Model 8657A Performance Tests

Section 4
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instrument’s electrical performance using the specifications of
Table 1-1 as the performance standards. All tests can be performed without access to the interior of
the instrument. A simpler operational test is included in Section 3 under Operator’s Checks.

NOTE

If the performance tests are to be considered valid, the following conditions
must be met:

a. The Signal Generator must have a 30-minute warmup.

b. The line voltage must be 100, 120, 220, or 240 Vac (+5%, —10%) from
48 to 440 Hz. The Voltage Selector Cam must be in the proper position.
Refer to Figure 2-1.

¢. The ambient temperature must be 0 to 55° C for the Level Accuracy
and Flatness Test.

4-2. EQUIPMENT REQUIRED

Equipment required for the performance tests is listed in Table 1-2, Recommended Test Equipment.
Any equipment that satisfies the critical specifications given in the table may be substituted for the
recommended model(s).

4-3. PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated on Table 4-2 which is the Performance Test Record.
The Performance Test Record located at the end of this section lists all of the tested specifications
and their acceptable limits. The results recorded at incoming inspection can be used for comparison
in periodic maintenance and troubleshooting and after repairs or adjustments.

4-4. CALIBRATION CYCLE

This instrument requires periodic verification of performance. Depending on the use and environmental
conditions, the instrument should be checked using the following performance tests at least once each
year.

4-5. ABBREVIATED PERFORMANCE TESTING

In most cases, it is not necessary to perform all of the tests in this section. Table 4-1 shows which
tests are recommended for various situations. The Operator’s Checks in Section 3 should be the first
step in all testing situations.
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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 time per division setting would not be specified and the operator would set that
control so that the analyzer operates correctly.

It is also assumed that the person performing the tests will supply whatever cables, connectors, and
adapters are necessary.

Table 4—1. Abbreviated Performance Tests

Section 3

Functional Checks Performance Test Number and Name

Testing Situations i S 3 e 5
Spectral |Output Level Output
Basic HP-IB Purity Accuracy | Modulation Leakage SWR
And Flatness
Incoming inspection or
Overall Performance X X X X X X X
Verification
After Complete
Adjustment X X . X X X
After Reference
Repairs to Service
Assembly: | Sheet No.
Al 21 X
A2 21-24 X
A3A1 9 X X FM
A3 9 X
A3 10 X X FM
A3 11 X X
A3 12 X X
A3 13 X X FM
A3 14 X X FM
A3 15 X X FM
A3 16 X X
A4 1 X X
A4 2 X X
A6 4 X X X AM
A6 5 X X X
A6 8 X
A7 9 X X
A8 3 X X
A9 8 X X X X X
A10 6 X
A10 7 X X X
A10 8 X
Al1 17-20 X X X X
A15 25 X
A16 25 X
FL1 3 X X

4-2
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Performance Test 1

SPECTRAL PURITY TESTS

Spurious Signals

Residual AM

Residual FM

SSB Phase Noise (1 Hz Bandwidth)

Specifications

Electrical Characteristics Performance Limits Conditions

Spurious Signals:

Harmonics < —30 dBc < +7 dBm output levels
Non-harmonics < —60 dBc > 2 MHz from carrier in CW mode
> 5 kHz to 2 MHz from carrier in
CW mode
< —60 dBc 0.1 to 130 MHz
< —72 dBc 130 to 260 MHz
< —66 dBc 260 to 520 MHz
< —60 dBC 520 to 1040 MHz
Sub-harmonics None

Residual Modulation CW Mode:

AM < 0.04% 0.1 to 1040 MHz
(0.5 to 15 kHz Post Detection
Noise Bandwidth)

FM < 4Hzrms 0.1 to 130 MHz
(0.3 to 3 kHz Post Detection < 1Hzrms 130 to 260 MHz
Noise Bandwidth) < 2Hzrms 260 to 520 MHz

< 4 Hz rms 520 to 1040 MHz

FM < 6 Hz rms 0.1 to 130 MHz
(0.05 to 15 kHz Post Detection < 15Hzrms 130 to 260 MHz
Noise Bandwidth) < 3 Hzrms 260 to 520 MHz

< 6 Hzrms 520 to 1040 MHz

SSB Phase Noise 20 kHz offset from carrier

< —124 dBc/Hz 0.1 to 130 MHz
< —136 dBc¢/Hz 130 to 260 MHz
< —130 dBc/Hz 260 to 520 MHz
< —124 dBc/Hz 520 to 1040 MHz

Description

Spurious signals are checked using a spectrum analyzer. Residual AM and FM Modulation are checked
using a measuring receiver. SSB phase noise is measured using a phase noise measurement system.

Performance Test 1 4-3
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Equipment
Spectrum Analyzer.................... HP 8568B or HP 8558A/853A (Harmonics/Spurious Tests)
Measuring Receiver ............... ... ... HP 8902A (Option 003 for Optional Residual FM Tests)
Sensor ModUle ... ..ot e HP 11722A
Digital MUltimeter . .. ..ottt i e HP 3466A
AM/FM TeSt SOULCE . . v ottt ettt e e et e et e et e e e ettt it eaa HP 11715A
Cable (UG-21D/U type N CONNECLOTS) . . .« vt vtettn ittt tin e, HP 11500B
Cable (UG-88C/U BNC and dual banana plug connectors)....................... HP 11001-60001
Synthesized Signal Generator/(LO for Optional Residual FM Test) ..................... HP 8662A
Phase Noise Measurement SySteIM . ... ..ouvttttttnnne ettt HP 3048A

Procedure

Spurious Signals Test

1. Set the spectrum analyzer as follows:

Center FreqUENCY . ...ttt ettt et e e e e s 100 kHz
FreqUenCY SPaN . ..ttt ettt ettt e 30 kHz
Resolution Bandwidth . ... ... i e e e 300 Hz
Reference Level .. ...ttt e e +7 dBm

2. Set the Signal Generator as follows:

FrOQUENICY . vttt ettt et e e e e e e 100 kHz
Frequency Increment .. ...ttt e 100 kHz
AMPHEUAE . oot e +7 dBm
ModUlation . . ..ot e e s Off

3. Connect the RF OUTPUT of the Signal Generator to the input of the spectrum analyzer as
shown in Figure 4-1. Verify that all harmonics are < —30 dBc, all non-harmonics 2 MHz from
the carrier are < —60 dBc, all non-harmonics 5 KHz to 2 MHz from carrier are < —72 dBe,
< —66 dBc, < —60 dBc for each frequency band shown in the table, and that there are no sub
harmonics as the frequency is incremented from 100 kHz to 1040 MHz.

Results
Spurious Signals
Actual Max.
Harmonics | <x-30dBc
Non-Harmonics _ | <-60dBc
(> 2 MHz from carrier)
5kHzto 2 MHz fromcarrier | _ | < — 60dBc, 0.1 tp 130 MHz

< —72 dBc, 130 to 260 MHz
< —66 dBc, 260 to 520 MHz
< — 60 dBc, 520 to 1040 MHz

Sub-Harmonics | None
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4. Verify the residual AM of the measuring receiver as follows:

NOTE

Adjust the Center Frequency, Frequency Span, and Resolution Bandwidth
controls as required.

Performance Tests

Change the frequency increment from 100 kHz to 10 MHz at 10 MHz, if

desired.

a. Connect the modulation output of the measuring receiver to the input of the digital
multimeter and the AM output of the AM/FM test source to the input of the measuring
receiver as shown in Figure 4-2. Nothing should be connected to the audio input of the

AM/FM test source.

HP 8657A SIGNAL GENERATOR

)000000000000000000

o o oo o alopoocooq RF SPECTRUM ANALYZER
o oloeo ESE’SSESSSS@ QUTPUT INPUT
Qjopoooo
Figure 4—1. Spurious Signals Test Setup
HP 8302A

MEASURING RECEIVER

o L ]

o

o™ = —
SEEEE peeeee ESSSS - Al AM/FM TEST SOURCE
L M
GRe 0 ooog O INPUT QUTPUT
o O O oooocoo o00od @

INPUT

DIGITAL MULTILMETER

Figure 4-2. Measuring Receiver Residual AM Verification Test Setup

Performance Test 1
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Residual AM

NOTE

The residual AM specification of the Signal Generator is not equivalent
to the published specification of the HP 8902A Measuring Receiver. To
make a valid residual AM measurement, the residual AM of the measuring
receiver should be at least 3 dB better than the specification being tested. In
order to verify that the residual AM of the measuring receiver is adequate
to measure the Signal Generator’s residual AM specification, the residual
AM of the measuring receiver must be verified to ensure the validity of the
measurement. If the Signal Generator’s residual AM is measured frequently,
it is not necessary to verify the residual AM of the measuring receiver each
time; however, it is recommended that it be verified monthly to ensure an
accurate measurement.

. Set the measuring receiver as follows:

Measurement . ...... ..o e e e e e Frequency

. Set the AM/FM test source as follows:

Test MOde . .o\ e et e e e FM
. Tune the carrier frequency on the AM/FM test source for a measuring receiver reading of
12.5 +£0.1 MHz.
. Set the digital multimeter as follows:
FUNCtion . ... e e e e Vac
Range . ... e e 200 mV
Set the measuring receiver as follows:
MeaSUTEIMENE . ..ottt ittt et ittt ettt et et et e AM
2 0 S ) 17 R 50 Hz
| ) T 1 A 15 kHz

. The digital multimeter should indicate 3.28 mV or less.

NOTE

To make a valid residual AM measurement, the residual AM of the mea-
suring receiver should be at least 3 dB better than the specification being
tested or 0.028%. With an output sensitivity of 10%/V, the corresponding
output level is 2.80 mV.
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. Set the measuring receiver as follows:

IMEASUTCITIENE - . e v v e e et oeeoeasonanrasesessnsosesassnsesesassnsosessnsnsenennonnsos AM
DEtCEOT - v v et e ee s eeeeesesenossesanesensosesssosonnesnnsaennssnsnsasnansnns Peak+
HP Fil O, ...ooiitieereneesesseaenaenseoesoasosososassnnsscssasononsnssesssnnsoss 50 Hz
P BT . .ottt e i eeeeeeeeenesasnnoseacesssesnnnonssssoeannsnsnesssnnnnnnnnns 15 kHz
FM De-Emphasis .....ccouviuuintiieiuiieneiarorereonssreacearassantseeaiseanmenss off
. Set the Signal Generator as follows:
PrEQUEIICY « ot eveeeenienetaetn et eeeennaaeaasansnecesaassaceesaotanennrasonesansans Any
o) DT LY R 0.0 dBm
MOQUIATIOM . « o v ettt eeeteeeesenenenneeanseosessssssasasessaasesanssonnsonsossnsssns off
. Set the digital multimeter as follows:
DO OM & v ettt et eee et e e et snaseeaaseseansesesesseassassssssonannssssasanananons Vac
RANEE. . o\ vt itetteraettieetaeasasaensasesasassosasaseassssssstasscsnsscncses 200 mV

. Connect the RF QOUTPUT of the Signal Generator to the input of the measuring receiver and

the modulation output of the measuring receiver to the input of the digital multimeter as shown
in Figure 4-3.

. The digital multimeter should indicate <4.00 mVrms.

Actual Maximum

< 4.00 mvVrms

INPUT

DIGITAL MULTILMETER

HP B8657A SIGNAL GENERATOR

MODULATION
B i OQUTPUT
0 ofjooo] o globoooa RF MEASURING RECEIVER
- o|388[835|S EE555 @uIRul INPUT

Figure 4-3. Residual AM Test Setup

Performance Test 1 4-7



Performance Tests

Residual FM

NOTE

Model 8657A

A standard HP 89024 can be used to verify the residual FM specifications in
the heterodyne band of frequencies. Tests performed at these frequencies will
verify that in all probability, the instrument meets its specifications. If the
HP 8657A has been repaired or the heterodyne band of frequencies do not

pass, the Optional Residual FM Test (steps 10a-13a) should be performed.

10. Set the measuring receiver as follows:

IMEABUTEINENL . . .. e et vseeeeeooonnnnecessasnasasessescsssssesssssssnssassansnsnssns FM
DOtOCTOT ..o vvoeeesteensneeeeeeeasseenaeseeeosnsessonaseasnsssscasssasassssnnnnans RMS
FM De-Emphasis ......cuvunineinniieeiaeiuenreneeeassssentonsensasssassaatoncenns off
Automatic OpPeration ........c.ouivuiierieiiiersieeeesiiseeereroansoneonsscncans Selected
11. Set the Signal Generator under test as follows:
PPOQUENCY « . vcccecueiriviercnononsensassostssosonsoncnanacsassssosasses Any From Chart
Ampltude. ... ..ottt it i i ittt ittt 0.0 dBm
MoOQUIBLION . . .ot vieeirierereeeeeeerrenaceassosrsesasnsssassssssnnsasssnnnnassanes off

12. Connect the RF OUTPUT of the Signal Generator under test to the input of the measuring
receiver as shown in Figure 4-4.

HP 8657A SIGNAL GENERATOR
——

|

000
[1[1]1]
oo?

oboo

0000
0000

0 o
a @

[1]e]e]1]
onoo
0000
[1]s]o]1]

RF
QUTPUT

INPUT

MEASURING RECEIVER

Figure 4—4. Residual FM Test Setup

13. Set the Signal Generator frequency and select the measuring receiver high-pass and low-pass
filters as indicated in the following table. Verify that the measured results do not exceed the

limits specified.
Modulation Analyzer Fiiter Results (Hz rms)
Frequency (MHz) | Luon pass (Hz) | Low Pass (kHz)|  Actual | max.
0.15 to 129.99999 300 3 <4
0.15 to 129.99999 50 15 <6
Optional Residual FM Test

The Residual FM Test gives confidence that the HP 8657A is passing all its Residual FM specifications.
The Residual FM of the HP 8657A can be checked at all frequencies with an HP 8902A Option 003
and an external local oscillator (LO). The residual FM of the external LO must be less than the
internal LO of the HP 8902A and the residual FM of the HP 8657A.

4-8
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RF
QUTRUT SIGNAL GENERATOR
HP 8657A SIGNAL GENERATOR o7 Lo I
Y S eea——| ] SENSOR INPUT |
o ofEcaloclabesged |Swur MORULE,  Re weur| MEASURING RECENER
RS R
Figure 4—4a. Residual Test Setup
10a. Set the measuring receiver as follows:
MEABUIEIMEIE . . . . v v o v eeveerennnsoeenancesseasesesnsasossssssonansnsanannsscssossns FM
DOLCEOT - e e v eeeeeeeeanennsasoesenssesensessonsonsasensansncesssasasssosennsanss RMS
FM De-EmpPhasis .....ovovniureiuirneneniiererararaesustarssnonsserorscsescosseans Off
Automatic Operation .........ociuiuiiiieiiiiiiiieiiiiiiia e Selected
11a. Set the Signal Generator under test as follows:
FROQUENCY - e oo ovvrnnenennasosssessassoserasasnsoansossssussssososonns Any From Chart
e 1ot s - Y 0.0 dBm
MOQUIBLION . . .ottt teiiieeeeeneeeseasassnsassosoassssssnonsasssassssnsasssnnnsnsss off

12a. Connect the instruments as shown in Figure 4-4a.

13a. Set the Signal Generator frequency and select the measuring receiver high-pass and low-pass
filters as indicated in the following table. Verify that the measured results do not exceed the

rev.03MAR89

limits specified.
Optional Residual FM Test Specifications

Moduiation Analyzer Fliter Resuits (Hz rms

Signal Generator ( )
Frequency (MH2) | \uop, pags (Hz) |Low Pass (kHz)| Actal | Max.
0.15to0 130 300 3 <4
130 to 260 300 3 <1
260 to 520 300 3 <2
520 to 1040 300 3 <4
0.15 to 130 50 15 <6
130 to 260 50 15 <15
260 to 520 50 15 <3
520 to 1040 50 15 <6

Performance Test 1 4-9



Performance Tests Model 8657A

SSB PHASE NOISE (1 HZ BANDWIDTH)

Description

Single-sideband (SSB) phase noise of the HP 8657A is measured at the offset frequency of 20 KHz
by the HP 3048A Phase Noise System using its Phase Lock Loop measurement type. The system
software provides both the measurement program and the BASIC operating system for the controller.
This procedure provides the steps for entering the specific measurement parameters required for this
test.

NOTE

This test measures the total SSB phase noise of both generators. This test
assumes that the noise level of the reference source you are using is lower
than or equal to the noise level of the HP 8657A being tested. If the reference
source’s phase noise level is equal to the HP 8657A’s, the actual noise level
for both sources is 3 dB below the level measured by the HP 3048A.

1. The HP 3048’s BASIC operating system and system software must be loaded, the HP 8657A’s
HP-IB address entered, and system operation verified before this test is run. Refer to the
HP 3048A Phase Noise Measurement System Operating Manyal, Appendix A for the required
procedures.

2. If you are not at the HP 3048A’s Main Software Level, press the Done or Abort Softkey. The
Main Software Level menu provides access to each of the HP 3048’s main functions. You will
always return to this menu when you exit the selected function.

@ a

TO MAKE A PHASE NOISE MERSUREMENT:

1) Define the measurement............ccouvees [ Preas ‘Define Mermnt’ ]
2) Measure the noise.
A. Repeat the previous messurement...[ Press ‘Repeat Merant.’]

OR B, Make a nev measurement............ [ Press ‘New  Marant.’)
To describe the system hardware configuration...... [ Press ‘System Config’ 1
To access the latest graph of test results......... { Press ‘Access Graph® )
To load a typical seasuresent and its graph........ [ Press ‘Systea Preset’ ]
To perform advanced-user operations................ [ Preas ‘Spcl. Funct’n’l

Defining the Measurement
3. Press the Define Msrmt Softkey to display the Measurement Definition Menu.
4. Press the Test Files softkey.
5. Position the curser at the file labeled HP EXAMPLE RF SYNTHESIZER (8662/3 DCFM).

6. Press the Load File key. After the HP 3048A has completed the file loading sequence, press the
Done key.

4-10 Performance Test 1
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NOTE

This example file contains many of the measurement parameters required
for this test. Table 4-2 lists the paramaters that have been loaded from this
file. The following steps will guide you through the process of making the
necessary changes to the parameters to meet the specific requirements of
this test.

7. Press the Instr Params key. Enter a carrier frequency of 640 E+6 Hz. Enter a Detector/Disc.
Input frequency of 640 E+6 Hz. Enter a VCO Tuning Constant of 1 E+3 Hz/volt. Enter the
Voltage Tuning Range of VCO as 5 volts. The remaining entries do not need to be changed. Press
the Done key.

8. Press the Calibr Process key. Press the Tuning Const key to select Compute from expected T.
Constant. Press the Done key.

9. Press the Source Control key. Press the Ref. Source key as needed to select 8657A SYSTEM
CNTRL. Press the Done key when you have completed this operation.

NOTE

The HP 8657A under test is configured as the reference source in this
display to enable the HP 3048A to control it using control routines built into
the HP 3048A’s software. The measurement results will still reflect the noise
level of the HP 8657A under test. If you are not able to select the HP 8657A
as the reference source using the Ref. Source key, then the HP 8657A has
not yet been entered into the HP 3048A’s Configuration Table. To enter
the HP 8657A, return to the Main Software Menu and press the System
Config key.

10. Press the Define Graph key. Enter an appropriate graph title for your test. Press the Done key
to exit this menu, and then press the Done key again to return to the Main Software level.

Beginning the Measurement
11. Press the New Msrmnt key to begin the phase noise measurement.

12. When the hardware connect diagram appears in the display, connect the HP 8657A and reference
source to the HP 3048A as shown. (Note that the reference source is labeled USERS’s DUT on
the screen. Figure 4-5 also shows the cable connections for this measurement.)

13. Adjust the reference source’s center frequency to 640 MHz and its amplitude to 0 dBm. (The
HP 8657A’s setting will be adjusted by the HP 3048A via its HP-IB connection.)

Performance Test 1 4-11
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HP 3561A DYNAMIC
SIGNAL ANALYZER

HP—1B

HP 8657A
SIGNAL GENERATOR ( I

PHASE NOISE
INTERFACE

el e—T] H

o
o D
=}

[ofs]s}
[afs]o]8}
agoo
0000
oooo
ogoo
gooo
oooo

aog

oloo
oo

olaao
=]

REFERENCE SOURCE

—
J RF OUTPUT

L]
MOD RF
INPUT/QUTPUT OUTPUT

4-12

Figure 4-5. Setup Diagram for SSB Phase Noise Measurement

14. After you have connected the cables, press the Proceed key to run the measurement. (If you wish
to measure the phase noise level of the HP 8657A at other center frequency settings after this test
is completed, change the center frequency on the reference source to the desired frequency. Enter
the desired frequency as the carrier frequency and detector/disc input frequency in the Source
and Interface Parameter Entry menu.)

NOTE

If the noise level measured by the HP 3048A exceeds the HP 8657A’s
specified noise level and the exact noise level of the reference source is
not known, the exact level of each source should determined by measuring
each source against a third signal source and comparing the measurement
results for all three measurements.

15. The Measured SSB Phase Noise should be at or below the specified value.

SSB Phase Noise Carrier
Offset from Carrier Frequency
Min. Actual (MHz)
20 kHz —124 dBc/Hz 0.1t0 129
—136 dBc/Hz 130 to 260
—130 dBc/Hz 260 to 520
—124 dBc/Hz 520 to 1040

Performance Test 1
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Parameters

Data

Measurement Type
Frequency Range

Phase Noise Using a Phase Lock Loop

Start Freq. 1 Hz

Stop Fregq. 100 E + 3 Hz
Averages 4

Source Parameters

Carrier Frequency 500 E + 6 Hz
Detector/Discr. Input Frequency 500 E 4 6 Hz
VCO Tuning Constant 25 E + 3 Hz/V
Cenier Voltage of VCO Tuning Curve | 0 Volts
Voltage Tuning Range of VCO +2 Volts

VCO Tune-Port Input Resistance 600 ohms

Internal Phase Detector

5 MHz to 1600 MHz

Phase Detector Constant
VCO Tuning Constant
PLL Suppression

Measure the Detector Constant
Measure the VCO Tuning Constant
Will be verified

Source Control T
USER"S SRCE
MANUAL CNTRL

REF “OURCE
ZA
SYSTEM CNTRL

oFn

DN CONV. HF 11242R

NOT IN USE

TIME EASE

NOT IN USE

TUNE VOLTAGE

Define Graph
Title

Minimum X
Maximum X
Minimum Y
Maximum Y

Graph Type

RF SYNTHESIZER VERSUS HP 8662/3A
USING DC FM.

1 Hz

100 E + 3 Hz

—170

0

Single Sideband Phase Noise (dBc/Hz)

Performance Test 1

Table 4-2. Parameter Data Loaded from HP Example RF Synthesizer (HP 8662/3 DCFM file)
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Performance Test 2

OUTPUT LEVEL ACCURACY AND FLATNESS TESTS

o Level Flatness
o Absolute Level Accuracy

Specifications

Electrical Characteristics Performance Limits Conditions
Output
Level Range +13 dBm to —143.5 dBm Into 50 ohms
+10 dBm to —143.5 dBm 100 kHz to 1 MHz
Resolution 0.1 dB
Absolute Level Accuracy(!) | < +1.0dB Output levels of +7 dBm to —127 dBm
< +15dB > +7 dBm
Level Flatness < 1+0.5dB Output level setting of 0.0 dBm;
frequencies form 100 kHz to 1040 MHz
(1) Absolute level accuracy includes allowances for detector linearity, temperature, flatness, attenuator accuracy,
and measurement errors.

Description

Output level accuracy and flatness are verified using a measuring receiver and a sensor module.

Equipment
Measuring Receiver ....... ...t e e e HP 8902A
Sensor Module . ......oiininet it e e e e HP 11722A

4-14 Performance Test 2
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Procedure

Level Flatness

1. Connect the sensor module to the measuring receiver. Zero and calibrate the sensor module and

measuring receiver.

2. Connect the sensor module to the Signal Generator as shown in Figure 4-6.

HP 8657A SIGNAL GENERATOR

E,. [ ——— SENSOR INPUT |
o ogeolesleEssssg |5, MORUEe MEASURING RECEIVER
cooflooo|apooaog UTPUT |
o ={g°°|FeE|S E88559 @

Figure 4-6. Output Level Accuracy and Flatness Test Setup

3. Set the measuring receiver as follows:

Y G T30 5 44 U3 oL G RF POWER
DS PlaY ... e e LOG
FreqUenCY ..ot e et 150 kHz
Frequency Increment . .......ooiiuiiiinitiiin ittt et e i s 100 kHz
4. Set the Signal Generator as follows:
FreqUENCY .« .o e e 150 kHz
Frequency Increment ......... ... i e e 100 kHz
AMPHtUde . . ..ot e e e e 0.0 dBm
ModUlation . ..ottt e e e e Off

5. Wait for the power measurement to settle and then select DISPLAY RATIO to set a 0.0 dB.

reference.

6. Step the Signal Generator and measuring receiver through the frequency range of 150 kHz to

1040 MHz (use 10 MHz steps above 10 MHz) and record the highest and lowest readings.
Highest Reading Frequency

__ Lowest Reading ___ Frequency

The amplitude variation should not exceed 1.0 dB. Record the maximum variation
(highest reading — lowest reading).

<1.0dB
Absolute Level Accuracy
7. Set the Signal Generator as follows:
Brequency .. ... e e e, 3 MH:z
Amplitude . . ..o et +13 dBm
Amplitude Increment . . ... ... i i i i it et e et e e, 5 dBm
Modulation . . . ... e et e e off

Performance Test 2 4-15
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4-16

8. Set the measuring receiver as follows:
IMEASUTEIMENE .« . . oot ettt it ettt et e e e e ettt e r e e e et e e i RF POWER

9. Begin decrementing the Signal Generator’s amplitude in 5 dB steps. At each step, the measuring
receiver reading must be within the tolerances shown in the following Table, RF Output
Frequencies. Step the amplitude down to —2 dBm. Change the measuring receiver’s measurement
to TUNED RF LEVEL. If RECAL or UNCAL is displayed press and release the CALIBRATE
key. Continue to step the amplitude down to —127 dBm; and each time RECAL is displayed press
and release the CALIBRATE key.

RF Output Frequencies 0.15 to 1040 MHz

A;‘::t'it::e Minimum Actual Maximum
(dBm) (dBm) (dBm) (dBm)
+8.0 +6.5 - +9.5
+3.0 +2.0 - +4.0
-2.0 -3.0 - -1.0
-7.0 —-8.0 - —6.0
—-12.0 —13.0 -11.0
-17.0 -18.0 -16.0
—22.0 -23.0 - -21.0
—27.0 —28.0 - —26.0
—-32.0 —33.0 -31.0
-37.0 —38.0 - —36.0
—42.0 —43.0 - —-41.0
—47.0 —48.0 - —46.0
-52.0 —53.0 -51.0
—57.0 -58.0 - —56.0
—63.0 —63.0 —61.0
—67.0 —68.0 e —66.0
—-72.0 -73.0 - -71.0
-77.0 —78.0 - —76.0
—-82.0 —83.0 - —81.0
—-87.0 —88.0 - —86.0
—-92.0 —93.0 - —-91.0
-97.0 —98.0 - -96.0
-102.0 -1030 | —-101.0
-107.0 -1080 | —106.0
-112.0 -1130 | —-111.0
-117.0 —-180 | —-116.0
—122.0 -1230 | —121.0
—127.0 -1280 | —126.0

Performance Test 2
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Performance Test 3

MODULATION TESTS

¢ AC Modulation
AM Indicator Accuracy
Incidental Phase Modulation
AM Distortion
FM Indicator Accuracy
Incidental AM
FM Distortion
o DC Modulation
DC FM Center Frequency Accuracy
DC FM Center Frequency Stability

Specifications

Electrical Characteristics Performance Limits Conditions
Amplitude Modulation
Depth!!) 0 to 99% Output levels to < +7 dBm; frequencies from
100 kHz to 1040 MHz.
0 to 30% Output levels to +10 dBm; frequencies from
100 kHz to 1040 MHz.
Resolution 1%
Incidental Phase Modulation < 0.3 radian peak 30% AM depth and internal rates.
Iindicator Accuracy +2% (+£6% of reading) Depths < 90% and internal rates and levels
< 47 dBm.
AM Rates
Internal 400 and 1 kHz, £3%
External 20 Hz to 40 kHz 1 dB bandwidth, ac coupled
AM Distortion < 1.5% 0 to 30% AM
(internal rates, < 3% 31 to 70% AM
levels < +10 dBm) < 4% 71 to 90% AM
FM Modulation
Maximum Peak Deviation
(Afpk):(2)
Rates > 25 Hz (ac mode) 99 kHz 0.1 to 130 MHz (fc)
Rates > 50 Hz (ac mode) 50 kHz 130 to 260 MHz (fc)
Rates > 50 Hz (ac mode) 99 kHz 260 to 520 MHz (fc)
Rates > 25 Hz (ac mode) 99 kHz 520 to 1040 MHz (fc)
(1) am Depth is further limited by the Indicator Accuracy specification.
(2) FM deviation is further limited by the Indicator Accuracy specification.
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Electrical Characteristics

Performance Limits

Conditions

FM Modulation (cont’d)
Maximum Peak Deviation
(Afpk): ®) (cont'd)

Rates < 25 Hz (ac mode)
Rates < 50 Hz (ac mode)
Rates < 50 Hz (ac mode)
Rates < 25 Hz (ac mode)

Rates (dc mode)

Center Frequency
Accuracy (dc mode)

Stability (dc mode)

Resolution
Incidental AM

Indicator Accuracy(3)

FM Distortion (Total Harmonic
Distortion)(4:5)

FM Rates:
Internal
External

4000 x Rate Hz
1000 x Rate Hz
2000 x Rate Hz
4000 x Rate Hz

99 kHz
50 kHz
99 kHz
99 kHz

+500 Hz
+ 125 Hz
+ 250 Hz
+ 500 Hz
< 10 Hz/hour

0.1 kHz
1 kHz

< 0.1%
15% of reading
<0.5%

400 and 1 kHz, +2%
dc to 50 kHz
dc to 100 kHz

0.1 to 130 MHz (fc)
130 to 260 MHz (fc)
260 to 520 MHz (fc)
520 to 1040 MHz (fc)

0.1 to 130 MHz (fc)
130 to 260 MHz (fc)
260 to 520 MHz (fc)
520 to 1040 MHz (fc)

0.1 to 130 MHz (fc)
130 to 260 MHz (fc)
260 to 520 MHz (fc)
520 to 1040 MHz (fc)

Deviations < 10 kHz
Deviations > 10 kHz

< 20 kHz peak deviation and internal rates:
> 500 kHz (fc)

At internal rates.

> 3 kHz peak deviations and at internal rates.

ac coupled, 1 dB 20 Hz to 50 kHz.
+3 dB.

(3) FM deviation is turther limited by the Indicator Accuracy specification.

(4) FM distortion only applies at deviation up to 25 kHz or 130 < fc <260 MHz, and 50 kHz for 260 < fc < 520 MHz. Typical total
FM distortion (harmonic and non-harmonic) is less that 1.5% for all specified deviations and external rates of dc to 100 kHz.

(5) Typically < 0.5% THD for peak deviations > 1 kHz and at internal rates.

AC MODULATION

Description

AC modulation specifications are verified by measuring the specified parameters with a measuring
receiver. Distortion is verified by measuring the demodulated output from the measuring receiver

with a distortion analyzer.
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Equipment
Measuring ReCeIVET . ... ......uiiinn ittt i i HP 8902A
SENSOr MOAUIE . ... e e e HP 11722A
AUIO SOUTICE - . v ettt ettt e e e e ettt e e e e e e e et e e HP 8903B
AM/FM TSt SOULCE . . .ttt ettt et et et e et e e ety HP 11715A
Cable (UG-21D/U type N CONNECLOTS) . . .« vvvver ittt eaneen.. HP 11500B
Cable (UG-88C/U BNC and dual banana plug connectors ....................... HP 11001-60001

Procedure

AM Indicator Accuracy

1. Connect the RF OUTPUT of the Signal Generator to the input of the measuring receiver as
shown in Figure 4-7.

HP 8657A SIGNAL GENERATOR
i N e— ]

o o
o O

RF
BUTPUT INPUT MEASURING RECEIVER

D
=]
o

000

[=]
oo
a

£oo

[=]
o
=]
=]

ooao
0000
oooo
oooo
oooo
oooo
aooo

Figure 4-7. Modulation Test Setup

2. Set the measuring receiver as follows:

A TR0 D =y 0= | A N AM
1] 7=t ) OO e Peak+
D ) 117 A PR 300 Hz
0 S ) 17 O 15 kHz
FM De-Emphasis .. ...ouuiniiii ettt eiiiiiiiaaens e Off
Automatic OPeration .. ... ...ttt e Selected
3. Set the Signal Generator as follows:
FreqUENCY . ... oei ittt e e 100 MHz
AmMPItUAe . . ottt e e +7 dBm
Modulation . ...ooviiii i i e e e 1 kHz (Int.) AM 10%

4. Set the AM depth to the values listed in the following table and verify that the measured results
are within the limits specified.

5. Repeat step 5 with the Signal Generator set to frequencies of 240 MHz, 400 MHz and 1040 MHz.

6. Select the measuring receiver’s 50 Hz high-pass filter. Verify the AM accuracy with the Signal
Generator frequency at 100 MHz and internal 400 Hz AM modulation.
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Results
MHz AM Depth

Min. Actual Max.

10% 7.4% - 12.6%

100 30% 26.2% - 33.8%

70% 63.8% o 76.2%

90% 82.6% - 97.4%

10% 7.4% 12.6%

P 30% 26.2% 33.8%

Y 70% 63.8% 76.2%

90% 82.6% 97.4%

10% 7.4% - 12.6%

0 30% 26.2% . 33.8%

& 70% 63.8% - 76.2%

90% 82.6% - 97.4%

10% 7.4% - 12.6%

04 30% 26.2% o 33.8%

[ 70% 63.8% - 76.2%

90% 82.6% - 97.4%

Incidental Phase Modulation
7. Set the measuring receiver as follows:
IMEASUIEIMENL . « . o v vttt ettt et tee e e aane et seenaeeeneeeaneareineenns Phase Modulation
D2 02 T 1= U 300 Hz
L Bl e . o vt e e et e e e e et et e e e et 15 kHz
DIELECLOT .« v o vt e et e e e e e et e et et e et Peak+
. Set the Signal Generator as follows:

FrOQUENICY vt vttt ettt sttt ettt e et e e e e e et 100 kHz
Frequency INCrement .. ... .....outuinuieintoi et eie e eenne, 100 kHz
AMPIEUE .+ oottt e e +7 dBm
MOAUIALION . o ettt ettt e e 1 kHz (Int.) AM 30%

. Step the Signal Generator through the frequency range of 150 kHz to 1040 MHz use 10 MHz

steps above 10 MHz) and record the highest reading. The highest reading should not exceed the
limit specified.

Signal Generator Frequency Result
Min. Max. Actual Max.
150 kHz 1040 MHz _ | < 0.3radian peak

Performance Test 3
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AM Distortion

10.

11.

12.

Set the measuring receiver as follows:

MeasUrement . . ...ttt e e e e 1 kHz Audio Distortion
HP Falter ..o e e e 300 Hz
L P Fer . .o e 15 kHz
=3 =117 ) GO Peak+

Set the Signal Generator as follows:

FreqUENCY . ..ottt e e e 10 MHz
Ampltude . ... e e +7 dBm
Modulation . . ..o e e 1 kHz (Int.) AM 30%

Set the AM depth to the values listed in the following table and verify that the measured results
do not exceed the limits specified.

13. Repeat step 13 with the Signal Generator set to frequencies of 240 MHz, 400 MHz, and 1040 MHz.
Results
MHz AM Depth
Actual Max.
30% e < 1.5%
100 70% - < 3.0%
90% < 4.0%
30% - < 1.5%
240 70% < 3.0%
90% < 4.0%
30% - < 1.5%
400 70% - < 3.0%
90% - < 4.0%
30% [ < 1.5%
1040 70% - < 3.0%
90% - < 4.0%
FM Indicator Accuracy
14. Set the measuring receiver as follows:
1Y T TSV =5 o0 V=) o ¥/ FM
0] 7= 7o) Peak-+
3 8 S 1 7= 300 Hz
) 5 S ) 7= O 3 kHz
15. Set the Signal Generator as follows:
FreqUENCY . .\ttt e 100 MHz
) 1§ 110 U L= N +7 dBm
Modulation .. ..ovii e i e e e e e 1 kHz (Int) FM 5 kHz
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16. Set FM deviation to the values listed in the following table and verify that the measured results
are within the limits specified.

Results
FM Deviation
for 100 MHz Min. Actual Max.
5.0 kHz 4.75 kHz - 5.25 kHz
30.0 kHz 28.50 kHz - 31.50 kHz
70.0 kHz 66.50 kHz . 73.50 kHz
99.0 kHz 94.05 kHz - 103.95 kHz

Incidental AM

The incidental AM specification of the Signal Generator is not equivalent to the published specification
of the HP 8902A Measuring Receiver. To make a valid incidental AM measurement, the incidental AM
of the measuring receiver must be four times better than the specification being tested. In order to
verify that the incidental AM of the measuring receiver is adequate to measure the Signal Generator’s
incidental AM specification, the incidental AM of the measuring receiver must be verified to ensure the
validity of the measurement. If the Signal Generator’s incidental AM is measured frequently, it is not
necessary to verify the incidental AM of the measuring receiver each time; however, it is recommended
that it be verified monthly to ensure an accurate measurement.

17. Verify the incidental AM of the measuring receiver as follows:

a. Connect the FM divide-by-4 output of the AM/FM test source to the input of the measuring
receiver and the 50 ohm output of the test oscillator to the audio input of the AM/FM test
source, as shown in Figure 4-8.

b. Set the measuring receiver as follows:

Y T L0 =3 oV oL Frequency
i sozn St
MEASURING RECEIVER AUDIO SOURCE
I e—
: -
e M +4 T
e nooos o | fu el AM/FM TEST SOURCE

Figure 4—-8. Measuring Receiver Incidental AM Verification Test Setup

c. Set the AM/FM test source as follows:
LD (5 L= PPt FM

d. Tune the carrier frequency on the AM/FM test source for a measuring receiver reading of
100 MHz +0.1 MHz.

e. Set the test oscillator as follows:

T L) oV 20 PP 1 kHz
OULPUL AtEeNUALOT . . .ottt ettt ettt it —~10 dBm
AmPlitude COUTSe ..\t uv ettt ettt Fully cecw
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18.

19.

20.
21.

Performance Tests

f. Set the measuring receiver as follows:

MeEASUTEIMENT .« o\ttt ettt et ettt et et et e FM
B =3 =] 7o) G P Peak+
HP Falter. .o e e e e e 300 Hz
L FHlter . oottt e e 3 kHz

g. Increase the output of the test oscillator by rotating the Amplitude Coarse control clockwise
until the measuring receiver indicates 20.0 kHz +0.1 kHz peak deviation.

h. Set the measuring receiver as follows:
MEASUTEIMENL . ..ottt e et e e e ettt e e e e e et e et AM
1. The modulation must be < 0.02% AM to test the incidental AM of the Signal Generator.

Set the measuring receiver as follows:

MEASUTEINEIT .« .\ v vttt ettt ettt et et ettt ettt et e e e AM
DOl O vttt Peak+
HP Falter .o e e e e e e e 300 Hz
50 S 75 A 3 kHz
Set the Signal Generator as follows:

AMPHtude . . ..o e +7 dBm
ModUlation . . oottt 1 kHz (Int) FM 20 kHz

Connect the equipment as shown in Figure 4-7, Modulation Test Setup.

Set the Signal Generator frequency to a value within the range specified in the following table
and verify that the measured result does not exceed the limit specified.

Signal Generator Frequency Result
Min. Max. Actual Max.
10 MHz 1040 MHz - < 0.1%
NOTE

Below 10 MHz, the incidental AM of the Signal Generator is less than that
of the measuring receiver.

FM Distortion

22.

23.

Set the measuring receiver as follows:

Measurement . .. ...t e e et e e FM
DeteCtOr . oo e e Peak+
3 0 S 175 PPt 300 Hz
LP Filter. . oot e e 3 kHz
Set the distortion analyzer as follows:

Function ...... ... ..o e Distortion
Analyzer Input Select . . ... ... e Distortion
Frequency . ... oo e e 1 kHz
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24. Set the Signal Generator as follows:

FreqUENCY .« . 100.0 MHz
AMPITUGE . . ettt e e e +7 dBm
Modulation . ..ot e e e 1 kHz (Int) FM

25. Connect the equipment as shown in Figure 4-7, Modulation Test Setup.
26. Verify that the measured Total Harmonic Distortion does not exceed 0.5%.

27. Set the Signal Generator FM deviation to a value within the range specified in the following table
and verify that the measured result does not exceed the limit specified.

FM Deviation Result
Min. Max. Actual Max.
3 kHz 99 kHz - <0.5%
NOTE

At peak deviations less than 3 kHz, residual FM and other type of
FM distortion become a greater portion of the distortion reading. If the
distortion falls within tolerance at or above 3 kHz, it may be safely assumed
that the Signal Generator meets the test requirements.

DC MODULATION

Description

DC FM specifications are verified by measuring the RF OUTPUT frequency offset with a frequency
counter.

Equipment

Frequency COUNtEr . ......uunnitet it HP 5328B OPT 31

HP B8657A SIGNAL GENERATOR

TIME BASE INPUT TIME  BASE
. Frr 0 ————77] (I3 REAR PANEL) QUTPUT
== . CHANNEL
0o olopooflo oJopoooo RF A OR C FREQUENCY COUNTER
o o|28EjeRE|2EBEBEH g loureur NPUT
(=] ojopoooo

Figure 4-9. DC FM Test Setup
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Procedure

DC FM Center Frequency Accuracy

28.

29.

30.

31.

Connect the RF OUTPUT from the Signal Generator to the INPUT of the frequency counter,
and connect the Signal Generator TIME BASE INPUT to the Frequency counter TIME BASE
OUTPUT as shown in Figure 4-9.

Set the frequency counter as follows:

INPU T o i i i e e e e et e et e e e, CHANNEL A
TRIGGER .. oo e ettt et e e e e e CHANNEL A
Set the Signal Generator as follows:

FreqUenCY . ... e e e e e 100 MHz
AMDItUAe . . . i i e e e 0 dBm
Modulation . ..ottt e e e et e e e DCFM

Set the Signal Generator FM deviation to a value for the frequency range specified in the
following table. Verify that the measured frequency does not exceed the limits specified.

Frequency DC FM Frequency
(MH2) Deviation(kHz) Offset(kHz) Drift(Hz/Hr)
0.1 to 130 1 to 99 __ +500Hz _____ #t0
130 to 260 1 to 50 _  +125Hz ____#10
260 to 520 1to 99 _ +250Hz ______#10
520 to 1040 11099 +500 Hz __ #10

DC FM Center Frequency Stability

32.

rev.16DEC88

Set the Signal Generator FM deviation and frequency as shown in the table above and verify
that the frequency drift does not exceed the limits specified.
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Performance Test 4

OUTPUT LEAKAGE TESTS

Specification

Leakage limits are within those specified in MIL STD 461B, and FTZ 1115. Furthermore, less than
1.0 1V is induced in a two-turn, 2.5 cm (1 inch) diameter loop held 2.5 cm (1 inch) away from the front
surface and measured into a 50() receiver.

Description

Output leakage is verified by holding a loop antenna 2.5 cm (1 inch) from the front surface of the Signal
Generator and measuring the resulting signal with a spectrum analyzer.

The loop antenna is suspended in a molding so that when the molding is in contact with a surface, the
loop antenna is one inch from the surface.

NOTE
The use of a screen room may be necessary to reduce external radiated
interference.
Equipment
One-Inch Loop Antenna . ........ouiiiiiiiiiii i it it iiin e HP 08640-60501
26 dB AP IEr ...ttt e e HP 8447D
Spectrum Analyzer. ... ... ... e HP 8558B or HP 8568B
500 Termination. . ... vuuuen ettt ittt it e HP 908A
Procedure

1. Connect equipment as shown in Figure 4-10.

NOTE

To avoid disturbing the antenna’s field and causing measurement error,
grasp the antenna at the end that has the BNC connector.

ANTENNA
INPUT
o SPECTRUM ANALYZER
HP 8657A SIGNAL GENERATOR 2
e Y
: E A e Tl — ] i| El QUTPUT
o olooofo olobooood RF WIDEBAND AMPUIFIER
- o|285|5E5|8EB5559 O.MT__J___'I“@T_
=] ojopocoo STEPS 1-4

Figure 4-10. Output Leakage Test Setup
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. Set the Signal Generator as follows:

10 D197 650006000000 00008008883000000080068060666060604090009000000565880860a808 100 MHz
AmpPHEUAe . . oo —107 dBm
MoOAUIAtION .« .« oottt e e off
. Set the spectrum analyzer as follows:
Center FreqUENCY ... .vvtttentt ettt ettt et ai i 100 MHz
Input Attenuation .. .......eu ettt e —40 dB
Reference Level . ... oot e s —20 dBm
Frequency SPan ... ...t oit i e e 20 MH:z
Resolution Bandwidth . ... e e 10 kHz

. View the signal on the spectrum analyzer and adjust the reference level controls of the spectrum

analyzer to set the —107 dBm signal from the Signal Generator to reference graticule line on
the spectrum analyzer display. Set the video filter to further separate the signal from the noise.
Disconnect the Signal Generator from the spectrum analyzer, and connect a 50 ochm termination
to the Signal Generator’s RF OUTPUT connector.

. Connect the one-inch loop antenna to the analyzer through the 26 dB amplifier as shown in

Figure 4-10. Hold the end of the loop antenna cylinder in contact with the front surfaces of the
Signal Generator. All signals and noise should be below the reference graticule line (i.e.,below
—107 dBm).

< —107 dBm (<1.0 xV) at 100 MHz

. Repeat step 5 for frequencies of 300, 500, 700, 900, and 1040 MHz.

< —107 dBm (<1.0 xV) at 300 MHz
< —107 dBm (<1.0 xV) at 500 MHz
< —107 dBm (<1.0 uV) at 700 MHz
< —107 dBm (<1.0 xV) at 900 MHz
< —107 dBm (<1.0 uV) at 1040 MHz
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SWR TEST

e < -4 dBm (10 dB Attenuator Pad Selected)
e > —3 dBm (Attenuator Pads Not Selected)

Specification

Electrical Characteristics Performance Limits Conditions
SWR:
RF OUTPUT < 2.0, —9.6 dB > —3.5 dBm

Return Loss
<15, —-14dB < —3.5dBm
Return Loss

Impedance 50 ohms nominal
Reverse Power 50 watts RF power to 1040 MHz into RF
OUTPUT, dc voltage cannot
exceed 25V.
Description

SWR is verified by comparing the reflected power (frequencies 0.5 to 1040 MHz from an RF
signal source) to a reference that represents 100% return loss. The reference level is determined by
disconnecting the SWR bridge from the Signal Generator under test, and connecting a short to the
SWR bridge (100% reflected power) to the spectrum analyzer. The reference is established on the
spectrum analyzer display. The SWR bridge is then connected to the Signal Generator under test, and
return loss for the frequency is displayed on the spectrum analyzer. The output frequency of Signal
Generator under test must be set 100 MHz from the frequency of the RF signal source.

Equipment
RF Signal SOUICE . ... uun et e et e e HP 8657A
Spectrum ANalyzer . ... ...ttt i e e e e e HP 8558B/853A
SW R Bridge. . . ..ottt ittt ettt e Wiltron 60N50
Cables (UG-21D/U type N connectors) ..........uveeeuineenneeennnnnnn. HP 11500B (2 Required)
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TIME BASE INPUT
( RF SIGNAL SOURCE
RF OUTPUT

TIME BASE OUTPUT
(J4 REAR PANEL)

DEVICE RO
== UNDER RF SPECTRUM ANALYZER
L PN TEST INPUT

REFLECTED

oo o o
oojooo
oojoboo

o

HP

— SBTPUT RF OUTPUT — e
8657A SIGNAL GENERATOR SWR BRIDGE

Figure 4~11. SWR Performance Test Setup (Out of Band)

Procedure

< —4 dBm (10 dB Attenuator Pad Selected)

1.

Set the Signal Generator (HP 8657A) as follows:

FreqUeNCY . o e e e e 0.1 MHz

Modulation . . . ... e e off

Amplitude . . . ..o e —10 dBm
. Set the spectrum analyzer as follows:

Frequency Spam . . ... ...t e 100 MHz

Resolution Bandwidth . ...... ... . . i e 300 kHz

Reference Level ... ... i i e i e e 0 dBm

Center Frequency .. ...ttt et e e e 100 MHz
. Set the RF signal source as follows:

Output Level .. ... i e e +10 dBm

Frequency .. ... .o e 100 MHz

. Connect the equipment as shown in Figure 4-11.

. With the SWR bridge disconnected from the Signal Generator under test, and a short connected

to the SWR bridge, set the reference level on the spectrum analyzer for a 100% reflected signal.

. Connect the SWR bridge to the Signal Generator’s RF OUTPUT connector. The difference,

in dB, of the level on the display and the reference is the return loss of the Signal Generator’s
RF OUTPUT connector. The return loss must be >14 dB.

14 dB

. Repeat steps 3 through 6 with the RF signal source set to any frequency between 5 MHz and

1040 MHz and 100 MHz from the Signal Generator’s frequency.

14 dB
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SWR Test > —3 dBm (Attenuator Pads Not Selected)

SWR, without any attenuation, is verified by the following procedure. Set the amplitude of the Signal
Generator under test and turn off the RF signal source. Then the amplitude of the reflected signal from
the RF source is set to an equal level with the Device Under Test port shorted. The maximum and
minimum voltages in dB are read from the spectrum analyzer to compute the SWR using the equation
listed below.

8.

10.

11.

12.

13.

14.
15.

16.

17.

18.

Set the Signal Generator (HP 8657A) as follows:

FreqUENICY .« . ettt ittt e 100 MHz
MOQUIALION .« -« o e e e ettt e ettt et ettt et e e et et em e e et Off
AMPIEUdE . . .ottt e e e —2 dBm
. Set the spectrum analyzer as follows:

FreqUENCY SPAN . o . vt ettt ettt e e 0 Hz
Resolution Bandwidth .. .....ooiii i e 3 MHz
Reference Level . ... .ouvvuune ettt e 0 dBm
Center FreqUenCy . .. .vuventtt ittt it it 100 MHz
1l a0 000008888000 560800080000065658880000506608600040085686606000000000 LOG 2dB/Div
Set the RF signal source as follows:

AMPIEUAE . oot —127 dBm
MOAUIAEION .« « v v ot ettt ettt et ettt ettt off
T LY oo A R R R 100 MHz
)23 AR RaEes0a080000008048 800868 86865660608060600000000004848000866080060a085666060000006 off

Connect the equipment as shown in Figure 4-11.

With the SWR bridge connected to the Signal Generator under test, and the amplitude of the
RF signal source turned off, set a reference on the spectrum analyzer. Tune the frequency of the
spectrum analyzer for maximum level on the display.

Disconnect the SWR bridge from the Signal Generator under test and connect a short to the
Device Under Test port.

Set the amplitude of the RF signal source to +13 dBm.

Set the amplitude of the RF signal source to the same level on the spectrum analyzer as set in
step 12.

Remove the short from the SWR bridge, and connect the SWR bridge to the Signal Generator
under test.

Press and release the Blue SHIFT key. Press and hold the Phase Decrement DOWN key
(frequency decrement DOWN key). The level on the spectrum analyzer changes as the phase
changes.

NOTE

Each time the Phase Decrement key is released, the Blue SHIFT must be
pressed to reselect the Phase Decrement function.

Read the maximum and minimum levels from the spectrum analyzer and substitute their value
in the following equation and solve for the SWR of the Signal Generator.

<2.0
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19. Repeat steps 8 through 18 for each frequency between 5 and 1040 MHz SWR is to be checked.

5 L+p Ernaz
TWR=—" =
SWh 1- p Emnl
Emez = A+ pA
Enin =A - pA
SWR = Emaz/A _ Eraa

Emin/A ~ Emin
20 log Epmer = EmezdB
20 log Emin = EmindB
(Ema:v)
20 log SWR =20 log(ETm)
20 log SWR = 20 logEax — 20 logEmin
20 log SWR = Epay dB — Epyiy dB

Emaz dB—E 4B
SWR =10 20
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PERFORMANCE TEST 1: SPECTRAL PURITY TESTS

Spurious Signais
Results
Spurious Signals
Actual Max.
Harmonics < =30 dBc
Non-Harmonics < —60 dBc
(2 2 MHz from carrier)

Residual AM

The digital multimeter should indicate <4.00 mVrms.

rev.]10MARS9

Performance Tests

Performance Test Record

5 kHz to 2 MHz from carrier

Sub-Harmonics

< ~ 60 dBc, 0.1 tp 130 MHz

< =72 dBc, 130 to 260 MHz
< —66 dBc, 260 to 520 MHz
< — 60 dBc, 520 to 1040 MHz

None -

Actual Maximum

< 4.00 mvrms
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PERFORMANCE TEST 1: SPECTRAL PURITY TESTS (CONT’D)

Residual FM Test

Signal Modulation Analyzer Fiiter Resuits (Hz ms)

Frequency (MHz) | \uch Pass (Hz) |Low Pass (kHz)| Actual | Max.

0.15 to 129.99999 300 3 — <4
0.15 to 129.99999 50 15 - <6

Optional Residual FM Test Specifications

Modulation Analyzer Filter Results (Hz rms)

Signal Generator

Frequency (MH2) | \uon pass (Hz) | Low Pass (kHz)| Actual | Max.
0.15 to 130 300 3 | <a
130 to 260 300 3 | <1
260 to 520 300 3 | <2
520 to 1040 300 3 _ | <a
0.15 to 130 50 15 | <s
130 to 260 50 15 | <15
260 to 520 50 15 | <=3
520 to 1040 50 15 | <s

SSB Phase Noise (1 HZ Bandwidth)

» SSB Phase Noise Carvier
Offset from Carrier Frequency
Min. Actual {MHz)
20 kHz -124dBcHz | | 0.1t0 129
—136 dBc/Hz 130 to 260
—130dBc/Hz | | 260 to0 520
—124 dBc/Hz | 520 to 1040
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PERFORMANCE TEST 2: HARMONIC TESTS

Output Level Accuracy and Flatness Tests

Performance Tests

Step the Signal Generator and measuring receiver through the frequency range of 150 kHz to 1040 MHz (use
10 MHz steps above 10 MHz) and record the highest and lowest readings.

The amplitude veriation shouid not exceed 1.0 dB. Record the maximum variation

(highest reading — lowest reading).

——_ Highest Reading

Lowest Reading

Absolute Level Accuracy
RF Output Frequencies 0.15 to 1040 MHz
m Minimum | Actual Maximum
(dBm) (dBm) (dBm) (dBm)
+8.0 +6.5 — +9.5
+3.0 +2.0 -_ +4.0
-20 -3.0 —_— -1.0
-7.0 -8.0 —_— -6.0
-12.0 -13.0 - -11.0
-17.0 -18.0 — -16.0
-220 -230 -21.0
-27.0 -28.0 — -26.0
-32.0 -33.0 —_— -31.0
-37.0 -380 | -36.0
-42.0 -430 | -41.0
—47.0 —-480 | — —46.0
-52.0 =530 | -51.0
-57.0 -580 | -56.0
—63.0 -83.0 | — —61.0
—67.0 -680 | — —66.0
-72.0 -73.0 —_— -71.0
=770 780 | — —76.0
—82.0 -830 | — ~-81.0
-87.0 ~-880 | — —86.0
—-92.0 -93.0 - -91.0
-97.0 —-98.0 —_— -96.0
-102.0 -1030 | -101.0
-107.0 -1080 | -106.0
-112.0 -1130 | -111.0
-117.0 -1180 | -116.0
-122.0 -1280 | -121.0
-127.0 -1280 | —-126.0
rev.10MARS9
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PERFORMANCE TEST 3: MODULATION TESTS

4-36

AM Indicator Accuracy

Model 8657A

Results
MHz AM Depth
Min. Actual Max.
10% 7.4% 12.6%
o~ 30% 26.2% 33.8%
70% 63.8% 76.2%
90% 82.6% 97.4%
10% 7.4% 12.6%
0 30% 26.2% 33.8%
70% 63.8% 76.2%
90% 82.6% 97.4%
10% 7.4% 12.6%
e 30% 26.2% 33.8%
70% 83.8% 76.2%
90% 82.6% 97.4%
10% 7.4% 12.6%
30% 26.2% 33.8%
1040 70% 63.8% 76.2%
90% 82.6% 97.4%
Incidental Phase Modulation
Signal Generator Freguency Result
Min. Max. Max.
150 kHz 1040 MHz < 0.3 radian peak

rev.]10MARS9



Model 8657A Performance Tests

PERFORMANCE TEST 3: MODULATION TESTS (CONT’D)

AM Distortion
Resuits
MHz AM Depth
Actual Max.
30% R < 1.5%
100 70% — < 3.0%
90% —_— < 4.0%
30% - < 1.5%
240 70% R < 3.0%
90% - < 4.0%
30% —_— < 1.5%
400 70% - < 3.0%
90% e, < 4.0%
30% [ < 1.5%
1040 70% —_— < 3.0%
90% [ < 4.0%
FM Indicator Accuracy
Resuits
FM Deviation
for 100 MHz Min. Actual Meax.
5.0 kHz 4.75 kHz —_ 5.25 kHz
30.0 kHz 28.50 kHz —_— 31.50 kHz
70.0 kHz 66.50 kHz —_— 73.50 kHz
99.0 kHz 94.05 kHz —_— 103.95 kHz
Iincidental AM
Signal Generator Frequency Result
Min. Max. Actual Max.
10 MHz 1040 MHz ——— < 0.1%
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PERFORMANCE TEST 3: MODULATION TESTS (CONT’D)

4-38

Model 8657A

FM Distortion
FM Deviation Result
Min. Max. Actual Max.
3 kHz 99 kHz —_— <0.5%
DC FM Frequency Accuracy and Stability
Frequency DC FM Frequency
(MHz) Deviation(kHz) Offset(kHz) Drift(Hz/Hr)
0.1 to 130 1t099 +500 Hz +10
130 to 260 11050 +125 Hz +10
260 to 520 11099 +250 Hz +10
520 to 1040 1t0 99 +500 Hz +10
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PERFORMANCE TEST 4: OUTPUT LEAKAGE TESTS

Output Leakage Tests ,
Connect the one-inch loop antenna to the analyzer through the 26 dB amplifier as shown in
Figure 4-10. Hold the end of the loop antenna cylinder in contact with the front surfaces of the
Signal Generator. All signals and noise should be below the reference graticule line (i.e.,below
—107 dBm). :
< —107 dBm (<1.0 uV) at 100 MHz

Repeat step 5 for frequencies of 300, 500, 700, 900, and 1040 MHz.

< -107 dBm (<1.0 V) at 300 MHz

< —107 dBm (<1.0 uV) at 500 MHz

—_—— < -107 dBm (<1.0 uV) at 700 MHz
e < =107 dBm (<1.0 uV) at 900 MHz
—— < =107 dBm (<1.0 uV) at 1040 MHz

PERFORMANCE TEST 5: SWR TESTS

SWR Tests

Connect the SWR bridge to the Signal Generator’'s RF QUTPUT connector. The difference,
in dB, of the level on the display and the reference is the return loss of the Signal Generator’s
RF OUTPUT connector. The return loss must be >14 dB.

14 dB

Repeat steps 3 through 6 with the RF signal source set to any frequency between 5 MHz and
1040 MHz and 100 MHz from the Signal Generator’s frequency.

14 dB

SWR Test > -3 dBm (Attenuator Pads Not Selected)

Read the maximum and minimum levels from the spectrum analyzer and substitute their value
in the following equation and solve for the SWR of the Signal Generator.

<2.0
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Section 5
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks that assure peak performance of the Signal Generator.
The instrument should be readjusted after repair or failure to pass a performance test. Allow a 30-
minute warm-up prior to performing the adjustments. Removal of the instrument top and bottom
covers is required for most adjustments. Included in this section are test setups and diagrams that
show the location of each assembly. Adjustment location diagrams are provided in Figure 5-26 at the
end of this section. (Removal and disassembly procedures are provided in Section 8.) To determine
which performance tests and adjustments to perform after a repair, refer to Table 5-2, Post-Repair
Adjustments.

5-2. SAFETY CONSIDERATIONS

Refer to the Safety Considerations page found at the beginning of this manual for a summary of the
safety information.

5-3. EQUIPMENT REQUIRED

All adjustment procedures contain a list of required test equipment. The test equipment is also identified
by callouts in the test setup diagrams, where included. If substitutions must be made for the specified
test equipment, refer to the Recommended Test Equipment table in Section 1 of this manual for the
minimum specifications. It is important that the test equipment meet the critical specifications listed
in the table if the Signal Generator is to meet is to performance requirements.

5-4. FACTORY-SELECTED COMPONENTS

Factory-selected components are identified on the schematics and parts lists by asterisk (*) which fol-
lows the reference designator. The nominal value or range of the components is shown. Manual Update
addition and replacement pages provide updated information pertaining to selected components. Ta-
ble 5-1 lists the reference designator, the basis used for selecting a particular value, the nominal value
range, and the service sheet where the component part is shown.

5-5. POST-REPAIR ADJUSTMENTS

Table 5-2 lists the adjustments related to repairs or replacement of any of the assemblies.

5-6. RELATED ADJUSTMENTS

The procedures in this section can be done in any order; however, it is suggested that the power
supply voltage, reference voltage, and audio oscillator adjustments be performed first. Changes in these
adjustments can affect other adjustments, especially level and modulation accuracies.
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Maintenance described herein is performed with power supplied to the
instrument, and protective covers removed. Such maintenance should be
performed only by service-trained personnel who are aware of the hazards
involved (for example, fire and electrical shock). Where maintenance can be
performed without power applied, the power should be removed.

Table 5—1. Factory Selected Components

Reference Service Range of Basis of Selectl
Designator Sheet Values il e
A3C23 16 33 pF to 47 pF | Select capacitor so that the output level of the 50 MHz Reference
Oscillator can be adjusted to greater than +17 dBm.
A3L6 16 680 nH or Select inductnr so that the 50 MHz crystal can be tuned to 50 MHz
470 nH +1250 Hz using an external reference.
A3R303 11 3.16k to 4.64k | Nominal value 3.16k. Select alternate values (3.48k or 4.64k) to insure
correct operation of Fractional-N IC (A3U17).
A4R6, 7, 10 1 See table under| Attenuator pad selected for —8 dBm input to mixer A4U1. Measure
“Basis of power level at RF Test Point A4TP3 as described in Adjustment 9.
Selection” Select pad values for —8 dBm to mixer. Level must be checked
whenever the A3A1, A4, A8, or FL1 assemblies are replaced.
Attenuation | R6, R10 HP Part No. R7 HP Part No.
(dB) (ohms) (Check Digit) | (ohms) | (Check Digit)
2 422 0698-7227 (6) 10 | 0698-7189 (9)
3 287 0698-7223 (2) 17.8 | 0698-7194 (6)
4 215 0698-7220 (9) 23.7 | 0698-7197 (9)
5 178 0698-7218 (5) 31.6 | 0698-7200 (5)
6 147 0698-7216 (3) 38.3 | 0698-7202 (7)
7 133 0698-7215 (2) 46.4 | 0698-7204 (9)
8 121 0698-7214 (1) 51.1 | 0698-7205 (0)
9 110 0698-7213 (0) 61.9 | 0698-7207 (2)
10 100 0698-7212 (9) 75.0 | 0698-7209 (4)
A4C155 1 10 pF to 33 pF | Decrease the value of C155 if the 520—1040 MHz oscillator fails to
oscillate at 520 MHz only. Increase C15's value if spurs are present at
half the fundamental frequency from 520 to 1040 MHz.
A6C232 4 0 or 1.8 pF Removed to eliminate spurs at 1200 to 1400 MHz when the
RF OUTPUT is 600 MHz to 700 MHz.
A8C5 3 47 pF to 82 pF | Select ABC5 to maximize DC voltage measured at J2 pin 4.
A8C19 3 20 pF to 39 pF | Select ABC19 to maximize DC voltage measured at J2 pin 6.
A8C40 3 0 or 1000 pF Selected to eliminate a spurious signal at 700 MHz.

5-2
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Table 5—-2. Post-Repair Adjustments

Assembly Repaired Reference Related
or Replaced Service Sheet No. Adjustments
At 21 —
A2 21 -24 —
A3 11 —
A3 12 15
A3 13 16
A3 14 14
A3 15 17,19
A3 16 56
A3A1 9 79
Ad 1 9,10,11
A4 2 —
A6 4 12,13
A6 5 —
A8 1 9
A8 3 8.9
A9 8 2
A10 6 2
A10 7 3,4,12,13,20,18,21
A10 25 1
At1 17 -20 —
A16 25 22
FL1 3 9

ATTENTION
Static Sensitive
Devices

When handling equipment containing static sensitive devices, adaquate
precautions must be taken to prevent device damage or destruction.
Only those who are thoroughly familiar with industry accepted tech-
niques for handling static sensitive devices should attempt to service
circuitry with these devices.

Adjustments
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Adjustment 1

POWER SUPPLY VOLTAGE ADJUSTMENT

¢ Service Sheets 10 and 25.

Description

The +5.4 Vdc power supply is adjusted for +5.4 Vdc +0.02 Vdc at A10J2 pin 10 using a digital
multimeter.

HP 8657A SIGNAL GENERATOR

) A e — ]
o o

f=]
=
=N =]
a

A10R102

(+5.4v ADJ)

INPUT

DIGITAL MULTIMETER

000!

o
o
o

000
o6l
ooono
oooo
oono
oooo

A10J2(PIN 10)

(=]

Figure 5-1. +5.4 Vdc Power Supply Adjustment Setup

Equipment

Digital MUltimeter . .. .. ...iuu ittt HP 3466A

Procedure

1. Set the digital multimeter as follows:

FUNCEION .« v vt v ettt ettt ettt et e ettt et ettt e s aeeaaaaaanannaannans Vdc

3 - R 20V
. Set the Signal Generator as follows:

FrOQUENCY ..ottt e ettt et ettt et e e e et 140 MHz

AMPIEUAE . . . ottt e s —10 dBm

MOUIALION . .« o ettt e ettt e e AM 50%

. Connect the digital multimeter to A10J2 pin 10. Adjust A10R102 (+5.4V ADJ) for a reading of

+5.4 Vdc £0.02 Vdc on the digital multimeter.
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Adjustment 2

REFERENCE VOLTAGE ADJUSTMENT

e Service Sheet 6

Description
The +2 Vdc reference is adjusted for +2.000 Vdc +0.004 Vdc at A10TP12 using a digital multimeter.

HP 8657A SIGNAL GENERATOR
) Sl —

o o[5selLalcE I DIGITAL MULTIMETER

—
A10R2 ¢
(+2V ADJ) 457"

Figure 5-2. +2 Vdc Reference Adjustment Setup

Equipment
Digital Multimeter . . ... ... i e HP 3466A
Procedure
1. Set the digital multimeter as follows:
BUNCHION ..o e Vdc
Range. .. o e 20V
. Set the Signal Generator as follows:
Frequency . ... e 140 MHz
Amplitude . . ... —10 dBm
Modulation . ... ..o e e e AM 50%

. Connect the digital multimeter to A10TP12 and adjust A10R2 (+2V ADJ) for a reading of

2.000 Vde £0.004 Vdc on the digital multimeter.
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Adjustment 3

AUDIO OSCILLATOR LEVEL ADJUSTMENT

e Service Sheet 7

Description

The internal 1 kHz modulation source is adjusted to 0.707 Vrms +0.007 Vrms at A10TP11 (OSC).
Then, the internal 400 Hz modulation source is checked to ensure that it is within the same limits.

HP 8657A SIGNAL GENERATOR
A S T —

o cleaolo ook 3 INFOT!  DIGITAL MULTIMETER
- o|288[588|8 g E
o A10R28 /& -
(osc%
Figure 5-3. Audio Oscillator Level Adjustment Setup
Equipment
Digital Multimeter ....... ... e HP 3466A
Procedure
1. Set the digital multimeter as follows:
AU Yex s o ) o YA Vac
YN8 5066606060600 0009000000080000000000a60600600000040000000603000000000066066000000060 2V
2. Set the Signal Generator as follows:
0 DLy 02 Any
ST AV e on a0 600000 086508088 08888068060066000660600060000600060060000053306a068 Any
LY 00T 181 117 Te o WA AM
0100 - A 1 kHz

3. Connect the digital multimeter to A10TP11 (OSC).
4. Adjust A10R28 (OSC) for a 0.707 Vrms £0.007 Vrms reading on the digital multimeter.

5. Select the internal 400 Hz modulation source. Check that the 400 Hz oscillator level is within
0.707 Vrms +0.007 Vrms. If it is not, repeat step 4 until both readings are within the specified
limits.
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Adjustment 4

AM OFFSET ADJUSTMENT

¢ Service Sheet 7

Description

The dc offset of the AM Offset Buffer is adjusted for 0.000 Vdc +0.001 Vdc at A10TP10 (AM)
with the reference inputs to the Level DAC and AM% DAC grounded, and the digital input to each
programmatically set to zero.

HP 8657A SIGNAL GENERATOR
i o —E] INPUT
o ‘ DIGITAL MULTIMETER

(=}
o

o
o
o

ooa

o
o

A10R73 /%
(AM OFFSET) sfo

o o
o ©

oooo

000go
ooon

Figure 5-4. AM Offset Adjustment Setup

Equipment
Digital MUltimeter . . .. ... ..ttt et ettt et e e e HP 3466A
Procedure
1. Set the digital multimeter as follows:
T oY1 T3 « PR Vde
Range. ... e 200 mV

© 0 3 & W

. Set the Signal Generator modulation off.
. Short A10TP7 and A10TP8 to ground.
. Select Keyboard Invoked Test number 2 by pressing the SHIFT key, and then the INCR SET

key. Next, press the AMPTD up-arrow key once to show the number “2” in the MODULATION
Display. Press the INCR SET key once to zero the AM and FM modulation DACs. In the
AMPLITUDE DISPLAY “00” should be seen to indicate that test number 2 is complete.

. Connect the digital multimeter to A10TP10 (AM).

. Adjust A10R73 (AM OFFSET) for 0.000 Vdc +0.001 Vde.

. Remove the two shorts installed in step 3.

. Press the AMPTD up arrow key five times until “7” is shown in the MODULATION Display.
. Press the INCR SET key once to exit from the Keyboard Invoked Tests.
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Adjustment 5

50 MHZ REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT

e Service Sheet 16

Description

The internal 50 MHz Reference Oscillator frequency is adjusted to 50.0000 MHz +100 Hz by adjusting
the TIME BASE OUTPUT for 10.000 000 MHz +20 Hz (50 MHz reference divided-by-10) using a
frequency counter.

A3R22 1%
(TIME BASE ADJ) \¥

= HE 7] |ME BASE ouTPUT
— J4 REAR PANEL
o cofcoo|o olofpoocood ( ) FREQUENCY COUNTER
coojpoo|loapboooog INPUT
o ©jooa DDDDDDDDGE@
(=] oOjopooaoo

HP 8657A SIGNAL GENERATOR

Figure 5-5. 50 MHz Reference Oscillator Frequency Adjustment Setup

Equipment
Frequency Counter . ... ... ittt HP 5328B
Cable BINC(IN) ... ettt e e e e e et e e HP 10503A
NOTE
If the Signal Generator has Option 001 installed disconnect coaxial cable
A16W2 from the rear-panel TIME BASE INPUT connector J3.
Procedure

1. Connect the frequency counter to J4 using the BNC cable.
2. Adjust A3R22 (TIME BASE ADJ) for a frequency counter reading of 10.000 000 MHz +20 Hz.
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Adjustment 6

50 MHZ REFERENCE OSCILLATOR LEVEL ADJUSTMENT

e Service Sheet 16

Description

The output power level of the 50 MHz Reference Oscillator is adjusted for a maximum level between
+16 and +19 dBm at A3J8 using a measuring receiver.

SENSOR MODULE

A3C21
(50 MHZ LEVEL) »

A3J8(REF 0SC)

SENSOR INPUT MEASURING RECEIVER

o
[=]

o]
o
—

HP 8657A SIGNAL GENERATOR

Figure 5—6. 50 MHz Reference Oscillator Level Adjustment Setup

Equipment
Measuring Receiver .. ... ... oo ittt it e e HP 8902A
Sensor ModUle . ..ottt e e e HP 11722A
Cable BNC(m) t0 SMC(f) .\ttt e iie i ees HP 08662-60075
Adapter N(f) to BNC(m) ... oorit i e e HP 1250-0077
Adapter BNC(f) to BNC() ..ottt HP 1250-0080
PROCEDURE
1. Set the measuring receiver with the sensor module precalibrated and connected as follows:
MEASUTEIMENL . . o o ettt tie e ettt ettt eee e et et e aanae e e et eannnneseeenennnanns RF POWER
D FT5) o) N LOG

2. Disconnect coaxial cable W5 from A3J8 (50 MHz Reference Oscillator output). Connect the
sensor module to A3J8 using the appropriate cable and adapters.

3. Press the FREQ key on the measuring receiver for calibration, then press the RF POWER key.
4. Adjust A3C21 (50 MHZ LEVEL ADJ) for a maximum RF Power reading from +16 dBm to
+19 dBm. Do not adjust for a reading greater than +19 dBm.
NOTE
Do not remove the 50 MHz Section covers for this adjustment.

5. Disconnect the measuring receiver and reconnect W5 to A3J8.
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Adjustment 7

122 MHZ HARMONIC ADJUSTMENT

o Service Sheet 9

Rl
o o

AN “
A3A1cw A3A1J1

[=)
o
=

SPECTRUM ANALYZER

=]

o
[=r=] (=)=}
oofo

3] ]s]

SIGNAL INPUT 2

oooo
s]assf
0ooo

ooon
0000
gooo
gooo
oooo

©

HP 8657A SIGNAL GENERATOR

Figure 5-7. 122 MHz Harmonic Adjustment Setup

Description

The Signal Generator’s frequency is set to 539 MHz for a Low Frequency VCO Frequency of 61 MHz.
The 122 MHz Harmonic is adjusted for a minimum.

Equipment
Spectrum ANalyzer ... ...ttt e e e HP 8568B or 8558B
Cable BNC(m) t0 SMC(f) .. vvtvttii it it et e eaeees HP 08662-60075
Adapter N(f) t0 BNC(ImM) ....oiiiiiiiit i e ettt et iieeeees HP 1250-0077
Procedure

1. Set the spectrum analyzer as follows:

Center Frequency . ...ttt e i i 95 MHz

Frequency Spam .. ... e e e e 100 MHz

Reference Level . ... ..o i e et 0 dBm
. Set the Signal Generator as follows:

Frequency . ... e 539 MHz

Amplitude . . ... e e e Any

Modulation . . .. ..o e e e e e e off

. Connect the output of the A3A1 Assembly at A3A1J1 to the spectrum analyzer SIGNAL INPUT 2
using the appropriate cable and adapter (HP 1250-0077 and HP 08662-60075).

4. Adjust A3A1C14 for minimum 122 MHz harmonic.
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Adjustment 8

400 MHZ BANDPASS FILTER ADJUSTMENT

o Service Sheet 3

Description

The 400 MHz Bandpass Filter is adjusted to peak the 800 MHz signal at RF Test Point A8TP3 using
a measuring receiver.

SENSOR MODULE

o c[coo[o ojofooood SENSOR INPUT MEASURING RECEIVER
codjooo|opooood

o olocoojooc|opocoog@
(=] Ojopoooo

HP 8657A SIGNAL GENERATOR

Figure 5-8. 400 MHz Bandpass Filter Adjustment Setup

Equipment
Measuring ReCEIVET .. ... ... ...ttt ettt HP 8902A
Sensor ModUle ...t e e e e HP 11722A
Adapter Probe ... ..ottt e HP 1250-1598
Adapter N(f) to BNC(IM) ..ottt e e e eeieee HP 1250-0077
Adapter BNC(f) to BNC(f) ... vtiiii e et HP 1250-0080
Cable BNC(m) t0 SMC(f) . .iviiii i it et sttt t et e tien e aneneannn HP 08662-60075
Procedure:
1. Set the measuring receiver with the sensor module precalibrated and connected as follows:
MEASUTEIMEIL .« . o e v vttt ettt et ettt teee e e e e eaaeee e eiaaaeeeeeernnnanns RF POWER
D3T3 ) LOG
2. Set the Signal Generator as follows:
=Yoo Yo A Any
Amplitude . .. ..ot e e —10 dBm
J% oo 01 723 20 o XA off

3. Zero the measuring receiver and wait for the zero LED to go out.

4. Connect the sensor module to the Signal Generator at RF Test Point A8TP3 using an adapter
(HP part number 1250-1598).

5. Tune the measuring receiver to 800 MHz and adjust A8C31 (PEAK ADJ) for a maximum RF
Power reading.
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Adjustment 9

690 TO 740 MHZ IF COMPENSATION ADJUSTMENT AND ATTENUATOR PAD SELECT

e Service Sheets 1, 3, and 9

Description

A function generator is used to sweep the A3A1 Low Frequency VCO and provide a swept 690 to
740 MHz IF signal at A4TP3. The IF signal is adjusted for flatness within 3 dB. The average power
level of the IF signal is then found and an attenuator pad is selected to provide an average IF input
level of —9 dBm to mixer A4U1L.

NOTE

The 690 to 740 MHz IF Compensation Adjustment and Attenuator Pad
Select must be performed whenever the A3A1, A4, A8, or FLI assemblies
are replaced.

SPECTRUM ANALYZER

SIGNAL INPUT 2
ABC 47 A4TP3 ﬂsm c16 — ——

E—__Elf_—j

0o o
]

FUNCTIONAL GENERATOR

a o [=|
a o
=} [= |

o0oo

[=F=)
{mQm=}

oooo
goog
opoo
aoco
oooo
oooo

0000
oooo

VPP
©

HP 8657A SIGNAL GENERATOR

Figure 5-9. 690 to 740 MHz IF Compensation and Attenuator Pad Select

Equipment
Spectrum ANalyZer . . ... ... ouiiui i e HP 8568A
FUNCLION GENETALOT v\t oottt ettt ee e e e e taeeaaas sttt etainaesseeaannannanasseens HP 3312A
Cable BN C . . ottt ettt et et e HP 8120-1840
Test Leads alligator clips to BNC ... HP 8120-1292
Adapter N(f) to BNC(m) .. ..onuinit i HP 1250-0077
Adapter Probe ... .....c.uinii i HP 1250-1598
Cable BNC(I) to0 SMC(f) ...ttt it ittt eens HP 08662-60075
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Procedure
1. Set the Signal Generator as follows:
Frequency . ... .o 700 MHz
Amplitude . . ... Any
Modulation . .. ... i off
2. Set the function generator as follows:
Frequency . ... ... 60 Hz
Function ... . Triangle Wave
OfFset ..o On
Amplitude Range ...... . ... 0
SYMmMeLry . ... Cal
Modulation. . ... ..o Off
3. Preset the spectrum analyzer and set as follows:
RE INput . ..o Input 2
Start Frequency . ... ..outnti i 690 MHz
Stop Frequency ... ..o 740 MHz
Reference Level ... ..o 0 dBm
Scale ... Log 5dB/Div
4. Remove jumper A3W6 and connect the function generator to the Low Frequency VCO at
feedthrough capacitor A3A1C16 using the appropriate cable and adapter.
NOTE
If A4R6 and A4R7 (P/O selectable attenuator pad) are already in the A4
assembly, they must be isolated from the circuit before proceeding with the
next step. Replacement A4 assemblies are shipped from the factory without
the attenuator pad installed.
5. Connect the spectrum analyzer SIGNAL INPUT 2 to the Signal Generator at A4TP3 using using
the appropriate cable and adapters (HP 1250-0780, HP 08662-60075, and HP 1250-1598).
6. Adjust the amplitude and offset of the function generator until the swept IF signal displayed on
the spectrum analyzer starts just before 690 MHz and stops just after 740 MHz.
7. Adjust the spectrum analyzer’s reference level so that the highest level of the IF signal is even
with the top graticule on the CRT.
8. Set the scale of the spectrum analyzer to display 1 dB/Div and adjust the reference level so that
the swept IF signal is centered in the spectrum analyzer’s display. Set sweep time to 2 seconds.
9. Adjust A8C47 until the difference between the maximum and minimum IF levels is < 3 dB.
10. Find the average IF level by dividing the difference between the maximum and minimum IF levels
by 2, and then adding the result to the minimum IF level.
11. Refer to Table 5-1 (Factory Selected Components) and select the values of A4R6, R7, and R10

necessary for an average IF level of —10 dBm into mixer A4U1.
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Adjustment 10

NOTCH FILTER ADJUSTMENTS

e Service Sheet 1

Description

The Signal Generator is placed into Keyboard Invoked Test No. 3 to continuously ramp the High
Frequency Loop Amplifier and to sweep the High Frequency VCO. The Signal Generator frequency is
set to 650 MHz to select the 50 MHz IF and to not select the 50 MHz Notch Filter. The detected beat
notes are monitored with an oscilloscope and the 350, 300, 250, 200, 150, and 100 MHz Notch Filters
are adjusted to minimize their associated beat notes. The Signal Generator’s frequency is then set to
520 MHz to not select the 50 MHz IF. The 50 MHz Notch Filter is adjusted to minimize it’s beat note.

NOTCH FILTER ADJ:
A4CB5(350 MHz)
A4C75(300 MHz)
A4L28(300 MHz)

: 2
2155’2(533 i ’\Q
A4L37(150 MH2) %
2353?;3%'3’1)” 3 A4W4(VCO  TUNE) INPUT 1 INPUT 2

1

gi

OSCILLOSCOPE

a
a
a

[a]s]s]

[=]
oo
oo

0000

0ooo
0ooo

oooo

noo0
oooo
nooo
oooo

o ©O

90

HP 8657A SIGNAL GENERATOR

Figure 5—-10. Notch Filters Adjustment Setup

Equipment
OSCIIOSCOPE .« ettt ittt e et e HP 54201A
Oscilloscope Probe (2required) ......oooiniiiiiiiiii i it i i e HP 10040A
Procedure

1. Enter Keyboard Invoked Test No. 3 by pressing the SHIFT key, and then the INCR SET
key. Next, press the AMPT up-arrow key three times until the number “3” appears in the
MODULATION Display, then press INCR SET and “00” should appear in the AMPLITUDE
Display.

2. Keyboard Invoked Test No. 3 allows you to enter data to the Signal Generator while the test is
running. Press the AMPT up-arrow key four times until a “7” is displayed in the AMPLITUDE
Display, then press INCR SET. The Signal Generator will go through it’s power-up routine and
will then be ready to accept data. The test will continue to run until the Signal Generator is reset.
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. Set the Signal Generator as follows:

FreqUENCY ..ttt e 650 MHz
Amplitude . .. ..o e e Any
Modulation . . .. ...ttt e Off

. Connect oscilloscope INPUT 1 to the High Frequency VCO Tune at A4W4.
. Connect oscilloscope INPUT 2 to A4TP11.

. Set the oscilloscope as follows:

CHAN

107 171 o ¥ s =) S 1
RaAnge. . it e e e e e s 40V
110 £ /A 600 mV
Probe . . e e e 10:1
CoUPIINg - oottt e de, 1 MQ
(077 o ¥'s 1<) LS 2
Range. ... e e e e 1.6V
[ 423 7P 500 mV
Probe . .o 10:1
CoUPNg . . oo e ac
TIME

MO .ot e e Auto
Range. .. ... e 10 mS
Reference . .....cooii i e e Left
TRIG

7101 ¢ - S Chan 1, + Slope
Level o e e Adjust, 9.6V
DISPLAY

(32 1 o1 =3 s o Y- Grid
Number of Graphs . ... ... i e 2
ConNECt DOtS o o ittt it On
Data Falter ..ot e e e e On
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8. The oscilloscope display for nonadjusted Notch Filters is shown in Figure 5-11.

Chan 1 I__\

VCO Tune at A4W4
Range : 40V

\\

:10ms ov-
DC Coupled

Chan 2

350MH2

1 T
250MHz  150MH2
' '

1

Beat Notes at A4TP11
Range : 1.6V

le
'

ll'l

200MHz 3 100MH2
l [

110ms gy -
AC Coupled

A

|
|
|
4

-

Figure 5—11. Frequency Response at Notch Filters, 650 MHz Setting.

9. Readjust the oscilloscope as follows:

Model 8657A

DISPLAY
Number of Graphs .. ... oo i i e et e e e e 1
L e e e e e e e e, Chan 2

10. Observe the oscilloscope Chan 2 display (beat notes) and refer to Figure 5-11. Adjust A4C85
(350 MHz Notch Filter) until you see the 350 MHz beat note change on the display, then adjust

the beat note for minimum amplitude.

11. Adjust A4C75 and L28 (300 MHz Notch Filters) for minimum 300 MHz beat note.

12. Adjust A4C53 (250 MHz Notch Filter) for minimum 250 MHz beat note.
13. Adjust A4L36 (200 MHz Notch Filter) for minimum 200 MHz beat note.
14. Adjust A4L37 (150 MHz Notch Filter) for minimum 150 MHz beat note.
15. Adjust A4L38 (100 MHz Notch Filter) for minimum 100 MHz beat note.

16. Set the Signal Generator frequency to 520 MHz and observe the oscilloscope Chan 2 display. The
beat note levels should resemble those shown for channel 2 in Figure 5-12. (the 50 MHz beatnotes
are shown with nonadjusted levels.) Adjust A4L.39 (50 MHz Notch Filter) until the 50 MHz beat

notes are at their minimum amplitude.
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Chan 1 I'__\

VCO Tune at A4W4
Range : 40; l \\

:10ms ov-— S

DC Coupled

250MHz

ChOn 2 — Boot Notes — I

Beat Notes at A4TP11 i
Range : 1V
:10ms ov-

AC Coupled —J

Ar

Figure 5—12. Frequency Response at Notch Filters, 520 MHz Setting.

17. Adjust A4C75 (300 MHz Notch Filter) to maximize the 250 MHz beat note while keeping the
300 MHz beat note at a minimum. The 250 MHz beat note is not filtered.

18. Set the Signal Generator frequency to 1015 MHz.

19. Adjust A4C85 (350 MHz Notch Filter) to maximize the 300 MHz beat note while keeping the
350 MHz beat note to a minimum. The 300 MHz beat note is not filtered.

20. Reset the Signal Generator by pressing the SHIFT key and then the “0” key.
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Adjustment 11

400 MHZ NOTCH FILTER ADJUSTMENT

e Service Sheet 1

Description

The 400 MHz Notch Filter is in the circuit all of the time and is adjusted for 1 MHz offset spurious
signals from the selected frequency of 551 MHz.

% A4L25

J (400 MHz NOTCH FILTER ADJ)

O OUTPUT

HP 8657A SIGNAL GENERATOR

]
|

SPECTRUM ANALYZER

0O o
o O

ooo
[ss]s]

=]
oD
o

200

SIGNAL INPUT 2

Gooa]|f--

0000
oooo
ooo0
ooao
ooao

oDoo
oaoo

Figure 5-13. 400 MHz Notch Filter Adjustment Setup.

Equipment
Spectrum ANALYZer. .. ......c.uvueiiittettrttiinrinniniiiiiiiiiiieaaes HP 8568B or HP 8558B
Cable (N(IM) 2 183 CI) v vttt ttit ittt ttieietetetneeenreeonnseensecseaassaesannss HP 11500A
Procedure
1. Set the spectrum analyzer as follows:
Center FreqUeNCY . ....ouuuunititeeeeeeeneeeeenenseenaonannneeeeereeaneeeaans 551 MHz
I3 IO 0T34 Vo 20 ) - Y« SN 10 MHz
Reference Level. . ... ...ttt ittt iieiaaer e nnaanann 0 dBm
2. Set the Signal Generator as follows:
) T 133 4 Lo 551 MHz
AMPItUe . . ..o e e et 0 dBm
LY (0o 131 -1 7 7e3 o A PP off

3. Connect the Signal Generator RF OUTPUT to spectrum analyzer SIGNAL INPUT 2.
4. Adjust A4L25 for a minimum spurious signal at 500 MHz.
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Adjustment 12

LEVEL AND ALC LOOP DETECTOR ADJUSTMENTS

e Service Sheets 4 and 7

DESCRIPTION

First, the reference level to the Level Digital to Analog Converter (DAC) is adjusted for +7.00 dBm
+0.02 dB at the Signal Generator’s RF OUTPUT. Then the detector bias reference level to the ALC
Amplifier is adjusted.

HP 8657A
SIGNAL GENERATOR * (567 R04)

BT ) SENSOR INPUT
o olooaleclcBoceeg | Romur AMODULE MEASURING RECEIVER
oogjoogjlopooaoocy
o o|3°8 ngggggggn@.—G’L
A

Figure 5-14. Level and ALC Loop Detector Adjustment Setup

EQUIPMENT
Measuring ReCeiver .. ...t ittt e it et HP 8902A
Sensor Module . .......ueunii i e e e s HP 11722A
PROCEDURE
1. Set the measuring receiver with the sensor module precalibrated and connected as follows:
MEESUTEINENL . . oot ettt e et ettt eteannee st et eteannee s earnaainsaeeeeaannss RF POWER
D3 =) ¢ ) -\ LOG
2. Set the Signal Generator as follows:
0 Y0 D=3 oY AN 820 MHz
AmPHtUde . . oo e e e e +7 dBm
B (070 101 P17 T ) oA SRR Ooff
Amplitude INCrement . . .....ovuniitt ittt ettt 10 dB
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NOTE

Before making the adjustment, the instrument must be warmed up for a
minimum of 1/2 hour.

3. Zero the sensor module and connect it to the RF OUTPUT connector on the Signal Generator.

4. Tune the measuring receiver to the Signal Generator frequency by pressing the FREQ key. Press
the RF POWER key and adjust A10R63 (LEVEL ADJ) for a reading of +7 dBm +0.2 dB.

5. Press the RATIO key on the measuring receiver to set a reference level of 0 dB.
6. Step the signal Generator amplitude down to —3 dBm.

7. Adjust A6R236 (DET ADJ) for an RF Power level of —10.00 dB +0.1 dB on the measuring
receiver.

8. Repeat steps 4, 5, 6, and 7 until both readings are within the required tolerance.
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Adjustment 13

AM% AND ALC LOOP AM ADJUSTMENTS

e Service Sheets 4 and 7

Description

The reference level to the AM% Digital to Analog Converter (DAC) is adjusted for an average amplitude
modulation of 21.4%. The AM reference to the ALC Amplifier is adjusted for minimum distortion of
the modulation.

NOTE

The AM Offset, and Level and ALC Loop Adjustments must be per-
formed before performing these adjustments. Refer to Adjustment 4 and
Adjustment 12.

HP 8657A 3
SIGNAL GENERATOR N\ A6R248(AM ADJ)
g D i
o cloocolo olocbocooad MEASURING RECEIVER
ooofjpoo|cbooood RF OUTPUT RF INPUT
= °[EeeFe8|SES8859@
o o=,«A10Rss(/m ADJ) o -
g"
Figure 5-15. AM% and ALC Loop AM Adjustments Setup
Equipment
Measuring Receiver ...... ... ..o i HP 8902A
Procedure
1. Set the measuring receiver as follows:
MeEaSUrEMENt . . . ..ottt e e e AM
Detector ... e e e AVG
P Filter oo e e 50 Hz
LP Filer . . oo e e e 15 kHz
. Set the Signal Generator as follows:

Frequency . ... e 200 MHz
Ampltude . .. . +4 dBm
MoOQUIALION . . . vttt et e AM 30%
O .« o vttt et e e 1 kHz (Int.)
Amplitude Increment . . .......ouuiitii i e 8dB
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. Connect the measuring receiver to the RF OUTPUT connector on the Signal Generator and

connect the distortion analyzer as shown in Figure 5-15.

. Adjust A10R66 (AM% ADJ) for a reading of 21.40% on the measuring receiver.

NOTE

Do not remove any of the internal RF covers for this adjustment.

. Set the Signal Generator as follows:

YLD L:) Vo2 PP 200 MHz
Amplitude . . ..ot e -3 dBm
MoOQUIALION .« o vt e ettt ettt e e e e et ettt e AM 90%

. Set the measuring receiver as follows:

)Ty 7y 7o ) S AU AP PEAK -

. Adjust A6R248 (AM ADJ) for a minimum reading on the measuring receiver as close to 90%

as possible, while keeping the 1 kHz audio distortion less than 4%. Select the Audio Distortion
measurement on the measuring receiver for a 1 kHz audio signal to measure the distortion.
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Adjustment 14

FM CALIBRATION PRETUNE ADJUSTMENT

e Service Sheet 14

Description

The Low Frequency Loop is locked during this adjustment. The output of the integrator is adjusted
so that the bottom of the integrator waveform is —6.0 volts. This adjustment assures that the VCO’s
tune voltage will have sufficient range.

A3R620 N
(PRETUNE) A3TP13 INPUT 1

) N — i
o ofcoolo olopBoocoo OSCILLOSCOPE
- ESEEREEEREE e
HP 8657A SIGNAL GENERA?)R
Figure 5-16. FM Calibration Pretune Adjustment Setup
Equipment
OSCIllOSCOPE .« v v vee ettt e PP HP 54201A
OSCIlloSCOPE PrODE . . ..ottt ettt ettt et et HP 10040A
Procedure
1. Set the oscilloscope as follows:

CHAN
L] 071 oV -1 SR 1
7 4V 4V
10357 720 -5V
20 oY oY= P 10:1
07410 o) V1Y dc, 1IMQ
TIME
1Y, oY L= AP Auto
RaANZE. .. oo e e e 20 us
3T P N Os
S0 =) =3« Ve - RN AP Left
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TRIG

SOUTCE & ottt et et e e e Chan 1, + Slope
Level .o e e e Adjust —5V
DISPLAY

Graticule Ty . . ottt i e e e, Grid
Number of Graphs ... ...t e et 1
ConNECt DOLS . oottt e e e e On
Data FIller ..o e e e On

. Set the Signal Generator as follows:

Frequency ....... ..ot PP 117 MHz
AmpltUde . ... e e e Any
Modulation . . . ..o e e e e e off

. Connect the oscilloscope probe to A3TP13, Integrator Output.
. Adjust A3R620 (PRETUNE) for a voltage of —6.0 volts £0.5 volts at the bottom of the integrator

waveform.
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Adjustment 15

API 1,2, 3 AND 4 ADJUSTMENTS

e Service Sheet 12

Description

The API, Analog Phase Interpolation, spurious signals are adjusted for —60 dBc using a spectrum
analyzer.

ASR439(API 1) &\

A3R432(API 2

A3R452(API 3

A3R414(API 4
-w

o olz55[%5|zEgzeed e [T SPECTRUM ANALYZER
o oO|jooa unnnmnnnm@
= olepcooes RF OUTPUT

HP 8657A SIGNAL GENERATOR

Figure 5-17. API 1, 2, 3 and 4 Adjustment Setup

Equipment
Spectrum Analyzer . .. ... HP 8568B
Cable (50 ohm coax, UG-21D/U type N () CONNECLOTS) ..o, HP 11500A
NOTE
The A3 Assembly must be fastened to RFI cover (MP12) with hex nuts
before making API adjustments.
Procedure
1. Set the spectrum analyzer as follows:
Center Frequency ..........ooiinii i e e 65 MHz
Frequency Span ... ... 10 kHz
Reference Level . ... ... e 0 dBm
2. Set the Signal Generator as follows:
FreqUenCY ... oo 65 MHz
Amplitude . .. ..o 0 dBm
Modulation . . . ...t off

3. Connect the RF OUTPUT of the Signal Generator to the spectrum analyzer SIGNAL INPUT 2
as show in Figure 5-17.

4. Offset the Signal Generator frequency by 2 kHz to 65.002 MHz.
5. Adjust A3R439 (API 1) so the spurious signals 1 and 2 kHz from the carrier are —60 dBc.
6. Offset the Signal Generator frequency by 200 Hz to 65.0002 MHz.
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7. Adjust A3R432 (API 2) so the spurious signals 1 and 2 kHz from the carrier are —60 dBc.
8. Offset the Signal Generator frequency by 20 Hz to 65.00002 MHz.
9. Adjust A3R452 (API 3) so the spurious signals 1 and 2 kHz from the carrier are —60 dBc.
10. Offset the Signal Generator frequency by 10 Hz to 65.00001 MHz.
11. Set the spectrum analyzer frequency span to 25 kHz.
12. Adjust A3R414 (API 4) so spurious signals 5 and 10 kHz from the carrier are —60 dBc.
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Adjustment 16

PEDESTAL ADJUSTMENT

e Service Sheet 13

Description

The Sample and Hold circuit current is adjusted for continuous voltage using an oscilloscope.

&,
A3R562(PE§\“"’ /gws ].NPUT 1

N il e—]
o o[zgg[z sl ncggga OSCILLOSCOPE
- =|888[FBEIEEBEEEY0

HP 8657A SIGNAL GENERATOR

Figure 5-18. Pedestal Adjustment Setup

Equipment
OSCIIOSCOPE .« .ottt t ettt e e e et HP 54201A
Oscilloscope Probe (1:1) ...ttt et HP 10021A
PROCEDURE:

1. Set the Signal Generator as follows:

g T [P =) ¢ T2 PP 65 MHz
AmpPItude . . ..o e Any
Modulation . . . ..ottt e e Off

. Connect oscilloscope INPUT 1 to A3W5.

. Set the oscilloscope as follows:

CHAN

Chanmnel . . .o e e e e e e e s 1
RaANgE. . .o e 40 mV
[ 7= 7 0.00V
50 o) =2 PR 1:1
L0703 {o) 1 T ac
TIME

1% (oo L Auto
Range. ..o e e e 20 us real Time
=) 0S
Reference . ... e e e e e et Left
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TRIG

SOUTCE oottt e e Chan 1, + Slope
Level .o Adjust, 5 mV
DISPLAY

Gradicule Type . ..ot Grid
Number of Graphs ... ... et e 1
ConnECt DotS . .ottt e On
Data Filter . ... o e e On

4. Refer to Figure 5-19 and adjust A3R562 (PED) for a minimum peak value.

Ranges :40mV
:20us

AC Coupled

Signal at A3WS
with pedestal out
of adjustment

Figure 5-189. Oscilloscope Display with Pedestal Needing Adjustment
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Adjustment 17

DC FM ADJUSTMENT

e Service Sheet 15

Description

The DC FM spurious signals are adjusted using a spectrum analyzer and a dc power supply.

vde POWER SUPPLY
‘L{/ L&
A3R714(-DC FM)N\Y A3R712(+DC FM)
e A EEE e EEEEEE T SPECTRUM ANALYZER
INPUT/ | ® Z|2°°|°°8|EES5E59 @ rE—
OUTPUT L — — —
HP 8657A SIGNAL GENERATOR
Figure 5-20. DC FM Adjustment Setup
Equipment
Spectrum Analyzer. ... ...ttt e i s HP 8568B or 8558B
POWeT SUP DY . . . ottt e e HP 6214B
Cable (50 ohm coax, UG-21D/U type N(m) connectors) . ... ......uuerreeeeeeeeennnn.. HP 11500A
Cable (112 cm 50 ohm coax, UG-88C/U BNC to dual banana plug)............... HP 11001-60001
Procedure
1. Set the spectrum analyzer as follows:
Center Frequency .. ...o..ttiuitii it e e e 66 MHz
Frequency Span ... ...ttt e 10 kHz
Reference Level ... ... e e 0 dBm
2. Set the power supply as follows:
T (=27 Volts
27 V- 1 Vde
3. Set the Signal Generator as follows:
Frequency . ...t e 66 MHz
AmpPltude . . ..o e e e 0 dBm
Modulation . . . ..coi i e e e DCFM, 3 kHz
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4. Connect the Signal Generator RF OUTPUT to the spectrum analyzer SIGNAL INPUT 2 and
the MOD INPUT/OUTPUT to the power supply +1 Vdc as shown in Figure 5-21.

NOTE

The LO EXT Modulation annunciator remains on regardless of the dc input
level applied to the MOD INPUT/QUTPUT connector.

5. Adjust A3R712 (+DC FM) so spurious signals are —50 dBc.
6. Connect —1 Vdc to the MOD INPUT/OUTPUT.
7. Adjust A3R714 (—DC FM) so spurious signals are —50 dBc.
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Adjustment 18

VOLTAGE OFFSET ADJUSTMENT

e Service Sheet 7

Description

The DC offset of the FM Deviation Summing Amplifier is adjusted for 0.000 Vdc £+0.001 Vdc at
A10TP6.

HP 8657A SIGNAL GENERATOR

i BE i i
o INPUT DIGITAL MULTIMETER
©

]
|

ao

oo®
0000
0000
oo
0000
nooo
0000
0000

0oo

0000
[o]als]
[o]s]s]

o ©

" A10R38
(FM  OFFSET) /o

X

Figure 5-21. DC FM Offset Adjustment Setup

Equipment
Digital Multimeter ........ ... ittt ittt ettt et it HP 3466A
NOTE
The A10 Assembly must be fastened to RFI cover (MP22) with hex nuts
before making the Voltage Offset Adjustment
Procedure
1. Set the digital multimeter as follows:
FUNCHION ... e e e i et e e e Vde
Range. . .. e e e e e 200 mV
2. Set the Signal Generator as follows:
Frequency .. ...ooiii i e e e e ee e 65 MHz
Amplitude . . ... e e et e e e Any
Modulation . . .. ..ot e e e, DC FM, 99 kHz

3. Remove any signal connected to the Signal Generator MOD INPUT/OUTPUT connector.
4. Connect the digital multimeter to A10TP6 as shown in Figure 5-21.
5. Adjust A10R38 (FM OFFSET ADJ) for 0.000 Vdc +0.001 Vdc.
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Adjustment 19

FM IN-BAND GAIN ADJUSTMENT

e Service Sheet 15

Description

Model 8657A

An external modulation signal whose frequency is outside the Low Frequency Loop bandwidth is used
to frequency modulate the Signal Generator. The frequency modulation is measured with the EXT
FM of the Signal Generator set to 50 kHz for a reference. The external modulation signal is changed
to 100 Hz and the FM IN-BAND GAIN is adjusted for the same FM peak deviation.

OUTPUT AUDIO SOURCE

1?/(/ —
\\” A3R723(FM IN—BAND GAIN ADJ)

MOD - o|288|555|8 85850 @ RE RO
S Rl e - 1 g e -
HP 8657A SIGNAL GENERATOR
Figure 5-22. FM In-band Gain Adjustment Setup
Equipment
Measuring ReceivVer . ........oiii i i it et ittt ettt HP 8902A
AUAIO SOULCE . .ot i ettt ettt et et et et e e HP 8903B
Cable (50 ohm coax, UG-21D/U type N(m) connectors) ........c.ouvuveeeerenrennnnnnnn HP 11500A
Cable, BNC Connectors .. vvvuit ittt ittt ete et tnenneanrsnneeaeeeeeneennennns HP 10503A
Procedure
1. Set the measuring receiver as follows:
B (2T 00 =31 1= o /2 AP FM, PEAK+
2. Set the audio source as follows:
FreqUencCy . ..o e e e e e e e e 20 kHz
Amplitude . .. ..o e 1.414 Vac
3. Set the Signal Generator as follows:
Frequency ... e e e et e e 65 MHz
Ampltude . . ..ot e 0 dBm

Modulation . ..ot e e e e
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4. Connect the Signal Generator RF OUTPUT to the measuring receiver INPUT, and the Signal
Generator MOD INPUT/OUTPUT to the audio source OUTPUT as shown in Figure 5-22. The
Signal Generator LO EXT and HI EXT LED’s should be out.

5. Adjust A10R39 (FM Gain ADJ) if necessary, for a reading of 50.0+ 0.2 KHz on the measuring
receiver.

NOTE

If it is necessary to adjust A110R39, the FM Deviation Adjustment 20 must
be performed.

6. Set the measuring receiver to RATIO and the audio source frequency to 100 Hz.
7. Adjust A3R723 (FM IN-BAND GAIN ADJ) for a reading of 100% on the measuring receiver.
8. Repeat steps 6 through 8 and readjust A3R723 if required.
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Adjustment 20

FM DEVIATION ADJUSTMENT

e Service Sheet 7

Description

The FM deviation is adjusted with a maximum FM peak deviation of 99 kHz entered into the Signal
Generator. The carrier frequency is stepped down in 10 MHz steps from 1040 to 990 MHz and A10R39
is adjusted for an equal error around 99 kHz deviation.

HP 8657A SIGNAL GENERATOR

MEASURING RECEIVER

> o|ESE|EBE|SEBEEEY g rr ourPur RF_INPUT
o % ATOR39(FM GAIN ADJ) -
Figure 5-23. FM Deviation Adjustment Setup
Equipment
Measuring Receiver ....... ..ottt i e e HP 8902A
Cable (50 ohm coax, UG-21D/U type N (m) connectors) .............oouiuvivnennnnans HP 11500A
Procedure
1. Set the measuring receiver as follows:
MEASUTEIMENTE & o o v e vt tuteee e et e eaneaeeeeeaannnnneeesetannnaareeeeenannneeeennnnenens FM
0 Y70 PO +Peak
18 20 0 75 300 Hz
5 2 1 7 G R 3 kHz
2. Set the Signal Generator as follows:
e Ly o Z S PP 1040 MHz
Frequency INCrement ...........o.uuinniiiiiiiet it eaiaaineannens 10 MHz
AMPLtUde . .ottt e +4 dBm
B (5 101 5o o YU O FM 99 kHz
0100 o S 1 kHz (Int.)

3. Connect the measuring receiver input to the RF OUTPUT connector on the Signal Generator.
4. Adjust A10R39 (FM GAIN ADJ) for a 99.0 kHz deviation reading on the measuring receiver.

5. Step the frequency down from 1040 to 990 MHz and record the deviation at each of the 10 MHz
steps.
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6. Adjust A10R39 for equal error +£2 kHz from 99 kHz at the frequencies of maximum and minimum

peak kHz deviation.

Adjustment 20

1040 MHz

1030 MHz

1020 MHz

1010 MHz

1000 MHz

990 MHz
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Adjustment 21

DC FM OFFSET ADJUSTMENT

e Service Sheet 7

Description

The DC Offset of the FM Deviation Amplifier is adjusted for an output frequency error of +10 Hz
with DC FM selected.

HP 8657A SIGNAL GENERATOR

TIME BASE INPUT
(J3 REAR PANEL)

TIME BASE OUTPUT FREQUENCY COUNTER

]
|

o
00l

0o00jf--

° EoEfeeEiiEeg o oo
- elepsces 1= CHANNEL A INPUT —
% A10R52(DC FM OFFSET ADJ)
Figure 5-24. DC FM Frequency Offset Adjustment Setup
Equipment
Frequency COounter . . ... ...ttt et e ettt HP 5328B
Adapter, N(m) to BNC () ... oo i i i et ettt HP 1250-0780
Cable, BNC (2 EA) ... i e i e e e et e et HP 10503A
NOTE
Both the A3 and A10 Assemblies must be fastened to RFI cover (MP22)
with hex nuts before making the DC FM Adjustment.
Procedure
1. Set the frequency counter as follows:
Frequency . .. ..o e e Input A
2. Set the Signal Generator as follows:
Frequency . . ...t e i 65 MHz
Amplitude . . ... e i 0 dBm
Modulation . . ... ... i i i e e e DC FM, 99 kHz

3. Connect the Signal Generator RF OUTPUT to the frequency counter CHANNEL A INPUT and
the counter time base OUT to the Signal Generator Time Base INPUT as shown in Figure 5-24.

4. Adjust A10R52 (DC FM OFFSET ADJ) for a frequency counter reading of 65.000000 MHz
+10 Hz.

5-36 Adjustment 21



Model 8657A Adjustments

Adjustment 22

OPTION 001 10 MHZ REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT

e Service Sheet 25

Description
The Option 001 10 MHz Reference Oscillator frequency is adjusted to 10.000 MHz +10.0 Hz using a
frequency counter.

HP 8657A SIGNAL GENERATOR

TR LT ] |ME BASE STABLITY
= i |0PTION(J6 REAR P
T Ry [loNue REAR PAVD FREQUENCY COUNTER
- olccB8|EEc[cEaE559@ e
o ojopoooo
Figure 5-25. 10 MHz Reference Oscillator Frequency Adjustment Setup
Equipment

Frequency COUNMEET . . ... .ttt ittt et a e e sttt e aaens HP 5328B

NOTE

Before making the adjustment, the instrument must be warmed up for a
minimum of 24 hours.

Procedure
1. Remove the COARSE and FINE screws on the oscillator cover (accessed through the rear panel).
2. Connect the frequency counter to the TIME BASE HIGH STABILITY OPTION connector (J6)
on the rear-panel of the Signal Generator.
3. Adjust the COARSE and FINE adjustments for a reading of 10.000 MHz +10 Hz on the frequency

counter.

4. Replace the COARSE and FINE screws.
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Figure 5-26. Adjustment Locations



BOTTOM INTERNAL VIEW — LEVEL 4
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