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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications
at the time of shipment from the factory. Hewlett-Packard 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

This Hewlett-Packard instrument product is warranted against defects in material
and workmanship for a period of one year from date of shipment, except that in the
case of certain components listed in Section I of this manual, the warranty shall be for
the specified period. During the warranty period, Hewlett-Packard Company will, at
its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all ship-
ping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properlyinstalled on that
instrument. HP does not warrant that the operation of the instrument, or software, or
firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inade-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside of the environmental specifications for the
product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE-
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other 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.

6-525-2
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Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation.

-This product is a Safety Class I instrument (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail-
able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the prod-
uct input wiring terminals, power cord, or sup-
plied power cord set.

WARNINGS

Any interruption of the protective
(grounding) conductor (inside or outside
the instrument) or disconnecting the pro-
tective earth terminal will cause a poten-
tial shock hazard that could result in
personalinjury. (Grounding one conduc-
tor of a two conductor outlet is not suffi-
cient protection.) In addition, verify that
a common ground exists between the
unit under test and this instrument prior
to energizing either unit.

Whenever it is likely that the protection
has been impaired, the instrument must
be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via
an auto-transformer (for voltage reduc-
tion) make sure the common terminalis
connected to neutral (that is, the
grounded side of the mains supply).

Servicing instruction are for use by
service-trained personnel only. To avoid
dangerous electric shock, do not perform
any servicing unless qualified to do so.
Adjustments described in the manual
are performed with power supplied to
the instrument while protective covers

are removed. Energy available at many
points may, if contacted, result in
personal injury.

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source of
supply.

For continued protection against fire
hazard, replace the line fuse(s) only with
250V fuse(s) of the same current rating
and type (for example, normal blow, time
delay, etc.) Do not use repaired fuses or
short-circuited fuseholders.

SAFETY SYMBOLS

Instruction manual symbol: the product
will be marked with this symbol when it is
necessary for the user to refer to the instruc-
tion manual (see Table of Contents for page
references).

; Indicates hazardous voltages.

== Indicates earth (ground) terminal.

WARNING The WARNING sign denotes a

hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

The CAUTION sign denotes a

hazard. It calls attention to an
operating procedure, practice, or
thelike, which, if not correctly per-
formed or adhered to, could result
in damage to or destruction of
part or all of the product. Do not
proceed beyond a CAUTION sign
until theindicated conditions are
fully understood and met.
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Figure 1-1. HP 8672A Accessories Supplied, and Options 907, 908, and 909
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

The HP 8672A operating and service information
consists of an Operating Manual and a Service
Manual. These two volumes contain all the infor-
mation required to install, operate, test, adjust and
service the HP 8672A Synthesized Signal Gener-
ator. Figure 1-1 shows an HP 8672A Signal Gen-
erator with all of its externally supplied acces-
sories.

The Operating Manual, which is shipped with
each instrument, has four sections:

Section I, General Information
Section II, Installation
Section III, Operation

Section IV, Performance Tests

The Service Manual, which is shipped with the
instrument as Option 915 or ordered separately,
has four sections:

Section V, Adjustments
Section VI, Replaceable Parts
Section VII, Manual Changes
Section VIII, Service

Additional copies of the Operating Manual or the
Service Manual can be ordered separately through
your nearest Hewlett-Packard office. The part
number for each is listed on the title page of the
manual.

Also listed on the title page of this manual, below
the manual part number, is a microfiche part num-
ber. This number may be used to order 100 x 150
millimetre (4 x 6 inch) microfilm transparencies of
this manual. Each microfiche contains up to 96
photo-duplicates of the manual pages. The micro-
fiche package also includes the latest Manual
Changes supplement, as well as all pertinent
Service Notes.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications are the performance stand-
ards or limits against which the instrument may be
tested. Supplemental characteristics are listed in
Table 1-2. Supplemental characteristics are not

warranted specifications, but are typical charac-
teristics included as additional information for
the user.

1-3. SAFETY CONSIDERATIONS

This product is a Safety Class I instrument, that
is, one provided with a protective earth terminal.
The Signal Generator and all related documenta-
tion should be reviewed for familiarization with
safety markings and instructions before operation.
Refer to the Safety Considerations page found at
the beginning of this manual for a summary of the
safety information. Safety information for instal-
lation, operation, performance testing, adjust-
ment, or service is found in appropriate places
throughout this manual.

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

Attached to the rear panel of the instrument is a
serial number plate. The serial number is in the
form: 0000A00000. The first four digits and the
letter are the serial number prefix. The last five
digits are the suffix. The prefix is the same for
identical instruments; it changes only when a con-
figuration change is made to the instrument. The
suffix however, is assigned sequentially and is
different for each instrument. The contents of this
manual apply directly to instruments having the
serial number prefix(es) listed under SERIAL
NUMBERS on the title page.

1-5. MANUAL CHANGES SUPPLEMENT

An instrument manufactured after the printing of
this manual may have a serial number prefix that
is not listed on the title page. This unlisted serial
number prefix indicates that the instrument is dif-
ferent from those documented in this manual. The
manual for this newer instrument is accompanied
by a Manual Changes supplement. The supple-
ment contains “change information’ that ex-
plains how to adapt this manual to the newer
instrument.

In addition to change information, the supplement
may contain information for correcting errors in

the manual. To keep the manual as current and as

1-1
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MANUAL CHANGES SUPPLEMENT (cont'd)

accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest
Manual Changes supplement. The supplement is
identified with the manual print date and part
number, both of which appear on the manual title
page. Complimentary copies of the supplement are
available from Hewlett-Packard.

Forinformation concerning a serial number prefix
thatis notlisted on the title page orin the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-6. DESCRIPTION

The HP 8672A Synthesized Signal Generator has
afrequency range of 2.0 to 18.0 GHz. The outputis
leveled and calibrated from +8 dBm to —120 dBm.!
Frequency, output level, modulation, and ALC
modes can be remotely programmed via HP-IB.

The frequency can be tuned with one of four fre-
quency resolutions. Tuning resolutions of 100
MHz, 1IMHz, 10 kHz or 1 kHz are selected by front
panel pushbuttons. The 1 kHz tuning resolution
will give tuning resolutions of 1 kHz for frequencies
from 2.0 to 6.2 GHz, 2 kHz for frequencies from 6.2
to 12.4 GHz, and 3 kHz for frequencies from 12.4 to
18.599997 GHz.

Long-term frequency stability is dependent on the
time base, either an internal or external reference
oscillator. Theinternal crystal reference oscillator
operates at 10 MHz while an external oscillator
may operate at 5 or 10 MHz.

The output of the Signal Generatoris exceptionally
flat due to the action of the internal automatic
leveling control (ALC). External leveling control
using a diode detector or a power meter to sense
output power can be used to level the output at a
remote load.

The outputlevel is set using the OUTPUT LEVEL
RANGE switch and the OUTPUT LEVEL VER-
NIER. The OUTPUT LEVEL RANGE switch
changes the output level in 10 dB increments (+10
to —110 dB). The OUTPUT LEVEL VERNIER is
then used to adjust the output level over a contin-
uous 13dBrange (—10to +3dBm). The outputlevel
is read by adding the vernier setting to the range
setting.

Both amplitude and frequency modulation capa-
bilities are available in the Signal Generator using

'For serial number prefixes of 2640A or below (except Option 008),
maximum leveled and calibrated output power is +3 dBm.
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either front panel switches or remote program-
ming. External drive signals are required for both
AM and FM operation. AM depth and FM devia-
tion vary linearly with the applied external volt-
age. Full scale modulation is attained with 1.0V
peak.

Two ranges of AM depth are selectable: 30% and
100%. The front panel meter can be used to monitor
the AM depth. Allowable depths are: up to 75%
between 2000 MHz and 6200 MHz, up to 60% be-
tween 6200 MHz and 12 400 MHz, and up to 50%
between 12 400 and 18 000 MHz. Specified AM
rates are from 10 Hz to 100 kHz.

Six ranges of FM deviation are selectable: 0.03,0.1,
0.3, 1, 3, and 10 MHz. FM peak deviation can be
monitored using the front panel meter. At output
frequencies below 6200 MHz, peak deviation is
limited to 10 MHz or five times the modulation fre-
quency, whichever is lower. From 6200 to 12 400
MHz, peak deviation is limited to the lesser of 10
MHz or ten times the modulation frequency. From
12 400 MHz to 18 000 MHz, peak deviation is lim-
ited to the lesser of 10 MHz or fifteen times the
modulation frequency. Allowable modulation rates
fall between 50 Hz and 10 MHz.

The front panel meter indicates output level, AM
depth, or FM peak deviation. Meter indication
mode is selected by a front panel switch.

External leveling is selected by a front panel
switch. A power meter or crystal detector may be
used as the external detector.

Phase-locked reference outputs of 10 and 100 MHz
are available on the rear panel.

Six status indicators on the front panel make
operating the Signal Generator easier and aid in
reducing possible operator error.

The Signal Generator is compatible with HP-IB to
the extent indicated by the following codes: SH1,
AH1,T6,TEO,L4,LEO, SR1,RL2, PP2,DC1, DTO,
and CO. An explanation of the compatibility code
can be found in IEEE Standard 488 (1978), “IEEE
Standard Digital Interface for Programmable
Instrumentation” or the identical ANSI Standard
MC1.1. For more detailed information relating to
programmable control of the Signal Generator,
refer to Remote Operation, Hewlett-Packard Inter-
face Bus in Section III of this manual.

1-7. Remote Operation {IGEHE)

The Signal Generator is fully programmable via
the Hewlett-Packard Interface Bus. In the remote
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Remote Operation {IEHE) (cont'd)

mode all front panel controls are disabled except
the LINE and METER MODE switches. Table 3-4
in Section III lists all HP-IB program codes. For

more information refer to section 3-23, Remote
(HP-IB) Operation.

1-8. Selecting the HP-IB Address

The HP-IB address switches are located within the
Signal Generator. The switches represent a two-
digit octal number. This number corresponds to
talk and listen address characters which an HP-IB
controller is capable of generating. Table 2-1
in Section II shows all HP-IB talk and listen
addresses. For more information refer to section
2-7, HP-IB Address Selection.

1-9. OPTIONS
1-10. Electrical Options

Options 001 and 005. Both of these options omit the
internal RF step attenuator and have only two
positions on the OUTPUT LEVEL RANGE switch.
Option 001’s output level specification is +10 to
—10dBm. Option 005 has arear panel RFOUTPUT
connector; its output level specificationis +9 to —10
dBm, and its total indicated level accuracy and flat-
ness specifications are degraded by +0.25 dB.

Option 002. The internal 10 MHz crystal reference
is omitted.

Option 003. A special fan allows operation from a
400 Hz power source (main).

Option 004. The Signal Generator’s RF output
connector is located on the rear panel. Maximum
output power is +7 dBm. Total indicated level
accuracy and flatness is degraded by +£0.25 dB.

Option 008. For serial number prefixes 2640A and
below, Option 008 provided +8 dBm leveled output
power from 2.0 to 18.0 GHz. For serial number pre-
fixes 2643A and above, these features have been
incorporated into the standard Signal Generator.

Option 034 and 038. Both of these options omit the
internal RF step attenuator and are used in con-
junction with the HP 86720A Frequency Extension
Unit to form an HP 8672S Signal Generator Sys-
tem. Option 034 provides control signals for a 110
dB step attenuator in the HP 86720A and has speci-
fied power between +10 and —120 dBm. Option
038 has specified power from +10 to —10 dBm
with only two positions on the OUTPUT LEVEL

General Information

RANGE Switch. Both of these options have an
additional connector on the rear panel for control-
ling the HP 86720A Frequency Extension Unit,
and can display the entire frequency range of the
HP 8672S system (10 MHz to 18 GHz).

“1-11. Mechanical Options

The following options may have been ordered and
received with the Signal Generator. If they were
not ordered with the original shipment and are
now desired, they can be ordered from the nearest
Hewlett-Packard office using the part numbers
included in each of the following paragraphs.

Option 006 (Chassis Slide Mount Kit). This kit is
extremely useful when the Signal Generator is
rack mounted. Access to internal circuits and
components or the rear panel is possible without
removing the Signal Generator from the rack.
Order HP part number 1494-0059. When this kit
comes with the Signal Generator, itisidentified as
Option 006. If the instrument rack mounting slides
are to be mounted in a non-HP rack, then an
adapter (HP part number 1494-0061) is needed.
The slides without the adapter can be directly
mounted in the HP system enclosures.

Option 907 (Front Handle Kit). Ease of handling is
increased with the front panel handles. The Front
Handle Kit part number is 5061-9689.

Option 908 (Rack Flange Kit). The Signal Generator
can be solidly mounted to the instrument rack
using the flange kit. The Rack Flange Kit part
number is 5061-9677.

Option 909 (Rack Flange and Front Handle Combi-
nation Kit). This is a unique part which combines
both functions. It is not simply a front handle kit
and a rack flange kit packaged together. The Rack
Flange and Front Panel Combination Kit part
number is 5061-9683.

1-12. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Generator
are shown in Figure 1-1.

a. The line power cable is supplied in several
configurations, depending on the destination of
the original shipment. Refer to Power Cables in
Section II of this manual.

b. An additional fuse is shipped only with
instruments that are factory configured for
100/120 Vac operation. This fusehasa 1.5A rating
and is for reconfiguring the instrument for
220/240 Vac operation.

1-3
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ACCESSORIES SUPPLIED (cont'd)

c. Four extender boards are supplied for adjust-
ing, and troubleshooting the instrument.

1. One 30-pin (15 x 2) extender board, HP part
number 08672-60117.

2. Two 36-pin (18 x 2) extender boards, HP part
number 08672-60020.

3. One 3-section, 30-pins (15 x 2) per section,
extender board, HP part number 08672-60016
(for use in the A2 Assembly).

1-13. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

An external frequency reference is required for
Option 002 Signal Generators. Either a 5 or 10
MHz oscillator may be used. The external reference
should equal or exceed the following performance
specifications:

Signal Power............ 0 dBm (nominal)

Accuracy................ 10 MHz + 200 Hz or
5 MHz + 100 Hz

Agingrate .............. <5x10 %/ day after

24 hour warmup

When using an external oscillator, microphonic-
ally generated or linerelated spurious signals may
increase. Single-sideband phase noise may also
be degraded at some offsets from the carrier.

An external signal source is required if amplitude

or frequency modulation is desired. For AM, the
source should have a variable output of 0 to 1 Vpk
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into 600 ohms, a frequency range of upto 100 kHz,
and distortion of <1%. For FM, the source should
have a variable output of 0 to 1 Vpk into 50 ohms, a
frequency range of up to 10 MHz, and distortion of
<1%. The HP 8116A Pulse/Function Generator
will meet the above requirements for modulating
the Signal Generator.

1-14. ELECTRICAL EQUIPMENT AVAILABLE

The Signal Generator has an HP-IB interface and
can be used with any HP-IB compatible computing
controller or computer for automatic systems
applications.

The HP-IB Controller is needed for performance
testing. Controllers that are supported by this
manual include the HP 9826 A, 9836A, and HP 85B/
82937A.

The HP 11712A Support Kit is available for main-
taining and servicing the Signal Generator. It
includes a special test extender board, cables and
adapters.

1-15. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment recommended
for testing, adjusting and servicing the Signal
Generator. Essential requirements for each piece
of test equipment are described in the Critical
Specifications column. Other equipment can be
substituted if it meets or exceeds these critical
specifications.
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Table 1-1. Specifications (1 of 5)

General Information

Note: Specifications apply after 1-hour warm-up, over the temperature range 0 to 55°C (except specifications for
RF output level which apply over the range 15 to 35° C). Specifications for output flatness, absolute level
accuracy and modulation apply only when internal leveling is used.

Electrical Characteristics Performance Limits Conditions
FREQUENCY
Range 2.0—18.0 GHz
(Overrange to 18.599997 GHz)
Resolution 1 kHz 2.0 to 6.2 GHz
2 kHz 6.2 to 12.4 GHz
3 kHz 12.4 to 18.0 GHz
Accuracy and Stability Same as reference
oscillator
Switching Time
Frequency (to be within the <20 ms'
specified resolution —1 kHz in
2.0 to 6.2 GHz range, etc.)
Amplitude (after switching <15 ms When switching within the same
frequency) to be within +3 dB frequency resolution band
of final level
Reference Oscillator
Frequency 10 MHz
Aging Rate <5 x 1079/day After a 10 day warmup (typically
. 24 hours in a normal operating
environment)
SPECTRAL PURITY
Single-sideband Phase Noise 1 Hz bandwidth
2.0—6.2 GHz <—58 dBc 10 Hz offset from carrier
<~T70dBc 100 Hz offset from carrier
<—T78dBe 1 kHz offset from carrier
<—86 dBc 10 kHz offset from carrier
<—110dBc 100 kHz offset from carrier
6.2—12.4 GHz <—52dBc 10 Hz offset from carrier
<—64 dBc 100 Hz offset from carrier
<—T72dBc 1 kHz offset from carrier
<—80dBc 10 kHz offset from carrier
<—104 dBc 100 kHz offset from carrier
12.4—18.0 GHz <—48 dBc 10 Hz offset from carrier
<—60dBc 100 Hz offset from carrier
<—68 dBc 1 kHz offset from carrier
<—76 dBc 10 kHz offset from carrier
<—100dBc 100 kHz offset from carrier
Harmonics <—25 dBc At +8 dBm
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Table 1-1. Specifications (2 of 5)

HP 8672A

Remote Programming Absolute
Level Accuracy
2.0—6.2 GHz

6.2—12.4 GHz

12.4—18.0 GHz

+1.00 dB®
+1.00 dB
+1.50 dB
+1.70 dB
+1.90 dB
$1.90 dB & +0.3 dB per 10 dB step

+1.25 dB?

+1.25dB

+1.75dB

+1.95dB

+2.15dB

+2.15 dB & 0.3 dB per 10 dB step

+1.50 dB?
+1.50 dB
+2.10dB

Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY [cont'd)
Subharmonics and multiples <—25 dBc
thereof
Spurious Signals, non-harmon- <—70 dBec 2.0—6.2 GHz
ically related, except power line <—64 dBc 6.2—12.4 GHz
and fan rotation related <—60 dBc 12.4—18.0 GHz
Power line related and fan
rotation related within 5 Hz
below line frequencies and
multiples thereof
2.0—6.2 GHz <—50dBc <300 Hz offset from carrier _
<—60 dBc 300 Hz to 1 kHz offset from carrier
<-65dBc >1 kHz offset from carrier
6.2—12.4 GHz <—44 dBc <300 Hz offset from carrier
<—54dBc 300 Hz to 1 kHz offset from carrier
<—59dBc >1 kHz offset from carrier
12.4—18.0 GHz <—40 dBc <300 Hz offset from carrier
<—50 dBc 300 Hz to 1 kHz offset from carrier
<—55dBc >1 kHz offset from carrier
RF OUTPUT
Output Power
Standard +8 dBm to —120 dBm% +15 to +35°C
Option: 001 +10 dBm to —10 dBm +15 to +35°C
004 +7 dBm to —120 dBm’ +15 to +35°C
005 +9 dBm to —10 dBm’ +15 to +35°C

+10 dB output level range®
0 dB output level range
—10 dB output level range
—20 dB output level range
—30 dB output level range
<—30 dB output level range

+10 dB output level range®
0 dB output level range
—10 dB output level range
—20 dB output level range
—30 dB output level range
<—30 dB output level range

+10 dB output level range®
0 dB output level range
—10 dB output level range
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Table 1-1. Specifications {3 of 5)

General Information

Electrical Characteristics

Performance Limits

Conditions

RF OUTPUT [cont'd)
12.4—18.0 GHz (cont’d)

Manual Absolute Level
Accuracy

+2.30 dB
1240dB 2470
+2.40'dB & +0.4 dB per 10 dB step

Kad

dd +0.75 dB to remote
programming absolute
level accuracy

—20 dB output level range
—30 dB output level range
<—30 dB output level range

Absolute level accuracy specifica-
tions include allowances for detec-
tor linearity, temperature, flatness,
attenuator accuracy, and
measurement uncertainty.

Remote Programming Output 1dB
Level Resolution
o
Flatness (total variation) +36 dB Range, +15°C to +35°C?
Standard 1.50dB 2.0t0 6.2 GHz
2.00dB 2.0to 12.4 GHz
2.50dB 2.0 t0 18.0 GHz
Option 001, 005 Add 0.80dB
Output Leveling Switching <20 ms
Time (to be within +1 dB of
final level)
AMPLITUBE MODULATION
Depth* For vernier meter readings less
2.0—6.2 GHz 0—75% than or equal to 0 dBm and
6.2—12.4 GHz 0—60% power level settings less than or
12.4—18.0 GHz 0—50% equal to 0 dBm. +15°C to +35°C
Bandwidth 10 Hz—100 kHz
Frequency Response +0.25 dB 100 Hz—10 kHz
Sensitivity
(percent AM per Vpk)
30% Range 30%/Vpk Maximum input 1 Vpk into
100% Range 100%/Vpk 600 ohms nominal®
Distortion
AM Depth For rates less than or equal to
30% <3% 10 kHz and vernier meter read-
50% <4% ings less than or equal to 0 dBm
75% <5% and power level settings less
' than or equal to 0 dBm, +15°C
to +35°C
Indicated Meter Accuracy +5% of range 100 Hz—10 kHz rates

Accuracy Relative to External
AM Input Level

Incidental FM

+10% of range

Incidental Phase
Modulation X Modulation
Frequency

100 Hz—10 kHz rates

1-7



General Information HP 8672A

Table 1-1. Specifications (4 of 5) ‘

Electrical Characteristics Performance Limits Conditions
FREQUENCY MODULATION
Maximum Peak Deviation The smaller of:
2.0—6.2 GHz 10 MHz or f ;g x5
6.2—12.4 GHz 10 MHzor f, 4 x 10
- 12.4—18.0 GHz 10MHzorf 4 x15
Bandwidth 50 Hz to 10 MHz 30 and 100 kHz/V ranges
1 kHz to 10 MHz 0.3, 1, 3, and 10 MHz/V ranges
Frequency Response (relative to +2.0 dB, 100 kHz—3 MHz 30 and 100 kHz/V ranges
~ 100 kHz rate) +2.0 dB, 3 kHz—3 MHz 0.3,1, 3, and 10 MHz/V ranges
Sensitivity
(peak deviation per Vpk)
All Ranges 1 Vpk = range maximum deviation® | All ranges. Maximum Input 1 Vpk

into 50} nominal.

Harmonic and Nonharmonic

Distortion’ <12% Rates <3 kHz
<12% decreasing linearly with Rates 3 kHz—20 kHz
frequency to 5%
<5% Rates 20—100 kHz
Residual FM (noise and power
line related)®
Model/Range Post Detection Bandwidth: 4
CW 30, 100 kHz/V 16 Hz rms 300—3 kHz
80 Hz rms 50 Hz—15 kHz
0.3,1, 3, and 10 MHz/V 20 Hz rms 300—3 kHz
100 Hz rms 50 Hz—15 kHz
Indicated Meter Accuracy +10% of full scale +15°C to +35°C
(at 100 kHz rate)® +15% of full scale 0 to +55°C
Accuracy Relative to External +7% of range +15°C to +35°C
FM Input Level (at 100 kHz rate)’ +10% of range 0 to +55°C
Incidental AM <10% Rates < 100 kHz, peak

deviation <1 MHz

REMOTE OPERATION
Frequency Programmable over full range with same resolution as manual mode.
Output Level Programmable in 1 dB steps, +8 to —120 dBm, plus 5 dB of overrange'®
RF Output Programmable to either ON or OFF.
ALC Programmable for internal, crystal diode, or power meter leveling.
AM Modulation Programmable for OFF, 30%/Vpk, and 100%/Vpk ranges.
FM Modulation Programmable for OFF; 30, 100, 300 kHz/Vpk;
1, 3, 10 MHz/Vpk ranges.
Interface Function Codes SH1, AH1, T6, TEO, L4, LEO, SR1, RL2, PP2, DC1, DTO, and CO.
GENERAL
Operating Temperature 0 to +55°C (see note at the beginning of this table).
Power 100, 120, 220, or 240V, +5%, —10%, 48—66 Hz, 300 VA maximum.
EMI Conducted and radiated interference is within the requirements of
MIL-I-6181D.
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General Information

Table 1-1. Specifications (5 of 5)

GENERAL (cont’d)
Net Weight

Dimensions: Height
Width
Depth

System II

Accessories

27.2 kg (60 1bs)

146 mm (5.7 in.) (includes instrument feet)

425 mm (16.8 in.)

620 mm (24.4 in.) (includes rear panel standoffs)

For ordering cabinet accessories, module sizes are 5%4H, 1 MW, 23D,

Power Cord, Operating and Service Manual, and four
extender boards.

! For serial number prefixes of 2649A and below, change “<20 ms” to “<15 ms”. ?65‘7 g/ q’f - ﬁ§§ ﬂ‘f"’
2 For serial number prefixes of 2640A and below (except Option 008), Level specification is +3 to —120 dBm.

3 For serial number prefixes of 2640A and below (except Option 008), there is no +10 dB output level range.

* The meter reading of output power level when using AM does NOT include power in AM sidebands.

% 1.0 Vpk gives maximum depth on each range. AM depth is linearly controlled by varying input level between 0 and 1 Vpk.

51.0 Vpk gives maximum deviation on each range. Peak deviation is linearly controlled by varying input level between 0 and 1 Vpk.

7 For certain FM modulating frequencies, spurious FM signals (nonharmonic distortion) may occur. After demodulation in an external FM
discriminator, the contribution to distortion of these spurious FM signals is typically less than 0.6%.

8 Residual FM doubles in 6.2—12.4 GHz range; triples in 12.4—18.0 GHz range.
9 For FM rates other than 100 kHz, add FM frequency response specification.

the 10 dB of overrange”.

1% For serial number prefixes of 2640A and below (except Option 008), the specification is “Programmable in 1 dB steps, +3 to —120 dBm, plus

Table 1-2. Supplemental Characteristics

Supplemental characteristics are intended to provide information useful in applying the instrument
by giving typical, but non-warranted, performance parameters.

FREQUENCY

Internal Reference: The internal reference oscillator
accuracy is a function of time base calibration +
aging rate, + temperature effects, and =+ line voltage
effects. Typical temperature and line voltage effects
are <1 x 1077/°C and <5 x 10710/4+5% to —10% line
voltage change. Reference oscillatoris kept at operat-
ing temperature in STANDBY mode with the instru-
ment connected to mains power. The aging rate is
<5 x 10~ 19/day after a 24 hour warmup.

External Reference Input: 5 or 10 MHz at a level of 0.1 to
1 Vrms into 500). Stability and spectral purity of the
microwave output will be partially determined by
characteristics of the external reference frequency.

Reference Qutputs: 10 MHz at a level of 0.2 Vrms into
500. 100 MHz at a level of 0.2 Vrms into 50().

SPECTRAL PURITY

Residual FM: 80 Hz rms in a 50 Hz—15 kHz Post-detection
bandwidth from 2—6.2 GHz. Residual FM doubles in
the 6.2—12.4 GHz range and triples in the 12.4—18.0
GHz range.

RF OUTPUT
For power settings >+3 dBm, changes in frequency
from <10 GHz to >16 GHz may require a settling
period for the power to stabilize at the set level. Spur-

ious output oscillations may occur for settings above
+8 dBm.

External leveling device characteristics will deter-
mine output flatness, absolute level accuracy, and
switching time in external leveling modes.

Maximum Reverse Power: 1W RF input; 1 MHz—20 GHz,
0 Vde.

Impedance: 500Q.

Source SWR: typically <2.5:1.
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Table 1-3. Recommended Test Equipment (1 of 3) ‘
- - Recommended
Instrument Critical Specifications Model Use*
AC Voltmeter Range: 1 mV to 10V HP 400E A

Accuracy: £1.5% of full scale +1.5% of reading
Frequency Response: 3 kHz to 3 MHz

Attenuator, Range: dc to 1 GHz HP 8491A A
Fixed 3dB Accuracy: 0.5 dB Option 003
SWR: < 1.3
Attenuator, Range: dc to 18 GHz HP 8491B C,P
Fixed 20 dB Accuracy: £1.0dB Option 020
SWR: < 1.6
Audio Analyzer Frequency Range: 20 Hz to 100 kHz HP 8903A/B P
Accuracy: 4% of full scale
Cable, Special See YTO Loop Phase Detector Adjustments in Locally Fabricated A
Interconnect Section V
Controller, HP-IB HP-IB compatibility as defined by IEEE HP 85B/82937A C,A,
Standard 488-1978 and the identical ANSI or 9826 A Option 011 T, P
Standard MC1.1: SH1, AH1, T2, TEO, L2, LEQ, | or 9836A with BASIC 2.0
SRO, RLO, PPQ, DCO, DTO, and C1, 2, 3, 4, 5. Operating System
Crystal Detector Frequency Range: 2 to 18 GHz HP 8470B P, A ’
Frequency Response: +1.5 dB Option 012
Current Probe Frequency Range: 2 to 35 MHz HP 1110B A
Digital Voltmeter Range: —60V to +40V dc¢ HP 3456A AT
(DVM) Resolution: 100 uV on 1V dc range or
HP 3455A
Foam Pads 43 X 58 cm (17 X 231in.), 5 cm (2 in.) thick P
(2 required)
Frequency Counter Range: 2 to 18 GHz HP 5340A P,A,T
Resolution: 1 kHz or
10 MHz Frequency Standard Qutput: HP 5343A
=0.1 Vrms
Frequency Standard Long Term Stability: Better than 10719, day HP 5065A PA
High Impedance Probe Frequency: 400 MHz
Output Impedance: 500} (compatible with HP 1121A T

Spectrum Analyzer).

Local Oscillator Range: 2 to 18 GHz HP 8340A P, A

Level: +7 dBm

Single Sideband Phase Noise and
Spurious Signals: Same as HP 8340A

Logic State Analyzer 8 Bit Display, Triggerable HP 1630A T
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‘ Table 1-3. Recommended Test Equipment (2 of 3)

Recommended

Instrument Critical Specifications Model Use*

Logic Pulser TTL compatible HP 546A T

Measuring Frequency Range: 150 to 990 MHz HP 8902A PA
Receiver or Input Level: —20 to +13 dBm
Modulation Amplitude Modulation:
Analyzer Rates — 25 Hz to 25 kHz
Depth — to 99%
Accuracy — 2% at 1 kHz
Flatness — +0.5%
Demodulated Output Distortion: — <0.3%
for 50% depth; <0.6% for 90% depth
Incidental Phase Modulation — <0.05
radians for 50% depth at 1 kHz rate
(50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — 2% at 1 kHz

Mixer Response: 2 to 18 GHz
VSWR, LO: < 2.5:1 RHG DM§1.18' P,A

‘ VSWR, RF: <4.0:1

Oscilloscope Bandwidth: 50 MHz HP 1980B P,AT
Vertical Sensitivity: 50 mV/div
Vertical Input: 50Q ac or de¢ coupled
External Trigger Capability

Power Meter Frequency: 2 to 18 GHz HP 436A P,AT
Range: +17 to —25 dBm

Power Sensor Frequency: 2 to 18 GHz HP 8481A P,AT
Input Impedance: 500

SWR: < 1.28

Range: +17 to —25 dBm

Must be compatible with power meter

Power Source, Range: 110 to 120 Vac California Instruments P
Variable Frequency: 52 to 58 Hz 501TC/800T?
Frequency AC Accuracy + 2 Hz

Power Supply 0 to 40 Vdc HP 6200B AT

Amplifier, Frequency: 100 kHz
20dB Gain: 20 + 5dB HP 8447A P
Output Power: > —10 dBm
Noise Figure: <5 dBm
Impedance: 500
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Table 1-3. Recommended Test Equipment (3 of 3) '
Instrument Critical Specifications Recommanded Use*
Model
Amplifier, Frequency: 100 kHz HP 8447D and HP 8447E P
40dB Gain: 45+ 5dB or
Output Power: > —10 dBm HP 8447F
Impedance: 500
Probe, 10:1 Must be compatible with the oscilloscope. HP 10017A A
Signal Generator Output Level: —5 to —20 dBm at 240 MHz HP 8640B or HP 8340A A
Spectrum Analyzer Frequency Range: 20 Hz to 300 kHz HP 8556A/8552B/141T A
(with Tracking Frequency Span/Division: 20 Hz minimum
Generator) Noise Sidebands: > 90 dB below CW signal,

3 kHz offset, 100 Hz IF bandwidth

Input Level Range: —10 to —60 dBm

Log Reference Control: 70 dB dynamic range
in 10 dB steps

Accuracy: + 0.2 dB

Spectrum Analyzer Frequency Range: 5 Hz to 50 kHz HP 3580A P,T
Resolution Bandwidth: 1 Hz minimum
Frequency Span/Division: 5 Hz to 500 Hz

Amplitude Range: 0 to —~70 dBm .

Spectrum Analyzer Frequency Range: 100 kHz to 22 GHz HP 85668 P A
Frequency Span/Division: 2 kHz minimum
Amplitude Range: +10 to —90 dBm

Noise Sideband: > 75 dB down 30 kHz from
signal at 1 kHz resolution bandwidth

Resolution Bandwidth: 30 Hz to 300 kHz
Sweep Oscillator Center Frequency: 150 to 200 MHz HP 86222B/8620C A
Center Frequency Resolution: 0.1 MHz or
Sweep Range: 10 and 200 MHz HP 8340A
Termination 500 BNC HP 11593A A
Termination 6000 BNC Feedthrough HP 11095A P A
Test Coupler Adapter See YTM Adjustments in Section V Locally fabricated A
Test Oscillator Level: 0 to 3V into 50 or 300Q HP 8116A AT
Range: 60 Hz to 10 kHz

* C = Operator’s Check, P = Performance Tests, A = Adjustments, T = Troubleshooting
! RHG Electronics Laboratory, Inc., 161 East Industry Court, Deer Park, NY 11729, Tel. (516) 242-1100, TWX 510-227-6083.
? California Instruments, 5150 Convoy Street, San Diego, CA 92111, Tel. (714) 279-8620.
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Installation

SECTION |l
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the Signal Generator. Included is informa-
tion pertinent to initial inspection, power require-
ments, line voltage selection, power cables, inter-
connection, environment, instrument mounting,
storage and shipment.

2-2. INITIAL INSPECTION

To avoid hazardous electrical shock, do
not perform electrical tests when there
are signs of shipping damage to any
portion of the outer enclosure (covers,
panels, meters).

Inspect the shipping container for damage. If the
shipping container or cushioning material is
damaged, it should be kept until the contents of
the shipment have been checked for completeness
and the instrument has been checked mechani-
cally and electrically. The contents of the ship-
ment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in
Section IV. If the contents are incomplete, if there
is mechanical damage or defect, or if the instru-
ment does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE
2-4. Power Requirements

The Signal Generator requires a power source of
100, 120, 220 or 240 Vac, +5% to —10%, 48 to 66 Hz
single phase. Power consumption is 300 VA

maximum.
WARNING

This is a Safety Class I product (that is,
provided with a protective earth termi-
nal). An uninterruptible safety earth
ground must be provided from the main

power source to the product input wir-
ing terminals, power cord or supplied
power cord set. Whenever it is likely
that the protection has been impaired,
the product must be made inoperative
and be secured against any unintended
operation.

If this instrument is to be energized via
an external autotransformer, make sure
the autotransformer’s common terminal
is connected to the neutral (that is, the
grounded side of the mains supply).

2-5. Line Voltage and Fuse Selection

BEFORE PLUGGING THIS INSTRU-
MENT into the mains (line) voltage, be
sure the correct voltage and fuses have
been selected.

Verify that theline voltage selection cards and the
fuses are matched to the power source. Refer to
Figure 2-1, Line Voltage and Fuse Selection.

Fuses may be ordered under HP part numbers
2110-0003, 3.0A (250V) for 100/120 Vac operation
and 2110-0043, 1.5A (250V) for 220/240 Vac opera-
tion.

2-6. Power Cables

WARNING

BEFORE CONNECTING THIS IN-
STRUMENT, the protective earth ter-
minal of this instrument must be con-
nected to the protective conductor of the
(mains) power cables. The mains plug
shall only be inserted in socket outlets
provided with a protective earth con-
tact. The protective action must not be
negated by the use of an extension cord
(power cable) without a protective con-
ductor (grounding).

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instrument
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Operating voltage is shown
in module window.

1.

SELECTION OF OPERATING VOLTAGE

Open cover door, pull the FUSE PULL lever and rotate to
left. Remove the fuse.

. Remove the Line Voltage Selection Card. Position the

card so the line voltage appears at top-left corner. Push
the card firmly into the slot.

. Rotate the FUSE PULL lever to its normal position. Insert

a fuse of the correct value in the holder. Close the cover

door.
WARNING

To avoid the possibility of hazardous electri-
cal shock, do not operate this instrument at
linevoltages greater than 126.5 Vac with line
frequencies greater than 66 Hz {leakage cur-
rents at these line settings may exceed
3.5mA).

Figure 2-1. Line Voltage and Fuse Selection

HP 8672A

Power Cables (cont'd)

cabinet. The power cable plug shipped with each
instrument depends on the country of destination.
Refer to Figure 2-2 for the part numbers of power
cables available.

2-7. Address Selection {IEE) YA

Inthe Signal Generator, the HP-IB talk and listen
addresses and the parallel poll sense and response
line can be selected by internal switches. Refer to
Table 2-1 for a listing of talk and listen addresses.
The address is factory set for a Talk address of “S”
and a Listen address of “3”. (In octal this is 23;1in
decimal this is 19.)

To change the HP-IB address or to select a different
parallel poll response, proceed as follows:

Internal switch settings should be
changed only by service trained persons
who are aware of the potential shock
hazard of working on an instrument
with protective covers removed.

To avoid hazardous electrical shock, the
line (mains) power cable should be dis-
connected before attempting to change
any internal switch settings.

220/240V
OPERATION

PLUG*: SEV 1011.1959-24507
TYPE 12
CABLE*: HP 8120-2104

220/240v
OPERATION

PLUG*: NZSS 198/AS C112
CABLE™*: HP 8120-1369

100/120V
OPERATION

PLUG*: NEMA 5-15P
CABLE*: 8120-1378

220/240V
OPERATION

PLUG*: NEMA 6-15P
CABLE™: HP 8120-0698

PLUG*: CEE7-VII
CABLE™*: HP 8120-1689

OPERATION

220/240V

PLUG*: DHCK 107

CABLE™: HP 8120-2956

220/240v
OPERATIGN

220/240v

»| OPERATION

>

PLUG*: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for a complete cable including the plug.

Figure 2-2. Power Cable and Mains Plug Part Numbers




HP 8672A

Table 2-1. Allowable HP-IB Address Codes

Installation

d. Ifthe parallel poll sense or response switches
are to be changed, remove any HP-IB cables or

2-7. Address Selection {GGEEED (cont'd)

a. Set the LINE switch to STANDBY. Dis-
connect the line power cable.

b. Remove the Signal Generator’s top cover by
removing the two plastic standoffs from the rear
of the top cover and loosening the screw at the
middle of the rear edge of the top cover. Then
remove the A2 Assembly’s protective cover. Refer
to the Disassembly Procedures in Section VIII,
Service Sheet A.

c. Selectthe new address as shown in Table 2-1.
The switches are shown in Figure 2-3. The HP-IB
ADDRESS SELECT switch settings (for S1 and
S2) are in the octal code. For example, the factory
selected addresses are set to 23 (decimal 19).
Therefore, the listen address is ‘3’ and the talk
address is ‘S’.

; Talk Listen | Decimal connectors from the HP-IB connector, and remove

Address Swltches (Oetal Agﬂ;iss Ag;i‘l;l:ss anlg:l‘{ the HP-IB connector. Then remove the A2A9

S1 S2 acter acter Board Assembly_

0 0 @ SP 0

0 1 A ! 1 e. The PARALLEL POLL SENSE switch (S4)

8 :2; g m g is set to either the OFF, O (zero) or 1 (one) position.

0 2 D 3 1 The zero position provides a false (+2.5 to 5 volts)

0 3 E % 5 output on the asserted HP-IB data line; the one

0 6 F ) 6 position provides a true (0 to +0.4V) output on the

0 7 G ' 7 asserted HP-IB data line.

1 0 H 8

1 1 | ; 9 f. The PPR (Parallel Poll Response) switch (S3)

1 2 J * 10 is set to select one of eight lines (one of 1 through

1 3 K + 11 8 of the HP-IB data bus). The selected line passes

1 4 L 12 the Signal Generator’s parallel poll response to the

1 5 M - 13 HP-IB controller.

1 6 N . 14

1 7 0 / 15 g. Re-install the A2A9 Assembly and HP-IB

2 0 P 0 16 connector.

2 1 Q 1 17

2 2 R 2 18 h. Replace the A2 Assembly’s internal cover,
d the instrument’s top cover, and rear standoffs.

2 4 T 4 20

2 5 U 5 21

2 6 v 6 22

2 7 W 7 23

3 0 X 8 24

3 1 Y 9 25

3 2 z : 26

3 3 [ ; 27

3 4 \ < 28

3 5 ] = 29

3 6 A > 30 S1 S2

Figure 2-3. HP-IB Address Switches Shown
as Set by the Factory
2-8. Interconnections
Interconnection data for the Hewlett-Packard Inter-
face Bus is provided in Figure 2-4.
2-9. Mating Connectors

HP-1B Interface Connector. The HP-IB mating
connector is shown in Figure 2-4. Note that the two
securing screws are metric.

Coaxial Connectors. Coaxial mating connectors
used with the Signal Generator RF output should be
50Q Type N male connectors.

2-10. Operating Environment

The operating environment should be within the
following limitations:
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Operating Environment (cont’d)

Temperature .................... 0 to +55°C

Humidity ..................... <95% relative

Altitude ........... <4570 metres (15,000 feet)
NOTE

Specifications for RF Output apply only
between +15 and +35°C. .

2-11. Bench Operation

The instrument cabinet has plastic feet and fold-
away tilt stands for convenience in bench opera-
tion. (The plastic feet are shaped to ensure self-
aligning of the instruments when stacked.) The
tilt stands raise the front of the instrument for
easier viewing of the front panel.

2-12. Rack Mounting

The Signal Generator weighs 27.2 kg (60
lbs), therefore extreme care must be exer-
cised when lifting to avoid personal
injury. Use equipment slides when rack
mounting the instrument.

Rack mounting information is provided with the
rack mounting kits. If the kits were not ordered
with the instrument as options, they may be
ordered through the nearest Hewlett-Packard
office. Refer to the paragraph entitled Mechanical
Options in Section I.

2-13. STORAGE AND SHIPMENT
2-14. Environment

The instrument should be stored in a clean, dry
environment. The following environmental lim-
itations apply to both storage and shipment:

Temperature .................. —55 to +75°C
Humidity ..................... <95% relative
Altitude ........... 15,300 metres (50,000 feet)
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2-15. Packaging

Preparation for Packaging. Remove handles and/or
rack mount flanges before packaging instrument
for shipping.

Tagging for Service. If the instrument is being
returned to Hewlett-Packard for service, please
complete one of the blue repair tags located at the
back of this manual and attach it to the
instrument.

Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. Mark
the container “FRAGILE” to assure careful han-
dling. In any correspondence refer to the instru-
ment by model number and full serial number.

Other Packaging. The following general instruc-
tions should be used for re-packaging with com-
mercially available materials:

a. Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, complete one of the blue tags men-
tioned above and attach it to the instrument.)

b. Use a strong shipping container. A double-
wall carton made of 2.4 MPa (350 psi) test material
is adequate.

c. Use enough shock-absorbing material (75 to
100 mm layer; 3 to 4 inches) around all sides of the
instrument to provide firm cushion and prevent
movementin the container. Protect the front panel
with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container “FRAGILE” to
assure careful handling.
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L HP-1B g

SIGNAL GROUND SHIELD=—— CONNECT TO
P/O TWISTED PAIR WITH 11 ATN R o
P/O TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/O TWISTED PASR WITH 9 IFC
gEAgTL"E’;MM‘QET 'OOFN PIO TWISTED PAIR WITH 8 NDAC
TWISTED PAIR P/O TWISTED PAIR WITH 7 NRFO
PIO TWISTED PAIR WITH 6 DAV
REN 2]
DIO8 DI04
DI07 DIO 3
DIO6 DI0 2
DIOS DIG 1

|50 METRIC —————— |
THREAD M3.5x 0.6 24-PIN MICRO-RIBBON
{SER1ES 57 CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible, i.e., the true (1) state is 0.0 Vde
to +0.4 Vdc and the false (0) state is +2.5 Vdc to +5.0 Vde.

Programming and Output Data Format
Refer to Section III, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HP 10833A, 1 metre (3.3 ft), HP 10833B, 2 metres (6.6 ft)
HP 10833C 4 metres (13.2 ft), HP 10833D, 0.5 metres (1.6 ft)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more than 2 metres (6.6 ft) of connecting
cable per instrument.

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Interface Bus
system is 20.0 metres (65.6 ft).

Figure 2-4. Hewlett-Packard Interface Bus Connections
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o HP-1B CONNECTOR: connects the Signal Generator to
the Hewlett-Packard Interface Bus for remote oper-
ation. Whenin remote operation, the REMOTE annun-
ciator illuminates.

0 100 MHz OUT (A3J7): 0 dBm (nominal) into 50 ohms,
canbe used as anexternal timebase and for trouble-
shooting.

0 RF BUT (A3J6): anly for Options 004 and 005, 50 ohm
type N output connector (see Table 1-1 for Option
information).

0 lﬂMHz 0UT (A3J8): 0 dBm (nominal} into 50 ohms, ¢an
be used as an external timebase and for trouble-
shooting.

0 FREQ STANDARD Output (A3J9): 10.000 MHz into 50
ghms at +7 dBm {nominal) from the internal reference
oscillator except when INT/EXT switch @) isin the
EXT position.

G FREQ STANDARD INT/EXT switch: normally set to the
INT position. Removes power from internal reference
oscillator when in the EXT position.

0 Jumper (A3W3]): normally connects the Internal Fre-
quency Standard Output (A3J9) to the External
Frequency Standard Input (A3410).

Q FREQ STANDARD Input (A3410): normally connected by
A3W3to A3J9. Also used to connect an external fre-
quency standard of 5 or 10 MHz at 0 dBm to the
Signal Generator.

9 Line Power Module: permits operation from 100, 120,
220, or 240 Vac. The number visible in the window
displays the nominal line (Mains) voltage for which
the Signal Generator is set (see Figure 2-1). The
protective grounding conductor connects to the
Signal Generator through this module. The line
power fuse (A3F1} is inside this module and is the
only part to be changed by the operator.

Figure 3-2. Rear Panel Feaiures

o

E S W

Q) . W

vt
a

(

¢

St
2(

er

switch



1g§ S)UB U0y
1z DINPBID0OAJ 310WDY
e 2ANPII0A] [0
1z H3LIMS Ad0NO 49 et
0z-€ sjuatamG))
0z-g AINP8d0.L T [BIO]
Ue-g LINIWISOMIY WHON-AVAJ [ Fi
8T1-¢2 SIUBUIWO)
LI SINPIV0LJ ICUWFY
LI aanpadoig resory
LT TOALNOD THAHAT 08€
oI-¢ SJUI W ITO,)
FI-£ BINPID0NT BLOUIDY
TI-€ 2ANpadoly [e20)
i NOILVTOJONW AJINHADANA 618
21-c SPUSW O
01-g£ NP 9jowray
oL-F 2INPADCLT eI T
at-e TOHLNOD ADNHNDHEL gi-¢
GE SHUIUIUIC])
- FAOPIDCIT FOTUST
e aInpazoLJ [ude]
-0 NOLLY II1ITOW FA0LI IdWNY LT%
e SIUBUIIG])
a-¢ SIMpar g S}0MIY
g-g BUTPAD] d839[y] 10MO]J reuisxny
i Sui@aw| J030933¢] [E384L]) [BUAF Ry
g Sureas] [BUIBIU]
¥E JANP2D0L ] [BIC]
¥E TOWLNOD O'TV 918
suellanlisu| buneladg papeizq jo Xapuj ‘Z-gajqej
"BuIa4a] 153910 19mod
JEUASIXS 10 “I0J03)8D [BISAID [EUIa)xe ‘[euIsjug 7Y
QELIEA A[SNONUDIOD WHP £+ 0} §T— LXOTUAR A
sdeds gP OF U gP 0T+ °3 02T eEuey iens] Inding
ZHO 08T 21 F'51 ZHY &
ZHD PET ¢ 20 ZHH 2
EHI E9M 0Z ZHY T ‘Uoljnjosayy
(ZHO L6666G T 01 2Funiionn))
ZHD 0BT ? 0'E PFuwy Aauanbesy

sofsualaeteyq funeladn -j-g alqer

BUEPIOR L UL pRZITR I TONn g 50SRSSatr AN g 2]qu arpdde
AL O [1¥ SYOAD ainponord &1, s 00Y ) [EUO Loum,y
2Iseq 8] il pajlles uasq sey uonelasdo jpued
U017 e SIWNSFE sanpeooad Sy T, "s¥09YD gi-dH

dojBIeul) (Budy

Sy Aq pojnooxa Apxadoad Butaq aie suonouny

pPaf[onuod [aued juod) 180w Je1} seinsse 2anpasoad
5T, "past oq UBD I9jdw samod B pPUR I81UN0D AL A
SOXDTW B DOUBINSSE 1918dAF X0y -adooso[[ese ue
PUB ‘I0)B[[S0 1S9 B “I0JBETII))E A0 peolwyo gG e
saimbal ainpaaoad sLyJ, 'S¥I8Ys) |BUOySUNy oiseg

O[3 paqLIDsap
Se paplacad saw SaINpedoad om ], "SUOIOUNT UTeW
S 0jnIsuan [eustg a3 Jo uopwaado mdoad fjaa
™ poussap seanpsovad axe axoeyn g 1opesady)

s¥oIYD sojeradp  "g-g

mononIsul Sugrzed) PRATEINT 217 Ul pue
SAIYD HI-dH U uzald axe seidwexs Sunmweadord
"UOMIPPE U] "sapod SuuuwmexSosd JU Axewums
oro[duwod € 81+ o108, U] “Isonbar asTATas pue 74Lq
snjels oy} ‘spewroy jndyno pue ndu; ‘Surssaappe
‘saMIIqeded uo SUOSENVSIp SapnouT Uo1o9s ST,

TUOnDes suyy ut uoryetady (7, TH) 210wsy 07 Ia1ea
‘AOJEIDUDL) (B UITY 33 jo (01 uoa s[ewmwrIiSoxd
0 BunB[ad HOT) R ULIOL UL P2{TEISD 210 W & 0.0 T IOW
PAEPURIY [SNV IROTIUSPL 3Y) A( paqliosap os[®
! OB TS WINL)EUT aqeurnerfol ] 10] Irejioguj
[¥N3L] pABPURIS HHWL, ‘B8R pAepuUely FHH]L
93 O UOT)RUIWATA UL § PIBHOG IS [MIE] STy I-dH

{HI-4H)
Sng evejisju] pieyowd-199[Maf Iyl BlA uocn
-Blado sjowsl jo sigrded 1 10jerduan eusig oy

€IEEPp uvoneradQ sjowey  -g-p

ETE FIqE], U Honoung Aq paXapll axe Aetf], “joof
-qns Aq Apeogeqeydle paziuaeSio sae SUOTIINIIS UL
SU,L, 125N J0JBISUBL) [BUSIS 913 40 30ULI9I1 Hune
~Iado 339)dwos gy apracad suorondisu] Sungeiadp
PaMeIs(f oyj, ‘suonondisu] Bunesado paj =1 =T

“saxur 7o 91dog a1} o uoissnosIp a1sdmos
9LOUT 43 01 I0SN 81y 130ap 03 paplacad €1 suon

Snneuy sunieasdy pafivlag 9yl o XapuT ue ‘uun]
“IPPE U] "Ioj8dauss) |wudig 9] Jo Uoneiado 3] o
UOTIRIRpPOLIUL JoInb v aplaoad prof ot 3o apisul 2]
U0 pajedo] SUOnnSUuL ay ], "ucnesado paiyyduns

jusumasur oy Jo woreasdo [e1auad a1) i aesn
243 Jurenboe o) pejuasaid ate uoroalos paepue]s
Aouanbaaz pue sanpacoad uc-uin) 0 eisusr) feudg
91} 01 BUleEL SUCTIONIISUT "UOHBWIOJU] UQD-uin ]

U0 B UL
-dojut Buneiado atefduioD 21001 X0] IOUIIFJSX B e
suogonnsuy Jurielad() pere)e(g oy} osn JURUINAISUL
Y3 Jo uoneiado [RI3US 3 YJim IEI[IWE] 20UD
(U3 WNIISUT a7 YL Ayreruiey ured o1 posn aq
OSPR Ued 8331 5, 10)e1ad() "uoyeiad() pagduny
PUE sonsuoerey) Suneiedo s uidag Suen
RST8] o uoneindo sy) wivay A¥amb oy, TMo[aq
PaqLIOSap SUCT088 A1) UT USALT STA0)RIIUAS [RUSTg
2y} yo uoneradso joued Juoly BuMaAcd U neuaLocyuy

uonesado 18207 o

BIYEL
BAUAIIOY PARKRAWT ‘0- 9[QT,, 0 avgaa ‘sorprgedes
HI-JH 70 O TULGIUT T0,q ‘SO MSTINILIEY]) [H1US W
-alddng ‘-1 a1qe, pue ‘suoneoyredy ‘T-T a[qe,
03 XAaJaa ‘saryingeden g I0lgiousn eudig sy uo
UUTIRTIOIUL 000w 10,4 “ssniiqeded § Jusuinygsur
243 JO BIpPI [BI5USS ® soAld Inq ‘saduel pue suon
~exado [[e yo Juy st a1s[dwod ' aq oy PAPUIIULIOU &1
SIG¥Y SIYL, "oy Bazuar) [RUSTE 93 JO S0 SUSORIR D
Funerado 100B1W A1[] FOZTAT W LINS Agetaq - afqw,,

sigsusdeieyn Bugesadp -g-g

@€ PUEB T-g Seand _,, ui [m)ap
Ul psquIasep S4e sainies [sued iwel pue juoig

saimeaq |aueqd -Z-g

BOURUIIUTE W
8 103e10do pue ‘§3payD s, 101e1ad0 910Wa1 puw feoo|
‘teusd Xearx pue jucdy oyl Jo suondusssp noelop
‘suononaysul Sunetsde porejap pue payrduns
Hioq a1e papnu| “x0jeIauss) (8 ud1g a1y) 10J WO BT
-Tojur Junyersdo mapdwos sapracad UOTMOas 8TTY ],

NOILDNAOYLNI "I-g

NOILVHIdO
il NOILD3S

Volos dH

AT




au)
1
i
B0
5)1
Jie|
IA i
1ad

rey

ouL

ISO
04j.
49}

wl:v

PIPVLIIP 8G AV 101DIIUIL)
PuBig 2y1 jJo asiou ssoyd ayg UBBMOL] AOIDIDUNUUY SHIDIS
THIDOINIY ¢ 2Y2 Lo wany 01 qusiorfins aq Kow janay s31 ‘fswiyo
0F O7UT SULA [ 01 [°Q) S11ue] parf10ads oy w1y M J0U S1 1303) 30U
B34 jUIBIXD BY] JT UTDIDI0 6 FUIHIGE DG DAL O ZFTHT G JOZE 00T T
L0 ZH I OT SO 2H 00ZTF WIY0 2Q ISTIU 30 UDLZ oL JDULIYXD Y[ "12(]
“amod jusjinsul uv sy 10 Louanbaif w1 £I3D.n2oD FusIRLLins
40 j0u §1 FoUBLBfou JOUIDIXE PYY J1 S} KADW LOIDIIUNUUD STIIDIS
THAMXIVIND P 24} ‘OSTY "Pasn Fuaq 1 23U3 {24 JDULIIX UD UDYM
14T ot ppued JUOLL YT U0 JOIDIDUNUUD STIVIS T IXT oY ]

310N

PAjRsUIoD aq UEBD ([eUunmon) wgp O 3 ZHW 01 0 g JO prepur)s Aousnbaiy

® ‘10123 U100 [ X FIVANV.LS OFHd 21 urody pajseuuoostp st redwn( sy
pue uonisod [XH 243 U 81 423148 LX A/ LNI QY VANV.LS OHHA 291 uaym

'PA[GEUD ST I0)R[[IOS0
DUBISISL [BUIRIUT 33 ‘DI LEV PUE GLEY UsBMmIdq poejoaunod st tedwnl ayg
pue uonsod [NJ oY} I STYNMS [XH/LNI AUVANV.LS OHHA 243 usym

“O1B[I250 20UdI3]SL [BUIdIUL S I0JRIIUALD) [RUFIG 9] Jo peysul
pasn 8q 0] [RUSLS souUsIYal © 3desoE Ued 10409 uwod LN (T VINV.ILS halC i i |
4L “(OIFEV) 1009uuod IXH AUVANVYLS OFHd oYt 03 (6LEV) 10309uuco
INT JaVANVY.LS DY oY} sposuucd Afewaou adun( v “joued iesx ayl
U0 pPAjEI0] 21€ SI0108UT0D 0M] PUE YOUMS LXH/ LNI JUVANV.LS DT V

uonaajag piepueis Asuanbaig gL-¢

‘paAe[dsIp L[snotaaid Lousnbaiy

Y3} 0} SuUIN}al sAeme I0jeIsuan) [eudlg oy} ‘A HONV.LS 0% payolIms Sursq
I97ye 10 8807 Jemod 930[dUI0D ¥ 199J B U0 PIUIN] USY A "UOHEINBIUOD UuQ-uin |

28N JUL2UBT L0 KpDad 2q pynoys

L0IDLAUIL) OUSIS Y] pUD SINUNU UdALf1] uIypm [ffo uung pinoys

JOIDIDURUUD Y [ "1 Fuiiinm $241mbas 10§01 us G DUF1G 2Yy3 1D

2JUOIPUL 07 JYTN] pynoys 103v1UNUUD STIDIS (TTOD NIAO YL
310N

"NO 03 y23mms N TT 8y} jes [pued quoiy ay) uQ
Blqed aomod aqy w1 N g
(pauod) ug-uuny

uorexad(

‘eued Jeal /) Uo pajuLd 91w sFunea asn “(T-g amIrg
99s) pasn aFe][oA aurl a3 107 wvixdoiddr s1 Surjez asng ayg eyl yosYyDH ¢

‘UOOI[9S DFEVYI0A JORAI0D I0F YOIIMS aS®I[0A AUI[ 33 HOIYD [
(pued 1va19Y) U

"BUOTIONIISUL 9831) MO[[OF ‘UI ps3dAn|d jou s121qe0 Ismod 21 IJT

‘NO 03 qojtms
HNIT 2491 198 ‘ul padsn[d L£peaije ST 10)8I0UIL) [RUIIG 2] J] "PIZIFIous ST
JUIRWINIISUT AILIUS Y3 ‘N () USY M "I0IB[[I0S0 90U a4 81[} 10J sanyesaduwag Sur
Jeaado sjqe3s e opraoad 01 usac ue 0] A[uoc s008 emod ‘X GNV.LS U] 01818
NQ ue pue s1e1s AN VLS © 8] 10jeiauan) [eudIg oY1, "81npadoid uQ-uiny

uoQ-winly ‘-t

EOLIA0O Y 3Y1 01 1amod as42004
Aup Ajddp 03 j0u nfaupd 3q ‘SjusuCdwiod [DUIIIUI P01SUBTXS JO

uoN2104d 359DILE JOf ‘dFA2MOIT "M T 07 dn suonwonddo tamod
98430124 I5UIDTD Pa>3josd 81 LN I L1 AYH S, 401042UE) JOUSIS Y[, Q

‘3ISaL ADU JUIWNLIS UL 2Y] 01 a8Dwop 40 a2.4n0s 1amod 3y Jo
25 D2]0N 31} 0} 335 34 ISTIUL 3T “UO PIYIFINS 1 JUIWNLISUL dYF 210 ag

PADZOY 241f 10 YD0YS D ISNDD PINIOD OS OP Of, "SiaPjoyasny
N0 JL0YS 40 sasnf paarpdad 2SR 10U O Pasn aq pPInoys
UsLnD pagns paLANDDL PYT YIM SISTL] MO1g IDUWIOU A QST KU

‘Aanfur jpuossad ul JNSaL PINOD JVYI PIDZVY YI0OYS JDI1}
-u2zod D 28102 1N Furpunosd y1ina 2a130204d a3 Jo vondndiayut
AUy 134208 papunols y1ive 201302104d B O} PAFIAUU0D 3Q PINOYS 11
01 pAQI2UUOI S3I10IP PUD SLFULOISUDLIOIND ‘SPLOD UOISUIIXS ‘SjoU
“TULIB] YTV 2(11302704d 7D “UO PIYIIINTS ST JUIUITLIISUL 2T 2L0JoF

ONINYUVYM

SNOILONHLSNI NO-NYNL '8-¢

01— e oeos wgp doj ag; Jo pue 1J8[ 9y} uo ox2z L,ON Od 21eds ¢—( o4}
10 T-—0 81} JO pUs YS] 913 ¥ pa3ed0] STIurod 0IIZ al,], ‘B[EIS UMOP I[PodU 3}
2A0WI 0} ISTAYIO[O-123UN0CT IO 3[BIS dn [PosUl Y} SA0UL 0] ISLMIIO[D (1919
aq} YIesuaq A710aIlp pajeso]) jusunsnfpe SUIOI9Z [EOTUBYDISW Y] WANJ,
‘uonIsod Bunedsdo [BULIOU ST UL A01RISUSY) [Budig a1 aoe|d pue X (INV.LS
0} Yoms HNTT 84l 108 ‘aojowmr [pued juoiy oyl 0xaz L[[estueioswi O,

s8Ny oYy} SuULduryo U0 SUOTY
ANXSUL 103 -7 2INEL] 07 18J9Y "A[UISSSE I[NPOUT auT] ay) UL PIJBI0[ S1 38NJ
ST, "s9sny Lreurnid 2AT)I06]8P SUtoe[dod JO S3SISUCD 30UB U UIE W 8, 301813d4()

‘Sd2ployesn) pagInoata-z40Yys 10 58S PaiIndal

asn jou oy Ajuo Funpi 2wDs 3yl Jo asnf ApGE © ypm ssnf
auly 2y 20vyda4 ‘PIDZDY B.L1f ISUIDED ©0130830.4d PINUNU0T 107

DNINHVYM

ssueusjuiely sJojeaado J-g




$84R1284 |aved el |-g asnfiy

s

‘uoipsad

ASANYLS Ul 8j1ym UD UIAC JOIB||19S0
23U318ja) Jeualul ay) sdaay osie § Jo
PUE UD JUSWNIISW FY] SUIN] YOHMS JN|T

“Aejdsip

uoijnjosas Asusnbauy sy saysinGunxs pue
jo1u090 Buiuny sy} sa|gestp osje i ZHW
Q00°000€ 01 Asuanbauy sjes Aoy 135344

Aejdsip uoilnjosal
Asuanbal) ay1 saysinbuiixs pue [0au09
Guiuny Aouanbayy sarqesip Aa% T0H

‘uorsed %3 8y} ul St HOLIMS
1X3-IN| QUYONYLS AINSNOIHS
[sued Jear sy} Jeyl saledipul 33y 1x3

‘ugrisod 440 aul U1 S YaNms 1Nd1No
4Y 8y} 1o 3122000 Jou S| Aduanbaiy
indyno ay} 1ey) Ss1Edpul gINJ0INN ¢

‘uciusod AQONYLS
BYL Ul S) YOHMS JNFT 2l 1hq pa1dsuuog
51 Jamod 1ey) saledpul ASONYLS

18|00
8l-dH ue Aq uonersdo ajowal 0 195 51
JUBWUNIISUI BY) JBY} SAIRSIPUL 31 OWIY

‘pawelbod
As10wsa usaq sey Aauanbaiy sbuel
-}0-1N0 Ue EY) S21e31pudl ONY 40 1N0

‘sanyesadweal Gunelado
01 dn 10U S| UAQ 5,1018|[12S0 a3UBIa)al

‘sA3y LuoNnjosal Aauanbaiy
Ag payaa|as uolnjosal bujun
sajedlput (sreq b)) Aerdsip

NOILATOS3H AJNANDIHA

‘uonn|osas Guuny pajas|es-49sn yUm
Aguanbaug sabueys jojuod HNINNL

yda | reubis uonenpow [Burelxa yda 1
WAWIXEW B 5148308 100sUu0d | NdN) W4

‘pa1os|as 1 aBuR) LGP 0L+ SY] USYM BJE313U) O} J0IBIJUAUUE IBNYY HIAQ Ue S tuay) {800 uondo 1daoxe)] moleq puB worag sexied 16qunu felies 104

"UOIIBINPOW S|BJS [|N) SA0jaA3p

401290002 1NN W 3L 0}

paidde s |[eufiis B usym paurejqo si1ely
abue.) uonerap yead pue 3|eIS 18)aW
Y S1981DS YIUMS ZHIAl NOILVIAID N

‘UORE[NPOLU 3JBJS ||} SCDjanap
Hda | reubis uopeINpoW [BUI9IX3 %dA L
winwixew e sydanoe 101330005 JdN| WY

‘uoljeLq) B

BuyaAa] [BLIAIXS SISNIpe |04lU0d
190 ‘leubis Hujjana) 9y reulayxe
s1d395€ 10199UU0I JNdN] 9TV 1X3

(LTt

MO
T

1THO ©) LoaRHE Drtrtis

SRk £ I
WONIATATI AGRZAOSOs ——

awh

S RLE]

10N
ITY AxD

€0 140 m

ol € r b
EHRX NDILVIATG Wi S

—— 13n31 ¥ shoinod

CEILE2Y annva

C

50 a0 Nwer ML -
MO ASuFRIY

WO 440
e F LY T

v 1A
A00W 1TITR

A1210Wia; SE JO Y91IMS WV 23

“peweaboud

"JOIILOY G|-dH JOpUn Wgp | St UOlNjOsaY
"abue) wgp g+ 03 gL SNOPLIJLOD € JaA0
ndino s1snfpe Y3INY3IA 13ATT LNALNO

'50als @P 01 U/ WEP 0Z1- A1 Ol +
waJ) ingEno s18s JINYY 13A37 LNALNO

‘goueuwlIopiad [JeIaA0 353q 10}
uo)INsSod INHON 3sn “Asuanbail auo Aue je
nding Jamod syead |0a1uod WHON-YY3d

“ZHY 08 0% g 40 abues Apuanbaly

JaAD SQOuX HIINHIA PUR ISNYY Uim
wigp 0Z1- 0] g+ WoJ) sdals gp QL W pajiod)
-u0d s1 1ndyng "10303UU02 1d1NG J4

-Jamod asiaaas Aue A|dde jou op ‘Aipnang
|EVISIUI |0 LONDBYNL }SA 10} 1IAIMOY
ML 01 dn suoiesldde asmod asigags
waoyy pajoeleld s1 1NdLN0 44 2uL Q

'440 S1 1NdLNG 4H usym uo pausm a1e
SJoJBIBUNULE TATNN PUE gINDOINAE
auL "UomE™* 330 8y} Ul usy INdING Jy
3y} 10 SUIM UDKMS 440-NO LNdLND J4

1913w Ayl uo pade|dsip aq o}
uonBIASp Nead W4 10 ‘yidap Wy “13AT
Jayna s103(as Youms 3001 HI3 1IN

AqQ pauiwiatap se abues uanemnpow w00L
10 ‘0408 440 SAIBIPU| JOBIDUNULE Y

IBUISLUI 313 1By} S21€TIpUI G100 NIAD

“JUBWNIESUI JO SNJBYS
|eLOjiEI8d 0 31BI{pU] SIOMRIBUNULE SNIVIS

‘pajeLq)eD

10U pUE PajaAa| 1ou S| 3Ndino 4y su)
1Byl Sa1RIIpU; TATNN "2POty [0AUDY |8A87
2{JBWIOINY 2120}PU| SICIBIDUNUUE Ty

. (AP Qk1- 01 O)+) ofiues
40133UUDI pajde|as saled|pul Aedsip gp IONYH

LNdNI WY 28U 03 pardde s) jeubis e
uaym pauieqo si eyl abuels wdap py pue

2235 J13LIW Y] S1IF|IS YILMS Uonauny Wy

440 10 NO S! LN4d1N0 44 2u) fayiaym
$8]B2IPUl JOJRIIUNUUE gy By}

“ZHA | 10 ZHY 0L ‘ZHW | 'ZHW DDI
10 (3B 03 Y8 Wwoay) uoinposas Buium

102195 sA9¥ NOITNTICSIH AININDIHA

‘Buljans
Jaja samod |eulsyxa 10 'apoip [eu
-131X9 YJELIBII $13813S UIUMS 1Y

UINMs JA0W HI13AW aul o uaised auy
uo Buipuadap uoijemasp yesd 4 1o ‘Yidap
Wy ‘Guines Y3INGIA S31BI1pUI Ja1alY

‘pawwetBoad
Ajalowad Se 10 Yaums ZHIN NOILYIAZD
4 8y1 jo ucisod awy) Aq paulluialap
se afiuel UoOREIASP ZHIN 0L 410 'E ‘L ‘'E0
10 €00 ‘420 S21BdpUl JOEIOuNUUE Y

‘Aouanbayy Indino
<Y sa1edipul Aeldsip ZHW ADNIN0IYA

S3HNL1V3d 13NVd LNOHd

uonernd(d




HP 8672A

3-11. SIMPLIFIED OPERATION
3-12. Frequency

Frequency is set using the FREQUENCY RESO-
LUTION keys and the TUNING knob. For exam-
ple, to set the frequency to 15345.678 MHz:

1. Press PRESET (3 GHz). This is not always
necessary, but it will set the right-hand six
digits to 0, and may provide a convenient start-
ing point.

2. Select the 100 MHz FREQUENCY RESOLU-
TION key and adjust the TUNING knob for a
frequency of 15300.000 MHz.

3. Select the 1 MHz FREQUENCY RESOLU-
TION key and adjust the TUNING knob for a
frequency of 15345.000 MHz. Select the 10 kHz
FREQUENCY RESOLUTION key and adjust
the TUNING knob for a frequency of 15345.670
MHz.

4. Select the 1 kHz FREQUENCY RESOLU-
TION key and adjust the TUNING knob for a
frequency of 15345.678 MHz.

5. Press HOLD to disable the TUNING knob.

3-13. Output Level

The output level is set with the CUTPUT LEVEL
RANGE and VERNIER controls.

First, adjust RANGE to step the cutput level up or
down by increments of 10 dB. The selected range is
shown in the RANGE dB display.

Operation

Adjust VERNIER between —10 and +3 dBm, as
read on the meter, for the desired output level.

The output level is determined by adding the
RANGE dB display to the LEVEL dBm meter
reading.

3-14. ALC (Automatic Level Control)

ALC (automatic level control) has three modes of
operation. They are:

INT (Internal leveling)

XTAL (External leveling using a crystal diode
detector)

PWR MTR (External leveling using a power
meter)

Internal leveling is selected for most applications.
In thismode, a detector senses the level internally
and theinternal leveling circuitry keeps the output
level constant. Loss of leveling is indicated by the
UNLVL annunciator.

For external leveling a crystal diode detector or
power meter can be used. Operation is described
further in the Detailed Gperating Instructions.

3-15. Modulation

Two types of modulation are available: amplitude
modulation (AM), and frequency modulation (FM).
Both types require an external drive signal. Front
panel switches select AM depth rangein percent or
FM peak deviation range in MHz. Modulation
varies linearly with the peak amplitude of the
input signal; 1 Vpk develops full-scale modulation.
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Detailed Operating Instructions

3-16. ALC CONTROL

Description

Local
Procedure

3-4

The Synthesized Signal Generator has three modes of Automatic Level Control (ALC):

INT (Internal leveling)
XTAL (External leveling using a crystal diode detector)
PWR MTR (External leveling using a power meter)

For most applications internal ALC (INT) will be used. With internal ALC the output
power remains constant over the entire 2 to 18 GHz frequency range.

External ALC is used when the power level at a remote point must be kept constant.
External ALC reduces power variations due to external cables and connectors.

The ALC switch selects the leveling mode. Positive or negative detectors can be used to
supply the external ALC input voltage. A calibration adjustment allows the externally
leveled power to be adjusted to match the VERNIER setting over a limited output power
range. The calibration adjustment does not affect internal leveling.

ALC mode and status are indicated by the ALC display. The display indicates which
leveling source is selected and when the output is unleveled. The status of the ALC,
whether leveled or unleveled, can also be determined remotely by reading the status
byte.

To use Internal Leveling:

Set the ALC selector to INT. The output level will be the sum of the range and VERNIER
settings.

To use XTAL (External Crystal) Leveling:
1. Connect the crystal detector and the 10 dB coupler as shown in Figure 3-3.

2. Set the ALC selector to INT and adjust the VERNIER to read 0 dBm on the meter.
This allows calibration of the meter to the leveled point.

Set the output level range to 0 dB and the ALC selector to XTAL.

Adjust the ALC CAL control to set the level read on the power meter to the nearest
10dBm. Ifthe ALC control does not have enough range for a low power level adjust-
ment, step the RANGE down until the adjustment can be made.

This level should be within —3 dB and +10 dB of the desired level. This calibrates the
meter to agree with the leveled power. If the detector is operating in the square law

HP 8672A SYNTHESIZED POWER METER
SIGNAL GENERATOR

P

ooooa [=]

o0 == =
50060 O
RF EXT ALC CRYSTAL
OUTPUT INPUT DETECTOR SENSOR
LOAD
(. N N N N N ] ﬂ

DIRECTIONAL
COUPLER

Figure 3-3. External Leveling with a Crystal Detector
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Local
Procedure
(cont'd)

Remote
Procedure

Operation
Detailed Operating Instructions

ALC CONTROL (cont'd)

region, the VERNIER will now control the level over a continuous 13 dB range, and the
Signal Generator’s meter reading will track with the power meter reading as the
VERNIER control is varied through the —10 to +3 dBm range.

To use external power meter leveling:

1.

Set the ALC selector to INT and adjust the VERNIER to read 0 dBm on the meter.
This allows calibration of the Signal Generator’s meter to the leveled point.

Connect the power meter to the point where leveling is to be used as shown in Figure
3-4. A directional coupler can be used to sample the power at the desired point. Set
the output level to the desired power and select the range hold function on the power
meter. This disables range changes and keeps the leveled power from oscillating.

Connect therecorder output of the power meter to the external ALC input connector.
The recorder output is a voltage that is proportional to the measured power in watts.
This voltage varies from 0 to 2 volts for each power meter range. Leveling as low as
—60 dBm can be accomplished with a sensitive power sensor using this method.

Set the output level range to 0 dB and the ALC selector to PWR MTR.

Adjust the ALC CAL controls to set the level read on the power meter to the nearest
10dBm. This level should be within —3 dB and +10 dB of the desired level (minus the
coupling factor of the directional coupler). This calibrates the Signal Generator’s
meter to agree with the leveled power. This power leveling method has a slow set-
tling time but has the advantage of high sensitivity and temperature compensation.

If the ALC CAL control does not have enough range for a low power level adjust-
ment, step the RANGE down until the adjustment can be made.

The ALC program code controls the function of the RF output ON/OFF switch, the AL.C
selector and the +10 dB range of output power. The program string consists of the letter
O followed by a single argument representing the desired combination of the control
positions.

To set the Signal Generator to the +10 dB range, you must first set it to 0 dB with the
range command (code and argument) KO. Then you can set the +10 dB range with the
appropriate ALC command.

The codes are summarized in the table under Program Codes.

POWER METER
HP 8672A SYNTHESIZED

SIGNAL GENERATOR

= o oo || @EOO g
EO 000 O o
RF EXT ALC
OUTPUT LNPUT SENSOR
-10 dB LOAD
| S— D
DIRECTIONAL
COUPLER

Figure 3-4. External Leveling with a Power Meter
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ALC CONTROL (cont'd)

HP 8672A

Example To set internal ALC with an output level of +3 dBm:
Local
Set ALC selector to INT, RF output to ON, range to 0 dB and VERNIER for +3 dBm.
Or
Set ALC selector to INT, RF output to ON, range to +10 dB and VERNIER to —7 dBm.
€ KoLo00O1
’ I— Argument for ALC (INT, NORMAL)
Code for ALC
Argument for VERNIER (+3 dBm)
Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE
KOL : O3

Argument for ALC (INT, +10 dB Range)

Code for ALC
Argument for VERNIER (—7 dBm)
Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE
Program ALC Mode
Codes Program Code Argument
L HP-1B RF RANGE ALC
NORM INT 0
XTAL 4
PWR MTR <
OFF
+10 INT 2
XTAL 6
Oor .. PWR MTR >
(letter O, not zero)
NORM INT 1
XTAL 5
PWR MTR =
ON
+10 INT 3
XTAL 7
PWR MTR ?

3-6
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. ALC CONTROL (contd)

Comments

Related
Sections

Output level flatness is dependent on the ALC circuitry and the maximum available
power. In order to have a leveled output it is necessary for the ALC circuitry to
continuously control the outputlevel. This can only occurif the selected output poweris
below the maximum power level available at each frequency. For leveled output power
in the +10 dB range, it is necessary that the UNLVL annunciator remain off.

External ALC leveling also requires that the Signal Generator produce enough power
to overcome lossesin the intervening circuitry. The UNLVL annunciator must remain
off to achieve leveling. The 0 dB range should be used when using external leveling. If
any of the lower ranges are used, the Signal Generator must produce a higher level to
overcome the attenuation introduced by the range selected.

For output level settings above +8 dBm', spurious oscillations can occur, resulting in
sidebands on the carrier at a level of —30 to —50 dBc. These oscillations occur only over
small portions of the frequency range. They can usually be eliminated by performing a
PEAK-NORM adjustment or by reducing the output level VERNIER setting 1 or 2dB.

Typical outputlevel switching times are detailed under Level Control. Enabling the RF
outputrequires less than 30 milliseconds. Disabling the RF output can be accomplished
in less than 5 milliseconds.

The state of the RF output (on or off) and the status of the +10 dB range (selected or not
selected) can be obtained by reading the status byte. The status of the ALC circuitry
(leveled or notleveled) can also be monitored by reading the status byte. Once the status
byte indicates that the output is leveled, an application can continue without waiting
the specified time for the output level to settle.

Level Control
PEAK-NORM Adjustment

'For serial number prefixes of 2640A or below (except Option 008),
spurious oscillations can occur at output level settings above +3 dBm.
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3-17. AMPLITUDE MODULATION

Description

Local
Procedure

Remote
Procedure

Example

3-8

Amplitude modulation is selected using either front panel switches or remote program-
ming. Two ranges of AM depth are selectable: 30% and 100%. The front panel meter can
be used to monitor the AM depth. Allowable depths are: 0 to 75% between 2000 MHz and
6 200 MHz, 0 to 60% between 6 200 MHz and 12 400 MHz, and 0 to 50% between 12 400
and 18 000 MHz. Specified AM rates are from 10 Hz to 100 kHz.

An external signal source is required for amplitude modulation. The source should have
a variable output of 0 to 1 Vpk into 600Q, a frequency range of 10 Hz to 100 kHz, and
distortion of <1%.

1. Set the METER MODE switch to AM.

2. Connect an external signal source with a 600 Ohm output impedance to the AM
INPUT connector. Set the external source’s amplitude to 0 and frequency to the
modulation rate desired. :

3. Set the Signal Generator’s AM switch to 30% or 100%. The meter should indicate 0
on the 0—3 or 0—1 scale.

4. Set the OUTPUT LEVEL RANGE control and the OUTPUT LEVEL VERNIER
control for the RF output level desired. For optimum AM performance, use
VERNIER settings of 0 dBm and below.

5. Increase the external source’s amplitude until the desired percent modulation is
indicated on the Signal Generator’s AM meter. 1 Vpk develops full-scale modu-
lation.

The Signal Generator accepts a programming code and arguments for both ranges of
AM depth and AM off. The program string consists of the program code followed by a
single argument representing the desired range of AM depth. AM meter mode cannot
be remotely programmed. To select AM meter mode while the Signal Generator is in
remote mode, use the METER MODE switch on the Signal Generator’s front panel.
To modulate the Signal Generator at 40% AM depth:

Local
1. Set the METER MODE switch to AM.

2. Set the AM switch to 100%.
3. Connect an external signal source to the AM INPUT connector.

4. Adjust the external source’s amplitude until the Signal Generator’s meter indicates
40% AM depth.

CED» M2

L Argument for AM (100% range)
Code for AM
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AMPLITUDE MODULATION (cont'd)

Program
Codes

| HP-1B 2

Comments

Program Codes Arguments
AM OFF Oorl
Mor ] 100% 2
30% 3

For minimum AM distortion, the VERNIER must be set to a level meter reading of
0 dBm and below with modulation rates of less than 10 kHz.

Additional AM depth at high RF output levels (+10 dB range) may be achieved by
peaking the RF output signal with the PEAK-NORM control to increase the available
power. See PEAK-NORM ADJUSTMENT (paragraph 3-21) for more information.

Care must be taken to prevent AM overmodulation. AM overmodulation will occur
when the AM depth causes the RF output power to exceed the instrument specifications.
This can occur in one of two ways:

1. Athigh RF output levels (+10 dB range), the peak of the modulated signal may be
clipped due to insufficient power available from the Signal Generator.

2. Atlow VERNIER settings (for example, —10 dBm), the AM modulator drive may
not be sufficient to attenuate the modulated signal.

AM overmodulation is detected as an uncalibrated output level. The ALC UNLVL
annunciator will light and the LEV UNCAL bit of the status byte will be set. If AM
overmodulation occurs, reduce the AM depth until the ALC UNLVL annunciator
extinguishes. At high RF output levels, peaking the RF output signal with the
PEAK-NORM control may increase the RF output level enough to stop the clipping and
correct the overmodulation condition.
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3-18. FREQUENCY CONTROL

Description

Local
Procedure

Remote
Procedure

3-10

The Signal Generator uses a simple, convenient frequency tuning system.

All frequencies can be remotely programmed or entered manually by a tuning knob. The
knob can be turned in either direction without encountering a mechanical stop. Also, the
faster it is turned the greater the frequency change per revolution.

In addition, four degrees of coarse to fine tuning can be selected. Frequency resolution
keys located above the tuning knob select 100 MHz, 1 MHz, 10 kHz or 1 kHz tuning
increments. Due to frequency multiplication to generate frequencies above 6.2 GHz, the
minimum tuning increment (resolution) is 2 kHz above 6.2 GHz and 3 kHz above 12.4

GHz.

Once a desired frequency has been set, pressing the HOLD key will disable the tuning
control and prevent unintentional changes in the frequency. The preset key sets the
output frequency to 3000.000 MHz for conveniently setting the least significant digits
to zeroes.

When the Signal Generator is turned off or the power cable is removed, the last
frequency setting is stored in battery-powered memory. When the instrument is powered
up, the frequency returns to the stored value. This feature maintains the frequency set-
ting even after power failures or extended periods without power.

To set the output frequency to any desired frequency:

1. Press PRESET (3 GHz). This is not always necessary, but it will set the right-hand
six digits to 0, and may provide a convenient starting point.

2. Select the desired tuning increment (100 MHz, 1 MHz, 10 kHz, or 1 kHz) by
pressing the appropriate FREQUENCY RESOLUTION key, and use the TUNING
knob to set the frequency digits above the rightmost lighted segment in the fre-
quency resolution display.

3. Once the desired frequency is set, press the HOLD key to disable the TUNING
knob.

The Signal Generator accepts any frequency within its range (2000.000 to 18599.997
MHz) to 8 significant digits. Above 6.2 GHz the frequency is randomly rounded up or
down to be compatible with the 2 kHz or 3 kHz resolution at the programmed frequency.

The Signal Generator ignores spaces, commas, decimal points, carriage returns and
line feeds.

Within the Signal Generator, frequency information is stored in two separate blocks of
four digits each. The effects of programming codes on the two internal frequency data
blocks are shown in Figure 3-5. One block contains the 10 GHz through 10 MHz fre-
quency digits and the other contains the 1 MHz through 1 kHz digits. Programming
within one block does not change the other blocks unless it is necessary to round off a
frequency above 6.2 GHz. The programming codes indicate the most significant digit
being programmed.

The output frequency does not change until the frequency execute command (Z1) is
received by the Signal Generator. This command must be sent sometime after the
frequency data has been sent.
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‘ FREQUENCY CONTROL (cont'd)

Example To change frequency from 3000.231 MHz to 3450.001 MHz:

Local
1. Pressthe 100 MHz (leftmost) FREQUENCY RESOLUTION key. Adjust TUNING
for a frequency of 3400.000 MHz.

9. Press the 1 MHz (next) FREQUENCY RESOLUTION key. Adjust TUNING for a
frequency of 3450.000 MHz.

3. Pressthe1kHz (rightmost) FREQUENCY RESOLUTION key. Adjust TUNING for
a frequency of 3450.001 MHz.

CED Q 3450001 Z 1

l—;

Dummy Argument for Frequency Execute
Code for Frequency Execute Command
Argument for 1 GHz Frequency Resolution
Code for 1 GHz Frequency Resolution

‘—‘ Dummy Argument for Frequency Execute
‘ Code for Frequency Execute Command

Argument for 100 MHz Frequency Resolution
Code for 100 MHz Frequency Resolution

l——— Dummy Argument for Frequency Execute
o Code for Frequency Execute Command

Argument for 1 kHz Frequency Resolution
Code for 1 kHz Frequency Resolution
Argument for 100 MHz Frequency Resolution
Code for 100 MHz Frequency Resolution

Program ‘ PROGRAM CODES ARGUMENTS
Codes
m 10 GHz @or P
1 GHz Aor(
> 100 MHz Bor R
2 10 MHz Cor $
s 1 MHz Dor T | 0 THROUGH 9
& | 100 kHz Eor U
w 10 kHz ForlV
1 kHz Gor W
EXECUTE J or 1
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FREQUENCY CONTROL (cont'd) ‘
FREQUENCY FREQUENCY
PROGRAM ARGUMENTS
CODES |
1< ~
* 1\ FREQUENCY
P EXECUTE
PROGRAM
CODE
*
Q 0 DUMMY
ARGUMENT
*
T
ADDRESS — —2Z 0
*
u 0
*
\YJ )] 0
o 0 y
w 0
N /
DIGITS —=| 10 1 100 1] 10 1 100 | 10 1
N l /7 N\ __ I /7 N\ I J/
GHz MHz kHz

Figure 3-5. Frequency Programming Codes and Arguments

Comments Due to the use of frequency multiplication to generate frequencies above 6.2 GHz, the
frequency sometimes cannot be set precisely to a desired value. Frequencies between 2
and 6.2 GHz can be set to the nearest 1 kHz. All frequencies between 6.2 and 12.4 GHz
can be set within 1 kHz of the desired value. All frequencies between 12.4 and 18 GHz
can be set within 2 kHz of the desired frequency.

When the Signal Generator is programmed to a frequency thatis not evenly divisible, a
random roundoff occurs. As a result, the Signal Generator output frequency can be
different from the programmed frequency by as much as the frequency resolution. To
prevent this, the remote program should perform a calculation to determine whether
the frequency can be set exactly and adjust the programmed frequency accordingly.

To determine whether a frequency can be set to a given value, divide the desired
frequency (in kHz) by two ifit is between 6.2 and 12.4 GHz, or by threeifitisabove 12.4
GHz. Iftheresultis a whole number (with no remainder) the frequency can be set to the

3-12




HP 8672A

Operation
Detailed Operating Instructions

FREQUENCY CONTROL (cont’d)

Comments
(cont’d)

desired value. For example, 16 GHz divided by three (itis above 12.4 GHz) is 5333333.33
kHz, so this frequency cannot be set exactly. The nearest frequencies thatcan be set are
15.999999 GHz (5.333333 X 3) and 16.000002 GHz (5.333334 X 3).

The time it takes to switch from one frequency to the next depends on the largest fre-
quency digit being changed. Generally, the smaller the digit being changed, the shorter
the switching time. Typical switching times by largest digit being changed for frequen-
cies between 2 and 6.2 GHz can be summarized as follows:

Largest Digit
Changed

Time to be
Within 1 kHz

100 MHz
10 MHz
1 MHz
100 kHz
10 kHz

1 kHz

10 ms
10 ms
10 ms
5 ms
3 ms
1.5 ms

For frequencies above 6.2 GHz, actual frequency digits being changed must be deter-
mined by dividing the output frequency by two (6.2 to 12.4 GHz) or three (12.4 to 18 GHz).
The actual data transfer time is only a small portion of the frequency switching time
and can be ignored.

For applications that require fast execution, the status byte can be checked until the
frequency is phase locked. Once the status byte indicates that the Signal Generator is
phase locked, the application may continue with the assurance that the frequency is
correct. Figure 3-6 shows the typical worst case lock and settling times.

£

ERROR FROM
DESIRED
FREQUENCY

10 MHz

NOTE: SWITCHING TIMES ARE TYPICALLY
MUCH SHORTER, PARTICULARLY FOR
SMALL STEP SIZES.

1 MHz

T

100 kHz

LOCK TIME

10 kHz

1kHz

ey
SPECIFIED
e/
L—(f L 1 ! ////// /

'l
b LS 1 ¥ L

9 10 1 12 13 14 15
TIME (ms)

100 Hz

T

Figure 3-6. Frequency Switching Time Showing Worst Case
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3-19. FREQUENCY MODULATION

Description

Local
Procedure

Remote
Procedure

Example

3-14

Frequency modulation is selected using either front panel switches or remote program-
ming. Six ranges of FM deviation sensitivity are selectable: 0.03, 0.1, 0.3, 1, 3, and 10
MHz/V. FM peak deviation can be monitored with the front panel meter. At output
frequencies below 6 200 MHz, peak deviation is limited to 10 MHz or five times the
modulation frequency whichever is lower. From 6 200 to 12 400 MHz, peak deviation is
limited to the lesser of 10 MHz or ten times the modulation frequency. From 12 400 to
18 000 MHz, peak deviation is limited to the lesser of 10 MHz or fifteen times the
modulation frequency.

An external signal sourceis required for frequency modulation. The source should have
a variable output of 0 to 1 Vpk into 500, a frequency range of 50 Hz to 10 MHz, and
distortion of <1%.

1. Set the METER MODE switch to FM.
2. Connect an external signal source with a 50 Ohm outputimpedance tothe FM input
connector. Set the external source’s amplitude to 0 Vrms and frequency to the

modulation rate desired.

3. Set the Signal Generator’'s FM DEVIATION MHz switch to the desired deviation
range. The front panel meter should indicate 0 on the 0 to 1 or O to 3 scale.

4. Set the OUTPUT LEVEL RANGE control and the OUTPUT LEVEL VERNIER
control to the RF output level desired.

5. Increase the external source’s amplitude until the desired peak deviation is
displayed on the Signal Generator’s meter. 1 Vpk develops full-scale modulation.

The Signal Generator accepts a programming code and arguments for all ranges of FM
deviation and FM off. The program string consists of the program code N followed by a
single argument representing the desired FM deviation range.

To modulate the Signal Generator at 2 MHz peak deviation:

Local
1. Setthe METER MODE switch to FM.

2. Set the FM DEVIATION MHz switch to 3.
3. Connect an external signal source to the FM INPUT connector.

4. Adjusttheexternal source’s amplitude until the Signal Generator’s meter indicates
2 MHz peak deviation.

€D N

'— Argument for FM (3 MHz range)
Code for FM




HP 8672A

Operation
Detailed Operating Instructions

FREQUENCY MODULATION (cont'd)

Program
Codes

| HP-IB

Comments

Program Codes Arguments

OFF 6or7
30 kHz
100 kHz
FM N 300 kHz
1 MHz
3 MHz
10 MHz

S = DN Wk Ot

Maximum FM peak deviation is a function of the modulation frequency. Atlowmodula-
tion rates using large peak deviations (high modulation index), the Signal Generator’s
frequency generation circuitry cannot maintain phase lock. At high modulation rates
(low modulation index), the effective bandwidth of the RF output limits the peak devia-
tion. The RF output effective bandwidth (due to internal filtering) limits the usable peak
deviation to 10 MHz.

Modulation index (M) is defined as:

_ Afpeak
fmod
Where:
M = Modulation index
fpeak = FM peak deviation in kHz.
f1od = Modulating frequency in kHz.

Maximum specified modulation indexes are: 5 between 2.0 and 6.2 GHz, 10 between 6.2
and 12.4 GHz, and 15 between 12.4 and 18.0 GHz. See Figure 3-7 to determine maximum
FM peak deviation for a given modulation rate and Signal Generator frequency.

FM overmodulation occurs when the frequency generation circuitry of the Signal
Generator cannot track the external modulating frequency. This can occur in one of
two ways:

1. The amplitude of the external modulating signal exceeds 1.2 Vpk.
2. The modulation index is too high.

When FM overmodulation is detected, the FM OVERMOD annunciator will light and
the FM OVERMOD bit of the status byte will be set. If FM overmodulation occurs,
adjust the amplitude or the frequency of the external modulation source until the
annunciator extinguishes.

Calibration of the FM circuitry is performed at 100 kHz. For this reason the FM specifi-
cations are referenced to a 100 kHz modulation rate. The frequency response of the FM
circuitry, however, causes variationsin actual FM peak deviation for modulation rates
other than 100 kHz. For example, when the modulation signal amplitude is held
constant and the modulating frequency is varied, the actual FM peak deviation will

3-15
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FREQUENCY MODULATION (cont'd)

Comments change due to the frequency response of the FM circuitry. The FM meter, however,

(cont'd) monitors the amplitude of the modulation signal at the FM INPUT connector and will
not indicate the variations in peak deviation due to the frequency response of the FM
circuitry. At modulation rates other than 100 kHz, the FM circuitry frequency response
must be taken into account when reading the FM meter. To determine the FM meter
accuracy, add the FM frequency response specification to the indicated meter accuracy
specification. FM frequency response specification gives the range of input power at
the FM input connector required to maintain a constant FM peak deviation.

PEAK 2.0—6.2 GHz
DEVIATION
(MHz)
6.2—12.4 GHz
12.4—18 GHz

0 0.5 1.0 1.5 2.0 25 10.0
MODULATION RATE (MHz)

Figure 3-7. Possible FM Rates and Frequency Deviations
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3-20. LEVEL CONTROL

Description

Local
Procedure

Remote
Procedure

Example

The Synthesized Signal Generator is calibrated over a wide range of output power levels
from +8 dBm to —120 dBm. The output level is set with a RANGE selector and a
VERNIER control. The output level is the sum of the settings of these two controls.

The RANGE selector varies the output level in 10 dB steps. The selected range (+10dB
to —110 dB) is digitally displayed in the RANGE display. This display indicates the
selected range in both local and remote modes. Output level ranges of 0 dBto—110dB
are programmable with the range program code. The +10dBrange is selected using the
ALC program code.

The VERNIER knob continuously varies the outputlevel in the 0 dBrange from —10to
+3 dBm. The VERNIER setting is indicated by the front panel meter.

In local mode the VERNIER can be varied continuously over the full 13 dB range. In
remote mode the VERNIER can be programmed in fourteen 1 dB steps from —10 dBm to
+3 dB. Because the VERNIER can be controlled over greater than 10 dB in both local
and remote mode, itis possible to overlap range settings by 3 dB. This s useful in appli-
cations where the ability to vary the output power continuously about a given level is
critical.

To set the output level to any desired value:
1. Setthe Signal Generator ALC mode to internal (INT).

9. Setthe OUTPUT LEVEL RANGE to within —3 to +10 dB of the desired output level.
For example, for a —56 dBm output level choose the —50 dB range.

3. Adjustthe OUTPUT LEVEL VERNIER setting until the sum of therange display
and the meter is equal to the desired output level.

Some output levels may be set using either of two adjacent ranges. Either range may be
used. For example, +3 dBm may be set with a0 dBrange and +3dBm VERNIER setting
or a +10 dB range and —7 dBm VERNIER setting.

Setting output levels above +8 dBm may cause an ALC unleveled condition due to
insufficient power available. The meter will indicate the actual power available when
the unleveled condition occurs.

The0 dB to—110 dB ranges and the VERNIER setting are programmed with the output
level program codes. The VERNIER setting is programmed in 1 dB steps from —10dBm
to +3 dBm. The range is programmed in 10 dB steps from 0 dB to ~110 dB. The +10dB
range is programmed by setting RANGE to 0 dBm and ALC to +10 dB.

When switching from local to remote mode, the VERNIER is reset to —10 dB and the
range remains unchanged.

To set the output level to +3 dBm:

Local
Set RANGE to 0 dB and VERNIER to +3 dBm.

Or
Set RANGE +10 dB and VERNIER to —7 dBm.
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LEVEL CONTROL (cont'd)

Example
(cont’'d) GEE) KOLoO
|* Argument for VERNIER (+3 dBm)
Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE
KOL:03
L Argument for ALC (INT, +10 dB Range)
Code for ALC
Argument for VERNIER (—7 dBm)
Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE
Program Program Codes Arguments Program Codes Arguments
Codes
L HP-1B 0dBm 0 +3dB 0
—10 1 +2 1
—20 2 +1 2
w —30 3 § 0 3
g —40 4 = -1 4
3 K —-50 5 : L -2 5
o —60 6 = -3 6
b —70 7 = —4 7
5 —80 8 5 -5 8
E ~90 9 = -6 9
e ~100 - S -7 :
—110 ; -8 ;
-9 <
-10 =
Comments Output level flatness is dependent on the ALC circuitry and the maximum available

power. In order to have a leveled output it is necessary for the ALC circuitry to
continuously control the outputlevel. This can only occurif the selected output power is
below the maximum power level available at each frequency. For leveled output power
in the +10 dB range, it is necessary that the UNLVL annunciator remain off. If it
lights, adjust the PEAK-NORM control, or reduce the VERNIER setting.

For output level settings above +8 dBm, spurious oscillations can occur, resulting in
“sidebands on the carrier at a level of —30 to —50 dBc. These oscillations occur only over
small portions of the frequency range.
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Operation
Detailed Operating Instructions

' LEVEL CONTROL (cont'd)

Comments
(cont'd)

Related
Sections

They can usually be eliminated by performing a PEAK-NORM adjustment or by
reducing the OUTPUT LEVEL VERNIER setting 1 or 2 dB.

External ALC leveling also requires that the Signal Generator produce enough power
to overcome losses in the intervening circuitry. The UNLVL annunciator must remain
off to achieve leveling. If it lights adjust the PEAK-NORM control, or decrease the
VERNIER setting.

Typical output level range change execution time for a 10 dB step is less than 20 milli-
seconds. An outputlevel VERNIER change of 1 dB will take less than 10 milliseconds.
These times are typical for remote programming. The actual data transfer timeis a very
small part of the execution time and may be ignored for most controllers.

The RF output changing from enabled to disabled takes less than 5 milliseconds. To
enable the RF output from a disabled state requires less than 30 milliseconds.

The state of the RF output (on or off) and the +10 dB range (selected or not selected) can
be obtained by reading the status byte. These two functions are programmed along
with the ALC mode. For more information see ALC Control.

ALC Control
PEAK-NORM Adjustment
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Detailed Operating Instructions

3-21. PEAK-NORM ADJUSTMENT

Description

Local
Procedure

Remote
Procedure

Example

Comments

3-20

The PEAK-NORM control adjusts an internal filter for maximum power output at a
single frequency. This filter is adjusted for best over-ail performance with the control in
the detent position (NORM), but can be adjusted for maximum power (and reduced
harmonics and sub-harmonics) at any one frequency. This adjustment will result in
lower maximum power at most other frequencies, and therefore should be left in the
NORM position except when maximum power is needed. It should only be required at
power levels above +8 dBm.

To maximize the output power at a set frequency:

Adjust the PEAK-NORM adjustment until the UNLVL annunciator turns off, or for
maximum meter reading with the VERNIER fully clockwise.

This adjustment cannot be remotely programmed.

To peak an output level of +10 dBm at 8 GHz due to an UNLVL indication:

1. Adjust the PEAK-NORM adjustment until the UNLVL annunciator turns off, or
for maximum meter reading with the VERNIER fully clockwise.

2. Returnthe PEAK-NORM adjustment to NORM (detented) position before resuming
normal instrument operation. The +8 dBm output power level is affected by this
adjustment and is only specified with the PEAK-NORM adjustment set to NORM.

For output level settings above +8 dBm, spurious oscillations can occur, resulting in
sidebands on the carrier at a level of —30 to —50 d Bc. These oscillations occur only over
small portions of the frequency range.

They can usually be eliminated by performing a PEAK-NORM adjustment or by reduc-
ing the output level VERNIER setting 1 or 2 dB.

The PEAK-NORM adjustment must be in the NORM (detented) position to guarantee
the specified +8 dBm level over the entire frequency range.
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Detailed Operating Instructions

3-22. RF ON/OFF SWITCH

Description

Local
Procedure

Remote
Procedure

Program
Codes

L HP-1B 2

Comments

The RF ON/OFF switch provides a convenient way of turning off the output signal.
This is useful when calibrating detectors, zeroing power meters, or making noise mea-
surements with no signal applied. With the switch in the off position theinternal 2t06.2
GHz oscillator is turned off to prevent any signal leakage to the RF output connector.

The RF annunciator indicates the position of the RF ON/OFF switch in local mode and
the programmed state when in remote mode. With the internal 2 to 6.2 GHz oscillator
turned off, the Signal Generator is no longer phase locked or leveled so the UNLVL and
¢ UNLOCKED annunciators are lighted.

To disable the RF output:

Set the RF ON/OFF switch to OFF. Note that the OFF, UNLVL and ¢ UNLOCKED
annunciators should be lighted.

To enable the RF output:

Set the RF ON/OFF switch to ON. The UNLVL and ¢ UNLOCKED annunciators
should extinguish and the ON annunciator should light.

See ALC Control for a description of how to program the RF ON/OFF switch function.

See ALC Control

The status of the RF output (on or off) can be determined by reading the status byte. A
service request is not generated for UNLVL or ¢ UNLOCKED when the RF outputis
set to OFF. '

The RF output off-to-on transition typically requires less than 30 milliseconds when
remotely programmed. The on-to-off transition typically requires less than 5 milli-
seconds.
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3-23. REMOTE OPERATION {2

The Signal Generator can be operated through the
Hewlett-Packard Interface Bus (HP-IB). HP-IB
compatibility, programming and data formats are
described in the following paragraphs.

All front panel functions except that of the ALC

CAL control, PEAK-NORM control, and LINE
switch are programmable via HP-IB.

A quick test of the Signal Generator’s HP-IB inter-
face is described in this section under HP-IB
Checks. These checks verify that the Signal Gen-
erator can respond to or send each of the applicable
bus messages described in Table 3-3.

3-24. HP-IB Compatibility

The Signal Generator’s programming capability
is described by the twelve HP-IB messages listed
in Table 3-3. The Signal Generator’s compatibility
with HP-IB is further defined by the following list
ofinterface functions: SH1, AH1, T6, TEO, L4, LEO,
SR1,RL2, PP2,DC1,DTO0, and CO. A moredetailed
explanation of these compatibility codes can be
foundin IEEE Standard 488-1978 and the identical
ANSI Standard MC1.1.

3-25. Remote Mode

Remote Capability. The Signal Generator commu-
nicates on the busin both remote and local modes.
In remote, the Signal Generator’s front panel con-
trols are disabled except for the LINE switch.
However, front panel displays remain active and
valid. In remote, the Signal Generator can be
addressed to talk or listen. When addressed to lis-
ten, the Signal Generator automatically stops
talking and responds to the following messages:
Data, Clear (SDC), Remote, Local, and Abort.
When addressed to talk, the Signal Generator auto-
matically stops listening and sends one of the fol-
lowing messages: Data, Require Service, or Status
Byte. Whether addressed or not, the Signal Gen-
erator responds to the Clear (DCL), Clear Lockout/
Set Local, and Abort messages. In addition, the
Signal Generator can issue the Require Service
message and the Status Bit message.

Local-to-Remote Mode Changes. The Signal Gen-
erator switches to remote operation upon receipt of
the Remote message. The Remote message has two
parts. They are:

a. Remote enable bus control line (REN) set true.
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b. Device listen address received once (while
REN is true).

When the Signal Generator switches to remote, the
REMOTE annunciator on the front panel turns on.
With the exception of VERNIER, which will reset

-to —10 dBm, the Signal Generator’s control set-

tingsremain unchanged with the Local-to-Remote
transition.

3-26. Local Mode

Local Capability. In local, the Signal Generator’s
front panel controls are fully operational and the
instrument will respond to a Remote message. The
Signal Generator can send a Require Service mes-
sage, a Status Byte message, and a Status Bit
message while in the Local mode.

Remote-to-Local Mode Changes. The Signal Gen-
erator switches to local from remote whenever it
receives a Local (GTL), Universal Unlisten ad-
dress, Abort, or Clear Lockout/Set Local message.
(The Clear Lockout/Set Local message sets the
Remote Enable control line [REN] false.) The
Signal Generator can also be switched to local by
turning the LINE switch to STANDBY, and then
to ON.

With the Remote-to-Local transition, the frequency
will remain the same. All other functions will
return to the front panel settings. Power may go
up, go down, or stay the same.

3-27. Addressing

When the Remote Enable line (REN) and the
Attention control line (ATN) are true and the Inter-
face Clear control line (IFC) is false, the Signal
Generator interprets the byte on the eight HP-IB
data lines as an address or a command.

The Signal Generator’s Talk and Listen addresses
can be set by switches located inside the instru-
ment. The address selection procedure is described
in Section II. Refer to Table 2-1 for a comprehen-
sive listing of all valid HP-IB address codes.

3-28. Data Messages

The Signal Generator communicates on the inter-
face bus primarily with Data messages. Data mes-
sages consist of one or more bytes sent over the bus
data lines when the bus is in the data mode (atten-
tion control line [ATN] false). The Signal Gen-
erator receives Data messages when addressed to
listen, and sends the Status Byte message when
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Table 3-3. Message Reference Table (1 of 2)

Operation

<D

Related
HP-1B Appli- Resnonse Commands | Interface
Message cable p and Functions*
Controls
Data Yes | Frequency, Output level (RANGE and VERNIER), and ALC mode AH1
can be programmed. The Signal Generator sends the status byte SH1
when addressed to talk. T6, TEO
L4, LEO
Trigger No | The Signal Generator does not respond to the Group Execute Trigger GET DTO
(GET) bus command
Clear Yes | Sets frequency to 3000.000 MHz, RF output to off, AL.C mode to DCL DC1
Internal, and VERNIER to —10 dBm. SDC
Remote Yes | Remote mode is enabled when the REN bus control line is true. REN RL1
However, remote mode is not entered until the first time the Signal
Generator is addressed to listen. The front panel REMOTE annun-
ciator lights when the instrument is actually in the remote mode.
The VERNIER is set to —10 dBm.
Local Yes | The Signal Generator returns to local mode (front panel control). The GTL RL2
Signal Generator returns to the previous front panel settings, except
for frequency.
Local No The Signal Generator does not respond to the local lockout LLO RL2
Lockout command.
Clear Yes | The Signal Generator returns to local (front panel control) when the REN RL2
Lockout/ REN bus control line goes false.
Set Local
Pass No The Signal Generator has no controller capability. Co
Control/
Take
Control
Require Yes | The Signal Generator sets the SRQ bus control line true if one of the SRQ SR1
Service following conditions exists: frequency out of range, not phase locked
with RF output on, or RF power level uncalibrated with RF power on.
Status Yes | The Signal Generator responds to a Serial Poll Enable (SPE) bus SPE T5
Byte command by sending an 8-bit status byte when addressed to talk. If SPD
the instrument is holding the SRQ control line true (issuing the
Require Service message), the RQS bit and the bit representing the
condition causing the Require Service message to be issued will both
be true.
Status Yes | The Signal Generator responds to a Parallel Poll Enable (PPE) bus PPE PP2
Bit command by sending a status bit on a switch selected HP-IB data
line.
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Table 3-3. Message Reference Table (2 of 2)
. Related
Nl ot | it
Controls
Abort Yes | The Signal Generator stops talking and listening. IFC T6, TEO
L4, LEO

*Commands, Conirol lines, and Interface Functions are defined in IEEE Std 488-1978. Knowledge of these may not be necessary if your
controller’s manual describes programming in terms of the twelve HP-IB Messages shown in the left column.

DTO, DC1, RL2, CO, SR1, and PP2.

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.1 is: SH1, AH1, T6, TEO, L4, LEO,

Data Messages (cont'd)

addressed to talk. All instrument operations avail-
able in local mode can be performed in remote
mode via Data messages except changing the ALC

CAL and PEAK-NORM controls and the LINE
switch setting.

3-29. Receiving Data Messages

The Signal Generator responds to Data messages
when itis enabled to remote (REN control line true)
and addressed to listen. The instrument remains
addressed to listen until it receives an Abort mes-
sage oruntil its talk address or a universal unlisten
command is sent by the controller.

A data messageis a string of alternate codes and
arguments, where a code is an ASCII character
representing a function, such as frequency, RF
output level, or ALC mode, and an argument is
an ASCII digit representing a selection of the
function. Each code and its argument make a
command.

A complete summary of programming formats,
codes and arguments is given in Table 3-4. In
addition, programming examples are given in
HP-IB Checks, and in the Detailed Operating
Instructions. .

The Complete Data Message. The following pro-
gram string is a complete data message. It lists
the commands in the order that the Signal Gener-
ator decodes them, along with arguments that
will be explained.

“P1Q2R3S4T5U6V7W8Z1KIL7MON701”
3-24

The commands preceeding Z1 program a fre-
quency of 12345.678 MHz. Z1 is a frequency exe-
cute command which is required to execute a
string of frequency commands. K9 and L7 pro-
gram output RANGE and VERNIER to —90 dB
and —4 dBm respectively. MO and N7 are used to
program AM and FM respectively. The O1 com-
mand programs ALC to internal leveling.

The Abbreviated Data Message. If functions are
programmed in the order listed, codes can be
omitted from the string, except for the first code,
and Z1, the frequency execute command, if pro-
gramming frequency. Thus, the following string
is equivalent to the one above.

“P123456782197071”

Furthermore, the string can begin with any code
and end with any argument, and can be com-
posed of combinations of this syntax. Thus, the
following string will program the Signal Gener-
ator to a frequency of 2345 MHz, with a VERNIER
setting of 0 dBm, without changing the output
level RANGE setting.

“Q2345Z1L3”

3-30. Receiving the Clear Message

The Signal Generator responds to the Clear mes-
sage by setting the frequency to 3 GHz, ALC to
internal, modulation off, and RF power off. The
message can take two forms: Device Clear which
the Signal Generator responds to only when
addressed, and Selected Device Clear, which it
responds to whether addressed or not. The Device
Clear message does not affect addressing, while

N
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Receiving the Remote Message (cont'd)

the Selected Device Clear message leaves the
Signal Generator addressed to listen.

3-31. Receiving the Trigger Message

The Signal Generator does not respond to the
Trigger message.

3-32. Receiving the Remote Message

The Remote message has two parts. First, the
remote enable bus control line (REN) is held true;
second, the device listen address is sent by the
controller. These two actions combine to place the
Signal Generator in remote mode. Thus, the Signal
Generator is enabled to go into remote when the
controller begins the Remote message, but it does
not actually switch to remote until addressed to
listen the first time. When actually in remote, the
Signal Generator’s front panel REMOTE annun-
ciator lights.

3-33. Receiving the Local Message

The Local message is the means by which the
controller sends the Go To Local (GTL) bus com-
mand. The Signal Generator returns to front panel
control when it receives the Local message.

When the Signal Generator goes to local mode, the
front panel REMOTE annunciator turns off. How-
ever, eveninlocal, the Signal Generator sends the
status byte when addressed to talk.

3-34. Receiving the Local Lockout Message

The Signal Generator does not respond to the
Local Lockout message.

3-35. Receiving the Clear Lockout/
Set Local Message

The Clear Lockout/Set Local messageis the means
by which the controller sets the Remote Enable
(REN) bus control line false. The Signal Generator
returns to local mode (full front panel control)
when it receives the Clear Lockout/Set Local
message. When the Signal Generator goes to local
mode, the front panel REMOTE annunciator turns
off,

3-36. Receiving the Pass Control Message

The Signal Generator does not respond to the Pass
Control message becauseit does not have this con-
troller capability.

Operation

3-37. Sending the Require Service Message

The Signal Generator sends a Require Service mes-
sage if one or more of the following conditions
exists for more than 50 ms:

1) Frequency programmed out of range
2) Not phase locked with RF output on

3) RF power level uncalibrated (LVL UNCAL)
with RF power on.

4) FM overmodulated with RF power on.

The Signal Generator can send a Require Service
message in either the local or remote mode, and
whether or not addressed. It sends the message
by setting the Service Request (SRQ) bus line
true.

Once the Signal Generator is addressed to talk, the
RQS bit is latched, even though the Signal Gen-
erator’s need for service may have changed.

3-38. Sending the Status Byte Message

After receiving a Serial Poll Enable bus com-
mand (SPE) and when addressed to talk, the
Signal Generator sends a Status Byte message.
The message consists of one 8-bit byte which
corresponds to the pattern shown in Table 3-4,
Programming Quick Reference Guide.

3-39. Sending the Status Bit Message

The Signal Generator sends the Status Bit mes-
sage in response to the Parallel Poll Enable (PPE)
bus command (whether or not it is addressed to
talk). If the Signal Generator is sending the
Require Service message, it will set its assigned
status bit true.

The data line that the parallel poll is assigned to
respond on, and the sense (active high or active
low) can be set from switches located inside the
instrument. The selection procedure is described
in Section II.

3-40. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear (IFC) bus con-
trolline true. When the Abort messageis received,
the Signal Generator becomes unaddressed and
stops talking or listening.
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€=D

Table 3-4. Programming Quick Reference Guide (1 of 2) .

PROGRAM STRING SYNTAX

[ Level =} Modulation —
Controlier Talk Frequency Range Vernier AM FM ALC

Synthesizer Listen ,“[ CX...XZX ] [KX] [LX] [MO] [N6] [OX] "

Stands for Code Dummy Argument
for Most Significant — Frequency Execute Code
Frequency Digits. Frequency Digits

WHERE: C = PROGRAM CODE
X = ARGUMENT OR FREQUENCY DIGIT

PROGRAM CODES ARGUMENTS PROGRAM CODES ARGUMENTS
10 GHz @or P +3 dBm 0
1 GHz Aor +2 1
2 | 100 MHz Bor R = +1 2
= 10 MHz Cor $ = 0 3
=3 1 MHz DorT 0 THROUGH 9 < -1 4
:'.E" 100 kHz Eor U = Lor\ -2 5
10 kHz ForV = or -3 6
1 kHz GorW w -4 7
EXECUTE Jorl = -5 8
o —6 9
0dB 0 = -7 :
- —-10 1 -8 ;
s —-20 2 -9 <
= -30 3 -10 =
= —40 4
= Kor[ —50 5 OFF Oorl
= —60 6 = Mor] 100% 2
5 ~170 7 30% 3
5 —80 8
o =90 9 OFF 6or7
—100 : 30 kHz 5
-110 ) = 100 kHz 4
v Nor” 300 kHz 3
1 MHz 2
3 MH:z 1
10 MHz 7]
ARGUMENTS
PROGRAM
CODES RF
ALC
OFF | ON
2
= INT NORMAL 0|1
INT, +10 RANGE 2 3
Oor _ XTAL, NORMAL 4 5
XTAL, +10 RANGE 6 7
MTR, NORMAL < =
MTR, +10 RANGE > ?
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L HP-16 g

‘ Table 3-4. Programming Quick Reference Guide (2 of 2)
STATUS BYTE
Bit Number 8 7 6 5 4 3 2 1
Decimal Value 128 64 32 16 8 4 2 1
CRYSTAL OUT OF NOT 0 +10dB
Function OVEN REQUEST RANGE RF PHASE LEV FM OVER- | RANGE!
coLD SERVICE (Frequency) | ©FF | Lockep | UNCA- MOD

!For serial number prefixes of 2640A and below (except Option 008), this bit is labeled “+10 dBm OVER RANGE”.
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OPERATOR'’S CHECKS

3-41. OPERATOR’S CHECKS
3-42. Basic Functional Checks

Description

Equipment

Procedure

The purpose of these checks is to give reasonable assurance that the instrument is
operating properly.

Each check has been designed to be performed with a minimum of test equipment,
and in as short a time as possible. Therefore, although these checks are extremely
valuable in identifying malfunctions, they are not a substitute for the Performance
Tests in Section IV, which verify that the instrument is performing within its
published specifications.

Each check is independent of the others and can be performed separately.

If a malfunction is suspected and the Signal Generator is being returned to Hewlett-
Packard for service, perform the entire procedure. Document the checks that failed
on a blue repair tag located at the rear of this manual and attach the tag to the
instrument. This will help ensure that the malfunction has been accurately described
to service technicians for the best possible service.

Attenuator, 10dB................ HP 8491B, Option 010
Test Oscillator................... HP 8116A
Oscilloscope ..................... HP 1980B

Turn-On Check

1. Set the LINE switch to STANDBY. Remove all external cables from the front
and rear panels of the Signal Generator, including the power cable connecting the
instrument to mains power.

2. Set the rear panel FREQ STANDARD INT/EXT switch to INT and connect the
JUMPER (A3W3) between A3J9 and A3J10.

3. Afterthe power cable has been disconnected from the Signal Generator for at least
1 minute, reconnect it to the Signal Generator. Check the front panel of the instru-
ment to verify that the STANDBY and OVEN COLD status annunciators are on.

4. Leave the instrument’s LINE switch set to STANDBY until the OVEN COLD
status annunciator turns off. This should occur in 15 minutes or less, depending
upon how long the Signal Generator was disconnected from mains power. (The
OVEN COLD annunciator may flicker off and on temporarily just as the oven
stabilization temperature is reached. This is normal operation.) Once the OVEN
COLD status annunciator is off set the LINE switch to ON.

5. Setthe RF OUTPUT switch to ON. Set the FREQ STANDARD INT/EXT switch to
EXT. Verify that the EXT REF and ¢ UNLOCKED status annunciators turn on.
Set the switch back to INT. The status annunciators should then turn off.

Frequency Check

The FREQUENCY MHz display and ¢ UNLOCKED status annunciator are used to
check that theinternal phase-lock loops remain phase locked across their tuning range.
The actual frequency at the RF OUTPUT connector is not checked. However, the
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‘ OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

Procedure
(cont’d)

frequency can be monitored with a microwave frequency counter or spectrum analyzer
for greater assurance that the Signal Generator is operating properly.

If a frequency counter is to be used to check frequency, disconnect the jumper
from the rear panel connector A3J10 and connect the frequency counter as shown
in Figure 3-8. Set the Signal Generator rear panel INT-EXT switch to EXT.

HP 8672A SYNTHESIZED
SIGNAL GENERATO
cooD STD STD

O S |REAR PANEL ouT
a

COUNTER

C)O o0

lRF QUTPUT

5090
INPUT

Figure 3-8. Frequency Checks Test Setup

6. Set the Signal Generator as follows:

RF OUTPUT OFF

PEAK-NORM control NORM (in detent)

OUTPUT LEVEL RANGE selector fully counter-clockwise
‘ OUTPUT LEVEL VERNIER fully counter-clockwise

ALC selector INT

ALC CAL control fully clockwise

7. Press the HOLD key. Verify that the Signal Generator’s displays indicate the
following conditions:

RANGE dB display
Meter
ALC annunciator

RF annunciator
FREQUENCY MHz display

FREQUENCY RESOLUTION display

STATUS annunciators:
OVEN COLD

¢ UNLOCKED annunciator

~110dB
<—10dBm

INT and UNLVL
OFF

some frequency between 2.0 and
18.599997 GHz. If the display is
not stable, press the PRESET

(3 GHz) key.

All four segments extinguished.

may be on but should extinguish
within 15 minutes after line cord
is connected.

ON

All other annunciators should be extinguished.
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OPERATOR'’S CHECKS

Basic Functional Checks (cont'd)

Procedure 8. Press the PRESET (3 GHz) key and then the 100 MHz FREQUENCY RESO-

(cont'd)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

LUTION key. Verify that the leftmost segment in the FREQUENCY RESOLU-
TION display lights and that the other segments are extinguished.

NOTE
Do not tune above 6199.999 MHz in steps 9 through 17.

. Verify that the displayed frequency can be tuned in 100 MHz increments using

the TUNING knob.

Press the 1 MHz FREQUENCY RESOLUTION key. Verify that the two leftmost
segments in the FREQUENCY RESOLUTION display are lighted and
that the other segments are extinguished.

Verify that the displayed frequency can be tuned in 1 MHz increments using the
TUNING knob.

Press the 10 kHz FREQUENCY RESOLUTION key. Verify that the three left-
most segments in the FREQUENCY RESOLUTION display are lighted
and that the other segment is extinguished.

Verify that the displayed frequency can be tuned in 10 kHz increments using the
TUNING knob.

Press the 1 kHz FREQUENCY RESOLUTION key. Verify that all segments in
the FREQUENCY RESOLUTION display are lighted.

Verify that the displayed frequency can be tuned in 1 kHz increments using the
TUNING knob.

Tune the frequency to 4 GHz and press the HOLD key. Verify that the four
segments of the FREQUENCY RESOLUTION display are extinguished.

Press the PRESET (3 GHz) key and verify that the FREQUENCY RESOLUTION
display indicates 3000.000 MHz.

Set the Signal Generator as follows:

RF OUTPUT ON

PEAK-NORM control NORM (in detent)
OUTPUT LEVEL RANGE selector 0 dB range

OUTPUT LEVEL VERNIER for 0 dBm reading on meter
ALC selector INT

ALC CAL control fully clockwise

Tune the Signal Generator frequency to 2 GHz and select 1 kHz FREQUENCY
RESOLUTION. Slowly tune from 2000.000 MHz to 2000.010 MHz. Verify that
the  UNLOCKED annunciator remains off at each step.

Set the frequency tuning resolution to the values shown in the following table.
For each tuning resolution, slowly tune from the corresponding start frequency
to the stop frequency. Each time, verify that the ¢ UNLOCKED annunciator
remains off. (Each phase-locked loop is tuned over its entire range.)
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Basic Functional Checks (cont’d)
Procedure _
(cont'd) FREQUENCY RESOLUTION Start Frequency Stop Frequency

10 kHz 2000.010 MHz 2001.000 MHz

1 MHz 2001.000 MHz 2100.000 MHz

100 MHz 2100.000 MHz 6200.000 MHz

21.

22.

23.

24.

25.

26.

27.

Set the frequency to 18599.997 MHz (overrange). Verify that the ¢ UNLOCKED
annunciator remains off.

Output Level Check

The Signal Generator’s internal output leveling loop (ALC) is checked to ensure
thatit remains locked at all specified power levels. The internal output leveling loop
monitors most of the RF output circuitry. The output level can be monitored with a
power meter for greater assurance that the Signal Generator is operating properly.

Press PRESET (3 GHz). Set the Signal Generator as follows:

RF OUTPUT ON

PEAK-NORM control NORM (in detent)
OUTPUT LEVEL RANGE selector fully counter-clockwise
OUTPUT LEVEL VERNIER fully counter-clockwise
ALC selector INT '
ALC CAL control fully clockwise

Connect a 50 ohm load or attenuator to the Signal Generator’s RF OUTPUT
connector. This reduces unwanted power reflections back into the RF OUTPUT
connector, thus avoiding a false UNLVL annunciator indication.

Tune the frequency to 6200.000 MHz.

Using the OUTPUT LEVEL RANGE selector, step the output level range from
—110 to +10 dB. Verify that the UNLVL annunciator remains off.

Set OUTPUT LEVEL RANGE to 0 dBm and sweep the OUTPUT LEVEL
VERNIER across its entire range. Verify that the annunciator remains off at all
VERNIER settings.

Select 100 MHz frequency tuning resolution and set the output level to +8 dBm.
Tune slowly from 2000.000 MHz to 18000.000 MHz. Verify that theindicated power
level on the Signal Generator’s meter remains constant and stable and that the
UNLVL annunciator remains off. This ensures that the instrument can generate
specified output power and remain leveled.

NOTE
Momentary flashing of the UNLVL when tuning is normal. Make sure
that it remains off after the meter has settled, at each frequency.
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Basic Functional Checks (cont'd)

Procedure AM Check
(cont'd) The Signal Generator’s front panel meter and ALC UNLVL status annunciator are
used as an indication of AM. The meter monitors input signal level only, rather than
actual AM. A spectrum analyzer can be used to monitor the signal at the RF output
connector for presence of AM sidebands between 2 and 6.2 GHz only. Measurements
above 6.2 GHz using a spectrum analyzer will not be accurate.
TEST OSCILLATOR .
HP 8672A SYNTHESIZED OSCILLOSCOPE
SIGNAL GENERATOR
L] E
303 ool O = ]
5000 L IAM IN JINF’UT
OUTPUT
BNC
TEE
Figure 3-. AM Check Test Setup

28. Connect the test equipment as shown in Figure 3-9.

29. Press PRESET (3 GHz) to set the Signal Generator to a known state. Set the
METER MODE switch to AM.

30. Tune the test oscillator to 10 kHz at OV.

31. Setthe Signal Generator to each setting shown in the table below. For each setting,
slowly increase the test oscillator’s output level (starting from OV) while observing
the Signal Generator’s meter. The meter should indicate a smooth and continuous
increase in AM depth. When the meter displays the %AM indicated in the table,
verify that the oscilloscope shows the corresponding peak voltage. The ALC
UNLVL status annunciator should remain off.

Signal Generator .
Oscilloscope
FREQUENCY | RANGE | VERNIER | AM Switch | %AM Display
2GHz 0dB 0dBm 100% 75 0.75 Vpeak
10 GHz 0dB 0dBm 100% 60 0.60 Vpeak
18 GHz 0dB | 0dBm 100% 50 0.50 Vpeak

FM Check

The Signal Generator’s front panel meter is used to monitor input signal level, which is

proportional to FM peak deviation. A spectrum analyzer can be used to monitor the

signal at the RF OUTPUT connector for greater assurance of FM performance. The FM

OVERMOD status annunciator detects a FM overmodulation condition.
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Basic Functional Checks (cont’d)
Procedure
(cont'd)
TEST OSCILLATOR
HP 8672A SYNTHESIZED OSCILLOSCOPE

32.

33.

34.

35.

36.

317.

38.

SIGNAL GENERATOR

= 0 == oooo
306509

2
O &

FM INPUT

509 INPUT

OUTPUT

BNC
TEE
Figure 3-10. FM Check Test Setup
Connect the equipment as shown in Figure 3-10.

Press PRESET (3 GHz) to set the Signal Generator to a known state.

Set the Signal Generator as shown:

OUTPUT LEVEL RANGE ..... 0dB
OUTPUT LEVEL VERNIER ... 0 dBm
FM DEVIATION switch ....... 0.03 MHz
METER MODE switch ......... FM

Tune the test oscillator to 3 MHz at OV.

Slowly increase the output amplitude of the test oscillator (starting from 0V) until
the Signal Generator’s meter reads full scale. Verify that the meter increases slowly
and continuously and that the FM OVERMOD annunciator remains off. Tem-
porary flickering of the FM OVERMOD annunciator is normal for fast changesin
peak deviation. The oscilloscope display should indicate approximately 1 Vpeak.

Repeat step 36 for each of the following FM deviation ranges: 0.1, 0.3 1, 3, and 10
MHz.

Set the Signal Generator’'s FM DEVIATION range to 10 MHz. Increase the test
oscillator’s output amplitude until a full scale reading is obtained. Decrease the test
oscillator’s frequency until the Signal Generator’s FM OVERMOD annunciator
turns on. This should occur at a modulation frequency of 1 to 2 MHz (modulation
index of approximately 6.5).
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3-43. HP-IB Functional Checks IHE)

Description

Initial
Setup

Equipment

These procedures check the Signal Generator’s ability to process or send the HP-IB
messages described in Table 3-3. Only the Signal Generator, a controller, and an HP-IB
controller interface (for the HP-85B) are needed to perform these checks.

These procedures do not check that all the Signal Generator’s program codes are being
properly executed by the instrument. However, if the Basic Functional Checks and the
HP-IB Checks all pass, then the instrument will probably execute all commands.

If the Signal Generator fails any of these HP-IB checks, make sure the controller and
interface are working properly.

The select code of the controller’s HP-IB interface is assumed to be 7. The address of the
Signal Generator is assumed to be 19 (its factory-set address). This particular select
code-address combination (that is, 719) is not necessary for these checks to be valid.
However, the program lines presented here must be modified for any other combination.

Instructions for changing the address are in Section II, Installation.

These checks can be performed together or separately. Any special requirements for a
check are described at the beginning of the check.

The test setup is the same for all of the HP-IB Checks. Connect the the Signal Generator
to the controller and set the Signal Generator as follows:

RF Outputswitch .......................... ON
PEAK-NORMcontrol ...................... NORM (in detent)
OUTPUT LEVEL RANGE selector ......... fully counter-clockwise
OUTPUT LEVEL VERNIER ............... fully clockwise
ALCselector ..........coovivviiininii... INT
CALcontrol ..........covvuvviini, fully clockwise
Frequency .................... ... ......... 6000.000 MHz
HP-IB Controller/Interface ................ HP-85B/82937A
HP 9826A Option 011
(BASIC 2.0 ROM Operating System)
HP 9836A with BASIC 2.0

Operating System

Remote and Local Message

Note

This check determines whether the Signal Generator properly switches from local to

remote control and from remote to local control. If the instrument is in remote, switch
the LINE switch to STANDBY, then to ON.
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OPERATOR’S CHECKS
HP-IB Functional Checks (cont'd)
- HP 9826A (BASIC)
Description HP-858 (BASIC) HP 98364 (BASIC)
Send the Remote message (by setting REMOTE 719 REMOTE 719

the Remote Enable bus control line,
REN, true and addressing the Signal
Generator to listen).

Operator’s Check that the Signal Generator’s REMOTE annunciator is on and the OUTPUT
Response LEVEL meter reads —10 dBm.
Send the Local message to the LOCAL 719 LOCAL 719

Signal Generator.

Operator’s Check that the Signal Generator’'s REMOTE annunciator is off and the OUTPUT
Response LEVEL meter reads +3 dBm.

Receiving the Data Message
. Note This check determines whether the Signal Generator properly receives Data messages.

HP 9826A {BASIC)

Description HP-858 (BASIC) HP 9836A (BASIC)

Send the first part of the Remote
message (enabling the Signal

Generator to remote.) REMOTE 7 REMOTE 7
Address the Signal Generator to listen OUTPUT 719; OUTPUT 719;
(completing the Remote message), then “P18W0Z173075” “P18W0Z173205”

send a Data message.

Operator’s Check that the Signal Generator's REMOTE annunciator is on, RANGE dB indicates
Response —70 dB, ALC annunciators show XTAL mode and UNLVL, and the FREQUENCY
MHz display shows 18 000 MHz, AM is set to 100% and FM is set to 10 MHz.

Sending the Data Message

Note This check determines whether the Signal Generator properly issues a Data message
when addressed to talk. Before beginning this test, set the LINE switch to OFF, then to
ON. (If an HP 9826A or 9836A controller is used, a short program isrequired to perform
this check.)
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HP-IB Functional Checks (cont'd)

Operator’s
Response

Description

HP-858 (BASIC)

HP 9826A (BASIC)
HP 9836A (BASIC)

Send the Remote message.

Send a Data message to set the status
byte.

Address the Signal Generator to talk
and store its output in variable V.

Display the value of V.

REMOTE 719

OUTPUT 719;
“M070”’

ENTER 719
using “4,B”;V

DISPV

10 REMOTE 719

20 OUTPUT 719;
“MOOO”

30 V=0
40 ENTER 719
using “#,B”;V

50 DISP V
60 END

Check that the Signal Generator’s REMOTE annunciator is on. The controller should

display 30.

Receiving the Clear Message

Note

Operator's
Response

Operator’s
Response

This check determines whether the Signal Generator responds properly to the Clear

message. This Check assumes that the Signal Generator is in remote mode. .
- HP 9826A (BASIC)
Description HP-85B (BASIC) HP 98364 (BASIC)
Send a Data message to initialize the Output 719; Output 719;
Signal Generator “P18W0Z173075"” “P18W0Z173075”

Check that the Signal Generator is set to 18 000 MHz, XTAL ALC mode, RF OUTPUT

ON, AM and FM OFF.

Send the Clear message

CLEAR 719

CLEAR 719

Check that the Signal Generator is set to 3000 MHz, INT ALC mode, and RF OUTPUT

OFF.

Receiving the Abort Message

Note

This check determines whether the Signal Generator becomes unaddressed when it

receives the Abort message. This check assumes the Signal Generator isin remote mode

and at a frequency other than 2000 MHz.
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HP-IB Functional Checks (cont’d)
-~ HP 9826A (BASIC)
Description HP-858 (BASIC) HP 9836A (BASIC)
Address the Signal Generator to listen OUTPUT 719 OUTPUT 719;
and send part of a frequency message. “A2000” “A2000”
Send the Abort message, unaddressing ABORTIO 7 ABORT 7
the Signal Generator from listening.
Address the controller to talk. The
Signal Generator is not addressed to SEND 7; MTA SEND 7; MTA
listen.
Attempt to execute the previous OUTPUT 7; “Z1” OUTPUT 7; “21”
frequency command by sending the
frequency execute command.

Check that the Signal Generator does not display 2000 MHz output frequency. If the
controller is an HP 9826 A or 9836A, press the CLR I/0 key to continue the checks.

Status Byte Message

This check determines whether the Signal Generator sends the Status Byte message.

This check assumes that the Clear message has been sent.

Signal Generator (causing it to send
the Status Byte message). Display the
value of the status byte.

Description HP-85B (BASIC) " gggg: {g:g:g}
Send the Serial Poll message to the SPOLI(719) SPOLL(719)

Check that thé controller’s display reads 28.

Response

Require Service Message

Note This check determines whether the Signal Generator can issue the Require Service
message (set the SRQ bus control line true). This check can be performed in either

local or remote mode.

- HP 9826A (BASIC)
Description HP-85B (BASIC) HP 98364 (BASIC)
Send the Clear message CLEAR 719 CLEAR 719
Send a Data message containing an OUTPUT 719; OUTPUT 719;
out-of-range frequency. This causes the “P357Z1” “P35Z1”
Require Service message to be sent.
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HP-IB Functional Checks (cont’d)

Note If an HP 9826A or 9836A controller is being used, a short program is required for the
next part of this check.
- HP 9826A (BASIC)
Description HP-85B (BASIC) HP 9836A (BASIC)
Read t,he bmary status of the con- STATUS 7.2.V 10 V=0
troller’s HP-IB interface and store the 90 STATUS 7.7-
data in variable V. In this step, 7 is the v T
interface’s select code, and 2 (HP-85B)
and 7 (HP 9826A) are status registers
for bus control lines.
Display the value of the SRQ bit. In DISP “SRQ=""; 30 DISP “SRQ
this step, 5 (HP-85B) and 10 (HP 9826A BIT(V,5) =“BIT(V,10)
or HP 9836A) are the SRQ bits for the
controller, numbered from 0. 40 END
Operator’s Check that the SRQ valueis 1, indicating that the Signal Generator issued the Require
Response Service message.

Status Bit Message

Note This check determines whether the Signal Generator sends the Status Bit message.
This check can be performed in either local or remote mode. This check assumes that

the Clear message has been sent.

Description HP-85B (BASIC) ::: gggg: :g:g:g:
Set up a Service Request condition by OUTPUT 719; OUTPUT 719;
programming an illegal frequency. “P9971” “P9971”’
Send the parallel poll message to the PPOLL(7) PPOLL(7)
Signal Generator (causing it to send
the Status Bit message).

Operator’s Check that the controller displays 128, or the value of the bit that parallel poll
Response switch is set to.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The proceduresin this section test the instrument’s
electrical performance using the specifications of
Table 1-1 as the performance standards. These
tests are suitable for incoming inspection, trouble-
shooting, and preventive maintenance. All tests
can be performed without accessing the interior of
the instrument. A simpler operational test is in-
cluded in Section III under Operator’s Checks.

4-2. ABBREVIATED PERFORMANCE TEST

In most cases, it is not necessary to perform all of
the tests in this section. Tests which should be
performed after repairing the Signal Generator or
to verify instrument operation appear on succeed-
ing pages under the headings:

4-7. FREQUENCY RANGE AND RESOLUTION
TEST

4-9. OUTPUT LEVEL, HIGH LEVEL ACCURACY
AND FLATNESS TEST

4-16. EXTERNAL FM ACCURACY AND METER
ACCURACY

4-22. EXTERNAL AM ACCURACY AND METER
ACCURACY

These tests can also be used for incoming inspec-
tions and preventative maintenance. They arenot
intended to be a complete check of specifications,
but will provide 90% confidence that the Signal Gen-
erator is meeting its major performance specifica-
tions. These tests can be performed with less time
and equipment than the full Performance Tests.

NOTE
To consider the performance tests valid,
the following conditions must be met:

a. The Signal Generator must have a
1-hour warmup for all specifications.

b. The line voltage must be 100, 120,
220, or 240 Vac +5%, —10%.

c. The ambient temperature must be
+15 to +35°C for the Output Level Flat-
ness and RF Output Level and Accuracy
tests; 0 to 5§5°C for all other tests.

4-3. CALIBRATION CYCLE

This instrument requires periodic verification of
performance to ensure that it is operating within
specified tolerances. The performance tests de-
scribed in this section should be performed at
least once each year; under conditions of heavy
usage or severe operating environments, the tests
should be more frequent. Adjustments that may
be required are described in Section V, Adjust-
ments.

4-4. PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated
in Table 4-4, Performance Test Record. The Per-
formance Test Record lists all of the performance
test specifications and the acceptable limits for
each specification. If performance test results are
recorded during an incoming inspection of the in-
strument, they can be used for comparison during
periodic maintenance or troubleshooting. The test
results may also prove useful in verifying proper
adjustments after repairs are made.

4-5. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in Table 1-3, Recommended Test Equipment.
Any equipment that satisfies the critical specifi-
cations given in the table may be substituted.

4-6. TEST PROCEDURES

It is assumed that the person performing the
following tests understands how to operate the
specified test equipment. Equipment settings,
other than those for the Signal Generator, are
stated in general terms. For example, a test might
require that a spectrum analyzer’s resolution
bandwidth be set to 100 Hz; however, the sweep
time would not be specified and the operator
would be expected to set that control and other
controls as required to obtain an optimum display.
It is also assumed that the technician will select
the cables, adapters, and probes (listed in Table
1-3) required to complete the test setups illustrated
1n this section.
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4-7. FREQUENCY RANGE AND RESOLUTION TEST

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditions
FREQUENCY
Range 2.0—18.0 GHz
(Overrange to 18.599997 GHz)
Resolution 1 kHz 2.0 to 6.2 GHz
2kHz 6.2 to 12.4 GHz
3 kHz 12.4 to 18.0 GHz

This test checks the resolution in each of three internal frequency bands using a
frequency counter. The performance test is divided into a baseband check (2.0 to
6.2 GHz) and a check for bands 2 and 3 (6.2 to 12.4 GHz and 12.4 to 18.0 GHz
respectively).

Frequency Counter ...................... HP 5343A

Baseband Test

1. Connect theequipment as shown in Figure 4-1. Set the Signal Generator rear panel
INT/EXT switch to EXT. Remove FREQ STANDARD jumper and connect A3J10
to the 10 MHz frequency standard output of the frequency counter.

HP 8672A SYNTHESIZED

SIGNAL GENERATOR COUNTER
AP . 1 STD
2~ o %22 © |REAR PANEL ouT
QO ooo] O o
RF OUTPUT J5°9
INPUT

Figure 4-1. Frequency Range and Resolution Test Setup
2. Select 1 kHz display resolution on the counter.

3. Press the Signal Generator’s PRESET (3 GHz) key and set the output power to
0 dBm.

4. Verify that the frequency counter reads 3 000.000 MHz +1 count.
2999999MHz __ _ 3000.001 MHz
5. Tunetoeach of the frequencies listed below. Verify that the ¢ UNLOCKED annun-

ciator remains off at each frequency and that the frequency counter agrees with the
Signal Generator frequency display +1 count.
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Performance Tests

FREQUENCY RANGE AND RESOLUTION TEST (cont'd)

Procedure
(cont'd)

Frequency Minimum Frequency Actual Frequency Maximum Frequency
(MHz) (MHz) (MHz} (MHz)
2 000.000 1 999.999 2000.001
2000.001 2 000.000 2000.002
2001.112 2001.111 2001.113
2002.223 2002.222 2002.224
2003.334 2 003.333 2003.335
2004.445 2004.444 2004.446
2005.556 2 005.555 2 005.557
2006.667 2 006.666 2006.668
2007.778 2007.777 2007.779
2008.889 2008.888 2008.890
2009.999 2 009.998 2010.000

6. Tune the Signal Generator to each of the frequencies listed below and read the
frequency counter at each step. The frequency counter reading should agree with
the Signal Generator front panel reading within +1 count. In addition, the Signal
Generator ¢ UNLOCKED front panel annunciator should remain off at all

frequencies.

Fast tuning of frequency may cause the  UNLOCKED annunciator to
flash on momentarily. This is normal and does not indicate a mal-

function.

Frequency Minimum Frequency Actual Frequency Maximum Frequency
(MHz) (MHz) (MHz) (MHz)
2090.000 2 089.999 2 090.001
2 280.000 2 279.999 2280.001
2 470.000 2 469.999 2470.001
2 660.000 2 659.999 2660.001
2.850.000 2 849.999 2 850.001
3 040.000 3 039.999 3 040.001
3230.000 3229.999 3230.001
3 420.000 3 419.999 3 420.001
3610.000 3 609.999 3610.001
3 800.000 3 799.999 3 800.001
3990.000 3 989.999 3990.001

(cont’d)
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FREQUENCY RANGE AND RESOLUTION TEST (cont'd)
z:::f,g;' re Frequency Minimum Frequency Actual Frequengy Maximum Frequency
(MHz) (MHz) (MHz) {Miliz)
4 180.000 4179.999 4 180.001
4 370.000 4 369.999 4 370.001
4 560.000 4 559.999 4 560.001
4 750.000 4 749.999 4 750.001
4 940.000 4 939.999 4 940.001
5 130.000 5129.999 5130.001
5 320.000 5 319.999 5 320.001
5 510.000 5509.999 5510.001
5 700.000 5 699.999 5 700.001
5 900.000 5 899.999 5900.001
6 100.000 6 099.999 6 100.001
Bands 2 and 3 Test
7. Tune the Signal Generator to 10 000.000 MHz and select 1 kHz tuning resolution.

8.

10.

11.

12.

13.

Tune the frequency down one increment and verify that the Signal Generator fre-
quency display changes to 9999.998 MHz and the frequency counter reading agrees
within one count.

Tune the frequency up two increments and verify that the Signal Generator fre-

quency display changes to 10 000.002 MHz. Verify also that the frequency counter
reading agrees within one count. y
)

10 GHz frequency resolution, 2 kHz
Tune the Signal Generator to 18 000.000 MHz and select 1 kHz tuning resolution.

Tune the frequency down one increment and verify that the Signal Generator fre-
quency display indicates 17 999.997 MHz and the frequency counter reading agrees
within one count.

Tune the frequency up two increments and verify that the Signal Generator fre-
quency display indicates 18 000.003 MHz and the frequency counter reading agrees
within one count.

V)

Disconnect the frequency standard cable and replace the FREQ STANDARD
JUMPER between A3J9 and A3J10. Set the INT/EXT switch to NT.

18 GHz frequency resolution, 3 kHz
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4-8. FREQUENCY SWITCHING TIME TEST

Specification

Description

Equipment

Electrical Characteristics Performance Limits Conditions

SWITCHING TIME
Frequency to be within the

specified resolution. <15 ms

Amplitude to be within £3 dB <15 ms When switching within the
of final level after switching same frequency resolution
frequency. range.

This test measures the frequency switching speed. The Signal Generator is remotely
programmed to continuously switch between two frequencies. Its output is mixed
with a local oscillator whose output frequency is set to 1 kHz above the second (or
destination) frequency. The difference frequency (IF) is displayed on an oscilloscope.

Frequency switching speed is first measured in the Signal Generator’s base band
(2.0—6.2 GHz) using an IF frequency of 1 kHz (which is the specified resolution for the
base band). As the unit under test is switched from the starting frequency to the desti-
nation frequency the oscilloscope is triggered by the HP-IB controller.

As the Signal Generator output changes between the two programmed frequencies the
IF signal will pass through zero. This will generate a phasereversal, as shown in Figure
4-3.The last phase change of the IF frequency is the point that the frequency of the unit
under test is within the specified resolution.

The amplitude recovery time is tested using the same measurement setup. The +:3 dB
amplitude points of the IF signal are calibrated on the oscilloscope display and the
amplitude recovery time is tested to ensure that the IF level is within +3 dB of the
final level (see Figure 4-4). The amplitude recovery time is only specified for
frequency changes within the same frequency resolution range.

NOTE
A digitizing oscilloscope will make this measurement easier due to the
ability to store and view the switching process. The test may be
performed without a digitizing oscilloscope by repetitively switching
the frequency of the unit under test.

HP-IBController .............ccoovevoeen. HP 85B/82903 or HP 9836A
LocalOscillator .........c.coviiiievenunne. HP 8340A

MiXer ..oviiiiiii e RHG DMS1-18

Oscilloscope .....ccovierinriiiinennevnnnnn. HP 1980B
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FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
HP-1B
CONTROLLER
HP-1IB
INTERCONNECT
HP-1B PIN B CABLE
4 LOCAL OSCILLATOR
HP 8672A SYNTHESIZED
SIGNAL GENERATOR
-=, |-= - I.:,_.:,:,D =) FREQUENCY 10 MHz
= O = = STANDARD EXT ouT
Q(D 00O O o
RF OUTPUT MIXER JRF oUTPUT
OSCILLOSCOPE
g
EXTERNAL
TRIGGER

VERTICAL
INPUT "A"

Figure 4-2. Frequency Switching Time Test Setup

Frequency Switching Time

1. Set up the equipment as shown in Figure 4-2. The external trigger input of the
oscilloscope should be connected to pin 6 of the HP-IB cable. An HP-IB adapter
(HP 10834A) can be used to make a permanent adapter for this test. This test
may be performed by connecting the external trigger input of the oscilloscope to
A2ATTP1. The test results should be identical for both methods of oscilloscope

triggering.
WARNING

To access A2A7TPI1 the instruments protective covers must be re-
moved. This should only be done by service-trained personnel who are
aware of the hazards involved (for example, fire and electrical shock).

2. Set the local oscillator to 2 100.001 MHz with an output level between +5 dBm
and +8 dBm.

3. Set the oscilloscope to external trigger, positive slope trigger, triggered sweep
mode (or NORMAL) and 2 ms per division sweep time.
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. PERFORMANCE TESTS
FREQUENCY SWITCHING TIME TEST (cont'd)
Procedure NOTE
(cont'd) The following programs are for the HP 9826 or HP 9836 controller. For

use with the HP 85B controller, increase the wait statements by a factor
of 1000. This is done because the HP 85B executes wait commands in
milliseconds while the HP 9836 and HP 9826 execute wait commandsin
seconds.

4. Load and run the following HP-IB controller program. As the program is executing,
adjust the trigger controls for a stable 1 kHz sine wave display.
10 CLEAR 719
20 OUTPUT 719; 3225;2%2:100006291’006755»’%5.
30 GOTO 20
40 END

2.1 GHz, +3 dBm, Ext ALC

5. Press the pause key on the controller to stop the program. Load and run the follow-
ing program. The program will continue switching the Signal Generator between
18 GHz and 2.1 GHz until the pause key is pressed. If necessary, adjust the oscillo-
scope triggering to obtain a display similar to that shown in Figure 4-3.

l 10

Controller talk, Signal Generator listen
0 dB range, Ext ALC

20 OUTPUT 7, “ 9 — Set to 18 GHz
30 OUTPULE *P1BO00CODZY. 5 for HP 85B (5 ms)
40 WAIT 005 _ — Ready for change to 2.1 GHz
50 OUTPUT 7. *A2100000Z" 700 for HP 85B (700 ms)
680 WAIT Z
o Change frequency
70 OUTPUIL7: A 50 for HP 85B (50 ms)
80 WAIT 05
90 GOTO 30
100 END
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FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
(cont'd) 1.5 ms/division

50 mv/division

A

Last Phase Reversal

Figure 4-3. Frequency Switching Time Measurement Waveform

6. Measure the switching time by observing the signal on the oscilloscope display.
The external trigger is the reference for determining switching speed. The
switching time is measured from the display’s left graticule to the last phase
reversal (as the Signal Generator passes the local oscillator frequency) before the
IF signal settles into a steady frequency. Refer to Figure 4-3. Record the frequency
switching time.

<15 ms

7. Modify lines 30 and 50 to read as follows:

Frequency 2.1 GHz

Frequency 18 GHz

8. Set the local oscillator frequency to 17 999.997 MHz.

9. Run the modified program and measure the switching time to the last phase

reversal
<15 ms

Amplitude Recovery Time
10. Set the local oscillator to 6 100.001 MHz.

11. Load and run the following program. Adjust the vertical sensitivity and position
of the display until the displayed signal indicates a peak-to-peak change of
exactly 2 divisions in amplitude. This calibrates the oscilloscope to +3 dB about
0 dBm. The smaller signal represents —3 dBm and the larger signal represents
+3 dBm.
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Performance Tests

PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
(cont'd)

12.

13.

14.

10 CLEAR 719
20 OUTPUT 719; “AB100000Z1"
30 FORX=1TO 100

Frequency 6.1 GHz

— L Level +3 dBm
0 OUTPl{IT: 719, “Koo071” Trigger oscilloscope
50 NEXT %
60 FORY=1 TO 100 Lovel -3 dBrm
70 OUTPUT 719; LK@BO71
80 NEXT Y
90 GOTO 30
100 END

Set the top of the displayed signal to a convenient reference near the center of
the display. Note the two levels for reference. The measurement will be deter-
mined by the time required before the amplitude of the IF signal stays between
these two levels.

Press the pause key on the controller. Enter and run the following program. Run

the program by typing RUN 110 and pressing the EXECUTE key (END LINE
for the HP 85).

2.0 GHz, 0 dBm, internal ALC

Controller talk, Signal Generator listen

110 OUTPUT 719; ‘A2000000Z103
120 SEND 7; ‘MT

Frequency 2.1 GHz

5 for HP 85B (5 ms)
Frequency 6.1 GHz
700 for HP 85B (700 ms)
160 WAIT 37 I Change frequency
170 OUTPUT 7, &1 50 for HP 85B (50 ms)
180 WAIT 05
190 GOTO 130
200 END

Measure the amplitude recovery time. The measurement is the time from the left
graticule of the display to the last time the IF signal amplitude is outside of the
reference points noted in step 13. If necessary, adjust the oscilloscope triggering to
obtain a display similar to that shown in Figure 4-4.

<15 ms
(Record Results for Step 17) <15 ms
(Record Results for Step 20) <15 ms
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HP 8672A

PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
(cont'd)

15.
16.

17.

18.
19.

20.

21.

2.01 ms/division

S

[72]

= +3dB Reference
§ —3dB Reference
€

g Tomun

Figure 4-4. Amplitude Recovery Measurement Waveform

Set the local oscillator to 12 300.002 MHz.

Modify lines 20, 130, and 150 of the program as follows:
Frequency 12.3 GHz
Frequency 6.2 GHz
Frequency 12.3 GHz

20 OUTPUT 719; :“P12300
130 OUTPUT 7;
150 OUTPUT 7; Pt

Repeat steps 11 through 14 using the modified programs. The amplitude recovery
time will be measured for the 2 kHz resolution band.

Set the local oscillator to 18 000.003 MHz.
Modify lines 20, 130, and 150 of the program as follows:

_ Frequency 18.0 GHz
20 OUTPUT 719: i%p4 ‘ Frequency 12.4 GHz
130 OUTPUT 7, Frequency 18.0 GHz

150 OUTPUT 7;

Repeat steps 11 through 14 using the modified program. The amplitude recovery
time will be measured for the 3 kHz resolution band.

Disconnect the frequency reference from the rear panel and replace the jumper. Set
the switch to INT.
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‘ PERFORMANCE TESTS
4-9. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST
Specification
Electrical Characteristics Performance Limits Conditions
RF OUTPUT
Output Level:
Leveled Output +8 dBm to —120 dBm' | +15 to +35°C
Remote Programming 2.0—6.2 GHz
Absolute Level Accuracy +1.00dB +10 dB output level range
(+15°C to +35°C) +1.00dB 0 dB output level range
+1.50 dB —10 dB output level range
+1.70dB —20 dB output level range
6.2—12.4 GHz
+1.25dB +10 dB output level range
+1.25dB 0 dB output level range
+1.75dB —10 dB output level range
+1.95dB —20 dB output level range
12.4—18.0 GHz
+1.50 dB +10 dB output level range
+1.50dB 0 dB output level range
+2.10dB —10 dB output level range
+2.30dB —20 dB output level range
‘ Manual Add £0.75 dB to remote Absolute level accuracy
Absolute Level Accuracy programming absolute specifications include allow-
level accuracy ances for detector linearity,
temperature, flatness, atten-
uator accuracy, and measure-
ment uncertainty.
Flatness (0 dBm range; 1.50 dB 2.0t0 6.2 GHz
+15°C to +35°C) 2.00dB 2.0t012.4 GHz
2.50dB 2.0to 18.0 GHz
Description This test checks output level (maximum leveled power), absolute level accuracy
between +8 dBm' and —20 dBm, and output level flatness. The output level test uses
a power meter to verify that +8 dBm' can be generated over the full 2 to 18 GHz
frequency range. Level flatness measures the variation in level over the various
specified ranges. The high level accuracy test verifies that power levels between
+8 dBm'® and —20 dBm are within the manual absolute level accuracy specification.
Equipment Power Meter ........cociiiiiiiiiinninnnn. HP 436A
Power Sensor .........ciiiiiiiiiiiiiaien, HP 8481A
Procedure Output Level Test

1. Connect the power sensor to the power meter. Calibrate and zero the power meter.

2. Connectthe power sensor to the RF OUTPUT connector of the Signal Generator as
shown in Figure 4-5.

1 For serial number prefixes of 2640A and below (except Option 008), the Performance Limits are +3 dBm to —120 dBm.
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PERFORMANCE TESTS

OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST (cont'd)

Proce,dure HP 8672A SYNTHESIZED POWER
(cont’d) SIGNAL GENERATOR METER

e o oo || BPOoo =
9 O350 O =&
RF POWER SENSOR
OUTPUT SENSOR

—
e J

Figure 4-5. Output Level, High Level Accuracy and Flatness Test Setup

Set the Signal Generator frequency to 2.0 GHz and the outputlevel range to +10dB.
Adjust the VERNIER control to give a power meter reading of +8 dBm'.

Tune the Signal Generator in 100 MHz steps from 2to 18 GHz, adjusting the power
meter’s calibration factor and recording the frequency at which minimum power
occurs. Reset VERNIER to read +8 dBm' on the power meter at the recorded
frequency to ensure that the +8 dBm® power level can be met.

Frequency
Minimum Power >+8 dBm (or +3 dBm)' ___

Level Flatness

6. Set the Signal Generator frequency to 2 GHz, output level to —5 dBm, and power
meter to dB Relative. Slowly tune to 6.2 GHz in 100 MHz steps and record the
maximum and minimum relative power outputs. Set the power meter calibration
factor appropriate for each frequency. Maximum variation should be within 1.5
dB (highest point to lowest point). Continue to tune to 12.4 GHz. Maximum vari-
ation should be within 2 dB. Continue to tune to 18.0 GHz and note level varia-
tion. Maximum variation should be less than 2.5 dB. ,

NOTE
The specification for power output flatness is not referenced to a par-
ticular frequency. The specification represents the total power varia-
tion over the entire frequency range.

2.0—6.2 GHz Minimum
Maximum

Total Variation _____ <1.50dB
2.0—12.4 GHz Minimum
Maximum

Total Variation ________<2.00dB

2.0—18.0 GHz Minimum
Maximum

Total Variation ___ <250 dB .

! For serial number prefixes of 2640A and below (except Option 008), the maximum leveled and calibrated output power is +3 dBm.
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‘ PERFORMANCE TESTS
OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST (cont'd)
Procedure High Level Accuracy Test
(cont'd) NOTE

Omit steps 7 through 11 for instruments with serial number prefixes of
2640A and below (except Option 008). For instruments with these serial

number prefixes the maximum leveled and calibrated output power is
+3 dBm.

7. Connect the power sensor to the power meter. Calibrate and zero the power meter
in the dBm mode.

8. Connect the power sensor to the RF OUTPUT connector of the Signal Generator.

9. Setthe Signal Generator frequency to 2.0 GHz and output level to +8 dBm (+10dB
range and —2 dBm front panel meter setting).

10. Tune the Signal Generator in 2 GHz steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power output at each frequency in
Table 4-1. The power meter readings should be within the limits specified.

11. Repeat steps 9 and 10 for an output level of +3 dBm (+10 dB range, —7 dBm
VERNIER).

. 12. Set the Signal Generator frequency to 2.0 GHz and output level to 0 dBm (0 dB
range, 0 dBm VERNIER).

13. Tune the Signal Generator in 2 GHz steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power output at each frequency
in Table 4-1. The power meter readings should be within the limits specified.

14. Repeat steps 12 and 13 for output levels of —5 dBm and —10 dBm (0 dB range).

15. Setthe Signal Generator frequency to 2.0 GHz and output level to —10 dBm (—10dB
range, 0 dBm VERNIER).

16. Tune the Signal Generator in 2 GHz steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power output at each frequency
in Table 4-1. The power meter readings should be within the limits specified.

17. Repeat steps 15 and 16 for an output level of —20 dBm (—20 dB range, 0 dBm
vernier).
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Table 4-1. Output Level, High Level Accuracy and Flatness Test Record (10f2)

HP 8672A

Results
Test
Min. Actual Max.
High Level Accuracy
+8 dBm (+10 dB range)’ 2 GHz +6.25 dBm +9.75 dBm
4 GHz +6.25 dBm +9.75 dBm
6 GHz +6.25 dBm +9.75 dBm
8 GHz +6.00 dBm +10.00 dBm
10 GHz +6.00 dBm +10.00 dBm
12 GHz +6.00 dBm +10.00 dBm
14 GHz +5.75 dBm +10.25 dBm
16 GHz +5.75dBm +10.25 dBm
18 GHz +5.75 dBm +10.25 dBm
" +3 dBm (+10 dB range) 2 GHz +1.25 dBm +4.75 dBm
4 GHz +1.25 dBm +4.75 dBm
6 GHz +1.25 dBm +4.75 dBm
8 GHz +1.00 dBm +5.00 dBm
10 GHz +1.00 dBm +5.00 dBm
12 GHz +1.00 dBm +5.00 dBm
14 GHz +0.75 dBm +5.25 dBm
16 GHz +0.75 dBm +5.25 dBm
18 GHz +0.75 dBm +5.25 dBm
0 dBm (0 dB range) 2 GHz —1.75dBm +1.75 dBm
4 GHz —1.75 dBm +1.75 dBm
6 GHz —1.75 dBm +1.75 dBm
8 GHz —2.00 dBm +2.00 dBm
10 GHz —2.00 dBm +2.00 dBm
12 GHz —2.00 dBm +2.00 dBm
14 GHz —2.25 dBm +2.25 dBm
16 GHz -2.25 dBm +2.25 dBm
18 GHz —2.25 dBm +2.25 dBm
—5dBm (0 dB range) 2 GHz —6.75 dBm —3.25 dBm
4 GHz —6.75 dBm —3.25 dBm
6 GHz —6.75 dBm —3.25 dBm
8 GHz —7.00 dBm —3.00 dBm
10 GHz —7.00 dBm —3.00 dBm
12 GHz —7.00 dBm —3.00 dBm
14 GHz —7.25 dBm —2.75 dBm
16 GHz —7.25 dBm —2.75dBm
18 GHz —7.25 dBm —2.75 dBm
—10 dBm (0 dB range) 2 GHz —11.75 dBm —8.25 dBm
4 GHz —11.75 dBm —8.25 dBm
6 GHz —11.75 dBm ~8.25 dBm
8 GHz —12.00 dBm —8.00 dBm
10 GHz —12.00 dBm —-8.00 dBm

! For serial number prefixes of 2640A and below
calibrated output power is +3 dBm.

(except Option 008), omit the High Level Accuracy check at +8 dBm. The maximum leveled and
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Performance Tests

Table 4-1. Output Level, High Level Accuracy and Flatness Test Record (2 of 2)

Resuits
Test
Min. Actual Max.
High Level Accuracy (cont'd)

—10 dBm (0 dB range) (cont’d) 12 GHz —12.00 dBm —8.00 dBm
14 GHz —12.25 dBm —7.75 dBm

16 GHz —12.25 dBm —17.75 dBm

18 GHz —-12.25 dBm —7.75 dBm

—10 dBm (—10 dB range) 2 GHz —12.25 dBm —7.75 dBm
4 GHz —12.25 dBm —7.75 dBm

6 GHz —12.25 dBm —7.75dBm

8 GHz —12.50 dBm —7.50 dBm

10 GHz —~12.50 dBm —7.50 dBm

12 GHz —12.50 dBm —7.50 dBm

14 GHz —12.85 dBm —7.15dBm

16 GHz —12.85 dBm —7.15dBm

18 GHz —12.85 dBm —7.15dBm

—20 dBm (—20 dB range) 2 GHz —22.45 dBm —17.55 dBm
4 GHz —~22.45 dBm —17.55 dBm

6 GHz —22.45 dBm —17.55dBm

8 GHz —22.70 dBm —17.30 dBm

10 GHz —22.70 dBm —17.30 dBm

12 GHz —22.70 dBm —17.30 dBm

14 GHz —23.05 dBm —16.95 dBm

16 GHz —23.05 dBm —16.95dBm

18 GHz —23.05 dBm —16.95 dBm
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PERFORMANCE TESTS
4-10. LOW LEVEL ACCURACY TEST
Specification
P Electrical Characteristics Performance Limits Conditions
RF OUTPUT
Remote Programming
Absolute Level Accuracy 2.0—6.2 GHz
(+15 to +35°C) +1.90dB —30 dB output level range
+1.90 dB plus +0.3 dB per <—30 dB output level range
10 dB step
6.2—12.4 GHz
+2.15dB —30 dB output level range
12.15 dB plus +0.3 dB per <—30 dB output level range
10 dB step
12.4—18.0 GHz
+2.40 —30 dB output level range
+2.40 dB plus +0.4 dB per <—30 dB output level range
10 dB step
Manual Absolute Add £0.75 dB to remote pro- Absolute level accuracy
Level Accuracy gramming absolute level specifications include
accuracy allowances for detector lin
earity, temperature, flatness,
attenuator accuracy and
measurement uncertainty.

Description This test checks absolute level accuracy between —30 dBm and —110 dBm. An IF
signal is calibrated to the spectrum analyzer by measuring the Signal Generator’s RF
output at —20 dBm. A reference level corresponding to the —20 dBm output is set on the
spectrum analyzer and each 10 dB decrease in range is checked for a 10 dB decrease on
the spectrum analyzer display.

Equipment PowerMeter .............coiiiiiiniin., HP 436A
Power Sensor ..............cooiiivunnin... HP 8481A
Local Oscillator ........................... HP 8340A
Mixer ....cooiiiiiinii i RHG DMS 1-18
Spectrum Analyzer ....................... HP 8566B
40dB Amplifier ................. ... ...... HP 8447F
20 dB Attenuator ......................... HP 8491B Option 020
20 dB Preamplifier ....................... HP 8447A

Procedure 1. Calibrate and zero the power meter in the dBm mode.

2. Connect the equipment as shown in Figure 4-6.

NOTE

Connect the mixer directly to the local oscillator to avoid any power loss.
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Performance Tests

PERFORMANCE TESTS

LOW LEVEL ACCURACY TEST (cont'd)

Procedure
(cont'd)

w

-

©

LOCAL OSCILLATOR

HP 8672A SYNTHESIZED

SIGNAL GENERATOR POWER METER
DDDE
D
O O O o
RF OUTPUT RF OUTPUT
SPECTRUM ANALYZER
POWER
STEP 2 SENSOR
-me..
MIXER

S.TE.P.S.G

20 dB

ATTENUATOR IF = 100 Khz
INPUT
20 dB
PREAMPLIFIER
i ele I 40 dB
INPUT OUTPUT AMPLIFIER
[ ]
A - e e
INPUT OUTPUT

Figure 4-6. Low Level Accuracy Test Setup

Set the Signal Generator frequency to 2 000.000 MHz, RANGE to —20 dB, and set
the VERNIER for 0 dBm.

Adjust the VERNIER for a power meter reading of —20.00 dBm +0.01 dB.

Disconnect the power meter and connect the Signal Generator to the mixer as
shown in Figure 4-6.

Set the local oscillator to 2 000.100 MHz and output power to maximum but not
greater than +8 dBm.

Set the resolution bandwidth on the spectrum analyzer to 300 Hz or less. Adjust the
reference level so that the amplitude of the 100 kHz IF signal is set to a convenient
horizontal graticule as a reference. This calibrates the graticule line for an absolute
reference power level of —20 dBm. Enable the Delta Marker function on the
spectrum analyzer, if available, for highest accuracy.

Set the range of the Signal Generator 10 dB lower and adjust the Signal Generator’s
VERNIER for a front panel meter reading of 0 dBm.

Set the spectrum analyzer reference level 10 dB lower to bring the signal level near
the reference graticule line.
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PERFORMANCE TESTS

LOW LEVEL ACCURACY TEST (cont'd)

Procedure 10. Read the difference between the displayed level and the reference graticule. Cal-

(cont’d)

11.

12.

13.

14.

15.

16.

17.

culate the actual power as follows:

NOTE
The difference is positive if the signal is above the reference graticule
line, and negative if below.

Output level set in step 8.
+—__ Difference measured in step 10.
Actual level.

Record the actual level calculated in Table 4-2. The level reading should be within
the limits specified.

Repeat steps 8 through 10, with Signal Generator range settings of —40 dB and
—50 dB in step 8. Record the output level readings in Table 4-2.

Note the Signal Generator’s signal level (at —50 dBm) on the spectrum analyzer
display. Remove the 20 dB attenuator, set the spectrum analyzer reference level
20 dB higher, and adjust the spectrum analyzer to bring the peak of the IF signal
back to the same reference level.

Repeat steps 8 through 10 with Signal Generator settings of —60 dB through
—90 dB. Record the output level readings in Table 4-2.

Note the Signal Generator’s level (at —~90 dBm) on the spectrum analyzer display.
This will be the reference in step 15.

Connect the 20 dB Preamplifier as shown in Figure 4-6. Set the spectrum analyzer
IF sensitivity 20 dB higher, and set the vertical sensitivity to bring the signal back
to the reference level noted in step 14.

Repeat steps 8 through 10, with Signal Generator range settings of —100 dB and
—110 dB. Record the output level readings in Table 4-2.

Repeat steps 3 through 16 for Signal Generator frequencies of 10 GHz and 18 GHz.
Record the output level readings in Table 4-2.
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Table 4-2. Low Level Accuracy Test Record

Results
Test
Min. Actual Max.
2.0 GHz
—30 dBm —32.65dBm —27.35 dBm
—40 dBm —42.95 dBm —37.05 dBm
—50 dBm —53.25 dBm —46.75 dBm
—60 dBm —63.55 dBm —56.45 dBm
—70 dBm —73.85 dBm —66.15 dBm
—80 dBm —84.15 dBm —75.85 dBm
—90 dBm —94.45 dBm —85.55 dBm
—100 dBm —104.75 dBm —95.25 dBm
—110 dBm —115.05 dBm —104.95 dBm
10.0 GHz
—30 dBm —32.90 dBm —27.10 dBm
~—40 dBm —43.20 dBm —36.80 dBm
—50 dBm —53.50 dBm —46.50 dBm
—60 dBm —63.80 dBm ~56.20 dBm
—70 dBm —74.10 dBm —65.90 dBm
—80 dBm —84.40 dBm —75.60 dBm
—90 dBm —94.70 dBm —85.30 dBm
—100 dBm —105.00 dBm —95.00 dBm
—110 dBm —105.30 dBm —104:70 dBm
18.0 GHz
—30 dBm —33.45dBm —26.55 dBm
—40 dBm —43.85 dBm —36.15dBm
—50 dBm —54.25 dBm —45.75 dBm
—~60 dBm —64.65 dBm —55.35 dBm
—70 dBm —75.05 dBm —64.95 dBm
—80 dBm —85.45 dBm —74.55 dBm
—90 dBm —95.95 dBm —84.15dBm
—100 dBm —106.35 dBm —93.75 dBm
—110 dBm —107.75 dBm —103.35 dBm
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PERFORMANCE TESTS

4-11. OUTPUT LEVEL SWITCHING TIME TEST

Specification

Description

Equipment

Procedure

Less than 20 ms to be within +1 dB of the final level.

This test measures the output level switching speed. The measuring system is set up
to trigger the oscilloscope when the unit under test has finished accepting the output
level data from the controller. The RF output is detected and coupled to the oscillo-
scope’s vertical input. The time to complete switching (which includes settling time)
is viewed on the oscilloscope display.

T0 HP-1B
HP 8672A SYNTHESIZED HP-1B CONTROLLER
SIGNAL GENERATOR PIN & OSCILLOSCOPE

= 0 2= cooo
20650

2
O 5

RF QUTPUT EXTERNAL CHANNEL 1
TRIGGER

6000
CRYSTAL FEEDTHRU
DETECTOR TERMINATION
T I L
- J L I 3

Figure 4-7. Qutput Level Switching Time Test Setup

Oscilloscope .........coovvvuiiinnin.. HP 1980B

HP-IB Controller ......................... HP 9836A or HP 85B/82903
Crystal Detector ........................ .. HP 8470B Opt. 012

600Q) Feedthru Termination .............. HP 11095A

1. Set up the equipment as shown in Figure 4-7. The external trigger input of the
oscilloscope should be connected to pin 6 of the HP-IB cable or A2A9U14, pin 15.
An HP-IB adapter (HP 10834A) can be used to make a permenant trigger adap-

ter for this test.
WARNING

To access A2A9U14 theinstrument’s protective cover must be removed.
This should be performed only by service-trained personnel who are
aware of the hazards involved (for example, fire and electrical shock).
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Performance Tests

PERFORMANCE TESTS

OUTPUT LEVEL SWITCHING TIME TEST (cont’d)

Procedure 2.
(cont'd)
3.
4,

Set the oscilloscope for external triggering, positive trigger slope, triggered sweep
mode (or NORM) and 2 ms per division sweep time.

NOTE
The following programs are for the HP 9826 or HP 9836 controller.
For use with the HP 85B controller, increase the wait statements by a
factor of 1000. This is necessary because the HP 9826 and HP 9836
execute wait commands in seconds while the HP 85B executes wait
commands in milliseconds.

Load and run the following HP-IB controller program. As the program is executing,
adjust the trigger controls for a stable oscilloscope display.

10 CLEAR 719

20 OUTPUT 719; ¢
30 GOTO 20

40 END

3.0 GHz, +3 dBm, Ext ALC

[

Press the pause key on the controller. Load the following HP-IB controller program.

Controller talk, Signal Generator listen

10 SEND 7; MTA LISTEN
20 FOR X=1 TO 50
30 OUTPUT 7; “Ko?

0 dB range, Ext ALC

e 30 for HP 85B (30 ms)

40 WAIT 03 = Ready for change to —110 dB range
50 OUTPUL]v K 700 for HP 85B (700 ms)

60 WAIT 7 — Change to —110 dB range

70 OUTPU_T 7 50 for HP 85B (50 ms)

80 WAIT 05

90 NEXT X

100 END
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PERFORMANCE TESTS

OUTPUT LEVEL SWITCHING TIME TEST (cont'd)

Procedure NOTE

(cont'd) Run this program only as long as necessary to make the level switch-
ing measurements. This measurement cycles the attenuator which
causes mechanical wear. The program limits the number of cycles to
50, however, if a digitizing oscilloscope is available only one cycle is
needed.

5. Run the program and measure the switching time by observing the signal on the
oscilloscope display. Refer to Figure 4-8.

<20 ms

Level Switching Time

2.01 ms/division

200 mv/division

Figure 4-8. Output Level Switching Time Measurement Waveform
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. PERFORMANCE TESTS

4-12. HARMONICS, SUBHARMONICS, & MULTIPLES TEST

Specification

Electrical Characteristics Performance Limits Gonditions
SPECTRAL PURITY
Harmonics <—25 dBc Output level +8 dBm
Subharmonics and <—25dBc Output level +8 dBm
Multiples Thereof
Description This test checks the amplitude of various harmonics of the Signal Generator’s output

signal. In the multiplied frequency bands (>6.2 GHz), subharmonics and multiples
(harmonics of the internal fundamental signal) are also checked for specific levels.

Reasonable care must be taken to ensure that the harmonics are not being generated
by the spectrum analyzer.

Equipment Spectrum Analyzer ................... ... HP 8566B

Procedure 1. Connect the Signal Generator RF OUTPUT to the input of the spectrum analyzer
as shown in Figure 4-9.

‘ HP 8872A SYNTHESIZED

SIGNAL GENERATOR

SPECTRUM ANALYZER

. 0 == oooo =
ooo| O o
RF OUTPUT 50Q INPUT
APC 3.5 CABLE ’

Figure 4-9. Harmonics, Subharmonics, and Multiples Test Setup
2. Tune the Signal Generator to 4 000.000 MHz and output level of +8 dBm.
3. Set the spectrum analyzer controls to display the fundamental signal. Set the
resolution bandwidth to 10 kHz and the input attenuation to 40 dB. Adjust the log
reference level to set the displayed signal at the top graticule line of the display.

4. Tunethe Signal Generator to 2 000.000 MHz. The second harmonic, now displayed
at 4 000.000 MHz, should be greater than 25 dB below the reference.

<—25 dBc¢

5. Repeat steps 2 through 4, at the other Signal Generator frequencies listed, to check
each harmonic, subharmonic, and multiple listed in the following table. Record
the measurements in Table 4-3.
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PERFORMANCE TESTS

HP 8672A

HARMONICS, SUBHARMONICS, & MULTIPLES TEST (cont’d)

Procedure NOTE
(cont'd) This procedure may be repeated for any fundamental frequency of
interest within the Signal Generator frequency range.
Harmonics, Subharmonics, and Multiples
Set Signal . )
Generator to Check Harmonic Levels at:
FUNDAMENTAL HARMONIC SUBHARMONIC MULTIPLE
(GHz) (GHz) 1/3 1/2 2/3
2.000 000 4.000 000
4.000 000 8.000 000
6.000 000 12.000 000
8.000 000 16.000 000 4.000 000
10.000 000 20.000 000 5.000 000
11.000 000 22.000 000 5.500 000
14.000 000 4.666 667 9.333 333
16.000 000 5.333 333 10.666 667
18.000 000 6.000 000 12.000 000
LIMITS <—25dBe —25 dBc¢
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Table 4-3. Harmonics, Subharmonics & Multiples Test Record

Performance Tests

Results
Test
Min. Actual Max.
Harmonic
Fundamental or Subharmonic
2.000 000 GHz 4.000 000 GHz 2f —25 dBc
4.000 000 GHz 8.000 000 GHz 2f —25 dBc
6.000 000 GHz 12.000 000 GHz 2f —25 dBc¢
8.000 000 GHz 16.000 000 GHz 2f —25 dBe
8.000 000 GHz 4.000 000 GHz 1/2f —25 dBc¢
10.000 000 GHz 20.000 000 GHz 2f —25 dBc¢
10.000 000 GHz 5.000 000 GHz 1/2f —25 dBc
11.000 000 GHz 22.000 000 GHz 2f —25 dBc
11.000 000 GHz 5.000 000 GHz 1/2f —25 dBc
14.000 000 GHz 4.666 667 GHz 1/3f —25 dBc¢
14.000 000 GHz 9.33 3333 GHz 2/3f —25 dBc
16.000 000 GHz 5.333 333 GHz 1/3f —25 dBc
16.000 000 GHz 10.666 667 GHz 2/3f —25 dBc¢
18.000 000 GHz 6.000 000 GHz 1/3f —25 dBc¢
18.000 000 GHz 12.000 000 GHz 2/3f —25 dBc
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PERFORMANCE TESTS
4-13. NON-HARMONICALLY RELATED SPURIOUS SIGNALS TEST
ificati
Specification Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY
Spurious
Non-Harmonically <—70dBc 2.0t06.2 GHz
Related <—64 dBc 6.2to 12.4 GHz
<—60 dBc 12.4 to 18.0 GHz

Description

This test checks for any spurious signals in the Signal Generator’s RF output signal. The

spectrum analyzer is calibrated for a reference level of —50 dBc and is tuned to any
frequency from 2.0 to 6.2 GHz in search of spurious signals.

NOTE

The non-harmonically related spurious signals will always increase in
amplitude above 6.2 GHz, due to multiplication in the internal YIG
tuned multiplier. The increase is determined by a strict mathematical
relationship. Therefore, satisfactory performance in the 2 to 6.2 GHz
range will always ensure meeting the less stringent specification in the
multiplied ranges, that is, from 6.2 to 18.0 GHz.

Equipment Spectrum Analyzer
Procedure 1.
as shown in Figure 4-10.

HP 8672A SYNTHESIZED
SIGNAL GENERATOR

= oo || Pooo
=0 3 o

=]
o
O OO0 C> o

RF QUTPUT

......................

APC 3.5 CABLE

HP 8566B

Connect the Signal Generator’s RF OUTPUT to the input of the spectrum analyzer

SPECTRUM ANALYZER

50Q INPUTJ

Figure 4-10. Non-Harmonically Related Spurious Signals Test Setup

2. Tune the Signal Generator to 3 000.000 MHz and set the output level to —50 dBm.

3. Set the spectrum analyzer controls to display the fundamental signal. Set the
resolution bandwidth to 1 kHz and the frequency span per division to 10 kHz.

4. Set the spectrum analyzer controls so that the carrier signal is at the top graticule

line.
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PERFORMANCE TESTS

NON-HARMONICALLY RELATED SPURIOUS SIGNALS TEST (cont'd)

Procedure 5.
(cont'd)
6.
7.

Using the RANGE selector, increase the Signal Generator’s output level to 0 dBm.

Do not adjust the spectrum analyzer amplitude calibration. The top graticule line
now represents —50 dBc.

Tune the spectrum analyzer to any desired frequency in search of non-harmoni-
cally related spurious signals. Verify that any signals found are non-harmonically
related and are not generated by the spectrum analyzer. Verify that the spurious
signals are below the specified limits. Record the results.

Carrier Spurious Signal Spurious Signal
Frequency Frequency Level
3000 MHz
3 000 MHz

Repeat step 2 through 6 for any desired carrier frequency from 2 000.000 to 6 199.999
MHz. Record the results. (Checking non-harmonically related spurious signals
from 2.0t06.2 GHz provides a high level of confidence that the instrument meets its
published specifications from 2 to 18 GHz.)

Carrier Spurious Signal Spurious Signal
Frequency Frequency Level
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Specification

PERFORMANCE TESTS .
4-14. POWER LINE RELATED SPURIOUS SIGNALS TEST
Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY
Power line related and 2.0—6.2 GHz
fan rotation related —~50 dBe <300 Hz offset from carrier
within 5 Hz below line —60 dBc 300 Hz to 1 kHz offset from
frequencies and carrier
multiples therof —65 dBc >1 kHz offset from carrier
6.2—12.4 GHz
—44 dBc <300 Hz offset from carrier
—54 dBc¢ 300 Hz to 1 kHz offset from
carrier
—-59 dBec >1 kHz offset from carrier
12.4—18.0 GHz
—40 dBc <300 Hz offset from carrier
~50 dBe 300 Hz to 1 kHz offset from
carrier
—55 dBec >1 kHz offset from carrier

Description

The Unit Under Test and local oscillator are isolated from vibration by placing the .
instruments on two-inch thick foam pads. This eliminates the effects of microphonic
spurious signals due to vibrations.

The primary power source is isolated from the power source used for the spectrum
analyzer and thelocal oscillator to differentiate the power line related spurious signals
from other power line related spurious signals. '

NOTE
The Unit Under Test must be operated at a power line frequency differ-
ent than that of the local oscillator and spectrum analyzer. This avoids
the summing of the power line spurious signals.

Equipment Local Oscillator .......................... HP 8340A
Spectrum Analyzer ...................... HP 3580A
Mixer ......coviiiiiiiiiiiiiiiiii, RHG DMS1-18
Variable Frequency AC Power Source .... 501TC/800T, California Instruments
Procedure 1. Placethe Signal Generator on a 2-inch foam pad. Connect the equipment as shown
in Figure 4-11. .
NOTE |
Connect the mixer directly to the local oscillator to avoid any power loss.
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PERFORMANCE TESTS

POWER LINE RELATED SPURIOUS SIGNALS TEST (cont'd)

Procedure

(cont’d) /(’Am;")fc /[ﬁl/ﬁ LOCAL OSCILLATOR
HP 8672A SYNTHESIZED
SIGNAL GENERATOR
O O O a
C N AN | [N
RF FOAM PAD RF FOAM PAD
OUTPUT OUTPUT
MIXER
RF LO

SPECTRUM ANALYZER

INPUT

Figure 4-11. Power Line Related Spurious Signals Test Setup

Tune the Signal Generator to 3 000.000 MHz and set the output level to —20 dBm.

Set the local oscillator to 3 000.020 MHz at +7 dBm.
Set the spectrum analyzer start frequency to 20 kHz, resolution bandwidth to 3 Hz.
Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so the peak of the 20 kHz signal is at the top graticuleline. Verify
that the line related spurious signals of the Signal Generator do not exceed the
values shown below. Record the highest spurious signal level in each offset band.
2.0 — 6.2 GHz <300Hzoffset _______ —50dBc
300 Hz — 1kHzoffset ______ —60dBc

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the highest spurious signal level.

20—6.2GHz >1kHzoffset _ —65dBc

Tune the Signal Generator and the local oscillator to 7 000.000 MHz and 7 000.020
MHz respectively.
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PERFORMANCE TESTS

POWER LINE RELATED SPURIOUS SIGNALS TEST (cont'd)

Procedure
(cont’d)

8.

L

10.

11.

12.

Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so that the peak of the 20 kHz signal is at the top graticule line.
Verify that the line related spurious signals of the Signal Generator do not exceed
the values shown below. Record the highest spurious signal level in each offset
band.

6.2 —12.4 GHz <300 Hz offset frequency _______ —44 dBc¢
300 Hz — 1 kHz offset frequencyc _______ —54 dBe¢

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the spurious signal levels.

6.2 —12.4 GHz >1 kHz offset frequency ______ —59 dBc

Tune the Signal Generator and thelocal oscillator to 16 000.000 MHz and 16 000.020
MHz respectively.

Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum

analyzer controls so that the 20 kHz signal is at the top graticule line. Verify that

the line related spurious signals of the Signal Generator do not exceed the values
shown in the table. Record the highest spurious signal level in each offset band.

12.4 —18.0 GHz <300 Hz offset frequency ______ —40dBc

300 Hz — 1 kHz offset frequency ______—50dBc

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the spurious signal levels.

12.4 —18.0 GHz >1 kHz offset frequency __________ —55dBc
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. PERFORMANCE TESTS

4-15. SINGLE-SIDEBAND PHASE NOISE TEST

Specification
Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY

Single-sideband 2.0 —6.2GHz

Phase Noise —58 dBc 10 Hz offset from carrier

(1 Hz bandwidth) ~70 dBc 100 Hz offset from carrier
—78 dBc 1 kHz offset from carrier
—86 dBc 10 kHz offset from carrier
—110dBc 100 kHz offset from carrier

6.2 —12.4 GHz
—52 dBe 10 Hz offset from carrier
—64 dBe 100 Hz offset from carrier
—72 dBc 1 kHz offset from carrier
—80 dBe 10 kHz offset from carrier
—104 dBc 100 kHz offset from carrier
12.4 — 18.0 GHz
—48 dBc 10 Hz offset from carrier
—60 dBc 100 Hz offset from carrier
—68 dBc 1 kHz offset from carrier
‘ —76 dBc 10 kHz offset from carrier
—100 dBc¢ 100 kHz offset from carrier
Description The RF output of the Signal Generator is mixed with a local oscillator to obtain a

40 kHz or 200 kHz IF signal. The phase noise sidebands are observed on a spectrum
analyzer. Correction factors are applied to compensate for using the spectrum analyzer

in the log mode, for local oscillator noise contributions, and for using bandwidths wider
than 1 Hz.

NOTE
Normally, phase quadrature needs to be maintained between the Signal
Generator and the local oscillator for true phase noise measurement.
However, the additional amplitude noise components are so small that
they are not significant in these tests.

Equipment Local Oscillator .........coevvieeneiaann. HP 8340A
Low Frequency Spectrum Analyzer ....... HP 3580A
High Frequency Spectrum Analyzer ...... HP 8566B
MIXEY .v'iiitieriiieineeenanasotanenens RHG DMS1-18
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SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

NOTE
The signal-to-phase noise ratio as measured must be corrected to com-
pensate for 3 errors contributed by the measurement system. These are

a. Using the spectrum analyzer in the log mode requires a +2.5 dB
correction.

b. Equal noise contributed by the local oscillator requires a —3 dB
correction.

c. Thespectrum analyzer noise measurement must be normalized to a
1 Hz noise equivalent bandwidth. The noise equivalent bandwidth for
HP spectrum analyzers is 1.2 times the 3 dB bandwidth.

For a 3 Hz bandwidth, the correction factor for the normalized mea-
surement bandwidth would be:

Normalizing Factor dB = 10 log (11 2X3Hz/1Hz)
=5.56 dB.
/

The total correction for 3 Hz bandwidth would be:

True measurement (dBc) = Redding (dBc) — 5.56 + 2.5 — 3 = Reading
(dBc) —6.06 dB.

Procedure Set the low frequency spectrum analyzer’s start frequency to 40 kHz, resolution
bandwidth to 1 Hz, and frequency span per division to 5 Hz.
2. Connect the equipment as shown in Figure 4-12.
NOTE
Connect the mixerdirectly to the local oscillator to avoid any power loss.
SPECTRUM ANALYZER
LOCAL OSCILLATOR

HP 8672A SYNTHESIZED

SIGNAL GENERATOR

————r——

?O 3oof O
RF RF INPUT
OUTPUT OUTPUT
MIXER
LO RF
IF
Figure 4-12. Single-Sideband Phase Noise Test Setup
3. Tune the Signal Generator to 6 100.000 MHz and set the output level to —20 dBm.
4. Set the local oscillator to 6 100.040 MHz at +8 dBm.
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SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure 5.

(cont'd)

10.

11.

12.

13.

14.

Set the spectrum analyzer controls so that the peak of the 40 kHz signal is at the top
graticule line.

. Observe the phase noise level 10 Hz from the carrier. It should be greater than 56.7

dB below the carrier. Record the measured level.

Measured
Correction —1.30dB
Actual level <—58 dBc

Tune the Signal Generator and thelocal oscillator to 12 200.000 MHz and 12 200.040
MHz respectively.

. Observe the phase noiselevel 10 Hz from the carrier. It should be greater than 50.07

dB below the carrier. Record the measured level.

Measured
Correction —1.30dB
Actual level <—52 dBe

. Tunethe Signal Generator and thelocal oscillator to 18 000.000 MHz and 18 000.039

MHz respectively.

Observe the noise level 10 Hz from the carrier. It should be greater than 46.7 dB
below the carrier. Record the measured level.

Measured
Correction —1.30dB
Actual level <—48 dBc

Set the spectrum analyzer controls for a resolution bandwidth of 3 Hz and a
frequency span per division of 20 Hz. Using a 3 Hz bandwidth requires a 6.06 dB
correction factor.

Repeat steps 3 through 10 except observe the noise 100 Hz from the carrier. Record
the results below.

Frequency Measured Correction Actual Limit
6100.000 MHz - | —-606dB= | -70dBc
12 200.000 MHz - |\ -606dB= | —64 dBc
18 000.000 MHz - | —606dB= | —60 dBc

For the remainder of this procedure, use the high frequency spectrum analyzer. Set
the spectrum analyzer resolution bandwidth to 30 Hz and frequency span per
division to 200 Hz. The 30 Hz bandwidth requires 16.06 dB correction.

Tune the Signal Generator and the local oscillator to 6 100.000 MHz and 6 100.200
MHz respectively.
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PERFORMANCE TESTS .
SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)
Procedure 15. Tune the spectrum analyzer to place the 200 kHz IF signal at the left edge of the
(cont'd) display. Set the spectrum analyzer controls to place the peak of the signal at the top

graticuleline. Increase the log reference level control to move the peak of the carrier
20 dB above the top graticule line. (The top graticule line is now —20 dBc.)

16. Observe the phase noise level 1 kHz from the carrier. The observed level should be
greater than 62 dB below the carrier. Record the measured level.

Measured
Correction —16.06 dB
ActualLevel ___ <—78dBc

17. Tunethe Signal Generator and thelocal oscillator to 12 200.000 MHz and 12 200.200
MHz respectively.

18. Observethenoiselevel 1 kHz from the carrier. The observed level should be greater
than 56 dB below the carrier. Record the measured level.

Measured
Correction —16.06 dB
ActualLevel ____ _<—72dBc

19. Tunethe Signal Generator and thelocal oscillator to 18 000.000 MHz and 18 000.200 ‘
MHz respectively. ,

20. Observe the noiselevel 1 kHz from the carrier. The observed level should be greater
than 52 dB below the carrier. Record the measured level.

Measured _
Correction —16.06 dB
Actuallevel ____ <—68dBc

21. Set the spectrum analyzer for a resolution bandwith of 300 Hz and a frequency
span per division of 2 kHz. Using a 300 Hz bandwidth requires a 26.06 dB correction
factor.

22. Repeatsteps 14 through 20 except observe the noiseéﬁkHz from the carrier. Record
the results below. Z

. nEE

Frequency Measured Correction Actual Limit
6100.000 MHz - | -—26.06dB - —86 dBc
12 200.000 MHz — | —26.06dB=| —80dBc
18 000.000 MHz - | —-2606dB= | _ —76 dBc

23. Set the spectrum analyzer controls for a resolution bandwidth of 3 kHz and a
frequency span per division of 20 kHz. Using a 3 kHz bandwidth requires a 36.06 dB
correction factor. .
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. , o
SINGLE-SIDEBAND PHASE NOISE TEST (cont'd) g@@lé‘h‘/&
Procedure 24. Repeatsteps 14 through 20 except observe the noise l(BkHz from the carrier. Record
(cont'd) the results below.
Frequency Measured Correction Actual Limit
6100.000 MHz - |-3606dB=j ~110 dBc
12 200.000 MHz - | -3606dB=| —100 dBc
18 000.000 MHz - | —36.06dB=| —100 dBc
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4-16. EXTERNAL FM ACCURACY AND METER ACCURACY

nos t'
Specification Electrical Characteristics

Performance Limits Conditions

Indicated Meter Accuracy
(at 100 kHz rate):

+15°C to +35°C

0°C to +55°C

Accuracy Relative to FM
Input Signal Level
(at 100 kHz rate):

+15°C to +35°C

0°C to +55°C

+10% of full scale
+15% of full scale

1+7% of range
+10% of range

NOTE

For FM rates other than 100 kHz, add the FM frequency response

With the FM rate fixed, the FM peak deviation is set to a reference point. At this point,

the meter indication of peak deviation and the modulation drive level should be within

specification.
Description
specifications.
Equipment Local Oscillator ..............

Frequency Counter ..........
Measuring Receiver ..........
Test Oscillator ...............

LOCAL OSCILLATOR

HP 8672A SYNTHESIZED
SIGNAL GENERATOR

............ HP 8340A
............ HP 5340A
............ HP 8902A
............ HP 8116A
............ HP 3456A
............ RHG DM1-18

TEST OSCILLATOR

FREQUENCY
COUNTER

oocoo o

O =

o o

30359

RF RF
QUTPUT MIXER OUTPUT

FM INPUT 500 6000 INPUT
BNC OUTPUT OUTPUT
TEE

1F MEASURING RECEIVER

DIGITAL VOLTMETER

' INPUT

' INPUT

Figure 4-13. External FM Accuracy and Meter Accuracy Test Setup
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EXTERNAL FM ACCURACY AND METER ACCURACY (cont’d)
Procedure 1. Connect the equipment as shown in Figure 4-13.

2. Set the Signal Generator as follows:

FREQUENCY ..., 3000 MHz
OUTPUT LEVELRANGE ............... -10dB
OUTPUT LEVEL VERNIER ............ 0 dBm
FM DEVIATION switch ................. 0.3 MHz
METER MODE switch ................... FM

3. Tune the local oscillator to 3063 MHz with an output amplitude of +8.0 dBm.

4. Set the measuring receiver as follows:

MEASUREMENT .........coiiivnennnen FM
DETECTOR ...covvtiiieiie e Peak
HPFILTER .....coviiiiiiieiiienennans 50 Hz
LPFILTER ...t 15 kHz
Measurement Frequency ................. 63 MHz

5. Tune the test oscillator to 100 kHz.

6. Adjust the test oscillator’s output level to obtain 240 kHz peak deviation as read on
the measuring receiver display. (This should occur near 0.56 Vrms.)

7. The Signal Generator’s front panel meter should read between 2.10 and 2.70 (240
kHz peak deviation). Record the reading.
210 270

8. The DVM should read between 0.53 and 0.61 Vrms. Record the level.
053___  0.61 Vrms

9. If the FM accuracy is not within specifications, perform the FM Adjustments in
Section V.
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4-17. FM FREQUENCY RESPONSE
Specification , - - -
Electrical Characteristics Performance Limits Conditions

FM Frequency Response
(Relative to 100 kHz rate):
100 Hz to 3 MHz
3 kHz to 3 MHz

+2.0dB
+2.0dB

30 and 100 kHz/V ranges
300 kHz and 1,3, and
10 MHz/V ranges

Description

The test oscillator is tuned to 100 kHz and the outputlevelis adjusted to obtain the first

carrier (Bessel) null. This output level and the 100 kHz rate are the references for later
calculations. At other modulation rates, the output level is set and measured for the
first carrier null. The measured voltage and the rate are then compared to the estab-
lished reference to determine frequency response.

Equipment

SPECTRUM ANALYZER

AC Voltmeter ............
Frequency Counter ......
Spectrum Analyzer ......
Test Oscillator ...........

................

................ HP 400E
HP 5343A
HP 8566B
HP 8116A

HP 8872A SYNTHESIZED
SIGNAL GENERATOR

TEST OSCILLATOR

o o == cooo
30c650

o oo

O

RF RF
INPUT OUTPUT

FM INPUT

AC VOLTMETER

INPUT

50Q
OUTPUT
FREQUENCY
COUNTER

1 MQ
INPUT

Figure 4-14. FM Frequency Response Test Setup

1. Connect the equipment as shown in Figure 4-14.

2. Set the Signal Generator as follows:

FREQUENCY ........................... 3000 MHz
OUTPUT LEVEL RANGE ............... 0dB
OUTPUT LEVEL VERNIER ............ 0 dBm
FM DEVIATION switch ................. 10 MHz
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FM FREQUENCY RESPONSE (cont'd)

Procedure
(cont’d)

3.

Adjust the spectrum analyzer to display the RF signal. Set the span to 1 MHz (100
kHz per division) initially. (It will be necessary to change the span for later mea-
surements.) Set the other controls as needed for a calibrated display.

Tune the test oscillator to 100 kHz.

Adjust the test oscillator’s output level to obtain the first carrier (Bessel) null.
Record the voltage indicated on the AC voltmeter in the table. (The voltage should
be approximately 0.017 Vrms).

Tune the test oscillator to 3 kHz (fy). Starting with 0 volt, adjust the output voltage
(Vy) to obtain the first carrier null. Record the measured frequency and voltage in
the table.

Repeat step 6 for each of the remaining frequencies listed in the following table.
Modulation Measured Measured Calculated Expected
Frequency Frequency (fy) | Voltage (Vy) Response Voltage
(kHz) kHz) (mVrms) (dB) (mVrms})
3 0.51
30 5.1
100 100.0 0 17
300 54
1000 170
3000 540

8. Use the following equation to calculate the frequency response of the FM circuits.

Vv
dB = 2010gW—-——

p.S
00 kHz

—20 log

&
100 kHz

where dB = the calculated frequency response
Vx = the voltage measured at fx

V100 kHz = the reference voltage measured at 100 kHz

fx = the measured frequency.

9. If the FM frequency response is not within specifications, perform the FM Driver
Adjustment and the FM Adjustment in Section V.
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4-18. FM HARMONIC AND NON-HARMONIC DISTORTION

Specification

Description

Equipment

Procedure

Electrical Characteristics Perfermance Limits Conditions

FM Harmonic and
Non-Harmonic Distortion:

<3kHz <12%

3 kHz to 20 kHz Decreasing linearly with
frequency to 5% at 20 kHz.

20 kHz to 100 kHz <5%

The Signal Generator is frequency modulated and the modulated output is detected by

a measuring receiver. The distortion on the detected signal is measured and displayed
on an audio analyzer.

LocalOscillator .......................... HP 8340A
Measuring Receiver ...................... HP 8902A
Audio Analyzer .................ouu..... HP 8903B
Test Oscillator .............. ..., HP 8116A
Double Balanced Mixer .................. RHG DM1-18
LOCAL OSCILLATOR TEST OSCILLATOR
HP 8B72A SYNTHESIZED
SIGNAL GENERATOR
= o == cooa o
306Go O =&
RF RF FM INPUT 500
QUTPUT MIXER QUTPUT oUTPUT
L@ RF
3 MEASURING RECEIVER
AUDIO ANALYZER
100 MHz

I 500 MODUL AT ION I ricH
INPUT OUTPUT INPUT

Figure 4-15. FM Harmonic and Non-Harmonic Distortion Test Setup

1. Connect the equipment as shown in Figure 4-15.

2. Set the Signal Generator as follows:

FREQUENCY .........c.cociiiiiiiinn. 3000 MHz
OUTPUT LEVELRANGE ............... 0dB
OUTPUT LEVEL VERNIER ............ 0dBm
METER MODE switch ................... FM

FM DEVIATION switch ................. 0.03 MHz
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FM HARMONIC AND NON-HARMONIC DISTORTION (cont’d)

Procedure 3.

(cont'd)

4.

Tune the local oscillator to 3063 MHz at +7 dBm.

Set the measuring receiver as follows:

MEASUREMENT ...........ccciiiiae.. M
DETECTOR .....cvviiiiiiiieiiiiiinannns Peak
HPFILTER .....ccoiiiiiiiieiiaiinnnnns 50 Hz
LPFILTER ......ciiiiiiiiiiiiiiininnnns 15kHz
Measurement Frequency ................. 63 MHz

. Set the audio analyzer as follows:

MEASUREMENT ...................0he DISTN
80KHzFILTER .........coviiiiiiint. OFF
AUTOMATIC OPERATION ............. selected

. Tune the test oscillator to 1 kHz and adjust the output level to obtain areading of 5

kHz FM on the measuring receiver.

Read the distortion displayed on the audio analyzer. The distortion should be less
than 12%.

<12%

. Tune the test oscillator to 20 kHz. The distortion should be less than or equal to 5%.

=5%

. Slowly sweep the test oscillator’s frequency from 20 kHz to 100 kHz. Verify that the

distortion is less than 5% over the entire range.

10. If the FM distortion is not within specifications, perform the FM Adjustments in

Section V.
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4-19. RESIDUAL FM

Specification . N N N
Electrical Characteristics Performance Limits Conditions

Residual FM in FM and CW Modes
(Noise and Power line related):

CW, 30, 100 kHz/V 16 Hz-rms 300 Hz—3 kHz post
detection bandwidth

80 Hz-rms 50 Hz—15 kHz post
detection bandwidth

300 kHz/V, 1, 3,10 MHz/V 20 Hz-rms 300 Hz—3 kHz post
detection bandwidth

100 Hz-rms 50 Hz—15 kHz post

detection bandwidth

Description The RF output of the Signal Generator is mixed with the RF output of alocal oscillator.
Theresidual FM on the IF signal is measured and displayed on a measuring receiver. If
greater resolution is desired, a digital voltmeter may be used to measure the demodu-
lated output of the modulation analyzer. The voltage measured in mVrms is equal to
peak deviation in Hz.

Equipment Local Oscillator .......................... HP 8340A
Measuring Receiver ...................... HP 8902A
Double Balanced Mixer .................. RHG DM1-18
50 Ohm BNC Termination ............... HP 11593A

LOCAL OSCILLATOR
° HP 8672A SYNTHESIZED

SIGNAL GENERATOR

= oa ||mone g
308 ool O =&
tOFUTPUT MIXER RC)FUTF’UT FM INPUT

500

Lo RF TERMINATION
IF MEASURING RECEIVER

| INPUT

Figure 4-16. Residual FM Test Setup
Procedure 1. Connect the equipment as shown in Figure 4-16.

2. Set the Signal Generator as follows:
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RESIDUAL FM (cont’d)
Procedure FREQUENCY ...t 3000 MHz
(cont'd) OUTPUT LEVEL RANGE ............... 0dB
OUTPUT LEVEL VERNIER ............ 0dBm
METER MODE switch ................... LEVEL
FMswitch ..., 0.03 MHz

3. Tune the local oscillator to 3063 MHz with an output amplitude of + 7.0 dBm.

4. Set the measuring receiver as follows:
MEASUREMENT .............ccovvvenn FM
DETECTOR .....coiiiiiiiiiiiiiienns rms
HPFILTER ... 300 Hz
LPFILTER ...t et 3 kHz
Measurement Frequency ................. 63 MHz

5. Read the residual FM indicated on the measuring receiver’s display.

6. Because two independent instruments are being measured, divide the reading by
two to obtain probable residual FM for a single instrument. This assumes the two
instruments are of equal performance. The result should be less than 16 Hz in a
300 Hz to 3 kHz post detection bandwidth.

<16 Hz-rms

7. Tune the Signal Generator to 12 200 MHz. Tune the local oscillator to 12 263 MHz.
Measure the residual FM as in steps 5 and 6. The result should be less than 32 Hz.

<32 Hz-rms

8. Tune the Signal Generator to 14 000 MHz. Tune the local oscillator to 14 063 MHz.
Measure the residual FM as in steps 5 and 6. The result should be less than 48 Hz.

<48 Hz-rms

9. Set the measuring receiver as follows:

HPFilter ..., 50 Hz
LPFilter ......cccvviiiiiiiiiiiiiiinenes 15 kHz

10. Tune the Signal Generator to 3000 MHz.

11. Tune the local oscillator to 3063 MHz.

12. Read the residual FM indicated on the measuring receiver’s display.

13. Because two independent instruments are being measured, divide the reading by

two to obtain probable residual FM for a single instrument. The result should be less
than 80 Hz in a 50 Hz to 15 kHz post detection bandwidth.

<80 Hz-rms
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RESIDUAL FM (cont'd)
Procedure 14. Tune the Signal Generator to 12 200 MHz. Tune the local oscillator to 12 263 MHz.
(cont'd) Measure the residual FM as in steps 12 and 13. The result should be less than

160 Hz.
<160 Hz-rms
15. Tune the Signal Generator to 14 000 MHz. Tune the local oscillator to 14 063 MHz.
Measure the residual FM as in steps 12 and 13. The result should be less than
240 Hz.
<240 Hz-rms

16. Iftheresidual FMis not within specifications, perform the Single Sideband Phase
Noise Performance Test.
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‘ PERFORMANCE TESTS
4-20. INCIDENTAL FM
Specification ) N . "
Electrical Characteristics Performance Limits Conditions
Incidental FM: Rates <10 kHz,
30% AM Depth.
2.0t0 6.2 GHz <7 kHz
6.2 to 12.4 GHz <18 kHz
12.4 to 18.0 GHz <12 kHz
Description The output of the Signal Generator is amplitude modulated. The modulated output is
detected by a measuring receiver. The incidental FM present on the detected signal is
measured and displayed on the measuring receiver.
Equipment Local Oscillator ............covvvviinnn.n. HP 8340A
Measuring Receiver ..................... HP 8902A
Test Oscillator ...........cccvviviinnnnn. HP 8116A
Double Balanced Mixer .................. RHG DM1-18

LLOCAL OSCILLATOR

TEST OSCILLATOR

HP 8B72A SYNTHESIZED
F SIGNAL GENERATOR
REQ
‘ ouT EXT | o - || OO o
= O = o
30600 O =
RF RF AM INPUT 6000
OUTPUT MIXER QUTPUT QUTPUT
LO®RF
1F MEASURING RECEIVER

' INPUT

Figure 4-17. Incidental FM Test Setup
Procedure 1. Connect the equipment as shown in Figure 4-17.

2. Set the Signal Generator as follows:

FREQUENCY ...t 6000 MHz
OUTPUTLEVELRANGE ............... —10dB
OUTPUT LEVEL VERNIER ............ 0 dBm
AMswitch ....... ..ottt 100%
METER MODE switch ................... AM
' 3. Tune the local oscillator to 6063 MHz with an output amplitude of +7.0 dBm.
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PERFORMANCE TESTS

INCIDENTAL FM (cont'd)

Procedure
(cont'd)

4.

Set the measuring receiver as follows:

MEASUREMENT ....................... AM
DETECTOR ..., Peak
HPFILTER ............................. 50 Hz
LPFILTER .................0iuiiuii... 15 kHz
Measurement Frequency ................. 63 MHz

Tune the test oscillator to 10 kHz.

Adjust the test oscillator outputlevel to obtain a reading of 30% AM asindicated on
the measuring receiver.

Set the measuring receiver to measure FM.
Measure and record the incidental FM as indicated on the measuring receiver. The
incidental FM should be less than 7 kHz.

Incidental FM ___ <7 kHz

If the incidental FM is not within specifications, refer to the troubleshooting
information in Section VIIL.
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PERFORMANCE TESTS

4-21. AM DISTORTION

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditions
AM Distortion Rates <10 kHz,
(+15C to +35 C}: Output power <0 dBm.
30% Depth <3%
50% Depth <4%
75% Depth <5%

The Signal Generator is amplitude modulated and the modulated outputis detected by
a measuring receiver. The distortion present on the detected signal is measured and

displayed on an audio analyzer.

Local Oscillator ..................coooe... HP 8340A
Measuring Receiver ...................... HP 8902A
Audio Analyzer ...............0iiiinnn. HP 8903B
Test Oscillator ..............ccccvvennn.s. HP 8116A
Double Balanced Mixer .................. RHG DM1-18

LOCAL OSCILLATOR TEST OSCILLATOR

HP 8672A SYNTHESIZED
SIGNAL GENERATOR

_—\

= == || oo o
= O =

f=}
30050 O o
RF RF

AM INPUT 6000
OUTPUT  \ypypR  OUTPUT QUTPUT

LO®RF

IF

MEASURING RECEIVER

AUDIO ANALYZER

HIGH
INPUT

| INPUT

Figure 4-18. AM Distortion Test Setup

MODULAT ION ]
OUTPUT

1. Connect the equipment as shown in Figure 4-18.

2. Set the Signal Generator as follows:

FREQUENCY .. ..ot 3000 MHz
OUTPUT LEVELRANGE ............... —10dB
OUTPUT LEVEL VERNIER ............ 0 dBm
AMswitch .......ccoiviiiii i 30%
METER MODE switch ................... AM

3. Tune the local oscillator to 3063 MHz with an output amplitude of +7.0 dBm.
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PERFORMANCE TESTS

AM DISTORTION (cont’d)

Procedure
(cont'd)

4.

10.

11.

12.

13.

Set the measuring receiver as follows:

MEASUREMENT ....................... AM
DETECTOR ..., Peak
HPFILTER .........cooiiiiiinann.... 50 Hz
LPFILTER ........... ... ..., 15 kHz
Measurement Frequency ................. 63 MHz

Tune the test oscillator to 1.0 kHz.

Adjust the test oscillator’s output level as needed to obtain a reading of 30% AM on
the measuring receiver.

. Set the audio analyzer to measure the distortion (in percent) of the detected signal

from the measuring analyzer. Record the reading.

Distortion (30% AM Depth) ____ <3%

. Set the Signal Generator’s AM switch to 100%.

Adjust the test oscillator’s output level to obtain a reading of 50% AM on the
measuring receiver.

Measure the distortion (in percent) of the detected signal from the measuring
receiver. Record the reading.

Distortion (50% AM Depth) ____ <4%

Adjust the test oscillator’s output level to obtain a reading of 75% AM on the
measuring receiver.

Measure the distortion (in percent) of the detected signal from the measuring
receiver. Record the reading.

Distortion (75% AM Depth) ______ <5%

If the AM Distortion is not within specifications, refer to the troubleshooting
information in Section VIII.
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PERFORMANCE TESTS

4-22. EXTERNAL AM ACCURACY AND METER ACCURACY

Specification

Description

Equipment

Electrical Characteristics Performance Limits Conditions
AM Depth
(+15°C to +35° C):
2.0 to 6.2 GHz 0—75% Output level of 0 dBm
6.2 to 12.4 GHz 0—60% and below
12.4 to 18.0 GHz 0-—-50%
Sensitivity:
30% Range 30%/Vpk Maximum input 1 Vpk into
100% Range 100%/Vpk 6000 nominal; AM depth is

linearly controlled by vary-
ing input level between 0

and 1V peak.
Indicated Meter Accuracy: +5% of range 100 Hz to 10 kHz rates.
Accuracy Relative to AM Input
Signal Level: +10% of range 100 Hz to 10 kHz rates

The specified parameters are tested by measuring the modulation level with a measur-
ing receiver and comparing the reading to the Signal Generator’s AM meter indications
and the input drive voltage from the test oscillator.

Local Oscillator .............ccvvivinn.... HP 8340A
Measuring Receiver ...................... HP 8902A
Digital Voltmeter ........................ HP 3456A
TestOscillator ..........ccoiiiiienvnnnn.. HP 8116A
Double Balanced Mixer .................. RHG DM1-18
LOCAL OSCILLATOR TEST OSCILLATOR
HP 8672A SYNTHESIZED
SIGNAL GENERATOR
L] E
60 8 Sof O o
RF RF AM INPUT 500 9
OUTPUT  MIXER OU”’UTJ BNC oUTPUT
LO RF TEE
IF MEASURING RECEIVER

DIGITAL VOLTMETER

INPUT ' INPUT

Figure 4-19. External AM Accuracy and Meter Accuracy Test Setup
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PERFORMANCE TESTS

HP 8672A

EXTERNAL AM ACCURACY AND METER ACCURACY (cont'd)

Procedure

1.
2.

Connect the equipment as shown in Figure 4-19.

Set the Signal Generator as follows:

FREQUENCY ..., 3000 MHz
OUTPUT LEVELRANGE ............... —10dB
OUTPUT LEVEL VERNIER ............ +3dBm
AMSwitch ............... ..l 30%
METER MODE Switch .................. AM

Tune the local oscillator to 3063 MHz with an output amplitude of +7.0 dBm.

Set the measuring receiver as follows:

MEASUREMENT

DETECTOR
HP FILTER
LP FILTER

Set the DVM to measure Vrms.

Tune the test oscillator to 10 kHz.

Adjust the test oscillator’s output level for 30% AM depth as indicated on the
measuring receiver.

Read the AM depth indicated on the Signal Generator’s AM meter. Verify that the
meter reading is within specifications. Record the reading in the table below.

Signal Generator Measuring Signal Generator Meter Reading
AM Range .
Freguency Switch Receiver

(MHz) Reading Min. Actual Max.
3000 30% 30% 28.5% 31.5%
3000 100% 75% T0% 80%
7000 100% 60% 55% 65%
13000 100% 50% 45% 55%

9. Readthetestoscillator’s signal level on the DVM. Verify that the reading is within
specifications. Record the reading in the table below.

Signal Generator Measuring DVM Reading (mVrms)
AM Range .
Frequency Switch Receiver
(MHz) Reading Min. Actual Max.
3000 30% 30% 636 778
3000 100% 75% 460 601
7000 100% 60% 354 495
13000 100% 50% 283 424
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‘ PERFORMANCE TESTS
EXTERNAL AM ACCURACY AND METER ACCURACY (cont’d)
Procedure 10. Set the Signal Generator’s AM switch to 100%.
(cont'd) ‘

11. Adjustthe test oscillator’s outputlevel control for 75% AM depth asindicated on the
measuring receiver.

12. Repeat steps 8 and 9.
13. Tune the Signal Generator to 7000 MHz. Tune the local oscillator to 7063 MHz.

14. Adjustthe testoscillator’s outputlevel control for 60% AM depth asindicated on the
measuring receiver.

15. Repeat steps 8 and 9.
16. Tune the Signal Generator to 13 000 MHz. Tune the local oscillator to 13 063 MHz.

17. Adjust the test oscillator’s output level control for 50% AM depth asindicated on the
measuring receiver.

18. Repeat steps 8 and 9.
‘ 19. If the meter accuracy is not within specifications, perform the AM Meter

Adjustment in Section 5. If the input accuracy is not within specifications, refer to
the troubleshooting information in Section VIII.
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PERFORMANCE TESTS

4-23. AM BANDWIDTH

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditions

AM Bandwidth:
For 3 dB bandwidth 10 Hz to 100 kHz

The Signal Generator is modulated with a signal of fixed amplitude at various frequen-
cies. A crystal detector is used to demodulate the signal. The amplitude of the recovered
modulation is observed on an oscilloscope. AM bandwidth is determined by the changes
in the amplitude of the observed signal.

Test Oscillator ........................... HP 8340A
Oscilloscope .......covvvviinnnna... HP 1980B

Crystal Detector .................c....... HP 8470B Option 012
600 Ohm Feedthru Termination .......... HP 11095A

TEST OSCILLATOR

HP 8672A SYNTHESIZED
SIGNAL GENERATOR

—N_

= || Dooo

= 0=
OOO o) O

RF
AM INPUT '
OUTPUT ggggm

o 0o

OSCILLOSCOPE

CRYSTAL
DETECTOR 6099 FEEDTHRU INPUT
TERMINATION

—i— —

Figure 4-20. AM Bandwidth Test Setup
1. Connect the equipment as shown in Figure 4-20.

2. Set the Signal Generator as follows:

FREQUENCY .........co i, 3000 MHz
OUTPUTLEVELRANGE ............... 0dB
OUTPUT LEVEL VERNIER ............ 0dBm
AMswitch ............ ..o i, 30 %
METER MODE switch ................... AM

3. Tune the test oscillator to 10 kHz and adjust the output level to obtain 30% AM as
indicated on the Signal Generator’s front panel meter.

4. Set the oscilloscope to obtain a 5 division peak-to-peak display of the demodulated

waveform. The 5 division display represents the nominal 0 dB point. A 3.5 division
display is 3 dB down.

4-52




HP 8672A

Performance Tests
PERFORMANCE TESTS
AM BANDWIDTH (cont'd)
Procedure 5. Tunethetestoscillator’s frequency over the range of 10 Hz to 100 kHz while observ-
(cont’d) ing the signal amplitude on the oscilloscope. The signal should remain greater than
3.5 divisions. Record the minimum amplitude.
Minimum amplitude ___ > 3.5 div.

6. If the AM bandwidth is not within specifications, perform the AM Bandwidth
Adjustment in Section V.
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PERFORMANCE TESTS .
4-24. INCIDENTAL AM
ecification
Speci Electrical Characteristics Performance Limits Conditions
Incidental AM: <10% Rates <100 kHz, peak
deviation <1 MHz

Description

Equipment

Procedure

The Signal Generator is frequency modulated and the incidental AM present on the RF
signal is detected, measured, and displayed on the measuring receiver.

Local Oscillator .......................... HP 8340A
Measuring Receiver ...................... HP 8902A
Test Oscillator ........................... HP 8116A
Double Balanced Mixer .................. RHG DM1-18

1.
2.

3.

LOCAL OSCILLATOR

TEST OSCILLATOR

HP 8672A SYNTHESIZED
SIGNAL GENERATOR

P

o o || oooo =]
0O =

s035% O =

RF RF FM INPUT
t)UTPUT MIXER  OUTPUT

J

LO RF

MEASURING RECEIVER

INPUT
<

Figure 4-21. incidental AM Test Setup

Connect the equipment as shown in Figure 4-21.

Set the Signal Generator as follows:

FREQUENCY ..., 2000 MHz
OUTPUT LEVELRANGE ............... 0dB
OUTPUT LEVEL VERNIER ............ 0 dBm
FM DEVIATION switch ................. 1 MHz
METER MODE switch ................... FM

Set the measuring receiver as follows:
MEASUREMENT ....................... FM
DETECTOR ...............ciiiuan ... Peak +
HPFILTER ......cooviiiiiniiinnn., 50 Hz
LPFILTER ....... ... e, .. 15 kHz
FM DE-EMPHASIS ..................... OFF
Measurement Frequency ................. 63 MHz

S Q
OUTPUT
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PERFORMANCE TESTS

INCIDENTAL AM (cont’d)

Procedure 4,

(cont'd)

5.

6.

10.

11.

12.

13.

14.

15.

Tune the local oscillator to 2063 MHz with an output amplitude of +7.0 dBm.
Tune the test oscillator to 100 kHz.

Adjust the test oscillator’s output level for 400 kHz FM peak deviation as indicated
on the measuring receiver.

. Set the measuring receiver to measure AM.

Read the incidental AM as indicated on the measuring receiver. Verify that the
reading is within specifications.

Tune the Signal Generator to 6200 MHz. Tune the local oscillator to 6263 MHz.

If necessary, re-adjust the test oscillator’s output level for 400 kHz FM peak
deviation.

Repeat step 8.
Tune the Signal Generator to 12 400 MHz. Tune the local oscillator to 12 463 MHz.

If necessary, re-adjust the test oscillator’s output level for 400 kHz FM peak
deviation.

Repeat step 8.

If the incidental AM is not within specifications, refer to the troubleshooting
information in Section VIII.

4-55




Performance Tests HP 8672A

PERFORMANCE TESTS

4-25. INTERNAL TIME BASE AGING RATE

Specification
Electrical Characteristics Performance Limits Conditions
FREQUENCY
Reference Oscillator
Frequency 10 MHz After a 10 day warmup
Aging Rate <5x 10710/ day (typically 24 hours in a
normal operating
environment)
Accuracy and Stability Same as reference oscillator
Description A reference signal from the Signal Generator (10 MHz OUT) is connected to the oscil-

loscope’s vertical input. A frequency standard (with long term stability greater than
1X 10719 is connected to the trigger input. The time required for a specific phase change
is measured immediately and after a period of time. The aging rate is inversely propor-
tional to the absolute value of the difference in the measured times.

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope .......ovvvveeenininnnnn... HP 1980B
NOTE

Be sure the Signal Generator has had 10 days to warm up before begin-
ningthis test. If the Signal Generator was disconnected from the power
line for less than 24 hours, only a 24 hour warm-up is needed.

Procedure 1. Set the rear panel FREQ REFERENCE INT-EXT switch to the INT position.

2. Connect the equipment as shown in Figure 4-22.

FREQUENCY STANDARD

HP B8672A SYNTHESIZED

SIGNAL GENERATOR OSCILLOSCOPE

509 || TRIGGER OUTPUT
VERTICAL INPUT
INPUT

Figure 4-22. Internal Time Base Aging Rate Test Setup

3. Adjustthe oscilloscope controls for a stable display of the 10 MHz Signal Generator
output.
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PERFORMANCE TESTS

INTERNAL TIME BASE AGING RATE (cont'd)

Procedure
(cont’d)

4. Measure the time required for a phase change of 360°. Record the time (T7) in
seconds.

T1=_____S

5. Wait for a period of time (from 3 to 24 hours) and re-measure the phase change time.
Record the period of time between measurements (T9) in hours and the new phase
change time (T3) in seconds.

T2=___h
Tg= _ =8

6. Calculate the aging rate from the following equation:

) _ 1cycle)(1 1)(T)
A Rate = || =€ ||+ — || =
ging nate ‘( f Ty T3 J\ Te

where: 1 cycle = the phase change reference for the time measurement (in this
case, 360°)

f = Signal Generator’s reference output frequency (10 MHz)
T = specified time for aging rate (24h)
T; = initial time measurement(s) for a 360° (1 cycle) change
Ty = time between measurements (h)

T3 = final time measurement(s) for a 360° (1 cycle) change

if T = 351s
To = 3h
T3 = 349s
then:

. _ | [ lcycle 1 _ 1 24h
Aging Rate = ’ ( 10 MHz )( 35ls  349s )( 3h) \
= 1.306 X 10°1!

7. Verify that the aging rate is less than 5 X 10710,

NOTE
If the absolute frequencies of the frequency standard and the Signal
Generator’s reference oscillator are extremely close, the measurement
time in steps 5 and 6 (T and T3) can be reduced by measuring the time
required for a phase change of something less than 360°. Change 1 cycle
in the formula (i.e., 180° = 1/2 cycle, 90° = 1/4 cycle).

Aging Rate <5 X% 1071%/day
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Table 4-4. Performance Test Record (1 of 7)

HP 8672A

Hewlett-Packard Company

Model HP 8672A Tested by

Synthesized Signal Generator

Serial Number Date

Results

Para. Test

No. ' Min. Actual Max.

4-7. FREQUENCY RANGE AND RESOLUTION TEST

Baseband Test
3 000.000 2 999,999 3 000.001
2 000.000 1 999.999 2 000.001
2 000.001 2 000.000 2 000.002
2001.112 2001.111 2001.113
2002.223 2002.222 2002.224
2 003.334 2 003.333 2 003.335
2 004.445 2004.444 2 004.446
2 005.556 2 005.555 2 005.557
2 006.667 2 006.666 2 006.668
2007.778 2007.777 2007.779
2 008.889 2 008.888 2 008.890
2 009.999 2 009.998 2 010.000
2090.000 2089.999 2090.001
2 280.000 2 279.999 2 280.001
2 470.000 2 469.999 2 470.001
2 660.000 2 659.999 2 660.001
2 850.000 2 849.999 2 850.001
3 040.000 3039.999 3 040.001
3 230.000 3229.999 3 230.001
3 420.000 3 419.999 3 420.001
3 610.000 3 609.999 3 610.001
3 800.000 3 799.999 3 800.001
3 990.000 3 989.999 3990.001
4 180.000 4179.999 4 180.001
4 370.000 4 369.999 4 370.001
4 560.000 4 559.999 4 560.001
4 750.000 4 749.999 4 750.001
4 940.000 4 939.999 4 940.001
5 130.000 5129.999 5130.001
5 320.000 5 319.999 5 320.001
5 510.000 5 509.999 5510.001
5 700.000 5699.999 5 700.001
5 900.000 5 899.999 5 900.001
6 100.000 6 099.999 6 100.001
Bands 2 and 3 Test
10 GHz, 2 kHz Resolution I (V)
18 GHz, 3 kHz Resolution S (V)
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Tabie 4-4. Performance Test Record (2 of 7)

Performance Tests

Results
Para. Test
Ne. Min. Actual Max.
4-8. FREQUENCY SWITCHING TIME TEST
Frequency Switching
18 GHz to 2.1 GHz 15 ms
2.1 GHz to 18 GHz 15 ms
Amplitude Recovery
2.1 to 6.1 GHz, 1 kHz resolution band 15 ms
6.2 to 12.3 GHz, 2 kHz resolution band 15 ms
12.4 to 18.0 GHz, 3 kHz resolution band 15 ms
4.9, OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST
Output Level
Frequency and Power at Minimum Power Point
2.0—18.0 GHz
Frequency
Minimum power +8 dBm .
(or +3 dBm)
Level Flatness (total variation)
2.0—6.2 GHz 1.50dB
2.0—12.4 GHz 2.00dB
2.0—18.0 GHz 2.50 dB
High Level Accuracy
+8 dBm (+10 dB range)"’ 2 GHz +6.25 dBm + 9.75 dBm
4 GHz +6.25 dBm + 9.75dBm
6 GHz +6.25 dBm + 9.75dBm
8 GHz +6.00 dBm +10.00 dBm
10 GHz +6.00 dBm +10.00 dBm
12 GHz +6.00 dBm +10.00 dBm
14 GHz +5.75 dBm +10.25 dBm
16 GHz +5.75 dBm +10.25 dBm
18 GHz +5.75 dBm +10.25 dBm
+3 dBm (410 dB range) 2 GHz +1.25 dBm +4.75 dBm
4 GHz +1.25 dBm +4.75 dBm
6 GHz +1.25 dBm +4.75 dBm
8 GHz +1.00 dBm +5.00 dBm
10 GHz +1.00 dBm +5.00 dBm
12 GHz +1.00 dBm +5.00 dBm
14 GHz +0.75 dBm +5.25 dBm
16 GHz +0.75 dBm +5.25 dBm
18 GHz +0.75 dBm +5.25 dBm

! For serial number prefixes of 2640A and below (except Option 008), use +3 dBm. The maximum leveled and calibrated output power is +3 dBm.
2For serial number prefixes of 2640A and below (except Option 008), omit the High Level Accuracy check at +8 dBm.
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Table 4-4. Performance Test Record (3 of 7)
Results
Para. Test
No. Min. Actual Max.
4.9, DUTPUT LEVEL, HIGH LEVEL ACCURACY AND
FLATNESS TEST
(cont’d)
High Level Accuracy [cont'd)
0 dBm (0 dB range) 2 GHz —1.75 dBm +1.75 dBm
4 GHz —1.75dBm +1.75 dBm
6 GHz —1.75 dBm +1.75 dBm
8 GHz —2.00 dBm +2.00 dBm
10 GHz —2.00 dBm +2.00 dBm
12 GHz —2.00 dBm +2.00 dBm
14 GHz —2.25 dBm +2.25 dBm
16 GHz —2.25 dBm +2.25 dBm
18 GHz —2.25 dBm +2.25 dBm
—5 dBm (0 dB range) 2GHz —6.75 dBm —3.25 dBm
4 GHz —6.75 dBm —-3.25 dBm
6 GHz —6.75 dBm —3.25 dBm
8 GHz —7.00 dBm —3.00 dBm
10 GHz —7.00 dBm —3.00 dBm
12 GHz —7.00 dBm —3.00 dBm
14 GHz —7.25 dBm —2.75 dBm
16 GHz —7.25 dBm —2.75 dBm
18 GHz —7.25 dBm —2.75 dBm
—10 dBm (0 dB range) 2 GHz —11.75 dBm —8.25 dBm
4 GHz —11.75 dBm —8.25 dBm
6 GHz —11.75dBm —8.25 dBm
8 GHz —12.00 dBm —8.00 dBm
10 GHz —12.00 dBm —8.00 dBm
12 GHz —12.00 dBm —8.00 dBm
14 GHz —12.25 dBm —7.75 dBm
16 GHz —12.25 dBm —7.75 dBm
18 GHz —12.25 dBm —7.75 dBm
—10 dBm (—10 dB range) 2 GHz —12.25 dBm —7.75 dBm
4 GHz —12.25 dBm ~7.75 dBm
6 GHz —12.25dBm -~7.75 dBm
8 GHz —12.50 dBm —7.50 dBm
10 GHz —12.50 dBm —7.50 dBm
12 GHz —12.50 dBm —7.50 dBm
14 GHz —12.85 dBm —7.15dBm
16 GHz —12.85 dBm —7.15dBm
18 GHz —12.85 dBm —7.15dBm
—20 dBm (20 dB range) 2 GHz —22.45 dBm —17.55 dBm
4 GHz —22.45dBm —17.55 dBm
6 GHz —22.45 dBm —17.55 dBm
8 GHz —22.70 dBm —17.30 dBm
10 GHz —22.70 dBm —17.30 dBm
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Table 4-4. Performance Test Record (4 of 7)

Performance Tests

Results
Para. Test
No. Min. Actual Max.
49, OUTPUT LEVEL, HIGH LEVEL ACCURACY AND
FLATNESS TEST [cont’d)
High Level Accuracy (cont'd)
—20 dBm (—20 dB range) (cont’d) 12 GHz —22.70 dBm -~17.30 dBm
14 GHz —-23.05 dBm —16.95 dBm
16 GHz —23.05 dBm —16.95 dBm
18 GHz —23.05 dBm -16.95 dBm
4-10. LOW LEVEL ACCURACY
2.0 GHz —30 dBm —32.65 dBm —27.35dBm
—40 dBm —42.95 dBm —37.05 dBm
—50 dBm —53.25 dBm —46.75 dBm
—60 dBm —63.55 dBm —56.45 dBm
—70 dBm —73.85dBm —66.15 dBm
—80 dBm —84.15dBm —75.85 dBm
—90 dBm —94.45 dBm —85.55 dBm
—100 dBm —104.75 dBm —95.25 dBm
—110dBm —115.05 dBm —104.95 dBm
10.0 GHz —30 dBm —32.90 dBm —27.10 dBm
—40 dBm —43.20 dBm —36.80 dBm
—50 dBm —53.50 dBm —46.50 dBm
—60 dBm —63.80 dBm —56.20 dBm
—70 dBm —74.10 dBm —65.90 dBm
—80 dBm —84.40 dBm —75.60 dBm
—90 dBm —94.70 dBm —85.30 dBm
~100 dBm —105.00 dBm —95.00 dBm
—110 dBm —105.30 dBm —104.70 dBm
18.0 GHz —30 dBm —33.45 dBm —26.55 dBm
—40 dBm —43.85 dBm —36.15 dBm
—50 dBm —54.25 dBm —45.75 dBm
—60 dBm —64.65 dBm —55.35dBm
—70 dBm —75.05 dBm —64.95 dBm
—80 dBm —85.45 dBm —74.55 dBm
—90 dBm —95.95 dBm —84.15dBm
—100 dBm -106.35 dBm —93.75 dBm
—110dBm —107.75 dBm —103.35 dBm
4-11. OQUTPUT LEVEL SWITCHING TIME
<20 ms 20 ms
4-12. HARMONICS, SUBHARMONICS, AND MULTIPLES
Harmonic or Harmonic or
Fundamental Subharmonic
2.000000 GHz 4.000000 GHz 2f —25 dBc
4.000000 GHz 8.000000 GHz 2f —25dBc
6.000000 GHz 12.000000 GHz 2f —25 dBc¢
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Table 4-4. Performance Test Record (5 of 7)
Results
Para. Test
No. Min. Actual Max.
4-12. HARMONICS, SUBHARMONICS, AND MULTIPLES (cont'd)
Harmonic or Harmenic or
Fundamental Subharmonic
8.000 00 GHz 16.000 000 GHz 2f —25dBe
8.000 00 GHz 4.000 000 GHz 1/2f —-25dBce
10.000 00 GHz 20.000 000 GHz 2f —25 dBc
10.000 00 GHz 5.000 000 GHz 1/2f —25 dBe
11.000 00 GHz 22.000 000 GHz 2f —25 dBc
11.000 00 GHz 5.500 000 GHz 1/2f —-25dBc
14.000 00 GHz 4.666 667 GHz 1/3f —25dBc¢
14.000 00 GHz 9.333 333 GHz 2/3f —25dBc
16.000 00 GHz 5.333 333 GHz 1/3f -25 dBc
16.000 00 GHz 10.666 667 GHz 2/3f —25 dBc
18.000 00 GHz 6.000 000 GHz 1/3f —25dBe
18.000 00 GHz 12.000 000 GHz 2/3f —25 dBe
413. NON-HARMONICALLY RELATED SPURIOUS SIGNALS
(CW AND AM MODES)
Carrier Spurious Signal Spurious Signal
Frequency Frequency Level
2.0 t0 6.2 GHz
3000 MHz —70 dBc
—70 dBe
—70 dBc
—70dBc
—70 dBc
—70 dBc
4-14. POWER LINE RELATED SPURIOUS SIGNALS
Offset Frequency
2.0—6.2 GHz
<300 Hz offset —50 dBc
300 Hz—1 kHz offset —60 dBc¢
>1 kHz offset —65 dBc¢
6.2—12.4 GHz
<300 Hz offset —44 dBc
300 Hz—1 kHz offset —54 dBc
>1 kHz offset —59 dBe
12.4—18.0 GHz
<300 Hz offset. —40 dBc
300 Hz—1 kHz offset —50 dBc¢
>1 kHz offset —55 dB¢
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HP 8672A Performance Tests
Table 4-4. Performance Test Record (6 of 7)
Results
Para. Test
No. Min. Actual Max.
4-15. SINGLE-SIDEBAND PHASE NOISE
10 Hz offset from carrier 6100 MHz —58 dBc
12 200 MHz —52 dBc
18 000 MHz —48 dBe
100 Hz offset from carrier 6100 MHz —70 dBc
12 200 MHz —64 dBc¢
18 000 MHz —60 dBe
1 kHz offset from carrier 6100 MHz —78 dBc
12 200 MHz —72 dBe
18 000 MHz —68 dBc
10 kHz offset from carrier 6100 MHz —86 dBc
12 200 MHz —80 dBc
18 000 MHz —76 dBc
100 kHz offset from carrier 6100 MHz —110 dBe
12 200 MHz —104 dBe
18 000 MHz —100 dBc
4-16. EXTERNAL FM ACCURACY AND METER ACCURACY
At 100 kHz rate
Meter Accuracy 210 270 kHz-pk
Accuracy relative to input level 0.53 0.61 Vrms
4-17. FM FREQUENCY RESPONSE
Relative to 100 kHz rate
3kHz —2.0dB +2.0dB
30 kHz —2.0dB +2.0dB
300 kHz —2.0dB +2.0dB
1000 kHz —2.0dB +2.0dB
3000 kHz —2.0dB +2.0dB
4-18. FM HARMONIC AND NON-HARMONIC DISTORTION
<3 kHz 12%
20 kHz to 100 Hz 5%
4-19. RESIDUAL FM TEST
300 Hz to 3 kHz Post Detection Bandwidth
3 000 MHz 16 Hz-rms
12 200 MHz 32 Hz-rms
14 000 MHz 48 Hz-rms
50 Hz - 15 kHz Post Detection Bandwidth
3 000 MHz 80 Hz-rms
12 200 MHz 160 Hz-rms
14 000 MHz 240 Hz-rms
4-20. INCIDENTAL FM
10 kHz rate, 30% AM depth 7kHz
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Table 4-4. Performance Test Record (7 of 7)

HP 8672A

Results
Para. Test
No. Min. Actual Max.
4-21. AM DISTORTIGN
For rates <10 kHz
30% AM Depth 3%
50% AM Depth 4%
75% AM Depth 5%
4.22. EXTERNAL AM ACCURACY AND METER ACCURACY
Detected AM Signal 30% AM 28.5% 31.5%
75% AM 70% 80%
60% AM 55% 65%
50% AM 45% 55%.
AM Drive Signal 30% AM 636 778 mVrms
75% AM 460 601 mVrms
60% AM 354 495 mVrms
50% AM 283 424 mVrms
4-23. AM BANOWIDTH
3 dB Bandwidth 10 Hz to 100 kHz 3.5 div.
4-24. INCIDENTAL AM
Rates <100 kHz,
peak deviation <1 MHz
2 000 MHz 10%
6 200 MHz 10%
12 400 MHz 10%
4-25. INTERNAL TIME BASE AGING RATE 5x10710/day
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Manual Changes

APPENDIX A
MANUAL CHANGES

An instrument manufactured after the printing of
this manual may have changes that require up-
dating information. In this case, you will receive
published material detailing the changes made.
This material may consist of replacement pages or

additional pages and should be incorporated into
the manual to bring it up to date. You may wish to
keep the pages that are replaced with the updating
information. This Appendix provides a place to
file these pages.
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