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Figure 1-1. HP Model 8656A Signal Generator with Option 001 and Accessories Supplied
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This manual contains information required to
install, operate, test, adjust, and service the
Hewlett-Packard Model 8656A Signal Generator.
The Model 8656A will generally be referred to as
the Signal Generator throughout this manual.
Figure 1-1 shows the Signal Generator with all of
its externally supplied accessories. This manual
also documents Signal Generators supplied with
the high stability time base, Option 001 and rear
panel connectors, Option 002.

This section of the manual describes the instru-
ments documented by this manual and covers
instrument description, options, accessories, spec-
, ifications, and other basic information. The other
sections contain the following information:

Section I, Installation: provides information about
initial inspection, preparation for use (including
time base selection and HP-IB address selection
for remote operation), and storage and shipment.

Section lll, Operation: provides information about
panel features and includes operator’s checks,
operating instructions for both local and remote
operation, and operator’s maintenance
information.

Section IV, Performance Tests: provides the infor-
mation required to check performance of the in-
strument against the critical specifications listed
in Table 1-1.

Section V, Adjustments: provides the information
required to properly adjust the instrument.

Section VI, Replaceable Parts: provides ordering
information for all replaceable parts and
assemblies.

Section VII, Manual Changes: with the backdating
information, this manual applies to all instru-
ments as indicated on the title page.

Section VIII, Service: provides the information
required to repair the instrument.

Two copies of the operating information are sup-
plied with the Signal Generator. One copy isin the

form of an Operating Manual. The Operating
Manual is simply a copy of the first three sections
of the Operating and Service Manual. The Operat-
ing Manual should stay with the instrument for
use by the operator. Additional copies of the Oper-
ating Manual may be ordered separately through
your nearest Hewlett-Packard office. Its part num-
ber is listed on the title page of this manual.

Also listed on the title page of this manual, below
the manual part number, is a “Microfiche” part
number. This number may be used to order 100 x
150 millimetre (4- x 6-inch) microfilm transparen-
cies of this manual. Each microfiche contains up
to 96 photo-duplicates of the manual’s pages. The
microfiche package also includes the latest
MANUAL CHANGES supplement, as well as all
pertinent Service Notes.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications are the performance stan-
dards or limits against which the instrument may
be tested. Supplemental characteristics are listed

. in Table 1-2. Supplemental characteristics are not

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

1-3. SAFETY CONSIDERATIONS

This product is a Safety Class I instrument, that
is, one provided with a protective earth terminal.
The Signal Generator and all related documenta-
tion must be reviewed for familiarization with
safety markings and instructions before opera-
tion. Refer to the Safety Considerations page
found at the beginning of this manual for a sum-
mary of the safety information. Safety informa-
tion pertinent to the task at hand, that is, installa-
tion, operation, performance testing, adjustment,
or service is found throughout this manual.

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

This instrument has a two-part serial number in
the form 0000A00000 which is stamped on the
serial number plate attached to the rear of the
instrument. The first four digits and the letter con-
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INSTRUMENTS COVERED BY THIS MANUAL
(Cont'd)

stitute the serial number prefix and the last five
digits form the suffix. The prefix is the same for all
identical instruments. It changes only when a
change is made to the instrument. The suffix,
however, is assigned sequentially and is different
for each instrument. The contents of this manual
apply directly to instruments having the same
serial number prefix(es) as listed under SERIAL
NUMBERS on the title page.

Aninstrument manufactured after the printing of
this manual may have a serial number prefix that
is not listed on the title page. This unlisted serial
number prefix indicates that the instrument is dif-
ferent from those documented in this manual. The
manual for this newer instrument is accompanied
by a yellow MANUAL CHANGES supplement.
This supplement contains “change information”
that explains how to adapt the manual to the
newer instrument.

In addition to change information, the supple-
ment may contain information for correcting er-
rorsin the manual. To keep this manual as current
and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest
MANUAL CHANGES supplement. The supple-
ment for this manual isidentified with the manual
print date and part number, both of which appear
on the manual title page. Complimentary copies of
the supplement are available from Hewlett-
Packard

Forinformation concerning a serial number prefix
that is not listed on the title page or in the MAN-
UAL CHANGES supplement, contact your near-
est Hewlett-Packard office.

1-5. DESCRIPTION

The Hewlett-Packard Model 8656A is a synthe-
sized signal generator with a carrier frequency
range of 100 kHz to 990 MHz. Its output amplitude
is leveled and calibrated from +13 to -127 dBm.
AM and/or FM functions can be individually
selected. The carrier frequency, output amplitude,
and modulation functions can be remotely pro-
grammed via the Hewlett-Packard Interface Bus.
The unique modular design and incorporated ser-
vice features permit rapid and easy calibration
and service.

1-2
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1-6. Carrier Frequency

The Signal Generator covers a carrier frequency
range of 100 kHz to 990 MHz (10 kHz to 990 MHz
with underrange) which can be extended to 1.8
GHz with an external doubler. Frequency resolu-
tion is 100 Hz or 250 Hz depending on the carrier
frequency selected. An 8-digit LED display of the
carrier frequency in MHz is provided. Pushbutton
keys permit coarse tuning, fine tuning, and incre-
menting of the carrier frequency.

Frequency accuracy and stability are dependent
on the reference source being used, either the
internal 50 MHz reference oscillator or an external
source that operates at 1,5, or 10 MHz. An optional
10 MHz crystal referenceis available forincreased
accuracy and stability.

1-7. Output Amplitude

The Signal Generator has precise power levels
from +13 to -127 dBm (+1.00V to +0.100 uV) with
overrange at decreased accuracy. The output ampli-
tude from +13 to —-127 dBm is accurate to less than
orequal to +1.5dB from 100 kHz to 990 MHz. Level
flatness is less than or equal to 1.0 dB with an
output amplitude setting of 0.0 dBm. Output ampli-
tude resolution is 0.1 dB. A 3-1/2-digit LED dis-
play of output amplitude is provided with 7 LED
annunciators used to display unit information. -
Easy conversion of units between dBm, xV, EMF,
and so forth is possible.

1-8. Modulation Capabilities

The Signal Generator features a versatile internal
and external modulation capability for AM and
FM. This includes internal 400 Hz or 1 kHz tones;
mixed modulation, such as AM/FM, AM/AM, or
FM/FM; and the capability to accept low fre-
quency digital unsquelching signals. A 2-digit
display of AM depth or FM peak deviation fre-
quencies is provided with 10 LED annunciators
used to display internal or external modulation
source information. Simple keyboard entries of
AM depth up to 99% with a resolution of 1% and
FM peak deviation frequencies up to 99 kHz with
resolutions of 100 Hz (for deviations less than
10 kHz) or 1 kHz (for deviations greater than or
equal to 10 kHz) are possible.

1-9. OPTIONS

The following options are available and may have
been ordered and received with the Signal Genera-
tor. If they were not received with the original
shipment and are now desired, except for option
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OPTIONS (Cont'd)

002, they may be ordered from your nearest Hewlett-
Packard office using the part number included in
each of the following paragraphs.

1-10. Electrical Options

Option 001 provides a 10 MHz crystal reference for
increased frequency accuracy and stability. Order
HP part number 08656-60079.

1-11. Mechanical Options

The mechanical options except Option 002 are
shown in Figure 1-1.

Rear Panel inputs and Outputs Option 002. RF Out-
put and Modulation Input/Output Connectors are
located on the rear panel. The SEQ (sequencing)
input is eliminated.

Front Handle Kit Option 907. Ease of handling is
increased with the front panel handles. Order HP
pdrt number 5061-0089.

Rack Flange Kit Option 908. This kit contains all
necessary hardware and installation instructions
for mounting the Signal Generator in a rack with
482.5 millimeter (standard 19-inch) spacing. Order
HP part number 5061-0077.

Rack Flange and Front Handle Combination Kit
Option 909. This kit is not simply a front handle kit
and rack flange kit packaged together. The com-
bination is made up of unique parts which include
both functions. Order HP part number 5061-0083.

1-12. HEWLETT-PACKARD INTERFACE BUS

1-13. Compatibility .
The Signal Generator has an HP-IB interface and
can be used with any HP-IB computing controller
or computer for automatic system applications.
The Signal Generator is fully programmable via
the HP Interface Bus. The Signal Generator’s
complete compatibility with HP-IB is defined by
the following list of interface functions: SHO, AH 1,
TO, L2, SRO, RL1, PP0, DC1, DT0, and C0. The
Signal Generator interfaces with the bus via open-
collector TTL circuitry. An explanation of the com-
patibility codes can be found in the IEEE Stand-
ard 488 and the identical ANSI Standard MC1.1.

For more detailed information relating to pro-
grammable control of the Signal Generator, refer
# o Tl

‘ # % Not just IEEE-488, but the hardware, documentation and
support that delivers the shortest path to a measurement system.

General Information

to Remote Operation, Hewlett-Packard Interface
Bus in Section III of this manual.

1-14 Selecting the HP-IB Address

Five miniature HP-IB address switches are located
inside the Signal Generator. These switches re-
present a five-bit binary number (00 through 31 in
decimal). HP-IB addresses greater than 30 (deci-
mal) are invalid. When the instrument is shipped
from the factory, the HP-IB address is preset to 07
(decimal). To determine the Signal Generator’s
HP-IB address, refer to HP-IB Address Display in
Section III of this manual. To change the HP-IB
address, refer to paragraph 2-8, HP-IB Address
Selection.

1-15. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Genera-
tor are shown in Figure 1-1. The power cable and
fuse supplied are selected at the factory according
to the Mains voltage available in the country of
destination. For the part numbers of the power
cables and Mains plugs available, refer to para-
graph 2-6, Power Cables. For the part numbers
and ratings of the fuses available, refer to para-
graph 2-5, Line Voltage and Fuse Selection. If the
Signal Generator is equipped with Option 001, a
coaxial time base cable is supplied. This cable
must be connected between the rear panel TIME
BASE HIGH STABILITY OPTION connector
and the TIME BASE INPUT connector.

1-16 RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment required for test-
ing, adjusting, and servicing the Signal Genera-
tor. The Critical Specifications column describes
the essential requirements for each piece of test
equipment. Other equipment can be substituted if
it meets or exceeds these critical specifications.

The Recommended Model column may suggest
more than one model. The first model listed is
usually the least expensive, single-purpose model.
Alternate models are suggested for additional fea-
tures that would make them a better choice in
some applications. For example, reasons for recom-
mending an alternate model might be:
¢ HP-IB programmablility
® Multi-function capability (that is, one
model can replace two or more single-
purpose models)

Table 1-4 presents the advantages of the alternate
suggestions.
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Table 1-1. Specifications (1 of 3]

Electrical Characteristics Performance Limits Conditions
FREQUENCY
Range 100 kHz to 990 MHz
Resolution 100 Hz
250 Hz
SPECTRAL PURITY
Spurious Signals:
Harmonics <-30dBc <+7 dBm output levels
Non-harmonics <60 dBc >5 kHz from carrier in CW mode
Sub-harmonics None
Residual Modulation
CW Mode:
AM
(0.05 to 15 kHz Post <-70 dBc 0.1 to 990 MHz

Detection Noise
Bandwidth)

FM
(0.3 to 3 kHz Post
Detection Noise

<15 Hz rms
<3 Hz rms
<6 Hz rms

0.1 to 123.5 MHz
123.5 to 247 MHz
247 to 494 MHz

Bandwidth) <15 Hz rms 494 to 990 MHz
FM <30 Hz 0.1 to 123.5 MHz
(0.05 to 15 kHz Post <8 Hz 123.5 to 247 MHz
Detection Noise <16 Hz 247 to 494 MHz
Bandwidth) <30 Hz 494 to 990 MHz
OUTPUT
Level Range +13 dBm to -127 dBm Into 50 chms
Resolution 0.1dB

Absolute Level Accuracy’

Level Flatness

<+1.5dB

<+1.0dB

Qutput levels of +13 dBm to 127 dBm; fre-

quencies from 100 kHz to 990 MHz

Output level setting of 0.0 dBm; frequen-

cies from 100 kHz to 990 MHz

AMPLITUDE MODULATION
Depth?

Resolution

Incidental Phase
Modulation

0 to 99%

0 to 30%

1%

<0.3 radian peak

Output levels of +7 dBm and below; fre-

quencies from 100 kHz to 990 MHz

Output levels of +10 dBm and below; fre-

quencies from 100 kHz to 990 MHz

30% AM depth and internal rates

*Absolute level accuracy includes allowances for detector linearity, temperature, flatness, attenuator accuracy, and measurement error.

2AM depth is further limited by the Indicator Accuracy specification.
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Table 1-1. Specifications (2 of 3)

Electrical Characteristics

Performance Limits

Conditions

AMPLITUDE MODULATION
(Cont'd)

Indicator Accuracy?

+2% (£4% of reading)

Depths <90% and internal rates

Harmonic Distortion)

AM Rates:
Internal 400 and 1 kHz, +3%
External 25 Hz to 25 kHz 1 dB bandwidth, ac coupled
AM Distortion <1.5% 0to 30% AM
(internal rates) <3% 31 to 70% AM
<5% 71 to 90% AM
FM MODULATION
Maximum Peak Devia-
tion (Afpk):3
Rates =60 Hz 99 kHz 0.1 to 123.5 MHz (fe)
25 kHz 123.5 to 247 MHz (fc)
50 kHz 247 to 494 MHz (fc)
99 kHz 494 to 990 MHz (fc)
Rates <60 Hz 1600 x Rate 0.1 to 123.5 MHz (fc)
400 x Rate 123.5 to 247 MHz (fc)
800 x Rate 247 to 494 MHz (fc)
1600 x Rate 494 to 990 MHz (fc)
(FM not specified for fc — Afpk <100 kHz)
Resolution 0.1 kHz Deviations <10 kHz
1 kHz Deviations =10 kHz
Incidental AM <0.1% <20 kHz peak deviation and internal rates
. and carrier frequency =500 kHz.
Indicator Accuracy® +5% of reading At internal rates. Add +5%, if 250 Hz
frequency increments are used.
FM Distortion (Total <0.5% 100 Hz to 99 kHz peak deviations and

internal rates.

Power Requirements
Line Voltage

FM Rates:
Internal 400 and 1 kHz, +£3%
External 25 Hz to 25 kHz 1 dB bandwidth, ac coupled
GENERAL
Operating Temperature 0to 55°C
Range

100, 120, 220, or 240 Vac,
+5%, —10%

2AM depth is further limited by the Indicator Accuracy specification.
3FM deviation is further limited by the Indicator Accuracy specification.

1-5



General Information

Model 8656A

Table 1-1. Specifications (3 of 3)

Electrical Characteristics

Performance Limits

Conditions

GENERAL (Cont'd)
Line Frequency

Power Dissipation

Electromagnetic
Interference

Net Weight

Dimensions
(Full Envelope):
Height
Width
Depth

Conducted and Radiated

48 to 66 Hz
125VA maximum

MIL STD 461A, VDE 0871

<1.0 uV

18.1 kg (40 1b)

133 mm (5.25 in.) nominal
425 mm (16.75 in.) nominal
520 mm (20.5 in.) nominal.

Conducted and radiated interference is with-
in the requirements of methods CE03 and
RE02 of MIL STD 461A, VDE 0871, and
CISPR Publication 11.

Induced in a two-turn 2.5 cm (1 inch) dia-
meter loop held 2.5 cm (1 inch) away from
the front surface.

NOTE: For ordering cabinet accessories, the
module sizes are 5-1/4H, IMW, 17D.

Electrical Characteristics

Features

REMOTE OPERATION
HP-IB (IEEE 488)
Capability:

Interface

Functions Controlled

Hewlett-Packard Interface Bus (HP-IB). HP-IB is Hewlett-Packard’s imple-
mentation of IEEE Standard 488 (and the identical ANSI Standard MC1.1).
The Signal Generator’s compatibility with HP-IB is defined by the follow-
ing list of interface functions: SHO, AH1, T0, L2, SR0, RL1, PP0, DC1, DTO,

and CO.

All functions controlled from the front panel with the exception of DIS-
PLAY, DISPLAY in conjunction with SEQ, Backspace, COARSE TUNE,
FINE TUNE, and display HP-IB ADRS are programmable with the same
accuracy and resolution as in local operation.
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Table 1-2. Supplemental Characteristics

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

FREQUENCY
Accuracy and Stability: same as internal time base.
Time Base Characteristics:

OUTPUT

SWR: <2, 0.1 to 990 MHz and <+13 dBm; < 1.5, 1.0 to
990 MHz and <-5 dBm.

Impedance: 50 ohms nominal.
Characteristic Tsl:::d;;:e 2?{22"322; Reverse Power Protection: protects Signal Generator from
I application of up to 50 watts of RF power to 990 MHz
Aging Rate +2 ppm/year 1 X 10-9/day into RF OUTPUT connector; de¢ voltage cannot
Temperature +10 ppm 7% 10-9 exceed 25V.
(0—55°C) (0—55°C) e (
Line Voltage — 2 %X 10-9
(+5 to ~10%)
Frequency 50 MHz 10 MHz E +16+ T
Time Base Available at a level of >0.15 Vrms =
Reference Signal into 50 ohms (output of 10, 5 or b
(Rear Panel) 1 MHz is selectable via internal g s5f——+ __A
jumper). If the Option 001 or another o e
external reference is used, only that ’5
reference frequency is available as an =
output. g +14
External Reference Accepts any 10, 5 or 1 MHz (+0.002%)
Input (Rear Panel) frequency standard at a level >0.15
Vrms into 50 ohms. +13 -
0.1 250 500 750 1000

Frequency Switching Speed: <2 seconds to be within 100 Hz OUTPUT FREQUENCY (MHz)

of sclected frequency. Typical maximum power output versus frequency

(output set to +17 dBm}.

' SPECTRAL PURITY .
SSB ¢ Noise (CW only):
T MODULATION
Offset 0.1 to 1235 to 247 to 494 to . ;
from | 1235MHz | 247MHz | 494MHz | 990 Mz (Amplitude and Frequency Modulation)
Carrier (dBc/Hz} | (dBc/Hz) (dBc/Hz) (dBc/Hz) External Sensitivity: 1V peak for indicated accuracy.
90 kHz <115 197 <191 <115 Front-panel annunciators indicate application of 1V
peak signal £5%.
500 kHz <125 <-135 <-131 <-125 .
< External Modulation Input: front-panel BNC; ac-coupled,
600 ohms.
-100 N . . . .
F Modulating Signal Output: internal modulating signal is
@ & provided at the front-panel BNC connector at 1V
= E —1o \ peak, 5% into 600-ohm resistive load.
=3 ~120 N Digital FM Modulation: will accept digital unsquelching
‘?’_’J % signals. Sag of resultant demodulated signal is less
2o than 8% at 1 kHz deviation for a 10 Hz square-wave
22 ~130 —~ modulating signal.
Z -140 ] ] i Simultaneous Modulation: internal and external AM and
102 10* 105 106 107 FM. Internal/external AM/FM, FM/AM, AM/AM,

and FM/FM.
AM Incidental to FM: <1% for 200 kHz <fc<500 kHz and
<5% for 100 kHz <fo<200 kHz.

OFFSET FROM CARRIER (Hz)
Typical SSB ¢ Noise, fc= 450 MHz.
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Table 1-3. Recommended Test Equipment (1 of 3)

Model 8656A

Input Level: -20 to +13 dBm
Amplitude Modulation:
Rates®: 25 Hz to 25 kHz
Depth: to 99%
Accuracy: 2% at 1 kHz
Flatness: £0.5%
Demodulated Output Distortion: (0.3% for 50%
depth; <0.6% for 90% depth
Incidental ®M: <0.05 radians for 50% depth at
1 kHz rate (50 Hz to 3 kHz bandwidth)
Residual AM?

Instrument Critical Specifications Recommended Model Use'
AM/FM Test Source Range: 10 to 400 MHz HP 11715A P
(required for Residual AM?
modulation analyzer FM Flatness: £1% (de to 250 kHz)
verification) Peak Deviation: to 100 kHz)

Attenuator, Fixed Attenuation: 20 dB HP 8491A Option 020 A
Frequency Range: 10 MHz to 990 MHz
SWR: <1.2
Attenuator, Fixed Attenuation: 60 dB HP 8491 A Option H56 P
Frequency Range: 100 kHz to 990 MHz
Accuracy: £2 dB +0.16 dB at Standards Calibra-
tion Lab, Frequencies of 10, 100, 201, 801, 901, and
990 MHz.
SWR: <1.3
Controller, HP-IB HP-IB compatibility as defined by IEEE Standard HP 9825A /98034A/ AT
488 and the identical ANSI Standard MC1.1: 98213A or HP 9835A/
SHO, AH1, T4, TEQ, Lo, LEO, SR0, RLO, PPO, DCO 98332A/98034A
DTO, and C1, 2, 3, 28. (see Table 1-4)
Digital Multimeter Accuracy: 4-1/2 digit, £0.02% of reading *+1 digit HP 3465A or P,AT
Ranges: 20 mV to 30 Vdc and 2 Vac HP 3455A
Sensitivity: 100 uV (see Table 1-4)
Distortion Analyzer Distortion Range: <0.1% HP 339A or HP 8903A P, T
Range: 25 Hz to 25 kHz (see Table 1-4)
Frequency Counter Range: 10 MHz HP 5328A thion 031 or A
Resolution: 1 Hz HP 5328A Options 001
and 031 (see Table 1-4)
Frequency Counter Range: 990 MHz HP 5328A Option 031 T
Resolution: 10 Hz
Loop Antenna To ensure measurement accuracy, no substitution HP 008640-60501 P
2.6 cm (1in.) is possible. Fabrication depends upon machining
and assembling to close tolerances.
Modulation Analyzer | Frequency Range: 150 kHz to 990 MHz HP 8901A P,A
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Table 1-3. Recommended Test Equipment (2 of 3)

General Information

Instrument Critical Specifications Recommended Model Use!
Modulation Analyzer Frequency Modulation:
(Cont’d) Rates: 25 Hz to 25 kHz
Deviation: to 99 kHz
Accuracy: +2% at 1 kHz
Demodulated Output Distortion: <0.3%
Incidental AM®:
Residual FM: <8 Hz rms at 1300 decreasing
linearly with frequency to <1 Hz rms for
100 MHz and below (50 Hz to 3 kHz bandwidth).
Oscilloscope Vertical Sensitivity: 10 mV /div HP 1222A or AT
Bandwidth: 50 MHz HP 1801A/1820C/181A
(see Table 1-4)
Power Meter and Sensor | Frequency Range: 100 kHz to 990 MHz HP 436A or P AT
Power Range: +17 to -25 dBm with HP 8482A HP 436A Option 022
Frequency Range: 10 to 990 MHz with HP 8484A and
Power Range: —20 to 60 dBm with HP 8484A HP 8484A (see Table 1-4)
Accuracy: +0.2 dB
Signal Source Frequency: 50 to 300 MHz HP 8640B AT
Level: 20 dBm
Signature Analyzer Provides perferred method for troubleshooting HP 5004A T
digital circuitry.
Spectrum Analyzer, RF Frequency Range: 0.1 to 990 MHz HP 8568A or P,AT
Resolution Bandwidth: <1 kHz to 3 kHz HP 8§5SB/ P/181T or
(see Table 1-4)
Spectrum Analyzer, RF Frequency: 10 to 990 MHz Model 8568A PAT
Resolution Bandwidth: <100 kHz
Video Average: 25 Sweeps
Test Oscillator Level: 0.0 to 1 Vpk into 50 and 600 chms HP 651B PT
Frequency: 25 Hz to 25 MHz
Wideband Amplifier Gain: 20 or greater HP 8447D Option 010 P
Frequency Range: 10 MHz to 990 MHz
Impedance: 50 ohms
Connector: Type N
Adapter Qty. Type Recommended Mode! Use!
Coaxial 1 BNC(f) to BNC(f) HP 1250-0080 AT
Coaxial 1 N(f) to BNC(m) HP 1250-0077 A
Coaxial 3 N(m) to BNC({f) HP 1250-0780 PAT
Probe 2 SMC(f) to RF Test Point HP 1250-1598 | AT
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Table 1-3. Recommended Test Equipment (3 of 3)

T

Cable 4 Oty. Type Recommended Model Use'

RF 2 BNC(f) to BNC(f) HP 08662-60080 P

RF 1 Connector: UG-210/U HP 11500A P,AT
Type N(m)

RF 2 Connector: UG-210/U HP 11500B PAT
Type N(m)

'A = Adjustments; P = Performance Tests; T = Troubleshooting.

2Theresidual AM specification of both the HP 8901 A Modulation Analyzer and HP 11715A AM/FM Test Source are stated in a 50 Hzto 3
kHz bandwidth. In order to assure the validity of the residual AM measurement in the bandwidths stated for the HP 8656A Signal
Generator (namely, 50 Hz to 15 kHz) the combined performance of both the HP 8901 A and HP 11715A must be verified to be better than
0.022% rms for the 50 Hz to 15 kHz bandwidth. See paragraph 4-7, step 4, for the verification procedure.

3The incidental AM specification of the Signal Generator is not equivalent to the published specification of the Model 8801A Modulation
Analyzer. In order to assure the validity of the incidental AM measurement, the incidental AM of the modulation analyzer must be
verified to be less than 0.02% for the 300 Hz to 3 kHz bandwidth and 20 kHz peak deviation at internal rates. Refer to paragraph 4-10, step
18, for the verification procedures.

Table 1-4. Alternate Test Equipment

Recommended Suggested Advantages of
Instrument Model Alternative Alternative
Controller, HP-IB HP 9825A/98213A/ HP 9835A/98332A/ CRT Display
98034A 98034A HP Enhanced BASIC
Larger Memory
Digital Voltmeter HP 3465A HP 3455A HP-IB* Compatible
(DVM)
Distortion Analyzer HP 339A HP 8903A HP-IB* Compatible
Frequency Counter HP 5328A Option 031 | HP 5328A Options 001 HP-IB* Compatible
and 031
Power Meter HP 436A HP 436A Option 022 HP-IB* Compatible
Oscilloscope HP 1222A HP 1801A/1820C/ Satisfies all requirements for testing
181A the Signal Generator. Also has in-
creased vertical sensitivity (0.05 mV/
div) and a Persistance Display that
makes it possible to troubleshoot the
Low Frequency Loop circuits.
Spectrum Analyzer, HP 8568A HP 8558B/P/181T Satisfies most of the requirements for

RF

or
HP 8554B/8552B/
141T

testing the Signal Generator. The ex-
ception is the Low Level Accuracy test.
In this case, the spectrum analyzer’s
noise level is high enough that the
measurements are meaningless.

*HP-IB is Hewlett-Packard’s implementation of IEEE Standard 488 and the identical ANSI Standard MC1.1.
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Installation

SECTION 1l
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the Signal Generator. Included is informa-
tion pertinent to initial inspection, power require-
ments, line voltage and fuse selection, power
cables, time base selection, HP-IB address selec-
tion, interconnection, mating connectors, operat-
ing environment, instrument mounting, storage,
and shipment.

2-2. INITIAL INSPECTION

WARNING l

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

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

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

l WARNING l

To avoid the possibility of hazardous
electrical shock, do not operate this in-
strument at line voltages greater than
126.5 Vac with line frequencies greater
than 66 Hz. Leakage currents at these
settings may exceed 3.5 mA.

The Signal Generator requires a power source of
115(90 to 126) Vac or 230 (198 to 252) Vac, 48 to 66
Hz single phase. Power consumption is 125 VA
maximum.

|WARNINGS |

This s a Safety Class I product (i.e.,
provided with a protective earth termi-
nal). An uninterruptible safety earth
ground must be provided from the Mains
power source to the product input wiring
terminals, power cord, or supplied power
cord set. Whenever it is likely that the
protection has been impaired, the in-
strument must be made inoperative and
be secured against any unintended
operation.

If this instrument is to be energized via
an external autotransformer for voltage
reduction, make sure that the common
terminalis connected to the earthed pole
of the power source.

2-5. Line Voltage and Fuse Selection

CAUTION

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

A rear panel, line power module permits operation
from 100, 120, 220, or 240 Vac. The number visible
in the window (located on the module) indicates
the nominal line voltage to which the instrument
must be connected. Verify that the line voltage
selection card and the fuse are matched to the
power source. Refer to Figure 2-1, Line Voltage
and Fuse Selection. Table 2-1 lists the ratings and
HP part numbers for the replaceable fuses.

For protection against fire hazard, the
line fuse should only be a 250V slow
blow fuse with the correct current rating.

2-1
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Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

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

2. Remove the Line Voitage Selection Card. Position the card
so the line voltage appears at top-left corner. Push the card
firmly into the slot.

3. Rotate the FUSE PULL lever to its normal position. Insert
a fuse of the correct value in the holder. Close the cover

door.
WARNING

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

Figure 2-1. Line Voltage and Fuse Selection

Table 2-1. Line Fuse Ratings and Part Numbers

Line

Voltage Rating Part Number

100/120V | 1.25A, 250V, SLO-BLO | HP 2110-0305
220/240V | 0.6A, 250V, SLO-BLO | HP 2110-0016

2-6. Power Cables

| WARNING I

BEFORECONNECTING THISINSTRU-
MENT, the protective earth terminal of
the instrument must be connected to the
protective conductor of the (Mains)
power cord. The Mains plug shall only
be inserted in a socket outlet provided
with a protective earth contact. The pro-
tective action must not be negated by
the use of an extension cord (power
cable) without a protective conductor
(grounding). Grounding one conductor

2-2
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of a two-conductor outlet is not suffi-
cient protection.

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug shipped
with each instrument depends on the country of
destination. Refer to Figure 2-2 for the part num-
bers of the power cables and Mains plugs available.

2-7. Time Base Selection

One of three time base output signals (1, 5, or 10
MHz at a level greater than 0.15 Vrms into 50
ohms) is accessible at the rear panel TIME BASE
OUTPUT connector. This output signal is derived
from the internal reference oscillator frequency
and is jumper-selectable through an inductor lo-
cated inside the Signal Generator on the Low Fre-
quency Loop Assembly — A3. When the instru-
ment is shipped from the factory, the inductive-
jumper is hard-wired to provide a 10 MHz time
base output signal. If the Option 001 or another
external 10 MHz reference is applied to the rear
panel TIME BASE INPUT connector, only that
reference frequency will be available as an output
signal. Also, if either a 1 or 5 MHz output signal is
desired, the internal inductive-jumper will have to
be repositioned. Similarly, if an external 1 or 5
MHz reference input is to be applied to the rear
panel TIME BASE INPUT connector, the inductive-
jumper will have to be repositioned to the position
that corresponds to the frequency of the external
reference input. The top cover of the Signal Gener-
ator will have to be removed to gain access to the
time base jumper. The following procedure des-
cribes how to change the location of the inductive-
jumper.

a. Remove the top cover from the Signal Gener-
ator by first removing the two screws used to
secure the strap handle to each side of the instru-
ment. Next, remove the front and rear caps, slide
the side cover in the direction of the arrow, then lift
the side cover away from the frame. Finally, lift
the top cover away from the frame.

b. Locate the time base jumper on the Low Fre-
quency Loop Assembly — A3 (see Figure 2-3).

c. Unsolder one end of the inductive-jumper and
resolder it in the position that corresponds to the
desired time base output or to the external refer-
ence input.
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[ 220/24QV 220/240V 100/120V 220/240V ‘
OPERATION OPERATION OPERATION OPERATION

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

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

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

22
SEAN

PLUG*: NEMA 6-15P
CABLE*: HP 8§120-0698

23

220/240v
OPERATION

PLUG™*: CEE7-VII
CABLE*: HP 8120-1689

PLUG*: CEE22-V1
CABLE*: HP 8120-1860

e §

220/240V
OPERATION

220/240V
OPERATION

=

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

*The number shown for the plug is the industry identifier for the plug only.

The number shown for the cable is an HP part number for a complete cable including the plug.

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

Time Base Selection (Cont’d)

d. Reinstall the top cover by reversing the pro-
cedure given in step a.

e. If the Signal Generator is equipped with
Option 001, ensure that the coaxial time base cable
(A16W2) is connected between the rear panel
TIME BASE HIGH STABILITY OPTION con-
nector and the TIME BASE INPUT connector.

2-8. HP-IB Address Selection TERTS

The Signal Generatoris strictly a listener, nevera
talker, and therefore only its HP-IB (listen) ad-
dress can be selected. This HP-IB address is
switch-selectable through five miniature rocker-
switches located inside the Signal Generator on
the Microprocessor/Memory/HP-IB Assembly —
A1ll. These switches provide the means to select
one of 31 valid HP-IB addresses (00 through 30).
HP-IB addresses greater than 30 (decimal) are
invalid. Refer to Table 2-2 for the allowable HP-IB
address codes. Listed are the valid address switch
settings and the equivalent ASCII character and
decimal value. When the instrument is shipped
from the factory, the HP-IB address is preset to 07
(decimal). (In binary, this is 00111; the ASCII
equivalent character is an apostrophe.) This pre-
set address is shown shaded in Table 2-2. The
bottom cover of the Signal Generator will have to
be removed to gain access to the HP-IB switches.

The following procedure describes how to change
the settings of the HP-IB address switches.

NOTE

The HP-IB address stored in memory
willonly change when the instrumentis
powered up or reset. Therefore, the in-
strument must be unplugged or reset
once the settings of the HP-IB address
switches have been changed, otherwise,
the stored HP-IB address will remain
unchanged.

a. Remove the bottom cover from the Signal
Generator by first removing the two screws used to
secure the strap handle to each side of the instru-
ment. Next, remove the front and rear caps, slide
the coverin the direction of the arrow, then lift the
side cover away from the frame. Finally, lift the
bottom cover away from the frame.

b. Locate the HP-IB address switches S3and S4
on the Microprocessor/Memory/ HP-IB Assembly
— A1l (see Figure 2-4).

c. Use a pencil to set the switches to the desired
HP-IB address in binary (see Figure 2-4). The five
switches are labeled Al through A5, where Al is
theleast significant address bit and A5is the most

2-3
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Table 2-2. Allowable HP-IB Address Codes

Equivalent Equivalent
Address Switch ASCII Decimal
Character Value
(LISTEN] [LISTEN)

Ad | A3 | A2 | A

SP 00
! 01
“ 02

03

04

% 05

& 06

‘ 07
( 08
) 09

* 10

+ 11
R 12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

; 27

< 28

= 29

> 30

—_ O O R = OO R H OO M H OO HROOREHOOMR~OO - OO
W 00 3 Ot WN O N

T e T = T = B = R = = R = T = T T e B e B = B == e i e L )
H o = O O O O OO OO H R RO O DO RO O OO

O R O O O H O R O R O HO MO O MOMFEORORRO OO

Indicates factory-set address.

HP-IB Address Selection %:.s:i¥% (Contd)
significant address bit. Pressing the right-hand
side of the switch (as viewed from the front of the
instrument) “sets” the corresponding address bit
(bit=1), while pressing the left-hand side “clears”
the bit (bit=0). Setting all of the address bits to “1”
will result in an invalid HP-IB address (31 deci-
mal). In this case, an HP-IB address of 30 (deci-
mal) will be stored in memory once the instrument
is powered up or reset.

24
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d. Reinstall the bottom cover by reversing the
procedure given in step a.

e. To confirm the HP-IB address, simply press
and hold the front panel HP-IB ADRS key. The
internally-set, decimal HP-IB address will be dis-
played in the MODULATION Display as long as
the HP-IB ADRS key remains pressed.

2-9. Interconnection

Interconnection data for the Hewlett-Packard
Interface Bus is provided in Figure 2-5.

2-10. Mating Connectors

Coaxial Connectors. Coaxial mating connectors
used with the Signal Generator should be either
50-ohm BNC male connectors or 50-ohm Type N
male connectors that are compatible with those
specified in US MIL-C-39012.

Interface Connector. HP-IB mating connector is
shown in Figure 2-5. Note that the two securing
screws are metric.

2-11. Operating Environment

The operating environment should be within the
following limitations:

Temperature .............covveee.. 0°C to +55°C
Humidity ................. <95% relative at 40°C
Altitude ... ............. <4570 metres (15 000 feet)

2-12. Bench Operation

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

2-13. Rack Mounting

WARNING

The Signal Generator weighs 18.1 kg (40
lb); therefore, care must be exercised
when lifting to avoid personal injury.
Use equipment slides when rack
mounting.
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50 MHz
LEVEL

®

RESISTIVE
JUMPER

Figure 2-3. Time Base Jumper Location

N
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SIGNAL GROUND SHIELD=—— CONNECT TO
PIO TWISTED PAIR WITH 11 ATN AR D
PIO TWI STED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | PIO TWISTED PAIR WITH 9 IFC
SEA&L?EMM’QE 'o(}N P/O TWISTED PAIR WITH 8 NDAC
TWISTED PAIR PO TWISTED PAIR WITH 7 NRFD
PO TW] STED PAIR WITH 6 DAV
REN EQl
DIO8 DI04
DIO7 DIO 3
DIO 6 DI0 2
DIOS DIO 1
150 METRIC ——— |
THREAD M3.5x 0.6 WM'NN MICRO-RIBBON
(SERIES 57) CONNECTOR
Logic Levels

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

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

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

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

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

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

2-6

Figure 2-5. Hewlett-Packard Interface Bus Connections
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Rack Mounting (Cont'd)

Rack mounting information is provided with the
rack mounting kits. If a kit was not ordered with
the Signal Generator as an option, it may be
ordered through the nearest Hewlett-Packard
office. Slide rack mount kits are discussed in the
following paragraphs; refer to paragraph 1-11,
Mechanical Options, in Section I for information
and part numbers pertaining to other rack mount
kits.

Slide rack mount kits allow the convenience of
rack mounting with the flexibility of easy access.
The slide kits for the Signal Generator are listed
below.

Standard Slide Kit for HP rack

enclosures ..................... HP 1494-0018
Standard Tilt Slide Kit for HP rack
enclosures ................c... HP 1494-0025

Slide Adapter Bracket Kit for Standard Slides
(for non HP rack enclosures).... HP 1494-0023

2-14. STORAGE AND SHIPMENT
2-15. Environment

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

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

2-16. Packaging

Original Packaging. Containers and materials
identical to those used in factory packaging are

Installation

available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,
and full serial number. Also, mark the container
FRAGILE to assure careful handling. In any cor-
respondence, refer to the instrument by model
number and full serial number.

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

a. Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, attach a tag indicating the type of
service required, return address, model number,
and full serial number).

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

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

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
assure careful handling.

2-7/2-8
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Operation

SECTION IiI
OPERATION

3-1. INTRODUCTION

This section provides complete operating infor-
mation for the Signal Generator. Included are
both general and detailed operating instructions;
detailed descriptions of each front and rear panel
key, connector, switch, and display; information
on remote operation; operator’s checks; and opera-
tor’s maintenance procedures.

3-2. Operating Characteristics

Table 3-2 briefly summarizes the major operating
characteristics of the Signal Generator. This table
is notintended to be an in-depth listing of all char-
acteristics. For more detailed information on the
Signal Generator’s characteristics, refer to Table
1-1, Specifications and Table 1-2, Supplemental
Characteristics. For information on the instru-
ment’s HP-IB capabilities, refer to the summary
contained in Table 3-4, HP-IB Message Reference
Table.

3-3. Local Operation

Information covering front panel operation of the
Signal Generator is presented in five areas of this
section, namely Simplified Front Panel Features,
Simplified Operation, General Operating Instruc-
tions, Detailed Panel Features, and Detailed Oper-
ating Instructions.

Simplified Front Panel Features. Figure 3-1 on the
backside of this foldout illustrates the front panel
of the Signal Generator and provides simplified
descriptions of each key, connector, switch, and
display. In addition, references are provided to the
more detailed descriptions.

Simplified Operation. The instructions on the back-
side of this foldout provide a quick introduction to
front panel operation of the Signal Generator.
These instructions are designed to rapidly
acquaint the novice user with the basic operation
of the instrument. Included are instructions for
setting carrier functions, setting modulation func-
tions, and changing parameter values. This is a
good starting point for the first-time user. Table
3-3 provides an index (in functional order) to the
detailed operating instructions. This index is in-
tended to direct the user to the more complete oper-

ating instructions which are arranged alphabeti-
cally at the end of this section.

General Operating Instructions. Instructions relat-
ing to the Signal Generator’s power-on procedure,
power-on sequence, various keystroke sequences,
and time base selection are presented to acquaint
the user with the general operation of the
instrument.

Detailed Panel Features. Front and rear panel fea-
tures are described in detail in Figures 3-2 through
3-7.

Detailed Operating Instructions. The detailed oper-
ating instructions present the most comprehen-
sive information about all of the Signal Genera-
tor’s functions. These instructions are arranged
alphabetically by subject and are included at the
end of this section for easy reference. They are
indexed in functional order in Table 3-3.

3-4. Remote Operation ; ;

The Signal Generator is capable of remote opera-
tion via the Hewlett-Packard Interface Bus. Know-
ledge of local operation is essential for HP-IB pro-
gramming since most of the data messages con-
tain the same keystroke-like sequences. HP-IB
information is presented in the following areas of
this section:

a. General HP-IBinformation begins with para-
graph 3-17.

b. A summary of HP-IB capabilities is pro-
vided in Table 3-4.

¢. A summary of program codes is provided in
Tables 3-8 and 3-9.

d. Detailed information relating to the Signal
Generator’s HP-IB programmable features to-
gether with tables and examples of associated
program codes are presented in the detailed oper-
ating instructions which are arranged alphabeti-
cally at the end of this section.

3-5. Operator’s Checks

Operator’s checks are simple procedures designed
to verify that the main functions of the Signal
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Generator operate properly. Two procedures are provided, one for basic
(front panel) functional checks and the other for HP-IB functional checks.

Basic Functional Checks. This procedure requires only a frequency counter,
a spectrum analyzer, and the interconnecting cables and adapters. It pro-
vides assurance that most of the front panel controlled functions are being
properly executed by the Signal Generator.

HP-IB Functional Checks. This series of procedures requires only an HP-IB
compatible computing controller and an HP-IB interface with its intercon-
necting cable. These procedures assume that front panel operation has been
previously verified, that is, that the basic functional checks have been
previously performed. The procedures check all of the applicable bus mes-
sages summarized in Table 3-4.

3-6. Operator’s Maintenance

The only maintenance that the operator should normally perform is the
replacement of the primary power fuse. All other maintenance should be
referred to qualified service personnel.

3-7. GENERAL OPERATING INSTRUCTIONS

WARNINGS

Before the Signal Generator is switched on, all protective earth
terminals, extension cords, autotransformers, and devices con-
nected to it should be connected to a protective earth grounded
socket. Any interruption of the protective earth grounding will
cause a potential shock hazard that could result in personal
injury.

For continued protection against fire hazard, replace the line
fuse, with only a 250V slo-blo fuse of the same rating. Do not use
repaired fuses or short circuited fuseholders.

CAUTIONS

Before the Signal Generator is switched on, it must be set to the
same line voltage as the power source or damage to the instru-
ment may result.

The Signal Generator is protected against reverse power applica-
tions up to 50 watts; however, for greatest protection of expensive
internal components be careful not to apply any reverse power to
the RF OUTPUT connector.

3-8. Power-On Procedure

The Signal Generator has a standby state and an on state. Whenever the
power cable is plugged in, the internal power supply is activated. If the
instrument is equipped with the high stability reference (Option 001), the
oven will be energized to keep the reference oscillator stable. If the Signal
Generator is already plugged in, set the RESET/STBY/ON switch to ON.
If the power cable is not plugged in, follow these instructions:

Front Panel Features and Simplified Operation



1. Checkthattheline voltage setting matches the power source. Refer to
paragraph 2-5.

2. Check that the fuse rating is appropriate for the line voltage being
used. Refer to paragraph 2-5.

3. Plug in the power cable.
4. Set the RESET/STBY/ON switch to ON.

3-9. Power-On Sequence

When the RESET/STBY/ON switch is set to ON after the instrument is
first connected to Mains power or afteritisreset, aninternal memory check
isinitiated. This check tests for a failure in ROM (read-only memory)andin
RAM (read-write memory). During this check, all front panel indicators will
light for approximately 1.5 seconds to provide a quick visual inspection of
each front panel annunciator and display segment. If a memory failure is
detected, all front panel annunciators and display segments will remain lit
until any front panel key is pressed. If the memory check was successful, the
front panel indicators will display a carrier frequency of 100.0000 MHz, an
output amplitude of -127.0 dBm, and no modulation. All annunciators
(except dBm) will remain off. Table 3-1 lists the conditions of the Signal
Generator as a result of a successful initialization sequence.

Table 3-1. Initialized Conditions

Parameter Initialized
Condition
Carrier Frequency 100.0000 MHz
Output Amplitude -127.0 dBm
AM Depth 0%
FM Peak Deviation Frequency 0.0 kHz
Carrier Frequency Increment 10.0000 MHz
Output Amplitude Increment 10.0 dB
AM Depth Increment 1%
FM Peak Deviation Frequency Increment 1.0 kHz
Coarse and Fine Tune Pointer 10.0000 MHz
Sequence Counter 0
All 10 Internal Storage Registers 100.0000 MHz and
-127.0 dBm with
no modulation

3-10. Keystroke Sequences

The Signal Generator’s functions can be selected in any order; however,
each function selection requires a prescribed sequence of keystrokes. A
keystroke sequence might contain only a single keystroke, such as, to read
the internally-set, decimal HP-IB address or to return to local operation.
More often though, the sequence will contain several keystrokes which
must be entered in a specific order. This is true whenever one of the four
main functions (Frequency, Amplitude, AM, or FM)is selected. Once one of
these functions has been selected, the instrument will remain in that func-
tion until one of the following events occurs:

a. One of the three remaining functions is selected.
b. One of the STORE-RECALL-DISPLAY keys is pressed.

c¢. The instrument is reset or unplugged.



Aslong as a function remainsin effect, it is not necessary tore-select that function before
entering new data. The following paragraphs discuss multiple-entry keystroke
sequences.

Carrier Keystroke Sequence. The parameters used to set the carrier’s frequency and
amplitude are entered in a Function-Data-Units format. Data entered following a func-
tion selection will be interpreted for that function. Data previously entered remains
unaffected until the new data entry is terminated by pressing a valid unit key. If any
other function key is pressed before the data entry is terminated, that entry will be
rejected and the last valid display will be restored so thatit agrees with the actual output
of the Signal Generator.

Table 3-2. Operating Characteristics

Freguency Range: 100 kHz to 990 MHz
Resolution: 100 Hz
250 Hz
Amplitude Range: +13 dBm to -127 dBm (+1.00V to +.100 uV)

Resolution: 0.1 dB
Absolute Level Accuracy: <+1.5 dB

Level Flatness: <+1.0 dB (100 kHz to 990 MHz with output level
setting of 0.0 dBm)

Modulation AM
Depth: 0% to 99% to +7 dBm
0% to 30% to +10 dBm

Resolution: 1%

FM
Peak Deviation:
. Maximum
Carrier o
Peak Deviation
Frequency

(MHz) Rates >60 Hz Rates <60 Hz
0.1 —123.5 99 kHz 1600 X Rate
123.5 — 247 25 kHz 400 X Rate
247 — 494 50 kHz 800 X Rate
494 — 990 99 kHz 1600 X Rate

Resolution: 0.1 kHz (deviations <10 kHz)
1 kHz (deviations =10 kHz)

Rates: 400 Hz or 1 kHz +3%, internal
25 Hz to 25 kHz, external (ac coupled, 1 dB bandwidth)

External Modulation Source: 600 ohms nominal, ac coupled

Mixed Modulation: Any combination of internal AM, internal
FM, external AM, or external FM is possible.
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_CHANGING PARAMETERS VALUES (Cont'd)

The increment value for the four main functions can be modified as follows:
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The maximum allowable increment value for each of the four main functions is as follows:

) (

g

»
"
—

Carrier Frequency <989.99 MHz
Output Amplitude <144 dB
AM Depth <99%

FM Peak Deviation Frequency <99 kHz

NOTE

The carrier frequency increment is rejected if it is not a
multiple of 100 Hz or 250 Hx.

In addition, value-selectable carrier frequency parameters can be changed using the
COARSE TUNE or FINE TUNE keys in conjunction with the step up or step down

c%née keys associated with the carrier frequency function. The COARSE TUNE key
causes the carrier frequency tuning value to be increased by a factor of 10 each time
itis pressed, while the FINE TUNE key causes the carrier frequency tuning valueto

be decreased by a factor of 10. Pressing the INCR SET key disables the affect of these
keys and enables the original carrier frequency increment value.

STORE-RECALL-DISPLAY-SEQUENCE

Up to ten complete front panel settings (exclusive of increment values) can be stored for either
selectable or sequential recall at a later time. The output of the Signal Generator will be changed so
that it agrees with the recalled parameter values. Stored front panel settings can also be displayed
without actually changing the output signal.




SETTING CARRIER FUNCTIONS

e FUNCTION —. DATA = UNITS =

Carrier

D@ OE)
Output
Amuliuce: SinnlD

Both of the Signal Generator’s carrier functions have value-selectable
parameters. These parameters are selected in the Function-Data-
Units format as shown in the examples above.

SETTING MODULATION FUNCTIONS

~SOURCE—  —FUNCTION—  —~———DATA——mnu A~ UNITS s,

) (o)

FM Peak
Devia(taiaon @ @ @
Frequency:

Internal, external, or mixed AM or FM functions can be selected.
Modulation parameters are selected in the Source-Function-Data-
Units format as shown in the examples above. One of the two internal
modulation sources (400 Hz or 1 kHz) and/or a signal from an external
modulation source (ac coupled through the front panel connector) may
be used to modulate the carrier.

CHANGING PARAMETERS VALUES

{ Value-selectable parameters can be changed by making new Function-
Data-Units entries, or by using the step up or down keys associated
with each of the four main functions. These keys are used in
conjunction with the INCR SET key.

Step Up and

Down Keys The step up and down keys are always enabled to
change the value of the associated main function.
The initialized value of each increment is listed

@ foll
@ as follows:

Carrier Frequency 10 MHz
Output Amplitude 10dB
AM Depth 1%
FM Peak Deviation Frequency 1 kHz

The value of each increment can be displayed or
INCR modified by using the INCR SET key. The stored
SET increment value will be displayed as long as the
INCR SET key remains pressed.
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MOBDULATION Display

lit display of AM depth, FM peak devia-
frequency, or modulation increment.
ED annunciaters display internal and
rnal modulation source information.
' used to display the internally-set,
mal HP-IB address (see Figure 3-2).

FREQUENCY Display

8 digit display of frequency or frequency
increment in megahertz (see Figure 3-2).

AMPLITUDE Display

3-1/2 digit display of RF output level or
amplitude increment. 7 LED annunciators
display unit information. Also used to dis-
play the current contents of the internal
sequence counter and to indicate that a
reverse power condition has been detected
(see Figure 3-2).

STORE-RECALL-DISPLAY-SEQUENCE Keys

Stores up to ten complete front panel set-
tings for selectable recall or display at a
later time. The SEQ key permits a sequen-
tial recall of stored front panel settings or a
display of the internal sequence counter
contents when itis used in conjunction with
the DISPLAY key (see Figure 3-6).

RF OUTPUT Connector

Provides an AC-coupled, reverse-power pro-
tected RF output signal with a frequency
range of 100 kHz to 990 MHz and a leveled
output of +13 dBm to 127 dBm (see Figure
3-3).

UNITS Entry Keys
Terminates a data entry for any one of the

- )
i se/t:‘; : -+
Data Entry Keys
Ten numeric entry keys, a decimal point
key, and a minus sign key used for fre-
guency, amplitude, AM, FM, or increment
1 value data entry. Numeric entry keys are
also used in conjunction with the STORE,
CARRSER Koys RECALL, or DISPLAY keys to select one of
Selects and permits tuning of the basic the ten internal storage registers (see Fig-
carrier functions (see Figure 3-3). ure 3-5).
s INCR SET Key
nal, of mixed Selects the value of the frequency, ampli-
ure 3-4). tude, AM, or FM increment. Also used to

display the stored increment value for
each of the four main functions (see Figure
3-6).

four main functions. The backspace key
(—) clears the last digit or decimal point
visible inadisplay to permit the entry to be
corrected (see Figure 3-5).

Figure 3-1. Simplified Front Panel Features
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SIMPLIFIED FRONT PANEL FEATURES AND OPERATION

MODULATION Display
2digitdisplay of AM depth, FM peak devia- 3-1
tion frequency, or modulation increment. amj
. 10 LED annunciators display internal and disy
Remote Annunciators external modulation source information. pla
2 LED annunciators used to indicate remote Also used to display the internally-set, seq
operation status (see Figure 3-2). decimal HP-IB address (see Figure 3-2). revi
(see
LOCAL Key
Returns the Signal Generator to local oper- FREQUENCY Display
ation, provided that it is not in local lock- 8 digit display of frequency or frequency
out (see Figure 3-2). increment in megahertz (see Figure 3-2).

HP-IB ADRS Key

Causes the internally-set, decimal HP-IB
address to be displayed in the MODULA-
TION Display (see Figure 3-2).

SREQUENCY

e < qveet sounct

MOD INPUT/OUTPUT Connector /’@

AC-coupled input for an external modula- |
tion source or DC-coupled output for the
internal modulation source (see Figure S

3-4).
/

RESET/STBY/ON Switch

Controls the operating state of the internal
microprocessor. The internal power supply
(and optional reference oscillator) remain
energized as long as the power cable is
connected to Mains power (see Figure 3-6).

Data Entry Key

Ten numeric entry keys, a
key, and a minus sign key
quency, amplitude, AM, FM
value data entry. Numeric «
also used in conjunction w

CARRIER Keys RECALL, or DISPLAY keys t
Selects and permits tuning of the basic the ten internal storage regi
carrier functions (see Figure 3-3). ure 3-5).
MODULATION Keys INCR SET Key
) Selects either internal, external, or mixed Selects the value of the frequency, ampli-
AM or FM functions (see Figure 3-4). tude, AM, or FM increment. Also used to

display the stored increment value for
each of the four main functions (see Figure
3-6).

Figure 3-1. Simplified Front Panel Features
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Table 3-3. Index of Detailed Operating Instructions

Instruction Page Instruction Page
Frequency..........ccoiiiiieeveninnnnnn. 3-39 Modulation, Mixed ......................... 3-55
Frequency, Coarse and Fine Tune........ 341 Modulation, Off . .........covviiiiniiniennn.. 3-59
Frequency, Up/Down.................... 3-43
Increment Value Change ................... 3-46
Amplitude...............ccoiiiiiie.. 3-32 Increment Value Display ................... 3-48
Amplitude Conversion................... 3-34
Amplitude, Up/Down.................... 3-36 Display ..ooviiii i e e 3-37
Display Sequence ..............coiiiiiinnn, 3-38
Modulation, AM ......................... 3-49 Recall ..., 361
Modulation, AM Up/Down .............. 3-50 Sequence ...........cciiiiiiiiiie i 3-62
Modulation, External Source............. 3-51 Store ... e 3-63
Modulation, FM ......................... 3-52
Modulation, FM Up/Down............... 3-54 HP-IB Address Display..................... 3-44
i
The actual detailed operating instructions are arranged in alphabetical order at the end of this section.

3-3
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Modulation Keystroke Sequence. Internal, exter-
nal, or mixed AM or FM functions can be selected.
Modulation parameters are selected in a Source-
Function-Data-Units format. The modulation
source, either one of the two internal modulation
signals (400 Hz or 1 kHz) and/or a signal from an
external modulation source (ac coupled through
the front panel connector), may be selected before
or after the AM depth or FM peak deviation fre-
quency parameters are selected. The internal 400
Hz or 1 kHz modulation source will be common to
both AM and FM functions whenever they are
simultaneously selected.

Store-Recall-Display Keystroke Sequence. Up to
ten complete front panel settings (exclusive of
increment values) can be stored for either selecta-
ble or sequential recall at a later time. Stored front
panel settings can also be displayed without actu-
ally changing the output signal. A two keystroke
sequence is necessary to store, recall, or display
front panel settings. First, the desired function is
entered followed by a numeric entry (0—9). This
numeric entry represents the location of the inter-
nal storage register.

3-11. Time Base Selection

The Signal Generator is shipped from the factory
with an inductive-jumper hard-wired to provide a
10 MHz time base output signal at the rear panel
TIME BASE OUTPUT connector. If either a 1 or 5
MHz output signal is desired, this internal induc-
tive-jumper will have to be repositioned. Also, if an
external 1 or 5 MHz referenceinputis to be applied
at the rear panel TIME BASE INPUT connector,
this internal inductive-jumper will have to be repo-
sitioned. In either case, this internal inductive-
jumper has to be installed in the position that cor-
responds to the frequency of the time base input or
output signal being used. Refer to paragraph 2-7 for
the time base selection procedure.

3-12. OPERATOR’S MAINTENANCE

R | WARNING |

For continued protection against fire haz-
ard, replace the line fuse with only a 250V
slo-blo fuse of the same rating. Do not use
repaired fuses or short circuited fuseholders.

The only maintenance that the operator should
normally perform is the replacement of the prim-
ary power fuse located within the Line Power
Module — A15. For instructions on how to change
the fuse, see Figure 2-1, steps 1 and 3.

3-4
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Fuses may be ordered under HP Part Numbers
2110-0305 (1.25A, 250V, slo-blo) for 100/120 Vac
operation and 2110-0016 (0.6A, 250V, slo-blo) for
220/240 Vac operation.

3-13. DETAILED PANEL FEATURES

The Signal Generator is designed to be simple and
easy to operate through the front panel. The front
panel primarily consists of 48 pushbutton keys,
three digital displays, and 19 LED annunciators.
Each key has a single purpose and only one key
should ever be pressed at any given time. In most
cases, keys are pressed, then released, with the
action occurring as the key is pressed. In some
cases, a key must be pressed and held for the
action to occur. The four main functions of the
Signal Generator are selected by the four dark
gray colored keys labeled FREQUENCY, AMPTD,
AM, and FM. The 27 medium gray colored keys are
used to control the modulation source, enter nu-
meric data, and select the unit(s) which terminates
the data entry. The 15 light gray colored keys are
used to set an increment value for each of the four
main functions, change main function parame-
ters by the set increment values, and store up to
ten complete front panel settings (exclusive of
increment values) for either selectable or sequen-
tial recall or display at a later time. The two
remaining dark gray colored keys (located in the
upper left-hand corner of the front panel) select
local operation and display the internally-set,
decimal HP-IB address.

The three digital displays show the frequency of
the carrier in megahertz (the least significant or
eighth digit will either be blanked or a numeral 5
depending on the frequency selected), the output
amplitude of the carrier in one of fourteen possible
units, and the percentage of AM depth or fre-
quency of FM peak deviation used to modulate the
carrier. In addition, the FREQUENCY Display
can show the value of the carrier frequency incre-
ment; the AMPLITUDE Display can show the
value of the output amplitude increment or current
contents of the internal sequence counter; and the
MODULATION Display can show the value of
the modulation increment or internally-set, deci-
mal HP-IB address.

The 19 LED annunciators are used to indicate
remote operation status, internal or external mod-
ulation source and unit information, and ampli-
tude unit information. All of the front and rear
panel features are described in detail in Figures
3-2 through 3-7.
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EREGUENCY AMPLITUDE

TO0oonc

@ rFrEQUENCY Display

The FREQUENCY Display provides an 8 digit display of carrier frequency from 10 kHz to 990
MHz with a resolution of 100 Hz or 250 Hz. Carrier frequencies are always displayed in megahertz.
Any selected frequency between 10 kHz and 100 kHz will result in an uncalibrated output
amplitude. When the selected carrier frequency is a multiple of 100 Hz, the resolution will be 100 Hz
and the least significant (eighth) digit will be blanked. In cases where the selected carrier
frequency is a multiple of 250 Hz, the resolution will be 250 Hz and the least significant digit will be
a 5. Digits selected beyond the specified resolution will be truncated and leading zeros will be
blanked.

The FREQUENCY Display is also used to display the value stored in the internal carrier
frequency increment register. This stored value is used in conjunction with the step up and step
down keys associated with the frequency function to change the carrier frequency.

@ AMPLITUDE Display

The AMPLITUDE Display provides a 3-1/2 digit display of output amplitude from +17 to -127
dBm with aresolution of 0.1 dB. Amplitude levels are displayed in dBm, dBf,V,mV,and uV, while
relative levels are displayed in dB and EMF. Calibrated levels from +13 to ~127 dBm are possible
with overrange to the maximum available power (amplitude set to +17 dBm). Digits selected
beyond the specified resolution will be truncated and leading zeros will be blanked.

The AMPLITUDE Display is also used to display the value stored in the internal output amplitude
increment register. This stored value is used in conjunction with the step up and step down keys
associated with the amplitude function to change the output amplitude.

Further, the least significant digit of the AMPLITUDE Display is used to display the stored
contents of the internal sequence counter.

Also, whenever a reverse power condition is detected, all segments and all seven LED
annunciators associated with the AMPLITUDE Display will flash until the source of reverse
power is removed and the AMPTD key is pressed.

Seven LED annunciators are used to display output amplitude unit information. Fourteen unit
combinations are possible which will cause one or more LED’s to light. The valid output amplitude
units are listed as follows:

dBm dB .V \% EMF mV
dBf dB EMF V mV EMF pV
dBV dB EMF mV uV

dB mV dB EMF .V EMF V

€© MODULATION Display

The MODULATION Display provides a 2 digit display of AM depth from 0 to 99% with a
resolution of 1% or FM peak deviation frequency from 0 to 99 kHz with a reésolution of 0.1 kHz (for
deviations <10 kHz) or 1 kHz (for deviations 210 kHz). AM depth is always displayed in percent,

Figure 3-2. Display and Remote Features (1 of 2)
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FREGUENCY AMPLITUDE

» o
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© MODULATION Display (Cont'd)

and FM peak deviation frequency is always displayed in kHz. Digits selected beyond the specified
resolution will be truncated and leading zeros will be blanked.

If one modulation parameter is being displayed when the other modulation function is selected,
the MODULATION Display will be updated to display the newly selected parameter. Selecting the
other function will restore the original display.

If a change in carrier frequency causes the FM peak deviation frequency allowed for that
frequency band to be exceeded, the MODULATION Display will flash until a carrier frequency
within the correct band is selected or the FM, FM step up, or FM step down key is pressed. In this
later case, the maximum FM peak deviation frequency permitted for the currently selected carrier
frequency will automatically be selected.

The MODULATION Display is also used to display the values stored in the internal AM depth and
FM peak deviation frequency increment registers. These stored values are used in conjunction
with the step up and step down keys associated with the modulation functions to change the
percentage of AM depth or FM peak deviation frequency.

Further, the MODULATION Display is used to display the internally-set, decimal HP-IB address.
HP-IB addresses from 0 to 30 (decimal) are valid, all others will be interpreted as 30. (Refer to
Section II, Installation when changing the HP-IB address.)

Ten LED annunciators are used to display internal and external medulation source information.
The HI EXT and LO EXT annunciators serve as an aid in'adjusting the level of the external
modulation source. They indicate that the inputlevel is too high or too low for a calibrated display
of AM depth or FM peak deviation frequency. The HI EXT annunciator will light if the external
modulation signalis greater than 1.02 Vpk (0.721 Vrms), and the LO EXT annunciator lightif the
signalis less than 0.98 Vpk (0.693 Vrms). Both annunciators will be off when the input levelis 1.00
+0.02 Vpk (0.707 £0.014 Vrms).

o Remote Annunciators

Two LED annunciators are used to display remote operation status. The RMT annunciator lights
when the instrument is in remote operation. The ADRS annunciator lights when the instrument
has been addressed to listen via the bus (regardless of whether or not the instrument is in remote
operation).

@ LOCAL Key
The LOCAL key returns the instrument to local operation (full front panel control) from remote
operation provided that it is not in Local Lockout.
@ HP-1B ADRS Key

The HP-IB ADRS key is used to display the internally-set, decimal HP-IB address in the
MODULATION Display.

Figure 3-2. Display and Remote Features (2 of 2)
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CARRIER Keys

The FREQUENCY key is one of the four main function keys. Itis used in conjunction with
the numeric entry keys, decimal point key, and UNITS entry keys to enter carrier fre-
quency parameters. In addition, it is used in conjunction with the INCR SET key to enter
carrier frequency increment values.

The step up and step down keys associated with the frequency function permit the carrier
frequency to be changed by the value stored in the internal carrier frequency increment
register. The value of the carrier frequency increment initially stored is 10.0000 MHz. Its
minimum value is 100 Hz, and its maximum value is <989.99 MHz. The carrier frequency
will be changed once for each keystroke or repeatedly if either key remains pressed.

The COARSE TUNE and FINE TUNE keys are used in conjunction with the frequency
step up and step down keys to tune the carrier frequency. They are used to increase
(COARSE TUNE) or decrease (FINE TUNE) the carrier frequency tuning value by a
factor of 10. The affect of these keys is disabled and the original carrier frequency
increment value is enabled when the INCR SET key is pressed.

If a change in carrier frequency causes the FM peak deviation frequency allowed for that
frequency band to be exceeded, the MODULATION Display will flash until a carrier
frequency within the correct band is selected or the FM, FM step up , or FM step down key
is pressed. In this later case, the maximum FM peak deviation frequency permitted for the
currently selected carrier frequency will automatically be selected.

The AMPTD key is one of the four main function keys. Itis used in conjunction with all of
the Data and UNITS entry keys to enter output amplitude parameters. In addition, it is
used in conjunction with the INCR SET key to enter output amplitude increment values.
Further, it is used to reset the internal reverse power protection feature once the source of
reverse power has been removed.

The step up and step down keys associated with the amplitude function permit the output
amplitude to be changed by the value stored in the internal output amplitude increment
register. The value of the output amplitude increment initially stored is 10.0 dB. Its
minimum valueis 0.1 dB (0.001 uV or 0.001 EMF V), and its maximum value is <144.0 dB
(£1.57Vor<3.15EMF V). The output amplitude will be changed once for each keystroke or
repeatedly if either key remains pressed.

RF OUTPUT Connector

RE OUTPUT Female type-N connector (J2) provides access to the RF output signal. Specified output

o levels are +13 to -127 dBm (+1.00V to +.100 4 V) with a minimum resolution of 0.1 dBm.
Nominal impedance is 50 ohms. Reverse power protection is provided up to 50W and 25
Vdc. Pressing the AMPTD key restores RF output signal once the source of reverse power
has been removed.

Figure 3-3. Carrier Features
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MODULATION Keys

The AM key is one of the four main function keys. It is used in conjunction with the
SOURCE keys, numeric entry keys, and UNITS entry keys to enter amplitude modulation
parameters. In addition, it is used in conjunction with the INCR SET key to enter AM
depth increment values. If the FM peak deviation frequency is being displayed when the
AM key is pressed, the MODULATION Display will be updated to show the percentage of
AM depth. The default modulation source (internal 1 kHz) will automatically be selected
when the AM key is pressed, if no other source has been selected.

The step up and step down keys associated with the AM function permit the percentage of
AM depth to be changed by the value stored in the internal AM depth increment register.
The value of the AM depth increment initially stored is 1%. This is its minimum value. Its
maximum value is <99%. The percentage of AM depth will be changed once for each
keystroke or repeatedly if either key remains pressed.

The FM key is one of the four main function keys. It is used in conjunction with the
SOURCE keys, numeric entry keys, and UNITS entry keys to enter frequency modulation
parameters. In addition, itis used in conjunction with the INCR SET key to enter FM peak
deviation frequency increment values. If the percentage of AM depth is being displayed
when the FM key is pressed, the MODULATION Display will be updated to show the FM
peak deviation frequency. The default modulation source (internal 1 kHz) will automati-
cally be selected when the FM key is pressed, if no other source has been selected.

The step up and step down keys associated with the FM function permit the FM peak
deviation frequency to be changed by the value stored in the internal FM peak deviation
frequency increment register. The value of the FM peak deviation frequency increment
initially stored is 1.0 kHz. Its minimum value is 0.1 kHz, and its maximum value is <99
kHz. The FM peak deviation frequency will be changed once for each keystroke or
repeatedly if either key remains pressed.

If an out of range condition exists (MODULATION Display flashing), pressing either the
step up, step down, or FM key will automatically select the maximum FM peak deviation
frequency permitted for the currently selected carrier frequency.

SOURCE Keys

The INT 400 Hz, INT 1 kHz, EXT, and OFF keys are used to select the internal400 Hzor 1
kHz modulation source, enable an external source to be applied through the front panel
MOD INPUT/OUTPUT connector, or disable one or all selected modulation sources.

The internal modulation signal is available at the MOD INPUT/OUTPUT connector
when either the 400 Hz or 1 kHz modulation source is selected and the external source is
not selected.

MOD INPUT/OUTPUT Connector

Female BNC connector (J1) accepts either an external modulation signal or a digital
unsquelching signal. In addition, it provides access to the 400 Hz or 1 kHz modulation
signal from the internal audio oscillator. Source selection is provided by the four MODU-
LATION SOURCE keys. Nominal inputimpedance is 600 ohms. External input rates are
ac coupled with 1 dB of bandwidth. The input signal should be 25 Hz to 25 kHz at 1 Vpk
(0.707 Vrms) £5% minimum into a 600 ohm resistive load to produce calibrated AM depths
or FM peak deviations. The HI EXT and LO EXT annunciators provide an indication of
the input level available for calibrated modulation. If greater accuracy is required, the
signal level should be measured externally.

3-8
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Data Entry Keys

The Data entry keys consist of ten numeric entry keys (0-9), a decimal point key,
and a minus sign key.

The ten numeric entry keys are used in conjunction with the four main function keys to
enter value-selectable parameters, with the INCR SET key to enter increment values, and
with the STORE-RECALL-DISPLAY keys to select one of the ten internal storage
registers.

The decimal point key is used to add a decimal point to the numeric entry. A leading zero
will be displayed, if the decimal point is added before the numeric entry for carrier
frequencies less than 1 MHz and output amplitudes less than +1 dBm.

The minus sign keyis only used when making amplitude Data entries and it can be used at
any time before the final UNITS terminator entry is made.

UNITS Entry Keys
The UNITS entry keys consist of ten terminator keys and a backspace (—) key.

The ten terminator keys are used in conjunction with the four main function keys to
terminate Data entries. They are also used in conjunction with the INCR SET key to
terminate increment value entries.

Frequency entries are always adjusted so that they are displayed in megahertz, even
though kHz is a valid terminator.

Fourteen amplitude terminator combinations are possible. They are listed as follows:

dBm

dBf

dBV

dB mV

dB uV
dBEMFV
dB EMF mV
dB EMF nV
\"

mV

uV

EMFV
EMF mV
EMF .V

AM entries are always terminated in %, and FM entries are always terminated in kHz.

The backspace key is used to clear the last digit or decimal point visible in a display to
permit the entry to be corrected.

Figure 3-5. Data and Units Entry Features
3-9
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STORE-RECALL-DISPLAY-SEQUENCE Keys

Four keys used to store up to ten complete front panel setups (exclusive of increment
SE0 | values) for either selectable or sequential recall or display at a later time. When the Signal
Generator is powered up or reset, the initialized conditions of the instrument are stored in
each of the ten internal storage registers. That is, the parameter values for a carrier
 RecaLL | frequency of 100 MHz with an output amplitude of -127 dBm and no modulation will be
stored in each location.

STORE |

- o1sPeaY

When the STORE key is used in conjunction with a numeric entry key (a single digit
register number 0—9), the current front panel settings (exclusive of increment values) will
be stored in an internal storage register.

When the RECALL key is used in conjunction with a numeric entry key (a single digit
register number 0—9), the stored contents will be recalled and the output of the Signal
Generator will be changed so that it agrees with the recalled parameter values.

When the DISPLAY key is used in conjunction with a numeric entry key (a single digit
register number 0—9), the stored contents will be displayed, but the actual output of the
Signal Generator will not be affected.

The SEQ key is used to sequence the Signal Generator through each of its ten internal
storage registers. As the stored contents are sequentially recalled, the output will be
changed so that it agrees with the recalled parameter values.

When the DISPLAY key is used in conjunction with the SEQ key, the stored contents of
the internal sequence counter will be displayed in the least significant digit of the
AMPLITUDE Display.

INCR SET Key

A single key used in conjunction with any one of the four main function keys to store an
increment value for that function. The initialized value of each stored increment is listed

as follows:
Carrier Frequency 10.0000 MHz
Output Amplitude 10.0dB
AM Depth 1%

FM Peak Deviation Frequency 1.0 kHz

The minimum allowable increment value for each of the four main functions is listed as

follows:
Carrier Frequency 0.1 kHz
Output Amplitude 0.1dB
AM Depth 1%

FM Peak Deviation Frequency 0.1 kHz

Figure 3-6. Miscellaneous Features (1 of 2)
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INCR SET Key (Cont'd)

The maximum allowable increment value for each of the four main functions is listed as

follows:
Carrier Frequency <989.99 MHz
Output Amplitude <144.0dB
AM Depth < 99%

FM Peak Deviation Frequency <99 kHz

The stored value of the increment will be displayed in the display associated with the
selected function as long as the INCR SET key remains pressed.

The frequency coarse tune and fine tune feature will be disabled and the original carrier
frequency increment value will be restored when the INCR SET key is pressed.

RESET/STBY/ON Switch

RESED STEY ON Three position rocker switch used to control the operating state of the internal micropro-
! ! cessor. The Signal Generator (and its optional reference oscillator) will remain energized
and the fan will continue to operate as long as the power cord is connected to Mains power.

When momentarily set to RESET, the microprocessor will be halted. Upon release, the
microprocessor will initiate its restart operation.

When set to STBY, the microprocessor will initiate an RF quieting operation in which all
displays are blanked, the high frequency section is turned off, all attenuator sections (120
dB) are switched in, theinternal audio oscillator is turned off, and the instrument will not
respond to any HP-IB commands.

When set to ON (return from STBY), the operating state of the instrument (prior to
entering the standby state) will be restored. Refer to paragraph 3-9 for information
regarding the power-on sequence.

Figure 3-6. Miscellaneous Features (2 of 2)
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NOTE
For Option 002 instruments, the RF OUTPUT and MOD INP UT/OUTPUT connectors are located

on the rear panel. The RF OUTPUT connector is above o

Time Base Input while the MOD

INPUT/OUTPUT connector replaces o SEQ. Refer to Figures 3-3 and 3-4 for detailed information

concerning the signals found at these ports.

@ <<% HP-1B Connector

24-pin female connector used to connect the Signal
Generator to the Hewlett-Packard Interface Bus for
remote operation. Connection information is pre-
sented in Section II, Installation.

@ TIME BASE INPUT

Female BNC connector (J3) accepts an external 1, 5,
or 10 MHz (+0.005%) time base reference input at a
level of 0.2t0 0.4 Vrms into 50 ohms. Internal jumper
must be installed in the position that corresponds to
the external time base reference input used (refer to
paragraph 2-7).

0 TIME BASE HIGH STABILITY OPTION

Female BNC connector (A16J1) provides access to
the optional 10 MHz time base reference output. With
Option 001 installed and its output connected to the
TIME BASE INPUT connector through the supplied
cable (not shown), the frequency accuracy and stabil-
ity of the Signal Generator will be increased. The
optional reference oscillator is kept at operating
temperature in the STBY mode as long as the Signal
Generator remains connected to Mains power.

QO sea

Female BNC connector (J5) accepts external contact
closure (from foot pedal, pushbutton switch, etc.)
which causes the Signal Generator to sequentially

recall the stored contents (exclusive of increment set-
tings) from each of its ten internal storage registers.

0 Fuse

1.25A, 250V, Slo-Blo for 100/120 Vac operation. 0.6A,
250V, Slo-Blo for 220/240 Vac operation. Ordering
information is presented in Section II, Installation.

@ Line Power Module

Permits operation from 100, 120, 220, or 240 Vac. The
number visible in the window indicates nominal line
voltage to which the instrument must be connected
(see Figure 2-1). Center conductor is safety earth
ground.

@ Sserial Number Plate

First four digits and letter constitute the prefix which
defines the instrument configuration. The last five
digits form a sequential suffix that is unique to each
instrument. The plate also indicates any options
supplied with the instrument.

@ TIME BASE OUTPUT

Female BNC connector (J4) provides access to an
internal 10 MHz time base reference output at a level
greater than 0.2 Vrms into 50 ohms which is derived
from the internal reference oscillator. An internal
jumper may be repositioned to select either a 1 or 5
MHz reference output (refer to paragraph 2-7).

Figure 3-7. Rear Panel Features
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Operation

OPERATOR’S CHECKS

3-14. OPERATOR’S CHECKS

Operator’s checks are simple procedures designed to verify that the main functions of the Signal
Generator operate properly. Two procedures are provided, one for basic (front panel) functional
checks and the other for HP-IB functional checks.

3-15. Basic Functional Checks

DESCRIPTION: This procedure requires only a frequency counter, a spectrum analyzer, and the inter-

connecting cables and adapters. It provides assurance that most of the front panel
controlled functions are being executed by the Signal Generator.

EQUIPMENT:

PROCEDURE:

SPECTRUM
ANALYZER
ﬁ*
TIME
BASE
INPUT FREQUENCY 10 MHz
g o I e R — COUNTER OUTPUT
° Bt oo SEEEEEE
1 sac DDDDDDDDD C_I'
"Senenaton oL o]
SIGNAL GENERATOR JOUTPUT |
STEPS 3—7 » STEPS 824

Figure 3-8. Test Setup for Basic Functional Checks

Frequency Counter .............. HP 5328A Option 031
Spectrum Analyzer.............. HP 8558B/182T

Preliminary Checks

1. Ensurethatthe power cableis pluggedinto a suitable source of Mains power (refer to
paragraph 2-4).

2. Momentarily press and release the left-hand side ofthe RESET/STBY/ON switch to
initialize the Signal Generator, then set the switch back to ON.

An internal memory check will be initiated to test for a failure in ROM (read-only
memory) and in RAM (read-write memory). All front panel indicators will light for
approximately 1.5 seconds to provide a quick visual inspection of each front panel
annunciator and display segment.

If a memory failure is detected, all front panel annunciators and display segments
will remain lit until any front panel key is pressed. If the memory check was success-
ful, the front panel indicators will display a carrier frequency of 100.0000 MHz, an
output amplitude of —127.0 dBm, and no modulation. Only the dBm annunciator will
be lit, all of the others be off.

3. Connect the RF OUTPUT of the Signal Generator to the input of the frequency
counter and the 10 MHz reference output from the frequency counter to the TIME
BASE INPUT located at the rear of the Signal Generator as shown in Figure 3-8.
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OPERATOR’S CHECKS

3-15. Basic Functional Checks (Cont'd)

Connecting the 10 MHz reference output of the frequency counter to the TIME BASE
INPUT of the Signal Generator will phase lock the two instruments to the same time
base reference.

NOTE

If the Signal Generator is equipped with the high stability time base (Option
001), disconnectits cablefromthe TIME BASE INPUT before performing this

step.

Frequency Check

4. Set the output amplitude of the Signal Generator to -10.0 dBm and the carrier fre-
quency to the values listed in the following table:

Carrier Frequency (MHz)

100.0000
140.0000
200.0000
300.0000
400.0000
600.0000
800.0000
990.0000

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter (except for the resolution of the fre-
quency counter being used).

5. Set the carrier frequency of the Signal Generatorto 111.1111 MHz and the frequency
increment value to 111.1111 MHz. Leave the output amplitude set at ~10.0 dBm.

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter.

6. Quickly press and release the frequency step up key to increase the carrier frequency.

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter.
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OPERATOR’S CHECKS

3-15. Basic Functional Checks (Cont’d)

Continue to increase the carrier frequency to the maximum value listed in the
following table:

Carrier Frequency (MHz)

111.1111
222.2222
333.3333
444.4444
555.5555
666.6666
TN
888.8888

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter each time the carrier frequency is
increased.

Quickly press and release the frequency step down key to decrease the carrier
frequency.

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter.

Continue to decrease the carrier frequency to the minimum value listed in the
previous table.

Verify that the FREQUENCY Display on the Signal Generator agrees with the
frequency displayed on the frequency counter each time the carrier frequency is
decreased.

Output Level Checks

8.

10.

11.

Connect the RF OUTPUT of the Signal Generator to the input of the spectrum
analyzer as shown in Figure 3-8.

Set the output amplitude of the Signal Generator to 0.0 dBm, carrier frequency to 0.1
MHz, and frequency increment value to 10 MHz.

Setthe amplitude scale of the spectrum analyzer to display 1 dB/division and make
the necessary adjustments to properly display the output signal from the Signal
Generator.

NOTE

This check only verifies level flatness, it does not verify absolute level
accuracy.

Slowly increase the carrier frequency through its entire frequency range (0.1 to
990.0000 MHz) and observe the level displayed on the spectrum analyzer. The
level should not vary more than a total of 3dB (+1.5 dB from 0.0 dBm).
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OPERATOR’S CHECKS

3-15. Basic Functional Checks (Cont'd)

12. Setthe carrier frequency of the Signal Generator to 600 MHz, output amplitude to +13
dBm, and output amplitude increment value to 1.0 dB.

13. Adjust the spectrum analyzer as necessary to display the output signal from the
Signal Generator. The displayed carrier should be positioned in the center of the
graticule with its maximum level positioned near the top of the graticule.

14. Slowly decrease the output amplitude down to —4.0 dBm and observe the level
displayed on the spectrum analyzer. The level should decrease in relatively uniform
1 dB steps.

15. Set the output amplitude of the Signal Generator to -10.0 dBm and the output
amplitude increment value to 5 dB. Leave the carrier freqeuency set to 600 MHz.

16. Setthe amplitude scale of the spectrum analyzer to display 10 dB/division and make
the necessary adjustments to properly display the output signal from the Signal
Generator. The displayed carrier should be positioned in the center of the graticule
with its maximum level positioned near the top of the graticule.

17. Slowly decrease the output amplitude down to -80 dBm and observe the level dis-
played on the spectrum analyzer. The level should decrease in relatively uniform 5
dB steps.

FM Check

18. Set the output amplitude of the Signal Generator to 0.0 dBm. Leave the carrier
frequency set to 600 MHz. Select FM with a peak deviation frequency of 99 kHz using
theinternal 1 kHz source. Set the FM peak deviation frequency increment valueto 1
kHz.

19. Set the spectrum analyzer for a 50 kHz frequency span/division, a resolution band-
width of 3 kHz, and a reference level of 0 dBm. The waveform displayed should be
similar to that shown in Figure 3-9.

20. Slowly decrease the FM peak deviation frequency to zero. The deviation displayed on
the spectrum analyzer should decrease in relatively uniform steps.

21. Press FM, then OFF to turn off the FM function.

' b

Figure 3-9. FM Functional Check Waveform
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3-15. Basic Functional Checks (Cont'd)

3-16. HP-IB Functional Checks

DESCRIPTION:

AM Check

22. Leavethe carrier frequency set to 600 MHz and the output amplitude setto 0.0 dBm.
Select AM with a depth of 50% using the internal 400 Hz source.

23. Setthe spectrum analyzer to the linear amplitude mode. Set a frequency span/divi-
sion of zero. Increase the resolution bandwidth, then fine tune for the maximum
level of the demodulated signal. The displayed demodulated signal should be a sine
wave with a period of 2.5 ms (400 Hz).

24. Pressthe INT 1 kHz key to change the frequency of the internal modulation source
from 400 Hz to 1 kHz. The displayed demodulated signal should be a sine wave with
a period of 1 ms (1 kHz).

The following procedures check the Signal Generator’s ability to recognize its own
HP-IB (listen) address, properly make remote/local transitions, and process all of the
applicable HP-IB messages described in Table 3-4. During the process, all of the Signal
Generator’s HP-IB data input/output bus, control, and handshake lines are checked,
except for DIO8 (the most significant data input/output bus line which is not used by
the Signal Generator). Only the Signal Generator, a bus controller, and an HP-IB
interface with appropriate cabling are required to perform these procedures. These
checks are intended to be as independent of one another as possible, since each begins
with theinstrument being reset to its initialized condition. Nevertheless, it is suggested
that the first four checks be performed in order before any other check. Any special
initialization steps or requirements for a given check are provided the beginning of the
check.

The validity of these checks is based on the following assumptions:

* The Signal Generator performs properly when operated via the front panel keys
(that is, in local operation). This can be verified by performing the basic functional
checks as outlined in paragraph 3-15.

® The bus controller properly executes HP-IB operations.

¢ Thebus controller’s HP-IB interface properly transfers the controller’s instructions.

¢ The select code of the bus controller’s interface is set to 7.

® The HP-IB address of the Signal Generator is set to 07 (the factory-set address).

¢ Theselect code address combination (thatis, 707)is not necessary for these checks to
be valid; however, the program lines presented in the following procedures would
have to be modified for any other combination.

If the Signal Generator appears to fail any of the remote functional checks, the validity

of the preceding assumptions should be confirmed before attempting to service the
instrument.
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OPERATOR’S CHECKS

3-16. HP-IB Functional Checks (Cont’d)

INITIAL
SETUP:

EQUIPMENT:

If all of these checks are performed successfully, the Signal Generator’s HP-IB capabil-
ity can be considered to be operating properly. These procedures do not check whether or
not all of the Signal Generator’s program codes are being properly interpreted and
executed by the instrument, however, if the front panel operation is confirmed to be
working properly and its HP-IB capability operates correctly, then there is a high
probability that the Signal Generator will respond properly to all of its program codes.

The test setup is the same for all of the checks. Thatis, the Signal Generatoris connected
to the bus controller through the bus controller’s HP-IB interface via the appropriate
cable.

HP-IB Controller................... HP 9825A/98213A (General and
Extended I/0 ROM’s)

HP 9835A/98332A (I/0 ROM)
HP 9845A (I/0 ROM)

HP-IB Interface .................... HP 98034A (use “revised” version
with HP 9835A and HP 9845A)

Address Recognition

NOTE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

This check determines whether or not the Signal Generator recognizes when it is being
addressed and when it is not. It is assumed that the Signal Generator is in local
operation and that it can properly handshake on the bus. Before beginning this check,
set the RESET/STBY/ON switch to RESET, then back to ON to initialize the
instrument.

Descrintion HP 9825A HP 9835A and
P (HPL) HP 9845A (BASIC)
Set the Remote Enable (REN) bus lel 7 LOCAL7
control line false.
Send the listen address to the wrt 707 OUTPUT 707
Signal Generator.

Verify that the Signal Generator’s RMT annunciator remains off and that its ADRS
annunciator lights.

Unaddress the Signal Generator by
sending a different address.

wrt 715 ] OUTPUT 715

Verify that the Signal Generator’s RMT and ADRS annunciators are both off.
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3-16. HP-IB Functional Checks (Cont'd)

Remote and Local Messages and the LOCAL Key

NOTE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

Data Message

NOTE

This check determines whether the Signal Generator properly switches from local to
remote operation, switches from remote to local operation, and whether the LOCAL key
can return the instrument to local operation. It is assumed that the Signal Generator is
able to both handshake and recognize its own address. Before beginning this check, set
the RESET/STBY/ON switch to RESET, then back to ON to initialize the instrument.

Description HP 9825A HP 9835A and
p (HPL) HP 9845A (BASIC)
Send the Remote message which sets rem 707 REMOTE 707

the Remote Enable (REN) bus control
line true and addresses the Signal
Generator to listen.

1

Verify that the Signal Generator’s RMT and ADRS annunciators both light.

Send the Local message to the lel 707

Signal Generator.

LOCAL 707 ]

Verify that the Signal Generator’'s RMT annunciator turns off and that its
ADRS annunciator remains on.

Send the Remote message to the rem 707 REMOTE 707

Signal Generator.

Verify that the Signal Generator’'s RMT and ADRS annunciators are both on. Press
the LOCAL key on the front panel of the Signal Generator and verify that the RMT
annunciator turns off and that the ADRS annunciator remains on.

This check determines whether or not the Signal Generator properly receives Data
messages. Because the Signal Generator is only a listener, it can only receive Data
messages, but never send them. It is assumed that the Signal Generator is able to
handshake, recognize its own address, and properly make remote/local transitions. The
Data message thatis sent will cause the 7 least significant HP-IB data lines to be placed
in both their true and false states. Before beginning this check, set the RESET/ST-
BY/ON switch to RESET, then back to ON to initialize the instrument.
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OPERATOR'’S CHECKS

3-16. HP-IB Functional Checks (Cont'd)

Description HP 9825A I HP 9835A and
{HPL) HP 9845A [BASIC)
T
Send the first part of the rem 707 REMOTE 707
Remote message (which enables the
Signal Generator to remote).
Address the Signal Generator to wrt 707, OUTPUT 707;
listen (which completes the Remote “fr990mz” “FR990MZ”
message) and send the Data message
(which tunes the Signal Generator to
990 MHz). {

OPERATOR’S Verifythatthe Signal Generator’s RMT and ADRS annunciators both light and that the
RESPONSE FREQUENCY Display shows a carrier frequency of 990.0000 MHz.

Local Lockout and Clear Lockout/Set Local Messages

NOTE This check determines whether or not the Signal Generator properly receives the Local
Lockout message which disables all of the front panel keys. In addition, this check
determines whether or not the Clear Lockout/Set Local message is properly received and
executed by the Signal Generator. It is assumed that the Signal Generator is able to
handshake, recognize its own address, and properly make remote/local transitions.
Before beginning this check, set the RESET/STBY/ON switch to RESET, then back to
ON to initialize the instrument.

;
Description HP 9825A HP 9835A and
{HPL) HP 8845A (BASIC) J

-

Send the first part of the Remote rem 707 REMOTE 707

message (which enables the Signal

Generator to remote).

Send the Local Lockout message. o 7 LOCAL LOCKOUT 7

Address the Signal Generator to wrt 707 OUTPUT 707

listen (which completes the Remote

message).

OPERATOR’S Verify that the Signal Generator’s RMT and ADRS annunciators both light. Press the
RESPONSE LOCAL key on the front panel of the Signal Generator and verify that its RMT and
ADRS annunciators both remain on.

Send the Clear Lockout/Set lel 7 LOCAL 7
Local message.
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3-16. HP-IB Functional Checks (Cont'd)

OPERATOR’S
RESPONSE

Clear Message

NOTE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

Abort Message

NOTE

Verify that the Signal Generator’s RMT annunciator is turned off and that its ADRS
annunciator remains on.

This check determines whether or not the Signal Generator properly responds to the
Clear message. It is assumedthatthe Signal Generator is able to handshake, recognize
its own address, properly make remote/local transitions, and receive Data messages.
Before beginning this check, set the RESET/STBY/ON switch to RESET, then back to
ON to initialize the instrument.

Description ( HP 9825A HP 9835A and
(HPL) HP 9845A (BASIC)

Send the first part of the Remote rem 7 REMOTE 7
message (which enables the Signal
Generator to remote).
Address the Signal Generator wrt 707, OUTPUT 707;
to listen (which completes the “ap3dbmv” “AP3DBMV”
Remote message) and send the Data
message (which sets the output
amplitude of the Signal Generator to
3.0dB mV).

Verify that the Signal Generator’s RMT, ADRS, dB, and mV annunciators all light and
that the AMPLITUDE Display shows an output amplitude of 3.0 dB mV.

Send the Clear message. clr 707 RESET 707

Verify that the Signal Generator’s RMT and ADRS annunciators remain on and that
the AMPLITUDE Display now shows the initialized output amplitude of -127.0 dBm.
The dB and mV annunciators will now be off and the dBm annunciator will be on.

This check determines whether or not the Signal Generator becomes unaddressed when
it receives the Abort message. It is assumed that the Signal Generator is able to
handshake, recognize its own address, and properly make remote/local transitions.
Before beginning this check, set the RESET/STBY/ON switch to RESET, then back to
ON to initialize the instrument.

Description HP 9825A HP 9835A and
P {(HPL) HP 9845A (BASIC)
Send the complete Remote message. rem 707 REMOTE 707

3-21



Operation ' Model 8656A

g

LI,
BELBR D

OPERATOR’S CHECKS

3-16. HP-IB Functional Checks (Cont'd)

OPERATOR’S Verify that the Signal Generator’s RMT and ADRS annunciators both light.
RESPONSE

Send the Abort message (which cli7 ABORTIO 7
unaddresses the Signal Generator to
listen).

OPERATOR’S Verify that the ADRS annunciator turns off.
RESPONSE
NOTE

The remote annunciator may also turn off when using the 9835A or
9845A.
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3-17. REMOTE OPERATION, HEWLETT-
PACKARD INTERFACE BUS

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

All front panel functions (except for DISPLAY,
DISPLAY in conjunction with SEQ, Backspace,
COARSE TUNE, FINE TUNE, and display
HP-IB ADRS are programmable through HP-IB.

A quick check of the Signal Generator’s HP-IB
input/output capability is described in paragraph
3-16, HP-IB Functional Checks. These checks are
used to verify that the Signal Generator can
respond to each of the applicable HP-IB messages
described in Table 3-4.

3-18. HP-IB Compatibility

The Signal Generator has an open-collector, TTL,
HP-IB interface which can be used with any HP-
IB computing controller or computer for auto-
matic system applications. The Signal Generator
is fully programmable via the HP Interface Bus.
Its programming capability is described by the
twelve HP-IB messages listed in Table 3-4. Fore-
most among these messagesisthe Data message.
Data messages contain the program codes that
control the Signal Generator’s output signal. The
Signal Generator’s complete compatibility with
HP-IB is further defined by the following list of
interface functions: SH1, AH1, TO, L2, SRO, RL1,
PP0,DC1,DT0, and C0O. A more detailed explana-
tion of these compatibility codes can be found in
the IEEE Standard 488 (and the identical ANSI
Standard MC1.1). For more information about
HP-IB, refer to the Hewlett-Packard Electronic
Instruments and Systems catalog and the boo-
klet titled “Improving Measurements in Engi-
neering and Manufacturing’” (HP part number
5952-0058).

3-19. Remote Operation

Remote Capability. In remote operation, the front
panel keys are disabled (except for the RESET/
STBY/ON switch and the LOCAL key). The Sig-
nal Generator can only be addressed to listen.
When addressed to listen, the Signal Generator

Operation

will respond to the following messages: Data,
Clear, Remote, Local, Local Lockout, Clear Lock-
out/Set Local, and Abort. Each is discussed in
detail further on in this section.

Local-to-Remote Change. The Signal Generator
switches to remote operation upon receipt of the
Remote message. The Remote message is com-
prised of two parts. They are:

* Remote Enable bus control line (REN) set true.

¢ Device listen address received once (while
REN is true).

The Signal Generator’s RMT and ADRS annun-
ciators will both light and its output signal and all
preselected functions will remain unchanged
when the local-to-remote transition occurs.

3-20. Local Operation

Local Capability. In local operation, the Signal
Generator’s front panel is fully operational and
the instrument will respond to the Remote mes-
sage. Whether addressed or not, the Signal Gener-
ator will also respond to the Clear, Local Lockout,
Clear Lockout/Set Local, and Abort messages. It
will not; however, respond to the Data message
unless it has been previously addressed.

Remote-to-Local Change. The Signal Generator
returns to local operation upon receipt of the Local
message (GTL) or Clear Lockout/Set Local mes-
sage. The Clear Lockout/Set Local message sets
the Remote Enable bus control line (REN) false.
The instrument can always be set to local opera-
tion by pressing the front panel LOCAL key pro-
vided that local lockoutis not in effect. The output
signal will remain unchanged and all preselected
functions will remain unchanged when the remote-
to-local transition occurs.

Local Lockout. When a data transmission is inter-
rupted, which can happen by returning the Signal
Generator tolocal operation with the LOCAL key,
the data could be lost. This would leave the Signal
Generatorin an unknown state. To prevent this, a
local lockout is recommended. Local lockout dis-
ables the LOCAL key and allows return-to-local

3-23



Operation Model 8656A
Table 3-4. HP-1B Message Reference Table
Related
HP-1B . Interface
Message Applicable Response COmmand*s Functions*
Controls
Data Yes All front panel functions, except for DISPLAY, DIS- TO, L.2
PLAY in conjunction with SEQ, Backspace, AH1, SHO
COARSE TUNE, FINE TUNE,and display HP-IB
ADRS are programmable. The front panel ADRS
annunciator lights when the Signal Generator is
addressed to listen.
Trigger No The Signal Generator does not have a Device Trigger GET DTO
(DTO0) capability.
Clear Yes Resets the Signal Generator to a carrier frequency of DCL, SDC DC1
100 MHz, an output amplitude of ~127 dBm, and no
modulation. Responds equally to Device Clear (DCL)
and Selected Device Clear (SDC) bus commands.
Remote Yes Remote operation is entered when the Remote Enable REN RL1
(REN) bus control line is true and the Signal Genera-
tor is first addressed to listen. The front panel RMT
and ADRS annunciators will both light when remote
operation is entered, all front panel keys will be dis-
abled (except for the LOCAL key and the
RESET/STBY/ON switch), and the output signal will
remain unchanged.
Local Yes The Signal Generator will return to local operation GTL RL1
(full front panel control) when either the Go to Local
(GTL) bus command is received or the front panel
LOCAL key is pressed. The output signal will remain
unchanged.
Local Yes Disables the front panel LOCAL key so that only the LLO RL1
Lockout controller can return the Signal Generator to local
operation.
Clear Yes The Signal Generator will return to local operation REN RL1
Lockout/ and local lockout will be cleared when the REN bus
Set Local control line goes false.
Pass Control/ No The Signal Generator has no control capability. Co
Take Control
Require No The Signal Generator does not have the capability to SRO
Service request service.
Status No The Signal Generator does not have the capability to TO
Byte respond to a serial poll.
Status Bit No The Signal Generator does not have the capability to PPO
respond to a parallel poll.
Abort Yes The Signal Generator stops listening. IFC TO, L2

*Commands, control lines, and interface functions are defined in IEEE Standard 488 (and the identical ANSI Standard MC1.1).
Knowledge of these might not be necessary if your controller’s manual describes programming in terms of the twelve HP-IB Messages
shown in the left-hand column above.

Complete HP-IB compatibility as defined in IEEE Standard 488 (and the identical ANSI Standard MC1.1) is: SHO, AH1, T0, L2, SRO,
RL1, PPO, DC1, DTO, and CO.
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Local Operation (Cont’'d)
ables the LOCAL key and allows return-to-local
only under program control.

NOTE

Return-to-local can also be accom-
plished by setting the RESET/STBY/
ON switch first to RESET, then back to
ON. This technique, however, has some
potential disadvantages.

o It defeats the purpose and advantage
of local lockout, that is, the system
controller will loose control of the Sig-
nal Generator.

e Some HP-IB conditions are reset to
their default state during turn on.

3-21. Addressing

The Signal Generator interprets the byte of infor-
mation on its eight data input/output bus lines as
either an address or a bus command whenever the
bus is in the command entry mode, that is, when
the Attention bus control line (ATN) is true and
the Interface Clear bus control line (IFC) is false.
Whenever the Signal Generator is being addres-
sed (whether in local or remote operation), the
front panel ADRS annunciator will light.

The Signal Generator’s listen address is estab-
lished by five miniature rocker switches located
inside the instrument. The address selection pro-
cedure is described in Section 11, Installation. The
decimal equivalent of the listen address can be
displayed in the MODULATION Display by pres-
sing the HP-IB ADRS key. Refer to Table 3-5 for a
list of the valid decimal (listen address) values and
their equivalent ASCII characters.

3-22. Data Messages

The Signal Generator communicates on the inter-
face bus with Data messages. Each Data message
consists of one or more bytes of information sent
over the Signal Generator’s eight data input/out-
put bus lines DIO1 through DIO8 during the data
entry mode. The data entry mode is established
when the Attention bus control line (ATN) is false.
Data messages include the program codes listed in
Tables 3-8 and 3-9. These program codes contain
the necessary information to program virtually all
of the instrument functions available in local
operation. The only exceptions are DISPLAY,
DISPLAY in conjunction with SEQ, Backspace,
COARSE TUNE, FINE TUNE, and display
HP-IB ADRS.

Operation

Table 3-5. Valid Decimal Values vs. Equivalent ASCII
Characters

EQUIVALENT DECIMAL EQUIVALENT ASCHI
VALUE CHARACTER

{LISTEN) (LISTEN)

00 SpP
01 !

02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

+ 22—~ PR
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1

Indicates Factory-set address.

3-23. Receiving the Data Message

The Signal Generator must be in remote operation
and addressed to listen before it can respond to
Data messages. The instrument will remain ad-
dressed to listen until it receives an Abort message
or a universal unlisten command from the
controller.

The paragraph entitled Switching Characteristics
shows how the Signal Generator responds to Data
Messages. Timing considerations and other char-
acteristics pertinent to operation are included.

Data Message Input Format. Data messages con-
tain the controller’s talk address, the Signal Gen-
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Receiving the Data Message (Cont’d)

erator’s listen address, a string of program codes,
and an End of String message (EOS). The string of
program codes follows the same protocol as a front
panel keystroke sequence in local operation. The
EOS message can be a Line Feed (LF), a bus END
message (EOI and ATN bus control lines both set
true), or an internally produced EOS.

The following paragraphs explain other key ele-
ments of the program code strings. Figure 3-10
provides some examples of Data messages.

Keyboard-to-Program Code Correlation. Thereis a
program code that corresponds to nearly every
front panel key. The exceptions are DISPLAY,
DISPLAY in conjunction with SEQ, Backspace,
COARSE TUNE, FINE TUNE, and display HP-
IB ADRS. In addition, the program code HZ is
available for carrier frequency entries, RPis avail-
able to reset the reverse power protection circuitry
after the source of reverse power has been re-
moved, and RO and R1 are available to program-
matically place the instrument in the STBY and
ON states, respectively.

Value-Selectable Parameters. Carrier parameters
are set using a Function-Data-Units sequence of
program codes, while modulation parameters are
set using a Source-Function-Data-Units sequence
of program codes. Single-value parameters; such
as, INT 400 Hz, INT 1 kHz, and so forth, are set
with a single program code sequence.

Model 8656 A

Data. The term “Data” in each program sequence
refers to the numeric value and not to the entire
Data message. Data can be any number of arbi-
trary length in fixed point notation. Digits that
exceed the maximum data length for the particular
function will be truncated. This maximum limit
includes any embedded decimal point. In the case of
the Amplitude function, this maximum limit also
includes the minus sign. The minus sign is only
applicable during Amplitude Data entries. Table
3-6 summarizes these input data restrictions.

Table 3-6. Input Data Restrictions

Maximum Decimal | Minus
Function Data Point Sign
Length Allowed | Allowed
Frequency 9 Digits Yes No
Amplitude 9 Digits (1) Yes Yes
AM 2 Digits Yes No
FM 2 Digits Yes No
Increment Same as for sel- Yes No
Set ected function
NOTES:

1. In the Amplitude function, leading zeros are not counted.
2. Unused or unidentifiable characters are ignored.

3. Either upper or lower case letters can be used in Data
messages.

4. Only the following ASCII characters are recognized by
the Signal Generator:

A—7Z a—z 0—9 LF — . %

All other characters, including spaces, are ignored.

EXAMPLE 1
CONTROLLER'S
GENERATOR'S Set frequency Set Amplitude Set Amplitude MESSAGE
LISTEN ADDRESS to 123.4 MHz to -10 dBm Modulation Off

EXAMPLE 2
CONTROLLER'S APIS10DB UpP UPUP...UP
TALK ADDRESS T END-OF-
SIGNAL Set Amplitude Step Up Step Up STRING
GENERATOR'S Increment iIn this case, 1In this case, MESSAGE
LISTEN ADDRESS to 10 dB one increment multiple

of amplitude . increments of
amplitude.

Figure 3-10. Data Message Examples
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Receiving the Data Message (Cont'd)

A complete list of ASCII characters with conver-
sionsto binary, octal, decimal, and hexadecimal is
provided in Table 3-10.

3-24. Sending the Data Message

The Signal Generator does not have the capability
to talk; therefore, it cannot send Data messages.

3-25. Receiving the Trigger Message

The Signal Generator does not have the capability
to respond to the trigger message.

3-26. Receiving the Clear Message

The Signal Generator will respond to a Clear mes-
sage by setting each function parameter to the
valuelisted in Table 3-7. The Signal Generator will
respond equally to the Selected Device Clear (SDC)
bus command when addressed to listen, and to the
Device Clear (DCL) bus command whether addres-
sed or not.

Table 3-7. Response to Clear Message

Parameter Value

Carrier Frequency 100.0000 MHz

Output Amplitude -127.0 dBm

AM Depth 0%

FM Peak Deviation Frequency 0.0 kHz

Carrier Frequency Increment 10.0000 MHz

Output Amplitude Increment 10.0 dB

AM Depth Increment 1%

FM Peak Deviation Frequency 1.0 kHz

Increment

Coarse and Fine Tune Pointer 10.0000 MHz

Sequence Counter 0

All 10 Internal Storage Registers | Remain
unchanged.

3-27. Receiving the Remote Message

The Remote message is comprised of two parts.
First, the Remote Enable bus control line (REN) is
held true, then the device listen address is sent by
the controller. These two actions combine to place
the Signal Generator into remote operation. There-
fore, the instrument is enabled to go into remote
operation when the controller begins the Remote
message, but it does not actually make the transi-
tion until it is addressed to listen for the first time.
All instrument settings remain unchanged when
the transition from local-to-remote operation
occurs.

Operation

The front panel RMT and ADRS annunciators
will both light once the Signal Generator has
received the Remote message and is addressed to
listen.

3-28. Receiving the Local Message

The Local message is the means by which the
controller sends the Go to Local (GTL) bus com-
mand. If addressed to listen, the Signal Generator
will return to local operation (full front panel con-
trol) when it receives the Local message. If the
instrumentis in local lockout when the Local mes-
sage is received, full front panel control will be
returned, but local lockout will remain in effect.
Unless the Signal Generator receives the Clear
Lockout/Set Local message, it will return to local
lockout the next time it receives a Remote mes-
sage. All instrument settings remain unchanged
when the transition from remote-to-local opera-
tion occurs.

The front panel RMT annunciator will be turned
off when the Signal Generator switches to local
operation. However, the front panel ADRS an-
nunciator will remain litif the Signal Generatoris
still being addressed to listen (whether in remote
or local operation).

The front panel LOCAL key can also be used to
return the Signal Generator to local operation.
However, pressing the LOCAL key (when the
instrument is not in local lockout) might interrupt
a Data message being sent to the Signal Genera-
tor. This would leave the Signal Generator in a
state unknown to the controller. This situation is
undesirable and can be avoided by sending the
Local Lockout message to disable the LOCAL key.

3-29. Receiving the Local Lockout Message

The Local Lockout messageis the means by which
the controller sends the Local Lockout (LLO) bus
command. If the Signal Generator is in remote
operation, it will respond to the Local Lockout
message by disabling the front panel LOCAL key.
Local lockout prevents the loss of data or system
control due to someone accidentally pressing any
of the front panel keys. If the Signal Generator is
in local operation when it is enabled to remote
operation (that is, REN is set true) and it receives
the Local Lockout message, it will switch to
remote with local lockout operation the first time it
is addressed to listen. Once in local lockout, the
Signal Generator can only be returned to local
operation by the controller or by unplugging or
resetting the instrument.
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3-30. Receiving the Clear Lockout/Set Local
Message

The Clear Lockout/Set Local message is the
means by which the controller sets the Remote
Enable bus control line (REN) false. The Signal
Generator will return to local operation (full front
panel control) when it receives the Clear Lock-
out/Set Local message. All instrument settings
remain unchanged when the transition from re-
mote with lockout to local operation occurs.

The front panel RMT annunciator will be turned
off when the Signal Generator switches to local
operation.

3-31. Receiving the Pass Control Message

The Signal Generator does not respond to the Pass
Control message becauseit does not have a control
capability.

3-32. Sending the Require Service Message

The Signal Generator does not have the capability
to require service by setting the Service Request
bus control line (SRQ) true.

3-33. Sending the Status Byte Message

The Signal Generator does not have the capability
to respond to a Serial Poll Enable (SPE) bus com-
mand; therefore, it cannot send the Status Byte
message.

3-34. Sending the Status Bit Message

The Signal Generator does not have the capability
to respond to a Parallel Poll Enable (PPE) bus
command; therefore, it cannot send the Status Bit
message.

3-35. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear bus control line
(IFC) true. When the Abort message is received,
the Signal Generator becomes unaddressed and
stops listening.

3-36. Switching Characteristics

The Signal Generator’s switching characteristics
are an important consideration in applications
involving a computer controller. For most func-
tions, the Signal Generator has the ability to accept
new Data Messages before the hardware can settle
to the required output. If the timing requirements
are not taken into account in the controller’s pro-
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gram, it will be impossible in many situations to
make meaningful measurements on a device
driven by the Signal Generator.

Switching times for frequency, modulation and
amplitude have several characteristics in com-

Table 3-8. HP-IB Program Codes (Alphabetical Order)

Program V

Code’ Parameter Comments

AM | Amplitude Modulation
AP | Amplitude (carrier)

Function Entry
Function Entry

DB |(dB Units Entry
DF [dBf Units Entry
DM |dBm Units Entry
DN | Step Down (1) Function Feature
EM |EMF Units Entry

FM | Frequency Modulation
FR | Frequency (carrier)
HZ |Hz

Function Entry
Function Entry
Units Entry

IS Increment Set Function
Qualifier

KZ |kHz Units Entry

MV |mV Units Entry

MZ |MH:z Units Entry

PC | Percent? Units Entry

RC | Recall Feature

RP | Reverse Power Protec- Feature
tion Reset?

RO | Standby* Feature

R1 |On* Feature

SQ | Sequence Feature

ST | Store Feature

S1 External Modulation Source Qualifier
Source

S2 | Internal 400 Hz Modu-

lation Source

S3 | Internal 1 kHz Modula-
tion Source

S4 | Modulation Source Off
UP | Step Up (1)

Source Qualifier
Source Qualifier

Source Qualifier
Function Feature

UV {uV Units Entry
VL. | Volts Units Entry

0—9 | Numerals 0 —9 Data Entries
- Minus Sign Data Entry
Decimal Point Data Entry

% Percent? Units Entry
L ]

! Program codes can be either upper or lower case.

2 Either PC or % can be used.
3 The source of reverse power must be removed.

4 The RESET/STBY/ON switch must be set to the ON
position.
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Switching Characteristics (Cont'd)

mon. In each case a finite amount of time passes
from the command (manual or computer gener-
ated) until the required output occurs. Software
execution time is required for the microprocessor
and related digital circuits to process the data.
This begins with a valid final terminator (keys-
troke or data entry) and ends with the execution in
the hardware. The software time may vary con-
siderably depending on the function. Examples
are internal instructions to more than one hard-
ware location, (may be serial, parallel or both) and
differing amounts of control data and calculations.

Hardware execution time will also vary consider-
ably. This depends on the number of circuits
affected, the length of time each takes to change
and whether the changes occur one at a time or
concurrently.

Operation

Frequency Switching. The Signal Generator will
typically be within 100 Hz of the final frequency
within 2 seconds after receiving the valid units
data (terminator). Figure 3-11 shows the sequence
of events and the typical error frequency relative
to time. Area I shows the software execution time.
Areas II through IV make up the hardware execu-
tion time.

At times certain events in the frequency switching
cycle may be bypassed. For example, small fre-
quency changes will often eliminate event II, the
fast slew rate mode or event IV, the FM calibration
mode. However, the frequency change that allows
these events to be bypassed depends on an in-
volved algorithm that is a function of frequency
band and the state of the successive approximation
register of the Low Frequency Loop. Therefore, it is
best to assume that the entire sequence of

Table 3-3. HP-IB Program Codes {Functional Order)

Parameter Pl(':oug:jr;m Parameter PE:g:a]m
FREQUENCY UNITS (Cont’d)
Frequency (carrier) FR dBm DM
EMF EM
AMPLITUDE Volts VL
Amplitude (carrier) AP mV MV
wV uv
MODULATION Hz HZ
Amplitude Modulation AM kHz KZ
Frequency Modulation FM MHz MZ
External Modulation Source S1 Percent? PC
Internal 400 Hz Modulation Source S2 Percent? %
Internal 1 kHz Modulation Source S3
Modulation Source Off S4 OTHER
Step Up (1) UP
DATA Step Down (1) DN
Numerals 0 — 9 0—9 Increment Set 1S
Minus Sign - Standby? RO
Decimal Point On® R1
Store ST
UNITS Recall RC
dB DB Sequence SQ
dBf DF Reverse Power Protection Reset (4) RP
"Program codes can be either upper or lower case.
2Either PC or % can be used.
3The RESET/STBY/ON switch must be in the ON position.
“The source of reverse power must be removed.
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Bt e
Table 3-10. Commonly Used Code Gonversions

Hexa- T Hexa-

ASCH Binary Octal Decimal | decimal ASCH Binary Octal Decimal | decimal
NUL | 00000000 | 000 0 00 @ | 01000000 * 100 | 64 10
SOH | 00000 001 001 1 01 A 01 000 001 101 65 41
STX | 00000010 002 2 02 B 01000 010 102 66 42
ETX | 00000011 003 3 03 c 01000 011 103 67 43
EOT | 00000 100 004 4 04 D 01 000 100 104 68 44
ENQ | 00000 101 005 5 05 E 01000 101 105 69 45
ACK | 00000110 006 6 06 F 01000 110 106 70 46
BEL | 00000111 007 7 07 G 01000 111 107 71 47
BS 00 001 060 010 8 08 H 01001 000 110 72 48
HT 00 001 001 011 9 09 | 01 001 001 11 73 49
LF 00 001 010 012 10 0A J 01001 010 112 74 47
VT 00 001 011 013 1 08 K 01001011 113 75 48
FF 00 001 100 014 12 0c L 01001 100 114 76 4C
CR 00 001 101 015 13 o0 M 01001 101 115 77 4D
S0 00 001 110 016 14 0F N 01001 110 116 78 4
sl 00 001 111 017 15 OF 0 01001 111 17 79 4F
DLE | 00010000 020 16 10 P 01 010 000 120 80 50
DCt1 | 00010001 021 17 1 Q 01010 001 121 81 51
0C2 | 00010010 022 18 12 R 01010010 122 82 52
0c3 | 00010011 023 19 13 S 01010 011 123 83 53
0C4 | 00010 100 024 20 14 T 01010 100 124 84 54
NAK | 00010101 025 21 15 u 01010 101 125 85 55
SYN | 00010110 026 22 16 v 01010110 126 86 56
ETB [ 00010111 027 23 17 W 01010 111 127 87 57
CAN | 00011000 030 24 18 X 01011000 130 88 58
EM 00 011 001 031 25 19 y 01011 001 131 89 59
SUB | 00011010 032 26 1A Z 01011010 132 90 5A
ESC | 00011011 033 27 1B i 01011 011 133 91 58
FS 00 011 100 034 28 1C \ 01011 100 134 92 5C
GS 00 011 101 035 29 1D 01011 101 135 93 50
RS 00 011 110 036 30 1E ~ 01011 110 136 94 5E
us 00 011 111 037 31 1F — | oto1t 11 137 95 5F
SP 00 100 000 040 32 20 . 01 100 000 140 96 60
' 00 100 001 041 33 21 a 01 100 001 141 97 61
” 00 100 010 042 34 22 b 01100 010 142 98 62
# 00 100 011 043 35 23 ¢ 01100 011 143 99 63
$ 00 100 100 044 36 24 d 01100 100 144 100 64
A 00 100 101 045 37 25 e 01100 101 145 101 65
& 00 100 110 046 38 26 f 01 100 110 146 102 66
’ 00 100 111 047 39 27 g 01100 111 147 103 67
[ 00 101 000 050 40 28 h 01101000 150 104 68
) 00 101 001 051 41 29 i 01 101 001 151 105 69
* 00 101 010 052 42 2A j 01101010 152 106 6A
+ 00 101 011 053 43 28 k 01101 011 153 107 68
, 00101 100 054 44 2C [ 01101100 154 108 6C
00 101 101 055 45 20 m 01101 101 155 109 6D
00 101 110 056 46 2F n 01101 110 156 110 6E
/ 00 101 111 057 47 2F 0 01101 111 157 1 6F
0 00 110 000 060 48 30 ) 01 110 000 160 112 70
1 00 110 001 061 49 31 q 01110 001 161 13 71
2 00 110 010 062 50 32 : 01 110 010 162 114 72
3 00 110011 063 51 33 s 01110011 163 15 73
4 00 110 100 064 52 34 t 01110100 164 116 74
5 00 110 101 065 53 35 u 01110 101 165 17 75
6 00 110 110 066 54 36 v 01110110 166 118 76
7 00 110 111 067 55 37 w 01110 111 167 119 77
8 00 111000 070 56 38 X 01111000 170 120 78
9 00 111 001 071 57 39 y 01 111 001 171 121 79
; 00 111010 072 58 3A z 01111010 172 122 7A
; 00 111011 073 59 3B { 01 111011 173 123 7B
< 00 111 100 074 60 3C : 01111 100 174 124 7C
00 111 101 075 61 3D } 01111101 175 125 7D
> 00 111 110 076 62 3E - 01111110 176 126 7E
2 00 111 111 077 63 3F OEL_|ottmitr | 77 | ter | 7F
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Switching Characteristics (Cont’'d)
events shown in Figure 3-11 occurs every time a
frequency change is made.

To minimize the effects of frequency hysteresis
(especially near the frequency band edges), switch
to the desired frequency from the same direction
each time, that is, from either above or below the
desired frequency. Ideally, the frequency change
should be made from the same preset frequency.
The main band frequency hysteresis is 100 kHz at
the main band edges, that is, 123.5, 247 and
494 MHz.

During a frequency change, all modulation is
turned off if the FM mode has been enabled. This
applies to FM only or mixed modulation such as
FM from two sources or simultaneous AM and
FM. After the frequency change and FM calibra-
tion is completed, the modulation is turned on.

Amplitude Switching. During an RF amplitude
change, the final level is always approached from
alower level. This means that a critical amplitude
level will never be exceeded in the course of normal
Signal Generator operation.

Software correction of amplitude with respect to
frequency may cause the amplitude to be uncali-
brated while a frequency change occurs. The soft-
ware correction is implemented after the final fre-
quency is reached.

Software execution time for an amplitude change
varies considerably. The basic unit for amplitude
in the Signal Generator is dBm. An input in other

Operation

units requires calculations. This tends to increase
the software execution time considerably. For
example, an input in dBm generally will take
about 160 ms from the terminator to the end of
software execution. A change (increment or dec-
rement) in dB will take a little less time, typically
130 ms. Examples of a change with calculations
involved are: a preset level in mV with a changein
dB, 200 ms; a level and change in mV, 340 ms; a
level in dBm and a change in mV, 460 ms.

A 10dB change without modulation (narrowband
Automatic Level Control—ALC) may take up to
110 ms in the vernier hardware circuits. With
modulation (wideband ALC) the switching timeis
typically 1 to 25 ms. The step attenuator switching
time is on the order of 12 ms.

Total time requirements for simple amplitude
inputs or changes, that is, minimal software and
hardware execution time is 150 ms. A more com-
plex change may take up to 560 ms.

Modulation Switching. There are applications
where it is necessary to turn modulation on or off
or to change to another modulation level. It takes
about 400 ms for the modulation accuracy (AM or
FM) to be within tolerance from the time the modu-
lation (audio oscillator) is initially turned on. An
FM deviation change typically occurs 60 ms after
the final terminator (Units key) triggers the
change. Turning the FM off will take about 20 ms.
Amplitude modulation normally takes about 120
ms to turn off or to change to a new depth. Soft-
ware execution time in the modulation mode is
insignificant.

|- 1. RECEIVE FREQUENCY CHANGE COMMAND.

l\ | < 2. EXECUTION OF FREQUENCY CHANGE BEGINS.
\| |==—3.END OF HIGH SLEW RATE MODE.

TIME (s)

oc
E v }4—4. END OF LOW SLEW RATE MODE.
> | | |<— 5.END OF FM
S 50kHz- 4 | I | CALIBRATION CYCLE.
w
= I\ | |
w
= | | |
[F8
I [ |
100Hz |- | ) | I
iy I 5 [~ _1v,
0.5 1.0 1.5 20

Figure 3-11. Frequency Switching Characteristics
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Amplitude
Description This instruction details how to set the output amplitude.

Operating Characteristics:

Range: +13 dBm to -127 dBm (+1.00V to +0.100 V)
Resolution: 0.1 dB

Keystroke Press and release the AMPTD Function key, the desired Data keys, and a valid Units
Sequence key or combination of valid Units keys.
Examples .
Set the output ampiitude to ~12.3 dBm.
.
LOCAL e FUNCLION m, = Data o Ui LS e,
el | ) (D@DEOE )
1
AP—-12.3DM

b i Function-—_r I _E—Units

[prog"r"am codes) Data
1

Set the output amplitude to —2.0 dB EMF uV.

o FUNCTION e Data Units

LOCAL

(keystrokes) @ @ @ @ m [ET?] m

AP—-2.0DBEMUV

(program codes) Function Data Units
Keys and Pragram Codes
Program Codes Keys £y
AMPTD AP |
dBm DM
dBf DF
dB DB
EMF EM
A" VL
mV MV
uV Uv
Indications The selected output amplitude (with sign and units) will be displayed in the AMPLI-
TUDE Display.
Comments Digits selected beyond the specified resolution of the AMPLITUDE Display will be

ignored.
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Comments
(Cont'd)

Related
Instructions

Operation

Amplitude (Cont’d)

Leading zeros will be blanked.

Calibrated level is from -127 dBm to +13 dBm with overrange to the maximum power of
the instrument.

Minus sign may be entered at any time before the final terminator.

Amplitude Data entries that would cause the peak envelope power of the instrument to
exceed +17 dBm are rejected.

Amplitude function will remain selected until:
a. One of the three remaining functions is selected.
b. One of the STORE-RECALL-DISPLAY keys is pressed.
c. The instrument is reset or unplugged.

Fourteen valid units entries are possible. They are as follows:

dBm dB uV A" EMF mV
dBf dB EMF V mV EMF pnV
dBV dB AMF mV uV

dB mV dB EMF nV EMF V

Amplitude Conversion
Amplitude, Up/Down

3-33



Operation

Description

Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments
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Amplitude Conversion

This instruction details how to change the AMPLITUDE Display from power units in
dBm to any one of thirteen other valid unit configurations. This feature does not affect
the actual output amplitude of the Signal Generator.

Press any valid Units key or combination of valid Units keys with the amplitude
function selected.

The AMPLITUDE Display shows 10.0dBm. Change the display to units of dB uV. (The
resulting display will be 117.0 dB uV).

e (B ——— B UV =

LOCAL
(keystrokes)

Prefix Terminator  Final Terminator

o (B —— dB UV —
LN DBUV
(program codes) Prefix Terminator———r —[_——Final Terminator

L

K Program Codes
eys g H
dBm' DM!
dBf" DF!
dB2, 3 DBZ, 3
EMF?2 EM?
\'A vL!

mV? MV

uV? uv?

1 Final Terminator.
2 Prefix Terminator.

3 Final Terminator for Increment
Set Mode.

The AMPLITUDE Display will change to reflect the newly selected units and the
corresponding annunciator(s) will light.

The amplitude function must be selected before the conversion entry or entries are
made.

Logarithmic Data entries (dBm or dBf) will be displayed in the AMPLITUDE Display
with 0.1 dB resolution.

The dBm or dBf Units terminator overrides a dB or EMF terminator.

1f a dB or EMF Units terminator is selected, the AMPLITUDE Display will be blanked,
the corresponding annunciator will light, and the Signal Generator will wait for a final
terminator to be entered.
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Amplitude Conversion (Cont’'d)

Comments Linear Data entries (V, mV, or V) will be displayed in the three most significant digits
(Cont'd) ofthe AMPLITUDE Display and the linear terminator will be autoranged (or adjusted)
to comply with this condition.

Conversion formulas used are as follows:

dBm = dBm
dBf = dBm + 120.0
dBV = dBm-13.0
dBmV = dBm +47.0
dB uV = dBm +107.0
dBEMFV = dBm-7.0

dB EMF mV = dBm + 53.0
dB EMF uV = dBm +113.0
V = lo(dBm ~13.0)/20
mV = 10(dBm +47.0)/20
/-"V — lo(dBm +107.0)/20
EMFV = 10(dBm -7.0)/20

EMF mV = 10@Bm+53.0)/20
EMF .V 10(dBm + 113.0)/20

Related Amplitude
Instructions Amplitude, Up/Down
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Description

Keystroke
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Keys and
Program Codes

Indications

Comments

Related
Instructions
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Amplitude, Up/Down

This instruction details how to change the output amplitude by the value stored in the
internal output amplitude increment register.

Press and release the step up or step down keys associated with the output amplitude
function.

i -
Program Codes
Keys
T NOTE
AMPTD AP During remote operation, repeated UP
@ up or DN codes can be sent over the bus
S DN once the frequency function has been
selected.

The output amplitude shown in the AMPLITUDE Display and the output of the Signal
Generator will change by the value stored in the internal output amplitude increment
register.

Step up and step down keys associated with the output amplitude function are used to
change the output amplitude by the value stored in the internal output amplitude

increment register.

Places the instrument in the Amplitude Data entry mode and clears any previously
selected function.

Continues to change the output amplitude by the value stored in the internal output
amplitude increment register if either key remains pressed.

Initialized value and limits of the output amplitude increment are as follows:

Initialized Minimum Maximum
Value Value Value
10.0dB 0.1dB <144.0 dB
0.001 uV <1.57V
0.001 EMF uV <3.15 EMF V

Increment Value Change
Increment Value Display
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Description
Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments

Related
Instructions

Operation

Display

This instruction details how to selectively display the stored contents of an internal
storage register.

Press and release the DISPLAY key, then press and hold the Data key (a single digit
register number 0—9). ’

Display the stored contents from register 2.

LOCAL ~==Display Contents of Register 2==

(keystrokes) @

This feature is not accessible via HP-IB.
(program codes)

Program Codes
Keys

DISPLAY None

The stored contents from the selected register will be displayed as long asthe Data key
remains pressed.

Ten internal registers are available (0—9). Each is capable of storing complete front
panel setups (exclusive of increment settings).

Does not affect the actual output of the Signal Generator.
Does not change the contents of the internal sequence counter.
Does not affect the current increment settings.

Clears any previously selected function.

Feature is not accessible via HP-IB.

All displays are restored to reflect the actual Signal Generator output when the Data
key is released.

Display Sequence
Recall

Sequence

Store
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Display Sequence

Description This instruction details how to display the contents of the internal sequence counter.
Keystroke Press and release the DISPLAY key, then press and hold the SEQ key.

Sequence

Example

Display the contents of the internal sequence counter.

~ Display Sequence Counter Contents ==

LOCAL

(keystrokes)

S e

w)rogfam codes)

This feature is not accessible via HP-1B.

Keys and Program Codes
Program Codes Keys g
DISLPAY None
SEQ None
Indications The stored contents from the sequence counter will be displayed in the least significant

digit of the AMPLITUDE Display as long as the SEQ key remains pressed.
Comments Does not affect the actual output of the Signal Génerator.

Does not change the contents of the internal sequence counter.

Clears any previously selected function.

Feature is not accessible via HP-IB.

The AMPLITUDE Display is restored to reflect the actual Signal Generator output
when the SEQ key is released.

Related Display
Instructions Sequence
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Description

Keystroke
Sequence

Example

Keys and
Program Codes
SR I

Indications

Comments

Operation

Frequency

This instruction details how to set the carrier frequency.

Operating Characteristics:
Range: 100 kHz to 990 MHz (990.0000 MHz)
Resolutions: 100 Hz and 250 Hz, depending on the carrier frequency selected.

Press and release the FREQUENCY Function key, the desired Data keys, and a valid
Units key.

Set the carrier frequency to 123.45 MHz.

e Uit m—

e FUNCLION e,
OEEO®E
FR123.46MZ

et FunctionJTLUnits

{program codes) Data

Data

LOCAL
[keystrokes)

Program Codes
Keys I
FREQUENCY FR
MHz MZ
kHz KZ
No key HZ

The selected carrier frequency will be displayed in megahertz in the FREQUENCY
Display.

Least significant (eighth) digit will be blanked when the selected carrier frequency is a
multiple of 100 Hz.

In cases where the selected carrier frequency is a multiple of 250 Hz, the least signifi-
cant digit will be a 5.

Digits selected beyond the specified resolution of the FREQUENCY Display will be
truncated.

Leading zeros will be blanked.

Carrier frequencies below 100 kHz will result in an uncalibrated output amplitude.

The MODULATION Display will flash if a change in carrier frequency would cause
the FM peak deviation frequency allowed for that frequency band to be exceeded.
Entering a carrier frequency that would set the instrument in the correct band for the
selected deviation frequency will clear the error condition, or pressing one of the
following keys will automatically adjust the FM peak deviation frequency to the
maximum frequency possible for that frequency band.
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Comments
(Contd)

Related
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Frequency (Cont'd)

Carrier Frequency
(MHz)

01— 1285 =) (=]

123.5 — 247
247 — 494
494 — 990

Band

W N

The carrier frequency increment is rejected if it is not a multiple of 100 Hz or 250 Hz.
Frequency function will remain selected until:

a. One of the three remaining functions is selected.

b. One of the STORE-RECALL-DISPLAY keys is pressed.

c. The instrument is reset or unplugged.

Frequency, Coarse and Fine Tune
Frequency, Up/Down
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Description

Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments

Operation

Frequency, Coarse and Fine Tune

This instruction details how to quickly tune the carrier frequency in decade steps using
the step up and step down keys associated with the carrier frequency function.

This feature is enabled by pressing either the COARSE TUNE or FINE TUNE key.

Pressing either key will increase (COARSE TUNE) or decrease (FINE TUNE) the
carrier frequency tuning value by a factor of 10.

Pressing the step up key will then increase the carrier frequency by the newly selected
carrier frequency tuning value, while pressing the step down key will decrease the
carrier ferquency.

This feature is disabled and the original carrier frequency increment value is enabled
by pressing the INCR SET key (with the frequency function selected).

Enable a carrier frequency tuning value of 10 kHz (assuming a starting value of

10 MHz).
LOCAL { s [YeCrease TUNing Value s
(keystrokes]

+10 +10 +10

This feature is not accessible via HP-IB.

(program codesj

[ Program Codes

Keys A
FREQUENCY None
COARSE TUNE None
FINE TUNE None
@& None
) None
INCR SET None

Whenever the COARSE TUNE or FINE TUNE key is pressed and held, the frequency
digit that corresponds to the carrier frequency tuning value will flash.

When the COARSE TUNE key is pressed again, the next digit to the left will flash to
indicate the new tuning value.

When the FINE TUNE key is pressed again, the next digit to the right will flash to
indicate the new tuning value.

Feature only applies to the carrier frequency function.

Feature is not accessible via HP-IB.
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Frequency, Coarse and Fine Tune (Cont'd)

Comments COARSE TUNE and FINE TUNE keys are always available to change the carrier
(Cont'd) frequency tuning value by a factor of 10.

Places the instrument into the frequency Data entry mode and clears any previously
selected function, once either the step up or step down key is pressed.

Enables the last valid carrier frequency increment value when the INCR SET key is

pressed.
Related Frequency
Instructions Frequency, Up/Down

Increment Value Change
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Description

Keystroke
Sequence

Keys and
Program Codes

Indications

Comments

Related
Instructions

Operation

Frequency, Up/Down

This instruction details how to change the carrier frequency by the value stored in the
internal carrier frequency increment register.

Press and release the step up or step down keys associated with the carrier frequency
function.

K Program Codes
eys R,
ek | NOTE
FREQUENCY FR During remote operation, repeated UP
4% UP or DN codes can be sent over the bus
s 4 DN once the frequency function has been

— - selected.

The carrier frequency shownin the FREQUENCY Display and the output of the Signal
Generator will change by the value stored in the internal carrier frequency increment
register.

Step up and step down keys associated with the carrier frequency function are used to
change the carrier frequency by the value stored in the internal carrier frequency
increment register.

Places the instrument in the Frequency Data entry mode and clears any previously
selected function.

Continues to change the carrier frequency by the value stored in the internal carrier
frequency increment register if either key remains pressed.

The MODULATION Display will flash if a change in carrier frequency would cause
the FM peak deviation frequency allowed for that frequency band to be exceeded.
Entering a carrier frequency that would set the instrument in the correct band for the
selected deviation frequency will clear the error condition, or pressing one of the
following keys will automatically adjust the FM peak deviation frequency to the
maximum frequency possible for that frequency band.

Carrier Frequency
Band (MHz)
. 01-1235 =) (=)
2 123.5—247
3 247—494
4 494990

Initialized value and limits of the carrier frequency increment are as follows:

Initialized Minimum Maximum
Value Value Value
10.0000 MHz 0.1 kHz <989.99 MH:z

Frequency, Coarse and Fine Tune
Increment Value Change
Increment Value Display
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HP-IB Address Display

PR

Description This instruction details how to display the internally-set, decimal HP-IB address.
Keystroke Press and hold the HP-IB ADRS key.

Sequence

Example

Display the internally-set, decimal HP-IB address.

= [isplay HP-IB Address
LOCAL pray -

{keystrokes)

i:;&ﬁﬁ?‘ This feature is not accessible via HP-1B.
(program codes)

Keys and Program Codes
Program Codes Keys 450
o HP-IB ADRS None
Indications The internally-set, decimal HP-IB address will be displayed in the MODULATION

Display as long as the HP-IB ADRS key remains pressed.

Comments HP-IB addresses greater than 30 (decimal) are interpreted as 30.

HP-IB address is factory-set to 07 decimal. (In binary, this is 00111, the equivalent
ASCII character is an apostrophe).

HP-IB address is updated only when the instrument is powered up or reset.
To change the HP-IB address, refer to paragraph 2-8, HP-IB Address Selection.
Feature is not accessible via HP-IB.

The MODULATION Display is restored to reflect the actual Signal Generator output
when the HP-IB ADRS key is released.

3-44



Model 8656A

Comments
(Cont'd)

Related
Instructions

HP-IB Address Display (Cont’d)

Allowable HP-IB Address Codes

None

ADDRESS SWITCH

T

»—Ar—t»—-aooooo—*r—‘HHOOOOHHH'—‘OOOOH\—*»—*HOOOOlg I

Indicates factory-set address.

EQUIVALENT
ASCII
CHARACTER
(LISTEN)

EQUIVALENT
DECIMAL
VALUE
(LISTEN)

o»—ao»—-‘or—tor—aoHor—ao»—nor—Aor—ao;—AOp—on—or—aor—aor—tolE I

VoA

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Operation
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HP-IB

Description

Keystroke
Sequence

Keys and
Program Codes

Indications

Comments

3-46

Increment Value Change

This instruction details how to change the value of the stored increments which are
controlled by the step up and step down keys associated with each of the four main
functions. Increment values for the carrier frequency, output amplitude, AM depth,
and FM peak deviation frequency can be stored. The initialized value of each stored
increment is listed as follows:

Carrier Frequency 10.0000 MHz
Output Amplitude 10.0 dB

AM Depth 1%

FM Peak Deviation Frequency 1.0 kHz

Model 8656A

Press and release a Function key, the INCR SET key, the desired Data keys, and avalid

Units key.
Example
Set a carrier frequency increment of 1 MHz.
== Function=—x ’__Incrgir!ntent — == Data = = Units =——
LOCAL
(keystrokes)

FREQUENCY R

EBENED

A HP-E

(program codes)

b e

FRIS1MZ

Function—:r l I—L———Units
Increment Set Data

K Program Codes K Program Codes
eys £ eys ST
INCR SET IS % PCor %
FREQUENCY FR dBm DM
AMPTD AP dBf DF
AM AM dB DB
FM FM EMF EM
MHz MZ \Y VL
kHz KZ mV MV
No Key HZ nY uv

The value of the increment will appear in the display associated with the selected
function as the data is entered.

The frequency increment is rejected if it is not a multiple of 100 Hz or 250 Hz.

FM peak deviation frequency increments must be selected in units of kHz only.



Model 8656A | Operation

Increment Value Change (Cont’d)

Comments The minimum allowable increment value for each of the four main functionsis listed as
(Cont'd) follows:
Carrier Frequency 0.1 kHz
Output Amplitude 0.1dB
0.01 uV
0.001 EMF uV
AM Depth 1%

FM Peak Deviation Frequency 0.1 kHz

The maximum allowable increment value for each of the four main functions is listed

as follows:
Carrier Frequency <989.99 MHz
Output Amplitude <144.0dB
<1.57V
<3.15 EMFV
AM Depth <99%

FM Peak Deviation Frequency <99 kHz

All displays will be restored to reflect the actual Signal Generator output as soon as a
valid increment terminator is selected.

Related Amplitude, Up/Down

Instructions Frequency, Coarse and Fine Tune
Frequency, Up/Down
Modulation, AM Up/Down
Modulation, FM Up/Down
Increment Value Display
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Description

Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments

Related
Instructions
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Increment Value Display

This instruction details how to display the stored value of the increments which are
controlled by the step up and step down keys associated with each of the four main
functions. Increment values for the carrier frequency, output amplitude, AM depth, and
FM peak deviation frequency can be displayed.

Press and release a Function key, then press and hold the INCR SET key.

Display the stored carrier frequency increment.

LOCAL
(keystrokes)

~ Function == ~—~ gt

FREQUENCY ep

Increment

L[prugram codes)

Function ——r Llncrement Set

FRIS

Program Codes
Keys P
INCR SET IS
FREQUENCY FR
AMPTD AP
AM AM
FM FM

The stored value of the increment will be displayed in the display associated with the
selected function as long as the INCR SET key remains pressed.

The initialized value of each stored increment is listed as follows:

Carrier Frequency
Output Amplitude

AM Depth

FM Peak Deviation Frequency

10.0000 MHz
10.0dB

1%

1.0kHz

The display will be restored to reflect the actual Signal Generator output when the
INCR SET key is released.

Increment Value Change
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Description

Keystroke
Sequence

Example

Keys and
Program Codes

SETIYY :"@

Indications

Comments

Related
Instructions

Operation

Modulation, AM

This instruction details how to select amplitude modulation using the internal modula-
tion source.

Operating Characteristics:

Depth: 0 — 99% to +7 dBm

0 — 30% to +10 dBm
Resolution: 1%
Rate (internal): 400 Hz and 1 kHz, +3%

Press and release an Internal Source key, the AM Function key, the desired Data keys,
and a valid Units key.

Select AM with a depth of 75% using the internal 400 Hz source.

e SOUTCE =, e FUNCTION e, e [t s, e Uit e,

LOCAL
(keystrokes} 7 5
oy S2AM75PC or % |
gl i:
(program codes) SOUTCBJ -l;_]:Umts
Function Data
Program Codes
KEVS ﬂ',n e
INT 400 Hz S2
INT 1 kHz S3
AM AM
% PCor %

Selected AM depth will be displayed in the MODULATION Display and the source
annunciators (INT AM, 400 Hz, and %) will light.

Digits selected beyond the specified resolution for AM depth will be truncated.
Leading zeros will be blanked.
AM depth Data entries that would cause the peak envelope power of the instrument to
exceed +17 dBm are rejected.
AM function will remain selected until:

a. One of the three remaining functions is selected.

b. One of the STORE-RECALL-DISPLAY keys is pressed.

c. The instrument is reset or unplugged.
d. The External Source key may be selected in place of the Internal Source key.

Modulation, AM Up/Down
Modulation, External Source
Modulation, Mixed
Modulation, Off
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Description

Keystroke
Sequence

Keys and
Program Codes

L HPAR

-y

Indications

Comments

Related
Instructions
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Modulation, AM Up/Down

This instruction details how to change the percentage of AM depth by the value stored
in the internal AM depth increment register.

Press and release the step up or step down keys associated with the amplitude modula-
tion function.

K Program Codes

eys 1 NOTE

AM AM During remote operation, repeated UP or
%= UP DN codes can be sent over the bus once
S 2 DN the AM function has been selected.

The percentage of AM depth shown in the MODULATION Display and the output of
the Signal Generator will change by the value stored in the internal AM depth incre-
ment register.

Step up and step down keys associated with the amplitude modulation function are
used to change the percentage of AM depth by the value stored in theinternal AM depth

increment register.

Places the instrument in the AM Data entry mode and clears any previously selected
function.

Selects default modulation source (internal 1 kHz) if no other source is selected.

Continues to change the percentage of AM depth by the value stored in theinternal AM
depth increment register if either key remains pressed.

Will automatically stop incrementing when the maximum percentage of AM depth
permitted for a selected output amplitude is reached.

Initialized value and limits of the AM depth increment are as follows:

Initialized Minimum Maximum
Value Value Value
1% 1% <99%

Increment Value Change
Increment Value Display
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Description

Keystroke
Sequence

Keys and
Program Codes

Indications

Comments

Related
Instructions

Operation

Modulation, External Source

Thisinstruction details how to apply an external modulation signal via the front panel
MOD INPUT/OUTPUT connector.

Operating Characteristics:

Rate (for AM or FM): 25 Hz to 25 kHz; 1 dB bandwidth; ac coupled
Input Impeciance: 600 ohms (resistive)
Input Level: 1 Vpk (0.707 Vrms)

Press and release the EXT key to enable the front panel MOD INPUT/OUTPUT
connector, then set the signal level of the external modulation source to 1 Vpk (0.707
Vrms) for calibrated internal control of the AM depth or FM peak deviation frequency.

Program Codes
Keys Qv
EXT S1
AM AM
% PCor%
FM FM
kHz KZ

The HI EXT annunciator will light if the external modulation signal is greater than
1.02 Vpk (0.721 Vrms) and the LO EXT annunciator will light if the signal is less than
0.98 Vpk (0.693 Vrms).

NOTE

If greater accuracy is required, use a calibrated voltmeter to measure the
external modulation signal.

In addition to being able to accept an external modulation signal, the MOD INPUT/
OUTPUT connector provides access to the internally generated 400 Hz or 1 kHz
signal whenever either is selected and the external modulation source is not selected.
Its signal level is 1 Vpk (0.707 Vrms) and it cannot be adjusted by the operator.

Modulation, AM
Modulation, FM
Modulation, Mixed
Modulation, Off
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Description

Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments
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Modulation, FM

This instruction details how to select frequency modulation using the internal

modulation source.

Operating Characteristics:

Peak Deviation:

Resolution:

Rate (internal):

Carrier Maximum Peak Deviation
Frequency T
(MHz) Rates =60 Hz Rates <60 Hz
0.1 —123.5 99 kHz 1600 x Rate
123.5 — 247 25 kHz 400 x Rate
247 — 494 50 kHz 800 x Rate
494 — 990 99 kHz 1600 x Rate

0.1 kHz for peak deviations <10 kHz
1 kHz for peak deviations >10 kHz

400 Hz or 1 kHz, £3%

Press and release an Internal Source key, the FM Function key, the desired Data keys,
and a valid Units key.

Select FM with a peak deviation frequency of 25 kHz using the internal 400 Hz source.

(program codes)

e SOUTCR m, == Fynction=== === Data==— = Units=—
LOCAL
fkeystrokes) @ (2)(s) ()
S2FM25KZ

Source-——r’ l Units
Function Data

Program Codes

Keys
INT 400 Hz S2
INT 1 kHz S3
FM FM
kHz KZ

Selected FM peak deviation frequency will be displayed in the MODULATION Display
and the source annunciators (INT FM, 400 Hz, and 1 kHz) will light.

Digits selected beyond the specified resolution for FM peak deviation will be truncated.

Leading zeros will be blanked.
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Comments
(Cont'd)

Related
Instructions

Operation

Modulation, FM (Cont’d)

FM peak deviation Data entries that would be out of range for the selected carrier
frequency are rejected.

The MODULATION Display will flash if a change in carrier frequency would cause the
FM peak deviation frequency allowed for that frequency band to be exceeded. Entering
a carrier frequency that would set the instrument in the correct band for the selected
deviation frequency will clear the error condition, or pressing one of the following keys
will automatically adjust the FM peak deviation frequency to the maximum frequency

possible for that frequency band.

Band | Carrier Frequency MHz
1 0.1 —123.5
2 123.5 — 247
3 247 — 494
4 494 — 990

) = =

FM function will remain selected until:

a. One of the three remaining functions is selected.

b. One of the STORE-RECALL-DISPLAY keys is pressed.

c. The instrument is reset or unplugged.

d. The External Source key may be selected in place of the Internal Source key.

Modulation, FM Up/Down
Modulation, External Source

Modulation, Mixed
Modulation, Off
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Related
Instructions
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Modulation, FM Up/Down

This instruction details how to change the FM peak deviation frequency by the value
stored in the internal FM peak deviation frequency increment register.

Press and release the step up or step down keys associated with the frequency
modulation function.

K Program Codes

eys e g

y AT IS NOTE

FM FM During remote operation, repeated UP or
@S [8f % DN codes can be sent over the bus once
4 DN the FM function has been selected.

The FM peak deviation frequency shown in the MODULATION Display and the
output of the Signal Generator will change by the value stored in the internal FM peak
deviation frequency increment register.

Step up and step down keys associated with the frequency modulation function are
used to change the FM peak deviation frequency by the value stored in theinternal FM

peak deviation frequency increment register.

Places the instrument in the FM Data entry mode and clears any previously selected
function.

Selects default modulation source (internal 1 kHz) if no other source is selected.

Continues to change the FM peak deviation frequency by the value stored in the
internal FM peak deviation frequency increment register if either key remains pressed.

Will automatically stop incrementing when the maximum FM peak deviation fre-
quency permitted for a selected carrier frequency is reached.

If an out of range condition exists (MODULATION Display flashing), pressing either
the step up or step down (or FM) key will automatically select the maximum FM peak
deviation frequency permitted for the currently selected carrier frequency.

Initialized value and limits of the FM peak deviation frequency are as follows:

Initiatized Minimum Maximum
Value Value Value
1.0 kHz 0.1 kHz <99 kHz

Increment Value Change
Increment Value Display
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Description

Keystroke
Sequence 1

Example 1

Keystroke
Sequence 2

Operation

Modulation, Mixed

These instructions detail the selection of mixed modulation. Modulation can be selected
in one of four ways.

1. Simultaneous AM and FM may be selected using common or separate modulation
sources (rate).

2. Simultaneous AM or FM at two rates may be selected by using internal and
external modulation sources. Only one AM depth or one FM deviation can be
selected.

3. Threesimultaneous modulation signals, AM and FM using a common source (rate)
and either AM or FM from a separate source, may be selected.

4. Foursimultaneous modulation signals, two AM and two FM, may be selected. Each
AM/FM pair must have a common modulation source (rate). Only one AM depth
and one FM deviation can be selected.

To select simultaneous AM and FM, press and release the Source key to provide the
desired AMrate, the AM Function key, the desired Data keys and the % Units key. Then
press and release the Source key to provide the desired FM rate, the FM Function key,
the desired Data keys and the kHz Units key. (The Source key need not be pressed for
FM if the AM and FM rate is the same.)

Simultaneously select AM with a depth of 70% and FM with a peak deviation fre-
quency of 3 kHz using the internal 400 Hz source, and an external 1 kHz source
respectively.

= SOUrCE = = FUNCtion =~ = Data w—— —its —

LOCAL (7)) ;

(keystrokes)
) ©
S2AM70PC or %
r—— Source—-_-r —[; EUnits
Koo Function Data
(program codes) S1FM3KZ

Source—_r [LUnits
Function Data

To select simultaneous AM or FM, press and release the desired Source key, the desired
Function key, the desired Data keys and a valid Units key. Then press and release the
other Source key and the same Function key that was selected previously.
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Example 2

Keystroke
Sequence 3

Example 3

3-56

Model 8656A

Modulation, Mixed (Cont’d)

Select FM with a peak deviation frequency of 5 kHz using both an internal 1 kHz
modulation source and an external 150 Hz modulation source.

o SOUNCE = o FUNCLION== e D218 e e U Nt e
LochL " & ®
[keystrokes)
oo
S3FM5KZ
L, SourceJ E‘——Units
b W Function Data
rogram codes
(prog ) S1FM
Source—_rtFunction

To select three simultaneous modulation signals, AM and FM using a common source
(rate) and AM or FM from a separate source, press and release the Source key to provide
the common AM and FM rate. Then press a Function key, the desired Data keys and the
valid Units key. Press the other Function key, the desired Data keys and the valid Units
key. Press and release the other Source key, the appropriate Function key, the desired
Data keys and the valid Units key.

Simultaneously select AM with a depth of 90% and FM with a peak deviation
frequency of 25 kHz using the internat 400 Hz source, and AM with a depth of 90%
using an external 6 kHz modulation source.

= SOUTCE ==~ == FUNCLION = e Data s e [ its e

(] ) [
LOCAL
{keystrokes) @ @ @ @
0

S2AM9I0PC or %
Source——:r Units
Function Data

FM25KZ

[prugrani éhdes]
Function ——r T _r— Units

Data

S1AM

Source—:l— —E—— Function
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Keystroke
Sequence 4

Example 4

Operation

Modulation, Mixed (Cont’d)

To select four simultaneous modulation signals, press and release the appropriate
Source key, a Function key, the desired Data keys and the valid Units key. Press and
release the other Function key, the desired Data keys and valid Units key. Press and
release the other Source key, and then both Function keys.

Simultaneously select AM with a depth of 10% and FM with a peak deviation of 50 kHz
using the internal 1 kHz modulation source. AM and FM with the same depth and
deviation as selected previously are aiso selected using an external 5 kHz source.

= S0Urce = = Function =~ == )ata =— —)0its —
(1) (]
LOCAL () (]
(keystrokes)
S3AM10PC or %
Source Units
Function Data
' FMb0KZ
(program codes)
Function——j—T—LUnits
Data
S1AM
Source———r_]:—Function
FM
Function—j—
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Related
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Modulation, Mixed (Cont’d)

Program Codes
Keys
AM AM
FM FM
EXT S1
INT 400 Hz S2
INT 1 kHz S3

The last selected AM depth or FM peak deviation frequency will be displayed in the
MODULATION Display and the source annunciators will light. In the case where an
external modulation source is used, the HI EXT and LO EXT annunciators will also
light until the signal level of the external source has been adjusted to 1 Vpk (0.707
Vrms) £5%.

Digits selected beyond the specified resolution for AM depth or FM peak deviation will
be truncated.

Leading zeros will be blanked.

AM depth Data entries that would cause the peak envelope power of the instrument to
exceed +17 dBm are rejected.

FM peak deviation Data entries that would be out of range for the selected carrier
frequency are rejected.

The MODULATION Display will flash if a change in carrier frequency would cause the
FM peak deviation frequency allowed for that frequency band to be exceeded. Entering
a carrier frequency that would set the instrument in the correct band for the selected
deviation frequency will clear the error condition, or pressing one of the following keys
will automatically adjust the FM peak deviation frequency to the maximum frequency
possible for that frequency band.

Band Carrier Frequency MHz
1 0.1 — 1235 @ =) (=)
2 123.5 — 247
3 247 — 494
4 494 — 990

AM or FM function will remain selected until:
a. One of the three remaining functions is selected.
b. One of the STORE-RECALL-DISPLAY keys is pressed.
c. The instrument is reset or unplugged.

Setting the level of the external modulation source is described under Modulation,
External Source.

Modulation, AM
Modulation, AM Up/Down
Modulation, External Source
Modulation, FM
Modulation, FM Up/Down
Modulation, OFF
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Modulation, OFF

This instruction details how to selectively turn off the AM or FM function. In addition,
it details how to selectively turn off a modulation source.

Description

Keystroke To turn off a modulation function (AM or FM), press and release the associated
Sequences Function key, then the OFF key.
To turn off a modulation source, press and release the associated Function key, Source
key, then the OFF key.
Examples
Selectively turn off AM modulation function with only one modulation source in use.
e FUNCHION e, o SO LT mame,
LOCAL
(keystrokes] OFF
AMS4
CoE Function-j_LSource
(program codes)
Selectively turn off internal 400 Hz source.
o FUNC L N e, e SOUTCE e,
LOCAL
(keystrokes)
o AMS2S4
o F Function—J_—EIT
(program codes) Source
Keys and Program Codes
Program Codes Keys P
AM AM
FM FM
EXT S1
INT 400 Hz S2
INT 1 kHz S3
OFF S4
Indications The current MODULATION Display will be blanked or the modulation source (includ-

ing its annunciator) will be turned off when the OFF key is pressed.
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Comments

Related
Instructions
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Modulation, OFF (Cont'd)

Currently selected modulation function (AM or FM) will be turned off when the OFF
key is pressed provided only one source (internal 400 Hz or 1 kHz or external) has been
selected for use.

If morethan one source has been selected, then a Source key (INT 400 Hz, INT 1 kHz, or
EXT)has to be pressed beforethe OFF key is pressed. In this case, the currently selected
modulation function will remain selected and only the chosen source (including its
annunciator) will be turned off.

If both modulation functions are simultaneously selected and share the same source,
then only the currently selected modulation function will be turned off when the OFF
key is pressed and the MODULATION Display will be restored to show the modulation
parameters of the remaining function.

Modulation, AM Up/Down
Modulation, FM Up/Down
Modulation, External Source
Modulation, Mixed
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Recall

Description This instruction details how to selectively recall the stored contents from an internal
storage register.

Keystroke Press and release the RECALL key, then a Data key (a single digit register number
Sequence 0—9).
Example
Recali the stored contents from register 2.
— Recall Contents from Register 2 e
LOCAL
(keystrokes) @
- RC2
L HPE 2 ]
(program codes)
Recall Contents from Register 2
Keys and Program Codes
Program Codes Keys LT
e RECALL RC

Indications The stored contents from the selected register will be recalled and the output of the

Signal Generator will be changed so that it agrees with the recalled parameter values.
Comments Ten internal registers are available (0—9). Each is capable of storing complete front

panel setups (exclusive of increment settings).

Clears any previously selected function.

Updates the contents of the internal sequence counter so that it agrees with the

numerical location of the recalled register.

Does not affect the current increment settings.
Related Display
Instructions Store

Sequence
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Description

Keystroke
Sequence

Example

Keys and
Program Codes

Indications

Comments

Related
Instructions
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Sequence

This instruction details how to sequentially recall the stored contents from each of the
internal storage registers.

Press and release the SEQ key.

Sequentially recall the stored contents from each of the internal storage registers.

= Recall Contents from Next Sequential Storage Register s==

LOCAL

(keystrokes)

L8 50
(program codes) Recall Contents from Next Sequential Storage Register

Program Codes
eys LTy
SEQ SQ

The stored contents from each internal storage register will be recalled and the output
of the Signal Generator will be changed so that it agrees with the recalled parameter
values.

Ten internal registers are available (0—9). Each is capable of storing complete front
panel setups (exclusive of increment settings).

Does not clear any previously selected function.

Updates the contents of the internal sequence counter so that it agrees with the
numerical location of the recalled register.

Does not affect the current increment settings.

Remote sequence operation is permitted through an external switch closure connected
at the rear panel SEQ connector J5.

Display

Display Sequence
Recall

Store
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Store

Description This instruction details how to store complete front panel setups (exclusive of incre-
ment settings) for either selectable or sequential recall or display at a later time.

Keystroke Press and release the STORE key, then a Data key (a single digit register number 0—-9).
Sequence

Example [ o , ]
Store the current front panel settings in register 2.

e Store Settings in Register 2 mme,
LOCAL

(keystrokes) @

ST2

HEY

(program codes) ) )
Stare Settings in Register 2

Keys and Program Codes
Program Codes Keys G
PR -
ek STORE ST
Indications No visible front panel change.
Comments Ten internal registers are available (0—9). Each is capable of storing complete front

panel setups (exclusive of increment settings).
Clears any previously selected function.

Initialized conditions of the Signal Generator are stored in each of the ten internal
storage registers when the instrument is powered up or reset.

Related Display
Instructions Recall
Sequence

3-63/3-64
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instru-
ment’s electrical performance using the specifica-
tions 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 III under Operator’s
Checks.
NOTES

If the performance tests are to be con-
sidered valid, the following conditions
must be met:

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

b. Thelinevoltage must be within 90—
125 Vacor 198—252 Vac; 48—66 Hz.
The voltage selector card 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 1-3, Recommended Test Equip-
ment. Any equipment that satisfies the critical
specifications given in the table may be substi-
tuted 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 specifica-
tions and their acceptable limits. The results
recorded at incoming inspection can be used for
comparison in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-4. CALIBRATION CYCLE

This instrument requires periodic verification of
performance. Depending on the use and environ-
mental 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 III should be the first
step in all testing situations.

4-6. TEST PROCEDURES

It is assumed that the person performing the fol-
lowing tests understands how to operate the speci-
fied 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 oper-
ates correctly.

It is also assumed that the person performing the
tests will supply whatever cables, connectors, and
adapters are necessary.
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Table 4-1. Abbreviated Performance Tests
Basic HP-1B High Level
Testing Situations Functional Functional Spectral Accuracy Low Level Output
Checks Checks Purity & Flatness Accuracy  |Modulation | Leakage
Section I Section NI Para. 4-7 Para. 4-8 Para. 4-9 Para. 4-10 | Para. 4-11
Incoming Inspection or Over-
all Performance Verification X X X X X X X
After Complete Adjustment X X X X X X
After Repairs to an
Individual Assembly
Reference
Assembly Service
Sheet No.

Al 18 X

A2 18 thru 21 X

A3 8 X X

A3 9 X X

A3 10 X X FM

A3 11 X X FM

A3 12 X b 4 FM

A3 13 X X

A4 1 X X

A4 2 X X

A5 1 X

A6 4 X b4 X AM

A6 5 X X X

A6 7 X

A7 4,5, and 14 X

A8 3 X X

A9 7 X X X X X

Al10 6 X X X X

Al10 7 X

Al0 12 X M

Al0 22 X X

All 14 thru 17 X X X X

Al13 17 X

Al4 14 and 22 X

Al5 22 X

Al6 22 X

FL1 3 X b 4

4-2
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Performance Tests

4-7. SPECTRAL PURITY TESTS

SPECIFICATION: Electrical Characteristics Performance Limit Conditions
SPURIOUS SIGNALS:
Harmonics <-30 dBc <+7 dBm output levels
Non-harmonics <60 dBc >5 kHz from carrier in
CW mode
Sub-harmonics None
RESIDUAL MODULATION
CW MGDE:
AM <-70 dBc 0.1 to 990 MHz
(0.05 to 15 kHz Post Detec-
tion Noise Bandwidth
FM <15 Hz rms 0.1 to 123.5 MHz
(0.3 to 3 kHz Post Detec- <3 Hz rms 123.5 to 247 MHz
tion Noise Bandwidth) <6 Hz rms 247 to 494 MHz
<15 Hz rms 494 to 990 MHz
FM <30 Hz rms 0.1 to 123.5 MHz
(0.05 to 15 kHz Post Detec- <8 Hz rms 123.5 to 247 MHz
tion Noise Bandwidth <16 Hz rms 247 to 494 MHz
<30 Hz rms i 494 to 990 MHz
DESCRIPTION: Spurious signals are checked using a spectrum analyzer. Residual AM and FM
Modulation are checked using a modulation analyzer.
EQUIPMENT: Spectrum Analyzer ...............cooviun.. HP 8558B
Modulation Analyzer ...................... HP 8901A
Digital Multimeter ........................ HP 3465A
AM/FM Test Source (required for
modulation analyzer verification of
residual AM) ......... .. i HP 11715A
Cable (UG-210/U type N connectors)....... HP 11500B
Cable (UG-88C/U BNC and dual
banana plug connectors).................. HP 11001A
PROCEDURE: Spurious Signals
1. Set the spectrum analyzer as follows:
Frequency Span/Div............. 200 kHz
Resolution Bandwidth.............. 3 kHz
Optimum Input ................. +10 dBm
Reference Level ................. +10 dBm

4-3
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PERFORMANCE TESTS

Model 8656A

4-7. SPECTRAL PURITY TESTS (Cont'd)

2. Set the Signal Generator as follows:

Frequency .....................0. 100 kHz
Frequency Increment............. 100 kHz
Amplitude .................. ..., +10 dBm
Modulation ............ ... 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 5 kHz from the carrier are <—60 dBc, and that there are no sub-
harmonics as the frequency is incremented from 100 kHz to 990 MHz.

NOTES
Adjust the Frequency Span/Div and Resolution Bandwidth controls

as required.

Changethe frequency increment from 100 kHz to 10 MHz at 10 MHz, if

desired.

Results

Spurious Signals
Actual

Max.

Harmonics
Non-Harmonics
(5 kHz from carrier)
Sub-Harmonics

<~30 dBc

<-60 dBc
None

8656A
SIGNAL GENERATOR

RF
OuUTPUT

SPECTRUM
ANALYZER

JINPUT

Figure 4-1. Spurious Signals Test Setup

Residual AM

NOTE

The residual AM specification of the Signal Generator is not equival-
ent to the published specification of the HP 8901A Modulation Ana-
lyzer. To make a valid residual AM measurement, the residual AM of
the modulation analyzer should be at least 3 dB better than the specifi-
cation being tested. In order to verify that the residual AM of the
modulation analyzer is adequate to measure the Signal Generator’s

4-4
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PERFORMANCE TESTS

4-7. SPECTRAL PURITY TESTS (Cont'd)

NOTE (cont'd)

residual AM specification, the residual AM of the modulation analyzer
must be verified to ensure the validity of the measurement. If the
Signal Generator’s residual AMis measured frequently, it is not neces-
sary to verify the residual AM of the modulation analyzer each time;
however, it is recommended that it be verified monthly to ensure an
accurate measurement.

4. Verify the residual AM of the modulation analyzer as follows:

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

MODULATION ANALYZER

DIGITAL AM/FM
MODULATION MULTIMETER TEST SOURCE
OUTPUT INPUT
INPUT AM
OUTPUT

Figure 4-2. Modulation Analyzer Residual AM Verification Test Setup

b. Set the modulation analyzer as follows:

Measurement ............. Frequency

c. Setthe AM/FM test source as follows:
TestMode...........c.oviivnin. FM

d. Tune the carrier frequency on the AM/FM test source for a modulation
analyzer reading of 12.5 +0.1 MHz.

e. Set the digital multimeter as follows:

Function..............cooviiiiian... Vac
Range .........ccovii i, 200 mV

f. Set the modulation analyzer as follows:

Measurement ..............cccoeiun.. AM
HPFilter ......... ... 50 Hz
LPFilter........cooovvviviiiian. 15kHz

g. The digital multimeter should indicate 2.2 mV or less.

4-5
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PERFORMANCE TESTS

Model 8656A

4-7. SPECTRAL PURITY TESTS (Cont’d)

NOTE

To make a valid residual AM measurement, the residual AM of the
modulation analyzer should be at least 3 dB better than the specifica-
tion being tested or <-73 dBc (0.022%). With an output sensitivity of

10%/V, the corresponding output level is 2.2 mV.

Set the modulation analyzer as follows:

Measurement ............ccovieinennn. AM
Detector .......covvivvininnnnn.. Peak+
HPFilter ...........cccvvieon... 50 Hz
LPFilter.........covivivniian.. 15kHz
FM De-Emphasis .................... Off
Set the Signal Generator as follows:
Frequency .............ccooiiiia Any
Amplitude ....................... 0.0dBm
Modulation ...........ovviiiiiiinann. Off

Set the digital multimeter as follows:

Function...........cooiiiiiiiinnnn.. Vac
Range ..., 200 mV

Connect the RF OUTPUT of the Signal Generator to the input of the modulation

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

8656A
SIGNAL GENERATOR

RF
OUTPUT

MODULATION ANALYZER

INPUT

Figure 4-3. Residual AM Test Setup

OUTPUT

9. The digital multimeter should indicate <3.16 mVrms.

Actual

DIGITAL
MULTIMETER

|NPUTJ

Max.
<3.16 mVrms
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PERFORMANCE TESTS

4-7. SPECTRAL PURITY TESTS (Contd)
Residual FM

10. Set the modulation analyzer as follows:

Measurement ..................c.0.... FM
Detector .......ovvivviiniiin.., AVG
FM De-Emphasis .................... Off
Automatic Operation............. Selected

11. Set the Signal Generator as follows:

Frequency .............covvvunnenn.. Any
Amplitude ....................... 0.0 dBm
Modulation ................. ... Off

12. Connectthe RF OUTPUT of the Signal Generator to the input of the modulation
analyzer as shown in Figure 4-4.

MODULATION ANALYZER

8656A
SIGNAL GENERATOR

oo o 998 gon O
=) QA0 aog O
588 528(gsg ee= = i
.
RF INPUT
OUTPUT

Figure 4-4. Residual FM Test Setup

13. Setthe Signal Generator frequency and select the modulation analyzer 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 Filter Results (Hz rms)
Signal Generator T

Frequency High-Pass (Hz) Low-Pass (kHz) Actual Max.
0.1 to 123.5 MHz 300 3 - <15
123.5 to 247 MHz 300 3 — <3
247 to 494 MHz 300 3 - <6
494 to 990 MHz 300 3 U <15
0.1 to 123.5 MHz 50 15 - <30
123.5 to 247 MHz 50 15 - <8
247 to 494 MHz 50 15 - <16
494 to 990 MHz 50 15 - <30

4-7
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PERFORMANCE TESTS

4-8. HIGH LEVEL ACCURACY AND FLATNESS TESTS

SPECIFICATION: [ Electrical Characteristics - Performance Limit W Conditions
OUTPUT:
Level Range +13 dBm to -127 dBm Into 50 chms
Resolution 0.1dB
Absolute Level Accuracy'’ <+1.5dB Output levels of +13 dBm

to ~127 dBm; frequencies
from 100 kHz to 990 MHz

Level Flatness <+1.0dB Output level setting of
0.0 dBm; frequencies from
100 kHz to 990 MHz

"Absolute level accuracy includes allowances for detector linearity, temperature, flatness, attenuator
accuracy, and measurement error.

DESCRIPTION: High level accuracy (+13 dBm to .67 dBm) and flatness are verified using a power
meter and sensors.

EQUIPMENT: Power Meter ..., HP 436A
Power Sensor (-25dBm) ................... HP 8482A
Power Sensor (-60dBm) ................... HP 8484A

PROCEDURE: Level Flatness

1. Connect the -25 dBm power sensor to the power meter. Zero and adjust the power
sensor to the power meter.

2. Connect the power sensor to the Signal Generator as shown in Figure 4-5.

8656A
SIGNAL GENERATOR POWER METER
2 0O 3 .
- 88 EE0EHERE
- rFl  —250R—60dBm SENSOR
OUTPUT POWER SENSOR
T lc——

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

3. Set the Signal Generator as follows:

Frequency ....................... 100 kHz
Frequency Increment............. 100 kHz
Amplitude ....................... 0.0 dBm
Modulation .......................... Off
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PERFORMANCE TESTS

4-8. HIGH LEVEL ACCURACY AND FLATNESS TESTS (Cont'd)
4. Set power meter mode to dB (Ref).

5. Stepthe Signal Generator through the frequency range of 100 kHz to 990 MHz (use
10 MHz steps above 10 MHz) and record the highest and lowest readings.

Highestreading _ __ Frequency
Lowestreading ____ Frequency

The amplitude variation should not exceed 2.0 dB. Record the maximum variation
(highest reading — lowest reading).

<+1.0dB
Absolute Level Accuracy

6. Set the Signal Generator as follows:

Frequency ....................... 10 MHz
Amplitude ...................... +13 dBm
Amplitude Increment.............. 5dBm
Modulation .......................... Off

7. Power meter reading must be +13 1.5 dBm. Step the amplitude down to —22
dBm. At each step, the power meter reading must be within +1.5 dBm of the
selected amplitude.

+13 +1.5 dBm
+8 +1.5 dBm
+3 1.5 dBm
-2+1.5dBm
-7+1.5dBm
-12 +1.5dBm
-17 £1.5dBm
-22 £1.5dBm

8. Replace the -25 dBm power sensor with the .60 dBm power sensor.

NOTE

Let the system warm up, then zero the power meter and adjust the
power meter to the power sensor.

9. Connectthe—-60dBm power sensor tothe RFOUTPUT of the Signal Generator as
shown in Figure 4-5.

4-9
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PERFORMANCE TESTS

4-8. HIGH LEVEL ACCURACY AND FLATNESS TESTS (Cont'd)

10. Step the amplitude down to 67 dBm. At each step, the power meter reading must
be within +1.5 dB of the selected amplitude.

—27 +1.5dBm
-32+1.5dBm
-37+1.5dBm
-42 £1.5dBm
-47 1.5 dBm
-52 £1.5dBm
-57 +1.5dBm
62 1.5 dBm
—67 1.5 dBm

11. Repeat steps 7 through 10 for frequencies greater than 10 MHz.

4-10
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PERFORMANCE TESTS

4-9. LOW LEVEL ACCURACY TESTS

SPECIFICATION:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Electrical Characteristics Performance Limit Conditions
OUTPUT:
Level Range +13 dBm to -127 dBm Into 50 ohms
Resolution 0.1dB
Absolute Level Accuracy’ <*1.5dB Output levels of +13 dBm
to —-127 dBm; frequencies
from 100 kHz to 990 MHz

TAbsolute level accuracy includes allowances for detector linearity, temperature, flatness, attenuator
accuracy, and measurement error.

Low level accuracy (below —67 dBm) is verified by inserting a calibrated attenuator
(pad)in series with the Signal Generator output to establish a reference on a spectrum
analyzer. The attenuator is then removed and the Signal Generator level is set 60 dBm
lower. The Signal Generator output is then compared to the reference level on the
spectrum analyzer and the actual level is calculated.

Power Meter ...............ccivininnnn., HP 436A

Power Sensor (25dBm) ................... HP 8482A

Power Sensor (60dBm) ................... HP 8484A

Spectrum Analyzer ........................ HP 8568A

Wideband Amplifier (26dB) ............... HP 8477D Option 010
Fixed 60 dB Attenuator.................... HP 8491A Option H56
Cables (UG-210/U type N connectors)...... HP 11500B

1. Set the Signal Generator RESET/STBY/ON switch to STBY to zero the power
meter.

2. Connect the power sensor to the power meter and to the RF OUTPUT of the Signal
Generator as shown in Figure 4-6. Zero the power meter and adjust the power
sensor to the power meter.

NOTE

Usethe—-25dBm sensorif the level being measured is greater than —20
dBm. For lower levels, use the -60 dBm sensor.

3. Set the Signal Generator as follows:

Frequency ....................... 10 MHz
Amplitude ....................... 0.0 dBm
Modulation .......................... Off
RESET/STBY/ON................... ON

411
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PERFORMANCE TESTS

4-9. LOW LEVEL ACCURACY TESTS (Cont'd)

SPECTRUM ANALYZER

8656A
SIGNAL GENERATOR POWER METER WIDEBAND
O 3 Cc3s AMPLIFIER

RF —25 0R —60 dBm SENSOR  INPUT OUTPUT INPUT |
ouTPUT| POWER SENSOR
T sTers 15

FIXED
60 dB PAD

STEPS 6-8

\—-————————

Figure 4-6. Low Level Accuracy Test Setup

Set the spectrum analyzer as follows:

Center Frequency ................ 10 MHz
Reference Level ................. —60 dBm
Frequency Span/Div.............. 1 MHz
Resolution Bandwidth............ 100 kHz
Video Average .................. 25 times

Set the Signal Generator amplitude to 60 dBm above the power level being veri-
fied. For example, if it is desired to verify a power level of -80 dBm, set the
amplitude to ~20 dBm. Measure the output with the power meter and record the
reading.

— _ _dBm

Connect the 60 dB pad to the RF OUTPUT of the Signal Generator and connect
the signal through the wideband amplifier as shown in Figure 4-6. View the signal
on the spectrum analyzer and set the reference level of the spectrum analyzer one
division above the signal in the 2 dB log amplitude mode. Use well shielded RF
cables or leakage will affect the accuracy of the results.

Decrease the Signal Generator amplitude by 60 dBm and remove the pad. View
the signal on the spectrum analyzer and determine the difference from the signal
viewed in step 5. The actual output level is calculated as follows:

power meter reading in step 5.
exact value of pad.

difference observed in step 7.
actual output level

o+

Repeat steps 5 through 7 for output amplitudes to -127 dBm.

Repeat steps 1 through 8 for frequencies of 100 MHz, 201 MHz, 801 MHz, 901 MHz,
and 990 MHz. These are the frequencies for which the pad is calibrated.
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4-10. MODULATION TESTS

SPECIFICATION:

Electrical Characteristics

Performance Limit

Conditions

AMPLITUDE MODULATION:
Depth’

Resolution

Incidental Phase
Modulation

Indicator Accuracy'’

0 to 99%

0 to 30%

1%

<0.3 radian peak

+2%, (4% of reading)

Output levels of +7 dBm
and below; frequencies
from 100 kHz to 990 MHz.

Output levels of +10 dBm
and below; frequencies
from 100 kHz to 990 MHz.

30% AM depth and
internal rates

Depths 90% and internal
rates

AM Rates:
Internal 400 and 1 kHz, +3%
External 25 Hz to 25 kHz 1 dB bandwidth, ac coupled
AM Distortion <1.5% 0to 30% AM
(internal rates) <3% 31 to 70% AM
<5% 71 to 90% AM
FREQUENCY MODULATION
Maximum Peak Devia-
tion (Afpk)2:
Rates =260 Hz 99 kHz 0.1 to 123.5 MHz (fc)
25 kHz 123.5 to 247 MHz (fc)
50 kHz 247 to 494 MHz (fc)
99 kHz 494 to 990 MHz (fc)
Rates <60 Hz 1600 x Rate 0.1 to 123.5 MHz (fe)
400 x Rate 123.5 to 247 MHz (fc)
800 x Rate 247 to 494 MHz (fc)
1600 x Rate 494 to 990 MHz (fc)
(FM not specified for
fc — Afpk <100 kHz)
Resolution 0.1 kHz Deviations <10 kHz
1 kHz Deviations >10 kHz

TAM depth is further limited by the Indicator Accuracy specification.

2FM deviation is further limited by the Indicator Accuracy specification.

4-13




Performance Tests Model 8656A
PERFORMANCE TESTS

4-10. MODULATION TESTS (Cont'd)

SPEC,IFICATION: Electrical Characteristics Performance Limit Conditions

(Cont’d) 1

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

8656A

SIGNAL GENERATOR

FREQUENCY MODULATION (Cont'd):
Incidental AM <0.1% <20 kHz peak deviation,
internal rates and carrier

frequency =500 kHz.

Indicator Accuracy? +5% of reading At internal rates. Add £5%
if 250 Hz frequency incre-
ments are used.

FM Distortion (Total <0.5% 100 Hz to 99 kHz peak de-
Harmonic Distortion) viations and internal rates.
FM Rates:
Internal 400 Hz and 1 kHz, +3%
External 25 Hz to 25 kHz 1 dB bandwidth, ac coupled

2FM deviation is further limited by the Indicator Accuracy specification.

All modulation specifications are verified by measuring the specified parameters on a
modulation analyzer. Distortion is verified by measuring the demodulated output
from the modulation analyzer on a distortion analyzer.

Modulation Analyzer ..............iiiiiiiiiaiiaan, HP 8901A
Distortion Analyzer........... ... iiiiiiiiiiennan. HP 339A
AM/FM Test Source (required for modulation

analyzer verification of incidental AM)................. HP 11715A
Test Oscillator..........ccoiiiiiiie i iiiinanns HP 651B
Cable (UG-210/U type N connectors)..............co.... HP 11500B
Cable (UG-88C/U BNC and dual banana

plugconnectors) ........c. ..t i HP 11001A
AM Indicator Accuracy

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

2. Connect the modulation output of the modulation analyzer to the input of the
distortion analyzer as shown in Figure 4-7.

MODULATION ANALYZER

MODULATION
OUTPUT

DISTORTION ANALYZER

RF INPUT INPUT
OUTPUT

Figure 4-7. Modulation Test Setup
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4-10. MODULATION TESTS (Cont'd)

3. Set the modulation analyzer as follows:

Measurement ..............cc.cieen... AM
Detector ............cciiviiiia.., Peak+
HPFilter ..........ccovviiiiiaa... 300 Hz
LPFilter........ccoovvviii .. 15 kHz
FM De-Emphasis .................... Off
Automatic Operation............. Selected

4. Set the Signal Generator as follows:

Frequency ...................... 100 MHz
Amplitude ....................... +7 dBm
Modulation .......... 1 kHz (Int.) AM 50%

5. Set the AM depth to the values listed in the following table and verify that the

measured results are within the limits specified.

AM Depth | i Results
for 100 MHz Min. Actual Max.
10% 76% | | 12.4%
30% 26.8% |__ | 33.2%
70% 65.2% | | 74.8%
90% R e

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

and 990 MHz.
AM Depth | - Results
for 240 MH: Min. Actual Max.
10% 7.6% - 12.4%
30% 26.8% - 33.2%
T70% 65.2% - 74.8%
90% 84.4% - 95.6%
1 |
AM Depth - Results
for 400 Mz Min. Actual Max.
10% 7.6% P 12.4%
30% 26.8% P 33.2%
70% 65.2% R 74.8%
90% 84.4% - 95.6%
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4-10. MODULATION TESTS (Cont'd)

\
AM Depth | } Results
for 930 MHz Min. Actual Max.
10% 7.6% - 12.4%
30% 26.8% - 33.2%
70% 65.2% - 74.8%
90% 84.4% - 95.6%

7. Selectthe modulation analyzer’s 50 Hz HP filter. Verify the AM accuracy with the
Signal Generator frequency at 100 MHz and internal 400 Hz AM modulation.

AM Depth . Results _
for 100 MHz Min. Actual Max.
10% 7.6% - 12.4%
30% 26.8% - 33.2%
70% 65.2% - 74.8%
90% 84.4% - 95.6%
L 1

Incidental Phase Modulation

8. Set the modulation analyzer as follows:

Measurement .......... Phase Modulation
HPFilter ...............c.ooo..... 300 Hz
LPFilter.................ovi.. 15 kHz
Detector .............c.coiiiin.. Peak+

9. Set the Signal Generator as follows:

Frequency ....................... 100 kHz
Frequency Increment............. 100 kHz
Amplitude ....................... +7 dBm
Modulation .......... 1 kHz (Int.) AM 30%

10. Stepthe Signal Generator through the frequency range of 100 kHz to 990 MHz (use
10 MHz steps above 10 MHz) and record the highest reading. The highest reading
should not exceed the limit specified.

[
Signal Generator Result
Frequency
Min. Max. Actual Max.
100 kHz 990 MHz | <0.3radian
peak
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4-10. MODULATION TESTS (Cont'd)

AM Distortion

11. Set the modulation analyzer as follows:

Measurement ...............cc0eun... AM
HPFilter ..........ccovviii.... 300 Hz
LPFilter.......................... 15 kHz
Detector ............. . ..., Peak+

12. Set the distortion analzyer as follows:

Function....................... Distortion
Analyzer Input Select .......... Distortion
Frequency ......... ...t 1 kHz

13. Set the Signal Generator as follows:

Frequency ....................... 10 MHz
Amplitude ....................... +7 dBm
Modulation .......... 1 kHz (Int.) AM 50%

14. Set the AM depth to the values listed in the following table and verify that the

measured results do not exceed the limits specified.

AM Depth Results
for 100 MHz Actual Max.
30% . <1.5%
70% . <3.0%
90% . <5.0%

15. Repeat step 13 with the Signal Generator set to frequencies of 240 MHz, 400 MHz,

T

AM Depth | Results
for 400 MHz Actual Max.
30% - <1.5%
70% - <3.0%
90% - <5.0%

and 990 MHz.

AM Depth R"‘:f’"s
for 240 MHz Actual Max.
30% - <1.5%
T0% - <3.0%
90% — <5.0%

AM Depth Results
for 900 Miz Actual Max.
30% - <1.5%
70% - <3.0%
90% - <5.0%
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4-10. MODULATION TESTS (Cont'd)

FM Indicator Accuracy

16. Set the modulation analyzer as follows:

Measurement ...........cccoevvennn... FM
Detector ..........covivviia... Peak+
HPFilter .......covvvviiiiia... 300 Hz
LPFilter........ccovvviviiniiennnn. 3 kHz

17. Set the Signal Generator as follows:

Frequency .................cc0n 100 MHz
Amplitude ....................... +7 dBm
Modulation ........ 1kHz (Int.) FM 5 kHz

18. Setthe FM deviation tothe valueslisted in the following table and verify that the
measured results are within the limits specified.

FM Deviation | Results

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
NOTE

The incidental AM specification of the Signal Generator is not equi-
valent to the published specification of the HP 8901A Modulation
Analyzer. To make a valid incidental AM measurement, the incidental
AM of the modulation analyzer must be four times better than the
specification being tested. In order to verify that the incidental AM of
the modulation analyzer is adequate to measure the Signal Genera-
tor’sincidental AM specification, the incidental AM of the modulation
analyzer 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 theincidental AM of the modulation analyzereach
time; howeuver, it is recommended that it be verified monthly to ensure

an accurate measurement.

19. Verify the incidental AM of the modulation analyzer as follows:

a. Connect the FM +4 output of the AM/FM test source to the input of the
modulation analyzer and the 500 output of the test oscillator to the audio

input of the AM/FM test source, as shown in Figure 4-8.

b. Set the modulation analyzer as follows:
Measurement ............. Frequency
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PERFORMANCE TESTS

4-10. MODULATION TESTS (Cont'd)

MODULATION ANALYZER

AM/FM TEST OSCILLATOR
TEST SOURCE
INPUT FM 4 AUDIO 5082 OUTPUT
OUTPUT INPUT

Figure 4-8. Modulation Analyzer Incidental AM Verification Test Setup

c. Setthe AM/FM test source as follows:
TestMode ..........ccvviviuein.... FM

d. Tunethe carrier frequency on the AM/FM test source for a modulation analyze:
reading of 100 +0.1 MHz.

e. Set the test oscillator as follows:

Frequency ......................... 1 kHz
QOutput Attenuator .............. -10 dBm
Amplitude Course .............. Fully cew
f. Set the modulation analyzer as follows:
Measurement ..................ccc... FM
Detector ........... ... ... L. Peak+
HPFilter .................coo..... 300 Hz
LPFilter........................... 3 kHz

g. Increasetheoutputof the test oscillator by rotating the Amplitude Coarse control
clockwise until the modulation analyzer indicates 20.0 +0.1 kHz peak deviation.

h. Set the modulation analyzer as follows:
Measurement ................. ... ..., AM

i. The modulation must be <0.02% AM to test the incidental AM of the Signal
Generator.

20. Set the modulation analyzer as follows:

Measurement .............cceiivvnn.. AM
Detector .............covvvinia... Peak+
HPFilter ........... ... ..t 300 Hz
LPFilter.............cciviaiiiat, 3 kHz
21. Set the Signal Generator as follows:
Amplitude ............... ... +7 dBm
Modulation ....... 1 kHz (Int.) FM 20 kHz

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

4-10. MODULATION TESTS (Cont'd)

23. 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 Resuit
Min. Max. Actual Max.
500 kHz 990 MHz P <0.1%
FM Distortion
24. Set the modulation analyzer as follows:
Measurement ............c.ccoiviunnnn. FM
Detector ..........cciviiiiii.t. Peak+
HPFilter ................ointt. 300 Hz
LPFilter...........ccooiiiiia.n. 3 kHz
25. Set the distortion analyzer as follows:
Function....................... Distortion
Analyzer Input Select .......... Distortion
Frequency ...........cccovvvevnn... 1 kHz

26. Set the Signal Generator as follows:

Frequency .................... 100.0 MHz
Amplitude ....................... +7 dBm
Modulation .............. 1 kHz (Int.) FM

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

29. Setthe 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.
100 Hz 99 kHz - <0.5%
|

NOTE

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

Performance Tests

4-11. OUTPUT LEAKAGE TESTS

SPECIFICATION: Leakage: Leakage limits are within those specifiedin MIL STD 461A, VDE 0871, and
CISPR Publication 11. Furthermore, less than 1.0 uV 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

DESCRIPTION

EQUIPMENT

PROCEDURE:

into a 50-ohm receiver.

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.
One-Inch Loop Antenna ................... HP 08640-60501
26dB Amplifier ........................... HP 8447D
Spectrum Analyzer ........................ HP 8558A
50-ohm Termination (3 required) ........... HP 11593A

1. Connect equipment as shown in Figure 4-9.

NOTE

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

SPECTRUM ANALYZER

|NPUTJ

8656A
SIGNAL GENERATOR WIDEBAND
g 0 — AMPLIFIER
- BH8 s8pEEEEE 8
RF inpuTy  [ouTpuT
OUTPUT ANTENNA

-— e o

STEPS 5-6 :

. STEPS 1:4 )

Figure 4-9. Output Leakage Test Setup

2. Set the Signal Generator as follows:

Frequency ...................... 100 MHz
Amplitude ..................... ~107 dBm
Modulation ..................o Ll Off
RESET/STBY/ON................... ON
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Model 8656A

4-11. OUTPUT LEAKAGE TESTS (Cont'd)

3. Set the spectrum analyzer as follows:

Center Frequency .............. 100 MHz
Input Attenuation ...............

Reference Level ................ —20dBm
Frequency Span/Div ............ 20 MHz

Resolution Bandwidth...........

4. Viewthesignal 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 a
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 50-ohm terminations to the Signal Generator

RF OUTPUT connector.

5. Connecttheone-inch loop antenna to the analyzer through the 26 dB amplifier as
shownin Figure 4-9. 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 V) at 100 MHz

6. Repeat step 5 for frequencies of 300, 500, 700, 900, and 990 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 990 MHz
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Table 4-2. Performance Test Record {1 of 4)

Performance Tests

Hewlett-Packard Company Tested by
Model 8656A
Signal Generator
Serial Number Date
Para. Results
No. Test )
Min. Actual Max.
4-7. SPURIOUS SIGNALS:
Harmonics -30 dBc
Non-Harmonics (>5 kHz from carrier) —60 dBc
Sub-Harmonics None
RESIDUAL MODULATION CW MODE:
AM
(0.05 to 15 kHz Post Detection Noise Bandwidth)
0.1 to 990 MHz 3.16 mVrms
(=70 dBc)
FM
(0.3 to 3 kHz Post Detection Noise Bandwidth)
0.1 to 123.5 MHz 15 Hz rms
123.5 to 247 MHz 3 Hz rms
247 to 494 MHz 6 Hz rms
494 to 990 MHz 15 Hz rms
FM
(0.05 to 15 kHz Post Detection Noise Bandwidth)
0.1 to 123.5 MHz 30 Hz rms
123.5 to 247 MHz 8 Hz rms
247 to 494 MHz 16 Hz rms
494 to 990 MHz 30 Hz rms
4-8. HIGH LEVEL ACCURACY AND FLATNESS
Absolute Level Accuracy (+13 dBm to 67 dBm;

100 kHz to 990 MHz) +11.5 +14.5 dBm
+6.5 +9.5 dBm
+1.5 +4.5 dBm
-3.5 -0.5dBm
-8.5 -5.5dBm

-13.5 -10.5 dBm
-18.5 -15.5 dBm
-23.5 -20.5 dBm
-28.5 -25.5 dBm
-33.5 -30.5 dBm
-38.5 ~-35.5 dBm
—43.5 -40.5 dBm
—48.5 -45.5 dBm
-53.5 -50.5 dBm
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Table 4-2. Performance Test Record (2 of 4)

Model 8656A

Para Results
No ) Test .
. Min. Actual Max.
4-8. HIGH LEVEL ACCURACY AND FLATNESS:
Cont'd Absolute Level Accuracy (+13 to 67 dBm; -58.5 -55.5 dBm
100 kHz to 990 MHz) —63.5 —60.5 dBm
-68.5 —65.5 dBm
Level Flatness (0.0 dBm) -1.0 +1.0dB
4-9. LOW LEVEL ACCURACY
Absolute Level Accuracy (67 dBm to
-127 dBm; 100 kHz to 990 MHz)
—67 dBm to -127 dBm 10 MHz -1.5 +1.5 dB
100 MHz -1.5 +1.5dB
201 MHz -1.5 +1.5dB
801 MHz -1.5 +1.5 dB
901 MHz -1.5 +1.5 dB
4-10. AMPLITUDE MODULATION
Indicator Accuracy
(Internal 1 kHz source)
100 MHz 10% 7.6 12.4%
30% 26.8 33.2%
70% 65.2 74.8%
90% 84.4 95.6%
240 MHz 10% 7.6 12.4%
30% 26.8 33.2%
70% 65.2 74.8%
90% 84.4 95.6%
400 MHz 10% 7.6 12.4%
30% 26.8 33.2%
70% 65.2 74.8%
90% 84.4 95.6%
990 MHz 10% 7.6 12.4%
30% 26.8 33.2%
70% 65.2 74.8%
90% 84.4 95.6%
(Internal 400 Hz source)
100 MHz 10% 7.6 12.4%
30% 26.8 33.2%
70% 65.2 74.8%
90% 84.4 95.6%
Incidental Phase Modulation
(30% AM Internal Rates)
100 kHz to 990 MHz 0.3 radian
peak
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Table 4-2. Performance Test Record (3 of 4)
Para Results
No ' Test
. Min. Actual Max.
4-10. AMPLITUDE MODULATION:
Cont’d) AM Distortion
(Internal 1 kHz Source)
100 MHz 30% 1.5%
T0% 3.0%
90% 5.0%
240 MHz 30% 1.5%
70% 3.0%
90% 5.0%
400 MHz 30% 1.5%
70% 3.0%
90% 5.0%
990 MHz 30% 1.5%
70% 3.0%
90% 5.0%
FREQUENCY MODULATION
Indicator, Accuracy
(Internal 1 kHz Source)
100 MHz 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
(<20 kHz Peak Deviation, Internal Rates and
Carrier Frequency 500 kHz to 990 MHz). 0.1%
FM Distortion
(Internal 1 kHz Source)
100 Hz to 99 kHz Deviation 0.5%
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Table 4-2. Performance Test Record (4 of 4)

Model 8656A

Para.
No.

Test

Results

Actual

Max.

4-11.

DUTPUT LEAKAGE
Leakage

{Two-turn 2.5 cm diameter loop held 2.5 cm
away from front surface)

-107 dBm
(1.0 uV)
at 100 mHz
-107 dBm
(1.0 xV)
at 300 mHz
~107 dBm
(1.0 uV)
at 500 mHz
-107 dBm
(1.0 uV)
at 700 mHz
-107 dBm
(1.0 V)
at 900 mHz
-107 dBm
(1.0 uV)
at 990 mHz
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Adjustments

SECTION YV
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks
that assure peak performance of the Signal Gen-
erator. 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 illus-
trations that show the location of each assembly.
Removal and disassembly procedures are given in
Section VIII. To determine which performance
tests and adjustments to perform after a repair,
refer to paragraph 5-5, 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

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

5-4. FACTORY-SELECTED COMPONENTS

Factory-selected components are identified on the
schematics and parts lists by an asterisk (*) which
follows the reference designator. The nominal
value or range of the components is shown. Man-
ual change sheets will provide updated information
pertaining to selected components. Table 5-1 lists

Table 5-1. Factory Selected Components

Reference Service Range of Basis of
Designator Sheet Values Selection
A4R6,10 1 1100 to 28701 Attenuator pad selected for — 8 dBm input to mixer A4U1.
A4R7 1 17.8(1 to 61.90 Measure power level at RF Test Point A4TP3 with A4R6
and A4R7 disconnected. Select pad values for -8 dBm to
mixer. Level must be checked whenever the A3, A4, A8, or
FL1 assemblies are replaced.
R6, 10 R7 Attenuation (db)
110 61.9 9
121 51.1 8
133 46.4 7
147 38.3 6
178 31.6 5
215 23.7 4
287 17.8 3
A4C22 1 Oor1pF Removed to eliminate spurs at 690 to 740 MHz.
A6R4 4 750 to 147() Selected to bias Ul so noise and harmonics are as low as possible
in both the divide-by-2 and divide-by-4 bands. Refer to Specifica-
tions and Supplemental Characteristics tables in Section I.




Adjustments

FACTORY-SELECTED COMPONENTS
(Cont'd)

the reference designator, the basis used for select-
ing a particular value, the nominal value range,
and the service sheet where the component part is
shown.

5-5. POST-REPAIR ADJUSTMENTS

Table 5-2lists 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 oscil-

Model 8656A

lator adjustments be performed first. Changes in
these adjustments can affect other adjustments,
especially level and modulation accuracies.

WARNING I

Maintenance described herein is per-
formed with power supplied to the instru-
ment, 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 5-2. Post-Repair Adjustments

Assembly Repaired or Replaced Reference Service Sheet No. Related Adjustments (Paragraph)
Al 18 None
A2 18 thru 21 None
A3 8 5-16
A3 9 None
A3 10 5-23
A3 11 None
A3 12 5-22
A3 13 5-14, 5-15
A4 1 5-12
A4 2 5-11, 5-13
Ab 1 None
A8 4 and 6 5-19, 5-21
A6 5 5-20
A7 14 thru 17 None
A8 1and 3 5-17, 5-18
A9 7 5-24
Al0 6 5-8, 5-9, 5-10, 5-19 and 5-21
Al0 12 5-12
A10 22 5-7

A1l thru A15 13 thru 17, and 22 None
Al6 22 5-25




Model 8656A Adjustments

ADJUSTMENTS

5-7. POWER SUPPLY VOLTAGE ADJUSTMENT
REFERENCE.: Service Sheets 8 and 22.

DESCRIPTION: The +5.4 Vdc power supply is adjusted for +5.25 Vdec £0.02 Vdc at Test Point A3TP10
using a digital multimeter.

(ABTNO DIGITAL
- MULTIMETER

INPUT

8656A
SIGNAL GENERATOR

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

EQUIPMENT: Digital Multimeter .................. HP 3465A Top Internal View, Level 1
PROCEDURE: 1. Setthe digital multimeter as follows: r ‘—r}
Function............................. Vde -
Range ..., 20V ﬁ
. . Y
2. Set the Signal Generator as follows: A3TP10
Frequency ...................... 140 MHz
Amplitude ...................... ~10 dBm
Modulation ...................... AM 50%
3. Connect the digital multimeter to Test Point
A3TP10 (+5V). Adjust A10R79 (+5.4V ADJ)

for a reading of +5.25 Vde¢ +0.02 Vdc on the il
digital multimeter. l ]

Bottom Internal View, Level 4

]

1

A10R79e
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ADJUSTMENTS

Model 8656 A

5-8. REFERENCE VOLTAGE ADJUSTMENT

REFERENCE: Service Sheet 6.

DESCRIPTION: The +2 Vdc reference is adjusted for +2.000 Vdc £0.004 Vdc at Test Point A10J6 pin 4

using a digital multimeter.

8656A
SIGNAL GENERATOR DIGITAL
g 0 —— O MULTIMETER
© 800 g BE2 88 8
o 588 8EE(88588~ g8 0
- AtOJ6 INPUT
PIN 4 J
Figure 5-2. +2 Vdc Reference Adjustment Setup
EQUIPMENT: Digital Multimeter .................. HP 3465A

PROCEDURE: 1. Setthe digital multimeter as follows:
Function............................. Vde

Range ........... ... ... i il 20V l
2. Set the Signal Generator as follows:

Frequency ...................... 140 MHz
Amplitude ...................... -10 dBm
Modulation ...................... AM 50%

3. Connect the digital multimeter to Test Point
A10d6 pin 4 (+2V (R)) and adjust A10R3 (+2V
REF ADJ) for a reading of 2.000 Vdc +0.004
Vdc on the digital multimeter.

Bottom Internal View, Level 4

|

A10J6 pin 4

A10R3=
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ADJUSTMENTS

5-9. AUDIO OSCILLATOR LEVEL ADJUSTMENT

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheet 6.

The internal 1 kHz modulation source is adjusted to 0.707 Vrms 30.007 Vrms at Test
Point A10J6 pin 6. Then, the internal 400 Hz modulation source is checked to ensure
that it is within the same limits.

8656A
SIGNAL GENERATOR DIGITAL
= = p— MULTIMETER
© 200 oo B9 RER
o 582 882[l888 88 2 o
- A10J6 JINPUT
PIN 6
Figure 5-3. Audio Oscillator Level Adjustment Setup
Digital Multimeter ................... HP 3465A
1. Set the digital multimeter as follows: Bottom Internal View, Level 4
Function..............ccoovviiiin... Vac

Range ............ ... .. ... 2V I ’_l

2. Set the Signal Generator as follows: 1 .

Frequency .................ccnunn. Any
Amplitude ............ociiiiiia, Any
Modulation .................... 1kHz AM

3. Connect the digital multimeter to Test Point A10R16
A10J6 pin 6. AI0SG pin 60

4. Adjust A10R16 (OSC ADJ) for a 0.707 Vrms
10.007 Vrms reading on the digital multimeter.

5. Select the internal 400 Hz modulation source. H ]
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 speci-
fied limits.
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ADJUSTMENTS

5-10. AM OFFSET ADJUSTMENT

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheet 6.

The dc offset of the AM Offset Buffer is adjusted for 0.000 Vdc +0.001 Vdc at Test Point
A10J6 pin 12 with the referenceinputs to the Level DAC and AM% DAC grounded and
the digital input to each programmaticaly set to zero.

8656A
DESKTOP COMPUTING SIGNAL GENERATOR MUT]t'Slll\;IrEATI'-ER
CONTROLLER 8 o I e I
HP-18 ° 8opc3g-SEEEER g
o 888 gesllggs g2 o
- the - JINPUT
PIN 12
Figure 5-4. AM Offset Adjustment Setup
Digital Multimeter ........................ HP 3465A
Desktop Computing Controller............. HP 9825A
General I/0 & Extended I/O ROM......... HP 98213A
HP-IBInterface ...............ccovvinnn... HP 98034A
1. Set the digital multimeter as follows: Bottom Internal View. Level 4
Function......................... ... Vde
Range ........cvvviiiiiiiiiit 200 mV J—‘

2. Set the Signal Generator modulation off.

3. Short INPUT 1 and INPUT 2 Test Points to
ground.

4. Connect the Desktop Computing Controller

using the HP-IB Interface to the HP-IB con- A10J6 pin 12 INPUT 2
nector on the rear panel of the Signal Gen- A10R47
erator. INPUT 1w

5. Connect the digital multimeter to A10J6 pin | L
12 [ ]

6. Program the Desktop Computing Controller to set the digital inputs to the Level
DAC and AM% DAC to zero as follows:
[Controller talk and Signal Generator listen| “variable name”
rem 7; wrt 707, “D0”
NOTE

To determine the HP-IB address of the Signal Generator, press the
HP-IB ADRS key and read the internally-set, decimal address in the
MODULATION Display. The factory set address is 07.

7. Adjust A10R47 (OFFSET ADJ) for 0.000 Vdc +0.001 Vdc.

8. Remove the two shorts installed in step 3.

5-6
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5-11. 715 MHz SIDEBAND ADJUSTMENT

REFERENCE: Service Sheet 2.

DESCRIPTION: The 715 MHz Sideband adjustment is made so that both inputs to the Sideband
Comparator are equal with the Signal Generator frequency set to 715 MHz. The dc
voltage between Test Points A4TP10 and A4TP11 (which are the inputs to the Side-
band Comparator) is adjusted to be less than 0.007 Vdc as the frequency is returned to

715 MHz from both 690 and 740 MHz in 5 MHz steps.

8656A

SIGNAL GENERATOR DIGITAL

MULTIMETER

A10TP10 UA1OTP11

J INPUT

Figure 5-5. 715 MHz Sideband Adjustment Setup
EQUIPMENT: Digital Multimeter ........................ HP 3465A

PROCEDURE: 1. Set the digital multimeter as follows:
Function .................... Vde

Top Internal View, Level 2

—

U

—

Range................... 200 mV !ﬂ
2. Set the Signal Generator as follows:
Frequency .............. 715 MHz
Frequency Increment .... 50 MHz
Amplitude .................. Any A4TP11- B H
Modulation .................. Off T
A4R52 5
A4TPIO-TT 1
CAUTION AATP16-T] 5
DO NOT CONNECT TPI3 to AaTP13-T T
TP16 when the test points are =
not grounded. o

N

n (=
U
= e— ﬂ:

=

U
=

3. Connect the digital multimeter input I

between Test Points A4TP10 and

A4TP11. Short Test Points A4TP13

and A4TP16 to ground.
4. Increment the frequency up to 765 and back to 715 MHz.
5. Adjust A4R52 (715 MHz ADJ) for 0 Vdc +0.007 Vdc.

6. Remove the two shorts installed in step 3.

5-7



Adjustments

Model 8656A

ADJUSTMENTS

5-12. NOTCH FILTER ADJUSTMENTS

REFERENCE: Service Sheet 1.

DESCRIPTION: Each one of the Notch Filters is adjusted using a signal source set to 50, 100, 150, 200,
250, and 300 MHz. The 50 to 250 MHz Notch Filters are de-selected one at a time to pass
that frequency. With each filter de-selected and its output centered on a spectrum
analyzer display, the Notch Filter is then re-selected and adjusted for a minimum
signal output on the spectrum analyzer.

The two 300 MHz Notch Filters arein the circuit all of the time. A 300 MHz signal source
is applied to the input of each filter and its output is connected to a spectrum analyzer.
Each filter is then adjusted for a minimum signal output.
SPECTRUM
ANALYZER
1
AA4TPS ‘ A4TPS SIGNAL SOURCE
B E—
° 800 oo 832858 5
o 388 82808888~ 8 0
- 8656A o OUTPUT INPUT]
SIGNAL GENERATOR L
e
Figure 5-6. Notch Filters Adjustment Setup

EQUIPMENT: SignalSource ...........ccccoviuiiiaiannnn. HP 8640B
Spectrum Analyzer ................ ... ... HP 8558B
Adapter Probes (2)..........coviiiiiaian HP 1250-1598
Adapters (2) N(m) to BNC(f) ............... HP 1250-0780
Cables (2) BNC(m) to SMC()............... HP 08662-60080

PROCEDURE: 1. Set the signal source as follows:

Frequency............... 250.000 MHz
Counter Mode ........... Expand X10
Level ......ooiiviiiia . —20dBm
Modulation............coeiviitn Off
2. Set the spectrum analyzer as follows:
Optimum Input.............. -10dBm
Reference Level................ 0 dBm
Frequency Span/Div ......... 500 kHz
Resolution Bandwidth ......... 30 kHz
3. Set the Signal Generator as follows:
Frequency............oootn. 950 MHz
Frequency Increment ......... 50 MHz
Amplitude............ ..ol Any
Modulation...........coovveiian. Off

5-8
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5-12. NOTCH FILTER ADJUSTMENTS (Cont'd)

PROCEDURE:
(Cont’d)

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Connect the signal source to the Signal
Generator at RF Test Point A4TP5 using
an adapter (HP part no. 1250-1598).

Connect the spectrum analyzer to the Sig-
nal Generator at RF Test Point A4TP8
using an adapter (HP part no. 1250-1598).

Adjust the spectrum analyzer to center the
250 MHz signal on the spectrum analyzer
display.

Step the frequency down 50 MHz to 900
MHz.

Adjust A4C5H3 (250 MHz IF ADJ) for a min-
imum signal output on the spectrum ana-
lyzer display.

Tune the signal source to 200.000 MHz and
center the 200 MHz signal on the spectrum
analyzer display.

Step the frequency down 50 MHz to 850
MHz.

Adjust A4L.36 (200 MHz IF ADJ) for a min-
imum signal output on the spectrum ana-
lyzer display.

Tune the signal source to 150.000 MHz and
center the 150 MHz signal on the spectrum
analyzer display.

Step the frequency down 50 MHz to
800 MHz.

Adjust A4LL.37 (150 MHz IF ADJ) for a min-

Top Internal Views, Level 2

f

A4TP8 ]
A4C53
A4L38~
A4L39—
A4L36-
A4L377

NNV 17

LA
A4TP5”] N

| —

50 to 250 MHz IF Adjustments

(Steps 4—20)

]
aatee [ TS
A4css\?‘=ﬂ l

~~e
A4TPE -t
ASL28TT

n N

Bl

imum signal output on the spectrum analyzer display.

300 MKz IF Adjustments
(Steps 21—26)

Tune the signal source to 100.000 MHz and center the 100 MHz signal on the

spectrum analyzer display.

Step the frequency down 50 MHz to 750 MHz.

Adjust A4L38 (100 MHz IF ADJ) for a minimum signal output on the spectrum

analyzer display.

Tunethe signal source to 50.000 MHz and center the 50 MHz signal on the spectrum

analyzer display.

5-9
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5-12. NOTCH FILTER ADJUSTMENTS (Cont'd)

PROCEDURE: 19.

(Cont’d)
20

21.

22.

23.

24.

25.

26.

Step the frequency up 50 MHz to 800 MHz.

Adjust A4L39 (50 MHz IF ADJ) for a minimum signal output on the spectrum
analyzer display.

Connect the spectrum analyzer to the Signal Generator at RF Test Point A4TP6
using an adapter (HP part no. 1250-1598).

Tune the signal source to 300.000 MHz and center the 300 MHz signal on the
spectrum analyzer display.

Adjust A41.28 (300 MHz IN IF ADJ) for a minimum signal output on the spectrum
analyzer display.

Connect the spectrum analyzer to the Signal Generator at RF Test Point A4TP8
using an adapter (HP part no. 1250-1598).

Connect the signal source to the Signal Generator at RF Test Point A4TP6 using an
adapter (HP part no. 1250-1598) and bypass A4L28 by placing a jumper across it.

Adjust A4C85 (300 MHz IF ADJ) for a minimum signal output on the spectrum
analyzer display. Remove the jumper across A4L28.
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ADJUSTMENTS

5-13. HIGH FREQUENCY LOOP OFFSET ADJUSTMENT

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheet 2.

The tune voltage ramp from the Loop Amplifier is disconnected from the High Fre-
quency Oscillator Assembly—Ab5 and then itis adjusted for a symmetrical ramp using
an oscilloscope.

Y OSCILLOSCOPE
A4 TUNE
g8 o S e— N —
© Boo o585 888 B
o 288 88888 8ss 5 0
- 8656A VERT
SIGNAL GENERATOR INPUT

\ —?

Figure 5-7. High Frequency Loop Offset Adjustment Setup

Oscilloscope.......cooovviiiiiiiiiiiiinnns, HP 1222A

1. Set the oscilloscope as follows: Top Internal View, Level 2

Vertical Gain 5V/div

Sweep Speed . .....oorri 10 ms/div |_‘ \_J—[
2. Set the Signal Generator as follows:
Frequency ...................... 140 MHz ” U
Amplitude ...................... 10 dBm H
Modulation .......... 1 kHz (Int.) AM 50% = =GWC ;’;ﬂ
3. Disconnect the TUNE voltage wire (white- i %] I
black-orange) from the High Frequency Oscil- d |A4TP1 3 _ |
lator Assembly—Ab. c TUNE
4. Connect oscilloscope to TUNE voltage wire I
(white-black-orange). .
N N J
5. Short Test Point A4TP13 to ground. I J

6. Adjust A4R55 (OFFSET ADJ) for the most symmetrical ramp as analyzed on the
oscilloscope (equal rise and fall times) as shown in Figure 5-8.

7. Remove the oscilloscope and reconnect the TUNE voltage wire to the High Fre-
quency Oscillator Assembly—Ab5.

8. Remove the short installed in step 5.
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5-13. HIGH FREQUENCY LOOP OFFSET ADJUSTMENT (Cont’d)

10V [N —{—{—t—t—{—{—1—42

—10V |—t—1f—

— e — —_—t e i —— ] — ] —

CCCEN

—_ —

Figure 5-8. Tune Voltage Waveform
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ADJUSTMENTS

5-14. 50 MHz REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT

REFERENCE: Service Sheet 13.

DESCRIPTION: The internal 50 MHz Reference Oscillator frequency is adjusted to 50.0000 MHz +100
Hz at A3J5 using a frequency counter.

(TIME BASE OUTPUT

8 IS R INPUT
- S8 BEEnEEEEE
8656A FREQUENCY
SIGNAL GENERATOR COUNTER

Figure 5-9. 50 MHz Reference Oscillator Frequency Adjustment Setup

EQUIPMENT: Frequency Counter ...............cvuuunn.. HP 5328A
Adapter Nm)to BNC(f) ................... HP 1250-0780
Cable BNC(m) ......covviieennnnn. .. HP 10503A
NOTE

If the Signal Generator has Option 001 installed disconnect coax-
ial cable A16 W2 from the rear panel TIME BASE INPUT connec-
tor J3.

PROCEDURE: 1. Disconnect coaxial cable W5 from A3J5 Top Internal View, Level |
(50 MHz Reference Oscillator output). Connect

J4
the frequency counter to A3J5 using the appro-
priate cable and adapters.

2. Adjust A3R110 (TB ADJ) for a frequency
counter reading of 10.0000 MHz +20 Hz.

A3R110 @
3. Reconnect A16W2 to J3 if the Signal Genera-
tor has Option 001 installed.
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ADJUSTMENTS

5-15. 50 MHz REFERENCE OSCILLATOR LEVEL ADJUSTMENT

REFERENCE:

Service Sheet 13.

DESCRIPTION: The output power level of the 50 MHz Reference Oscillator is adjusted for maximum

EQUIPMENT:

PROCEDURE:

power at A3J5 using a power meter.

{As‘]s POWER METER
8 O C——/31 3
8656A POWER SENSOR
SIGNAL GENERATOR SENSOR
| ]
e

Figure 5-10. 50 MHz Reference Oscillator Level Adjustment Setup

Power Meter .......c.coviiiiineiieinnnnnnn, HP 436A

Power Sensor .......cvveiviiinniniiniann. HP 8482A

Cable BNCm)to SMC{)..........ooovvnn. HP 08662-60080

Adapter N(f) to BNC({) .............cooot. HP 1250-0077

Adapter BNC(f) to BNC{) ................. HP 1250-0080

1. Set the power meter with the power meter sen- Top Internal View, Level 1

sor connected as follows:
Mode ... v dBm F L—q
2. Disconnect coaxial cable W5 from A3J5 (50 ' A3J5
MHz Reference Oscillator output). Connect A3C86®
the power sensor to A3J5 using the approp-

riate cable and adapters.

3. Adjust A3C86 (50 MHZ LEVEL ADJ) for a
maximum power meter reading. The reading

should be +16 dBm or greater.
NOTE EL

Do not remove the 50 MHz Section cov-
ers for this adjustment. [

4. Disconnectthe power meter and reconnect W5
to A3J5.
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ADJUSTMENTS

5-16. 60 TO 110 MHz OSCILLATOR FLATNESS ADJUSTMENT

REFERENCE:

Service Sheet 8.

DESCRIPTION: The60to110 MHz Low Frequency Oscillator is adjusted so thatits outputis <0.3dB at

EQUIPMENT:

PROCEDURE:

100 and 110 MHz at A3J4 using a power meter.

~
(A3J4 POWER METER
= O /)
© goo oo .- 8982 888 8
o 888 822(lggg s = o
- 8656A POWER SENSOR
SIGNAL GENERATOR SENSOR
1L
J S

Figure 5-11. 60 to 110 MHz Oscillator Flatness Adjustment Setup

Power Meter ............cccoivviiinvinnn. HP 436A

Power Sensor .............. ... HP 8482A

Adapter N)toBNCm) ................... HP 1250-0077

Adapter BNC(H)toBNC{) ................. HP 1250-0080

Cable BNC(m)to SMC{) .................. HP 08662-60080

1. Set the power meter with the power sensor Top Internal View, Level 1

connnected as follows:

Mode ..o dBm J" ‘l__rl
2.

Set the Signal Generator as follows:

Frequency ....................... 40 MHz
Frequency Increment............. 10 MHz
Amplitude .......................... Any
Modulation .......................... Off

3. Disconnect coaxial cable W3 from A3J4 (60 to
110 MHz Oscillator output). Connect the power

sensor to A3J4 using the appropriate cable A3C31
and adapters. o A4

4. Allow the reading on power meter to stabilize, [ |
then set the mode to dB (ref).

5. Adjust A3C31 (60 — 110 MHz FLATNESS ADJ) for a power meter difference of <1.3
dB as the frequency is stepped between 40 and 90 MHz in 10 MHz steps. The 60 to
110 MHz oscillator frequency will vary from 60 to 110 MHz.

6. Disconnect the power meter and reconnect W3 to A3J4.
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5-17. 690 TO 740 MHz IF COMPENSATION ADJUSTMENT

REFERENCE:

Service Sheets 1 and 3

DESCRIPTION: The power levels of the IF frequencies 690 to 740 MHz are measured at RF Test Point
A4TP3 and adjusted for flatness within 1.5 dB using a power meter.

)
{A4TP3

POWER METER

8 O ) 3
° gop cog 8828259 8
o 888 822({lggssss 5 0
8656A POWER SENSOR
SIGNAL GENERATOR SENSOR
\_ 1

Figure 5-12. 690 to 740 MHz IF Compensation Adjustment Setup

EQUIPMENT: PowerMeter ............coiiiiiiiinnn... HP 436A
Power Sensor ..........c.ciiiiiiiiiinian. HP 8482A
Adapter Probe...................oo oLl HP 1250-1598

Adapter N(f) to BNC(m)
Adapter BNC(f) to BNC(f)

................... HP 1250-0077
................. HP 1250-0080

Cable BNC(m) to SMC(f).............couut HP 08662-60080

PROCEDURE: 1.

Set the power meter with the power sensor
connected as follows:

Mode ......oiiviii it dBm
Set the Signal Generator as follows:
Frequency ....................... 40 MHz
Frequency Increment............. 10 MH:z
Amplitude ................... .. ..... Any
Modulation .......................... Off

Zero the power meter and wait for zero LED to
go out.

Connect the power sensor to the Signal Gener-
ator at RF Test Point A4TP3 using an adapter
(HP part no. 1250-1598).

I

Top Internal View, Level 2

;q

! |

— —J

1
& ;:l:

%o A4TP3
L —n n

A8C47e

]

Step the Signal Generator frequency up in 10 MHz steps to 90 MHz recording the

power meter reading at each frequency.

Step the Signal Generator to the frequency with the lowest reading and select the

power meter dB (ref) mode.

Step the frequency up and down between 40 and 90 MHz and adjust A8C47 (COMP
ADJ)until the maximum and minimum power meter readings are within 3dB. The
690 to 740 MHz IF will then be flat to within £1.5 dB.
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5-18. 400 MHz BANDPASS FILTER ADJUSTMENT

REFERENCE:

Service Sheet 3.

DESCRIPTION: The 400 MHz Bandpass Filter is adjusted for maximum power at RF Test Point ASTP3

EQUIPMENT:

PROCEDURE:

using a power meter.

(ASTPS POWER METER
8 O cC——J ]
© 80039588888 8
o 888 8880888885 S o
8656A POWER SENSOR
SIGNAL GENERATOR SENSOR
\, |

—_

Figure 5-13. 400 MHz Bandpass Filter Adjustment Setup

Power Meter .............................. HP 436A

Power Sensor ................ ... ..., HP 8482A

Adapter Probe............................. HP 1250-1598

Adapter Nf)to BNC(m) ................... HP 1250-0077

Cable BNC(m)to SMC()................... HP 08662-60080

1. Set the power meter with the power sensor Top Internal View, Level 2

connected as follows:

Mode ... dBm [_' l ’
2. Set the Signal Generator as follows:

Frequency ...........oovviiiiinn... Any I I k
Amplitude ...................... -10 dBm A8TP3e e ASC31 ”
Modulation .......................... Off 8 I — ]
3. Zero the power meter and wait for the zero F %] ﬂ
LED to go out. e o —
4. Connectthe power sensor tothe Signal Gener- i
ator at RF Test Point A8TP3 using an adapter —
(HP part no. 1250-1598). o

5. Adjust A8C31 (PEAK ADJ) for a maximum ]
power meter reading.
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ADJUSTMENTS

5-19. LEVEL AND ALC LOOP DETECTOR ADJUSTMENTS

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheets 4 and 6.

First, the reference level to the Level Digital to Analog Converter (DAC) is adjusted to
+7.00 dBm +0.02 dB. Then the detector bias reference level to the ALC Amplifier is
adjusted to —4.00 dBm +0.02 dB.

8656A
SIGNAL GENERATOR POWER METER
& S w—— ) —|
° 8o 20888888 9
o 582 58888888 ¢

RF POWER SENSOR
OUTPUT} SENSOR
Ve

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

Power Meter .........ccoviiniiiiiiinninnnn, HP 436A
Power Sensor .........ccveviiiiiiiiiiiaas HP 8482A
1. Set the power meter with power sensor con- Bottom Internal View, Level 4

nected as follows:

2. Set the Signal Generator as follows:

Frequency ...................... 800 MHz
Amplitude ..o +7 dBm
Modulation ............coviiiiii.n, Off
Amplitude Increment............... 11dB

NOTE

Before making the adjustment, all in- A10R33
ternal RF covers must be installed and
theinstrument must be warmed up fora
minimum of 2 hours. (The internal RF rL ]
top cover is removed to permit access).

3. Connect the power sensor to the RF OUTPUT
connector on the Signal Generator.

4. Set the Signal Generator RESET/STBY/ON switch to STBY and zero the power
meter.

5. Wait for the power meter zero LED to go out, then set the RESET/STBY/ON switch
to the ON position.

6. Adjust A10R33 (LEVEL ADJ) for a reading of +7.00 dBm +0.02 dB on the power
meter.
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ADJUSTMENTS

5-19. LEVEL AND ALC LOOP DETECTOR ADJUSTMENTS (Cont'd)

PROCEDURE: 7. Step the Signal Generator amplitude down to Top Internal View, Level 2

(Cont’d) -4 dBm.
8. Adjust A6R35 (DET ADJ)for areading of —4.00 l—‘

dBm +0.02 dB on the power meter. I )
9. Repeat steps 6, 7 and 8 until both readings are L ) - J
S . U = =
within the required tolerances. | l
%J T e ABR35
[
| ]
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5-20. HETERODYNE BAND ACCURACY AND FLATNESS ADJUSTMENTS

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheet 5.

The accuracy and flatness of the heterodyne band are adjusted for an equal power
difference from 0 dBm at 10 MHz and 123 MHz and power variation not greater than
+0.5 dB for frequencies between 3 MHz and 123 MHz.

8656A
SIGNAL GENERATOR POWER METER

RF POWER SENSOR
OUTPUT SENSOR
N e T
| S———

Figure 5-15. Heterodyne Band Accuracy and Flatness Adjustment Setup

PowerMeter ............. ..., HP 436A
PowerSensor ...............c i, HP 8482A
1. Set the power meter with the power sensor Top Internal View, Level 2

connected as follows:

Mode .........oovviiiiiiiiiiii dBm r \__Fl
, : ﬁ

2. Set the Signal Generator as follows:

Frequency ....................... 10 MHz
Frequency Increment.............. 5 MHz L ==
Amplitude ............... ... 0 dBm ] ABC56 ® o ocy
Modulation .......................... Off %]

L

==

3. Connect the power sensor to RF OUTPUT
connector on the Signal Generator. =

4. Set the Signal Generator RESET/STBY/ON
switch to STBY and zero the power meter.

5. Wait for the power meter zero LED to go out,
then set the RESET/STBY/ON switch to the ON position.

6. Adjust A6C56 (ACC ADJ) for a 0 dBm +0.5 dB reading on the power meter.

7. Changethe frequency to 123 MHz and adjust A6C57 (FLAT ADJ) for a 0 dBm 0.5
dB reading on the power meter.

NOTES

1. IfA6C57 does not havetherangeto adjust the amplitude at 123 MHz
to 0.0 dBm 0.5 dB, repeat step 6 adjusting A6C56 to increase or
decrease the amplitude until both adjustments are within the specified
limits. A6C56 is used to shift the amplitude level of the heterodyne band.
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ADJUSTMENTS

5-20. HETERODYNE BAND ACCURACY AND FLATNESS ADJUSTMENTS (Cont'd)

PROCEDURE: NOTES (Cont'd)

(Cont’d) 2. This note applies to instruments with serial prefixes 2032A and

below. If A6C56 cannot be adjusted so A6C57 (note 1) will meet the
specification, change to the capacitor listed in Table 6-3 (2.5—5.5 pF)
and repeat this procedure.

8. Step the frequency between 3 MHz and 123 MHz. The amplitude variation from
maximum to minimum should not exceed 1 dB. If amplitude variation is greater
than 1dBrepeat steps 6 and 7to compensate the flatness so that amplitude remains
within 0.0 dBm +0.5 dB.
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5-21. AM% AND ALC LOOP AM ADJUSTMENTS
REFERENCE: Service Sheets 4 and 6.

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, Level, and Heterodyne Flatness adjustments must be
performed before performing these adjustments. Refer to paragraphs
5-10, 5-19 and 5-20.

MODULATION ANALYZER

MODULATION
8656A QUTPUT

SIGNAL GENERATOR DISTORTION ANANLYZER
0O C—3 3

0
nEEEEE 8

| L

RE INPUT INPUT
OUTPUT

Figure 5-16. AM% and ALC Loop AM Adjustments Setup

a
o
(o]
[ =]

oaoo
0000
0ooo
0000

0o
0oo
ao

DDD
oo

EQUIPMENT Modulation Analyzer .........cccoviviiiiinennnn.. HP 8901A

Distortion Analyzer ...................c.coot. HP 339A
AM/FM Test Source (required modulation

analyzer verification of incidental AM).......... HP 11715A
TestOscillator. .................cciiiiiiiinnn.. HP 651B
Cable (UG-210/U type N connectors) .............. HP 11500B
Cable (UG-88C/U BNC and dual banana plug

(670) 0% o =32 70 ) - 3 1 HP 11001A

PROCEDURE: 1. Set the modulation analyzer as follows: Bottom Internal View, Level 4

Measurement ...............cco0vunn. AM
Detection ........................... AVG
HPFilter .......................... 50 Hz
LP Filter .

2. Set the Signal Generator as follows:

Frequency ...................... 200 MHz
Amplitude ....................... +4 dBm
Modulation .......... 1 kHz (Int.) AM 30%
Amplitude Increment................ 8dB

3. Adjust A10R32 (AM% ADJ) for a reading of A10R32 ™
21.40% on the modulation analyzer.

NOTE

Do not remove any of the internal RF [: ]
covers for this adjustment.
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ADJUSTMENTS

5-21. AM% AND ALC LOOP AM ADJUSTMENTS (Cont'd) Top Internal View, Level 2

4. Set the Signal Generator as follows:
Frequency ...................... 123 MHz
Amplitude -4 dBm

Modulation ...................... AM 70% [ ﬁ

5. Adjust A6R30 (AM ADJ) for a minimum read- - [ e
ing on the Distortion Analyzer. Typically the L
distortion is less than 3%.
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ADJUSTMENTS

5-22. FM DEVIATION ADJUSTMENT
REFERENCE: Service Sheet 12.
DESCRIPTION: TheFM deviationis adjusted with a maximum FM peak deviation frequency of 99 kHz

entered into the Signal Generator. The carrier frequency is stepped down in 10 MHz
steps from 990 to 940 MHz and A10R64 is adjusted for an equal error around 99 kHz

deviation.
MODULATION ANALYZER
86566A
SIGNAL GENERATOR
g8 O ——3 3
° 800 Coo- 835 988 B
o SEE SB8088885° 5 §
- -EF OUTPUT INPUT
Figure 5-17. FM Deviation Adjustment Setup
EQUIPMENT: Modulation Analyzer ...................... HP 8901A
Cable UG-210/U (Type N) ................. HP 11500A
PROCEDURE: 1. Setthe modulation analyzer as follows: Bottom Internal View, Level 4
Measurement .............ciieeunnnnn M
Detector ........ovvvvvviiininennn. +Peak
HPFilter ...t 300 Hz )
LPFilter...........covivvvvinn... 3 kHz

2. Set the Signal Generator as follows:

Frequency ...................... 990 MHz
Frequency Increment............. 10 MHz
Amplitude ....................... +4 dBm A10564
Modulation ....... 1 kHz (Int.) FM 99 kHz

3. Connect the modulation analyzer input to
the RF OUTPUT connector on the Signal !
Generator. [ ]

4. Adjust A10R64 (FM ADJ) for a 99.0 kHz deviation reading on the modulation
analyzer.

5. Step the frequency down from 990 to 940 MHz and record the deviation at each
of the 10 MHz steps.

6. Adjust A10R64 for equal error £2 kHz from 99 kHz at the frequencies of
maximum and minimum peak kHz deviation.
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5-23. FM FREQUENCY RESPONSE ADJUSTMENT

REFERENCE:

Service Sheet 10.

DESCRIPTION: TheFM frequency response is adjusted with a peak deviation frequency of 99 kHz as an

EQUIPMENT:

PROCEDURE:

external modulation source is tuned between 50 Hz and 1 kHz.

MODULATION ANALYZER

TEST 8656A
OSCILLATOR SIGNAL GENERATOR
g o e Y —
800 10 3838 85538 5§
§ 585 Sesllgsgess & 7
EJTPUT Moo tF OUTPUT INPUT
INPUT/OUTPUT
Figure 5-18. FM Frequency Response Setup
Test Oscillator .....................c.c..... HP 651B
Modulation Analyzer ...................... HP 8901A
1. Set the Signal Generator as follows: Top Internal View, Level 1

2. Set the test oscillator as follows:

Frequency ...............cooon.... 90 MH:z
Ampliutde ....................... 0.0 dBm
Modulation .............. Ext. FM 99 kHz ]

Frequency ......................... 1 kHz
Amplitude Coarse .................. CCwW

3. Set the modulation analyzer as follows:

Measurement ........................ FM A3R5.7
Detector .............ooiiia.... Peak+ i

LPFilter.......................... 15 kHz

4. Connect the equipment as shown in Figure 5-18.

5. Rotate the test oscillator output level CW until the LO EXT LED on the front panel
of the Signal Generator goes out. Both the HI EXT and LO EXT LEDs must be out.

6. Record the deviation reading on the modulation analyzer.
7. Tune the test oscillator frequency to 50 Hz.

8. Adjust A3R57 (FM ADJ) for a difference of +1.0 kHz as the external modulation
signal is tuned between 50 Hz and 1 kHz.
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5-24. ATTENUATOR ADJUSTMENTS
REFERENCE: Service Sheet 7.

DESCRIPTION: Each of the five attenuator sections is actuated separately via HP-IB using a Desktop
Computing Controller so that they can be individually adjusted. The wire adjustment
loops form capacitors C1—3, 6 and 8. Each is adjusted in relation to the associated
series resistor. A reference power level with all attenuator pads out is taken with the
power meter and each attenuator pad is adjusted relative to that reference.

HP-IB

8656A
SIGNAL GENERATOR POWER METER

DESKTOP COMPUTING RF POWER | SENSOR
CONTROLLER OUTPUT SENSOR

ATTENUATOR

—)

Figure 5-19. Attenuator Adjustment Setup

EQUIPMENT: PowerMeter ..........c.covviiiiviiinennns HP 436A
Power Sensor .........ccoiiiiiiiiineennnnns HP 8484A
Attenuator ......ovviiii it i HP 8491A Option 020
Desktop Computing Controller............. HP 9825A
General 1/0 & Extended I/O ROM.......... HP 98213A
HP-IBInterface .............ccoviiveennn... HP 98034A

PROCEDURE: 1. Setthe power meter with the power sensor connected as follows:

2. Set the Signal Generator as follows:

Frequency ............... ... ... 990 MHz
Amplitude .................... ... 0dBm
Modulation ................ ..ot Off

3. Connectthe Desktop Computing Controller using the HP-IB Interface to the HP-IB
connector on the rear panel of the Signal Generator.

4. Connectthe power sensor to the attenuator and the attenuator to the RF OUTPUT
connector on the Signal Generator.

5. Set the Signal Generator RESET/STBY/ON switch to STBY and zero the Power
Meter.

6. Wait for the power meter zero LED to go out, then set the RESET/STBY/ON switch
to the ON position.
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5-24. ATTENUATOR ADJUSTMENTS (Cont'd)
7. Wait for the power meter reading to stabilize, then select the dB(ref) mode.

8. Program the Desktop Computer to select the desired pad. When the
HP 9825A Desktop Computing Controller is used as the controller,
the pad is selected by entering the statement shown in Table 5-3.

(Controller talk and Signal Generator listen) “variable name”

NOTE

To determine the address of the Signal Generator, press the HPIB
ADRS key and read the decimal equivalent of the address in the
MODULATION display. The factory set address is 07.

9. Only remove the internal RF cover from the pad being adjusted. See Figure 5-20.

10. Adjust the wire loop capacitor for the power meter reading specified for the pad
being adjusted. See Table 5-3.

NOTE
Cover must be tight.

11. Replacetheinternal RF cover and observe the power meter reading. Ifit has changed,
remove the cover and readjust the wire loop to give the correct power meter reading
with the cover in place.

12. Place the power meter in dBm mode, select 0 dBm by entering the statement shown
in Table 5-3 and repeat steps 5, 6, 7, 8, 10, and 11 until the limits in step 10 are met
without further adjustment of the wire loop capacitors.

13. Repeat steps 5 through 12 to adjust the other attenuator pads.

14. After the adjustments have been completed, replace the internal RF bottom cover,
then place the attenuator plate clamp into position and press down to firmly position
the cover flush with the casting. Activate each pad and verify that the power meter
reading is still within the specified limits. Readjust the wire loop capacitor, if

necessary.
Table 5-3. Attenuator Pad Adjustment Information
Wire Loop Pad Power Meter Statement to Select Pad
Capacitor Reading with 9825A Controller
+

C2 10dB 10+ 0.1dB rem 7; wrt 707, “A4”
Cé 20dB 20+ 0.1dB rem 7; wrt 707, “A2”
C8 30dB A 30 £0.05dB rem 7; wrt 707, “A5”
C3 30dB B 30 £ 0.05dB rem 7; wrt 707, “A3”
C1 30dB C 30 £0.05dB rem 7; wrt 707, “A1”
None None J 0+0.5dB rem 7; wrt 707, “A0”
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HETERODYNE e .
SELECT A

HETERODYNE 0

SELECT B
c1
30 dB PAD C
10 dB PAD L C2
30 dB PAD B
c3
20 dB PAD
c6
c8
30 dB PAD A
RE REVERSE
OUTPUT POWER

oSECTION

NOTE:
SCREWS SECURING THE ATTENUATOR PLATE CLAMP MUST BE TIGHTENED IN THE nTO e ORDER SHOWN’

Figure 5-20. Attenuator Adjustment Lecations
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AS-ZS. OPTION 001 10 MHz REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT
REFERENCE: Service Sheet 22.

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

r HIGH STABILITY OPTION
INPUT

8 o O — N —
© 800 30828888 8
o 288 8880sss sz g 0
8656A - FREQUENCY
SIGNAL GENERATOR COUNTER

Figure 5-21. 10 MHz Reference Oscillator Frequency Adjustment Setup

EQUIPMENT: FrequencyCounter ...................c..... HP 5328A

| WARNING I

To avoid the possibility of hazardous electrical shock, disconnect
the power cable from Main power before disconnecting the fan.
Electrical power is connected to the fan whenever the power cable
is connected to Mains power.

PROCEDURE:

CAUTION

Use caution when removing the fan shroud from the casting. A
ground wire is connected between the fan and the casting.

1. Remove the fan shroud from the rear of instrument. (Refer to Disassembly Proce-
dures in Section VIII.)

2. Remove the COARSE and FINE screw-on adjustment covers.

3. Connect the frequency counter to the TIME BASE HIGH STABILITY OPTION
connector (A16J1) on the rear panel of the Signal Generator.

4. Adjust the COARSE and FINE adjustments for a reading of 10.000 MHz +10.0 Hz
on the frequency counter.

5. Replace adjustment covers, fan shroud and series regulator cover.
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering
parts. Table 6-2 lists abbreviations used in the
parts list and throughout the manual. Table 6-3
lists all replaceable parts in reference designator
order. Table 6-4 contains the names and addresses
that correspond to the manufacturer’s code
numbers.

6-2. ABBREVIATIONS

Table 6-2 lists abbreviations used in the parts list,
schematics, and throughout the manual. In some
cases, two forms of the abbreviation are used, one
all in capitals letters, and one partial or no capi-
tals. This occurs because the abbreviations in the
parts list are always all capitals. However, in the
schematics and other parts of the manual, other
abbreviation forms are used with both lower case
and upper case letters.

6-3. REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components
in alphanumeric order by reference designation.

b. Chassis-mounted parts in alphanumeric
order by reference designation.

c. Mechanical parts.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number.
b. Part number check digit (CD).

¢. The total quantity (Qty) for the entire instru-
ment except for option assemblies.

d. The description of the part.

e. A typical manufacturer of the part in a five-
digit code.

f. The manufacturer’s number for the part.

NOTE

The total quantity for each part is given
only once, that is, at the first occurrence
of the part number in the list. The total
quantities for optional assemblies are
totalled by assembly and not integrated
into the standard list.

6-4. FACTORY SELECTED PARTS (*)

Parts marked with an asterisk (*) are factory
selected parts. The value listed in the parts list is
the nominal value. Refer to Sections V and VIII of
this manual for information on determining what
value to use for replacement.

6-5. PARTS LIST BACKDATING (f)

Parts marked with a dagger (1) are different in
Signal Generators with serial number prefixes
lower than the one that this manual applies to
directly. Table 7-1 lists the backdating changes by
serial number prefix. Table 7-2 lists components
affected by each change.

6-6. PARTS LIST UPDATING (Change Sheet)

Production changes to Signal Generators made
after the publication date of this manual are
accompanied by a change in the serial number
prefix. Changes to the parts list are recorded by
serial number prefix on a MANUAL CHANGES
supplement. Also, parts list errors are noted in the
ERRATA portion of the MANUAL CHANGES
supplement.

6-7. ILLUSTRATED PARTS BREAKDOWNS

Most mechanical parts are identified in Figures
6-1 through 6-9. These figures are located at the
end of the replaceable parts table.

6-8. ORDERING INFORMATION

To order a part listed in the replaceable parts
table, include the Hewlett-Packard part number
(with the check digit) and the quantity required.
Address the order to the nearest Hewlett-Packard
office. The check digit will ensure accurate and
timely processing of your order.

To order a part that is not listed in the replaceable
parts table, include the instrument model number,
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ORDERING INFORMATION (Cont'd)
instrument serial number, description and func-
tion of the part, and the quantity of parts required.
Address the order to the nearest Hewlett-Packard
office.

NOTE

Within the USA, it is better to order
directly from the HP Parts Center in
Mountain View, California. Ask your
nearest HP office for information and
forms for the “’Direct Mail Order
System”.

6-9. RECOMMENDED SPARES LIST

Stocking spare parts for an instrument is often
done to ensure quick return to service after a mal-

6-2
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function occurs. Hewlett-Packard has prepared a
“Recommended Spares” list for this instrument.
The contents of the list are based on failure reports
and repair data. Quantities given are for one year
of parts support. A complimentary copy of the
“Recommended Spares” list may be requested
from your nearest Hewlett-Packard office.

When stocking parts to support more than one
Signal Generator or to support a variety of
Hewlett-Packard instruments, it may be more
economical to work from one consolidated list
rather than simply adding together stocking quan-
tities from the individual instrument lists.
Hewlett-Packard will prepare consolidated ‘“Re-
commended Spares” lists for any number or com-
bination of instruments. Contact your nearest
Hewlett-Packard office for details.
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Table 6-1. Reference Designations

Replaceable Parts

r b
REFERENCE DESIGNAT!ONS
- assembly E ........ miscellaneous P ... electrical connector U..... integrated circuit:
AT .. attenuator;isolator; electrical part (movable portion}; microcircuit
termination F oo oo 0. fuse plug Voo, electron tube
B .......... fan; motor FL ............ filter Q ...... transistor: SCR; VR . ... voltage regulator;
BT ........... battery H........... hardware triode thyristor breakdown diode
C ........... capacitor HY ......... circulator R ............ resistor W cable; transmission
CP ........... coupler J ... electrical connector RT ......... thermistor path: wire
CR ....... diode: diode (stationary portion); S . switch X e socket
thyristor; varactor jack T (... transformer Y crystal unit (piezo-
DC .. directional coupler ™ ...... terminal board electric or quartz)
DL ..... ... delay line K . .. ... . ... relay T™C ... ... thermocouple Z . tuned cavity: tuned
DS ....... annunciator; L ........ coil: inductor T ......... test point circuit
signaling device M. meter
(audible or visual): MP .. ..... miscellaneous
lamp; LED mechanical part
Table 6-2. Abbreviations (1 of 2)
ABBREVIATIONS
A Lo, ampere COEF .. ..... coefficient EDP ... .. electronic data INT . ......... internal
ac . . alternating current COM......... common processing kg ... .. kilogram
ACCESS ..... accessory COMP .. ... composition ELECT ..... electrolytic kHz . ........ kilohertz
ADJ ....... adjustment COMPL ....... complete ENCAP encapsulated w2 kilohm
A/D analog-to-digital CONN .. ..... connector EXT ......... external kV ... kilovolt
AF .. ... audio frequency CP ...... cadmium plate F oo . 0. .. ... farad Ib ... .. . pound
AFC ... ..... automatic CRT cathode-ray tube FET ....... field-effect LC ........ inductance-
frequency control CTL complementary transistor capacitance
AGC .. ... automatic gain transistor logic F/IF ......... flip-flop LED .. light-emitting diode
control CW .. ... continuous wave FH .......... flat head LF ...... low frequency
AL ......... aluminum [ clockwise FILH ..... fillister head LG ............. long
ALC .. ... automatic level [4] ¢ + R centimeter FM. . frequency modulation LH .......... left hand
control D/A digital-to-analog FP .. ...... front panel LIM ... ......... limit
AM . amplitude modula- dB ........... decibel FREQ ....... frequency LIN linear taper (used
tion dBm decibel referred FXD ........... fixed in parts list)
AMPL ... ..... amplifier to 1 mW - gram in ............ linear
APC automatic phase de ....... direct current GE ........ germanium LK WASH lock washer
control deg .. degree (temperature GHz ......... gigaheriz LO low; local oscillator
ASSY ........ assembly interval or differ- GL ............. glass LOG . ... logarithmic taper
AUX . ... .. ... auxiliary ° ence) GRD .. ... .. ground(ed) (used in parts list)
aAVE L. average e e degree (plane H............. henry leg .. ...... logrithm(ic)
AWG . . American wire ° angle) h . ............. hour LPF ... .. low pass filter
gauge C ... degree Celsius HET ....... heterodyne LV ........ low vcltage
BAL .......... balance ° (centigrade) HEX ... ... .. hexagonal m...... meter (distance)
BCD ... ... binary coded oF .. .. degree Fahrenheit HD ............. head mA .. ...... milliampere
decimal K ....... degree Kelvin HDW . ....... hardware MAX ....... maximum
BD ............ board DEPC deposited carbon HF ...... high frequency M2 L megohm
BECU ...... beryllium DET ......... detector HG .......... mercury MEG meg (108) (used
copper diam . .. ...... diameter HI ............. high in parts list)
BFO ... .. beat frequency DIA diameter (used in HP .. ... Hewlett-Packard MET FLM metal filin
oscillator parts list) HPF ... .. high pass filter MET OX metatlic oxide
BH ........ binder head DIFF AMPL .. differential HR ....... hour (used in MF ... medium frequency;
BKDN ... ... breakdown amplifier parts list) microfarad (used in
BP .......... bandpass div .. .. ... ... division HV .. ...... high voltage parts list)
BPF ... .. bandpass filter DPDT .. ... double-pole, Hz . .......... Hertz MFR ... ... manufacturer
BRS ........... brass double-throw IC . ... integrated circuit mg ......... milligram
BWO ... .. backward-wave DR ............ drive 1D . ..... inside diameter MHz ........ megahertz
oscillator DSB double sideband IF .. ..... intermediate mH ......... millihenry
CAL . ........ calibrate DTL diode transistor frequency mho ............ mho
cew counter-clockwise logic IMPG ... .. impregnated MIN . ....... minimum
CER .......... ceramic DVM digital voltmeter in ... ..., inch min ., .. .. minute (time)
CHAN ... ...... channel ECL emitter coupled INCD .. ... incandescent oL minute (plane
(43 ¢ « U centimeter logic INCL .. ..... include(s) angle)
CMO . . cabinet mouni only EMF | . electromotive force INP ... . ...... input MINAT . ...... miniature
COAX ... ...... coaxial INS . ....... insulation mm ........ millimeter
NOTE
All abbreviations in the parts list will be in upper-case.
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Table 6-2. Abbreviations (2 of 2)

Model 8656 A

MOD ....... modulator
MOM ...... momentary
MOS ....... metal-oxide
semiconductor
ms ........ millisecond
MTG . ....... mounting
MTR meter (indicating
device)
mV .......... millivolt
mVac ...... millivolt, ac
mVde ...... millivolt, de
mVpk millivolt, peak
mVp-p millivolt, peak-
to-peak
mVrms millivolt, rms
mw ... ... milliwatt
MUX ....... multiplex
MY ............ mylar
MA L. microampere
MF .o L. microfarad
MH ..o microhenry
fMmho .. ... .. micromho
Ms........ microsecond
MV oo microvolt
MVac . ..... microvolt, ac
Mvde ... .. microvolt, dc
MVpk microvolt, peak
MVp-p microvolt, peak-
to-peak
MVrms microvolt, rms
MW oo microwatt
nA ........ nanoampere
NC ...... no connection
N/C normally closed
NE ............ neon
NEG ......... negative
nF ......... nanofarad
NIPL ...... nickel plate
N/O ... .. normally open
NOM ........ nominal
NORM . ....... normal
NPN negative-positive-
negative
NPO negative-positive
zero (zero tempera-
ture coefficient)
NRFR .. not recommended
for field replace-
ment
NSR ... .. not separately
replaceable
ns......... nanosecond
nw . ........ nanowatt
OBD order by descrip-

tion

oD ..... outside diameter PWV ... .. peak working
OH ......... oval head voltage
OP AMPL operational RC ......... resistance-
amplifier capacitance
OPT .......... option RECT ........ rectifier
OSC ......... oscillator REF ......... reference
OX ... .. ... ... oxide REG ......... regulated
0Z ... ounce REPL ...... replaceable
S ohm RF .. ... radio frequency
P peak (used in parts RFI1 radio frequency
list) interference
PAM pulse-amplitude RH round head; right
modulation hand
PC ...... printed circuit RLC ........ resistance-
PCM pulse-code modula- inductance-
tion; pulse-count capacitance
modulation RMO . rack mount only
PDM ..... pulse-duration rms ... . root-mean-square
modulation RND . .......... round
pF .. ... L. picofarad ROM read-only memory
PH BRZ phosphor bronze R&P ... .. rack and panel
PHL .......... Phillips RWV reverse working
PIN positive-intrinsic- voltage
negative S scattering parameter
PIV ... .. peak inverse S L. second (time)
voltage Lo second (plane angle)
pk ... L L peak SB..... slow-blow (fuse)
PL ......... phase lock (used in parts list)
PLO ........ phase lock SCR silicon controlled
oscillator rectifier: screw
PM . phase modulation SE .......... selenium
PNP positive-negative- SECT ........ sections
positive SEMICON .. ... semicon-
P/O ... .. part of ductor
POLY ...... polystyrene SHF . ... .. superhigh fre-
PORC ........ porcelain quency
POS . Dositive: position(s) SI............ silicon
(used in parts list) SIL .. .......... silver
POSN ........ position SL ....... . .. ... slide
POT ... .. potentiometer SNR signal-to-noise ratio
PP ... peak-to-peak SPDT .. .... single-pole,
PP peak-to-peak (used double-throw
in parts list) SPG ........... spring
PPM ... .. pulse-position SR .......... split ring
modulation SPST ...... single-pole,
PREAMPL ... preamplifier single-throw
PRF pulse-repetition SSB ... .. single sideband
frequency SST ...... stainless steel
PRR . pulse repetition STL ............ steel
rate SQ .. ... .. square
PS ... ... picosecond SWR standing-wave ratio
PT ... .. ... ... point SYNC .. .... synchronize
PTM . ....... pulse-time T . . timed (slow-blow fuse)
modulation TA .. ... ... tantalum
PWM....... pulse-width TC ........ temperature
modulation compensating
NOTE

All abbreviations in the parts list will be in upper-case.

MULTIPLIERS

Abbreviation Prefix Multiple
T tera 1012
G giga 109
M mega 106
k kilo 103
da deka 10
! deci 101
c centi 102
m milli 103
M micro 1076
n nano 109
P pico 10712
f femto 1015
a atto 1018

terminal
TFT thin-film transistor
TGL ........... toggle
THD . ......... thread
THRU ........ through
3 titanium
TOL ......... tolerance
TRIM . ....... trimmer
TSTR ....... transistor
TTL transistor-transistor
logic
TV ... ... television
TVl television interference
TWT traveling wave tube
U..... micro (10°) (used
in parts list)
UF microfarad (used in
parts list)
UHF . . ultrahigh frequency
UNREG unregulated
2 volt
VA .. ... ... voltampere
Vac . ........ volts, ac
VAR ... .. .. ... variable
vCco voltage-controlled
oscillator
Vde ......... volts, de
VDCW volts, dc, working
(used in parts list)
V() .. .... volts, filtered
VFO variable-frequency
oscillator
VHF . ..... very-high fre-
quency
Vpk ... ..., volts, peak
Vp-p . volts, peak-to-peak
Vrms . ...... volts, rms
VSWR voltage standing
wave ratio
VTO ... ... voltage-tuned
oscillator
VTVM vacuum-tube
voltmeter
VXy..... volts, switched
W .o watt
W/ oo with
w1V working inverse
voltage
WW oL wirewound
WO ......... without
YIG yttrium-iron-garnet
Zo ....... characteristic
impedance

time delay
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Table 6-3. Replaceable Parts

Replaceable Parts

T
Reference HP Part |c e Mfr
Designation Number |D Qty Description Code Mfr Part Number

Al 18656~60065 | 7 1 KEYROARD ASGEMELY 28480 08656-60065

Al 1251-5923 [ 1 CONNECTOR 14-PIN M POST TYPE 28480 1251-5923

A161 G060-9436 7 48 PUSHRUTTON SWITCH P,C. MOUNT 28480 5060-9436

5041-1805 8 1 KEY CAP, HALF 'V’ 28480 S041-1809

A182 S5060-9436 7 PUSHEUTTON SWITCH P.C, MOUNT 28480 5060-9436

S041-1793 3 1 KEY CAP, HALF ’‘SEQ’ 28480 50411793
A153 S060-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 G5060-9436
G041-1806 ? 1 KEY CAP, HALF "MV’ 2848610 G041-1806
A154 5060-92436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 5060-92436
S5041-178%9 7 1 KEY CAP, HALF ‘STORE~ 28480 5041-1789
A185 5060-9436 7 PUSHBUTTON SWITCH P.LC. MOUNT 28480 S5060-2436
5041-1807 0 1 KEY CAP, HALF ‘uy’ 28480 50411807
A156 S060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-9436
G041-1790 [} 1 KEY CAP, HALF ‘RECALL” 28480 5041-1790
A1S7 S060-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 5060-2436
5041~-1792 2 1 KEY CAP, HALF ‘LOCAL~ 28480 5041-1792
A168 5060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-9436
5041-1791 1 1 KEY CAP, HALF ‘DISPLAY’ 28480 5041~1791
A159 G5060-92436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S5041-1796 & 1 KEY CAP, HALF ‘MHZ’ 28480 50411796
A1810 9060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 $060-9436
S041-1802 S 1 KEY CAP, HALF ‘DBM’ 28480 50411802
A1511 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 5060~-9436
5041-1795 S 1 KEY CAP, HALF ‘KHZ’ 28480 50411795
A1S12 S060-9436 7 PUSHRUTTON SWITCH P.C. MDUNT 28480 5060-9436
50411803 [ 1 KEY CAP, HALF ‘DBF’ 28480 5041-1803
A1G613 5060-9436 7 PUSHBUTTON SWITCH P.C. MODUNT 28480 5060-7436
5041-1800 3 1 KEY CAP, HALF ‘%’ 28480 50411800
A1S5t4 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1801 4 1 KEY CAP, HALF ‘DB’ 28480 50411801
A1515 S5060-9436 7 PUSHRUTTON SWITCH P.C, MDUNT 28480 S5060-9436
50411813 8 1 KEY CAP, HALF ‘BACKSPACE’ 28480 5041-1813
A1S16 5060~9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S041-1804 7 1 KEY CAP, HALF ‘EMF~ 28480 5041 -1804
A1G17 B5060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-2436
5041-1784 4 1 KEY CAP, HALF ‘NUMBER 8~ 28480 5041-1786
A1518 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 284840 S060-9436
G041-1784 2 2 KEY CAP, HALF ‘NUMBER 9~ 28480 5041-1784
A1519 5060-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S5060-9434
5041-1783 1 1 KEY CAP, HALF ‘NUMBER 5~ 28480 5841-1783
A1820 5060-9436 7 PUSHRUTTON SWITCH P.C, MOUNT 28480 5060-9438
50411784 2 KEY CAP, HALF ‘NUMBER &7 28480 50411784
Al1S821 506092436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 HB060-9436
5041-1780 8 1 KEY CAP, HALF ‘NUMBER 2~ 28480 5041-1780
A1822 5060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 284890 5060-2436
5041-1781 9 1 KEY CAP, HALF ‘NUMBER 3~ 28480 5041-1781
A1S23 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1787 5 1 KEY CAP, HALF ‘DECIMAL POINT‘ 28480 50411787
A1524 5060-9436 7 PUSHRUTTON SWITCH P.C. MDUNT 28480 5060-7436
5041-1788 & 1 KEY CAP, HALF ‘MINUS~ 2848340 5041-1788
A16525 S5060-9436 7 PUSHEBUTTON SWITCH P.C., NOUNT 28480 5060-9436
50411814 14 1 KEY CAP, FULL ‘AMPTD’ 28480 G5041-1814
A1526 S060-9436 7 PUSHRBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-178% 3 1 KEY CAP, HALF ‘NUMBER 7~ 28480 5041-1785
A1827 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
G041-1799 14 8 KEY CAP, HALF ‘INCREMENT AMPTD’ 284890 5041~1799
A1528 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 G060-92436
©041-1782 0 1 KEY CAP, HALF “NUMBER 4- 28480 5041-1782
A1529 5060-9436 7 PUSHBUTTON SWITCH P,C. MODUNT 28480 5060-9436
G041-1799 ? KEY CAP, HALF ‘DECREMENT AMPTD’ 28480 5041-1799
A1830 S5060~-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 5060-2436
5041-1779 b 1 KEY CAP, HALF ‘NUMBER 1~ 28480 9041-1779
A1831 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041~-181%5 0 1 KEY CAP,SMALL DOUBLE FULL “INCR SET’ 28480 5041-1815
A1532 5060-9436 7 PUSHRUTTON SWITCH P.C., MOUNT 28480 5060-9436
50411778 4 1 KEY CAP, HALF ‘NUMBER 0~ 28480 5041-1778
A1833 5060-2436 7 PUSHBUTTON SWITCH P.C. MDUNT 28480 5060-9436
S041-1627 2 1 KEY CAP, FULL ‘FM‘ 28480 S5041-1627
A1534 5060~-9436 7 PUSHREUTTON SWITCH P.C. MDUNT 28480 5060-9436
5041-1630 7 1 KEY CAP, DOUBLE FULL ‘FRERUENCY‘ 28480 5041-14630

A1535 S060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060-9436

5041~1799 ? KEY CAP, HALF “INCREMENT FM~ 284890 5041~1799

A1536 5060-9436 7 PUSHEBUTTON SWITCH P.C, MOUNT 28480 9060-7436

50411808 1 1 KEY CAP, HALF ‘CDARSE TUNE~’ 28480 5641~-1808

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Model 8656A

Reference HP Part |c| 4 ‘g Mfr
: g t Description Mfr Part Number
Designation Number (D \ scriptio Code a umbe
A1537 5060~-9436 7 PUSHEBUTTON SWITCH P.C. MOUNT 28480 5060-7436
5041-1799 9 KEY CAP, HALF ‘INCREMENT FREQ’ 28480 5041-1799
A1538 5060-2436 7 PUSHERUTTON SWITCH P.C., MOUNT 28480 5060-9436
50411799 9 KEY CAP, HALF ‘DECREMENT FREQ’ 28480 5041-1799
A1639 5060-9436 7 PUSHEUTTON SWITCH P.C. MDUNT 28480 5060-9436
5041-1809 2 1 KEY CAP, HALF ‘FINE TUNE’ 28480 $041~1809
A1540 5060-9436 7 PUSHRUTTON SWITCH P.C, MOUNT 28480 5060-9436
5041-1799 9 KEY CAP, HALF ‘DECREMENT FM~’ 28480 5041-1799
A1541 5060-9436 7 PUSHEUTTON SWITCH P.C, MOUNT 28480 5060-9436
5041-1794 4 1 KEY CAP, HALF ‘EXT’ 284840 50411774
A1542 9060-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 5060-9436
G5041-1628 3 1 KEY CAP, FULL ‘AM’ 28480 50411628
A1S543 S5060-9436 7 PUSHEUTTON SWITCH P.C., MDUNT 28480 5060-9436
5041-1810 S 1 KEY CAP, HALF “INT 400 HZ- 28489 50411810
A1544 5060~9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060-9436
50411799 9 KEY CAP, HALF ‘INCREMENT AM‘ 2848¢ 5041-1799
A1545 5060-9436 7 PUSHEUTTON SWITCH P.C., MOUNT 28480 S5060-9436
5041-1811 [ 1 KEY CAP, HALF “INT 1 KHZ’ 28480 S041-1811
A1546 5060-9436 7 PUSHEUTTON SWITCH P.C, MOUNT 28480 5060-9436
5041-1812 7 1 KEY CAP, HALF ‘HP-IB ADRS’ 28480 5041-1812
A1547 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 5060-2436
5041-1797 7 1 KEY CAP, HALF ‘OFF’ 284890 S041-1797
A1648 S5060-7436 7 PUSHEBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1799 ? KEY CAP, HALF ‘DECREMENT AM’ 284890 5041-1799
A1549 3101-2382 4 1 SWITCH, TOGGLE SPDT 28480 3101-2382
0520-015% 1] 2 SCREW-MACH 2-56 ,125-IN-LG PAN-HD~PDZI 00000 ORDER BY DESCRIPTION
2190-0890 1 2 WASHER-L.K HLCL NO. 2 .08B-IN-ID 28480 2190-0820
2420-0001 3 2 NUT-HEX-W/LKWR &-32-THD ,109-IN~-THK 00000 ORDER BY DESCRIPTION
0865620025 | 5 2 STANDOFF-SWITCH 28480 08656-20025
A2 08656-60009 | @ 1 DISPLAY ASSEMBLY 28480 18656-60009
A2Ct 0180-0100 3 S CAPACITOR~FXD 4.7UF+-18% 35VDC TA 56289 150D475X?035R2
ARC2 01603879 7 20 CAPACITOR-FXD .81UF +-20%Z 100VDC CER 28480 1160-3879
A2C3 0160~-3879 7 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879
ARC4Y 0160~3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A2CS 0160-3879 7 CAPACITOR~FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A2CE 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
A2C7 0160-3879 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-3879
AZC8 061460-3879 7 CAPACITOR-FXD ,01UF +-20% 180VDC CER 28480 01603879
A2C9 0160-3879 7 CAPACITOR~FXD .81UF +-20% 100VDC CER 284810 0140-3879
A2C10 0160-387% 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160~-3879
A2C11 01460-3879 7 CAPACITOR-FXD ,01UF +-20% 180VDC CER 28480 01606-3879
ARC12 0160-0573 2 1 CAPACITOR-FXD A700PF +-20% 100VDC CER 28480 6160-8573
A2C13 0160-3878 6 82 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-23878
A2DS1 1990-0486 6 19 LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=3ZV 28480 5082-4684
1400-1008 1 19 STANDDFF-LED 284890 1400-1008
A2DS2 1990-0486 & LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 28480 5082-4684
1400-1008 1 STANDOFF—-LED 28480 1400-1008
A2DS83 1990-0486 & LED~LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 28480 5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
A2DS4 1990-0486 & LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=GSV 28480 S082-4684
1400-1008 1 STANDOFF~LED 28480 1480-1008
A2DSY 1990~0486 & LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=5V 28480 5082~-4684
1400-1008 1 STANDOFF-LED 284840 1400-1008
ARDSE 1990~0486 [ LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=GV 28480 5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
A2DS7 1990~-0486 b LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=SV 28480 50824684
1400-1008 1 STANDOFF~LED 28489 1400-1008
A2DS8 19%0-0486 & LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVUR=5V 28480 $5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
AZDS? 1990-0486 ) LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 28480 5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
A2DS10 19900486 b LED-LAMP LUM-INT=1MCD IF=208MA-MAX BUR=GV 28480 5082~4684
1400-10908 1 STANDOFF-LED 28480 1400-1008
A2DS11 1990-0486 b LED-LAMP LUM~-INT=1MCD IF=20MA-MAX BUR=GY 28480 5082-4684
1400-1008 1 STANDOFF-LED 284840 1400-1008
A2DS12 1990-0486 & LED~LAMP LUM~INT=1MCD IF=20MA-MAX BVR=5V 28480 5082-4684
1400~-1008 1 STANDOFF-LED 28489 1400-1008
A2DS513 1990-0486 ) LED~LAMP LUM-INT=1MCD IF=20MA-MAX BUR=SV 28480 S082-4684
1400-1008 1 STANDOFF~LED 284810 1400-1008
AZ2DS14 1990~-0486 & LED-LAMP LUM~INT=1MCD IF=20MA~MAX BUR=SV 28480 5082-46484
1400-1008 1 STANDOFF-LED 28480 1400-1008
A2DS15 1990-0486 [ LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=ZV 28480 G082-4684
1400-1008 1 STANDOFF-LED 28480 1480~-1008
A2DS16 19900486 & LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=SV 28480 S5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
A2DS17 1990-0486 6 LED-LAMP LUM—-INT=1MCD IF=20MA-MAX BUR=3V 28480 5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008
AZDS18 1990~-0486 [ LED~LAMP LUM~INT=1MCD IF=20MA-MAX BUR=5V 28480 5082-4684
1400~-1808 Ll STANDOFF~LED 28480 1400-1008

6-6

See introduction to this section for ordering information
*Indicates factory selected value



Model 8656A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c i Mfr
« A ri
Designation Number |0 Qty Description Code Mfr Part Number
L

A2DS19 19900486 & LED-LAMP LUM~INT=1MCD IF=20MA-MAX BVR=5V 28480 S5082-4684
1400-1008 1 STANDOFF-LED 28480 1400-1008

A2T1 1251-5343 8 1 CONNECTOR 12-PIN M POST TYPE 28480 1251-5343

ARI2 1251-5922 ? 1 CONNECTOR 14-PIN M POST TYPE 28480 1251-5922

A2MP1 08656-00008 | 2 4 FRONT PANEL, REAR EBRACKET 28480 08656-00008
2360-0113 2 29 BSCREW-MACH 6-32 ,205-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION

AZ2R1 1810-0275 1 1 NETWORK, RES 1K 10-PIN-SIP .1-PIN-SPCG 61121 2104102

AZRZ 18100206 8 1 NETWORK, RES 10K 8-PIN-SIP .1PIN-SPCGE 061121 208A103

A2R3 0757-0279 0 5 RESISTOR 3.16K 1% ,125W F TC=0+-100 24346 Ca-1/8-T0-3161-F

APR4 0698-3161 9 2 RESISTOR 38.3K 1% .129W F TC=0+-100 24546 C4-1/8-T0~3832-F

A2RS 0757-0443 0 1 RESISTOR 11K 1% ,125W F TC=0+-100 24544 Ca-1/8-T0~-1102~F

ARG 18100402 & 12 NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG 61121 316B331

ARZR7 1810-0402 6 NETWORK, RES 330 16~PIN-DIP .1-PIN-SPCG 81121 316B331

AZRB 1810-0402 & NETWORK, RES 330 16-PIN-DIP .1-PIN-SPCG 01121 316H331

AZRY 1810~0402 & NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG 011121 31 6R331

A2R10 18100402 &6 NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG 61121 316B331

A2R11 1810-0402 6 NETWORK, RES 330 16-PIN-DIP .1-PIN-SPLG 81121 3168331

ARRI2 1810-0402 6 NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG 01121 3168331

A2R13 0757-0797 7 1 RESISTOR 90.9 1% .5W F TC=0+-100 28480 0757-0797

ARR14 1810-0402 6 NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG D121 3168331

AZR1S5 1810-0403 7 2 NETWORK-RESISTOR R1-R15: 330 OHM+-2% 01121 316A331

AZR16 1810-0402 & NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG 01121 316B331

A2R17 1810-0402 6 NETWORK, RES 330 14-PIN-DIP .1-PIN-SPCG 01121 316B331

A2R1B 1810~0402 b NETWORK, RES 330 16-PIN-DIP ,1-PIN-SPCG g1121 316B331

A2R19 0698~3446 3 b RESISTOR 383 1% ,125W F TC=0+-100 24546 C4-1/8-T0-383R~F

AZ2R20 06983441 8 12 RESISTOR 215 1% ,125W F TC=0+-100 24546 C4-1/8-T0-215R-F

AZ2R21 0698-3441 8 RESISTOR 215 1% .1254 F TC=0+-100 24344 C4-1/8~-T0-215R-F

A2R22 1810-0403 7 NETWORK-RESISYOR R1-R15: 330 OHM+-2% 01121 316A331

A2R23 1810-0402 & NETWORK, RES 330 16-PIN-DIP .1-PIN-SPCG 01121 316B331

AZNR24 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0~-215R-F

AZR2S 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1001-F

A2TP1 03460-0077 =3 9 TERMINAL~STUD SGL~TUR SWGFRM-MTG 28480 0340-0077

A2TP2 0360-0077 S5 TERMINAL-STUD SGL-TUR SWGFRM-MTG 284840 0360-0077

A2TP3 0360-0077 S TERMINAL-STUD S5GL-TUR SUGFRM-MTG 28480 03600077

A2TP4 0360~0077 5 TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

A2TPS 0360~0077 S TERMINAL~-STUD SGL-~TUR SWGFRM-MTG 284840 0360-00877

A2TP6 06360-0077 ] TERMINAL~STUD SGL~TUR SWGFRM-MTG 28480 0360~0077

ARTP7 1251~-0600 0 53 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ SQ 28480 12510600

A2TPB 1251-0600 0 CONNECTOR~SGL CONT PIN 1.14-MM-RSC-SZ 8Q 28480 1251-6600

AZ2TPY 1251~0600 ] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251-0600

A2TP10 1251-0600 1] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251-0600

A2TP11 1251-0600 0 CONNECTOR-SGL. CONT PIN 1,14-MM-BSC-85Z 8Q 28480 1251-0600

A2TP12 1251-0600 L1} CONNECTOR-SGL. CONT PIN 1.,14-MM-BSC-5Z S/ 28480 1251-0600

AZTPIZ 0360~-0077 ] TERMINAL-STUD SGL-TUR SWGFRM-MTG 284810 03460-0077

ARTP14 0360-0077 13 TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

ARTP1S 0360-0077 S TERMINAL~STUD SGL-TUR SUGFRM-MTG 28480 0360-0077

A2U1 1820~-2056 1 4 IC FF TTL LS D~TYPE POS-EDGE-TRIG COM 01295 SN74L5378N

A2U2 1820~-18%58 9 2 IC FF TTL LS D-TYPE GCTL 01295 SN741.8377N

A2U3 1820-1560 0 2 IC SHF-RGTR CMDS D-TYPE SERIAL-IN 27014 MM74C165N

A2U4 19900592 S 13 DISPLAY-NUM-SEG 1~CHAR .43-H 28480 5082-7653
1200~-0859 4 14 SOCKET-IC 14-CONT DIP DIP-S5LDR 28480 1200-0839

A2US 1990-0592 ] DISPLAY-NUM-SEG 1-CHAR ,43-H 28480 5082~7653
1200~085% 4 SOCKET-IC 14~CONT DIP DIP-SLDR 28480 1200-0859

A2UG 1990-0592 5 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082-7653
1200~0859 4 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-085%%

A2U7 19900592 < DISPLAY-NUM-~S5EG 1-CHAR .43-H 28480 5082-7653
12000859 4 SOCKET~IC 14-CONT DIP DIP-SLDR 28480 1200~-0859

A2UB 19900592 S DISPLAY-NUM-SEG 1-CHAR .43-H 28480 %5082~7653
1200-0859 4 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0859

A2U9 1990-0592 S DISPLAY~NUM~-SEG 1-CHAR .43-H 28480 5082~7653
1200-0839 4 SOCKET~IC 14-CONT DIP DIP-SLDR 28480 1200~085%9

A2U10 19900592 S DISPLAY-NUM-SEf; 1-CHAR ,43-H 28480 S082-7653
1200-0859 4 SOCKET-IC 14~-CONT DIP DIP-SLDR 28480 1200-0859

A2U11 19900592 ] DISPLAY-NUM-SEG 1—-CHAR .43-H 28480 H082-7653
1200-0859 4 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200~0859

A2U12 1990-0592 5 DISPLAY-NUM~SEG 1~CHAR .43-H 28480 5082-7653
1200-0859 4 SOCKET-IC 14~CONT DIP DIP-SLDR 28480 1200-0859

A2U13 1990-0592 5 DISPLAY-NUM~SEG 1~CHAR .43-H 28480 5082-7653
1200~-0859 4 SOCKET~IC 14-CONT DIP DIP-SLDR 28480 1200~-0859

A2U14 1990-0681 3 1 DISPLAY~AN~SEG 1~CHAR ,408-H RED 284810 5082-7656
1200-0859% 4 SOCKET-IC 14~CONT DIP DIP-SLDR 28480 1200-0859

A2U1S 1990-05%92 S DISPLAY~-NUM-SEG 1-CHAR .43-H 28480 S082~7653
12006-0859 4 SOCKET-IC 14~CONT DIP DIP-SLDR 28480 1200-0859

A2U16 1998-0592 5 DISPLAY-NUM-SEG 1~CHAR ,43-H 28480 5082-7653
1200-0859 4 SOCKET~IC 14-CONT DIP DIP-SLDR 28480 1280-0859

See introduction to this section for ordering information
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A2U17 19290~-0592 S DISPLAY-NUM-SEG 1-CHAR ,43-H 28480 5082-7653
1200~-0859 4 SOCKET~IC 14-CONT DIP DIP-SLDR 28480 1200~-0859
AZU18 1820-15610 0 IC SHF-RGTR CMDS D-TYPE SERIAL-IN 27014 MM74C1 65N
A2U19 1820-1316 4 i IC GATE CMOS 8-1INP 01921 CDa048AE
A20U20 1820-0618 7 3 IC BFR TTL NON-INV HEX 01295 BN7417N
AZU21 1820-2186 8 2 IC DRVR TTL LED DRVR 7~INP 01295 SN75497N
A2U22 1820-2186 8 IC DRVYR TTL LED DRVR 7-INP 01295 BN75497N
A2U23 1820-1433 & 2 IC SHF-RGTR TTL LS R~S SERIAL-IN PRL-0OUT 01295 SN74L.5164N
A2U24 1820-1433 6 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 01295 SN74LS164N
AZ2U2S 1820-1216 3 4 IC DCDR TTL LS 3~-TO-8-LINE 3-INP 01295 SN74LS138N
A2U26 1820-1216 3 IC DCDR TTL LS 3~TO-8-LINE 3-INP 01295 BN74LS138N
A2U27 1820-1413 2 12 IC DCDR CMOS BCD~TO-7-SEG 4-TO-7-LINE 01928 CDAS11BE
A2U28 1820-1423 4 6 IC MV TTL LS MONOSTEL RETRIG DUAL 01295 SN74L8123N
AZUR29 1826~-1413 2 IC DCDR CMOS RCD-TO-7-8EG 4-TO-7-LINE 01928 CDA%S11BE
A2U30 1820-2656 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L5378N
A2U31 1820-1413 2 1C DCDR CMOS BCD-TD-7-SEG 4-TO-7-LINE 01928 CDA%11BE
A2U32 1B20-1413 2 IC DCDR CMOS BCD-TD-7-SEG 4-TD-7-LINE D192R CDAS11RE
AZU33 1820~1413 2 IC DCDR CMOS EBCD~TO-7-SEG 4-TO-7-LINE 01928 CD4511BE
A2U34 1820-1413 2 I1C DCDR CMOS BCD-TO-7~SEG 4-TO-7~LINE 01928 CD4511EKE
AZU3IS 1820-1413 2 IC DGCDR CMODS BCD-TO-7~-SEG 4-TO-7-LINE 0192R CD4S11RE
A2U36 1820-1413 2 IC DCDR CMDS BCD~TO-7-5EG 4-TO-7-LINE 0192B CD4511BE
ARU37 1820-1413 2 IC DCDR CMOS BCD-TO-7-8SEG 4-TO-7-LINE 01928 CDAS11BE
A2U38 1820-2056 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS378N
A2U39 1820-1413 2 IC DCDR CMOS BCD-TO-7-SEG 4-TO-7~LINE 01921 CDAS11BE
AZ2U40 1820-1413 2 IC DCDR CMODS BCD-TO~7-SEG 4-TO-7-LINE 4192k CD4511RE
A2U41 1820-1413 2 IC DCDR CMDS BCD-TO-7-SEG 4-TD-7-LINE 01928 CD4511RE
A2U42 1820-1858 ? IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
A3 0865660003 | 3 1 LOW FREQUENCY LDOP ASSEMBLY 28480 08656-60003
A3C1 0180-0197 8 CAPACITOR-FXD 2.2UF+-10X% 20VDC TA 56289 150D225X9020A2
A3C2 0180-0197 8 CAPACITOR~FXD 2.2UF+-10% 20VDC TA 56289 150D225X2020A2
A3C3 0180-0197 8 CAPACITOR-FXD 2.2UF+-10X%X 20VDC TA 56289 150D225XP020A2
A3Ca 0160~-057% 4 CAPACITOR-FXD ,047UF +-20% S0VUDC CER 28480 01600575
A3CS 0160-0575 4 CAPACITOR~FXD .047UF +-20% S0VDC CER 28480 0160-0575
A3CH 0160-0575 4 CAPACITOR-FXD ,047UF +-20% S0VDC CER 28480 0160-057S
A3C7 0160-0575 4 CAPACITOR-FXD ,047UF +-20% S0VDC CER 28480 0160-0575
A3CE 81603878 &6 CAPACITOR-FXD 1000PF +-20% 100VUDC CER 28480 0160-3878
A3CY 0160-2055 9 CAPACITOR~FXD ,01UF +80-20% 100VUDC CER 28480 0160-205%
A3C10 0160-057S 4 CAPACITOR-FXD ,047UF +-20% S0VDC CER 28480 0160-0575
A3C11 0160-3878 6 CAPACITOR-FXD 1000PF +-207% 100VDC CER 28480 0160-3878
A3C12 0160-3878 & CAPACITOR-FXD 1000PF +~20% 100VDC CER 28480 01603878
A3C13 0160-0575 4 CAPACITDR-FXD .047UF +-20%Z S0VDC CER 28480 0160-0575
A3C14 0160-4082 & CAPACITOR-FDTHRU 1000PF 20% 200V CER 28480 8160-4082
(INCLUDES MOUNTING HARDWARE)
A3C1S 0160-2437 1 i CAPACITOR~-FDTHRU S000PF +80 -20% 200V 28480 0160-2437
A3C16 9160-4378 S 1 CAPACITOR-FXD 1000PF +-5% 200VDC CER 51642 208~-200-NP0O-102T
A3C17 0160-4350 1 1 CAPACITOR-FXD &8PF +-5% 200VDC CER 0+-30 28480 01604350
A3C18 0160-4386 3 2 CAPACITOR-FXD 33PF +-5% 200VDC CER 08+-30 51642 200-200-NP0-330T
A3C1? 01600434 4 2 CAPACITOR~FXD 10PF +-,1PF S500VDC CER 28480 0160-0434
A3C20 6160-0700 7 1 CAPACITDR-FXD 150PF +-108% 100VUDC CER 28480 0160-0700
A3C21 61600375 2 4 CAPACITOR-FXD 2.2PF +-,1PF 300VUDC CER 28480 0160-0375
A3C22 0160-0434 4 CAPACITOR-FXD 10PF +~,1PF 500VDC CER 28480 0160-0434
ABC23 0160-0575 4 CAPACITOR-FXD .047UF +-20% S0VDC CER 28480 0160~0575
A3C24 8160-3022 2 CAPACITOR-FXD 16PF +-12 S00VDC CER 0+-30 28480 0160-3022
A3C2S 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A3C26 0160-0375 2 CAPACITOR-FXD 2,2PF +-.1PF 300VDC CER 28480 0160-0375
A3C27 0160-4521 8 CAPACITOR-FXD 1{2PF +-5% 200VDC CER 0+-30 S51642 260-200~-NP0-1207
A3C28 0160-0375 4 CAPACITOR-FXD .047UF +-20% S0VDC CER 28480 0160-0575
A3C29 0160-057S 4 CAPACITOR~FXD ,047UF +~20% SOVDC CER 28480 0160-0575
A3C30 6160-3873 1 CAPACITOR-FXD 4,7PF +-,5PF 200VDC CER 284840 0160-3873
A3C31 0121-0448 8 CAPACITOR~V TRMR-CER 2.95-5PF 63V PC~MTG 28480 0121-0448
A3C32 0160-2236 8 CAPACITOR-FXD 1PF +-,25PF S00VDC CER 28480 0160-2236
A3C33 8160-3878 &6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AJC34 0160~3878 ) CAPACITOR~FXD 1008PF +-20% 100VUDC CER 284810 0160-3878
A3C3S 0160~-0575 4 CAPACITOR~FXD .047UF +-20% S0VUDC CER 28480 01606-0575
A3C356 0160-0575 4 CAPACITOR-FXD .047UF +-20% S0VDC CER 28480 0160-0S575
A3C37 01603878 b CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A3C38 0160-0154 S 3 CAPACITOR~FXD 2200PF +-10% 200VDC POLYE 28481 0160-0154
ABC3? 8160-0161 4 2 CAPACITOR-FXD .01UF +-10% 200VDC POLYE 28480 0160~-0161
A3CA0 0160-0575 4 CAPACITOR-FXD .047UF +-20% S0VUDC CER 28480 0160-0575
ABCA1 0160-4764 1 2 CAPACITOR-FXD 150PF +-5X% 100VDC CER 28480 01604764
A3C42 0160-0300 3 1 CAPACITOR-FXD 2700PF +-10% 200VDC POLYE 28480 0160-0300
A3CA3 8170~0040 9 2 CAPACITOR-FXD ,047UF +-10% 200VDC POLYE 56289 292P47392
A3CA4 0160-0154 S CAPACITOR-FXD 2200PF +-18% 200VDC POLYE 28480 0160-0154
E — P £ B -
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A3CAS 0160-0194 3 1 CAPACITOR-FXD ,015UF +-10% 200VDC POLYE 28480 80160-0194
A3C44 0160-0161 4 CAPACITOR~FXD ,81UF +-10% 200VDC POLYE 28480 0160-0141

A3C47 0180-0100 3 CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 150D475X9035R2
AZCA8 0180-0100 3 CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 130D475X?2035B2
A3CA9 0160-4231 7 1 CAPACITOR-FXD 4700PF +-5% S0VUDC 284810 0160-4231
A3CS0 0160-0153 4 2 CAPACITOR-FXD 1000PF +-10% 200VDC POLYE 28480 0160-0153

A3CH1 0160-3072 2 S CAPACITOR-FXD 1UF +-10% 100VDC MET-POLYE 28480 0160-3072
AZCS2 0160-3072 2 CAPACITOR-FXD 1UF +-107% 100UDC MET-POLYE 28480 0160-3072

AJCE3 0160-3072 2 CAPACITOR-FXD 1UF +-10% 100VDC MET-POLYE 28480 0160-3072
A3CS4 0160-4929 0 1 CAPACITOR-FXD ,022UF +-2% 100VDC CER S6289 SCCOG223X21000S
A3CSS 0160-3916 3 1 CAPACITOR-FXD 220PF +-2X 100VDC CER 51642 200-100-NPO-2216G
A3BCEs 0180-2104 1 1 CAPACITOR-FXD 40UF+-20% 30VUDC TA 06001 &6FF214367

A3CS7 0189-0228 6 1 CAPACITOR~FXD 22UF+-10% 15VDC TA 56289 150D226X701582
A3CE8 3180-1746 S 1 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X92020B2
A3CS? 0160-0154 S CAPACITOR-FXD 2200PF +-10% 200VDC POLYE 284810 0160-0154
A3C60 0180-0229 7 3 CAPACITOR-FXD 33UF+-10%Z 10VDC TA 56289 1500336X9010B2
A3CH61 6160-2453 1 2 CAPACITOR-FXD .22UF +-10Z 80VDC POLYE 284890 8160-2453
A3CoH2 0160-2453 1 CAPACITOR-FXD ,22UF +~10% 80VDC POLYE 28480 01602453

A3CH3 0180-0291 3 10 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 15001 05X90354A2
A3C64 6160~2208 4 1 CAPACITOR-FXD 330PF +-5% 300VDC MICA 28480 0160-2208

A3CLS 0180-2216 & 1 CAPACITOR-FXD 3S50UF+75-10% 16VDC AL 56289 30D357G016DH2
A3CsL 0160-23907 4 1 CAPACITOR-FXD 47PF +-5% 300VDC MICA 28480 8160-2307

A3C67 0160-4653 7 1 CAPACITOR-FXD .1UF +-5X 100VUDC MET-POLYP 284810 0160-4653
A3C68 0180-0291 3 CAPACITOR~FXD 1UF+~102% 35VUDC TA 56289 150D109X203542
A3C6? 0160-3072 2 CAPACITOR~FXD 1UF +-10X% 100VDC MET-POLYE 28480 08160-3072
A3C70 0160-3661 S 1 CAPACITOR-FXD .1UF +-5%Z S0VUDC MET-POLYC 28480 01460-3661
A3C71 0160~-0153 4 CAPACITOR-FXD 1000PF +-10% 200VDC POLYE 28480 81606-0153
A3C72 0160-0162 S 1 CAPACITOR-FXD ,022UF +-10% 200VDC POLYE 28489 0160~0162
A3C73 0170-0049 ? CAPACITOR-FXD .047UF +~10% 200VDC POLYE 56289 292P47392
A3C74 0160-0575 4 CAPACITOR-FXD .047UF +-20% S8UDC CER 28480 01600575
A3C7S 0180-2206 4 1 CAPACITOR-FXD 640UF+-10% 6VDC TA 56289 150D606X9006E2
A3C76 0140-0196 3 2 CAPACITOR-FXD 150PF +-5%Z 300VDC MICA 72136 DM15F151T0300WVICR
A3C77 0160-2259 5 1 CAPACITOR-FXD 12PF +-5% S00VDC CER 8+-30 28480 01602259
A3C78 0160-05735 4 CAPACITOR~FXD .047UF +-20% S0VDC CER 28480 01600575

A3C79 0160-0575 4 CAPACITOR-FXD ,047UF +-20% S0VUDC CER 28480 0160-0575
A3C80 01600575 4 CAPACITOR-FXD .047UF +-20% S0VDC CER 28480 0160-0575
A3C81 0160-3072 2 CAPACITOR-FXD 1UF +-10X 100VDC MET-POLYE 28480 0160-3072
A3C82 0160-0570 7 2 CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 SO24EM100RD221M
A3C83 0180-0094 4 2 CAPACITOR-FXD 100UF+75-10% 25VDC AL 56289 3001076G025pD2
A3C84 0160-0575 4 CAPACITOR-FXD ,047UF +-20% 58VDC CER 28480 0160-0575
A3C8S 0140-0196 3 CAPACITOR-FXD 150PF +-5% 300VDC MICA 72136 DM1GF151J0300WV1ICR
ABCBs 6121-0061 1 1 CAPACITOR~V TRMR-CER 5.5-18PF 350V 52763 304322 5.5/18PF NPO
A3C87 0160-0574 3 3 CAPACITOR-FXD ,022UF +-20% 100VUDC CER 28480 68160-0574
AXCB8 0140-0205 S 1 CAPACITOR-FXD 62PF +-5% 300VDC MICA 72136 DM1SE620I0300WVICR
A3C8Y? 0160-4387 4 1 CAPACITOR-FXD 47PF +-35X 200VDC CER 0+-30 28480 0160~4387
A3C90 0160-057% 4 CAPACITOR-FXD .047UF +-20% S0VDC CER 28480 0160-057%
A3C?1 0189~-0094 4 CAPACITOR-FXD 100UF+75-10% 25VDC AL 56289 30D107G025DD2
A3CT2 0160-0575 4 CAPACITOR-FXD .047UF +-20% SO0VDC CER 28480 01606~0575
A3C93 0160-0575 4 CAPACITOR-FXD ,047UF +-20% 50VDC CER 28480 0160-0575
A3ZC?4 6160-0579 4 CAPACITOR-FXD ,047UF +-20% S0VDC CER 28480 61600575

A3C9S 8160-0575 4 CAPACITOR~FXD .047UF +-20% S0VDC CER 28480 0160-057S
AZC96 0160-438% 2 1 CAPACITOR~FXD 15PF +-5XZ 200VDC CER 0+-30 51642 200-200-NPO~-150T
A3C97 0160-3878 & CAPACITOR~FXD 10D0PF +-20% 100VDC CER 28480 0160-3878
A3CR1 0122-006%5 7 3 DIODE-VVC 29PF 3% 28480 0122-0065

A3CR2 1901-0179 7 b DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1201-0179
A3CR3 1901-0179 7 DIODE-SWITCHING 15V S0MA 750PS DO-7 284890 1901-06179

A3CRA4 1901-0050 3 56 DIODE~SWITCHING B0V 200MA 2NS DO-35 28480 17201-0050
AZCRS 1201-0050 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 28480 1901-6050

A3CR6 1901-00590 3 DIODE-SWITCHING B0V 200MA 2NS DD-35 28480 1901-0050
ABCR7 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 28480 1901-0050

A3CR8 12010050 3 DIODE-SWITCHING B0V 200MA 2NS D0O-35 28480 1901-0050
A3ZCR? 1901-0586 0 3 DIODE~GEN PRP 30V 25MA TO-72 28480 1901-0586
A3CR10 1901~-0586 [ DIODE-GEN PRP 30V 25MA TD-72 28480 1961-0586
A3CR11 1701-0586 0 DIODE-GEN PRP 30V 23MA TO-72 28480 1201-0586
A3CR12 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
A3CR13 1901~0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-06050
A3CR14 1901-0050 3 DIODE-SWITCHING 80V 208MA 2NS DO-35 28480 1901-0050
A3CR1S 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DD-35 28480 1901-0050
A3CR16 1901-0527 9 1 DIODE-CUR RGLTR 75V DO-7 28480 1901-0527
A3ZCR17 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1201-0050
A3CR18 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR19 1901-0050 3 DIDDE-SWITCKING 80V 200MA 2NS DO-3%5 28480 1901-0050
A3CR2D 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1961-0050
A3CR21 1901~0539 3 2 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CR22 1981-0539 3 DIODDE-SM SIG SCHOTTKY 28480 1901-0539
A3CR23 1201 -0535 9 4 DIODE-SM SIG SCHOTTKY 28480 1901-0535
A3CR24 1901-0535 ? DIODE-SM SIG SCHOTTKY 28480 19010535
A3ZCR2S 1701-0059 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1201-0050

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

- 3 . ;
Reference HP Part ic| o o Mfr
; . ription
Designation | Number |D ty Descriptio Code Mfr Part Number
A3CR26 19201-0535 9 DIDDE-SM SIG SCHOTTKY 28480 1901-0535
A3CR27 1901-0535 ? DIODE~SM SIG SCHOTTKY 28480 1901-0535
A3CR28 1901-0376 6 3 DIODE-GEN PRP 35V 50MA DO-35 28480 1901-0376
A3CR29 1901-0376 6 DICDE-GEN PRP 30TV S0MA PO-35 28480 19201-0376
A3CR3D 1901-0050 3 DIODE~SWITCHING 86V 200MA 2NS DO-35 28480 1901-0050
A3CR31 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR32 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-33 28480 1901-0050
A3BCR33 0122-0065 7 DIODE-UVC 29PF 3% 28480 012200695
A3CR34 1901-0179 7 DIODE-SWITCHING 15V S50MA 750P§ DO-7 28480 1901-0179
A3ZCR3S 1201-0050 3 DIDDE-SWITCHING 80V 200MA 2NS DO-35 28480 19201~-0030
AJE1 ?170-0847 3 1 CORE-SHIELDING BEAD 02114 S56-590-65/3B PARYLENE COATED
A3E2 ?170-0029 3 1 CORE~SHIELDING BEAD 28480 ?170-0029
A3T1 1251-5568 ? 2 CONNECTOR 8-PIN M POST TYPE 28480 1251-5568
A3J2 1200~-0507 14 11 SOCKET-IC 16-~CONT DIP-SLDR 28480 1200-9507
A3T3 1200-0507 ? SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0507
A3J4 1250-1626 0 4 CONNECTOR-RF SMC M PC S0-0OHM 28480 1250~1626
3050-0079 3 2 WASHER-FLL NM NO., 2 ,094-IN-ID .188-IN-0D 28480 3050-0079
A3TS 1250-1626 1) CONNECTOR~RF SMC M PC S0-0HM 28480 1250~-1626
3050-0079 3 WASHER-FL NM NO, 2 .094-IN-ID .188-IN-0D 28480 3050-0079
A3L.1 91001618 1 8 INDUCTOR RF-CH-MLD 5.6UH 10% 28480 ?100~-1618
A3L2 2160-1618 1 INDUCTOR RF-CH-MLD S.6UH 10X 28480 9100-1618
A3L3 ?100-1618 1 INDUCTOR RF-CH-MLD 5.6UH 10% 28480 ?160-1618
A3L4 ?140-0144 0 5 INDUCTOR RF~CH-MLD 4,7UH 10X .105DX.26LG 28480 2140-0144
A3LS PART IS ETCHED TRACE ON CIRCUIT BROARD
A3LE PART IS ETCHED TRACE ON CIRCUIT BOARD
A3L7 PART IS ETCHED TRACE OM CIRCUIT BOARD
A3L8 PART I8 ETCHED TRACE ON CIRCUIT BROARD
A3LY PART IS ETCHED TRACE ON CIRCUIT BODARD
A3L10 PART IS ETCHED TRACE ON CIRCUIT BODARD
A3L11 PART IS ETCHED TRACE ON CIRCUIT BOARD
A3L12 PART IS ETCHED TRACE ON CIRCUIT BOARD
A3L13 PART IS ETCHEDP TRACE ON CIRCUIT BROARD
A3L.14 PART IS ETCHED TRACE ON CIRCUIT BOARD
A3L1S 2135-0073 3 S INDUCTOR RF-CH-MLD S1INH 6% .102DX.26LG 28480 2135-0073
A3L16 ?135-0071 1 2 INDUCTDR RF~CH-MLD 62NH S% .102DX,26LG 28480 ?135-0071
A3L17 9100-3368 2 1 INDUCTOR RF~CH-MLD 600NH 5% .2DX.385LG 28480 ?100-~3368
ABL18 ?140-0112 2 2 INDUCTOR RF-CH—-MLD 4.7UH 10X 28480 ?1490-8112
A3L19 ?100-2247 4 20 INDUCTOR RF-CH-MLD 100NH 10% .105DX.26LG 28480 ?100-2247
AJL20 9140-0112 2 INDUCTOR RF-CH-MLD 4.7UH 10% 28480 ?140-0112
A3L21 21400144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .103DX.26LG 28480 2140-0144
A3L22 2140-0141 7 4 INDUCTOR RF~CH-MLLD 68ONH 10Z ,105DX,.26LG 28480 ?140-0141
A3L23¢ NOT ASSIGNED
A3L24 PARY IS ETCHED TRACE ON CIRCUIT BOARD
A3L25 ?140-0141 7 INDUCTOR RF-CH-MLD 680NH 10X .1035DX.26LG 28480 ?140-0141
A3MP1 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 12510600
A3MP2 1400-0966 8 17 CLIP-HINGE 21506 6015-13AT
A3ZMP3 2190-0087 8 3 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0087
A3MPA 2360~-0113 2 SCREW-MACH 6-32 .25-IN-L.G PAN-HD-POZY poooo ORDER BY DESCRIPTION
A3HPS 2580-0002 4 1 NUT-HEX-DBL-CHAM 8-32-THD .085~IN-THK 00000 ORDER BY DESCRIPTION
A3MP& 3050-0063 5 2 WASHER-FL MTLC NO. 8 ,172-IN-ID 28480 3050~-0063
AZMP7 3050-0121 .Y 1 WASHER-FL. MTLC ND. & ,144-IN-1ID 28480 3050-0121
A3MPS 4208-0277 2 1 FOAM, ROTTOM, 60/110MHZ SECTION 28480 4208-0277
AZMP? 92203865 0 1 FOAM, TOP, &0/110MHZ SECTION 284840 ?220-3065
A3MP10 71208855 2 1 LABEL , INFO (S50MHZ LEVEL) 284810 7120-8855
A3MP11 7120-88%56 3 1 LABEL, INFO (60-110MHZ FLATNESS) 28480 7120-88%56
A3MP12 08656-0002% | 7 1 BOTTOM COVER, 60/110MHZ SECTION 28480 08656-00029
A3MP13 08656-00030 | 0 1 TOP COVER, 60/110MHZ SECTION 28480 08656~-00030
A3MP14 08656-00031 ;1 1 BOTTOM COVER, S0MHZ SECTION 28480 0B656-00031
A3HP1IS 0865600032 | 2 1 TOP COVER, SOMHZ SECTION 28480 08656-00032
A3IMP16 08656-00041 | 3 2 CLIP-CAPACITOR GROUND 28480 08656-00041
A3MP17 086%56-00044 | & 1 SHIELD, FENCE 28480 08656-00044
A3Q1 1855-0280 2 1 TRANSISTOR J-FET N-CHAN D-MODE T0-92 SI 17856 E107
A3Q2 1855-0414 4 2 TRANSISTOR J-FET 2N4393 N~CHAN D-MODE 04713 2N4393
A3Q3 1854-0071 7 4 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28488 1854-0071
A3Q4 1855-0288 0 1 TRANSISTOR J-FET 2N559&6 N~CHAN D-MODE 178%56 2NG556
A3GS 1854-0610 0 1 TRANSISTOR NPN SI T0O-46 FT=800MHZ 284810 1854-0619
A3Q6 1854-0345 8 2 TRANSISTOR NPN 2NS5179 81 T0O-72 PD=200MW 04713 2N5179
A3G7 1854-0696 2 3 TRANSISTOR NPN 51 T0-72 PD=200MW 284810 18%4-06%96
A3Q8 1854-0696 2 TRANSISTOR NPN SI T0-72 PD=200MW 28480 1854-06%96
A3G? 1854-0247 9 3 TRANSISTOR NPN SI T0-39 PD=1W FT=BOOMHZ 28480 1854-0247
A3310 1853-0018 0 1 TRANSISTOR PNP SI TO-72 PD=200MW FT=1GHZ 28480 1853-6018
A3Q11 1853-0015 7 1 TRANSISTOR PNP SI PD=200MW FT=500MHZ 28480 1853-0015
A3R1I2 18354-0345 8 TRANSISTOR NPN 2NS179 SI T0-72 PD=200MW 064713 2NG179
A3Q13 1855~-0414 4 TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 04713 2N4393

See introduction to this section for ordering information

*Indicates factory selected value
+ FOR BACKDATING INFORMATION REFER TO SECTION VII
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Model 8656A

Tahle 6-3. Replaceable Parts

Replaceable Parts

Reference | HP Part |c o Mfr
; A ri

Designation Number |D Qty Description Code Mfr Part Number
A3R1 0698-3151 7 S RESISTOR 2.87K 1X 1250 F TC=0+-100 24548 C4-1/8-T0-2871-F
A3R2 0698-3444 1 12 RESISTOR 316 1% 1254 F TC=0+-100 24546 C4-1/8-T0-316R~F
A3R3 1698-3441 8 RESISTOR 215 1% .125W F TC=04-100 24546 C4-1/8-T0-215R~F
AZR4 0698-3441 8 RESISTOR 215 1% .1254 F TC=0+-100 24546 C4~1/8-T0~-215R~F
A3RS 0698-3431 b6 1 RESISTOR 23.7 1% .125W F TC=0+-100 063888 PMESS-1/8~T8~23R7~F
AJ3R6 0698-3156 2 14 RESISTOR 14.7K 1% .12%W F TC=0+-100 24546 CA-1/8-T0~-1472-F
A3R7 0698-3441 8 RESISTOR 213 1% .125W F TC=04-100 245464 C4-1/8-T0-215R~F
A3RB 046983156 2 RESISTOR 14.7K 1% ,12%W F TC=0+-100 24546 C4-1/B-T0-1472-F
A3RY 0698-3156 2 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1472~F
AJRI0 0698~3151 7 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 €4-1/8~T0-2871-F
A3R11 0757-0441 8 3 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251~-F
A3R12 0757~0416 7 S RESISTOR 511 1Z .12%4 F TC=0+-100 24546 C4-1/8-T0-511R~-F
A3R13 0757-0180 2 2 RESISTOR 31.6 1% ,125W F TC=0+-100 28480 0757-0180
A3R14 §757-0405 4 ] RESISTOR 162 tZ ,125W F TC=0+~100 24546 CA-1/8<T0~162R~F
A3R1S 0698-7199 1 S RESISTOR 28.7 1% .05W F TC=0+-100 245446 €3-1/8~-T00-28R7-G
A3R16 0698-7199 1 RESISTOR 28.7 1%Z .05W F TC=0+-100 24546 C3-1/8~T00~28BR7-G
A3R17 0698-3443 o 2 RESISTOR 287 1% .125W F TC=0+-100 24546 C4~1/8-T0-287R~F
A3R18 0698-7199 1 RESISTOR 28.7 1% ,05W F TC=0+-100 24546 C3-1/8-T00~-28R7-G
A3R19 0698-7199 1 RESISTOR 28.7 1Z .05W F TC=0+-100 24546 C3-1/8-T00-28R7-G
A3R20 0757-0418 ? 6 RESISTOR 619 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-619R~F
AZR21 0757-0400 \4 RESISTOR ?0.9 1% .1254 F TC=D+-100 24546 C4-1/B-T0-90R9~F
A3ZR22 8757-0159 ) 1 RESISTOR 1K 1% .5W F TC=0+-100 28480 07570159

A3ZR23 1810-0203 ] 2 NETWORK-RES 8-5IP470.0 OHM X 7 01121 2984471
A3R24 16983156 2 RESISTOR 14.7K 1% .1254 F TC=0+-100 24546 CA-1/8-T0-1472~F
A3RZS 8757-0280 3 RESISTOR 1K 1Z ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A3R26 1810-0215 9 2 NETWORK-RES 8-SIP75,0K OHM X 7 01121 208A753
A3RZ27 0757-0418 ? RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8~-T0-619R-F
ABR28 8757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-70~1001~F
A3R2? 0757-8405 4 RESISTOR 162 1% .125W F TC=D+-109 24546 Ca~1/8-T0~-162R~F
A3R3I0 0757~-0422 5 2 RESISTOR 909 1% ,1254 F TC=0+-100 24544 C4-1/8-T0~P09R~F
A3R31 0757-0402 1 6 RESISTOR 110 1X ,1254W F TC=0+-100 24546 C4-1/8-T0-111-F
A3R3I2 0757-0418 b4 RESISTOR 619 1% ,125W F TC=0+-100 245446 C4-~1/8~T0~H19R~F
A3IR33 06968789 7 1 RESISTOR 866 .25%Z .125W F TC=0+-58 28480 0698-8789
A3R34 0757-0418 9 RESISTOR 619 1% ,125W F TC=0+-100 24546 C4-1/8-T0-619R-F
A3R3IG 0698-3444 1 RESISTOR 316 1% ,125W F TC=0+-100 24544 C4-1/8-T0-316R~-F
A3R3L 0757-1094 9 7 RESISTOR 1.47K 1% .12%W F TC=0+-100 24546 C4-1/8~T0~1471~F
A3R37 0757-0461 2 7 RESIGTOR 68.1K 1% .1254 F TC=0+-100 24546 C4-1/8-T0~6812~F
A3R3B 0757-1094 9 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471~F
A3R39 0757-0418 ? RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0~-619R-F
A3R40 1810~-0215 9 NETWORK~RES 8-5IP75.0K DHM X 7 01121 208A753
A3R41 0757-0382 6 3 RESISTOR 16.2 1X ,125W F TC=0+-100 19701 HF4C1/B-TO0~16R2~F
A3R42 0698-3444 1 RESISTOR 316 1% .12%5W F TC=0+-100 24546 C4-1/8-T0-316R~F
A3R43 01698-3156 2 RESISTOR 14.7K 1% ,125W F TC=0+-109 24544 Ca-—-1/8-T0~-1472-F
AZR44 0698~-3444 1 RESISTOR 316 1% ,1254 F TC=0+-100 24546 C4-1/8-T0-316R~F
A3RAY 0698-3156 2 RESISTOR 14.7K 1% .125W F TC=0+-100 24544 C4-1/8~-T0~-1472~F
AJRAS 0698-3155 1 8 RESISTOR 4.64K 1% .12%W F TC=0+-100 24546 C4-1/8-T0~-4641~F
A3RA47 0698-3156 2 RESISTOR 14.7K 1% .1254 F TC=0+-100 24544 C4-1/8~T0~1472~F
AJR48 0698-3156 2 RESISTOR 14.7K 1% .12%5W F TC=0+-100 24546 C4-1/8~T0-1472-F
A3ZRA? 0683-1865 ) 2 RESISTOR 18M 5% .25W FC TC=-900/+1200 01121 CB1865
A3RS0 0698-3160 8 3 RESISTOR 31.6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0~-3162~F
A3RS1 0757-0461 2 RESISTOR 68.1K 1% .12%W F TC=0+-100 24546 C4-1/8~-T-6812-F
A3RS2 0683-186%5 5 RESISTOR 184 S% .25W FC TC=-900/+1200 01121 CB186S
AZRG3 0757-0402 1 RESISTOR 110 1X .125W F TC=0+4~100 24546 C4-1/8-T0-111-F
AZRS54 0698-3160 8 RESISTOR 31.6K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-3162~F
A3RES 07%57-0402 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8-T0-111~F
A3RTGS 0699-0264 ? 1 RESISTOR-MATCHED SET 5.0M & S0K OHMS 284810 06990264
A3RS7 2100-0569 2 1 RESISTOR-TRMR 1M 20% C TOP-ADJ 1-TRN 28480 2100-0569
ARS8 0757-0441 8 RESISTOR 8.29K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-8251~F
A3R59 0699-0264 9 PART DF RS6 (5,0M) 28480 01699-0264
A3RS60 07570382 &6 RESISTOR 16.2 1% .125W F TC=0+-100 1927061 MFAC1/8-TO~-16R2-F
A3R61 0757-0424 7 ? RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101~F
AZRE2 0757-0439 4 2 RESISTOR 6.81K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-6811~F
A3R63 0698-7188 8 2 RESISTOR 10 1% ,05W F TC=0+-100 24546 £3-1/8-7T00-10R-C
A3R64 06983156 2 RESISTOR 14.7K 1X .125W F TC=0+-100 24544 C4~-1/8-T0-1472~F
A3R6T 0757-0382 & RESISTOR 16.2 1% .125W F TC=0+-100 19701 MFAC1/8-T0~16R2-F
A3RLL 0737-0461 2 RESISTOR 68.1K 1% ,125¢ F TC=0+-100 24546 €C4-1/8-T0-6812-F
A3R67 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~1001—F
A3R68 0757-1094 \4 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471~F
A3RGY 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A3ZR70 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 245446 €C4~-1/8-T0-1001-F
A3R71 0757-0461 2 RESISTOR 6B.1K 1% ,125W F TC=0+-100 24546 CA-1/8-TD-6812-F
ABR72 07571094 Q RESISTOR 1.47K 1% 1254 F TC=0+-100 24546 C4-1/8-T0-1471~F
A3R73 0698-3153 ? 10 RESISTOR 3.83K 1% ,125W F TC=0+-100 24546 Ca-1/8~T0~3831~F
AJR74 0698-3155 1 RESISTOR 4.64K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-4641-F
A3R7S 06698-3151 7 RESISTOR 2.87K 1% .1250 F TC=0+-100 24546 C4-1/8~T0~2871~-F

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c Q o Mfr

: A Descri

Designation | Number |D ty escription Code Mfr Part Number
AZR76 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4641~F
A3R?7 0757-0290 5 2 RESISTOR 6.19K 1% ,125W F TC=0+-100 12701 MFAC1/8-T0~-6191~F
A3R78 0757-0397 3 RESISTOR 68.1 1% ,125W F TC=0+-100 24546 C4-1/8-T0-68R1-F
A3R79 0687-5661 S 1 RESISTOR S6M 10X .5W CC TC=0+1059 01121 ERS461

A3RB0D 0698-3159 1 RESISTOR 4.64K 1X .125W F TC=0+-100 24546 C4-1/8~T0-4641-F
A3RSB1 0698~3155 1 RESISTOR 4.64K 1% ,125W F TC=0+-~100 24546 C4-1/8-T0-4641~F
A3ZREB2 0757-0458 7 2 RESISTOR S51.1K 1% .125W F TC=0+-100 24546 C4--1/8-T0-5112~F
AJRB3 07570461 2 RESISTOR 68.1K 17 .125W F TC=0+-100 24546 Ca-1/8-T0-6812-F
A3RB4 01683-5655 ? 2 RESISTOR 5.6M 5% .25W FC TC=-%00/+1100 1121 CH5655

ABRES 0698-3157 3 1 RESISTOR 19.6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1962~F
A3RBS 0698-6866 7 1 RESISTOR 2.182K .25% .125W F TC=0+-50 28480 0678-6866

A3R87 87570441 8 RESISTOR 8.25K 1% ,125W F TC=G+-100 24546 Ca-1/8-T0-8251-F
A3RB8 0698-3150 6 1 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2371~F
A3RB? 0698-0084 ? 8 RESISTOR 2.15K 1% ,125W F TC=0+-100 24546 €4-1/8-T0-2151~F
A3ZR?0 0757-0418 ? RESISTOR 619 1% 1254 F TC=0+-100 24546 C4~1/8-T0~619R-F
A3RT1 07570123 3 1 RESISTOR 34.8K 1% .125W F TC=0+-100 28480 07570123

A3RI2 0683-5655 ? RESISTOR %5.6M 5% .25W FC TC=-900/+1100 01121 CR5655

A3R93 8683-226% 1 1 RESISTOR 22M 5% ,25W FC TC=-900/+1200 01121 CR226%

AZR94 0757-0398 4 ) RESISTOR 75 1% .125W F TC=0+-100 24546 C4~1/8~T0~-75R0-F
A3RTS 0757-0402 1 RESISTOR 116 1% .125W F TC=0+-100 24546 €C4-1/8-T0-111-F
A3RY6 0757-0402 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8~T0-111-F
AZRY7 07570402 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8-T0-111-F
A3RT8 0678-3429 2 1 RESISTOR 19.6 1% .12%5W F TC=0+-100 03888 PMESS—1/8-T0~19R6~F
AZRY? 18100203 S NETWORK~-RES 8-~5IP470.0 OHM X 7 01121 208A471

A3R100 0698-3457 &6 &6 RESISTOR 316K 1% .125W F TC=0+-100 284890 0698-3457

A3R101 0698-3457 6 RESISTOR 316K 1% ,125W F TC=0+-100 28480 0698-3457

A3R102 0698-3444 1 RESISTOR 316 1% .1254W F TC=0+-100 24546 C4-1/8-T0-316R~-F
A3BR103 1757-1094 ? RESISTOR 1.47K 1% ,125W F TC=0+-100 24546 C4-1/8-T0~-1471-F
A3R104 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 Ca-1/8-T0~4641-F
A3R10S 0698-3437 2 1 RESISTOR 133 1% .1259W F TC=0+-100 24546 CA4~1/8-TO0-133R-F
A3R106 0698-3457 ) RESISTOR 316K 1% ,12%54 F TC=0+-100 78480 0698-3457

A3R107 0698-3155 1 RESISTOR 4.64K 1% .1254W F TC=0+-100 24546 Ca-1/8-T0—-4641~F
A3R108 0698-3457 3 RESISTOR 316K 1% ,125W F TC=0+-100 28480 0698-3457

A3R109 07570465 & ? RESISTOR 100K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-1003-F
A3R110 2100~3659 7 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 17-TRN 32997 3292W-1-203
A3R111 0698-7199 1 RESISTOR 28.7 1% .05W F TC=0+-100 24546 £3~1/8-T00-28R7-G
A3R112 0698-3445 & 4 RESISTOR 348 1% .1254 F TC=0+-100 24546 C4—1/8-TD-34BR~F
A3R113 0698-3444 1 RESISTOR 316 1% .125W F TC=0+-100 24546 C4-1/8-T0-316R~F
A3R114 0698-0084 b4 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151~F
A3R11E 2678-0084 ? RESISTOR 2.15K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A3R11& 0757-0405 4 RESISTOR 162 1% .1254 F TC=0+~100 24546 C4-1/8-T0-162R-F
A3R117 0698~0082 7 4 RESISTOR 464 1% ,125W F TC=0+-100 24546 C4-1/8-Tl~4640-F
A3R118%¢ 0757-0397 3 3 RESISTOR 48.1 1% .125W F TC=0+-100 24546 £4-1/8-T0~68R1-F
A3R119 8757-04451 2 RESISTOR 68,1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-6812-F
A3TP1 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ 5Q 28480 1251-0600

A3TP2 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

A3TP3 1251-1%556 7 96 CONNECTOR-SGL CONT SKT . 01B-IN-BSC-SZ 28480 1251-1556

ABZTP4 1251-1556 7 CONNECTOR-SGL CONYT SKT ,018-IN-BSC-SZ 28480 1251-1556

A3TPS 1251-1556 7 CONNECTOR~SGL CONT SKT .018-IN-BSC-5Z 28480 1261-1556

A3TPG 1251-15956 7 CONNECTOR~SGL. CONT SKT ,018-IN-BSC-8Z 28480 1251-1556

A3TP7 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556

A3TP8 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251-0600

A3TPY 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 5Q 28480 1251-0600

A3TP10 1251~-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

A3U1 1826-0188 8 1 IC CONV 8-E~D/A 16-DIP-C PKG 04713 MC14081L-8

A3U2 1820-1722 & 1 IC RGTR CMOS 8-RIT 04713 MC14559RCP

A3U3 1858-0066 8 3 TRANSISTOR ARRAY 16~PIN CER DIP 32293 IHAG1A

A3U4 18201272 1 1 IC BFR TTL LS NOR QUAD 2-INP 01295 SN741L. 833N

A3US 1820-1212 ? 1 IC FF TTL LS J-K NEG-EDGE-TRIG 01295 SN74LS112AN

A3Us 1826-0522 4 3 IC OP AMP  QUAD 14-DIP-P PKG 01295 TLO74CN

A3U7 1858-0066 8 TRANSISTDR ARRAY 16-PIN CER DIP 32293 IH401A

A3u8 1826-0522 4 IC OP AMP  QUAD 14-DIP-P PKG 61295 TLO74ACN

A3U? 1826-0174 2 2 IC COMPARATOR GP QUAD 14-DIP-P PKG 28480 1826~-0174

A3U10 1820-1144 & 1 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02N

A3U11 1820-1423 4 IC MV TTL LS MONOSTEL RETRIG DUAL 81295 SN74LS123N

A3UI2 1826-0522 4 IC 0P AMP  QUAD 14-DIP-P PKG 01295 TL.O74CN

A3U13 1820-1211 8 2 IC GATE TTL LS EXCL-OR QUAD 2-INP 01295 SN74LE86N

A3U14 1820-0681 4 1 IC GATE TTL S NAND GUAD 2-INP 01295 SN74500N

A3U1S 1820-1423 4 IC MV TTL LS MONOSTEL RETRIG DUAL 01295 SN74LS123N

A3U16 1826-0174 2 IC COMPARATOR GP QUAD 14-DIP-P PKG 28480 1826-0174

A3uU17 1820-1112 8 4 iC FF TTL 1.8 D~TYPE POS-EDGE-TRIG 01295 SN74LS74AN

A3U18 1858~-0066 8 TRANSISTOR ARRAY 16-PIN CER DIP 32293 IH401A

A3U19 1820-1882 ? 1 IC GATE ECL EXCL-DR QUAD 04713 MC10113L

A3U20 1820-2005 0 1 IC TIMER NMOS 0ol UPDB253D
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A3U21 1820-1423 4 IC MV TTL LS MDNOSTRL RETRIG DUAL 01295 SN74LS123N

aluzz 1826-0547 3 1 IC 0P AMP DUAL 8-DIP-P PKG 01295 TL.O72ACP

A3U23 1820~-1788 4 1 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 07263 F10016DC

A3U24 1820-2008 3 2 IC SHF-RGTR CMOS D-M/5 SERIAL-IN PRL~QUT 04713 MC14015BCP

A3U2S 1820-2008 3 IC SHF-RGTR CMOS D-M/S SERIAL~IN PRL-DUT 04713 MC14015ECP

A3L2S6 1820-1225 4 1 IC FF ECL D-M/S DUAL 04713 MC16231P

AZU27 1820-1430 3 1 IC CNTR TTL LS RIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS161AN

A3U28 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN

A3U29 1820-1383 5 2 IC CNTR ECL ECD POS-EDGE-TRIG 04713 M{10138L

ABU30 1820-0802 1 1 IC GATE ECL NOR QUAD 2-~INP 04713 MC10102P

A3U31 1820-1112 8 IC FF TYL LS D-TYPE POS-EDGE-TRIG 01295 SN74L.574AN

A3U32 1820-1383 ) IC CNTR ECL BCD POS-EDGE-TRIG 04713 MC101381

AZVR1 1962-3002 3 1 DIODE-ZNR 2.37V 5Z% DD-7 PD=,4W TC=-,074% 28480 1902-3002

A3ZVUR2 1902-0033 4 1 DIODE~ZNR 1N823 6.2V 5% D0O~7 PD=,44 24046 1NB23

A3UR3 1702-0064 1 2 DIODE-ZNR 7.5V 55X DO-35 PD=,4W TC=+,05% 28480 1902-0064

A3VR4 1902-3139 7 4 DIODE~ZNR 8.28V 5% DO-35 PD=,4W 28480 1902~-3139

AJVRE 1982-3139 7 DIODE-ZNR 8,25V 5X DD-35 PD=.4W 28480 1902-3139

A3VRS 1902~-0041 4 1 DIDODE~-ZNR 5.11V 5% DO-35 PD=.4u 28480 1202-0041

AZVR7 1902-3139 7 DIODE-ZNR 8.2%5V S5X DO-3%5 PD=,4W 28480 1902-3139

A3Y1 0410-1130 0 1 CRYSTAL 28480 0410-1130
1200-0758 2 1 SOCKET~XTAL 2-CONT HC-25/U DIP-SLDR 28480 1200-0758

A4 08656-60001 | 1 1 HIGH FREQUENCY 1L0OOP ASSEMELY 28480 08656-60001

A4C1 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VUDC TA 56289 150D225X9020A2

AA4C2 01602055 9? CAPACITOR-FXD .01UF +80-20% 100VUDC CER 28480 0160-2055

A4C3 0180~0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2

A4AC4 01604389 & 6 CAPACITOR-FXD 106PF +~SPF 200VDC CER 91642 200-200-NP0~101T

A4CS 0160-4082 6 CAPACITOR-FDTHRU 1000PF 20X 200V CER 28480 0160-4082

AA4Cs 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878

A4C7 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 106VDC CER 28480 8160-3878

AA4CS 0160-3878 & CAPACITOR~-FXD 1000PF +-20% 100VDC CER 28480 0160-3878

A4CY 0160-3568 1 &6 CAPACITOR-FXD 2.7PF +-5X 200VUDC CER 51642 100-100-NP0-279J

A4C10 0160~-3568 1 CAPACITOR-FXD 2,7PF +-5X% 200VDC CER G1642 100-100~-NPO-279T

A4C11 0160-3568 1 CAPACITOR-FXD 2,7PF +-5% 208VDC CER 51642 100-100~-NPO-27%T

A4C12 0160-4764 1 CAPACITOR-FXD 150PF +~5% 100VDC CER 28480 0160-4764

AAC1T 01606-3878 6 CAPACITOR~-FXD 1000PF +-20% 100VDC CER 28480 0160-3878

A4C14 0160-3878 6 CAPACITOR-FXD 10600PF +~20% 100VDC- CER 28480 0160-3878

AACIS 0160-2055 14 CAPACITOR-FXD .D1UF +80-20% 100VDC CER 28480 0160-2055

A4C16 0160-3456 b b} CAPACITOR-FXD 1000PF +-10X% 1KVDC CER 28480 0160-3456

A4C17 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879

A4C18 01603878 & CAPACITOR~FXD 1000PF +-20% 108VDC CER 28480 0160-3878

AAC1? 0160-4389 6 CAPACITOR-FXD 100PF +-5PF 200VDC CER 51642 200-200-NPO-1017

A4C20 0160~4103 2 1 CAPACITOR-FXD 220PF +-5% 100VDC CER 72982 8121-M100-C0G-221T

A4C21 0160-4498 8 4 CAPACITOR-FXD §,6PF +-,5PF 200VUDC CER 1642 200-200-NP 0-569D

A4C22x% 0t160-3873 1 7 CAPACITOR-FXD A,7PF +-,SPF 200VDC CER 28480 0160-3873

A4C23 t160-4498 8 CAPACITOR-FXD 5.6PF +-.5PF 200VUDC CER 51642 208-200-NP0-567D

AA4C24 0160-4518 3 3 CAPACITOR-FXD 3.9PF +-,9PF 200VDC CER S1642 200~-200~NP0~399D

A4C2S 0160-4389 6 CAPACITOR~FXD 100PF +-SPF 200VUDC CER 51642 200-200-NP0-101J

AAC2S 01604389 &6 CAPACITOR~FXD 100PF +-5PF 200VDC CER S1642 200-200~NP0O~-101F

A4C27 NOT ASSIGNED

A4C28 0160-387% 3 4 CAPACITOR~FXD 22PF +-5X 200VDC CER 0+-30 28480 0160-3875

A4C2Y 0160-3873 1 CAPACITOR-FXD 4.7PF +-,5PF 200VDC CER 28480 0160-3873

AAC3D 0160-3568 1 CAPACITOR-FXD 2.7PF +-5% 200VDC CER 51642 100-100-NP0-279Y

A4£31 0160-3876 4 4 CAPACITOR-FXD 47PF +-20% 200VDC CER 28480 0160-3876

AAC32 0160-2055 ? CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2095

AAL33 0160-3029 @ 3 CAPACITOR-FXD 7.5PF +-,3PF 100VDC CER 28480 0160-3029

A4C344 01800197 8 9 CAPACITOR-FXD 2.,2UF+-10% 20VDC TA 56289 150D225X9020A2

AACIS 8160-3029 9 CAPACITOR-FXD 7.5PF +~,5PF 100VDC CER 284810 01603029

AAC36 0160~4383 0 3 CAPACITOR-FXD &,.8PF +- ,SPF 200VDC CER 20932 S024E0200RD689D

A4C37 0166-3029 9 CAPACITOR-FXD 7.5PF +-,5PF 100VDC CER 284890 0160-3029

AAC38 0160-4491 1 3 CAPACITOR-FXD 8.2PF +-5% 206VDC CER 1642 200-200-NP0O~-829T

AAC3? 0160-2257 3 1 CAPACITOR--FXD 10PF +-5% S00VUDC CER 0+-60 28480 0160-2257

AACA0 NOT AGSIGNED

A4CA1 0160-44%1 1 CAPACITOR~FXD 8.2PF +-5% 200VDC CER 51642 200-200-NP0-829F

A4C42 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 28480 01603875

A4C43 0160-3873 1 CAPACITOR-FXD 4.7PF +-,5PF 200VDC CER 28480 0160-3873

A4C44 0160-3926 <] 1 CAPACITOR-FDTHRU 106PF 290% 200V CER 28480 0160-3926

A4CAS 0160-3875 3 CAPACITOR~FXD 22PF +-5% 200UDC CER 0+-30 28480 0160-3875

AA4CAs NOT ABSIGNED

AAC47 0160-3454 4 1 CAPACITOR~FXD 220PF +-10% 1KVDC CER 28480 0160-3454

A4CA8 0160-3459 ? 1 CAPACITOR-FXD .02UF +~20% 100VDC CER 28480 0160-3459

A4C49 0160-3456 & CAPACITOR~FXD 1000PF +-10%Z 1KVDC CER 284890 B160~3456

AACSO 0160~4494 4 2 CAPACITOR-FXD 39PF +~5% 2008VDC CER 0+-30 G1642 200-200~-NP0O~390T

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c| o e Mfr W
: . t Description Mfr Part Number
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AACSH 01460-2055 k4 CAPACITOR-FXD ,01UF +80-20% 100VUDC CER 28480 0160-205%
AACS2 NOT ASSIGNED
AACS3 0121-0449 ? 3 CAPACITOR-V TRMR-CER 3.5-10PF 63V PC-MTG 284810 §121-0449
AA4CS4 NOT ASSIGNED
A4CSS NOT ASSIGNED
A4CSs NOT ASSIGNED
A4CS7 NOT AGSIGNED
A4ACS8 NOT ABSBIGNED
AACS? 01603456 [ CAPACITOR~FXD 1000PF +-10% 1KVDC CER 28480 0160-3456
AACED 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 01460-3878
AACHY 0160-3875 3 CAPACITOR-FXD 22PF +-5%Z 200VDC CER 0+-30 28480 0160-3875
AACH2 0160~-3456 6 CAPACITOR-FXD 1000PF +-10% 1KVUDC CER 28480 01460-3456
A4CH3 015603878 3 CAPACITOR-FXD 1000PF +~20% 106VDC CER 28480 0160-3878
A4C6A 0160~4767 4 1 CAPACITOR-FXD 20PF +-5% 200VDC CER 0+-30 28480 0160-4767
AACHS 0160~-3456 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 01603456
A4CHE 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AA4CH7 0160-4497 7 1 CAPACITOR-FXD B2PF +-5% 200VDC CER 0+-30 28480 0160-4497
AACL8 0160-2055 ? CAPACITOR~FXD .01UF +80~20% 100VDC CER 28480 0160-205%
A4CHT 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 284890 0160-3878
AAC70 0160-2204 0 1 CAPACITOR-FXD 100PF +-5% 300VUDC MICA 28480 0160-2204
AACT71 01602055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 284890 0160-2055
A4C72 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AAC73¢ 0160-0155 3 1 CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 28480 0160-0155
AAC74 0160-3453 3 3 CAPACITOR-FXD .0SUF +80-20% 100VDC CER 28480 0160-3453
A4C75 01460-2055 ? CAPACITOR-FXD .01UF +80-20% 160VDC CER 28480 0160-2055
A4C76 0160-2055 ? CAPACITOR-FXD .D1UF +890-20% 100VDC CER 284810 0160-2055
AAC774 0160-2218 & 1 CAPACITOR-FXD 1000PF +-5% 200UDC MICA 28480 81602218
AAC78 0160-2055 ? CAPACITOR~FXD .01UF +86-20% 100VDC CER 28480 01606-2055
A4C7? 0160-3876 4 CAPACITOR-FXD A7PF +-20% 200VDC CER 28480 0160~3876
AACB0 0160~3874 2 2 CAPACITOR~FXD 10PF +-,SPF 200VDC CER 28480 0160-3874
A4CSB1 0160—4382 9 CAPACITOR-FXD 3.3PF +~,25%PF 200VDC CER 51642 200-200-NP0-339C
A4CB2 NOT ASSIGNED
AAC83 0160~3879 7 CAPACITOR-FXD .01UF +~20% 100VDC CER 28480 01460-3879
AACB4 0160-3874 2 CAPACITOR-FXD 10PF +-.5PF 280VDC CER 284890 0160-3874
A4C8S 0121-0449 9 CAPACITOR-V TRMR-CER 3.5-10PF 63V PC—MTG 28480 0121-0449
AACB6 D160-3568 1 CAPACITOR~FXD 2,7PF +-5% 200VDC CER S1642 108-100~NP0O~-2797
A4CR1 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-00590
A4CR2 1901-0189 ? 1 DIODE-STEP RECOVERY 28480 1901-018%
AA4CR3 1906-0098 9 4 DIODE-MATCHED 1V 28480 1906-0098
A4ACR4 1906~-0098 9 DIODE~MATCHED 1V 28480 1906-0098
A4CRS 1206-00798 9 DIODE-MATCHED 1V 28480 1906-0098
AACRSG 1906-0098 9? DIODE-MATCHED 1V 28480 1906-0098
A4CR7 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO~35 28480 1901~0050
A4ACRS 1261-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 19010050
AACRY 19201-0050 3 DIODE~SWITCHING 86V 200MA 2NS DO-35 28480 1901-0058
A4CR10 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS§ DO-35 28480 1901-0050
A4CR1Y 1901-00%0 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 28480 1901-0058
A4CR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N§ DO-35 28480 1201-0050
A4CR13 199010058 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-00560
A4CR14 NDRT ASSIGNED
A4CR1S NOT ASSIGNED
A4CR16 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 284890 1901-0050
AACR17 19201-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AACR1B 1901-0050 3 DIDDE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AACR19 1901-0050 3 DIODE~-SWITCHING 86V 200MA 2NS DO-35 28480 1901-005¢
A4J1 1251-6731 0 1 CONNECTOR 28480 1251-6731
A4L1 91001627 2 4 INDUCTOR RF-CH-MLD 39UH SX .166DX.385LC 28480 ?100~1627
A4L2 ?100-1627 2 INDUCTODR RF-CH-MLD 39UH 5% .166DX.385LG 2084810 2100-1627
A4L3 ?100-1627 2 INDUCTOR RF-CH-MLD 39UH 5% .166DX.385LG 28480 2100-1627
A4L4 21060-1627 2 INDUCTOR RF-CH-ML.D 39UH 5% ,166DX.385LG 28480 ?100-1627
A4LS ?100-2247 4 INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG 28480 ?100-2247
A4LSE PART IS ETCHED TRACE ON CIRCUIT BOARD
A4L7 PART I8 ETCHED TRACE ON CIRCUIT ROARD
A4LB PART IS5 ETCHED TRACE ON CIRCUIT EBOARD
A4LY PART 1S ETCHED TRACE ON CIRCUIT BOARD
A4L10 91002247 4 INDUCTOR RF-CH-MLD 100NH 10% .10SDX.26LG 28480 ?100-2247
A4L 11 ?135-0071 1 INDUCTOR RF-CH-MLD 62NH 5% ,102DX.261.C 28480 9135-0071
A4L12 PART IS5 ETCHED TRACE ON CIRCUIT EOARD
A4L13 2100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% .105DX.26LEG 28480 9100-2247
A4L14 PART IS ETCHED TRACE ON CIRCUIT BOARD
A4L1S ?135~0073 3 INDUCTOR RF-CH-MLD SINH 6% .102DX.26LG 28480 ?135-0073
A4L16 9135-0073 3 INDUCTDR RF-CH-MLD SiNH 66X .102DX.26LG 28480 2135-0073
A4L17 PART I% ETCHED TRACE ON CIRCUIT BOARD
A4L1B PART IS5 ETCHED TRACE ON CIRCUIT BOARD
A4L1Y 2135-0076 b 2 INDUCTOR RF-CH-MLD 39NH 6% .102DX.26LG 28480 ?135-0076
A4 20 9135-0074 4 1 INDUCTOR RF-CH-MLD 47NH 4% .102DX.26LG 28480 ?135-0074
L L
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A4LZ21 ?135-0081 3 3 INDUCTOR RF-CH-MLD &4BNH 5% ,102DX.26LG 28480 ?135-0081
AAL22 ?135-0081 3 INDUCTOR RF-CH-MLD 68NH 5% .102DX.261G 28480 ?135-5081

A4L23 2140-0158 6 20 INDUCTOR RF-CH-MLD 1UH 10% .10SDX.26LG 284890 2140-0158
A4L24 ?140-0158 [ INDUCTOR RF-CH-MLD 1UH 10% ,105DX.26LG 284860 71400158

A4L25 NOT ASSIGNED
A4L26 ?135-0081 3 INDUCTOR RF-CH-MLD 68NH S% .102DX.24L.G 28480 ?135-0081

A4L27 ?135-0076 6 INDUCTOR RF-CH-MLD 39NH 6% .102DX.26L0 28480 9135-0076
A4L28 21003512 8 2 INDUCTOR~SONH ,28%9D X .4LG 28480 ?100-3512

A4L29 PART IS ETCHED TRACE ON CIRCUIT BOARD
A4L30 ?100-2248 ) 2 INDUCTOR RF-CH-MLD 126NH 10% .105DX.26L6 284810 ?100-2248

A4L31 ?140-0141 7 INDUCTOR RF-CH-MLD 68B0NH 10% .105DX.26L6 28480 ?140-0141
A4L32 NOT ASSIGNED

A4L33 ?100-2249 6 2 INDUCTOR RF-CH-MLD 150NH 108% ,10SDX.26L6G 28480 ?100-2249
A4L34 ?100-1641 ] 1 INDUCTOR RF-CH-ML.LD 240UH S% ,166DX,3285LC 28480 ?100-1641

A4L35 9135-0068 &6 2 INDUCTOR RF-CH-MLD 33NH 6% .102DX.26LG 28480 ?2135-0068
A4L36 2100-3514 0 2 INDUCTOR-30NH 285D X .4LC 284810 ?100-3514

A4L37 ?100-3512 B8 INDUCTOR-SONH ,285D X .4LG 28480 ?100-3512
AAL38 71003514 0 INDUCTOR-30NH ,285D X .4LG 284810 21003514

A4L.39 ?100-3513 ? 1 INDUCTOR-75NH . 285D X .4LG 28480 ?100~-3513
A4LAC ?135-0068 & INDUCTOR RF-CH-MLD 33NH 6% .102DX.261G 284890 ?135-0068

A4L 41 2100-2249 6 INDUCTOR RF-CH-MLD 150NH 10X .105DX.26LG 28480 ?100-2249
A4MP1 0362-0227 1 1 CONNECTOR-SGL. CONT SKT 1.14-MM-BSC-57 268480 03620227

A4MP2 1251-1556 7 CONNECTDR-SGL CONT SKT ,018-~IN-RSC-&Z 284890 1251-1556
A4MP3 B8150-0468 1 WIRE 24AWG W/BK/0 300V PUC 7X32 80C 28480 8150-0468

A4MP4 6B8656-00033 | 3 35 GROUND CLIP-SEMI-RIGID 28480 08656-00033
AAMPSY 08656-00089 | 9 1 BRACKET-HF LDOP FEEDTHRU 284890 08656-00089
A4MPS 88656-00074 | 2 1 PLATE-HF LOOP ERACKET 28480 08656-00074
AAMP74 NOT ASSIGNED

A4MP8 2420-0026 4 2 NUT f0000 ORDER BY DESCRIPTION
A4MPY 2190-0630 7 2 WASHER-LOCK 284890 21900630
A4MP10 8130-0449 8 1 WIRE—-AWEG,RED 28480 81350-0449
AAMP 11 8150~0460 3 WIRE-AWG ,WHITE QORANGE 28480 8150~-0460
A4MP12¢ 08656-000%0 | 2 GCROUNDING SPRING 28480 08656~00090
A4Q1 1852-0020 4 4 TRANSISTOR PNP ST PD=300MW FT=150MHZ 28480 1853-0020
A4Q2 1854-0632 6 8 TRANSISTOR NPN SI PD=180MW FT=4GHZ 25403 BFR-91
A4Q3 1854~0696 2 TRANSISTOR NPN SI T0-72 PD=R00MW 28480 1854-0696
A4AQ4 1853-0020 4 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28489 1853-0020
A4QS 1854-0477 7 2 TRANSISTOR NPN 2N2222A 81 T0-18 PD=S00MW 04713 2N2222A
A4GQSL 1855-0235 7 1 TRANSISTOR J-FET N-CHAN D-MODE TO-S52 SI 28480 1855-023%5
A4Q7 1883-0007 7 8 TRANSISTOR PNP 2N3251 SI TO-18 PD=340MW 04713 2N3251
AAGS 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 284810 1854-0071
A4QY 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q1D 1854-0477 7 TRANSISTOR NPN 2N2222A SI T0-18 PD=S500MW 04713 2N22224
A4R1 0698-7227 ) 4 RESISTOR 422 1% ,0%W F TC=0+-100 24546 C3—-1/8-T0-422R-G
A4R2 01698-7189 ? 2 RESISTOR 11 1% .05W F TC=0+-100 24546 £3-1/8-T00~11R0-C
A4RI 0698~7227 & RESISTOR 422 1%Z ,05W F TC=0+-100 245446 C3~1/8-T0~422R-G
AAR4 0698-3153 9 RESISTOR 3.83K 1% .125W F TC=0+-100 245456 €4-1/8-T0-3831-F
A4RS 0757-0440 7 2 RESISTOR 7.9K 1% .125W F TC=0+-100 24546 C4~-1/8-T0-7501-F
AdRHX 0698-7218 S 2 RESISTOR 178 1% .05W F TC=0+-100 245464 C3-1/8-T0-17BR-G
A4R7% 0698-7200 S 1 RESISTOR 31.6 1% .05W F TC=0+-100 24546 C3-1/8-T00-31R&6~G
A4RE 0698~-3438 3 S RESISTOR 147 1% .125W F TC=0+-1090 24546 C4-1/8-T0-147R~F
A4RS 9757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-~1001-F
A4R10% 0698-7218 ] RESISTOR 178 1% .05W F TC=0+-100 24546 €3-1/8-T0~178R~-G
A4R11 0698~3440 7 7 RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-T0-196R-F
A4RI2 0698-3440 7 REBISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-T0~196R~F
A4R13 0698-3156 2 RESISTOR 14.7K 1% ,12%5W F TC=0+-100 24546 C4-1/8-T0~1472-F
A4R14 0698-3156 2 RESISTOR 14.7K 1X ,125W F TC=0+-100 24546 C4-1/8-T0~1472-F
A4R15 6757-0179 Q? 1 RESISTOR 196 1% .25W F TC=0+-100 24544 C5-1/4-TO~194R-F
A4R16 0698-7220 9@ 1 RESISTOR 215 1% .05W F TC=0+-100 24544 C3-1/8-T0-215R~-G
AAR17 0698-7198 )] 4 RESISTOR 26.1 1% ,05W F TC=0+-100 24546 €C3-1/8~T00-26R1~-G
A4R18 0698-7198 0 RESISTOR 26.1 1% ,05W F TC=0+-100 24546 C3-1/8-T00-26R1-G
A4R19 0698-720%5 0 & RESISTOR S51.1 1% .05W F TC=0+-100 24546 C3-1/8-T00-51R1-G
A4R20 0698-7236 7 2 RESISTOR 1K 1% .05 F TC=0+-100 24546 €3-1/8-T0~1001-G
A4R214 07570280 3 28 RESISTOR 1K 1% .125W F TC=0+-108 24546 C4-1/8-T0-1001~F
A4R22 0678~3438 3 RESISTOR 147 1% ,125W F TC=08+-1090 24546 C4-1/8-T0-147R~F
A4R23 06987205 0 RESISTOR 51.1 1%Z .0%W F TC=0+-100 24546 C3-1/8-T00-S1R1~G
A4AR24 0757-03%4 0 3 RESISTOR 51.1 1% ,125W F TC=0+-100 24546 C4-1/8-T0~S1R1~F
AAR2S 0757-0348 2 S RESISTOR 10 1% ,125%d F TC=0+-100 24546 C4-1/8-TB~10RO~F
A4RZ26 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-T0~-196R~-F
AAR27 01698-0084 9 RESISTOR 2.15K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-2151~-F
A4R28 0698-3441 B8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0-215R~F
A4R29 06983132 4 3 RESISTOR 261 1% .12%4 F TC=0+-1090 24546 C4-1/8~T0~2610-F
A4R30 0698-3447 4 3 RESISTOR 422 1% ,125W F TC=0+-100 24546 C4-1/8-T0-422R~F

4

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Model 8656A

- i i
Reference HP Part |c| o o Mfr
: A Descri
Designation | Number |0 ty escription Code Mfr Part Number

AAR31 01698-3132 4 RESISTOR 261 1% .125W F TC=0+-100 24546 C4-1/8~T0-2610-F

A4R32 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0-215R-F

AAR33 0797-027%9 0 RESISTOR 3.16K 1% ,1254 F TC=0+-100 24546 C4~-1/8-T0-3161-F

A4R34 NOT AGSIGNED

AAR3S 0757-0280 3 RESISTOR 1K 1% .12%W F TC=0+-100 24546 C4-1/8~T0~-1001~F

A4R 36 06980084 ? RESISTOR 2.15K 17 ,125W F TC=0+-100 24546 C4~1/8-T0~2151-F

AAR37 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0~422R~F

AAR3B 0698-7188 8 RESISTOR 10 1% .05W F TC=0+-100 24%546 C3-1/8-T00~10R~C

A4R3? 01698-8816 1 1 RESISTOR 2.15 1% .125W F TC=0+-100 28480 0678-8B816

A4R40 0698-7221 0 S RESISTOR 237 1% .05W F TC=0+-100 24546 C3-1/8~-T0-237R-G

A4RAL 0698-7221 0 RESISTOR 237 1% ,05W F TC=0+-100 24546 C3--1/8-T0-237R-G

AA4RA2 0698-7221 0 RESISTOR 237 1% .05 F TC=0+-100 24546 C3-1/8-T0-237R-G

A4RAT 0698~7221 0 RESISTOR 237 1% .05W F TC=0+-100 24546 £3~1/8-T0-237R-G

A4Ra4 0698-7221 0 RESISTOR 237 1% ,05W F TC=0+-100 24546 C3-1/8-T0-237R-G

AARAS 0698-3442 9 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8~-T0-237R-F

A4R AL 0698~-3442 9 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8-T0-237R~F

A4RA7 01698-3442 ? RESISTOR 237 1% .125W F TC=0+-100 24546 C4~1/8-T0-237R~F

A4R48 8698-3442 ? RESISTOR 237 1X .125W F TC=0+-100 24548 C4-1/8-T0-237R-F

A4RAP 01698-3442 ? RESISTOR 237 1% .1254 F TC=0+-100 24546 CA~1/8-T0-237R-F

A4RTO 1810-0269% 3 1 NETWORK-RES 9~SIP10.0K OHM X 8 28480 1810-0269

A4RS1 0698-3158 4 2 RESISTOR 23.7K 1% 1254 F TC=0+-100 24546 C4-1/8~T0-2372—-F

A4RS2 2100-2216 1] 1 RESISTOR-TRMR 5K 10X € TOP-ADY 1-TRN 73138 BRPRSK

A4RS3 0698~-3158 4 RESISTNR 23.7K 1% ,1254 F TC=0+-100 24546 C4-1/8-T0-2372-F

A4RS4 07%7-0438 3 3 RESISTOR S5.11K 1% ,1254 F TC=0+-100 24546 C4-1/8-T0-5111-F

A4RST 2100-203¢8 & 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 B2PR20K

A4R%S 0698-3156 2 RESISTOR 14.7K 1% ,1254 F TC=0+-100 24%546 C4-1/8~T0-1472~-F

AARG7 0698-0084 ? RESISTOR 2.15K 1% ,1254 F TC=0+-100 24546 €4—1/8-T0-2151~F

A4RS8 0698-3454 3 4 RESISTOR 215K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-2153~F

A4RSY? 0757-0416 7 RESISTOR 511 1% ,125W F TC=0+-100 24546 C4-1/8~T0-511R~F

A4RS0 0698-3156 2 RESISTOR 14.7K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-1472~F

A4Rb1 NOT ASSIGNED

A4RS2 0698-3457 & RESISTOR 316K 1% .1254 F TC=0+-100 284890 046983457

A4RSL3 0698-3154 0 4 RESISTOR 4.22K 1% ,125W F TC=0+-100 24546 C4~-1/8-T0-4221-F

A4R64 8757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-TC-1081-F

A4R6Y 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-70-2151-F

AdRGSL 0698-3266 5 1 RESISTOR 237K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-2373~F

A4RG7 0698-3438 3 RESISTOR 147 1% 1254 F TC=0+-100 24546 C4—1/8-T0-147R~F

A4R68 0698~3445 2 RESISTOR 348 1X .125W F TC=0+-100 24544 C4-1/8-T0-348R-F

A4RES 0698-3454 3 RESISTOR 215K 1% .125W F TC=0+-100 24546 £4-1/8-T0-2153-F

A4R70 0757~-0438 3 RESISTOR 5.11K 1% ,12%54 F TC=0+-100 24546 Ca-1/8-T0-35111-F

AAR714 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 c4-1/8-T0-1001-F

A4R72 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 Ca-1/8-T0~-215R-F

A4AR73 0698-3452 1 2 RESISTOR 147K 1% .1254 F TC=0+-100 24546 C4-1/8~-T0-1473~-F

AAR74 0757-0458 7 RESISTOR 51.1K 1% ,129W F TC=0+-100 24546 C4-1/8-70-5112-F

AAR7S 0698-3452 1 RESISTOR 147K 1% ,125W F TC=0+-100 24546 C4-1/8~T0-1473~-F

AATY 08552-6024 9 1 TRANSFORMER~RF , YELLOW 28480 08552-6024

AATP1 1251~-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

AATP2 1251-1556 7 CONNECTOR-SGL CONT SKT ,018-IN-BSC-SZ 28480 1251~1556

A4TP3 12%91-1556 7 CONNECTOR-SGL CONT SKT .01B-IN~BSC-6Z 28480 1291-1556

AATP4 1251-1556 7 CONNECTOR-SGL CONT SKT ,018-IN-BSC-SZ 28480 12%1-19536

AATPS 12951-1556 7 CONNECTOR-SGL CONT SKT . 01B-IN-BSC-8Z 28480 1251-1556

AATPE 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN~BSC-5Z 28480 12511556

AATP?7 1251-0600 o CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 284810 1251-0600

A4TPB 125115856 7 CONNECTOR-SGL CONT SKT ,018-IN-BSC-SZ 28480 1251-1556

A4TP? 1251-15564 7 CONNECTOR-8GL CONT SKT .818-IN-BSC-8Z 28480 1251-1556

A4TP10 1251-0600 0 CONNECTOR-8GL. CONT PIN 1.14-MM-BSC-8Z SQ 284480 1251-0600

A4TP11 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 6Q 28480 1251-0600

A4TP12 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z SQ 28480 1251-0600

A4TP13 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z SQ 26480 1251-0600

A4ATP14 1251-90600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z 6Q 284890 1251-0600

A4TP1S 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-5Z 5 28480 1251-0600

A4TP1S 125%1-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251~0600

A4U1 6955-0146 0 1 MIXER-DDUEKLE BALANCED, 1000 MHZ 28480 0955-0146
80900714 2 SOLDER WIRE 354-DEG-F 2.4%-RMA 28480 8090-0714

AdU2 1820-1976 2 2 IC BFR CMDS NON-INV HEX 0192k CD40SORE

A4U3 1820-0618 7 IC BFR TTL NON-INV HEX 01295 SN7417N

A4U4 1820-1662 3 2 IC SHF-RGTR CMOS SERIAL-IN PRL-OUT 8-RIT 0192k CD4094RE

A4US 1826~0323 3 2 1C OP AMP GP QUAD 14-DIP-C PKG 28480 1826-0323

AAUS 1820-1211 8 IC GATE TTL LS EXCL-OR RUAD 2-INP 01295 SN74LSB6N

AS 084656-60013 | 5 1 HIGH FREQUENCY OSCILLATOR ASSEMBLY 284890 018656-60013

ASC1 6160-3878 6 CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 01460-3878

ASC2 0180-0197 8 CAPACITOR-FXD 2,2UF+-18% 20VDC TA 56289 150D0225X92020A2

ASC3 0160-3878 ) CAPACITOR-FXD 1000PF +-20% 100VUDC CER 28480 8160-3878

AGCY 0160-2055 9 CAPACITOR-FXD ,01UF +80-~20% 1080VDC CER 284890 0160-205%

ASCS 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160~-3878
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Replaceable Parts
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Reference HP Part |c| o e Mfr
: . t Description Mfr Part Number
Designation Number D Y P Code
- i !
ASCo 0160-4389 b CAPACITDR~FXD 100PF +-5PF 200VDC CER 51642 200-200-NP0-101T
AGCT7 01460-3878 & CAPACITOR~FXD 1000PF +~20% 100VDC CER 284860 0160-3878
ASCS 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 180VDC CER 28480 0160-3878
ALCY 0160-3568 1 CAPACITOR~-FXD 2.7PF +-%5% 200VUDC CER 51642 100-100-NPO-2797
AGC10 0160-438% [ CAPACITOR-FXD 100PF +-SPF 200VUDC CER 51642 200~-200-NPO-101T
ASC11 01603878 & CAPACITOR-FXD 1006PF +-20% 100VDC CER 28480 0160-3878
ASC12 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 284840 0160-3878
AGC13 0160-3878 & CAPACITOR-FXD 1000PF +~20% 100VDC CER 28480 01663878
ATC1a 0160-3878 b CAPACITOR-FXD 1008PF +-20% 100VDC CER 284890 0160-3878
ABCIS 0160-4386 3 CAPACITOR-FXD 33PF +~57%Z 200VUDC CER ¢+-30 S1642 200-200-NP0-330J
ASC16 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VUDC CER 28480 0160-3878
ALC17 061403878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ASC18 01460-4494 4 CAPACITOR-FXD 39PF +-5%Z 200VDC CER 6+-30 51642 200-200-NPO~-3920J
anc19 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 01460-3878
ASC20 0160-4498 8 CAPACITOR-FXD 5.6PF +-.SPF 200VDC CER T1642 200-200-NP0-56%D
ASC21 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 26VDC TA 56289 150D225X9020A2
AGC22% 0160-0690 4 2 CAPACITOR-FXD 1PF +-.5PF 100VDC CER 28480 01600690
ASGCR1 6122-0072 6 2 DIODE-VVC 2.2PF 5% C3/C25-MIN=4.5 04713 BB10SB
ASCR2 0122-0072 6 DIODE-WVC 2,2PF 5% C3/C25-MIN=4.5 04713 EB10SE
ASL1 PART IS ETCHED TRACE ON CIRCUIT BOARD
ASL2 PART IS ETCHED TRACE ON CIRCUIT ROARD
ASL3 91002247 4 INDUCTOR RF-CH-MLD 100NH 10% ,105DX.26LG 28480 21002247
ASLA PART IS ETCHED TRACE ON CIRCUIT BOARD
AGLS ?140-0158 & INDUCTOR RF-CH-MLD 1UH 10% ,105DX,261.G 28480 9149-0158
ASLS ?2100-2247 4 INDUCTOR RF-CH-MLD 108NH 10% ,105DX,26LG 28480 ?100-2247
AGL7 ?140~0144 0 INDUCTOR RF-CH-MLLD 4,7UH 10% .105DX.R26LG 28480 ?140~-0144
ASLS PART IS ETCHED TRACE ON CIRCUIT EOARD
ALY ?100-2247 4 INDUCTOR RF-~CH-MLD 100NH 10% ,105DX.26LC 28480 ?100-2247
ASL10 2100-2247 4 INDUCTOR RF-CH-MLD 100NH 108% ,105SDX.26LGC 28480 ?100-2247
ASL11 PART IS ETCHED TRACE ON CIRCUIT BOARD
ASL12 ?100-2247 4 INDUCTOR RF-~CH-MLD 1086NH 10% .105DX.26LC 28480 ?100-2247
ASMP 1 1251-0600 [} CONNECTOR~SGL CONT PIN 1.14-MM-BSC-SZ SG 28480 1251-0600
ASMP2 8151-0014 5 WIRE 24AWG 1X24 28480 8151-0014
ADR1 1853-0020 4 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
ASE2 1854~-0632 6 TRANSISTOR NPN S51 PD=180MW FT=4GHZ 25403 EFR-91
ALRI 1854-0632 & TRANSISTOR NPN SI PD=180MW FT=4GHZ 25403 BFR-91
ASR1 0698-344%5 2 RESISTOR 348 1% ,125W F TC=0+-109 24546 CA-1/8~T0-348R-F
ATGR2 0698-~7222 1 1 RESISTOR 261 1% .05W F TC=0+-100 24546 C3-1/8~-T0-261R~6G
ASR3 0698~-7225 4 1 RESISTOR 348 1% ,05%W F TC=0+-100 24546 £3-1/8-T0-34BR-C
AYR4 0698~7202 7 2 RESISTOR 38.3 1% .0SW F TC=0+-160 24546 €C3-1/8-T80-38R3-G
ADRY 0698~7216 3 3 RESISTOR 147 1% .05SW F TC=0+-100 24546 C3-1/8-T0~147R-G
ASRG 0757-0405 4 RESISTOR 162 1% ,125W F TC=0+-100 24546 C4-1/8-T0-162R~F
ASR7 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24548 C4-1/8-T0~1001~F
ASRE 0698-3438 3 RESISTOR 147 1% .1295W ¥ TC=0+-100 24546 C4~-1/8-T0-147R-F
ASR? 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 £4-1/8-T0-215R~F
ASR10 0698-7198 0 RESISTOR 26.1 1% .05W F TC=0+-100 24546 C3-1/8-T00-26R1-G
AGR11 0698-7198 0 RESISTOR 26.1 1% .08W F TC=0+-100 24546 C3-1/8-T00-26R1-G
ASR12 0698-7227 & RESISTOR 422 1% .0SW F TC=0+-100 24546 C3~1/8-T0-422R~G
ASR13 0698-7189 @ RESISTOR 11 1X ,05W F TC=0+-100 24548 €3-1/8-TC0~11R0-G
AYR14 0698-7227 ) RESISTOR 422 1% ,054 F TC=0+-100 24546 C3~1/8-T0-422R-6
ASR13 0698-7212 9 1 RESISTOR 100 1% .85W F TC=0+-100 24546 C3-1/8~T0-100R-G
ASR16 0698-7216 3 RESISTOR 147 1% .05W F TC=0+-100 24546 C3~-1/8-T0-147R-G
ASR17 0698-7202 7 RESISTOR 38.3 1% ,05W F TC=0+-100 24546 €3-1/8-T00-38R3-G
A%R18 07570442 Q 15 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR1Y 0698-7216 3 RESISTOR 147 1% .085W F TC=0+-100 24546 C3-1/8-T0~147R-G
ATR20 069683447 4 RESISTOR 422 17 ,125W F TC=0+-100 24346 C4-1/8-T0-422R-F
ASR21 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24546 C4-1/8-T0-4640-F
AGR22 0698-7205 0 RESISTOR S1.1 1% ,05W F TC=0+-100 24546 C3-1/8-T00-51R1-G
ASR23 0698~-7236 7 RESISTOR 1K 1% 0S5 F TC=0+-100 24546 €3-1/8-T0-1001-G
ASTP1 1251-1556 7 CONNECTOR-SGL. CONT SKT .018-IN~BSC-SZ 28480 12%1-15%56
ASTP2 1251-1556 7 CONNECTOR-SGL CONT SKT .D18-IN-BS5C-8Z 28480 1251-1556
ASTP3 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN~BSC~SZ 28480 12511586
ASTP4 1251-0600 o CONNECTOR~SGL CONT PIN 1.14-MM-RSC-5Z 8Q 284890 1251-0600
ASTPS 1251-1556 7 CONNECTOR-8GL CONT SKT .018-IN-BSC-SZ 28480 1251~1556
Ab 48656-60002 | 2 1 DUTPUT ASSEMBLY 28480 18656-60002
A6CH 0160-3878 6 CAPACITOR-FXDP 1000PF +-20% 100VUDC CER 28480 0160-3878
ABLL2 0160-3878 [ CAPACITOR~FXD 1000PF +-28%Z 100VDC CER 28480 0160-3878
ALCS 0160-3878 & CAPACITOR~FXD 1000PF +-28% 100VDC CER 28480 01603878
ALC4 0180-1746 5 CAPACITOR-FXD 15UF+-10%Z 20VDC TA 56289 150D156X9020B2
ALLY 0180~1746 S CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156XP02082

See introduction to this section for ordering information
*Indicates factory selected value
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ALCH 0180-1746 ) CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X9020R2
AGL? 0160-0576 S 2 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-0576
A6LS 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALY 01800291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 96289 15001 05X9035A2
A6C10 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VUDC CER 28480 81603879
A&6C11 0160-3878 -3 CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 01603878
ALCI2 0160-3878 6 CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGC1S 0160-3877 ) S CAPACITOR~FXD 100PF +-20% 200VDC CER 268480 0160-3877
A6C14 0160-3877 5 CAPACITOR~FXD 100PF +-20X 200VDC CER 28480 0160-3877
ALCIS 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 8160-3879
ALC1E 0180-02%91 3 CAPACITOR-FXD 1UF+-10X 35VDC TA 56289 150D105XP035A2
ALC17 0160-3878 & CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALC18¢ 6160-4519 4 1 CAPACITOR-FXD 9.1PF +-,5PF 200VUDC CER 51642 200~-200-NP0-919D
ALC1? 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALC20 0160-3878 6 CAPACITOR-FXD 1000PF +-20X% 100VDC CER 284810 0160-3878
ALC21 0160-3878 & CAPACITOR-FXD 1G00PF +-20% 100VDC CER 28480 01606~-3878
ALC22 0160-3877 ) CAPACITOR-FXD 100PF +-20% 200VUDC CER 28480 0160-3877
ALC23 0160-3877 ) CAPACITOR~FXD 100PF +-20% 200VDC CER 28480 0160-3877
ALLC24 0160-3877 9 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
A6C2S 0180~-0374 3 2 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106XP020R2
ALC26 0140-0210 2 2 CAPACITOR-FXD 270PF +-5% 300VDC MICA 72136 DMISF271J0300WVICR
ALC27 6180-0374 3 CAPACITOR-FXD 10UF+-10X 20VDC TA 56289 150D106XP020R2
ALC28 0160-0690 4 CAPACITOR-FXD 1PF +~.5PF 100VDC CER 28480 0160-06%0
ALC29 0160-3878 [ CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 8160-3878
A6C3D 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 284890 0160-3878
A6C31 01604490 0 CAPACITOR-~FXD 1.8PF +~,25PF 200VDC CER 28480 0160-44%0
ALC32 NOT ASSIGNED
A&LCI3 0160-3878 3 CAPACITOR-FXD 10600PF +-20% 100VDC CER 284810 01603878
ALC34 6160-3878 [} CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AKCIS 0160-3879 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C36 0160-3876 4 CAPACITOR-FXD 47PF +-20% 200VDC CER 28480 0160-3876
ABLC37 6160-3876 4 CAPACITOR-FXD 47PF +-20% 200VDC CER 20480 01603876
ALC3B 0160-3878 & CAPACITOR~FXD 1000PF +-20% 100VUDC CER 284810 0160-3878
ALL3? 0160-4498 8 CAPACITOR~FXD 5,6PF +-.5PF 200VDC CER T1642 200-200-NP 0-549D
A6CAD 0160-3878 &6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALCAL 0160-3879 7 CAPACITOR~-FXD .01UF +-20% 100VUDC CER 28480 61603879
AbCAZ 0160~-3878 ) CAPACITOR-FXD 1080PF +-20% 100VDC CER 28480 0160-3878
ABHCAZ 01604381 8 1 CAPACITOR-FXD 1.SPF +-,25PF 200VDC CER G1642 150-200~-NP0~159C
ALCA4 0160-3878 & CAPACITOR~FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALCAS 0160-4084 8 CAPACITOR~FXD .1UF +-20% 50VDC CER 28480 01606-4084
ALLAL 0160-0375 2 CAPACITOR~FXD 2,2PF +~,1PF 300VDC CER 28480 0160-0375
ALCA7 01604535 4 2 CAPACITOR-FXD 1UF +~10%Z S0VDC CER 28480 0160-4535
ALC4A8 6160-03735 2 CAPACITOR-FXD 2.2PF +-.1PF 300VDC CER 28480 0160~0375
AGLCAY 8160-0570 9 CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RDARIM
ALCHD 0160-4493 3 7 CAPACITOR~FXD 27PF +-5%Z 200VDC CER 0+-30 51642 200-200-NP0O-270J
ALECS1 0160-4493 3 CAPACITOR~FXD 27PF +-5% 200VDC CER 0+-30 51642 200-200~-NPO-270J
AGCS2¢ 0160-4084 8 S CAPACITOR~FXD .1UF +-20X S0VDC CER 28480 0160-4084
ALCSH3 0160-3873 1 CAPACITOR-FXD 4,7PF +-.5PF 200VDC CER 28480 61603873
ALCS4 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 284810 0160-3878
ABLLSS 0160-4535 4 CAPACITOR-FXD 1UF +-10% S0VDC CER 28480 0160-4535
ALLSEY 0121-0448 8 3 CAPACITOR-V TRMR-CER 2.5-5PF 63V PC-HTG 28489 0121-0448
AHLLS7 01210449 9 CAPACITOR-V TRMR-CER 3.5-10PF 63V PC-MTG 28480 0121-0449
ALLSB 0160-2055 ? CAPACITOR-FXD .81UF +80-20% 100VDC CER 28480 0160-2055
A6CSP¢ 0160-4084 8 CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 0160-40684
ALCHD NOT ASSIGNED
A6LLHT 06160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALLSL2 8160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 284890 0160-3878
ALCHS 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALCHL 0160-3878 & CAPACITOR-FXD 10G0PF +-20% 100VDC CER 28480 0160-3878
A6CR1 1201-0050 3 DIODE~-SWITCHING 80V 200MA 2NS DO-35 28480 1901~0050
ALCR2 1901-0050 3 DIODE~SWITCHING B0V 200MA 2NS§ DD-35 28480 1901-0050
AGCR3 1901-0179 7 DIDDE-SWITCHING 15V S0MA 7G0PS DO-7 28480 1901-6179
A6CR4 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1901-0050
A6LCRSY 1901-0844 3 4 DIDDE~PIN 04713 MPN3401
ALLRS 1901-0050 3 DIODE~SWITCHING B0V 200MA 2NS DD-35 28480 1901-0050
AG6LCR7¢ 19010844 3 DIODE-PIN 04713 MPN3401
ALCRSB 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-33 28480 1901~0050
A6CR? 1201-0179 7 DIODE-SWITCHING 15V S50MA 750PS DO-7 28480 1201-0179
ALCR1D 1961-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1901-0050
AGCR1L 1901-0030 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-00%50
A6CR12 1901-0179 7 DIODE-SWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
ALCR1Z 1901-1096 ? 3 DIODE-PIN 28480 1901-1096
ALCR14 1901-1096 ? DIODDE-PIN 284890 1901-1096
AH6CR1S 1961-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1901-0050
-1 !

See introduction to this section for ordering information

*Indicates factoléy selected value
+ FOR BACKDATING INFORMATION REFER TO SECTION VII
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Model 8656A

Table 6-3. Replaceable Parts

Replaceable Parts

- ) ;
Reference HP Part |c e Mfr
Designation Number |D Qty Description Code Mfr Part Number

ALCR16 1901-0050 3 DIODE-SWITCHING B0V 288MA 2NS DO-35 28480 1901-0050

ALGCR17 19201-0050 3 DIODE-SWITCHING 86V 200MA 2NS D0O-3%5 28480 1901-0050

ALGCR18 1901-1096 ? DIODE-PIN 28480 1901-1096

AGCR19 1901-00560 3 DIODE-SUWITCHING 80V 208MA 2NS D0O-35 2