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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the
Bureau’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

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 misuse 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 1

SECTION |1

GENERAL

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.

INFORMATION

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 amptitude 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 V rms, output
002 High stability Crystal Oven
003 Deletion of Crystal Oven
004 Isolated Digital Input
005 5V ms 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.

3330A/B FREQUENCY SECTION

Frequency Stability.

Longterm: * 1 x 108 per day
£ 1 x 107/ per month

Temperature: 20°C to 30°C: = 1
0°C to 55°C: + 1 x 1077 of frequency at 25°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.
3330B: >70dB below selected output or
- 110 dBm/50 £2, whichever is greater.

less than

X 10'8 of frequency at 25°¢C.

3330A AMPLITUDE SECTION

Amplitude.
Maximum 2 Vrms
Maximum 1 Vrms

10% open circuit.
10% into 50 ohms.

+ I+

Frequency Response (10 kHz Reference}: + 0.5dB over total
range.

33308 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/10 dB step.

Sweep Output
Stepped dc voltage proportional to sweep position of frequency
or amplitude, O to + 10 V.

Accuracy: * 0.2% of full scale
Linearity: + 0.1% of full scale

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

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 +2699 to
+ 0.5 + 0.05
-16.55 -18.31 3.00
-16.55 to -18.31 to 3.00 to
+ 05 +0.10
- 36.55 - 38.31 -23.00
-36.55 to -38.31 to -23.00 to
+05 + 0.20
- 66.55 - 68.31 -53.00
-86.55 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
(>10 Hz) or Leveling FAST (>1 kHz) specification.

position, add 0.5 dB to leveling SLOW

Table 1-2. General Information.

3330A/B FREQUENCY SECTION

Frequency Range: 0.1 Hz to 13,000,999 9 H2
Frequency Resolution: 0.1 Hz (8 digits + overrange).

internal 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:
-5V: - 7t0-15x 107 of value at 0 V
+5V: 4+ 5t01x 107 of value at 0 vV
REF OSC switch in EXT position and no external
applied:
20 to 40 ppm total adjustment range

reference

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 ( ie., 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.

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
Switchingand | <1 msto|<1msto | <t msto |<1 msto within
Settling Time within within within bHz:| 500 Hz: <50 ms
500 uHz |0.05 Hz {<50msto | to within 1 Hz
within
0.01 Hz

3330A AMPLITUDE SECTION
Amplitude Range: 0 dBm to + 13 dBm, front panei 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/1% depth).
33308 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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Section [

Table 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
adjustable by user to compensate for external attenuation or
amplification.

Amplitude Modulation.
External modulation source required, rear panel BNC. 100 Hz to
100 kHz, 095 V rms for 95% moduiation 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 ASCIl code. Each control has an
ASCII code assigned to it.

Timing: Maximum of 310 usec 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 POINT.

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 Requirements
“Low' 0V to 0.4 V (6 mA max) or contact
{Logical “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 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 (8-4-2-1) lines to
indicate sweep position. (e.g., count of 500 indicates
center frequency or amplitude).

Sweep Status: One line to indicate when
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.

instrument is

Sweep.

Digital sweeping of both frequency and amplitude in the 33308
and frequency in the 3330A. When sweeping frequency automat-
jically, 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: 0°C to + 55°C
Storage Temperature: - 40°C to + 70°C

Turn on Time:
Application of power to “On’: < 20 min to within * 1 x 107
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 W on.

Weight
3330A: 49 1b (22.1 kg).
shipping 58 Ib (26. 4 kg).
3330B: 531b (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: +11.3dBmto-1.7dBm

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 per month
Temperature: 20°C to 300C +1 x 10'9 of freguency at 250C.
0°C to + 55°C: + 1 x 108 of frequency at 25°C.

Physical orientation: 5 x 108 total change in frequency for any
physical orientation of instrument with respect to gravity.

Freguency 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/8B is to use an external reference.

1-3
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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™® maximum control.

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

order -hp- Part

Isolated Digital Input
Option 004 (Factory installation only)

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

DC lsolation + 250V
AC lsolation > 30dB,0to 1 MHz

5V 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:+27dBmto + 14 dBm into 50 ohms
3330B: +26.99 dBm to - 73 dBm into 50 ohms

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

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. 03330-66588

1-14. ACCESSORIES AVAILABLE.

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

11236B Interfacing Cable

11451A Optional Interface Cable Kit

11452A Hi Stability Oven, Option 002

11455A 5 V-50 £ Output Option 005, 3330A
11455B 5 V50 £ Output Option 005, 3330B
5060-8744 Rack Mounting Kit

10631A/B/C
11048C
11094C

HP-IB Cables
50 Feedthrough (precision)
7582 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 VI 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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SECTION I
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 REQUIREMENTS.

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

115V + 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.

2-7. GROUNDING REQUIREMENTS.

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. The offset pin on the power cable

is the ground wire.
l 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.

29. ENVIRONMENTAL REQUIREMENTS.

2-10. The 3330A/B is equipped with a cooling fan
mounted on the rear panel. The instrument 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 0°C to 550C (32°F to 131°F)  or
stored where the ambient temperature exceeds -40°C  to
70°C (- 40°F to 158°F).

STD-B-4732

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 modute 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
230V -1.5 Amp NB 2110-0043

Figure 2-1. Voltage Selection.

2-1
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WHEN MOUNTING THE 33304/B IN AN INSTRUMENT
RACK, CARE SHOULD BE TAKEN TO SUPPORT THE
REAR OF THE INSTRUMENT. FAILURE TO DO SO
MAY CAUSE 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.

2-2
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¢. 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 (1EC).

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

N

. / o, %
% NS

8/20~1348 B8I20-0698

8120-1683

8120-1369

*UL LISTED 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 lil, 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-IB lines with the use of the
112368 interface cable, or an HP-1B adapter, 11235A, used
with an HP-IB cable, 10631 A, B, or C.
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SECTION 11l

OPERATING

3-1. INTRODUCTION.

3-2. This section contains information and instructions
necessary for operation of the -hp- Model 3330A/B
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 3330A/B can be operated from any source of
115V £10% or 230V £ 10% at 48 to 66 Hz. The power
receptacle on the rear panel contains the switch for
selecting 115V or 230 V and the input power fuse. The
instrument leaves the manufacturer with the switch in the
115V position. It is necessary to set the 115V/230V
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 1077 of full frequency specifications
from the application of external power to the ON position.

INSTRUCTIONS

3-5. OPERATION,

3-6. Front panel operation of the 3330A/B 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.
3-71. Freguency.

3-8. The frequency range of the 3330A/B is OHz 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, O through 9 digit keys, and Hz, KHz,
or MHz range keys. A description of each control and
indicator follows.

Controls:
— Preface key for entering frequency. The
[ﬁ] 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.

FREQUENCY

QUT OF RANGE

FREQ 7 8 &\9/{ #H

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.
Indicators:

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

FREQUENCY

3-1
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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.

Error indicator. Indicates a programming
srror has been made. Selected program is out
of 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.

OUT OF RANGE

Model 3330A/B

Example:
Program a frequency of 12345678.9 Hz.
Press FREQ
Press1,2,3,4,5,6,7,8,,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, O 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.

Controls:
Preface key for entering frequency step. The

s FREQ STEP key can be pressed at any time
to recall the previous frequency step entry.
[t Y T Digit keys. These keys are used to enter the
LU " desired  frequency step digits. If the fre-
<[5 16| quency step is used in conjunction with the
| N _— L, - . - -
o Tl Sweep ft{nctlon, it is necessary to conmdgr
i 1|z )]l 2 )| the position of the SWEEP STEPS control in
R relation to the size of the frequency step
Lo fle (see Paragraph 3-15).
Range keys. Three ranges are available (Hz,
KHz, and MHz). These keys complete the
programming of the frequency step.

[t Frequency  and frequency step modifier
keys. These keys can be used to modify the
el || frequency or frequency step. To modify the
= frequency, press the FREQ ¢ or FREQ ¢
key. The frequency will be changed up or
down by the amount of the frequency step.
If the FREQ ¢ or FREQ ¥ key is pressed and

3.2

FREQUENCY

STEP

[ S ] | o ED B
] ', i 1o t
s i e 1w e I e
) |y . £4] 10 ¥
(1 h ( 21 | 3 "
[ |
1~
o] .|
L

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
+2,0r 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:

FREQUENCY
STEP

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 automatically placed for a Hz readout. Any
digit below the tenth Hz digit is automatically rejected by
the 3330A/B.
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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

Section III

3-11. Amplitude.

3-12. In the 3330A a 0dBm to +13 dBm 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 d Bm with
a resolution of 0.01 dB. The controls used to program a
desired amplitude (in the sequence they are selected) are
AMPL, O 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.

Controls: (3330B only)

LEVELING
SLow

o
OFFN L B

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 it the programmed fre-
quency is less than 10 Hz. 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 > 10 Hz position for frequencies
less than 10 Hz or the 3330B flatness and
distortion specifications may be degraded.

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

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

LEVELING
SCOW

P 7
OFFn 1 Rl

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.

Indicators: (3330B only)

AMPLITUDE

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 (3330B 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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Controls:

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

i1 e [, 1t Digit keys. These keys are used to enter the
desired amplitude step digits. If the ampli-
4 J|{ s )]{ ¢ }{ tude step is used in conjunction with the
Sweep function, it is necessary to consider
'L 2 2f 2 )l 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 AMPLt{ or AMPL{ 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 STEPx 10, 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.

Indicators:

AMPLITUDE
STEP

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
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AMPLITUDE

STEP

Example:
Program an amplitude of - 30.00 dBm and an amplitude
step of 5.00 dBm
Press AMPL
Press 3, O 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 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 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:

| a4 BXC = <13.0009999 MHz

: 2 <+ 1344 dBm
BxC =>0Hz

2. A7 >.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
3330A/B 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:

rrec -

[ =
somn
cows

TIME/STEP

MIN MAX
CTR FREQUENCY

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.

Scans by ArtekMedia © 2008

Indicators:

CTR

# SWEEPING #

Example:

@ SWEEPING #

Section III

MIN MAX
CTR  AMPLITUDE

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.

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

Program a continuous 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 + 2 = 12.5 kHz.

Maximum SWEEP STEPS =1000,therefore,

Frequency

Step = 25 kHz + 1000 = 25 Hz. To insure the sweep end
points (MIN - MAX FREQUENCY) are not OUT OF

RANGE:

= 12.5kHz + ————1000;25[{2 =

3-5
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12.5kHz + 12.5kHz=25kHz =
MAX FREQUENCY.

BXC _ 155 ppy _1000;25Hz _

125kHz-125kHz = OHz =
MIN FREQUENCY.

A-

Set LEVELING 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

Model 3330A/B

FREQUENCY of .0 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.

3-18. The 3330A/B front and rear panel inputs and
outputs include front panel SWEEP OUTPUT and 50 2
OUTPUT; rear panel BCD OUTPUTS (optional), ALT
OUTPUT, RF +20 MHZ OUT, 1 MHZ OUT,REF TUNE
IN, EXT REF IN, AM IN, REMOTE CONTROL. Explana-
tions of these inputs and outputs are as follows:

R 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.

;7* 3330A/B front panel output.

7777 Special BCD output. The BCD frequency
I o

~—— and amplitude information from the

SWEFP OUTPUT
IR

©
o
©

LMHz OUT

4" (- AMIN  ALT QUTPUT 3" 20-33MHz OUT

REF TUNE IN 2" EXTREF N

Lerw 8 s
"SPECIAL CONNFCTIONS @ ' )
4 N/

REMOTE
CONTROL

e

REF 0SC

OFF

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 1 ground line. (See Section IV
for information concerning BCD signals).
This output available by request only.

@ Amplitude Modulation Input. An external
S signal can be applied to this connector to

~78%  amplitude modulate the 3330A/B signal.
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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-ine 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.

(o8

ALT OUTPUT

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

g 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.

@IT

20-33MHz OLT

@‘ 1 MHz output from 20 MHz VCXO Refer-
ence. Output Voltage =
>220 mV rms/S0 ohms.

IMHz OUT

REF TUNE IN

INT—y EXT

REF 0SC
OFF

SXT REF IN

(o]

REMOTE
CONTROL

Section 111

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
1x 107 of frequency at 0 Vde. -5 Vde
changes frequency a maximum of - 0.7 to
-1.5x 107 of frequency at 0 Vdc. With rear
panel REF OSC in EXT position (standard
3330A/B) and no external reference applied,
+5Vde changes frequency a nominal
4x 107 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 change of frequency
at 0 Vde 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
VCXO0. 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 20MHz 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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Indicates instrument is in remote pro-
gramming mode.

REMOTE

3-19. Remote Hewlett-Packard Interface Bus (HP-1B)
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-1B 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 111

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 bitscan
be changed. Figure 3-3 shows 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
Position Character Code
(Address) * $ 044
Freq (F) L 114
Freq Step M 115
0 0 060
1 1 061
2 2 062
3 3 063
4 4 064
5 5 065
6 6 066
7 7 067
8 8 070
9 9 071
072
Hz = 075
kHz > 076
MHz ? 077
Freq Step X10 Space 040
Freq Step ~10 ! 041
Freq Step X2 $ 044
Freq Step ~2 % 045
Freq i * 052
Freq 4 + 053
Freqg Sweep Mode B 102
Sweep Up | 111
Sweep Down J 110
Sweep Both K 113
10 Steps/SWP D 104
100 Steps/SWP E 105
1000 Steps/SWP G 107

Key/Switch ASCI1 Octal
Position Character Code
Ampl (A) N 116
Ampl Step O 117
+dBm ; 073
-dBm < 074
Leveling Off - 137
Leveling Slow ] 135
Leveling Fast 4 136
Ampl Step X10 ¢ 042
Ampl Step +~ 10 # 043
Ampl Step X 2 & 046
Ampl Step + 2 ‘ 047
Ampl ¢ } 051
Ampl ¢ ( 050
Ampl Sweep Mode C 103
1 ms/Step P 120
3 ms/Step Q 121
10 ms/Step R 122
30 ms/Step S 123
100 ms/Step T 124
300 ms/Step U 125
1000 ms/Step \ 126
3000 ms/Step w 127
Stop X 130
Start Cont Y 131
Start Single [ 133
First Point 2 132
Clear* ? 077

Address and clear must be accompanied by
an ATN. On 3260A Card Reader ATN =
200 (address = 244, Clear = 277).

39
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REMOTE INPUT/QUTPUT

A34 A34 ’ 03330-66529
gz Ji
ATTENTION 8 {&——t—o oﬁ:——HN — 100
SWEEP L {—%—20 ' l oLl—_sz — 200
STEP READY 10&—— 1+ 20 I I o'—'—%ﬁm — 400
|
STEP INHIBIT K %—l—ao I NOTE: I of—‘—9n — 800
Ly | ALL INPUTS AND | 2|
REMOTE ENABLE 6 &———1 "0 OUTUTS ORE Low o———————— 518 — 00
REMOTE DATA INPUT BIT 4 ¢ 4 %5 : ! 04—%————>R - 10 SWEEP
HP-1B L7 | 8 | PARAMETER
S L N
INPUTS NOT READY FOR DATA H - | | . 14 20 OUTPUTS
NOT DATA ACCEPTED 7 é&————+—0 | : o SpF — 40
| t
DATA INPUT BIT 3 3 %—‘io | 05—:———H|3 — 80
DATA INPUT BIT 2 B &—— 110 | I o> — Gnd
DATA INPUT BIT 1 2 & 15 : os—l—>u -
2 I3
DATA INPUT BIT 5 4 &———l—0 | | —t— S 7~ 2
DATA INPUT BIT 6 © %}—'30 | 02—"——-9 s — 4
oata inpuT BIT 7 5 — 1 ! o7—;———>|5 - 8
s | L NG
DATA VALID F &L —o o—t 5
- I L ]
3330-B-2888
Figure 3-2. HP-IB Remote Input.
programmed from the front panel. If more than one instru- Table 3-2. Addressing Codes.
ment is paralleled on the same HP-IB, it is necessary to Bus 40 | 20 10 4 5 1
“clearj’ the line before addressing another instrument. The Address SW1 SW2 SW3 Swa SW5
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. 40 ! 0 0 0 0 0
A brief explanation of the timing functions is included with 701 ! 0 0 0 0 !
the figure. 702 1 0 0 0 1 0
. 1 0 0 0 1 1
3-24. Special Connectors. 703
704 1 0 0 1 0 0
705 1 0 0 1 0 1
3-25. The 3330A/B has been designed with several special 706 1 0 0 1 1 0
g P
interfacing possibilities available. These special connections 707 1 0 0 1 1 1
allow interfacing with complementary equipment to in- 708 1 0 1 0 0 0
crease the flexibility of the 3330A/B. The connections 709 1 0 1 0 0 1
include an output from the 20 MHz VCXO, an output from 710 1 0 ] 0 1 0
N4 loop VTO, an input to the SL3 loop Phase Detector, 711 1 0 1 0 1 1
and an inpu the Mixer i i
input to the Mixer in the Output Section. 712 ] 0 ; 1 o o
713 1 0 1 1 0 1
3-26. The special 20 MHz output, when connected, will 714 1 0 1 1 1 0
715 1 0 1 1 1 1
716 1 1 0 0 0 0
s1 s $3  s4 85 77 ! ! 0 0 0 !
o | ! - 718 1 1 0 0 1 ]
g B me |l e o ||
' 720 1 1 0 1 0 0
721 1 1 0 1 0 1
722 1 1 ] 1 1 0
T 723 1 1 0 1 1 1
724 1 1 1 0 0 0
— 725 1 1 1 0 0 1
726 1 1 1 0 1 0
33304-8B-2882
727 1 1 1 0 1 1
A6 728 1 1 1 1 0 0
729 1 1 1 1 0 1
730 1 1 1 1 1 0

Figure 3-3. Addressing Jumpers.
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ATN (Attention)

ATN

data lines

address data

program data

(DAV)
DATA VALID (From Comp)

Indicates

ta is available.

to 3330 that da- l

{NRFD)
NOT READY FOR DATA

Indicates 3330 is busy and

(ndicates 3330 will accept
more data.

(From 3330, initiated by data valid)

Indicates 3330 is finished

NOT DATA ACCEPTED processing data.

will not accept any more
data.

Indicates 1o 3330 that da-
ta is available.

Indicates 3330 is busy and

Indicates 3330
cessing data.

s pro-

3330A-8-2889

Indicates 3330 will accept

more data.

Indicates 3330 is finished

processing data.

will not accept any more
data.

Indicates 3330
cessing data.

is pro-

Figure 3-4. HP-IB Timing Diagram.

AUTOMATIC SYNTHESIZER
hp 33308

SPECIAL N4VTO
OQUTPUT CONNECTOR ‘

hp10534

MARKER

SPECIAL SL3
INPUT CONNECTOR BUFFER
+5v 1K
- 7404
TTL 2-3MHz %OK
2N3304 1
.01

23304-B- 2880

SWEEPING SIGNAL GENERATOR

hp 675A
Eii [ ;j r/ - j 10300
] = L B REER
e a)
Q Q = = o
(A S
P RN 2 .
o v o

Y @@@@@@@@?f@@ﬁ?

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

AUTOMATIC SYNTHESIZER
hp 33308

FREQUENCY SYNTHESIZER

20-33MHz OUT

133GA-R-28B76

SPECIAL MIXER

INPUT CONNECTOR

L RANGED 2330A/8

SIGNAL

hp 33208
Lo0s CUTPUT ern | o
20 -33MH S s
N S8
[ o 9] a 3 ol
@ o O ©
[ 8] Q a o] . -
o © O ©
® 1

ALTERNATE QUTHUT l

Figure 3-6. Special Mixer Input Connector.
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supply the 20 MHz reference frequency to the rear panel.
This signal has the same accuracy and stability as the S 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 conjuncticn with the
special SL3 loop Phase Detector input. The SL3 loop input
allows the operator to apply an external TTL logic signal of
2-3 MHz to increase the resolution of the 3330A/B 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. The special Mixer input is designed to be used in
conjunction with the 20-33 MHz OUT on the 3330A/B rear
panel. The 20-33 MHz OUT is applied to a special 3320A/B
where it is divided by factors of 10 in the 3320A/B range
dividers (see Figure 3-6). The 20—33 MHz OUTPUT on the
rear panel of the 3320A/B 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 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. SWITCHING TRANSIENTS.
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 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
t 3.45 dBm during an amplitude sweep, the step attenuator
goes from 10 to O 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

20MHz

20MHz

External

Leveti
eveling Modulation

Reference
Oscillator

Phase
Detector

f,—$,=0.01f,
1,=£,+0.011,
23.344MHz2

Circuit

0.011,+0.0001, 0.01f,+0.00011,+0.0000011,
233.44KHz 222.3344kHz

r=—=—n1 r—=-
| |

o
11.1223344MHz

31.1223344MH2

Summing Loop 3(SL3L SL. SL
f, f, 1
24.4MHzZ 22.0MHz 30.9MHz
1 k] bl ]
| t | |
1 1 | |
100kHz ! ! ! |
Digital Inputs o o () o
From Controller ——— 44 33 22 111

fo ,-0.01¢,70.0001¢,+0.000001f, 20MHz

Figure 3-7. Simplified Block Diagram of Frequency Generating Circuits.
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change to SLOW after turn on, a wait of at least six seconds first turned on, nor does it occur after the first change to
be included in the program. This situation does not exist if SLOW. Also, output is continuous if the instrument is
the control is in the SLOW position when the instrument is turned on in OFF or FAST and is not changed to SLOW.

a

\
Switching Switching Switching
Command Command Command
a. A small transient results when b. The switch from 10.099 MHz c. The switch from 100.005
switching from 10.000 99 MHz to to 10.000 MHz, a full range tran- kHz to 12.999 999 5 MHz repre-
10.000 00 MHz, a full-range sition for the second = N, has a sents worst case transient in-
transition for the third ~N. transient that lasts for well under volving near maximum transition

one millisecond. for all loops.

In a and b, 10 MHz has been subtracted from the output
so that the transients can be more readily seen, and in c,
12.999 999 5 MHz was subtracted from the output.

In all examples the oscilloscope sweep speed was 0.2 ms/cm.

Figure 3-8. Frequency Switching Transients.

-

P[-.“ i i .“‘._ ’_9 A L.

—I_r'-l 1 _..) hLl—

s

Transients

This display shows a 10-step amplitude sweep centered at
+ 3.45 dBm, where the 10 dB step attenuator switches and
introduces amplitude transients. The amplitude steps are
0.2 dB, 100 ms each. (Oscilloscope sweep speed:
200 ms/cm).

Figure 3-9. Amplitude Switching Transients.
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Section 1V

SECTION IV

THEORY OF

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 aiso
referenced to the reference oscillator. The resulting output
of the Qutput 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 (VCX0) 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 ievel at the phase
detector output. This dc level is applied to the varicap in
the 20 MHz VCXO correcting its output frequency.

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 MHz VCXO and applied to the ~ N loops
in the frequency generation section. Twenty MHz is divided
to 2 MHz and 1 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
VCXO0. Any subharmonic of 20 MHz from 1 MHz through
10 MHz with an amplitude of 200 mV rms to 2 V rms and
an accuracy of * 107> 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 (+ 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

100K Hz
20MHz
o
vEXO 20MHz
DC
ERRCR
VOLTAGE
5MHz 5MHz REFERENCE IMHz
VCXO SAMPLER
2MHz
33304 B 2622

Figure 4-2. Reference Oscillator.

FREQ
REMOTE <Tunob\e>
Osc
CNTRL ggg
FRONT
PANEL AMPL

3330A-B-2617

\—> ouT

Figure 4-1. Simptlified Block Diagram.
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PRETUNE SIGNAL PRETUNE SIGNAL

I i t

! 3330A/8B
St — ALC = S UTPUT
} J
PRETUNE
PRETUNE SIGNAL SIGNAL
2" 15" =N

BCD SIGNAL

2MHz

20Mz
JOOKHz B Mz

CNTRL

3330A-3-2616

REF 0SC

Figure 4-3. Basic Block Diagram.

summation loops. The first, second and third digits are
controlled by the Ist + 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 loop
2nd + N lonp
Ist + N loop

The frequency out of the + 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 + N loops are:

4th =+ N 20.0 MHz to 29.9 MHz
2nd and 3rd = N 19.8 MHz to 29.7 MHz
Ist = 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 loop to the lowest
frequency out of the loop.

Example:

12.3456789 MHz keyboard selection

20.0 MHz lowest frequency 4th + N
89 digits controlled by 4th + N

28.9 MHz output of 4th + N

19.8 MHz lowest frequency 3rd + N
67 digits controlled by 3rd + N

26.5 MHz output of 3rd + N

19.8 MHz lowest frequency 2nd + N

45 digits controlled by 2nd + N

24.3 MHz output 2nd + N

4-2

19.8 MHz lowest frequency Ist + N
123 digits controlled by 1st + N
32.1 MHz output lst =N

The output frequency of the SIL3 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 MHz 4th + N+ 100
26.500 MHz output 3rd + N

26.789

MHz output SL3 loop

The output frequency of the SL2 loop is equivalent to the
output of the SL.3 loop divided by 100 plus the ocutput of
the 2nd + N loop:

Example:

26.789 MHz output SL3 loop
26789 MHz SL3 loop + 100

24.3 MHz output 2nd + N

24.56789  MHz output SL2 loop

The output frequency of the SL1 loop is equivalent to the
output of the SL2 loop divided by 100 plus the output of
the 1st + Nloop:

Example:

24.56789  MHz output SL2 loop

2456789 MHz SL2 loop - 100
32.1 MHz output 1st + N

32.3456789 MHz output SL1 loop

The output frequency of the SL1 loop is mixed with
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PRETUNE to SL LOOP VTO

SUM VTO
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SAMPLER fe—0
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Figure 4-4. + Loop.

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

Example:

323456789 MHz output SL1 loop
20.0000000 MHz  Output Section

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

4-13. + N Loop. Each of the four phase locked + 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
84-2-1 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 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 D/A Converter, the BCD signal is
converted toan 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 26.5MHz * 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 + N loop, only six of the eight BCD signal
lines connect to the D/A. 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 MHz is selected on the keyboard.

4-16. SL Loop. Each of the three SL loops consists
basically of a divide-by-100 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 signals for the SL3
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 31d
+N loop and the 2nd +Nloop. The two pretune signals for
the SL.1 loop are from the 2nd =+ N loop and the Ist + 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 +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 SL3 loop, or the SL2
loop depending on whether Figure 4-5 represents the SIL.3
loop, the SL2 loop, or the SL1loop respectively. The
frequency of this signal is 20.0 MHz to 30.0 MHz. The
<+ 100 divides the signal to a range of 200 kHz to 300 kHz
and applies it to the Phase Menitor. The signal applied to
the Mixer comes from the 3rd + N loop, the 2nd + N loop,
or the Ist + N loop again depending on whether Figure 4-5
represents the SL3 loop, the SL2 loop, or the SLI loop
respectively. The frequency of this signal is 19.8 MHz to
29.7 MHz for the 2nd or 3rd + N loop sources or 19.8 MHz
to 32.8 MHz for the 1st + N loop source. It is mixed with
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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 SLI 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 = SL3 loop
input to + 100 = 289 MHz
+ 100 output = 289 kHz
input to Mixer

from 3rd + Nloop = 26.5 MHz

pretuned VIO
output of Mixer
correction
voltage to VTO
from Phase Det.

26.789 MHz % error
289 kHz * error

]

I

+ 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

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, amptlified
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 controlied 10 dB attenuator on the output
of the amplifier, and the modulating dc is derived from a

FREQUENCY
GENERATING
SECTION
OUTPUT

0C MCDULATED
20MHz

20MHz —{MODULATOR

vCe

3330A
OUTPUT

FILTER

FRONT PANEL
AMPLITUBE CONTROL

e

33304-B-2623

Figure 4-6. 3330A Amplitude.
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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 33308 output.

Example:

1: keyboard selection = + 10.00 dBm
13.44 - 10.00 = 03.44 dBm = digits
represented by BCD signal =
0000 0011 0100 0100

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 Ty,
switch A is closed allowing Cj to charge to 10 V. Switch A
is opened and switch B is closed allowing C; to discharge
through R;. 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, C5. From C5, 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.

4:5
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Figure 4-8. 3330B 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
49 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
Applied Flag Moved Flag
' Endof ! i !
I Startup~ ! !

A2 ICt Pin IO

I I |
Pulse T
‘J i ' w

[ | !

A2 ICI Pin BM T ;
| '

i} | |

| |

A2 ICI Pin 5#'——17 { s
‘
|
|

I
I
i L
A2 iCl Pin 3 ; ‘ U
A2 ICI Pin 3 : y z_f——
33304-8-2621 m—i

Figure 4-9. Slide Switch Strobe Timing Diagram.

4-6

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)

is 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
Ampl. 16 Freq. Step X10 40
Ampl. Step 17 Freq. Step ~ 10 41

0 60 Freq. Step X2 44
1 61 Freq. Step ~ 2 45
2 62 Ampl. Step X10 42
3 63 Ampl. Step ~ 10 43
4 64 Ampl. Step X2 46
5 65 Ampl. Step ~ 2 47
6 66 Freq. * b2
7 67 Freqg. + 53
8 70 Ampl. ¢ 51
9 71 Ampl. + 50
. 72 Stop 30
Hz 75 START Cont 31
kHz 76 START Single 33
MHz 77 First Point 32
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Table 4-2. Display Signal Levels.

A3P1:
Lines 22,23, 24, A3P1 21| A3P133 | A3P1 34

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 ASU1. 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

RAS RA4 RA3 RA2 RAl RAQ

Section IV

Table 4-3. Partial Bit List for ABU1.

Address 37
Binary QOutput

Octal A7 AB A5 A4 A3 A2 A1 A0 | 04 03 02 O1
000 o 0 0 0 O 0o 0 o 1 1 1 1
001 o 0 o 0 O 0o 0 1 1 1 1 1
002 o 0 O 0 0 o] 1 0 1 1 o] 1
003 0o 0 o 0 0 0 1 1 1 1 1 1
004 o 0 O 0 0 1 0o 0 0 0 1 1
005 0 0 0o 0 o0 1 0 1 1 1 0 1
006 o 0 0o 0 0 1 1 0 1 1 0 1
007 0o 0 0 0 © 1 1 1 1 1 0 1
010 0o 0 0 0 1 o o0 o© 1 1 1 1
011 o 0 0 0 1 o 0 1 1 1 1 1
1 = High

0= Low

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

Weight: 200 100 40 20 10 4 2 1 | ! ! ] : -

) gives the address, instructions, qualifier, and time interval
Binary: 1 0 1 0 0 1 o for each state. Figure 4-12 is a small portion of the flow-
Octal: 2 4 6 chart which illustrates the information available. Each rec-

+5V

!
T \
2

RAI—-——

T
FA A A
A A A A
A 4 LE

2330-8-1

04 03 02 Ol

Address Output Word
RA2 RA1 RAO 04 03 02 01

~w-aao000O0
N NN o

- =200==00
N o BN o S, SN o
- 00 =200 =0
CO == 2O = -
OO =2 =0 =0 =

Figure 4-10. Simplified ROM Diagram.
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NEXT
NT
}IDXT)EDSF?EESS ADDRESS
ROM
INSTRUCTIONS
3330-8-2

Figure 4-11. Basic ROM Address.

tangle represents a state where specific operations may be
performed. The present state address is located outside the
block near the upper right-hand corner. The number inside

the 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 found in Section VII.

4-39. Quatifiers. The diamond shaped block directly 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 controller that a certain function is to
be performed. For instance, if the front panel “Start
Single™ pushbutton is struck in the sequence of program-
ming, the SWP flag is set (1) to tell the controller that a
sweep function is desired.

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

STATE ADDRESS (OCTAL)
| I
RDM, 16 |e— STATE TIME INTERVAL
INSTRUCTIONS IOR (NUMBER OF REGISTER
oTc CLOCK PULSES)
QUALIFIER —— o 0
|
245 005
IOR-cCY™ ] TMS a
ETR UTR
oTC s-R*
LAA
*ALU FUNCTION 3330-B-2

Figure 4-12. Flowchart Example.

4.8

| 373
RDM 12
LK4
I1QN 0
| 236
ATR 16
IOR
WTM
STE
IQM |
3330-B-3

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 (1). 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 [QN 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 O 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:

0101
0101
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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MULTIPLEXER QUALIFIER
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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 2435 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 are control-
led by the AL2, ALI, 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-flop, and the {lip-
flop output, CY, is used as a ROM qualifier, as well as an
input to the ALU. The UTR instruction from the controller
overrides the R Bus input to the ALU and forces the
internal R line of the ALU to a logical 1. The UTR instruc-
tion may be used with any of the ALU functions.

4-47. A Register. This 16-bit shift register accepts serial
information, 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 shitts
data in the register from the most significant bit location
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 D outputs into the K register. This unit is designed

4.9
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with parallel outputs, but in practice only the least signifi- not parallel loaded in the same manner as the K register.
cant bit is used as a serial output. The KTR (K register to Instead, a PTR (P register to R Bus) instruction at the Load
R Bus) instruction shifts data out. The data is also recircu- input recirculates data in the register, in the absence of a
lated into the serial input by the KTR instruction. K reg- TTP instruction. The TTP (T Bus to P Register) instruction
ister data is used, for example, to load a number into a shifts T Bus data into the serial input and shifts data out of
Random Access Memory register. the least significant bit to the R Bus.
4-49. P Register. This integrated circuit unit is the same as 4-50. Q Register. This 8-bit shift register has both serial
the one used for the K register. However, the P register is and parallel inputs, and parallel output. Parallel input data
CLOCK BURST
CONTROL IJ 1Q
(PRESETTABLE
COUNTER) CZL%P& -Of > CLOCK
S 4 ) «  w D i
Cl—{0g Qg
c2bc gc \ ‘ ) CONTROL
c3—1p,, ap CONTROL 29 2Q - CLOCK
cLOCK r—‘_/
A o5 L >cLock
TRC CcC
I—- 2K 2Q

3330-B-5

2MHz CLOCK FROM _ —_
REF. FREO. SAMPLER ‘ l ] ‘ ’ | I

REGISTER CLOCK (RC) ____ e

IMHz RATE u U_

CONTROL CLOCK (CC)

|
|
[
TO CLOCK BURST CONT. | |
I
|

CLOCK BURST CONTROL
GATE OQUTPUT

XYY

—’{PI |
i P2 > i
: & ——
Tl T2 TI

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

P1 — 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 puises (1 to 16). Number of pulses = 16
minus decimal value of (C3, C2, C1, CO}, loaded during P1.

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 Function
0 0 0 No Operation
0 0 1 IOR Inclusive OR R
T
T= R+ S SD
0 1 0 XOR Exclusive OR R
e
T=RS+RS S
0 1 1 R-S Subtract S Bus from R Bus
Carry Carry
(Borrow) {Borrow)
In R S T Out
0 o O 0 0
0 0 1 1 1
0 1 0 1 0
0 1 1 0 0
1 o 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 0
1 0 0 ADD Add R Bus and S Bus
Carry Carry
In R S T Out
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 0
1 0 1 S—R Subtract R Bus from S Bus
Carry Carry
(Borrow) (Borrow)
In R S T Out
0 0 0 0 0
0 0 1 1 0
0 1 0 1 1
0 1 1 0 0
1 0 0 1 0
1 0 1 0 6]
1 1 0 0 0
1 1 1 1 6]
1 1 0 EQ
1 1 1 IOR—CCY | inclusive OR — Clear Carry
T=R+S
CY =0
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comes from the front panel slide switches and is entered by
the ISW (Input Switch) instruction. Serial input data is
from 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 (Q0) 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
flip-flop. 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 greater than 9,999,999 .9 Hz. The
extra bit required for the “17 in frequencies of 10 MHz and
above is obtained from the Extend Register.

4-52. M Register. The M register is used primarily for
access to the Random Access Memory. It is a 4-bit shift
register of the same type used for the K and P Registers.
The TMS (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 bit of the M register to the S Bus. The ROM
D outputs are parallel loaded into the M register by the GT
(Go To) instruction. In the flowcharts, 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 be selected by the M register parallel outputs.

4-53. Random Access Memory. The Random Access Mem-
ory (RAM) consists of two shift register units capable of
storing eight 16-bit words each. The M Register outputs
sefect the memory location, shown on the flowcharts in
octal code. For example, the GT 13 instruction scts M3,
M2. M1, MO equal to 1011. Locations 00 through 07 are in
A7U23 and locations 10 through 17 are in A7U24. The
WTM (Write Memory) instruction shifts data from the T
Bus into the memory location selected, and the RDM (Read
Memory) instruction shifts data out to the S Bus. Data is
also recirculated in the memory by the RDM 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
kevboard 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 remote programming, shown in Table 3-1, except that
the remote programming is 3-digit octal code and is input
on seven lines. The Data Multiplexer selects the remote data

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 enabled to hand-
shake in an HP-IB system.

4-59. lIsolated Remote. Option 004 provides photo-isola-
tion on all remote data input, HP-IB management, and
handshake lines.

4-60. Output Circuits.

4-61. Output Register. The Output Register consists of
four 8-bit shift registers and a D flip-flop which accept the
required 33 bits 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 OTAC (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 NI through N4 VTO's and NI through N4 Counter
Samplers.

4-64. Decimal Register. One of cight decimal positions is
stored in the Decimal Register by the OTDL (Output to
Decimal Latch) instruction. This data is used to light the
display decimal point and is also used in the non-significant
zero blanking circuits.

4-65. Non-Significant Zero Blanking. The blanking circuits
are designed so that any zcro in the display (except the
least significant digit) will be blanked unless there is a deci-
mal point or another lighted digit to its left.



‘ WARNING I

These servicing instructions are for use by qualified person-
nel only. To avoid electrical shack, do not perform any ser-
vicing other than that contained in the operating instruc-
tions unless you are gualified to do so.
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Table 5-1. Test Equipment Required.

Model 3330A/B

Instrument Type

Required Characteristics

Recommended Model

Wave Analyzer

Frequency: 1 kHz to 18 MHz
Amplitude: 100 uV to 2 V
Output: recorder at 1 V dc full scale

-hp- Model 3128

Spectrum Analyzer

Frequency: to 22 50 kHz

-hp- Mode! 3580A or
-hp- Model 8553B/
8552A (in 1417 display)

Oscilloscope

Dual Channel {Chan B trigger)
Frequency: dc to 50 MHz

-hp- Model 180C
(with 1801A and
1820C plug-ins).

Oscillator

Signal to Noise Ratio: > 60 dB down
Spurious: > 80 dB down
Frequency: 5 MHz and 1 MHz

-hp- 105A/B

AC Voltmeter

Range: 100 mV rms to 10 V rms full-scale
Resolution: 100 uV rms on 1 V rms range
Frequency: 50 Hz to 10 kHz

-hp- Model 34508

Voltmeter

Dynamic Range: 100 dB
Frequency: 10 kHz

-hp- Model 403B

dc Voltmeter

Range: 100 mVdc to 50 Vdc

Resolution: 1 uVdc on 100 mVdc range
100 uVdc on 1 Vdc range.

Accuracy: .007% on 100 mVdc range,
.05% all other ranges.

-hp- Model 3450B

Electronic Counter

Frequency: dc to 33 MHz
8 digit display

-hp- 52451

Attenuator

Attenuation: 20dB in 10 dB steps
Accuracy: + 0.01 dB

-hp- Model 355D with
known error

Attenuator

Attenuation: 10dB in 1 dB steps

-hp- Model 355C

Thermocouple

Input: 1 Vrmsand 3V rms
Output: 7.0 mVdce
Input Impedance: 50 ohms and 75 ohms

-hp- Model 11050A
-hp- Model 11050-HO1
{for Option 001)

-hp- Model 11049

(for Option 005)

Double Balanced Mixer

Frequency: 100 kHz to 13 MHz
fmpedance: 50 ohm

-hp- Modet 10534A

Frequency Doubler

Frequency: 5 MHz
Impedance: 50 ohm

-hp- Model 10515A

low Pass Filter

Frequency: 160 kHz

see Figure 5-2

Low Pass Filter

Frequency: 15 kHz

see Figure 5-2

Feed-thru Termination

Impedance: 50 chm + 0.2%
75 ohm £ 0.2%

-hp- Model 11048C
-hp- Model 11094C

100 ohm (1 ea)

-hp- Part No. 0757-0178

Resistors
10 kilohm (1 ea) -hp- Part No. 0757-0340
0068 uF (1 ea) -hp- Part No. 0160-0159
Capacitors 1300 pF (1 ea) -hp- Part No. 0160-2221

012 pF (1 ea)
1600 pF (1 ea)

-hp- Part No. 0160-0301
-hp- Part No. 0160-2223

Peak Detector Probe

Voltage Range: 5V rms
Accuracy: +5%
Frequency: 100 kHz to 13 MHz

-hp- 11096A

Logic State Analyzer

8-bit word plus 1 qualifier.
Delay preset.

-hp- Model 1601A (for
180C Oscilloscope)
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

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.

5-8. 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 Hz to 100 kHz, - 50 dB from
100 kHz to 1 MHz, and - 40 dB from 1 MHz to 13 MHz.
This procedure uses an -hp- Model 3580A 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 18 MHz) to check the higher fre-
quencies. Harmonics can be checked at frequencies higher
than 18 MHz if an analyzer having a higher frequency range

is available (such as -hp- Model 141T/8552A/8553A
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 (3330BStd) . .. ....... +13.44 dBm
(Option 001). . .. ...... +11.68 dBm
(Option 005). . . .. .. ... +26.99 dBm
LEVELING (3330B) . . . ... SLOW (> 10 Hz)

¢. 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 ¢ 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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AUTOMATIC SYNTHESIZER
hp 33308
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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 Naoise.

5-12. This 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 30kHz 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.

Program the 3330A/B as follows:

FREQ 10,010,000.0 Hz

LEVEL (3330A Std and Option 001) . full cw
(3330A Option 005) full cew

AMPL (3330B Std and alt options).+10.00 dBm

LEVELING (3330B) FAST (> 1 kHz)

REF OSC (rear panel) EXT

C.

50MHz
OSCILLOSCOPE PLUG IN
hpisoc hp18oIA
® - PO e2e OLO . O
AUTOMATIC SYNTHESIZER & ole.© 3, ©
hp 33308 S ol® of. 9
o e 11 eyt B
: 2 T ? QUARTZ OSCILLATOR
hp105A/B
A = = o @ e
g ® ey
hp10534 hp 105154
P
L ‘d:b J

1330A-8 2896

1IS0KHz LPF
-

1300pF

AC VOLTMETER
hp403B

Figure 5-2. Signal to Phase Noise.
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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 S 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 >70dB 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 2Fp - F1. (Fp =
20 MHz from AM Board; F{ =20 - 33 MHz from SLj). For
example, if the 3330A/B is programmed for an output
frequency of 8 MHz, F{ = 28 MHz and 2F> - F} =40 MHz
-28 MHz = 12 MHz = 2, 1 spurious. 10 kHz 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 3594 A 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 cew
AMPL (3330B Std and all options).+10.00 dBm
LEVELING (3330B) ....... FAST (> 1 kHz)

Section V
3330A/B
OUTPUT MIXER
Fi 3330A/8 OUTPUT
20-33 MHz 0-13 MHz
F2
20 MHz 33304 B-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 ¢
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 ... .. ... i, 10.1 MHz
LEVEL (3330A Std and Option 001) . full cw
(3330A Option 005) .. ..... full cecw
AMPL (33308 Std and all options).+10.00 d Bm
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 10 kHz 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. Spurious.
i. Program the 3330A/B FREQ to 10.01 MHz and b. Program the 3330A/B as follows:
repeat Step g for 10 kHz. FREQ ... .. ... . 10 kHz
LEVEL (3330A Std and all options) .. full cw
j. Tune the wave analyzer to 10.060 kHz, 10.120 kHz, AMPL (3330B Std) .......... +13.44 dBm
10.180 kHz, and 10.240 kHz. Meter indications for the (Option 001) ......... + 11,68 dBm
60 Hz sidebands should be as follows: (Option 005) ......... +26.99 dBm
3330A - >70 dB below the reference set in Step g. LEVELING (3330B) ....... FAST (> 1 kHz)

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 Vs = 10% into 50 ohms (75 ohms Option 001)
2 Vmms % 10% open circuit

3330A Option 005:
5V ims £ 10% into 50 ohms
10 V rms + 10% open circuit

3330B Standard and Option 001:
1.05 Vims £ 0.5% into 50 ohms (75 ohms Option
001)
2.1 V. rms * 0.5% open circuit

3330B Option 005:
5.0 Vms * 0.5% into 50 ohms
10.6 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

¢. The ac voltmeter indication should be as follows:
3330A Std and Option 001:
1 Vrms £ 0.1 Vrms.
3330A Option 005:
5Vrmms £ 0.5V rms.
3330B Std and Option 001:
1.05 V. rms *+ 0.0053 V rms.
3330B Option 005:
5.00 Vrms = 0.025V 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:
2Vrms £ 0.2V rms.
3330A Option 005:
10 Vrms £ 1.0 V rms.
3330B Std and Option 001:
2.1 Vrms £ 0.0105 V rms.
3330B Option 005:
10 Vrms * 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.



Model 3330A/B

Section V

AUTOMATIC SYNTHESIZER
hp 33308

THERMAL CONVERTER
hp 11050A

hp 11050-HOI (OPTION 00!)

hp 11049 (OPTION005)

MULTI-FUNCTION METER
hp 34508

[T 1] I =
T 13 13
& -0 (17 @

® @

33300-B-2893

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. ..o 10 kHz
LEVELING (3330B) . .. ... FAST (> | kHz)

Do not exceed the rated input of the thermocouple.

c. Adjust the 3330A/B amplitude for a 7.000 mV
+ 10 wV 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
de voltmeter indication should not vary more than
+ 700 uV for the 3330A or + 70 uV 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 mV, 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

1V
007V
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

+ 2 = 71.5. Division by 2 is required because the

record them as positive or negative with respect to the
reference.

5.19. 3330B 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/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 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
voltmeter. 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 10 dB attenuator with a
known accuracy on the 0dB and 10 dB settings. The error in
the attenuator must be considered in determining the error
of the 33308B.

b. Program the 3330B as follows:

FREQ ... ... 10 kHz
AMPL(Std) ................ +13.44 dBm

(Option 001) ......... +11.68 dBm

(Option 005) ......... +25.00 dBm
AMPLSTEP ................. 10.00 dBm
LEVELING .............. FAST (> 1 kHz)
TIME/STEP .......... ... ... .. 3000 msec

c. Set the 355D to 10 dB and adjust the 355C and the
wave analyzer for a 1.000 Vdc indication on the dc
voltmeter.

d. Press the AMPL | key. Set the 355D to 0 dB and
record the difference between the dc voltmeter indication
and the reference set in Step c.

5-5
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Figure 5-6. 3330B 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 | 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 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. 3330B Output Attenuator Frequency Response.

5-22. This test compares the performance of the 3330B to
its Frequency Response specification listed in Table I-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 l 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
- 5656 - 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 (> 10 Hz) 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 10 dB attenuator with a
known accuracy on the 0 dB and 10 dB settings. The error
in the attenuator should be used in determining the error of
the 33308B.

b. Program to 3330B as follows:

FREQ ...... ... i, 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 Vdc indication on the dc voltmeter.
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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
+05 +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
+ 05 +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 | key. Set the 355D to O 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 ¢ and d for the remainder of the atten-
uator steps as indicated in Table 5-4. At each setting
marked (Ref), adjust the 355D and wave analyzer for a
dc voltmeter indication of 1.000 V.

f. Repeat Steps ¢, 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

Standard Option 001 Option 005 Option 001 Option 005
+13.44 (Ref) +11.68 (Ref) + 26.99 (Ref) 10 0 | 110
+ 3.44 + 1.68 + 6.99 0 Record dc Voltmeter Indication
+ 3.44 (Ref) + 1.68 (Ref) + 6.99 (Ref) 10 -10 l 0
- 6.56 - 8.32 - 3.01 0 Record Accumulative Error
- 6.56 (Ref) - 8.32 (Ref) - 3.01 (Ref) 10 -20 l - 10
- 16.56 - 18.32 - 13.01 0 Record Accumulative Error
- 16.56 (Ref) - 18.32 (Ref) - 13.01 (Ref) 10 - 30 l - 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 | - 40
- 46.55 - 48.32 - 43.01 0 Record Accumulative Error
- 46.56 (Ref) - 48.32 (Ref) - 43.01 (Ref) 10 - 60 I - 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
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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= +2mV (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
5-17, Step e)

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= 2mV + (- 1 mV)- (-1 mV) =2 mV. This indicates
that the output at 10 MHz is 2 mV positive with
respect to the output at 10 kHz on the same attenu-
ator step. In calculating the error on the next step
down on the attenuator, C would be +2 mV.

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)
] . Leveling SLOW (> 10 Hz) or
Standard | Option 001 | Option 005 Leveling FAST (> 1 kHz)
+13.44 to| +11.68 to| +26.99 to
+ 5mV
-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,

5-8
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Table 5-5. Sweep Output Accuracy.

Sweep Step Specification

0 Vdc + 20 mVdc
1 Vdc + 20 mVdc
2 Vdc + 20 mVdc
3 Vdc + 20 mVdc
4 Vdc + 20 mVdc
5 Vdc + 20 mVdc
6 Vdc * 20 mVdc
7 Vdc + 20 mVdc
8 Vdc + 20 mVdc
9 Vdc + 20 mVdc
10 Vdc * 20 mVdc

©CONOO R WN=O

o

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 .. i 5 MHz
FREQSTEP ............... ..... 1 MHz
SWEEP mode (3330B) ............. FREQ
SWEEP TIME/STEP ........... 3000 msec
SWEEPSTEPS . ...... ... ... ... ... 10
SWEEP direction , .. ................. Uup

LEVEL (3330A Std and all options) .. full cw
AMPL (3330B Std and all options)t 10.00 dBm
LEVELING (3330B) ... \ovivivannn.. OFF

¢. 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 O sweep step and the 10 sweep
step.

X = sweep step y is being calculated for.

b = recorded dc voltmeter indication on the O 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 O 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 between 0 and 10 (4) The dc voltmeter indication recorded (Step c) for
substituting that sweep step number for x in the formula each sweep step should equal the y calculated in Step € (3)
each time. for the corresponding sweep step £ 10 mV (y - 10 mVde <

voltage recorded <y + 10 mVde).

750
CONNECTOR CONNECTOR
-hp-PART NO. q -hp-PART NO.
1250-0052 11048-27603
RI R2
43,20 1/8W 86.60 1/8W
-hp-PART NO. L) -hp-PART NO.
0757-0392 q 0698-4398
x
CONNECTOR THREADED SLEEVE
-hp-PART NO. -hp-PART NO.
1250-0083 11048-27604
500
RI
43,2
758 508
R2
86.6

Figure 5-7. 75 Ohm to 50 Ohm Adapter.
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ADJUSTMENT PROCEDURES

5-25. INTRODUCTION.

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 Vdc supply
and the - 20 Vdc supply and checks the voltages of the
-30 Vde, +29 Vdc, +20 Vde, + 15 Vde, - 15 Vde, analog
+5 Vdc, and digital + 5 Vdc supplies.

a. Connect a dc voltmeter between A35TP2 and
ground.

b. Adjust A35SR21 (+30V ADJ) for +29.9 Vde to
+30.1 Vdc.

¢. Connect the dc voltmeter between A35TP4 and
ground.

d. Adjust A35R42 (-20V ADJ) for -19.99 Vde to
-20.01 Vdec.

e. Connect the dc voltmeter to the following test points
and insure the voltages are within the limits shown:

A35TPL ... +28.5 Vde to + 29.5 Vdc
A35TP3 .. ... -29.4 Vdc to - 30.6 Vde
A3STPS Lo o +20Vdc to + 22 Vdc
A36TPL .. ... +14.7 Vde to + 15.3 Vdc
A36TP2 ..o -14.7 Vdc to- 15.3 Vdc
A36TP3 .. ... ... + 5 Vdc to +5.25 Vde
A36TP4 ... +5Vdeto+5.25Vde

5-29. Reference Oscillator.

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 non-conducting tool to adjust A17C4.
A metal tool may short the + 15 V supply and
destroy the fuse, AI7FI.

c. Adjust A17C4 (20 MHz ADIJ) 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 voltmeter to the 3330A/B front panel
SWEEP OUTPUT.

b. Program the 3330A/B as follows:

FREQ ... ... . i 0 Hz
FREQSTEP ...................... 0 Hz
SWEEPmode . .................... FREQ

c. Set the SWEEP direction switch to the UP position.
Press FIRST POINT key.

d. Adjust AI9R2t (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 +10.02Vde to
+9.98 Vdc indication on the dc voltmeter.

g. Verify adjustments and repeat if necessary.

5-33. =N Loop

5-34. This adjustment procedure sets the frequency of the
+ N loop VTOs by monitoring the amount of crror signals
applied to the VTOs.

a. Connect the 3330A/B SWEEP OUTPUT to the
HORIZONTAL EXT INPUT of an oscilloscope. Connect
the vertical input of the oscilloscope to ALIOTP7(ERR).

b. Program the 3330A/B as follows:

FREQ .................. 5,050,505.0 Hz
FREQSTEP ............... 101,010.1 Hz
SWEEP mode (3330B) . ... .......... FREQ
SWEEP direction ... ................. upP
SWEEPSTEPS .. ... ................ 100
SWEEP TIME/STEP . ............... 1 msec

Press START CONT

¢. 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.

5-11
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d. Adjust AIORI7 for O Vde + 1.5Vdc over entire
display.

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 case, the loop is still locking up. Refer to
the troubleshooting procedures in Section VII if the loop is
not locking up.

e. Repeat Step d for the following test points and
adjustments.

Test Point Adjustment
A12TP10 A12R8
A14TP10 A14R8

. Program the 3330A/B as follows:

FREQ ... ... . .. . . .. . . ... 6.5 MHz
FREQSTEP ................... 130 kHz
SWEEP mode (3330B) .............. FREQ
SWEEP direction . ................... uUp
SWEEPSTEPS . . ... ... . ... . 100
SWEEP TIME/STEP ................ 1 msec

Press START CONT

g. Repeat Step d for the following test point and
adjustments:

Test Point Adjustment
A16R11
P
A16TP11 AT16LA
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 (SL3 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).

¢. Program the 3330A/B as follows:

FREQ .................. 5,050,505.0 Hz
FREQSTEP ............... 101,010.1 Hz
SWEEPmode . .................... 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

5-12
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2.5 centimenters below the center line. Set the vertical gain
for 1 V/em and the input terminal to dc. Set the HORI-
ZONTAL DISPLAY to EXT CAL.

e. Adjust A20R15 (GAIN) and A20L3 so the center
portion of the oscilloscope display is + 2.5 Vde £ 1 Vde.
(Step f 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
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 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+2.5Vde £1 Vde.

g. Adjust A20R2 (HI BREAK)and A20R4 (HI SLOPE)
so the right hand portion of the oscilloscope display is
+2.,5 Vde = 1 Vde.

h. Remove the extender board and place A20 (SL3
VTO) in instrument.

i. Repeat Steps b through g until the entire oscilloscope
display is +2.5Vdc %= 1Vdc (in Step e delete the
adjustment of A20L3).

j. Repeat Steps a through i for the A22 (SL2VTO)
assembly.

k. Program the 3330A/B as follows:

FREQ ......... . . ... 6.5 MHz
FREQSTEP ................... 130 kHz
SWEEP mode (3330B) . ............. FREQ
SWEEP direction . ................... UP
SWEEPSTEPS .. ... ... ... ... ..... 100
SWEEP TIME/STEP ................ 1 msec

Press START CONT

1. Repeat Steps a through i for the A25 (SL1 VTO)
assembly.

5-37. Amplitude Reference (33308B).

5-38. This adjustment procedure sets the reference dc level
from the Amplitude Reference assembly.

a. Connect a dc voltmeter to A26TP25.

b. Program the 3330B AMPL for + 13.44 dBm (+ 11.68
Option 001, +26.99 Option 005). Adjust A26R17 (10V
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 § for shifting between amplitudes in Steps
band c.
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c. Program the 3330B AMPL for +3.45dBm (+ 1.69
Option 001, +17.00 Option 005). Adjust A26R22
(3.1659 V ADIJ) 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 A30TP1L.

b. Program the 3330A/B FREQ to 100 Hz. Adjust
A30R7 (AC BAL) for a null indication on the ac voltmeter
(<100 mVac).

¢. Place A30 on an extender board. Remove the output
cable (violet) from A32P1 and connect it to A30PI.
Connect a spectrum analyzer to the 3330A/B output. Raise
A31 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 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 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/DIV (.05 VOLTS/DIV Option
005).

b. Program the 3330A/B as follows:

FREQ ...... ... . i, 6.5 MHz
FREQSTEP ................... 130 kHz
SWEEP mode (3330B).............. FREQ
SWEEP direction .................... up
SWEEPSTEPS ... ... ... .. ..t 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 A30RS51 for <3
divisions p-p on the oscilloscope display.

Section V

NOTE

The frequency response of the test equipment is limited to
100 kHz on the lower end. This results in transient on the
left end (<2cm) of the oscilloscope display. These
transients should be ignored.

3330A:
d. Place the A29 Amplitude Modulator on an extender
board. Connect a d¢ voltmeter to A29TP4.

e. Set the 3330A LEVEL full ew and adjust A29R37
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 A29TP1.

g. Adjust A29R25 for 5.6 V pp 2028V p-p on the
oscilloscope display.

h. Disconnect the oscilloscope and peak detector from
A29TP1. Connect an ac voltmeter through a 50 ohm load
(75 ohmload, Option 001) to the 3330A output.

i. Program the 3330A as follows:

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 003).

k. Connect a dc voltmeter to the 3330A output. Adjust
A30R40 for 0 Vdc *0.002 Vdc (Std and Option 001,
+.04 Vde £ 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 5ohm resistor (two 10 ohm resistors in
parallet) 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 ¢m) de level shift in either direc-
tion on the oscilloscope display, then readjust A28R12 in
the opposite direction until the de level on the oscilloscope
display is on the threshold of shifting back.

5-13
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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 ADIJ) for a 0 Vdc % 0.002 Vdc
(Std and Option 005; 0 Vde £ 0.010 Vde, Option 005)
indication on the dc voltmeter.

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 ... .. .. ... . o oL, 10 kHz
AMPL(Std) ................ +13.44 dBm
(Option 001) ......... +11.68 dBm
(Option 005) ......... +26.99 dBm
LEVELING .............. FAST (>1 kHz)
AMPLSTEP ... ... .. ........ 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 A28Al
(thermopile), rotate it 180°, and replace it back on the A28
assembly, Repeat adjustment of A28R30.,

m. Program the 3330B AMPL for +3.45 dBm (+1.69
Option 001, +17.00 Option 005). You can obtain this
amplitude by pressing AMPL J. Adjust A28R33 (OFFSET)

U
B
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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 1 and m until correct output is obtained
at both levels.

0. 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 1. 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) . ..o oo +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 |. 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 |.

s. Repeat Step r until dc voltmeter varies < 0.2 Vdec.



PERFORMANCE CHECK TEST CARD
Hewlett-Packard Model 3330A/B Test Performed By

Automatic Synthesizer

Serial No. Date

Harmonic Distortion:

1 kHz 2nd - > -60dB
3rd —_— > -60dB
4th [ >-60dB

90 kHz 2nd [, >-60dB
3rd - > -60dB
4th R > -60dB

110 kHz 2nd . - > -50dB
3rd [, >-50dB
4th [, >-50dB
600 kHz 2nd o > -50dB
3rd P > -50dB
4th [ > -50dB

2 MHz 2nd [ >-40dB
3rd [, >-40dB
4th [ >-40dB

13 MHz 2nd R, > -40dB
3rd [, > -40dB
4th . >-40dB

Signal to Phase Noise: o > -50dB
Spurious:
3330A o >-70dB
3330B . I, >-70dB or
-110dB

Amplitude Accuracy:

3330A
50 ohm load 0.9 Virms - 1.1 Vrms
Open circuit 1.8 Vims - 2.2 Vrms
3330B
50 ohm load 1.0447 Vrms _ - 1.0553 Vrms
Open circuit 2.0895 Vrms R 2.1105 Vrms
Frequency Response (+ 13 dBm):
3330A 6.3 mVdc - 7.7 mVdc
33308 6.93 mVdc - 7.07 mVdc

3330B Adjusted Errors (Para. 5-18(e}): C in the formula A=B+C - D

100kHz | 1MHz | 2.5MH7277‘ 5MHz | 75MHz | 10 MHz | 13MHz

| | | | | |

Attenuator Accuracy (3330B) (Para. 5-20{d})): D in the formulaA=B +C - D

Standard Option 001 Option 005
+ 3.44dBm + 1.68dBm +15.20 dBm 0.998 vdc 1.002 Vdc
- 6.56dBm - 8.32dBm + 5.00dBm 0.996 Vdc 1.004 Vdc
- 16.56dBm - 18.32dBm - 5.00dBm 0.994 Vdc 1.006 Vdc
- 2656 dBm - 28.32dBm - 15.00dBm 0.992 vdc 1.008 Vdc
- 36.56 dBm - 38.32dBm - 25.00dBm 0.990 Vdc 1.010 Vdc
- 46.56 dBm - 48.32 dBm - 35.00dBm 0.988 Vdc 1.012 Vdc
- 56.56 dBm - 58.32dBm - 45.00dBm 0.986 Vdc 1.014 Vvdc
- 66.56dBm - 68.32dBm - 55.00dBm 0.984 Vdc 1.016 Vdc
- 76.56dBm - 78.32dBm - 65.00 dBm 0.982 Vdc 1.018 Vdc
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Attenuator Frequency Response 3330B (Standard):
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Recorded Readings (Para. 5-22(d)): B in the formula A=B+C-D

| 100 xHz 1 MHz 2.5 MHz 5 MHz 7.5 MHz 10MHz | 13MHz
+ 3.44dBm
- 6.56dBm
- 16.56dBm
- 26.56 dBm
- 36.56 dBm
- 46,56dBm
- 56,56 dBm
- 66.56 dBm
- 76.56 dBm
Calculated Errors (Para. 5-22(h}): A in the formula A=B +C- D
100 kHz 1 MHz 2.5 MHz 5 MHz 7.5 MHz 10 MHz 13 MHz Tolerance
+ 3.44 dBm + 5mV
- 6.56dBm * bmVv
- 16,56 dBm +12 mVvV
- 26.56 dBm +12 mV
- 36.56 dBm + 30 mV
- 46,56 dBm + 30 mV
- 56.56 dBm _ + 30 mV
- 66.56 dBm + 55 mvV
- 76,66 dBm + 55 mV
Attenuator Frequency Response 3330B (Option 001):
Recorded Readings (Para. 5-22(d}): B in the formulaA=B +C -D
100 kHz 1 MHz 2,5 MHz 5 MHz 7.5 MHz 10 MMz 13 MHz
+ 1.68 dBm
- 8.32dBm
- 18.32dBm
- 28.32dBm
- 38.32dBm
- 48.32dBm
- 58.32dBm
- 68.32dBm
- 78.32dBm _
Calculated Errors (Para. 5-22(h}): A in the formula A=B+C-D
100 kHz 1 MHz 2.5 MHz 5 MHz 7.5 MH2z 10 MHz 13 MHz Toterance
+ 1.68 dBm + 5mV
- 8.32dBm t 5mV
- 18.32dBm +12 mV
- 28.32dBm + 12 mV
- 38.32dBm + 30 mV
- 48.32dBm + 30 mV
- 58.32dBm + 30 mV
- 68.32dBm + 55 mV
- 78.32dBm + 55 mV




Attenuator Frequency Response 3330B (Option 005):

Recorded Readings (Para. 5-22(d)): B in the formulaA=B+C-D

100 kHz | 1 MHz 2.5 MHz 1 5 MHz ‘ 7.5 MHz 10 MHz 13 MHz
+ 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
Calculated Errors (Para. 5-22(h)): A in the formulaA=B+C-D
100 kHz 1 MHz 2.5 MHz 5 MHz 7.5 MHz 10 MHz 13 MHz Tolerance
+ 6.99 dBm + 5mV
- 3.01 dBm + 5mV
- 13.01 dBm + 12 mV
- 23.01 dBm +12mV
- 33.01 dBm - + 30 mV
- 43.01 dBm + 30 mV
- 53.01 dBm + 30 mV
- 63.01 dBm I + 55 mV
- 73.01 dBm + 55 mV
Sweep Output: Linearity
Accuracy m Caiculated -
Sweeg Step y Calculated
-0.02 Vdc R 0.02 Vdc
1 0.98 Vdc 1.02 Vdc Sweeé’ Step
2 198 Vdc - 2.02 Vdc
3 298vde 3.02 Vde ! —
4 3.98 Vdc - 4.02 Vdc 2 E—
5 498 Vdc o 5.02 Vdc 3 e
6 5.98 Vdc [ 6.02 Vdc 4 -
7 6.98 Vdc 7.02 Vdc 5 N
8 7.98 Vdc - 8.02 Vdc 6
9 8.98 Vdc 9.02 Vdc 7
10 9.98 Vdc JE 10.02 Vdc 8
9 R
10 [
Specification
Sweep Step
0 y-10mVv - y+10mV
1 y-10mV y+10 mV
2 y-10mV y+10 mV
3 y-10 mV O —— y+10 mV
4 y-t0mV y+10mV
5 y-10mV I —— y+10 mV
6 y-10mV N - y+ 10 mV
7 y-10mV —— y+10mV
8 y-10mV . y+10mV
9 y-10mV y+10 mV
10 y-10 mV y+10mV
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Model 3330A/B

Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

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.

¢. Typical manufacturer of the part in a five-digit code.
See Appendix A for a list of manufacturers.

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. ldentify 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.

¢. Description of the part.
d. Manufacturer’s part number. d. Function and location of the part.
ABBREVIATIONS
Ag . ... . e silver Hz oo hertz (cycle(s) per second} NPO ..... ... ........ negative positive zero Sl .. ... ... oLl slide
Al L . e ... .. .3aluminum {zero temperature coefficient} . single-pole double-throw
AL o camperels) 1D Lo inside diameter ns . .......... nanosecond(s) = 109 seconds SPST .............. single-pole single-throw
AU gold impg ...... EE impregnated nsr ... .......... not separately replaceable
i . .incandescent Ta tantalum
Co capacitor insutation(ed)  §2 ... ... ... .. ohmis)y TC................ temperature coefficient
cer . ... .. FR ceramic obd ... Lo order by description  TiOp ........ ... ... .. titanium dioxide
coef . coefficient k&2 ... ... ... kilohm{s) = 10t3chms 0D ............ ... ...... outside diameter  T08 . ... .. .. toggle
com . .. .. e common kHz ............. .. kilohertz = 10%3 hertz . tolerance
comp A e . composition o Z peak trimmer
conn F connection L .. ... L. inductor  pA . . .picoampere(s) transistor
fin L. linear taper pc .. .. printed circuit
dep ... .. e deposited log....... .............. logarithmic taper  pF ... ... ...... picofarad(s) 1012 farads V. ... ... ... volt(s}
DPDT .. .. double-pote double-throw PIV. . . peak inverse voltage vacw .. ... alternating current working voltage
OPST . .. ....... doubte-pole single-throw .. milliampere{s) = 103 amperes  PIO ... partof war. ... ... . L variable
.......... .. megahertz = 10*6 hertz pos ......................... position{s) vdew .........directcurrent workingvoltage
elect .. . electrolytic M2 ... .o megohmis) - 10t6 ohms  poly .. P polystyrene
encap . . . encapsulated  metflm ... .. L metal film pot .......... ... ..., potentiometer W ... ..o . watt{s}
............ ....manufacturer PP ... ... ........peak-to-peak  w/ ... L. e with
o farad{s) MS....... ... ... millisecond  ppm ... ... L. .parts per million  wiv . ... .. .. working inverse voltage
FET L ... field effect transistor m1tg N . mounting prec...... precision (temperature coeffient, w/o ... ... ... . ... without
fxd J fixed MV ... L., millivoltls) = 10‘3 volts long term stability and/or tolerance)  ww ............. ... wirewound
MF microfarad(s)
GaAs .. ... . gallium arsenide  Ms ... P microsecond (s} .. .resistor
GHz . gigahertz - 109 hertz UV o i . microvoltls) = 106 volts Rh. Lo oL rhodium .
ad . ... ....... guordled) my o T Mv!ar@ root-mean-square e optimum value selected at factory,
Ge L Cgermanium T im0t . _rotary average value shown (part may be omitted}
gnd L . .ground{ed) nA . .. nanocamperels) = 10'9 amperes b .. no standard type number assigned
NC . normally closed  Se ... .o selenium selected or special type
Mo _henry(ies) Ne . . . L....neon sect ... ... . _. section(s}
Hg o mercury NO ....... .. .. .....normally open Si . U silicon ® Dupont de Nemours
DECIMAL MULTIPLIERS
Prefix Symbols Multiptier Prefix Symbols Multiplier
tera T 1012 centi c 102
giga G 109 milli m 103
mega M or Meg 106 micro u 106
kilo K ork 108 nano n 10
hecto h 102 pico =) 1012
deka da 10 femto f 1015
1 -18
deci d 10 atto a 10 STD-B-2734
DESIGNATORS
AL . assembly FL . filter Q.. . J Cotransistor TS L. terminal strip
8 motor  HR .. . heater QCR ... . .. . transistordiode U N microcircuit
BT battery IC integrated circuit R L R L cresistor V.. ... vacuum tube, neon bulb photocell, etc
C . capacitor  J .. jack  RT . R N L. thermistor W L. .. cable
CR P . diode K .. relay S ... . e switch X ... .. .. .. .. . S socket
DL . . delay jine L inductor T .... - JE transformer XDS .. PRI . lamphalder
Ds lamp M . meter TB e . terminal board XF oo ........ fuseholder
E misc electronic part “mP . . mechanicat part TC s . . thermocouple Yoo PR o crystal
F . fuse P . plug TP ............... .....testpoint  Z ..... . . L. ... network
6-1
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Table 6-1. Replaceable Parts

S Mifr
Reference |pip part Number Qty Description Mfr Part Number
Designation Code
A1B 1214 03330-66580 1 KEYBOARD ASSEMBLY 28480 03330-66580
AlCH 0150-0084 C:FXD 0.1 UF 28480 0150-0084
A1C2 0160-0127 C:FXD 1 UF 28480 0160—0127
A1C3 0160-3847 C:FXD ST NPN 28480 0160-3847
AlQ1 1854-0071 TSTR:S1 NPN 28480 18540071
A1R1 — ATRG 0683-2725 R:FXD 2.7 k2 01121 CB2725
A17R7, R8 07570442 R:FXD 10K 24546 C4—1/8-TO—1002—F
A17R9 07570280 R:FXD 1K 24546 C4-1/8-TO—1001—F
ATR10 0698-3228 R:FXD 49.9 k2 03888 PMESSS
AR 0757 0401 R:FXD 1k 24546 C4—1/8-TO—101—F
ATR12 0757-0411 R:FXD 332 0 24546 C4--1/8-T0~332R—F
A1S1 - A1536 3101-1745 36 SWITCH 28480 31011745
AlUT 1820-1418 IC:DIGITAL 01295 SN74LS42N
ATU2 1820-1217 IC:DIGITAL 01295 SN74LST5IN
A1U3, U4 1820-1478 IC:DIGITAL 01295 SN74LS93N
ATU5 1820-1197 IC:DIGITAL 01295 SN74L500N
A1UB 18201423 IC:DIGITAL 01295 SN74LS123N
ATW3 03330-61601 1 CABLE 28480 03330-61601
ATMPI 03330-04119 1 4-KEY MOUNTING PLATE, LEFT 28480 0333004119
ATMP2 03330-04120 1 4-KEY MOUNTING PLATE, RIGHT 28480 03330-04120
ATMP3 03330-04121 1 16-KEY MOUNTING PLATE 28480 03330-04121
ATMP4 0333004122 1 12-KEY MOUNTING PLATE 28480 03330-04122
SEE PAGE 6-48 FOR KEYS

42A (A ONLY) 03330-6656¢ 1 PZ ASSY:SLIDE SWITCH BOARD 28480 03330-66368
A28 (B ONLY) 03330-66502 1 PC ASSY: SLIDE SWITCH BOARD (IDENTICAL TO A2A) 28480 03330-66502
AZ2IC1H 18200077 IC:TTL DUAL D F/F 01295 SNTaT&N
AZK1 1610-0041 1 RINETWORKy8 RES. 2.7K UHM 5% 28480 1810-0041
R2RZ 3583-¢725 1 R:FXD COMP 2700 CHM 5% 1/4W 01121 B 2725
8251 3101-1704 2 SLIDE SWITCH ASSY 28480 3101=1704
4252 (B ONLY) 3101-1704 SLIDE SWITCH ASSY 28480 3101-1704
4253 3101-17u3 2 SLIDS SWITCH ASSY 28480 3101-1703
A234 31011703 SLIDE SWITCH ASSY 28480 3101-1703
AZK1 NOT ASSIGNED
£2W2 03320-61601 CABLE ASSYIFLAT 28480 03330-61601
A3A (A ONLY) 03330-66365% 1 PC ASSY:FRUNT PANEL 28480 0333066569
a3C1 0180~0116 4 C:FXD ELECT 6.3 UF 10% 35VDCH 56289 1500685X903582-9YS
A3L2 0160-0116 C:FXD ELECT 548 UF 10% 35VOCW 56289 1500685X903582=DYS
A3CK1 1990-0325% 57 DIODE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3CLKZ 1999-0325 DIGDE:VISI®LE LIGHT EMITTER 28480 1990=0325
230K 3 1993-0325 DI0DE :VISIBLE LIGHT EMITTER 28480 1990=0325
A3CKS 1990=0325 DIZDE:VISIELE LIGHT EMITTER 28480 1990-0325
A3CK5 1990-0325 DIODE:VISIBLE LIGHT EMITTER 28480 1990-0325
43CRo 1990-0325 DIUDEzVISIBLE LIGHT EMITTER 28480 1990=0325
#3CRT 1990-0325 DIUDE:VISIBLE LIGHT EMITTER 28480 1990-0325
ABCRA 1950-0325 DIGDE:VISIBLE LI1GAT EMITTER 28480 1990-0325
A3CKY 1590=0325 LGIOJE:VISIBLE L1IGHT EMITTER 28480 1990-0325
A3Ck10 1990-03.5 DIDDE:VISIBLE LIGHT EMITTER 28480 1990=0325
A3CK11 1990-01325 DIGDE :VISIBLE LIGHT EMITTER 28480 1990-0325
A3LR1Z 1990-0325 DIJDEsVISIBLE LIGHT £MITTER 28480 1990-0325
A3CK1s 19906~-03¢5 UIODE:VISIBLE LIGHT EMITTER 28480 1990=-0325%
A3CR14 1790-0225 DIOVE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3LK15 NOT ASSIGNED
A3LKk1le 1990~ 0325 OIODE:VISIBLE LIGHT EMITTER 28480 1990-0325
£3CKLT 1990-0325 DICDE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3CK1G 1990-0325 DIGIEIVISIBLE LIGHT EMITTER 28480 1990-0325
B3CKLY N3T ASSIGNED
A3LRZ0 1990- 052¢ DIGDE:VISIBLE LIGHT EMITTER 28480 1990-0325
B3CRZ I 1990-0325 DIODE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3LK22 1990-0325 DIODE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3CKe3 1990~0325 DILIE:VISIBLE LIGHT EMITTER 28480 1990-0325
A3CRZ« 1930=0325 DIODE:VISIBLE LIGHT EMITTER 28480 19350-0325
A3FDL 22 NOTE: IDENTIFY BRIGHTNESS CATEGORY BY LETTER
A3FLZ STAMPED ON BACK OF DISPLAY AND ORDER CORRES-
W3FD3 PONDING PART NUMBER AS FOLLOWS:
A3FD4 1990-0497 NUMERICAL DISPLAY:BRIGHTNESS A"

19900499 NUMERICAL DISPLAY:BRIGHTNESS "“B"
A3FD5 1990-0502 NUMERICAL DISPLAY:BRIGHTNESS *'C”
A3FU6 1990-0504 NUMERICAL DISPLAY:BRIGHTNESS *'D”
A3FDT 1990-0506 NUMERICAL DISPLAY:BRIGHTNESS “E”
A3FD6 19900508 NUMERICAL DISPLAY:BRIGHTNESS “F"
A3F0DI 19900510 NUMERICAL DISPLAY:BRIGHTNESS “G"

6-2
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Table 6-1. Replaceable Parts{Cont'd)

_— Mfr
Refgrenqe HP Part Number| Qty Description 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--0466
A3R1 0683=1025 41 R:FXD COMP 1000 OrM 5% 1/4W 0l121 Cs 1025
A3R2Z N3T ASSIGNED
A3K3 0683-8205 i8 R:FXD COMP 82 UHM 5% 1/4W 01121 e 8205
A3K 4 J6eR83-8205 R:FXD COMP 82 OHM 5% 1/4wW 01121 8 8205
A3K5 0683-5203 R:FXD CUOMP 82 OHM 53 1/4W 01121 cB 8205
A3R6 06834305 20 R:FXD COMP 43 0OHM 5% .25W 0ol121 CB 4305
A3RT 0683-4305 R:FXD COMP 43 CHM 52 «25W 01121 CB 4305
A3RS 0683-4305 R:FXD CUMP 43 OHM 5% .25W 01121 CB 4305
A3RY 0683-4305 R:FXD COMP 43 0HM 5% «25W 01121 €8 4305
A3K1O0 0683-8205 RIFXD COMP 82 OHM 5% 1/4W 01121 CB 8205
A3R11 0683-4305 RIFXD CUMP 43 DHM 5S¢ +25W 01121 C8 4305
A3K13 0583-8205 K:FXD CUMP B2 0OHM S% L/4W 01121 CE 8205
A3kl4 0683-4305 R:FXD COMP 43 OHM ©% .25W orrzl C8 4305
A3R15 NJIT ASSIGNED
A3K16 0683- 4305 R:FXD COMP 43 UHM 5% .25W 01121 C8 4305
A3KLT 0683-4305 K:FXD COMP 43 UHM 5% .Z25W ol121 C8 4305
A3R18 0683-8205 R:FXD CUOMP 52 OHM 5% 1/4W 01121 cB8 8205
A3W1 03330-61603 2 CAELE ASSY:FLAT 28480 03330-61603
A3w2 NJT ASSIGNED
A3W3 NGT ASSIGNED
Adne 03330-61602 2 CABLE ASSY:FLAT 28480 03330-61602
A3WS 03330-61604% 2 CASLE ASSY:FLAT 23480 03330-61604
A3B (B ONLY) 03330-66503 1 PC ASSY:DISPLAY BUARD 28480 03330~66503
A3 avl
43 D2 i
A3 au3
A3 AD4
A3 Al> 1990-0399 1 INDICATOR POL 28480 1990-0399
A3 C1 0180=0116 C:FXD ELECT 648 UF 10% 35VDCW 56289 150D685X3035B2-DYS
A3 C2 0180-0116 C:FXD FLECT 648 UF 10% 35VO(HW 56289 150D635X9035832-0YS
A3 (K1 THRU
A3 CK35 1990=0325 DIODE:VISIARLFE LIGHT EMITTER 28480 1630-0325
A3 rOl
A3 FD2
83 FD3
A3 Fu4
23 Fob
A3 FDO
A3 FEBT
A3 FDS
A3 FDY
A3J1, J2 1200-0468 SOCKET—-24 CONTACT 28480 1200 -0468
A3J3 1200-0466 SOCKET—-40 CONTACT 28480 1200--0466
A344 12000467 1 SOCKET—-36 CONTACT 28480 1200-0467
A3R1, R2 06831025 RES COMP 1000 OHM 5% 1/4W 28480 0683-1025
A3 R3, R4 0683=8205 RES COMP 82 OHM 5% 1/4W 01121 €8 8205
A3 K5 06838205 RES CUMP 82 OHM 5% 1/44W 01121 €A 8205
A3 R6 0683-4305 RES COMP 43 OHM B3 .25W 01121 CB 4305
A3 KT 26834305 RES CUMP 43 OHM 5% .25W 01121 CB 4305
A3 R8 0683=4305 RES COUMP 43 OHM 5% .25W 01121 CB 4305
A3 K9 0683=4305 RES CCOMP 43 DHM 5% .25W 01121 CB 4305
A3 R19 0683-8205 RES COMP 82 OHM 5% L/74W 01121 c8 8205
A3 Kll 0683=4305 RES CUMP 43 UHM 5% .25W 01121 CB 4305
A3 KlZ 0683=8205 RES COMP 82 JHM 5% 1/4W 0lizl £3 8205
A3 Rls 0683-8205 RES COMP 82 THM 5% 1/4W 01121 ce 8205
A3 Kls 0683=4305 RES COMP 43 OHM 5% +25W ol121 CB 4305
A3 k19 06838205 RES COMP 82 OHM 5% 1/4W 01121 CB 8205
A3 Rleo 06834305 RES COMP 43 OHM 5% .25W 01121 CB 4305
A3 K17 0683-4305 RES COMP 43 OHM 5% +25KW 01121 CB 4305
A3 k18 0683=8205 RES CUMP 82 OHM 5% 1/4W 01121 c8 8205
A3 k19 0683=8205 RES CUOMP 82 UHM 5% 1/4W 01121 8 8205
A3 K20 0683=8205 RES COMP 82 OHM 5% 1/4W 01121 cB8 8205
A3 K21 06838205 RES COMP 82 OHM 5% 1/4W ol1121 CB 8205
A3 RZ22 0683-4305 RES COMP 43 CHM 5% .25W oL121 CB 4305
A3 k23 0683=4305 RES COMP 43 OHM 5% .25W 01121 C8 4305
A3 K24 0683=4305 R:FXD COMP 43 OHM 53 .25k 01121 CB 4305
A3 K25 0683=4305 R:FXD CUMP 43 GAM 5% 425W 01121 CB 4305
A3 W1 0333061603 CASLE ASSY:FLAT 28480 03330-61603
A3 W2 NGT ASSIGNED
A3 W3 NOT ASSIGNED
A3 W4 03330-61602 CABLE ASSY:FLAT 28480 03330-61602
A3 W5 03330-61604 CA3LE ASSY:FLAT 28480 03330-61604
Ab 03330=66504 1 PC ASSY:MOTHER BUARD 28480 03330-66504
A4 1 1200~0424 5 SOCKET:1C BLK 14 CUNTACT 23880 CSA2900~148
A4d2 1200-0424 SUCKET:IC BLX 14 CONTACT 23880 CSA2900~-148

See introduction to this section for ordering information

tSEE NOTE AND PART NUMBERS LISTED FOR A3FD1 THRU A3FD9, PAGE 6-2. 6-3
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Table 6-1. Replaceable Parts(Cont'd)

rence Lo Mfr

Refg enc HP Part Number | Qty Description Mfr Part Number
Designation Code

LNE) 1200-0424 SOCKET: IC BLK 14 CGNTACT 23880 CSAZ2900-148B
Adda 1200-0424 SSCKET:zIC BLK 14 COUNTACT 23380 CSA2900-148
A4S 1251-2969 14 CONNECTOR:PHONY, SINGLE JACK 27264 15=24-0501
LENE 1251-2969 CONNECTUR:PHOND, SINGLE JACK 21264 15-24=0501
A4dT 1251-2969 CONNECTUR:PHONC, SINGLE JACK 27264 15-24- 0501
A4dib 1251-2969 CONNECTOR:IPHUNDy SINGLE JACK 27264 15-24-0501
A4d9 1251-2969 CCNNECTOR:PHONU, SINGLE JACK 27264 15=24+0501
A4J10 1200~0424 SJICKET:IC BLK 14 CUNTACT 23380 CSA2900143
Bedll 1200-0423 1 SOCKET:IC BLK 1o CULMTACT 23380 CSA2900~168
A4sdl2 1251-2969 CIONNECTOR:PHOND, SINGLE JACK 27264 15=24=0501
A4J13 1251-2969 CONNECTGR:PHONGy SINGLE JACK 27264 15-24-0501
A4gla 1251-2969 CONNECTUR:PHOND,y SINGLE JACK 27264 15=24-0501
A4J1S 1251-2969 CONNECTCR:IPHONG, SINGLE JACK 2T2€4 15=24=0501
A4P L 1251-3305 4 CONNECTUR R&P 27264 09-56-1041-(A-2183-4A)
AGP 2 1251-3144 13 CONNECTOR:R & Py17 MALE CUNTACT [VIoara] 3:582152=1

AL XAL NOT ASSIGNED

A4XA2 NJT ASSIGNED

A4XA3 NOT ASSIGNED

A4Xnh NZT ASSIGNED

AGXAS 1251-1887 4 CONNECTOR:PC 44 CONTACTS(2 X 22) 71785 252=22=30~340
AGXAS 1251-2134 15 CONNECTOR:PC (2X18)36 ZUNTACTS 71785 252-18=30-340
A4XAb 1251-213¢4 CONNECTOR:PC (2X13)36 CONTACTS 71785 252-18-30=340
AGXAE 1251-1887 CONNECTOR:PC 44 CONTACZTS(Z2 X 22) 71735 £52=22=30-340
A4XAT 1251-2134 CONNECTOR:PC (2X13)36 CONTACTS 71785 252=~18=30-340
A4XAT 1251-2134 CONNECTOR:PL {(2X18)36 CONTACTS 71785 252-18=30-340
AdXAT 1251~1887 CONNECTOR:PC 44 CONTACTSI2 X 22) 71785 252~22-30-~340
A4XAB 1251-1887 CONNECTOR:PC 44 CONTACZTS(2 X 22) 71785 252-22=30=340
A4XAS 1251-2134 CONNECTOR:PC (2X18)36 COGNTACTS 71785 252=18=30=-340
A4XALO 1251~-2134 CONNECTOR:IPC (2X181)36 CONFACTS 71785 252=18=30~340
AeXall 1251-2134 CONNECTOR:PL (2X18)36 CUNTACTS 71785 252=18-30~340
A4XAal2 1251-2134 CONNECTOR:PC (2X18)36 LONTACTS 71785 252°18=30=340
A4Xall 12512134 CUNNECTUR:PC (2X13)36 CONTACTS 71785 252=18=30=340
A4aXala 1251-213¢4 CONNECTUR:PC {2X18)36 CONTACTS 71785 252=13=30=340
A4XAlY 1251-2134 CUNNECTOR:PC (2X18)36 CONTACTS 71785 252=18~30=340
A4XALl6 1251-2134 CONNECTOR:PC (2X13)36 CONTACTS 71785 252=18=30-340
AeXalT 1251-2134 CIONNECTOR:PC (2X18)36 CONTACTS 71785 252-18-30+340
A4XA18 1251-2134 CONNECTOR:PC {2Xx18136 CONTACTS 71785 252=-18=30-340
AGXALY 1251-2134 CONNECTOR:PC (2X18)36 CONTACTS 71785 252=18=30-340
A4XA20 1251-1886 13 CONN:zPC 30~CONTACT (Z2X15) 71785 252=15=30~=340
A4XA2) 1251-1886 CONN:PL 30-=CONTACT (2X15) 71785 252=15=30-340
A4XA22 1251=1886 CONN:PC 30=-CONTACT (2X15) 71785 252=15~-30=340
AGXA23 1251-1886 CUNN:PC 30~CONTACT (2X15) 71785 252-15=30=340
AGXAZ24 1251-1886 CINN:PC 30~CONTACT (2X15) 71785 252=15=30-340
A4Xa25 1251-1886 CONNzPC 30=CONTACT (2X15) 71785 252=15=30=-340
A4XA20b 1251~-1886 CONN:PC 30=CONTACT (2X15) 71785 252-15-30=340
A4XAa27 1251=1886 CONN:zPC 30=CONTACT {(2X15) 71785 252=15=30-340
AGXA28 1251-1886 CONN:PC 30=-CONTACT (2X15) 71785 252-15-30-340
A4XA29 1251-1886 CONN:PC 30=CONTACT (Z2X15} 71785 252-15=30=340
A4XA30 1251~1886 CONN:PC 30=CONTACT (2X15) 71785 252=15-30=340
A4XAa3l 1251~1886 CONN:PC 30=-CONTACY (2X15) 71785 252=15=30=340
A4XA32 1251~1886 CONN:PC 30=CONTACT (2X15) 71785 252=15=30-340
AGXA33 NOT ASSIGNED

A4XA34 NOY ASSIGNED

A4XA3S NOT ASSIGNED

A4XA36 NOT ASSIGNED

A4XA3T 1251=1558 1 CONNECTOR:PC EDGE 1 ROW 15 CONTACT 71785 252-15-30-350

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts

Reference HP Part o Mfr
. A Qty Description Mfr Part Number
Designation Number Code
A3 U330 65505 i OIGITAL GUTPUT ASS iM3LY 28430 0333066505
A5 (REBUILT) 0333069505 DIGITAL OUTPUT ASSEMBLY (REBUILT} 28480 03330-69505
a5l 21470-3151 2 CAPACITOR=-FXC 323PF +=2% 004VLL “ICA 72136 OMISER2160300WVLCR
ASL2 G140-0151 CAPACTITIR FXO A20PF + 2% Z00WVRC vIfa T213¢ OM13E321503004V1ICK
4503 0120-1746 39 CAPACITOR FXO 13UF+ 10% 20VvE0 TA 542R9 1507155X302082
abla 0150=-174%6 CIPACITOR FXL 1S5UF+ L0% 20vECC T4 56289 1509156 X9020R2
asCh 01801746 CAaPACITUR FXO 15UF+ 10% 20VDC TA 56289 13001%56X902082
LS50 G130-17%5 CAPACITIR- FXD 15UF+  [0% 20vDC TA 36289 1500156X902082
A5J1 1251-2141 1 CINNECTOR 33 2TN M RueCTANGULAR 75381 2433 1002
ASL L 3100-1618 25 COIL-MLL 5.6UR 10% Q=45 2155)Xe375L4 24226 12/5€1
AL 2 7100-1613 COIL-MLI 5.6UH 10% Q=43 .1580XK.3T5LG 24226 187542
[ TR 5100-1618 COTL-MLE B.sUH 10% Q=42 JIDENX.3T75LG 24226 15/561
Aol &4 S100-1¢6168 COIL MUY S5.5UH 107 Q=43 .15350X.375L5 24226 1575581
71.54P1 4C40 0743 2 EXTRACTOR PC 8D ALK PULYL 06230 THKNS 23430 4040 0748
ASMP2 4C40-0743 EXTRACTOF-PC 80 BLK POLYC .C62-8D~THKNS 23480 40%0~-0743
ALKl 06341021 52 AFSISTOR 1K 10% o254 FL {C=-400/+600 01121 CF1021
aAbrl 0£é34~3311 & RESISTCOR 33C 10% .25W FO TC=-400/+600 01121 CR3311
abs3 0584=3311 RESISTOR 330 10% 234 FC TC=-400/+600 01121 CB3311
FE-RY 0584=-1311 2 RESTISTOR 180 LO% 25w FC TU=-%00/+609 01121 ca1811
ASnA 2 DEB-1311 RESTSTOR 130 1OZ 254 FC TC= 400/+8&00 g1121 CR1311
foul 1820 027% 4 ICDIGITAL ¥Cla08P DYL QUAD 2 C% 04713 MC1308P
As02 18200272 2 IC=DIGITAL MC1B236P ULTL QUAD 2 AND 04713 MC1806P
A5u5 1320-0233 & IT-DIGITAL MCIRI1QP ATL QUAD 2 NJR 04713 MCi3iopP
ALds 1820 V273 ICoDIGITAL «C1306P OTL QUAND 2 2ND 04713 MC1306°
Aby 3 18200301 3 IC-DTGITAL SN75T5N TTUL DA 01295 SN73 75N
ABUC 13200201 IC=D1GITAL SNT&75N TTL D-TYPZ 01295 SNT4T5M
AdUT 1820~ 0654 33 IC=DIGITAL SN74I0N TTL QUAD 2 NaND a1255 SNT400N
ADUY 1826—-0077 9 IC-DIGITAL SN7s74M TTL GUab >=TYPE 012985 SNT4&T4N
AU 3 1320 0274 IC- OIGETAL MCL302P DTL QUsD 2 Ok 04713 MC1308P
A5010 1820-0228 IC=DIGITAL ¥Cl810P DTL QUAD 2 NIR 04713 Mcisiopr
ASULL 1820-0274 IC-3IGITAL MCL3)8P OTL QUAD 2 OR 04713 MC1808pP
Azdil2 1820 0239 IC~DIGITAL MC1310P CTL QUAY 2 N3& c4713 MC1310p
m~3ULs 1820-0274 IC-0IGITAL ™MC1308P OTL QUAD 2 Or 04713 MC1B0gP
asulae 1820-02238 T-DIGITAL ~C1810P DTL QUAD 2 NJR 04713 MCigloP
AdJl3 1820-4¢328 3 IC+DIGITAL SNT402N TTL QUAD 2 NODR 01295 SNT402N
s3Ulo 1820-%294 2 IC-DIGITAL DM35TON TTL R—-S SERIAL-INM 27014 NM3S TON
45017 1820-C2%% IC-DIGITAL TM3570N TTL RS STRIAL IN 27014 DMB5TON
43018 1820~-0726 3 IC-DIGITAL SN74139N TVL R=5 PRL=~IN n1295% SN74199N
A3U1Y 1820-0726 IC=DIGITAL SNT41G9N TTL R=S PRL-IN 01295 SNT41 QSN
“ 5020 13200077 TC-DIGITAL SN7474N TTL DUAL C-TYPE 01295 SNTATAN
Aby2l 1820-0425 10 IC-DIGITAL SN74100N TTL OUAL D~-TYPE 01295 SNT4100N
AsJZ2 1820-0425 IC-OIGITAL SNT4100N TTL OJAL - TYPE 01295 SNT4100N
AB5U23 1820 0425 IC=DIGITAL SAT4100N TTL DUAL O=-TYPE Q1295 SNT4100N
AnU 2y 1320-0+25 IC-DIGITAL SN7+100N TTL Cuab O=TYPE 01295 SNT74100N
n 5425 1820 0539 3 IC=DIGITAL SN7437% TTL QUAD 2 NAWND Q1285 SN7437N
andee 1820=0339 IC-DIGITAL SN7437N TTL QUAD 2 NAND Q1295 SNT7437N
ALu27 1820-0G425 IC-DIGITAL SN74100N TTL OUAL C-TYPE ol12¢5 SNT4100N
£5Uch 1220 G425 IC-0IGITAL SNT41CON TTL DUAL D=TYPE 01295 SNT4100N
Ac (A ONLY) ag 02330~-€8578 1 DIGITAL INPUT ASSEMBLY (33307 STANCARD) 28430 02330-66578
Aol 0130 1746 CAPACITCR= FXC 1SUF+-10% 20VDOL YA 56289 150D0156X902082
LE6L2 0130-1746 CAPACITUR FXC 15UF+ LCG% 20VDC T4 56289 1500156X302082
ASL 3 0180~1746 CAPACITOR: FXC 15UF+=10% 20VDC YA 56289 150D156X902082
fioCw 0180-1746 CAPACITOR: FXD 15UF+-10% 20VDC TA 556289 1500156X902082
aolo 016C-3847 22 CAPACITOR: FXD 40LlUF +100-0% 25WVDC CER 28480 0160-3847
soelb 0160-3847 CAPACITOR-FXD +O1UF +100:=9% 25wVDL CER 268480 0160+ 3847
LY-1on 01£0-3647 CAPACITOP<FXL 4O01UF +100-0% 25wWvD( CER 28480 0160-3847
ABLE Q1€0-0938 2 CAPACITOR-FXD 1000PF + 5% L00WVLC MICA 53021 D15CLE102J
Ael3 01£0~0938 CAPACITGR-FXD LOQOPF + 5% 100WVDC MICA 53021 C15C1EL 020
A6C 10 01€£0-2204 & CAPACITOR=FXC 100PF+-5%Z 300wWVDC MICA 09023 RDM15F10143C
AéL1 9100-1¢€138 LCOIL=-MLD 5.6UH 10% Q=45 .1550X.375L6 24226 157561
AblLc G100-1613 COIL-MLD S5.,6UH 10% Q=45 .i550X.375LG 24226 15/561
Aol 3 6100~-1618 CCIL=MLD S.6UH 107 0=43 .155DX.375L5 4226 157561
Aot~ 9100~1618 COIL=MLD 5.6UH 10% Q=45 .1550X.375L6 24226 157561
AbR1 0684 2221 23 RESISTCR 242K 10% .25W FC T(=-400/4700 01121 crz221
AeKR 2 0684~2221 RESISTOR 2.2K 10% .25W FC TC=-400/+700 01121 CB2221
Aok 3 0684~2221 RESISTOR 242K 10% 425W FC TC==400/+700C 01121 ¢Bz221
AtR 4 068422221 RESISTOR 2.2K 10% .25W FL T(=-400/+700 01121 82221
LT 0757-0461 2 RESISTCR 68.1K 1% .12f5W F TC=0+-100 24546 C4-1/8-T0=6812=F
AG6RT 0684-3311 RESISTOR 330 10% .25W FC TC=-400/4600 olriz1 CB3311
A6KE ag 0684~2221 RESISTOR 2.2K 10% .25W FC TC= 400/+7060 01121 €B2221
A6RY Ag 0684-2221 RESISTOR 2.2K 10% +25wW FC T(=-400/+4700 01121 €r2221
ABR12, R13 1810-0136 8 NETWORK—-RES 10—PIN-SIP .1-PIN-SPCG 28480 18100136

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts

HP Part .
Reference Qty Description Mr Mfr Part Number
Designation Number Code
FY-TH 1820 Gu70 % 1C-0IGITAL SNT&30N TTL & MAND 01295 SN7420N
dbue 172000 5% IC=NISITAL SNT4OCN THL QUAL 2 NAND Q1298 SNTLO0N
LSar] 1220-0072 & IC=IGITAL SAT450N TTL Lual 2 AND (7 INV Qlzes SNT&50N
AU+ 1020 G054 IC-DIGITAL SATA00N TVL QUL 2 Naatd 01255 SNT4OON
Acd. 1220~-00%% IC-DIGITAL SK7400MN TTL QUAD 2 NANT 012¢5 SNT& 00N
ABUB 18200418 IC—-DIGITAL MC1812P DTL QUAD 2 XOR 04713 MC1812pP
AGUT 1820-0418 1 IC-DIGITAL MC1812P DTL QUAD 2 XOR 26460 1820—-0418
abJo 1ez0-C2-n IC=DIGIVAL MCL3LOF OTL OUAD 2 NI% 04713 MC1810P
AcJds 1820-C%07 4 IC=NIGITAL SAWT4&L2M TTL MFe 3 ieny 01265 SN7412N
Btd g 1&z0u OGUDB i1 TC-NIGITAL SNT4LON TTL VEL 3 NANT 01295 SN7410N
atJll L= C0S% IC=DIGITAL SNTACCON TTL QAR 2 NANT 012¢¥ SNT400N
Lyl 18200174 15 IC~2ICITAL SANT404N FYL HEX 1 ol2¢5 SNT404N
avdiz 1820 00Z4 ICDIGITAL SNT4LIO0N TTL WUAD 2 NAND orzes SNT400N
Aodis 1£2C-CE16 8 IC-DIGITAL 232200 TTL WtAL 2 2=-T7=1-L INF 072&3 |322r¢C
kiols 1820=-1042 [ IC~DIGITAL SNT&LESN Tt -5 PEL TN 01235 SNT416EN
Abult 1820 G174 IC=DIGITAL SAN7404N TTL HeX 1 01225 SNT474N
acJdl? 1E20-C782 & IC-DIGITAL SA7527N TYL TPL 3 NCR 01265 SMT42TN
AsJid 1820 0054 IC=NDIGITAL SATAO0N TTL QUED 2 NAND 01275 SNT400N
AEULS 1€20-C53% IC-DIGITAL SNT43TIN TIL QUAD 2 NAND 0126°¢ SN7437N
Az L2V 1820-0077 IC=NIGITAL 3NT7474n TTL DUAL 6-TYOF 01275 SNT&4T4N
wbdes 18,0 06l6 IC=CIGITAL $32207 TTL QUAD 2 2=Tu=1-LIN: 07263 G3220C
1E20~0537 4 TC-CIGITEAL SNT&L3i0 TTL QUAL & NANE 012¢5 SNT413N
i€£20 077 * TC-SIGITAL SATALEN TTL MEX L 01255 SN7416N
18200063 IC-TI5ITAL SKT&ALON TTL YPL 3 TiANG 01255 SNT410N
1820-0174 IC=0T6ITAL SN7404N TYL HIX 1 €1253 SNT7404N
1820 0425 IC-DIGITAL SNT4100n TTL SUAL - TYPZ otzss SNT4100N
neldce 1622=CC54 IC=2IGITAL SN74Q0N TTL QUAD 2 NANuU 0l2¢% SNT4600N
ABW1-W5 11153-01301 5 WIRE:JUMPER 28480 11153--01301
a5 (A ONLY) a3 03330-6657¢ 1 DIGITAL INPUT ASSEMBLY (23304, 1iPT QU4) 28450 03230 66579
A6 (REBUILT) 0333069579 DIGITAL INPUT ASSEMBLY (REBUILT A OPT 004} 28480 0333069579
AD Ll 0180 1746 CAPACITIR FXO 15UF+=10% 20V00T Ta 562RG 150C156X9029R82
4e e 0120 174 CAPACIT '¥ FXE 15UF+ lu¥ 20VDC Ta 56289 150D155X302082
A0 Lz Uln0-1745 CACACITIOCFXL 15UF+-10% 20VOC Ta 56289 1500155 X902022
e Visu 1746 CAPACITOR FXD 15UF+ LOE 20VOL TA 56289 1500156 X9302082
Re Lo QieL a7 CAPACITAR-FXL LOQLlUF +#10Q-0% 25wWV0C (&R 28480 0160-3847
Ao <o Jléu 2847 CHPACIT O FXE LOLWUF +#100~08 25WVOID CEr 28480 0160~-3247
at T QLE0 2847 CAPACITTE FXT +OIUF +10G=0% 25WVDC (=F 28430 0160~3847
Ko LY Gleu 2204 CAPACITIR FXC LOOPF+ 5% 3004VDL MICA 09023 FDMIGF101J3C
Ao iy D180 2050 2 CAPACIT2R FXT JOB2UF+ 10% 35VOC0 Ta 56289 1500823X3035A2
As Liv Ulol 1743 2 CAPACITUR FXL o1UF+ 1J3% 35vDC Ta 56289 150010 X203542
AL L Tivu 16LR COIL: MLDY S5.6UH 10% W=45 L155DX.375L5 24226 15/5¢1
Ao Lo c1iv0 1o6l3 CATL -MLD S.6UH % Q=45 J1550Xe37T5LG 24226 15/561
A Lo 210U 1613 COIL-MLL Se6UH 10Z% «15S0X2T5LG 24226 1575851
Ak Ly 9100 1¢13 COTL-MLD S.6UH 10% Q=45 4155UX.275L6 24226 157561
Ac bz 1$S0 0402 i2 LPTO-ISALATCR LEQ=PXSTR IF=60MA=MAX 50522 MCT—-¢
A6 LlS. 1390 04uu CPTU-ISCLATUR LEY PXSTR Ir=060MA=MAX 50522 M(T-§
mo las 1730 0400 CPT2 ISCLATIF LD PXSTF IF=&0MA-MAX 50522 MCY=-¢
AE L1535 1550 0400 COTO=-ISOLAT LR IF=E60MA=rLX 50522 MCT=-¢
LE 15h 120 C4ul OPTO: ISTLATCR Led OXSTS [F=6031a-MaX 50522 MCT=¢
4o Lis? 15¢0 0400 CPTO ISULATGFR LEO=-PXCTR [F=60MA~MAX 506822 MCT=¢
L6 de 1854 035% 22 TEANSISTOR NPN S1 T3-52 PI=360Mw 28480 1854-0354
AG w: léss 054 TRANSISTOR KNPN ST T 52 PO=300Mw 28490 1854~0354%
AL we 1844 0354 TRANSISTOR NEN ST 73052 PU=360Mw 28480 1854-0354
av Qv 1854 0354 TEANSISTOR NPN ST TO-52 PO=360MK 284%0 1854~0354
Ao WI i8%¢ 0354 TEANSISTTOK NEN SI TOr 52 PU=360MKW 28480 1854-0354
ke Wi 1854 0354 TRANSTSTOF NPN ST T0D=-52 PO=36UMKW 28480 1854~0354
Lo WY 139+ G354 TEANSISTOP NPN ST Ty- 52 PR=360MW 28480 1854=-035%
Ao O 1054 G354 2 TRANSISTCR NPN SI TU-46 PD=500MW 28480 1854~0394
A0 wWiu 1854 0354 TRARSISTCR NEN S1 T9-52 PU=350MW 28480 1854~0354%4
At Wi 1854 0354 TFANSISIOR NP ST T3 52 PD=360MH 28480 1854-0354
At wal 1854 0354 TRAMSISTCR NER ST TU=52 PD=360MW 23480 1854~0354
ao oz 1£54 C354 TRANSISTCR NPN ST TJ-52 P=360M9 28480 1854-0354
A6 ai 0684 2221 RLSISTCR 242K 10% 425w FC TC==40CG/+700 g1121 CcB2221
Ao nd 1810 G136 NETHORK & 10--PIN-SIP ,1 PIN=5PCG 28480 1810-013¢
Ao nz 1810 0135 NETHWOFK-RES 10 PIN=-SIP .1 -PIN-SP(G 28480 1810-013%6
FY- R 0¢€ss 2221 RESISTCR 242K 10% 425w FC TC=-400/+700 0l121 cB2221
an ko 0757 0461 RESISTCY 6841K 1% 1254 F TC=0+100 24546 C4~-1/8-T0-6B12-F
- 3N Cet4q 3311 RESISTCH 330 10% «25W FC TC==4CJ0/t600 cli1zy cr3311
aw £9 A6 0¢84 1021 RESISTOR 1K 102 .25+ FC TC=-40C/+600 clizi Ce1021
ab kiu Q€S8 2487 24 RESISTIF 255 1% 41254 F TC=0+=100 16299 C4-1/8-T0=-255%~-F
As KL 0558 3437 PESISTCR 255 1% 4125w F TC=0+-10U 16299 C4~1/8-T0-255R~-F
At ki2 QE9E 2487 RESISTCR 255 1% «125W F T(=0+-100 16299 C4-1/8-70-2550%~F
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Table 6-1. Replaceable Parts
n HP Part o mf
Reference Qty Description r Mfr Part Number
Designation Number Code
Ab <13 GeIB-3487 255 1% L125W F T{=C+=130 1529 C4=1/9=-T3-25508-F
At nlé 0L93 3487 255 1% .125W F TC=0+-100 16299 C4=1/8=T0=2C
A rib 0€s3 2487 255 1% o123W F TC=0+-100 16299 Coe1/9=T0=2557~F
L WIS ¥ 0£5 8- 3487 LESISTCE 255 1% 1254 & TC=0+-100 156299 Ch=1/8-TQ=255~F
ha wii VEs B 3487 FESISTCR 255 1% 1256 F TC=0+-100 16269 C4=1/8=T(=255%~F
AG i 0¢e38 3487 RESISTLR 255 1% 125w F TC=0+=100 16299 C4=1/8~TQ~255:=F
AL i d 0€28- 24487 FTSISTLR 255 L% 125w F TC=0+~10U 16299 C4=1/8=T0=259R~F
Ac meu J5C8- 2487 RESISTCR 255 1% 125w 7 TC=0¢-100 16299 C4~1/8=TO=25%Fk=F
Ao mel de50 ZHET SpSISTOR 255 1% 1254 ¢ TC=0+-100 162569 C4=-1/3=TO=255F~F
A Nl €84 1321 RESISTER 1K 1U% .254 FC T(==430/+600 cliz1 €r1021
Ao ade JE34-1021 RESISTCR 1K 10% .25d £ TC==41C/+600 cl1z1 Caeln2i
&o ndd 0&84 1021 RESISTCR 1K 10% .254 FC C==420/+600 ci121 CRl1021
ADn o 0684 1021 RESISTCR 1K 10%Z «2%W 7O 43C/+6C0O o1121 Ccp1a2l
AL hed 0534 1021 RESISTCR 1K 10% .25W FC 40C/+600 Cl121 crp1021
46 nZd JoB4 1021 «FSISTCR LK 108 o254 FC TC==%0C/+600 01121 ceiozl
ab ke 0534 1021 «SSISTCR 1K 10% .25+ Tl==4%)0/+600 ci121 cB1021
AL 12U 0Ed+ 1021 SSISTCR 1K 1U% .25W 400/ +600 o121 €R1021
Aad R3s 084 1021 RESISTNR 1K 10% .254 200/ +600 cl1ezl (B1021
Ab w32 o024 10621 FESISTON Q1K lUZ 25w 400/ +600 orizt €r1021
Ao ~3. Ut3de lo2i RISISTUR 1K 10% .25 400/ 4600 crizl (a1021
Ab koa 06841021 RESISTCF 1K 10% .25W 400/+600 ¢l1i21 CR1021
Ab aub U534 1021 KESISTOR 1K 10F «25W $0C/ +600 1121 CRLO21
AS Ko Usée 1021 PESTISTOR 1K 104 4254 430/ +600 01121 €31021
A0 nlu 02341021 RESTISTCR IK 108 +25W 400/ +60C c112} €31021
Ad riv 0&dy U2l “ESISTCR LK 10% 4254 01121 cB1o21
AT RHU 0684 1021 QESISTOR 1K 1% 256 FC T75=-470/4600 61121 €B1021
A6 hé&L U584 1021 #=STSTCR 1K 107 «425W FU T oilel {11021
ab x4l U684-1021 FESISTCR 1K 10% «25W FC T cllel €Ra1021
P 0684:1021 FESISTCR LK 10% .25+ FC T 40C/+600 cl1z1 {81021
AL xbw 0584 1021 RESISTCR 1K 10T +254 FL TL==400/+6C0 elizl cr1021
Ab <43 06841021 SESISTOR 1K 20¥ .25W FC TC==400/+600 ci1z1 €31021
a& R48 0€B4- 2221 RESISTCR 2.2K 1UZ .25« FC TC=-400/+700 ci2l CB2221
Ab ka9 0£84-1031 4 PESISTOR 10K 10Y .25W FC TC=-400/+700 ¢l121 CR1031
Ab F5u 0634 1031 RESISTCOR 10K 1l0% .25d4 FC TL==400/+700 cilzl €B1031
Ab hoi 07570413 2 RESISTIOF 392 1% .125wW F TC=0+=100 24546 C4=1/8-T0-392R~F
A6 UL 182¢- 0070 IC- DIGITAL SHNT7430M TTL 8 NAND 01295 SN7430N
Ab Ue 1220-0054 ICeDISITAL SNT4UON TTL QUaD 2 NaNDp 21295 SNT400N
Y-3RVE 18200072 IC-DIGITAL SNT450N TTL DUAL 2 ANC=Gi=INV 01295 SNT450N
AL U 16200054 1C--DIGITAL SNT400N TTL QUAD 2 NAND 01295 SN7400N
ac JE 18206 0054 TCDIGITAL SNT400N TTL QUAG 2 NAND 01265 SN7400N
AL Uo 18200418 6 IC=DIGITAL MCL812P OJTL QUAD 2 EXCL=-O0R 04713 MC1832P
Ab LT 1820 0418 IC-DIGITAL MClal2P DTL QU&D 2 EXCL=OR 04713 MC1812P
AL uB 18206-0238 1C=DIGITAL MC1310P COTL QUAL 2 NUR C4713 MC1310P
A6 U9 1820 Oueés [C-NIGITAL SN7410N TTL TPL 3 NANC 01255 SNT7&10M
Ab Uiy 1€24-0068 IC=DIGITAL SNT4L0OM TTL TPL 3 NAND 01295 SNT410N
A6 ULl 1820 0054 ICDIGITAL SNT400N TTL QUAD 2 NAND ¢1295 SNT4CON
A6 Ur2 1820 0174 IC~DIGITAL SNT7404N TTL HEX 1 c1295 SNT404N
A6 Uil 1320 G054 IC-CIGITAL SN7400N TTL QUAD 2 NaND Q1298 SMT7400N
aAd Uis 1820-0816 IC-DIGITAL $322DC TTL QUAD 2 2-TO-1-L INF 07263 932200
Ao Jib 1820-1042 IC=DIGITAL SN74165N TTL R=S PRL-IN Qi295 SMT74165N
A6 ULio 12820-1053 2 I1C-DIGITAL SN7414N TTL HEX 1} 01295 SNT414N
ant Ji? 13200782 1IC-OIGITAL SAT427N TTL TPL 3 NOR 01295 SNT&2TM
Ae U1d 1320-0054 I1C-DIGITAL SN7400N TTL QUAD 2 NAND a129% SNT40O0N
Ab ULY 1820-0539 IC~DIGITAL SNT437n TTL QUAD 2 NANO Q1295 SN7437N
Ab UL 1820- 0077 IC=DIGITAL SN7474N TTL DUAL J=TYPE 01295 SMT4T4N
A6 Ull 1820 Q907 1C=QIGITAL SNT412N TTL TPL 3 NAND 01295 SN7412N
RS U2e iE20-0616 1C-DIGIT AL 93220C TTL QUAD 2 2=TO-1-LINE 07263 93220C
RO ULd 18200577 IC=DIGITAL SNT7416N TTL HEX 1 01295 SNT416N
a6 Uud 1324 0068 IC=DIGITAL SNT4LON TTL TPL 3 NAND 01295 SNT410M
Ab U26 1320-0174 IC-DIGITAL SN7404N TTL HEX 1 01295 SNT404N
Ao U27 18200425 1C-DIGITAL SNT4100N TTL DUAL D~=TYPF 01295 SNT4120N
A6 U8 1820-0054 IC=DIGITAL SN7400N TTL QUAD 2 NAND 01295 SNT40O0N
Ab U29 1820--0668 4 IC=0IGITAL SNT40TN TTL HEX 1 NON=INV 01295 SNT40TN
Ab U220 18230663 IC=DIGITAL SAT40TN TTL HEX 1 NON=INV 01295 SN7407N
A6 usl 18230537 IC~DIGITAL SNT413N TTL DUAL 4 NAMD Q1295 SNT413N
A6 W1--W5 11153-01301 5 WIRE—JUMPER 28480 11153—-01301
Ao (BONLY) a3 02330-€66576 1 DIGITAL INPUT ASSEMSLY (33308 STANDARD) 28480 03330-66576
A6 (REBUILT) 0333069576 DIGITAL INPUT ASSEMBLY (REBUILT B STD} 28480 03330-69576
A6 ol 0180-1746 CAPACITOR=FXC 1SUF+-10% 20vDC TA 56289 150D156X902082
Ab (e J130-1746 CAPACITOR-FXD 15UF+-10% 20vDC TA 56289 1500156X902082
Ad L3 Q1801746 CAPACITOR=FXL 1S5UF#-10% 20vDC TA 56239 150D1%6X902082
Ao (= Gl60-1746 CAPACITOR=FXC 15UF+-10% 20vDC TA 56289 1500156 X9020B2
Ao LY 0160 2847 CAPACITOR=FXD .OlUF +100-0% 25WVDC CER 28480 0160-3847
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Table 6-1. Replaceable Parts

Reference HP Part o M
eferenc Qty Description fr Mfr Part Number
Designation Number Code
ne o CAPLLITOR=FXS SO UIF #1CA=0F 25WYiC 7T 286480 N150-3347
Av Lt LAPLCITIR FXD &OLUF #100 07 23wVl 3t 28420 0160-3367
AL L 0160--0938 s CAFACITIR FXL LIOPF +-1% 3004VIC MILE 28430 01600938
Ao 0160 0938 COPLCITOR FXD LIOPF + 1% 200WVIN MICS 284°Q0 01600938
AL liu GIAG 2204 CAPLCIT R FXC 1O0PF+ 5% 300WVIC 4ICA 080z3 ROMISFLOLJ3C
” [ 7203 COIL -MLO S5,6UH $1550Xa375L 5 2422¢€ 15/561
Lo ke BRI CTIL MLE Sa6UH «1550UXa375L5 24226 15/561
EIEE ) ERAVN) CCIL MLO 5.6UH «i550XKe375L 1 24226 157561
il - G100 COTL ML 5.6UH W LESUXW375L5 24276 157561
N Cotie 22721 «25% FL TC=-430/+7G0 ¢1121 cr2221
oo Joess 72 «25W FU Y(=-400/+700C oli21 Cr2221
B Qees nEAn FISTSTIR 247K 1U7 25w FC TL==400/+700 ¢Li21 rr2221
% . RESISTTE 2.2K 10°¢ 425 =400/4720 61121 CBz221
YV RESISTOR 242K 10% 225w FC T{=-400/4720 ¢lizl LR2221
. U SESISTOR 2.8K 10% «25W S4QV/ 700 o112l 782221
B i Crde RESISTUL 330 107 &25W KO =400/ 4600 cilz21 £23311
43 cu A4 ¢34 2222 RESISTCR 2.2K 1U% 425W FL TC=—400/+479C ¢il121 ce2221
“e -y A4 Dele 2221 RISISTOR 242K LUT 425W FC 1C==4900/+700 c11z1 cp2221
AB R12,R13 1810-0136 NETWORK—RES 10—PIN-SIP .1—-PIN-SPCG 28480 1820-0136
{C-DIGITAL SAT430M TTL 8 MNAND 01255 SNT 430N
IC--DIGITAL SAN7400N TTL QUAD 2 MANU 01205 SMT400N
IC- S16GITat SNT7450NM TTL CUAL 2 AMD=0P=TINV 01255 SNT450N
ICDIGITAL St7400N TTL QUAZ 2 NAML 01235 SNT400N
IC-DIGITAL SK7T400N TTL QUAD 2 NAND 01265 SNT7 400N
wo Ul IC« DIGITAL MCLEBL2P DTL UL 2 ¢XLL=0F c&4713 MC1312P
a3 ul IC-0IGITAL MC1812P OTL QU 2 FXCL-UR 04713 mMC1312pP
Qo e IC-DIGITAL MC18loP OTL QUAD 2 NIR 04713 MC1310F
R IC-ODIGETAL S5NT4L2M TTL TPL 3 NAND gr2es SNT4L2N
AL sl PRy IC- CIGITLL SAT4LON TTL TPL 2 NaAdD g1295 SNT7410M
an Ula 1F20 CO54 IC-DIGITAL SN7400M TTL QUAD 2 NaWh Q12¢5 SNTA0IN
AU Nie 1220 0174 IC-0IGITAL SN7404KN TTL HEX ] 012¢5 SNT 404N
EEETNY Y LizJd Oudh TCDIGITAL SNT400N8 TVL Qual 2 MaND 01295 SMNT7eQ0N
Y 1620 02l IC--DIGITAL 323223C TTL QUAD 2 2-Tn-1~L 1INt C7263 G3220C
B3 ULl 1920 1042 IC=-DIGITL SAT4LESN T7L LmC PRL=TN 012%5 SNT4105N
Ak Ui 1820 C174 IC-DIGITAL SN7304M TTL HEX 1 c128% SNT4UEN
ac Jud 1820 Q722 ICGIGITAL SAT427N TTL TPL 2 md¢ 01295 ENT 42T
MG vat LE20 0074 IC=0T16ITSL SNTGOON TTL QUAD 2 Ning 01295 SNT%00N
e uis 1529 Ub3y IGITaAL SMhT43TN TTL QUAD 2 w4 01295 SNT437N
4 Ule le2¢ ou?y IC<-DIGITAL SN7474N TTL JUAL TYe = Q1295 SNT&74N
Ab vl Qble TC=DTGITAL 622200 TTL QUAD 2 2=TJ= L=t IN’ £7263 932200
S el €27 TCDIGITAL LNT4HL3M TTL oUel 4 NaND 01295 SNT&13N
PY-JCP, Cho4 5 IC=DIGITAL ™CT7270P TTL 04713 MCT270P
A We 1820 GET7 IC-DIGITAL SAT7a16M TTL HEX 1 01295 SN741 6N
At Ucw 120 COLL IC-OIGITAL SAT410N TTL TPL 3 NAND 01295 SNT410N
46 vat 1820 Cl174 IC-DIGITEL SAT404N TTL HEX 1 gl29c% SN7404N
Wt Led idzv 052% IC-DISITAL SNT4100N TTL DUAL O=TYPZ 01295 SN74100N
L ovzu 12230 9354 IC- JIGUTAL SPMT40UN TTL QUAD 2 NANT 01295 SMT400N
AB W1-W5 11153-01301 5 WIRE:JUMPER 28480 11153-01301
Ao (BONLY) A3 J333C £6577 1 CIGITAL INPUT ASSEMBRLY (33303, OFT 004) 28480 G3330-66577
AB (REBUILT) 03330-69577 DIGITAL INPUT ASSEMBLY (REBUILT B OPT 004) 28480 03330-69577
wloU 746 CAPACTITUR FXO 15UF+-10% 20VDD T4 56289 150D1556X202082
Uity Li4s CaPrCITow FXL 167 20vol T 5628¢ 1500156 X302282
1i4 CAFACTT X Lyx 2V07 T £n22C 1500156 X2320R2
{4Pg 127 2u¥nC T 56289 1500156X902082
CARQTITOR FXO WU E #0000 0% 25wV il T-¥ 22420 0160-3847
A0 . CAPMCIT U FXD GOLUTF #140-07 23aV020 1 28450 C165-3%47
LY TAPe 1T JROFXT LOLUE RIUO JOF 2wy a0 0P 283400 01603847
XV CuPlCITun X2 SR+ 5% 3D0WVLD VYIdk 03023 FOM15%10193¢C
A CAPACTIT "he £X0 L032UF+ 0% 35v0C Ta 36285¢ 1500823X3035A2
N3 CLPACTY Ok FXT L1UF+ 10V 33VR0C TA 56289 15001 04X302542
ATV COIL +MLe Senlnt «1550X 37500 24226 15/561
[ CUTL MLY 546UH « 155X 4375110 24226 15/561
X TOIL 4L S.6UH «156ENX.375L06G 24226 157561
Ao L COIL ML 5.5UH 5503X.375L6 24226 157551
AU i CPTRISULLTUS LID=FXSTR "= HIMBM e X 50522 MCT-6
AL Lo CPTu ISOLATOR Lol PXSTH e MAX 50522 MCT=6
A Llsw CPYG-ISCLAT YIS LED- PX3TH AX 50522 MCT~5
Au Giao COTO-ISILATUR LEMNPXSTR IMA=MAX 50522 MCT-6
EYTRNE OPTG-ISCLATCHR LD PXSTR IF=6U0ML-MAX 50522 MCT-6
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HP Part S Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
139G-04 09 SPTL=ISDLATOR LED-PXS1w IF=oMMA-MAX 50522 MCT=6

no W 1854 U254 TALSISTRE NPN ST Ti=52 PL=350MW 28420 1854-0354%
AL W 1554 0334 TANSTST ANFr ST T3 52 PO=360MA 28480 185+- 0354
AL de 1354 0334 TEANSICT tPN ST TS 52 PR=360MW 28480 1354-035%
at wo 1857 053%4 TOANSTST WEMNOST T 52 PD=360MwW 28480 1854=-03%4
DY 1855 U3%e TTANS ONMEN ST OTY 52 PL=326UMK 28480 1856~ 03 %4
At G TEANSIST 3 NPN S 28460 1854=~0254
EYIRI NeN ST T 23430 1854-0325
AC ww NENOST T 46 PU=S5JIMA 23480 185403 94
AL wau DeoNBN ST TS5z 28480 18564~035%
AG waas TEANSISTRY Py ST T 52 Pi=360MA 27480 1854-03%%
N owa L TraMNSTISTOr hoN ST T=57 PU=360%w 28400 1854~0354
AT Wi TIAMSISTY Tr AFY ST T2 52 P0=300Ma 28430 1854=035%

. TSTCn 242K LUT 2254 cLlzl cRz2221

e NITWIPK - pTs 10 PINSIP 28480 1810-01 306
A ns VITATGRK RN 10 BT SIP 28480 1810-0135
AL b SETISTLr 242K LJ%E 4254 01121 CRr2221
MO F D BEEISTRC 2,2K I0% 254w €l121 {p2221
NN AESISTH 2K LIE W25W €121 C(R2221
FY 107 L25W FC TC=-400/+€00 ci121 ce33ll
4o kY Ap 1K 0% L25W FL T(=-40(0/+06G0 01121 ca1g21
au . 255 1% L125w F T{=0+-100 162¢9 C4=1/8-T0-2586R~F
a¢ wla 255 1% .125W F TL=0+~100 16299 C4=1/8-T0=255R~F
FO ral 25% 1% 4125w F TC=0+-100 162¢9 C4=~1/8=T0=2552~F
RO 143 255 1% W125% F TC=0+=130 16299 C4~1/B=-TQ=255R~F
At naw 255 1% L125W F T{=0+-100 1629 Ch4=1/8=T03-2558~F
Lo rab 2 12 .1254 ¢ TC=0+-100 16299 Co=1/8-TQ=-2554=F
AL Flio 255 1% .125W F TC=0+-100 162739 C4=1/8=TH=255R~F
ao taf «125% F TC=0+-100 1429 Co~1/8~TQ=25%R~-F
AG 114 «125W F TC=04~-100 16299 (4=1/8=TD=255R~F
ab r1@ £1250¢ F TC=0+-100 16299 C4=1/8=T0O=255R=F
Lo teu #1254 F TC=0+-100 16299 C4=-1/8~TH=25%5R=F
Ao rCl <1289 f TC=0+-100 162¢9 Ci4=1/R=T(=2552~F
LU Foo 1K 10% +25W ==400/+600 Cclicl Le1021
AT reow 1K 13% .25 TL=-400/+600 01121 CR1021
Ab o~ 1K 107 425w 43C/ +60 c1izl cRrL021
AG ncO 1k 1C% o250 T(==40C/ +c0U gliz2t CRLIO021
Ao bif 1K 1C¥ 4254 -40G/4600 01121 cr1021
A ~L0 1K 10T L25W TO==43C/ +606 ¢ilz21 CB1021
PN 1K 10X S5+ 400/4609 o121 cB1o21
as <3y 1K 10% +25+n 400/+6C0 pl1i121 CR1021
Ab 82 AESISTOR 1K 10% 4254 FC TC==4%0C/+600 ol1z1 CRrR1021
AY roe FESTS 1K 103 +25W FC TL==%0GC/+6U00 01121 cr1021
an hi33 0e84 1021 KCSISTOR LK 10% 2254 cli21 31021
At b on Ced4 1021 ISTOR 1K 0% L25HW +00/+60Y €11z21 celoz2l
AL roo 9454 1621 ISTCF 1K 10X J23W 400/ +6C0 c1l1z1 €B1021
As r21 uéB4e 1021 “ESTSTOF 1K 10% «25W 430/+4600 ¢i1z1 cplo21
A0 836 geds 1021 RESISTOE 1K 10% 4254 FL TC=-40C/+600 01121 £e102t
Ao r3y RESISTLF 1K lUY 4256 SC YC=-40C/+€CU cl1z1 CcR1021
Ao rau FESISTOL 1K 1U% 4 25W 490/ +600 cl1zt C{RrR1021
ab Al RESEST R 1K 10% .25W 400/ +6C0 ¢liz1 cslozi
Ao ame SESIST 2 1K 10¥ 425 +00/ +600 g1121 CR1021
Avovors “ESISTCL LK 10% «25w FC TC==40C/+600 o121 ce1o021
At ~d 0&%4e - 10722 RESISTOE 1K 132 .259W 01iz21 CRri021
AL ¢~3 Ce84 1021 RESISTCR 1K IUT 254 LT 01121 CHr1021
AL Fto Uefd 1021 ISTCn 1K 107 425w . T 0liz2l 81021
A6 el 0584 lu2l RESISTCTE 1K 10% 4254 FL Tr==40C/+600 ol1z1 celozl
ac w3 0484 2221 RESISTLE 2.2K 107 4254 FC TC==40G/+700 o121 CR2221
Ac hw9 0¢84 1031 RESISTCI® LUK 10% «25W FC T(==403/¢700 g1121 CRr1031
AL sl Ofas 1031 ISTCH 10K 108 +25W FU T(=-400/+700 gil121 €81031
Ao bzl GT2Z7 Q0412 SESISTCY 292 1% «125W F T(=0+-100 264546 C4~1/8-T0-332R~-F
A Ua 1820 007V ICDIGITAL SNT430N TTL 3 NANU 01295 SN7430M
Ao Ue 16200054 IC:DIGITAL SNT40UNM TTL QUAY 2 NENT 01295 SNT7400N
Ao ul 1223 0072 IC-DIGITAL SNT450N TTL DUAL 2 BNJ=DF=INV 0129% SN7450N
AL U 1820 J03% IC-DIGITLZL SNT4UON TTL QUAD 2 NARY 01295 SNT400N
Ao ub 1820 0054 IC DIGITAL SNT400N TTL QUAL 2 NanND QL295 SM7400N
Al Ju 1820 04138 ICG-DIRITAL MCL312P DTL QU=2 2 EXCL=NR ca7l3 M(1812P
Ao U7 1820 0419 IC=DIGITAL ML1812P DTL QUAD 2 EXCL=IR 04713 M(1812P
EY- ANV 1820 G233 IC-NDIGITAL MCL81i0P OTL QUAaD 2 NIR 04713 M(1810°P
“E Uy 1320 0068 IC-DIGITAL SN7410M TTL TPL 3 NANC 01295 SN7410M
Ao Jau L1820 0048 IC-DIGITAL SNT7410% TTL TPL 3 NANG 01295 SMTLLON
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HP Part o Mfr
Reference Qty Description Mfr Part Number
Designation Number Code

Suooail IC=DIGITAL SNT4I0N TTL QU&N 2 Nanw 012¢5 SNT4O0N

Ao Jdee IC -DIGITAL SK7404M TTL A¥X 1 Q1205 SNTH04M

E-Rra IC-LIGITAL SNT40ON TTL QUED 2 NARND 01295 SKNTEO0N

Lo i IC-DIGITAL 93220C YTL QUAD 2 2=T0=1-LINT 07263 a3220°

A6 w2 IC-UIGITAL SAT4Lle5N TTL =3 PRL=IN 01265 SMT4L65N

BE e IC-DIGITAL SMT74len TTL BHEX 1 01255 ShT414N
A dud IC-DIGITAL SNT7427V T7L TPL 2 wNOD 01255 SNT427N
At s IC-DIBITAL SNT430NM TTL QUAD 2 NaNG 01295 ShT400M

s Ja? IC-DIGITAL SNT4374 TTL QUAD 2 Nally 01295 SNT43TN

S Leu IC GIGITAL SNT74T4N TTL DUAL D=Tyor 0lL295 SN74£THN
[ATERVERS IConNIGITAL SNT74Ll2N TTIL TPL 2 HANTD 01295 SNT412N

MO Ucce [C-DISITAL 532200 YTL QUAN 2 2=T0=1-LT4" 07263 922241

AL UCD IC-DIGITAL MCT270P TTL 04713 MCT2709°

AE U I ZTIGITAL SNT4l6M TTL HEX 1 01295 SN741 6N

LU el IC-DIGITAL SKNT7410M TTL TPL 3 WaND 01295 SNT41ON

EENVINN 4 1C-DIGITAL SAT404N TTL HiX 1 €125 SNT404N

EY I U oUsls 1IC-DIGITAL SNT4100N TTL 30AL U=TY?! 0r2¢es SNT4100M

A& Ura QusSH 1C-DIGI el SNT4OONM TTL QUAG 2 NaND 012¢5 SNT&00M

ER SR [P XeR IC-ITGITAL SN740TH TTL HEX L NON=INV Q1295 SNT407N
Ao Uty OCER IC~DIGITAL SNT40TH TTL HEX L NON=TNV 01265 SNT 407N
Ac U3L 1820 0537 IC<DIGITAL SAT4L13N TTL DUAL 4 NoND 31295 SMNT&£13N
AB W1 W5 11153--01301 5 WIRE:JUMPER 28480 1115301301

ni U3330 66507 1 CPU ASSEMRLY 28480 0333066507
A7 (REBUILT) 03330--69507 CPU ASSEMBLY (REBUILT) 28480 0333069507
ally Clal=-174% CAPACITuR=FXLC 13UF+-10% 20vOC Ta €285 1500156 X902082
afl? 0180 3347 CAPACITGA FXT «OLUF #100<-0% 25WVvDC Cr2 01560 -3847¢

ATL 2 0130-174% CAPACITOR-FXC 15UF+- 10Z 20VDT T3 150M156X302082
AT~ Ulod=3347 CAPACITUR- FXT oO1UF +100--0% 25wVZC 28430 01403847

aTL S 01301744 CAPACITIR-FXL 15UF+ 10% 20VDT T4 56289 15001536 X3020R2
ATC s 0150-2847 CAPACITCR FXD «OIUF #100- 0% 2564VO0 (7R 26480 0160- 3847
AT 0180=17%6 CAPACITUF FXC 15UF+ -10% 20VDC T34 56209 1500156X902082
ST 3160-3284%7 CAPLCITOR -FXD +OlUF €100-0Z 2SWVIC CER 28450 01503847

FT0s 21aU-1745 CAPACITO? FXD 15UF+-10% 20VIL Ta 36209 150D156X3020832
PR AV 31%0~-014S 1 CAPACITOE-FXD 470PF + 5% 200WVID MICH 72132 DM15547140300WV1CR
BN 1501-0040 1 CIODE-SWITCHING 30V S0MAa NS of 35 2R480 1901 004D

“Tds 1200=-042% 5 SCCKETIC BLK 14 CONTACT 23830 CSA2300-14R
2742 1200 v424 SCCKET:IC ELK 14 CCNTACT 23880 CSAZ300:148
ATLl 9106:1618 COIL=MLD Q=45 21552X.375L0 242726 157561
£TLZ $100~-1¢18 COTL=MLD Q=45 +15530X375L0 24226 15/541

GTL 3 3100-1613 CAIL==MLD Q=45 L1550X.375L6G 24226 1575861
BTl $130-1613 COIL=MLG Q=45 L1550X.275LG 24226 157551

AL 7100-1618 COIL=MLD S,EUKH 10Z Q=25 J135DXZ75L5 24226 157551

AT¥PL 4C40 0730 2 EXTRACTUR-PC BD REJ POLYC +052-BD THKNS 28480 4040=-0750
ATur2 4Ca0=075C EXTRACTRF=FC BD REC PCLYC «062-BD~THKNS 28480 4040-0750

afal 0624-4T721 2 REZSISTCR 447K 10% 425w FU TC= 400/4700 01121 CB4721
ATr 0&%34-2721 2 RESISTCR 247K 107 .25w FC TC=400/+700 o121 c82721
ATR 3 0£84-2721 RESISTUR 2.7K 10Z% 425w FC T(= 400/+700 01121 £R2721

ATn s 0€84-1021 RESISTCK 1K 10% .25w FC TC= 403G/ +€00 01121 81021
LT 0€54=2%21 1 RESISTTR 3.9K 10% .25W FC TC= 400/+700 011z} £Rr3921
Alce 0€84 102 RESISTOR 1K L0% 25w FL TC=-400/+500 ciizl cfrlo21

at~i 1£10-0641 7 NETWORK-RES S-PIN=SIP .15 PIN.-SKCG 284%0 1810-0041

alse 0684-2221 RESISTCk 242K 1DF 25w FC TC==400/+70C 01121 82221

AT= 1l QEE4~1C21 RESISTOR 1K 107 254 FL T{=--400/+£00 01121 CBl02i

AfK 1« 0€35-5611 1 RESISTGR 560 10% 425W FC TL= 400/+&£00 €ll2i CB5611

A7U1 1820-C055 & IC-DIGITAL SN749ON TTL DECDE SYNCHRO 01295 SN7490N

A7U2 1820-005% IC-DIGITAL SNT430N TTL DECD SYNCHED 012¢5 SN7490N

A7U3 1820- 0658 IC-DIGITAL SN7490N TTL CECC SYNCHKD 01295 SNT490N

A7U4 1820-0077 IC-CIGITAL SN7474N TTL DUAL D=TYPL 01295 SNT7474N

A7Ub 1820-0281 2 IC-DIGITAL SN74107N TTL DUAL JesK M/S 01265 SNT4107N
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Reference Qty Description Mfr Part Number

Designation Number
aldo 1eldl=C549 1C=-CInITAL SNT43TN TTL QUAD Z HAND SNT53TN
aful 181¢~0033 1 IC 1K ROM TTL 181¢ NN35
ATUo 1820 U544 2 1C-0IGITAL SNT4HIO3N ¥TL H NUAL 3K SNTEHLC3Y
aloy 1£20-1642 IC-NIGITAL SNT&lESHN TYL B R & ST 185N
2Tulv 1320=0055 I1C« DISITAL SKT490N TTL D=0 Sy He SHTAOON
«Tuis 1320-4231 1C=00GITAL SNTHIOTN T a0 RELSAS SNTL1OTN
ATuie 1E20-0372 1 i IGITAL SaT744llN H TPL T 4RI STLHLLN
atuls 1820 0653 a SNT425N TTL DJaLl 4 N« SHT4 25N
aTJL+ 1%20~=0511 3 SN740EN TTL QUAD 2 A SHT508M
atuls LE20-008% 2 IC~TIGITAL 3AT433N "TL AND T TN ShTa53N
#TJL6 1820-0C84 1C-2IGIT2L SAT453M TTL ANDe= SR= TNV SNTGHEAN
Alulfl 1€20-0174 1C=0DIGITAL SATLIab 7TL HIX 1 SHLTLOLN
ATUuls 1820 10%2 I1C:DIBITAL SNT&4L65N TTL RN ShT4265MN
ATU Ly 1820=-0G 33 IC=-NTGITAL INTH20N TTL LSTOE SYNCHEY SHT6G I
ATUZY 1820-0054% T IGITAL SAT4I0N TTL 2IAS 2wl SHT400N
Aalbed L1820 0511 1C-uI6I7AL SNTAI8N TTL QUAD 2 aw. 01235 SNT 48N
alulz 1820=C400 1 IC-2151TaL N8231A TTL SIM ASYNCHE(D 13324 NA2HLA
RTUZ23 1820-0€6% 2 IC—-DIGITAL SHIFT REG MEM 8X16 BIT 23420 1320 066%
BTu e 1820- 0664 IC-DIGITAL SHIFT REG MEM 8X16 BIT 23480 1R212-0856%
atuso 1320-C984% IC—PIGIT AL MCT270P TTL G+713 MCT270F
iU 2o 1620-0323 IC-DIGITAL SATSI20 TTL Ul 2 KR g12%5 SHTLO2N
afu27 1820-CCH3 1C=2I1GI7al SAT4T08 TTL DECS SYNCHRO 31295 SNT&FON
afucio 1820-0833 3 1C-CIGITAL SANTALTSN TTL QUAD >=TYPT 012<% SNTHLTOHN
TS 1320 0068 1CDIGITAL SNT4LI0NM FTL TRL 3 alNd 91295 SNT4100
afua 1820-0726 IC-DIGITAL SNT4195N Tt =8 PRi-IM 012¢5 SNTL1GSN
ATu3i 1320-03238 IC=DIGITAL SNT402M TTL QU*D 2 NIR Q1255 SMNTH0EN
LTisz LE20 0584 1C-DIGITAL MCT270P TTL 04713 MLT2T0P
wTu35 1820=~0534 17-015I7AL MCT270P TTL 04713 MCT270°
ATU 3% 1820-0034 1C~-0T15ITAL SN7400° TTL QUAD 2 KWAND 012995 SNTLO0M
ATW1-W16 11153-01301 16 WIRE:JUMPER 28480 1115301301
sTadl 1200 0767 17 SOCKETIC 16 CONT D72 SLOH-TE=MS 51506 316=~4G50=37
ATXu23 1200~-C767 =I1C 15=-CUNT TIP=SLDI-TIiM3 G1506 31»=AG00-3R
ATXUz> 1200=-0767 =10 16—CONT 3¢ SLDU-TEAMS 51506 3164550 3R
a8 A3 02323066575 1 CONTRZL ASSHENMBLY 23400 G2330-0€X75
A8 (REBUILT) 0333069575 CONTROL ASSEMBLY {REBUILT) 28480 03330--69575
Y18 QlEd-1 7xb CAPACITOR-EXLC 131F &~10% 20VDL T4 55209 1500 X302002
ABLE QlE60-1746 CAPACITOREXD 13UF+ 10% 20V0C TA 56289 L300 136X502032
LSl G1li0=1746 CAPACITORFXG 15UF+:10% 20VDC TA 55259 1500V 56 X2020R2
LACYH 01€60=-384T CAPACITOR: FXC JOLYF #1030 0% 23wVo( (UF 22450 vlso 3247
ABLH 0160~3347 CAPACITOR: FXO «OMIF #100:-07 25wV0L X2 28480 Q160 3847
A8Co 0130~1746 CAPACITNR EXT 13UF+ 10% 20Vl T2 5629 1501y 36 X502022
fol 0160-3847 CAPACITOM: FXT JOLUF +100- 04 25wVDC (TR 23430 U1d0 "3R847
a8l A 0160-3347 CAPACITIR FXD 201UF #1030 0¥ 25wyDL CEF 28430 Q16C 3947
ABLY 0180-1746 CAPACITURCFXT 13UF+ 102 20v20 TA 56289 15U0155X3020R2
A8l 1Y 01£0-3847 CAPACITOR: FXD -0LUF #100:0% 25wVIC L6 28430 01603347
L8011 0160-3347 CAPACITOR FXT LOLIUF #100- 0% 235WV3C TEF 2d 480 Q1460 3847
AbJl 1200~C424 STCKET:IL 3LK 14 CUNTALT 23370 CSAEIGG 148
aAd42 1200 0424 SOCKET:T( BLK 14 CONTACT 23850 CSA2900:'1¢8
AEJ3 1200 -0424% SOCKET IO BLK la CONTCT 237450 CS* 2000168
LY-NE 1200 0423 1 SOCKETIC 16=CONT O1P. PKG DIP -SLOIR- TLRMS 25480 1206-0421
AgL 1 ¢1CC~1618 COIL-MLD S.6UH 10% S153DX W3 TELG 2422¢& 1575351
noLz $100-1618 COIL-MLD Z.6UH 10% S 1E3XLIT5LG 24226 157551
A8BLS 5100-1¢€l8 COIL-MLD S.6UH 10% +1550X 37500 24206 15/7561
Lol s 2100-1618 COIL:MLD S.6UH 10% »1530Xe370LG 24226 18/641
ABMPL %C40- 0751 2 EXTRACTOR PC BU CRN POLYC 2062 8D THKNS 28480 4040 -0751
881PE 4(40-C751 SXTRACTGR=PC BD CAN PLLYC 062-3D-THXNS 284130 4040-0751
askl 1510-0041 NETWORK=RZS S5=PIN SIP 415 PIN-SPCG 28480 186197 0041
Abn 2 1810~-0041 NETORK=FES F=PIN=SIP L15=PIN-SPLG 28430 1310-0061
AbKr 3 1610-0041 NETWORK=PES G=PItrk=SIP o412-PIN-SFCG 28480 1810-0041
aAbBR & 181G 0041 NETW3IRK: PES O-FIN SIP .05 PIN 5PCG 24430 121G :0041
ABRY 1310~C041 NETWUPK=RES 9=PIN=SIP 4153-PIN-SPCG 23480 1810-0041
A8nc 1E10~0041 NETRORK=FES S=PIN=SIP 413-PIN- SPCG 284E0 1610-Q0041
Adn 1 0€84~4721 RESISTCR 4a7K 1C¥ .25k FC TC==400/+70C 01121 CB4721
ABU1L 1816 0140 1 IC iK RCM TTL 23480 i816-01%0
18U2 1€16-C139 1 IC 1K ROM TTL 28480 1816-0139
Agui 1£14-0133 i IC 1K ROM TTL 26480 131¢:0133
A3U4 1316 0134 i IC 1K QM TTL 28460 1816=-013%
ABUD 1816-0132 1 IC LK ROM TTL 2B4B0 181¢=-0132
nauc 18l6- 0136 1 IC 1K RCM TTL 25450 1815:01236
A8uUT 1510=0137 1 IC 1K &ROM TTL 28430 16816-0137
ABUS 1€1(~0130 1 1€ 1K ROV TTL 28480 $16-0130
agus 1816- 01331 1 IC 1K RCM TTL 2880 1816=-0131
A8uU10 1€1€6-C14al 1 IC 1K RCM TTL 28480 181¢=-0141

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts
c HP Part o
Reference Qty Description Mfr Mfr Part Number
Designation Number Code
a3dad L0 G138 1 I 1K RCM TTL 28480 1816- 0138
Woule LeeC-Co77v =CIGITAL SANT4&TLN TTL GLAL 91255 SN74 740
Adulz 1820-0077 TC=TIGITAL SMT&T4N TTL DUAL 0125% SKT474N
add e 1820 ¢838 IC-DIGITAL ZMT&LTSN T7L QUAD 012¢% SNT41758
Aduib 1829-0727 1 IC=-LIGITAL 92210C TTL “uUsL 2 07263 gazinc
[ IVEYE 1620 0839 TCGIGTITAL SNT4LT5N TTL QUAD oo TYPS Ja SNT4175N
Aouii 1£20~C35%3 pa IC~OISITAL SATLU1IE2N TiL S DUAL » 01268 SMT7SLE3N
nodle 181¢e~C125 1 IC LK ROM TTL 26%E0 1816 -0135
Abury 1820 0214 3 IC--DIGITAL SNT7442N TTL 4 aCL=VC-DIC c129% SHT442N
1000 1820-C174 IC-DIGITAL SN720%N TTL HEX 1 ar2¢s3 SKT404N
Aabuél 16520-C341 1 IC-DIGITAL SAT4HS4N TTL H AND CF O INV ul295 SNT4&HE4N
RY- s 1820-0C54 IC-DIGITAL SAT4CON TFL QUAS 2 Nand 01295 SNTHOON
Aduez 1E20-Cuis IC-QTGITAL SATLOON TTL QUAD 2 NaND 012¢5 SHT400MN
AU Lh 1220 €176 TC-DIGITVAL SNT404N TYL HEX L 0l129es SNT404N
adden 122¢-cz2in [C~PIGITAL SNT4%2N TTL 4 aCO-TC-Ni 01295 SNTA42N
ABJ L 1E20-U%%5 C=DIGITAL SN745153N TYL S DUAL 4 0i2¢5 SNT45153n
v 27 £20-02ul IC-GIGITAL SANT7475M TTL C-TYPE Q1295 SNT475N
uBule LE20-C174 IC-NIGITAL SAT404N TTL HEX 1 01295 SNTLH04N
48426 1€20-CL74% IC=0IGITAL SATH0AN TTL HeX 1 0123% SNT4046M
ABU0 L1220 0540 2 IC-OICITAL CNT4150N TTL 16 16-Th 1- LiINS 012¢5 SNT4150N
agu 3l 1620=0E40 IC~LIGITAL SATGISON T7TL 18 15-TO-1-LINF 012%3 SHT4150N
E-IVEYS 1820-0661 1 IC-DLGITAL SN7432N TTL Qualr 2 CR 0izs5 SNT4 22N
ABU o3 SE20- G533 IC-OIGITAL 3AT4LTN TTL QUAL 2 NANC 01295 SNT43TN
AGU 3% 1E20-G214 IC=CIGITAL SN7%42N TVL & BCD-TL-Z5C 01265 SNT442M
ABUSL 1820-0511 IC=DIGITAL SAT7403M TTL OUAD 2 AND 01295 SNT4O08N
Agu o 1£20 0544 IC-DIGITalL SAN74H103N TTL H CUAL J=K a129s SMTHH103N
ABAUL 125GC-Cl67 SCCKET-TC 1c=CONT 2IpP=3LD7=TZeM5 G1206 316=~G5D~3R
LeXU2 Le0o-0787 SOCKET-IC 16« CONT IR SLLF -TFRMS S1506 RLE-AGTD 3R
ABXU3 L1200~ T767 SCCKET=1C 1&=CCMT CIp=SLOI=TERMS 515086 316-46G5D-3K
ABAUs 1200-G707 SCCRET=TC 1&=CONT DIP=SLOP=TIR’M3 31506 31&=AG5D:3R
AbXud 1:00C-C767 SCCKETIC 16=CONT CIP=SLOR=TFRMS 51876 316~AG5D=-135
AbAUGC 12CC-C757 SCCKET=IC 16-C3nT CIP~SLER-THRMS $1506 315=AG50=37
s 3XUT 1200-07567 SCCKETIC 16<COMNT JIP SLOUR-TEKMS 91506 316:-AG50--3k
AB8XUB 1200-0767 SOCKET—IC 16-CONT TIP=SLNR=TEIMS 51506 216-AG50-3R
ABXUS 1200-07¢&7 SOCKET=1C 16=-C2NT 21P=SL I3~T7]M5 31506 3164650 3R
ABAULY 1200 0767 SCCKET<IC 1&=CONT CIP=SLOv=TIRMS G1506 316~AGSD=3R
AoxJdil 1200¢-0757 SCCKET-IC 1&-CONT CIF-SLOK=TF3IMS 51506 316=4G59-3R
48XUl« 1220-0767 SUCKET-TC 16 CONT TIv SLDB7-TEIMS 51506 3148650 3R
ABXulo 1200-0767 SCCKEIT—IC 15=CCNT [TP=SLDA~-TIAMS G1506 31£-AG5N-3R
ABXUlS 1200-07¢7 SCLKET-IC 16—CIONT DIP=-SLODR=TZkMS 31508 316-465D 3R
A9 03330=66510 3 PC ASSY: N4 COUNTER/SAMPLER 28480 03330-66510
A9CL 0180-0309 2 C:FXD ELECY 4.7 UF 20% 10VDCW 56289 150D475X001042=-0YS
A9Z2 0160-2009 6 C:FXD MICA 823 PF 5% 300VDCW 00853 RDM15F82143C
ASC3 0150-0093 C:FXD CER 0,01 UF +80=20% 100VDCW 72982 801-K800011
A9C 4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801=-K800011
A9CS 0150=0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
ASL 6 0160=-3671 2 C:FXD MY 0.033 UF 2% 200VDCHW 72982 3560333-270
A9CT U140-021¢4 6 C:FXD MICA 60 PF 52 28480 0140=0214
A9C8 0180-1746 54 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A9C9 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A9C10 0160-0155 8 C: FXD MY 0.0633 UF 10% 200 VDCW 656289 192P33292-PTS
AICH 0176-0073 1 C: FXD 0.0047 UF 20% 5W 84411 601 PE
AGCR1 1901-0040 87 DIODE:SILICON 30MA 30WV 07263 FDG1088
A9CR2 1901-0040 DIGDE:SILICON 30MA 30WV 07263 FDGl088
ASCR3 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
AQCR4 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
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Table 6-1. Replaceable Parts(Cont’d)

_ vif
Reference 4o p5r¢ Number Oty Description r Mfr Part Number
Designation Code
ASCRS 1901-0040 DIODE: SILICON 30 MA 30WV 07263 FOG1088
ASCR6,CR7 1902-3030 DIODE: BREAKDOWN 3.01V 5% 04713 $210939-32
#9iC1 1820-0282 3 IC:TTL QUAD 2=INPT EXLL. GR GATE 01295 SNT7436N
A9IC2 18200782 4 IC:FTL FRIPLE 3=~INPT NOR GATE 01295 SN7427N
AS1C3 1820-0751 10 IC:TTL PRESETTABLE DECADE COUNTER(S50MHZ 01295 SN74196N
AGIC4 1820-0751 IC:TTL PRESETTABLE DECADE COUNTER{SOMHZ 01295 SNT4196N
A9iCS 18200076 2 IC:TTL DUAL J«K F/F W/PRESET CLOCK 01295 SNT&4TEN
AGIC6 1820-0469 3 IC:DIGITAL TTL HI=SPEED F/F 01295 SNT4HLOZN
ASILT 1820-0715 2 IC:TTL DIGITAL HI=-SPEED J=K F/F 01295 SN74HLO06N
AZICS 1820-0686 2 1C0:TTL SCHOTTKY TRIPLE 3=INPT AND GATE 01295 SN74S1IN
ASICY 1826-0043 INTEGRATED CIRCUIT: LINEAR 12040 SL 12795
AdL1 9100-1634 1 COIL/CHOKE 75 UH 5% 28480 9100-1634
AGLZ NOT ASSIGNED
AGL 3 9100~1618 9 COIL:MOLDED CHOKE 5.60 UH 28480 9100-1618%
AgL 4 9140-0107 35 COIL:FXD RF 27 UH 10% 39800 1840~38
AQul 1853-0020 TSTR:ST PnNP 04713 SPS 3906
A9UZ NOT ASSIGNED
AQuU3 18540404 19 TSTR:zSI NPN 28480 1354~ 0404
A0 4 1354~0354 8 TSTR:S1 NPN 28480 18540354
ASQ5 1854-0009 6 TSTR:ST NPN 80131 2NT709
A9R1 0683-3325 i4 R:FXD COMP 3300 OHM 5% 1/4W oL121 CB 3325
AGR2 0683-1525 R:FXD COMP 1500 OHM 5% 1/4W 0liz21 CB 152§
AGR3 0698-3223 1 R:FXD COMP 124 KOHM 5% 1/4W 75042 CEA T-0 08O
A9R¢4 0583~1015 14 R:FXD COMP 100 OHM 5% 1/4W 01121 CB 1015
A9R5 0683-1055 3 {iFXD COMP 1 MEGUOHM 5% 1/4W or121 cR/ 1055
A9 b 0583-3025 8 R:FXD CUMP 3000 OdM 5% 1/4W 01121 or 3025
A9RT 0683-1235 2 QIFXD CCMP 12K UHM 5% 1/4W 01121 Ce 1235
A9KE 0583=1015 R:FXD COMP 100 OHA 5% 1/4W 01121 C8 1015
A9KG 0683-3315 7 : CUMP 330 OHM 5% L/4W o121 C8 3315
ABK10 06€83-1025 COMP 1000 DHM 5% 1/4W 0liz1 €3 1025
A9R11 0663-2035 7 CUMP 20K OHM 5% 1/4W 01121 B 2035
A9R12 0583-2035 COMP 20K OHM 5% 1/4W 01121 cB 2035
AGR13 0683-:1005 2 R:FXD CUMP 10 0OHM 5% 1/4W o1L21 cB 1005
A9R14 0683-4715 20 RIFXD COMP 470 OHM 5% 1/4HW otrL21 CBR 4715
A9R 15 0683-3015 9 R:FXD COMP 300 OHM 5% 1/4W 01121 cB 3015
A9R16 NJT ASSIGNED
AGR17 06831025 R:FXD COMP 1000 OHM 5% 1/4W 01121 €8 1025
A9R13 NOT ASSIGNED
A9R19 06831025 R:FXD CUOMP 1000 OHM 5% 1/4W 01121 CB 1025
A9K20 0683-2025 30 XD COMP 2000 OHM 5% 1/4W 01121 B8 2025
A9RZ1L 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 €8 1015
A9SW1 3101-1341 7 SWITCH:SLIDE SPDT 0.5A 125V AC/DC 79727 C=111-0004
A9T1 9100=1393 1
ALO 03330-66509 1 PC ASSY:N4-VTO BDARD 28480 03330-66509
ALOCL 0140-0197 3 C:FXD MICA 180 PF 5% 300VDCW 14655 eoMLIS5F18143C
A13C2 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801~-K300011
ALOC3 0140-~02073 9 C:FXD MICA 30 PF 5% 28480 0140-0203
A10C« 01400202 C:FXD MICA 30 PF 5% 28480 0140-0203
A10C5H 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=K800011
aloCe 0150-0093 C:FXD CER Q.01 UF +80=20% 100VDCW 72982 801-K800011
ALOCT 0150-0093 C:FXD CER 0401 UF +80~20% 100VOCHA 12932 801=-K800011
A10C8 0180-0291 15 C:FXD ELECT 1,0 UF 10% 35VDCW 56289 1500105X903542~DYS
AlOL9 0180-1746 C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746
A10C10 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 018G=1746
AlOC11 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801~K800011
A1OCR1 1901-0040 DIUDZsSILICON 20MA 30WV 07263 FDGL038
A10CR2 0122-005% 1 DIODE: VOLTAGE VAR 14430 T-048 08D
Al0CK3 1902~0025 10 DIODE,BREAKDIWNN:10.0V 5% 400 MW 28480 1902-0025
AlQICH 1826-0043 32 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
Al0IC2 1820-0751 {C2:TTL PRESETTABLE DECADE COUNTER{50MHZ 01295 SNT74196N
AlOLL 9100-3345 2 CCIL:FXD 2 UH 5% 28480 9100=3345
AlULZ 9140-0096 5 COIL/CHOKE 1.00 UH 10% 99800 1537-12
AlOL3 9140-0210 17 COIL/CHOUKE 100 UH 5% 82142 15-1315=12J
AlOL4 9100-1618 CJIL:MOLDED CHOKE 5.60 UH 28480 9100-1618
Al10LS S140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
AlDwl 1853-0020 36 TSTR:S1 PNP(SELECTED FRCM 2N3702) 28480 1853-0020
AL0Q2 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853=-0020
Al1003 1853=0020 TSTR:SI PNP{SELECTED FROM 2N3702}) 28480 1853-0020
AL0OQ4 1853~-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853=0020
Al1005 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=0020
AlOWE 1853-0020 TSTR:SI PNP{SELECTED FRCM 2N3702) 28480 1853-0020
ALOQ7 1854-0345 26 TSTR:SI NPN 80131 2N5179
AlOus8 1854=0345 TSTR:SI NPN 80131 2N5179
A1009 1854-0019 40 TSTR:SI NPN 28480 1854~0019
AlOW1C 1854-0019 FSTR:ST NPN 28480 1854=0019
Al10011 1854-0009 TSTR:SI NPN 80131 2NT09
ALOKL 1810~-0074 3 RESISTIVE NETWURK:20 PIN 28480 1810-0074

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont'd)

e M
Re“f"enc_e HP Part Number| Qty Description fr Mfr Part Number
Designation Code
AlQRZ 0757=044¢ 5 R:FXD MET FLM 15.0K GHM 1% 1/8W 28480 0757-044¢
Al10R3 0757-0463 3 R:FXD MET FLM 32.5K OHM 1% 1/8W 23480 0757=0463
ALOR4 0757-0446 R:FXD MET FLM 15,0K DHM 1% 1/8W 28480 0757=0446
ALlORS 0757-0453 [ R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 0757=0453
AlQk6 0757-0453 R:FXD MET FLM 30.1K OHM 13 1/8W 28480 0757=0453
AlORT 0698=-3572 4 R:FXD FLM 60.4K OHM 12 1/8W 28480 0698=3572
AlORSB 0698-3572 R:FXD FLM 60.4K OHM 1% 1/8W 28480 0698-3572
ALOKS 06€3-1245 2 R:FXD COMP 120K DHM 5% 1/4W 01121 CB 1245
ALOK1D 0683-1245 R:FXD COMP 120K OHM 5% 1/4W 01121 C8 1245
ALOK11 0683-1545 2 R:FXD COMP 150K OHM 5% 1/4W 01121 CB 1545
A10R12 0683-1545 RiFXD COMP 150K OHM 5% 1/4W 01121 CB 1545
AlORL3 0683-3045 2 R:FXD COMP 300K OHM 5% 1/4W 01121 CB 3045
Al0K1l4 0683-3045 R:FXD COMP 300K DOHM 5% 1/4W 01121 CB 3045
A10K15 0757-0442 25 R:FXD MET FLM 10.0K OHM 1% 1/8W 284380 0757~0442
AlOKle6 0757-0442 R:FXD MET FLM 10,0K OHM 1% 1/8W 28480 0757=-0442
AlOK17 2100=2489 4 R:VAR FLM 5K OHM 10% LIN 1/2W 28480 2100-2489
AlOK18B 0683-1035 2 R: FXD 10K OHM 05% 1/4W 01121 €8 1035
AL1OK1S 0683-1535 8 RzFXD COMP 15K OHM 5% 1/4W 01121 C8 1535
AlOk2U0 0683-5105 5 R:FXD COMP 51 OHM 5% 1/4W 01121 €8 5105
A1OR21 0683-4735 R:FXD COMP 47K OHM 5% L1/4W 01121 CB 4735
Al0RZ22 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 c8 2025
Al10R23 0683-6225 4 R:FXD COMP 6200 OHM 5% 1/4W 01121 cB 6225
AlUR24 0683-5105 R:FXD COMP 51 OHM 5% 1/4W 01121 £8 5105
A1OK25 0683-5115 2 R:FXD COMP 510 DOHM 5% 1/4W 01121 €8 5115
AlOR26 0683-3025 R:FXD COMP 3000 OHM 5% Ll/4W 01121 C8 3025
ALOR2T 0683-1225 2 R:FXD COMP 1200 OHM 5% 1/4W 01121 CB8 1225
AlOR28 0683-5105 R:FXD COMP 51 OHM 5% 1/4W 01121 CB 5105
AlOKke9 0683-2015 10 R:FXD COUMP 200 OHM 5% 1/4W 01121 CB 2015
A10K30 0683-5105 R:FXD COMP 51 CHM 5% 1/4W ol121 €8 5105
ALOR31 0683-1215 1 R:FXD COMP 120 OHM 5% 1/4W 01121 {8 1215
ALOR32 0683-1035 R: FXD 10K OHM 06% 1/4W 01121 €8 1035
A10K33 0683-2025 R:FXD CGMP 2000 OHM SZ 1/4W 01121 CB 2025
AlOK34 0683-1535 R:FXD COMP 15K OHM 5% 1/4W 01121 CB 1535
AlUK 35 0698-3279 18 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
AlOR36 06832025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
ALOK3T 0683-4735 R:FXD COMP 47K OHM 5% 1/4W 0l121 CB 4735
ALOSWL 3101-1341 SWITCH:SLIDE SPDT 0.5A 125V AC/DC 19727 C=111-0004
All 03330-66510 PC ASSY: N3 COUNTER/SAMPLER {IDENTICAL TC A9} 28480 03330-66510
Al2 03330-66511 2 PC ASSY:N3 VTO BOARD 28480 03330-66511
Al2C1 0140=0197 C:FXD MICA 180 PF 52 300VDCW 14655 RDM1S5F181J3C
81202 0150-0093 C:iFXD CER 0.01 UF +80~20%Z 100VDCW 72982 801-K800011
Al2C3 0140-0203 C:FXD MICA 30 PF 5% 28480 0140=-0203
Al2C4 0140-0203 C:FXD MICA 30 PF 5% 28480 0140=-0203
A12C5 NST ASSIGNED
Al2(C6 0150=-00%3 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
Al2CT 0150-0093 C:FXD CER 0001 UF +80=-20% 100VDCW 72982 801~K800011
Al2C8 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=X800011
Al2C9 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
A12010 0150~0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72582 801=-K800011
Al2C11 0150~-0093 C:FXD CER 0,01 UF +80=20% 100VDCW 72982 801-K800011
Al12(C12 0150-0083 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
Al2C13 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801=-K800011
Al2C14 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X9035A2-DYS
Al2C15 0180-1746 C:FXD ELECT 15 UF 102 20VDCW 28480 0180~-1746
Al2C1l6 0180=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=-1746
A12C17 0180-02°1 C:FXD ELECT 140 UF 10% 35VDCW 56289 150D105X9035A2~-DYS
Al12C18 0150-0093 C:FXD CER 0401 UF +80=-20% 1G0VDCW 72982 801-K800011
Al2CR1 1901-0040 DICDE:SILICON 30MA 30WV 07263 FDGl0o88
AL2CR2 0122-0059 1 DIODE: VOLTAGE VAR 14430 T-048 0BD
A12CR3 1902-0025 DIDDEyBREAKDIWN:10.0V 5% 400 MW 28480 1902-0025
Al21C1 1826~0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
Al2IC2 1826-0043 IC:LINEAR JPERATIONAL AMPLIFIER 28480 1826=-0043
Al2L1 9100-3345 COIL:FXD 2 UH 5% 28480 9100=3345
Al2L2 9140-0096 COIL/CHOKE 1.00 UH 10% 99800 1537~12
Al2L3 9140-0210 COIL/CHOKE 100 UH 5% 82142 15-1315~124
AlL2L 4 9140-0210 COIL/CHOKE 100 UH 52 82142 15-1315~-12J
AL2LS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840=38
Al2L6 9140-0210 COIL/CHOKE 100 UH 5% 82142 15=1315=12J
Al201 1853-0020 TSTR:SI PNP(SELECTED FRGM 2N3702) 28480 1853~0020
Al2w2 1853-0020 TSTR:SI PNPUSELECTED FROM 2N3702) 28480 1853~-0020
Al1203 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
Al2Q4 1853~0020 TSTR:SI PNP{SELECTED FRCM 2N3702) 28480 1853-0020
Al1205 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3T702) 28480 1853-0020
Al206 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
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Table 6-1. Replaceable Parts{Cont'd)

- M
Reference |1ip part Number| Oty Description fr Mfr Part Number
Designation Code
A12Q7 1853=-0020 TSTR:SI PNP(SELECTED FROM ZN3T702} 28480 1853-0020
A12Q8 1853-0020 TSTR:S1 PNP(SELECTED FROM 2N3702) 23480 1353=-0020
AlZu9 1854-0345 TSTR:SI NPN 80131 2NS5179
2124190 1854-0345 TSTR:SI NPN 80131 2NS179
Alz2ull 1854=-0019 TSTR:SI NPN 28480 1854=0019
Al2Q12 1854=0019 TSTR:SI NPN 28480 1854=0019
Al2013 1854-0019 TSTR:SI NPN 28480 1854=0019
Al2ul4 1854-0019 TSTR:SI NPN 28480 1854=0019
Al12015 1854-0019 TSTR:SI NPN 28430 1354=0019
A12R1 1810-0074 RESISTIVE NETWORK:20 PIN 28480 1810=-0074
AlL2R2 1810-0073 2 RESISTIVE NETWORK:12 PIN 28480 1810-0073
AL2R3 0698-3279 R:FXD MET FLM 4990 COHM 1% 1/8W 28430 0698=-3279
AL2R& 07570442 1 R:FXD MET FLM 10K COHM 1% 1/8W 24546 C4-1/8-T0-1002—F
AL2Z2R5 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 01121 €8 1055
Al2R6 0698-4479 3 R:FXD FLM 14K OHM 12 1/8W 28480 0698=-4479
AL2RT * 0698—4474 R:FXD MET FLM B45K OHM 1% 1/8W 24546 C4—1/8—-T0O-8451-F
Al2KB 2100-2489 R:VAR FLM 5K OAM 10%Z LIN 1/2W 28480 2100-2489
AL2RS 0698-3279 R:FXD MET FLM 49390 OHM 1% 1/8W 28430 0698-3279
A12K10 0683-1035 R:FXD COMP 10K JHM 5% 1/4W 01121 CB 1035
Al2R11 0683-1535 R:FXD COMP 15K OHM 5Z 1/4w 01121 Cc8 1535
Al2R12 0683«4705 39 R:FXD COMP 47 OHM 5% 1/4W 01121 CB8 4705
Al2R13 0683-4735 R:FXD COMP 47K QOHM 5% 1/4W 0l121 CB 4735
AlL2R14 0683-¢025 RsFXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
A12R15 0683-1535 R3IFXD COUOMP 15K UHM 5% 1/4W 01121 CB 1535
Al2R16 0683-4705 R:FXD COMP 47 DHM 5% 1/4W 01121 C8 4705
AL2R17 0683-6225 RIFXD COMP 6200 OHM 5% L/4W 01121 CB 6225
Al2R18 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715
Al12KR19 0683-4725 46 R:FXD COMP 4700 OHM 5% 1/4W 01121 C3 4725
A12R20 0683-4705 R:FXD COMP 47 OHM 5% L/4W Q1121 £8 4705
Al2R21 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 471%
Al2R22 0683=4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
ALZR23 0683-1015% R:FXD COMP 100 OHM 5% 1/4W 01121 £B 1015
Al2R24 0683-4725 RIFXD COMP 4700 OHM S% 1/4W 01121 €CB 4725
Al2R25 0683~4705 R:FXD CGMP 47 OHM 5% 1/4W 01121 CB 4705
AlZ2R26 0683-6815 6 R:FXC COMP 680 OHM 5% 1/4W 01121 CB 6815
AL2R27 0683=-4725 R:FXD COMP 4700 ORM 5% 1/4W gll121 CB 4725
Al2R28 0683=47235 R:FXD CUOMP 47 (HM 5% 1/4W Qliz2l €3 4705
Al2R29 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
AL2R30 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 8 1015
AL2R31 0683-41725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al2R32 0683=4T15 R:FXD CUMP 470 OHM 5% 1/4W 01liz2l CB 4715
Al2R33 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
Al2R34 0683-6815 R:FXD CCMP 680 OHM 5% 1/4W 01121 £3 6815
AL2R35 0683-4735 R:FXD COMP 47K OHM 5% L1/4W olLiz1 e 4735
Al3 03330-66510 PC ASSY: N2 COUNTER/SAMPLER (IDENTICAL TO A9} 28480 03330-66510
Al 03330-66511 PC ASSY: N2 VTO (IDENTICAL to A12) 28480 03330-6651
AlS5 03330~66513 1 PC ASSY:=:NI (/5 BDARD 28430 03330-66513
AlS5C1L 0170-0079 7 C:FXD MY 0.047UF 20% 50VDCW 84411 STYLE 3 TYPE 601PE
Al5C2 0160-0155 C:FXD MY 0.0033 UF 10% 200VDCW 56289 192P33292=-PTS
Al15C3 0180-0291 C:FXD ELECT 10 UF 10% 35VDCW 56289 1500105X9035A2-DYS
AL5C4 0160-2009 C:FXD MICA 820 PF S% 300VDCW 00853 RDM15F821J3C
A15C5 0150~0093 C:FXD CER 0.0l UF +30=-20% 100VDCW 723982 801=K800011
ALSC6 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=K800011
Al5C7 0140-0198 9 C:FXD MICA 200 PF 5% 72136 RDML5F201J3C
AlsC8 0140-0214 C:FXD MICA 60 PF 5% 28480 0140-0214
Al5C9 0150=-0093 C:FXD CER 0.0l UF +80=-20% 100VDCW 72982 801-K800011
Al15C10 0160-3671 C:FXD MY 0.033 UF 2% 200VDCHW 72982 3560333=-270
Al5C11 0160-3622 5 C:FXD CER 0Oel UF +80-20%Z LOOVDCW 72982 8131=-100=-651=104Z
Ai5C1l2 0160-2204 & C:FXD MICA 100PF 5% 72136 ROM15F10143C
ALS5C13 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
Al5C14 Q180=1746 C:FXD ELECY 15 UF 10% 20VODCwW 28480 0180=1746
Al5C15 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
Al5C16 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
A15C17 0140~0214 C:FXD MICA 60 PF 5% 28480 0140=-0214
Al5C18 0160-3622 C:FXD CER 0ol UF +80=20% 100VDCW 72982 8131«~100-651~1042
A1SC19 0160=-3622 C:FXD CER Q41 UF +80-20% 100VDCHW 12982 8131=-100-651-1041
Al5C20 0160-0155 C:FXD MY 0.0033 UF 10% 200VDCW 56289 192P33292-PTS
A15CR1 1902-3002 2 DIODE BREAKDUOWN: 237 V 5% 400 MW 28480 1902-3002
ALSCRZ2 1902-3002 OIUDE BREAKDOWN: 237 V 5% 400 MW 28480 1902=3002
A1S5CR3 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ALSCR4 1901-0040 DIJDE:SILICON 30MA 30WV 07263 FDG1088
A15CRS 1901-0040 DIODEC:SILICON 30MA 30WV 07263 FDG1088
Al5CRo 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
Al15CR7 NOT ASSIGNED
Al5CR8B 1901-0040 DIODE:SILICON 3GMA 30WV 07263 FDGLO88

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont'd}
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Refgrenqe HP Part Number| Qty Description fr Mfr Part Number
Designation Code
AL1S5CR9 1901-0040 DIJDE:SILICON 30MA 30WV 07263 FDGLOBS
Al3CKLO0 1902-0623 4 DIGDE: ZENER 28480 1902-0623
Al51C1 1820-0282 IC:TTL QUAD 2-INPT EXCL. OR GATE 01295 SN7486M
A15IC2 1820-0782 IC:TTL TRIPLE 3—INPT NOR GATE 01295 SN7427N
Al51C3 1820-0751 IZ:TTL PRESETTABLE DECADE COUNTER{SOMHZ 01295 SN74196N
Al51C4 18200751 IC:TTL PRESETTABLE DECADE COUNTER({S50MHZ 01295 SNT41 96N
Al51CH 1820-0076 IC:TTL DUAL J=K F/F W/PRESET CLOCK 01295 SNT4T6N
Al5ICe 1820-0686 IC:TTL SCHOTTKY TRIPLE 3=«INPT AND GATE 01295 SNT4S11N
AlSICT 1820-0370 3 IC:TTL HS QUAD 2«INPT NAND GATE 01295 SNT4HOON
Al5IC8 1820-0715 IC:TTL DIGITAL HI=SPEED J=K F/F 01295 SNT4H1 06N
Al51C9 1820-0469 C:DIGITAL TTL HI=-SPEED F/F 01295 SN74H102N
AL5IC10 1820-0370 IC:TTL HS QUAD 2~INPT NAND GATE 01295 SN74HOON
alSL1 9140-0031 1 CDIL:FXD RF 75 UHY 28480 9140~0031
AlSL2 N3T ASSIGNED
ALS5L3 NOT ASSIGNED
AlSL4 $140-0210 COIL/CHOKE 100 UH 5% 82142 15-1315-124
AlSLS 9100-1618 CIIL:MOLDED CHOKE 5.60 UH 28480 9100-1618
AlSL6 9140-0137 3 C3IL:FXD RF 1000 UH 52 28480 9140-0137
Al15L7 9140-0210 COIL/CHOKE 100 uH 5% 82142 15=1315=12J
Al501 1853-0086 3 TSTR: SI PNP 04713 SPS-3322
Al5Q2 1853 -0086 TSTR: SI PNP 04713 SPS-3322
A15Q3 1853-0086 TSTR: SI PNP 04713 §PS-3322
Al504 1854-0226 3 TSTR:SI NPN 80131 2N43384
Al505 1854-0404 TSTR:=SI NPN 28480 1854=0404
Al506 1854=0354 TSTR:ST NPN 28480 1854~0354
A15Q7 1854-0404 TSTR:SI NPN 28480 1854~0404
A1508 1853-0203 16 TSTR:SI PNP 28480 1853-0203
A1509 1854-0009 TSTR:SI NPN 80131 2NT709
ALSQ10 NOT ASSIGNED
Al5Q11 1854=0226 TSTR: ST NPN 80131 2N4384
A15R1 0757-0273 3 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0757-0273
AlS5R2 0698-3223 3 R:FXD FLM 1.2%K OHM 1% 1/8W 28480 0698=3223
ALSR3 0757~0486 3 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757-0486
AlSR4 0698-4482 5 RIFXD FLM 17.4K OHM 1Z 1/8W 28480 0698~4482
Al5KkH 0757-0486 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757=0486
AlS5K6 0757-0462 1 R:FXD MET FLM 75.0K OHM 1% 1/8W 23480 0757-0462
ALSR7 0757-0410 2 R:FXD MET FLM 301 OHM 1% 1/8W 28480 07157-0410
Al5R8 0757~0486 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757=-0486
ALS5R9 NDOT ASSIGNED
Al15R10 NJ3T ASSIGNED
Al5R11 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0757-0273
Al5R12 0757-0282 2 R:FXD MET FLM 221 OHM 1% 1/8W 28480 0757-0282
Al5R13 0757-0444 3 R:FXD MET FLM 12.1K OHM 1% 1/8W 28480 0757=04644
Al5KR14 Q757-0282 RIFXD MET FLM 221 DHM 1% 1/8W 28480 Q757-0282
AL5R15 0698=3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
Al5Kle 0757-0449 7 R:FXD FLM 20K DHM 1% 1/8W 28480 0757=0449
AlSRLT 0757-044S R:FXD F{M 20K OHM 1% 1/8W 28480 07570449
Al5KR18 0683-1025 R:FXD COMP 1000 DHM 5% 1/4W 01121 €8 1025
A15R19 0683-0475 1 R:FXD COMP 4.7 OHM 5% 1/4W 01121 CB 47G5
Al5R20 NOT ASSIGNED
AlS5Kk21 0683=3015 R:FXD COMP 300 OHM 5% 1/4W 0l121 B 3015
Al15R22 0683-3015 R:FXD COMP 300 OHM 5% 1/4W 01121 €8 3015
Al15R23 0583~1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
ALSR24 0683-2025 R:FXD CGOMP 2000 OHM 5% 1/4W 01121 CB 2025
Al5R25 0683=-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
AL5R26 0683-2025 R:FXD CUOMP 2000 OHM 5% 1/4W 01121} {8 2025
A15R27 0683~2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
AlLSR28 0683~2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 202%
A15R29 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 B 2025
Al5R30 0683=4715 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715
A15R31 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 C8 2025
Al5R32 0686-3915 1 R:FXD COMP 390 DHM 5% 1/2W ol121 EB 3915
A1SR33 0757~-0442 R:FXD MET FLM 10.0K OHM 1% 1/84W 28480 0757=0442
Al5T1 9100-1393 3 TRANSFORMER:TOROID 28480 9100-1393
Ale 03330-66512 1 PC ASSY:NI-VTO BOARD 28480 03330~66512
Al6C1 0180-1735 4 C:FXD ELECT 0422 UF 10% 35VDCHW 28480 0180~1735
Al6C2 0140-0172 4 C:FXD MICA 3000 PF 1% 100VDCW 28480 0140-0172
Al6C3 0140-0172 C:FXD MICA 3000 PF 1% 100VDCW 28480 0140=0172
Al6C4 0140-0172 C:FXD MICA 3000 PF 1% 100VDCW 28480 0140-0172
Al6CS5 0140-0172 C:FXD MICA 3000 PF 1% 100VDCW 28480 0140=-0172
Al6C6 0140~0200 3 C:FXD MICA 390 PF 5% 72136 ROM15F391=43C
Al6CT 0150-0122 2 C:FXD CER 2000 PF 20% SOOVDCW 72982 801=-000~-Y55=202M
AlsC8 0150-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 801-K800011
Al6C9 0140-0203 C:FXD MICA 30 PF 5% 28480 0140-0203
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Reference 14p part Number Qty Description Mfr Part Number
Designation Code
AloCl10 0140-0203 C:FXD MICA 30 PF 5% 28480 0140~0203
Alolll NJT ASSIGNED
Alblle 0150-=0093 C:FXD CER 0.01 UF +80-20% 100VDCwW 72982 801-K800011
A16C13 0150-00S3 C3FXD CER 0.01 UF +80=-20% 100VDCHW 72982 801=-K800011
Al6Cl 4 0150-0093 C:FXD CER 0401 UF +80=20% 100VDCH 72982 801-K800011
Al6LLS 0150=0093 C:FXD CER 0.0l UF +80-20% 100VDLwW 12982 801-K800011
Alolle 0150-0093 C:FXD CER 0.0l UF +80=-2Q0% 100VODCW 72982 801-K800011
AleC17 0150-0093 C:FXD CER Q.01 UF +80=-20% 100VDCwW 72982 801-K800011
Alblly 0150-0093 C:FXD CER 0.01 UF +80=-20% 100VDCwW 72982 801=-K800011
Al6019 0150-0063 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801=-K800011
Al6C20 0180-0291 C:FXD ELECT 1.2 UF 10% 35VDCW 56289 1500105X9035A2=DYS
aloC2i 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 284380 0180=-1746
Al6L2¢ 0180-1746 C:FXD ELECT 15 UF 10% 20VOCW 28480 0180~1746
AleL23 0180-~0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2~DYS
Als6Ce4 0150-30093 C:FXD CER 0,01 UF +80=-2Q% 100VDCW 72982 801-K800011
AleCkl 1301=0040 DIGDE:SILICON 30MA 30WV 07263 FNG1088
AloCR2 NOT ASSIGNED
Al6CK3 NOT ASSIGNED
Al6CR4G NOT ASSIGNED
Al6CKo 0122-0059% 6 DINDE:VOLTAGE VARIABLE CAPACITANCE 28480 0122=-0059
Alolko 0122=0059 UIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
AY6CRT 1902-0025 DICDE s BREAKDOWN:10.0V 5% 400 MW 28480 1202=-0025
Al51C1 1826-0043 IC:LINEAR JPERATIONAL AMPLIFIER 28480 1826~0043
ALolIC2 1826~-0043 C:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
AlolLl 9100-3312 3 INDUCTOR:VAR 1.00 UH 10% 28480 9100-=3312
Al6L2 9140-0096 COIL/CHOKE 1.00 UH 10% 99800 1537~12
Al6L 3 9140-0210 CIIL/CHOKE 100 UH 5% 82142 15=1315=12J
Al6L4 9140-0210 COIL/CHOKE 100 UH 5% 82142 15=1315~12J
AlolL S 9140-0107 1 COIL:FXD RF 27 UH 10% 99800 1840-38
AlsLo 9140-0210 COIL/CHCKE 100 UH 5% 82142 15=1315~124
AlbU1l 1853-0020 TSTR:S1 PNPU{SELECTED FROM 2N3702) 28480 1853=0020
AlbUc 1853-0020 TSTR:SI PNP(SELECTED FRUM 2N3702) 28480 1853=-0020
Al6Q3 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 18%3=-0020
Al6Qa 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702}) 28480 1853=0020
AlbQb 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
Albub 1853-0020 TSTR:SI PNPU{SELECTED FROM 2N3702) 28480 1353=0020
Al6Q7 1853-9020 TSTR:SI PNP(SELECTEL FRCM 2N3702) 28480 1853=-0020
AloQ8 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702} 28480 1853=0020
A16Q9 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=-0020
815010 1853-0086 TSTR:SI PNP 80131 2N5087
Alowll 1855-0081 7 TSTR:SI FET 80131 2N5245
Al6dle 1854-0354 TSTR:SI NPN 28480 1854=035%
AlbOl 3 1853-0010 17 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-0010
AloWls NOT ASSIGNED
Al164Q15 1854-0345 TSTR:SI NPN 80131 2N5179
Al501L6 1854=0345 TSTR:ST NPN 80131 2N5179
Ale6ul? 1854-0019 TSTR:SI NPN 28480 1854=-0019
Al5018 1854-0019 TSTR:SI NPN 28480 1854=0019
Al6G19 1854~-0019 TSTR:SI NPN 28480 1854~-0019
Al6020 1854-0019 TSTR:SI NPN 28480 1854=0019
Al6Q2i 1854=0019 TSTR:SI NPN 28480 1854=0019
AloR1 1810-0074 RESISTIVE NETWORK:20 PIN 28480 1810=-0074
Al6R2 1810-0073 RESISTIVE NETW3ORK:12 PIN 28480 1810-0073
Al6K3 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
AlbRG 0757-0446 R:FXD MEY FLM 15.0K OHM 1% 1/8W 28480 0757=0446
AL6KS 0683-6835 2 R:FXD COMP 68K OHM 5% 1/4W 01121 CB 6835
AlbKo 0696-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
ALBKR7 0668~0064 1 R3iFXD MET FLM S.31K OHM 1% 1/8W 28480 0698~0064
Al6Kk8 0683-2025 R:FXD COMP 2000 OHM 5% 1/4KW 01121 CB 2025
ALoKY 0683~2735 3 R:FXD COMP 27K OHM 5% 1/4W 01121 CB 2735
AloR1U 0583=2235 1 R:FXD COMP 22K DHM 5% L1/4W 01121 CB8 2235
Al6K11 2100-2489 R:VAR FLM 5K OHM 10% LIN 1/2W 28480 2100-2489
Al6R12 0683~1015 R3FXD COMP 100 OHM 5% 1/4W 01121 CB 1015
AL6KR13 0757-0469 7 R:FXD MET FLM 150 K DOHM 1% 1/8W 28480 07570469
Al6R1 4 0757-0U280 32 R:FXC MET FLM 1K OHM 1% 1/8W 28480 Q757=-0280
AL6R15 0683=1015 R:FXD COMP 100 UHM 5% 1/4W 01121 CB 1015
AlbR1l6 NOT ASSIGNED
Al6K1T NOT ASSIGNED
Al6K18 0698-3438 1 R:FXD MET FLM 147 OHM 1% 1/8W 28480 0698=3438
Al6K19 0698-4448 2 R:FXD FLM 294 DOHM 1% 1/8W 28480 0698=4448
Al6R20 05698=4448 R:FXD FLM 294 OHM 1% 1/8W - 28480 06G8=4448
Al6RZ1 a757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
Alok22 0683-1535 R:FXD COMP 15K OHM 5% 1/4W 01121 CB 1535
Al6R23 0683-4705 R:FXD COMP 47 CHM 5% 1/4W 01121 CB 4705
Al6R24 0683-6835 R:FXD COMP 68K OHM 5% 1/4W 01121 CB 6835

See introduction to this section for ordering information
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Refgrenc_e HP Part Number| Qty Description fr Mfr Part Number
Designation Code
AlL6R25 0683~2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
ALBR26 0683-4705 R:FXD COMP 47 GHM 5% 1/4W 0otizl CB 4705
Al6R27 0683-1235 RIFXD COMP 12K OHM 5% 1/74W 01121 B 1235
Al6R28 0683=-2435 1 R:FXD COMP 24K QHM 5% 1/4W 01121 CB 2435
Al6R29 0583-4T715 R:FXD COMP 470 OHM 5% L/4W 01121 CB 4715
Al6R30 0683=4705 R:FXU COMP 47 OHM 5% 1/4W 01121 CB 4705
Al6R31 0683-4715 R:FXD COMP 470 OHM 5% L1/4MW 01121 CB 4715
Al6K32 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al6R33 0683-1015 R:FXD COMP 100 OHM S 1/4W 01121 B 1015
Al6R34 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 0l121 C8 4725
AloR35 0683=2705 1 R:FXD CUMP 27 OHM 5% 1/4W 01121 £B 2705
Al6Kk 35 0683-6815 R:FXD COMP 680 OHM 5% 1/4W 01121 CB 6815
AL6R37T 0683-4715 R:FXD COMP 470 DHM 5% 1/4MW 01121 CB 4715
AloR38 0683-4705 R:FXD COMP 47 0OHM 5% 1/4W 01121 CB 4705
AL6R39 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
AL6R4&U 0683=4725 R:FXD COMP 4700 DHM 5% 1/4W 01121 CB 4725
Al6R41L 06€3-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al6ka?2 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 CB 1015
Al6R43 0583=-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al6R4 4 0683-4705 R:FXD CUMP 47 OHM 5% 1/4W 01121 CB 4705
AlbRaS 0682=6815 R:FXD CCMP 680 OHM 5% 1/4W 01121 CB 6815
AlbR46 0683~4735 R:FXD COMP 47K OHM 5% 1/4W 0ll21 CB 4735
ALBR4T 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757=0280
Al17 03330-66514 1 PC ASSY:20MHZ BUARD 23480 03330-66514
Al17C1 0150-0122 C:FXD CER 2000 PF 20% 500VDCW 72982 801~000~Y55=202M
ArTC2 0180=022¢9 5 C:FXD ELECT 33 UF 10% 1OVDCW 28480 0180~-0229
A1TC3 0140~0203 1 C: FXD 30 pF 500 VDCW 72136 0BD
ALT7C4 0121-0436 1 €: VAR 2.4-245pF 74870 189-509-105
AL7CS * 0160-0205 3 C:FXD MICA 10 PF 5% 28480 2160-0205
AlT7Ce 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801=K800011
ALTCT 0160=2203 5 C:FXD MICA 91 PF 5% 72136 RDOM15F910J3C
AlL7CS8 0150-0093 C:FXD CER Q.01 UF +80~20Z 100VDCW 72982 801=-K800011
ALTLG NOT ASSIGNED
Al7C10 NOT ASSIGNED
Al7C11 0150-0050 3 C:FXD CER 1000 PF +80-20% G600 VDCW 56289 C067B102E1022526-C0H
Al7C12 0150=0050 C:FXD CER 1000 PF +80=20Z 600 VDCW 56289 CO6TB1O2EL1022S526=CDH
Al7C13 0150-0050 C:FXD CER 1000 PF +80-20% 600 VDCW 56289 CD678102E1022526=CDH
Al7C1l4 0160-0153 6 C:FXD MY 00001 UF 10% Z200VDCW 56289 192P10292=PTS
Al7C15 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCW 72982 801=K300011
AlLTC1E 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
A1TC17 0150=0093 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801=-K800011
ALT7L18 015C-0063 C:FXD CER 0.01 UF +80=-20% 100VOCW 72982 801-K800011
A17C19 0160-2005 1 C:FXD MICA 230PF 1% 500VDCW 04062 RDM15F231F5C
ALTL20 0140-0208 3 C:FXD MICA 680 PF 5% 72136 RDOMLI5F681J3C
AlTC21 0150-0093 C:FXD CER 0.01 UF +80=-20% 100VDCW 72382 801-K800011
ALTC22 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=-K800011
Al7C23 0150-0093 C:FXD CER D401 UF +80-20% 100VDCwW 72982 801=-K800011
sl7C24 0150-0093 C:FXD CER (.01 UF +80-20% 100VDCW 72982 801=-K3800011
ALTC25 0150-0093 C:FXD CER 0.01 UF +80=2Q02% 100VDCH 72982 801~-K800011
AlT7C206 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801=K800011
ALTC27 0150=0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
Al7C28 0150-0093 C:FX0 CER 0401 UF +80-20% 100VDCW 72982 801-K800011
Al7C29 0180~1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=-1746
A17C30 0180-1746 C:FXD ELECY 15 UF 103 20VDCW 28480 0180=1746
Al17C31 0150-0093 C:FXD CER D.01 UF +80-20% 100VDCHW 72982 801-K800011
AL7CR1 0122=0059% 1 DIODE: VOLTAGE VAR 14430 T-048 0BD
ALTCK2 1902--0777 1 DIODE: ZENER 6.2V 04713 1N825
A17CR3 1902--0623 DIODE:ZENER 5.11V 28480 19020623
Al17F1 2110-0077 1 FUSE: 1/8 A 28480 2110-0077
Al71C1 1820-0751 IC:TTL PRESETTABLE DECADE COUNTER{50MHZ 01295 SN74196N
AlL7IC2 1820=0751 IC:TTL PRESETTABLE DECADE COUNTER(50MHZ 01295 SNT4196N
AL71C3 NOT ASSIGNED
AlTiC4 1820=0174 6 IC:TTL HEX INVERTER 01295 SN7404N
ALTICH 1820-0372 1 IC:TTL TRIPLE 3-INPT AND GATE 28480 1820=-0372
Al7ICo 1820-0469 IC:DIGITAL TTL HI=-SPEED F/F 01295 SN74H102N
ALTLL 9140-0179 1 COIL/CHOKE 22.0 UH 102 28480 9140-0179
AlTLZ2 9140-0088 2 COIL:RF 0.33 UH 5% 95265 NB=0.37 PS
AlT7iL3 9140-0096 COIL/CHOKE 1.00 UH 10% 99800 1537~12
AlTL4 9140-0096 COIL/CHOKE 1.00 UH 10% 99800 1537=-12
ALT7LS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840~38
ALTLS 9140=0107 COIL:sFXD RF 27 UH 10% 99800 1840=38
A1701 1854-0019 TSTR:SI NPN 28480 1854=-0019
Al792 1854~0019 TSTR:SI NPN 28480 1854=-0019
ALTQ3 1854-0009 TSTR:SI NPN 80131 2N709
ALTR4 NIT ASSIGNED
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Table 6-1. Replaceable Parts

o M#r
Reference |p p5rt Number Qty Description Mfr Part Number
Designation Code
AlLTUS NOT ASSIGNED
ALTQ6 1853-0203 TSTR:ST PNP 28480 1353-02C3
ALTQT 1853-0203 TSTR:S1 PNP 28480 1353=-0203
A1T08 1853-0203 TSTR:SI PNP 23480 1853-0203
ALTQ9 1853-0203 TSTR:SI PNP 28480 1353-0203
ALTulO 1853=0203 TSTR:SI PNP 28480 1853-0203
Al7UL1 1853-0203 TSTR:SI PNP 28480 1353-0203
ALTR] 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 C3 5125
Al7K2 0683-3325 15 R:FXD COMP 3300 OHM 5% L/4W 01121 €8 3325
ALTR3 0757-0453 R:FXD MET FLM 30.1K JHM 1% 1/8W 28480 0757=0453
AlTka 0683=3915 4 R:FXD COMP 330 (UHM 5% 1/4W 01121 CB 3915
ALTRS 0683-4715 R2FXD CCOMP 470 OHM S% 1/4HW 01121 CB 4715
ALTRE 0683-1535 R:FXD COMP 15K OHM 5% 1/4W 01121 €3 1535
ALTRT 0683-3035 2 R:FXD COMP 30K OHM 5% 1/4W o112l CB 3035
Al7RS 0683-3035 R:FXD COMP 30K OHM 5% 1/4W ol121 €8 3035
ALTRS 0683=4715 R:FXD CUMP 470 UHM 5% 1/4W olLrzi C8 4715
A1TK10 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 c8 1025
A17R11 0683-4715 R:FXD COMP 470 DOHM 5% 1/4W 01121 CB 4715
Al7R12 0583-2225 2 R:FXD COMP 2.2K OHM 5% 1/4W 01121 CB 2225
ALTR1 S 0683-1025 R:FXD COMP 1000 GHM 5% 1/4W 01121 CB8 1025
AlTR1 4 0683=1025 R:FXD COMP 1000 OHM 5% L/4W 01121 €8 1025
AlTR1S 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 01121 CB L1055
Al7R1le6 NOT ASSIGNED
ALTRLT 0683=1025 R:FXD COMP 1000 CUHM 5% 1/4W 01121 CB 1025
AlT7K18 NOT ASSIGNED
A17R19 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 €8 4715
AL7TR20 0683-4715 R:FXD COMP 470 DHM 5% 1/4W 01121 CB 4715
AlTRZ1 0683-4715 R:FXD COMP 470 OHM 5% L/4W ot121 CB 4715
AlTK22 0757-0415 2 RIFXD MET FLM 475 OHM 1% 1/8W 28480 0757=-0415
A1TR23 0683=1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
AlTR24 0683-5125 R:FXD CUOMP 5100 GHM 5% 1/4W 01121 €8 5125
ArTRZ2S5 0683-4T7T15 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715
ALTR26 0683-5125 R:FXD COMP 5100 OHM 5% L1/4HW 01121 CB 5125
ALTR27 0683-4705 R:FXD COMP 47 OHM 5% 1/4H 01121 CB 4705
A17R28 0683-5125 R: FXD COMP 5100 OHM 5% 1/4 W 01121 CB 5125
ALTRZ9 0683=6215 4 R:FXD COMP 620 OHM 5% 1/4W 01121 CB8 6215
A1TR30 * 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 0l1i21 C8 4705
Al7R31 0683-6215 R:FXD COMP 620 OHM 5% 1/4W 01121 CB 6215
ALTR32 0683-1025 R:FXD COMP 1000 DHM 5% 1/4W 01121 €8 1025
A17R33 0683-5125 R: FXD COMP 5100 OHM 6§ % 1/4 W 01121 CB 5125
A17R34 0683-4715 R: FXD COMP 470 OHM 5% 1/4 W 01121 CB 4715
A17R35 0683-5125 R: FXD COMP 5100 OHM 5% 1/4 W 01121 CB 5125
A17R36 0683-4705 R: FXD COMP 47 OHM 5% 1/ 61121 B 4705
A17R37 0683-5125 R: FXD COMP 5100 OHM 5% 1/4 W 01121 CB 5129
A17R38 0683-6215 R: FXD COMP 620 OHM 5% 1/4 01121 CB 6215
A17R39 * 0683-4705 R: FXD COMP 47 QOHM 5% 1/4 Qt121 CB 4705
A17R40 0683-2015 R: FXD COMP 200 OHM 5% 1/4 01121 €8 2015
A17R41 0683-1025 R: FXD COMP 1000 OHM 5% /4 W 01121 c8 1025
A17R42 0683-5125 R: FXD COMP 5100 OHM 5% 1/4 W 0121 CB 5125
A17R43 0683-4715 R: FXD COMP 470 OHM 5% 1/4 W 01121 CB 4715
A17R44 0683-5125 R: FXOD COMP 5100 OHM 5% 1/4 W 01121 CB 5125
A17R45 0683-4705% R: FXD COMP 47 OHM 1/4 W 01121 CB 4705
A17R46 0683-5125 R: FXD COMP 5100 OHM 5% 1/4 W 01121 CB 5125
A17R47 0683-6215 R: FXD COMP 620 OHM 5% 1/4 W 01121 CB 6215
A17R48 0683-4705 R: FXD COMP 47 DHM 5% 1/4 W 01121 €8 4705
A17R49 0683-201% R: FXD COMP 200 OKM 5% 1/4 W 01121 ce 2015
A17R50 (1683-4705 R: FXD COMP 47 OHM 5% 1/4 W 01121 €8 4705
A17Y1 0410-0438 1 CRYSTAL: QUARTZ 28480 0410-0438
A8 03330-6651% 1 PC ASSY: REFERENCE SMP BOARD 28480 03330-66515
A18C1 0150-0093 C: FXD GER 0.01 UF +80% -20% 100 VvDCW 72982 801-K800011
A18C2 0150-0093 C: FXD CER 001 UF +80% -20% 100 VDCW 72982 801-K800011
Al18C3 0160~0205 C:FXD MICA 10 PF 5% 28480 0160-0205
Al18C4 0140~0214 C:FXD MICA 60 PF 5% 28480 0140-0214
Al18C5 0150-0093 C:FXD CER 040l UF +80-20% 100VDCW 72982 801-K800011
Al8CE 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801=K800011
ALBCT 0140-0176 1 C:FXD MICA 100 PF 2% 28480 0140-0176
A18C8 0150=0093 C:FXD CER 0.01 UF +80-20% LOOVDCW 72982 801=-K800011
Al8C9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW 72982 801=-K800011
Al18C10 0150-0093 C:FXD CER 0,01 UF +80~20% 100VOCW 72982 801-KB800011
Al8C11 0150-0093 C:FXD CER 0.01 UF +80=-20% 100VDCW 72982 801-K800011
Al18C12 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F20143C
A18C13 0150-0083 C: FXD CER 0.01 UF +80-20% 100 VDCW 72882 801-K800011
A18C14 NOT ASSIGNED
A18C15 0140~-0216 1 C:FXD MICA 120 PF 2% 28480 0140~-0216
Al8ClLo 0150~0093 C:FXD CER 0.0l UF +80=-20% 100VDCW 72982 801=-K800011
Al8C17 0150-0093 C:FXD CER 0.0%f UF +80~20% 100VDCW 72982 801-K3800011
Al8C1L8 0160-0155 C:FXD MY 0.0033 UF 10% 200VDCHW 56289 192P33292~PTS
A1BC19 0160=0155 C:FXD MY 0.0033 UF 10% 200VDCW 56289 192P33292~PTS
Al8C20 0160~-0363 [ C:FXD MICA 620PF 5% 28480 0160-0363
Al8C21 0160-0155 C:FXD MY 0.0033 UF 10% 200VDCW 56289 192P33292-PTS
A18C22 0160-0363 C: FXD MICA 620 PF 5% 300 VOCW 28480 0160-0363
Al8CZ3 0180-1746 C:FXD ELECT 1% UF 10% 20VDCH 28480 0180=1746
A18C24 0180-1746 C: FXD ELECT 15UF 10% 20 VDCW 28480 0180-1746
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Table 6-1. Replaceable Parts{Cont'd)

Refgrenc_e HP Part Number| Qty Description Mtr Mfr Part Number
Designation Code

Al 8C25 0180=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
AlBCZ26 NOT ASSIGNED

AL8L2T 0130-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
AL8BCKRI1 1901=0040 DIODE:SILICUN 30MA 30WV 07263 FDGluss
AlBCRZ 1901=-0040 UIODE:SILICON 30MA 30WV 07263 FDOGL0O88
Al18CR3 1901-0040 DIJOE=SILICON 30MA 30WV 07263 FDGl088
Al1BLR4 1901-0040 DICGDE:SILICON 30MA 30WV 07263 FDGl088
A18LRS 1901-0040 DIJDE:SILICON 30MA 30WV 07263 FDG1088
Al8CR6 1801-0040 DIODE:SILICON 30MA 30WV Q7263 FDG1088
A1BCR7 1901=0040 DIJDE:SILICON 30MA 30WV 07263 FDG1088
Al8IC1 1820-0370 C:TTL HS QUAD 2«-INPT NAND GATE 01295 SN74HOON
Al8IC2 1826-0043 ICsLINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
A1BIC3 1820-0751 1 IC:DIGITAL TTL 14430 SN33585
AlBICSG 1820-0304 3 IC:TTL J=K M/S F/F W/ILODCKED & INPTS 01295 SNT4T2N
Al8L1 S9100=1614 3 COIL/CHOKE:=0.82 UH 102 28480 9100~1614
AldL 2 9140-2088 COIL:RF 0433 UH 5% 95265 N8=0.37 PS
Al8L3 NOT ASSIGNED

AlBL4 9140~0129 1 COIL:FXD RF 220 UH 28480 9140-0129
Al8LS 9100-1620 i COIL:MILDED CHOKE 15.0 UH 102 28480 9100=~1620
Al8L6 9100~1629 2 COIL/CHUOKE 47.0 UH 5% 28480 2100=1629
A1BLT 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
Al3L 8 9100-1618 CIIL:MULDED CHOKE 5460 UH 28480 S9100-1618
Al8L9 9140-0107 CDIL:FXD RF 27 UH 10% 99800 1840=-38
Al8L10 G100-1629 COIL/CHOKE 47.0 UH 5% 28480 9100~1629
Al6L11 $140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
AlBwl 1854-0019 TSTR:SI NPN 28480 1854~0019
Al8u2 1854-0354 TSTR:SI NPN 28480 1854=0354
Al803 1854-0019 TSTR:SI NPN 28480 1854=-0019
Al8Q4 1854-0019 TSTR:SI NPN 28480 1854=0019
A18Q5 1854=-0009 TSTR:SI NPN 80131 2N709
Al806 1854-0019 TSTR:SI NPN 28480 1854=-0019
A18Q7T NOT ASSIGNED

ALBQS8 18540019 TSTR:SI NPN 28480 1854-0019
AlBR1 0683-3315 R:FXD COMP 330 CHM 5% 1/4W 01121 €8 3315
Al18KRZ 0683=1835 1 R:FXD COMP 18K 0OHM 5% 1/4W 01121 CB 1835
Al8R3 0683-4705 R:FXD COMP 47 UHM 52 1/4W 01121 €8 4705
AlBR4 0683-1025 R:FXD COUMP 1000 OHM 5% 1/4W 01121 CB 1025
Al 8R5 NJT ASSIGNED

Al8ko6 0683=3315 R:FXD COMP 330 DHM 5% 1/4W 01121 c8 3315
A18R7 0683-3315 R:FXD COMP 330 OHM 5% 1/4W 0liz21 CB 3315
Al3R8 0683-4715 R:FXD COMP 470 OHM SZ 1/4W 01121 CB 4715
AL8RS 0683-1005 R:FXD COMP 10 OHM 5% 1/4W 01121 €8 1005
AlBR1O 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 C8 2025
Al18R11 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 c8 2025
Al8R12 06831035 R:FXD COMP 10K DOHM 5% 1/4W 01121 C8 1035
Al8R13 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 103%
Al8R14 0757-0465 5 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0465
Al1BR1S5 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=-0465
Al8R16 0757~0442 R:FXD MET FLM 10.0K OHM 12 1/8W 28480 0757-0442
AL1BRLT 0683=2025 R:zFXD COMP 2000 COHM S% 1/4W 01121 LB 2025
AlBR14Y 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0465
ALBR19 0683-4725 R:FXD CUMP 4700 OHM 5% 1/4W 01121 CB 4725
AlBRZ2Q 0683-4725 RsFXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
AlBRZ1 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 C8 4725
Al8R22 0683=4705 R:FXD COMP 47 0UHM SZ 1/4W 01121 B 4705
AlLBRZ3 0683-~4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
A18R24 0683-47025 R:FXD COMP 47 OHM 5% 1/4W 01121 B 4705
AlBRZS 0683-1025 R:fFXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
AlBRZ26 0683-3315 R:FXD COMP 330 OHM 5% 1/4W 01121 B 3315
Al8R27 0683=3315 R:FXD COMP 330 OHM 5 1/4W 01121 CB 3315
AlBR28 0683~-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 LB 1035
AlBR29 0683~-1025 R:FXD COMP 1000 OHM S% 1/4W 01121 CcB 1025
Al18R30 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
AlBR31 0683-2015 R:FXD COMP 200 OHM 52 1/4W ol121 CB 2015
Al8R32 0683=4715 R:FXD COMP 470 CHM 5% 1/4W 01121 CB 4715
Al8K33 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al8R34 NOT ASSIGNED

Al13R35 NOT ASSIGNED

AlLBR36 0683-2425 1 R:FXD COMP 2400 OHM 5% 1/4W ol121 CB 2425
A18R37 0683=4705 R:FXD COMP 47 JHM 5% 1/4W 01121 CB 4705
AlBR38 0683-3025 R:FXD COMP 3000 OHM 5% 1/4W 01121 B 3025
Al18R39 0683-2015 R:FXD COMP 200 OHM 5% 1/4W 01121 CB 2015%
Al8R40 0683-4705 R:FXD COMP 47 (OHM 53 1/4W 01121 CB 4705
Al18R41 0683-2025 R:FXD COMP 2000 OHM 5% L1/4W 01121 B 2025
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Table 6-1. Replaceable Parts(Cont'd)

- - Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
AlBR4 ¢ 0683=2025 RIFXD CIOMP 2000 CGHM 5% 1/4W gri121 8 2025
ALBT1 9100-1393 TRANSFORMER:TDRAID 28480 2100-1393
Al 03330-66%106 1 PC ASSY:SWEEP GENCRATOR 28480 03330-66516
A19C1 0150-00973 C:FXD CER D031 UF +80-20% 100VOCW 72982 801-X800011
Al1GC2 0160-0153 C:FXD MY 0.001 UF 10% 200VDCHW 56289 192P10292-PTS
ALl9C3 01800229 C:FXD ELECT 33 UF 10% 1uVDCW 28480 0180-0229
AL1GC4 0150-0093 C:FXD CER Q.0L UF +80=20% 100VDCW 72082 801-K800011
AYGL Y 0150-0092 C:FXD CER 0,01 UF +80~20% L00VDCW 72582 801=-K800011
AlYCH 0150-C093 CsFXD CER Q.01 UF +80=20% 100VDCW 72982 801-K800011
ALGCR1L 1902-0777 3 DIJDE:BREAKDIWN 642V 5% 04713 1NB25
A1GCk 2 1902=-0777 DINDE :BREAKDOWN €42V 5% 04713 1N825
Al9CR3 1901-0044 DIODE:zSILICON 20MA/1V 28480 1901-0044
AL9CR G 1902~-0041 5 DIUDE:BREAKUOWN 5411V 5% 04713 $210939-98
AlFIC1 1820~02106 3 C:0P. AMP. AVOL=50K MIN. 28480 1820-0216
Al9IC2 1820-0216 C:0Pas AMP. AVUL=50K MIN. 28480 1820-0216
Al31C3 1820-0539 1 IC:TYL QUAD 2=INPT NAND BUFFER 01295 SN7437N
AlSIC4 THRU
AlG1Co 1820-0301 3 IC:TTL QUAC BI-STABLE D=LATCH 01295 SNT7475N
A1QTCT7 1820-0174 IC:TTL HEX INVERTER 01295 SN7404N
Al9lug 1820-0273 2 IC:DTL QUAD 2-INPT AND GATE 28480 1820=-0273
AIQICQ 1820=0273 IC:DTL QUAD 2-INPT AND GATE 28480 1820=0273
Al9IC1lO 1820-0174 IC:TTL HEX INVERTER 01295 SNT404N
Al31C11 1820-0216 JC:0P. AMP, AVIL=50K MIN. 28480 1820=0216
Alg9ICl2 1820-0537 5 IC:TTL DUAL 4=INPT NAND GATE 28480 1820=-0537
A1FIC13 1820~0174 IC:TTL HEX INVERTER 01295 SN7404N
Al501 1853 =0066 12 TSTR:SI PNP 28480 1353=0020
Al9W2 1854-0071 8 TSTR:51 NPN 28480 18540071
A1903 1853~ 0066 TSTKk:SI PNP 28480 1853=0020
Al3Q4 1854~0071 TSTR:2SI NPN 28480 1854--007
Al3u> 1853 - 0066 TSTR:SI PNP 286480 1853=-0020
AlQuwo 1854= 0071 TSTR:SI NPN 28480 1854—-0071
A19Q7 1853~ 0066 TSTR=SI PNP({SELECTED FROM 2N3702) 28480 1853~=0020
Al190Q8 1854-0071 TSTR:SI NPN 28480 1854—0071
AL90Q9 1853~-0020 TSTK:SI PNP(SELECTEULU FRCM 2N3702) 28480 1853=-0020
Al9Q1V 1854-0071 TSTR:SI NPN(OSELECTED FROM 2N3704) 28480 1854=-0071
A1G011L 1353=0320 TSTR:SI PNP{SELECTED FRLM 2N3702) 28480 1853-0020
AlSUlc¢ 1854=-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=0071
Al19013 1853-0020 TSTR:SI PNP(SELECTED FROM 2N37021) 28480 1853=-0020
Al9uia 1654=-0071 TSTR:SI NPn{SELECTED FROM 2N3704) 28480 1854=-0071
AL9J15 1853-0020 TSTR:SI PNPUISELECTED FROM ZN3702) 28480 1853=0020
AlSUlo 1854=3071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854=-0071
ALSQL7 1853-0020 TSTR:SI PNP{SELECTED FR3M 2N3702) 28480 1853-0020
ALl90Q18 1854-0071 TSTR:S1 NPN{SELECTED FROM 2N3704) 28480 1854=0071
Al9Q193 1853-0020 TSTR:SI PNPUSELECTED FRCM 2N3702) 28480 1853=0020
ALGQ20 1854~-00T71 TSTR:SI NPN{SELECTED FRGOM 2N3704) 28480 1854=0071
A13Qs1 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
ALGL22 1854-0071 TSTR:SI NPN(SELECTED FRCM 2N3704) 28480 1854=0071
Al902 3 1853-0020 TSTR:SI PNP{SELECTED FROM 2M3702) 28480 1853=-0020
Al3w2a 1854=-0071 TSTR:SI NPN{SELECTED FROM 2N370¢)} 28480 1854=-0071
Al9K1 0757-0434 3 R:FXD MET FLM 3.65K OHM 1% 1/8W 28480 0757=-0434
ALIR2 0683=3025 R:FXD COMP 3000 UHM 5% 1/4W 01121 €8 3025
AL9K3 0583-1525 6 R:FXD CCMP 1500 OHM 5% 1/4W gl1121 C8 1525
Al9R4 0683-2025 R:FXD COMP 20000HM 5% 1/4W 01121 CB 2025
AL9KS 0583-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325
Al9R6 1810-0051 1 RESISTIVE NETWORK 28480 1810=-0051
Al19R7 06833025 R:FXD COMP 3KOHM 5% 1/4W 01121 CB 3025
AlGRS8 06831525 RzFXD COMP 1.5KOHM 5% 1/4W 01121 B 1525
Al9RY 0683—-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 €8 2025
A19R10 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 B 3325
A19Kk11 0683-5625 R:FXD COMP 56 KUHM S% 1/4w 01121 C8 5626
Al9R12 05683=3025 R:FXD COMP 3KOHM 5% 1/4W 01121 CB 3025
AL9R13 NOT ASSIGNED
Al9Rk14 0683=4725 R:FXD COMP 4700 0OHM 5% 1/4W 01121 CB 4725
ALGR15 0683-3325 RsFXD COMP 3300 OHM 5% 1/4W otiz21 CB 3325
Al9k1l6 0683-56125 RiFXD COMP 56 KOHM 5% 1/4W 01121 CB 6625
A19RL7 05€3=30256 R3FXD COMP 3 KOHM 5% 1/4W 01121 CB 3025
Al9R18 0683-4725 RIFXD COMP 4700 DOHM 5% 1/4W 01121 B 4725
Al9R1 S 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 8 3325
Al9Kk20 NOT ASSIGNED
Al9R21 2100=2522 5 R:VAR CERMET 10K OHM 10% LIN 1/2W 28480 2100=-2522
Al9K22 0698=3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
AL9K23 2100-3056 4 R:VAR CERMET 5K OHM 10%Z TYPE P 3/4W 28480 2100=-3056
AlGoK24 NJT ASSIGNED
ALGRZ2S NOT ASSIGNED
Al9KZ26 06G68~4202 1 R:FXD FLM 8,874 DOHM 1% 1/8W 28480 0698-4202
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AL9IR27 0757=0346 12 RIFXD MET FLM 10 OHM 1% 1/8W 28480 0757-0346
Al9kes 0683-6825 9 R:FXD COMP 6800 OHM 5% 1/4W 01121 CB 6825
Al9K2G 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 0ll2t CB 3325
AL9R3Q 0583-4725% R:FXD COMP 4700 OHM 5% 1/74% 01121 CB 4725
AlGK31 NOT ASSIGNED
Al9r32 06€3=6825 RzFXD COMP 6800 OHM 5% L1l/4W 01121 CB 6825
ALGR33 0583-3325 R:FXD COMP 3300 OHM 5% L/4W 01121 C8 3325
Al9K34 0683-4725 R:FXD COMP 4700 OHM 5% L/4W gl121 B 4725
ALIR35 0683-56825% R:FXD COMP 6800 OHM 5% 1/4W 01121 CB 6825
Al9K36 0683-3325 R:FXD COMP 3300 GHM 5% 1/4W 01121 €8 3325
ALS9K37 06£3=4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
Al9Kk38 0683=-6825 R:FXD COMP 6800 OHM 5% L1/4W 01121 CB 6825
AL9R39 0583-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 B 332%
ALGR40 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 1121 CB 4725
AL9K4L N3T ASSIGNED
AIGk42 NOT ASSIGNED
AlIR4 3 0683-3315 R:FXC COMP 330 OJHM 5% 1/4W 0l121 CB 3315
Al9R4G 4 0683~5825 R:FXD CUOMP 6800 0OHM S% 1/4W 01121 B 6825
Al9Rr4S 0683-3325 R:FXD COMP 3300 DHM 5% L/4W o121 c8 3325
Al3R46 0683-4725 R:FXD CODMP 4700 OHM 5% 1/4W 01121 CB 4725
A19R4T 0682~0825 R:FXD CDMP 6800 OHM 5% 1/4W 01121 8 6825
AlIR48 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W o011zl €8 3325
AL9KGS 06€3-64725 R:FXD COMP 4700 DOHM 5% 1/4W 01121 C8 &725
AL9R5D 0683~-6825 RIFXD COMP 6800 OHM 5% 1/4W 01121 CB 6825
Al1SK51 0583-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 c8 3325
ALIKS52 0683=4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A19K53 N3T ASSIGNED
AL9K54 06836825 R:FXD COMP 6800 DHM 5% 1/4W 01121 CB 6825
AL9RSS 0683-3325% R:FXD CLOMP 3300 UHM 5% 1/4W 01121 c8 3325
Al9K56 C683-4725 R:FXD COMP 4700 OHM 5% L1/4W 01121 £B 4725
A19KR5T 0757=0442 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0442
AlvKk58 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 284380 0757=0442
Al9KR59 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757=0442
ALGR60 0757-0440 2 R:FXD MET FLM 7.50K OHM 1% 1/8W 28480 0757=0440
a0 03330-66517 2 PC ASSY:SL2 VTID 28480 03330=66517
AzOC1 0140=01506 2 C:FXD MICA 15200 PF 2% 28480 0140-0156
A20C2 0160-0945 1 C:FXD MICA 910 PF 5% 28480 0160=0945
Az20C3 0160-2228 1 C:FXD MICA 2700 PF 5% 28480 0160-2228
A2004 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180=-0229
A20C5 0156-0093 C:FXD CER 0.01 UF +80=20% 1O0VDCHW 72982 801-K800011
A20C6 0140=0203 C:FXD MICA 30 PF 5% 28480 0140-0203
A20C7 0140-0203 C:FXD MICA 30 PF 5% 28480 0140-0203
A70C8 0150-0093 C:FXD CER 0.01 UF +80=20% 100VDCW 72982 801=-K300011
A20C9 0150-0093 C:FXD CER Q.01 UF +80-20% 100VDCW 72982 801-K800011
A23C10 0150-0093 C:FXD CER 0.01 UF +80=-20% 100VDCW 72982 801-K800011
A20C11 0150=-0093 CiFXD CER 0401 UF +80=-20% 100VDCW 72982 801-K800011
A20C12 0150-0093 C:FXD CER 0,01 UF +80=-20% 100VDCW 72982 801~-K800011
A20013 0150~0093 C:FXD CER 0.01 UF +80=20% 100VDCW 72982 801-K800011
A20C1 4 0150-0093 C:fFXD CER Q.01 UF +80-20% 100YOCW 72982 801=-K800011
A20C15 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180~1746
A20C1l6 0180=1746 C:FXD ELECT 15 UF 10% Z20VDCW 28480 0180=1746
A20C17 0180-0291 C:FXD ELECT 1.3 UF 10% 35VDCW 56289 150D0105X3035A2=-DYS
A20C18 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F3G91=J3C
A20C19 0150-0093 C:FXD CER 04,01 UF +80~20% 100VDCHW 72982 801-K800011
A20CR1 1901-0040 OIODE:SILICON 30MA 30WV 07263 FDG1088
A20CR2 1901=0040 DIODE:SILICION 30MA 30WV 07263 FDG1088
A20CR3 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGLO8S8
A200R4 0122-0059 DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
A20CRS 0122-D059 DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-~0059
A201C1 1826-0043 IC:LINEAR DPERATIONAL AMPLIFIER 28480 1826=0043
A201C2 1826=0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
A201C3 1820-0751 IC:TTL PRESETTABLE DECADE COUNTERI{S50MHZ 01295 SN74196N
A20L1 9100-1652 2 COIL/CHOKE 820 UH 5% 82142 19=1331-334
A20L2 9140-0210 COIL/CHOKE 100 UH 5% 82142 15«1315-124
A20L3 9100-3312 INDUCTOR:VAR 1,00 UH 10% 28480 9100-3312
A201L 4 9100~1616 2 COIL/CHOKE 1450 UH 10% 99800 1537=16
A20L5 9140-0107 COTL:FXD RF 27 UH 10% 99800 1840-38
AZOL 6 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A200L7 9140-0210 COIL/CHOKE 100 UH 5% 82142 15=1315=12J
A2001 1853-0010 TSTR:SI PNP(SELECTED FROUOM 2N3251}) 28480 1853=-0010
A20Q2 1854=0404 TSTR:SI NPN 28480 1854~0404
A2003 1854-0345 TSTR:SI NPN 80131 2N5179
A2004 1854-0345 TSTR:SI NPN 80131 2N5179
A2005 1854-0019 TSTR:SI NPN 28480 1854=0019
A2006 1854-0019 TSTR:SI NPN 28480 1854=0019
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Table 6-1. Replaceable Parts(Cont'd)

Refgrenc_e HP Part Number| Qty Description Mfr Mfr Part Numberj
Designation Code

AZOT7 1854=0009 TSTR:SI NPN 80131 2M709

A2008 1854-0019 TSTR:2SI NPN 28480 1854=-0019
A20Q9 1854-0019 TSTR:SI NPN 28480 1854=0019
A20R1 0757-0289 5 R:FXD MET FiM 13.3K OHM 1% 1/8W 28480 0757=0289
AZ20R2 2100-2522 R:VAR CERMET 10K GHM 10%Z LIN 1/2W 28480 2100=2522
A20Kk3 0683=1035 R:FXD CUMP 10K DHM 5% 1/4W 01121 Ccg 1035
A20R4 2100-2516 4 R:VAR CERMET 100K CHM 10% LIN 1/2W 284380 2100-2516
A20R5 0757-0442 R:FXD MET FLM 10.,0K OHM 1% 1/8u 28480 0757=0442
A20R6 2100-2522 R:VAR CERMET 10K OHM 10Z LIN 1/2W 28480 2100=2522
A20KT 0683-1035 R:FXD COMP 10K DHM 5% 1/4W 01121 CR 1035
AZ20K8 2100=-2516 R:VAR CERMET 100K OHM 10% LIN L1l/2W 28480 2100-2516
AZ0RS 0583-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 8 1035
A20KR10 0683~1555 2 R:FXD COMP 1.5 MEGCGHM 5% 1/4W 01121 CB 1555
A20R11 0698-6719 2 R:FXD FLM 15K OHM 1% 1/8W 28480 0658=6719
A20K1z 0698-4527 2 RIFXD FLM 205< UHM 1% 1/8W 28480 0698=4527
A20R13 059E=3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
A20R14% 0698-8235 2 R:FXD FLM 9.,31K OHM 1% 1/8W 28480 06¢8=-8235
AZ20KR15 2100-3056 R:VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100~3056
A23R16 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
A20R17 0598-3276 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
A20R18 0757=0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757=-0280
A20R19 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 €8 1035
A20R20 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
A20R21 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 B 1035
A20R22 06E3~4735 R3FXD COMP 47K OHM 5% 1/4W 01121 CB 4735
A20R23 0683=2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 B 2025

A20R 24 NOT ASSIGNED

A20R25 0683=6225 R:FXD COMP 6200 COHM 5% 1/4W 01121 CB 6225
A20R26 0683-4705 R:FXD COMP 47 OHM 52 1/4W 01121 CB 4705
AZOR2T 0683-3025 R:FXD COMP 3000 OHM 5% 1/4W o1121 CB 3025
A20R28 0683=4705 R:FXD COMP 47 UHM 5% 1/4W 01121 CB 4705
A20Kk29 0683-1225 R:FXD COMP 1200 UHM 5% 1/4W 01121 c8 1225
A20R30 0683-2015 R:FXD COMP 200 OHM 5% 1/4W 01121 ceg 2015
A20K31 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 cB 4705
A20R32 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 0l121 CB 1035
A20R33 0683=-1025 R:FXD CAOMP 1000 OHM 5% 1/4W 01121 CB 1025
A20R34 0583-4725 R:FEXD COMP 4700 OHM 5% L1/4W 0l121 CB 4725
A20R35 0683-2215 3 R:FXD COMP 220 DHM 5% 1/4W 01121 cB 2215
A20R36 0683-4705 R:FXD COMP 47 OHM 5% 1/4W ol121 CB 4705
A20R37T 0683=-4725 R:FXD COMP 4700 OHM 5% 1/4W gl121 CB 4725
AZ20R38 0683=1015 R:FXD COMP 100 OhM 5% 1/4W 01121 Cg 1015
A20R39 0683-4725 R:FXD CUMP 4700 CHM 5% 1/4W 01121 CB 4725
A20R40 0683~4705 R:FXD COMP 47 JHM SZ 1/4W 01121 CB 4705
A20R41 0683-6815 R:FXD CCMP 680 OHM 5% 1/4W 01121 CB 63815
A20R42 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 B 2025
A20R43 0683=4735 R:FXD COMP 47K OHM 5% 1/4W ol121 C8 41735
A20SW1 3101~1341 SWITCH:SLIDE SPDT 0O45A 125V AL/DC 79727 C=-111=-0004
A2l A13 0333066532 2 PC ASSY:SL2 MIX/PH. DET. 28480 03330--66532
A21C1 0150-0093 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801=-K800011
A21C2 0150-0093 C:FXD CER 0.0l UF +80=20% 100VDCHW 72982 801=K800011
A21C3 0150-0093 C3FXD CER Q.01 UF +80~20% 100VDCW 72982 301~K 800011
AZ1C4 0160-2203 C:FXD MICA 91 PF 5% 72136 ROM15F910J3C
A21C5 0140-0210 3 C:FXD MICA 270 PF 5% 28480 0140-0210
AZ1C6 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCW 72982 801-K800011
A21C7 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F20143C
A21C8 0160=2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RCM15F82143C
A21C9 0160-2202 4 C:FXD MICA 75 PF 5% 28480 0160=-2202
A21C10 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F20143C
A21C11 0160-0362 C:FXD MICA 510PF 5% 28480 0160~0362
A21C12 0160~-2221 1 C:FXD MICA 1300 PF 5% 28480 0l60=2221
AZiC13 0140=0177 13 C:FXD MICA 400 PF 1% 28480 0140-0177
A21C14 0140-0156 C:FXD MICA 1500 PF 2% 28480 0140-0156
AZ1C15 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A21Cle 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
AZ1C17 0180~1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
Az21C1l8 01606-3077 3 CIFXD MY 0.027 UF 10% 100VDCW 56289 225P2T39WB1~PWM
A21C19 0160-2201 2 C:FXD MICA 51 PF 5% 72136 RDM1S5ES510J1C
A21C20 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 ROM15F821J3C
A21C21 0160~-2202 C:FXD MICA 75 PF 5% 28480 0160~2202
A21C22 A1 0160-2201 1 C:FXD 51PF 300vVDCW 28480 01602201
A21CR1 NOT ASSIGNED

A21CR2 NOT ASSIGNED

A21CK3 NOT ASSIGNED

AZ1CR4 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG10B8
A211C1 1858-0019 2 TSTR ARRAY:DUAL INDEP. DIFFERENTIAL 02735 CA 3054
A211C2 1820~-0751 IC:TTL PRESETTABLE DECADE COUNTER{50MHZ 01295 SN74196N

See introduction to this section for ordering information
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Reference |1p p,rt Number| Oty Description fr 1 Mfr Part Number
Designation Code

AcLIL3 1820~0537 IC:TTL ODUAL 4=INPT NAND GATE 28480 1820~0537
A21IC4 1820-0174 IC:TTL HEX INVERTER 01295 SNT7404N
A211L5 1820-0907 2 IC:TTL TRIPLE 3~INPT NAND GATE 01295 SN7412N
A2liCo 1820-0511 3 IC:TTL QUAD Z2=INPT AND GATE 01295 SN7408N
A21I07 1820-0537 IC:TTL DUAL 4=INPT NAND GATE 28480 1820-0537
A2liC8 1820=0616 2 IC:TTL 4=BIT 2-INPT MULTIPLEXER 07263 U783932259X
AZ11IC9 a3 1816--0991 2 BI-POLAR MEMORY 28480 1816-0991
AzL1IC1LO 1820-0304 IC:TTL J-K M/S F/F W/CLOCKED & INPTS 01295 SNT4T2N
A2iICl1 1820-0075 2 IC:TTL DUAL J=K MASTER SLAVE F/Ff 01295 SN7473N
A21L1 9100-1627 5 COIL/CHOKE 39 UH 5% 82142 15=1315-2J
AJ1L2 9140-0210 COIL/CHOKE 100 UH 5% 82142 15~1315-12J
A21IL3 9140-0210 COIL/CHOKE 100 UH 5% 82142 15=1315-12J
AZ1LG 2100-1652 COIL/CHOKE 820 UH 5% 82142 19=1331~-33J
A2ILYS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A21t6 q100-1618 CIOIL:MCLDED CHOKE 5.60 UH 28480 9100-1618
AZ21L7 9140=-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
AZ101 1854~0404 TSTR:SI NPN 28480 1854-0404
A21Q2 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251}) 28480 1853=-0010
A2103 18354=-0404 TSTR:SI NPN 28480 1854=-0404
A21 Q4 1855-0081 TSTR:S1 FETY 80131 2N5245
A21G5 1853=0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853=-0010
A21R1 0583-2015 R:FXD COMP 200 OHM 5% 1/4W o1121 Ce 2015
AZ1RE 0683-5105 R:FXD COMP 51 OHM 5% 1/4W 01121 CB 5105
A2IR3 0683-2915 RIFXD CUMP 390 OHM 5% 1/4W 01121 C8 3915
A21R4 0683~3915 R3FXD CCMP 390 OHM 5% 1/4W 01121 CB 3915

AZ LIRS 06832015 R:FXD COMP 200 0HM 5% 1/4W 01121 CB 2015
AZ1Re 0683-2015 R:FXD COMP 200 OHM 5% 1/4W 01121 CB 2015
A21RT 0683-1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CB 1525
A21KE 0683-2015 R:FXD COMP 200 UHM 5% 1/4W 01121 CB 2015
A21R9 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035
AZ1K10 0683=4725 R:FXD COMP 4700 CHM 5% 1/4W 01121 CB 4725
R21R11 0683~3925 1 R:FXD COMP 3900 0OHM 5% 1/4W 01121 LB 3925
A21K12 0683~-2035 R2FXD COMP 20K DOHM 5% 1/4W 01121 CB 2035
AZ21R13 0683-2025 R:FXD CUMP 2000 OHM 5% 1/4W 01121 CB 2025
A2LlKl4 0683-2025 R:FXD COMP 2000 CHM 5% 1/4W 01121 B 2025
A2LR15 0683<=3015 R:FXD COMP 300 OHM 5% 1/4W 01121 CB 3015
A21klb6 0683-8215 4 R:FXD COMP 820 OHM 5% 1/4W 0li21 CB 8215
A2LIRLT 0683~-2025 R:FXD COMP 2000 OUHM 5% 1/4W 01121 CB 2025
A21R18 0683-1025% R:FXD CUMP 1000 OHM 5% 1/4W 01121 CB 1025
A21RL9 0683-3015 R:FXD COMP 300 OHM 5% 1/4W 01121 €8 3015
A21KZ0 0683=4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A21R21 0683~-8215 R:FXD COMP 820 OHM 5% L1/4W 01121 C3 8215
AZ1R22 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 cB 2025
A21Kkz3 0683~3015 R:FXD COMP 300 UHM 5% 1/4W 01121 cB 3015
A21RZ24 0683~1025 R:FXD COMP 1000 QHM 5% 1/4W 01121 CB 1025
A21K25 0683=1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 c8 1025
A21R26 0683~1.025 R:FXD COMP 1000 OHM 5% 1/74W 01121 CB 1025
AZIR2Z2T 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 B8 1025
A21RZ28 0683-~1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A21R29 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
AZ21R3D 0683~1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 B 1025
AZ1R31 0583-2035 R3FXD COMP 20K OHM 5% 1/4W 01121 C8 2035
A21R32 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 CB 5125
AZ1R33 0583-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 B 5125
A21KR34 0683~1135% 2 R:FXD COMP 11K OHM 5% 1/4W 01121 CB 1135
AZ1R35 0683=2035 R:FXD COMP 20K OHM 5% 1/74W 01121 CB 2035
AZ21R36 0683-4725 RsFXD COMP 4700 OHM 5% 1/4W 01121 €8 47125
A21R37 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
ALK 38 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB8 4725
A21K39 0683-1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CB 1525
A21k40 0683=3325% R:FXD COMP 3300 OHM 5% 1/4W 0112t B 3325
A21R41 0683-5115 R:FXD COMP 510 0OHM 5% 1/4W 01121 c8 51158
AZ1K42 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 c8 1025
A21R43 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A21SW1 3101-1341 SWITCH:SLIDE SPDT 0.5A 125V AC/DC 19727 C=111-0004
A22 03330-66517 PC ASSY: SL3 VTO {(IDENTICAL TO A20) 28480 03330-66517
A23 A3 03330—66532 1 PC ASSY: SiL1 PH. DET. 28480 03330--66532
A23C1 0159~0093 C:FXD CER 0.01 UF +80-20Z 100VDCW 72982 801~K800011
A230L2 0140-0198 C:FXD MICA 200 PF 5% 72136 RDM15F201J3C
A23C3 0160-0363 C:FXD MICA 620PF 5% 28480 0160=0363
A2304 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D0105X9035A2=DYS
A23CS5 0140-0198 C:FXD MICA 200 PF 5% 12136 RDM15F201J43C
A23(06 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RDM15F821J3C
A23CT7 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RDM15F821J3C
A2308 0160~2202 C:FXD MICA 75 PF 5% 28480 0160=-2202

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont’d)

... Mfr
Reference |11p part Number Qty Description Mfr Part Number
Designation Code
A23C9 0160=0362 C:FXD MICA S12PF 5% 28480 0160=0362
A23C10 0180-0229 C:FXD ELECT 33 UF 103 10VDCW 28480 0180=-0229
A23L11 0160-0940 1 C:FXD MICA 2400 PF 5% 00853 RDM1GF242J05C
A23C12 0140-0210 C:FXD MICA 270 PF 53 28480 0140~0210
A23C13 0160-2031 2 C:FXD MICA 3630 PF 5% 500VDCW 00853 RDM20F36245S
A23C14 0140=0208 C:FXD MICA 680 PF 52 72136 RDM15F681J43C
A23015 0160~0980 1 C:FXD MICA 6200 PF 2% 00853 ROM1IGF&62263S
AZ23C1le 0170-0079 C:FXD MY Q.047UF 20% 50VDCHW 84411 STYLE 3 TYPE 601PE
A23017 0180~1746 C:sFXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A23C18 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 Q1l80=1746
A23C19 0180=17486 C:FXD ELECT 15 UF 10% 20VDCwW 28480 0180=1746
A23C20 0140-0198 C:FXD MICA 200 PF 5% 72136 ROM1I5F20143C
A23Cce1 0160-2031 C:FXD MICA 3600 PF 5% 500VDCW 00853 RDM20OF362J35S
A23022 0160-2201 C:FXD MICA 51 PF 5% 72136 ROM15E510J1C
A23C23 0160-2202 C:FXD MICA 75 PF 5% 28480 0160-2202
A23C24 aq 0160—2201 C:FXD MICA 51PF 5% 300vDCW 28480 01602201
A23CR1 NOT ASSIGNED
A23CK2 NOT ASSIGNED
A23CK3 NOT ASSIGNED
A23CR4 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A23CR5 1902-0623 DIODE : ZENER 28480 1902~0623
A231C1 1820-0537 IC:TYL DUAL 4=-INPT NAND GATE 28480 1820-0537
A231C2 1820-0537 IC:TTL DUAL 4=INPT NAND GATE 28480 1820-0537
A231C3 1820-0907 IC:TTL TRIPLE 3=INPT NAND GATE 01295 SN7412N
A231C4 1820-0511 IC:=TTL QUAD 2=-INPT AND GATE 01295 SN7408N
A231C5 1820~0174 IC:TTL HEX INVERTER 01295 SN7404N
A231C6 18200751 IC:sTTL PRESETTABLE ODECADE COUNTER(50MHZ 01295 SN74196N
A231C7 1820-0616 IC:TTL 4=BIT 2=-INPT MULTIPLEXER 07263 U78932259X
A231C8 A13 1816-0991 BI-POLAR MEMORY 28480 1816—0991
A231CY9 1820-0304% IC:TTL J-K M/S F/F W/CLOCKED & INPTS 01295 SN7472N
A231C10 NOT ASSIGNED
A231C1 1820-0075 IC: TTL DUAL J-K MASTER SLAVE F/F 01235 SN7473N
A231C12 1826-0043 IC: LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A23L1 8140-0238 COIL: MLD CHOKE 82UH 5% 99800 1537-72
A23L2 9140-0210 CIIL/CHOKE 100 UH 5% 82142 15-1315~124
A23L3 9140~0210 COIL/CHOKE 100 UH 52 82142 15=1315=12J
A23L 4 9140~0137 COIL:FXD RF 1000 UH 5% 28480 9140-0137
AZ23L5 9140=-0137 COIL:FXD RF 1000 UH 5% 28480 9140-0137
A23L6 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840~38
AZ23L7 9100-1618 CIIL:MOLDED CHOKE 5.60 UH 28480 9100=1618
AZ3L8 S9140-0107 COILsFXD RF 27 UH 10% 99800 1840=-38
A2301 1854-06404 TSTR:SI NPN 28480 1854=-0404
A23Q2 1854=0404 TSTR:SI NPN 28480 1854=0404
A23Q3 1853-0203 TSTR:SI PNP 28480 1853=-0203
A23Q4 1853-0010 TSTR:SI PNP(SELECTYED FROM 2N3251) 28480 1853=-0010
A23Q5 1855-0081 TSTR:SI FET 80131 2NS245
AZ 3R1 0683~2025 R:FXD COMP 2000 GHM 5% 1/4W 01121 CB 2025
A23kz 0683=1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CtB 1035
A23R3 0683-4705 R:FXD COMP 47 0OHM 53 1/4W 01121 CB 4705
A23R4 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB8 1025
A23RS5 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 8 2025
A23R6 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 cB 1025
A23RT 0683=4705 R:FXD COMP 47 (HM 5% 1/4W 01121 £B 4705
A23R8 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035
A23R9 0683-8215 R:FXD COMP 820 OHM 5% 1/4W 01121 LB 8215
AZ3R10 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W o112l CB 2025
A23R11 0683-1025 R:FXD COMP 1000 CHM 5% 1/4W 01121 B 1025
A23R12 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
A23R13 0683-3015 R:FXD COMP 300 (OHM 5% 1/4W 0ol121 LB 3015
A23R14 0683-8215 R:FXD COMP 820 OHM 5% 1/4W 01121 C8 8215
A23R15 0683-3015 R:FXD COMP 300 OHM 5% 1/4W 01121 cB 3015
A23R1lo NOT ASSIGNED
A23R17 0683=1025 R3FXD COMP 1000 QHM 5% 1/4W 01121 CB8 1025
A23R18 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A23R19 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 0l121 CB8 1025
A23R20 0683~1025 RzFXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
A23KkZ21 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 0oi121 CB 1025
A23R22 0683=1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A23R23 0683-2025 R:FXD COMP 2000 OHM S% 1/4W 01121 C8 2025
A23R24 0683-1625 1 R:FXD COMP 1800 OHM 5% L1/4W 01121 cB8 1825
A23R25 0683-1025% R:FXD COMP 1000 DHM 5% 1/4W 01121 C8 1025
A23RZ26 0583-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325
A23K27 0698=4308 3 R:FXD MET FLM 16.9K OHM 1% 1/8W 28480 0698=~4308
A23R28 0757~0415 R:FXD MET FLM 475 OHM 1% 1/8W 28480 0757~0415
A23K29 0683-2035 R:FXD COMP 20K OHM 5% 1/4W 0l121 €8 203%
A23R30 0683-5125 R:FXD COMP 5100 CHM S% 1/4W 01121 CB 5125
A23R31 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 C8 5125
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Table 6-1. Replaceable Parts{Cont'd)

L. r
Reference | 1p p,rt Number Oty Description mf Mfr Part Number
Designation Code
AZ3R32 0683-2035% R:FXD COMP 20K OHMY 5% 1/4W 01121 CB 2035
AZ3K33 0683-113% R:FXD CUMP 11K OHM S% 1/4W 01121 CB8 1135
A23k 34 0698~4308 RiFXD MET FLM 16.9K CHM 1% 1/8W 28480 0698=-4308
ALZ3R35 0683=-2025 R:FXD CUMP 2000 OHM 5% 1/4W 01121 CB 2025
AcIR36 0683~3015 R:FXD COMP 300 CHM 5% 1/4w 01121 C8 3015
AZ5K3T D6EB3=4T125 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A24 03330-66520 1 PC ASSY:3L1 MIX 28480 03330=66520
A24C1 0150-0093 C:FXD CER Q.01 UF +80~20% 100VOUCW 72982 801=KE800011
A24iL 2 0150~-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=-K800011
A2403 0L50-0093 C:FXD CER 0.01 UF +80-20% 100VLDCW 72982 801=K800011
L2404 01603=-0335 1 C:FXD MICA 91 PF 1% 28480 0160-0335
A24CH 0140-0210 C:FXD MICA 270 PF 5% 28480 0140-0210
Azal6 0150~-0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801=-K800011
A24l7 0180-174¢ C:FXD ELECT 15 UF 10% 20VDCwW 28480 0180=1746
AZ240 8 0180-1746 C:FXD ELECT 15 UF 10% 20VDCwW 28480 0180~1746
AZ4al 9 0180-1746 CsFXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A241C1 1858-0019 TSTR ARRAY:DUAL INDEP. DIFFERENTIAL 02735 CA 3054
A24l 1 9140-~0210 CJIL/CHOKE 100 UH 5% 82142 15=-1315=12J
A241l 2 9100~1627 COIL/CHOKE 39 UH 5% 82142 15=1315=2J
AZ4l.3 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A24L & 5140=0107 COIL:*FXD RF 27 UH 10% 29800 1840~38
AZ4Qdl 1854-0019 TSTR:SI NPN 28480 1854=-0019
B24K 1 0698-4453 3 R:FXD FLM 402 OHM 1% 1/8W 28480 0698=4453
AzaR?2 0698~4453 RIFXD FLM 402 OHM 1% 1/8W 28480 0698=4453
A24K3 0757-0407 3 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757~0407
AZ4K4 0757-~0407 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757-0407
A24RS Q7570277 37 RIFX) MET FLM 49.9 0OHM 1% 1/8W 28480 Q7571-0277
AZ4R6 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 Q757=-0277
AZ4RT 0698~4425 1 RI:FXD FLM le54K OHM 1% 1/8W 28480 0698=-46425
AZ24R8 0757=-0442 RiFXD MET FLM 100K OHM 1% 1/8W 28480 0757=0442
A24RY9 0698-3279 R:FXD MET FLM 49390 OHM 1% 1/8W 28480 0698~3279
AZ4R10 0757-0349 11 R:FXD MET FLM 22.6K OHM 1% 1/8W 28480 0757-0349
A24kli 0658-3511 2 RIFXD FLM 665 OHM 1% 1/8W 28480 0698=3511
A24ki2 0757-0435% 1 R:FXD FLM 3920 OHM 1% 1/8W 28480 0757-0435
AZ4K13 0757-0403 1 R:FXO MET FLM 121 OHM 1% 1/8W 28480 0757=-0403
A24R14 Q757-0277 R:FXD MET FLM 49.9 OHM 12 1/8W 28480 0757-0277
A24R15 0757~0407 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757=0407
A25 03330=66521 1 PC ASSY:SL1/VTI BOJARD 28480 03330-66521
A25C1 0180~0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180=-0229
A25(C2 NOT ASSIGNED
A25C3 NOT ASSIGNED
A25C4 NOT ASSIGNED
A25CH 0170-007Yy C:FXD MY 0.047UF 20% S50VDCHW 84411 STYLE 3 TYPE 601PE
A?5Co 0150-00%3 C:FXD CER 0.0l UF +80-20% 100VOCW 72982 801-K800011
A25C7 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F331=J3C
A25(08 0140-0191 2 C:FXD MICA 56 PF 5% 300VDCHW 19701 RDM15E560J 300V
A25C9 0140-0203 C:FXD MICA 30 PF 5% 28480 0140=-0203
A25C10 0150-0093 C:FXD CER 9.01 UF +80=20% 100VOCW 72982 801~-K800011
A25C11 0150-0093 C:FXD CER 0401 UF +80=20% 100VDCW 72982 801=-K800011
A25C1lc 015C-0093 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801=K800011
A25C13 0150-0093 C:FXD CER Q.01 UF +80-~20% 100VOCW 72982 801=K800011
A25C1 4 0150-0093 C:FXD CER 0401 UF +80~20% 100VDCHW 72982 801-K800011
A25C15 0150-0063 C:FXD CER 0401 UF +B80=-20% 100VDCW 72982 801-K800011
A25C16 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCHW 72982 801=-K800011
A25017 0150-0093 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801-K800011
A25C18 0150=0093 C:FXD CER 0.01 UF +80=-20% 100VDCW 72982 801-K800011
A25C19 01506-0093 C:FXD CER 0.0%1 UF +80-20% 100VDCW 72982 801~K800011
A25C20 Q150~0093 C:FXD CER 04,01 UF +80=-20% 100VDCW 72982 801=K800011
A25C21 0150-0093 C:FXD CER 0401 UF +80=-20% 100VDCW 72982 801-K800011
A25C22 0150-0093 C:FXD CER 0L01 UF +80=20% 100VDCHW 72982 801-K800011
A25C23 0180=-1746 C:FXD ELECTY 15 UF 10% 20VDCW 28480 0180=-1746
A25C24 0180-1746 C:FXD ELECT 15 UF 102 20VDCW 28480 0180=1746
A25C2% 0180~0291 C:FXD ELECT 1.0 UF 10Z 35VDCW 56289 150D105X9035A2=-DYS
A25026 0180~1735 C:FXD ELECT 0.22 UF 10% 35VDCW 28480 0180-1735
A25C217 0150-00%83 C:FXD CER Q.01 UF +80=-20Z% 100VDCHW 72982 801=-K800011
A25L28 01500093 CsFXD CER 0401 UF +80=20%2 100VDCW 72982 801-K800011
A25CKR1 19031 -0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A25CR2 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGlo8s8
AZ250K3 1902-0025 DIGCDE,BREAKDOWN:10.0V 5% 400 MW 28480 1902=0025
A25CR4 1901-0040 CIJDEsSILICON 30MA 30WV 07263 FDG1088
AZS5CRS 0122=0059 DIODE :VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
A25CRo 0122-0059 DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
A251C1 1E26-0043 IC:LINEAR GPERATIONAL AMPLIFIER 28480 1826-0043
A251C2 1826-0043 IC:LINEAR JPERATIONAL AMPLIFIER 28480 1826=0043
A25L1 NOT ASSIGNED
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A25LZ 9100-3312 INDUCTOR:VAR 1.00 uH 10% 28480 9100-3312
AZ5L 3 9140~0107 COIL:FXD RF 27 UH 10% 93300 1340-38
A25L4 39140-0107 COIL:FXD RF 27 UH 10% 39800 1340~-38
A25L5 9140~0210 COIL/CHOKE 100 UK 5% 82142 15=1315=12J
A25L6 3100-1617 1 CCIL/CHOKE:3.,90 UH 10% 28480 clo0~i617
A2591 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-2010
A25U02 1854-0404 TSTR:SI NPN 28480 1854~0404
AZ2503 1854-0354 TSTR:SI NPN 28480 1354-0354
A2564 1853-0010 TSTR:SI PNP{SELECTED FRAOM 2N3251) 28480 1853=-0010
A25u5 1855-0081 TSTR:SI FET 80131 2NB245
A2506 1853=0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A25Q7 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853=0010
A2548 1855-0081 TSTR:SI FET 80131 2N5245
A2509 1854-0404 TSTR:SI NPN 28480 1354=0404
A25wWi0 1854=-0345 TSTR:SI NPN 80131 2N51 79
A25011 1854~0345 TSTR:=SI NPN 20131 2N5179
A25012 1854-0019 TSTR:SI NPN 28480 1354=0019
A25Q13 1854-0019 TSTR:SI NPN 28480 13564-0019
A25U14 1854-0019 TSTR:ST NPN 28480 1854-0019
A25915 1854~0019 TSTR:SI NPN 28480 1854=~0019
A259106 1854=0019 FTSTR:SI NPN 28480 1854~0019
A25Q17 1854-001% TSTR:SI NPN 28480 1354=0019
425018 1854-0019 TSTR:SI NPN 28480 1R54=0019
A25Q19 1854~-0345 TSTR:SI NPN 80131 2N5179
A2bKR1 0757-0289 R:FX) MET FLM 13.3K OHM 1% 1/8W 28430 0757-0289
A25R2 2100=2522 R:VAR CERMET 10K OHM 10% LIN 1/2W 28480 2100=2522
A25R3 0757-0442 RIFXD MET FLM 10.,0K OHM 1% 1/8W 28480 0757=0442
A25R4 2100-2516 R:VAR CERMET 100K CHM 10% LIN 1/2W 28480 2100=2516

25KS5 Q757-0442 R:FXD MET FLM 10.0K CHM 1% 1/8W 28480 0757-0442
A25R6 2100-2522 R:VAR CERMET 10K OHM 10% LIN 1/2W 28480 2100=-2522
A25RT Q757=0442 R:=FXD MET FLM 10.,0K OHM 1% 1/8W 28480 0757=0442
A25R8 2100-2516 RIVAR CERMET 100K OHM 10% LIN 1/2W 28480 2100=2516
A25R9 0757-0442 R3FXD MET FLM 10,0K OHM 1% 1/8W 23480 07570442
AZ5R10 0683~1555 R:FXD COMP l.5 MEGOHM 5% 1/4W 01121 B 1585
AZ5R11 0698=-6719 R:FXD FLM 15K OHM 1% 1/8W 28480 0698-6719
AZ5K12 0598-=8235 R:FXD FLM 9,31K UHM 1% 1/8W 28480 0698=-8235
A25R13 0698-3279 R2FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
A25R14 2100-3056 R:VAR CERMET 5K UHM 10% TYPE P 3/4W 28480 2100=3056
AZ5R15 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698=3279
A25R16 Q757-0401 18 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=0401
A25R 1T 0698-3279 R:FXD MET FLM 4990 DHM 1% 1/8W 28480 0698=3279
AZ25R18 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=-0401
A25K19 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 Q757=-0401
A25R20 0757-0469 R:FXD MET FLM 150 K OHM 1% 1/8W 28480 0757-0469
A25K21 Q757-0430 14 RIFXD MET FLM 2,21K UHM 1% 1/8W 28480 0757=0430
A25R22 0698=4486 1 R:FXD MET FLM 24.,9K 0OHM 1% 1/8W 28480 0698=4486
A25R23 07570449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757=-0449
A25R24 0698-3228 R:FXD MET FLM 49.9K OHM 12 1/8W 28480 0698=-3228
A25R25 0757-0272 1 R:FXD FLM 52.3K OHM 1% 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:FXD MET FLM 3.32K OHM 1% 1/8W 28480 0757=-0433
A25R28 0698-4512 1 R:FXD FLM 88.7K DOHM 13 L1/3W 28480 0698=46512
AZ5R29 0698-4470 1 R3FXD FLM 6,98K OHM 1% 1/8W 28480 0638-44T70
A25R30 0757~-0442 R:FXD MET FLM 10.0K OHM 12 1/8W 28480 0757=0442
A25R31 0757-0427 3 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757=0427
A25K32 0757=-0442 RzFXD MET FLM 10,0K CHM 1% 1/8W 28480 0757=0442
AZ5R33 0757—-0283 1 R:FXD FLM 2K UHM 1% 1/8W 24546 C4-1/8—TO—-2001-F
A25R34 Q0757~-0401 R:FXD MET FLM 100 OHM 1% 1/8uW 28480 0757-0401
AZ5R35 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757~0442
A25R36 Q7157-0277 R:FXD MET FLM 49,9 OHM 1% 1/8W 28480 0757=0277
A25R37 0698=4308 R:FXD MET FLM 16.9K OHM 1% 1/8W 28480 0698=-4308
A25R38 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A25R39 0698-3572 R:FXD FLM 60.4K QHM 1% 1/8W 28480 0698=3572
A25R40 0757-0283 3 R:FXD MET FLM 2,00K OHM 1% 1/8W 28430 0757=-0283
AZ5R41 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757=-0277
A25R42 0698-3558 6 R:FXD MET FLM 4.,02K OHM 1% 1/8W 28480 0698-3558
A25R463 Q757-0277 R:FXD) MET FLM 49.9 DHM 1% 1/8W 28480 0751=-0277
A25R44 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A25R45 0683-4705 R:FXD COMP 47 QHM 5% 1/4W 0ol121 CB 4705
AZ5R46 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
A25R6T 0683=4725 R:FXD COMP 4700 OHM SE 1/4W 01121 C8 4725
A25R48 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 C8 1015
A25&49 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A25R50 0683-4705 R:FXD COMP 47 0OHM 5% 1/4W 01121 C8 4705
A25R51 0683-6815 R:FXD COMP 680 OHM 5% 1/4W 01121 B 6815
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A25R52 0683-6825 R:FXD COMP 6800 OHM 52 1/4HW 01i21 CB 6825
A25K53 0698-3437 1 RSFXD MET FL™M 133 OHM 1% 1/8W 28480 0658~3437
AZ25R54 0583-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 CB 4705
A25K55 0683~4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A25R56 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 €8 1015
A25Kk57 0683=4725 R:FXD CGMP 4700 OHM 5% 1/4W 01121 CB 4725
A25R58 0583-4705 R:FXD COMP 47 DHM 5% 1/4W 01121 CB 4705
A25K59 0683=-2215 R:FXD COMP 220 OHM 5% 1/4W 0l121 cB 2215
A25R60 0683~4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 C8 4725
AZ5R61 0683-2215 R:FXD COMP 220 GHM 5% 1/4W 01121 cB 2215
A25R62 0683=4705 RIFXD CUMP 47 OHM 5% 1/4W 01121 CB 4705
A25R63 0683-2225 R:FXD CGMP 2.2K 0OHM 5% 1/4W 01121 €8 2225
AZ2SRO4 0683-1015 FXD COMP 100 OHM 5% 1/4W 01121 CB 1015
A25K65 0683-4725 R:iFXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A25R66 0683-6805 1 R:FXD COMP £8 OHM 5% 1/4W ol121 CB 6305
A25KOT 0683=3915 R:iFXD COMP 390 OHM 5% 1/4W 01121 8 3915
A25R68 0757-0410 R:FXD MET FLM 301 OHM 1% 1/8W 28480 0757=-0410
A25R69 0698-3572 RIFXD FLM 60.4K 0OHM 1% 1/8W 28480 0698~=3572
A25R70 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757=0442
A25kT71L 0683-101% RIFXD COMP 100 OHM 5% 1/4W 01121 Cc8 1015
A25RT72 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W 28480 0757=-0442
A25kT3 0757~0280 R:FXD MET FLM 1K DOHM 1% 1/8W 28480 0757=-0280
AZ25SW1 3101-1341 SWITCH:SLIDE SPDT 0.5A 125V AL/DC 79727 C-111=-0004
A26 (B ONLY) 03330-66522 1 PC ASSY:AMPLITUDE/R BOARD 28480 03330-66522
A26C1 0160-0157 6 CiFXD MY 0.0047 UF 10% 200VDCwW 56289 192P47292=PTS
A26C2 0160=0207 3 C:FXD MYLAR 0.0lLUF 5% 200VDCW 28480 0160=0207
A2603 0150-0084 14 C:FXD CER 0.1 UF +80=20% 100VOCW 72982 8131-100=651-1041
A26(l4 0160-049%6 1 C:FXD MICA 22000 PF 1% 100OVDCW 00853 ROM30F223F1C
A26C5 0170-0055 1 C:FXD MY 0. L1UF 20% 200VDCW 56289 192P10402
A26C6 NOT ASSIGNED
A26CT 01801746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A2eC8 NOT ASSIGNED
A26C9 NOT ASSIGNED
A26C10 NOT ASSIGNED
A26C11 0180-1746 C:iFXD ELECT 15 UF 10% 20VDCW 28480 0180=-1746
A26C12 NOT ASSIGNED
A26C13 0180=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
AZ6LRL 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A260UR2 17901-0040 DIGDE:SILICON 30MA 30WV 07263 FDG1088
A26CR3 1302-0692 1 DIJDE:TC REFERENCE 6.3V 1% 28480 1902=-0692
A26CR4 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDGLO88
A26CR5 1902~0048 1 DIODE :BREAKDUWN &.81V 5% 04713 $110939~134
A261C1 1820-0782 IC:FTTL TRIPLE 3-INPT NOR GATE 01295 SN7427N
A261C2 1820~-0282 IC:TTL QUAD 2=-INPT EXCLe DR GATE 01295 SN7486N
A261C3 1820-0583 2 IC:TTL LP QUAD 2-INPT NAND GATE 12040 DM74LOON
A261C4 1820~0322 3 IC:TTL DECADE DIVIDER 56289 N82B0OA
A261C(5 1820-0322 IC:TTL DECADE DIVIDER 56289 N8280A
A261C6 1820-0322 IC:TTL DECADE DIVIDER 56289 NB8280A
A261C7 1820-0595 1 IC:TTL LP DUAL J-K MASTER SLAVE F/F 12040 DM74L 73N
A261C8 1820-0207 IC:TTL MONOSTABLE MULTIVIBRATOR 28480 1820=-0207
A261C9 1820=0207 IC:TTL MONOSTABLE MULTIVIBRATOR 28480 1820=0207
A251C10 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=-0043
A26I1C1Y 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=-0043
A261C12 1826~0043 C:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
A26L1 9140~-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
AZ26L2 9100=1618 COIL:MOLDED CHOKE 5.60 UH 28480 9100=1618
A26L3 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A2601 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-0010
A26Q2 1853-0010 TSTR:SI PNPUSELECTED FROM 2N3251) 28480 1853-0010
A2543 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853=-0010
A26Q4 1855=0386 3 TSTR:FET N=CHANNEL 80131 2N4392
A26Q05 1854-0404 TSTR:SI NPN 28480 1854=0404
A26Q6 1854-0351 3 TSTR:SI NPN 04713 2N3904
A26Q7 1854-0351 TSTR:SI NPN 04713 2N3904
A26Q8 1854-0351 TSTR:SI NPN 04713 2N3904
A2609 1855=0386 TSTR:FET N=CHANNEL 80131 2N4392
A26Q10 1853-0010 TSTR:S1 PNP{SELECTED FROM 2N3251}) 28480 1853-0010
A26Q11 1855-0386 TSTR:FET N=CHANNEL 80131 2N4392
A26R1 0757-0437 9 R:FXD MET FLM 4750 OHM 1% 1/8W 28480 0757-0437
A26KR2 0757-0427 R:FXD MET FLM 1.5K OHM 1% 1/8W 238480 0757=0427
A26R3 0757=0442 R:FXD MET FLM 10.0K OMM 1% 1/8W 28480 0757=0442
AZ26R4 0757-0430 R:FXD MET FLM 2,21K OHM 1% 1/8W 28480 0757=0430
AZ26R5 07570427 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757=0427
A26R6 0757-0430 R:FXD MET FLM 2.21K DOHM 1% 1/8W 28480 0757=0430
A26R7 0757~0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757=0449
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A26K8 0757-0449 R:FXD FLM 20K OHM 13 1/8W 23480 0757=-0449
AZ6RG 0098-4484 2 R:FXD FLM 19.1K OHM 1% 1/8W 28480 0698=-4484
AZ6R10 0757-0430 RIFXD MET FLM Z2.21K OHM 1% 1/8W 28480 0757+-0430
A26K11 0698-4484 R:FXD FLM 19.1K OHM 1% 1/8W 28480 0698~4484
A26K12 07570430 R:FXD MET FLM 2.21K DOHM 1% 1/8W 28430 07570430
h26K13 0757=0430 R:FXD MET FLM 2,21K OdM 1% 1/8W 28480 0757-0430
A26R14 Q757-0454 2 R:FXD MET FLM 33,2K OHM 1% 1/8W 28480 0757=0454
A26R15 0698-6670 1 R:FXD MET FLM 1K 0UHM 0.5% 1/8W 28480 0698-6670
AZbK1l6 0698-8026 1 R:FXD FLM 1.61K OHM 0.5% 1/8W 28480 06983026
A26R17T 2100~3095 1 R:VAR CERMET 200 OHM 10% TYPE P 3/4W 28480 2100-3095
A26R18 0757=0420 1 R:FXD MET FLM 750 OHM 1% 1/8W 28480 Q0757=-0420
A26R19 0757-0274 2 R:FXD MET FLM 1.21K OHM 1% 1/3W 28480 07570274
A26R20 0698-8027 1 R:FXD FLM 19.3K OHM 0¢5% 1/8W 28480 0698=8027
A26R21 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A26R22 2100~3154 2 R:VAR CERMET 1000 CHM 10% TYPE P 3/4W 28480 2100-3154
A26R23 0757=0442 R:FXD MET FLM 10.0K OHM 1% 1/84 28480 0757-0442
A26R24 0698-4205 1 R:FXD FLM 21K OHM 1% 1/8W 258480 0698=4205
A26R25 0698-3228 R:FXD MET FLM 49.,9K 0OHM 1% 1/8W 28480 0658~3228
A26R26 0757-0459 1 R:FXD MET FLM 5642K CTHM 1% 1/8W 28480 0757-0459
A26R2 T 0757~0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 Q7570280
A26R28 NOT ASSIGNED
A2Z6R2G 0757=0230 R:FXD MET FLM 1K OHM 1% 1/8W 23480 0757-0280
A27 A13 03330-66532 PC ASSY: SL3 MI X/PH. DET. (IDENTICAL TO A21) 28480 03330 -66532
A28 (B ONLY) 03330-66523 1 PC ASSY:AMPLITUDE/D BDARD 28480 03330-66523
A28L1 NOT ASSIGNED
A28C2 0160=3183 1 C:FXD MY Q.47 UF 20% 50VDCW 84411 HEW 101
AZBC3 0140-0191 C:FXD MICA 56 PF 5% 300VDUW 19701 ROMIS5ES60J 300V
A28C4 0160-0298 1 C:FXD MY 0.,0015 UF 10% Z200VDCW 56289 192P15292-PTS
A28L5 0160-0301 2 C:FXD MY 0,012 UF 10% 200VDCW 56289 192P123932=PTS
Az8Co 0170-0079 C:FXD MY 0.047UF 20% 50VDCW 84411 STYLE 3 TYPE 601PE
A28CT 0180=0374 6 C:FXD TANT. 10 UF 10% 20VDCW 56289 150D 106X902082-DYS
A28(C8 0160-0301 C:FXD MY 0,012 UF 10% 200VDCH 56289 192P12392-PTS
A28(C9 0160-3077 C:FXD MY 0,027 UF 10% 100VDCW 56289 225P2 73SHWBL~PWM
A28C10 0160-3077 C:FXD MY 0.027 UF 10% 100VOCW 56289 225P2T739WB1-PWM
A28C11 0180-01597 C:FXD ELECT 2.2 UF 10% 20VDCHW 56289 150D225X9020A2=DYS
A28C12 0160-0207 C:FXD MYLAR 0.0lUF 5% 200VDCW 28480 0160-0207
A28C13 0160~-2611 2 C:FXD MY 1 UF 10Z 50VDCW 84411 HEW 101
A28Cl4 0160-2611 C:FXD MY 1 UF 10% SOVDCW B441l HEW 101
A2BC15 0160-0207 C:FXD MYLAR 0.01UF 5% 200VDCW 28430 0160=0207
A28Cle 0180~1746 C:FXD ELECT 15 UF 10% 20VDCW 23480 0180=-1746
A28C17 0180=1746 C:FXD ELECT 15 UF 10%Z 20VDCW 23480 0180=1746
A28C18 0180~1T746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-L746
A28L 1Y 0180-0060 1 C:FXD AL ELECT 200 UF +75-10% 3VDCW 556289 300207G003CL2-DSH
A28CR1 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOGL0O838
A28CR2 1%01-0040 DIODE:SILICON 30MA 30WV 07263 FDGLOBB
A2BCR3 1901=0040 DIODE :SILICON 30MA 30WV 07263 #0DG1088
A28LR4& 1901-0040 DISDE:SILICON 30MA 304V 07263 FDGio8s
A28CRS 1902-0057 2 DIUDE BREAKDOWN:6.49V 28480 1902~0057
A2BCRO 1901-0040 DIDDE:SILICON 30MA 30WV 07263 F0G1088
A28CRT 1501-0040 DICDE :SILICON 30MA 30WV 07263 FDGL0OAS
A28CRS8 1901=0053 1 DIJDE:SILICON 30VOCW 07263 FD3444
AZBCR9 1902~0057 DI00DE BREAKDOWN:6.49V 28480 1302~0057
A28CR10 1901-0040 DIJSDE:SILICON 30MA 30WV 07263 FDG1O8S8
A281C1 1826-0043 IC:LINEAR OPERATIIJNAL AMPLIFIER 28480 1826=0043
Az8lC2 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
A28IC3 1820-0203 IC:LINEAR QOPERATIONAL AMPLIFIER 28480 1826=0203
A281C4 1820-0207 IC:TTL MONODSTABLE MULTIVIBRATOR 28480 1820=0207
A281C5 1826-0043 IC:LINEAR UPERATIONAL AMPLIFIER 28480 1826-0043
A28K1 0490-0963 6 RELAY:MULTI=REED 28480 0490=0963
A28K2 0490-1015 2 RELAY:REED COIL 10 VA 250V 15636 R2731=2
A28L1 9140-0107 CJOIL:FXD RF 27 UH 10% 99300 1840-38
AZ28L2 9140-0107 COIL:FXD RF 27 UH 10% 93800 1840=~38
A28L3 3100-1618 COIL:MILDED CHOKE 5460 UH 28480 9100=1618
A28P1 1250~-1195 4 CONNECTOR:RF SUB=MINIATURE SERIES 98291 52=053-0000
A28Q1 1854-0404 TSTR:SI NPN 28480 1854=0404
A28Q2 1854~0394 2 TS5TR:SI NPN 28480 1854=-0394
A28Q3 1855-0368 4 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
A28Q4 1854=0515 1 TSTR:SI NPN, DUAL 28480 1854=0515
A28Q5 1854 0019 1 TSTR:SI NPN 28480 1854-0019
A28Q6 1854~0210 3 TSTR:SI NPN 80131 2N2222
A28G7 1854~0404 TSTR:SI NPN 28480 1854=0404
A2808 1855~0368 TSTR:FET SI NPN N=CHANNEL 28480 1855=0368
A28Q9 1854~-0210 TSTR:SI NPN 80131 2N2222
A28Q10 1855-0368 TSTR:FET SI NPN N~CHANNEL 28480 1855=0368
A28Q11 1855-0368 TSTR:ZFET SI NPN N=-CHANNEL 28480 1855=0368
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Refgrenqe HP Part Number| Qty Description fr Mfr Part Number
Designation Code
A28012 1854=0404 TSTR:SI NPN 28480 1854-0404
A28Q13 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853=0010
A28R1 0757-0446 R:FXD MET FLM 15.0K OHM 1% 1/8W 28480 0757=0446
A28R2 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 Q757=0280
AZBR3I Q757-0289 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A28KR4 0698=4479 R:FXD FLM 14K UHM 12 1/8W 28480 0698=4479
A28K5S VT757-0452 ) R:FX3 MET FIM 27.4K OHM 1% 1/8W 28480 Q757-0452
A28R6 0757-0419 1 R:FXD MET FLM 681 OHM 1% 1/8W 28480 0757-0419
A28RT 0757~0406 1 R:FXD MET FLM 182 DOHM 1% 1/8W 28480 0757=0406
A28R8 0684-4751 6 R:FXD COMP 4,7 MEGOHM 10% 1/4W 01121 B 4751
A2BRS 0698=4499 1 R:FXD FLM 54,9K OHM 1% 1/8W 28480 0698=-4499
A28R1LO 0584-2251 1 R:FXD COMP 2.2 MEGOHM 10% 1/4W 01121 cg 2251
A28KR1L 0 OAMy FACTJIRY SELECTED PART
A28R12 2100=3056 R3VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3056
A28R13 0 OHM, FACTORY SELECTED PART
AZ8R14 0698=-8004 2 R:FXD MET FLM 200K OHM 0.1% O.1W 28480 0698~-38004
A2BR15 0698~8004 R:FXD MET FLM 200X UHM 0.1% 0.1W 28480 0698=-8004
A28R16 0757~-0472 2 R:FXD MET FLM 200K OHM 1% 1/8W 28480 0757=-0672
A28R1T 0757-0472 R:FXD MET FLM 200K OUHM 1% 1/8W 28480 07571=0472
A28R18 Q757~0457 3 R:FXD MET FLM 47.5K DHM 1% 1/8W 23480 0757-0457
A28R19 0757=0457 R:FXD MET FLM 47.5K OHM 1% 1/8W 28480 0757=0457
A28R20 0698-4530 1 R:FXD FLM 232K OHM 1% 1/8W 28480 0698=4530
A28R21 0698~4462 1 R:FXD FLM 768 OHM 1% 1/8W 28480 0698=4462
A28R22 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757=-0280
AZ2BR23 0757-0728 1 RzFXD MET FLM 619 CHM 1% 1/4W 28480 0757=-0728
A28R24 0757=0428 1 R:FXD MET FLM 1.62K OHM 1% 1/8W 28480 0757=0428
A28R25 0757-0427 R:iFXD MET FLM 1,5K OHM 1% 1/8W 28480 0757=0427
A28R26 0757-0454% R:FXD MET FLM 33,2K DOHM 1% 1/8W 28480 0757~=0454
A28R27 0757~0440 R:FXD MET FLM 7.50K OHM 1% 1/8W 28480 0757=-0440
A28R28 0698-8005 2 R:FXD MET FLM 75 UHM 0.1% Ol1W 28480 0698=8005
A28R29 0698=8007 1 R:FXD MET FLM 7.054K OHM 0.1% 0.1W 28480 0698=-8007
A28R30 2100-3122 1 R:VAR CERMET 100 OHM 102 3/4W 23480 2100=3122
A28R31 0757-0274 RzFXD MET FLM 1.21K OHM 1% 1/8W 28480 Q751=-0274
A28R32 0698-8006 1 R:FXD MET FLM 1.772K OHM 0.1% O.1W 28480 0698=-8006
A28R33 2100-3054% 2 R:VAR CERMET 50K DHM 10%Z 3/4W 23480 2100=3054
A28R34 0698=3582 1 RIFXD MET FLM 4142K ORM 1% 1/8W 28480 0698=3582
A28R35 0698-3262 3 R:FXD MET FLM 40,2 OHM 1% 1/8W 28480 0698=3262
A28R36 0698-3228 R:FXD MET FLM 49,9K OHM 1% 1/8W 284380 0698=-3228
A28BR37 0684-1061 1 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 C8 1061
A28R38 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757=-0280
A28R39 0698-3160 1 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0698~3160
A28R40 0598-3226 3 R:FXD MET FLM 6.49K OHM 1% 1/8kW 28480 0698=3226
A28R4 1L 0684-4751 R:FXD COMP 4.7 MEGGHM 10% 1/4W 01121 CB 4751
A28R42 0757-0433 RIFXD MET FLM 3.32K UHM 1% 1/3KW 28480 0757=-0433
A28R43 0757-0439 2 R:FXD MET FLM 6.81K JUHM 1% 1/8W 28480 0757-0439
A28R44 0757=0457 R:FXD MET FLM 47.5K OHM 1% 1/8W 28480 0757=0457
AZ28R45 0684-1051 1 R:FXD COMP 1MEGOHM 1% 1/4W 0l121 C8 1051
A28R46 0757-0280 R:FXD MET FiM 1K OHM 1% 1/8W 28480 0757-0280
A28R4T 0757~0270 2 R:FXD MET FLM 249K OHM 1% 1/8W 28480 0757-0270
A28BR4 8 0684-4751 R:FXD COMP 4,7 MEGOHM 10% 1/4W 01121 B8 4751
A28R49 0698-3499 1 R:FXD FLM 40,2K OHM 13 1/8W 28480 0698=3499
AZ2BRS0 0698-3228 R:FXD MET FLM 49,9K DHM 1% 1/8w 28480 0698-3228
A28R51 0684-4751 R:FXD COMP 4.7 MEGOHM 10% 1/4W 01121 CB 4751
A2BR52 0757-0270 R:FXD MET FLM 249K GHM 1% 1/8W 28480 0757=-0270
A28TC1 0853-0017 1 THERMGCOUPLE 28480 0853~-0017
A29A (A ONLY) 03330-66566 1 PC ASSY:MODULATOR BOARD 28480 0333066566

12050037 1 HEATSINK:SEMICON 28480 1205--0037
Az9C1 0150-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 801~=K800011
A29C2 0140-0201 2 C:FXD MICA 12 PF 5% 28480 0140-0201
A29C3 0150-0093 C:FXD CER 0401 UF +80=20% 100VDCW 72982 801-K800011
A29C4 0150-0093 C:FXD CER 0.01 UF +80=20% 100VDCHW 72982 801-K800011
A29CS5 0160~2322 4 C:FXD MICA 18 PF 5% 100VDCW 00853 ROM15C180415
A29C6 0140-0175 4 C:FXD MICA 39 PF 2% 300VDCW 28480 0140=-0175
A29CT 0150-0093 C:FXD CER D.01 UF +80-20% 100VDCW 72982 801~-K800011
A29C8 0160-2322 C:FXD MICA 18 PF 5% 100VDCW 00853 ROM15C18041S
A29C9 0140-0175 C:FXD MICA 39 PF 2% 300VDCW 28480 0140=-0175
A29C10 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCW 72982 801=-K800011
A29C11* 0150-0022 4 C:FXD TI 3.3 PF 10% S500VDCW 78488 GA
A29C12 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801~K800011
A29C13 0150-0093 C:FXD CER 0.01 UF +#80-20% 100VDCW 72982 801=-K800011
A29C14 0140-0217 4 C:FXD MICA 140 PF 2% 28480 0140=0217
A29C15 0150-0093 C:FXD CER 0.01 UF +80~20% 100VDCW 72982 801-K800011
A29C16 0140-0217 C:FXD MICA 140 PF 2% 28480 0140=-0217
A29C17 0160-2198 8 C:FXD MICA 20 PF 5% 72136 ROML5C200J3C
A29C18 0160-0363 C:FXD MICA 620PF 5% 28480 0160=0363
Az9Cl9 0160~2150 2 C:FXD MICA 33 PF 5% 28480 0160-2150
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A29C20 0160-2198 C:FXD MICA 20 PF 52 72136 RDOM15C200J3C
A29C21 NOT ASSIGNED
A29C22 0160-2206 1 C:FXD MICA 160 PF 5% 28480 0l60-220¢6
A29L23 0140-0208 C:FXD MICA 680 PF 5% 72136 ROM15F681J3C
A29C24 014¢-01S06 3 C:FXD MICA 150 PF 5% 72136 RDM15F151J3C
A29C25 G160=0205 C:FXD MICA 10 PF 5% 28480 0160=-0205
Az9C26 0140~0196 CiFXD MICA 150 PF 5% 72136 ROM15F151J43C
A29C27 0150-0022 C:FXD T1 3.3 PF 10% S00VDCW 78488 GA
AcgC28 NOT ASSIGNED
A2GC29 0140-0196 C:FXD MICA 150 PF 5% 72136 RDML5F15133C
A29C30 0150=0022 C:FXD TI 3.3 PF 10% 500VDCHW TR488 GA
A2G(L31 0150-0093 C:FXD CER 0401 UF +80=-20% 100VDCHW 72982 801=Ke00011
A29C32 0180~-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180~17406
A29(C33 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801=KS800011
A29C 34 0180-174¢ C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1745
A29CK1 19020777 OI0DE :BREAKDUWN 642V 5% 04713 1N825%
A29IC1 1821-0001 2 TRANSISTUR ARRAY :SI NPN 02735 CA3046
A231C2 1820-0223 3 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 2848Q 1820=-0223
A29IC3 1820-0223 INTEGRATED CIRCUIT:OUPERATIONAL AMPL. 28480 1820=-0223
A291C4 1820~0223 INTEGRATED CIKCUIT:CPERATIONAL AMPL. 28480 1820=-0223
A29L1 9140-0180 2 COIL/CHOKE 2470 UH 10% 28480 9140-0180
A25L 2 9100-3341 4 COIL/CHOKE 1.0 UH 2% 82142 4425=6C
AZ9L3 G9100-3341 COIL/CHIKE 1.0 UH 2% 82142 4425=6C
A2GL 4 9100-1€l4 COIL/CHOKE=0.82 UH 10% 28480 9100=1614
A29L5 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
A29LT 9140-0111 COIL/CHOKE 3,30 UH 10% 93800 1537=24
A29L8 9100-1669 1 COIL/CHUKE 5600 UH 5% 399800 250064
A2909 9100-1671 1 COIL/CHOKE 4700 UH 5% 82142 24=1313--22J
A29L 10 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840=-38
A29L11 9140=0107 COIL:FXD RF 27 UH 10% 99800 1840~38
AZ901 1854-0345 TSTR:SI NPN 80131 2NS5179
A29ue 1854-0345 TSTR:SI NPN 80131 2N5179
A2G93 1853-0066 4 TSTR:SI PNP 80131 2N4250
A2904 1853-0066 TSTR:S1 PNP 80131 2N4250
A29u5 1854=0345 TSTR:SI NPN 80131 2N5179
A290Q06 1854-0019 TSTR:SI NPN 28480 1854=-0019
A29Q7 1854-0019 TSTR:SI NPN 28480 1854=0019
A29R1 0757-0282 R:FXD MET FLM 1K 0OHM 1% 1/8W 28480 0757-0280
A29R2 0757-0438 5 R:FXD MET FLM 5.11K OHM 1% 1/8W 28480 0757=-0433
AZ29R3 0757=0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757=-0277
A29R4 0757-0277 R:FXD MET FILM 499 OHM 1% 1/8W 284 80 g757=-0277
A29RS 0696-44T6 2 R:FXD FLM 1042K OHM 13 1/8W 28480 0698-4476
A29Re6 0698-4466 2 R:FXD MET FLM 976 OHM 1% 1/8W 28480 0698=4466
A29RT 0757-0381 2 R:FXD FLM 15 DOHM 1% 1/8W 28480 0757-0381
AZ29K8 069864123 R:FXD MET FLM 499 0OHM 1% 1/8W 284380 0698=4123
AZ9RG 0698-4123 R:FXD MET FLM 499 DHM 1% 1/8W 28480 0698=4123
A29R10 0668=-4123 R:FXD MET FLM 499 DOHM 1% 1/8W 28480 0698~4123
A29KR11 NJT ASSIGNED
A29R1Z2 0698=4440 4 R:FXD FLM 3.4K OHM 1% 1/8W 28480 0698-4440
A29R1 3 07570277 R:FXD MET FLM 49,9 OHM 1% 1/8W 28480 0757~0277
AZ29R14 0698-3202 2 R:FXD MET FLM 174K OHM 1% 1/8W 28480 06983202
A29R1S 0757-0277 RIFXD MET FLM 49,9 0OHM 12 1/8W 28480 0757=02717
A29R16 0698-4440 RzFXD FLM 3,4K DHM 1% 1/8%W 28480 0698=4440
A29R17 0698=3447 1 R:FXD MET FLM 422 COHM 13 1/8W 28480 0698=3447
A29R18 0757=0427 R:FXD MET FLM 1.5K OHM 12 1/8W 28480 0757-0427
A29R19 0757~-0427 R:FXD MET FLM 145K OHM 1% 1/8W 28480 0757=0427
A29K20 0757-0277 R:FXD MET FLM 4990HM 1% 1/8W 24546 C4—1/8-T0O--4992—F
AZ9k21 NOT ASSIGNED
A29k22 0757=0408 2 R:FXD MET FLM 243 OHM 1% 1/8W 28480 0757-0408
A29RZ3 0757=0398 3 R:FXD MET FLM 75 GHM 1% 1/8W 28430 0757=0398
A23R24 0757-0283 R:FXD MET FLM 2,00K OHM 1% 1/8W 284380 0757=-0283
A29RZ5 2100-2633 3 R:VAR CERMET 1K OHM 10% LIN 1/2W 28480 2100=2633
A29R26 0757-0289 R:FXD) MET FLM 13.3K OHM 1% 1/8W 28480 0757-0289
A29Kk2 7 0757-0476 R:FXD FLM 301 K OHM 1% 1/8W 28480 04757-0476
A29Kk28 0757-0444 2 R:FXD MET FLM 12.1K OHM 1% 1/8W 28480 0757-0444
A29R29 0698-3558 R:FXD MET FLM 4,02K OHM 1% 1/8W 28480 0698-3558
AZ29K30 0757~0453 R:FXD MET FLM 30.1K UHM 1% 1/8W 28480 0757=-0453
A29k31 0757~-0453 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453
A29R32 0698-4453 R:FXD FiM 402 OHM 1% 1/8W 28480 0698-4453
A29R33 0658=4487 1 R:FXD FLM 25.5K OHM 1% 1/8W 28480 2698=4487
A29K34 0698-3497 5 R:FXD FLM 6,04K OHM 1% 1/8W 28480 0698=3497
A29K35 0598-3511 R:FXD FLM 665 OHM 1% 1/8W 28480 0698=-3511
A29R36 0698-3449 1 R:FXD MET FLM 28.7K UHM 1% 1/8W 28480 0698=3449
A29R3 T 2100-2489 RIVAR FLM S5K OHM 102 LIN 1/2W 23480 2100~2489
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A29R38 0757-0288 2 R:FXD MET FLM 9.09K OHM 1% 1/8W 28480 0757=-0288
A298B (B ONLY) 03330-66524 1 Pl ASSY:AMPLITUDE/M BUARD 28480 03330-66524
A29 C1 0180-0374 C:FXC TANT. 10 UF 10% 20VDCW 56289 1500106X902082-DYS
A29 (2 0180=1735 C:FXD ELECT 0s22 UF 10% 35VDCH 28480 0180-1735
A29 C3 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 1500106X902G32~DYS
A29 C5 0130-0373 1 C:FXD ELECT 0468 UF 10% 35VDCW 56289 150D684X903542-DYS
AZS (o NOT ASSIGNED
A29 C7 0180=1743 2 C:FXD ELECT Q41 UF 10% 35VDCHW 56289 150D104X9035A2-0YS
A29 C3 0160-0154 & C:FXD MICA MY 0.0022 UF 10% 200VDCW 56289 192P22292-PTS
A29 C9 0160=0154 C:FXD MICA MY 0,0022 UF 10% 200VDCW 56239 192P22292~PTS
A29 C10 0180~1743 C:FXD ELECT 0.1 UF 10% 35VDCW 56289 1500104X903542-0YS
A29 C11 0160-0159 1 C:FXD MY 0.0068 UF 10% 200VDCW 56289 192P68282-PTS
A29 Cl2 0150-0084 C:FXD CER 0ol UF +80=20% 100VDInW 72982 8131-100-651~1042
A29 C13 0150=0093 C:FXD CER 0.01 UF +80-20% 100VDCwW 72982 801-X800011
A29 Cl4 0140=-0201 C:FXD MICA 12 PF 5% 28480 0140-0201
A29 C15 0150=0093 C:FXD CER 0401 UF +80=20% 100VDCW 72982 801-K800011
A29 Cle 01500093 C:FXD CER 0.01 UF +80-20% 100VDCHW 72982 801-K800011
A29 CL7 0140=0175 C:FXD MICA 39 PF 2% 300VDCW 28480 0140~-0175
A29 Clo 0150=0093 C:FXD CER 0.0l UF +80~20% 100VOCW 72982 801-K800011
a29 C1S 0140=0175 C:FXD MICA 39 PF 2% 300VDCW 28480 0140-0175
A29 (20 0150-0093 C:FXD CER 0.0l UF +80~20% 10QVDCW 72982 801-K800011
A29 (21 0140=0217 C:FXD MICA 140 PF 2% 28480 0140-0217
A29 (22 0150=0093 C:FXD CER 0.01 UF +80-20% LlOOVDCHW 72982 801-K200011
A2 Ces 0140=0217 C:FXD MICA 140 PF 22 28480 0140-0217
A2S (24 0160=2198 C:FXD MICA 20 PF 5% 72136 RDM15C20043C
A29 (25 0160=0363 C:iFXD MICA 620PF 5% 28480 0160-0363
A29 C26 0180=1746 C:FXD ELECT 15 UF 103 20VDCW 28480 0180-1746
A29 (27 0180=174¢ C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A29 (<28 0150=0093 C:FXD CER 0401 UF +80=20% LOCVDCHW 72982 801-K800011
AZ29 €29 0160=0128 13 C:FXD CER 2.2 UF 20% 25VOCW 56289 5C152C2S5=CML
A29 C30 0150=0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801-K800011
A29 C31 0160=2150 C:FXD MICA 33 PF 5% 28480 0160-2150
A29 C32 01602198 C:FXD MICA 20 PF 5% 72136 RDM15C200J3C
A29 C33 0150-=0022 C:FXD TI 3.3 PF 10% 500VDCW 78488 GA
A2G C34 0160~2322 C:FXD MICA 18 PF 5% 100VODCW 00853 ROM15C18041S
A29 (35 0160-2322 C:FXD MICA 18 PF 5% 100VDCHW 00853 ROMLI5C18041S
A29 C36 0150=0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801-K800011
A29 CKk1 1301=0040 DIODE:SILICON 30MA 30WV 07263 FDGLOB8
AZ3 CR2 1901=0040 DIVDE:STLICON 30MA 30WV 07263 FD0Gl088
A2S CR3 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDGlOES8
A29 IC1 1826=0043 IC:LINEAK UPEKATICNAL AMPLIFIER 28480 1826-0043
A29 1C2 1826=0043 IC:LINEAR UPERATIONAL AMPLIFIER 28480 1826-0043
A29 1C3 1826=0043 IC:LINEAR UPERATIONAL AMPLIFIER 28480 1826~0043
A29 IC4 1826=0043 IC:LINEAR OPEKATIONAL AMPLIFIER 28480 1826~0043
A23 IC5S 1821=0001 TRANSISTOR ARRAY:SI NPN 02735 CA3046
A29 ICo 1826=0043 IC:LINEAR OPERATIOUNAL AMPLIFIER 28480 1826-0043
A29 K1 0490=-1015 RELAY:REED COIL 10 VA 250V 15636 R2731-2
A29 L1 9140-0180 COIL/CHOKE 2470 UH 10% 28480 9140~0180
A29 L2 2100-3341 COIL/CHOKE 1,0 UH 22 82142 4425-6C
A29 L3 9100=3341 COIL/CHOKE 1.0 UH 2% 82142 4425-6C
A29 L4 9100=1614 COIL/CHOKE: Q.82 UH 10% 28480 9100-1614
A29 LS 2140-0111 COIL/CHOKE 3.30 UH 10% 99800 1537-24
A29 Lo §140-0120 COIL:FXD 0.10 UH 203 82142 l0175-8
A25 L7 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A29 L8 9140~0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A29 LS NOT ASSIGNED
A29 LIO 9140=-0111 CUIL/CHOKE 3.30 UH 10% 99800 1537-24
A29 Q1 1854=0071 TSTR:SI NPN{SELECTED FROM 2N3704}) 28480 1854-0071
A29 Q2 1853=0020 TSTR:SI PNPU(SELECTED FROM 2N3702) 28480 1853-0020
A29 03 1854=0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A29 Q4 1855=0081 TSTR:SI FET 80131 2N5245
A29 Q5 1855=-0081 TSTR:SI FET 80131 2N5245
A29 db 1853=0066 TSTR:SE PNP 80131 2N4250
A29 Q7 1853=0066 TSTR:SI PNP 80131 2N&4250
A2S 08 1854=0345 TSTR:SI NPN 80131 2N5179
A29 Q9 1854=0019 TSTR:SI NPN 28480 1854-0019
A29 Q10 1854=0019 TSTR:SI NPN 28480 1854-0019
A29 Q11 1854=0210 TSTR:=SI NPN 80131 2N2222
A29 Q12 1854=0345 TSTrR:SI NPN 80131 2N5179
A29 Q13 1854=0345 TSTR:SI NPN 80131 2N5179
A29 KL 0698-3518 4 R:FXD FLM 7.32K OHM 1% 1/8W 28480 0698-3518
A29 R2 0698=3518 R:FXD FLM 7.32K OHM 1% 1/84W 28480 0698-3518
A29 R3 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
AZS R4 0757=0463 R:FXD MET FILM B2.5K OHM 1% 1/8W 28480 0757-0463
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A29 RS 0757=0444 R:FXD MET FLM 12.1K OHM 1% 1/8W 28430 0757-~0444
A2G R6 06%8=4307 8 R:FXD FLM 14.3K OHM 1% 1/8W 28480 0698-4307
A29 R7 0698=4482 R:FXD FLM 17.4K 04M 1% 1/8W 28430 0698=-4482
AZ29 R3 0638=3259 3 R:FXD FLM 7.87K 0O+4M 1% 1/8W 28480 0698-3259
A29 RY 0757=0437 RIFXD MET FLM 4750 OHM 1% 1/8W 28480 Q757-0437
AZ29 R10 0757=0452 R:FXD MET F{M 27.4K OHM 1% 1/8W 28480 0757-0452
A23 K11 0757=0452 R:FXD MET FLM 27,4K OHM 1% 1/8W 28480 0757-0452
A29 Rle 0757=0452 R:FXD MET FLM 27.4K CUHM 1% 1/8W 28480 0757-0452
A29 R13 06844751 R:FXD COMP 4.7 MEGUHM 10% 1/4W Q1121 C8 4751
A2S K14 0757=0452 R:FXD MET FLM 27.4K OHM 1% 1/8W 28480 0757-0452
A2G K15 07570452 R:FXD MET FLM 27.4K OHM 1% 1/8W 28430 0757-0452
A2S R1b6 0684=4751 R:FXD COMP 4,7 MEGOHM 10% 1/4W 01121 CB 4751
A29 K17 0698~32518 R:FXD FLM 7.32K OHM 1% 1/8wW 28480 0698-3518
A2% K18 0698=3518 R:FXD FLM 7.32K 0OHM 1% 1/8wW 28480 0698~3518
A29 K1Y 07570280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A29 R20 0757=0463 R:FXD MET FLM 82.5K OHM 1% 1/8W 28480 0757-0463
A29 R21 0757=0444 R:FXD MET FLM 124.1K OHM 1% 1/8W 284 80 0757-0444
A29 K22 0698-4307 R:FXD FLM 14.3K OHM 1% 1/8W 28480 0698-4307
A29 k23 0698=4482 R:FXD FLM 17.4K 0OHM 12 1/8W 28480 0698-4482
bL29 R24 0698-325¢9 RiFXD FLM 7.87K OHM 1% 1/8W 28480 0698-3259
229 RZ25 0757=0288 R:FXD MET FLM 9,09K UHM 1% 1/8W 28480 0757-0288
A29 R26 0757=0280 R:FXD MET FIM 1K OHM 1% 1/8W 28480 07157-0280
A9 R27 0757=-0438 R:FXD MET FLM 5.11K OHM 1% 1/BW 28480 0757-0438
A23 Re8 0757=0381 R:FXD FLM 15 DOHM 1% 1/8W 28480 0757-0381
A29 K29 06S8=4476 R:FXD FLM 10.2K OHM 17 1/8W 28480 Q698-4476
A29 Ka0 06984123 R:FXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123
A29 K41 0698=4123 R:FXD MET FLM 499 [OHM 1% 1/8%W 28480 0698-4123
AZ2S R32 0668=4123 R=FXD MET FLM 499 CUHM 12 1/8+ 284 80 0698-4123
A29 R33 2100=2633 R:VAR CERMET 1K OHM 10Z LIN 1/2W 28480 2100-2633
A2 R34 0698=3223 RIFXD FLM 1424K OHM 1% 1/8W 28480 0698-3223
A2G R3H 0698=4440 R:FXD FLM 3.4K OHM 1% 1/8W 28480 0698-4440
A29 k3o 0698=3202 R:FXD MET FLM 1.74K OHM 1% 1/8W 28480 0698-3202
A29 R37 06984440 R:FXD FLM 3.4K 0OHM 1% 1/8W 28480 0698-4440
A29 K38 0757=0277 R:FXD) MET FLM 49,9 (JHM 1% 1/8W 28480 0757-0277
A29 R39 0757=0277 R:FXD MET FLM 49,9 OHM 1% 1/8W 28480 0757-0277
A29 K40 0698~3488 1 R:FXD MET FLM 442 OHM 1% 1/8W 28480 0698-3488
A29 Real 0757=03427 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757~0427
A28 K42 0757-- 0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 24546 C4-1/8-T0Q--4992—-F
A29 k&3 0757=0427 R:FXD MET FLM 1.5K OHM 12 1/8W 28480 0757-0427
A29 Kua4 0757=0408 R:FXD MET FLM 243 GHM 1% 1/8W 28480 0757-0408
A29 R4S 0757=0398 R:FXD MET FLM 75 OHM 1% 1/8W 284380 Q757-0398
A29 K46 0757-0283 R:FXDC MET FLM 2.00K OHM 1% 1/8W 28480 Q757-0283
A29 Ka&7 0698=3700 1 R:FXD FLM 715 CGHM 1% 1/8W 28480 0698-3700
A29 R&48 0757=0434% R:FXD MET FLM 3,65K 0OHM 1% 1/8W 284 €0 0757-0434
A29 R49 0757=0338 RIFXD MET FLM 75 UHM 1% 1/8W 28480 Q757-0398
A29 R50 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0757-0273
A29 Rb1 0757=0277 R:FXD MET FLM 49,9 OHM 1% 1/8%W 28480 0757-0277
A29 K52 Q157=0277 R:FXD MET FLM 49,9 0OHM 1% 1/8W 28480 Q757-0277
A29 R53 0698~4466 RzFXD MET FLM 976 CHM 1Z 1/8W 28480 0698-4466
A29 SHW1 3101=1341 SWITCH:SLIDE SPDT 0.5A 125V AC/DC 79727 C-111-0004
A30 03330~-66525 1 PC ASSY:QUTPUT MIXER BCAKD 28480 03330-66525%
A30C1 0180-0374 C:FXD TANT. 10 UF 10% Z20VDCW 56289 1500106X902082=DYS
A30C2 0180-0374 C:FXD TANT. 10 UF 10%Z 20VDCHW 56289 150D106X902082-DYS
A30C3 NOT ASSIGNED
A30(C 4 0180=0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2-DYS
A30C5 0150=-0121 2 C:FXD CER 0.1 UF +80=20% S0VDCW 56289 SC5031S~CML
A30C6 0150-0093 C:FXD CER 0.01 UF +80=202 100VDCW 72982 801-K800011
A30C7 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW 72982 801-K800011
A30C8 0150-0033 C:FXD CER 0.01 UF +80=20% 100VDCwW 72982 801=-K800011
A30C9 0140-0195% 1 C:FXD MICA 130 PF 5% 30QGVDCW 14655 DM15F1314=300V
A30C10 0160-0373 1 C:FXD MICA 27PF 5% 72136 RDM15E270455
A30C11 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCH 72982 801=-K800011
A30C12 0140-0197 C:FXD MICA 180 PF 5% 300VDCHW 14655 RDM15F181J43C
A30C1i3 0150-0093 C:FXD CER 0401 UF +80=20% 100VDCW 72982 801~K800011
A30C14 0150-0093 C:FXD CER 0401 UF +80=20% 100VDCW 72982 801-K800011
A3GC1Y5 0160~2198 C:FXD MICA 20 PF 53 72136 RDM15C200J43C
A30C16 0160-2135 1 C:FXD PORC 443 PF 500VDCW §5275 VYO04C 4R3B
A30C17 0160-2256 1 C:FXD CER 9.1 PF 500VDCHW 72982 301-000-COKD=919C
A30C18 0121-0105 i C:VAR CER 9~35 PF NPC 28480 0121-0105
A30C19 0121-0059 1 C:VAR CER 2=8 PF 300VDCW 28480 0121~0059
A30020 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCwW 56289 1500105X9035A2=DYS
A30C21 0140-01G8 C:FXD MICA 200 PF 5% 72136 RDM15F20143C
A3dC22 0180-0374 C:FXD TANT. 1D UF 10% 20VOCW 56289 1500106X902082=-0YS
A30C23 NOT ASSIGNED
A30C24 0180=0291 C:FXD ELECT le0 UF 10%Z 35VDCW 56289 150D105X9035A2-DYS
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A30C25 01800291 C:FXD ELECT 1.0 UF 102 35VDCW 56289 150D0105X%03542-DYS
A30C26 0160-2204 C:FXD MICA 100PF 5% 72136 ROM15F101J3C
A30027 0160-0157 C:FXD MY 0.0047 UF 10% 200VDCHW 56289 192P472¢2=PTS
A30Czs 0140-0198 C:FXD MICA 200 PF 5% 72138 RDM15F20143C
A30C29 0160-0174 1 C:FXC CER 0447 UF +80=20% 25VDCW 56289 5C11B87S~CML
A30C30 0180=0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X903542=0YS
A30C31 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
A30C32 0180~17406 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
A30C33 Gl80-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
A30C34 0150-0093 CiFXD CER 0.01 UF +80-20% 100VDCW 72982 801~K800011
A30C35 0150=0093 C:FXD CER 0401 UF +80-20% 100VDCwW 72982 801-K800011
A30C36 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCW 12982 801=K800011
A30C 37 0180~0309 C:FXD ELECT 4.7 UF 20% 10OVDCW 56289 150D475X001042=-DYS
A30(38 0150-0029 1 CzFXD TI 1 PF 10% 500VDCW 78488 TYPE GA
A30C39 0150-0121 C:FXD CER 0.1 UF +80=20% S0VUCW 56289 SC50B15-CML
A30C40, C41 01500084 C:FXD .1UF +80-20% 28480 0150--0084
A30CK1 1901=0044 DIUDE:=SILICON 20MA/1V 28480 19010044
A30CRZ UNASSIGNED
A30CR3 1901-0044 DIODE:SILICON 20MA/1V 28480 1901=0044
A301C1 1826-0043 IC:LINEAR DJPERATIUNAL AMPLIFIER 28480 1826=0043
A301IC2 1826-0043 IC:LINEAR JPERATIUNAL AMPLIFIER 28480 1826=0043
A301C3 18260043 IC:LINEAR OPERATIUNAL AMPLIFIER 28480 1826-=03043
A30104 1826-0062 1 1C 28480 1826=0062
A301C5 1858=0015 1 IC 28430 1L858-0015
A30P1 1250-1195 CONNECTOR:RF SUB-MINIATURE SERIES 98291 52-353-0000
A30L1 9100-1611 2 COIL:FXD 0.22 UH 20% 28480 9100-1611
A3012 9100-=1616 COIL/CHOKE 1.50 UH 10% 99800 1537=-16
A30L3 9100-1611 COIL:FXD 0«22 UH 20% 28480 9100-1611
A30L4 9100-3316 1 COIL:FXD 5.6 UH 28480 9100=-3316
A30LS 9100-3311 1 CIOEL:FXD 6.0 UH 28480 9100~3311
A30Lb 9140-0107 COIL:FXD RF 27 UH 10% %9800 1840-38
A30L7 9140=0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A30L8 NGT ASSIGNED
A30L9 9140-0111 COIL/CHOKE 3.30 UH 10% $9800 1537-24
A3001 1854=-0404 TSTR:SI NPN 28480 1854=0404
A300Q2 1854-0457 1 TSTR:SI NPN 28480 1854=0457
A30Q3 1853=0036 TSTR:S1 PNP 28480 1853-0036
A3004 1854-0215 TSTR:SI NPN 04713 SPS 3611
A3005 1854-0215 TSTR:SI MPM 04713 SPS 3611
A30Q6 1853-0036 TSTR:SI PNP 28430 1853-0036
A3007 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251}) 28480 1853~0010
A3008 1853=0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853~0010
A30R1 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W 28480 0757-0442
A30R2 0668-3279 RIFXD MET FLM 4990 OHM 1% 1/8W 28480 0698=-3279
A30R3 0584=-3911 5 R:FXD COMP 392 OHM 10% 1/4W 01121 B 3911
A30R4 1810-0078 i RESISTIVE NETWORK 28480 1810-0078
A30RS 0757~0438 R:FXD MET FLM 5,11K OfdM 1% 1/8W 28480 0757-06438
A30R6 0757-0449 R:FXD FLM 20K OHM 12 1/8W 28480 0757=0449
A30R7 2100~2633 R:VAR CERMET 1K OHM 10% LIN 1/2W 28480 2100=-2633
A30R8 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0751-0449
A3UR9 0757-0277 R:FXD MET FLM 49,9 0OHM 1% 1/8W 28480 0757~0277
A30R10Q 0757=0277 R:FXD MET FLM 49.9 OHM 1Z 1/8W 28480 0757-0277
A30R11 0757-0289 R:FXD MET FLM 13.3K CHM 1% 1/8W 28480 0757-0289
A30R12 0757-0281 2 R:FXD MET FLM 2.74K OHM 1% 1/84W 28480 0757-0281
A30R13 0757-0281 R:FXD MET FLM 2.74K OHM 1% 1/8W 28480 0757=-0281
A30R1l4 0757-0289 R:iFXD MET FLM 13.3K OHM 1% 1/8W 28480 0757=-0289
A30R15 0757=0401 R:FXD MET FLM 100 OHM 1% 1/8HW 28480 0757=0401
A30KR1l6 0698-6422 1 R:FXD FLM 1.27K OHM 1% 1/8W 28480 0698=4422
A30R17 0757-0401 R:FXD MET FLM 100 DHM 1% 1/8W 28480 0757-~0401
A30R18 2100-2574 1 R:VAR CERMET 500 OHM 10% LIN 1/2W 28480 2100=2574
A30R19 0698-4426 1 R:FXD FLM 1580 OHM 1% 1/8W 28480 0698=4426
A30K20 0757=0434 R:FXD MET FLM 3,65K OHM 1% 1/8KW 28480 0757=0434
A30R21 0698-3223 R:FXD FLM 1.24K OHM 1% 1/8W 28480 0698=~3223
A30R22 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=0401
A30R23 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=-0401
A30RZ4 0698-4123 R:FXD MET FLM 499 (OHM 1% 1/8W 28480 0698~4123
A30R25 07570439 R3FXD MET FLM 6.81K OHM 1% 1/8W 28480 0757=0439
A30R20 0757-0441 1 R:FXD MET FLM 8.25K OHM 1% 1/8W 28480 0757=-0441
A30R27 0757-0389 7 R:FXD MET FLM 33.2 OHM 1% 1/8W 28480 0757-0389
A30R28 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=0401
A30R29 0698-4435 3 R:FXD FLM 2.49K DHM 1% 1/8W 28480 0698=4435
A30R30 0757-0401 R:FXD MET FLM 100 OHM 13 1/8W 28480 0757-0401
A30R31 0698-4433 1 R:FXD FLM 2260 0OHM 1% 1/8W 28480 0698~4433
A30R32 0698-3151 4 R:FXD MET FLM 2.87K OHM 1% 1/8+ 28480 0698=3151
A30R33 0698-3151 R:FXD MET FLM 2.87K OHM 13 1/8W 28480 0698=3151
A30R34 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401
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A30R35 2100=3154 R:VAR CERMET 1000 UHM 10% TYPE P s/4W 28480 21003154
A30R36 0698-4123 R:FXD MET FLM 499 OHM 1% 1/8W 28480 0698=4123
A30R37 0757-0402 1 R:FXD MET FLM 110 LHM 1% 1/8W 28430 0757=-0402
A3UR38 0698-4123 R:FXD MET FLM 499 CHM 1% 1/8W 2843830 06984123
A30R39 0757-0401 RIFXD MET FLM 100 CHM 1% 1/8W 28480 0757=0401
A30R40 2100+3054 R:IVAR CERMET 50K UHM 10% 3/4W 28480 2100=3054
A30R41 0698-4211 1 R:FXD FLM 158K 0OHM 1% 1/8W 28480 0698=4211
A30R%42 0658~4508 1 R2FXD FLM 78.7K OHM 13 1/8W 28480 0698-4508
A30R43 0757~-0278 1 R:FXD MET FLM 1.78K OHM 1% 1/8W 28480 0757=-02738
A30R44 0698-3268 1 R:FXD FLM 11.5K OHM 1% 1/8SW 28480 0698+3263
A30R45 0698=445T7 2 R:FXD FLM 576 0OHM 1% 1/8W 28480 0€98~4457
A30R46 0757-0277 R:FXD MET FLM 49.9 UHM 1% L/8W 28480 0757-0277
A30R&47 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 28480 0757-0438
A30R438 07570280 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A30R49 0698-3151 R:FXD MET FLM 2,87K OHM 1% 1/8W 28480 0698-3151
A30R50 0757=0277 RiFXD MET FLM 49,5 OHM 1% 1/8W 28480 0757=-0277
A30R51 2100-2413 1 R:VAR FLM 200 OHM 10%Z LIN 1/2W 28480 2100-2413
A30RS52 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W 28480 0698~3151
A30R53 0698-4451 4 R:FXD FLM 340 OHM 1% 1/8W 28480 0698+ 4451
A30R54 0757-0438 R:FXD MET FLM 5,11K OHM 1% 1/8W 28480 0757=-0438
A30KS55 0757=0442 R:FXD MET FLM 10,0K OAM 1% 1/8W 28480 0757=0442
A30RS56 0757-0442 R:FXD MET FLM 10.0K OHM 12 1/8W 28480 0757=0442
A30RST 0684-5641 1 R:FXD COMP 560K OHM 10% 1/4W 01121 CB 5641
A30R58 0757-0437 RIFX2 MET FLM 4750 OHM 1% 1/8W 28480 0757=0437
A30R59 0757-0277 RiFXD MET FIM 49.9 OHM 1% 1/8W 28480 0757=0277
A30K60 0757=0277 R:FXD MET FLM 49.G6 CHM 1% 1/8W 28480 0757=0277
A30R61 0698=-4123 R:FXD MET FLM 499 OHM 1% 1/8w 28480 0698=4123
A30R62 0698-3262 R:FXD MET FLM 40.2 OHM 1% 1/8W 28480 0698=-3262
A30R63 0698-3558 R:FXD MET FiM 4,02K UHM 1% 1/8w 28480 0698=-3558
A30R64 0757-0277 R2FXD MET FLM 49,9 OHM 1% 1/8W 28480 0757=-0277
A30R65 0598=3262 R:FXD MET FLM 40.2 0OHM 1% 1/8W 28480 0698-3262
A30R66 0757=-0277 R:FXD MET FLM 49,5 OHM 1% 1/8W 28480 0757-0217
A30R6T 0698-4452 7 RIFXD FLM 374 OHM 1% 1/8W 28480 0698=4452
A30R68 0698-4123 R:FXD MET FLM 499 CHM 1% 1/8W 28480 0698-4123
A30R69 0757-0453 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453
A30R100* ag 07570405 1 R:FXD 162 OHM 1% 24546 C4-1/8-TQ--162R—F
A3DSW1 3101=~1341 SWITCH:SLIDE SPDT 0.5A 125V AC/DC 79727 €C=111=0004
A30T1 9100-1393 TRANSFORMER:TDROID 28480 9100=1393
A31(B ONLY) 03330-66526 1 PC ASSY:ATTENUATOR BOARD 28480 03330-66526
A31{(8 ONLY) 03330-66570 1 {OPTION OO1) 28480 03330-66570
A31C1 01500093 C:FXD CER 0.01 UF +B0~20% 100VDCW 72982 301~-K800011
A31C2 0150=0093 C:FXD CER Q.01 UF +80-20% 100VDCW 72982 301=K300011
A31C3 0150-0093 C:FXD CER 0,0} UF +80-20% 100VDCW 72982 801~KR00011
A31C4 0150-0093 C:FXD CER 04,01 UF +80=20% 100VDCW 72982 801=-K800011
A31C5 0180~1746 C:FXD ELECT 15 UF 10% 2QVDCW 28480 0180~1T746
A31CR1 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDGL088
A31CR2 1901=-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A31CR3 1901-0040 DIODE:SILICUON 30MA 30WV 07263 FOGLOBB
A31CR4 1901-0040 DIOGDE:SILICON 30MA 30WV 07263 FDG1088
A3liIC1 1820-0583 ICITTL LP QUAD 2=INPT NAND GATE 12040 DMT4L0OON
A3LICZ2 1820-~0782 IC:TTL TRIPLE 3=INPT NOR GATE 01295 SN7427N
A311C3 1820=0511 ICSTTL QUAD 2-INPT AND GATE 01285 SN7408N
A3101 1250-1367 1 CONNECTOR:CDAX SUBMINIATURE,y JACK 98291 52~052=-0000
A31K1 0490-0963 RELAYIMULTI=REED 28480 0490-0963
A31K2 0690-0963 RELAY:MULTI=-REED 28480 0490-0963
A31K3 0490-0963 RELAY :MULTI=-REED 28480 0490-0963
A31K4 0490=0963 RELAY:MULTI=-REED 28480 0490-0963
A31K5 0490-0963 RELAY :MULTI=REED 28480 0490-0963
A3iL1 9100~1618 CIIL:MOLDED CHOKE 5.60 UH 28480 9100=-1618
A31P1 1250-1195 CONNECTYOR:RF SUB-MINIATURE SERIES 98291 52-053=0000
A310Q01 1854-0394 TSTR2SI NPN 28480 1854=0394
A31Q2 1854=0354 TSTR:SI NPN 28480 1854=0354
A3103 1854-0354 TSTR:=SI NPN 28480 1854=-0354
A31Q4 1854-0354 TSTR:SI NPN 28480 1854=0354
A31R1 0684-3911 R:FXD COMP 390 OHM 10% 1/4W 01121 CB 3911
A31R2 0684-3911 RIFXD COMP 390 OHM 10% L/4W 0Ll121 CB 3911
A31R3 0584=3911 R:FXD COMP 390 OHM 10% 1/4W 01121 C8 3911
A31lR4 0684=-3911 R:FXD COMP 390 OHM 10% 1/4W 01121 CB 3911
A31R5 0698-7984 8 RiFXD FLM 6l.1 DHM .01%3 1/2W 28480 0698-7984
A31R6 0698~-82568 4 R:FXD FLM247.5 OHM 1% 1/4W 30983 MF52C1/4—-T9-247R5-8
A31RT 0698-7934 R:FXD FLM 61ls1 OHM ,01% 1/2W 28480 0698=7984
A31RS8 0698-=8390 2 R:FXD FLM 96425 CHM 0,1% 1/4W 30983 MF7C1/2-T2-96R25—8
A31R9 0698-7982 1 R:FXD FLM 71.16 OHM 0.1% 1/4W 28480 06987982
A31R10 0698-8390 RzFXD FLM 964,25 OHM 0.1% 1/4W 30983 MF7C1/2- T2—96R25—8
A31R11 0698=-7984 R:FXD FLM 61l.1 OHM .01l% 1/2W 28480 0698-7984
A3lR12 0698-8258 RIFXD FLM247.5 OHM 1% 1/4W 30983 MF52C—1/4—T9—247R5--8
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Table 6-1. Replaceable Parts{Cont'd)

i Mfr
Refgrenqe HP Part Number| Qty Description Mfr Part Number
Designation Code
A31R13 0694=T7T984 R:FXD FLM 61.1 OHM ,01% L/2W 28480 0698-7984
A31R14 0698-7984% R:FXD FLM 61.1 OHM L01% L/2W 28480 0698~7984
A31K1S 0698~8258 R:FXD FLM2475 OHM 1% L/4W 30983 MF52C~1/4—-T9-247R5-8
A31Kkle 0698-7984 R:FXD FLM 61.1 OHM ,01% 1/2W 28480 0698-7984%
A31R17 0698-7984 R:FXD FLM 61le1 OHM .01% 1/2W 28480 0698=7984%
A31R18 0698=8258 R:FXD FLM247.5 OHM 1% 1/4W 30983 MF52C—1/4-T9-247R5-8
A31R19 0698-7984 R:FXD FLM 61.1 OHM ,01% 1/2W 28430 0698~7984
A31R20 0698-8011 1 R:FXD FLM 25 DHM 0.1% 1/4W 28430 0693=8011
A32A (A ONLY) 03330-66571 1 PC ASSY:QUTPUT AMPLIFIER BOARD (OPTION 001) 28240 03330=66571
A32 C1 0160-2198 C:FXD MICA 20 PF 5% 72136 RDM15C20043C
A32 C2 0160=0990 &6 C:FXD MICA 100 PF 2% 300VDCW 00853 ROMISF101G3S
A32 C3 0160=2203 C:FXD MICA 91 PF 5% 72136 RDM15F910J3C
A32 C4 0160=0194 3 C:FXD MY 0,015 UF 10% 56289 192P15392=-PTS
A32 C5 0140=02138 3 C:FXD MICA 160 PF 2% 28480 0140-0218
A32 Co 0160=-0958 3 C:FXD MICA 390 PF 5% 300VDCW 00853 RDM15F391J3S
A32 C7 0160=2209 3 C:FXD MICA 360 PF 5% 72136 RDM15F36143C
A32 (38 0140=0206 3 C:FXD MICA 270 PF 5% 72136 RDMISF2715 500V
A32 C9 0160=0128 CiFXD CER 242 UF 20% 25VDCW 56289 SC152C25=-CML
A32 Cl0 0160-0128 C:FXD CER 2.2 UF 20% 25VDCHW 56289 5C152C2S=-CML
A32 Cl11 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCW 72982 801-K800011
A32 Cl2 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCW 72982 801-K800011
A32 C13 0170=0079 C:FXD MY 0.047UF 20% 50VDCW 84411 STYLE 3 TYPE 601PE
A32 Cl4 0160=09%0 C:FXD MICA 100 PF 2% 300VDCW 00853 RDM15F101G3S
A32 C15 0160=0127 3 C:FXD CER 1.0 UF 20% 25VDCW 56289 5C13CS-CML
A32 Cl6 0160=2605 3 C:FXD CER 0,02 MFD +80=20% 25VDCW 72982 5835000-Y5U 2037
A32 C17 0150=0084 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-1041
A32 C18 0150=0084% C:FXD CER 0.1 UF +80=20% 100VDCHW 72982 8131-100~651-10412
A32 C19 0150=0084 C:FXD CER 0.1 UF +80=20% 100VDCW 72982 8131-100-651~1042
A32 C21 0180=0104 6 C:FXD ELECT 200 UF +75-10% 15VDCW 56289 30D0207G0L5DF4-DSM
A32 C22 0160=0128 C:FXD CER 2.2 UF 20% 25VDCW 56289 5C152C25-CML
A32 C23 0160-0128 C:FXD CER 242 UF 20% 25VDCW 56289 5C152C2S-CML
A32 C25 0150=-0084 C:FXD CER Q41 UF +#80~20% 100VDCW 72582 8131~-100-651-1042
A32 €27 0180=0104 C:FXD ELECT 200 UF +75-10% 15VDCW 56289 300207G0O15DF4=DSM
A32 C28 0180=1746 C:FXD ELECT 15 UF 10% 20VDCwW 28480 0180-1746
A32 (29 0180~-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A32 CR1 1901=0040 DIODE: SILICON 30MA 30WV 07263 FDG1088
A32 CR2 1901=0040 DIODE:SILICDON 30MA 30WV 07263 FOG1088
A32 CR3 1901=-0040 DIODE:sSILICON 30MA 30WV 07263 FDGl088
A32 Cké4 1901=0040 DIGDE:SILICON 30MA 30WV 07263 FDG1088
A32 CRS 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A32 Cké 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A32 CR7T 1901-=0040 DIODE:SILICON 30MA 30WV 07263 FDGl088
A32 CR8 1902=0025 DIODE,BREAKDOWN:10.0V 5% 400 MW 28480 1902-0025
A32 CR9 1901=-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A32 CR10 1902=0025 DIODE,BREAKDOWN:10.,0V 5% 400 MW 28480 1902-0025
A32 IC1 1826=0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
A32 L1 9100=3319 COIL: MLD CHOKE 074 UH 2% 82142 08D
A32 L2 9100=-3318 6 COIL:FXD 0.58 UH 28480 9100-3318
A32 L3 9100~3318 COIL:FXD 0.58 UH 28480 9100~3318
A32 L4 9100=-1627 COIL/CHOKE 39 UH 5% 82142 15-1315-24
A32 L5 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A32 L6 $140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A32 P1 1250=1339 3 CONNECTOR:COAX RF SUBMINIATURE 98291 52-051~0000
A32 01 1854=0345 TSTR:SI NPN 80131 2N5179
A32 Q2 1854-0345 " TSTR:SI NPN 80131 2N5179
A32 Q3 1853=-0203 TSTR:SI PNP 28480 1853=-0203
A32 Q4 1854=0019 TSTR:S1 NPN 28480 1854-0019
A32 Q5 1854=0053 3 TSTR:SI NPN 80131 2N2218
A32 Q6 1854=0345 TSTR:SI NPN 80131 2N51719
A32 07 1853=-0203 TSTR:SI PNP 28480 1853~-0203
A32 Q8 1853=0012 3 TSTR:SI PNP 80131 2N2904A
A32 R1 0698=-8177 6 R:FXD FLM 1.5 OHM 5% 1/4W 28480 0698-8177
A32 R2 0698=4464 3 R:FXD FLM 887 OHM 1% 1/8W 28480 0698-4464
A32 R3 0698=8177 RIFXD FLM 1.5 OHM 5% 1/4W 28480 0698-8177
A3Z R4 06984354 3 R:FXD FLM 11.8 OHM 1% 1/8W 28480 0698-4354
A32 RS 0698=3441] 3 R:FXD MET FLM 215 OHM 1% 1/8W 28480 0698-3441
A32 K6 0757=0395 3 R:FXD MET FLM 56.2 OHM 1% 1/8W 28480 0757-0395
A32 R7 0698=3443 3 R:FXD MET FiLM 287 OHM 1% 1/8W 28480 0698-3443
A32 R8 0757=0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A32 RS9 0757=0393 24 R:FXD FLM 47.5 GHM 1% 1/8W 28480 0757-0393
A32 R10 0757-0739 6 R:FXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 R11 0757-=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 K12 0757=0739 R:FXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 R13 0757-0378 3 R:FXD MET FLM 11.0 OHM 1% 1/8W 28480 0757-0378
A32 R14 0757=-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
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A32 K15 0757-0277 R:FXD MET FLM 4S.9 OHM 1% 1/8W 28480 07157-0277
£A32 Kle6 0757-0280 R:FXD MET FLM 1K OMM 1% 1/8W 28480 0757-0280
A32 RIT 0698:-4307 R:FXD FLM l4e3K CHM 14 1/8W 28480 0698-4307
A32 R18 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 K1Y 06984535 3 R:FXD FLM 348 OHM 1% 1/4NW 28480 0698-4585
A3Z2 R2¢2 0757-0393 RIFXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 Kes 0698=4480 6 RIFXD MET FLM 15.8K OHM 1% 1/8W 28480 0698-4480
A3Z R24 0698-4480 R:FXD MET FLM 15.8K OHM 12 1/8W 28480 0693-4480
A32 K25 0698=4473 7 R:FXD FLM 8.06K OHM 1% 1/8W 28480 0698-4473
A32 RIS 0698=4473 R2FXD FLM 8,06K OHM 1% 1/8W 28480 0698-4473
A32 ReT 06 98~4539 RIFXD MET FLM 402K OHM 1% 1/8W 19701 MF4C-1/8- TO-4023—F
A3Z2 RZ8B 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8BW 28480 0757-0363
A32 RZ29 0698=4307 RIFXD FLM 14.3K OHM 1% 1/84W 28480 0698-4307
A32 R3u 0698=4595 3 R:FXD FLM 523 0OHM 1% L1/4W 28480 8698-4595
A32 K31 0698=4451 R:FXD FLM 340 OHM 12 1/8W 28480 0698~4451
A32 R332 07570393 R2FXD FLM 4745 OHM 1% 1/8W 28480 0757-0393
A32 R33 0698=4452 R:FXD FLM 374 OHM 1% 1/8W 284380 0698~4452
A32 R36 0757-0393 R:FXD FLM 47.5 OHM 12 1/8BW 28480 0757-0393
As2 R37 0757-0409 3 R:FXD MET FLM 274 UOHM 1% 1/8W 28480 0757-0409
A32 R38 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 K39 0698=4452 R:FXD FLM 374 UHM 1% 1/8W 28480 0698-4452
A32 K4C 07570284 6 R3FXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284
A32 K41 0757=0389 R:FXD MET FiM 33,2 OHM 1% 1/8W 28480 0757-0389
A32 k42 0757=0346 R:FXD MET F{M 10 CHM 1% 1/8W 28480 Q757-0346
A32 ka3 0757~0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 0757-0346
A32 Kb« 0757=0389 R:FXD MET FLM 33.2 OHM 12 1/8W 28480 0757~0389
A32 R4S 0757=0284 R:FXD MET FLM 150 UHM 1% 1/8W 28480 0757-0284
A32 R47 0757=0437 R:FXD MET FLM 4750 DHM 1% 1/8W 284 80 0757-0437
A32 KR4gd 0698=6774 2 R:FXD FLM 150 OHM 0.1% 1/8W 28480 0698-6774
A32 K4S 0698=6T7T74 R:FXD FLM 150 OHM D.1% 1/8RW 28480 0698-6774
A32 K51 0757=0437 R:FXD MET FLM 4750 CHM 1% 1/8W 28480 0757-0437
A32B (B ONLY) 03330~66527 1 PC ASSY:QUTPUT AMPLIFIER BOARD 28480 03330-66527
A32 Ci 0160-2198 C:FXD MICA 20 PF 5% 72136 ROM15C20043C
A3z C2 0160«09%0 C:FXD MICA 100 PF 2% 300VDCHW 00853 RDM15F101G3S
A32 C3 0160-2203 C:FXD MICA 31 PF 5% 72136 RDM15FS10J3C
A32 C4 0160=0194% C:FXD MY 0.015 UF 10% 56289 192P15392-PTS
A32 (5 0140=0218 C:FXD MICA 160 PF 2% 28480 0140-0218
A32 Ce6 0160=0958 C:FXD MICA 390 PF 5% 300VDCW 00853 RDM15F391J3S
A3z (7 0160-2209 C:FXD MICA 360 PF 5% 72136 RDM15F36143C
A32 (8 0140=-0206 C:FXD MICA 270 PF 5% 72136 RDM15F2715 S00V
A32 C9 0160-0128 CsFXD CER 242 UF 20% 25VDLNW 56289 5C152C25-CML
A32 C10 0160=0128 C:FXD CER 242 UF 20% 25VDCW 56289 5C152L25-CML
A32 Ci1l 0150-0093 C:FXD CER 0401 UF +80~20% 100VDCW 72982 801-K800011
A32 Cl1z 0150-0093 C:FXD CER 0401 UF +80-20% 100VDCHW 72982 801-K800011
A32 (13 0l 700079 C:FXD MY 0.047UF 20% S50VDCHW 84411 STYLE 3 TYPE 601PE
A32 Cla 0160=-0990 CsFXD MICA 100 PF 2% 300VDCW 00853 ROM15F101G3S
A32 CL5 0160=0127 C:FXD CER 1.0 UF 20% 25VDCW 56289 5C13CS~-CML
A3¢e Cl6 0160=2605 C:FXD CER 0.02 MFD +80=20Z 25VDCW 72982 5835000~-Y5U 2032
A32 C17 01500084 CiFXD CER 04l UF +80=20% 100VDCHW 72982 8131-100~651-1042
A32 C18 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131-100~651-10427
A32 C1S 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131-100-651-10642
A32 C20 NOT ASSIGNED
A32 C21 0180-=0104 C:FXD ELECT 200 UF +75=10% 15VDCW 56289 30D207G015DF4~DSM
A32 (22 0160~01¢8 C:FXD CER 2.2 UF 20% 25VDCHW 56289 5C152C25-CML
A32 (23 0160=0128 C:FXD CER 242 UF 20%Z 25VDCW 56289 5C152C25-CML
A32 (24 NOT ASSIGNED
A32 (2% 0150=0084 C:FXD CER Q.1 UF +80-20% 100VDCW 72982 8131-100~-651-1042
A32 (26 NOT ASSIGNED
A32 (27 0180=-0104 CiFXD ELECT 200 UF +75=-10% 15VDCW 56289 30D207G015DF4-DSM
A3z (C¢8 0180=17406 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180~1746
A32 (29 0180=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A32 Ckl 1901=-0040 CIODE:SILICON 30MA 30WV 07263 FDGlo8g
A32 (K2 1901-0040 DICDE:SILICON 30MA 30MWY 07263 FDG1088
A32 Ck3 1901=0040 DIODE:SILICUON 30MA 30WV 07263 FDG1088
A32 (R4 1901=0040 DIODE:SILICON 30MA 30wV 07263 FDG1088
A32 CkS 1901=0040 DIODE:SILICUN 30MA 30WV 07263 FDGl1088
A32 CR6 1901=0040 DIODE:sSILICON 30MA 30WV 07263 FDG1l088
A32 Ck7 1901=0040 DIODE:SILICON 30MA 304V 071263 FDGlo8s8
A32 CRSB 1902=0025% DIGDE.BREAKDOWN:10.0V 5% 400 MW 28480 1902-0025
A32 CR9 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A32 CR1D 1902-0025 DIDDEyBREAKDOWN:1040V 5% 400 MW 28480 1902-0025
A32 CR11 1901~-0040 ODICDE:SILICON 3UMA 30WV 07263 FDG1088
A32 1C1 182€6=0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A32 K1l 0490-0753 1 REED:SWITCH 28480 0490-0753
A32 KL1 0490=1025 1 RELAY:REED 6 FOGRM A CONTACT 71482 PR6B-3004

See introduction to this section for ordering information
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A32 L1 9100-3319 2 COIL:FXD 0«74 UH 28480 $100~3319
A32 L2 9100=3318 COIL:FXD 0.58 UH 28480 9100-3318
A32 L3 9100=3318 COIL:FX0U 0458 UH 28480 9100-3318
A32 L4 9100-1627 COIL/CHOKE 39 UH 5% 82142 15-1315-2J
A32 LS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A32 L6 91400107 COIL:FXD RF 27 UH 10% 99800 1840-38
A32 Pl 1250=1339 CONNECTOR:COAX RF SUBMINIATURE 98291 52-051-0000
A32 P2 1250=1195 CONNECTOR:RF SUB=MINIATURE SERIES 98291 52-053-0000
A32 Wl 1854=0345 TSTR:2SI NPN 80131 2N5179
A32 Q2 1854=0345 TSTR:SI NPN 80131 2N5179
A32 Q3 1853=0203 TSTR:SI PNP 28480 1853-0203
A32 Q4 1854=0019 TSTR:SI NPN 28480 1854~0019
A32 Q5 1854=0053 TSTR:SI NPN 80131 2N2218
A32 Q6 1854=0345 TSTR: ST NPN 80131 2N5179
A32 Q7 1853-0203 TSTR:SI PNP 28480 1853-0203
A32 0B 1853=0012 TSTR: SI PNP 80131 2N2304A
A32 09 1853=0010 TSTR:SI PNP{SELECTED FRCM 2N3251) 28480 1853-0010
A32 K1 06988177 R:FXD FLM 1.5 UHM 5% 1/4W 28480 0698-8177
A32 K2 0698~4464 R:FXD FLM 887 OHM 1% 1/8W 28480 0698-4464
A32 R3 06988177 RIFXD FLM 145 OHM 5% 1/4W 28480 0698-8177
A32 R4 06984354 Kk:FXD FLM 11.8 OHM 1% 1/8W 28480 0698-435¢4
A32Z2 k5 0698=3441 R:FXD MET FLM 215 OHM 1% 1/8W 28480 0698-3441
A32 Ro 0757-0395 R:FXD MET FLM 5642 OHM 1% 1/8W 28480 0757-039%
A32 R7 06983443 RIFXD MET FLM 287 OHM 1% 1/8W 28480 0698~3443
A32 K8 0757=0280 R:FXD MET FLM 1K OHM 1% 1l/8W 28480 0757-0280
A32 R9 0757-0393 R:FXD FLM 47.5 COHM 1% 1/8W 28480 0757-0393
A32 R10 0757-0739 R:FXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 R11 0757=0393 R:FXD FLM 47.5 OHM 1% 1/78W 28480 0757-~0393
A32 R12 0757=073% R:FXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 K13 0757=-0378 R:iFXD MET E{M 11.0 OHM 1% 1/8W 28480 0757-0378
A32 Ki4 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8HW 28480 0757-0280
A32 K15 0757=0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-02717
A32 R16 Q757=0280 R:FXD MET FLM 1K DHM 1% 1/8W 28480 0757-0280
A32 RLT 0638=4307 R:FXD FLM 14.3K OHM 1% 1/8W 28480 0698-4307
A32 R1& 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 R19 0698=4585 R:FXD FLM 348 0OHM 1% 1/4W 28480 0698-4585
A32 R20 NGT ASSIGNED
A32 RZ1 NOT ASSIGNED
A32 R22 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 R23 0698=4480 R:FXD MET FLM 15.8K OHM 1% 1/8W 28480 0698-4480
A32 RZ24 06984480 R:FXD MET FLM 1548K OHM 1% 1/8W 28480 0698-4480
A32 R25 0698=~4473 R:FXD FLM 8.06K OHM 1% 1/8W 28480 0698-4473
A32 R26 0698=4473 R:FXD FLM B8406K OHM 1% 1/8W 28480 0698-4473
A3 R27 06 98- 4539 R:FXD MET FLM 402K OHM 1% 1/8MW 19701 MF4C—1/8--TO--4023—F
A32 RZ8 0757=0393 R:FXD FLM 475 OHM 1% 1/8W 28480 0757-0393
A32 K29 0698=4307 R:FXD FLM 143K CHM 1% 1/8W 28480 0698~4307
A32 R30 0698=4595 R:FXD FLM 523 OHM 1% 1/4W 28480 0698-4595
A32 R31 0698=4451 R:FXD FLM 340 OHM 1% 1/8W 28480 0698-4451
A32 R32 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 R33 06984452 R:FXD FLM 374 OHM 1% 1/8W 28480 0698-4452
A32 R34 NOT ASSIGNED
A32 R35 NJ3T ASSIGNED
A32 R36 0757-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 K37 0757=0409 R:FXD MET FLM 274 0OHM 1% 1/8W 28480 0757-0409
A32 R38 0757=-0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 R39 0638=4452 R:FXD FLM 374 OHM 1% 1/8W 28480 0698-4452
A32 R40 0757=0284 R:FXD MET FLM 150 GHM 1% 1/8W 28480 0757-0284
A32 R41 0757-0389 R:FXD MET FLM 33.2 OHM 1% 1/8W 28480 0757-0389
A32 R&42 07570346 RiFXD MET FLM 10 OHM 1% 1/8W 28480 0757-0346
A32 K43 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 0757-0346
A32 R&4 0757-0389 R:FXD MET FLM 3342 OHM 1% 1/8W 28480 0757-0389
A32 K45 0757=-0284 R:FXD MET FLM 150 OHM 1% 1/8W 28480 0157-0284
A32 R4o NOT ASSIGNED
A32 R4T 0757=0437 R:FXD MET FLM 4750 OHM 1% 1/8W 28480 0757-0437
A32 R4& 0698=7448 4 R:FXD FLM 100 OHM 0a1% 1/74W 28480 0698-7448
A32 R49 0698=7448 R:FXD FLM 100 OHM 041% 1/74W 28480 0698-7448
A32 R50 0698-8005 R:FXD MET FLM 75 OHM 0.1% Oa.lW 28480 0698-8005
A32 R51 0757=0437 R:FXD MET FLM 4750 OHM 1% 1/8M 28480 0757-0437
A32 R52 0698~4479 R:FXD FLM 14K OHM 1% 1/8W 28480 0698-4479
A32 R53 0757=0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A32A (A ONLY) 03330-66572 1 PC ASSY:DUTPUT AMPLIFIER BOARD 28480 03330-66572
A32 (L1 0160=-2198 C:FXD MICA 20 PF 5% 72136 RDM15C200J3C
A32 C2 0160=~0990 C:FXD MICA 100 PF 2% 300VDCW 00853 RDM15F101G3S
A32 (3 0160~2203 C:FXD MICA 91 PF 5% 72136 ROM15F91043C
A32 C4 0160~0194 C:FXD MY 0.015 UF 102 56289 192P15392-PTS

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont’d)

.. Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
A32 C5 0140-0218 C:FXD MICA 160 PF 2% 28480 0140-0218
A32 Co6 0160=0958 C:FXD MICA 330 PF 5% 300VDCW 00853 RDM15F 391435
A32 L7 0160=2209 C:FXD MICA 360 PF 5% 72136 RDMLSF36143C
A32 C8 01 40-=0206 C:FXD MICA 270 PF 5% 12136 ROML5F271E 500V
A32 C9 0160=0128 C:FXD CER 2.2 UF 20% 25VDCHW 56289 50152C25~CML
A32 C10 0160<0128 C:FXD CER 2.2 UF 20% 25VDCHW 56289 SC152C25-CML
A32 Cl11 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A32 Cl2 0150-0093 C:FXD CER 0,01 UF +80-20% 100VDCHW 72982 801-K800011
A32 Cl3 0170-0079 C:FXD MY 0.047UF 20% 50VDCW 84411 STYLE 3 TYPE 601PE
A32 Cl4 0160-=09%0 C:FXD MICA 100 PF 2% 300VDCW 00853 RDOM15F131G3S
A32 C15 0160=0127 C:FXD CER 1.0 UF 20% 25VDCH 562893 5C13CS~-CML
A32 Cle 0160=2605 C:FXD CER Q.02 MFD +80~20% 25VDCW 72982 5835000-Y5U 2032
A32 C17 0150=-0084 C:FXD CER 0«1 UF +80~20% 100VDCW 72982 8131-100-651~-10417
A32 C18 01500084 C:FXD CER 0.l UF +80=20% 100VDCW 72982 8131-100-651-1042
A32 Cl9 01500084 C:FXD CER Qa1 UF +80-20% L100VDCW 72982 8131-100-651-10412
A32 C20 NOT ASSIGNED
A32 C21 01800104 C:FXD ELECT 230 UF +75=-10% 15VDCW 56289 300207G015DF4~-DSM
A32 (22 0160=-0128 C:FXD CER 2.2 UF 20% 25VDCHW 56289 5C152C25~-CML
A32 C23 0160-0128 C:FXD CER 2.2 UF 20% 25VDCHW 56289 5C152C25-CML
A32 C24 NOT ASSIGNED
A32 (25 0150=0084% C:FXD CER 0.1 UF +80~20% 100VDCW 72982 8131-100-651-10417
A32 (26 NOT ASSIGNED
A32 C27 0180=0104 C:FXD ELECT 200 UF +75=10% 15VDCW 56289 30D207G0150DF4~DSM
A32 (28 0180~=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A32 (29 0180=1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A32 CR1 1901=0040 DIUDE:STILICON 30MA 30WV 07263 FDG1088
A32 CR2 1901-0040 ODIODE:SILICON 30MA 30WV 07263 F0G1088
A32 CR3 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDG1088
A32 CR4 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A32 CRS 1901=0040 DICODE:SILICON 30MA 30WV 07263 FDG1088
A32 CR6 1901=0040 DIODE:SILICON 30MA 30wV 07263 FDG1088
A32 CR7 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDOGLO8S8
A32 CR8 1902=-0025 DIODE,BREAKDOWN:10.0V 5% 400 MKW 284890 1902-0025
A32 CR9 1901-0040 DIODE:zSILEICON 30MA 30WV 07263 F0OG1088
A32 CKR10 1902=0025 DIGDE, BREAKDOWN:10.0V 5% 400 MW 28480 1902-0025
A32 1C1 1826=-0043 IC:LINEAR 3PERATICONAL AMPLIFIER 28480 1826-3043
A32 L1 9100=3319 COIL:FXD 074 UH 28480 9100~3319
A32 L2 9100-=3318 COIL:FXD 0.58 UH 28480 9100-3318
A32 1.3 9100=3318 LOIL:FXD 0.58 UH 28480 9100-3318
A32 L4 9100=1627 CGIL/CHGKE 39 UH 5% 82142 15-1315-2J
A32 L5 9140=-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A32 L6 9140-0107 CCIL:FXD RF 27 UH 10% 99800 1840-38
A32 Pl 1250=-1339 CONNECTOR:CODAX RF SUBMINIATURE 98291 52-051-0000
A32 Jl 1854=0345 TSTR:SI NPN 80131 ZNS179
A32 Q2 1854=0345 TSTR:SI NPN 80131 2N5179
A32 Q3 1853-0203 TSTR:SI PNP 28480 1853-0203
A32 Q4 1854=0019 TSTR:SI NPN 28480 1854-0Q019
A32 Q5 1854=0053 TSTR: SI NPN 80131 2N2218
A32 Q6 1854=-0345 TSTR: ST NPN 80131 2N5179
A32 Q7 1853=0203 TSTR:SI PNP 28480 1853-0203
A3z Q8 1853=-0012 TSTR: SI PNP 80131 2N2904A
A32 R1 0698=-8177 R:FXD FLM 1.5 OHM 5% 1/4W 28480 0698-8177
A32 R2 0698=64464 R:FXD FLM 887 DHM 12 1/8W 28480 0698-4464
A32 R3 0698-=8177 R:FXD FLM 145 OHM 5% 1/4W 28480 0698-8177
A32 R4 0698=4354 R:FXD FLM 11.8 OHM 1% 1/8W 28480 0698-4354
A32 R5 0698-3441 R:FXD MET FLM 215 OHM 1% 1/8W 286480 0698-3441
A32 R6 0757=-0395 R:FXD MET FLM 56,2 OHM 1% 1/8W 28480 0757-0395%
A32 R7 0698=3443 R:FXD MET FLM 287 OHM 1% 1/8W 28480 0698=-3443
A32 RS 0757<0280 R:FXD MET FLM 1K GHM 1% 1/8W 28480 Q757-0280
A32 R9 0757=0393 R:FXD FLM 47,5 DHM 1% 1/8W 28480 0757-0393
A32 R10 0757=0739 RIFXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 R11 0757-=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 KlZ2 0757=0739 R:FXD MET FLM 2.00K OHM 1% 1/4W 28480 0757-0739
A32 K13 0757-0378 R:FXD MET FLM 11,0 OHM 1% 1/8W 28480 0757-0378
A32 R1l4 0757=0280 R:FXD MET FLM 1K (OHM 1% 1/8W 28480 0757-0280
A32 K15 07S7=-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A32 R16 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A32 R17 0698=4307 R:FXD FLM 14.3K OHM 1% 1/8W 28480 0698-4307
A32 R18 0757=03%93 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 K19 0698=4585 R:FXD FLM 348 J3HM 1% 1/4W 28480 0698-4585
A32 R21 NOT ASSIGNED
A32 R22 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393
A32 RZ3 0698=4480 R:FXD MET FLIM 158K OHM 1% 1/8W 28480 0698-~4480
A32 R24 0698=4480 R:FXD MET FLM 15,8K OHM 1% 1/8W 28480 0698~4480
A32 K25 0698=6473 R:FXD FLM B,06K OHM 1% 1/8W 28480 0698-4473
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Designation HP Part Number | Qty Description Code Mfr Part Number

A32 R26 0698-4473 R:FXD FLM 8.06K OHM 1% 1/8W 28480 0698=4473

A32 w27 0698-4539 R:FXD MET FLM 402K OHM 1% 1/8W 28480 0698-4539

A32 K28 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393

A32 R29 0698=4307 R:FXD FLM 1443K OHM 1% 1/8W 28480 0658-4307

A32 k30 0698-4595 R:FXD FLM 523 OHM 1% 1/4W 28480 0698-4595

A3z R31 0693~4451 R:FXD FLM 340 DHM 1% 1/8W 28480 0698-4451

A32 k32 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393

A32 R33 0698-4452 RIFXD FLM 374 JHM 1% 1/8W 28480 0698-4452

A3z K34 NOT ASSIGNED

A32 K35 NET ASSIGNED

A32 K36 0757=0393 R:FXD FLM 47.5 OHM 1% 1/8W 28480 0757-0393

A32 R37 0757~0409 R:FXD MET FLM 274 OHM 1% 1/8W 28480 0757-0409

A32 k38 0757-0393 R:FXD FLM 47.5 OHM 13 1/8W 28480 0757-0393

A32 K39 0698=4452 R:FXD FLM 374 OHM 1% 1/8W 28480 0698-4452

A32 k40 0757=-0284 RiFXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284

A32 R4l 0757=-0389 R:FXD MET FLM 33.2 OHM 1% 1/8W 28480 0757-0389

A32 k42 0757=0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 0757~-0346

A32 R43 0757=0346 R:FXD MEY FLM 10 OHM 1% 1/8W 28480 0757~0346

A32 Ras 0757-0389 R:FXD MET FLM 33,2 OHM 1% 1/8W 28480 0757-0389

A32 R45 0757=0284 R:FXD MET FLM 150 OUHM 1% 1/8W 28480 0757-0284

A32 R46 NOT ASSIGNED

A32 R47 0757=0437 R:FXD MET FLM 4750 OHM 1% 1/8W 28480 0757-0437

A32 Ra8 0638=7448 R:FXD FLM 100 OHM 0.1% 1/4W 28480 0698-7448

A32 k&9 0698=T7448 R:FXD FLM 100 OHM O.1% 1/4W 28480 0698-7448

A32 R50 NOT ASSIGNED

A32 K51 0757=0437 R:FXD MET FLM 4750 OHM 1% 1/8W 28480 0757-0437

A32A/8 03330-66564 PC ASSY: OUTPUT AMPLIFIER BOARD (OPTION 005) 28480 03330-66564

A3Z2 1 0140--0218 C: FXD MICA 180PF 2% 28480 Q140-0218

A32 C2 3160-2198 C. FXD MICA 20PF 5% 72136 RDM16C200J3C

A32 C3 0140-0200 C: FXD MICA 330 PF 5% 72136 ROMI15F391-J3C

A32 C4 0160--0990 C: FXD MICA 100 PF 2% 300VDCW 00853 ROM1I5F101G35

A32 C5 0140--0220 C: FXD MICA 200 PF 1% 300VDCW 28480 0140-0220

A32 CB (140 -0218 C: FXD MICA 160 PF 2% 28480 0140-0218

A32 C7 0160--2203 C: FXD MICA 9t PF 5% 72136 RDM15F91043C

A32 (8 0140--0210 C: FXD MICA 270 PF 5% 28480 (140-0210

A32 C9,C10 0180--0291 C: FXD ELECT 1.0UF 10% 35vDCW 56289 150D105X9035A2-
AN

A32 C11,C12 01600127 C: FXD CER 1.0UF 20% 25vVOCW 56289 5C13CS-CML

A32 €13 0150--0093 C: FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011

A32 Ci4 0180--0376 C: FXD ELECT 0.47 UF 10% 35vVDCW 56289 1600474X9035A2-
DYs

A32 CIS THRUCHS 0180-0281 C: FXD ELECT 1.0UF 10% 35vVDCW 56288 1560D1056X9035A2-DYS

A32 C18 0150-0042 C: FXD TI 47PF 5% 500VDCW 78488 TYPE GA

A32 C20,C21 0160-0127 C: FXD CER 1.0 UF 20% 25VDCW 56289 5C13CS-CML

A32 C22 THRU C24 0180-01186 C: FXD ELECT B.8 UF 10% 35VDCW 56289 1600685X903582-DYS

A32 C25 1180-0087 C: FXD TA 47 UF 10% 35VDCW 56288 1560D0476X803552-DYS

A32 C26,(27 01800116 C: FXD ELEC 6.8 UF 10% 35VDCW 56289 150D685X803582-0YS

A32 C28 0180 -0376 C: FXD ELECT 0.47 UF 10% 35VDCW 56289 1500474X9035A2-0YS

A32 CR1,CRZ 1902 -0556 DIODE: BRKDWN 200V 5% 1w 28480 1802-0556

A32 CR3,CR4 1801-0044 DIODE: SI 20MANY 28480 1801-0044

A32 CRH THRU CR8 1901-0040 DIODE: SI 30MA 30wV 07263 FDG1088

A32 CRYTHRUCRI12 1901--0044 DICDE: SI 20MA/TY 28480 1801-0044

A32 CR13THRU CRI8 1901-0040 DIODE: SI 30MA 30WV 07263 FDG1088

A32 CRI19 1901 0050 DIODE: Si 200MA AT 1V 07263 FDA 6308

A32 CR20,CR21 1802-0556 DIODE: BRKOWN 200V 6% 1w 28480 1802-0556

A32 CR22 18010050 DIODE: SI 200MA AT 1V 07263 FDA 6308

A3? CR23,CR24 1902 -3206 DIODE: BRKDWN 150V 5% 28480 1802-3205

A3Z 1C1 1826-0043 IC: LINEAR OPERATIONAL AMPLIFIER 12040 SL12795

A32 L1 9100-3319 COiL: FXD 0.74 UH 28480 8100-3319

A32 17,13 9100-3318 COfL: FXD 0.58 UH 28480 9100-3318

A32 L4 9140-0107 COIL: FXD RF 27 UH 10% 99800 1840-38

A32 Ly, L6 9140-0137 COfL: FXD RF 1000 UH 5% 28480 8140-0137

A32 L7 9140-0107 COIL: FXD RF 27 UH 10% 94800 1840-38

A32 P1 1250-1339 CONN: COAXIAL SUBMINIATURE 50 OHM 28480 1250-1339

A32 P2 1250-11986 CONN: BF SUBMINIATURE SERIES 98291 52-053-0000

A32 01 1853 0010 TSTR: S} PNP (SELECT FROM 2N32561) 28480 1853-0010

A32 02,03 H080-9041 TSTR: SELECTED 28480 5080-9041

A32 04,05 5080-9042 TSTR- SELECTED 28480 5080-8042

A32 Q6 1854--0351 TSTR: SI NPN 04713 2N3304

A32 Q7 1853--0312 TSTR: SI PNP 04713 2N5160

A32 08,09 1854 -0531 TSTR:. SI NPN 28480 1854-0631

A32 Q10 1853-0312 TSTR: St PNP 04713 2N5160

A32 an 1854-0308 TSTR: SI NPN 80131 2N3553

A32 Q12 1863--0313 TSTR: SI PNP 04713 MM 4018

A32 Q13 1854-0351 TSTR: SI NPN 04713 2N 3904




Table 6-1. Replaceable Parts{Cont'd)

S Mfr
Reference HP Part Number | Oty Description C Mfr Part Number
Designation ode
A32 Q14 1854--0039 TSTR: S NPN 80131 IN3063
A32 Q1% 1853-0010 TSTR: SI PNP(SELECT FROM 2N32b1) 28480 18530010
A32 016 1853 -0051 TSTR: SI PNP 80131 IN4037
A32 RI 0757-0277 R: FXD MET FLM 49.9 OHM 1% 1/8w 28480 0757-0277
A32 R2 07570283 R: FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A32 R3 0757--0384 R: FXD FLM 20 OHM 1% 1/8W 28480 0757-0384
A32 R4 0757-0277 R FXD MET FLM 49.9 OHM 1% 1/8W 24480 07570277
A32 R5 0757--0747 R: FXD FLM 5110 OHM 1% 1/4w 28480 07570747
A32 RS 0757-0283 R: FXD MET FLM 2.00K OHM 1% 1/8W 28480 07570283
A32 R7 0757-0428 R: FXD MET FLM 162K OHM 1% 1/8W 28480 0757-0428
A32 RS, RY 0683-0685 R: FXD COMP 6.8 OHM 5% 1/4w 01121 CB 88GH
A32 RIOTHRU R12 0757-0277 R: FXD MET FLM 499 0HM 1% 1/8W 28480 076/-0277
A32 R13 07570760 R: FXO FLM 20K OHM 1% 1/4W 28480 0757-0760
A32 R14 0767-0291 R: FXD FLM 24.8 OHM 1% 1/8W 28480 0757-0291
A32 R1b 21002060 R: VAR FLM 50 OHM 20% LIN 1/2w 28480 2100-2060
A32 R16,R17 0757--0442 R: FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0442
A32 RI8 06984135 R: FXD MET FLM 8.87K OHM 1.0% 1/2W 28480 0698 4136
A32 R19,R20 0757--0277 R: FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A32 R21,R22 0683-0685 R: FXD COMP 6.8 OHM 5% 1/4w 01121 CB 68GYH
A32 R23 07570277 R: EXD MET FLM 49.9 DHM 1% 1/8W 28480 0757-0277
A32 R24 0757-0428 R: FXD MET FLM 162K OHM 1% 1/8W 28480 0757-0428
A32 R25 07570283 R: FXO MET FLM 2.00K OHM 1% 1/8W 28480 07570283
A32 R26 0757--0747 R: FXD FLM 5110 OHM 1% 1/4W 24480 0757-6747
A32 R27 0757-0277 R: FXD MET FLM 49.9 OHM 1% 1/8w 28480 07570277
A32 R28 0757-0384 R FXD FLM 20 OHM 1% 1/8W 28480 0757-0384
A32 R29 0757-0283 R: FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A32 R30 0757-0442 R: FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A32 R31 07570270 R: FXD MET FLM 249K OHM 1% 1/6W 28480 0757-0270
A32 R32 0757-0442 R FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A32 R33 0757-0280 R: FXD MET FLM 1K OHM 1% 1/8w 28480 0757-0280
A32 R34 0757-0277 R: FXD MET FLM 499 0HM 1% 1/8W 26480 0757-0277
A32 R35 0698-3468 R: FXD FLM 1.07K OHM 1.0% 1/4W 01738 CMF 801,72
A32 R36 06871521 R: FXD FLM COMP 1500 OHM 10% 1/7W 01121 EB 1921
A32 R37 06871001 R: FXD COMP 10 OHM 10% 1/2W 01121 EB 1001
A32 R38 0698-3259 R: FXD FLM 7.87K OHM 1% 1/8W 28480 0698-3259
A32 R39 0698-7985 R: FXD FLM 2 OHM 5% 1/4W 28480 0698-7985
A32 R40 0684-3321 R: FXD COMP 3300 OHM 10% 1/4W 01121 83321
A32 R41 0757--0277 R: FXD MET FLM 49.9 OHM 1% 1/8w 78480 0757-0277
A32 R42,R43 0698-0001 R: FXD COMP 4.7 OHM 5% 1/2w 01121 EB47GD
A32 R44 THRU R47 06987990 B FXD MET FLM 200 OHM .01% 1/2W 28480 0698-7990
A32 R48 0698-8008 B: FXD MET FLM 357 OHM 0.1% 1/4W 28480 0698-8008
A32 R49 0698-8009 R FXD MET FLM 85 0HM 0.1% 0.1W 25480 0698-8009
A32 850 0698-7985 R: FXD FLM 20HM 5% 1/4W 28480 - 0698-7985
A32 R51 0698-3259 Bo FXD FLM 7.87K OHM 1% 1/8W 28480 06983259
A32 R52 06871521 R: FXD COMP 1500 OHM 10% 1/2W 01121 EB 1521
A32 P53 0687-1001 R: FXD COMP 10 OHM 10% 172w 01121 EB 1001
A32 Rb54 06843321 R: FXD COMP 3300 OHM 10% 1/4W 01121 CB 3321
A32 R55 R56 0757-0277 R FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A32 R57,Rb8 0884--1521 R: FXD COMP 1500 OHM 10% 1/4w vinz CH 1521
A33 03330-66528 1 PC ASSY:REFERENCE OSCILLATOR BOARD 28480 03330-66528
A33C1 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A33C2 0180-1T746 C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746
43303 0180-1T46 C:FXD ELECT 15 UF 10% 20VDCW 28480 01801746
A33CR1 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDGL088
A331C1 1826-0043 IC:LINEAR OPERATICNAL AMPLIFIER 28480 1826=0043
A33J1 12512969 CONNECTOR:PHONG, SINGLE JACK 27264 15-24=0501
A3342 1251-2969 CONNECTOR:PHOMNO, SINGLE JACK 27264 15-24=0501
A3343 1251-2969 CONNECTOR:PHONG, SINGLE JACK 27264 15-24=0501
A3344 1251-2969 CONNECTOR:PHOND, SINGLE JACK 27264 15=24=0501
43345 1251~2969 CONNECTOR:PHOND, SINGLE JACK 27264 15-24=0501
A33K1 0490-0339 1 RELAY:REED 1200 OHM 12vOC 02118 282-1A-12
A33L1 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
A33P1 1251-3132 1 CONNECTOR:UTILITY TYPE 3=-CONTACT 12881 A-1840=3=2
A33R1 0698-44T4 2 R:FXD FLM 8450 OHM 1% 1/8W 28480 0698~4474
A33R2 0698-44T4 R:FXD FLM 8450 OHM 1% 1/8W 28480 06984474
A33K3 2100~3204 1 R:VAR COMP 10K OHM 10% LIN 1/4W 28480 2100-3204
A33R4 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
433R5 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-06465
A33R6 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
A33R7 0698-3228 R:FXD MET FLM 49.9K OHM 1% 1/8H 28480 0698-3228
A33R8 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A335W1 3100-2730 1 SWITCH:ROTARY 28480 3100-2730
A33A1 0410-0457 1 OSCILLATOR (STD, OPTION 001, 004, 005) 28480 0410-0457
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Table 6-1. Replaceable Parts(Cont'd}

.. Mfr
Reference HP Part Number | Oty Description Mfr Part Number
Designation Code
43341 11452A 1 OSCILLATOR HI-STASILITY(QOPT 002) 28480 11452A
434 03330-66529 1 PC ASSY: REMOTE IN/OUT 28480 03330-66529
235 04350~ 66530 1 PC ASSY:30-25 VOLT BOARD 28480 03330-66530
A35C1 01800228 6 C:FXD ELECT 22 JF 10% 15VOCW 56289 1500226X901582=DYS
A35C2 0160-0157 C:FXD MY 0.0047 UF 10% 200VOCHW 56289 192P47292=PTS
A3503 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 1500226X901532=DYS
A35C4 0160-2207 2 C:FXD MICA 300 PF 5% 28480 0160-2207
A35C5 0160-0182 2 C:FXD MICA 47PF 5% 300VOCW 14655 RDML5E470J3S
A35C6 01600153 C:FXD MY 0.001 UF 10% 200VDCW 56289 192P10292=PTS
A35L7 0140-0214 C:FXD MICA 60 PF 5% 28480 0140=-0214
A35L8 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363
A35C9 0160~2204 C:FXD MICA 100PF 5% 72136 RDML5F101J3C
435010 01600153 C:FXD MY 0,001 UF 10% 200VDCW 56289 192P10292~PTS
A35C11 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 1500226X901582-DYS
A35C12 NOT ASSIGNED
£35C13 01603622 C:FXD CER 0.1 UF +80-20% 100VDCH 72982 8131-100-651-1042
A35C14 0180 -1743 C:FXD .1UF 35V 56289 150D 104X9035A2
A35CR1 1902 -3306 2 C:FXD MICA 100PF 5% 72136 RDM15F101J3C
A35CR2 1901 -0158 18 C:FXD MY 0.001 UF 10% 200vDCW 56289 192P10292-PTS
A35CKS 1901-0158 DIJDE:SILICON 04754 200 PIV 28480 1901-0158
A35CR4 1902-0041 DICDE:BREAKDOWN 5,11V 5% 04713 $110939-98
A35LRS 1902-3041 DICDE:BREAKDIWN 5.11V 5% 04713 $110939-98
A35CR6 1901-0158 DIGDE:SILICON 0.754 200 PIV 28480 1901-0158
A35CR7T NJIT ASSIGNED
A35CR3 N3JT ASSIGNED
A3SURY NJT ASSIGNED
A35CR10 NOT ASSIGNED
A35CR11L NOT ASSIGNED
A35CR12 1501-0158 DIDDE:SILICON O475A 200 P1V 28480 1901-0158
A3SCKL 3 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A35CK14 1901-0040 DIODE:SILICON 30MA 30WV Q7263 FDGLOBB
A350KLS 1902-0792 2 DIODEz:T+Ce REFe 11la7V 5% 5SO00MNW 04713 1N943
A35CK1le 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGLOBS
A39CK17 1901-0158 DIODE:SILICON 0.75A 200 PIV 28480 1301-0158
A35CkK18 1902~3246 2 DIODE BREAKDOWN:21a45V 2% 400MW 28480 1902-3246
A351C1 1820-01S6 6 IC:LINEAR VOLTAGE REGULATOR(INPUT) 28480 1820=-0196
A35]1Ce 1820-0196 C:LINEAR VCOLTAGE REGULATOR{INPUT) 28480 1820=-0196
A351L3 1620~0203 6 IC:JPERATIONAL AMPLIFIER 067263 SL8940
A351C4 NOT ASSIGNED
A351C5 1826=0043 IC:LINEAR OQPERATIGNAL AMPLIFIER 28480 1826-0043
A3501 1854-0087 TSTR:SI NPN 80131 2N3417
A35Q2 1854~-0087 TSTR:SI NPN 80131 2N3417
A35W3 1853-0052 & TSTR:SI PNP R 80131 2N3740
A35Q4 1853-0086 TSTR:SI PNP 80131 2N5087
As3505 1853=-0086 TSTR:SI PNP 80131 2N5087
A3506 1353-0086 TSTR:SI PNP 80131 2N5087
A35Q7 1853-0086 TSTR:SI PNP 80131 2N5087
A3508 1853-0052 TSTR:SI PNP 80131 2N3740
A3549 1854~0404 TSTR:SI NPN 28480 1854~0404
A35R1 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A35R2 0813--0028 2 R:FXD DEPC ALLOY FLM 1 OHM 1% 1/2W 91637 RS1A-T2-1R0O-K
A35R3 0683-2735 R2FXD COMP 27K 0OHM 5% 1/74W 01121 CcB 2735
A35R4 0757-0349 R:FXD MET FLM 22.5K OHM 1% 1/8W 28480 0757=-0349
A35KS 0698-44T71 4 R:FXD FLM 7.15K OHM 1% 1/8W 28480 0698=4471
A35R6 0757=0430 R:FXD MET FLM 2,21K OHM 1% 1/8W 28480 Q757=0430
A35R7 0757-0430 R:FXD MET FLM 2,21K OHM 1% 1/8W 28480 g757-0430
A35RE 0757-02717 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757=-0277
A35R9 Q757-0427 R:FXD MET FLM 1.5K DOHM 1Z }1/8W 28480 0757=-0427
A35K1I 0687-2731 13 R:FXD COMP 27K DHM 10Z 1/2W 01121 EB 2731
A35K11 NOT ASSIGNED
A35Kk12 0757=0277 R:FXD MET FLM 49,9 OHM 1% 1/8W 28480 0751-02177
A35k13 0687-2731 R:FXD COMP 27K OHM 10% 1/2W 01121 EB 2731
A35KR14 0757-0430 R:zFXD MET FLM 2,21K OHM 1% 1/8W 28480 0757=0430
A395R15 0757-0430 R:FXD MET FLM 2.21K OHM 1% 1/8W 28480 0757=-0430
A35k1l6 0757~0161 2 R:FXD FLM 604 OHM 1% 1/8W 28480 0757~0161
A35R17 0757-0451 4 R:FXD MET FLM 24.,3K DHM 1% 1/8W 28480 0757T=0451
A35R18 0811-1733 2 R:FXD WW 3 OHM 1% 1W 28480 0811=-1733
A35R19 0757~0349 R:FXD MET FLM 22.6K OHM 1% 1/8W 28480 0757=0349
A35R20 0698-3226 R:FXD MET FLM 6.,49K OHM 1% 1/8W 28480 0698=3226
A35R21 2100=1758 2 R:VAR WW 1K 3HM 5% TYPE V W 28480 2100-1758
A35R22 0757-0271 2 R:FXD MET FLM 124K OHM 1% 1/8W 28480 0757~0271
A35R23 0757-0349 R:FXD MET FLM 22.6K OHM 1% 1/8W 28480 0757=0349
A35R24 0698~447T1 RzFXD FLM 7.15K OHM 1% 1/8W 28480 0698=4471
A35R25 0757-0277 R:FXD MET FLM 49.% OHM 1% 1/8W 28480 0757~0277
A35R26 0687=2731 R:FXD COMP 27K DOHM 10% 1/2wW 01121 EB 2731
A35k27 0812--0095 2 R:FXD WW 2K OHM 3% 3w 01738 RS2B-95
A35K28 0757-0458 2 R:FXD MET FLM S51.1K OHM 1% 1/8W 28480 0757=-0458
A35K29 0757-02717 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757=-0277
A35R 30 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
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Table 6-1. Repiaceable Parts{Cont'd)

Reference . Mfr
. . t Description Mfr Part Number
Designation HP Part Number | Oty escriptio Code
A3SK31 0698-4435 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0693-4435
435R32 0698~008% 2 RIFXD MET FLM 2,61K OHM 12 1/8W 28480 0698-0085
A35R33 0812-0015 2 R:FXD WW 8 OHM 3% 3W 91637 RS23 - 95
A35K34 0757-0349 REFXD MET FLM 22.5K OHM 1% 1/8W 28480 0757-0349
A35R3> 0757~0468 2 R:FXD FLM 130K UHM 1Z L/B8W 28480 07570468
A35R36 07570349 R:FXD MET FLM 22.5K 0OHM L% 1/8W 28480 0757~0349
A35R37 0698-4442 9 R:FXD MET FLM 4.42K OHM 1% 1/84 28480 06934442
A35R38 0698-4121 4 R:FXD FLM 113K GHM L% L1/3W 28480 0698=4121
A35R39 0813-0009 4 RIFXD WW 125 JHM 3% 4w 28480 0813-0009
A35R4) 0811~1335 2 R:FXD WW L1K OHM 3% 3W 28480 08111335
A35R41 0811=1336 2 R:FXD WW L3K UHM 3% 34 28480 0811-1336
A35KR42 2100-0806 2 RIVAR Ww 5K OHM 5% 28480 2100-0806
A35R43 0698-4509 2 R:FXD FLM 80.5K CHM 1% 1/3W 28480 0698-4507
A35K4% 0698-2140 2 RIFXD MET FLM 2.49K OHM 1.0% 1/2W 28480 0698=3140
A35K45 0698-3497 R:FXD FLM €.04K CHM 1% 1/8W 28480 0698-3497
A35R46 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757=0401
A35R&T 0812-0015 RIFXD WW 8 DHM 3% 3 W 91637 RS-23 - 95
A435K48 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A35KR4Y 0757-0277 R:FXD MET FLM 49,5 OHM 1% 1/8W 28480 07570277
A35R50 0813-0009 R:FXD WW 125 DHM 3% 4W 28480 0813-0009
A35R5 1 0698-4121 RIFXD FLM L1.3K OHM 1% 1/8W 28480 06984121
A35 03330-66561 1 PC ASSY:3U=25 VILT BOARD 28480 03330-66561
(OPT 004}
A35 C1 01€0-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 1500226X901582-0YS
A35 C2 01600157 C:FXD MY 0.0047 UF 10% 200VDCW 56289 192P47292-PTS
A35 €3 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56289 150D226X901582-DYS
A35 Co 0160-2207 C:FXD MICA 300 PF 5% 28480 0160~2207
A35 C5 0160~0182 C:FXD MICA 47PF 5% 300VDCW 14655 RDM15E470J43S
A35 Cé 0160-0153 C:FXD MY 0.001 UF 10% 200VDCW 56289 192P10292-PTS
A35 C7 0140-0214 C:FXD MICA 60 PF 53 28480 0140-021%
A35 Cb 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363
A35 €9 0160=2204 C:FXD MICA LOOPF 5% 72136 ROM15F101J43C
A35 Clo 016G-0153 C:FXD MY 0.001 UF 10% 200VDCW 56289 192P10292-PTS
A35 C11 0180~02238 C:FXD ELECT 22 UF 10% 15VDCW 56289 150D226X901582-DYS
A35 C12 01802398 1 C:FXD AL ELECT 600 JF +75-10% 15VDCHW 56289 3906076015EL4
A35 C13 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 72982 8131 100 651-104Z
A35 C14 A2 0180-1743 C:FXD .1UF 35V 56289 150D 104X9035A2
A35 CR1 1902-3306 DICDE BREAKDOWN:36.5V 5% 400Md 28480 1502-3306
A55 CK2 1901=0158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0159
A35 CK3 1901=0158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158
A35 Cke 19020041 DICDE :BREAKDOWN 5.11V 5% 04713 $710939-98
A35 CKS 1302-0041 DIODE:BREAKDOWN 5411V 5% 04713 S710539-98
A35 CKo 1901:-0158 DIODE:SILICUN 0475A 200 PIV 28480 1901-0158
A35 CR7 1901-0158 DIGDE:SILICON 0.75A 200 PIV 28480 1901-0158
A35 CR8 1901-0158 DIODE:SILICON 0.754 200 PIV 28480 1901-0158
A35 CR9 1901-0158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158
435 CK10 1301-0158 DIBDE:SILICON 0.75A 200 PIV 28480 1901-0156
A35 CK1l NOT ASSIGNED
A35 CKi2 1901-0158 DIUDE:SILICON 0.75A 200 PIV 28480 1901-0158
A35 CKls3 1901=0040 DIGDE:SILICON 30MA 30WV 07263 FDGLO8R
A35 CR14 1901-0040 DIODE:SILICUN 30MA 30WV 07263 FOG1088
A35 Ckl5 19020792 DIODE:T«Ce REF. 1147V 5% 500MW 04713 IN943
A35 (xl6 1901=0040 DICDE:SILICON 30MA 30WV 07263 FOG1083
A35 CK17 1901=0158 DIODE:SILICUN 0,75A 200 PIV 28480 1901-0159%
A35 CR18 1902-3246 DICDE BREAKDUWN:ZZ2Le5V 2% 400MW 28480 1502-3246
A35 IC1 1820-0196 IC:LINEAR VOLTAGE REGULATGR(INPUT) 28480 1820-0196
A35 IC2 1820=0196 IC:LINEAK VOLTAGE REGULATORUINPUT) 28480 1820-0198
A35 1C3 18200203 C:OPERATIONAL AMPLIFIER 07263 SL8940
A35 iC4 1820=0430 1 IC:LINEAR, VOLTAGE REGULATOR 5V 28480 1820-0430
A35 1C5 1826~0043 IC:LINEAR GPERATIONAL AMPLIFIER 28480 1826-0043
435 Gl 1854~0087 TSTR:ST NPN 80131 2N3417
435 02 1854-0087 TSTR:SI NPN 80131 2N3417
A35 Q3 1853=0052 TSTR:S1 PNP 80131 2N3740
A35 Q4 1853-0086 TSTR:SI PNP 80131 2N5087
A35 Q5 1853-0086 TSTR:SI PNP 80131 2N5087
A35 Wb 1853=0086 TSTR:SI PNP 80131 2N5087
435 U7 1853~ 0086 TSTR:SI PNP 80131 2N5087
A35 w8 1853-0052 TSTR:SI PNP 80131 2N3740
435 W9 1854=0404 TSTR:SI NPN 28480 1854-0404
A35 K1 0757-0277 R:FXD MET FLM 49.% OHM 1% 1/8W 28480 07570277
A35 R2 A7 0813--0028 R:FXD DEPC ALLOY FLM 1 OHM 1% 1/2W 91637 RS1A-T2 1RO-K
A35 R3 06832735 R:FXD COMP 27K OHM 5% 1/4W oli21 CB 2735
A35 K& 0757-0345 RIFXD MET FLM 22.6K OHM 1% 1/8W 28480 0757-0349
A35 RS 0698-44T1 R:FXD FLM 7.15K 04M 1% 1/8W 28480 0698-44T1
A35 Kb 0757-0430 R:FXD MET FLM 2.21K UHM 1% 1/8W 28480 0757-0430
A35 K7 0757~0430 RIFXD MET FLM 2.21K OHM 1% 1/84W 28480 0757-0430
A35 R3 0757~0277 R:FXD MET FLM 49,5 OHM 1% 1/8W 28480 0757-0277
A35 K9 06984445 1 R:FXD FLM 5,76K OHM 1Z 1/8W 28480 0698-4445
A35 R10 0687-2731 R:FXD COMP 27K OHM 10% 1/2W 01121 EB 2731
A35 R11 NOT ASSIGNED
A35 R12 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
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Table 6-1. Replaceable Parts(Cont'd)

Reference . Mfr
- ! t Description Mfr Part Number
Designation | TP Part Number | Oty P Code
A35 R13 0687=2731 R:FXD COMP 27K OHM 10% 1/2W 01121 EB 2731
A35 Kl4 0757=0430 R:FXD MET FLM 2.21K OHM 1% 1/8W 28480 0757-0430
A35 K15 0757=0430 RIFXD MET FLM 2,21K OHM 1% 1/8W 28480 0757-0430
A35 R16 0757-0161 R:FXD FLM 604 DHM 1% 1/8W 28480 0757-0161
A35 R17 0757=0451 R:FXD MET FLM 24.3K DHM 1% 1/8W 28480 0757~0451
A35 K18 0811=1733 R:FXD WW 3 OHM 1% 1IW 28480 0811~1733
A35 R19 0757=0349 RIFXD MET FLM 22.6K OHM 1% 1/8W 28430 0757-0349
A35 k20 0698-3226 R:FXD MET FLM 6,49K OHM 1% 1/8W 28480 0658-3226
A35 RZ1 2100-1758 R:VAR WW 1K OHM 5% TYPE V 1W 28480 2100-1758
A35 R22 0757=0271 RIFXD MET FLM 124K OHM 1% 1/8W 28480 0757-0271
a35 K23 0757=0349 RIFXD MET FLM 22,6K OHM 1% 1/8W 28480 0757-0349
A35 K24 06984471 R:FXD FLM 7.15K OHM 1% 1/8W 28480 0698-4471
A35 K25 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A35 RZo 0687=2731 RIFXD COMP 27K OHM 10% 1/2W 01121 EB 2731
A35 K27 0812-0095 RIFXD WW 2K OHM 3% 3w 01738 RS28-85
A35 K28 0757~0453 R:FXD MET FLM 511K OHM 1% 1/8W 28480 07570458
A35 R29 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A35 R30 06983279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
A35 K31 0698=4435 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0698-4435
A35 R32 0698=0085 R:FXD MET FLM 2.61K OHM 1% 1/8W 28480 0698-0085
A35 K33 0812=0015 2 R:FXD WW 8 OHM 33 3w 28480 0812-0015
A35 R34 0757=-0349 R:FXD MET FLM 22.6K OHM 1% 1/8W 28480 0757-0349
A35 R35 0757~0468 R:FXD FLM 130K OHM 1% 1/8W 28480 0757-0468
A35 K36 0757=0349 RIFXD MET FLM 22.6K OHM 1% 1/8W 28480 0757-0349
A35 Ra7 0698=4442 RIFXD MET FLM 4.42K OHM 1% 1/8W 28480 0698~4442
A35 K38 0698-4121 R:FXD FLM 11.3K OHM 1% 1/8W 28480 0698-4121
A35 K39 0813-0009 RIFXD WW 125 OHM 3% 4W 28480 0813-0009
A35 R40 0811-1335 R:FXD WW 11K OHM 32 3W 28480 0811-1335
A35 R4l 0811-1336 R:FXD WW 13K OHM 3% 3W 28480 0811-1336
A35 R4z 2100-0806 R:VAR WW 5K OHM 5% 28480 2100-0806
A35 Ré&3 0698=4509 R:FXD FLM 8046K CHM 1% 1/8W 28480 0698-4509
A35 ka4 0698-3140 R:FXD MET FLM 2.49K CHM 1,0% 1/2W 28480 0698-3140
A35 K45 0698=3497 R:FXD FLM 6,04K DHM 1% 1/8W 28480 0698-3497
A35 R4b 0757=0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401
A35 R47 0812~0015 RIFXD WW 8 OHM 3% 3W 28480 0812-001%
A35 K48 068364725 RIFXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A35 K49 0757-0277 RIFXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A35 R50 0813-0009 R:FXD WW 125 OHM 3% 4W 28480 0813-0009
A35 R51 0698=4121 R:FXD FLM 11.3K OHM 1% 1/8W 28480 0698-4121
A3e 03330-66531 1 PC ASSY: 15.5 VOLT BOARD 28480 03330-66531
A36C1 0140-0199 2 C:FXD MICA 240 PF 5% 28480 0140-0199
A3602 0160-0154 CiFXD MICA MY 0.0022 UF 10% 200VOCW 56289 192P22292=PTS
A36C3 0160-0154 C:FXD MICA MY 0.0022 UF 10% 200VDCW 56289 192P22292=-PTS
A36Ca 0140-0199 C:FXD MICA 240 PF 5% 28480 0140=0199
A36C5 0180-0291 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 1500105X9035A2-DYS
A36Ce6 0170=0040 1 CiFXD MY 0.047 UF 10% 200VDCW 56289 192P47392=PTS
A36C7 0160-0155 C:FXD MY 0,0033 UF 10% 200VDCW 56289 152P33292=PTS
A36l 8 0160-0157 C:FXD MY 0.0047 UF 10% 200VDCW 56289 192P47292=PTS
A36L9 0160-0168 CiFXD MY 0.1 UF 10% 200VDCW 56289 192P10492=PTS
A36C10 0160-0155 C:FXD MY 0.0033 UF 10% 200VDCHW 56289 192P33292=PTS
A36C11 0160-0157 C:FXD MY 0.0047 UF 10% 200vVDCW 56289 192P47292—PTS
A36C12 ag 0160-3847 C:FXD .01 UF 25V 28480 0160—3847
A36CR1 1901-0040 DIJDE:SILICON 30MA 30WV 07263 FDGLOBS
A36CR2 1901-0158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158
A36CR3 1901-0158 DIODEzSILICON 0.75A 200 PILV 28480 1901-0158
A36CR4 15010040 DIODE:SILICON 30MA 30WV 07263 FDGLD88
A36CR5 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDGLO88
A36CR6 1884~0213 2 THYRESTOR=SCR 04713 1884-0213
A36CRT 1901-0200 2 DIODE:SILICON 100 PIV 3A 02735 1N4998
A36LR8 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOG1088
A36CR9 1902-0049 2 DICDE:BREAKDONN 6419V 5% 04713 $210939=122
A36LK10 1501-0158 DIODE:SILICON 0.75A 200 PIV 28480 1901=0158
A36CR11 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDGl088
A36CR12 1884-0213 THYRISTOR~SCR 04713 1884-0213
A36CR13 1901-0200 DIDDE:SILICON 100 PIV 3A 02735 1IN4998
A36Ck14 1902-0049 DIODE :BREAKDOWN 6,19V 5% 04713 $210939=122
A36CR15 1901-0158 DIODE:SILICON 0.75A 200 PIV 28480 1901-0158
A36CK1e 1901~0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
A36F1 2110-0417 2 FUSE:10 AMP AT 130V 71400 GBB~10
A36F2 21100417 FUSE:10 AMP AT 130V 71400 G88-10
A361C1 1820~0203 IC:0PERATIONAL AMPLIFIER 07263 SL8940
A361C2 1320=0203 IC:0PERATIONAL AMPLIFIER 07263 SL8940
A361C3 1820-0196 IC:LINEAR VOLTAGE REGULATOR(INPUT) 28480 1820-0196
A3oIC4 1820-0203 IC:0PERATIONAL AMPLIFIER 07263 SL8940
A301CS 1820-0196 IC:LINEAR VOLTAGE REGULATOR{INPUT) 28480 1820-0196
A361C6 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 518940
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Table 6-1. Replaceable Parts{Cont'd)

Reference L. Mfr
. : HP Part Number | Ot Description Mfr Part Number

Designation \ p Code
A36Q1 1854=0404 TSTR:SI NPN 28480 1854 = 06404
43602 1854~0039 1 TSTR:SI NPN 80131 2N3053
A36Q3 1853-0086 TSTR:SI PNP 80131 2N5087
43604 1853-0052 TSTR:S1 PNP 80131 2N3740
A3605 1854-0072 4 TSTR:SI NPN 80131 2N3054
A36K1 0811-2466 1 R:FXD WW 1.2 OHM 52 1/2W 28480 0311-2466
A36R2 0757-0401 R:FXD MET FLM 100 OHM 1% 1/84 26430 0757=0401
A36R3 0687-1231 3 R:FXD COMP 12K OHM 10% 1/2W 01121 ER 1231
A36R4 0757-0455 2 R:FXD FLM 36.5K OHM 1% 1/8W 28480 0757-0455
A36K5 0698-3497 RIFXD FLM 6.04K CHM 1% 1/8W 28480 0698~3497
A36R6 0698=4442 R:FXD MET FLM 4.42K UHM 1% 1/8W 28480 0698-4442
A36RT 0812-0039 1 R:FXD WW 2.2 0HM 3% 3W 28480 0812-0039
A36R8 0698-4457 R:FXD FLM 576 JHM 1% 1/8W 28480 0693-4457
A36K9 0698-3259 RIFXD FLM 7.87K CHM 1% 1/8W 28480 0693-3259
A36R10 0757-0346 RiFXD MET FLM 10 UHM 1% 1/BW 28480 0757-0346
236R11 0687-1231 RIFXD COMP 12X UHM 10% 1/2W 01121 EE 1231
A36R12 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 07570401
A30R13 0757-0455 R:FXD FLM 36.5K OHM 1% 1/8W 28480 0757=0455
A36R14 0598-3497 R:FXD FLM 6,04K GHM 1% 1/8W 2840 0603=3497
A36K15 0698-4473 R:FXD FLM 3.06K OHM 1% 1/8MW 28480 06584473
A36KR16 05983279 RzFXD MET FLM 4990 OUHM 1% 1/8W 28480 0693=3279
A36RLT 0757-0446 RIFXD MET FLM 15.0K UHM 1% 1/8W 28480 0757=0446
A356R18 0698-4123 R:FXD MET FLM 4$9 OHM 1% 1/8W 28480 0698=-4123
A36R19 0757-0401 RIFXD MET FLM 100 JHM 1% 1/84W 28480 0757-0401
A36R20 0757-0451 R:FXD MET FLM 243K OHM 1% 1/8W 28480 0757~0451
A36K21 0698-4482 R:FXD FLM 17.4K UHM 1% 1/8W 28480 06984432
A36R22 0698-4442 R:FXD MET FLM 4.,42K OHM 1% 1/8W 28480 0698~4442
A36R23 NGT ASSIGNED
A36K24 0811-1200 4 RIFXD WW 0.10 OHM 10% 2W 28480 0811-1200
A36R25 0687-1511 1 R:FXD COMP 150 OHM 10% 1/2W 0lizl £8 1511
A36R26 0757=0346 R:FXD MET FLM 10 3HM 1% 1/8W 28480 0757-0346
A36R27 0757-0280 RzFXD MET FLM 1K CHM i% 1/8W 28480 0757~0280
A36R28 0698-4442 R:FXD MET FLM 4.42K OHM L% 1/8W 28430 06984442
A36R29 0698-4442 R:FXD MET FLM 4.42K DOHM 1% 1/8W 28480 06986442
A36R30 0698-4123 R:FXD MET FLM 499 CHM 1% 1/8W 28480 0698-4123
A36R31 NOT ASSIGNED
A36R32 0757-0466 1 R:FXD MET FLM 110K OHM 1% 1/8W 28480 3757-0466
A36R33 0698~3498 1 R:FXD MET FLM 8,66K OHM 1% 1/8W 28480 0698~ 3498
A36R34 0587-1231 R:FXD COMP 12K OJHM 10% 1/2W 01121 £B 1231
A36R35 0698-3615 1 R:FXD MET OX &7 OHM 5% 2W 28480 0698=3615
A36R36 0698-4123 R:FXD MET FLM 499 OHM 1% 1/84 28480 0693=4123
A36R37 0757-0401 R:FXD MET FLM 100 OHM 1% 1/84 28480 0757=-0401
A36R38 0757-0451 R:FXD MET FLM 24,3K OHM 1% 1/8W 28480 0757=0451
A36R39 0811-1200 RIFXD WW 0.10 THM 10% 2W 28480 0811-1200
A36R&U 0811-1200 R:FXD WW 0.10 CHM 10% 2W 28480 0811~1200
A36R41 0811-1200 R:FXD WW 0410 OHM 10% 2W 284850 0811-1200
A36R42 0698~4442 R:FXD MET FLM 4.42K CHM 1% 1/8W 28480 0698=4442
A36R43 0757-0346 R:FXD MET FLM 10 JHM 1% 1/8W 28480 0757-0346
A36RG4 0757-0280 R:FXD MET FLM 1K UHM 1% 1/8W 28480 0757-0280
A36R45 0698-4442 R:FXD MET FLM 4,42K UHM 1% 1/8W 28480 06984442
A36R46 0598=4123 R:FXD MET FLM 499 CHM 1% 1/84W 28480 0698=4123
A36R4T 0698-4442 R:FXD MET FLM 4.42K OHM 1% 1/8W 28480 0698=4442
A36R48 0698-4482 R:IFXD FLM 17.4K OHM 1% 1/8W 28480 0698-4482
A36R49 0698-4517 1 R:FXD FLM 127K OHM 1% 1/8W 28480 0698-4517
A36R50 0698-3519 R:FXD MET FLM 12.4K UHM 1% L/8W 28480 06983519

A40 11452A 1 OSCILLATOR: Hi STABILITY 28480 11452A

OPTION 002 (includes the
following)
A40C1,C2 01801794 2 C:FXD 22UF 35V 28480 0180-1794
A40CR1 19010827 1 DIODE:CURRENT REGULATOR 28480 19010527
A40CR2 1902—-0018 1 DIODE:BRKDWN 11.7V 5% 04713 IN 941
A40CR3 1902-3073 1 DIODE:BRKDWN 4.32V 5% 04713 SZ 10938-77
A4041 12511633 1 CONN:PC 15PIN 71785 252—-16-30-310
A40Q1 1854-0071 1 TSTR: SI NPN ({selected from 2N3704) 28480 18540071
A40R1,R2 0811-3143 2 R:FXD 100HM 1% 28480 0811-3143
1145266501 1 PC ADAPTER 28480 114526650
10544-60011 1 CRYSTAL OSCILLATOR 28480 1054460011
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Table 6-1. Replaceable Parts(Cont'd)

Reference S Mfr
RN ber [ Qty Description Mfr Part Number
Designation | HP Part Num P Code
CHASSIS MOUNTED COMPONENTS

C1 01B0=2432 2 C:FXD AL ELECT 3000 UF +100-10% 55VDCW 56289 62010362

cz 0180=-2432 C:FXD AL ELECT 3000 UF +100-10% 55VDCHW 56289 62010362

c3 0180=-2431 2 C:FXD AL ELECT 5000 UF +100-10% 35VDCW 56289 52D10361

c4 0180-2431 C:FXD AL ELECT 5000 UF +100-10% 35VOCH 56289 62010361

[%-1 0180-2469 1 C:FXD AL ELECT 65000 UF +75=10% 15VDCW 56289 3607059

CRL 1901=0526 3 DIDDE ASS5Y:SI 100V 14099 S5CAJL

CRr2 1501-0526 DIODE ASSY:SI 100V 14099 SCaJl

CR3 1901-0526 DIDDE ASSY:zS5I 100V 14099 SCAJL

CR4 1906=-0037 1 DIODE ASSY:SINGLE PHASE F/W BRIDGE 04713 MDA ©9380=1

J1 1250-0102 8 CONNECTOR : BNC 28480 1250-0102

J2 1250-0102 CONNECTOR:BNG 28480 1250-0102

43 1250-0102 CONNECTOR :BNC 28480 1250=0102

J4 1250-0102 CONNECTOR:BNC 28480 1250=-0102

J5 1250-0102 CONNECTOR:BNC 28480 1250=0102

J6 1250-0102 CONNECTOR:BNC 28480 1250=-0102

J7 1250-0102 CONNECTOR:BNC 28480 1250=0102

48 1250-0102 CONNECTOR :BNC 28480 1250-0102

B1 03330-69501 1 FAN 28480 3160=0259

01 1854=0072 TSTR:SI NPN 80131 2N3054

Q2 1854=-0072 T5TR:SI NPN 80131 2N3054

c3 1854-0072 TSTR:SI NPN 80131 ZN3054

'L 1853-0052 TSTR:SI PNP 80131 2N3T40

[+ 1B54-0439 2 TSTR:SI NPN 04713 2N3055

o6 1854=0439 TSTR:SI NPN 04713 2N3055

Rl 2100-3267 i b R:VAR 5K OJHM (3330A LEVEL) 28480 2100=3267

51 3100-2731 1 SWITCH:LINE 2B4B0 3100-2731

52 (B ONLY) 3100-2732 1 SWITCH: LEVELING 28480 3100-2732

s3 3103-0016 1 SWITCH: THERMAL 14604 3450

T 9100-3271 1 TRANSFORMER 28480 9100-3271

T2 9100-3272 1 TRANSFORMER (ISOLATION) (OPTION 004) 28480 9100-3272

MISCELLANEOUS

1250-0083 1 CONNECTOR:RF 24931 28JR—130-1

a10 09600443 1 MODULE:POWER INPUT 28480 09600443
8120-1538 1 CABLE:AC POWER 28480 8120—1538
9320-1632 1 OPERATING CARD 28480 9320-1632
0370-1005 1 KNOB: POINTER (REF TUNE) 28480 0370-1005
0370-1107 1 KNOB: POINTER BAR (LINE) 28480 0370-1107
0370-1099 (B ONLY) 2 KNOB: POINTER (REF OSC)(LEVEL) 28480 0370-1099
0370-1099 (A ONLY) 1 KNOB: POINTER (REF 0SC) 28480 03701089
0370-2252 1 KNOB: 1/2 BAR/SKT (KEYBOARD RELEASE) 28480 0370-2252
0370-2256 (A ONLY) 1 KNOB: AMPLITUDE 28480 0370-2256
0370-2369 (001)(A ONLY) 1 KNOB: AMPLITUDE 28480 0370-2369
0370-2370 (005)(A ONLY) 1 KNOB: AMPLITUDE 28480 03702370

CABLE ASSEMBLIES

03330-61606 1 CABLE ASSY: CLEAR 28480 0333061606
03330-61607 1 CABLE ASSY: WHITE (8 IN) 28480 0333061607
03330-61608 1 CABLE ASSY: BROWN (9 IN) 28480 03330-61608
03330-61609 1 CABLE ASSY: RED 28480 03330-61609
0333061610 1 CABLE ASSY: YELLOW 28480 03330-61610
03330-61621 1 CABLE ASSY: VIOLET 28480 03330-61621
03330-61612 1 CABLE ASSY: GRAY (7 IN) 28480 03330-61612
03330-61613 1 CABLE ASSY: WHITE (10 IN) 28480 0333061613
03330-61614 1 CABLE ASSY: BROWN (10 IN) 28480 0333061614
03330-61615 1 CABLE ASSY: ORANGE 28480 03330-61615
03330-61616 1 CABLE ASSY: GREEN 28480 03330-61616
03330-61617 1 CABLE ASSY: BLUE 28480 0333061617
0333061618 1 CABLE ASSY: GRAY (16 IN} 28480 03330-61618
0333061622 1 CABLE ASSY: OPTION 001 28480 03330-61622

33304-B-2625

plo Figure 6-1. Chassis Mounted Components.
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Reference i Mfr
. A t D
Designation HP Part Number | Qty escription Code Mfr Part Number
MECHANICAL PARTS LIST

MP1 03330-24703 TRIM:TOP FRONT PANEL 28480 03330-24703

MP2 03330-04117 COVER:TOP 28480 03330-04117

MP3 03330-04101 COVER:CARD NEST 28480 03330-04101

M4 03330-64108 COVER:CARD NEST 28480 03330-64108

MP5 03330-04102 COVER:CARD NEST 28480 03330-04102

MP6 03330-04103 COVER:CARD NEST 28480 03330-04103

MP7 03330-01204 BRACKET:LEFT FRONT-REAR 28480 03330-01204

MP8 NOT ASSIGNED

MP9 03330-01206 BRACKET:RIGHT REAR 28480 03330-01206

MP10 03330-01208 BRACKET:RIGHT FRONT 28480 03330-01208

MP11 NOT ASSIGNED

MP12 NOT ASSIGNED

MP13 03330-66604 ATTENUATOR ASSY: CONSTRUCTION 28480 03330-66604

MP14 03330-01205 BRACKET:HEAT SINK 28480 03330-01205

MP15 03330-22001 FRAME:SIDE 28480 03330-22001

MP16 5000-0052 TRIM 28480 5000-0052

MP17 03330-04118 COVER:BOTTOM 28480 03330-04118

MP18 03330-01201 BRACKET:MOTHER BOARD 28480 03330-01201

MP19 03330-04115 COVER:RIGHT SIDE 28480 03330-04115

MP20 5060-8735 HANDLE ASSY: RETAINER 28480 5060-8735

MP21 NOT ASSIGNED

MP22 NOT ASSIGNED

MP23 5060-0222 HANDLE ASSY 28480 5060-0222

MP24 1490-0030 STAND TILT 28480 1490-0030

MP25 5060-0767 FOOT ASSY 28480 5060-0767

MP26 03330-24710 TRIM:BOTTOM FRONT PANEL 28480 03330-24710

MP27 03330-60202 PLATE:DIGITAL CARD NEST 28480 03330-60202

wmP28 03330-24701 SPACER:FRONT PANEL 28480 03330-24701

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 03330-04116

MP34 03330-26606 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 03330-26605 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

03330-09301 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

P44 03330-04703 SPACER:READOUT SUPPORT 28480 03330-04703

MP45 a4 KEYBOARD KEYS (SEE FIGURE 6-3)
0370—2940 KEY:FREQ 28480 0370-2940
03702941 KEY:FREQ STEP 28480 03702941
0370—-2942 KEY:AMPL 28480 0370—2942
0370-2928 KEY:AMPL STEP 28480 0370--2928
0370-2321 KEY:0 {B ONLY) 28480 0370-2321
0370-2207 0370-2207
0370--2312 KEY:1 28480 0370-2312
03702313 KEY:2 28480 0370-2313
0370-2314 KEY:3 28480 0370-2314
0370-2315 KEY:4 28480 0370-2315
0370-2929 KEY:5 28480 03702929
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
03702932 KEY: HZ 28480 0370-2932
03702933 KEY: KHZ 28480 0370-2933
03702934 KEY: MHZ 28480 0370-2934
0370-2935 KEY:FREQ DIV 2 28480 0370-2935
0370-2936 KEY:FREQ DIV 10 28480 0370-2936
0370-2937 KEY:FREQ UpP 28480 0370—2837
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Reference . Mfr
. . Number | Qt Description Mfr Part Number
Designation HP Part Y P Code
KEYBOARD KEYS (CONTINUED)

03702938 KEY:FREQ X 2 28480 0370-2938
0370-2939 KEY:FREQ X 10 28480 0370-2939
0370-2918 KEY:FREQ DN 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 28480 0370-2923
0370-2924 KEY:AMPL DN 28480 0370-2924
03702925 KEY:1ST POINT 28480 0370-2925
03702926 KEY:START SGL 28480 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 0333061202

MP52 1390-0245 LATCH SHAFT 28480 1930-0245

MP53 03330-20203 PANEL:FRONT LEFT (A, B 50 OHM) 28480 0333020203
03330-20204 PANEL:FRONT LEFT (A, B 75 OHM) 28480 03330-20204

MP54 NOT ASSIGNED

MPE5 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 28480 03330-20202

MP59 NOT ASSIGNED

MP60 12500102 CONNECTOR:BNC (2 EA.) 28480 1250-0102

MPB1 03330-01207 CLAMP:CABLE CONNECTOR 28480 03330-01207

MP62 1460-1325 SPRING:EXTENDER 28480 1460-1325

MPE3 03330-61204 BRACKET ASSY:BUSHING 28480 03330-61204

MP64 5040-5980 FOLLOWER:DETENT 28480 5040-5980

MPE5 03330-64705 SUPPORT:READOUT 28480 03330-64705

MP66 NOT ASSIGNED

MPB7 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 03330-61101

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 0333024702 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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MP1

Front Panel Assembly
(see Figure 6-3)

MPS

MP6

o

MP34

fo)
5 -
3/4" MP35
1” MP36
”
o 11/4" MP37 A
—+——— Rear Panel Assembly

(see Figure 6-4)

MP23

6-50

Figure 6-2. Main Assembly Mechanical Parts.
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Pushbutton switch replacement
may require breaking the retainer
to remove the defective switch.

50405958

Figure 6-3. Front Panel Mechanical Parts.

/MP76
MP77
o |
4 — MPY78

MP80 \l\

Figure 6-4. Rear Panel Mechanical Parts.
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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, schematic 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).

REFERENCE

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.

DESIGNATIONS

ASSEMBLY
REFERENCE
DESIGNATION

N

ASSEMBLY
NAME

(INCLUDES A2AI SUBASSEMBLY)

ASSEMBLY
PART NUMBER

POWER SUPPLY (OOXXX-6650l)

JACK XA2 IS MOUNTED ON
CHASSIS OR ANOTHER ASSEMBLY

PLUG Pl IS MOUNTED ON ASSEMBLY OR IS PART
F Y OF THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS A2P1)

O ——— o = m——

6

g
MALE STANDOFF
PIN CONNECTOR

XA2 PI
RN |
Pl IS NOT MOUNTED o b4 R3 TEST VOLTAGE Ql
ON A2 ASSEMBLY : 3 P XAZ
(COMPLETE DESIGNATOR IS PI) P H2e020 > 2
o | _ a2 COMPLETE DESIGNATOR IS A2R4
SR4
i | b3
J, Pl L, SUBASSEMBLY OF A2 DENOTES SCHEMATIC
; : 4 (COMPLETE DESIGNATOR IS A2Al) ON WHICH CONNECTION
: j ]
_‘—“<€‘1 ‘§NUMBER INDICATES Al .
PIN OF XAZ AND PI [PHOTO-CHOPPER 0SC |
. / I |
924 |8 | _ . 92,
]\FEMALE PIN

WIRE COLOR. COLOR CODE IS THE SAME

| \§ | Rl R2 |
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND- | \§ l CONNECTOR ON

NUMBER INDICATES BASE %DLO/-'??, SECAOND I ?WFAFY E%’;Még%&lc’ﬂé’lgf?gg COMPLETE NOT BEMﬁrlMOBRI’:';\?ﬂég ,x‘r‘ﬂ/A WHT/RED WIRE
NUMBER INDENTIFIES WIDER STRIP, AND DESSIGNfZOR
1S A2AIRI

THE THIRD INDICATES THE NARROWER / fﬁ’ ESV’ \g\/'%

STRIP. (924, DENOTES WHT/RED/YEL WIRE) I
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

$7D-B-2i92

7-1
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Table 7-1. Assembly Identification and Location.

Model 3330A/B

Assembly L -hp- Part No. Name Model Schematic
ATA 03330-66567 Keyboard 333CA 1
A1B 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 33308 2
A4 03330-66504 Mother Board 3330A-3330B
AbB 03330-66505 Digital Output 3330A-3330B 28
A6B 03330-66576 Digital Input 33308 24
ABB 03330-66577 Digital Input (Option 004) 33308 25
ABA 03330-66578 Digital Input 3330A 24
ABA 03330-66579 Digital Input (Option 004) 3330A 25
A7 03330-66507 CPU 3330A-3330B 27
A8 03330-66575 Control 3330A-33308B 26
A9 03330-66510 N4 Counter/Sampler 3330A-3330B 5
A10 03330-66509 N4 VTO 3330A-3330B 3
Al 03330-66510 N3 Counter/Sampler 3330A-33308B 5
A12 03330-66511 N3 VTO 3330A-3330B 4
A13 03330-66510 N2 Counter/Sampler 3330A-33308B 5
Al4 03330-66511 N2 VTO 3330A-3330B 4
A15 03330-66513 N1 Counter/Sampler 3330A-3330B 7
A16 03330-66512 N1 VTO 3330A-33308B 6
A17 03330-66514 20 MHz VCXO 3330A-3330B 19
A18 03330-66515 Ref Freq Sampler 3330A-33308 18
A19 03330-66516 Sweep Generator 3330A-3330B 20
A20 03330-66517 SL3VTO 3330A-3330B 9
A21 03330-66532 SL2 Mixer/Phase Detector 3330A-3330B 8
A22 03330-66517 SL2 VTO 3330A-3330B ¢]
A23 03330-66533 SL1 Phase Detector 3330A-3330B 10
A24 03330-66520 SL1 Mixer 3330A-3330B 10
A25 03330-66521 SL1 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 33308 17
A30 03330-66525 Output Mixer 3330A-3330B 12
A31B 03330-66570 Attenuator 75 §2 {Option 001) 33308 13
A31B 03330-66526 Attenuator 50 33308 13
A32A 03330-66572 Output Amplifier 50 2 3330A 13
A32A 03330-66571 Output Amplifier 75 © (Option 001) 3330A 13
A32B 03330-66527 Output Amplifier 3330B 13
A32A/B 03330-66564 Output Amplifier 50 2 (Option 005) 3330A-33308 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-33308B 21
A37 03330-66562 BCD Output {Option HO3) 3330A-33308B Special




Model 3330A/B Section VII

Table 7-2. Table of Symptoms.

1. SWEEP OUTPUT does not work properly, but OUTPUT 50 Q is | Sweep Generator (A19) is defective.
sweeping when viewed on an oscilloscope

2. “OUT OF RANGE" does net light when unit goes out of range. | a. Press the following keys:
(1) FREQ (3)5

(201 (4) MHz

b. Check XABB pin J.
(1) Hf XA6B pin Jis LOW, check A3CR20 thru A3CR24.
(2) 1f XA6B pin Jis HIGH, replace A6.

3. ““CTR" does not light when a frequency sweep is in progress and | a. Set :
FREQ is pressed: (1) TIME/STEP to 3000 msec.
{2) SWEEP to:

FREQ
BOTH

(3) STEPS 10 10.
b. Press the following keys:

(1) FREQ (5) FREQ (8) FIRST
25 STEP POINT

(6) 1 (9) START
(3) - CONT
(4) MHz {7) MHz (10) FREQ

c. Connect a logic probe to XAGBB pin 11. If pin 11 is HIGH,
replace AG. If pin 11 is LOW, check A3CR1.

4. "CTR" does not light when an amplitude sweep is in progress | 2. Set :
and AMPL is pressed. (1) TIME/STEP to 3000 msec:

(2) SWEEP to:
AMPL
BOTH

(3) STEPS to 10
b. Press the following keys:

(1) AMPL (5) 1 (8) START
(2) 0 (6} + dBm CONT
(3) + dBm (7) FIRST (9) AMPL
(4) AMPL POINT

STEP

c. Connect A Logic Probe to XABB pin M. Pin M should be low. f
pin M is HIGH, replace A6. If pin M is LOW, check A3CR25.

5. “MIN’ does not light at the end of a frequency sweep. a. Set:
{1) TIME/STEP to 3000 msec:

{2) SWEEP to:
FREQ
UP

(3) STEPS 10 10.
b. Press the following keys:

(1) FREQ (4) FREQ (6) MHz
(2) 5 STEP (7) FIRST
(3) MHz (5} 1 POINT

c. Check XABB pin 15.If pin 15 is HIGH, replace A6. If pin 15 is
LOW, check A3CR2.

6. “MAX’ does not light at the end of a frequency sweep. a. Set:
(1) TIME/STEP to 3000 msec.

(2} SWEEP to:
FREQ
DOWN

(3) STEPS to 10.

b. Press the following keys: {Continued)

7-3
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Section VII

Model 3330A/B

Table 7-2. Table of Symptoms (Cont’d).

(1) FREQ (4) FREQ (6) MHz
(2) 5 STEP (7) FIRST
(3) MHz {5) 1 POINT
c. Check XABB pin 16. If pin 16 is HIGH, replace AB. If pin 16 is
LOW, check A3CR3.
7. “MIN" does not light at the end of an amplitude sweep. a. Set:
(1) TIME/STEP to 3000 msec.
(2) SWEEP to:
AMPL
upP
(3) STEPS t0 10.
b. Press the following keys:
(1} AMPL (4) AMPL (6) + dBm
(2) 0 STEP (7) FIRST
(3) + dBm (5) 1 POINT
c. Connect Logic Probe to XA6B pin T. If pin T is HIGH, replace
AB. If pin T is LOW, check A3CR26.
8. "MAX" does not light at the end of an amplitude sweep. 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 (6) + dBm
(2) 0 STEP (7) FIRST
(3) + dBm (5) 1 POINT
c. Check XABB pin U. If pin U is HIGH, replace A6. If pin U is
LOW, check A3CR27.
9. “STEP" does not light when FREQ a. Press: FREQ
STEP STEP
b. Check XA6B pin 10. If pin 10 is HIGH, replace AB, If pin 10 is
is pressed. Display shows anew frequency step when entered. LOW, check A3CRS8 and A3CR9.
10. “STEP" does not light when AMPL a. Press: AMPL
STEP STEP
b. Check XA6B pin S. If pin S is HIGH, replace A6. If pin S is
is pressed. Display shows a new amplitude step when entered. LOW, A3CR28 and A3CR29.

11. Output frequency is correct but display is incorrect. One or more numeric digits are probably defective. Try exchanging
the digit with one that is displaying the correct number. {f the
problem is transferred to the new position, replace the defective
numeric digit. If the problem is not transferred, check the W5 cable,

12. Output amplitude is correct but display is incorrect. 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.

13. Sweep functions do not work properly. For example: Check the following in order:

a. When the mode switch is changed from AMPL to FREQ, the 1. Check all front panel slide switches to see that they are securely
unit continues to sweep amplitude. in their detents.
b. Wr?en thg mode switch is changed from FREQ to AMPL, the 2. Check to see that the cable is securely fastened to the SLIDE
unit continues to sweep frequency. SW Connector on the Mother Board,
c. Sweep direction (UP, BOTH, DOWN) and STEPS appear to .
have no effect. TIME/STEP appears to have no effect when 3. Go to Step 7 of the Controiler Troubleshooting.
changed.
14. 3330A/B will operate satisfactorily from the front panel but | 1. Check the programming source to see that is is working
WILL NOT operate properly when programmed remotely. properly.
2. Replace A6. Could also be A7 or AS.

74



1,2.

REFERENCE FREQUENCY NOTES
p/o Figure 7-1

This check insures that the 100 kHz Reference Signal
is being supplied to each of the N-loops.

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

9,10.

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 Al7
assembly.

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

On the rear panel of the 3330B, turn the
Reference Oscillator to Internal. Turn REF
TUNE to OFF.

Scans by ArtekMedia © 2008

3330A-C-2886

21.
Go to FREQUENCY SECTION TROUBLE-
SHOOTING TREE.
19. YES 20.
At XA17 pins (20 MOD), does counter read | NO
20 MHz + 20 Hz? Counter sensitivity 1 volt. > Replace AL7.
3. YES 12. 14.
Set counter sensitivity to 0.1 volt. At Rear Panel | NO | At XA17 pin M, does counter read 20 MHz | YES o
1 MHz output, does counter read 1 MHz % 1 Hz? | *20Hz? b
NO
2. YES 13, Y
Set Counter SENSITIVITY to 1.0volt. Set
Counter TIME BASE to 10 secs. Check pins on Replace Al7.
| XA17 labeled: (Counter ac coupled)
N4 100 K N2 100K
N3 100K N1 100K
In each case, does counter read 100 kHz * 0.1 Hz?
NO
4. 5
At XA17 pin S (20 MOD), with a counter sensi- | YES Replace A7
tivity of 0.1 volt, is frequency 20 MHz + 20 Hz? = N
NO
6. \ 15.
Remove A18.
9.
a. Set the output of an external dc supply to
7 0 voits £ 0.5 volts. 10
= b. Connect the dc supply to XA17 pin labeled -
YES “Control”.
Does Counter read 20 MHz + 1 kHz at XA17 c. Try adjusting the dc supply to obtain
Pin §? 20MHz + 20Hz at XAl7 pin labeled
20 MHz OUT.
NO DO NOT EXCEED +4 VOLTS AT XAI7 PIN
LABELED “CONTROL”.
8. Y 11.
Replace A17.

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 A18.

Put A18 back in unit.

YES

Can 20 MHz + 20 Hz be obtained?

18.
Replace A18.
A
16. YES
Is the signal at XA18 pin D labeled FREQUENCY
REFERENCE 5 MHz * 1.0 Hz?
NO
17. A
Replace A33.

NO
y

Replace A17.

Figure 7-1. Reference Frequency Troubleshooting Tree.
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INSTRUCTIONS FOR CONTROLLER TROUBLESHOOTING
p/o 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 number 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 of troubleshooting to
component level. This method requires a replacement set of
Controller assemblies (A5, A6, A7, and A8). Use the fol-
lowing procedure to isolate the problem.

1. Perform the checks outlined in the Reference Fre-
quency Troubleshooting Tree, Figure 7-1. This will
verify that the 2 MHz clock is working.

2. Perform Step 1 of the Controller Troubleshooting
Tree.

3. If the instrument does not start up properly,

a. 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.

b.  If the start-up pulse is not being applied to the
Controller, replace A19 as indicated in Step 4.

c. It 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.

4. 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.

7-6

In the event that troubleshooting by the board substitution
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 flowcharts 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.

1. Perform the checks outlined in the Reference Fre-
quency Troubleshooting Tree, Figure 7-1. This will
verify that the 2 MHz clock is working.

2. Conncct the data inputs of a logic state analyzer, such
as the -hp- Model 1601A, 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 con-
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.

3. 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
used 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.

4. Set the logic state analyzer Trigger Word switches to

ROM state address 200 as follows:

8andabove 7 6 5 4 3 2 1 0

OFF HI LO LO LO LO LO LO LO

5. Set other logic state analyzer controls as follows:
LOGIC . ... ... ... . ... ... ... .. POS
CLOCK . ... ... . . . POS
THRESHOLD. ... ... ... ... .. .... TTL
SAMPLEMODE . . .. ........ ... SINGLE
TRIGGERMODE . . . .. .. START DISPLAY
DELAY SET switches . .. ... ...... ZERO
Adjust COLUMN BLANKING to display eight
columns.

6.  Turmn 3330A/B power switch to STDBY. Press logic
state analyzer RESET button, then turn 3330A/B on.
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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 analyzer display remains blank,

check the clock connection and/or

1

b

Torn the it OF] then ON

The following indwators should e it o the
Trom panel fno additonal indicators slould
HINETTRY

FREQUINCY 0 Hz AMPLITUDY - 8655 dBm

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,
Al9.

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.

@000 00

— RA7 — DATA BIT 7

Go o Frequency Stction Troubleshooting,

Below e several symptoms indicating the unit
did ool go Uwough the startup procedure cor
rectly . Choose the set of symptoms that fits your
case and replice the mdicated assembly

. Nueric Duplay and Fnunciator Display are
both incorrect (U and - 8655 ineorrect. aod
additional words light o dBo andjor Hy fail
to light.} Replace CPEICONTROL (A7 and
A¥).

b Numeric Display incorrect and Eaunciator
Display s correct. Replace the Digital Out-
pul Assembly (AS)

v, The Numeric Displuy is correct but the
Enunciators are incorrect

(11 1 additionat words light. teplace the
Digital Input assembly (A6 ).

(2) H any of the tollowing words fail (o
light. check the pins indicated below. If
the logic is correct. replace the indicated

A8
TEST_JACK
F
pATA BIT 2 —RA2—(D
DATA BIT | — RAI—1(3)
DATA BIT 0 — RAO—H@)
DATA BIT 3— RA3—H(5)
DATA BIT 4 —RA4 —H®)
DATA BIT 5 — RAS—{(7)
DATA BIT 6 — RA6 —H(B)
CONTROLLER TROUBLESHOOTING TREE
2 4
T Do the indicators light properly? YES -
NO
i
Conneet the logic probe to Pin 2 of XaoB. Ispin | YES
2 LOW?
NQ
4

Replace ALY

LED'S. I the logic is not correct,
teplace the Digital  Input Asserubly

(A6)
Pinson Possible LED
Words  XAGB  Logic  (on Display)
dBm 17 8] 2;((\::::2
R

7

Disconnect KEYBOARD and SLIDE SW gt connec
tors on {ront of the Motlierboard

Iy to program with a card reader the same Fre
quency or Amplitude which Guiled i previous tree

e tullowing is « list of possible results, Choose tic
one {a or b that best fits your vhservatims,

El

Instrument will program neither remotely nor

from the front panel

Solution

() First oy seplacing the Dwital biput
Asserubly (A0)

(2310 (1) does nae salve the problen, try
replacing the CPUControl Assembly (A7
and AR)

[ustument  operates properly  when  pro
crammed from the reas panel

(1) Pertonn Cootroller-Keyhoard  Isolation
{hecks,

() I the Controlier-Keybourd  bokation
checks indicate the problem i in the
Controller. replace the Digital it as-
sembly (A6)

3330A-8B-2898




] 203 . am B 1 366
8 GT 05 I 1 I 1
3 RNUM
94 | RCHF o] 0 127
SAA
000
GTO00 1 | |
RNUM Clear M Reg, Num Flag, |
RCHF Conditional Halt Flag. Set 074 53 062 Qo0
[oF: .
géR o S 45 | RDM gg S—R Subtract 4LSB Of A Reg <
I0R 16 68 ATR 4 From hgem(iry IAd?\/r‘ess 10. 5
101 TTA RDM Store Result In emory
P3 Was Set To 1 In State 109
I 200 q 114, SAA ”3 WTM Address 10. 253
TTP 6 Clear P Reg And First Six 167 1QN 124 72 1
oTDL Bits Of Decimal Register 39| GT 13 1 M GT 07
SAA ’ o Load Alternate Address. 128
95 | LAA
S 1 Inhibit Instructions
242 RO am
oTDL Set P Reg To 0100. Set 127
ADD 2 | Decimal Reg For Freq JOR-CCY 4
TTP Display. TMS | 5 0 os
40 | TTP Transfer M Reg To P Reg. 3i2 54
96 | CLS 46 " 59
h KEA GT 10 I 2 364 4
027 KFB 102 e9 RDM l 12 |
I0R CCY 110 LK 9 |
WTM 16 045 11e ibi i l e
ore RDM 120 Inhibit Instructions 73 1 Return From Arithmetic
411 oR | 16 | Quiput Memory Aasor 129 | | Subroutine
007 97 oTC 3 To Output Reg . 0
S—R Clear All  Registers Of IS
4 Memory, Output Reg, And
UTR Y
MS Freq Control Reg. GT 16 3
ma ' 7| utR
EQ
I —= 252 130 | san
16 L
(16 Loops) Cy 47 | 1oR 16 | Transfer A Reg To Mem-
CY Cleared in State 127 103 wTM ory Address 10 (0000 173
A LAA WTM
! _ 0 75 | ApD 16
v OTDL
[¢] 350
0% 48 Load A Reg With Ampli- 1B LA
42 | T™MS a LAC | ! ] tude Constant (From Amp- q
o UTR TTE litude Ref S hes).
98 | S-R 104 tude Reference Switc > s
167 I RDM
Inhibit Instructions 272 7% IOR 2
GT 13 | 1 1am S_R Transfer A Reg To R Bus. OTDL
LAA 49 ATR 16 | Transfer Memory Address 132 san
105 RDM 10 To S Bus. Subtract S—R
367 0 P3 SAA (S > R, Therefore C4 = 0). 2113 126
hift Q Reg One PI T
LK 9 1 | Load x Reg with 1001. 66 | TTQ 1 E{ill:t eg One Place To
OoTD Set P Reg To 0010. Dis— P3 IsStill 1 112 gnht.
PTR play "Freq .0 Hz"". | 117 0
OTFD 122 010 P3
245 |
0z 43 | 10R-CCY ! '
KTR 16 | Clear Input Flag. Load ETR
IOR Memory Address 13 With 99 | OTC Enter Arithmetic Subrou-
WTM LAA 0 - 110
9999. tine.
— 50 | o7 77 | RDM
1
Inhibit  All  Instructions IOR-CCY 7 1 IOQFFE)L
14 1am Except LAA 106 [ TTQ 133 [ Q1D
UTR Set Q Reg To:
1 76543210
I0R 022 10600000
TTP Clear Error Flag. Set P3. 51 OR ) 100
IsTASA UTR % a0 | 1]
1071 TTQ 134
(3 Loops)
am IQN
P 060
Ndmerical Flag Cleared In g% /A\'?}I?D 4
State 000. 100 TTO 108 | ROM
113 WTM
i : 118
0 Inhibit Instructions 123 Inhibit Instructions |
— — > > > >
< : (1 Loop) <

3330A/B8-D- 11
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1am - 366 I Q30 I 363
1
. o | 79 | rom 16 8 | on' 16
IOR Output 4 Digits To Display TTQ |
135 | OTD 141 STTF NUM
|
53 ! ao ¢}
& 5w o Subtract 4LSB Of A R ! | l e
63 - ubtrac eg RDM
68 ATR ‘ 4 | From Memory Address 10. Swe 92 | I10R 16
100 | RDM Store Result In Memory 0 TTA ‘
114 WTM Address 10.
119 253 0 0
124 72 p 344
1am GT 07 ‘ 002 034 RNUM
128 RCHF 3
— ) 86 TMS 8 93 { EQ Set Carry.
| Inhibit Instructions LK 9 QTs
RO 1amMm 142 OTHG ATR
OTAD
[0]
P
54 0 3
59
o — 364 J/ o .
12
?91’0 LK 9 | I 201 FLB
115 — . 77
120 Inhibit Instructions 73 LAA [ ] Return From Arithmetic |
129 { Subroutine 130
81 121
151 137 oTDb [16 Output 4 Zeros To Display TMS 9
ST 87 XOR Display Minimum Ampli-
74 | O1” 1 04z a3 IémG tude (-86.55 Or -88.31)
EQ
130 | sAn g2 [ 1or—ccy ) OTAD
ETR Output Extend
138 | OTD ‘
173 201 At Completion Of Start-Up
75 WTM 88 1 Routine, Controller Waits
ADD 16 GT 17 L In State 201 For Instruc- *
OTDL 144 tions From Front Panel Or
131 LAA R
| emote. '
SWP .
15 Start-Up Sets Switch Flag
RDM
76 | 10R 2 0 SWF + FLAG
132 SAR-
g3 210
56
61 126 TTE l i Clear Extend !
66 TTQ 1 Shift Q Reg One Place To 139
112 | Right. 24|
117
iy 0 1am 80 L]
010 P3
|
1 NUM
1o ! 0
RDOM 0 SWF
771 10R ‘ ! = -
OTDL |
133 [ an 84 327 |
a GT 17 I 1
100 10 22 oz
78 1 Input Slide Switches. Clear
GT 10 1 90 ISW l SWF
134
(3 Loops)
2 ‘on | 213
IOR-CCY
QTs 8
‘ 0 g1 | TTQ Transfer Slide Switch In-
PO 5 evér/;n formation To Memory
r STTF
| >—
>
(1 Loop) <

Figure 7-2. Controller Troubleshooting.
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Model 3330A/B

10.

12.

13.
14.

15,16.

17,18.
19,20.

21,22.

23,24.

25,26.

30,31.

32,33.

43.

44,

Section VII

FREQUENCY GENERATING NOTES

p/o Figure 7-3

Setting the instrument to the frequencies
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 Controlier.

The purpose of this check is to see if the display is
working properly.

See Note 1, 2.
See Note 4.
See Note 1, 2.
See Note 4.

The output is correct; yet the display is not correct.
Therefore, there is a problem in the display.

See Note 12.
See Note 12.

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.

See Note 15, 16.
See Note 15, 16.

The purpose of this check is to see if the problem is
in the Frequency or the Amplitude Section.

See Note 21, 22,

The purpose of this check is to determine if the
N-loops are functioning properly.

This test assumes that, if the VTO is oscillating at
approximately the correct frequency, then the prob-
lem must be in the VMC.

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 SI, interchange
these boards and see if the problem is solved.

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
partb of this note.

60.

b.

Use the following procedure to determine if the
frequency at SL2REF on A20 is equal to the
frequency at SL3RF divided by 10.

(1)

@)

)

“4)

Connect a + 10 probe to each channel of
an oscilloscope.

Connect Channel A to SL3RF on 3330
Mother Board.

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 Fig-
ure 1. If yes, go to Step 63. If no, go to
Step 59.

Can frequency at SL3RF on A20 be set to
20.00 MHz to 20.001 MHz using the following

procedure?

(1)  Set an adjustable dc supply to + 1 vde.

(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.

)

)

)

“)

Scans by ArtekMedia © 2008

Connect a + 10 probe to each channel of
an oscilloscope.

Connect Channel A to SL3RF on 3330
Mother Board.

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.
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Section VII Model 3330A/B

FREQUENCY GENERATING NOTES (Cont'd)
p/o Figure 7-3

63. At SL2RF on A22 is frequency 20 MHz signal on Channel B, as shown in Figure
* 1 Hz? If no, go to Step 64. If yes, go to part 1. If yes, go to Step 66. If no, go to Step
b of this note. 67.

Use the following procedure to determine if the 69. At SL3RF on A20 is frequency 29.999 MHz
frequency at SLIREF on A22 is equal to the £ 100 Hz? If no, go to Step 70. If yes, go to
frequency at SL2RF divided by 10. partb of this note.
g A N ES a0 5 f
) i?ggfﬁltozw l{? probe to each channel o Use the following procedure to determine if the
pe. frequency at SL2REF on A20 is equal to the
; frequency at SL3RF divided by 10.
(2) Connect Channel A to SL2RF on 3330
Mother Board.
(1) Connect a + 10 probe to each channel of
(3) Connect Channel B to SLIREF on 3330 an oscilloscope.
Mother Board.
orher Boal (2) Connect Channel A to SL3RF on 3330
(4) Is the frequency of the signal on Channel Mother Board.
A equal to 10 times the frequency of the
signal on Channel B, as shown in Figure ) I(\j/lon}riectBChzannel B to SL2REF on 3330
1? If yes, go to Step 68. If no, go to Step other Board.
64.
’ (4) Isthe frequency of the signal on Channel

65. Can frequency at SL2RF on A22 be set to A equal to 10 times the frequency of the
20.0 MHz to 20.001 MHz using the following signal on Channel B, as shown in Figure
procedure? 1. If yes, go to Step 74. 1f no, go to Step

70.
(1)  Set an adjustable dc supply to + 1 vdec.
71. Can frequency at SL3RF on A20 be set to
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(2) Connect the supply to SL2 ERR on A22.

(3) Monitor the frequency at SL2 RF on A22
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 67.

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 SL.2 RF divided by 10.

(1) Connect a +~ 10 probe to each channe] of
an oscilloscope.

(2) Connect Channel A to SL2RF on 3330
Mother Board.

(3) Connect Channel B toSLIREFon 3330
Mother Board.

(4) Is the frequency of the signal on Channel
A equal to 10 times the frequency of the

29.999 MHz to 30.000 MHz using the following
procedure?

(1)  Setan adjustable dc supply to + 1 vdc.
(2) Connect the supply to SL3ERR on A20.

(3) Monitor the frequency at SL3RF 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 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.



Model 3330A/B

74.

76.

Section VII

FREQUENCY GENERATING NOTES (Cont'd)

p/o Figure 7-3

(3) Connect Channel B to SL2REF on 3330
Mother Board.

(4) Isthe 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 f{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 SLIREF 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 Channel A to SL2RF on 3330
Mother Board.

(3) Connect Channel B to SL1 REF on 3330
Mother Board.

(4) s 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 A22 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 SL2ZERR 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 SLIREF on A22 is equal to the
frequency at SL2RF divided by 10.

(1) Connect a + 10 probe to each channel of
an oscilloscope.

80.

83.

86.

(2) Connect Channel A to SL2RF on 3330
Mother Board.

(3) Connect Channel B to SLIREF on 3330
Mother Board.

(4) s 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 77. If no, go to Step
78.

Can the frequency at RF +20 MHz and “20 MHz
MIX” on XA25 be set to 29.9999999 Mliz to
30.0009999 MHz using the following procedure.

a. Set an adjustable dc supply to + 1 volt.
b.  Connect the supply to SLIERR on XA25.

c. Monitor the frequency at SLIRF on XA2S
with a counter.

d.  Carefully adjust the dc supply through a range
of 0 to +4 volts until the counter reads
29.9999999 to 30.0009999 MHz.

It the instrument passes this check, go to Step 82. If
the instrument fails this check, go to Step 81.

Can the frequency at RF +20 MHz and ‘20 MHz
MIX” on XA25 be set to 20.000MHz to
20.0001 MHz using the following procedure:

a. Set an adjustable dc supply to + 1 volt.
b.  Connect the supply to SLIERR on XA25.

c. Monitor the frequency at SLIRF on XA25
with a counter.

d.  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.

a. Set frequency on front
9.9999999 MHz.

panel to

b.  Using the procedure outlined in Note 80, set
the frequency at SLIRF on XA25 to
29.9999999 MHz to 30.0009999 MHz. Record
the frequency at SLIRF.

c. At XA24 Pin S does the frequency = frequency
at SLIRF - 29.7 MHz?

7-11
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Section VII Model 3330A/B

FREQUENCY GENERATING NOTES (Cont'd)
p/o Figure 7-3

90. All the N-loops have failed. In order to troubleshoot
the unit, remove A9, All, Al13 and AlS5. Use the
following procedure for checking A10, Al2, Al4,
and Al6.

a. Procedure for checking A10.
(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
N4ERR on XA10.

(4) Connect the counter to N4RF on XA10.
By slowly adjusting the output of the dc
supply from O 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 A10. 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
Frequency Setting at N4RF
8.8888888 MHz 28.8 MHz + 100 kHz
5.0000000 MHz 20.0 MHz % 100 kHz

(5) 1f the unit passes checks | thru 4, replace
A9,

b.  Procedure for checking A12:

(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
N3ERR on XAl12.

(4) Connect the counter to N3RF on XAI2.
By slowly adjusting the output of the dc
supply from O to + 4 volts, attempt to set
the frequency at N3RF to 27.5 MHz
+ 0.1 MHz. If it is not possible to set the
frequency at N3RF to within + 100 kHz
of the correct frequency, replace A12. If
it is possible to set the frequency at
N3RF 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
Frequency Setting at N3RF
8.8888888 MHz 28.6 MHz * 100 kHz
5.0000000 MHz 19.8 MHz *+ 100 kHz
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(5) If the unit passes checks 1 thru 4, replace
All.

Procedure for checking Al4.
(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
N2ERR on XAl4.

(4) 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 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 At4. 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
Frequency Setting at N2RF
8.8888888 MHz 28.6 MHz + 100 kHz
5.0000000 MHz 19.8 MHz + 100 kHz

(5) If the unit passes checks 1 thru 4, replace
Al3.

Procedure for checking Al6.
(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
NI1ERR on XAl6.

(4) Connect the counter to NIRF on XAl6.
By slowly adjusting the output of the dc
supply from O to +4 volts, attempt to set
the frequency at NIRF to 32.5 MHz
* 0.1 MHz. If it is not possible to set the
frequency at N1RF to within + 100 kHz
of the correct frequency, replace Al6. 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
Frequency Setting at N1RF
8.8888888 MHz 28.6 MHz + 100 kHz
5.0000000 MHz 19.8 MHz + 100 kHz

(5) If the unit passes checks 1 thru 4, replace
AlS.



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 frequencies should be accurate to t 1
count on the counter display.

4. Use 11002A Test Leads (split pair) to make all frequency
measurements.

Table 4. Logic for N2 Loop.

Board Assembly Frequency Pin Frequency Pin Frequency
Name Number Programmed Name at Pin Name at Pin
{Hz) [4)] Name(1)(MHz) {2) Name(2){MHz)
N4 127777777 N4RF 277 SL3REF 277
vTO A10 8888 888.8 NARF 288 SL3REF 288
5 000 000.0 N4RF 200 SL3REF 2.00
N3 127777777 N3RF 275 N3SL3RF 275
vTO A12 88888388 N3RF 28.8 N3SL3RF 286
5 000 000.0 N3RF 198 N3SL3RF 198
N2 127777777 N2RF 275 NLSL2RF 275
VTO Al4 88888388 N2RF 286 N2§L2RF 286
5000 000.0 | N2RF 198 N2SL2RF 198
N1 127777777 N1RF 325 N1SL1RF 325
vTO A16 883888388 N1RF 286 N1SL1RF 286
5 000 000.0 NI1RF 248 N1SL1RF 248
Tabie 2. Test for N1 Loop VTO.
Board Assembly Pin Freq y Freq y at
Name Number Name Programmed Pin(x 0.3 MH2)
12777 777 7 MHz 32.5 MHz
N1 Al6 NI1RF 8.888 888 8 MHz 28.6 MHz
VTO
5.000 000 0 MHz 24.8 MHz
If the frequency at Pin (N1RF) is not within the limits given, try
adjusting A16R11. If the desired frequency is not ohtainable by
adjusting A1R11, the N1 VTO fails this test.
Table 3. Logic for N1 Loop.
Frequency The Points Below are Labeled on XA 15 on Mother Board
{MHz} F100M F80M Fa0M F2oMm F10M F8M F4M F2m F1M
127777777 1 0 0 1 Q 1 1 1
8.888 8888 ] 1 0 0 Q 0 Q 0
5.000 000 0 0 0 1 Q 1 1 [ 1

Frequency The Points Below are Labeled on A13 on Mother Board
{(MHz) F800K F400K F200K F100K F80K F40K F20K F10K
127777777 0 1 1 1 0 1 1
8.888 883 8 1 0 o Q 1 ] 0
5.000 000 ¢ 0 [} 0 0 ¢ [} o
Table 5. Logic for N3 Loop.
Frequency The Points Below are Labeled on A11 an Mother Board
{MHz) F8K F4K F2K F1K F800 Fa00 F200 F100
12377777177 0 1 1 1 0 1 1 1
8.8883888 8 1 0 [0} Q 1 0 Q [}
5.000 000 0 o] 0 0 o] 0 o 0 3}

Table 6. Logic for N4 Loop.

Frequency The Points Below are Labeled on A9 on Mother Board
(MHz) F80 F40 F20 F10 F8 F4 F2 F1
127777777 ¢} 1 1 1 0 1 1 1
8.888 8888 1 (4] 0 0 1 4] 0 0
5.0000000 o o 0 Q Q 0 0 Q
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ENTER HERE
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.

Set f=12777777.7 Hz.

Connect counter output to EXT REF IN.
Set switch on rear of 3330 to EXT REF IN.
Set Amplitude to +13.44 dBm.

2. /

On rear of counter:
Set mode to INT STD FREQ. Output standard

Scans by ArtekMedia © 2008

Figure 1. Oscilloscope Control Settings.

frequency to 10 MHz.

1. DISPLAY ................... Alternate B Trigger
11. VOLTS/DIV
Channel A ......................... 0.05
Channel B . .
Go to Table of Symptoms. 3. INPUTS ...
4.
] 5.
6.
10. YES 14. 7.
8 MAGNIFIER
Does 3330 Display read 5.000000.0 Hz? NO - Go to Display Section Troubleshooting.
A
9. YES 15.
Is o = 5000000.0 Hz * .1 Hz? NO > Does 3330 Display read 5000000.0 Hz? YES
NO
8. 16. [
Set £ = 5.0 MHz. Go to the Controller Troubleshooting Tree,
Step 7.
7. YES 13.
" NO
Does 3330 Display read 8888888.8 Hz? Go to the Table of Symptoms.
6. YES 19. 23.
NO ! YES Is fre RF +20 M| NO
Isf, =88 ’ s 9 > Does 3330 Di . 9 quency at + 20 MHz output (rear panel)
s fo 88888.8 Hz + .1 Hz? es 3330 Display read 8888888.8 Hz 28888888.8 Hz?
NO YES
5. 20. / 24.
Set f = 8888888.8 Hz. g‘:p ‘7" the Controller Troubleshooting Tree, Go to Amplitude Section Troubleshooting.
4. YES 12.
" NO
Does 3330 Display read 12777777.7 Hz? - Go to the Table of Symptoms.
A
3. YES
Isfy,=12777777.7 Hz + .1 Hz?
NO
17. 18.
Does 3330 Display read 12777777.7 Hz? NO - (S}toep 170 the Controller Troubleshooting Tree,
YES
21 [
Is frequency at RF + 20 MHz output (rear panel) NO

327777777 Hz  + .1 Hz (with counter ac
coupled 0.1 volt sensitivity)?

22

YES

Go to Amplitude Section Troubleshooting.

73.
Replace A20 with a new board.
1. NO 72. 77.
Can the frequency at SL3RF and SL2REF on | YES o . .
A20 be set agdescrynbed in Note 717 Replace A27 with a new board. Replace A21 with a new board.
| \
70. 75. 76. YES
o | Can the frequency at SL2RF and SLIREF on NO
Remove A27. Remove A21. A22 be set as described in Note 767
A
69. NO 74. NO 79.
Does the instrument perform as outlined in Note | YES ;):?es the instrument perform as outlined in Note | YES Remove A23 and A24.
68. 66.
Program 9.9999999 MHz on front panel. Replace A21 with new board.
63. YES 64. 65. YES
Does the instrument perform as outlined in Note | NO Remove A21 o | Can the frequency at SL2RF and SLIREF on NO
637 o : A22 be set as described in Note 65?
3
62.
Replace A20 with a new board.
44. YES 59. 60. NO
Does instrument perform as in Note 447 NO > Remove A27 p-| Can the frequency at SL3RF and SL2REF on YES
A20 be set as in Note 60?
25. 35.
Perform checks in Table 1 (for only that fre- Replace the board now in the A9 slot.
quency at which the unit has failed).
26. 43. 33. NO 34.
YES ; YES
Does the instrument pass these checks? - ng;:a'r:qzzr:ch; i‘g";[zpa"el' Now does the N3 loop fail? Replace N3 VTO.
NO
89. 32. 39.
Check Tables 3 through 6 for those frequencies Remove All and A9. Change switch position on .
and N-loops that failed. If the instrument fails All and A9. Interchange the position of the Swap the boards in the A11 and A13 slots.
these checks, replace the Digital Output (AS). boards removed.
27. A 28. YES 29. YES
NO . NO
Did the N4 loop fail? NO ! Did the N3 loop fail? - Did the N2 loop fail?
YES
45. A 46. 47. 48.
NO Remove A1l and A9; change switch position on ; NO
Did the N3 loop fail? =1 All and A9; return the board taken from the Now, does the N4 loop fail? > Replace the board now in the Al1 slot.
Al position to the A9 position and vice-versa.
YES YES
50. A 90. 49.
Did the N2 loop fail? YES Does i perform as in Note 90? Replace the N4 VTO.
NO
51 \ 52. 53. 55.
YES Remove A9 and the board in the All slot.
Interchange the Al1 and A13 boards. > Now, does the N3 loop fail? > Replace the A12 board with a new board. > > g“:gg; r‘gi;k"gﬂg“‘f;{]‘g’xl‘;" Al ilna&‘ie ,}\99, 5‘;:
and vice-versa.
NO
54.
o | Replace the board now in the Al3 slot with a
new board.




73.

Replace A20 with a new board.

71. NO 72. 77.
Can the frequency at SL3RF and SL2REF on | YES ) i
A20 be set as described in Note 71? > Replace A27 with a new board. Replace A21 with a new board.
\
70. 75. 76. YES 78.
Can the frequency at SL2RF and SLIREF on | NO )
Remove A27. Remove A21. A22 be set as described in Note 767 Replace A22 with a new board.
69. NO 74. NO 79. 80. 82.
. . . . 5 . YE Can the frequency at RF +20 MHz output (rear
?;);:s the instrument perform as outlined in Note | YES 7D::s the instrument perform as outlined in Note S Remove A23 and A24. panel) and 20 MHz MIX (A25) be set as de- YES . Program 0 Hz on front panel.
) ? scribed in Note 80?
A NO
68. 66. 81.
Program 9.9999999 MHz on front panel. Replace A21 with new board. Replace A25 with new board.
63. YES 64. 65. YES 67.
Does the instrument perform as outlined in Note | NO Can the frequency at SL2RF and SLIREF on | NO §
63?7 o Remove A21. A22 be set as described in Note 657 Replace A22 with new board.
62.
Replace A20 with a new board.
4. YES 59. 60. NO 61.
) . NO Can the f SL3RF and SL2REF on | YES i
Does instrument perform as in Note 447 - Remove A27. an the frequency at an on > Replace A27 with a new board.
A20 be set as in Note 60?
5. 3s.
Perform checks in Table 1 (for only that fre- Repl. in the lot
quency at which the unit has failed). place the board now in the A9 slot.
A
26. 43. 33. NO 34. 42.
YES YES Replace the board now in the Al4 slot with a
Does the instrument pass these checks? hoy;::ng;:‘; ixgnl’({;anel. Now does the N3 loop fail? Replace N3 VTO. nevr; board.
NO A
89. 32. 39. 40. YES 4l
Check Tables 3 through 6 for those frequencies Remove Al1 and A9. Change switch position on NO i i
and N-oops that Taed. I the ndroment Tails All and A9. lnlerchangegthe posn?:.. of the Swap the boards in the Al1 and A13 slots. Now, does the N2 loop fail the test? - :}:\51;5;:1& board now in the Al slot with a
these checks, replace the Digital Output (AS). boards removed.
27. \ 28, YES 29. YES 30. 31.
' - NO : ; NO : . NO . .
Did the N4 loop fail? Did the N3 loop fail? Did the N2 loop fail? Remove AlS. Perform the checks in Table 2.
YES
45. {V 46. 47. 48.
NO Remove All and A9; change switch position on NO
Did the N3 loop fail? 1 All and A9; return the board taken from the : - Now, does the N4 loop fail? Replace the board now in the A1l slot.
Al position to the A9 position and vice-versa.
YES YES
50. \ 90. 49. Y
Did the N2 loop fail? YES Does instrument perform as in Note 907 Replace the Na VTO.
NO
51. 52. 53. S5. 56. 58,
YES Chame e switoh pociions.on A1 and A9, Tui NO Replace board now in the All slot with
i " > ange the switch positions on an . Put 19 eplace board now in the ot with a new
Interchange the Al1 and A13 boards. Now, does the N3 loop fail? Replace the Al12 board with a new board. P e board taken from the ALl slot in the AS slot - Now, does the N4 loop fail? board,
and vice-versa.
NO YES
54. 57. 91.
: " I NI failed, go to Step 30. If NI did not fail,
he
> :\xl:cozrg\e board now in the AL slot with a Replace N4 VTO. replace those boards which have been indicated.
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NOTE

The number in the upper left-hand corner of each
box on the troub ing tree corr to the
number in the troubleshooting tree notes. These
notes contain additional information concerning the
procedure to be performed.

83. 84.
Can frequency at RF +20 MHz output (rear | No .
panel), 20-33 MHz MIX (A25), and SLIRF on Replace A25 with a new board.
A25 be set as described in Note 83?
YES
85. /
Put A24 back in unit.
86. Y 87.
Can frequency at A24 pin be set as described in | YES Replace A23 with a new board.
Note 86?
NO
88.
Replace A24 with a new board.
37.
Replace AlS.
36. YES
- Does the instrument pass the test in Table 27
NO
38. 1
Replace Al6.

3330A-D-2890

Figure 7-3. Frequency Generating Troubleshooting Tree.
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SL1 PHASE DETECTOR

The following procedure may be used for verification and
troubleshooting of the SL1 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,SL1 VTO, from the instrument.

d. Near the left rear of the instrument, disconnect the
red cable from the 1 MHz jack and connect it to the
20 MHz jack. This places a 20 MHz signal on the rear panel
1 MHz OUT connector.

e. Connect a BNC-to-split-pair cable to the rear panel
‘1 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, SL1 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
FREQSTEP. .. ................ 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 I
A23TP6 |
|
[
[
|
|
| '
T

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 1.
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 TP14).

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
FREQSTEP. .. ................ 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 |
momentarily. The waveform should drift through a pulse
display similar to (1) and then go to O V. If not, see Step q.
If Channel B appears as in (3), press FREQ * 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
v A\
Channel B (1) ;
Pulse Width I ' Aand BMust
Not Critical ’| et Coincide
(2) +5V
3) ov
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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 1 momentarily. Channel B should go to +5 B
(2) and remain. If not, see Step q.

p. If Step o is correct, press FREQ | 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, o, or p are not cor-
rect, troubleshoot the diplexer, A23IC7, the ROM,
A23IC8, or the J-K flip-flops, A231C9 and 11.

r. When all of the preceding tests are met, the SLI
Phase Detector is operating correctly. Replace A23 and
A25 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.

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 1 MHz jack and connect it to the
20 MHz jack. This places a 20 MHz signal on the rear panel
1 MHz OUT connector.

e. Connect a BNC-to-split-pair cable to the rear panel
1 MHz OUT connector. Connect the gorund side of the
split pair to the 3330A/B chassis, and connect the high
side to A21TP12 (see component locator drawing of Sche-
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
FREQSTEP. .. ............... 0.1 Hz
TIME/STEP. ... ............. 3000 ms

i. Connect Channel A of a dual channel oscilloscope to
A21TP6, and connect Channel B to A21TP7. Intemally
trigger the oscilloscope on Channel B. The following wave-
forms should be present (each 200 kHz, TTL levels):

Channel A
A21TP6
A 4

|

Channel B |

A21TP7 I

r A A~ Ar

|
|
[
|
[
T

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.

L

m. Change oscilloscope time base to 2 us/div. The fol-
lowing waveform should be observed on Channel B.

L. T

n. If these waveforms are not correct, troubleshoot the
pulse blanking circuit (between A21TP4/TP5 and TP14).

0. Connect Channel B of the oscilloscope to A21TP15
(Channel A still connected to A21TP6). Internally trigger
the oscilloscope on Channel A.

p. Set front panel controls as follows|

FREQ. . ..o,
FREQSTEP. . .............
TIME/STEP . . . ... \voo ...

q. Set the oscilloscope time base to 2

r. A21TP15 (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 O V and remain. I
FREQ * twice. The square wave sho
moment, then the trace should go to

7-14



€ 10
ally
ave-

not
hese

pre-

P14.

fol-

fol-

‘the
14).

P15
gger

p. Set front panel controls as follows:

FREQ....... ... ... ... ... 4000.2 Hz
FREQSTEP. .. ... ... ... ..... 0.1 Hz
TIME/STEP . .. ... ... .. .... 3000 ms

q. Set the oscilloscope time base to 2 us/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 1t 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.

t. If Channel B is at O V in Step r, press FREQ 1 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 O V and remain. If these results are
not obtained, see Step u.

u. If the proper results are not obtained in Steps, s, or
t, troubleshoot the Diplexer, A21ICS8, the ROM, A211C9,
or the J-K Flip-Flops, A211C10 and 11.

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 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

34.

5,6.

7.8.

9,10.

16.

17.

21.

22.

23.

24.

28.

Section VII

AMPLITUDE NOTES
p/o Figure 7-4

This check verifies the ability of the unit to deliver
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.

This new amplitude setting further checks the ability
of the Amplitude Reference to respond to changing
bit patterns.

This setting checks the Controller to see if it is
providing the proper information to the Attenuator.

See Note 7,8.

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.

Since both the display and the digital output to the
Output Section are incorrect, the Controller or the
Keyboard is faulty (see Note 16).

See Note 16.
See Note 17.

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 Qutput (AS) of the Controller. This is because
the digital information to the display from the
Controller and the information from the Controller
to the Qutput Section come from different points on
the AS assembly.

See Note 17.

See Note 23.

29.

30,31.

See Note 17.

NOTE

You may put A32B on the extender without removing A31

Jrom

A32B. An extender for A31 is not necessary since

A31 does not need to be in the circuit for this test.

32.
35.

36.
37,38.

39,40.

41,42.

44 45.

53.

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.

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.  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 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
Reference.

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.

This checks the logic from the controller to the
Amplitude Reference.

Apparently, one of the boards was loading the
Amplitude Reference. The purpose of these checks is
to determine which board is loading.

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.
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54.

57.

58.

7-16

Model 3330A/B

AMPLITUDE NOTES (Cont'd)
p/o Figure 7-4

If the output voltage is high, the Amplitude Refer-
ence should try to correct the error by applying a
voltage of 0 to - 1 volt dc to the Amplitude Modula-
tor.

The following procedure is for checking the ability of
the Modulator to operate over a 10 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 10 dB range.

a. Move the switch on A29 to the open position.
b.  Set the the amplitude to + 13.44 dBm.

c.  Record the peak-to-peak amplitude of the
signal at XA29 pin labeled 20 MHz Mix.

d.  Set amplitude to +3.45dBm. Record the
peak-to-peak Amplitude at XA29 pin labeled

20 MHz.
e. In Steps ¢ and d is the following ratio
318 = .17
amplitude at + 3.45 dBm
ratio =

amplitude at + 13.44 dBm

With A29SW1 open:
a. Remove A28 (set Amplitude to any level)

b.  Ground XA29 pin labeled AERR

60.
66.

67.
70.

71.

74.

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 AERR.
e.  Put A28 inunit.

f. Set Amplitude to + 13.44 dBm.

g.  Ground XA29 pin labeled 20MHz MIX.

h. At A29TP2 is voltage greater than + 5.5 Vdc?
See Note 57.

See Note 23.

See Note 17.

The purpose of this check is to determine if the
leveling circuitry is working properly.

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.

The purpose of this check is to determine if the relay
on the Output Amplifier board (A32) is switching

properly.

The purpose of this check is to see if the relay K1 on
the Amplitude Detector /Comparator is working prop-
erly.
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Table 1. Logic Weights for A26.
(all available on Motherboard)

Amplitude Logic Weights

setting

{dBm) 800AI400A 200A[ 100A\80A I 40A | 20A A10| A8 I A4 A2 | A1
+4.56 1 o} o 0 1 0 0 0 1 0 ] o}
+5.67 7] 1 1 1 0 1 1 1 0 1 1 1
+13.44 0 o] 0 Q 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 1K
+13.44 o 0 0 0
- 60.00 0 1 1 1
- 70.00 1 0 0 0

Check XA31 pin labeled
SU. If this pin is LOW,
replace Al9.

Table 3. Control Logic. Table 4. Switch Logic.
Leveling AC1 AC2 Leveling A B
OFF 1 1 OFF 1 1
SLOwW 0 o SLOW 0 0
FAST 1 0 FAST 1 0
Perform this check for Perform this check for
each setting of leveling each setting of the leveling

switch, switch.



ENTER HERE

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.

Program the 3330B as follows:
. +13.44 dBm

Replace A31 with a new board.

Replace the Digital Output Assembly (AS).

3330A-D-288I

9. 10. YES 12. YES 24.
Program AMPL to - 70.00 dBm. Are logic levels on XA31 as shown in Table 2? NO - ([l)i:;saj”}}OB AMPLITUDE read - 70.00 dBm on | NO Go to Controller Troubleshooting, Step 7.
8. YES 27. 28.
Are logic levels on XA31 as shown in Table 2? NO :l)i:;;aj;?jon AMPLITUDE read - 60.00 dBm on | YES T, Replace the Digital Output Assembly (AS).
NO
7. 29.
Program AMPL to - 60.00 dBm. Go to Controller Troubleshooting, Step 7.
5. 6. YES 18. 20. 22
Program AMPL to +4.56 dBm. > is}izénd\idzgllllleler indication +3.595 Vde to [ NO Are logic levels on XA26 as shown in Table 12 NO . t113;:;1;”3”33()|3 AMPLITUDE read +4.56 dBm on | NO . Go to Controller Troubleshooting, Step 7.
YES YES
19. 21, [
Replace A26 with a new board. Replace the Digital Output Assembly (AS).
3. 4. YES 13. 15. 17. 69.
. indicati NO
\l:(l;(l’t%;acr:‘er ?OM?ZMM“?’Z; 5.67 dBm. Connect a dc T ?4‘(})‘;2‘1“}‘122“'"“6' indication +4.084 Vdc to Are logic levels on XA26 as shown in Table 17 NO ‘I;(:;ISBS',SJOB AMPLITUDE read +5.67 dBm on [ NO Go to Controller Troubleshooting, Step 7. Replace A32B with a new board.
A YES YES
2. YES 14. 16. \ 64. YES
Connect an ac voltmeter through a 50 ohm load Connect an oscilloscope to XA30 pin
p to the 3330B OUTPUT. Replace A26 with a new board. Replace the Digital Output Assembly (AS). (0-13 MHz). Is oscilloscope indication apprq
Is the ac voltmeter indication +1.05595 V rms mately 10 KHz, 1.5 V p-p, 0 Vdc offset?
to +1.04545 V rms?
NO |
30. \ 33. 35. S5. 62.
Place A29BSI to the CLOSED position. Rem
Place A32B onan exfendel board. Connect an ac Replace A31 with a new board. Replace the Digital Qutput Assembly (AS). Replace A28 with a new board. ground from XA29B pin S$(20 MHz MIX). P
voltmeter to center pin on P1 on A32B assembly. gram AMPL to + 13.44 dBm.
| A
31 32. YES 34. YES 36. 54. [ NO 58 YES
Is the ac voltmeter indication +1.05595V rms | YES . . NO Does 3330B AMPLITUDE read +13.44 dBmon | NO o I Connect a dc voltmeter to XA28 pin A (AERR). | YES Modulator Error Re check
to +1.04545 V rms? Are logic levels on XA31 as shown in Table 2? ] display? Go to Controller Troubleshooting, Step 7. Is dc voltmeter indication greater than +5.5 Vdc? or Response check.
NO
50.
37, \ 53. 57. YES
Program AMPL to + 13.44 dBm. Connect an ac
voltmeter through a 50 ohm load to the 3330B o | Connect a dc voltmeter to XA28 pin A (AERR). YES Modul heck
Connect a dc voltmeter to A26TP25. OUTPUT. I indication is < + 104545 V rms, go Is dc voltmeter indication 0.0 Vdc to - 1 Vdc? odulator check.
to Step 54. If >+ 1.05595 V rms, go to Step 53.
NO NO
18, \ 56. 59,
Is the de voltmeter indication +10.007 Vde to | YES > > Replace A28 with a new board. Remove A30 from 3330B.
+9.993 Vdc (See Notes 37,38)?
NO
39. 47. 48. YES 49.
) Is the dc voltmeter indication +10.007 Vdc to | NO
Remove A28 and A29B from 3330B (disconnect Return A29B to 3330B. +9.993 Vdc (if voltage is not within limits, Replace A29B with a new board.
selectro cable from A28). adjust A26R17)?
40. 44. 45, YES 16. 60. /
N . . YES Is the dc voltmeter indication +10.007 Vdc to NO
'fg‘{;f, ;’;5"’@‘“;‘ ‘"d';;;‘g“q“ 10007 Vde to » Return A28 to 3330B (reconnect selectro cable). > +9.993 Vdc (if voltage is not within limits, Replace A28 with a new board. Modulator check.
993 Vde (See Notes 39.40)? adjust A26R17)?
NO YES
43, 66. 63. [
Replace A26 with a new board. Replace the Digital Output Assembly (A5). Replace A30 with a new board.
A
41. [ 42. YES 65. YES 67.
NO Does 3330B AMPLITUDE read +13.44 dBm on | NO

Remove A26 from 3330B.

Are Jogic levels on XA26 as shown in Table 1?7

display?

- Go to Controller Troubleshooting, Step 7.
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1 concerning the

Program AMPL to +5.67 dBm. Connect a dc
voltmeter to A26TP25.

Scans by ArtekMedia © 2008

Replace A31 with a new board.

Replace the Digital Output Assembly (AS).

A

2. YES

Connect an ac voltmeter through a 50 ohm load
to the 3330B OUTPUT.

881

Is the ac voltmeter indication +1.05595 V rms
to +1.04545 V ims?

NO

30. A

Place A32B onan extender board. Connect an ac
voltmeter to center pin on P1 on A32B assembly.

31. i Y

Is the ac voltmeter indication +1.05595 V rms
to +1.04545 V rms?

NO

37, Y

Connect a dc voltmeter to A26TP25.

38.

Is the dc voltmeter indication +10.007 Vdc to
+9.993 Vdc (See Notes 37,38)7

NO

39. \

Remove A28 and A29B from 3330B (disconnect
selectro cable from A28).

40. A

Is the dc voltmeter indication +10.007 Vdc to
+9.993 Vdc (See Notes 39,40)?

NO

41,

Remove A26 from 3330B.

Replace A29B with a new board.

75.

Replace A32B with a new board.

73.

9. 10. YES 12, YES 24.
Program AMPL to - 70.00 d Bm. »|  Are logic levels on XA3 as shown in Table 27 |0 ?2;;333305 AMPLITUDE read - 70.00 dBm on [ NO Go to Controller Troubleshooting, Step 7.
isplay?
8. YES 27. 28.
Are logic levels on XA31 as shown in Table 27 |12 > K;fﬂ;f”“ AMPLITUDE read - 60.00 dBim on | YES Replace the Digital Output Assembly (AS).
y NO
7. 29.
Program AMPL to - 60.00 dBm. Go to Controller Troubleshooting, Step 7.
s 6. YES 18. 20. 22.
: : er indic: : NO
Program AMPL to +4.56 dBm. I:}(:god\;dz(;mneur indication +3.595 Vde to > Arelogic levels on XA26 as shown in Table 1? NO 33;;573303 AMPLITUDE read +4.56 dBm on [ NO Go to Controller Troubleshooting, Step 7.
YES YES
19. 21. \
Replace A26 with a new board. Replace the Digital Qutput Assembly (AS).
4. YES 13. 15. 17. 69.
indicati NO N
is;g;f\jdz‘q)“me'e' indication + 4,084 Vde to Are logic levels on XA26 as shown in Table 17 NO > g‘:;fa;rya 308 AMPLITUDE read +5.67 dBm on { NO -1 Go to Controller Troubleshooting, Step 7. Replace A32B with a new board.
YES YES
14 16. Y 64. YES 68.
Connect an oscilloscope to XA30 pin S NO
Replace A26 with a new board. Replace the Digital Output Assembly (A5). (0-13 MHz). Is oscilloscope indication approxi- - Replace A30 with a new board,
mately 10 KHz, 1.5 V p-p, 0 Vdc offset?
33. 35. 55. 62.
Place A29BS1 to the CLOSED position. Remove
Replace A31 with a new board. Replace the Digital Output Assembly (AS). Replace A28 with a new board. ground from XA29B pin $(20 MHz MIX). Pro-
gram AMPL to +13.44 dBm.
A
32. YES 34. YES 36. 54. NO S8. YES 61.
YES NO Does 3330B AMPLITUDE read +13.44 dBm on | NO Connect a dc voltmeter to XA28 pin A (AERR). | YES NO .
: . o - i - Modulator Error Re heck. .
Are logic levels on XA31 as shown in Table 27 1 gisplay? Go to Controller Troubleshooting, Step 7. 1s de voltmeter indication greater than + 5.5 Vdc? ulator Error Response check. Replace A29B with a new board
Y
50.
53. 57. YES 77.
Program AMPL to + 1344 dBm. Connect an ac
voltmeter through a 50 ohm load to the 3330B Connect a dc voltmeter to XA28 pin A (AERR). | YES .
OUTPUT. If indication is < + 1.04545 V tms, go ¥ s dc voltmeter indication 0.0 Vdc to - | Vdc? Modulator check. Replace A28 with a new board.
10 Step 54. If >+ 1.05595 V rms, go to Step 53.
NO NO
56. 59. 76. YES
YES - T - Replace A28 with a new board. Remove A30 from 33308B. Connect_ a counter to A28K2 pin 4. Is the | NO
counter indication 10 kHz?
47. 48. YES 49. 74. YES
Is the dc voltmeter indication +10.007 Vde to | NO Set LEVELING to FAST (>1kHz). Connect a | No
Return A29B to 3330B. P +9.993 Vdc (if voltage is not within limits, Replace A29B with a new board. counter to the center pin of A28P1. Is the
adjust A26R17)? counter indication 10 kHz?
44. 15 YES 6. 60. / 70. YES
YES Is the dc voltmeter indication +10.007 Vde to | No NC | (Put A30 back in unit) Are control logic levels on
Return A28 to 3330B (reconnect selectro cable). +9.993 Vde (if voltage is not within limits, Replace A28 with a new board. Modulator check. | XA29B as shown in Table 37
adjust A26R17)?
YES NO
43. 66. 63. 71.
- ; u i YES
Replace A26 with a new board, Replace the Digital Output Assembly (AS). Replace A30 with a new board. g:wc“oin"r_;_):bll(;g:; levels on A4P1 (ALC SW) as
] NO
42. YES 65 YES 67. 72.
’ NO .
Are logic levels on XA26 as shown in Table 17 o0 z‘s’;fﬂfjmn AMPLITUDE read +13.44 dBm on 21 Goto Controller Troubleshooting, Step 7. NOTE Replace LEVELING switch.

The number in the upper left-hand corner of each

box on the tr

to the

ing tree corr

number in the troubleshooting tree notes. These
notes contain additional information concerning the

procedure to be performed.

Replace the Digital Input Assembly (A6).

Figure 7-4. Amplitude Troubleshooting Tree.
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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 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 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 1 to accomplish this objective:

a.  Press the first key (FREQ) in Table 1.

b. With FREQ pressed, check Pins | 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 1, the Keyboard (Al)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 (Al) is faulty. If the
light does go ON, proceed to Step d.

d.  Repeat Steps a thru ¢ 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 1 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)
9
123456 when released
FREQ 14 11011 0-1
FREQ STEP 15 o1 1t 010 0-1
AMPL 16 011 001 0-1
AMPL STEP 17 01t 1 000 0-1
0 60 10 0 1 1 1 0-1
1 61 100110 0-1
2 62 1 00 1 01 0-1
3 63 1 001 00 01
4 64 10 00 11 01
5 65 1 00 010 0-1
6 66 1 0 00 0 1 0-1
7 67 10 00 00 0-1
8 70 000 1 11 0-1
9 71 000110 0-1
- 72 0 0010 1 01
Hz 75 000010 0-1
kHz 76 000001 0-1
MHz 77 00 0 O0OO 0-1
+dBm 73 000100 0-1
-dBm 74 0 0 00 1 1 0-1
FREQ STEP 40 11 0 1 11 0-1
X10
FREQ STEP 41 110110 0-1
10
FREQ STEP 44 11 0 0 1 1 0-1
X2
FREQ STEP 45 110010 0-1
=2
AMPL STEP 42 1101 01 0-1
X10
AMPL STEP 43 1101 00 0-1
+10
AMPL STEP 46 11 0 0 0 1 0-1
X2
AMPL STEP 47 11 0000 01
-2
FREQ # 52 01 0 1 01 0-1
FREQ + 53 010100 0-1
AMPL. 51 010110 0-1
AMPL ¥ 50 ot o1 11 0-1
STOP 30 oo 1 1 11 0-1
START CONT | 31 001110 0-1
START SINGLE| 33 001100 0-1
FIRST POINT |32 001101 0-1
7-19
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Model 3330A/B

CONTROLLER-KEYBOARD ISOLATION

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.

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.

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.

4. If the unit has passed all these checks, the keyboard is
working properly.

Table 2. Slide Switches.

Sweep Switch Pin Numbers
Function Positi
osition
Switches 2 3 9 10 11 12 13 14
SWEEP up 0 !
Direction BOTH 1 1
DOWN 1 0
Number 1000 L 1
of 100 - -0 - 1
STEPS 10 - -0 - 0
SWEEP FREQ - e - - R R 0
Mode AMPL R - - 1
3000 11 1
1000 11 0
TIME/ 300 10 1
STEP 100 10 0
30 o1 1
10 0 1 0
3 00 1
1 00 0




SCHEMATIC NOTES

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.

RESISTANCE IN OHMS

CAPACITANCE IN MICROFARADS

INDUCTANCE IN MICROHENRY'S
DENOTES FLOATABLE CIRCUIT GROUND.
DENOTES ASSEMBLY CIRCUIT GROUND.

DENOTES CHASSIS CIRCUIT GROUND.

F S

DENOTES POWER LINE GROUND.

DENOTES SCREWDRIVER GROUND.

:

8. -_—-— DENOTES ASSEMBLY.

9. T DENOTES SIGNAL DESTINATION,

10. ] DENOTES FRONT PANEL MARKING.

1.1 T T T " DENOTES SIDE AND REAR PANEL MARKING.

12. “ DENOTES SCREWDRIVER ADJUST.

13.92% 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.892% = WHITE, RED, YELLOW.)
14. * AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT FACTORY.

15. SCHEMATIC DIAGRAMS INCLUDE ALL OPTIONS.
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NOTE TIME/DIV ) psec VOLTS/DIV 01 TIME/DIV .1 e
e 8 e B 5
FOR ALL WAVEFORMS, THE 3330A/B SHOULD X
BE PROGRAMMED FOR MAXIMUM OUTPUT HORIZONTAL MAG X10
VOLTAGE AT 12.7777777 MHz. ALL WAVEFORM
MEASUREMENTS WERE MADE WITH RESPECT
TO CHASSIS GROUND USING: AN OSCILLO-
SCOPE WITH A 10:1 PROBE. A VARIATION OF
10% SHOULD BE ALLOWED IN ALL VOLTAGE
INDICATIONS. ALL MEASUREMENT POINTS
DESIGNATED ARE AVAILABLE ON BOTTOM OF
MOTHER BOARD.
Assembly #

Nomenclature

2 Schematic #

8. MEASUREMENT POINT: XA21 N2SL2RF

Frequency Range 0SCILLOSCOPE SETTINGS:
of VTO VOLTS/DIV

ME/DIV < s
HORIZONTAL MAG X10

7. MEASUREMENT POINT: X,
OSCILLOSCOPE SETTINGS:
VOLTS/DIV
TIME/DIV
HORIZONTAL MAG

(A24 N1SLIRF

e
X10

8. MEASUREMENT POINT: XA24 SLIRF
0SCILLOSCOPE SETTINGS:
VOLTS/DIV

TIME/DIV A
HORIZONTAL MAG Xx10

9. MEASUREMENT POINT: XA23IF
0SCILLOSCOPE SETTINGS:
VOLTS/DIV

TIME/DIV 2 psoe
HORIZONTAL MAG* X1
dc OFFSET 715V
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1 I 100KHz I | J T I
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= IN IN
| | A Ap—| L= a
I_REFERENCE OSCILLATOR SECTION
1. MEASUREMENT POINT: XA15 N1RF 2. MEASUREMENT POINT: 3. MEASUREMENT POINT: xu N4RF ‘4 MEASUREMENYPOINT 5. MEASUREMENT POINT:
0SCILLOSCOPE SETTINGS: XA13 N2RF, XA11 N3RF OSCILLOSCOPE SETTINGS: A27 SLIREF, XA21 SL2REF, XA23 SLIREF XA27 N3SL3AF, XAZ7 SL3RF, XA21 SL2 RF
VOLTS/DIV OSCILLOSCOPE SETTINGS: voLTS/DIV L usmLoscoresm NGS: USCILLOSCOPESETTI 65:
NOTE TIME/DIV e VOLTS/DIV ! TIME/DIV 1 e VOLTS/DIV 1 VOLTS/DIV
HORIZONTAL MAG X10 TIME/DIV 1 o de OFFSET 07V TIME/DIV 1 jnc IME/DIV A psec
FORMS, THE J.lm,smma de OFFSET 062V HORIZONTAL MAG X0 dc OFFSET av HORIZONTAL MAG xw
1E0_FOR MAXIMUM OUTPUT HORIZONTAL MAG X10 HORIZONTAL MAG X1 SL3RF.SLZAF: VOLTS/DIV

27777777 MHz. ALL WAVEFORM
S WERE MADE WITH RESPECT
'‘ROUND USING AN OSCILLO-
10:1 PROBE. A VARIATION OF
E ALLOWED IN ALL VOLTAGE
ALL MEASUREMENT POINTS
RE AVAILABLE ON BOTTOM OF
2

8. MEASUREMENT POINT: XA21 N2SL2RF

" oscl LLDS/DDPE SETTINGS:

TIME/DI
HORIZONTAL MAG

e
X0

7. MEASUREMENT POINT: XA24 N1SLIRF
0SCILLOSCOPE SETTINGS:
VOLTS/0IV

TIME/DIV 1 s
HORIZONTAL MAG X10

8. MEASUREMENT POINT: XA24 SLIRF
0SCILLOSCOPE SETTINGS:
S/DIV

TIME/DIV | A
HORIZONTAL MAG x10

9. MEASUREMENT POINT: XA23 IF

0SCILLOSCOPE SETTINGS:

10. MEASUREMENT POINT: XA25 20-33 MIX
OSCILLOSCOPE SETTINGS: )

VOLTS/DIV VOLTS/DIV

TIME/DIV 2pusee TIME/DIV .1 psec
MONZONTAL MAG- X1 HORIZONTAL MAG x10
de QFFSET 775V

IME/DIV
HDRIZDNTAL MAG Xlﬂ

11. MEASUREMENT POINT: XA320-13

Figure 7-5. Functional Block Diagram and Schematic Notes.
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| . to component level, schemetics have not been
drawn.

P e

COPYRIGHT 1972 BY HEWLETT-PACKARD COMPANY

Scans by ArtekMedia © 2008

Figure 7-7. Display A3A, A3B.
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Figure 7-10. N4 Counter/Sampler A9, N3 Counter/Sampler Al1,
N2 Counter/Sampler A13.
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SL3 Mixer/Phase Detector A27.
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Figure 7-18. Attenuator A31 (standard, 75 Q) Output Amplifier
A32A (standard, 75 £2) Output Amplifier A32B.
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Figure 7-19. Amplitude Reference A26.
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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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Figure 7-22. Amplitude Modulator A293B.
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Figure 7-24. Ref Freq Sampler A18, Reference Oscillator A33.
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Figure 7-25. 20 MHz VCXO A17.
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Figure 7-26. Sweep Generator A19, Remote Input/Output A34.
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Figure 7-28. Attenuator A31 Output Amplifier A32A/B
(Option 005, 5 V rms).
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Table 7-3. Integrated Circuit Information.

Section VII

Diagram Diagram Diagram
Designatot 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
ABU18, U19 4 A7U7 21 A8U15 16
A5U20 2 A7U8 12 ABU16 15
A5U21, U22, 5 A7U9 8 A8U17 17
u23, u24, A7U10 10 A8U18 21
U27, U28 A7U11 11 A8U19 18
ABU3 6 A7U15, U16 13 A8U21 19
ABU14 7 A7U18 8 A8U25 18
ABU15 8 A7U19 10 A8U26 17
AB6U20 2 A7U22 14 ABU27 1
ABU21 (Std) 7 A7U25 9 A8U30, U31 20
ABU22 (Opt 004) 7 A7U27 10 A8U34 18
ABU23 9 A7U28 15 ABU36 12
ABU27 5 A7U30 4
A7U32, U33 9
Dia. Mfr.
No. Designator | -hp- Part No.| Part No. Diagram
1 A5US5, U6 1820-0301 SN7475 4-bit Bistable Latch
A8U27
D ENABLE]JQ Q@
L H L H
H H H L
X L Qo G,
2 AbUS8, U20 1820-0077 SN7474 Dual D Flip-Flop
ABU20
A7U4
ABU12, U13
PRESET CLEAR CLOCK D|Q Q
L H X X|H L
H L X XL H
L L X X1UNSTABLE
H H T H|H L
H H t LiL H
H H L Xlgp Qg
3 ABU16, U17 | 1820-0294 SN74164 | 8-Bit Shift Register
{Serial In/Parallel Out) vee
14
OA}—
ofd—
acP—
——'-AAN
. anft—
—51BiN aelo
—G>CLK QFlI._
QG'Z—
QHfd—
CLR
vy
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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 Qut)}
Vee
23 ’4‘224
SHIF CLR
LOAD
—ZJlN
—Kin
_, ol SHIFT/ CLOCK/ OUTPUTS
_s), . CLEAR LOAD CLOCK INHIBIT Qa — Qn
—c ocle— L X X L
ofy o H L H PARALLEL ENTRY_
. B H H 1 SERIAL ENTRY (J, K)
£ ae AND SHIFT A—>H
18] F oF 7
—204 asf2
ﬁH QH 2!
cLk G
I i I
5 A5U21, U22,] 1820-0425 SN74100 8-Bit Bistable Latch
u23, u24, vec
U227, U28 | J
23 24
ABU27 ENABLE |
~—iD| 1Q1 5
—~2ip2 ozt —
2253 o3ps
2l iD4a- \04'&-
6 A6U3 18200072 SN7450 Dual AND—OR-Invert Gate Vltc
14
v
7 A6U14, U21} 18200616 9322 Quad 2-Input Multiplexer
(Standard)
(AOGU,M' 8542) Select input high selects Remote {1) inputs;
ption low selects Local (0} inputs.
ENABLE I SELECT | 0 1 l V4
H X X X XL
L H X L)L
L H X HI|H
L L L X]|L
L L H XIH
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Section VII

Table 7-3. Integrated Circuit Information (Cont’d).

Dia. Mfr.
No. Designator |-hp- Part No. Part No. Diagram
8 ABU15 1820-1042 SN74165 8-Bit Shift Register (Serial In/
A7U9, U18 Paraliel Load/Serial Out)
L e
ST SHIFT/ CLOCK/
—a LOAD CLOCK INHIBIT
2
—f y X PARALLEL ENTRY
—3e anfE— L t SERIAL ENTRY AND
al, SHIFT A > H
-]
—af
J-1 PN anp—
]
—1%%ser. 1N
Ok GRE
2 15 [
9 ABU23 1820-0984 8270 4-Bit Shift Register (Serial In/
A7U25, U32, Parallel Load/Parallel Out)
u33
CI LOAD SHIFT l CONTROL STATE
e L L NO CHANGE
8 H L PARALLEL ENTRY
ho X H SHIFT RIGHT
10 A7U1, U2, 1820-0055 SN7490 Decade Counter Qp output is a symmetrical divide-by-ten
U3 u1o, . square wave when Qp is connected to A
u19, U27 15 and the input count is applied to Bp.
ﬁd»m a2
ey N T COUNT SEQUENCE
—2go, Qp Qp
. ofL o
—esi 1|L L
—Hre2 2 (L L
3|L L
‘17 4|H L
5 (L H
6 (L H
RO1 ROz RGq1 RGy I Qp QOp 7L H
X L X L | COUNT gL H
L X L X | COUNT 9lH H
L X X L COUNT
X L L X COUNT
11 A7U5, U1 1820-0281 SN74107 Dual J-K Flip-Flop
vee
IEJ’ MI
iCLR
—1 1J 10'3— _—
L CLEAR CLOCK J K|Q Q@
Ak 1] . L X X X L H_
—8e 20— H J L L Qg Qo
0 H l H L[H L
B . H L H|L H
— i H | H H| TOGGLE
2CLR
xo(f %
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Table 7-3. Integrated Circuit Information (Cont'd).

Model 3330A/B

Dia. Mfr.
No. Designator |-hp- Part No.| Part No. Diagram
12 A7U8 1820-0544 | SN74H103 | Dual J-K Flip-Flop
A8U36
CLEAR CLOCK J K |a Q
L X X XL H
H 4 L L]0y Qg
H \ H L{|{H L
H \ L H|L H
H 1 H H | TOGGLE
H \ X X 1Q Qp
13 A7U15, U16 | 1820-0084 SN7453 4-Wide AND—OR—Invert Gate vee
<3
—Ja
13
_2]c
_3|o
Y8
_a}
__5_ F
_sle
_wolH
v
14 A7U22 1820-0400 8281 Presettable Binary Counter
Load input low presets counter to levels
atinputs Da, Dg, D¢, Dp.
15 A7U28 1820-0839 SN74175 | Quad D Flip-Flop Vee
A8U14, U16 ls lis
4 CLK >
—iD F— —_—
sk CLEAR CLOCK D Q Q
—S 2al— L X X L H
ke H 1 H H L
. . H 1 L L H
—450 301— H 4 X Qg Qg
o
—2ap aofe—
aafl—
CLR
Ty
16 ABU15 1820-0727 9321 Dual Decoder \t
|16
—21sa ot
3 A ENABLE A B| O 1 2 3
—l'oENA AZDS—— L L L H H
aspp— L H L H H
) N sojp2- L L H LN H
—es st L H H L
H X X
B5Aens Ty o
30>~
v
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Model 3330A/B Section VII

Table 7-3. Integrated Circuit Information (Cont'd).

Dia. Mifr,
No. Designator |-hp- Part No. Part No. Diagram
g
17 A8U17, U26| 18200998 SN748153 | Dual Multiplexer vee
'LJ) 6
ENT
7
—iCO —()Q—r—o— Y —
=Sl -0 l
—{!c2 —O I
—2ies —o | B A ] ENABLEI Y
. X X H L
s | L L L co
o0 —at o2y |2 L H L C1
b —o H L L c2
2 H H L C3
—=12c2 —O
—'3'2(:3 —
EN2

18 ABU19, U25,| 1820-0214 SN7442 BCD-to-Decimal Decoder

us4 Binary Coded Decimal Input Grounds
"I“ one output line.
16
0 !
3
. | P D CB AJO 1 4 56 7 809
5] 4
S0 TR LLLL HHHHHHH
e °“°: L LLH HHHHHHH
-3 o— s L LHLIH HHHHHH
2k o—s ol L LHRIH HHHHH
o—rh2 L HLLIH HHHH
. 0 L HL H|H HHHH
f L HHLIH ONH H H
oo L HHH[H ONH H
5 HL L L{H O\H
Vb H L L HIH s
19 A8U21 1820-0381 | SN74H54 |4-Wide AND—OR—Invert Gate

,“’ I”""'L f"“ |"’ |
|
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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 vl DCOB Al ENABLE | W
= — X X X X H H_
—oleo -o—r-o—{>olo& L L L L L EO
Mg —o L L L H L Iﬂ
I : LLHL L £2
L L HH L E3
-1 —
A LHLL L E4
—= = LHLH L ES
—es —0 | L HHL L E6
e — | L HHH L £
—F = Noon| L e
e i HLHL L ET0
e —0 HLHH L ]
— 2w —o ] HHL L L E12
2% —o H H L H L 13
ol ! HHHL L ET4
i | HHHH L ETS
EI3 —O |
17 E14 —O I
—es —o
)
7
Bc
_ul,
NABLE
?9 12
21 ATU7 1816-0039 Same Read Only Memory (All units have different bit pattern)
A8U1 thru 1816-0130 y
U1, U18 thru Same |°°
1816-0141 L
S 0ap>-
—as
. © Qutputs are Low True.
I o= All outputs are High (false) if ENT or EN2 is High.
J1 o
— a3
—Uue oefpil
—&4a
—540 K| o
EN| EN2
?13 (Fm Y;
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Model 3330A/B Section VII

Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers.

Mnemonic Description Source Assembly
AL2, AL1, ALO These instructions control the following functions ROM U2 A8
performed by the Arithmetic and Logic Unit
(A7U7).
Function AL2 AL1 ALO Output
NOP No operation 0 0 0 T=0
IOR Inclusive OR 0 0 1 T=R+S_
XOR Exclusive OR 0 1 0 T=RS+R
R-S Full Subtractor 6] 1 1 R S|{T CY
0 0|0 ©
o 1|1 1
1t 01 0
1 110 0O
ADD Full Adder 1 0 0 R S| T Cvy
0O 0|0 O
0 1|1 0
1 0|1 0
1 110 1
S—-R Full Subtractor 1 0 1 R S| T CY
0 0j0 O
o 111 0
1 0|1 1
t 110 O
EQ Equal 1 1 0 R S| T CY
0 0|0 ©O
0o 110 1
1 010 1
1 110 O
IOR—-CCY Inclusive OR and T=R+S
Clear Carry CY =0
ATR Transfers the least significant bit of the A register ROM U10 A8
to the R Bus. The data is recirculated in the A
register in the absence of a TTA instruction.
C3,C2,C1,C0 Control the number of each register clock pulses ROM U11 A8
given in each control state.
CHF Conditional Halt Flag. During a sweep, indicates U4 A7
that the last key input was a preface key. Should a
numeric key follow, control will effect a hait and
start the numeric entry routine.
CLF Clears input flag. G1G0 D2 D1 DO | A8
CcLS Clears sweep flag. G1GO D2 D1 DO | A8
CPF Clock pulse to numeric and conditional halt flags. IT2 171 170 A8
CcY Output of Carry Flip-Flop. A7U8 (12) A7
ER Error Flag. Indicates that some operation has U118 AB
attempted to send the instrument out of range.
Control will detect the condition and refuse to
perform the operation.
ETR Transfers the Extend bit to the R Bus. G3G2 F3 A8
EX Qutput of Extend Flip-Flop. A7US8 (9) A7
FLA Flag A. In CW mode of operation, indicates that F3 F_:E G3 G2 A8
the last key input was a preface key (in preparation
for a numeric entry). During a sweep, indicates a
mid-sweep interrupt condition.
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Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers (Cont'd).

Model 3330A/B

Mnemonic Description Source Assembly

FLB Flag B. During numeric entry, indicates that & F1 F0 G3 G2 AB
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 singie sweep.

FLAG Input Flag. Indicates to control that there is data ua A6
at the input which needs to be processed.

FREQ Indicates that the operation in process is a fre- 56 A7
quency operation.

GT Parallet loads the D instructions into the M register. G1 GO A8

1M Inhibits all instructions except LAA if the qualifier ROM U4 A8
is met (1).

ION Inhibits all instructions except LAA if the gualifier ROM U4 A8
is not met (0).

IST FREQ SW UP + AMP SW UP A8

1SwW Parallef loads the slide switch information into the G1 G—O _2 [71 DO A8
Q register.

ITS Transfers the input register to the S Bus. The input G1 &) D~2 D1 DO A8
data is recirculated.

JFA Sets Flag A G3 G2 F3 F2 A8

JFB Sets Flag B G3 G2 F1 FO A8

KFA Clears Flag A G3 G2 F3 F2 A8

KFB Clears Flag B G3 G2 F1 FO A8

KTR Transfers the least significant bit of the K Register G3 G2 F1 A8
to the R Bus. The data is recirculated.

LAA Loads a stored alternate address into the address ROM U4 A8
flip-flops. This instruction is not inhibited by IQM
or IQN.

LAC Parallel ioads a constant into the A register, which G1 GO D2 D1 DO A8
is used to determine the amplitude setting and dis-
play.

LK Paraliel loads the four D instructions into the K IT2 IT1 1TO A8
register.

LLC Serial loads information from the T Bus into the T2 1T1 17O A8
leveling control register.

NUM Numeric Flag. Indicates that a numeric entry is in F1 FZ ﬁ H) A8
process. Hf any key other than a numeric or deci-
mal key is struck, control witl effect a hait.

OTAC Causes the T Bus to be transferred to the output CT1 GO P3 D1 DO A8
register. The O to 1 transition latches the sixteen
most significant bits of the output register into the
amplitude control register.

OTAD Causes the T Bus to be transferred to the output 6“1 GO P3 D1 &) A8
register and enables the amplitude display.

OoTC Transfer output register to control register {ampli-
tude or frequency).
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Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers (Cont’d).

Section VII

Mnemonic

Description

Source

Assembly

OTD

OTDL

OTFC

OTFD

OTHG

PO

P3

PTR

QO thru Q5

QTs

RCHF

RDM

RDY

RNUM

R1 RO

SAA

Transter Output register to display (amplitude or
frequency}.

Causes the T Bus 1o he transferred to the output
register and iatches the eight most significant bits
of the outpul register into the decimal register.

Causes the T Bus w be transferred to the output
register. The 110 0 edge of the next TTQ instruc-
tion will cause the information in the output reg-
ister tu be latched into the sweep generator reg-
ister.

Causes the T Bus to be transferred to the output
register and enables the frequency display.

Causes the T Bus to be transferred to the output
register. The O to 1 edye causes the output register
bits 030 through 017 to be latched into the sweep
generator register.

Least significant bit of the P register. Used to indi-
cate to controi that the operation in process is on
either a frequency or amplitude step.

Most significant bit of the P register. Used to indi-
cate to contrel that the operation in process is on
amplitude.

Transfers the least significant bit of the P register
to the R Bus. In the absence of TTP, the data is
recirculated.

Q Register outputs. Used as qualifiers to the ROM
for a number of operations.

Transfers the least significant bit of the Q register
to the S Bus. The data is not recirculated in the Q
register.

Clears the conditional halt flag. Clock to the flag is
the CPF instruction.

Read Memory. Transters the least significant bit of
the memory to the S Bus. Memory register is con-
trolied by the contents of the M Register. in the
absence of & WTM instruction the data is recircu-
lated.

Indicates to control that the sweep step timer is
ready to begin a sweep step.

Clears the numeric flag. Clock to the flag is the
CPF instruction.

Used during arithmetic and shifting subroutines to
steer control through the proper routine.

Arithmetic Register Shifting

Rt RO RO

0 d  Add 0 Register Right Shitt
C 1 Special Add 1 Register Left Shift
1 0 S-R

1 1 R-S

Stores an alternate address 1o be used as a return
from a subroutine. The four bits latched are con-
trolled by the F instructions. The two most signifi-
cant bits of the address are also stored to steer the
arithmetic and register shifting subroutines,

G1 GO D1 DO

G1 GO P3 D1 DO

G1 GO D1 DO

u25

uzs

u30

ROM U1

ROM U1

Timer Holdoff
and Timer Output

RA7 RAB
Clocked by SAA

G3 G2

A8

A8

A8

A8

A7

A7

A8

A7

A8

A8

A8

A7

A8

A8

A8
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Table 7-4. Mnemonic Dictionary of Instructions and Qualifiers {Cont'd}.

Model 3330A/B

Mnemonic Description Source Assembly
SART Arithmetic subroutine.
SCHF Sets the conditional halt flag. Clock to the flag is F31T2 171170 A8
the CPF instruction.
SNUM Sets the numeric flag. Clock to the flag is the F1 172171 IT0 A8
CPF instruction.
SRLS Register Left Shift subroutine.
SRRS Register Right Shift subroutine.
STE Sets the error flag. G1 GO D2 D1 DO A8
STS Sets the sweep flag. G2 G3 FO A8
STT Starts the timer. G1 GO D2 D1 DO A8
STTF Stores in the timer latch the three most significant G1 GO D2 D1 DO A8
bits and the least significant bit of the Q 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.
SWF Switch flag. Indicates that a front panel slide u1 A2
switch has been moved. SWF is also set during start
up or if the instrument is switched from remote to
local control.
sSwp Sweep flag. Indicates that a sweep is in process. utg A6
SW UP or SU Sweep up flag. Controls sweep direction, or end u12 A8
point setting of the sweep generator when the
instrument is not sweeping.
TMS Transfers the least significant bit of the M register ROM U1 A8
to the S Bus and the T Bus is transferred to the
most significant bit of the M register.
TTA Transfers the T Bus to the most significant bit T2 iT1 170 A8
of the A register.
TTE Transfers the T Bus to the Extend flip-flop. T2 171 10 A8
TTO Transfers the T Bus to the Output register. G1 GO A8
TTP Transfers the T Bus to the most significant bit of 1T2 171170 A8
the P register.
TTQ Transfers the T Bus to the most significant bit of IT2 71 IT0 A8
the Q register.
UTR Forces the R Bustoa 1. ROM U2 A8
WTM Write memory. Transfers the T Bus to the most ROM U1 A8
significant bit of the memory. Memory register
being written into is controlled by the contents of
the M register.
L.-1000 Indicates the end of a sweep. Sweep generator A19
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Table 7-56. ROM Bit L.ists.

A7U7 ALU

04 (Not Used)

03 =T Bus

02 =Carry J | To Carry

% 01 = Carry K} Flip-Flop

000-007 HLLL HLLL HLLL HLLL HLLL HLLL HLLL HLLL
010-017 HLLL HHLL HHLL HHHL  HHLL HHLL HLHL HHLL
020-027 HLLL HHLL HHLL HHLL HHLL HHHL  HLHL HHLL
030-037 HLLL HHLL HLLL HLLL HLHL HLLL HLLL HHLL
040--047 HLLL HLLL HLLL HHLL HHLH HHLL HLLL HLLH
050-057 HLLL HHLL HHLL HLLL HLLL HLLH HLLL HHLH
060067 HLLL HHLL HHLL HLLH HLLL HLLL HLLL HHLH
070--077 HLLL HHLL HLLL HHLL HHLL HHLL HLLL HHLH
100-107 HLLL HHLL HHLL HHLL HHLL HHHL HLHL HHLL
110-117 HLLL HHLL HLLL HLLL HLHL HLLL HLLL HHLL
120-127 HLLL HHLL HHLL HHLL HHLL HHHL HLHL HHLL
130137 HLLL HHLL HLLL HLLL HLHL HLLL HLLL HHLL
140-147 HLLL HHLL HHLL HLLH HLLL HLLL HLLL HHLH
150-157 HLLL HHLL HLLL HHLL HHLL HHLL HLLL HHLH
160--167 HLlLL HHLL HHLL HLLH HLLL HLLL HLLL HHLH
170-177 HLLL HHLL HLLL HHLL HHLL HHLL HLLL HHLH

Address Inputs

Bit
7 =UTR

6 = Ground (0)

5=CY
4 =R Bus
3 =S Bus
2 =AL2
1=AL1
0=AL2

Section VI
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Table 7-5. ROM Bit Lists (Cont'd).

A8U1.
RDM
WTM
T™S
/ﬁi:QTS
000 HHHH 001 HHHH 002 HHLH 003 HHHH 004 LLHH
005 HHLH 006 HHLH 007 HHLH 010 HHHH 011 HHHH
012 HHHH 013 LHHH 014 HHLH 015 HLHH 016 HHHH
017 HHHH 020 HHHH 021 HHHH 022 HHHH 023 HLHH
024 HHHH 025 HHLH 026 HHHH 027 HLHH 030 LHHH
031 HHLH 032 HHHH 033 HHHH 034 HHLH 035 HHLH
036 HHHH 037 HHHH 040 HHHH 041 HHHH 042 HHHH
043 LHHH 044 LLHH 045 LHHH 040 HHHH 047 LHHH
050 HHHH 051 HHHH 052 LHHH 053 HHHH 054 HHHH
055 HHHH 056 LHHH 057 LHHH 060 LLHH 061 LHHH
062 LLHH 063 HHHE 064 HHHH 065 LHHH 066 HHHH
067 HHLH 070 HLHH 071 HHHH 072 HHHH 073 HHHH
074 LHHH 075 HHHH 076 HHHH 077 HHHH 100 HHHH
101 HHHH 102 HHHH 103 LHHH 104 LHHH 105 LHHH
106 HHHH 107 LHHH 110 LHHH 111 HHHH 112 HHHH
113 HHHH 114 HHHH 115 LHHH 1186 LHHH 117 HLHH
120 LHHH 121 HHLH 122 HHHH 123 HHHH 124 HHHH
125 HHHH 126 HHHH 127 HHLH 130 HHHH 131 HHHH
132 HLHH 133 HHHH 134 HLHH 135 LHHH 136 HHHH
137 HHHH 140 HHHL 147 HHHH 142 LHHH 143 HHHH
144 LHHH 145 HHHH 146 HHHH 147 HHHH 150 HHHH
151 HHHH 152 HHHH 153 HHHH 154 HLHH 155 HHHH
156 HHHH 157 HHHH 160 HHHH 161 LHHH 162 LHHH
163 HHHH 164 HHHH 165 LHHH 166 HHHH 167 HHHH
170 HHHH 171 LHHH 172 HHHH 173 HLHH 174 HHHH
175 HHHL 176 HHHH 177 HHHH 200 HHHH 201 HHHH
202 HHHH 203 HHHH 204 HHHH 205 HHHH 206 LLHH
207 LHHH 210 HHHH 211 HHHH 212 HLHH 213 HLHL
214 LHHH 215 HHHH 216 HHHH - 217 HHHH 220 HHHH
221 HHHH 222 HHHH 223 HHHH 224 HHHH 225 LHHH
226 HLHH 227 HHHH 230 LHHH 231 LHHH 232 HHHL
233 LHHH 234 HLHH 235 HHHH 236 HLHH 237 LHHH
240 LHHH 241 HHHH 242 HHHH 243 HHHH 244 HHLH
245 HHHH 246 LHHH 247 HHHH 250 HHHH 251 HHHH
252 HLHH 253 HHHH 254 HLHH 256 HHHH 256 HLHH
257 HHHH 260 HHHH 261 LHHH 262 LHHH 263 HHHH
264 HHHH 265 LHHH 266 HHHH 267 LHHH 270 LHHH
271 HHHH 272 LHHH 273 HHHH 274 LHHH 275 HHLH
276 LHHH 277 HHHH 300 HHHH 301 HHHH 302 HHHH
303 HHHH 304 LHHH 305 HHHH 306 HHLH 307 HHLH
310 HHHH 311 LHHH 312 HHHH 313 LLHH 314 HHHH
315 HHHH 316 LHHH 317 HHHH - 320 LHHH 321 HHHH
322 HHHH 323 HHHH 324 HHHH 325 LHHH 326 HHHH
327 HHHH 330 LHHH 331 HHHH 332 HLHH 333 HHHH
334 HHHH 335 HHHH 336 HHHH 337 HHHH 340 HLHH
341 HHHH 342 LHHH 343 HHHH 344 HHHL 345 HHHH
346 HHHH 347 LHHH 350 HHHH 351 HHHH 352 HHHH
353 LLHH 354 HHHH 355 HHLH 356 LHHH 357 HHHH
360 HHHH 361 HHHH 362 HHHH 363 LHHH 364 LHHH
365 HHHH 366 HHHH 367 HHHH 370 HLHH 371 HHHH
372 HHHH 373 LHHH 374 HHHH 375 HHHH 376 LHHH
377 LHHH
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Tabkle 7-5. ROM Bit Lists {Cont’d).
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A8U2

AL2

ALT L 36 ALU

ALO

//—‘ UTR

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 HHHH 057 LLHH 060 LHHH 061 LLLH
062 LHLH 063 HHHH 064 HHHH 065 HHLH 066 HHHH
067 HHLH 070 LHHH 071 LLLH 072 HHHH 073 HHHH
074 HHLH 075 FHEH 076 HHHH 077 LLLH 100 HHHH
101 HHHH 102 HEHH 103 HHHH 014 HHHH 105 HHHH
106 HHHH 107 HHLH 110 HHLH 111 HHLH 112 HHHH
113 HHHH 113 HHLL 115 HHLH 116 LLHL 117 HHLH
120 HHHH 121 HLHH 122 LLLH 123 HHHH 124 HHHH
125 LLHL 126 HHHH 127 LLLH 130 HHHH 131 HHHH
132 HHHH 133 HHHH 134 HHLH 135 LLLH 136 HHLH
137 HHHH 140 HHLH 141 HHHH 142 HHHH 143 HHHH
144 LHHH 145 HHHH 146 HHAH 147 HHHH 150 HHHH
151 LLHL 152 HHHH 153 HLLH 154 HHLH 155 LLLH
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 LLLL 212 HHLH 213 LLLH
214 HHLH 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 HHLH
276 HLLH 277 HHHH 300 HHHH 301 HHLH 302 HHHH
303 HHHH 304 HHHH 305 HHHH 306 LHLL 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 HHLH 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
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Table 7-5. ROM Bit Lists (Cont'd).

A8U3

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

B

LLLL
HHLH
LLLL
LLLL
LLHL
HHHL
HHHL
LHHL
LLHL
HHLH

HHLL
LHLL
HHLH
HLLL
LLLL

LLLL

LHLL
LLHH
LELL

HHLL

HHHL
LLLL
HHLH
LHLL
HHLH
LLLL
HLLH
LLLL
LLLL
LLLL

LLHH
LHLH
HHHL
HHLH
LLLL
HHHL
LLHH
LLLL
LLLL
LHLL

LHLL
HHLH
LHLL
HLHL
HHLH
LLLL
LHLH
LLLL
LHLL
LHLH
LLLL
LLLL

TS5
T4
T3
T2

001
006
013
020
025
032
037
044
051
056

063
070
075
102
107
114
121
126
133
140

145
152
157
164
171
176
203
210
215
222

227
234
241
246
253
260
265
272
277
304

311
316
323
330
335
342
347
354
361
366
373

Qualifier Setect

(With T1)

LLHH
HLLH
HHLH
LHLH
HHLH
LHHL
LLLL
LLLL
HLHL
LLLL

LLLH
LLLL
LLLL
LHLH
LLLL
HLLH
LLLL
LLLL
HHLH
LLLL

LHLH
LHLL
LHLH
LHHL
HLHL
LHLL
HHLH
HLLH
HHHL
LHHL

HHLH
LLLL
LLLL
LLLL
HHLH
LHLL
HHHL
HHHL
LLLL
LELL

HHLH
LLLL

LHLL
LLLL

HHLH
LHLH
LLHH
LLHH
LLHH
LHLL
HHHL

002
007
014
021
026
033
040
045
052
057

064
071
076
103
110
115
122
127
134
141

146
153
160
165
172
177
204
211
216
223

230
235
242
247
254
261
266
273
300
305

312
317
324
331
336
343
350
355
362
367
374

HHLH
HHHL
HLLH
HLLL

LLLL

LLLL

HHHH
HHHL
HHLH
HHHL

LLLL
HHHH
HHLL
LLLL
LLLL
HHLH
LHLL
LLLL
LHLL
LHLH

LHLL
HHLL
LHLH
HLLL
LLLL
LLLL
LLHL
LLLL
LELL
LLLL

LHLH
LLHL
LLLL
HHLH
HLHL
HHHL
LLLL
HLLL
HLLL
LLLL

HHLH
HHHL
HLLH
HHHL
LHLL
LLHH
LLLE
HHLL
HLLL
LLLL
LLLL

003
010
015
022
027
034
041
046
053
060

065
072
077
104
111
116
123
130
135
142

147
154
161
166
173
200
205
212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

LHHL
LLLL
LLLL
LLLL
LLLL
LLHH
LLLH
HHHL
HHLH
HHLL

LLLL
HLLL
LLLLE
LLLE
LLLL
LLLL
LHLL
LLLL
LHLL
LHLH

LLLL
LLLL
HHHL
LLHL
LLLL
LLLL
LLLL
LLLL
HHHL
LLLL

LLLL
HHHL
LLLL
LLHH
LLLL
HHHL
LLLL
LLLL
HHHL
LLLL

LLLL
LHLH
LHHL
LLLL
LLLL
HHHL
HHHL
HHHL
HLLL
LLLL
LHLH

004
011
016
023
030
035
042
047
054
061

066
073
100
105
112
117
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
321
326
333
340
345
352
357
364
37
376

LLLL
HHHL
LHLL
LLLH
HHHL
LLLL
HLLL
LLLL
HHLH
LLLL

LLHH
LLLL
HHLH
LLLL
LLHH
LLLL
HHLH
LLLH
LHLL
LLLL

HHLH
LLLL

LHLH
LLLL

HLLL
LLLH

LHLL
HLLH
HLLL
HHLH

LLLL
HHLL
LLLL
HLLL
LLLL
LHLL
LHLL
LLLL
LHLL
LLLL

LHLH
LHLH
HHLH
HHHL
LHLL
HHHL
LLLL
LLLL
HHHL
HHHL
LHLL

Scans by ArtekMedia © 2008
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Model 3330A/B

Scans by ArtekMedia © 2008

Table 7-5. ROM Bit Lists {Cont’d).

A8U4
TI Qualifier Select
:8&} Inhibit
/— 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 LLEL
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 LLEL 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 1585 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

Section VII
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Section VII

7.84

Table 7-5. ROM Bit Lists {Cont'd).

ABUS

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

A

LLLL

LHLH
HLHH
HHHH
HHHH
LHLH
LHLH
LLHH
LLLL

HHLH

LHLL

HHHH
HILHL
HLHH
LHHH
LHHH
LLLL

HLHH
HLHL
HLLL

LHLL
HLHH
HHLH
LLHH
LLLH
HHLH
LLHH
LHHH
LHLL
LLLH

HHLH
LLHH
LLHH
HLHH
HLLL
HHHH
LLLH
HLLL
LHLH
LLHL

LHLH
HHLL
LHLH
LLHH
HHLL
LHLL
LHLL
HLHH
LLLL
LHLH
HLHL
HHHH

AD4
AD3
AD2
AD1

001
006
013
020
025
032
037
044
051
056

063
070
075
102
107
114
121
126
133
140

145
152
157
164
171
176
203
210
215
222

227
234
241
246
253
260
265
272
277
304

311
316
323
330
335
342
347
354
361
366
373

Primary Address

HLLL
LLHH
HHLH
LHHL
LHHL
LLHL
HHHH
LHLL
HHLL
HLHH

LLHH
LLHH
LLHL
LLHL
LHHH
LLHH
LLLH
LLLL
HHLL
LHHL

LHLH
HHHL
LHLH
LHHL
LHLL
HHLH
LHHH
LHHH
HHLH
LLLL

HLHH
HHHL
HLHL
LHHL
HHHH
LLEHL

LHLH

HHHH
HHHH
LHHL

HHHL
HHHL
HHHL
HHLH
HLHH
HHLH
HLLL

LLLH

LLLH

HLHH
HLHH

002
007
014
021
026
033
040
045
052
057

064
071
076
103
110
115
122
127
134
141

146
153
160
165
172
177
204
211
216

223

230
235
242
247
254
261
266
273
300
305

312
317
324
331
336
343
350
355
362
367
374

HLLL
LHHH
HLLL
HLHH
HHLL
LHLH
LLHH
LHLH
HLLH
HHHH

HHHH
LLLH
HHLH
LLHH
LLLL
HLLL
HLLL
LHLH
LLHH
LLLL

LHHL
HHHH
LLLL

LHHH
HILHL
HLLH
HHHH
HHHL
HHHL
HLLL

HLLL
HLHL
LHHH
HLHH
HHLL
LHHL
LHHL
LHHH
HLLH
LLLH

HLHL
HHHH
LLHH
LHLH
HLLH
LLLH
HLHL
LHHL
LLHH
HHHH
HHLL

003
010
015
022
027
034
041
046
053
060

065
072
077
104
1
116
123
130
135
142

147
154
161
166
173
200
205
212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

LLHL
HHLL
LLHH
LLLL
LHHH
LLLH
LLLH
HHHH
LHLH
LLHL

HHHH
HHLL
LLHL
LHLL
HHLL
LHLH
HLLL
LLHL
LLHL
HHLL

LHHH
HLLH
LiLLH
HHHH
HHLH
LLHL
HHHL
HHHH
HHHH
LHLL

HHLH
HLLH
HHLL
HHLL
HLHL
LHLL
LHHL
LLLH
LLLH
LHLH

HLHH
LHHL
HLHL
HLHL
HHHH
LLHH
LHLH
HHHL
HHLL
HLHL
HHHL

004
o
016
023
030
035
042
047
054
061

066
073
100
105
112
17
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
321
326
333
340
345
352
357
364
371
376

LHLL
LLHH
LLHH
LLLH
LLHL
HHLL
HLLL
HLHL
LHHH
LLHH

LHHL
LHLH
HLLL
LHHH
LLHH
HHLL
LHLH
HHLL
LLHH
LLHH

LLLH

HHHH
HHLL
LHHH
HLHL
LLLH

HHHL
HHLL
LLLH

HHHL

HLLH
HHHL
LHLL

HHLL
HHHL
LLLL

HLLL
LLHL
HLLL
LHLH

HHHH
LHHL
HHHL
HHHL
HLLL
LHLH
HLHL
HHHH
LHLL
LHLH
LHHH
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Model 3330A/B

Scans by ArtekMedia © 2008

Table 7-5. ROM Bit Lists (Cont'd).

A8U6

000
005
012
017
024
031
036
043
050
055

062
067
074
101
106
13
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

HHLL
HHHH
HHHL
HLHH
HLLL
HLHL
HHLL
HHHL
HHLL
HHLL

HHHH
HLHH
HLHH
HILHL
HHHH
HHLL

LHHH
HLLL

HHHH
HHLL

LLHH

HLLL

HHHH
HHHIL
HHHH
HHHH
HLLHH
HHHH
HHHH
HHHH

HHHH
HLHH
HHHH
LLLH

HHHH
HLHL
HHHH
HHLL
LLHH

LHHH

HLLL
LHLL
HLLL
HLLL
HHHL
LLHH
LHHL
HHHH
HHHH
HLLL
HHHH
LLHH

001
006
013
020
025
032
037
044
051
056

063
070
075
102
107
114
121
126
133
140

145
152
157
164
171
176
203
210
2156
222

227
234
241
246
253
260
265
272
277
304

311

316
323
330
335
342
347
354
361

366
373

Used For FLAG

Set and Clear

And For Generating
Transfer Instructions

HHHH 002
HLHL 007
HHLH 014
HLHH 021
LLHH 026
HHHL 033
HLHL 040
HHHH 045
HHHL 052
HHHH 057
LHLL 064
HLHH 071
HHLL 076
HHHL 103
HHHH 110
HLHL 115
LLLH 122
HHHH 127
HHLL 134
HHHH 141
HLLL 146
HHLL 153
HLUHH 160
HHHH 165
HHHH 172
HHLL 177
HiLL 204
HHHH 211
HHLL 216
HLLL 223
HHHH 230
HLHL 235
HHHH 242
HHHH 247
HHLL 254
HHHH 261
LLHH 266
HLHH 273
HLHH 300
HHHH 305
LHHH 312
HHHH 317
HLLL 324
HHHH 331
HLLL 336
HHHH 343
HLILH 350
HHLL 355
HHHH 362
HHHH 367
HHHH 374

HHHH
HHHH
LLHH
HLHL
HLLL
LHLL
HHLL
HHLH
HHHL
HHHH

HLLL
HHHH
HHLL
HHHH
HELLH
HLLH
HHHH
LHHL
HHHH
HHLL

HHLL
L.LHH

HI.HH
HLHH
HELL

HHHH
HLLL

HHLL
HHLL
HHLL

HHHH
HHLL
HHLH
HHHH
LLHH

HHHH
HLLL

HHHH
HHHL
HHHL

HHLL
LLHH

HHHH
HHLL
HLHH
HHHL
HHHL
HHHH
HHLL
LLEH

HHLL

003
[}
015
022
027
034
041
046
053
060

065
072
077
104
111
116
123
130
135
142

147
154
161
166
173
200

212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

HHHL
HHLL
HHHL
HHHH
HHLH
HHLH
HHLL
HLHL
HHLL
HHHH

HLHH
HLLL

HHHH
HHHH
HHLL
HHHH
LLHH

HHLH
HHLH
HHHH

HHLL
LLHH
HHHH
HLLL
HHLH
HLLH
HLHL
HHHH
HLHH
HHHH

HLHL
HHHL
HLLL

HHLL
LLLL

HHHH
LHHH
HHHH
HHHL
HHHH

LLHH
LLHH
HHHH
HHHH
HLHH
HHHH
HHHH
HHHH
HHHL
HHHH
HHHL

004
011
016
023
030
035
042
047
054
061

066
073
100
105
112
17
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
32

326
333
340
345
352
357
364
371

376

LEHH
HLHL
LHHL
LLHH
HHLH
HHHL
LLLH

HHHH
LHLL

HHHH

HHLL
LHLL

HHLL
HHHH
LHHH
LLHL

HHLL
LHHL
HHHH
HHHH

HHHH
HHHH
HHHH
HHLL
HLHH
HHLL
HLHH
HLHL
HLHH
HHHH

HHLL
HHHH
HHHL
HLLL
HLHH
HHLL
HHHH
LLHH
HHHH
HLHL

HLHH
HLLL

HHLL
HHHH
LHLH
HHLL
HHLL

HLHH
HHHH
HHHH
HiHH

Section VII
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Section VII

7-86

Table 7-5. ROM Bit Lists (Cont'd).

A8U7

D3 Parallel Load

D2 Into K Register

D1 And M Register

% Do

000 LLLL 001 LLLL 002 LLLL 003 LLLH 004 LLLL
005 LLLL 006 LHHH 007 LLLE 010 LLLE o1 LLHH
012 LLLL 013 LiLHH 014 LLLL 015 LHHH 016 LHHH
017 LLLL 020 LLLL 021 LHLH 022 LLLL 023 LELL
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 LEHH 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 LLHHH 103 LLLL 104 LHLH 105 LLLL
106 LLLL 107 LLLL 110 LLHH 111 HHHL 112 LLEL
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 LiLL 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 LELL 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 LELL 210 LLLL 211 LHHH 212 LLLL 213 LHLL
214 LLLL 215 LHHH 216 LHHL 217 LLLL 220 LHLL
221 Ll 222 HLLH 223 LLLH 224 LLLL 225 LLLL
226 LLEL 227 LLLL 230 LELLL 231 LHLL 232 HHHH
233 LLLL 234 LHHH 235 HHLL 236 LLHH 237 LLLL
240 LLLL 241 LLLE 242 LLHH 243 HHLH 244 LHHH
245 LiLL 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 LLLE 273 LLLL 274 LELL 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 LiLLH 316 LLLL 317 LLLL 320 LLLL 321 HLHL
322 LLLL 323 LHLH 324 LLEL 325 LLLL 326 LLLL
327 HHHH 330 LLLL 331 LLHL 332 LLLL 333 LLLL
334 LHHL 336 HHHL 336 LELLL 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 LELL 362 LLHL 363 LHLL 364 HLLH
365 LLLL 366 LLLL 367 HLLH 370 LLLL 371 LLLL
372 LELL 373 LHLL 374 HLHL 375 LHHH 376 LLLL
377 LLLL

Scans by ArtekMedia © 2008
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Model 3330A/B

Scans by ArtekMedia © 2008

Table 7-5. ROM Bit Lists (Cont'd).

A8US8

ADS8

AD7 | Direct

ADG6 | Address

%ADS

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 LiLH 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 LELH 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 LLEL 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 LELL 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 LELL 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 HiLLH 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 3356 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

Section VI
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Section VII

&8

Table 7-5. ROM Bit Lists (Cont'd).

ABU9

A8

Al7 tndhrect

AI6 [ Address

//— Alb

000 HLLL 001 LLHL 002 LHEH 003 HHHL 004 HLLH
005 HLHL 006 HLLL 067 LLLH 010 bl o1 LHHL
012 HLLL 013 LHHH 014 LLLH 015 HHHH 016 HHLL
017 LLHH 020 HLLL 021 LEHH 022 LiHH 023 HLLL
024 HLHH 025 LLHH 026 HLLL 027 LLLL 030 LLHL
031 HLLL 032 HLLH 033 LiHL 034 HLLEL 035 LLHH
036 HHLL 037 LLHH 040 LLHL 041 HLLL 042 HLHL
043 HLHL 044 HHHH 045 HLHL 046 LHHH 047 HLLL
050 LLHL 051 LLHL 052 LHHL 053 LEHL 054 LHHH
055 LLHH 056 LELL 057 HHHH 060 LLHH 061 LLHH
062 LLHL 063 LLLH 064 LLHH 065 LLHH 066 HLLH
067 HLLL 070 HLLH 071 HHLL 072 HLLL 073 LLHL
074 HHLL 075 LLeH 076 LLLH 077 LLLH 100 LLLH
101 HLHH 102 LHHH 103 HLLL 104 LLLL 105 LHLL
106 LHLL 107 LLHL 110 EHLL 111 HLHH 112 HLLL
113 HHHL 114 HLLL 1156 LHLL 116 HLHH 117 LHLL
120 LLLH 121 HLLL 122 LHHH 123 LLHH 124 LLLH
125 LLLL 126 LLHH 127 LLHL 130 LLHL 131 LLLH
132 LLLt 133 LLHH 134 LHLL 135 HHLH 136 HHHH
137 HHLH 140 HHLH 141 LHHH 142 Hi.LH 143 HHHL
144 LHLL 145 LHLL 146 Lt 147 LLLL 150 HLHH
151 LHHH 152 LLHH 153 LHHH 154 LHHL 155 LHHH
156 LHHL 157 LLHH 160 HLHH 161 HHHL 162 LHHH
163 HHLL 164 HHHH 165 LHHL 166 LI.HH 167 LiLL
170 HLLL 171 HILHH 172 HLHL 173 LRLL 174 HHHH
175 LHLH 176 LLLH 177 LLLL 200 HLHL 201 HLHL
202 HLLL 203 LHHH 204 LiLb 205 LLLL 206 HLHL
207 LHHL 210 HHLH 211 LLHL 212 HLLH 213 LHLL
214 LLLL 215 LHHL 216 LLLL 217 LLLH 220 HHHH
221 LLLH 222 HHLL 223 HHHH 224 LHHH 225 HLHH
226 HHLL 227 LHLH 230 HHLL 231 HLLH 232 HLLH
233 HHHH 234 LLHL 235 LHLH 236 LHHL 237 LHHL
240 HLHL 241 LLLL 242 LLLH 243 HLLL 244 HLHH
245 LLLL 248 LHHL 247 LEHL 250 HLHL 251 HLLL
252 LLLL 253 LHHH 254 HHHL 255 LLHL 256 LLHL
257 LLHH 260 HHLL 261 HHLH 262 LHLL 263 LHLH
2¢€4 LHHL 265 HHLL 266 LHLL 267 LHHH 276G HLLH
271 Lt 272 HHHL 273 HLHL 274 LHHL 275 LELH
276 HLHH 277 LLHH 300 LLHL 301 HHLH 302 LHHH
303 HHHH 304 HLHH 305 HLLL 306 LHLL 307 LLHL
310 LHLL 311 HLLH 312 HLHL 313 HHLH 314 LLHH
315 HHLH 316 HLLH 317 LHHH 320 LHHL 321 HHHL
322 HHLL 323 HHHL 324 HLLL 325 HLLH 326 LHLL
327 HLLH 330 LLHL 331 HLLL 332 LHHH 333 HHLH
334 HHLL 335 LLHL 336 HHLL 337 LLHH 340 LHHL
341 HHLL 342 HHHH 343 HLLL 344 HLLL 345 HLLL
346 HLHL 347 Ll 350 HLHH 351 HLLL 352 LHLH
353 HHHH 354 LLHH 355 HHLL 356 HLLL 357 LELHH
36C HHHL 361 HLLH 362 LLHH 363 HHHL 364 LiLL
365 LHLL 366 LHHL 367 LHLL 370 HHHL 371 HLLL
372 LHHL 373 HiLL 374 HLLL 375 LHLH 376 LHHL
377 LHHH
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Table 7-5. ROM Bit Lists (Cont'd).

A8U10

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

/

HLLL

HHHH
HHHH
HHHH
HHHH
HHHH
HHLH
HHLL
HHHH
HHHH

LHHH
HLHH
HLLH

HLLL

LHHH
HHLL
HLLL

HHHH
HHHH
HHHH

HHHH
HHHH
LHHH
HHHH
HHHH
HHHH
HHHH
HLHL
HLLH
HHHH

LLLL

HHHH
HHHH
HHHH
LHHH
HHHH
HHHH
LLHL

HHLH
HHHH

HLLH
HHHH
HHHH
HHHH
HLLL
HLLH
HHHH
HHHH
HLLL
HLLH
HLLL
HHHH

ATR

T2
IT1
ITO

001
006
013
020
025
032
037
044
051
056

063
070
075
102
107
114
121
126
133
140

145
152
157
164
171
176
203
210
215
222

227
234
241
246
253
260
265
272
277
304

311
316
323
330
335
342
347
354
361
366
373

|

ATR A Regto R Bus
Used for Flag Set
And Clear And For
Transfer Instructions

HHHH 002
HLHH 007
HHLL 014
HELLH 021
HHHH 026
HHLL 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
HiLHH 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
HHLL
HHHH
HHHH
HHHH
HLHH
HHHH
HHHH
HLHL
HHLH

HHHH
HHHH
HHHH
HHHH
HHHH
HHHH
LHHH
HLHH
LHHH
HLLH

HLHL
HLHL
HLLH
HLHL
LHHH
HHHH
HHHH
HHLL
HHHH
HHHH

HHHH
LHHH
HLHH
HHHH
HHHH
LHHH
HLHL
HHHH
HHHH
HHHH

HHHH
HLHL
HHHH
HHHH
LHHH
HHHH
HLHL
HHHH
HLHL
HHLH
HLHH

003
010
015
022
027
034
041
046
053
060

065
072
077
104
111
116
123
130
135
142

147
154
161
166
173
200
205
212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

HLLH

HHHH
LHHH
HHLL

HHHH
HHLH
HHHH
HHHH
HHHH
LHHH

HLLH

HLHH
HHLL
HHLH
LLHL

HHLH
HHHH
HHHH
HHHH
HHHH

HHHH
HHHH
LLLL

HHHH
HHHH
HLHH
HHLL
LHHH
HHHH
HHHH

HHLL
LHHH
HLHH
HHHH
HLHH
HHLH
HLLH
HHHH
HHLL
HHHH

HHHH
HHHH
HHLL
LHHH
HHHH
LLLE

LHHH
HLHL
HHLL
HHHH
HHHL

004
011
016
023
030
035
042
047
054
061

066
073
100
105
112
17
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
321
326
333
340
345
352
357
364
371
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
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Table 7-5. ROM Bit Lists (Cont’d).

A8U11

000
005
012
017
024
031
036
043
050
055

062
067
074
101
106
113
120
125
132
137

144
161
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

c3

c2

o

/é;:co
HHHH 001
HHLL 006
HHHH 013
HHHH 020
HHHH 025
HHLL 032
HHHH 037
LLLL 044
HHHH 051
HHHH 056
HHLL 063
HHLL 070
LLLL 075
HHHH 102
LHLL 107
HHHH 114
LHLL 121
HHHH 126
LLLL 133
HHHH 140
HHLL 145
HHHH 152
HLLL 157
HHHH 164
HHHH 171
HLHH 176
HHHH 203
HHHH 210
LLLL 215
HHHH 222
LLLL 227
HHHL 234
LLLL 241
HHHH 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

Determine Clock

Burst Length

HHHH
HHLL
LLLL

HHHH
HHLL
HLLL

HHHH
HHLL
HHHH
HHLH

HHHH
LLLL

HHHH
HHHH
HHLL
HHHH
LHHH
HHHH
HHHH
LLLL

HHHH
HHHH
HHHH
HHHH
HHLL
HHHH
HHHH
HHHH
HHHH
HHHH

HHHH
HHHL
HHHH
HHLL
HHHH
HHLL
HHLL
LLLL

HHHH
LLLH

LLLL
LLLL
HHHH
LLLL
HHHH
LLHH
LLLL
HHHH
HHHH
HHHH
LHLL

002
007
014
021
026
033
040
045
052
057

064
071
076
103
110
115
122
127
134
141

146
153
160
165
172
177
204
211

216
223

230
235
242
247
254
261
266
273
300
305

312
317
324
331
336
343
350
355
362
367
374

HHLL
HHLL
HHLL
HHHH
HHHH
HHLL
HHHH
LLLL

HHHH
LHLL

HHHH
HHHH
HHHH
HLLH

HHHH
HHHL
HHHH
HHLL
LHHH
LLLH

HHHH
HHHH
HHHH
HHHH
HHLL
HHHH
HHHH
HLLL

HHHH
HHHH

HHLL
LHHH
HHHL
HHHH
LLLL

LLLL

HHHH
HHHH
HHHH
HHHH

HHHH
HHHH
HHHH
HHHH
LLLH

HHHH
HHHH
HHLL
HHHH
HHHH
HHLL

003
010
015
022
027
034
041
046
053
060

065
072
077
104
1T
116
123
130
135
142

147
154
161
166
173
200
205
212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

LLLL

HHHH
HHLH
HHHH
LLLL

HLLL
HHHH
HHHH
HHHH
HHLL

LELL
HHLL
HLLH
LHLL

HHHH
LHLL

HHHH
LLLL

HHHH
LHHH

HHHH
LLLL
LLLL
HHHH
LLLL
HLHL
HLLL
HHLL
HHHH
HHHH

LLLL
LLLL
HHHH
HHHH
HLHH
LHLL
LLLL
HHHH
HLLL
HHLL

HHLL
HHLL
HLLH
LLLL

HHHH
HHLH
HHLL
HHHH
LLLL

LLLL

HHHL

004
011

016
023
030
035
042
047
054
061

066
073
100
105
112
117
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
321
326
333
340
345
352
357
364
3N
376

HHLL
HLLL
HHHH
HHHH
LLLL
HHLL
HHHH
LHLL
HHHH
LLLL

HHHH
HHLL
HHHH
LHLL

HHHH
LLLL

HHHH
HHHH
HHHL
HHHH

HHHL
HHHH
LHLH

HHHH
HHHH
HHHH
HHHH
HLLL

HHHH
HLLL

LLLL

LHLL

HLLL

HHLL
HHHH
HHHH
HHLL
HHLL
HHLH
HHLL

HHHH
LLLL
HHHH
HHLL
LLLL
HHHH
HHHH
HHHH
LHLL
HHLL
LLLL
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Table 7-5. ROM Bit Lists (Cont'd).

A8U18

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

LLLL
LLLL
LLLL
HLHL
LLLL
LHLL
LLLL
LLLL
LLLL
LLLL

LLLL
LLHH
HHHL
LHLH
LLLL
LLLL
LHLL
LHLH
LLLL
LLLL

LLHL
LHLL
LLLL
LLLL
LLLL
LLLL
LHHL
LLLL
LLLL
LLLL

LLLL
LHHL
LLLL
HLLL
LLLL
LLHH
LLLL
LLLL
LHLL
LLHL

HHHH
LHLH
HLHH
LLLH
LLHL
HLLL
LHLL
LLLL
LLHL
HHHL
HLLL
LLHL

F3
F2
F1
FO

001
006
013
020
025
032
037
044
051
056

063
070
075
102
107
114
121
126
133
140

145
152
157
164
171
176
203
210
215
222

227
234
241
246
253
260
265
272
277
304

31
316
323
330
335
342
347
354
361
366
373

Alternate
Address

LLLL
LLHL
LLLL
HHLL
LHLL
LLLL
LLHH
LLLL
LLLL
LLLL

HLLL
LLHH
LLLL
LLLL
LLLL
LHHL
LLHL
LLLL
LLLL
LLLL

LHLL
LLLL
LHHL
LLLL
LLLE
LLLL
LHLH
LLLL
LLLL
HHLL

LLLL
HLLH
LLLL
LLLL
LLLL
LLLL
LLHL
LHHL
LLLL
LLLL

LHLL
LLLL
HHHH
LLLL
LHLL
LLLL
LLHH
LLLL
LLLL
LLLL
LLLL

Also Used To Set And Ciear FLA And

FLB, And To Generate Transfer Instructions

002
007
014
021
026
033
040
045
052
057

064
071
076
103
110
115
122
127
134
141

146
153
160
165
172
177
204
211
216
223

230
235
242
247
254
261
266
273
300
305

312
317
324
331
336
343
350
355
362
367
374

LLLL
LLLL
LHLL
LHLL
LHLH
LHLL
LLLL
LLLL
LLLL
LLLL

HHLH
LLLL
LELL
LLLL
LLLL
LLLL
LLLL
LHLH
LLLL
LLLL

LLLL
HLLL
LLLL
HLHH
HLHH
LELL
HLHL
LLLL
LLLL
LLLL

LLLL
LLLL
LLEL
LLLL
LHLL
LLLL
LHHH
LLLL
LLLL
LLLL

LLLL
HLLL
LLLL
LLLL
HHLL
LLLL
LLLL
LLLL
LLLL
LHLL
LLLL

003
010
015
022
027
034
041
046
053
060

065
072
077
104
111
116
123
130
135
142

147
154
161
166
173
200
205
212
217
224

231
236
243
250
255
262
267
274
301
306

313
320
325
332
337
344
351
356
363
370
375

LLLL
LLLL
LLLL
LLLL
LELL
LLLL
LLLL
LHHL
LLLL
LLLL

LHHL
LLHH
LLLL
LLLL
LLLL
LLLL
LLLH
LLLL
LLLL
LLLL

LLLL
HLLL
LLLL
LLLH
LLLL
HHHH
LHHL
LLLL
LLHH
LLLL

LHHH
LLLL
HLLL
LELL
LLHL
LLLL
LHLL
LLLL
LLLL
LLLL

LLHL
LLHL
LLLL
LLLL
LLLH
LLLL
LLLL
LLLL
LLLE
LLLL
LLLL

004
o
016
023
030
035
042
047
054
061

066
073
100
105
112
117
124
131
136
143

150
155
162
167
174
201
206
213
220
225

232
237
244
251
256
263
270
275
302
307

314
321
326
333
340
345
352
357
364
371
376

LLHL
LHHL
LLLH
HLLL
LLLL
LLLL
HLLL
LLLL
HLLH
LLLL

LLLL
LHLL
LLLL
LLLL
HLLL
LLHL
LELL
HLLL
LLLL
LLLL

LLLL
LLLL
LELL
LLLL
LHHL
LLLL
HLHL
HHHL
LHHL
LLLL

LLLL
LLLL
LLLL
LELH
HHHL
LLLL
LLLL
LHLL
LLLL
LHLH

LHLH
LLLL
LLHL
LLLL
LLHL
LLLL
LLLL
LHHL
LLLL
LLLL
LLHH
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OUTPUT —\
TO T0 T0 TO
DISPLAY DISPLAY DISPLAY DISPLAY
P —————————
INPUT \
A6 AS [ A5
A6 76 LISTEN~——4 A6 NON-
FROM AI9 0,1000 AN%%W‘P'OR ASTEP, DBM AMPLITUDE DECIMAL SIGNIFICANT
SEN LSTEN LISTEN SWEEP GENERATOR—— "] NGO POLARITY REGISTER sLAERO
SELECTION ADDRESS FLIP-FLOP
ENECACy DETECTION .
UNLISTEF
. st A
p2.PI,PO IOTAD OTDL
L1l ] FREQ.
HP-1B AMP
ATN,DAV OTFD
FROM A34 OTAD
NUM
3 HP-IB  HANDSHAKE
ERONT 26 ~— —b(NRth NDAC) A5
DATA MANAGEMENT Tou o A
T 8US OUTPUT
LOCA} /REMOTE ¥ HANDSHAKE REGISTER SWEEP GENERATOR
MULTIPLEXER SIGNAL LOGIC
I N INPUT FLAG
DATA = : CONTROL
RDY
HP-18 I o ROM _INSTRUCTIONS - ROM INSTRUCTIONS o AS
REN —| ¢ ¢
FREQUENCY T0
CLF, CLS, ITS, STE ,STS QUALIFIER 9 FREQUENCY
A6 —3 REGISTER CONTROL
A8 4 MSB A8
Y S e e com o use) ALTERNATE ADDRESS
REGIS ADDRESS ADDRESS OTFC, TR
STORAGE MULTIPLEXER
PRIMARY ADDRESS (4 LSB)
ALTERNATE A5
: — ! S 5]
FROM FRONT PANEL o AMPLITUDE T0
AND SWEEP GENERATOR DIRECT ADORESS T AMPLITUDE
p— —— ADIECT_AOORESS
ca 8 BIT PARALLEL RE J
QUALIFIER e
Ex MULTIPLEXER MEMORY A8 ' ota T
P3,P0 ROM :>TO FRONT PANEL
0s-a0 5T | INSTRUCTION DISPLAY & REMOTE
L ROY QUALIFIER SELECT i 4
. [
- - ROM OUTPUTS o
ﬂ ROM_OUTPUTS 1k 0 7 L
«— QUALIFIERS R
s % 777272777 7772772 727 T77277277777777777 77773 | @ 7, é N
< T BUS L P I BUS _ L)
M e f F | - [ r] Z
lp'm R} JITR LAC
Iy ATR I:]
| BUS [7= A7 A7 LOAD) ETR PTR M — t
ﬂ}”ﬁ TTe
] : ro | Aedn A -
REGISTER SWITCHES REGISTER A7 A7
) A Sus EXTEND  [EX
. Rc ETUES : FLIP-FLOP
RC —¢ i
T K
LN ryy T
RC
TTQ, QTS
L Q Q0
X : — 1 D REGISTER
A7 LOAD KTR FROM_A2 Glsz, ALI, ALD
D3,02 SLIDE SWITCHES LOAD s
_n_?;no K ] Tisw s
REGISTER s
CONTROL L—>
K0 ~ ONTROL
PROSEIS_?ING \/ R BUS ARITHMETIC |, PROCESSING
LOGIC RE-S
. INPUT AT UNIT
— RC MO} Q S BUS
. - SATE
BUS,| A7 M
RANDOM
s | M M3- ACCESS — RAM
REGISTER MEMORY A7
D3,02,D1,00
LOAD CARRY ey
T ol 0w Py
d
a7 RC
STTF 8%
€3,62,C1,C0 LOCK Qs
,C2,C), UR! Q0
e - e Y
RD
v ] AT Y
<OCK
GIERATOR TIMER
o TIMER OUTPUT
—».
2MHz TO REMOTE A34 V
L FROM AI8 L A 3330-E-4750

Figure 7-29. Controller Block Diagram.
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1 2 W3 w4 |
o o 8 o ( —ta
ol o
g3 o 8 8 5|ul
[ ‘ 7 ls
l
lp—14 1 14 11— 14 | 1 14
| o 20
~ e« @ 0
S |us u7 us I |us €9
‘ 7—e ThJg 7t—J8 7t——8
‘ 1r—'6 T— 6 1-—114 1 14 |
@O
o U4 uis ule nr T
o
| 8 7—s 7 8
8 9 8 9 !
1 16 1 14 )ll,-——qM 1 14
| 0o | |
o o ~
I fuai v22 blo|ues DI( u24 T
‘ 7—8 7\——‘8 7 8
8b—9

R12 R13
{ ] C ]
1 101 10

7

uz2s

-C9-

U4

Uiz

u27

24

»100000000000000000Q 3 QOOOOOOOOOOOOOOOOOOOOQZ’__J

ABA
03330-66573
03330-66578

A6B
03330-66506
0333066576
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IGITAL INPUT ASSEMBLY STANI AND LOWI
i EMBLY STANDARD 03330-66506 3330B STANDARD S.N.I144A00260AND LOWER | ) LISTEN ADDRESS —
03330-66576 33308 STANDARD S N [305A00261 AND HIGHER DETECTION
03330-66573 33304 STANDARD S N.145A00I52 AND LOWER 1 o LISTEN ADDRESS
xas 03330-66578 3330A STANDARG S.N.1301A00I53 AND HIGHER /——SELECTION——\ 087 .
20 H-START UP FROM xaiatB) — 2 H-START P +5v 5 DL
) A LISTEN
o6 RI
+5v —(2 A, 45V TO UI- 242K D86 n2fiane 2 F——FLp-FLOP———
O Roress aa o ABS R HIGH= LISTEN ADDRESS RECEIVED 5
3 2 UZ I 4 o
I
+5V TO U6— UI3 - T pBS ! GATES ENABLED WHEN HP- o U2
XA‘GA s AB4 13y REN ATN AND DAV ARE TRUE(LOW’ A
H ue )
| w3 DB4 2
A +5V TO UI4-U20 2 2
I —° ] AB3 103, u2 2 Hus bt
| L)) us )e HIGH = UNLISTEN COMMAND . B
|
I AB2
| +5v TO U21-U28 2\ . M- START UP . s
: w5 DB2 s )] Ve 21uil
i ABI 14
! v LOCAL/REMOTE
| f— — DBl
| /ORI +5|V DATA SELECTION
| Onic —_
2O FROM REMOTE 1/0, STEP INHIBIT FROM A34P2(4) —< | G’—l r &%‘ bl DB7  on
1! | _ \WRN
27 TIMER HOLDOFF TO XA7A(3) —< 2 &= & : HoREN !7—)‘ ) vz ) INPUT
1
! L & L — +5v L-RENI DB6 REGISTER
| . ‘ . O XA68 (B) bas ) Ue o
P/Q Rl | SELECT
| D107 P — 2 B oB7 DB4 o
DIO 7 FROM A34P2(14) e | .: FAO z b3 o) UB Jo° . B "
! SHIFT/LOAD DATA INPUT {S LOW TRUE.
I P/ORI3 || | 2K | DIO? I B2 2 | U SERAL DATA OUTRUT @ SHIFT/LOAD __ CLOCK 1
! R L2 1 V- ol o ! = WG TRLE ] |,
I | e H-START UP o ual baI R ERIAL ENTE
i I | v MUl - b [sner
| L 62K LB6 14 PLEXER DB6& 3
: —— T D108 | 2|2 086 || DBS . ar®—
N uis
DIO 6 FROM A34P2(3 —}-( p¢DIO6 I =85 oo DB4 SHIFT
+5v DIOS o, ol DB5 083 4 REGISTER AL DA
bIo s PORIZ |1 enasL DB2 5 [ SERIAL DATA___ 1np 10 xAGA (7)
DIO 5 FROM A34P2(12) 4,—( ¢ ‘r x| s 0 DBI 6
1 +5v |
| |
i PORE 4 1 I sux | ] seriaL v
| | 3K L3114 H-REN cLx
i | I V; ’ CEK NmiBIT
I
20 REMOTE DATA | i | ‘ rev : L
} T T ! s
SeLeCT RECIRCULATED | DATA
DI 4 FROM A34P2(6) — 6 blo4 LB4 2 e 084
| PIORI DIO4 3y, baS
bIO 3 FoR2. LB3 1 083
DIO 3 FROM A34P2(9) — 5 1 o 25}2
| | 3K | DI03 ] M :
4 3
| /QRI ~ _ | LB2 5 MULTI= 3 s ,| vie
6e2K | o PLEXER U
| Lo LS L b0z . ! bz :
| | I <l Bl i 086 FROM UIO(6)
o
! LB | : pIOI o, Wl DBI 087
—_— -
! DI [ ENASLE L-RENI L- DAV FROM UI6 (10}
0I0 2 FROM A34P2(10) —( 4 02 5 B T-RENT
H-DB6
|
i 2 e
Ui4 & U2| SELECT INPUT HIGH - — H-SWP TO UI9 (1,9) U25(4,11)
DIO 1 FROM A34p2(ll) — 3 DIO | S e e 1 eeuTas H-DB4 ' g H-ATN FROM Q8 —
\I LOW SELECTS LOCAL (0) INPUTS 085
. }— H-SWP TO XAGB(8)
|
! lzDoLTo i3
| FROM U4 (8) —— . 2 L-swp
| AMPLITUDE | CONTROL =, TO xAgB (1) ER TO XA6B (L)
|
e t=%%s 0 Il e__——— - - __
I 33308 ONLY 1 %&L L-SWPE OUT OF RANGE
] ) TO XA6B (4)
L-REN FROM A34p2(5) —-C n {—L=REN Huzg>ohe— L2REN 1O I +BV 4oV *TV | TO xAgB{K)
XA6R | 9 14 |
I -REN TO 5, 6 )
_ 2 K
L-ATN FROM A34pP2(1) —( 0 L-ATN U9(9), XAGBI(C) | 2K 122 3l en de_covtROL L}
| N 3 TOXAGA(IE) | [3330A ONLY ~ 7] 2
| o i g Logd
20 FROM REMOTE 1/0 -1 H-ATN TO | REGISTER | | Uiz
| UI7(10), Uig(4) e p|— CONTROL 2 FROM TO XAGA(16)
| 0 XAGA(T) | XABAWU) T " -
642K | L-ATN TO UII(9) I cLlad | | E JUMPER HERE
L - - it 7 6841K ON ASSY
XAGA | [ Kaeaty) —H———+——+— Toxasaq7) Quz30-ses0e |
L-DAV FROM A34P2(15) —+< £ L= DAV 1245y 23>0 uie L- DAV TO UI7(4), UIO(9) S — L - S e -
LB6 FROM AIPI(3) —(M LBe \I/
LBSFROMAIPI(Z)—*—( (—L—5 8 M M 16— — = -- & - . - - IR
LB4 FROM AIPI(1) —< K \F____\f__»)(_xm \fonea T-xm s Y. Y Y Y
LOCAL DATA
I Loc LB3 FROM API(4) —=C 11 LB3
82 TBUS FROM  FROM  RC LL RDY L-STS L-CLS . L-STE L-ITs
LB2 FROM AIPI(5) —1< 10 FROM  A4PI(A) A4PI(B) FROM  FROM FROM XATA (E) FROM XA8B(3) FROM XA8B(7) FROM XABB(8) FROM XABB(6)
LBI FROM AIPI(6) —- s &—LBI XA278( ) XA7B(5) x;;agm 27 %

EWY TGHT 1976 BY HEWLETT- PACKARD COMPANY

FROM
AMP LEVEIi CONTROL




LISTEN

FLIP-FLOP

HIGH=LISTEN ADDRESS RECEIVED

L-ATN
GATES ENABLED WHEN HP-18 FROM UI2(4)

REN ATN AND DAV ARE TRUE (LOW)

+5V

R8
Z-ZK%

FROM UI1(6)

RS ADDED: 3330A, SERIAL NO. 1145400123
3330B, SERIAL NO. 1313A0036!

XAIGB

HIGH = UNLISTEN COMMAND

H-REN
H-START UP FROM U16 (6}

+5v

R9
R9 ADDED: 33304, SERIAL NO. | 145A00123 2¢2K
33308, SERIAL NO. [3|3A00361

3 )-— NDAC TO A34P2(8) TO REMOTE 10 20

— INPUT
REGISTER
+5v
1 16 uls
SHIFT/LOAD DATA INPUT IS LOW TRUE. _
UIs SERIAL DATA OUTPUT (@) SHIFT/LOAD _ CLOCK
1S HIGH TRUE. ] X | PARALLEL LOAD
SERIAL ENTRY &
& L t | sHFT A—
¢ 9
o
o
uis
€ SHIFT
F REGISTER ERIAL DATA
. [{ LA INP TO XABA (7)
H +5v
14
SERIAL IN
S imr
8
| v
CIRCUL ATED | DATA

INRFD

FROM UIO(6)

L-RENI
— H-SWP TO UI9(1,9) U25(4,11)

»—— H-SWP TO XA6B(8)

! 2 L-SwP
TO XA6B{1)

5.9 6,8 L-SWPE
TO XAEB(K)

—l— TO Uil
cs
$IOOOpF

TO UI7(3)

H-ATN FROM Q8 —

FLAG
TO XA6B (E)

2 uio pE—ett
ER TO XA6B(L)

OUT OF RANGE
TO XA68B (J)

i2

6A(16) ﬁ

2 i3

JUMPER HERE

ON ASSY

03330-66506
_03330-66573

BA(IT)

FROM U (8)

I
> 5>f_NRFD TO A34P2(7) TO REMOTE 1/0 20
|

FUNCTION ANNUNCIATOR CONTROL

H-SWP FROM UI9(6)

L-STS L-CLS
FROM X ABB{3) FROM XA8B(7}

2 L-STE L-ITS
FROM XABB(8) FROM XA8B(6),

—XA6A

STROBE
FROM AIPI(9)

26

L-CLF
FROM XABBI(11)
26 |
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|
14 >+—F —= TO A3P2(3)
1

P

1
ue 2 P >— A TO A3P2(4)
I

[
]
u2s 11— L~ FCTR TO A3PI (14)
i

TO DISPLAY 2

XABA
[t)]

I
Huzs pe M >H—L-ACTR TO AZP2(11)

FROM U4(11) —> £ >— FLAG T0 xAsA(22) 26

XABA

|
FROM UI5(7) — 7)—:——— INP TO XA7B(E) 27
|

FROM U23(4) —> »s>—%— CONTROL | TO XA 28(H), XA29(6) } 5. 16.17
FROM U23(6) —— 17>-— CONTROL 2 TO XA28(J), XA29(7) r
| xase
FROM U24(4,6) —> 4>'T—— L~REN TO A3P2(I0) TO DISPLAY
FROM U24 (8,10,12) —> a)—1— OUT OF RANGE TO A3P2(8) TO o»sm.nv}
FROM U22(4) — B)--— L-RENI TO A2PI(4) TO FRONT PANEL } |
FROM UI6(6) —— ¢ )-{— H-REN TO AIPI (10) TO KEYBOARD

|
|
23 24 |
|
I

o 359 L-HZ TO A3P2(2)
1o

|| 2| v
[ R ns)—:— L-F MIN TO A3PI (13)
|

102 4—)-0)-:— L-F STEP TO A3PI(1)

S —— 16)1— L-F MAX TO A3PI(I2)
1

TO DISPLAY 2

I
u LATCH s A3P2(7)
201 201%|7>J|— L-DBM TO yask (k)

(S)

<

[N
202 - A3P2(I3)
. mz-’%f)—t—L A STEP TO (e Fio)
203 w3f® S TS L-AMIN TO A3P2(12)
1 i
L 204 204 = ; v

L-A MAX TO A3P2(14)

L-OTAD =
FROM FROM FROM

2 Py L-1000
FROM FROM FROM
X(I%E XA (H) XAIS (18)

27

XA7TB  XABA
Wy an
2

FROM
SWEEP GENERATOR
20

N
=

I
FROM UI2(6,8) —— K >+— L- SWPE TO A3P2(9) TO DISPLAY 2
|
FROM U26(2) — | )—:— L-SWP TO A34P2(2) TO REMOTE 1/0 20
FROM UI9(6) —— 8 >-— H-swP T JATH (2)

ABAIN) o e
FROM UI8(8) —> L >l — ER TO XABA(R)

NOTE TROUBLESHOOTING OF THIS ASSEMBLY BY
BOARD SUBSTITUTION 1S RECOMENDED BECAUSE OF
THE COMPLEXITY OF THE CIRCUITS. DAMAGED
BOARDS WILL NOT BE ACCEPTED FOR EXCHANGE.

24

Figure 7-30. Logic Input Assembly, A6 Standard.
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m DIGITAL INPUT ASSEMBLY OPTION 004 03330-66563 33308 opnou 004 S.N.1144A00260 AND LOwER} A68 LISTEN ADDRESS
03330-66577 3330B OPTION 004 S.N.1305A00261 AND HIGHER == B —
03330-66574 3330A OPTION ooz g ’rj 1145A00152 AND L % ABA LISTEN ADDRESS DETECTION

- A OPTI 155120035 AND HioHER
03330-66579 3330A OPTION 00! 301400153 {oHE F—sELECTION——\ . R
XA68 -
v E : >
20 H-START UP FROM XAI9(B) — 2 H - START UP 5 Y ¥
1 +5Vv LI Rl
- Lo 202K DB6 I N
F— +5VI 22, ve
+5V +5V TO UI-5
o —% —("T oWl g JUMPERS SHOWN SET 85 , HIGH =LISTEN ADDRESS RECEIVED
— 3
u29-U3l . >_('\T Pl GATES ENABLED WHEN HP-1B
. +5V TO U613 AB REN ATN AND DAV ARE TRUE (LOW)

SLULLLL

i
|
2NBIE
A
(ISOLATED GROUND) W/ |

———INPUT ISOLATION \ o {mﬂ‘ B

+5V TO Ul4-20 +5VI

= |y ] D
RI4 +5v
| 3K 1 255 J ABZ
+5V TO U21-28 | o[ orsa e R4O H-START UP
|
J =S

HIGH = UNLISTEN COMMAND

(ISOLATED SUPPLY) +5VI —-J-< s — +5v1

20 FROM REMOTE 1/0, STEP INHIBIT FROM A34P2(4) -«( R9 | 6u2K 1K .- o w5
1K .

27 TIMER HOLDOFF TO XA‘IA(S)——J‘-(Z +5v L 5T |

1
DIO 7 FROM A34P2(14) —< E D07 - %
+5VI +5v1 +5V

v LOCAL /REMOTE
/~—— DATA SELECTION —\ DE'

| I 0B7 s
! P/OR2 |t | R
1 | iy S| RI8 +sv R44 H-REN 4] ur ) INPUT
! | 255% J K ;)
L [ | T T Y Lmen oasV / /T REGSTER—\
642K TO XA6B(B <
! L6 y oy +5VI o . ®) oBs  5) U8 -
! T o e e
A Z,
DIO 6 FROM A34P2(13) —< 0 0108 I 962 * = an ! I 4 ° ) B3 o) Y8 . smn"/m—“_‘ DATA INPUT IS LOW TRUE. P
: F‘?l I §e2K I bIo7 a DB2 12 n UI5 SERIAL DATA OUTPUT (@) SHIFT/LOAD _ C|
| L= a +V 5 L4 N A 1S HIGH TRUE 1
i P Bz Bl __us) Y8 p
ve 0105 D " o 3 HoSTARTUP —So  wuLTI ’ =
DIO 5 FROM A34P2(12) ﬁl< - . u2g 86 u|. PLEXER o 086 i .
! | oy ov1 +5vI D106 a]; 22 086 | 4 D85 u a
! [ | RI3 +3v R38 L85 o DB4 3 s
[ [ | B d ! DI0S 0 9 0BS5S 083 4 REGISTER
01Ss3 4
[ I | ' ° B2 s SERIAL DATA__ 1p 10 xA6A (7)
| 62K . +5V1 +5VI ENABLE
20 REMOTE DATA ! | L3554 % Y sy $5 4; DBI .
1
010 4 Frow a34p2(6) —H(s DI04 - 2luzg>ot—2 oTs4 _7_] Rai
I
x
' I » H-REN +5v
I
DIO 3 FROM A34P2(9) —+< 5 bI03 * as Earzag >
! +5VI +5VI n2e L84 A DB4
| pzoﬁz ! 3 2
‘ -1 50 0I04 3l,, 0BS
b ' ! +[~"ors2 L83 0 12 b8
! I gk | DIO3 ol us  ®
. [ gt 4RI % 5V LB2 i
i +5v 10z AE: B2
DIO 2 FROM A34P2(10) — 4 &— D10 2 Dcz 2 oIsz ]z #'RKBT L8l u D; :
! DIOl o) s DBI ur )e
| % ] o) ) >
! ol ENABLE § L-DAV FROM UI6 (|<J
DIO | FROM A34P2(11) —+< 3 D10 | 2 Q2 s J; -REN
i R24
- 8 s H-SWP TO UI9 (1,9) U25(4,11
| o a1 oot — L o s, e o oo 9019 254, 1)
1 F/O R3 |1 W SELECTS LOCAL (0) INPUTS
V! 1 i $— H-SWP TO XA6B(8)
L i | [otse H-REN O Ul (13)
TO XA6B (C) >
| :_G'ZK | > —2 #o i:lga )
1
L-REN FROM A34P2(5) —L< 1 = 1E%) y 2 0ISs [Bosony — T T T T . T T T T 6.8 L- SWPE
‘{ >o | sy ey | TO XA6B(K)
% H-ATN TO UI7(10), UI8 (4) | RS R6 £ “ |
xas8 0 V21 (1,2,13) | 2.2k $242K J o . controlt |
L-ATN s+ conROLI |
L-ATN FROM A34P2(1) —( 0 | 2 SER T Toxnea(e) | [3330A ONLY 1 2
+5VI +5VI | s‘:ﬁ% | |JUMPERS REPLACEI
20 FROM REMOTE 1/0 POR3 L e | o e | o U23 N 3330A ﬁ
255! Lk sfs— TO XAGA(16)
: | J— MR 70 U2t o) : s TO XA6A(IT) : XABA(U) | REM | ETs
G.ZK ' A = 681K JUMPER HERE
4 L=DAV TO UI7(4), UIO(9) $ FROM & 4 >
a6h | - | | XABA(V) TO XABA(IT) 23R -eese/ |
! L-DAV 1,245 3 L+ttt - L - b -
L-0av FROM A34P2(15) —F W n
LB6 FROM AIPI(3) —‘-<M ¢—LBS \I/
LasFRoumm(z)ﬂ(L Les b4 v H b4 [ 4 - - - — R —
D4 LB4
| LocAL DATA LB4 FROM AIPI(1) * LB3 ————F————J-xaea —XA68 |- —XA8A -xa68 ke
LB3 FROM AIPI (4) ——:—(n
LB2 - -
AP TBUS FROM  FROM RC Lic RDY L-STS |-CLS L
LB2 FROM AIPI (5) —< 10 ﬁ 1 FROM  A4PI(A) A4PI(B) FROM  FROM FROM XAT7A(E) FROM XABB(3) FROM XA8B(7) FROM
LBI FROM AIPI (6) —LC 9 XA7B(M) \——— ——— XA7B(S) XABA(C) 27
26

FROM
__ - _ - - . - - —_ _ - - 27 e el Control 27 26
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/C:OUTPUT ISOLATION:\

+5V

R2|
255%
L[ ors7

+5VI

+5VI \

R48
242K,

+5vI
XA6B
!

ESS
N \
u
LISTEN
FLIP-FLOP
HIGH < LISTEN ADDRESS RECEIVED
P
GATES ENABLED WHEN HP -
REN ATN AND DAV ARE TRUE(LOW)
u
(L HIGH = UNLISTEN COMMAND R8I 8 CIO ADOE.
3330A, SERIAL NO 1145400123
33308, SERIAL NO. t305A00261
e H-START UP
p|
= INPUT
/ REGISTER \
0
+5V
£ . L Uts
SHIFT/LOAD DATA INPUT IS LOW TRUE.
UIS SERIAL DATA ouTPUT (@ SHIFT/LOAD  CLOCK
M L 1S HIGH TRU + X [PARALLEL LOAD .
n— 2 SERIAL ENTRY &
B L t |SHFT A—H
0B6 3
DB5 | a2
uis
bB4 2 SHIFT
B3 s, REGISTER
DB2 s 3 INP TO XABA(7)
bL:] sy

LK

SERIAL IN

CLK
INRIBIT

2

RECIRCULATE

+hv

L-REN FROM U30(8)

H~ATN FROM U31(8)

v2i ot 3 >1— NDAC TO A34P2(8) TO REMOTE 1/0 20
|

I
|
|
|

s 1o

2] uai o

i
+5vI |

]

R5O |
10K

H-SWP FROM UI9(6):

‘R34 /:FUNCT‘ON ANNUNCIATOR CONTROL:\

|
5)4— NRFD TO A34P2(7) TO REMOTE 1/0 20
\

13) a2

10

o Ule ‘4>-?—F—>T0A3P2(3)

P >1‘— A-s TO A3P2(4)

[ TO DISPLAY 2

8 1 >-‘—‘ L-FCTR TO A3PI(14)
|

3

L-RENI

$— H-SWP TO VIS (1,9) U25(4,11)

$— H-SWP TO XA6B(8)

FROM UIO{6)

H-ATN FROM Q8

ER TO xA8B(L)

OUT OF RANGE
TO XA6B (J)

TO UIt{13)
‘ 2 L-SwpP
TO XA6B (1)
53 68 L- SWPE
TO XA68(K)
[3330A ONLY ~ 7] 2
| JUMPERS REPLACE |
| U23 IN 3330A .
ul
Lok BT S
! SB.R\K | i JUMPER HERE
Bt~ rowen Sl

—XABB

RDY
M XATA(E)
27

L—STS L=-CLS
FROM XABB(3) FROM XABB(7)

L-STE
FROM XA8B(8}

|
uzs ot M>-T—L—ACTR TO A3P2(I1)

R4
22K

+5V —w—

PS

1eLK

1oLR

U223 INRFD

< i; Léja.é

FLAG
TO XA6B (E)

el

L-ITS
FROM XA88(6)

26

L-CLF
FROM XABB(I1)
26

LLLT

1
FROM U4(I1) — € >— FLAG TO XA8A(22) 26
XABA

I
FROM UI5(7) — 7 >+— INP TO XA7B(E) 27
1
FROM 