW 

EXTEND INDICATES 
OVERFLOW 

ADO 1/2 SWEEP 
WIDTH TO CTR FOR 
FREQ. SWEEP DOWN 
OR AMP. SWEEP UP 

MEM 

~--"-'-..,..,-_---l ADD 05 TO EXTEND 

CY 

CHART 31 

SET P-REG TO ALL 
'1 '5" IF AMP SWEEP 

INCREMENT M-REG 

WAIT FOR ROY 

FROM 
361 CHART 29 

CI.EAR P-REG IF 

~---r----' FREO SWEEP 

MEMORY 
TO HOR. 

'---__ ~-----.J GEN CONTROL-REG 

FLB 

I IF SINGLE SWEEP 

L... __ ~ ___ EXIT TO DISPLAY 

CHART 31 

TEST MEM ADD. 14 
FOR END OF SWEEP 

L-_--.,..""""""' 

RETURN 
TO WAIT 

CHART 31 

RETURN 
TO SWEEP 

CHART 31 

ROY 

SERVICE KEY 
FORE RETUR 
TO SWEEP 

CHART 31 
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LEAR MEM. ADD 

ADD 1/2 SWEEP 
WIDTH TO eTR FOR 
FREQ. SWEEP DOWN 
OR AM? SWEEP UP 

CHART 31 

SET P--REG TO ALL 
"1 '5" I F AMP SWE EP 

INCREMENT M -REG 

WAIT FOR ROY 

FROM 
361 CHART 29 

START TIMER 

CLEAR P-REG IF 

'-__ -.-__ --' FREQ SWEEP 

IF SINGLE SWEEP 
L __ -.-__ --...J EXIT TO DISPLAY 

CHART 31 

TEST MEM ADD. 14 
FOR END OF SWEEP 

RETURN 
TO WAIT 

CHART 31 

RETURN 

L-_"/,,<:"" __ 

Cy 

TO SWEEP 001 Ifo--"'::'c SWF + FLAG 

CHART 31 

SERVICE KEY BE­
FORE RETURNING 
TO SWEEP 

CHART 31 

FOR END OF 

L--7'<o--- SWEEP 

1000 

NEXT 

SET P3 TO "1" 

15 TO A-REG 

I CALCULATE NEXT 

L __ --.-__ --' HOR. GEN POINT 

4 SET P-REG TO ALL 

L'-'-'-_--.-__ ---.J "1'," 

16 TRANSFER LEAST 
SIG. DIGITS OF STEP 

'-__ -.-__ --' TO A-REG. 

SART 

CARRY INDICATES 
OUT OF RANGE 

NEXT 
POINT OF SWEEP 

FROM 
061 CHART 31 

SERVICE INPUT 

CHART31 

WAIT FOR ROY OR 
SERVICE REQUEST 

LIST OF STATES 
APPEARING ON THIS CHART 

005 113 204 
010 123 205 310 
011 132 214 325 

143 221 331 
017 147 223 332 

021 165 230 337 
023 166 231 343 
024 167 232 345 
031 172 235 347 
033 240 351 

243 
040 245 352 
041 251 362 
043 252 365 
045 267 370 

050 270 371 
063 37' 
064 277 
070 
072 
073 

32 
Figure 7 -38. Controller Flowchart (4 of 5). 
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10 

SET CARRY 

3330-0-15 

ARITHMETIC ROU­
TINES 

SET O-REG FOR 
POSITIONAL COUN­
TER 

ADD 4 LSB OF MEMORY 
AND A·REG. STORE 
RESULT IN MEMORY. 

SUBTRACT 4 LSB OF ,---.....lI:"'---1'::-'; 
A-REG FROM MEM­
ORY STORE RESULT 
IN MEMORY 

RESULT< 10 

.., 
ADD 6 TO RESULT 
AND STORE IN 
MEMORY 
~ 

o 

ADD 10 TO RESULT ADD 
STORED IN MEMORY IF 
MINUEND < SUBTRAHEND 

CHECK FOR COM­
PLETION OF 4 DIGIT 
ADD 

.., 

r 
NEXT ADDRESS OF 
SUBTRAHEND OR 
AUGEND LOCATED 
IN ADDRESS 07 EX- .......... 
CEPT IF RO IS A "I" 
THEN IN 04 

l 

SUBTRACT 4 LSB OF 
MEMORY FROM A­
REG STORE RESULT 
IN MEMORY 
..J 

AMP. ROUTINE 
COMPLETE 

INCREMENT M-REG 

SUBTRACT CARRY 
FROM EXTENT IF 
SUBTRACT ROUTINE 

ADD CARRY TO 
EXTEND 

IF NO EXTEND 
ROUTINE COMPLETE 

,------''-----i''''''1 IF EXTEND TEST 

MOST SIG DIGITS 
FOR >3000,,, 

REGISTER 
SHIFT 

LEFT SHIFT A-REG 
ONE DIGIT 

TRANSFER CON­
TROL OUT OF SUB­
ROUTINE 

SRRS 

lOR 

AD 
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lEG FOR 
~L COUN-

OF MEMORY 
. STORE 
MEMORY. 

o 

lR COM­
F 4 DIGIT 

.... 

r 
NEXT ADDRESS OF 
SUBTRAHEND OR 
AUGEND LOCATED 
IN ADDRESS 07 EX- ... ~. 
CEPT IF RO IS A "1" 
THEN IN 04 

l 

SUBTRACT 4 LSB OF 
MEMORY FROM A­
REG STORE RESULT 
IN MEMORY 
.J 

AMP. ROUTINE 
COMPLETE 

INCREMENT M-REG 

L..-_~:>"<:", __ --' 

SUBTRACT CARRY 
FROM EXTENT IF 
SUBTRACT ROUTINE 

ADD CARRY TO 
EXTEND 

IF NO EXTEND 
ROUTINE COMPLETE 

4 IF EXTEND TEST 
MOST SIG DIGITS 
FOR> 3000'11 

REGISTER 
SHIFT 

LEFT SHIFT A-REG 
ONE DIGIT 

RIGHT 

TRANSFER CON­
TROL OUT OF SUB­
ROUTINE 

SRRS SRLS 

REGISTER 
SHIFT 

LEFT 

LEFT SHIFT MEM­
ORY AND A-REG 

I..------.r-------I ONE DIGIT 

4 TRANSFER MEMORY 
DIGIT TO A-REG. 

LEFT SHIFT MEM­
ORY ONE DIGIT 

TRANSFER DNE 
DIGIT OF A-REG TO 
MEMORY 

RIGHT SHIFT A-REG 
TWO DIGITS 

ROUTINE COMPLETE 

DECREMENT M-REG 

INCREMENT M-REG 

LEFT SHIFT MEM-
DRY ONE DIGIT 

I D8 I D7 I D61 D51 ADD. N + 1 

MEMORY BEFORE RLS 

1 D4 1 D31 D2 1 Dl 1 ADD.N 

A-REG BEFORE RLS 

1 DO I 

I D7 1 D6 1 D5 1 D41 ADD. N + 1 

MEMORY AFTER RLS 

I D3 1 D2 I Dl I DO 1 ADD.N 

A-REG AFTER RLS 

I DO I D41 D81 

I D8 1 D7 1 D6 1 D5 1 ADD.N+l 

MEMORY BEFORE RRS 

I D4 I D3 I D2 I D1 I ADD.N 

A·REG BEFORE RRS 

I DO I 

I DO I D8 1 D7 I D6 1 ADD. N + 1 

MEMORY AFTER RRS 

I D5 I D4 I D3 I D2 I ADD. N 

A-REG AFTER RRS 

1 DO 1 D5 1 Dl I 

LIST OF STATES 
APPEARING ON THIS CHART 

004 
022 
044 
047 
055 

057 
060 
062 
075 
077 

104 
105 
106 
107 
126 

137 
144 
153 
155 
156 

164 
177 

212 
215 
224 
237 
253 

262 
275 

306 
317 
330 
355 
364 

366 
377 

33 
Figure 7·39. Controller Flowchart (5 of 5). 
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Model 3330A/ts Section VIII

SECTION VIII

BACKDATING

A1

8-1. INTR0DUCTION. Aq

8-2. This section contains backdating infornration which
adapts this manual to instrurnents with se rial numbers
lower than those shown on the title page. Backdating
changes are denoted in the Replaceable Parts List and on
the schenratic diagranrs by a numbered delta (At) which
corresponds to the change number in this section. A5

8-3. Only those changes which cannot be adapted to earlier
instrurnents or which do not benefit the operation of earlier
instruments are listed in this section. If a component value
or part nurnber differs frorn that shown in tl-re Replaceable
Parts List , yet is not listed in this section, the value and part L6
nurnber listed in the Replaceable Parts List should be used

if replacernent is necessary.

8-4. BACKDATING CHANG ES.

8-5. Change N0. 1 for 3330A Serial Numbers 1145A00112
and Lower; 33308 Serial Numbers 1144A00135 and
Lower.

Table 6-1 and Schematic No. 8: Delete A2lC22
Table 6-1 and Schematic No. 10: Delete A23C24

8-6. Change N0. 2 tor 3330A Serial Numhers 1 145A00112
and Lower; 33308 Serial Numbers 1144A0021 0 and A7
L owe r.

Table 6-1 and Schematic No.21: Delete ,A35C14

8-7. Change N0. 3 for 3330A Serial Numbers 1145A00122
and Lower; 33308 Serial Numbers 1144A00260 and
Lower. Ag

In instruments with these serial numbers and lower,
the AB Control Assernbly was Part No. 03330-66508,
and the following Part Numbers were used for '{6,
Digital Input Assembly.

3330A Standard
3330A Option 004
3330B Standard
33308 Option 004

These part numbers are no longer available, and the
part nunrbers shown in Table 6- I nrust be used for
board replacement. For additional information., coll- AtO
tact yo ur nearest Hewle tt-Packard Sales and Se rvice
Office,, listed in the back of this ntanual. Refe r to
Service Note 33304 lB-l .

8-8. Change No. 4 for 3330A Serial Numbers 1145A00122
and Lower; 33308 Serial Numbers 1305A00360 and
Lower.

Table 6-I (under 03330-6 651 6 and 03330-66578) and
Schematic No. 24: Delete A6R8 and A6R9

8-9. Change N0. 5 for 3330A Serial Numbers 1145A00128
and Lower; 33308 Serial Number 1313A00445 and
L owe r.

Table 6-1 and Schernatic No. 21: Delete A36Cl2

8-10. Change N0. 6 for 3330A Serial Numbers
1145A00132 and Lower; 33308 Serial Numbers
1313A00485 and Lower.

Table 6-1 (under 03330-66577 and 03330-66579):
Add : ,{6015 1 , 1990-0400,, Photo Isolator

A6Q1, 1854-0354, TSTR: SI NPN
A6R22, R35,0684-1021, R:fxd 1000 ohms I0%

Change: A6R9 ro 0698-3487, R:fxd 255 ohms I%
A6015 I , A6Q I , A6R22 , and A6R3 5 we re deleted in
instruments with serial numbers higher than these be-
cause of erratic delay inforrnation when operating with
the Model 3570A.

8-11. Change No. 7 for 3330A Serial Numbers
1301A00152 and Lower; 33308 Serial Number
1313A00460 and Lower.

Table 6-I and Schen'ratic No. 2l: Chanee '{3 5 R2 to
0727 -0445, 2 ohms I%

8-12. Change No. I f or 3330A Serial N umbers
1301A00152 and Lower; 33308 Serial Numbers
1 31 3A0061 0 and L ower.

Table 6-I and Schematic No. 12. Delete ,{30R100* and
replace with cR2, 190 l-0044, Diode, Silicon

03330-66513 49 8-13. Change No. I for 3330A Serial Numhers
03330-66s74 1301A00162 and Lower; 33308 Serial Numbers
03330-66506 1313A00610 and Lower.
03330-66563

Table 6-1 and Schernatic No. 12: Delete A30C40.C41

8-14. Change No. 10.

The use of Power Input Module, Part No. 5060-1 188
has been discontinued, and this part has been

L2

A3

8-I

Model 3330A/B Section VIII 

SECTION VIII 

BACKDATING 

8-1_ INTRODUCTION. 

8-2. This section contains backdating information which 
adapts this manual to instruments with serial numbers 
lower than those shown Oil the title page. Backdating 
changes are denoted in the Replaceable Parts List and on 
the schematic diagrams by a numbered delta (Lq) which 
corresponds to the change number in this section. 

8-3. Only those changes which cannot be adapted to earlier 
instruments or which do not benefit the operation of earlier 
instruments are listed in this section. If a component value 
or part number differs from that shown in the Replaceable 
Parts List, yet is not listed in this section, the value and part 
number listed in the Replaceable Parts List should be used 
if replacement is necessary. 

8-4. BACKDATING CHANGES. 

Lll 8-5. Change No.1 for 3330A Serial Numbers 1145AOOl12 
and Lower; 3330B Serial Numbers 1144A00135 and 
Lower. 

Table 6-1 and Schematic No.8: Delete A21C22 
Table 6-1 and Schematic No. 10: Delete A23C24 

Ll2 8-6. Change No.2 for 3330A Serial Numbers 1145AOOl12 

Ll4 8-8. Change No.4 for 3330A Serial Numbers 1145A00122 
and Lower; 3330B Serial Numbers 1305A00360 and 
Lower. 

Table 6-1 (under 03330-66576 and 03330-66578) and 
Schematic No. 24: Delete A6R8 and A6R9 

Ll5 8-9. Change No.5 for 3330A Serial Numbers 1145A00128 
and Lower; 3330B Serial Number 1313A00445 and 
Lower. 

Table 6-1 and Schematic No. 21: Delete A36C 12 

Ll6 8-10. Change No. 6 for 3330A Serial Numbers 
1145A00132 and Lower; 3330B Serial Numbers 
1313A00485 and Lower. 

Table 6-1 (under 03330-66577 and 03330-66579): 
Add: A601SI, 1990-0400, Photo Isolator 

A6Ql, 1854-0354, TSTR: SI NPN 
A6R22 , R35, 0684-1021, R:fxd 1000 ohms 10% 

Change: A6R9 to 0698-3487, R:fxd 255 ohms 1% 
A60IS1, A6QI, A6R22 , and A6R35 were deleted in 
instruments with serial numbers higher than these be­
cause of erratic delay information when operating with 
the Model 3570A. 

and Lower; 3330B Serial Numbers 1144A0021 0 and Ll7 8-11. Change No. 7 for 3330A Serial Numbers 
Lower. 1301 A00152 and Lower; 3330B Serial Number 

1313A00460 and Lower. 
Table 6-1 and Schematic No. 21: Delete A35CI4 

Ll3 8-7. Change No.3 for 3330A Serial Numbers 1145A00122 
and Lower; 3330B Serial Numbers 1144A00260 and 
Lower. 

In instruments with these serial numbers and lower, 
the A8 Control Assembly was Part No. 03330-66508, 
and the following Part Numbers were used for A6, 
Digital Input Assembly. 

3330A Standard 
3330A Option 004 
3330B Standard 
3330B Option 004 

03330-66573 
03330-66574 
03330-66506 
03330-66563 

These part numbers are no longer available, and the 
part numbers shown in Table 6-1 must be used for 
board replacement. For additional information, con­
tact your nearest Hewlett-Packard Sales and Service 
Office, listed in the back of this manual. Refer to 
Service Note 3330A/B-7. 

Table 6-1 and Schematic No. 21: Change A35R2 to 
0727-0445,2 ohms 1% 

Ll8 8-12. Change No. 8 for 3330A Serial Numbers 
1301 A00152 and Lower; 3330B Serial Numbers 
1313A00610 and Lower. 

Table 6-1 and Schematic No. 12: Delete A30RI00* and 
replace with CR2, 1901-0044, Diode, Silicon 

Ll9 8-13. Change No. 9 for 3330A Serial Numbers 
1301 A00162 and Lower; 3330B Serial Numbers 
1313A00610 and Lower. 

Table 6-1 and Schematic No. 12: Delete A30C40, C41 

LlI0 8-14. Change No.1 O. 

The usc of Power Input Module, Part No. 5060-1188 
has been discontinued, and this part has been 

8-1 
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Section Vlll

replaced by Part No. 0960-0443. The principal dif-
ference is the nrethod of selecting operating voltages.
If, it is necessary to replace this module in an older
instrunrent, the following list shows the wire connec-
tions to the new rnodule. See Figure 2-l for voltage
selection.

Wire Connection

Wire Color
New Module
0960-0 443

Model 3330A/tl

plied with instruments below these serial numbers.
This kit may now be ordered with the instrument as

Option 908, or purchased at a later date under Part
No. 5060-8 7 4I .

AtZ 8-1 6. Change N0. 12 for 33308 Serial Numbers
1313A01 160 and Lower.

Table 6-1 and Schematic No. 19: Delete A17F1

At: 8-17. Change N0. 13 for 33308 Serial Numhers
1 31 3A01255 and Lower.

Page 6-"23, Table 6-I . Change part number of A2I to
03330-665 18.

Page 6-24, Table 6-I . Change A2IIC9 to 18 16-0040
ROM, bipolar. Change A23 to 03330 -66519.

Page 6-25, Table 6-l . Change A23IC8 to 18 16-0040
ROM, bipolar.

GRA
B[,K (to power Xfmr)
BLK/GRN
BLK/YEL (to Opt 004 Xfmr)
BLK/YEL (to power Xfmr)
wI{T/YEL/GRA
BLK/RED
GRN IYEL
BLK (to Opt 004 Xfnrr)

WHT/BLK

WHTIBRN/GRA
WI-IT/GRA (to Blower)

2
-J
4
4
7

7

6

B

C

D
C

E

J

F
G (solder lug)
E

J

to
N
L
D

Att B-15. Change N0. 11 for 3330A Serial Numbers Atq
1301A00203 and Lower; 33308 Serial Numbers
1313A01021 and Lower.

Rack rnounting kit, Part No. 03330-84401, was sup-

Page 6-29, Table 6-I . Change A27

B-1 8. Change No. 14 for 3330A and
bers 1 31 3A01 305 and Lower.

Page 6-2, Table 6-I . Replace the
the followins list.

to 03 330-665 18.

for 33308 Serial Num-

parts list for Al with

Old Module
s060- 1 1 88

Ref erence
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

A1B (B ONLY)
A,I,A (A ONLY)
AlCI
ALC Z

AIL]
AIC4

AICRI
AIiCI
AI I C2
AIiC3
AlIC4

AIRI
AIR2
AIR3
Alt<+
A1R.5

AIR6
A1R7
AlRB
AI R9
AIRlO

AtRlL
AIRI2
AIRI3
AIRI4
AIRI5

AIRI6
Alf{ I
Alf2
AlH3

03330.66501
033)O- 66557
0160-0168
ol 60-0 36 2
0180-0197
oI 50-0093

teol -oo44
lB20-0657
1820-0077
lB20-o657
LB20-O207

06 B3 -5 t25
06 83 -5L25
0683-5L25
06 B3 -5125
06 B3- 5 r25

06 B3 -5L25
05 B3 -5 t25
0683-5L25
0sB3-5L25
06 B3-5t?5

06B3-5L25
06 B3 -5L25
06B3-5L25
o683-4735
0583-5L25

06 86 -LOz 5

03330-61601

1

I
2
3

2
L14

5
2
2

4

2L

B

I

2

PC ASSY: KEYB0ARD (IDENTICAL T0 AlA)
PC ASSY: KEYd3ARD
C : F XD MY O. 1 UF T Og 2OOVDCI.,
C:FXD MiCA 5IOPF 5Z
C:FXD ELECT 2.2 UF IOU 2OVDCH
C: FXD CER 0.01 UF +80-2OE 100VDCf.l

DIODE:SILICON 2OMA/IV
IC:DIGITAL TTL B"INPT PRIORITY ENCODER
IC:TTL DUAL D F/F
I C: DI GI TAL ITL 8- INPT PRI ORITY ENCODER
IC :ITL MONOSTABLE MULTIVIBRATOR

R:FXD COHP 5IOO OHH 5Z L/4W
R:FXD COMP 5100 OHM 5Z L/4W
R:FXD C0HP 5100 OHH 5Z Ll4Vt
R:FXD COMP 5100 OHH 5Z L/4W
R:FXD COMP 5IOO OHM 5Z Ll4W

R:FXD COMP 5100 OHM 5Z L/4bl
R:FXD COMP 5IOO OHM 5Z L/4U
R:FXD COMP 5IOO OHM 5Z L/4b1
R:FXD COMP 5IOO OHM 5Z Ll4VI
R:FXD COf{P 510O OHM 5Z L/4n

R:FXD COI{P 5100 OHM 5Z Ll4vt
R:FXD COMP 5100 0H1,1 5Z L/4Vl
R:FXD COMP 5100 0Ht"1 5Z Ll4rl
R:FXD COMP 47K OHM 5Z L/4H
R:FXD C0HP 5100 OHH 52 L/4W

R:FXD COMP IOOO OHM 5T L/2H
N]T ASSIGNEI)
NOT ASSIGNED
CABLE ASSY: FLAT

28480
2 8480
562 B9
284 BO

56289
72982

284BO
o7 263
oL295
o7 263
284BO

0ll2l
01121
01121
0ll2l
0tt2l

0ll2l
0Il2l
01 l2l
0ll2l
0112r

01121
0ll2l
0tl2l
oll2l
oll2l

0ll2t

2B4BO

03330-66501
03330- 66567
L92PIO492-PTS
0 I 60- 0362
1 5 002 25XqO20 A2 "DYS
801-KBO00l I

I 901-0044
U7B93I B59X
SN7+74N
U7B93I B59X
I B 20- 0207

cB 5L25
cB 5L25
CB 5L25
cB 5L25
cB 5L25

cB 5L25
cB 5L25
cB 5L25
cB 5L25
cB 5L25

cB 5L25
cB 5L25
cB 5L25
cB 4735
cB 5L25

EB LO25

03330-61601

8-2
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replaced by Part No. 0960-0443. The principal dif­
fe rence is the method of selecting operating voltages. 
I f it is necessary to replace this module in an older 
instrument, the following list shows the wire connec­
tions to the new module. See Figure 2-1 for voltage 
selection. 

pJied with instruments below these serial numbers. 
This kit may now be ordered with the instrument as 
Option 908, or purchased at a later date under Part 
No. 5060-8741. 

ill2 8-16. Change No. 12 for 33308 Serial Numbers 

Wire Connection 1313AOl160 and Lower. 

Old Module 
Wire Color 5060-1188 

GRA 2 
BLK (10 power Xfmr) 3 
BLK/GRN 4 
BLK/YEL (to Opt 004 Xfmr) 4 
BLK/YEL (to power Xfmr) 7 
WIIT/YEL/GRA 7 
BLK/RED 6 
GRN/YEL 
BLK (to Opl 004 Xfmr) 6 

WIIT/BLK 

WHT/BRN/GRA 
WHT/GRA (to Blower) 

New Module 
0960-0443 

B 
C 
D 
C 
E 
J 
F 
G (solder lug) 
E 
J 
to 
N 
L 
D 

~13 

Table 6-1 and Schematic No. 19: Delete AI7FI 

8-17. Change No. 13 for 33308 Serial Numbers 
1313A01255 and Lower. 

Page 6 .. 23, Table 6-1. Change part number of A21 to 
03330-66518. 

Page 6-24, Table 6-1. Change A21IC9 to 1816-0040 
ROM, bipolar. Change A23 to 03330-66519. 

Page 6-25, Table 6-1. Change A23IC8 to 1816-0040 
ROM, bipolar. 

Page 6-29, Table 6-1. Change A27 to 03330-66518. 

ill I 8-15. Change No. 11 for 3330A Serial Numbers Lll4 8-18. Change No. 14 for 3330A and for 33308 Serial Num-
1301 A00203 and Lower; 33308 Serial 
1313A01021 and Lower. 

Numbers bers 1313A01305 and Lower. 

Rack mounting kit, Part No. 03330-84401, was sup-
Page 6-2, Table 6-1. Replace the parts list for Al with 
the following list. 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A18 (8 ON l YI 0333066501 1 PC ASSY KEYBOARD (IDENTICAL TO AlAI 28480 0333066501 
AlA (A ON l YI 0333 O· 66007 1 PC ASSY:KcYdJARD 2B480 03nO-66567 

AICI 0160-0168 2 C: F XD MY 0_1 UF 10% 200VDC~ 56289 192PI0492'PTS 
AIe2: 0160-0362 3 C:FXD MICA 510PF 5% 28480 0160-0362 
AlL 3 0180-0197 2 C:FXD ELECT 2_2 UF 10% 2DVOCW 56289 150D?25X9020A2-0YS 
AIC4 01 ,>0-00Y3 134 C:FXD CcR 0_01 UF +80-20% 100VOCW 72982 801-K800011 

AICRI 1901··0044 5 DIDDc:SILICUN 2DMA/IV 28480 1901-0044 
All C I IB20-0657 2 IC:DIGITAL TTL 8- INPT PRIORlTY ENCODER 07263 U7B931859X 
All C2 IB20-0077 2 I C: TTL DUAL 0 F /F 01295 S~7474N 

All C 3 1820-0&57 IC:DIGITAL TTL 8- I NPT PRIORITY ENCODER 07263 U7B931859X 
All C4 1820-0207 4 I C: TTL MDNDSTABLE MULTIVIBRATDR 28480 1820-0207 

AIRI 0683"''> 125 21 R:FXD COMP 5100 OHM 5~ 1/4W 01121 CB 5125 
AlkL 0683-'>125 R:FXD COMP 5100 OHM 5% 1I4~ 01121 ca 5125 
AIR3 0683-512'> R:FXD COMP 5100 OHM 5% l/4W 01121 CB 5125 
Alk .. 0683-5125 R:FXD COMP 5100 OHM 5% 1I4~ 01121 CB 5U5 
AIR 5 0683-5125 R:FXo COMP 5100 OHM 5% l/4W 01121 C8 5125 

A1R6 0683,,5125 R: F XD COMP 5100 OHM 5% 1I4W 01121 CB 512.5 
AIR 7 0583-5125 R: FXD COMP 5100 OHM 5% l/4W 01121 CB 5125 
AIR8 0683-'>125 R:FXD COMP 5100 OH~ 5% 1I4W 01121 CB 5125 
AIR9 0583-5125 R:FXD COMP 5100 OHM 5% l/4W 01121 CB 5125 
AIKIO 0683-512'> R:FXD CUMP 5100 OHM 5% 1/4W Oll21 C8 5125 

AIRII 0683-5125 R:FXo COMP 5100 oH~, 5% 1/4W 01121 CB 5125 
AIR12 0683-5125 R :FXD COMP 5100 OHM 5% 1/4W 01121 CB 5125 
AIR13 0683-'>125 R:FXD COMP 5100 OHM 5% 1/4W Oll2l CB 5125 
AIRI4 0683-473'> B R:FXD COMP 47K OHM 5% 1/4W 01121 CB 4735 
AIRI5 Oon-,> 125 R:FXD COMP 5100 OHM 5% l/4~ Oll2l CB 5125 

AIRI6 0686"'1025 1 R :FXD COMP 1000 OHM 5% 1/2W 01121 EB 1025 
AI_I NJT ASSIGNED 
AIW2 NJT ASS1GNED 
AIW3 03330-61601 2 CABLE ASSY:FLAT 28480 03330-61601 

S-2 
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Reference
Designation HP Part Number oty Description

Mfr
Code Mfr Part Number

MP45
0370-2202
o370-2203
o370-2204
o370-2205
o370-2246

0370-2207
0370-2208
o370-2209
0370 2210
0370-2211

0370-2212
0370-2213
0370-2214
0370-2215
o370-2216

o370 2217
0370-2218
a370-2219
0370-2220
o370-2221

o370-2222
o370-2223
0370-2224
0370-2225
o370-2226

0370 2227
0370 2228
0370 2229
0370-2230
o3t0-2231

0370 2232
4370-2233
0370 2234
o370-2235
0370-2236

o370-2237
0370 2238
o370-2239

KEYBOARD KEYS (INCLUDE THE
KEY:F R EO
KEY:FREO STEP
KEY:AMP L

KEY:AMPL STEP
KEY:0 (B ONLY)

KEY:0 (A ONLY)
KEY:1
KEY:2
KEY:3
KEY:4

KEY:5
KEY:6
KEY:7
KEY:8
KEY:9

KEY:. (B ONLY)
KEY: . (A ONLY)
KEY:+ DBM (B ONLY)
KEY: - DBM (B ONLY)
KEY: H7

KEY: KHZ
KEY: MHZ
KEY:FREO DIV 2
KEY:FREO DIV 10
KEY:FREO UP

KEY:FREO X 2
KEY:FREO X 10
KEY:FREO DNJ

KEY:AMPL DIV 2 (B ONLY)
l(EY;AMPL DIV 10 (B ONLY)

l(EY:AMPL UP (B ONLY)
KEY:AI\4PL X2 (B ONLY)
KEY:AMPL X 10 (B ONLY)
KEY:ANlPL DN (B CNI-Y)
KEY:1ST POINT

KEY;START SGL
KEY:START CONT
KE Y:STOP

FOLLOWING)
28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
2848O
2848O
28480
28480

2848O
28480
28480

o370-?242
0370 2203
0370-2204
0370-2205
0370-2206

0370,2207
0370 2208
0370-2209
0370 2210
0370-2210

o370-2212
o370 2213
0374 2214
0370 2215
0370-2216

0370 2217
0370 2218
o37Q 2219
0370 2220
0370-2221

o37A 2222.
o37A 2223
0370-2224
0370 2225
0370 2226

0370 2227
0370 2228
0370 2229
0370 2230
o370-2231

o3t0 2232
0370 2233
4370 2234
0310 2235
0370 2236

0370 2237
0370 2238
0370 2239

Model 3330A/B

Page 6-48 and 6-49, Table 6-1. Replace the parts list for
the keys, MP45, with the following list.

Section VIII

Page 7-23 l1-24, Figure 1-6. Replace Schemattc Diagram
No. I with Figure 8-1.

NOTE

If the entire keyboard assembly must be

replaced in o 33308 Serial No. 1313A01255
or lower, order Modification Kit, -hp- Part I{o.
03 3 30-84412 .
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Model 3330A/B 

Page 6-48 and 6-49, Table 6-1. Replace the parts list for 
the keys, MP45, with the following list. 

Reference HP Part Number Qty Description Designation 

MP45 KEYBOARD KEYS (INCLUDE THE FOLLOWING) 
0370~2202 KEY:FREO 
0370~2203 KEY:FREO STEP 
0370~2204 KEY:AMPL 
0370~2205 KEY:AMPL STEP 
037(}2206 KEY:O (B ON L Y) 

0370~2207 KEY:O (A ONLY) 
0370~2208 KEY:1 
0370~2209 KEY:2 
037(}221O KEY:3 
0370~2211 KEY:4 

0370~2212 KEY:5 
0370~2213 KEY:6 
0370~2214 KEY:7 
0370~2215 KEY:8 
0370~2216 KEY:9 

03702217 KEY: (B ONLY) 
0370~2218 KEY: (A ONLY) 
0370~2219 KEY: + DBM (B ONLY) 
0370~2220 KEY: - DBM (B ONLY) 
0370~2221 KEY: H7 

0370~2222 KEY: KHZ 
03702223 KEY: MHZ 
0370~2224 KEY:FREO DI\)' 2 
0370~2225 KEY:FREO DIV 10 
0370~2226 KEY:FREO UP 

0370 2227 KE Y. FRED X 2 
03702228 KEY FRED X 10 
03702229 Kl:Y FREO D" 
03702230 KEY:AMPL DIV2(AONLY) 
0370~2231 I<EY.AMPL DIV 10 (6 ONLY) 

03702232 I<EY AMPL UP (8 ONLY) 
0370·2233 KEY:AI\,ftPL X 2 (6 ONLY) 
03702234 KEY.AMPL X 10 (6 ONLY) 
03702235 KEY:AMPL DN (6 ONLY) 
03702236 KEY 1ST POINT 

0370~2237 

I 
KEY.START SGL 

03702238 KEY·START CONT 
0370~2239 KEY STOP 

Page 7-23/7-24, Figure 7-6. Replace Schematic Diagram 
No.1 with Figure 8-1. 

NOTE 

If the entire keyboard assembly must be 
replaced in a 3330B Serial No. 1313A01255 
or lower, order Modification Kit, -hp- Part No. 
03330-84412. 

Section VIII 

Mfr 
Mfr Part Number Code 

28480 0370~2202 

28480 03702203 
28480 03702204 
28480 03702205 
28480 03702206 

28480 0370 2207 
28480 0370 2208 
28480 0370~2209 

28480 03702210 
28480 03702210 

28480 0370~2212 

28480 03702213 
28480 03702214 
28480 03702215 
28480 0370~2216 

28480 03702217 
28480 03702218 
28480 03702219 
28480 03702220 
28480 03702221 

28480 03702222 
28480 0370 2223 
28480 03702224 
28480 03702225 
28480 0370~2226 

28480 03702227 
28480 03702228 
28480 03702229 
28480 03702230 
28480 03702231 

28480 0370 n32 
28480 03702233 
28480 03702234 
28480 03702235 
28480 03702236 

28480 03102237 
28480 03702238 
28480 03702239 

8-3 
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hp Port

hp Port

AIB
No O3330-665O I

AIA
No 0333O-66567

A2B
hp Porr No 03330-66502

A2A
hp Port No 03330-66568

I I I I 
f"1 <:t (j) 00 
0:: ct: a:: 0:: 

I I I I 

I I I I 
(J) <2 N r<l 

a::: ct: a:: ct: 
I I I I 

1 ,;, 
a: a: 
I I 

333010-8-2800 

AlB 
hp Part No 03330-6650 I 

AlA 
hp Part No 03330-66567 

B 
JUMPER FOR A2A 
DELETE 52 

W2 ~G-j-;~-----' 

52 

ru 

I 
54 

rn 
!l: 

I 
51 

f:!l 
I 

N 

"I 53 rn 
I C I 

3330A - B - 2799 

A2B 
hp Part No 03330-66502 

A2A 
hp Part No 03330-66568 
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NOTE I 

03330-66576 (33308 STANDARD) 
03330-66577 (33308 OPTION 004) 
03330-66578 (33308 STANDARD) 
03330-66579(33308 OPTION 004) 

r---..----------------. ------------------------------------------------------------------------------
KEYBOARD 03330-66501 (B Model) 

KEYBOARD 03330-66567 (A Model) 

START 
SINGLE 

'---

+dBM 

--

FREe 

j 

'---

--
3 

T 

NOTE: This Circuit Used 
For All Keys, ''A," 
And''8'' Models , / 

...L f----O"'o- - -.6V -.6V I 

AMPL 
STEP 
+10 

--

--
FREe 

T 

AMPL 
STEP 
XIO 

'--....-

-'--

FREe 
STEP 
X2 

T 

C3 

2.2~ 

FREe 

t 
-,--

Ifl 3 ,1.5., K 
+5V 

....-'--

4 

'-;--

FIRST 
POINT 

'---

r,;-;;--

-dBM 

'---

** DELETE For "A" Model 

,--- ;--

• 2 

-- '---

FREe 
STEP 
+10 

'--,--

AMPL 

t 
'--....-

START 
CONT 

'-;-

....--

9 

'--

--
FREe 
STEP 

XIO 

T 

+5V 

AMPL 

I 

T 

;---

STOP o 

T 

+5V 

RI4 
47K 

CI 
.1 IC4 

ONE 

IC2 
OFF 

SHOT ~ Q Clear 

L c...f!.''f-

--
C~r 

510PF~ 
8 

T 14 9 

o 10 S 0 

I " 
2 12 

3 13 
4 

r---.---~~-----~~-----_1~--------------------------------__________________________ ~5--~2 ENe 
6 • 

R4 
5.IK 

+5V 

....-'-- --
FREe 
STEP 
+2 

T 

FREe 
STEP 

T 

-'--

5 

--

-'--

Hz 

--

AMPL 
STEP 

X2 

....--

AMPL 6 

'---

,--'--

KHz 

'--,--

AMPL 
STEP 
+2 

AMPL 
STEP 

T 
1 

7 4 

1 1 -

7 MHz 

-,-- -,--

L ______________________________________________________________________ _ 
r---..------------------------------------------------------------------------------------------------

A2B SLIDE SWITCH 03330-66502 (B Model) 

A2A SLIDE SWITCH 03330-66568 (A Modell 
I SIGNAL STROBE 

TO ------~-~~~~~~~-~:--
l~======~~===========F-· ======== T3 ------- --------------- --------

T4 ---- --------------0--------

TS ---- -- -------------- --------
TS ---- -- ----------- --------:: :::~::: :::::::::::.:::::::: 

.. 6 SIGNAL :6,1 STROBE 

I I~ I,h av I I 
TO TJ T2 T3 T4 TS TS T7 T. TO TI T2 T3 T4 T5 TS T7 T. 

SI 
.0OOo_o~>-------------------------------------------------______ ~-----~ 

'~: ~ i 
100 0 

~ 
.000 0--+<>---' 
1000 0 ! 

~ 
~ 

30 0 
10 0 

3000 

[-! JUMPER STEPS 
FOR S3 

~;,oo,~~ O~""'-O--..J 
FREn 

S2 

W AMPL ~ :~ 
I DELETE 
I ON 
I ''A,'' MODEL 

1000 o_o-i-<>----' 

F 
:/ 

FREO o_o-Lc>---, 

~ 
1000 0---'-(>---, 

UPo--ST4~-------------r-t_~r__t~ 
BOTH a 

~ 
~ UP-u--r-o----' 

'IV BOTH 0 

DOWN a 

UP 0_0-'-<>--, 

RI 
RIA RIB RIC RID 
2.7K 2.7K 2e7K 2.7K 

M-2 Q Preset 
'--" 0 ~ 

~ J '~: ~ 
TIME/STEP lei 

------------ _____ , OFF 
I STROBE 3 

~o-o_..:...>--<I------------------------------1>------.::=='-----2jClock 

~ I10OOO R2 T 
300 0 ~ 2.7K L----i 

~ ~ +5V 

SIGNAL TIMING DIAGRAM 
Example 

30 0 ~ 

I ~ ~ 
I 3 0 ~ L ,;--YJ 'i~ 10 

""----------------------------------------------------------------------
COPYRIGHT 1972 BY HEWLETT - PACKARD COMPANY 
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--- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - ---- - - RI: SV - - ---- - - ---- - - ---- - - -::0- ---- - - 91 
~4 MOTHER BOARD P/oA61DIGITAL INPUT I 

03330-66504 I(See No'e I) 
P\. J3 XA6A I 
,9): :(N( 

** DELETE For "Au Model 

+SV 

47K 

CI 
.1 IC4 

ONE 

IC2 
OFF 

SHOT ~ a Clear ~ 

" 

IC2 
OFF 

~ , I ~~' \J/ 
1'0 L-__ -+ __________ ~ 

+ SV -1~-----,<70>-,!-1:------;-: --;-: ----+-: -'7" 7": + 5 V : I 
C4 'I :: ,7 ~ I I 

L-______ ._O_I_~ __ -_r_v......,~, i i i i ;i;''" ,i 
r----------------------------------------------------------~----------_+-_+--+-4--4--------------------------------~--------_+------------------------, : I : I I I I 

I I I I I I I I 

STROBE 

~--

• 

'--r--

FREO 
STEP 

-;'2 

R4 
5.1 K 

+SV 

r--

2 

'---

FREO 
STEP 

FREO 
STEP 
-;'10 

'--,-

5 

'--.--

AMPL 

t 
'--.--

r--'--

Hz 

'--.--

START 
CO NT 

AMPL 
STEP 

X2 
AMPL 

1 

,--

9 

6 

'--r--

FREO 
STEP 

XIO 

KHz 

'-- r--

T 
T I 

AMPL STOP 

1 

~-

o 8 

C2,1 
510PF~ 

: I i I I ' I 

6 I :! i I ! [ I 
LSI §l ----------------------+-+-H-t-----"~"':~'----I---":D-t:---------!,--,,-----t-: -'7 ~ ; , ~ 

r--------+-+-H-t-----"L~S4~~10;1----------~,~,------~ I : K 
~--------+++++-=-LB"'5"-!_;2Q_1-------_t__t_-----'--_7 2 L 

r_------+-+-H-t-----"L~B6"-~30;1-------~~---_r'_73 ' M 

+SV : I : i : I I 
RIS : I : 
5.1 K I I I 

OUT 

: I : 

___________________________ J 
---------------------------"] 

,OOOo-~S_'o_-------------------------------------------------------------------------------1-----------------------------------~2~~-----r~-2~--~~P2_?2)J~2-+-------XA~7-<A 13( 
3 I I I I ~ 1000 0 I I 3 14 

300 0 : :~ , I I: XA7B ': 

f31~: 0 I I [-1 JUMPER STEPS ~ I I: I 1l~:~~t~~~~~~~~~~~X'::.A~7~A(,~~ 
10 S2 FOR 53 I I 

: ~;~~ r~~~O~i,~-~ ~0~~~,4~--~:::::::::::::::::::R:-1~11;;;'7A-K;i7~R;'B;t8-R;':C~~~;'-D;i5~R-':E;i4-R:';F;;~;ffi;i~R;'H~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~;~-tl'~~~~~~1~;~:~~t~~~~~~~~~~~~1:(:: 
3000 O--'-o-~ , "A" MODEL ~ 2.7K 2.7K 2.7K 2.7K 2,7K 2.7K :.7~ I R I I I 

i ~ 1000 ()oo-;"-o-__ -' ~ UP"i.t" I gK! +5V jMUS;o~ER~~'c?T~OW i 
I~~~ 0 FREQ O+.J....(}----, ~IOO : \V BOTH 0 : 4! L-RENI I I 

~ :, ~ 10 :, DOWN 0 I 
~ \V AMPL 0 : SWITCH FLAG 6 I : I 

30
0 : 1000 ()oo-'-'~-.., UP ()oo.J.'-o--~ I ~r_-----f__~~>------' : I :: : 

'° 0 
: ~ ~ ~ - L-START UP : ":-". T020 ~ I 100 0 BOTH 0 L..2. 0 r 12 0 p'esetl-""0-+---=--=='-'"--------'5'O-t------'r--;-' __ ---;~ XAI9-A 

~U I 10 0 DOWN 0 : I I I I 

\7 I ~ ______ ~I~~/_S~~ ________ , b~~ b~~ I: I I XA8A I 
3000 ()oo--"'-'o----' 3000 0-"':'" o_-~----------------...... -----------------;~----.::S-"TR"'O::B::.:E'--------43 Clock L---.!.! Clock Q~ ::: I Z < 
~ ~- R2 Clear Clj~; ::: : I 

300 0 2.7K DATA ENTERED FLAG 7 : : 7 )>-:r-----~------« M < 

'-". 
, < 

'0 

'00 I I I I 
~~ a + 5V ~>i!-------!---!i-----+j-7) i >iw 

I: ~ +5V--4J: ~~:!) I r- +5V 

Because it is not Feasible 
to Troubleshoot the four 
controller boards (A5,A 6, 
A7,6AB) to component 
level, schematics hOIJe not 
been drawn. 

CPU 
03330-66507 

'a J L 
------------------------------------ --~ 3330A J-2752 

Serial Numbers 1313AOI305 and Lower 
Figure 8-1. Keyboard AlA, AlB Slide Switch A2A, A2B. 
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CODE IIST OF TTANUFACTUR,ERS

The foltowing code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code

to Nme) and their latest €upplements. The date of revision ud the date of the supplements used appear at the bottom of each page. Alpha-
betical codes have been arbitruily assigled to suppliers not appeuing in the H4 Handbooks.

Code
No.

00000
00136
002 13
0028?
00334
00348
003?3
00656
00??9
00?81
00809
00815

00853

00866
00891
00929
01002

01009
01121
012 55
01281
01295

01349
01538
01589
016?0
01930
01960
02t14

02116
022 86
02660

02?35

Address

U. S.A Common . . .Any supplier of U. S.
McCoy Electronics. .Mount Holly Springs, P&.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc. Danielson, Conn.
Humidial Colton, Calif .

Mictron, Co. , Inc . Valley Stream, N.Y.
Garlock Inc. . . .Cherry Hill, N.J.
Aerovox Corp. . New Bedford,Mass.
Amp.Inc. . Harrisburg, Pa.
Aircraft Radio Corp. Boonton, N.J.
Croven, Ltd. . . .Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc. . .Burlington, Wis.

Sangamo Electric Co. ,

Pickens Div. .Pickens, S. C.
Goe Engineering Co. . . . .City of Industry, CaI.
Carl E. Holmes Corp. . Los Angeles, Cal.
Microlab Inc.. . . Livingston, N.J.
General Electric Co. .

Capacitor Dept. Hudson Falls, N.Y.
Alden Products Co. Brockton,Mass.
Allen Bradley Co.. . Milwaukee,Wtr'.
Litton Industries, Inc. Beverly Hills, CaI.
TRW Semiconductors, Inc. Lawndale, CaI.
Texas Instruments, Inc. ,

Transistor Products Div . . DaIIas, Texas
The Alliance Mfg. Co . . .Alliance, Ohio
Small Parts Inc. Los Angeles, Cal.
Pacific Relays, Inc. Van Nuys, CaL
Gudebrod Bros. Silk Co. .New York. N.Y.
Amerock Corp . Rockford, IlI.
Pulse Engineering Co . Santa Clara, CaI .

Ferroxcube Corp. of
America ..Saugerties, N.Y.

Wheelock Signals,Inc.. .Long Branch, N.J.
Cole Rubber and Plastics Inc . .Sunnyvale, Cal.
Amphenol -Borg Electronics
Corp. .Broadview, fll.

Radio Corp. of America,Semi-
conductor and Materials
Division . Somerville . N. J.

02771 Vocaline Co. of America.
Inc. . . Old Saybrook, Conn.

02777 Hopkins EngineeringCo. . .San Fernando, CaI .

028?5 Hudson Tool & Die . . Newark,N.J.
03296 Nylon Molding Corp. . . . Springfield,N.J.
03508 G. E. Semiconductor Prod.

03 ?05
03?97
03818
038?7
03 888

03954

04009

Dept. .Syracuse, N. Y.
Apex Machine & Tool Co. . .Dayton,Ohio
Eldema Corp. Compton, Calif .

Parker Seal Co. .Los Angeles, CaI.
Transitron Electric Corp. . . .Wakefield, Mass.
Pyrofilm Resistor Co. ,

Inc. . . Ceclar KnoIIs, N. J.
Singer Co. , Diehl Div. ,

Finderne Plant Sumerville, N. J.
Arrow, Hart and Hegeman
Elect.Co... ..Hartford,Conn.

04013 Taruus Corp . Lambertville, N.J.
04062 Arco Electronic Inc Great Neck, N.Y.
04217 Essex Wire Los Angeles, Cal.
04222 Hi-Q Division of Aerovox. .Myrlle Beach, S.C.
04354 Precision Paper Tube Co. Wheeling, IIL
04404 Palo AIto Division of Hewlett-

Packard Co. Palo Alto, Cal.
04651 Sylvania Electric Products,

Microwave Device Div. . .Mountain View, Cal.
046?3 Dakota Engr.Inc. Culver City, Cal.
04?13 Motorola Inc. Semiconductor

Prod. Div. Phoenix, Arizona
04?32 Filtron Co. ,Inc. Western

Div. . . Culver City, CaI.
04??3 Automatic Electric Co. . Northlake, I1I.
04?96 Sequoia Wire Co. . Redwood City, Cal.
04811 Precision Coil Slring Co. El Monte, Cal.
048?0 P. M. Motor Company .Westchester, IlL
04919 Component Mfg. Service

Co. W. Bridgewater, Mass.
05006 TrventiethCentury Plastics,

Inc. Los Angeles , CaI.
05277 Westinghouse Electric Corp.

Semiconductor Dept. Youngwood, Pa.

0001 5 -49
Revised: May, 19?0

Code
No. Manufacturer Address

0534? Ultronix, Inc. San Mateo, CaI.
0539? Union Carbine Corp ., Elect.

Div. .New York, N.Y.
055?4 Viking Ind. Inc . Canoga Park, CaL
05593 Icore Electro-Plastics Inc. . . Sunnyvale, Cal.
05616 Cosmo Plastic (e zb Electrical

Slec. Co.) Cleveland, Ohio
05624 Barber Colman Co. . Rockford, III.
05?28 

l]t:".".:t:'."itfJ;,r; u"igr,i",' Long'rsr";i, N.
05729 Metro-Tel Corp
05?83 Stewart Engineering Co.
05820 Wakefield Engineering Inc. .

06004 Bassick Co. . Div. of Stewart
Warner Corp. Bridgeport, Conn.

06090 Raychem Corp. Redwood City, Cal.
06175 Bausch and Lomb Optical

Co. . Rochester, N. Y.
06402 E"T.A. Products Co. of

America ..Chicago,Ill.
06540 Amatom Electronic Hardware

Co. , Inc New Rochelle, N. Y.

06555 Beede Electrical Instrument
Co. , Inc Penacook, N.H.

06666 General Devices Co. ,Inc .Indianapolis, Ind.
06?51 Components Inc. ,Ariz. Div . . . Phoenix, Arizona
06812 Torrington Mfg.Co. ,West Div. . . Van Nuys, CaI.
06980 Varian Assoc. Etmac Div. . . . . San Carlos, CaI.
07088 Kelvin Electric Co. Van Nuys, Cal.
0?126 Digitran Co. Pasadena, Cal.
0713 7 Transistor Electronics

Corp. Minneapolis, Minn.
07138 Westinghouse Electric

Corp., Electronic Tlbe Div.
0?149 Filmohm Corp.
07233 Cinch-GraphikCo.
0?256 Silicon Transistor Corp.

07263 Fairchild Camera & Inst. Corp. ,

Semiconductor Di'r.. Mountain View, CaI.
07322 Minnesota Rubber Co. . Minneapolis, Minn.
0?387 Birtcher Corp, The .Monterey Park, Cal.
0?39? Sylvania Elect. Prod. Inc. ,

Mt. View Operations Mountain View, CaI.
0??00 Technical Wire Products

Inc. Cranford, N. J.
07829 Bodine Elect. Co. Chicago, II1.
0?910 Continental Device Corp. Ilawthorne, Cal.
0?933 Raytheon Mfg. Co. , Semi-

conductor Div. Mountain View, Cal.
07980 Hewlett-Packard Co. ,

New Jersey Division . Rockaway, N.J.
U. S. Engineering Co. . Los Angeles, CaL
Blinn, Delbert Co. . . Pomona, Cal.
Burgess Battery Co.

b",t". r, rrriunu" [Tff:i ":it"i;X:';r;::?ll
Bristol Co. , The Waterbury, Conn
Sloan Company Sun Valley, CaI.
ITT Cannon Electric Inc. .

09 ?95
09922
102 14

10411
10646

11236 CTS of Berne, Inc. Berne, Ind.
11237 Chicago Telephone of

California, Inc. So. Pasadena, CaI.
71242 Bay State Electronics Corp. . . . Waltham, Mass.
11312 Teledyne Inc. , Microwave

Div. . Palo Alto, Cal.
National Seal Downey, CaI.
Precision Connector Corp. Jamaica, N. Y.

Duncan Electronics Inc . Costa Mesa. CaI.
General Instrument Corp. ,

Semiconductor Division Products
Group Newark, N.J.

17717 Imperial Electronic , Inc Buena Park, Cal.
118?0 Melabs, Inc. Palo Alto, CaI.
12136 Philadelphia Handle Co. Camden, N..I.
12361 Grove Mfg. Co. , lnc. Shady Grove, Pfl.
12574 Gulton Ind.Inc. .Data Svstem

Manufacturer Address

Elmar Filter Corp . . . . . W.
Nippon Electric Co. , Ltd.
Metex Electronics Corp.
Delta Semiconductor Inc.
Dickson Electronics Corp. .

Airco Suppiy Co. , Inc
Wilco Products
Thermolloy.
Soiitron Devices Inc.
Telefunken (GmbH)
Midland-Wright Div. of
Pacific Industries,Inc. . Kansas City, Kansas

Sem-Tech .Newbury Park, Cal.
Calif . Resistor Corp Santa Monica, Cal.
American Components , Inc. . . Conshohocken, Pa .

ITT Semiconductor, a Div. of
Int. Telephone and Telegraph
Corporation .West Palm Beach, Fla.

Hewlett-Packard Company . Loveland, Colo.
Cornell Dublier Electric Corp Newark, N.J.
Corning Glass Works . Corning, N.Y.
Electro Cube Inc". San Gabriel,Cal.
Williams Mfg. Co. San Jose, Cal.
The Sphere Co.,Inc. . . Littie Fails, N.J.
Webster Electronics Co. . New York, N. Y.
Scionics Corp Northridge, Cal.
Adjustable Bushing Co. N. Hollynvood, Cal.
Micron Electronics. .Garden City, Long Island,N. Y.
Amprobe Inst. Corp. Lynbrook, N. Y.
Cabletronics .Costa Mesa, Cal.
Twentieth Cenhrry Coil

Spring Co.
Fenrval Elect. Inc.
Amelco Inc.
Spruce Pine Mica Co. .

Omni-Spectra Inc.
Computer Diode Corp.

Tranex Company
Hamlin Metal Products Corp.
Angstrohm Prec . Inc . No.
Siliconix Inc.
McGraw-Edison Co. . . . . .

Porver Design Pacific Inc.
Clevite Corp. Semiconcluctor Div.
Signetics Corp
Ty-Car Mfg. Co. ,Inc
TRW Elect. Comp. Div.
Chomerics
Curtis Instrument, Inc
Vishay Instruments Inc
E.I. DuPont and Co., Inc.
Durant Mfg. Co.
Thc Bendix Corp. ,Navigation &

Manufacturer Code
No.

08145
082 B9
083 58

08524
08664
08?1?
0B?1 8

N. Y.
N. Y.
Cal.

N. Y.
CaI.

1 1314
1 1453
11534
11?11

72697
12728
12 859
1 2BB1

12930
12954
13019
13061
13 103
13327
1 3396
13835

1 4099
14 193
14298
t4433

t4493
146 55

t4674
t4752
14960
15106
1 5203
t5287
15291
1 5558
1 5566
15631
t5772

1 5801
15 818
1603?
161 ?9

16352
16554
16585
1 6688

16?58
1?109
17474
1 ?6?5
17745
1 ?856
1 ?870
t8042
1 8083
18324
18476
18486
1 Bs65
1 B583
1 8612
1 BB73

1891 1

19315

Phoenix Div. . Phoenix, Arizona
08727 National Radio Lab. Inc Paramus, N.J.
08792 CBS Electronics Semiconductor

Operatlons , Div. of CBS Inc Lowell, Mass.
08806 General Electric Co. ,

Miniature Lamp Dept. . . Cleveland, Ohio
08984 MeI-Rain .Indianapolis, Ind.
09026 Babcock Relays Div. . .Costa Mesa, CaI.
0909? Electronic Enclosures Inc.. . Los Angeles, Calif .

09134 Te>ca.s Capaci.tor Co. Houston, Texas
09145 Tech.Ind.Inc.Atohm

Elect. . Burbank, Cal.
09250 Electro Assemblies, Inc Chicago, III.
09353 C & K Components Inc .Newton, Mass.
09569 Mallory Battery Co. of

Canada, Ltd. Toronto, Ontaric-r, Canada
Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp . Norwalk, Conn.
General Transistor Western
Corp. Los Angeles, Cal.

Ti-Tal.Inc.. Berkeley, CaI.
Carborundum Co Niagara Falis. N. Y.

Control Div. Teterboro. N. J.
19500 Thomas A. Edison Industries,

Div. of McGraw -Edison West Orange , N. .I.
19589 Concoa. Baldwin Park, Cal.

From: Handbook Supplements
H4-1 Dated Januarv 19?0

Code 
No. 

00000 
00136 
00213 
00287 
00334 
00348 
00373 
00656 
00779 
00781 
00809 
00815 

00853 

00866 
00891 
00929 
01002 

01009 
01121 
01255 
01281 
01295 

01349 
01538 
01589 
01670 
01930 
01960 
02114 

02116 
02286 
02660 

02735 

02771 

02777 
02875 
03296 
03508 

03705 
03797 
03818 
03877 
03888 

03954 

04009 

04013 
04062 
04217 
04222 
04354 
04404 

04651 

04673 
04713 

04732 

04773 
04796 
04811 
04870 
04919 

05006 

05277 

CODE LIST OF MANUFACTURERS 

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code 
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks. 

Manufacturer Address 

u. S. A Common ....... Any supplier of U. S. 
McCoy Electronics ... Mount Holly Springs, Pa. 
Sage Electronics Corp. . . Rochester, N. Y. 
Cemco, Inc. . . Danielson, Conn. 
Humidial Colton, Calif. 
Mictron, Co .• Inc.. . Valley Stream, N. Y. 
Garlock Inc. .. . ...... Cherry Hill, N. J . 
Aerovox Corp. . . . . .. New Bedford,Mass. 
Amp. Inc. . .. Harrisburg, Pa. 
Aircraft RadiO Corp.. . Boonton, N. J . 
Craven, Ltd ........ Whitby, Ontario, Canada 
Northern Engineering 
Laboratories, Inc. . . . Burlington , Wis. 

Sangamo Electric Co. , 
Pickens Div. . .. Pickens, S. C. 

Goe Engineering Co. . . City of Industry, CaL 
Carl E. Holmes Corp ...... Los Angeles, Cal. 
Microlab Inc.. . ......... Livingston, N. J . 
General Electric Co. , 
Capacitor Dept.. .. Hudson FallS, N. Y. 

Alden Products Co. ... . .. Brockton , 1\!lass. 
Allen Bradley Co.. .Milwaukee,Wli:>. 
Litton Industries, Inc. . . Beverly Hills, Cal. 
TRW Semiconductors, Inc. . . Lawndale, Cal. 
Texas Instruments, Inc. , 
TranSistor Products Div. · . Dallas, Texas 

· ... Alliance, Ohio 
. . Los Angeles, Cal. 

· Van Nuys, Cal. 
. . New York, N.Y. 

· . Rockford, Ill. 
. . . Santa Clara, Cal. 

The Alliance Mfg. Co . 
Small Parts Inc. 
Pacific Relays, Inc. 
Gudebrod Bros. Silk Co .. 
Amerock Corp. 
Pulse Engineering Co .. 
Ferroxcube Corp. of 
America .. Saugerties, N. Y. 

Wheelock Signals, Inc. . .Long Branch, N. J. 
Cole Rubber and Plastics Inc .. Sunnyvale, Cal. 
Amphenol-Borg Electronics 

Corp. . . Broadview, TIl. 
Radio Corp. of America, Semi­

conductor and Materials 
Division · . Somerville, N. ,J. 

Vocaline Co. of America, 
Inc. Old Saybrook, Conn. 

Hopkins EngineeringCo .... San Fernando, Cal. 
Hudson Tool & Die .. Newark,N.J. 
Nylon Molding Corp. . . . Springfield, N. J. 
G. E. Semiconductor Prod. 

Dept. . .. Syracuse, N. Y. 
Apex Machine & Tool Co. .Dayton,Ohio 
Eldema Corp. . ... Compton, Calif. 
Parker Seal Co. . . Los Angeles, Cal. 

· .Wakefield, Mass. Transitron Electric Corp. 
Pyrofilm Resistor Co. , 
Inc. .. Cedar Knolls, N.J. 

Singer Co. , Diehl Div. , 
Finderne Plant. 

Arrow, Hart and Hegeman 
Sumerville, N. J . 

Elect. Co.. Hartford, Conn. 
Taruus Corp. . ... Lambertville, N.J. 
Arco Electronic Inc.. Great Neck, N. Y. 
Essex Wire. . Los Angeles, Cal. 
Hi-Q Division of Aerovox .. Myrtle Beach, S. C. 
Precision Paper Tube Co ...... Wheeling, III 
Palo Alto Division of Hewlett-

Packard Co. . .. Palo Alto, Cal. 
Sylvania Electric Products, 

Microwave Device Div ... Mountain View, Cal. 
Dakota Engr.lnc. Culver City, Cal. 
Motorola Inc. Semiconductor 

Prod. Div. Phoenix. Arizona 
Filtron Co. ,Inc. Western 
Div. Culver City. Cal. 

Automatic Electric Co. Northlake, Ill. 
Sequoia Wire Co. . . Redwood City, Cal. 
Precision Coil Spring Co. El Monte, Cal. 
P. M. Motor Company. . . Westchester, III 
Component Mfg. Service 

Co. W. Bridgewater, Mass. 
Twentieth Century Plastics, 

Inc. 
Westinghouse Electric Corp. 

Los Angeles, Cal. 

Semiconductor Dept. Youngwood, Pa. 

Code 
No. 

05347 
05397 

05574 
05593 
05616 

05624 
05728 

05729 
05783 
05820 
06004 

06090 
06175 

06402 

06540 

06555 

06666 
06751 
06812 
06980 
07088 
07126 
07137 

07138 

07149 
07233 
07256 
07261 
07263 

07322 
07387 
07397 

07700 

07829 
07910 
07933 

07980 

08145 
08289 
08358 

08524 
08664 
08717 
08718 

08727 
08792 

08806 

08984 
09026 
09097 
09134 
09145 

09250 
09353 
09569 

09795 
09922 
10214 

10411 
10646 

Manufacturer Address 

Ultronix, Inc. . .. San Mateo, Cal. 
Union Carbine Corp., Elect. 

Div. . .New York, N. Y. 
Viking Ind. Inc. . . Canoga Park, Cal. 
Icore Electro-Plastics Inc ...... Sunnyvale, Cal. 
Cosmo Plastic (r /0 Electrical 

Spec. Co.) Cleveland, Ohio 
. Rockford, Ill. Barber Colman Co. 

Tiffen Optical Co. 
Roslyn Heights, Long Island, N. Y. 

Metro-Tel Corp.. . Westbury,N. Y. 
Stewart Engineering Co ...... Santa Cruz, Cal. 
Wakefield Engineering Inc ..... Wakefield. Mass. 
Bassick Co. , Div. of Stewart 
Warner Corp. Bridgeport, Conn. 

Raychem Corp. 
Bausch and Lomb Optical 

Co. 
E. T. A. Products Co. of 

Redwood City, Cal. 

· .. Rochester, N. Y. 

America .. Chicago, Ill. 
Amatom Electronic Hardware 

Co., Inc. New Rochelle, N. Y. 
Beede Electrical Instrument 

Co. , Inc. Penacook, N. H. 
General Devices Co. ,Inc. .. . Indianapolis, Ind. 
Components Inc. ,Ariz. Div. Phoenix. Arizona 
Torrington Mfg. Co. ,West Div ... Van Nuys, Cal. 
Varian Assoc. Etmac Div. . San Carlos, Cal. 
Kelvin Electric Co. 
Digitran Co . 
Transistor Electronics 
Corp .. 

Westinghouse Electric 

Van Nuys, Cal. 
· ... Pasadena, Cal. 

. .. Minneapolis, Minn. 

Corp. ,Electronic Tube Div ..... Elmira, N. Y. 
Filmohm Corp. . .. New York, N. Y. 
Cinch-Graphik Co. " City of Industry, Cal. 
Silicon Transistor Corp .... Carle Place, N. Y. 
Avnet Corp.. Culver City, Cal. 
Fairchild Camera & lnst. Corp. , 
Semiconductor Div.. . Mountain View, Cal. 

Minnesota Rubber Co. . . MinneapoliS, Minn. 
Birtcher Corp, The. . .Monterey Park, Cal. 
Sylvania Elect. Prod. Inc. 

Mt. View Operations. 
Technical Wire Products 

Inc. 
Bodine Elect. Co. 
Continental Device Corp .. 
Raytheon Mfg. Co., Semi­

conductor Div .. 
Hewlett-Packard Co. , 

New ,Jersey Division. 
U. S. Engineering Co .. 
Blinn, Delbert Co .. 
Burgess Battery Co. 

Mountain View, Cal. 

Cranford. N. J. 
Chicago, Ill. 

. JIawthorne, Cal. 

Mountain View, Cal. 

Rockaway, N.J. 
· . Los Angeles, Cal. 

Pomona, Cal. 

. Niagara Falls, Ontario. Canada 
Deutsch Fastener Corp. . Los Angeles. Cal. 
Bristol Co. , The Waterbury, Conn. 
Sloan Company Sun Valley, Cal. 
ITT Cannon Eledric Inc. 

Phoenix Div.. ......... Phoenix. Arizona 
National Radio Lab. Inc. Paramus, N.J. 
CBS Electronics Semiconductor 
Operations,Div.of CBS Inc. Lowell, Mass. 

General Electric Co. , 
Miniature Lamp Dept. . . . Cleveland, Ohio 

Mel-Rain .Indianapolis, Ind. 
Babcock Relays Div ......... Costa Mesa, Cal. 
Electronic Enclosures Inc .. Los Angeles, Calif. 
Texas Capacitor Co. Houston, Texas 
Tech. Ind. Inc. Atohm 

Elect. 
Electro Assemblies, Inc ... 
C & K Components Inc. 
Mallory Battery Co. of 

Burbank, Cal. 
. Chicago, Ill. 

. .Newton, Mass. 

Canada, Ltd.. Toronto. Ontario, Canada 
Pennsylvania Florocarbon . .clifton Heights. Penn. 
Burndy Corp. . . Norwalk, Conn. 
General Transistor Western 

Corp. 
Ti-Tal,Inc. 
Carborundum Co. 

Los Angeles, Cal. 
Berkeley, Cal. 

Niagara Falls, N. Y. 

Code 
No. 

11236 
11237 

11242 
11312 

11314 
11453 
11534 
11711 

11717 
11870 
12136 
12361 
12574 

12697 
12728 
12859 
12881 
12930 
12954 
13019 
13061 
13103 
13327 
13396 
13835 

14099 
14193 
14298 
14433 

14493 
14655 
14674 
14752 
14960 
15106 
15203 
15287 
15291 
15558 
15566 
15631 
15772 

15801 
15818 
16037 
16179 
16352 
16554 
16585 
16688 

Manufacturer 

CTS of Berne, Inc. 
Chicago Telephone of 

California, Inc. 
Bay State Eledronics Corp. 
Teledyne Inc. ,Microwave 

Div ... 
National Seal 
PreciSion Connector Corp. 
Duncan Electronics Inc. 

Address 

Berne, Ind. 

So. Pasadena, Cal. 
. Waltham. Mass. 

Palo Alto, Cal. 
. Downey, Cal. 

Jamaica, N. Y. 
. Costa Mesa, Cal. 

General Instrument Corp. , 
Semiconductor Division Products 
Group Newark, N.J. 

Imperial Electronic, Inc .. 
Melabs, Inc. 
Philadelphia Handle Co. 
Grove Mfg. Co .. Inc. 
Gulton Ind. Inc. ,Data System 

Div. 
Clarostat Mfg. Co. 
Elmar Filter Corp 
Nippon Electra' Co. , Ltd .. 
Metex Electronics Corp. 
Delta Semiconductor Inc. 
Dickson Electronics Corp. 
Airco Supply Co. , Inc. 
Wileo Products 
Thermolloy. 
Solitron Devices Inc. 
Telefunken (GmbH) 
Midland-Wright Div. of 

Buena Park, Cal. 
Palo Alto, Cal. 
Camden, N . .T. 

Shady Grove, Pa. 

Albuquerque, N. M. 
. Dover, N. H. 

W. Haven. Conn. 
Tokyo. Japan 

Clark. N . .J. 
Newport Beach. Cal. 
Scottsdale, Arizona 

Witchita, Kansas 
.. Detroit. Mich. 

Dallas. Texas 
Tappan, N. Y. 

. Hanover ,Germany 

Pacific Industries, Inc. 
Sem-Tech . 

.. Kansas Ci ty, Kansas 
. Newbury Park, Cal. 

Calif. Resistor Corp. Santa Monka, Cal. 
American Components, Inc .. ConShohocken, Pa 
ITT Semiconductor, a Div. of 

lnt. Tf'lephone and Telegraph 
Corporation . West Palm Beach, Fla. 

Hewlett-Packard Company. . Loveland, Colo. 
Cornell Dublier Electric Corp Newark. N. J. 
Cornin~ Glass Works Corning. N. Y 
Electro Cube Inc. San Gabriel. Cal. 
Williams Mfg. Co. San Jose, Cal. 
The Sphere Co .. Inc. Little Falls. N.,J. 
Webster Electronics Co. . New York, N. Y. 
Scionics Corp. Northridge, Cal. 
Adjustable Bushing Co. N. Holl)'"Wood, Cal. 
Micron Electronics. Garden City, Long Island.N. Y. 
Amprobe Inst. Corp. Lynbrook. N. Y. 
Cabletronics .. Cnsta Mesa. Cal. 
T\';'entieth Cenhlry Coil 
Spring Co. 

Fenwal Elect. Inc. 
Amelco Ine. 
Spruce Pine Mica Co. 
Omni-Spectra Inc. 
Computf.'r Diode Corp . 
Elcctrold Co. 
Boots Aircraft Nut Corp. 
Ideal Pree. Meter Co .. Inc. 

Santa Clara, Cal. 
Framingham, Mass. 

Mountain View. Cal. 
. Spruce Pine, N. C. 

Detroit, Ill. 
Lodi, N.J. 

Union, N.J. 
Pasadena. Cal. 

De ,Jur Meter Div. Brooklyn. N. Y. 
16758 Deko Radio Div. of G. M. Corp. Kokomo, Ind. 
17109 Thcrmonetics Inc. Canog,l Park. Cal. 
17474 Tranex Company Mountain View, Cal. 
17675 Hamlin Metal Products Corp. Akron, Ohio 
17745 Ang-strohm Prec. Inc. No. Holl:yviood, Cal 
17856 Siliconix Inc. .~'unnyvale, Cal. 
17870 McGraw-Edison Co Manchester, N. H. 
18042 Powr'T Design Pacific Inc . Palo Alto, Cal 
18083 Clevite Corp. Spmiconductor Div. Palo Alto. Cal. 
18324 Sig;nchcs Corp. Sunnyvale, Cal. 
18476 Ty-Car Mfg-. Co. ,Inc. Holliston, Mass. 
18486 TRW Elect. Compo Div. Des Plaines. Ill. 
18565 Chomerics PlainVIlle. Mass. 
18583 Curtis Instrument. Inc. Mt. K1SCO, N. Y. 
18612 Vishay Instruments Inc.. Malvern, Pa, 
18873 E. I. DuP()nt and Co., Inc. WIlmington. Del. 
18911 Durant Mfg.Co. .. Milwaukee ,Wis. 
19315 The Bendix Corp .. Navigation &. 

Control Div. 
19500 Thomas A. Edison Industries. 

DlV. of McGraw-Edison 
19589 ConC'oa. 

Tetf'rboro, N. J. 

West Orange, N.,J. 
Baldwin Par k, Cal. 
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CODE LIST OF ilANUFACTURERS (Continued)

Code
No.

Manufacfurer
Address

79644 LRC Electronics . Horseheads, N. Y.
19?01 Electra Mfg. Co. Independence , Kansas
20183 General Atronics Corp. Philadelphia,Pa.
21226 Executone, Inc. Long Island City, N. Y.
2t355 Fafnir Bearing Co. ,The New Britian, Conn.
27520 Fansteel Metallurgical Corp. . . .N. Chicago, Ill .

23020 General Reed Co. . Metuchen, N. J.

23042 Texscan Corp Indianapolis, Ind.
23?83 British Radio Electronics Ltd. . .Washington,DC.
24455 G. E. Lamp Division , Nela Park, Cleveland, Ohio
24655 General Radio Co. . West Concord,Mass.
24687 Memcor Inc . , Comp. Div . . Huntington ,Ind.
26365 Gries Reproducer Corp. New Rochelle, N.Y.
26462 Grobert File Co. of America,Inc. Carlstadt, N. J.
26851 Compacz'Hollister Co. Hollister, CaI.
26992 Hamilton Watch Co. Lancaster, Pa.
28480 Hewlett-Packard Co. Palo Alto, CaI.
28520 Heyman Mfg. Co . Kenilworth, N.J.
3081? Instrument Specialties Co.,

Inc. . .Little Falls, N.J.
331?3 G. E. Receiving Tube Dept. Owensboro, Ky.
35434 Lectrohm Inc. . . Chicago, Ill.
36196 Stanwyck CoiI Products.

Ltd. Hawkesbury, Ontario, Canada
36287 Cunningham, W. H. & HiIl,

Ltd. Toronto, Ontario, Canada
37942 P. R. Mallory & Co. ,Inc .Indianapolis, Ind.
39543 Mechanical Industries Prod. Co. Akron, Ohio
40920 Miniature Precision Bearings,Inc. . Keene, N.H.
40931 Honeywell Inc. . Minneapolis , Minn.
42190 Muter Co. . Chicago, Ill.
43990 C. A. Norgren Co. Englewood, Colo .

44655 Ohmite Mfg. Co. . Skokie, Ill.
46384 Penn Eng. &Mfg. Corp . . .Doylestown, Pa.
47904 Polaroid Corp . Cambridge, Mass.
48620 Precision Thermometer &

Inst. Co. Southampton, Pa.
Microwave & Power Tube Div. . .Waltham, Mass.
Rowan Controller Co. . .Westminster, Md.

Div. Waltham. Mass.
Selma, N.C.
Chicago, Ill.

Sonotone Corp . Elmsford, N. Y.
Raytheon Co. Comm"..i"i epp"""*"
& System Div. So. Norwalk, Conn.

5613? Spaulding Fibre Co. , Inc Tonawanda, N. Y.
56289 Sprague Electric Co. North Adams, Mass.
58474 Superior Elect. Co. . . Bristol, Conn.
59446 Telex Corp . Tulsa, Okla.
59?30 Thomas & Betts Co. . Eiizabeth, N.J.
60?41 Triplett Electrical Inst. Co. Bluffton, Ohio
61??5 Union Switch and Signal Div. of

Westinghouse Air Brake Co. . Pittsburgh, Pa.
62119 Universal Electric Co. Owosso, Mich.
63?43 Ward-Leonard Electric Co. . . Mt. Vernon, N.Y.
64959 Western Electric Co. , Inc New York, N.Y.
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J.
66295 Wittek Mfg. Co. . Chicago, IlI.
66346 Minnesota Mining & Mfg. Co.

Revere Mincom Div. . . . St. Paul,
Allen Mfe. Co . Hartford,

Code
No.

7 1482
71590

? 1616
?1 ?00
71707
71744
?1 ?85

719 84
72t36

72619
72656

72699

72765
72825
72928
72962
72964
72982
?3061
?3076
73138

?3293 urgr-r"" proaucis bi"i"i"" ;i 
' Fullerton' cal'

Hughes Aircraft Co. . Newport Beach, Cal.
73445 Amperex Elect. Co. .Hicksville, L.I., N.Y.
73506 Bradley Semiconductor Corp.

Conn.
Conn.

N. J.

E F. JohrrsonCo. .......:.
International Resistance Co.
Keystone Carbon Co. , Inc
CTS Knights, Inc
Kulka Electric Corp. . . Mt.

Littlefuse , Inc.
Lord Mfg. Co.

Micamold Division . Nervark, N.J.
76487 James Millen Mfg. Co. , Inc. l\{alden, Mass.
?6493 J.W. Miller Co. Los Angeles, Cal.
?6530 Cinch-Monadnock, Div. of United Carr

Fastener Corp . San Leandro, Cal.
Mueller Electric Co. . Cleveland, Ohio
National Union . Newark, N.J.
Oak Manufacturing Co. Crystal Lake, III.
The Bendix Corp. ,

Electrodynamics Div. N. Hollywood, Cal.
Pacific Metals Co. . San Francisco, CaI.
Phaostran Instrument and

Electronic Co. So. Pasadena, Cal.
Philadelphia Steel and
Wire Corp. PhiladelPhia, Pa.

77342 American Machine & Foundry Co.
Potter & Brumfield Div Princeton, Ind.

??630 TRW Electronic Components Div. Camden, N.J.
??638 General Instrument Corp. ,

Rectifier Division . BrooklYn, N. Y.
77764 Resistance Products Co. Harrisburg, Pa.
?7969 Rubbercraft Corp. of Calif Torrance, Cal.
?8189 Shakeproof Division of

Illinois TooI Works . .Elgin, Ill.
78277 Sigma . So. Braintree , Mass.
78283 Signal Indicator Corp. New York, N.Y.
?8290 Struthers-Dunn Inc. Pitman. N. J.

Manufacturer Address

& Co.

Manufacturer
Address Code

No.

78452
78471
?84 BB

?8493
?8553
78790
78947
?913 6
79742
79251
79727

?9963
8003 1

8003 3
80 120
8013 1

49956
52090
529 83
54294
55026
5 5933
55938

70276
?0309
?0318

70417
?04 B5

70563
?0674
?0903
?0998
?1002
?1034
?1041

?1218
71279
?12 86
?13 13

?1400

71436
71447
?1450
?1468
?1471

HP Co, . Med. Elec.
Shallcross Mfg. Co.
Simpson Electric Co.

.New York,

Minn.
Conn.
N. Y.

?3 559
?3 586
?3682

73734
73743
?3 ?93
?3 846
?3 899
73905
?3957
74276
74455
?4861
?4 868

74970
75042
?5263
?53 78
75382
?581 8
75915
?6005
?62 10
?6433

?6545
?6?03
?6854
??068

77075
77221

77252

Chicago, IIl.

. . Milwaukee, Wis.
. .Chicago, IlI.

. New York, N.Y.

Conn.
N. Y.

. . Keasby, N.J.
Corp. ,

Electronics Corp.

zr".i"r'rurre. 
'co"p 

: :. : . ,o;;titil;lirTl,oli.
Mepco Division of Sessions Clock Co.

presiore co.p. . . . : : . . . . . 
*ll"i-'ii$:', 

h1;
Schnitzer Ailby Products Co. . Elizabeth, N.J.
Electronic Industries Association

Standard tube or semi-conductor Oevice.
any manufacturer.

8020? Unimax Switch, Div. Maxon Electronics
Corp. . Wallingford, Conn.

80223 United Transformer Corp New York, N.Y.
80248 OxJord Electric Corp. Chicago, IIl,
80294 Bourns Inc. . Riverside, Cal.
80411 Arco Div. of Robertshaw Controls Co.

80486 An siar proaucts i;.. . : . : : . :;:]il113. 3li3
80509 Avery Label Co. Monrovia, Cal.
80583 Hammarlund Co. , Inc. . Mars HiIl, N. C.
80640 Stevens, Arnold, Co.,Inc. Boston, Mass.
80813 Dimco Gray Co. Dayton, Ohio
81030 International Inst. Inc. . Orange, Conn.
810?3 Grayhill Co. . LaGrange, Il1.
81095 Triad Transformer Corp. Venice, CaI.
81312 Winchester Elec. Div. Litton Ind. . Inc.

Oakville, Conn.
81349
814 83

B 1541
81 860

82042
82047

Electric Div. Hoboken, N.,J.
82116 Electric Regulator Corp. Norwalk, Conn.
82142 Jeffers Electronics Division of

Speer Carbon Co. . Du Bois, Pa.
821?0 Fairchild Camera & Inst. Corp. ,

Space & Defense Systems Div. .Paramus, N.J.
Magurie Industries, Inc. Greenwich, Conn.
Sylvania Electric Prod. , Inc.

Electronic Tube Division . . .Emporium , Pz.
Astron Corp. . .East Newark, Harrison, N. J.
Switchcraft, Inc Chicago, I1I.
Metals & Controls Inc. .

Vector Electronic Co.
Carr Fastener Co.
New Hamnshire BalI

Bearing, Inc. .Peterborougll N. H.
83125 General Instrument Corp. ,

Capacitor Div.. Darlington, S. C.
83148 ITT Wire and Cable Div. . .Los Angeles, Cal.
83186 Victory Eng. Corp. Springfield, N. J.
83298 Bendix Corp. , Red Bank Div.. . Red Bank, N.J.
83315 Hubbeil Corp. . Mundelein, IlI.
83324 Rosan Inc. . Newport Beach, Cal.
83330 Smith, Herman H. , Inc Brooklyn, N. Y.
83332 Tech Labs Palisades Park, N. J.
83385 Central Screw Co. . . . Chicago, Ill.
83501 Gavitt Wire and Cable Co. , Div. of

Amerace Corp. Brook-field, Mass.
83594 Burroughs Corp. , Electronic

Tube Div. Plainfield, N. J.

Allied Control
Allmetal Screw P"oar.tCo. .

82209
82219

82376
823 89
82647

82 768
82 866
82877
82 893
83058
83086

83 ?40

83777
8382 1

83942
B4L7L
843 96
844tt

. . Quincey, Mass.

. Willoughby, Ohio
Corp. Cambridge, Mass.

Paramus. N. J.

Mo.
III.

Cal.
Ind.
CaI.
Cal.

Union Carbide Corp. ,

Prod. Div.
Model Eng. and Mfg.', h;. . .

Loyd Scruggs Co
Aeronautical tnsi. O Raaio Co.
Arco Electronics Inc
A.J. Glesener Co. , Inc.
TRW Capacitor Div.

. New York, N.Y

. Huntineton. lnd.
Festus. Mo.

N. J.
N. Y.
Cal.
Neb.
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Providence, R. L
Lamp Works . .Chicago, Iil.

. .Chicago, Ill.
Midland. Mich.

Co. ,

SpencerProducts ....A
Phillips-Advance Control Co. .

Research Products Corp.
Rolton'Mfg. Co. , Inc.

CODE LIST OF MANUFACTURERS (Continued) 

Code 
No. 

Manufacturer 
Address Code 

Manufacturer 
Address Code 

19644 
19701 
20183 
21226 
21355 
21520 
23020 
23042 
23783 
24455 
24655 
24681 
26365 
26462 
26851 
26992 
28480 
28520 
30817 

33173 
35434 
36196 

36287 

37942 
39543 
40920 
40931 
42190 
43990 
44655 
46384 
47904 
48620 

49956 
52090 
52983 
54294 
55026 
55933 
55938 

56137 
56289 
58474 
59446 
59730 
60741 
61775 

62119 
63743 
64959 
65092 
66295 
66346 

70276 
70309 
70318 

70417 
70485 
70563 
70674 
70903 
70998 
71002 
71034 
71041 

71218 
71279 
71286 
71313 

71400 

71436 
71447 
71450 
71468 
71471 

00015-49 

LRC Electronics .. Horseheads. N. Y. 
Electra Mfg. Co. Independence, Kansas 
General Atronics Corp. Philadelphia, Pa. 
Executone, Inc, Long Island City, N. Y. 
Fafnir Bearing Co. ,The New Britian, Conn. 
Fansteel Metallurgical Corp .... N. Chicago, Ill. 
General Reed Co. . .. Metuchen, N.J, 
Texscan Corp. . ......... Indianapolis, Ind. 
British Radio Electronics Ltd, .. Washington,D.C. 
G. E. Lamp Division, Nela Park,Cleveland, Ohio 
General Radio Co. . .... West Concord. Mass, 
Memcor Inc. ,Comp. Div. .Huntington,Ind. 
Gries Reproducer Corp. . New Rochelle, N. Y. 
Grabert File Co. of America, Inc. Carlstadt, N. J. 
Compac 'Hollister Co. Hollister. Cal. 
Hamilton Watch Co. Lancaster, Pa. 
Hewlett-Packard Co. Palo Alto, Cal. 
Heyman Mfg. Co. .. Kenilworth. N.,T. 
Instrument Specialties Co. 

Inc. . . Little Falls, N. J. 
G. E. Receiving Tube Dept. . Owensboro, Ky. 
Lectrohm Inc. . ...... Chicago, Ill. 
Stanwyck Coil Products. 

Ltd. Hawkesbury, Ontario, Canada 
Cunningham, W. H. & Hill, 

Ltd. . Toronto, Ontario, Canada 
P. R. Mallory & Co. ,Inc. . . Indianapolis, Ind. 
Mechanical Industries Prod. Co. Akron. Ohio 
Miniature Precision Bearings, Inc .. Keene. N. H. 
Honeywell Inc. . .... Minneapolis, Minn. 
Muter Co. . .. Chicago, Ill. 
C. A. Norgren Co. Englewood, Colo. 
Ohmlte Mfg. Co. . Skokie, Ill. 
Penn Eng. &Mfg. Corp. .Doylestown, Pa. 
PolaroId Corp. . .. Cambridge. Mass. 
Precision Thermometer & 
Inst. Co. Southampton, Pa. 

Microwave & Power Tube Div ... Waltham, Mass. 
Rowan Controller Co. . . ... Westminster, Md. 
HP Co Med. Elec. Div. Waltham, Mass. 
Shallcross Mfg. Co. Selma, N. C. 
Simpson Electric Co. Chicago, Ill. 
Sonotone Corp. . .... Elmsford. N. Y. 
Raytheon Co. Commercial Apparatus 

& System Div. So. Norwalk, Conn. 
Spaulding Fibre Co .. Inc. . Tonawanda, N. Y. 
Sprague Electric Co. North Adams, Mass. 
Superior Elect. Co. . . Bristol. Conn. 
Telex Corp. . Tulsa, Okla. 
Thomas & Betts Co. . Elizabeth, N.J. 
Triplett Electrical Inst. Co. Bluffton. Ohio 
Umon Switch and Signal Div. of 
Westinghouse Air Brake Co. . Pittsburgh, Pa. 

Universal Electric Co. Owosso. Mich. 
Ward-Leonard Electric Co. Mt. Vernon, N. Y. 
Western Electric Co. , Inc. New York. N. Y. 
Weston Inst. Inc. Weston-Newark . .Newark, N.J. 
Wittek Mfg. Co. . .. Chicago, Ill. 
Minnesota Mining & Mfg. Co. 
Revere Mincom Div. . ... 8t. Paul, Minn. 

Allen Mfg. Co. . ...... Hartford. Conn. 
Allied Control .... New York. N. Y. 
Allmetal Screw Product Co. , Inc. 

. . . . . . . Garden City, N. Y. 
Amplex. Div. of Chrysler Corp. . Detroit, Mich. 
Atlantic India Rubber Works, Inc .. Chicago. Ill. 
Ampente Co .. Inc. Union City, N. J. 
ADC Products Inc. . .Minneapolis, Minn. 
Belden Mfg. Co. . Chicago. Ill. 
Bird Electric Corp. . ....... Cleveland. OhIO 
Birnbach Radio Co. New York. N. Y. 
Bliley Electric Co. ,Inc. . ...... Ene. Pa. 
Boston Gear Works Div. of 

Murray Co. of Texas 
Bud Radio. Inc. 

. Quincey, Mass. 
Willoughby, Ohio 

Cambridge Thermionics Corp. Cambridge, Mass. 
Camioc Fastener Corp. Paramus, N.J. 
Cardwell Condenser Corp. 

. Lindenhurst. L. I. . N. Y. 
Bussmann Mfg. Div. of 

McGra\v-Edison Co. St. Louis. Mo. 
Chicago Condenser Corp. . Chicago, Ill. 
Calif. Spring Co .• Inc. Pico-Rivera, Cal. 
CTS Corp. . . Elkhart, Ind. 
ITT Cannon Electric Inc. Los Angeles, Cal. 
Cinema. Div. Aerovox Corp ..... Burbank. Cal. 

Revised: May. 1970 

No. 

71482 C. P. Clare & Co. 
71590 Centralab Div. of 

.Chicago. Ill. 

71616 
71700 
71707 
71744 
71785 

71984 
72136 

72619 
72656 

72699 

72765 
72825 
72928 
72962 
72964 
72982 
73061 
73076 
73138 

73293 

73445 
73506 

73559 
73586 
73682 

73734 
73743 
73793 
73846 
73899 
73905 
73957 
74276 
74455 
74861 
74868 

Globe Union Inc ......... MilwaUkee, Wis. 
Commercial Plastics Co. . ... Chicago, Ill. 
Cornish Wire Co. , The .. New York. N. Y. 
Coto Coil Co. ,Inc. Providence. R. I. 
Chicago Miniature Lamp Works ... Chicago, Ill. 
Cinch Mfg. Co., 

Howard B. ,Jones Div. . .... Chicago, Ill. 
Dow Corning: Corp. . ....... Midland, Mich. 
Electro Motive Mfg. Co., Inc. 

Dial ight Corp. 
Willimantic, Conn. 

.Brooklyn. N. Y. 
Indiana General Corp. , 

Electronics Div. 
General Instrument Corp. 

. Keasby, N. J. 

Cap Division. Newark, N. J. 
Drake Mfg. Co. Harwood Heights, Ill. 
Hugh H. Eby Inc. Philadelphia, Pa. 
Gudeman Co. .Chicago. Ill. 
Elastic Stop Nut Corp. . ...... Union, N. ,J, 

Robert M. Hadley Co ...... Los Angeles. Cal. 
Erie Technological Products. Inc. .Erie, Pa. 
Hansen Mfg. Co .. Inc. . Princeton, Ind. 
H. M. Harper Co. . .. Chicago, Ill. 
Helipot Div. of Beckman Inst. Inc. 

Fullerton, Cal. 
Hughes Products Division of 

Hughes Aircraft Co. .. Newport Beach, Cal. 
Amperex Elect. Co. . Hieksville, L. I.. N. Y. 
Bradley Semiconductor Corp. 

..... New Haven. Conn. 
Carllllg Electric. Inc. 
Circle F Mfg. Co. 
George K. Garrett Co. 

Hartford, Conn. 
. ..... Trenton. N.J. 

Div. MSL Industries, Inc. Philadelphia. Pa. 
. Chicago. Ill. 

Cincinnati. Ohio 
Elyria, Ohio 

.Goshen. Ind. 
.Brooklyn, N. Y. 

Federal Scre\v Products, Inc. 
Fischer Special Mfg. Co. 
General Industries Co .. The. 
Goshen Stamping & Tool Co. 
JFD Electronics Corp. 
Jennings Radio Mfg. Corp. 
Groove-Pin Corp. 

San Jose, Cal. 
· . Rid~efie1d, N.J. 

....... Neptune, N.J. Signalite Inc. 
.J. H. Winns, and Sons 
Industrial Condenser Corp. 
R. F. Products Division of 

Winchester, Mass. 
. Chicago, Ill. 

Amphenol-Borg Electronic Corp. 
Danbury, Conn. 

74970 E. F. Johnson Co. · Waseca, Minn. 
75042 Ir.tcrnational Resistance Co. 
75263 Keystone Carbon Co .. Inc. 
75378 CTS Knights, Inc. 

Philadelphia, Pa. 
· St. Marys, Pa. 

. Sandwich. Ill. 
· Mt. Vernon. N. Y. 

.Chicago, Ill. 
75382 Kulka Electric Corp. 
75818 Lenz Electric Mfg. Co. 
75915 Littlefuse, Inc. Des Plaines. Ill. 

. Erie, Pa. 76005 Lord Mfg. Co. 
76210 C. W. Marwedel .. San Francisco, Cal. 
76433 General Instrument Corp. 

Micamold Division ...... Newark. N.J. 
76487 James Millen Mfg. Co. Inc. Malden. Mass. 
76493 J. W. Miller Co. . . Los Anr;eles. Cal. 
76530 Cinch-Monadnock, Div. of United Carr 

76545 
76703 
76854 
77068 

77075 
77221 

77252 

77342 

77630 
77638 

77764 
77969 
78189 

Fastener Corp . 
Mueller Electric Co. 
National Union 
Oak Manufacturing Co. 
The Bendix Corp. , 

· San Leandro, Cal. 
· Cleveland, Ohio 
.. Newark, N.J. 

.. Crystal Lake. Ill. 

Electrodynamics Div. N. Hollywood, Cal. 
Pacific Metals Co. . ... San Francisco. Cal. 
Phaostran Instrument and 

Electronic Co. 
Philadelphia Steel and 

So. Pasadena, Cal. 

Wire Corp. ........ . Philadelphia , Pa . 
American Machine & Foundry Co. 

Potter &.: Brumfield Div. . Princeton, Ind. 
TRW Electronic Components Div. Camden. N.J. 
General Instrument Corp .. 

Rectifier Division.. . .... Brooklyn, N. Y. 
Resistance Products Co. Harrisburg, Pa. 
Rubbercraft Corp. of Calif. . Torrance, Cal. 
Shake proof Division of 

Illinois Tool Works. ... E1gin, Ill. 
78277 Sig-ma .. So. Braintree, Mass. 
78283 Signal Indicator Corp. 
78290 Struthers-Dunn Inc. 

New York, N. Y. 
Pitman, N. J. 

No. 

78452 
78471 
78488 
78493 
78553 
78790 
78947 
79136 
79142 
79251 
79727 

79963 
80031 

80033 
80120 
80131 

80207 

80223 
80248 
80294 
80411 

80486 
80509 
80583 
80640 
80813 
81030 
81073 
81095 
81312 

81349 
81483 
81541 
81860 

82042 
82047 

82116 
82142 

82170 

82209 
82219 

82376 
82389 
82647 

82768 
82866 
82877 
82893 
83058 
83086 

83125 

83148 
83186 
83298 
83315 
83324 
83330 
83332 
83385 
83501 

83594 

83740 

83777 
83821 
83942 
84171 
84396 
84411 

Manufacturer Address 

Thompson-Bremer & Co. Chicago. Ill. 
Tilley Mfg. Co. San Francisco, Cal. 
Stackpole Carbon Co. . .. St. Marys. Pa. 
Standard Thomson Corp. . .. Waltham. Mass. 
Tinnerman Products, Inc. Cleveland. Ohio 
Transformer Engineers . San Gabriel, Cal. 
Ucinite Co. . ...... Newtonville. Mass. 
Waldes Kohinoor Inc ... Long Island CIty, N. Y. 
Veeder Root, Inc. . . Hartford. Conn. 
Weneo Mfg. Co. Chicago, Ill. 
ContiIlPntal-Wirt Electronics Corp. 

· . Philadelphia, Pa. 
Zierick Mfg. Corp. New Rochelle, N. Y. 
Mcpco Division of Sessions Clock Co. 

· . Morristown, N. J. 
Prestole Corp. Toledo, Ohio 
Schnitzer Alloy Products Co. Elizabeth, N.J. 
Electronic Industries Association. 

Standard tube or semi-conductor device, 
any manufacturer. 

Unimax Switch, Div. Maxon Electronics 
Corp. WallIngford, Conn. 

United Transformer Corp. . New York. N. Y. 
Oxford Electric Corp. Chicago. Ill. 
Bourns Inc. RiverSide, Cal. 
Arco Div. of Robertshaw Controls Co. 

Columbus, Ohio 
All Star Products Inc. . Defiance. Ohio 
Avery Label Co. Monrovia, Cal. 
Hammarlund Co. , Inc. Mars Hill, N. C. 
Stevens, Arnold, Co. ,Inc. . Boston, Mass. 
Dimco Gray Co. Dayton, Ohio 
International Inst. Inc. . . Orange, Conn. 
Grayhill Co. . . LaGrange, Ill. 
Triad Transformer Corp. Venice. Cal. 
Winchester Elec. Div. Litton Ind. , Inc. 

Oakville. Conn. 
Mil1tary Specification 
International Rectifier Corp. El Segundo. Cal. 
Airpax Electronics, Inc. Cambridge, Maryland 
Barry Controls, Div. Barry Wright Corp. 

Watertown, Mass. 
Carter Precision Electric Co. Skokie, Ill. 
Sperti Faraday Inc. Copper Hewitt 

Electric Div. Hoboken, N.J . 
Electric Regulator Corp. Norwalk, Conn. 
Jeffers Electronics Division of 

Speer Carbon Co. . .. Du Bois, Pa. 
Fairchild Camera & Inst. Corp. 

Space & Defense Systems Div .. Paramus, N. J. 
Magurie Industries, Inc. .. Greenwich, Conn. 
Sylvania Electric Prod. , Inc. 

Electronic Tube Division .Emporium, Pa. 
Astron Corp. .East Newark. Harrison, N. J. 
Switchcraft, Inc. Chicago, Ill. 
Metals &.: Controls Inc. , 

Spencer Products. 
Phillips-Advance Control Co. 
Research Products Corp. 
Rolton'Mfg. Co. , Inc. 

Attleboro, Mass. 
... Joliet, Ill. 

.. Madison, Wis. 
Woodstock, N. Y. 

Vector Electronic Co. 
Carr Fastener Co. 
New Hampshire Ball 

Bearing. Inc. 
General Instrument Corp. 

Capacitor Div. 
ITT Wire and Cable Div. 
Victory Eng. Corp. 

· ... Glendale, Cal. 
Cambridge, Mass. 

.Peterborough, N. H. 

Dar lington, S. C. 
· .Los Angeles, Cal. 

Springfield, N. J. 
Red Bank. N. J. Bendix Corp. , Red Bank Div. 

Hubbell Corp. . Mundelein, Ill. 
.. Newport Beach. Cal. Rosan Inc. 

Smith. Herman H., Inc. 
Tech Labs 

Brooklyn, N. Y. 
Palisades Park, N. J. 

Central Screw Co. Chicago, Ill. 
Gavitt Wire and Cable Co. , Div. of 

Amerace Corp. Brookfield, Mass. 
Burroughs Corp. , Electronic 

Tube Div. PlainfIeld, N.J. 
Union Carbide Corp. , Consumer 

Prod. Div. . New York, N. Y. 
Model Eng. and Mfg. , Inc. . Huntington, Ind. 
Loyd Scruggs Co. . Festus, Mo. 
Aeronautical Inst. & Radio Co. .Lodi, N.J. 
Arco Electronics Inc. . ... Great Neck, N. Y. 
A. ,T. Glesencr Co. ,Inc. San FranciSCO, Cal. 
TRW Capacitor Div. Ogallala, Neb. 
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Code
No.

948?0
85454
85471
85474
85660
8591 I
861 ?4

8619?

86579
86684

86928
8?034
872 16

87473

8?664
8?930
88140
88220
88698
8923 1

89473
894?9
89665
90030
901 79

90365

91260
91345
91418
91506
9163 7

91662
916?3
91?37
9182?
91886

coDE UST

Code
Manufacturer Address No.

OF fiIANUFACTURERS {Conti nued }

Manufacturer Address

91929 Honeywell Inc. , Micro Switch

91961
92 180
9236?
92607

Nahm-Bros. Slring Co.
Tru-Connector Corp. . .

Elgeet Optical Co. , Inc.
Tensolite Insulated Wire

92742 IMC Magnetics Corp.
N. Y.
N. Y.
N. J.92966 Hudson Lamp Co.

93332 Sylvania Electric Prod. Inc. ,

SemiconductorDiv. ....Woburn,Mass.
93369 Robbins & Myers Inc. . Pallisades Park, N.J.
93410 Stemco Controls, Div. of Essex

Wire Corp. Mansfield, Ohio
93632 Waters Mfg. Co. . Culver City, Cal.
93929 G. V. Controls Livingston, N.J.
94137 General Cable Corp. Bayonne, N.J.
94L44 Raytheon Co. , Comp. Div. ,

Ind. Comp. Operations . . Quincy, Mass.
94148 Scientif ic Electronics

Products , Inc. Loveland, CoIo.
94154 Wagner Elect. Corp. ,

Tung-SoI Div. Newark, N.J.
9419? Curtiss-Wright Corp. ,

Electronics Div. .East Patterson, N.J.
94222 South Chester Corp. . Chester, Pa.
94330 Wire Cloth Products, Inc. .Bellwood, Ill.
943?5 Automatic Metal Products Co. Brooklyn, N. Y.
94682 Worcester Pressed Aluminum Corp.

e46e6 M;;;";;;r; ;i";;"1; a;. : : : .11'.'T'liJ;-il"iti:
95023 George A. Philbrick Researchers, Inc.

e5146 ei"o dr".t. nirs. b;. : : . : : . ;f':;'nl; #x33:
95236 Allies Products Corp. Diania, Fla.
95238 Continental Connector Corp. . Woodside, N. Y.
95263 Leecraft Mfg. Co. , Inc .Long Island, N.Y.
95265 National Coil Co Sheridan, Wyo.
95275 Vitramon, Inc. . .Bridgeport, Conn.
95348 Gordos Corp. Bloomfield, N. J.
95354 Methode Mfg. Co. RoIIing Meadows, IIl.
95566 Arnold Engineering Co. Marengo, III.
95712 Dage Electric Co. , Inc Franklin, Ind.
95984 Siemon Mfg. Co. Wayne, III.
9598? Weckesser Co. Chicago, III.
96067 Microwave Assoc. , West, Inc. Sunnyvale , CaI.

Manufacturer Address

Olean, N. Y.
. Mt. Carmel, IlI.
Los Angeles, CaI.

N. Y.
N. Y.
Cal.

CaL
Cal.

N. Y.
Cal.
Ohio

Minn.

Cal.
N. Y.

-El Monte, Cal.

Pa.
Ohio

N. J.
CaI.
Cal.

Pa.

Code
No.

96095
962 56
96296
96396

96330
96341
96501
96508
96?33
96881
97464
9?539
I ?979
I 7983

98141
981 59
98220

982 ?B

98291
983 ?6
98410
9B?3 1

98?34

9882 1

989?B

99109
99313
993 ?8
99515
9970?

99800
99848
99928
99934
99942

9995?

w!"t""t

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code for Manulacturers Handbook.

e0?63 unii"ac;"; F";;";;; b;; : : : ::tl::*J3, ill:
909?0 Bearing Engineering Co. . San Francisco, Cal.
91146 ITT Cannon Elect. Inc. , Salem Div.

Salem, Mass.
. . . San Francisco, Cal.
Co. EI Monte, Cal.

Chicago, I1l.
. Attleboro, Mass.
. Columbus, Nebr.
Willow Grove, Pa.

New York. N. Y.
Wakefield, Mass.

Redwood City, Cal.
. Chicago, Ill.

0000F Malco Tool and Die Los Angeles, Calif .

00002 WiIIow Leather Products Corp. Newark, N.J.
000AE} ETA England
00088 Precision Instrument Comp. Co. Van Nuys, Cal.

00015-49
Revised: May, 19?0

Park, Cal.

000CS Hewlett-Packard Co., Colorado 000@ Cooltron. . .Oakland, Cal.
SpringsDiv..., Coloradosprings,Colorado 000WW CaliiorniaEasternLab....,Burtington,Cal.

0O0MM RubberEng. &Development...Halryard, Cal. 000YY S.K. SmithCo. .,LosAngeles, CaI
000NN A"N"DMig. Co. ..........SanJose, Cal.

From : Handbook Supplements
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. San
Co. . . San

CODE LIST OF MANUFACTURERS (Continued) 

Code Code Code 
No. Manufacturer Address No. Manufacturer Address No. Manufacturer Address 

94870 
85454 
85471 
85474 
85660 
85911 
86174 
86197 

86579 
86684 

86928 
87034 
87216 

87473 

87664 
87930 
88140 
88220 
88698 
89231 
89473 
89479 
89665 
90030 
90179 

90365 

90763 
90970 
91146 

91260 
91345 
91418 
91506 
91637 
91662 
91673 
91737 
91827 
91886 

Sarkes Tarzian, Inc. .Bloomington, Ind. 
Boonton Molding Company . . Boonton, N. J. 
A. B. Boyd Co. . ... San Francisco, CaL 
R. M. Bracamonte & Co .... San Francisco, CaL 
Koiled Kords, Inc. . Hamden, Conn. 
Seamless Rubber Co. . ..... Chicago, TIL 
Fafnir Bearing Co. Los Angeles, Calif. 
Clifton Precision Products Co. , Inc. 

. . . . . . . .. . ...... Clifton Heights, Pa. 
Precision Rubber Products Corp. Dayton, Ohio 
Radio Corp. of America, Electronic Compo 

& Devices Division ... Harrison, N.J, 
Seastrom Mfg. Co. . .. Glendale, Cal. 
Marco Industries Anaheim, Cal. 
Philco Corporation (Lansdale Division) 

.. Lansdale, Pa. 
Western Fibrous Glass Products Co. 

.. San FranCiSCO, Cal. 
Van Waters & Rogers Inc ... San FranciSCO, Cal. 
Tower Mig. Corp. PrOVidence, R. L 
Cutler-Hammer, Inc. . . Lincoln, Ill. 
GoUld-National Batteries, Inc ... St. Paul, Minn. 
General Mills, Inc. Buffalo, N. Y. 
Graybar Electric Co. . . Oakland, Cal. 
G. E. Distributing Corp. . .. Schenectady, N. Y. 
Security Co. . . . . . Detroit, Mich. 
United Transformer Co. . . Chicago, Ill. 
United Shoe Machinery Corp .... Beverly, Mass. 
U. S. Rubber Co. , Consumer Ind. & 

Plastics Prod. Div. . ... Passaic, N. J. 
Belleville Speciality Tool Mfg. , Inc. 

..... Belleville, Ill. 
United Carr Fastener Corp. . .... Chicago, Ill. 
Bearing Engineering Co .... San Francisco, Cal. 
ITT Cannon Elect. Inc., Salem Div. 

Salem, Mass. 
Connor Spring Mfg. Co .... San Francisco, Cal. 
Miller Dial & Nameplate Co. EI Monte, Cal. 
Radio Materials Co. . . Chicago, Ill. 
Augat Inc. . . Attleboro, Mass. 
Dale ElectroniCS, Inc. . Columbus, Nebr. 
Eleo Corp. . Willow Grove, Pa. 
Epiphone Inc. . .... New York, N. Y. 
Gremar Mfg. Co. ,Inc ...... Wakefield, Mass. 
K F Development Co. Redwood City, Cal. 
Maleo Mfg. , Inc. . . . Chicago, Ill. 

91929 

91961 
92180 
92367 
92607 

92702 
92966 
93332 

93369 
93410 

93632 
93929 
94137 
94144 

94148 

94154 

94197 

94222 
94330 
94375 
94682 

94696 
95023 

95146 
95236 
95238 
95263 
95265 
95275 
95348 
95354 
95566 
95712 
95984 
95987 
96067 

Honeywell Inc. , Micro Switch Division 
. . .. Freeport, Ill. 

Nahm-Bros. Spring Co. Oakland, Cal. 
Tru-Connector Corp. . . . . Peabody, Mass. 
Eigeet Optical Co. , Inc. Rochester, N. Y. 
Tensolite Insulated Wire Co. , Inc. 

Tarrytown, N. Y. 
IMC Magnetics Corp .... Westbury, L.I., N.Y. 
Hudson Lamp Co. . . Kearney, N. ,J. 
Sylvania Eledric Prod. Inc. , 

Semiconductor Div. . .Woburn, Mass. 
Robbins & Myers Inc .... Pallisades Park, N. J. 
Stemco Controls, Div. of Essex 

Wire Corp. Mansfield, Ohio 
Waters Mfg. Co. . . Culver City, Cal. 
G. V. Controls Livingston, N. J. 
General Cable Corp. Bayonne, N.J. 
Raytheon Co. , Compo Div. , 

Ind. Compo Operations. Quincy, Mass. 
Scientific Electronics 

Products, Inc .. 
Wagner Elect. Corp., 

Tung-Sol Div ... 
Curtiss-Wright Corp. , 

. ..... Loveland, Colo. 

Newark, N.J. 

Electronics Div. . .East Patterson, N. J. 
&mth Chester Corp. . . Chester, Pa. 
Wire Cloth Products, Inc ....... Bellwood , Ill. 
Automatic Metal Products Co. Brooklyn. N. Y. 
Worcester Pressed Aluminum Corp. 

. . . Worcester, Mass. 
Magnecraft Electric Co ........ Chicago, Ill. 
George A. Philbrick Researchers, Inc. 

.. Boston, Mass. 
Aleo Elect. Mfg. Co. .. . .. Lawrenre, Mass. 
Allies Products Corp. Diania, Fla. 
Continental Conneetor Corp. .. Woodside, N. Y. 
Leecraft Mfg. Co., Inc. . .Long Island, N. Y. 
National Coil Co. . . . .. Sheridan, Wyo. 
Vitramon, InC'. 
Cordos Corp. 
Methode Mfg. Co ... 
Arnold Engineering Co .. 
Dage Electric Co. , Inc. 
Siemon Mfg. Co. 
Weckesser Co. 

.... Bridgeport, Conn. 
Bloomfield, N. J. 

Rolling Meadow s, Ill. 
. Marengo, Ill. 
Franklin, Ind. 

Wayne, Ill. 
Chicago. Ill. 

Microwave Assoc. , West, Inc. Sunnyvale, Cal. 

96095 Hi-Q Div. of Aerovox Corp. . Olean, N. Y. 
96256 Thordarson-Meissner Inc .... Mt. Carmel, Ill. 
96296 Solar Mfg. Co. . . . . Los Angeles, Cal. 
96396 Microswitch, Div. of 

Minn. -Honeywell . Freeport, Ill. 
96330 Carlton Screw Co. . ... Chicago, Ill. 
96341 Microwave Associates, Inc .. Burlington, Mass. 
96501 Excel Transformer Co. . ... Oakland, Cal. 
96508 Xcelite, Inc. . .Orchard Park, N. Y. 
96733 San Fernando Elec. Mfg. Co. San Fernando, Cal. 
96881 Thomson Ind. Inc. . ... Long Island, N. Y. 
97464 Industrial Retaining Ring Co ... Irvington, N. J. 
97539 Automatic & Precision Mfg ... Englewood, N. J. 
97979 Reon Resistor Corp ......... Yonkers, N. Y. 
97983 Litton System Inc., Adler-Westrex 

Commun. Div. . . New Rochelle, N. Y. 
98141 R-Tronirs, Inc. Jamaica, N. Y. 
98159 Rubber Teck, Inc. . ... Gardena, Cal. 
98220 Hewlett-Packard Co. 

Medical Elec. Div. 
98278 Microdot, Inc. 
98291 Sealectro Corp. 
98376 Zero Mfg. Co. 
98410 Etc Inc. 
98731 General Mills Inc. 

· .. Pasadena. Cal. 
So. Pasadena, Cal. 
Mamaronech, N. Y. 

. Burbank, Cal. 
Cleveland, Ohio 

Electronics Div. 
Minneapolis, Minn. 

98734 Paeco Division of Hewlett-Packard Co. 
Palo Alto. Cal. 

98821 North Hills Electronics. Inc. . Glen Cove, N. Y. 
98978 International Electronic Research Corp . 

· ... Burbank, Cal. 
99109 COlumbia Technical Corp. New York, N. Y. 
99313 Varian Associates. . Palo Alto, Cal. 
99378 ALlee Corp. Winchester. Mass. 
99515 Marshall Ind , Capacitor Div .. Monrovia, Cal. 
99707 Control Switch Division, Controls Co. 

of America . El Sehrundo, Cal. 
99800 Delevan Electronics Corp. East Aurora. N. Y. 
99848 Wileo Corporation Indianapolis, Ind. 
99928 Branson Corp. Whippany, N.J. 
99934 Rembrandt, Inc. Boston, Mass. 
99942 Hoffman Electronics Corp. , 

Semiconductor Division .. El Monte, Cal. 
99957 Technology-Instrument Corp. 

of California Newbury Park, Cal. 

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code [or Manufacturers Handbook. 

OOOOF 
OOOOZ 
OOOAB 
OOOBB 

00015-49 

Malco Tool and Die Los Ange les, Calif. 
Willow Leather Products Corp ... Newark, N.J. 
ETA England 
Precision Instrument Compo Co. Van Nuys, Cal. 

Revised: May. 1970 

OOOCS Hewlett-Packard Co., Colorado 
Sprmgs Div .. " Colorado Springs, Colorado 

OOOMM Rubber Eng. & Development ... Hayward, Cal. 
OOONN A "Nfl D Mfg. Co. .San Jose. Cal. 

OOOQQ CooHron 
OOOWW Cali'fornia Eastern Lab. 
OOOYY S. K. Smith Co. 

. Oakland, Cal. 
· . Burlington, Cal. 
· Los Angeles, Cal. 

From: Handbook Supplements 
H4-1 Dated January 1970 
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