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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications

" at the time of shipment from the factory., Hewlett-Packard further certifies that its

calibration measurements are traceable to the United States National Bureau of
Standards, to the extent allowed by the Bureau’s calibration facility, and to the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument produet is warranted against defects in material
and workmanshipfor a period of one year from date of shipment. During the warranty
period, Hewlett-Packard Company will, atits option, either repair or replace products
which prove to be defective.

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

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

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPFECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR APARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

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

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Uffice.
Addresses are provided at the back of this manual.

6-525-1
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SAFETY CONSIDERATIONS

GENERAL - This is a Safety Class I instrument
(provided with terminal for protective earthing).

OPERATION — BEFORE APPLYING POWER
verify that the power transformer primary is
matcned to the available line voltage , the correct
fuse is installed, and Safety Precautions are taken
(see the following warnings). In addition, note the
instrument’s external markings which are described
under “Safety Symbols.”

Servicing instructions are for use by service-
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

BEFORE SWITCHING ON THE INSTRUMENT,
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 pro-
tective earth contact. The protective action must
not be negated by the use of an extension cord

 {power cable) without a protective conductor

(grounding). Grounding one conductor of a two
conductor outlet is not sufficient protection.

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

Any interruption of the protective (grounding)
conductor (inside or ocutside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could result
in personal injury.

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

Only fuses with the required rated current, voltage,
and specified type (normal blow, time delay, ete.)
should be used. Do not use repaired fuses or short
circuited fuseholders. To do so could cause a shock
or fire hazard. '

Do not operate the instrument in the presence of
flammable gases or fumes. Operation of any elec-
trical instrument in such an environment consti-
tutes a definite safety hazard. '

Do not install substitute parts or perform any un-
authorized modification to the instrument.

Safety Considerations

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy avail-
able at many points may, if contacted, result in
personal injury.

Any adjustment, maintenance, and repair of the
opened instrument under voltage should be
avoided as much as possible, and when inevitable,
should be carried out only by a skilled person whoe
is aware of the hazard involved.

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

SAFETY SYMBOLS

.ﬁ Instruction manual symbol: the
. product will be marked with this
symbol when it is necessary for

the user to refer to the instruc-
tion manual in order fo prouiect

against damage to the product.

Indicates hazardous voltages,

Earth ferminal (sometimes used
in manual fo indicate circuit
common connected to grounded
chassis).

1 o N

The WARNING sign denotes a
hazard. It calls atfention to a
procedure, practice, or the like,
which, if not correctly performed
or achered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

The CAUTION sign denotes a

% CAUTION i hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

" WARNING |

vii
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Models 8672S/86720A

General Information

SECTION
GENERAL INFORMATION

1-1. INTRODUCTION

This manual contains the information required to
install operate, test, adjust, and service the
Hewlett-Packard 8672S Synthesized Signal Gen-
erator System (Signal Generator System). The
Signal Generator System (Figure 1-1) consists of
an HP 8672A Synthesized Signal Generator (Sig-
nal Generator) and an HP 86720A Frequency
Extension Unit (FEU). The Signal Generator used
in the system must have either Option 034 or 038
installed. For detailed information on the Signal
Generator, refer to the HP 8672A Operating and
Service Manual. In addition to the Signal Genera-
tor System operating and service information,
this manual also contains the operating and ser-
vice information for the FEU (Figure 1-2).

This Operating and Service Manual has the fol-
lowing eight major sections:

Section I, General Information

Section 11, Installation

Section III, Operation

Section IV, Performance Tests

Section V, Adjustments

Section VI, Replaceable Parts

Section VII, Manual Changes

Section VI, Service
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 mil-
limetre (4 x 6 inch) microfilm transparencies of
this manual. Each microfiche contains up to 96

photo-duplicates of the manual pages. The micro-
fiche package also includes the latest Manual

Changes supplement, as well as all pertinent Ser-

vice N otes. :

1-2. SPECIFICATIONS

Specifications for the Signa! Generator System
are the same as those for the HP 8672A with the

exceptions and additions listed in Table 1-1. These
specifications are the performance standards or
limits against which the Signal Generator System
can be tested. Supplemental characteristics for the
Signal Generator System are }isted in Table 1-2.
Supplemental characteristics for the FEU are
listed in Table 1-3. Supplemental characteristics

-are not warranted specifications, but are typical

characteristics included as additional informa-
tion 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 Sigral Generator System manual and all
related documentation should be reviewed for
familiarization with safety markings and instruc-
tions before operation. Refer to the Safety Consid-
erations page found at the beginning of this man-
ual for a summary of the safety information.
Safety information for installation, operation,
performance testing, adjustment, or service is
found in appropriate places throughout this
manual. ‘

1-4. INSTRUMENTS COVERED BY MANUAL

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

The Signal Generator System is not serialized.
Serial number information pertaining to the HP
8672A Synthesized Signal Generator is contained
in the 8672A Operating and Service Manual,

1-5. MANUAL CHANGES SUPPLEMENT

An FEU manufactured after the printing of this
manual may have a serial number prefix that is
not listed on the title page. This unlisted serial

1-1
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Models 86725/86720A

Tahle 1-1. HP 86728 Signal Generator System Specifications

Eiectrical Characteristics

Performance Limits

Corditions

NOTE

Specifications for the Signal Generator System are the same as those for the HP RETZA Synthesized

Signal Generator with the exceptions and additions listed in this table.

Level Flatness

degraded by 0.5 dB

Same as 8672A except degraded by
+0.25 dB

FREGUERCY
Range 10 MHz to 18 GHz
Resclution 1 kHz 10 MHz to 6.199 999 GHz
2 kHz 6.2 to 12.399 998 GHz
3kHz 12.400002 to 18 GHz
SPECTHAL PURITY
Spurious Signals
Non-harmonics <—60 dBe 10 MHz to 1.999 999 GHz
Others (Power line related and fan Same as 8672A 2.0 to 6.2 GHz 10 MHz to 6.2 GHz
rotation)
Single-sideband Phase Noise (1 Hz Same as 86724 2.0 to 6.2 GHz 10 MEz to 6.2 GHz
BW, CW mode)
RF QUTPUT {CW Mode}
Output Level +15 dBm to -120 dBm 10 MHz t0 2 GHz
+1 dBm (+7 dBm, Opt. 008} to 2to 18 GHz
-120 dBm
Total Indicated Meter Accuracy Same as 8672A except degraded by 2to 18 GHz
0.26dB
Same as B8T2A 2—6.2 GHz excent 10 MHz t0 2 GHz

MODULATION

Frequency Modulation
PULSE Modalation
On/0Off Ratio (0 dB Vernier
Setting)
Rise/Fali Times

Peak Pulse Power

Same as 8672A 2—6.2 GHz

=80 4B
<lbns

Within 1.0 dB of level selected in
CW mode

Uncalibrated

10 MHz to 2 GHz

10 MHz to 2 GHz

2—18 GHz

1-2
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Tabig 1-2. HP 86728 Signal Generator System
Suppiemental Characteristics

Power: 100, 120, 200 or 240 Vac, -+5% ~10% at
48 to 66 Hz, 405 VA maximum.

Net Weight: 39.5 ke (87 Ibs).

Dimensions: 620 mm Deep x 425 mm Wide z 222 mm
High (24.4” x 16.8” x 8.8").

Table 1-3. BB720A FEU Supplemental
Characteristics

Pewer: 100 or 120 Vae, +5% —10% at 48 to 440 Hz, or
209 or 240 Vac, +5% -10% at 48 to 66 Hz,
105 VA maximum,

Met Weight: 12.3 kg (27 ibs).

Jimensions: 620 mm Deep x 425 mm Wide x 89 mm
High (24,47 x 16.8”7 x 3.5").

General Information

Manuai Changes Supplement {cont'd)

number prefix indicates that the instrument is dif-
ferent from those documented in this manual, The
manual for this newer instrument is accom panied
by a Manual Changes supplement. The supple-
ment contains “change information” that ex-
plains how to adapt the manual to the newer
instrument.,

In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep the manual as cur-
rent and as accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment is identified with the manual print date and
part nuumber, both of which appear on the manual
title page. Complimentary copies of the supple-
ment are available from Hewlett-Packard,

For information concerning a serial number prefix
thatisnotlisted on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

ATTENUATION COMTROL

FREGUENCY RANSE GONTAOL

e T ST
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W
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LON BAND YR
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Figure 1-3. Signal Generator System Simplified Black Diagram
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General Informatiou

1-6. DESCRIPTION

Most HP 86728 Signal Generator Systems consist
of an HP B6720A Frequency Extension Unit
(FEU), an HP 8672A Option 034 Synthesized Sig-
nal Generator, and the accessories listed in Sec-
tion II. Occasionally, a system that requires only
high power cutput will contain an HP 8672A
Option 038 (instead of the Opiion 034). Both of
these options are covered in the HP 8672A Signal
Generator Options paragraph.

The Signal Generator System (Figure 1-3) has a
frequency range of 10 MHz to 18 GHz. The output
is leveled and calibrated from +2 to -120 dBm (+7
to ~120 dBm with Option 008) in the 2 to 18 GHz
rangeand from +13t0~120dBminthe 10 MHzt0 2
GHzrange. FM or pulse modulation can be selected
through the entire range. AM modulation can be
selected at 2 GHz and above.

1-7. Low Band and High Band

The FEU uses a heterodyne technique to generate
low-band signals (10 MHz to 2 GHz). The input
signalfrom the Signal Generator(4.21t06.2 GHz)
is mixed with a 4.2 GHz oscillator to produce the
low-band output signal. Both low-band and high-

band signals(2to 18 GHz) can be pulse modulated _

by the modulators in the FEU,

1-8. HP-IB Operation

Both the Signal Generator and the FEU have HP-
IB interfaces and can be used with any HP-IB
Controller for automatic Signal Generator System
applications.

1-8, HP BE725 SIGNAL GENERATOR
SYSTEM OPTIONS

The HP 86728 Signal Generator System options
allow the user to specify changes to both the HP
86724 and the HP 86720A. Do not confuse the HP
86728 Signal Generator System options with the
individual instrument (HP 86724 or HP 88720A)
options. Table I-4 summarizes the electrical op-
tions of the Signal Generator System (HP 86728)
and the related options in the Signal Generator
(HP 8672A) and FEU (HP 86720A). For example,
the standard HP 86728 contains an HP 8872A
Option 034 Signal Generator. The descriptions of
the electrical options specify what the option does
and which instrument it changes.

The mechanical options are used to mechanically
combine and mount the two instruments as a
system.

1-4
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Table 1-4. Summary of Signal Generator

Systerm Options
HP 8672 Options | HP 8672A Options | HP 867204 Options

Standard 034 Standard
oc1 038 001
002 002, 034 Standard
003 003, 034 Standard
004 034 004
005 038 005
0(56 034 008
008 008,034 Standard
009 034 009
910 038 010

1-10. Signal Generator System Electrical
Options

Option 001. The .01 TO 18.0 GHz OUTPUT con-
nector on the HP 88720A is mounted on the front
panel but the internal attenuator is omitted. The
specified outputlevelis +4to-10dBm from 2 GHz
to 18 GHz and +13to-10dBm from 10 MHz to 1.999
993 GHz. The HP 8672A Option 038 is used instead
of the Option 034.

Option 002. The internal 10 MHz crystal reference
in the HP 8672A is omitted. An external reference
is required.

Option 003. A special fan in the HP 8672A allows
the Signal Generator to operate from 48 to 440 Hz
Mains. The standard FEU can operate over the
same range,

Option £04. The .01 TO 18.0 GHz GUTPUT con-
nector on the HP 88720A is mounted on the rear
panel. Maximium output power is +12.0 dBm (10
MHz t0 1.999 999 GHz). Total indicated level accu-
racy and flatness is degraded by =0.25 dB.

Gption 005, The .01 TO 18.0 GHz OUTPUT con-
nector on the HP 86720A is mounted on the rear
panel and the internal attenuator is omitted. The
specified power output is +3 to —10 ¢Bm from 2
GHzto18.0GHzand +1210-10dBm from 10 MHz
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Signal Generator System Electrical
Options (cont'd)

to 1.999 999 GHz. The HP 8672A Option 038 is used
instead of the Option 034, Total indicated accu-
racy and flatness is degraded by +0.25 dB.

Option 008. Provides +7 dBm leveled output power
in the HP 8672A from 2.0 to 18.0 GHz. Refer to the
HF 8672A Option 8 Manual Supplement.

Option 009, Delete the pulse modulation eapability
from the HP 868720A.

Option 010. Delete the pulse modulation capability
from the HP 86720A and omit the internal attenu-
ator. The specified output level is +4 to —10 dBm
from2to 18 GHz and +13t0~10dRm from 10 MEz
to 1.999 599 GHz.

1-11. Signal Generator System Mechanical
Options '

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

Chassis Slide Mount Kit (Option 006). This kit is
extremely useful when the Signal Generator Sys-
tem is rack mounted. Access to internal circuits of
the HP 8672A Signal Generator and the rear pan-
eis of both instruments is possible without remov-
-ing the Signal Generator System from the rack.
Order HP part number 1494-0017. If the system
rack mounting slides are to be mounted in a
standard EIA rack, then an adapter (HP part
number 1494-6023) is needed. The slides without
the adapter can be directly mounted in the HP
system enclosures.

Rack Flange Kit (Option 808). A Signal Generator
System without handles can besolidly mounted to
the instrument rack using this kit. Order HP part
numbers 5061-0074 (for the FEU) and 5061-0077
(for the Signal Generator),

Rack Flange Kit for Mounting With Front Handles
(Option913). This kit contains a flange that can be
used to mount the Signal Generator System with
handles. The handles are included in the standard
system. Order HP part number 5061-0085.

General Information

1-12. HP 8672A SYNTHESIZED SIGNAL
GENERATOR OPTIONS

The HP 8672A options are covered in the HP
8672A documentation. However, it is important to
understand the following relationships:

a. The standard HP 86728 Signal Generator
System contains an HP 8672A, Option 034. This
option omits the internal atienuator but uses the
standard OUTPUT LEVEL RANGE switch. The
physical and electrical changes to the HP 8672A
are covered in the HP 8672A Operating and Ser-
vice Manual. The difference in operation when the
HP 8672A Signal Generator is a part of the HP
86728 Signal Generator System is covered in Sec-
tion Iil of this manual.

b. If an HP 86728 Signal Generator System
option deletes the internal attenuator from the
FEU, the HP 8672A Signal Generator used in the
system must be an Option 038. This optioninstalls
a two-position OUTPUT LEVEL RANGE switch
in the Signal Generator.

c. The 002, 003, and 008 electrical options to the
HP 8672A are equivalent to the same numbered
options to the HP 86728, :

d. The remaining HP 8672A options are not
normally used with the HP 86725 Signal Genera-
tor System.

+-13. HP 86720A FREQUENCY EXTENSION
UNIT OPTIONS

The HP 86720A options are covered in this man-
ual. These options (001, 004, 005, 009, and 010) are
equivalent to the same numbered options to the
HP 86725,

1-14. HEWLETT-PACKARD INTERFACE BUS
(HP-1B)

1-15. Compatibility

The Frequency Extension Unitis compatible with
HP-IB to the extent indicated by the following
code: SHO, AH1, TO, TEO, L2, LE0, DCO, DT0, RL1,
C0, SRO and PPO. An explanation of the compati-
bility code can be found in IEEE Standard 483
(1978), “IEEE Standard Digital Interface for Pro-
grammable Instrumentation” or the identical
ANSI Standard MC1.1. The FEU interfaces with
the bus via open collector TTL circuitry. For more
detailed information relating to programmable
control of the Frequency Extension Unit, refer to
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Compatibility (cont'd)

Remote Operation, Hewlett-Packard Interface Bus
in Section 11 of this manual.

1-16. Selecting the HP-IB Address

The Signal Generator System uses two HP-IB
addresses. One is the HP-IB address of the
HP8672A Signal Generator. The second is the HP-
IB address of the HP 86720A FEU. These two
addresses can not be the same. Refer to the HP
8672A Operating and Service Manual for addi-
tional information on setting or changing the
Signal Generator HP-IB address. Refer to Section
IT of this manual for additional information on
setting or changing the FEU HP-IB address.

1-17. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Genera-
tor System consist of the accessories supplied with
the Signal Generator (refer to the HP 8672A Oper-
ating and Service Manual) and the acecessories
supplied with the FEU (refer to Table 2-1).

1-18. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

If an FEU is purchased separately, an HP 8672A
{Option 034 or Option 038) Synthesized Signal
Generator must be used with the FEU to form a
complete Signal Generator System. The 11731 A or

Models 8672S5/86720A

11732A Frequency Extension Kit can be used fo
retrofit existing HP 8672A Synthesized Signal
Generators forusein the HP 86725 Signal Genera-
tor System.

1-19. EQUIPMENT AVAILABLE

The Frequency Extension Unit has an HP.-IB
interface and can be used with any HP-IB compat-
ible computing controller or ¢computer for auto-
matic systems applications.

The 11712A Support Kitis available to aid theuser
in maintaining and servicing the Signal Genera-
tor System. [t consists of cables, adaptors, termi-
nations, prerecorded programs, extender hoards,
and a test extender board.

Refer to the 11712A Support Kit Operating Man-
ual for additional information. It can be ordered
through a Hewlett-Packard sales office.

1-20. RECOMMENDED TEST EQUIPMENT

Table 1-5 lists the test equipment and accessories
recommended for usein the testing, adjusting, and
servicing procedures contained in this manual.
Any additional equipment required for procedures
in the HP 8672A Operating and Service Manual
are listed in that manual. If any of the recom-
mended equipment is unavailable, instruments
with the equivalent minimum specifications can
be used.
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Table 1-5. Recommended Test Equipment

General Information

Instrument

Critisal Specifications

Recommended Madel

Use*

Attenuator

6 dB (not criticaly
Range: deto 18 GHz
SWR: 1.5 maximum

HP 8491B
Option 0G&

Controller, HP-IB

HP-IB Compatible

HP 85F

AT

Biode Detector

Range: 0.01 to 18 GHz
SWR: 1.7 maximum
Sensitivity: >0.4 mV /. /W1

HP 84728

P,T

Frequency Counter

Range: 20 kHz to 18 GHz
Resolution: 10 Hz

HP 5343A

P T

Mixer

0.01 to 2 GHz response

ZEM—150%*

PT

Oscilloscope

Bandwidth: 200 Mhz

Vertical Sensitivity: 10 mV/div
Vertical Input: 504) ac or de coupled
Delayed Sweep Mode: 20 ns/div
External Sweep Capability

HP 17154

PAT

Power Meter

Frequency Range: 0.01 to 18 GHz
Accuracy: +0.1 dB
Compatible with Power Sensor

HP 436A

P AT

Power Sensor

Frequency Range: 0.01 to 18 GHz
Input Impedance; 500
Range: +17 to 25 dBm into 500

HP 8481A

P,AT

Pulse Generator

Rate: 10 Hz to 4 MHz

Rise and Fall Times: >5 dBm
Qutput Impedance: 500
Output Level: 0 to 3.5V

Pulse Width: 100 ns to 2 u/s

HP 8013B

PAT

Spectrum Analyzer

Frequency Range: 0.01 to 18 GHz
Frequency Span 50 kHz to 200 MHz/div
Resolution Bandwidth: 30 Hz to 300 kHz
Amplitude Range: +13 t0 120 dBm
Vertical Sensitivity: 2 dB/div minimum

HP 8560A

PT

Voltmeter, Digital

Range: +22 to -40 Vdc: 0 to 1 Vrms
Resgolution: 1 4/V Vde 1 2/V Vrms

HP 34554

PAT

* P = Performance Testing, A = Adjustments, T = Troubleshooting

**Mini-Circuits Lab, 2625 KEast 14th Streat, Brooklyn, NY 11235, Tel (212) 765-0200,
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Installation

SECTION I}
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the complete system. Included is informa-
tion pertinent to the initial inspection, power
requirements, line voltage and fuse selection, oper-
ating environment, instrument mounting, stor-
age, and shipment of the HP 86720A Frequency
- Extension Unit (FEU). For similar information
about the Sighal Generator, refer to Section II of
the HP 8672A Operating and Service Manual. A
procedure for interconnecting the twoinstruments
is also included.

2-2. INITIAL INSPECTION

| WwARNING |

To avoid hazardous electrical shock, do
not perform electrical tests when there
are signs of shipping damage to any
portion of the outer enclosure feovers
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 procedures for checking elec-
trical performance are given in Section IV, Per-
formance Tests. If the contents are incomplete, if
there is a mechanical defect, or if the instrument
does not pass the performance tests, notify the
nearest Hewlett-Packard office. If the shipping
container is damaged or the cushioning material
shows signs of stress, notify the carrier and the
Hewlett-Packard office. Keep the shipping mate-
rial for the carrier’s inspection.

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

| WARNING §

To avoid the possibility of hozardous
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. :

Power requirements for the Signal Generator and
the Frequency Extension Unit are listed in Tables
1-2 and 1-3.

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

If the instrument is to be energized via
an external aqutotransformer (for vol-
tage reduction), make sure the common
terminal ts connected to neutral (thatis,
the grounded side of the mains supply).

2-5. Line Voltage and Fuse Selection

¢ CAUTION

Before plugging this instrument into the
Muins (line) voltage, be sure that the
correct operating voltage and fuse have
been selected.

Hear-panel line-power modules permits operation
from 90 to 126 Vac sources or from 198 to 252 Vac
sources. The number visible in the window on the
module indicates the nominal line voitage (100,
120, 220 or 240 Vac) to which the instrument must
be connected. Verify thatthe line voltage selection
card and the fuse are matched to the power source
to be used. Refer to Figure 2-1, Line Voltage and
TFPuse Selection. Table 2-1 lists the vatings and HP
part numbers for the replaceable fuses.

Tablg 2-1. Fuse Batings and Part Numbers

Line Yoitage Rating Part Number
100/120V 1A, 250V 2100-0001
220/2406V 0.75A, 250V 2110-0063

2-1
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2-6. Power Cable

| WARNING |
For protectio ais ie hazards, the

line fuse shouid be a 250V normal-blow
fuse with the correct rating.

Before connecting this power, the pro-
tective earth terminal of each instru-
ment must be connected to the protec-
tive conductorof the (Mains) power cord.
The Mains plug shall be inserted only in
socket outlets provided with a protective
earth contact. The protective action
must not be negated by the use of an
extension cord (power cable) without a
protectiveconductor (grounding). Ground-
ing one conducior of a two-conductor
outlet is not sufficient 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 is determined by
the country of destination. Refer to Figure 2-2 for
the part numbers of the power cables and plugs
available.

2-7. HP-IB Address Selection

The HP-1B listen address is switch selectable. The
switch is located on the rear panel of the FEU as
shown in Figure 3-2. Select the desired address as
shown in Table 2-2. The address is set to decimal
28 at the factory, as shown in Figure 2-3. Refer to
Section IT of the HP 8672A Operating and Service
Manual for HP-IB address selection for the Signal
Generator.

2-8, Interconnection
Interconnection data for the Hewlett-Packard Inter-
face Bus is provided in Figure 2-4.

2-9. Mating Conneclors

The front-pane! .01 TO 18.0 GHz QUTPUT con-
nector requires a 50-ochm Type N male mating

connector. The PULSE INPUT and 100 MHz REF

INPUT connecters require 50-chm BNC male
mating connectors. Both types must be compati-
ble with the specifications of US MIL-C-39012.
Additional cables are listed under ACCESSO-
RIES SUPPLIED in this section.

2-10. Operating Environment

The operating environment should be within the
following limitations:

2-2
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Temperature ........ccoeviivrnnn... 0°C to B5°C

(15°C to 35°C for specified performance)
Humidity ... ... <95% relative
Altitude . .............. <4570 metres (15 000 feet)

2-11. Bench Operation

The instrument cabinet has plastic feet and fold-
away tilt stands for convenience in bench opera-
tion. The plastic feet are designed to ensure proper
stacking with other instruments in similar hous-
ings, and the tilt stands raise the front of the sys-
tem for easier viewing of the front panel.

2-12. Rack Mounting

[ WARNING |}
The entire system weighs 39.5 kg
{87 lbs); therefore, care must be

exercised when lifting to avoid per-
sonal injury.

Installation instructions are provided with the
rack mounting kits.

2-13. ACCESSORIES SUPPLIED

The accessories supplied with the FEU consist of
mounting hardware, accessory cables, and han-
dles as listed in Table 2-2.

2-14. CONNECTING THE FREQUENCY
EXTENSION UNIT 7O THE SIGNAL
GENERATOR

The Signal Generator System consists of an HP
B672A Signal Generator (Option 034 or 038), an
HP 86720A FEU, and the accessories listed under
Accessories Supplied. To mechanically mount and
electrically interconnect the two instruments, per-
form the following steps:

a. Remove the bottom feet from the Signal
(Generator,

b. Attach the two Front Vertical Lock Links
MP1,2 tothetop of the front frame of the FEU with
the hooks toward the front. Use four Pan Head
screws MP13-16.

¢. Placethe Signal Generatorontopcofthe FEU
and slide it back to lock the front frames together.

d. If required, remove the bottom rear feet on
the Signal Generator and the top rear feet on the
FEU.



Models 86725/86720A

Installation
SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.
2. Select operating voltage by orienting PC board to position desired voltage
on top-left side. Push board firmly into module siot,
3. Rotate fuse-pull back into normal position and re-insert fuse in hoiders,
using caution to select correct fuse value,
| WARNING }
To avoid the possibility of hazardous elecirical shock, do not oper-
ate this instrument af fine voltages greater than 126.5 Vac with line
frequencies greater than 66 Hz (leakage currents at these line settings
%” B may exceed 3.5 mA).

Figure 2-1. Line Voltage Selection and Fuse Replacement

220/248vV 220/240v 100/120V

220/240V
OPERATION

OPERATION OPERATION GPERATION

>

SN

N .
5 =N S

PLUG™: SEV 1011.1953-24507

N

A

TYPE 12 PLUG™: NZSS 198/A8 £112 PLUG™: NEMA 5.15F° PLUG*: NEMA 6-15P
CABLE™: HP 8120-2104 CABLE™: HP 8120-1389 CABLE®: 8120-1378 CABLE™: HP 81200598
220/240V 2207240V 220/260V
OPERATION OPERATION ) - OPERATION

PLUG™: CEE7.VH PLUG™: CEEZ22-V1

PLUG™: BS 1383A
CABLE™: HP 8120-1589 CABLE™: HP 8120-1850

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 piug.

Figure 2-2. Power Cable and Mains Plug Part Numbers
2-3
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Table 2-2. Accessories Supplied With the FEU

Models 86725/867204A

Referance Hp

Designatien Deseription Part Mao, (ty
W34 Cable, Line Power See Figure 2.2 1
W35 Cable, Rigid Coaxial Assembly, RF IN 08672-20155 1
W36 Cable, Atten. Control 8120-3720 H
W37 BNC Cable, 21.5 cm (100 MHz Ref. Input) 8120-2682 1
Was HP-IB Cable, 0.5 metre 10833D 1
MP1,2 Vertical Lock Link, Front 1600-0367 2
MP3,4 Vertical Lock Link, Rear 0050-0517 2
MP5,5 Handle Assembly 5060-2901 2
MP7,8 Handle Trim (ptastic) 5020-3898 1
MP9-12 Feet, Rear 5040-7221 4
MP13-16 Serews, for mounting Front Vert,

Lock 1inks (6-32 % .19 in PH) 2360-0330 4
MP17-20 Screws, for mounting rear Vert,

Lock Links (6-32 x .31 in F'H) 2360-0334 4
MP21-26 Screws, for mounting handles 2510-0195 6
MP27.30 Serews, for mounting Rear

Feet (6-32x .31 in RP) 2360-0195 4

HP-18 ADDRESS

DONT OONT 1 1 1 0
CARE CARE 18 t 4 2

— 3

Figure 2-3. HP-IB Address Selection

Connecting Frequency Exiension Unil to
Signal Generator (cont'd}

e. Attach Rear Vertical Lock Links MP3,4 over
bosses at the rear corners using screws MP17-20.

f. Attach Handles and Trim MP5-8, using
screws MP21-26, or install either of the rack mount-
ing kits supplied.

g. If required, install rear feet MP39-12 using
screws MP27-30 on the four outside corners of the
Signal Generator System.

h. Install Attenuator Control Cable W36 and
100 MHz Reference Input Cable W37 as shown in
Figure 6-2.

2-4

i. Ifremote operation is desired, connect the HF-
IB Cables to both the Signal Generator and the
FE.

i. Install W35 RF In Cable Assembly as shown in
Figure 6-1.

2-15 STORAGE AND SHIPMENT

2-16. Environment

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

Temperature ........coovivenen... ~55°C to +75°C
Humidity ....... . ot <95% Relative
Altitude ............. <15 300 metres (50 000 feet)

2-17. Packaging

CAUTION |

Ship the Signal Generator and the FEU
in two separate packages. The excessive
weight could damage the instruments if
they are shipped in one package,

Original Packaging. Containers and material iden-
tical to those used in factory packaging are availa-
ble through Hewlett-Packard offices. If the instru-
ment is being returned to Hewlett-Packard for
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Table 2-3. ASCIl Address Codes to Decimal Equivalents Packaging (cont'd)
servicing, please complete one of the biue repair
ASCH Address Codes Decimal tags located at the end of this manual and attach it
LISTEN Equivalents to the instrument. Be sure to include the type of
service required, return address, model number,
5p 00 and full serial number. Mark the container FRA-
1 01 GILE to assure careful handling. Tn any corres-
” 02 pondence concerning a Hewlett-
# 03 Packard instrument, refer to the instrument by
$. (4 model number and include the full serial number.
% 05
& 06 Other Packaging. The following general instruc-
: 97 tions should be followed for repackaging with
( 08 commercially available packaging materials.
3 09
* 10 a. Complete one of the blue service tags located
+ 11 at the end of this manual and attach it to the
, 12 instrument. Be sure to indicate the type of service
i3 required, return address, model number, and full
. 14 serial number. Then wrap the instrumentin heavy
/ 15 paper or plastic,
0 16
1 17 b. Use a strong shipping container. A double-
2 18 wall carton made of 2.4 MPa (350 psi) test material
3 19 is adequate.
4 20
5 21 c. Use enough shock absorbing material {75 to
6 22 100 mm or 3 to 4 inch layer) around bottom, top,
7 23 and all sides to provide a firm cushion and to
8 24 prevent movement within the container.
9 25
: 26 d. Seal the shipping container securely.
: 27
< 287 e. Mark the shipping container FRAGILE to
= 29 assure careful handling.
> 30
+indicatas factory set address.

25
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SIGNAL GROUND

PIO TWISTED PAIR WITH 11

PIO TW§ STED PAIR WITH 10

SHOULD BE GROUNDED | P/O TW1STED PAIR WITH 9
gEA&;ﬁMﬁfg ‘OQFN PIO TWISTED PAIR WITH 8
TWISTED PAIR P10 TWISTED PAIR WITH 7
PIG TWISTED PAIR WITH 6

REN

DIO8

DICT

BI06

DIOS

Y

150 METRIC ———me ]

THREAD M3.5x 0.6

Logic Levels

The Hewlett-Packard Interface Bus Logic Levels are TTL compatible

24-PIN MICRO-RIBBON
ISERIES 57) CONNECTOR

SHIELD = CONNECT TO
ATH Ehounn
(2] {1} isrg

(2.1l IFC

(3] (3] NDAC

NRFD

(5] iDAV

(57 | (ot

(8 [ [pioa

i D103

G 01 [pioz
w

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 Quiput Data Format
Refer to Section III, Operation.

Mating Connector

HP 1251.0293; Amphenol 57-30240,

Meating Cablas Available
HP 1GR33A, 1 metre (3.3 1), HP 10

83318, 2 metres (6.6 ft)

HP 10833C 4 metres 113.2 fi5, HP 10833D, 0.5 metres (1.6 i)

{abling 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 (65.8 i,

i

Figure 2.4, Hewlett-Packard Interface Bus Connection
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SECTION iii
OPERATION

3-1. INTROBDUCTION

This section explains how to operate the Signal
Generator System. Efficient operation of the sys-
tem requires an understanding of the operation of
both the HP 8672A Synthesized Signal Generator
(Signal Generator) and the HP 86720A Frequency
Extension Unit (FEU).

Because most users require system operating infor-
mation more often than FEU operating informa-
tion, the section is organized in the following format:

1. Local Operation.
a; Turn-on procedure.
b} Signal Generator System operation.
¢) FEU operation.

2. Remote Operation.
a) Signal Generator System operation.
b) FEU operation.

3. Signal Generator System Operator’s Checks.

NOTE

The operation of the FEU can best be
checked by operating it in a Signal Gen-
erator System.

a) Operator’s local check.
) Operator’s remote chack.

4. Operator’s Maintenance.

Most Signal Generator functions are covered in
the HP 8672A Operating and Service Manual.
However, the relaticnship between the Signal
Generator and the FEU when they areused as a
system is explained in this section. For example,
the use of the Signal Generator RANGE dBm dis-
play and the FEU vernier meter during low band
operation is covered.

3-2. LOCAL OPERATION

. Included in this section are the descriptions of the
FEU front and rear panel controls, connectors and
indicators, operator’s checks, and operator
maintenance. -

Operation of the following Signal Generator func-
tions are described in the HP 8872A Operating
and Service Manual;

a. Setting the output frequency.

b. Setting moedulation (except pulse modula-
tion which is covered in this section).

e. Setting output level range.

d. Setting the high band output level vernier.
Setting the low band cutput level vernieris covered
in this section.

e. RF On/Off
f. The remaining Signal Generator functions.

3-3. Turn-on Procedure A

Before the instruments are switched on,
all protective earth terminals, extension
cords, autc-transformers and devices
connected to them 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
njury.

Only fuses with the required rated cur-
rent and specified type should be used.
Do not use repaired fuses or short circu-
ited fuseholders. To do so could cause o
shock or fire hazard.

' %CAUTEONS

Before the system is switched on, the
instruments must be set to the voltage of
the power source or damage to the sys-
tem may result.

The FEU .01 TO 180 GHz OUTPUT 15
protected against reverse power appli-
cations up to 1 W. However, for greatest A
protection of expensive internal compo-

nents, be careful notto apply any reverse
power to the .01 TO 18.0 GHz OUTPUT.
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Turn-con Procedure (cont'd)

If the Signal Generator and the FEU are already
plugged in, set both LINE switches to ON.

Ifthe power cables are not plugged in, follow these
instructions:

1. Check that power line voltage settings match

the power source (see Figure 2-1 for the FEU
and the HP 8672A Operating and Service Man-
ual for the Signal Generator).

2. Check that fuse ratings are appropriate for the

iine voltage used.
3. Plug in the power cables.
4, Set the LINE switches to ON.

3-4. Signal Generator System Local Operation

Efficient operation of the Signal Generator Sys-
tem requires that you understand the following
information:

a, Operation of the Signal Generator. This
information is contained in the HP 8672A Operat-
ing and Service Manual.

b, Operation of the FEU. This information is
covered later in this section.

c. Howthetwoinstruments operate together to
extend the capabilities of the Signal Generator.
This information is covered in the following
paragraphs.

When the two instruments are used together, the
resulting Signal Generator System extends the
BEF 8572A Synthesized Signal Generator capabili-
ties by adding the following:

a. Alow band frequency range of 10 MHz to 2

GHz.

b. Pulse modulation in both the low band and
the high band.

See Table 1-1 for the system specifications that
apply to these modes of operation.

3-5, Low Band Frequency Fange Operation

Operation in the low band frequency range (10
MHz to 2 GHz) is jointly controlled by the Signal
Generator and the FEU. The FEU CW/PULSE
switch selects either CW or PULSE operation.

3-2
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During CW operation, the Signal Generator con-
trols all of the output signal characteristics except
the vernier power setting. Vernier power is set
using the OUTPUT VEENIER control on the
FEU. The vernier power is indicated on the FEU
front panel meter. The indication on the FEU
meter is used in conjunction with the power indi-
cated by the RANGE dBm LEDs on the Signal
Generator to determine power output of the Signal
Generator System, For example, if the FEU meter
indicates -6 dBm and the Signal Generator LEDs
indicate —10 dBm, the system power output is -16
dBm. This relationship is the same as the Signal
Generator meter and display operation during
high-band operation.

During low-band operation, FM modulation can
be used (and displayed on the Signal Generator
meter). AM modulation cannot be usad in the low
band. If AM modulation is selected, the LVL
UNCAL LED on the FEU lights.

During pulse modulation operation, the Signal
Generator controls the RF frequency and the 10
dB per step power range setting. The FEU controls
the type of pulse modulation {normal or comple-
ment) and the vernier power setting. The vernier
power is set while in the CW mode of operation.
When the FEU is switched to PULSE, the low-
band antomatic level control (ALC) circuits main-
tain the peak poweroutput at = 1 dB of the last CW
setting. -

The instrument supplying the pulse input to the
FEU controls the pulse width and the pulserepeti-
tion frequency (PRF).

If the system is operating in the low band, the
PRESET key must be pressed twice to preset the
system. The reascn for this requirement is that a
frequency command must be repeated any time
the 2 GHz boundry between the low and high
bands is crossed.

3-8. High Band Frequency Range Operation

CW operation in the high-band frequency range (2
to 18 (GHz) is the same as operating an HP 8672A
Synthesized Signal Generator.

Pulse modulation in this band is similar to that
previously described for low band operation. The
differences are that the vernier power setting now
is controlled on the Signal Generator and the
power output is not calibrated or leveled. The peak
pulse power output of the system in this mode is
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High Band Frequency Range Operation (cont'd)
typically 4 to 68 dB lower than indicated on the
Signal Generator. See Table 3-1 for a comparison
between CW and pulse operation in a Signal Gen-
erator System with Option 008.

Tahie 3-1. Qutput Power for the HP 88728 Option 008 Signa!
Generater System

Frequency CW Mode Pulse Modulation
Range ’ {¢Bm) Mode [dBm]
10 MHz to 2 GHz +13 +13
210124 GHz +7 +-3*
12.4 t0 18.0 GHz +7 +1%*
* Typical values

3-7. FEU Local Operation

3-8. Panei Fealures

The front and rear panel features of the FE{J are
given in Figures 3-1 and 3-2. These include expla-
nations of the controls, connectors and indicators.

3-9. FEU Operator's Local Check

Perform the Signal Generator System Verifica-
tion Test in Section IV to verify local FEU
operation.

3-10. REMOTE OPERATION

3-11. Signal Generator System Remote
Operation

Remote operation of the Signal Generator System
requires that you understand how o program the
individual instruments. After that, the system
program can be written in the same sequence that
the controls on the individual instruments are set.

3-12. Programming Quick Reference Guides

Tables 3-2 and 3-3 are quick reference guides for
programming the Signal Generator and the FEU.

Table 3-2 shows the program string syntax and
program codes for the FEU. The FEU cannot send

Operation

- a status byte. However, as explained later in this

section, normal operation of the FEU can cause
some bits of the the Signal Generator’s status byte
to be set.

Table 3-3 shows the program string syntax, pro-
gram codes and arguments, and the status byte for
the Signal Generator, All possible program codes
(including equivalent duplicates} are shown, but
the recommended codes are indicated with bold-
face type.

Tabie 3-2. FEU Pregramming Quick Referance Guide

CWw/
Pulse ./or Vernier Level
Controlier Tatk ] "
feoie ) “[XXTLXX] [X.. . X]
Caode

[UPPER OR LOWER CASE CAN BE USED]

Active Switch Pragramming Codas
CW ad
PULSE bi
L (Normal) ah
~17 (Complement) b

Remote Verniar Level Program Code

+3 dBm b1234
+2dBm alb234
+1 dBm a2bid4
0dBm al2b34
-1 dBm aldbiZ4d
-2 dBm a13b24
-3dBm a23bl4
-4 dBm a123bd
-5 dBm a4bl123
-6 dBm al4b23
-7 dBrm a24b13
-8 dBm al24h3
-3 dBm a34big
-10 dBm al34b2
-11dBm a234bi

-12dBm al2s4

3-3
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Table 3-3. Signal Generator Programming Quick Reference Guide
PRCGRAMSTRING SYNTAX
) — Level mrmwm — Modulation —
Cortrolier Taik 3 Freguency Range Vernier AM Fid AlLC
Synthesizer Listen |, [ CX. XCX ]{ CX}{CX]{CX][CX} E CX ]”
Stands For Coldga Dummy Argument
For Most Sagﬂrficant Frequency Execute Code
Freguency Digits, L
Freguency Digits
WHERE: C = PROGRAM COBE
X = ARGUMENT OR FREQUENCY DICIT
PROGRAM CODES ARGUMENTS PROGRAM CODES ARGUMENTS
10GHz  @orP 0 dBm b
1 GHz Aor(d P —10 1
% | 100MHz BorR = - :
= 10MHz  CorS$ o 10 A
2| 1MHe Dor T 0 THROUGH 9 o Korf 50 5
=
E 100 kHz Eor l} o —50 8
w 10 kiz For ¥ : —T0 7
1 kHz GorW ﬁ e 8
EXECUTE Jor 7 = ~90 9
> ~100 :
OFF Bor7 —110 )
; 30 kHz 5
100 kHz 4 +3dB o
= Nor— - 300kHz 3 e 2 1
i oy +1 2
1 MHz 2 = 0 3
3 MHz i < w‘l )
v -3 6
RF OFF 024,638 > Lor 4 7
INT NORMAL 1 ol ~5 8
. INT, +10 RANGE 3 = —6 5
o g or__ XTAL NORMAL 5 & ~7 :
XTAL+10 RANGE 7 =2 —8 ;
MTR, NORMAL = =9 <
MTR,+10 RANGE 2 —10 -
OFF Oorl
= Mor] 100%
< 30% 3
STATUS BYTE
I Bit Number 8 7 B 5 4 3 2 i
Decimal Value 128 64 2 16 8 4 2 1
CRYSTAL RSY QUT QF RE NOT LBV FM +10 dBm
Function OVEN REQUEST RANGE OFF PHASE UNCAL OVER- OVER
COLD SERVICE (frequency! LOCKED MCD RANGE
34
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Ovperation

0 RF INPUT connestor: 50 ohm type-N female connec-
tor supplies the RF input from the Signal Genera-
tor.

0 01 to 18 GHz BUTPUT connector: 50 chm type-N
female connector supplies the RF output over the
entire frequency range of .01 to 18 GHz.

@ METER: indicates RF output level, but only while
operating in the CW and low-band modes simul.
taneously. LEVEL is determined by the setting of
the OUTPUT LEVEL VERNIER control or re-
motely programmed, and read relative to the
RANGE dBm level displayed on the Signai Gen-

erator.

Mechanical Meter Zero: adjusts mechanical meter
zero when power is off. DONOT adjust this except
when making electrical adjustments, as described
in Section V of this manual.

LVL UNCAL LED indicates that RF level is uncali-
brated {as in case of an ALC malfunction) when
operating in the CW and low-band modes simul-
taneocusly.

) RFUNLOCKED LED indicates that the 4.2 GHz local
oscillator is not phase locked.

@ GUTPUT VERNIER (low band only) adjusts the RF
output level over the range of +3to—10dB, whenin

the CW mode, relative to the Ouiput Level Range.
The Vernier function is programmable in 1 4B
steps. The VERNIER level, whether LOCAL or
REMOTE, can be adjusted in the CW 1. 'de only.
The digital sample-and-hold circuit store: the CW
level to set the pulse level. Thus, to monitor or
adjust the pulse level, you must switch te CW,
monitor or adjust the level, then switch back to
PULSE,

&) CW/PULSE switch selects CW or PULSE opera-
tion. LEDs indicate the current mode of operation.

0 Normai{ I J-complement [ - } switch selects

normal or complementary pulse modulation.
LEDs indicate current mode of operation, In nor-
mal operation, a TTL high turns the RF on; in
complementary operation, A TTL high turns the
RF off.

PULSE INPUT connecier. Medulating signal input
BNC female connector. Maximum voltages are
indicated on the front panel.

LOCAL. Pushbutton switch that resets the FEU to
the local mode when not in local lockout,

¢ LOCAL-REMGTE LEDs indicate current mode of
operation.

@ LINE OFF/0N. Controls primary power.

Figure 3-1. Front Pangl Featurss
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o FROM 86724 ATTEN CONTROL. Connector to accept

cable plug from the Signal Generator,

@ HP-IB Connector connects the instrument to the
Hewlett-Packard Interface Bus for remote opera-

tion. When in remote mode, the front-panel RE-
MOTE LED lights.

HPIB Address. Switches to set the address of the
instrument. It is set to decimal 28 (11100) at the
factory.

Line Power Module permits operation from 100,120,
220, or 240 Vac. The number visible in window

indicates nominal line voltage to which instru-
ment must be connected (see Figure 2.1). Center
conductor is safety earth ground.

& Line Voltage Selection Card. Matches transformer
primary to line voltage.

Fuse. Refer to Section II for values.

100 MHz REF INPUT. Connector for external input
from the Signal Generator or external frequency
standard.

Figura 3-2. Rear Panal Fealures
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3-13. Programming Example and Tips

The example in Table 3-4 sets the Signal Genera-
tor System to normal pulse modulation at
1000 MHz and +13 dBm:

Table 3-4. Signai Generator System Programming Examnie
(HP 85F BASIC Language]

LHITEOT
CHITELT

AL

et e T LEY

X

1 Eaf bk pen

I

TETRUT Ane
GUTEUT PEIZT4S
AUTPUT =L
i} i H

|

When programming the Signal Generator System
keep the following points in mind:

a. The Signal Generator and the FEU maust
have different addresses. In the example shown
above, the factory set addresses for the two instru-
ments are used {719 for the Signal Generator and
728 for the FEU.

b, When a frequency command 1s sent to the
Signal Generator that causes the frequency to
cross the 2 GHz boundary between the low and
high band, the command must be sent twice,
Therefore, to avoid confusion, it is recommended
that all frequency commands be sent twice as
shown in lines 30 and 40.

¢. Because the CLEAR command {line 20) can
cause the system frequency to cross the 2 GHz
houndary, it should be used carefully. Refer to the
HP 8672A Operating and service Manual for com-
plete Information on the use of the CLEAR
command. '

d. When the system is operating in the low
band (10 MHz to 2 GHz), the LVL UNCALLEDon
the Signal Generator lights. This condition will
initiate a service request (pulls S8RQ line low). If
the HP.IB controller is moniforing SR, it should
initiate a serial poll and check the status byte, The
“level uncalibrated’ condition for the Signal Gen-
erator should be ignored by the system controller
because this is a normal condition when the Sig-

Operation

nal Generator System is operating in the low
band. The SRQ will not be re-initiated unless the
condition is cleared and then reset. Therefore, the
system will not drop into a continuous loop by
keeping the servicerequest active. Hefertothe HP
8672A Operating and Service Manual for a com-
plete discussion of how the Signal Generator
initiates an SRQ.

e. Both the Signal Generator and the FEU
make a distinction between the letter O and the
number 0 (see lines 50 and 60 in the programming
example). Therefore, be very careful not to inal-
vertently mix these two characters. However, both
instruments will accept commands in either upper
or lowercase letters.

f. When the system is returned to local and
then back toremote, the remote vernier setting can
change. To be certain the remote vernier setting is
correct, always re-program the vernier setting
after setting the system to remote operation.

3-14. FEU Remote Operalion

The FEU can be cperated through the Hewlett-
Packard Interface Bus (HP-IB). Bus compatibil-
ity, operator’s interface checks, programming,
and data format are described in the following
paragraphs.

All front panel functions (except the LINE switch)
are programmable through the HP-IB. In addi-
tion, some of the functions of the FEU are con-
trolled by the Signal Generator. Therefore, the
Signal Generator must be programmed using the
appropriate HP-IB command to activate these
functions. For example, the 10 dB step attenuator
is in the FEU but the HP-IB command to set the
attenuator must be sent to the Signal Generator.

The operator’s remote checks in Table 3-5 provide
a test of the HP-IB to verify that the FEU can
function with each of the applicable bus messages.
The bus messages are described in Table 3-6.

For more information about HP-1B, refer to IEEE
Std 488, ANSI Std MCL.1, the Hewlett-Packard
Electronic Systems and Instruments catalog, and
the booklet, "Improving Measurements in Engi-
neering and Manufacturing” (HP part number
5852-0058) .,
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Table 3-5, FEU Operater’s Remote Checks

Set line switch to ON.

Operator's Check that CW, and L.OCAL LEDs are lighted.

Response

Receiving the Remote Message

Models 86728/86720A

Response

Raceiving the Dala Messages

Description HP 08254 {HPL) HP 85F [BASIC
Send the remote message and address to rem 728 REMOTE 728
listen.
Operator’s Check that CW, and REMOTE LEDs are lighted.
Descrigtion HP 8B25A {HPL) HP BSF {BASIC}
Program to Pulse. wrt 728, “h0” OQUTPUT 728; “Bo”

Qperator's Check that PULSE, 1L, and REMOTE LEDs are lighted.

Response

Desoription

HP 88284 [HFL]

HP BEF (BASIC)

Program to 1.

wrt 728, “b5”

OUTPUT 728, “B5"

Operator's Check that PULSE, -1, and REMOTE LEDs are lighted.

Response

Deseripiion

HP 9825A [HPL]

HP B5F {BASIC]

Program to.fl..

wrt 728, “ad”

GUTPUT 728, “AS”

Operalor's Cheelk that PULSE, 'L, REMOTE LEDs are lighted.

Response

ﬁescﬁmian

HP 98254 {HPL)

HP 85F {BASIT)

Program to CW.

wrt 728, “al”

QUTPUT 728; “A0”

Operalor’s Check that CW, and REMOTE LEDs are lighted.

Response Press LOCAL.

Operator's Check that CW, and LOCAL LEDs are lighted.

Response

3-8
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Table 3-5. FEU Operater's Remote Chasks {2 of )

Receiving the Local Lockout Message

Deseription HP 88254 {HPL) HP 85F {BASIC)
Send the remote message. rem 728 REMOTE 728
Program to local lockout. llo 7 LOCAL LOCKOUT 7

Operator's Check that CW, and REMOTE LEDs are lighted. Then, press LOCAL and other keys
Response They should have no effect.

Receiving the Clear Lockout/Set Local

Bescription HP G825A (HPL} HP 85F [BASIC)

Program to clear local lockout and set to 117 LOCAL 7
local.

Cperator’s Check that CW, and LOCAL LEDs are lighted.
Response
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Tabie 3-6. HP-IB Message Reference Tabie for the FEU
Relatad
Mi::f . Applicable Responsa Commands F?zﬁ:;::"
¢ and Confrols”

Data Yes All front panel functions, except LINE ON/OFF TO, 1.2,
switch, are programmable. The front panel REMOTE AHI,
indicator turns on when addressed. S8HO

Trigger ' No The FEU does not respond to the trigger message. GET Do

Clear No The FEU does not respond to the clear message. DCL, 81C DCo

Remote Yes The FEU remote mode is enabled when the REN bus REN RL1**
line is true. However, it remains in loecal (i.e., the front
panel is active) until it is addressed to listen the first
time. The output signal is unchanged. The front panel

| REMOTE indicator turns on when in remote mode.

| Local No The FEU does not respond to the Local message. See GTL RL1**
1 aar Lockout/Set Local. :

J Local Yes LOCAL key is disabled. Only the controller can return LLO RL1**

i Lockout the FEU to local.

Clear Yes FEU goes to local and local lockout is cleared when REN RL1%*

Lockout/ REN goes false.

Set Local

Pass Control/ No The FEU has no controller capability Co

Take Control

Require No The FEU cannot generate a service reguest command. SRQ SRo

Service

Status Byte Ne The ¥EU does not respond to a serial poll. - SPE, 8PD T

Status Bit No The FEU does not respond to a parallel poll. PPO

Abort Yes The FEU stops listening. Iw¥C TO, L2

*Commands, Control lines and Interface Funetions are defined in IEEE Std 488 and ANSI Std MCL.L Knowledge of these might not be
necessary if your contraller’s manual describes programming in terms of the twelve HP-IB Messages shown in the lefi column.
*#The FRU does not have complete RL1 capability since it can not process the Go-To-Local (GTL) message.

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.1 is:
SHO, AH1, T0, TED, L2, LEQ, DCO, D10, RL1, CO, SRO, PPO.
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3-15. HP-iB Compatibitity

The instrument’s complete bus compatibility (as
defined by IEEE 488, and the identical ANSI
Standard MC1.1}) is described in Table 3-8. Table
3-6 also summarizes, in the left-hand column, the
instrument’s HP-IB capabilities in terms of the
twelve bus messages. Foremost among these mes-
sages is the Data message. Datamessages contain
the Program Codes that control the FEU
functions.

3-16. Remote Mode

Remote Capabifity. The FEU accepts commands
from the bus in the remote mode. In remote, its
front panel controls are disabled (except for the
LINE switch and the LOCAL pushbutton). The
LOCAL pushbutton can be disabled by a local
lockout command. The FEU can be addressed to
listen and when addressed to listen, it wili respond
to the following messages: Data, Remote, Local
Lockout, Clear Lockout/Set Local, and Abort.

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

a. Remote enable bus control line (REN) set
true.

b. Device listen address (MLA) received once
{(while REN is true).

With the exception of the FEU low-band vernier
setting and the meter reading, the FEU’s outputs
and control settings remain unchanged with the
local-to-remote transition. The REMOTE LED is
on when the FEU isin the remote state. Note that
the remote vernier does not retain any previous
remote command, To be certain that the remote
vernier setting is at the required value, the appli-
cable Program Code must be sent each time the
FTU is switched to remote.

3-17. Local Mode

Local Capability. In local, the FEU front-panel
controls are fully operational and the instrument
will respond to the Remote message.

Remote-io-Local Mode Changes. The FEU returns
to Iocal control upon receipt of the Clear Lock-

 out/Set Local message. This message sets the

Remote Enable control line (REN) false. If the
FEU is not in Local Lockout, it switches to local

Operation

from remote when the front panel LOCAL key is
pressed.

With the exception of the low-band vernier setting
and the meter reading, the FEU outputs and con-
trols remain unchanged with the remote-to-local
transition. Note that the vernier setting will return
to a value that is determined by the physical posi-
tion of the front-pane] VERNIER econtrol,

Local Lockout. The local lockout condition dis-
ables the front panel LOCAL key. When local
lockout is set, the instrument is returned to local
under program control {sending Clear Lockout/
Set Local} or by turning the LINE switch OFF
then ON.

NOTE

Returning to local by switching to OFF
then ON, will defeat the purpose of local
lockout and the svstem controller will
lose remate control of the FEU.

3-18. Addressing

The listen address is set by the slide switches on
the rear panel. Refer to the paragraph on HP-IB
Address Selection in Section IL

3-19. Datia Messages

The state of the FEU is controlled by Data mes-
sages on the HP-IB. Data messages include the
HP-IB Program Codes. The HP-IB Program Codes
contains information for programming the front
panel functions (except for the LINE switch). See
Table 3-3 for a summary of the HP-IB Program

Codes used with the FEU. The FEU receives data
messages when addressed to listen.

3-20. Receiving the Data Message

The FEU responds to an alphanumeric data string
such as “A12B34"” when it is in the Remuote state
and addressed to listen. (The alpha characters in
the data string can be either upper or lower case.)

3-21. Sending the Dala Message

The FEU does not have the capability of sending a
Data message.

3-27. Receiving the Trigger Message
The FEU does notrespond to the Trigger message.

3-23. Recelving the Clear Message
The FEU does not respond to the Clear message.

3-11
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3-24. Receiving the Hemote Message

The Remote message causes the FEU to switch to
the remote mode. The Remote message has two
parts; the remote enable (REN) and address-to-
listen. The operating modes do not change with
the local-to-remote transistion. The REMOTE
LED turns on in the remote mode.

3-25. Receiving the Local Message

The FEU does not respond to the Local message.
When the FEU is in remote mode, it can be
returned to local mode with a Clear Lockout/ Set
Local message.

The front panel LOCAL key can also return the
FEU tolocal mode. However, pressing the LOCAL
key might interrupt a data message. This would
leave itin a state unknown to the controller. This
situation can be avoided by setting the Local
Lockout condition which disables the LOCALkey.

3-26. Receiving the Local Lockout Message

The LOCAL pushbutton switch is disabled when
Local Lockout is set. The FEU is returned to local
through program control by the controller.

NOTE

The FEU can also be returned to local by
turning the LINE switch OFF then OGN,
but this defeats the purpose of the Local
Lockout and the system controller loses
remote control of the FEU,

3-27. Receiving the Clear Lockout/Set Local
Message

The system controller sends a Clear Lockout/Set
Local message to clear the Local Lockout condi-
tion and return all devices to local.

With the exception of thelow-band vernier getting
and the meter reading, the FEU outputs and con-
trols remain unchanged with the remote-to-local
transition. Note that the vernier setting will refwrn
to a value that is determined by the physical posi-
tion of the front-panel VERNIER control.

3-28. Receiving the Pass Controt Message

The FEU does not respond to the Pass Control
message because it cannot act as a controlier.

3-28. Sending the Require Service Message
The FEU cannot send a Require Service Message.

3-30. Sending the Status Byte Message

The FEU does notrespond to a serial poll and does
not send the Status Byte message.

3-12
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3-31. Sending the Status Bit Message

The FEU does not respond to a paralle! poll and
does not send the Status Bit message.

3-32. Receiving the Abort Message

The FEU stops listening when it receives the
Abort message. The Abort message is the means
by which the controller sets the Interface Clear
(IFC) bus line true.

3-33. SIGNAL GENERATOR SYSTEM
OPERATOR’'S CHECKS

3-34, Signal Generator System Local
Operator's Check

Perform the Signal Generator System Verifica-
tion Test in Section IV to verify local system
operation.

3-35. Signal Generator System Remote
Operator’s Check

Perform the following three tests to check the
remote system operation:

1. Run the HP-IB Diagnostic Program for the
Signal Generator, Refer the HP 8672A Oerating
and Service Manual.

2. Perform the operaior’s remote check for the
FEU contained in Table 3-5.

3. Run the program shown in Table 34 to
verify the Signal Generator System is operaling
as a unit.

3-36. OPERATOR MAINTENANCE

Operator maintenanceis limited to replacement of
the rear panel fuses. The main ac line fuse Is
located on the rear panelin the Line Power Module
{see Figure 3-2 for the FEU and the HP 8872A
Operating and Service Manual for the Signal
Generator).

To remove the fuse, first remove the line power
cable from its jack. Slide the fuse compartment
cover to the left, then pull the handle marked
FUSE PULL and remove the fuse.

Be sure to select the correct fuse rating
for the selected line voltage. Do not use
repaired fuses or short circuiled fuse-
holders. To do so could cause a shoek or
fire hazard.



Models 8672S/86720A

Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the Signal Gen-
erator System’s electrical performance using the
specifications of Table 1-1 as the performance
standards. Table 4-1 summarizes the performance
tests, the location of the performance tests, and
the HP 8672A tests that require minor modifica-
tions. Most performance tests are contained in the
HP 8672A Operating and Service Manual. All
tests can be performed without access to the inte-
rior of the Signal Generator System.

NOTES

For ease of testing, the Frequency and
Output Level Switching Time tests may
be performed with top covers removed,

If the performance tests are to be consi-
dered valid the following conditions
must be met:

a. The Signal Generator must have a
I-hour warmup.

b. The line voltage must be within
+5% and -10% of nominal.

¢. The ambient temperature must be
+15°C to +35°C for the Ouiput Level
Flatness and RF Output Level and Ac-
curacy tests,

Before aging rate tests are performed,
the Signal Generator must 1) have a 30
day warmup if it has been disconnected
from the Mains power for more than 24
hours or 2) the Signal Generator must
have a 24 hour warmup if it has been
disconnected from the Mains power for
less than 24 hours.

4-2. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in the Recommended Test Equipment table
in Section I. Any equipment that satisfies the crit-
ical specifications given in the table may be sub-
stituted for the recommended model(s). This equip-
ment is required in addition to the equipment
listed in the Recommended Test Equipment table
in Section 1 of the HP 8672A Operating and Ser-
vice Manual.

4-3. TESTRECORD

Results of the performance tests may be tabulated
on the Test Record at the end of the procedures.
The Test Record lists all of the tested specifica-
tions and their acceptable limits. This test record
has been modified as required to reflect the Signal
Generator System specifications. The HP 8672A
test results are included to provide a complete Sig-
nal Generator System test record. The resulis
recorded at incoming inspection can be used for
comparison in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-4. CALIBRATION CYCLE

The Signal Generator System requires periodic
verification of performance. Depending on the use
and environmental conditions, the Signal Gener-
ator System should be checked using the following
performance tests every six months after the first
year,

4-5. ABBREVIATED PERFORMANCE
TESTING

Performing the Operational Verification checksis
suggested as an alternative to a complete verifica-
tion of the specifications listed in Table 1-1. These
checks give reasonable assurance that the Signal
Generator System is performing properly.

4-6. SUMMARY OF PERFORMANCE TESTS

Table 4-1 is summary of the performance tests that
are used to test the Signal Generator System’s
electrical eharacteristics. Most of these tests are
contained in the HP 8672A Operating and Service
Manual. The HP 8672A Performance Tests are
required because the Signal Generator System
specifications state that the Signal Generator
System meets HP 8672A specifictions except as
listed in Table 1-1. In the tests where the specifica-
tion is modified but the test is very similar, the
difference is noted in the Comments column of the
summary table. Where a new capability must be
tested, the performance test is contained in this
section. The Performance Test Record at the end of
this section is modified to include all of the specifi-
cations that apply to the Signal Generator Sys-
tem. Use this table to record all performance test
results.
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Performance Tests Models 86725/86720A

Table 4-1. Summary of Performance Tests {1 of 2}

Performance Test

Test Procedure Location

Comiments

Signal Generator System
Operational Verification

Para. 4-7, this manual

Frequency Range and Resolution

Para. 4-8, this manual

Output Level Flatness Refer to HP 8672A manual. New specification added. See Table 1-1.

Harmonics and Subharmonics Refer to HP 8672A manual.

SWR Refer to HP 8672A manual.

FM Accuracy Refer to HP 8672A manual.

AM Distortion Refer to HP 8672A manual.

AM Depth, Meter Accuracy, and Refer to HP 8672A manual,

Input Accuracy

Non-harmonically Related Refer to HP 8672A manual. New specification added. See Table 1-1.

Spurious Signals

Power Line Related Spurious Refer to HP 8672A manual. New specification added. See Table 1-1.
Requires a ZFM-150 mixer for the 10
MHz to 2 GHz range.

Single-sideband Phase Noise Refer to HP 8672A manual. New Specification added. See Table 1-1,
Requires a ZFM-150 mixer for the 10
MHz 2 GHz range,. :

M Frequency Response Refer to HP 8672A manual.

New specification added. See Table 1-1.

FM Harmonic and Non-harmonic

Refer to HP 8672A manual.

New specification added. See Table 1.1,
Requires a ZFM-150 mixer for the 10
MHz to 2 GHz range. Note the possibil-
ity of error in this range if a harmonic
and the IF interact,

Residual FM in FM and CW
Modes

Refer to HP 8672A manual.

New specification added. See Table 1-1.
Requires a ZFM-150 mixer for the 10
MHz to 2 GHz range.

RF Output Level and

Refer to HP 8672A manual,

New specification added. See Table 1-1.

Accuracy Requires a ZFM-150 mixer for the 10
MHz to 2 GHz range.

Incidental Phase and Frequency Refer to HP 8672A manual.

Modulation

Frequency Switching Time Refer to HP 8672A manual.

Cutput Level Switching Time Refer to HP 8672A manual.
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Models 86728 /86720A

Table 4-1. Summary of Performance Tests (2 of 2)

Performance Tests

Performance Test Test Procedure Locatian Comments
AM Rates Refer to HP 8672A manual.
Incidental AM Refer to HP 8672A manual.
Internal Time Base Refer to HP 8672A manual.

On/Off Ratio

Para. 4-9, this manual.

Pulse Parameters

Para. 4-10, this manual.
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Performance Tests Models 86725/86720A

PERFORMANCE TESTS

4-7. SIGNAL GENERATOR SYSTEM OPERATIONAL VERIFICATION TEST

Equipment Frequency Counter ................ S HPF 5343A
PowerMeter ... ... iiiiiiiiiiiiiiias HP 436A
Power 8ensor ........coiviiiiiiiinii.. HP 8481A
Spectrum Analyzer ........................ HP 8565A
Diode Detector .........coovviiiiiiiiin... HP 84728
» Oscilloscope. . ooviii i i HP 1715A
Pulse Generator ............coiiiiininnn HP 80138
SIGNAL GENERATOR
FREQUENCY SYSTEM &?ﬂ}'gg
COUNTER TIME
- G ]
{0 MHz | @ o 00 © 8
?ggm LY D EEEEE ¥
5 l:]POWE R
RF
QUTPUT SENSOR

Figure 4-1. Freguency Range and Power Test Setup

Procedure Frequency Check

1. Attach the Signal Generator’s 10 MHz rear panel output to frequency counter time
base input and select external time base for the counter. See Figure 4-1.

2. Attach frequency counter to the .01 TO 18.0 GHz OUTPUT connector of the FEU.
Set frequency to 10 MHz on the Signal Generator. The frequency counter should
read 1¢ MHz within the resclution of the counter.

3. Tunein 100 MHz steps from 100 MHz to 1.9 GHz while observing the actual output
frequency on the counter. Accuracy matching the resolution of the counter should
be maintained over the entire range.

z ' 4. Tunein1 GHz steps from 2 to 18 GHz while observing the actual output frequency
on the counter. Accuracy matching the resolution of the counter should be main-
tained over the entire range.

Power Check

5. Zero and calibrate the power meter. Set the cal-factor control as indicated on the
power sensor for 10 MHz. Disconnect the counter and connect the power meter and
sensor in its place. Set the Signal Generator System to 10 MHz at +13 dBm — that
is, 10 dBm on the Signal Generator and +3 dB on the FEU, The power meter
should read 13 + 2.25 dBm.

6. Tune frequency from 100 MHz to 1.9 GHz in 100 MHz steps. If necessary reset the
FEU VERNIER control to maintain a front panel meter reading of +13 dBm, The
power meter reading should remain within 13 & 2.25 dBm over the entire range.

7. Varythe FEU VERNIER control over therange of +3 to-10 dBm. The power meter
reading should remain within + 2.25 dBm of the power reading on the FEU meter.
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Models 86725/86720A

Performance Tests

PERFORMANCE TESTS

SIGNAL GENERATOR SYSTEM OPERATIONAL VERIFICATION TEST (cont'd)
Procedure Pulse Modulation Check

(cont'd) 8.

10.

1%,

12.

Set the Signal Generator System to 0 dBm as displayed on the power meter and
press the CW/PULSE and .. / L~ keys. Power output should not change by
more than 1 dB from the level set in CW,

Set the Signal Generator System to 10 GHz. Typically power output should not
change by more than 6 dB from low band operation.

Set the Signal Generator System to 1 GHz at 0 dBm (with 0 dB on vernier). Attach
spectrum analyzer to the FEU in place of the power meter. See Figure 4-2, Tune in
the signal and set it to the top graticule line on the spectrum analyzer. Adjust
spectrum analzyer bandwidth to get a noise floor on the spectrum analyzer at least
70 dB below the signal level. Use 20 dB of input attenuation on the spectrum
analyzer.

Change the FEU to pulse J L mode. The output level should drop by atleast 80 dB.
Remove all input attenuation and attempt to find the reduced signal. The signal, if
visible should be at least 60 dB below the top graticule line on the spectrum
analyzer with the input attenuation removed.

Attach diode detector to the FEU's .01 TO 18.0 GHz OUTPUT connector. Attach
output of the detector to oscilloscope Channel A input. Set oscilloscope impedence
on Channel A to 50 ohms. Connect pulse generator output to the FEU PULSE
INPUT. Connect pulse generator trigger output to oscilloscope trigger input and set
oscilloscope for external trigger. Use a sweep speed of 20 ns per division on the
oscilloscope. See Figure 4-2.

SIGNAL GENERATOR
SPECTRUM SYSTEM
ANALYZER OSCiLLOSCOPE

oL v Foos

i3.

RF HE
t““ﬂ OUTPUT

1
L
g

PULSE |
GENERATOR g DETECTOR

STEP 43}

BOTSE BT UT <
{STEP 42]
TSR e e e e ——

Figure 4-2. Pulse Modulation Test Setup

Set puise generator for 100 ns wide pulse, minimum delay with rate fast enough to
get a bright display on the oscilloscope. Measure the rise and fall times on the
detected pulse from the 10% to the 90% points. The rise and fall times should be less
than 15 ns.

Phase L.ock Check

14.

Remove 100 MHz cable on back of the FEU, The RF UNLOCK lamp shouild light.
Reconnect the cable.
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PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND RESOLUTION TESTS

Specifications

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Canditions
FREQUENCY
Range 10 MHz to 18 GHz
Resolution 1 kHz 10 MH?z t0 6.2 GHz
2kHz 6.2t0 12,4 GHz
3kHz 12.4 t0 18 GHz

This test checks the output frequency range and minimum resolution in each frequency
band using a frequency counter. The full frequency range is further checked by tuning
each frequency digit from 0 to 9 in succession.

Frequency Countar ........ooueiineaaninnes HP 5343A

1. Connect the equipment as shown in Figure 4-3,

SIGNAL GENERATOR

FREQUENCY SYSTEM
COUNTER T IME
PG T =["5" &
O MAz| @ ~ 00 © 8
500 Q[ ojigo o g |
INPUT m
RF nd
OUTPYT

Figure 4-3. Frequensy Range and Resolution Test Setup

2. Select 1 kHz display resolution and external reference on the counter.

3. Set the Signal Generator to 10 MHz and the output power to 0 dBm. The counter
should read 10.000 MHz within one count.

10.000 MHz 9.999MHz . ... 10.001 MHz

4. 8et Signal Generator to 18.0 GHZ. The counter should read 18.000 000 GHz within
one count.

18.000 000 GHz 17.999 999 GHz ... 18.000 001

)]

Set Signal Generator to any other frequency of interest and check counter reading.
All readings should be within one count of the Signal Generator setting.

Frequency Reading

46



Models 86725 /86720A Performance Tests

PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION TESTS (cont'd)

Procedure 6. SettheSignal Generator to 2.0 GHz. Change frequency in 1 kHz steps while observ-
{cont'd) ing the counter. Verify that the Signal Generator output frequency is within one
count on the counter

2.0 GHz, 1 kHz Resolution “)

7. Repeat step 6 in the frequency bands Hsted in the specifications, with the incre-
ments listed.

8.0 GHz, 2 kHz Resolution
14.0 GHz, 3 kHz Resolution

()
)

8. Set the Signal Generator frequency to 1.0 GHz. Starting with maximum frequency
resolution, step the 1 kHz from 0to 9, ensuring that the frequency is accurate within
one count on the counter, and the Signal NOT PHASE LOCKED front panel LED
remains off at all settings.

NOTE

Fasttuning of frequency with the TUNING controlmay cause the NOT
PHASE LOCKED LED to momentarily flash on. This is normal, and

does not indicate ¢ malfunction.

T _ _ 1.000 000 GHz to 1.000 009 GHz )

8. Changeresolution asrequired and check the next frequency digit from 0to 9. Check
frequency accuracy at each step.

1.000 009 GHz to 1.000 099 GHz W)
1.000 099 GHz to 1.000 999 GHz )
1.000 999 GHz to 1.009 999 GHz (V)
1.009 999 GHz to 1.099 999 GHz W)
1.099 999 GHz to 1.899 999 GHz W)

10. Set the frequency to 2 GHz and step the digits from 2 to 18, ending at 18.000 000
GHz, checking the frequency at each step for accuracy of +1 kHz.

2.000 000 GHz to 18.000 000 GHz

)




Performance Tests Models 88725/86720A

PERFORMANCE TESTS

4-9. ON/OFF RATIO TEST
Specification  On/Off Ratio: >80 dB.

Description A spectrum analyzer is used to measure the change in power output when the pulse
modulation is switched from normal {_I'L } to complement mode (7.7 ).

SiGNAL GENERATOR
SPECTRUM SYSTEM
ANALYZER

we e | IS

sO0% sl O §
&

ojlta o o |
.
?EPUTl ouwﬂ%
6 dB
ATTENUATOR

Figure 4-4. Gn/0ff Ratio Test Setup

Equipment 6dB Attenuator ........oviiiiii e HP 84918 Option 006
: Spectrum Analyzer ..o, HP 8560A
Procedure 1. SetSignal Generafor to 14 GHz or any other frequency of interest. Set power output

to about +3 dBm with modulation off.
2. Connect equipment as shown in Figure 4-4.

3. Press CW/PULSE. Verify that PULSE, i , and LOCAL LEDs are lit. Press
M. /-1 and verify 7.~ LED lights.

4, Adjust spectrum analyzer to establish a reference signal at the top graticule line.
Use at least 40 dB of input attenuation and a band width of 1 kHz or less.

5. Press M./ L. Verify _n. lights.

6. Reduce spectrum analyzer reference level as needed to observe the residual signal.
It should be >80 dB below the reference established in step 4.
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Models 86725/86720A Performance Tests

PERFORMANCE TESTS

4-10. PULSE PERFORMANCE TEST

Specifications

Description

Equipment

Procedure

Rise and Fall Times: <15 ns.

Paak Pulse Power; Within 1.0 dB of level selected in CW mode in low band. Uncalibrated in
high band. :

The RF output pulse is detected and displayed on the oscilloscope. The performance
parameters are cbserved directly.

SIGNAL GENERATOR

SYSTEM
Q0SCILLOSCOPE
e
LY K X
B
RE PULSE CHANNEL TRIGGER
QUTPUT |NBUT ,\j
PULSE DIODE
GENERATOR ) DETECTOR
’Fuasa BUTEOT
.
+

Figure 4-5. Pulse Perfermance Test Setup '

Diode Detector ..o, HP 8472B
Pulse Generator ...oovvi i iieiiiinees HP 80138
Oscllloscope. . oo iiii et iie e HP 1715A

1. Set the Signal Generator to 1 GHz at +3 dBm with modulation off.

2. Set the pulse generator to the following settings:

PulsePeriod Range............ciiviiinnen, 20 ns—-1 us
PulseDelayRange ... e, 35 ns—1 us
Pulse WidthRange .......coiiivviiiiinin Ons-1 us
Pulse Double/Norm ... e e Norm
Output Norm/Compl ... ..o Norm
Amplitude Range. ........ ...t 4-10 Vpk
Offset (FOUtPUL) oo i e it s Off
IntLoad ..o e QOut

3. Setthe pulse generator’s amplitude for 5 Vpk signal, the pulse period to 1 us, and the
pulse width to approximately 200 ns using the waveform displayed on the
oscilloscope.

4. Connectequipment as shown in Figure 4.5, Press CW/PULSE. Verify that PULSE,

., and LOCAL LED’s are lit.
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PERFORMANCE TESTS

PULSE PERFORMANCE TEST (cont'd)

Procedure 5. Refer to Figure 4-6 and measure rise time (A) and fall time (B).
{cont'd)

Rise Time

< 15 ns (A) (10 to 90%)

Fall Time

< 15ns (D) {10 to 90%)

RF PULSE
QUT

Figure 4-6. Pulse Performance Paramelers

‘ 6. Adjust the oscilloscope vertical position and sensitivity controls so that the pulse
baseline is one division from the bottom graticule line and approximately 5 div-
isions high in peak amplitude.

7. Switch the FEU to CW mode.

3 8. Adjustthe oscilloscope vertical sensitivity for a display 5 divisions above the pulse
@\? baseline. The peak of the CW signal is now the CW peak reference level.

NOTE

Do not touch the veriteal position controls after the the CW peak refer-
] ence level has been set.

9. Switch back to pulse mode. Without touching the vertical sensitivity controls,
measure the difference between the CW peak reference level and the average peak
pulse level excluding any over/undershoot. See Figure 4-7.

CW PEAK f\
REF LEVEL T [
j
§ DIV,
PULSE | L
it BASE LINE

m——— 100 ns ——w

Figurs 4-7. Pulse Accuracy Measurement

2
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Models 86728/86720A Performance Tests

PERFORMANCE TESTS

PULSE PERFORMANCE TEST (cont'd)

Procedure 10. The error can be read in percent. Using a 5 division peak reference, each division

{cont'd) represents 20% of error. The measured error must be within the limits of ~8.9% to
+12.2% (-8.9% corresponds to ~0.45 divisions on oscilloscope; +12.2% corresponds to
+0.61 divisions). These error limits are equal to = 1 dB.

~8.9% +12.2%

11. Repeat steps 5 through 10 at 3 GHz and 17 GHz.
3 GHz -8.9% +12.2%
17 GHz —-8.9% +12.2%
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Performance Tests Models 86728/86720A
Table 4-2. Performance Test Record {1 of 5}
Hewlett-Packard Company
Model 86728 Tested by
Synthesized Signal Generator System
Serial Number Date
Para Results
No ) Test
' Min. Actual ax.
4-7. SIGNAL GENERATOR SYSTEM VERIFICATION
Passed —_— D
4-8. FREGUENCY RANGE AND BESALUTION
Range
10.000 MBEz 9.995 10.001
18.000 000 GHz 17.999.999 18.060 001
Resolution
2.0 GHz 1.999 999 2.000 001
8.0 GHz 7.999 999 8.000 001
14.0 GHz 14.999 999 B 14.000 001
All digits displayed )
* DUTPUT LEVEL FLATNESS
Total Variation
2.0—6.2GHz 10048 2.00dB
2.0-12.4 GHz +1.25dB 250dB
2.0—18.0 GHz +1.50 dB 3.00dB
* HARMONICS AKE SUBHARMONICS
Ratio of Harmonics and Subharmonics Ampli-
tude to Carrier Amplitude, 25 dB minimum
Fundamental Harmonic or Subharmonic
2000 MHz of 4000 MHz 25 dB
3000 MHz 2f 6000 MHz 25 dB
2000 MHz 3f 6000 MHz 25 dB
8266668 MHz  1/2f 4133.334 MH=» 25 dB
12 400.062 MHz  1/3f  4133.334 Miiz 25 dB
12 400002 MHz  2/3f 8266.668 MHz 25 dB
) SWhR 3GHz SWR <250 NN/
6 GHz SWR <2.50 —_— )
9 GHz SWR <250 S (V)
12GHz SWR <250 e ()
15 GHz SWR <2.50 e 157
18 GHz SWR <2.50 e IN)
* FM AGCURAGY
at 100 kHz rate Meter accuracy =10% 210 270 kHz-pk
Accuracy relative to input level + 7% (.53 0.61 Vrms
*These test procedures are in the HP 8672A Operating and Service Manual
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Models 86725/86720A

Tahie 4-2. Performance Test Record {2 of §)

Performance Tests

Resuils
P;;a. Test
’ Min. Actual Max.
* AM DISTRIBUTION
for rates <10 kHz
30% AM Depth <3% 3%
50% AM Depth <4% 4%
75% AM Depth <5% 5%
* AMPLITUDE MODULATION BEPTH, METER
ACCURACY AND INPUT ACCURACY
Detected AM Signal 75% AM 149 160 mVrms
60% AM 110 130 mVrms
50% AM 90 110 mVrms
. 309% AM 57 63 mVrms
AM Drive Signal 5% AM 460 601 mVrms
60% AM 354 495 mVrms
50% AM 283 424 mVrms
30% AM 636 778 mVrms
* NON-HARMOGMICALLY RELATED SPURIGUS SIGNALS
10 MHz to 2.0 GHz <60 60 dB down )
2.0t0 6.2 GHz <~70 dB 70 dB down Ny,
* POWER LINE RELATED SPURICUS
Fo= 10 MHz to 8.2 GHz
£, <300 Hz -50 dBe 50 dB-down
300Hz<{f, <1 kHz -60 dBc 60 dB down
f,>1 kHz -65 dBe 65 dB down
Fo=62MHzto 124 GHz
f, <300 Hz ~44 dBe 44 dB down
300Hz=f,=1kHz -54 dBc 54 dB down
fy »1 kHz ~59 dBe 59 dB down
Fe=12.4 MHz t0 18.0 GHz
f; <300 Hz -4 dBe 40 dB down
300 Hz <f,<1kHz ~50 dBe 50 dB down
f,>1 kHz -55 dBe 55 4B down
* SINGLE-SIDEBAND PHASE NDISE RATHD
558 level in 1 Hz bW mode at specified
offset frequencies
10MHz1t062GHz 10Hz -58 dBe 54.8 dB down
100 Hz -70 dBe 62.0 dB down
1kHz -78 dBe 60.0 dB down
10kHz -86 dBe 580 dB down
100 kHz ~110 dBe 72.0 dB down
{continued)

*These test procedures are in the HP 8672A Operating and Service Manual
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Performance Tests Models 86728/86720A
) Table 4-2. Performance Test Recerd (3 of §)
4y Para. Results
No Test
' Min. Actual Max.
* SINGLE—SIDEBAND PHASE KOISE RATIG (cont'd)
6.2to 12.4 GHz 10 Hz -52 dBe 48.8 dB down
100 Hz -84 dBc¢ 56.0 dB down
1 kHz -72 dBe 54.0 dB down
10kHz -80 dBc 52.0 dB down
100 kHz ~104 dBe 66.0 dB down
12.4 to 18.0 GHz 10 Hz --48 dBe¢ 44.8 dB down
100 Hz -60 dBc 52,0 dB down
1kHz -68 dBc 50,0 dB down
10 kHz ~76 dBe 48.0 dB down
100 kHz ~100 dBc 62.0 dB down
* FM FREQUENCY RESPONSE
Relative to 100 kHz rate
+2.0dB 3kHz -2.0 dB +2.0 dB
30 kHz -2.0 dB +2.0 dB
- 300kHz -2.0 dB +2.0 dB
1000 kHz -2.0 dB +2.0 dB
. 3000 kHz -2.0 dB +2.0 dB
/A * FM HARMONIC & NON-HARMONIC DISTORTION
<3 kHz <12% 12%
20 kHz to 100 Hz =h% 5%
* RESIBUAL FM N FM AND CW MODES
300 Hz — 3 kHz Post Detection Bandwidth
10.0 MHz to 6.199 GHz 16 Hz-rms
6.200 to 12.399 GHz 32 Hz-rms
12.400 to 18.000 Gz 48 Hz-rms
50 Hz—15 kHz Post Detection Bandwidth
10.0 MHz t0 6.199 GHz 80 Hz-rms
6.200 to 12.399 GHz 160 Hz.rms
12.400 to 18.000 GHz 240 Hz-rms
* RF QUTPUT LEVEL AND ACGCURACY
10.0MHz = £, < 2.0 GHz .
13 dBm range +2.25 dB 10.75 +15.25 dBm
0 dBm range +2.25 dB -2.25 +2.25 dBm
-10dBm range +2.75 dB ~12.75 ~7.25 dBm
-20 dBm range +2.95dB ~22.95 ~17.05 dBm
~-30 dBm range +3.15dB -33.15 ~26.85 dBm
-40 dBm range +3.45 dB ~43.45 ~36.55 dBm
~50 dBm range +3.75dB ~53.75 ~46.25 dBm
" 60 dBm range +4.05 dB -64.05 -55.95 dBm

*These test procedures are in the HP 8672A Operating and Service Manual
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Models 8672S/86720A

Table 4-2. Performance Test Record {4 of 5}

Performance Tests

Resuits
F;;a‘ Test
' Min. Actual Max.
* RF QUTPUT LEVEL AND ACCURADY [cont'd)
2.0GHz 51, <6.2CGHz
0 dBm range +2.00 dB -2.00 +2.00 dBm
~10 dBm range +2.50 dB -12.50 ~7.50 dBm
~20 dBm range +2.70dB =22.70 ~17.30 dBm
~30 dBm range +2.90 dB ~32.90 ~27.10 dBm
40 dBm range +3.20 dB ~43.20 -36.80 dBm
~50 dBm range +3.50 dB ~53.50 ~46.50 dBm
~60 dBm range +3.80 dB ~B63.80 ~56.20 dBm
6.2 GHz < f, <12 GHz
0 dBm range +2.25dRB ~2.25 +2.25 dBm
~10 dBm range +2.75 dB -12.75 ~7.25 dBm
-20 dBm range +2.95 dB -22.95 ~17.05 dBm
-30 dBm range +3.15 dB -33.15 ~26.95 dBm
—40 dBm range +3.45 dB -43.45 -36.55 dBm
-50 dBm range +3.75 dB -53.75 -46.25 dBm
-60 dBm range +4.05 dB ~64,06 ~55.95 dBm
124 GHz < f, < 18 GHz
0 dBm range +2.50 dB -2.50 +2.50 dBm
-10 dBm range +3.10 dB -13.10 -5.90 dBm
~20 dBm range +3.30 dB -23.30 -16.70 dBm
~30 dBm range +3.70 dB ~33.70 ~26.30 dBm
~40 dBm range +4.10 dB -44,10 ~35.90 dBm
~50 dBm range +4.50 dB -54.50 -45.50 dBm
-60 dBm range +4.90 dB -64.90 ~55.10 dBm
Following levels relative to —60 dBm level
20GHz <1, <6.2 GHz
—70 dBm range 8.7 10.3 dB down
~80 dBm range 19.4 20.6 dB down
~90 dBm: range 29.1 30.9 dB down
~100 dBm range 38.8 41.2 dB down |
~110 dBm range 48.5 51.5 dB down
62GHz <1, =124 GHz
—70 dBm range 9.7 10.3 dB down
80 dBm range 19.4 20.6 dB down
98 dBm range 29.1 30.9 dB down
-100 dBm range 38.8 41.2 dB down
-110 dBm range 48.5 51.5 dB down
124GHz < £, <18.0 GHz
70 dBm range 9.6 10.4 dB down
~80 dBm range 19.2 20.8 dB down
-90 dBm range 28.8 31.2dB down
-100 dBm range 38.4 41.6 dB down
-110 dBm range 48.0 52.0 dB down
*These test procedures are in the HP 8672A Operating and Service Manual
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! Table 4-2. Performance Test Record (5 of 5)
@- Para. Rasults
Ko Test
Min. Actual Max,
* INCIDENTAL PHASE AND FREQUENCY MODULATION
At 10 kHz rate and 30% AM Depth
<7 kHz (0.7 radians) 2.35dB down
* FREQUENCY SWITCHING TIME
Switching down <15 ms [ 15 ms
Switching up <15 ms — 15 ms
* CUTPUT LEYEL SWITCHING TIME
<20 ms — 20 ms
- AM RATES
i 3 dB bandwidth 10 Hz to 100 kHz 3.5 div.
. INCIDENTAL AM
n rates < 100 kHz; peak deviation <1 MHz
b <10% - 10%
) : * [MTERKAL TIME BASE AGING RATE
@ ‘ : 5 x 10-10/day
i 49, (ON/0FF BATIO
Spectrum analyzer referencle level S
>80 dB below reference level N
5 4-10. PULSE PERFORMANGCE
1GHz Rise Time <15 ns —_— 15ns
Fall Time <15 ns U 15 ns
Peak Pulse Power ~8.9% — +12.2%
3 GHz Rise Time <15 ns e 15 ns
Fall Time <15 ns e 15ns
Peak Pulse Power ~8.9% e +12.2%
17GHz Rise Time <15 ns — 15 ns
Fall Time <15 ns — 15 ns
Peak Pulse Power ~B.9% S +12.2%
*These test procedures are in the HP 8672A Operating and Service Manual
@‘:
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Models 86723/86720A

Adjustments

SECTIONYV
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks
that assure peak performance of the Signal Gen-
erator System. This system should be readiusted
after repair or failure to pass a performance test.
Allow a 30 minute warm-up prior to performing
the adjustments.

The order in which the adjustments are made is
critical. Prior to making any adjustments, refer to
the paragraph entitled Related Adjustments.

Determining the adjustments to be performed
after a component failure and subseguent repair
or a performance test failure is important. This
will help keep the adjustment time to a minimum.
After the repair and/or adjustment, performance
tests are usually required to verify proper perform-
ance. Refer to the paragraph enfitled Related
Adjustments.

5-2. SAFETY CONSIDERATIONS

This section contains information, cautions and
warnings which must be followed for your protec-
tion and to aveid damage to the equipment.

| WARNING !

Maintenance described in this section is
performed with power supplied to the
instrument and with protective covers
removed. Maintenance should be per-
formed only by service trained person-
nelwho are aware of the hazard involved
{for example, fire and electrical shock).
Where maintenance can be performed
without power applied, the power should
be removed,

5-3., EQUIPMIEENT REQUIRED
Each adjustment procedure contains a list of

required test equipment and accessories. The test
equipmentisidentified by callouts in the test setup
diagrams included with each procedure.

If substitutions must be made for the specified test
equipment, refer to Table 1-5 for the minimum
specifications. It is important that the test equip-
ment meet the critical specifications listed in the
table if the Signal Generator System is to meet its
performance requirements.

5-4. FACTORY SELECTED COMPONENTS

Factory selected components are identified on the
schematics and parts list by an asterisk which
follows the reference designator. The normal value
or range of the components are shown. The man-
ual change sheets will provide updated informa-
tion pertaining to the selecte d components. Table
5-1 lists the reference designator, the criterion
used for selecting a particular value, the normal
value range, and the servide sheet where the com-
ponent part is shown.

5-5. RELATED ADJUSTMENTS

If all the adjustments are to be performed, the HP
8672A Synthesized Signal Generator adjustments
should be done first. These adjustments are con-
tained in the HP 8872A Operating and Service
Manual.

The FEU low band adjustment should be per-
formed priorto any other adjustment. The remain-
ing adjustments can be performed in any order as
they are not interdependent.

After the instrument is repaired and/or adjusted,
performance test{s), a frequency check and verifi-
cation of phase lock or all of these things must be
done to verify proper performance of the Signal
Generator. Refer to the HP 8672A Operating and
Service Manual for additional information.

Table 5-1. Factory Selected Components

Reference Service Range of Basis of Selecli
Designator Sheat Values asls of Selection
Al1R18 4 562 to 18000 Improve rise and fall time at 18 GHz,
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ADJUSTMENTS

5-6. LOW BAND ADJUSTMENTS (10 MHz to 2 GHz)

Reference Service Sheets 6 and 7.
Description Adjust low band components to optimize the ALC and the meter drive circuits.
Eqguipment Digital Voltmeter ................... HP 3458A

HP-IB Controller .................... HP 85F

PowerMeter ........................ HP 4364

Power Sensor ............... .. ... HP 8481A

2 CAUTION

Ifpower is applied to the FEUwhen AIGRI09 (MW)iscompletely CCW,
transistor Q11 can be damaged.

Procedure 1. Center the following adjustments in the FEU:
a. A10R109 (MW)
b. A10R13(108)
c. A1OR58 (10FFS;

2. Adjust the mechanical control on the FEU to set the needle about 1/8 inch below
@_"\;\.\ _}.OdBm.

NOTE

In this procedure, only the FEU is connected to the HP-IB controller.
This test setup is used to reduce the number of command entries
required to perform the FEU adjustments.

3. Connect equipment as shown in Figure 5-1 and apply power.

gmmmeane § | GNAL GENERATOR SYS§TEM wmmsmoncs, DIGITAL
VOLTMETER

S1GNAL GENERATOR o Lock
FEU HP-1B CONTROLLER

@Ogo o O l; RE I ole 8 oni-l

= ENPUT
QUTPUTY
kUTPUT POWER
POWER METER
SENSOR

Figure 5-1. Low Band Adjustmeni Setup
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5-6. LOW BAND ADJUSTMENTS (10 MHz to 2 GHz) (con¥d)

Procedure
{cont’d)

4,

10.

11.

12.

13.

Connect digital voltmeter to A9TP1 on the ALC Power Supply board. Adjust A9R11
for -10 £ 0.005 Vdc reading.

Connect digital voltmeter to A9TP2. Adjust A9R4 for +20 + 0.005 Vdc reading. This
completes the ALC power supply adjustments.

NOTE

Inthe following steps, make sure the voltmeter GUARD is released. The
voltagein step 6 is not critical and will change slightly depending upon
temperature,

Connect voltmeter to the ¢ LOCK test point on the 4.2 GHz local oscillator. Adjust
the oscillator tuning screw (under the attenuator) for an 8.0 + 0.4 Vdc reading,

Set the Signal Generator to 300 MHz at 0 dBm. Set the CUTPUT VERNIER on the
FEU fully CCW.

Connect voltmeter to A10TP4 and verify the voltage reading is 6.2 Vde +30 mVdc.
Record the reading.

Vde

NOTE

Before programming any specific commands, be sure the FEU is in the
remote enabied mode.

Program the FEU vernier to —12 dBm by sending the the program string “A1234”.
Adjust A10R35 (0dB) for the same voltage reading recorded in step 8 (+ 1mVde).

Connect the voltmeter between A10TP2 and A10R4 (51.1 ohms) as shown in Figure
5-2.

Adjust AI0R13 (I0S) for a voltage reading of 0 + 10 pvde.

Set the Signal Generator RF QUTPUT switch ON.

14. Connect the voltmeter to A10TP5, Adjust A10R58 (IOFFS) for a voltage reading of

i5.

16,

130 £ 1 mVde.

Set the Signal Generator RF QUTPUT switch OFF. Verify the FEU LVL UNCAL
indicator lights.

NOTE

Steps 16 and 17 calibrate the front panel meter. They do not change the
poer output.

Program the FEU vernier to ~10 dBm by sending the string “A134B2”. Adjust
A10R115 (MZ) to set the meter to ~10 dBm.

53
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ADJUSTMENTS

5-6. LOW BAND ADJUSTMENTS (10 MHz to 2 GHz) (cont'd)

Procedure
{cont'd)

17.

18.
18.
20.
21.
22,

23.

24,

25.

26.

27.

TP2 J2 I&S DS/H

®

(MICROCLIP LEAD)

1

3455 DVM

g

Figure 5-2. Veltmeter Connection

Program the FEU vernier to 0 dBm by sending the program string “A12B34”.
Adjust AI0R119 {MG) to set the meter to 0 dBm.

Repeat steps 16 and 17 until no further adjustment is necessary.

Program the FEU vernier to +1 dBm by sending the program string “A2B134”.
Adjust A10R27 (+1) for a power reading of +1.00  0.02 dBm on the power meter.
Program the FEU vernier to -6 dBm by sending the program string “A14B23”.
Adjust A10R37 for a power reading of -6 + 0.02 dBm.

Repeat steps 19 through 22 untilless than +0.1 dBmimprovement is obtained with
each successive adjustment.

Set the Signal Generator to the + 10 dBm range.

Program the FEU vernier to -6 dBm by sending the program string “A14B23”.
Adjust A10R62 (+4) for a power reading of +4 +0.02 dBm.

Program the FEU vernier to +2 dBm by sending program string “A1B234”. Adjust
A10R22 (+12) for a power reading of +12 +0.02 dBm.

Repeat steps 25 and 26 until less than +0.1 dBm improvement is obtained on each
successive adjustment.

5-4
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ADJUSTMENTS

§5-6. LOW BAND ADJUSTMENTS (10 MHz to 2 GHz) (cont'd)

Procedure 28. Setthe Signal Generator to 0 dBm and repeat steps 19 through 27 until less than
{cont'd) +0.1 dBm improvement is obtained on each successive adjustment.

29. Press LOCAL on the FEU and verify the LOCAL indicator lights. Set the OUT-
PUT VERNIER for a power reading of 0.5 dBm on the FEU front panel meter.

CAUTION

Do not adjust AIGRI0S (MW} completely CCW as this can cause damage
to transistor @11,

30. Connect the voltmeter to A10TP7. Adjust A10R108 (MW) for a voltage reading of
0.0+ 5mVde.

31. Connect the voltmeter to A10TP1. Adjust A10R32 (DRF) for a voltage reading of
3.0 Vde £ 5mVde.

32. Verify the CW LED on the FEU is lit. Adjust the OUTPUT VERNIER fora 0 dBm
reading on the power meter. Record the output power (it should be very close to
Zero).

0dBm

33. Press CW/PULSE and than ./ JL.. Verify the PULSE and ~Li~ LEDs are lit.

34. Adjust AIOR91 (DS/H) for the same power reading recorded in step 32 (0.1 dBm).
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5-7. PULSE OFFSET ADJUSTMENT

Reference
Description

Equipment

Procedure

Service Sheet 5,

Using an ammeter, the current through the modulator is adjusted.

Current Measuring Adapter .............. See Figure 5-3
Digital Multimeter ... ... oot HP 3455A
1. Disconnect cable W18 at jack A1J2. Insert a locally fabricated current measure-

ment adapter (see Figure 5-3) between cable W18 and A1J2. Connect the digital
multimeter to the center conductor leads of the adapter and set the multimeter to
read current. '

70 MULTIMETER

1 10a12
SMC MALE P.C. CONNECTOR . . . . HP 1250-0835
SMC FEMALE CONNECTOR . . . . HP1250-0880
SOLDER LUG, #0 . . . . . . . HP0360-0452

Figure 5-3. Current Measuring Adapter

Connect system tomains. Set POWER switches ON, frequency to above 3GHz, and
pulse mode to LI (complementary).

Adjust A1R30 (OS) to obtain a modular current of 46 mA.

Set pulse mode switch to L. (normal). The current should be between ~75 and
-95 mA. This is a check only, there is no adjustment.

Reconnect cable W18 to jack A1J2.

56
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5-8. RISE AND FALL TIME ADJUSTMENT
Reference Service Sheet 5.
Description The timing of the Turn-On and Turn-Off Monostable flip flops is adjusted while

observing their outputs on an oscilloscope. The rise and fall time adjustments are then
optimized while observing the RF output pulse on the oscilloscope.

Equipment THode Detector .....vvi i HP 8472A
Oscilloscope ..ot i HP 1715A
Pulse Generator ..........vevvvvveaenenns HP 80138
Procedure 1. Connect equipment as shown in Figure 5-4 leaving the Signal Generator’s output
disconnected.
sommmmeen S | GNAL GENERATOR SYSTEM ememmmmmnns,
o
SIGNAL GENERATOR - ATRIT |
|
T oo PET B o oloo o] i
@ 09 © B INPUTL. B {
@wur Toureut PULSE
01 ODE INPUT |
PULSE DETECTOR }
GENERATOR i
PULSE QUTPUT ] o
0SC1LLOSCOPE
TR1GGER
+ géwur {STEP ) |

|

!

|
TRIGGER | |
INPUT i |
¥ 4
W AT RS TR CEE A SR SO S G T 4P

Figure 5-4. Bise and Fall Time Adjustments Setup

2. Set the pulse generator to the following settings:

Pulse Period Range .......cvviiiniiiininns 20ns—1 us
;; Pulse Delay Range ........ooiviiiiiiiiannan, 3bns-1 us
Pulse Width Range ...............0ccivivnns 10ns—1 us
5 Pulse Double/Noxrm ...ooirn it Norm
Qutput Norm/Compl ... Norm
Amplitude Range ................ oo 4-10 Vpk
Offeet(HOUtpUl) oo i e Off
TntLoad . oo i e e Out

3. Connect the oscillocope to A1TP17 using a 10:1 high frequency probe. Set oscillo-
cope to 0.2 volts/division and the proper sweep speed to display the waveform.

b7
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5-8. RISE AND FALL TIME ADJUSTMENT (cont'd)

Procedure 4. Betpotentiometer AIR14 (+PW) fully clockwise. Adjust counterclockwise to obtain
{contd) the bias pulse waveform shown in Figure 5-5.

s

/ ‘g k - Jf\'\
i

Z L ApJUST TC ACHIEVE OPTIMUM
TIMING AND MINIWGM REFLECTIONS

Figure 5-5. Bias Pulse Adjustment Waveform

{Q‘ | : 5. Betpotentiometers AIR7(-P) and AIR12 (-PW)1to the center of their ranges. Adjust
@D}J : AlR12 (-PW) for a pulse width of 7 ns on the negative pulse at A1TP17.

6. Connectoscilloscope and diode detector to the .01 TO 18.0 GHz OUTUT of the FEU.
Set pulse generator’s pulse width to about 160 ns.

7. Bet Signal Generator to 3 GHz.

8. Set FEU pulse mode to 1. (normal).

9. Adjust potentiometer A1R7, “~P”, for the shortest RF pulse fall time.

10. Verify that the rise and fall times are less than than 15 ns.

11. SetSignalGeneratorto 18 GHz and verify therise and fall times are as before. If the
rise time is greater than 15 ns, change A1R18 to 1800 chms. Readjust the “+PW”

potentiometer as in step 4 and repeat the rise time test. Verify that no power dip in
RF pulse waveform occurs with the new resistor.

5-8
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering
replacement parts for the Frequency Extension
Unit. Table 6-1 and -2 list 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 6-1 reference designations. Table 6-2 lists
abbreviations used in the parts Hst, schematics,
and throughout the manual. In some cases, two
forms of the abbreviation are used, one all in capital
letters, and one partial or no capitals. This occurs
because the abbreviations in the parts list are
always all capitals, However, in the schematics and
other parts of themanual, 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.

¢. Mechanical parts.
d. Hlustrated parts breakdown.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number.

b. Part number check digit (CD).

c. Total quantity (Qty) used in the instrument.
d. Part description,

¢. Fivedigit code that represents a typical
manufacturer. ‘

f. Manufacturer’s part number.

6-4. ORDERING INSTRUCTION

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,
instrument serial number, description and fune
tion of the part, and the number 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 wvour
nearest HP office for information and
forms for the “Direct Mail Order
System”,

6-5. RECOMMENDED SPARES Lig7T

Stocking spare parts for an instrument is often
done to ensure quick return to service after a mal-
function occurs. Hewlett-Packard prepares a “Re-
commended 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 complimentay copy of the “Rec-
ommended Spares” list may be requested from
your nearest Hewlett-Packard office.

When stocking parts to support more than one
instrument 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 quantities from
the individual instrument lists. Hewlett- Packard
will prepare consolidated “Recommended Spares”
Hsts for any number or combination of instru-
ments. Contact your nearest Hewlett-Packard
office for details.

6-1
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Table 6-1. Relerence Designations

Models 86725/86720A

REFERENCE DESIGNATIONS

A L assembly oo miscellaneous P ... electrical connector U .., ... integrated circuit;
AT .. attenuator;isclator; electrical pary {movable portion}; microeireuit
termination F oo fuse plvg NV L. electron tube
B ... fan; motor 5 1 filter Q@ ...... transistor: SCR: VR .. .. voltage regulator;
BT ........... battery | S hardware tricde thyristor preakdown diode
L capacitor HY ..., cireulator R, resistor cable; transmission
CP . i coupler J ... elecirical connecter RT ......... thermistox path; wire
CR ....... diode; dicde {stalionary portion); S e switech X ... ... ... socket
thyristor; varacior jack B transformer ervstal unit (piezo-
DG ., directional coupler TB ...... terminal board electric or quartz)
DL oo, delay line K. i, relay T ...... thermocouple . tuned cavity; funed
DS ... 00 annunciator; L ..o .. coili inductor 1 test point civeuit
signaling device L meter
{audible or visual); MP . ...... miscellaneous
lamp; LED mechanical part
Tabie 6-2. Abbreviations {1 of 2}
A i ampere COEF .. ..... coefficient EDP ..... electronic data INT .. ... ... internal
ac . ., . alternating current COM.,........ common processing kg ... L. kilogram
ACCESS ... .. aceessory COMP .. ... composition ELECT ..... eleetrolytic kHz L. L kilohertz
ADY . L. adjustment COMPL . ... ... complete ENCAP encapsulated 9 kilohm
A/D . ... analogto-digital CONN....... connector EXT ... .. ... external kv ... kilovolt
AF ..., audio frequency CP ...... cadmium plate F oo farad Ib . ....... ..., pound
AFC . ..., .. automatic CRT ... ecathode-ray tube FET ....... field-effect LC .00 inductance-
irequency  contro} CTL .... complementary transistor capacitance
AGC ... .. auiomatic gain transistor logic FIF . ....... flip-fiop LED ., light-emiiting dicde
control CW .. ... coniinuous wave FH .. ........ flat head LF ..., fow frequency
AL .. oL, aluminum CW L. ., clockwise FILH ..... filligter head LG ..... ... ..., long
ALC .. ... automatic level em ...,..... cenfimeter FM. .frequency modulation LH .......... left hand
control bDya ... digital-te-analog FP ........ front panel LIM . ......... .. it
AM ., ., ampltude modula- dB ... ........ decibel FREQ ....... frequeney LIN ., . linear taper {used
tion dBm . ... decibel referred FXD ........... fixed in parts list)
AMPL .. ... ... amplifier to 1 mW =N gram in ..., ..., linear
APC ., .. automatic phase de ... direct current GE ........ germanium LK WASH leck washer
control deg .. degree (temperature GHz . ........ gigahertz LO ... low;local oscillator
ABSY ... ... assembly interval or differ- GL .. .o vi v i glass LOG . ... logarithmic tapey
AUX ., ... . auxiliary o ence) GRD .., ..... ground(ed) {uased in parts Hst)
AVE L. average e e e degree (plane H . ... ... ... henry log ... ..... logrithmdic)
AWG ... American wire ° angle) 5 S hour LPF ... .. low pass filter
gauge C ...... degree Celsius HET ... heterodyne LV ........ lowvoltage
BAL ...l balance {centigrade) HEX ,....... hexagonal m...... meter (distance)
BCD ,..... binary coded oF .... degree Fahrenheit HD ............. head A L. milliampere
decimal degree Kelvin HDW ........ hardware MAX ... .. maximum
BD ............ board DEPC .. deposited carbon HF .. .... high freguency MO L. megohm
BECU ...... beryllium DET .. ... ... detector HG .......... mercury MEG . ... meg (109 (used
copper diam ..., .., diameter BY ............. high in parts list)
BF¥FO ., .... beat frequency DIA .., diameter (used in HE ..., Hewlett-Packard MET FLM metal film
- osgeillator parts list) HPF .. ... high pass filter MET OX .. metallic uxide
BE ,....... binder head DIFF AMPL ., . differential HR ....... hour {used in MF . .. medium frequency;
BKDN .. .... breakdown am plifier parts kst microfarad {(used in
BP .......... bandpass div ..o, division HV ........ highvoltage parts Hst)
BPF . ..., bandpass filter DeEDRT L., double-pole, Hz ............ Hertz MFR ...... manufacturer
BRS .. ......... brass doubie-throw IC .... integrated circuit  +21- S milligram
BWGO . .. .. backward-wave DR ... ......0c... drive o ... .. inside diameter MHz ... ..... megzhertz
oscillator DSB . ... double sideband I ... intermediate mH ..., ... millihenry
CAL . ........ calibrate DTL . ..., diode {ransistor frequency mho ... ... ... .. mho
cew . counler-clockwise logic IiMPG ..., . impregnated MIN . ....... minimum
CER .......... ceramie DVM ... digital voltmeter n.........000.. inch min L, ... . minmte {time}
CHAN ......... channel ~ ECL , ... emitter coupled iNen L, . irnecandescent L. minute (plane
CEL L. . i centimetey togie INCL. ......,. include(s) angle)
CMO | . cabinet mount only EMF ., electromotive force NP ... . L., input MINAT . ...... miniature
cCoax . ........ coaxial INS ........ insulation mmoo, ... millimeter

NOTE

Al abbreviations in the parts list will be in upper-case.
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Table 6-2. Abbreviations (2 of 2}

Replaceable P

arts

MOD .. ...,. modulater
MOM . ..,.. momentary
MOS . ..., .. metal-oxide
© semiconductor
WME L L. miltisecond
MTG........ mounting
MTR ..., meter (indicating
device}
mV ., ........,. millivoi

mVac ,..... millivolt, ac

mVde .. .... milivolt, de

mVpk ., .. millivolt, peak

mvp-p |, .. millivolt, peak-
to-peak

mVrms ., ., . milivolt, rms

mW .., ...... milliwatt

MUX ...... . multiplex
MY .,.,.......... mylar
MA .. ..... microampere
ME .. ...... microfarad
HEL ., ... microhenry
mio ......, micromho
Hs ... .. ... microsecond
MV o . microvolt
MWVae . . .. . microvolt, ac
MHVde ..., microvolt, de
Mvpk | microvolf, peak
MVp-p | .. mierovoll, peak-
to-peak
HMvrms . ., . microvolt, rms
MW .. ..., ... microwatt
nA .. ....,. nanoampere
NC .. .... noconnection
N/C . ... normaliy clesed
NE ............ neon
NEG..,....... negative
nF ........ . manofarad
NIPL ,.... . nickel plate
N/ ., normally open
NOM ... ..., nominal
NORM | ...... ,  normaj
NPN | negative-positive-
negative
NPO ., negative-positive

zero {zero tempera-
ture coefficient)

NRFR .. notrecommended
for field replace-
ment

NSR ..... riot separately
replaceable

ns......... hanosecond

nW ... .,.,. nanowatl

OB . ., order by descrip-

tion

oD . .... outside diameter PWV ...... peak working
OH ......... oval head voltage
OP AMPL ... operationat RC ......,... resistance-
amplifier capacitance
GPT ... ..., ... opilon RECT ....... . rectifier
08C vy e e . bscillatoy REF ......... reference
OX .. .. oxide REG ......... regulated
B2 e ... . ounce REPL ...... replaceable
Q.o .. ohm RF ,, ... radio frequency
P . ... pesak(used in parts RFI .... radio frequency
list) interference
PAM . ... pulse-amplitude RH . ... round head;right
modulation hand
PC .. .... printed circuit RLC . ..... .. resistance-
PCM ., puisecode moduja- inductance-
tion; pulse-count capacitance
modulation RMO . . rack mount only
POM ... .. pulse-duration Ims . ., . root-mean-square
modulation RND......... .. round
PE L picofarad ROM .. read-only memory
PH RRZ phosphor bronze R&P .. .. rack and panel
PHL ....... ... Phillips BRWV reverse working
PIN ... positivedintrinsic- voltage
negative S ... scattering parameter
v ... peak inverse - T, second (time)
voltage ... L second (plane angle)
pk e ... peak 58 ..... slow-blow (fuse)
PL ,..... phase lock (used in parts ist)
PLO < v+ .. Phase lock SCR | stlicon eontrolied
osecillator rectifier: screw
PM ., phase modulation SE ... ... selenium
PNP positive-negative- SECT .. ....,. sections
positive SEMICON ...,, semicon-
PO e part of ductor
POLY .. .... polystyrene SHF ..... . superhigh fre-
PORC ........ porcelain quency
POS . . posgitive: position(s) 8. e e e stlicen
{(used in parts list) SIL ......... .. silver
POSN ... ..... position BL ... .. oo . slide
POT ... .. potentiometer SNR .. signalo-noise ratio
PP ....... beak-to-peak SPDT .., .. single-pole,
PP ... peakto-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 88B . .....single sideband
frequency S8T ... .. stainless steel
PRR .. pulse repetition STL . ... ... ... steet
raie S5Q .. ... square
DS ... ... picosecond SWR ., . standing-wave ratio
| 234 A .o . point SYNC .. ... . synchtonize
PT™M . ....... pulse-ime T .. timed {slow-blow fuse)
modulation TA ., ........ tantalum
PWHM ... ..., pulse-width TG ... .. . . temperature
maodulation compensating
NOTE

All abbreviations in the parts list will be in upper-case.

MULTIPLIERS

Abbrevistion

T
G

a

Emogbmygenesy

Prefix

tera
giga
mega
kilo
deka
deci
centi
miili
micro
nano
pico
fermnto
atto

Multipie
1012
109
1p6
108
10
101
10~2
103
106
109
1012
10715
1018

TD .. ... .. .. time delay
TERM ... ..... terminal
TFT thin-film transistor
TGL ... .... ... toggle
THS .. ... ..... thread
THRU ........ through
T ... ...... titanium
TOL ... ... .. tolerance
TRIM ... ... .. ftrimmer
TSTR .... ... transistor
TFL .. transistor-transistor
legic
TV L., television
TVI  television interference

TWT , . traveling wave tube
U ..... micro (1¢°) (used
in paris list)

UF ... miecrofarad (used in

parts list)
UHF . . ultrahigh frequency
UNREG . ... unregulated
Vo .. . ..., volt
VA ........ voltampere
Vae . ........ volis ac
VAR .......... variable
VCO ... voltage-controlied
oscillator
Vde ......... volts, de

VDCW, | volis, de, working
(used in parts lst)

V{F) .. .... volts, filtered

VEQ | . variable-frequency
oscillator

VHFE ,..... very-high fre-
guency

Vek ... L. . welts, peak

Vp-p volts, peak-to-peak

Vems ....... volts, rns

VSWR voltage standing
wave ratic

VTO . ..... voltage-tuned
oscitlator

VITVM .... vacuum-tube
voltmeter

V(XY ..... volts, switched

W e watl

W/, with

WIV . ... working inverse
voltage

wwWo, L. .. wirewound

WO . without

YiG .. vitriumdron-garnet

Zo .+« ... characteristic
impedance
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Tahle 6-3. Replaceable Parts
Refarence HP Part |c a . Mir
; . t Description Mfr Part Number
Designation Mumber |D ¥ P Code
Al DUE7E-LE1IVS 1 0 2 S DRIVER BGARD AGHBEMINY LHARY BIRTR-E0175
CEPT OPY, OGS, @i
‘ ATCE D160-307% 3 3 CAPADTITOR-FXD "’"Fiv oS ZENMLG CER (430 ”bm’!ﬁ 0140- '&EE?E
: Al C2 01633075 3 CAPACITOR-FXD Ghn ATGUDE SER 04-346 UM PR R A
ains Blog~220 o i CAPACTTUR-IXD 7. 5PF SeY D ;'l BiHn-
23 Ret] 1168 % 7 %3 LAPATITOR-FXD F1HF g nidh S‘EUD
ains Bi%50- 0487 B 1 CAFALITOR-FXD J.3PF 2E4B0 D150 8%
Gis6-307¢ 7 CAPALETOR-FXD L DIUF i 'E“-G{‘n
GI40-049 by 1 AP AT T AP E [GIO0MVIOR
G168 7 LAPACETO PRRRY i
8168 7 CAPALTTIN s BLUF - L tUBVDRG
66l 7 CHPALITOR-FEE L DIUF +-34% 10IVRG
= CAPACITOR~FXD 22PF -84 2OSUDLE (O "‘1349[}
? 1 CAFACTTO n 2R 1A0VR0 21
7 CAPALTTD XD 1akvpe
[N 3!37? 7 CAPACTITO HD 180VDE
BL&EG-202 0 1 CAPACITOR-FXDE 1 kST olel
83 al-3879 7 CAPACITOR--FXL . O4F =-28% 1004D0
B160~-3B79 7 CAPACTITOR-FXE L 81UF +-20n 180VDD
D1&0-367% 7 CAPACTITOR-FXD . H1UF +-20% 100UDDG
D165-3079 7 EAPATITOR-YXD L 81UF +-20% 1060V00
4160--3879 7 CAPADLTOR-FXT D1UF +-20% 15290 03603679
014680571 il | CAPADITOR-FXD A70PF +-20% 1080DC Gi68-6571
B1e0--8174 @ 2 CAPACTITOR- CATUF $BO-R0A 25VDC Qiad-11%8
0168-0174 ? CaPADLTOR -F LATUE B L REVDE CER 0160-0574
B3 60--3479 7 CAPACITOR-FXE (DIUF +-30% 10D0VDC : 0 4G 3879
$160-3879 7 CAPACITOR~FXD . DIUF w-28% 100VDE 0i6HE-3878
A1 024 B140-387% 7 CAPRULTOR-FXD . 81UF +-20% 1060UDR0 016853879
B1L27 G160--3879 7 CAPADRITOR-FXED 01UF +-24% 100UDD 11603879
a1028 41603079 7 CAPALITO CRIUE R0 100yRD [ R 1) “3‘
A1ke? 1403879 7 CAFADITOR COLUFE =300 100VNG 01693879
AT C3D $1e0-397%9 7 CAPACTITOR-FXD L G14UF +-gu¥ 1849D0 G 40-387%
AT 1603074 7 CAPACITOR ~FXED "0/ S$OVDE CER 01ad-3a79
ALCTE Hi88-00291 3 & CAPACTITOR~F XD PEAR BEXS R
AT03Z “?1 3 CAPADTTOR-FXED 196D IEXY BEEAR
A1 034 3 7 CapALTTH a8t "(WIB{‘ Th 1D s&XS OB
ATEIG 3 CAPACITOR-FXD aOUBL TA 1IRGbtReYRO2LRD
A CIE GisHg-n1a? 2 & CAPACITOR-EXD LN +-20% 25VDRL CER Glab-8t2v
ATLXY? H1H4-3AB7H & % DARACITOR--FXT 1068PF +- OoLiavng B1é8-56
AlLlE 81660127 a CAPACLTOR-FXT TUF +-240X 20VD0 CE 31{40---81"“
M AL CEY 8160~30879 7 CAPAGITOR-FXD . Q14HE 4+-25% 1H0YDD QlHE-FH
i alC4n 05 6E-3879 7 CAPACTTOR-FXD L 01UF +-20% 128UDL CER B160-387%
MTCRE 17081~ 0*35 7 2 DIOD Gy ST GUHOTTHY 23480 1901
At oRg 198106528 9 praNn SI6 GUHOTTKY 20401 Pent- &
H1CRZ 1703~ 0040 ! 3 RIOR TTOHING 30V S4Ma 2NG bO-35 RE480 1R01-3041
&1 R4 19818640 1 BIOD WWITOHING 364 SO0Ma 2NE DO-35 28480 1901~-0040
A1GRE 1981~0364 2 i W OERDE 280V 1A 23480 PRN1-5564
A1CRE 190I~-G159 3 2 DIODE~-PWR RECT 400V 7T0Ma DO-41 20400 1900159
alCr? 12610197 % DIOBE-PWR RECT 400V 754MA BO-41 23480 19813159
&% st 1990-048% ] 4 LED-LAMP LUM~INT=RGHULD T =301HA-M&X aEany SGR2--4704
Al DS 1261405 ka3 LED--LAMPE LUM-TINT=RIIUCD IF=30MA-KAX pig=ERaR ] GORZ-4904
A1ED QL7A~R02R X 8 BEAD Zoant GEPh--0 2
21700025 3 READ RR4BE Givi-e0R%
§170~-0029 3 L > BLAD Ze4ANG QI7E-0 02y
700027 3 F SHESI DﬁlNE" BEAD 248 e1va-noes
QL74-0029 3 CORE-SHIELDING BEAD aade0 PI74-808%
ALRSE FiI70--G4EY 3 CORE-SHIELDING FEIAD 1P U{si“?
G 170 02% 3 %8 BLAD GI7h
AiEs 17001829 3 READ ‘(MC{J LG
A1l 211069463 1 ° FUSE 7547 "EQV NTD ‘l CRTY L 2N Ul 20400 FLi0-9063
ATER 211000463 1 FUSE 754 258V NTD JREXL 2% UL noann PLE9-0063
At 1250~ 0825 i Vi CONNECTOR-RF SMI ® PO LR
a1I2 125001830 1 CONNCOTOR-RF GMD M PC 6 1
[P 1?3150‘*9%335 1 CONREDTOR R GML % PO 1 005
fA1J74 18517729 kel 3 CORNELCTOR-3 PEN 1 1-PV0e
Al gy 1250835 i CONNECTOR-RF SMC M PO S0-DHM ESh-003E
Aldh 1250-003Y 1 COMMECTOR-RE SMC M PC S0 -0HM 2aspd {35
flI? 18251-7729 8 CONNECTOR~Z PIN agane PTG
i ALKY 04%0--1349 k3 2 RELAY 2E40B0 74901340
i ATER Bafs-1340 2 RELAY 20400 04701340
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See introduction te this section for ordering information
*Indicates factory selected value




Models 86725/86720A

Table 6-3. Replaceahle Parts

Replaceable Parts

Reference HP Part |c —
; . escri n M Part Number

Designation | Number |D Qty Descriptio
AlL1 R H140-021 1 3 INDUCTOR RFE--OH-MLD 100U 5% L ELADX MGG F1AL-DELD
ALl2 9 AL-0E1n 1 INDUCTOR RF-CH-MLD 100UH 5% 146D, 30500 @L40-8210
i Br40-4449 4 2 IHNBUATOR-TE NYLOM WHITE coafio 034at-0440
MLIMPR Q5400440 4 'Nw i A TOR-TC 28460 GEA- (]-44(‘
AlHPE 12058873 4 3 3519 EEARO 7
a1 MPa 1‘ L i R ] 1 4 i GINK
AIMPTE 258012 1 MEAT BINK jadettagy) 120500702
ALHPE 1 8%-g0ip 1 aEATH 12956012
AtMpT 1 fi-4g12 1 g TRE-00158
AL MPR 18050037 ] 4 oB4UR 1% G007
ALMPR -fiEy 4] [R4sh k 037
At MP1Le T RE5-0037 & Pi480 FR0E--003R7
ATHP T 12050037 1] g LR TROS-0037
ALMPIZ TIZ720~8006% | & @ 284N 1i78h6-80048
SR i EA I PIZ20-00568 | 8 20408 1172430088
AP 4 145001340 4 2 Vol-Fi ROAND 1AGD G134
AIMPLH REAHI-GR01T 2 4 PAN-HD-POZT Hapng BRBER BY DESBLRIPTION
ATHP 1L F050--0327 3 o 8 FL MTLD NI, & 149 TR-ID L4l ».)l‘l H0-0R28Y
GBIMPLT 2160084 H 17 HATH L MEDL MO, & .14%--IN-ID "W‘HU 21900004
AiHPL AARB-GHID & * NUT Ll Hhﬁ b HD CEER AN~ SAE0-a000
ATHPLY 14069136 4 FUE o 15 i3 # 14000334
ALNHRED aBLG-028 1 k4 SINLG PAN-HD-POZYT nrmuu ORBUR BY BESORIPTION
AIMP2Y o x LMD, s, 149 ]'N - LIy naann WOEG-DRRT
AL EPRE 2190 ~0004 i - NOL & 1At ‘{‘480 21960804
ARIMPES 20802 & CHAM 4-32 -THD 2428-0082
ATMPRY 115--026% b 4 18-126%
AP 2y 11076y [ 2110-02469
AHIMP2E SRS R TRt R il ~GLIF TYPE.25 3 2110~ 62467
AIMF27 21100269 Q DLEp TYRE. 25 THaRG Ai1n-gEae9
AlrMP2E-
ATMM 31 a8s7e-08t03 1 9 & ATOR, PLASTIC, FUSEDLIP. @2f40g GHEH7R-G0103
ATl 18540812 P 3 THYRIGTOR-BOR 2HISAE TLO -8 YRRM ALEES NI
A1H2 TEHI4~-0010 9 -0 URRM=2 3500 i Ea
AtR3 16543401 7 A T T0-72 Ph=pO0My BRABG 1854-0401
A1 R4 L0401 7 NEN §1 TO-72 PDH=2G0MY Dgale 18540401
HIGT - TNEE-14%0 i 4 TRANGIETOR PNP 2NADSS 51 ¥ %2 0D=3200Mu 44713 BN4RSS
FiGHE BER- 0430 kil TRANGIGTOR PNP 2N4AFSS G 64713 ERATSS
AR B3 0438 i TRANGISTOR PNP 2N425% 85T TO 014713 RI T RAter]
[ 7] TERA- 3430 S TRANGIETOR PNP 2N4PS9 GF ° 047138 ERAGES
ALQP 8545401 7 TRANGIGTRR NPN 8F TH-?2 2480 18540481
fLarg 1{"1.14 -0 404 7 TRANGIOTOR NPH 51 TO-92 Phe "'BE}?‘M £4 10545487
AR 16703440 7 4 RESISTOR 194 TE=82-400 C4-1/B-TE~ 1560 ~F
A1R2 G6HTE-3447 4 1 HESTOTOR 452 “ {0178~ ’{1 ANPR-F
AIRE GLYB- 243G 3 2 BIVTOR 147 C4- L 80 =IATR--F
AIR4 af ~ 3455 3 RESISTOR 147 C4-1/8-TO-1 470 F
HIRT B7E7- 1405 4 & IGTOR 1na 045 /3~TU-1620 -F
ARG BA&RE X440 7 REGIHTOR 196 1% 1256 -1 00 Ca-1/8-Te~1 96K
Bl1RY g 4 TOR-TRMR S68 10% ADT 1-TRN QEPISeN
£1RE & & . Sit 1% L 85W FOTC T3 /89-T 1 R
ATRY e 8 AR F TS {} 03 -1/78-TO-9148
ATRLO 0698-3447 4 P4 VIR0 F O TOm8+-100 L4 1/8-T0~ 47 -
ATRT % D6RE B R IGTOR S11 1% 0858 F T¢ ﬂ* DR o
ATRIZ 810G~ ? uT JTﬂR -TRMR S00 10% C 7 =ADF 1-TR
HIR1Z BLYPR-7227% 43 STOR 511 1% J05H F Tow= 13 F11R--F
A1R14 2100-1788 5 .F?‘I‘GE-—"FRNR HEn o1ex O é_ SPREDD
ATRIS CHYB-722T £ REGISTOR 511 1% 05 F TC=De-{00 PAGHE CF-1/2-T0-54 1 R~F
ALRTE 069617235 8 REGLETOR 11 1% .08 F TE‘ l'H—‘lOEE RATEE
BIRLY W7S7-0417 & REGIOTOR 562 1% ,14’5&! I PEGAL
ATRIG 7570417 a a2 RESIGTOR Se2 1% 1258 F AAnAG
AIRLY Gava-7206 1 s ] STOR 54.2 1% .85W F 24546
BLRZY QLYE-~T7197 g @ B BTOR 22,7 1% .85 F EERT TS
AIREY 4 RESIGTOR 162 1% 1P F £4--
ATRES 9 @ REGISTOR 837 1% ¥ 534"-1/8—"?()
AIREE 7 REGISTOR 196 1% ,1065W ¥ D4 F BT
AlREZS H ETOR S&.8 1% 056 F e N S N S LT
H1IRZE =] 4 HTOR 348 1% 1854 T =TT C4-1/8-TO~248R
ALRPE ? R STOR 23.7 1% 0% F 4548 ~TO-2%RYF
AlRE7 1 1 R THOR B2 5% 24 MO TC=191 ‘71{:—7
H1R2E U()?BWZBA‘MJ 7 LETOR 196 1% IEEW F T
AIRIG BAPR-TH2H ) 1 TOR AL 9% DW MO Thwm
a1 R3N 21004-1708 9 GTOR-TRMR 5680 10% © TOP-4BF 1-TRH f-h'f’f’\pt)n
A1RIT DLHFR-3151 7 4 LSTOR 2.87K 1% 1250 FF To=0+-150 24546 C4 1/8-T0-2871~F
ATREZ G6LT8-3150 & 1 TOR E.\a'?l( 19 L 13%W F OTR2fe-100 2ASAL C41/8-TH-37 ¥
AIRAT LRy ; 7 2 TOR A64 1% . FoTe=0-1810 DAGEL L4-5/78-T 04040 -F
ALRI4 G¥S7~0088 k3 7 IETOR 41X 1% 1".31».! F TC=84~ Gt 24548 C4-1/8-TH-1601-F
AIR3S MaPB-721 P 2 3 STOR 188 1% 088 F TCO=G+-160 24840 C3-1/78~TD-1 R ~F

See introduction to this sectlon for ordering information
*Indicates factory selected value



Replaceable Parts Models 86728/86720A
Table §-3. Replaceahle Parss
Reference HP Part |c Q i
: . 1 Description Mfr Part Number

Gesignation | Number |D Y P
AIRIG De7B-7248G 1} 1 St 1% 088 F 7006500 CE-1/8~-TO-E1R L -
& RI7 0&HFN-F444 3 1 JIHF X OLIREK F TC L4t /8-T0 }?.’;R-
ALR3D 046983445 z B4R 1E L ICHW P TOw0e-300 a1 /8~-T0-340R
ATRIY G h98-7108 1} 2 10 1% L0Bd F TC=G4-100 SATAL (51 /8- TO-10R I'
GiIRAS B&HTR-3698 & 1 A, 7% 1% 1PRSW F To=G+-100 2RARY G6E50-Ra90
ATRAT DbyE-3447 4 AR 1% I2EW F EATAE iﬁ«ﬂ. 1/8-TH-808R-F
ATRA2 B&%Q-7188 g i 1% 0EW FOTC0: TAGAL AR TR IGR
AIR43Z #757-0438 3 ) So1K 3% 120 F 2 AaGas
H1R424 [757-0438 x S.011K 1% L1250 TA5AE
A1 R4S BFET-UARE ] 4 100 1% 1286 F 2atah A1/ B~ T8 ~F
ALRAG 4757 -1401 i} 8 1% 128H F DAGAL 24 -170-T0-101 -
HIR4T 07570799 & 1 121 1% .5 H a0AB0 7 g7y ?
atRAG TE7E 3611 4 i 27 SN DU MO OTC RE14YT7 d wZ T -2PR AT
ATRAT N &aFE-FA437 2 2 133 1% i0EW F TO=f+~104 DaTAL LAt BT -F
ATRGY BEPE- 3437 2 133 1% 1258 F TO=6a4~1038 2AT AL 41 /3-TH-1TZR-F
AYTRL 185100600 9 a% CONT PIN 1.14-HM- ?J(u(“ S7 5@
AT h.ri 2688 E} . CONT PIN - 3
AITPT 1-84L80 [} CONT PIN “Llii‘ﬂ
H1TF4 1-8600 f CONT PIN SRS IER]
A&1TPS 1510400 i CHNT PIN ‘El’MBﬂ
ATTP G 12816500 13 . CONT PIN
ATTR7 R B EY 1] i . CONT Pin
ATTPE 12510400 ] . DONT PIN

i ALTPS § 3510408 4} : . EONT PIN -

§ ATTELO 125104600 i} CONNECTOR-GGL CONT PIN 12\.;1-{3(»{)9
A1TEL 125104608 [ rnNNELC‘TURm-‘“{wL CUONT PIN 1k14 MM BEL-B7 B 28480 S2hl--ah00
A1TRIR 1251-060% 0 CONNECTOR~ CONT PIN 5 H57 0 “BAEH) 1-8600
ALTRI3 12810600 ] CONNECTOR ‘.»G,‘ CONT Pik 10601
AETHY 4 18510600 il CONNECTOR-SGL CONT PIN 1-8600
ATTPIS T 2510880 il CUNNICTOR~S6GL DONT PIN "fMJ! 1258106408
A1TPIG FR5T-0688 [ CONNECTOR-8GL DONT PIN
ATTRI? 1281 -0600 k] § SCTOR-80GL. CONT PIN ! )
A1TP1R 1RE1-G408 ] DONNECTOR-S6)L. TONT PIN REAB0G
AU 18291797 L) 1 LG DRV TTL 2-INP 27814 PHONIGOE
ATU2 1829-0817 2 ] G OFF ECL D-M/5H DUaL (a7t MCIgIBLR
23 REK 1 824-8483 & 2 TLOINV TTL S HEX t-INP 41208 SH74504N
Alll4 1R20-07%4 1} W it FIOECL D-N/8B na7ty MCia7 el
A1US 18200774 i} IC FF OEGL D-MAG G4713 HOG 6780
ails IRER-1322 2 1 I0 GATE TTL S NOR {;)‘LMD S INP DIReE GH74G02N
ATU7 18243177 7 1 15V RGLTR T0-39 27014 XAt I
~EURY 178R~-0533 ? 3 DIODE-ZNR 4.9%V 2% DO-15 S ¥
A1URR 19 3E-- 0833 g DIOGRF~ZNR 4,99V 2¥ DO-1S SBLEAR .24(‘0
ALTURS 17820799 9 1 3 7.5 BY PD=1R JH=10UA dr s l’?!le G/‘?')
A1VRA 19262~3193 3 # REOBU~ZNR 13,3V SX DO-3S D=, 4W '1"("7-31‘5‘_5
AluURs 17¢2~3193 3 DIODE-YNR 13,3V UX D033 PD=, 4UW JOR2-31T S
ﬁ.‘!.VR& TRUR-8533 k4 DIDI}E VNF\ 4,994 2% DO-10 PD*?M Tha-, 0122 1R02- 0533
BIVRY 1982~-0048 1 2 &.818 WL DO-3H Ph=. F 1902-0048
A1VRE 12028040 1 &. .0V OF pPU-ET F‘L—.éu 2408 190R-upas
ATHLS 12080508 & 2 SOCKET-I£ 14-DONT BIP-SLBR RB4BE PR -0G6E
a2 BRETR-L184 | 4 1 DRIVER EJARD AGDSIMELY 24l EGYD-40104
ARG Bl164-4084 @ o LAPACTYOR -FXD L 1UF +-20% H0VDBL OIR A48 0 01&d-a084
AR 01800374 3 CATADITOR-FXP 104 18% POUDL Ta L&A BES113 th I Sl g ed el
ARLI 0la0-4804 & CAPACTTOR-FXRD L LUF +-20% S0VDC ELR 20450 Hieb-4084
AZCHE 19810058 3 A1 GHITOHING GOV ZH6MA ¢ 1‘?51‘"{395?
AZiR2 19018450 3 GHITCHING RV 200Ma 1‘?{'}145}(3‘?0
ARLRE 1941-0050 3 GUITOHMING 90V 200Ma | pelt- M}t:(}
GACRS LRU1-4850 3 SWITOHING 00V 208Ma 1710060
ACCRS 1201~ 0058 3 SWHITCHING BV 245Ma § 1961 -6856
AZERS 1701-04058 3 DIGDE -SWITDHING 88V 208MA 'l‘?ﬂ‘amﬂﬁﬁﬁ
ADCR? 19e1-00%0 3 DEODE -GHITCHING uil 260Ma 2NE 19010050
AZCRA 1981-83059 3 I0DE WITCHING GOV 206MA 17010050
ARLRY 1%61-005) 3 FWITCHIREG BV 280MA ; 14015058
G20R10 i781~-0058 3 SWITOMING @3By 200MA g eRiaEn] TR~ 0u0
APERT1 1981-005D 3 8OV 200MA naagh 1901 ﬂﬁffﬂ
ARLRIZ 1P01-6855 3 ooy 20emMa SR4ABY PP01-0050

1 AECRTZ 190610950 z ’ 63V 208MA 2RE o TENT-48%0

! ADLRT4 T01-G0%40 2 WITEHING BOY 200Ma 2 ARa1-03A0

i ARCRLIS 190 ~06856 - k3 GUITCHING GOV 200M4 1901 -850
ARLRLIG P01-5850 3 HWITEHING B8V 200Ma ANS BO 1781-00%0
AZLRLT7 1961 -850 3 WITOHING 80U 206Ma NS DO- 19010054
ATCRIB TP01-0650 3 WITCHING A8V 200Ma 7NS DO 101-0030
a2LRI? 17016000 3 SUITCHING DIV ZBIMA ONE DG-T 199010854
GOCR2G FP01-00549 3 SRUTITCHING 96V 200Ma 2NG RO-3% 17010050

See introduction to this section for ordering information

*Endlcates factory selected value




Models 86728/86720A Replaceable Parts

Table 6-3. Repiaceable Parts

Mfr

Reference HP Part |c Qty Description ! Mfr Part Number
Designation Number [© Code
1R01- 0850 2 DIODE-~GWITCHING GOV 200MA ANS DO-3H 2BAR0 1981-00306
1901 ~G050 3 HITUMING B0V 200Ma 2NS DO- 28480 19012006
PR 418000 3 G BV 2008A ZNE DD-2S "’EM(‘G 1201-08940
1FAL-00%0 3 B88Y 200MA PHS DD- 101600
ERa 1S B i) e SOV Z00MA TNS RO 1901-0058
AECR2E 196104650 3 808 EUOMA ENS eharaci) PR 0050
ARCREY? 19416850 3 ROV 200Hs NS Erriciy 1?01 -0050
AZCRDE 17015350 K OV 200M& PNS 28460 1281 -8050
ARCRED 17014450 3 G0V 2gRa NS 2E4L0 19010638
AZCRIE 1981--00%0 3 DIDM‘.'-“HITC‘HENG [0V ROONA PNS 2EA00 1901 ~niag
P U1-B8%50 3 ¥ ~-MITCHIM‘ GOV 204MA PNG ”EME’ 19061-0000
19E1 0450 3 BEY 2OOMA ZNG 19014058
ﬁ?l R®I3 19014050 3 Ii 3 BV 200MA ZNE i701-pEEe
AP OREA 1981 -G080 3 DIODE SHI'T(?i-i}'NG #OU ROOMA 2N YRO01 805G
ARCRAS 1L ~80%0 3 BIDDE~CWITOHING 80V Z00MA DNG 1Te01-n850
ARERZS 180t-00%a jt BOV 2LHOHA ANS 19016050
ARCRIV 1981 -0000 3 T BEY 200HA ONG E AT (il
AZCRIB 17840050 3 G BBV 200mA NG 17810050
ARCRAY 17830050 I WITCHING 30V 2008A 2NS 1INL-40Ee
AZCRAG 190i-06% 3 ~GHITOHING &0V 200M& ONG 1ERI-0650
ARCRAY 1901 as0 X SOV Z200MA ZNS 196E-0050
ARCR4E 1791--99%5¢ z GOV 200MA ONS HALY 1901-0650
ARCRSS 19701-80850 3 BOY 206HA 2NE 2B4BY 1RO E-0 0N
A2 G490--11%¢ 1] =4 20 5VI Lo SA 1BTVAG 2H484 H496-1190
ARK2 Bava-1ivn ] 20 BVLG- LoSa 1emvan 284010 04%8-11%8
ARMPT 846847 & 1 ~LXTRALTOR (RED) ZR4680 S540--6847
GLED-904T & 5 L. BOARD EXTRACTOR 2R4B0 B008-9043
AXMP 2 LI71B-2000% | 2 1 SUPPORT 2H48T 11V 1E-Z0009
2000507 & ] SMACH 440 L 375 ENCLG PAN-HD-POTT [ R i1 URDER BY DEMCRIPTION
ANEH-01 95 & 13 WARHIN-FL MTLE N3, 4 125%-IN-1ID 2R480 0560100
ARG 5E4-0810 2 18 TRANSISTOR NPN BT HAGMW FT=2800M42 FO4RG F8T4-0610
4-014% & & BOREW- MACH 4-40 & TH-. G PAN-HD-POZY LRI ) ORDER BY DESGOCRIPTIGN
G-40n% 3 12 MUT -HEX--WALEWR 44 OG- TN THK LRI R ORDER BY £ IFTION
HIEE 18540810 2 TRANE TOR NPN 51 P M FT=208 REAGH 18540010
ﬁ? 2200-0149 & SEREW-MATH 4-40 , &0 LG PaN- A (%3331 ORBER BY DESCRIPTION
AL~ 3009 3 NUT-HN W/ L KER 4--48-THD L 094-TN- TH‘( npogn GRDER BY DESCRIPTIOGN
7 10 TRANGIGTOR NEN 57 DARL 4713 MIEBOR
7 TRANETIGTOR NN S5 DARL Ba713 MICBoY
7 TRANGISTOR NPN-GF DAL 94713 :‘J[‘Hl(}
7 TRANSTGTOR NPHN . DARL S4713 a4
1854 C(:.N 7 TRANGISTOR NPN BI DARL B45713E ?‘»JESD(?
168094~ 0633 7 NPN £F DARL n4713 MILTHBE
BEA-F633 7 WEN Y DaRL T 54713 MIEBOQ
1084-0633 7 NN 6T DARL 04713 MIFLGR
1543633 7 NN B DARE 44713 MIERBG
AR 14154~ 0513 7 NIYN ST DARL 04713 MILGHN

AZQLE ~H63T 7 NPN 5T DARE 14713 HIED0G
ARETA 4G5 7 NPN €T DARL. 04713 MIEDRGD
215 A bbEd 7 NPN L DaRL 14713 MIEGEN
3540613 7 NPH &1 DARL 64713 MIERED
AEIL7 18540633 7 NAN 51 DARL 44713 MIESN]
LrACHR:] 13540633 7 RONPN BT DARL FD=A0W 04713
ALRLe Gh4-0010 - NPN BT PD=4RGMU F COMEZ 2a4n0
Zpte-01 4% & 3 HD-POT X HE ]
AR6U-BB0 z =THE MNLHG
ARERD 18543810 2 2 =20 QY AL g
B-014% & SCREW--MACH 4-40 HD-PaT [R:EiRi3 1) ORD iit BY DEDCRIPTION
0009 3 NUT-HEX-H/LRWR AR fIRDER BY DESCRIPTION
G2RRY YRV --000Y 4 2 REE1STOR 13.0K TEGW R MFADL/B-TO 1333
AERE 0&vB~0084 k4 16 SIGTOR 2.1 'nl{ 1250 ¥ E
42RZ 06560084 2 RESTETOR k 125U F 3
ARRA G6B- G064 b4 JARSk FOTC D1v’l!¥(l [ }/B—T(l ~235L-F
ARRS D6LPT-RORS Ed VAT T OTOeRe 108 £4-1/B-TO-2151~F
H2RS 2 IRESW F TE=0+-1810 ME ALY /B-TE -1 GT8-F
BERT - ? p TOFLege-100 C4--1/8-TH-2151 -F
ATRE 64980064 @ =194 Ca~-1/8-T0-2151~F
AZR? N68-8584 ? g4-108 L4l /8oTH-215] ~F
BRR10 GLPE-00ES k4 FOTORGL-1 00 TAGAH Ca-1/8-T0-2151~F
05730604 7 5 24544 CaA-L/BTE 2151 F
GLFE-L A4 9 2. 4SBT H -F
S PP B 2. /BT H-F15T ~F
ns.qa -0i64 k4 2 - 1/8-7 181 -F
pe7a-00ES £ 2. G4 AG-T 02188 ~F

Ha4Fa--006a 7
S6HPE-060s @
0698~0064 g

S pg M

See introduction to this section for ordering mformatson
*Indicates factory selected value



Replaceable Parts Models 86728/868720A
Table §-3. Replaceable Parts
i Reference HP Part |c o Mfr
N : A Qt Description Mfr Part Number
Designation | Number |D Y P Code
: 3 18BE-1973 3 8 IC BWITCH ANULE B-DIP-F PKE 61295 TLEGATP
ARUR 18261973 9 I6 SWITEH ANLG B-DIF-P PKG 41295 FLa0AIP
i
X 1170360083 § 8 2 LATCH BGARD ABSEME,Y 28480 13713-60803
AZLL (5 b3--4084 8 CAPACITOR-FXD | 1UF +~-vn/ SLVEG CER 2Bang G160-4004
-5 01604064 i EAPAGTTHR - XD ; B TOVDS DER 2 9160-4004
ABCE 81404084 8 CARACTTOR - 20% SEVDL GER G1a6-2004
AAL4 U1Ba-H22Y 7 2 CaPALTTUR - e 10% 1BURG T4 LEEDEBLRTOT 0Tl
ABCE 04604084 8 CAPACITOR-FXD . 1UF +-20% SOVDC CER 26460 B160-4084
AlCG UiGa-0229 7 CAPACTTOR-FXD 33UF+10% 10UBC Ta S60EY 156DEEAXT0 L OBD
ABLT 61O8~-0%74 3 CAPACITOR-FXD 1DUF+-18% 28VDC TA E&2P9 15BN 8EXTRRORR
AIOR1 19010040 1 DIODE-BWLITCHING 30y 50MA ONG DO-35 AB4UD 19018540
ATMP GOA0-AR5 3 % HDARD EXTRACTOR {CRANGES ZOAED SUAD-6EBDR
EAG0-743 b PEIN-P.C. BROARD EXTRACTOR 2B4B 0 G0 -9 043
AIRL 1854-0810 2 TRANGTHTOR NPN §1 Ph=625MS FTa=pniMmz 6480 168740810
a3 A752-0444 1 3 RESIHTOR 12, 1K 1% : C4-1/B-TH-1R1 B~F
aZR2 GTET-0 444 1 REBISTOR 12.1K 1% 1854 F Chn 1/ 8-TE-1E) BoF
LELE ¢7ET-0EaE 3 RESIGTIR 1K 1% . 1250 F T0= um T4 178-Th-1501F
AL 1BEG- 1R ] 5 5 J-K 01295 SN7ALG 126N
a3z 18201232 9 Tk g1E95 SH7 .51 1 BAN
azu3 R 2R 9 Ik 9; 5% EN7ALSE 12AN
AZA 1a20-1212 9 5 3K 295 SN7ALEL1BAN
ABUS 1HRE~1 12 9 J-K m 55 SN74LS1 12N
A3LG 10268693 6 I OINV TTL 8 HEX 1-INP 01275 N7 ABQAN
ABUT 1820~ 0661 a 1 IC GATE TTh © NAND GUAD 2-1wnp 01295 SNTAGHON
ANURT 19023070 5 1 DIODE-ZNR £.28V 5% DO-35 Ph=. 4u 268400 1902-3078
a4 11713-60904 | 2 [ LOBIC BOARD AGSEMBLY 28480 1171%-60004
i ~4ACY 1168-2055 9 15 CAPACITOR -FXE . B1UF +80 -20% 105VOE CER 20480 8150-2055
] A4C2 ? CAPACTTOR-FXD L BIUF +85H-26% 100VIL CER 0168-205%
BALT 9 CAPACLTOR-FXD . BIUF +H0-20% 100VDS £ER 0166-2053
404 9 JBYUF +BD-R0Y 108VDC CER 0160- 2655
AALS 9 CAPACLTAR~FXD . 01UF +80-20% 109VDC CER G1H0-205S
ante ? CAPAGITOR-EXD OIUF +BB-26% 100UDC CER 20480 6160-R055
AdCT ? CAPACITOR-FXD . 01UF +08-28% 140UNC CER 28480 t140-2055
a408 3 CAPACITOR-FXD 10LUE+-15% 25UDC TA 56209 1BADI DAXFERIRD
famp Y 0404548 7 i THOARD EXTRADTOR ( PRARD F540-6B48
B4 009043 b6 PIN-F.C, BOARD EXT 28460 50009047
A4R1 B7E7~DEG0 3 REGISTOR 1K 1% L1258 F TL=g4-100 24546 B4 1/ T 0100 -
AALL 1820~ 420 9 3 LG 2-TO-1-LINE GUAT 41293 GN7ALSISHEN
AaLl2 ERO-1814 3 i INE B-INP 01 E9E GNTALELIBN
P LHE-1428 9 TTh L& 2-TO-1-LINE QUAD £H7ALSITAN
adiig - 1820-1202 7 e TIL LS NAND TRL 3 TNP SN74L51 0N
AaLs 1E2E-1204 9 16 GATE TTh L6 NAND DUAL 4-INP 11295 SN7ALS20N
Adll 18201112 8 5 TCOFF TTL LE BOTYPE GE-TRIG D105 SNT4LE7 4N
847 18701428 9 IC MUXR/DATA-SE -1 -L INE QUAT §in9s ENYALS1SEN
Pt 16241214 3 IC BEDR TTL 01095 BN74LEL3BN
H4U9 33261112 8 IC FF TTL L ) 01295 GNTALS7 44N
#4110 1830-1199 1 2 ICOINV TTL LS HEX i~ 01297 ENTALEHAN
AR 1626-1197 ¢ 1 IC GATE TP LB NAND QUAD 2-INP 11095 SNTALSION
As : 1I712-6800% | 2 2 HP-TH H0ARD AGSEMBLY 26480 11713-60005
B0 [RYX B 9 CAPACTITOR-FXH .B1UF +80-P0% 108UDC CER 01&0-2055
fEED 4160 2 CAPACYTOR-FXD . 01UF +B8-20% 10OVDL CER D160-20TE
ASBL3 0169-2B55 ? CAPACITOR-FXD . 01UF +00-20% 130UDE CER 0160-2055
anC4 01602055 2 CAPARTITOR-FXB . BiLF +80-20% 100VDC CER 0360-2055
ANCS 1605638 | & 2 CAPACTTOR-FXD EROOPF +-5% Z0OVAL (RME) 01405030
ASTE 3 CAPADETOR-FXD . 01UF 2RO-Z0% 100VDC CER BEAE R 0160-2055
asc g 3 CAPACTTOR- A70PF +-B% ZNOUDGC m:c:a 29480 01603533
ARCH & CAPALTTOR - 280008 FHOVAL IRME 2RARD 01665030
ALILY 0180~ 5374 3 CAPACTTOR-FXD 10 % ROVDE TA 54089 15001 96XP62AER
ABCLD 01400192 ? o CAPALETOR-FXD HEPF 4o J; 3I00UDL WIGA 72138 DMiSELBOY BN O0NVICR
ABCAL U140-0192 9 CAPAGTTOR-FXD &BFF +~5% F00VDG MIDA 716 DMISELBRTE2GDUVICR
ATMP 58406851 @ i BOARD EXTRACTOR (GREZNY . 25480 5040-6851
56 80-98 43 & BIN-F, €. BOARD EXTRACTOR 2a480 SU00-904%
See introduction to this section for ordering information
6-8 *Indicates factory selected value




Models 86723/86720A

Table 6-3. Replaceable Parts

Replaceable Parts

P Part |[c P
Reference H °l oty Description Mfr Part Number
Designation Mumber
ADR 1 GaYR-3444 1 i3] Fih 1% JIBEN TV C4-1/8-T8
ALRE DL E-3444 1 316 1YW L 1DEW F CaA-1/0-T§
ATIRI B LIB~FA44 1 Tréh 1% L 120W ¥ ('4 38T el
AR A7EI-01%2 3 & R 21.5K 1% 185K -3 IB-TE
AGiRE PPET-019% 3 RL’SI STOR 21 .8K 1% 125w f“ﬂ"*/{'! Te
A0RS 4TE7-019% 3 RT'S'L')TDR a1.8K 1% 1250 F Ca-i/0-TH-21HE~-F
R7 $7E7-0438 3 o118 1A 128k F 1 =181
ATRA JYEY 0430 3 SoTIK 1% JIBGH P TU=D4-108 -/ T'?-ui‘li
ATUE 1RZ0--8421 2 1 IO BR OTTL NAND QUAD 2-INP SNV 4EEN
ASUR 1897301312 4 ICFF TTL L8 B-TYPE ! GN7ALE74AN
A3 1629~1247 2 1 IL GATE TTL LS NAND GH74LBIN0N
AN 1820-6215 i) 1 IC BORR TTL BCD-TH- PR oy
AEILE THAG~[984 4 1 IO COMPIR TTL 1. HABTR PAL24R0
A% lib 5 & IC GCHMITT-TRIG TTL LS INV HEX {-INP 01275 SW7AL514N
1 IO SCHMMITY-TRIG TTL LS INY MEX 1-INP A Een GN74L514N
11713~-8i602 | 1 1 ROM-PROGRAMMED 28480 MFIZ-anns2
1026-119¢ 1 IO ENV TTL LS HEX 1-INP 41avh GN7 45040
Ab BREFZ-63148 | 1 Fis MOTHERBOARD ASHEHBLY 28488 ERLTE-&G 160
AH6CT Fige-0a% 3 CAPATITOR-F XD 1UF+~18% Z5VA0 Ta 15601 08X9030AR
ALER fi8n-2141 ) 1 CAPACITOR-FXD 3, 3UF+~10% S0UDE TaA 1S0RARENVISORE
ALCTE ¢18a~-0197 2 E3 CAPACTTOR-FXD 2, 2UF+-104 200DGC Ta 15HDRRTXG IR0
AEC4 Rift0-3079 7 CAPACITOR-FXD . D1UF +-20% 100VDE CER 814387
ALHLS $164--387% 7 CAPALITOR-FXD ,Q1UF +-20% 100UDC EER G1H6-3879
ABCEH N160-3879 7 CAPALTETOR-FXD . 0TUF +-28% 100UDE CER 20480 $160-3879
ALORY 19810328 g &4 PIODE-PUR AC0V 1A LUR a14%n
AGLORY 19018200 = = 3 190V 1.54 19013200
AGLTRY T9R1-0328 8 4004 1A HUG H1450
ALERS 19010320 # A0aY 14 als 43508 Al A4D
ALLRG 190t-0R00 ) DIOBE~-PWR P00 1,54 2BABC 180102498
ALCRA 19010328 5} DIOBE-PWR RECT 400V tA 4U3 43500 aAlal
a&HT1 g s GOUKET-TIE 14-~CONT DIP-8LDR HEA80 1"‘3 00507
AbTE G 4 CONNECTOR 34-FEIN  POBT OF 1 581 d
BETF3 5 CONNELTOR 34-PIN POST SERTES 1..
fbT4 i 1 CONNECTOR {2-PIN M F’!'!“T IvpE 1
ALY 188A-0812 N4 THYRISTOR-GCR PNALEE TO-H URRM=2D0 3LERE ANTERE
AaeR1 18108136 3 2 NETWORK-RES 18-31F MULTI-VALUE 1R e-013e
ALR2 18190134 3 NETUORK-RES 10--85IP MULTI-VaLUE TH10--4134
AOR3 18100641 4 1 NETHORK-RES %-BIPR, 7K 04N X 8 TRTe-Gh41
ALRA 06988 0H2 7 RESIGTOR 464 1% 1284 F TOnb+-108 oahidh Ca-1/9-T8-84480F
AORS 07571438 3 REBISTOR 5,11¥ 2'4 SIDEW F O TOwia—180 _4‘345; L4/ 0-TO-S51% -F
H6TPL 1251-04660 a COHNECTOR-SGL CONT PIN §.14-MM-BSE-52 S8 28488 1aN1-0600
ALTP2 iedi-0660 3 DONNECTOR-S6L. CONT PIN 1,1 4-MM-RE0-0Z 50 28480 1HE-0600
ALVR1 1 PER-TRRs 4 1 DIODE-ZNR 4%.2V 5X BO~35 PD=, 44 Tlwo+, 08% 2340 198033206
ALX A2 Pai- 136G [ 4 CONNECTOR-PL EDGE PE-DONT/ROM 2-RDWS 2B4RY G E-1369
ALXAZ S1-136% & CONNEETOR-PL T RR-CONT/ZROW 2-ROWS RE4B0 120611360
ALHX A4 11365 & CONNECTOR-F Ei) S2E-DONT /7RO R , 204840 PEE1-1365
HlXAS Si-1 565 b CONNECTOR-F, [I}(:E ZR-CONT/ROW R-ROWS 2RBLAL 1PBI-1360
A7 BB67R-6R1464 17 2 IF PANEL EKOARD ASGEMBLY 28408 IBLTR2-60164
ATl 4 1 CONNECTOR 12-PIN M CIRCULAR THORKOM 20480 1251-539%
AVIZ 1 @ CONNEDTOR 36-PIN M RECTANGULAR AR 12514734
AVIE 5 CONNECTOR 34-PIN PUST BERIFS La4a0 12818316
4751 3101-1973 7 4 SWITCH-SL 714 DIP-SLIDE-AGHY .14 S0VDe 20484 B1H1-19PE
AB SHA7E~-60167 {2 2 HF-IB BEOARD ARSEMBLY 284430 B4 2-601 6T
aRY1 1881 -328% 1 1 CONRECTDR 24-PIN F MICRORIDEON 213489 1251-3283
ABIZ TEie-~8507 9 BOCKET-IC 16-CONT DIP-BLDR fi483 120069507
ABMP] 33800643 3 4 STANDOFF-HEX | 2H5-IN-LE 6-32THD e
anMP2 J3BE~0443 3 STENDOFF~HEX G IN-LS G- FRTHD LR EINE:]
AUMPR 1530-10%08 4 o CLEVES §,.070-IN U SLTt B.ASA-IN PIN CTR G048 GLRIPTION
AfIMPA 15306-1098 4 CLEVIS 0.07¢0-IN W SLT: §,454~IN PIN CTR [ R R IH?R BY DRGORIPTION
HHMPE 2260-000% 3 NUT-MEX-WALKWR 4-40-THD |, 094~ IN-THK 30004 ORDYER BY DEHBCRIFTION
AP e PaAE-0 007 3 NUT~HEX-U/LKWR 4--40-THD | 54~ IN~THYK GH80 BY CRIFTION
ARMPT7 22000109 8 2 GG HaAlH 4-40 47 N-L& PAN-HE-POTI BoGes BY DEGCRIPTION
AEIMPE 22080109 B SEREW-MACH 440 L 430-IN-LG PAN-HD-POZI [I3HINiT ] ORDER BY DESCRIPTION

See introduction to this section for ordering infermation
*Indicates factory selected value



Replaceable Parts

Table 6-2. Replaceable Parts

Models 86725/86720A

Reference HP Part ¢ Q Descrint Mfr -
; 5 t ascription Mfr Part Number
Designation Number (D ¥ P Code
[ty BEATR 68166 § 9 o FOWER SUPPLY ROARD ABSEMRLY 28438 FREVI-501 66
APLL Do -3594 £ o CAPARTITOR-FYE L 1WF +~10% 15OVDC OFR anang GlaG-3094
avta Glang~3i74 a CAPALITOR -FXD 105 4 » DA G Fi6M-30694
~HF03 95868114 1 1 CAPACTTOR-FXDL &, 8UF ¢~ 3EVDE Ta THERARTIRT 0 3SR
AY04 SiR0-374 s CAPALTTOR-FXD 10UF+-10% 20UD0 Ta RO UEXReRsRs
APES D166~ 0%74 B 3 CAPACTYOR-FXD (1UF +-20% BOUDEC LER 05 60~0976
HYLh A160-08%6 9 CAPALITOR-FXD JIUF +-20% S0UBE CER 1660576
APLRY 19EL-B628 kil 2 DIODE-PUR REDT 400V 7950MA BU-29 DEABD 1960408
ATERE TP -B02E B3 DIODE-PUWR T OAO0RY PEOMA DO-R9 3480 190i-Go2R
APLRT 1951 -g728 8 DIODE ~PUR T 440V 14 4 G508 alan
ATERA 1501 ~0328 & DIDDE-PWR & T 480V 14 sl RISHH A14D
AYLRE 19790485 S LER-LAMP LUM-INT=210U0D IT=3iHA-HAY 2e4p0 GOR2-av04
AYLRG TPE0- GATE b LED-LAMP LUM-INT=880000 TF=30MA-MAX 2480 GOR2-4904
AFF Y 20814 i 1 LY 1A 120V NTR 348X, FEILE RTTHOT
ATFER atip-onmin 9 H ki LS 1REY NTD EanX.pw . TEYLG 273, %4t
AT 18514734 1 GONNETTOR 26-FIN M RECTAMGULAR 125147548
APT2 o Rararitit] 7 1 CUNNECTOR- 13 PIN 15 T7RR
agrl 1 730 1 4 EONNECTOR- 11 PIN 14 180197730
AR 4 C1RSi--vrEe 1 CONNIETOR~ 13 PIN 23480 i
AT IS 120G~ f5E8 [} SOCKET--I6 14-0ONT BIP-SLDR 2E450
APMPL -1 P 1 4 CONNECTIR-56GL DONT ST 80251 ARARG 1251-1998
HPFPR 145g 1 CONNECTOR--SGI. DONT SKT rRang H 19949
AIMP3 11999 1 CONNECTOR-S6L CONT BKT 4 i 1R
ATMPY 1R~ 1908 1 CONNECTOR- GG DONT 8KT i ~1978
AFHRT 1834-0010 3 w THYRIGTHR R AN4iBs VRAH 04713 ZNATEL
AYRE TG40 GIH o THYRISTOR-BER 2HAT86 URAM 44713 PNAIEE
Aa7R1 D7PE7--0833 2 1 BT 1% .G F TO=04~-100 2R4ARG Q757 BT
APRE G570--5411 2 1 J.048K 1% OSWFT nEsan fhvi-3411
AYRE N467B--3132 L 4 GIGTOR 20 1% 1258 F T 24544 s AA-TO-2461 §-F
APRS H154 305 & 1 STOR-TRMR OK 10 £ SID ThN nEit LSxLTYR
ATRT H47E-2441 ] 4 STHR 215 1% 1e86 F To= 24544 C4 b /R-TR-BL SR
ARG Hitg--3189 2 ] TOR-TRME 28 18% C SIDF-ABY 17-TRN 48Tt QPR
ATRTY | 1 TOR 316 1% J188W F Y 14100 - 205484 C4-18-THFL&R-F
AYRE 1 TOR Fi6 1% 1258 F Thele-i0d 24544 C4~1r9-TO~R1&R-F
HFRY 2 4 24 STOR 1R I¥ ,iZ5W F TO=0+-140 245044 E4-1/B~TH-1GRE-F
avR1D G757 034G <) REGIEYOR 18 1% 1258 F TR=fe-160 RV L4 /8-T0-1aRA~F
AFRLT DL~ G03Y 4 1 RESISTOR 1.70K 1% .SH F TD 108 Po4Rn (6788 B8y
fPR1Z B7I7- 04 & t SISTOR 82% 1% 12BW F 7 fe—164 240AL
AYR1I 7 STUR 2.B7K 1% IPEM F TO=p+-188 24546
APR1S 3 RESTISTOR 1K 17 128w ¥ 7 Be-108 DALAG
AT B3hG- 0 2 TERMINAL T POINT PLB ooang OUDER BY DESCRIPYION
AYTP2 {360 4 TERMINAL TEST PROINT BOR LR GRBTR BY DR
APYRY 1900757 3 i DIODE-ZNR 24V OF D035 PD= AR TOnd, 544 19020967
AR 19081961 7 1 DIORE-ZNR 13V %% DO-3%5 PR, 4W TO=4, 18P% 1P6RE-0961
fAi0 IBL7R-60163% | & 2 ALT BOARD ASSEMRLY BBH7P~60167
A0 BB~ A20 & 1 DL AUFE-148% B0UDL 1A DOREEHINGOK
ATHGE Bi1dn-5197 B 22 SIB% OBROVDL TA LD IR0 aAE
AL EC3 01800197 g LAPACTITOR - ‘ 104 20VDE TA 5289 1RIRRAIIPURTAR
ATNES HEY: VT 7 LAPBCITH il +-20% TRAVED BF 23450 1603879
A1 6CT 05603879 7 LETUF $-R0% 160D anand G 603879
ALEDH DI60-B1R7 2 TUF +-200 BUVIL OER PEABG 0160-0127
£A10E7 01603879 7 3 JF THOVDG CER 20408 G160-3877
ATHCE | A1a0 018y a2 LAPALITOR-FXR 1Ur YDE DER Bi60-0127
#1100 Uil ~4780 1 1 TEAPACITOR-FXD 150P 1HevRl CER SHEAHE BLLEE-47404
atitin Blog- 367y 7 CAPACITOR-FXL . 01UF + 184U CER 26484 B169-587%
ATDCIL B4~ T07Y 7 CAPACITOR-FXD 81U +-RUEX 100VDC CER 2848 F14L0~FH7Y
atacta G160-3B79 7 CAPACTTOR-FXD ,D1LF +-20% 180UDD DER Z20B4B0 T160-387%
A N013 G18g-0197 2 CARARTITH s =10 2HVRC Ta HE2ET 1%GDAREAF 2 NAD
&STHGTa 2160-4707 & 2 LaPal T Ta-F aae TR REAVOD DER Ba30 PEAH0 B1a0-4787
ABLLE 9160~3447 T 1 CaAPATETOR~-FUD A73PF +—18% LHVUDD OER =Eaag U160~3447
[ER BT ST~ Blaf-3a79 b CAPACITOR -I7XD L BULUF +-20% 100VDD IR 23480 Q160-307Y
aten17? 1666127 2 CAPACTTOR-FXL 1UF +-320% 25400 CER 2408 Giot-p127
a1afig HERYE Y 7 CAPACDITOR-FXD {010 O340V DC DER PB4AED QLo d-%E7y
ATtlio {140~ o 7 CAPACTTOR-FXD , 0410 + 4 OLOOMDE CER A0 1603879
ALBL2D GLE&G-3577 7 CAPACITOR-FXD L 01LF +-20% 180VE0 CER PELER] G146 6-387%
410021 iR -b4a91 S K CAPADTITOR~FRD 18UF+-28% 2BULE Ta TH400 15800451
AlHCER DI1HE-3B7Y v CAPACITOR-FXD L B +20% 100UD0 dirsgg 0140307
ATHCE3 a14d--36h79 7 LAPARITOR-FXD . 01UF «+ PRI e FEARD GB1&0--3879
ARG AthHo-3u7y 7 CAPACITOR-FXD . 01UF + woTagvon 22400 fi&H0-F0
a1 itRn M &4~357% 7 CAPACITOR-FXD ,01UF + ZOHGVnC CER 2EaBg 116403579

6-10

See introduction to this section for ordering information

*Indicates factory selec
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Models 86725/86720A

Fable 8-3. Replaceable Parts

Replaceable Parts

Reference HP Part ¢/ gy, Description Mfr Mfr Part Number
Designation | Number |D Code
ATICRE G160-3079 7 CAPACTITOR-FXD | 01UF +-20% 104900 TERABG 06 D-RETS
AlBLR? 1 160-327% 7 CAPACITOR~FXD ,DIUF +~20% 180VEC IEABD
ATICRS 1166-3679 v CAPACTTIM-FAD . 01UF +-28% 1040VDC HARD
Al BC2Y 01603679 7 CAPACTTOR-FXD L DIUF +-20% 100VDC READY 11£0-3679
#1030 1160-8574 3 CAPADTITOR-FXD . 1UF e384 S0UDE CLR Zn4Bg 014480876
A1s09 01602874 7 CAPACLITOR-FXE L OLUF +-20% 100VD0 anagy 116036879
ATLCER 0140-287%2 ? CAPALITOR-FYD DIUF +-29% 158V0C 26408 016 0~3E07Y
ALOC3T §160-3879 7 CAPACTTOR-FXD .DIUF +-20% 108VDC 7480 016030879
ATNG34 0N1&0-4767 4 CAPACITOR-FXD R29PF +-54 200VDC CER 0+-30 28480 E1hd-4767
ALA03N Tie0-3879% 7 CAFACTITOR-FXD L GLUF +-20% 100UN0 CER 20488 1603079
H10GE34 0169-2379 ? CAPACITOR-FXD L B1UF +-20% 102VD0 BiaHd-3ETP
A1HC37 §140-2879 7 CAPACLTOR--FXD . O01UF +~204 100VTD 07&4-3879
A10038 H160-3879 v CAPACTTOR-FRD . OTuF 8% 109VEG G1L0-T87Y
A10C39 4168-3079 v CAPADITOR~FRD L 01UF +-R0% 100VDL U4 &E-387%
#1000 0160-3879 7 CAPACITUIR-FXD |, B14F +-28% 100vD0 0t 63877
AlT41 Gleg-015y i) 1 CAPACETOR-FXD A700PF +~18% 20GYDL POLYE pERaslid Grad-0357
CAallnas $100-0471 1 CAPACITOR-FXD 10UF+-23% ZOWDE Ta 2H4B D QIBE-3471
ALOCAT 4160387 7 CAPACITOR-FXD | 0ILF +-20% 160UDE CER 2EA8E 41683879
A10CA4 B130-82%1 3 ERPACETOR-F XD 1UF+-18% 350UDC Ta 6B, TEHID T HEXFORGAR
ALOCAT 01B0-281% 1 1 CAPACITOR-FXD 1UBUF+-20% 1LVDD TA e fsaki f1a4-2a13
ATOCAG $160-8574 3 1 CAPACTITOR-FXD . 0BEUF +-20% 108UDE CHER 26480 B14£8--8074
ALOCAT G160-2127 a CAPADLTOR-FXD 1UF +~R0% 25900 CER AH4HE E1a8-0127
ATNCRY 1701-0050 kS 3 SWITOMING 88V 20IMA ZNG DO-35 2E480 1RRE-00E0
A1GCR2 1901 -0%39 3 1 DIODE-GM S16 SUHOTTHY 480 i?i‘l -653Y
ATNERT 19010033 2 & LIOD N PRP 1DV 208MA DOV FH48H 1E0I-0033
At GCR4 19810033 pd D10 N FRE 188V PUOKA DO-7 an4og 1901-0032
ATNCRSG P0IBT3 # DIGDE-LEN PRP 100V RO0HA BG-7 TRARD 1901-0033
ATICRS 1901-3033 2 W OPRP 1GOV 20004 DO-Y 1710033
ALRCRY 19105850 s FTOHING BEY 200MA NG DO-TB TR0 E-4 050
A10CRE TRt 0633 2 PRP 188V 20064 20-7 i TRE1- 833
ATLLRD 1PBL-0850 2 TOHING €3V 200MA BNE LO-35 2R480 190050
ATOCR1D 19410033 2 N PRP 1BOV ZU0NA D07 FH4E0 19610033
A0S 12T -7 727 & 1 CONKECTOR- 7 PIN *(1485):
ALHIZ 1250-0835 i CONNECTOR-RY SKC W PO GE-OHM 2
A10233 12580835 1 CONNEL TOLME M OPC UR-DIN
S EY 1251-7738 1 CONNECTOR- 11 PIN
A1BLY PLAG-G210 1 INDURTOR RF-CH-MLD 100UM 3% 1640X, 305LG FEAD-DREL
AT B6701-08046 {0 2 ERACKIY 28400 678160440
A1aMP R Oe781-00048 1 0 BERATKET , 20480 BETHT 40048
AL OHPS 2R90-0191 T 2 SOREW-MACH 4-44 188-IN-LE PAN-HL~POZI §0000
A10MP 4 2edf-gi it I SLREW -MACH 4-40 106 -IN-LE PAN-IB-POLY Booon
ALSGH FOEE-0 459 3 % GIGTOR PNP AR&HY
AllR2 1Eh4-0818 2 "‘RQN‘SE 3R Ni“N 21
A1 02 18330459 K] TRANGIGTOR PNP "
A10G4 18340814 I TRANGIGTOR NPN & "T ”f}f}i“!?ii
ALERS 1853-0 457 3 TRANGIGYOR Pl ¢ =2 MHE [aea 18E5-04T9
ATNGS ‘1d.J4 4518 a2 L PL=EROME FTe200M 12 na480 TES4-BHL0
1647 16885~ 395 i ki N-CHAN T-HODE To-S2 51 17804 Fiads
ATBGR 1551375 B H-UHAN D-HODE T 53 17H5s
#1089 16850395 8 T N-CHAN T-MODE 7 Gl 1780504
ALTRLD 1454-bu1e @ TRANTG E"‘):D’v! WPN 31 Po=&atiMd H-"-’E}Nﬁs ZH4AB0
ALOGLE 18548810 2 TRANGISTOR NPN GI PD=4LRGMW FY=R00KRZ
ATDRIZ LREE-0360 7 jid TRANSISTOR-DUAL PNP PH=4D0MY
ALEGLS LOE3-4388 7 TRANGTISTOR-DUAL PNP PD=60GHMY
Hi0G14 1E54-4018 2 TRANSBIZTOR NPN 31 PL=625MM
alees iB54-0810 & TRANGIETOR NPN T P 2EMW
BTG 1854-0081 % I 31 PH=OREMM FT=200MIEL
A10Q17 4 i ZN4TRE N (HAN T HUI;T
A10R18B 3 Elask
ATOGLS 3
ATORT Q ¥ ehn 1R 1Z0WF POYE-BERT
A10RE f57 4 4 10 1% 125 F G4 /8T 01 0R0-F
HlaR: AVEP-03594 & t B1.1 1% 84 1 /B-TH-BIR1-F
Ai0R4 GPH7-0445 1] & E TIK 1% 12GW F T Ca-3/8-T8-1143-F
ATERG 18198348 3 1 NI“Ii.\JfN‘( “RES 6-OYRIE. 8K OHM X 8 a06a103
ALORL 86H98-3450 9 5 A2 B 1% 195 LR} £ /819
aloR? BPEI-0442 ? 43 18K 4% L2 160 L4-1s8-T0
A10R8 EF(:»?EI""E){IEZ 8 Bl 1. %60 17 .13 g -100 Ca 2 /8-T0
ATIRY G7-G346 ] 19 1% 1% S B3 4 H/B-TO-LARD -F
ALORID 37 57~00546 2 REG i('ﬂ'(lR 10 1% 12 F HERSR 1Y Ca- 1,810~ TUR{-F
AIORYY A93-3152 B 3 RESISHTOR 3.48K 1% i2SH ¥ w104 T4
A1OR12 i\é?Ei -31 G 8 REGISTOR 3,481 1% .1284 T~” Th=a-e- 101 CA-L28-T0 - ’43‘-‘
S A1ER1E 21052039 5 1 REBISTGR-TRMR 20K 5Y WW 3IDE-ADT 18-TRN F1U9-ROER
: AlURI4 H698-0083 ] REGIGTOR 1,968 1% J"".l.l FotCmgi -1 08 A1/ B-TO- 190 - F
“}& ALOR1E F757-0448 7 THTOR TEK B4 (12858 F Th=hv 105 E-TR-1008F

See intreduction to this section for Grdermg information
*Indicates factory selected value
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Replaceable Parts

Models 86725/86720A

Table 6-3. Replaceable Parts
Reference c . Mifr
Designation of Qty Description Code Mfr Part Number

SEORTE ? b FIBTUR 1,338 1% To=0+-140 €4 ~1L/B~-TH 1331 F
A OR17 B RE STOR 1.94% 14 T TREdr-18 G PG5S EA a1 /0-T0-196 -F
AEERIE GPE7 0401 13 g TOR 168 1% .1 4 -t OB 245456 o4 1/8-To~10
ARG la”?u?m-i]ﬁ&é., " RE TOR 16 1% 12EW § Ei-i0g A=t R-TH-50R 8-
ATARZ2A Y7PEF- [ ERA 2 RE FGETOR MO 1Y L LEEW de =180 C4- 178~TR~1QR0 -F
#1082 (U Fe L A4 ) 10k 1% 4258 F bl B4 CA-1/8-ThH-19903-F
ALORER b k3 1 ~TRME 18 207 nE-ART 17 -TRY 43100
A% 0R23F ) 1 1.21K 1% .t F To=0+-104 24544 i L1 /B-TH-1P 3
ATGRE4 4 g [N P S| FoTh=04 140 P44 E Ca-31/8-TH~ 8”"
HTIRES 1 1 e 1% L12%W F YTO=A+~100 Ragas (74 1 A8-Th-
AB1URZA 4 SR USK 1Y 1858 ¢ Th=0+-1480
&1 ORETY 3 i STRHER QK 16X € SIDE-ADT 23- TeN Y
ATIRDD 4 2 ARLVTE 1A OLIES ~1B G PASL L
A}BRZ? a 16 1% 1254 ¢ BATAY
ALORBO { 3 Foidld 1/ PR 108 DAYAL
& BREL a TOR F. 48K % 12 =101, iy Ga-l/8- Tﬁ DAL -F
fAiiR32 i 1l STOR-TRMR EK 10X DI P-TRE %
RN 3 i COTOR SL062K 1% J138W F To=64+-20
A1 0RB i 1 TR OCIETW 8 TC=(+~10D
ALIRES H 1 BOGGh 10% C© TOR-ADF L7 TRNM
H1IRIE 7 + JHEOME L LEBN R PABAG - F
ATDRETZ & T TI\HR GO 11X € 5 P11t
ATIRIE 4 . FolLK 1% ik 2ABAL -F
Al DR2D & 5 5 EI6K 17 L 1HSH 2880
AEBRAD G i 44?’(» I3 2 1.88K 1% L1258 F T0=04 PANAL f‘ LB Tﬂ ~1583% -F
ATOR 41 0757~ 0344 4 ~1 08 S4%i48 Ca-1 /8T 140 -F
ATBRAR ZY R RN s 'l| ‘iﬂﬂ 28545 Ca - 1/8-T3-10RO-F
AT ERAZ LeS 1] x ARG GL7PR- A
ATIRA4A ~0R45 2 'H H)ﬂ BASEE (Gl 0RO-F
A1ARAS Q75753440 2 i S E-100 TATGAL Gl ORG-F
AlIRAL Uh‘?? BLEG il 1K 1% . Th=04 -5 ©84A830 $67B-DH2%E
AlURAT b i ’{ 288 1Y ne " < 44 A= /8-TH-2R0R~F
AliRAan b Fo16K apalin N&eT8 B&IG
&l fRay 1 1. 58K 24GAL CA- L /E-TE 1SR -F
2% ] i 3L1aK 24540 Ca-1/8-Th~ 31n‘si -F
At pREt B 1R L% LIW F Tho= H4L98-B62E
[ GRm. g 3. aC.K b CEERY 69886308
#EORG ] b 241K LA T CA-1/9-TE~BLTLF
231 QRE\4 DLvR-ZA47 # ARg 1% IESR L -t/8-T0-422R-F
A% RSN L&E9H-H638 5 SRR Y N B 49E-BLR
ALERSE & T THAK 1% 4 1/8=-T8-1003 ~F
A1 0REY &a 100K 1% 1 Ca-1/8=-Ta-th ¢ E-F
ATIRGR 7 1 ~TRMR 20K FEP2W 1203
AL BREY 2 &4 i 2X.7K 1 1250 r "F[‘ [ R e sR4Atn D6HLP-0
ALORGE N757- 0447 4 4 ih. 2K TE 1»‘»41\1 ¥ 24544 Ca-1/78-T3 1698
A1OROT FLPH-F47D 7 H Bt 1E JIPEM F OTC=g4+-100 HAHRS FMESE-1/8-TO-BaR1-T
ALIRGE Z1i8-3354 o 2 -TRMR BOK 10% £ SIBE-ADT 1-TRN an410 2803354
Bl IRaZ 7570348 el 14 1A A 3 HE-*H!(. y Cai-1/B-TE10RH-F
ALORGA DPE7-0344 @ 1B i% A A/8-TH-1eRG~F
Al IReD 757 ~GF44 2 id 1% Ca-1/8-TE~18R0-F
ALER b6 BYEF- 0443 | D IRTIRY L4 /8T~ 1192-F
AlLBREY Q770260 7 3 .ﬁ.e’r K oO1% g i
ALERGA FPE7~ 0 AlG i 1 VAT S 4 o4
A1 0R6T G797~U285 3 RESISTOR 1K 3% ,125W F Ca- /8-T0- 100619 ~F
ATIR?D §PE?-f2U0 3 RUBTETOR 11X 1% ‘1 atvtt] Tf‘ IH 4 00 Ca-1/8-T3~100%~F
alER71 Ha9g -~ "';1 4 Yy 2F.7% 1% L 1RER ¢ B R
ATBR7E & 2 1.62K 1% L 120W
&1 BR73 & 1.6238 1%
AL OR7A x 1 ATOK 17 ) HENAER l‘m"“
ALIRTY 7 3 QEA 124 JIREH P TCsba~ 1{3{3 U1 /8- TH- P HER-F
H1ERT7 G i3 3 274 1% 36 PB--QEE4
a1i6R?7 g 16K 1% TA-1/8-TR-10062-F
ALIRTA 2 14 1% Ga-1/8-T8~14R0~F
A10R7Y 03 2 1 815 3% ¥ "!(i‘;’QG T4L~1 FA-015R -7
ATIRGY 4B~ F44F & i A8 TR il TL {H 10I3 AG4s LA T/ Th-2R7 2 -F
A10REB] 0757 - ﬁ*’!'l"’ 4 1 HEL 1% L 12%W F O TO=h4--188 RA\GAL T4t /3-TH-ABUIR-F
A1 AR ¥ 9 1 AG4K 1% 12T F O T0=f+-108 20480 Be%a-3260
a1 BRE3 1 336 1% 125 F O Toegs-140 24040 Ca-1/f=-TH-316R-F
ALORB4 BHGPO- (B4 & t 2B iR O VIETN F TO=i+-29 PRARD D699 1243
1 0RBNS L7E7-0401 1 100 12 125 F TO=0e-168 EM-T}L»Q{:._ Lo 1/8-T0-141~F
H1ERBE [1F00 B S 7 DETH 1K IBREF T ARSAR C4-1/8-TH 28
A1 GRE7 1 181K % 1288 & T 24%4L -
ATIRBD 5 1 019K 1% L1288 F O TCs - 17781
al1oRey 2 RES] 18 1% oS P o T0=04-108 R AE T O4-1/78-Th-19R0D~F
ATORTE U] "(134& 2 RES ].E)T BROED 3E OVIZEW F TE=0+-180 BATAL 41 /B-TH~10RD~F
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Models 86728/86720A ' _ Replaceable Farts

Table 6-3. Replaceabls Parts

eference HP Part |c - M#r

Referenc n| Qty Description d Mfr Part Number

Designation | Number Code
ALDR?I B 21483351 & H OR-TRMR G080 104 € BIDE -aDF 1-TRN 2HE4a0
&1 GR9R GHE7~0340 Z TOR 10 1% 125w F
ATIR9R N7E7-8346 2 THR 18 1% =]
Al URF4 ey -BasE g TER E37 1%
£ IRPS BEPE-E151 7 RETISBTOR 2,8%K 1%
A1 IRYE & 1 REGIOTOR 2P0.81K SFut CI/78~T9-34%11~B
At aRY? bl 1 R TR 3. 186K A30 6731
AL BRTE ) R GTHR 3, 146K 2
H1IRY? B7HT-0447 i R STOR 18K 1%
ATORTOD D&HSR-3132 4 RUSISHTOR R&1 1% A ABTE-2610
ATORIN $6%3-3138 4 REZIHTOR 2o 1% LAB-TH-RE 0
alaR1eE A7S7-ALs & E GTOR 100K 1% SLAB-TR-100
ATGRIEE (456 7 ol REGISTOR 91,18 1% AT OG5
ALORLI04 kS HEHTE 7 RESLSTOR 1.1 1% T/8-Th )
ATIRTIN RFE7-8200 7 DEISTOR 5. 68K 1% 1/B-T R -TER
ALGR1GS 07870465 é BT 01 GO R-F
AlORTB? D&ESR-G0G3 il 1N R
Al GR1OE B7E7-0274 14 4 GBTOR 1.78K 1% §-1781-F
ATIR1DD 21803670 # i Ie-TRME SHIK 102 € T 17 -TEN
A1dR1 18 0¥ G7-9344 2 GTOR 10 1% 1964 F TO=0s-100
ATIRTI G7H7-NETR ? RESTBETIR 1,78 1% L1258 ¥ TO=d+-100
#10R112 NLPE-Z132 4 RESISTOR 261 1% FT
ALIRIS 07570348 2 REGISTOR 10 1%
ALURI14 G737 -04565 & BEGISTOGR 180% 1% AN
aliR1g 2180-3354 9 REGISZTOR-TRMR BOK 18% € 41
AlLBRI14 BL7B-3162 ! % REGIETOR 4&.8K 1% . CA-1/8~Th-4b62-F
A1ARTLY RPE7P-0280 3 RESIBTER 1K 1% . 120w L4-1/8-T0-190% -
A1 0R118 B7S7-D1EY 2 1 RESISTOR 31,4 1% 1F5W
ATIR11Y 23083358 7 1 REGISTOR~TRMR 1K 18% © &
AL BRIZ2D GVE7-0340 2 RESIGETOR 16 1% ,125W F Ga-t (il
ATIRIEL BaSB-40R3 fi RESIATOR 1.96K 1% 1254 F TO=84~145 La-1/8-TO-E90 L ~F
&9 0RT1 1837-01R24 4 1 THERMISTOR DISE 250-0HN TOm-4.4%/0-DEG 28480 REHE7 0104
ALATPY TES1-0ell o CONNEG TR -Gk, CONT PIN 1, 14-HM-BE0-5Z BR 2RATH
ALITPZ 1851064040 e CONNECTOR- GUONY PIN HEL- 5T 88
ALOTPS TE51-0460 il CONNEDTHR- CONT PIN %
ALOTRA 2H -4 0bs i} FEN anean
ALETPS 1ELT-2600 2 PIN 23480
A10TPs 1251 ~8404 # - CONT PN AR8 1
a101e7 128i-8600 g L CONT PIN 4R0 i
AL OTPE 1251 -3600 0 CONNECTON Gl GONT PIN RE4GE 1
HLETPR 18018600 3 CONNECTOR-GGL CONT PIN aEa80 1
At aud tazg~-111p B IC FF TTL LS D=-TYPE P GN7ALG730N
AU 18201142 k2] IC FF TTL LS D-TYPE PO BNTALSTAAN
Ly Rilias 1HRe~B 4630 g s 0 OP AMP LOW-BLAS~H- [lAD 14-HIp-p TLEVAAON
ALOLS TE26-0471 ? 2 IGOCP AMP LOW-BRIFY 1095 PKG 200480 FRE6~ 047
Bt juS LEIZ26-0471 2 16 88 AMP LOW-DRIFYT TO-9% PUG [SAag.2ea] tHP 66471
&3 Bs 1826-0547 3 3 HoOOP AMP LOW BIAS-H-INAD DUaL B-DIP-P G124
At hyz } 826~ 188 0 b IL TIMIER YTL MOND/ASTERL 0179%
ATIUB THRE-1201 [ 1 10 OATE TTL LS aNd RUAD 2-Tip 81095 BR7ALShEN
£1 U THPA-0RTIY 7 1 IC CoNg g- 5/ 18-DIP-0 PKEG Q27814 ARGEBIGPOE
alnuth TBEL~GTHA i @ ID CONG B-R-D/ f4-DIP-C PG G471% M1 40EL-8
AT R 1826-054% 3 IC 0P AMP LDU-DIAR-H-TMPD DUAL B-DBIp-p G120 TL.BVRACP
Al R Y826 3680 g IC OP AP LOW-BIAS-H-IMPD RUAD 14 -DIp-p §129% TLAVAATN
atouls THEZD~ B82S 1 1 I COMPMARATOR GP DUAL TO-188 PKG B7 6T TILHD
ATQGULS TH2e-0547 3 10 OGP AMP LUW-RIAS-H-IMPG DUAL 8-DIP-P 1295 TLA7EALR
A QS 1E6-0188 # I CONV B-H-D/A 1&-DIP-D PO 94713 MOl 44808
AT TURY 1732-06BE 7 1 DIODE-ZNR INERY 4.2% 5% D07 Ph=.4d 24AEAL INBR2Y
AL BUR2 TR 0P4T 1 ¥ nIon AR 2 COTTH v 15620749
AL YRS 1830743 ] 1 TTODE-~ZNR CBITE 1982-0943
At OVR4 1Fp2-095s ? H ) INR 0GR na488 1PN E-47
Al BURY 198a2-095g 4 i DIODE-TRR NEHE HHEARG 1920950
LD GOE72~6014T | B a FRONT PANEL BDARD ASGEMBLY caasd 2t AU F A
aiicl $160-2894 3 EAPACITOR-FXD L 1UF +-2F% SHVLC Gtad-s0ie
AL1ER 41644084 B CATADTTOR-FXD . 1UF +-20% S4VIC D1 614084
a1ieg SLAL-RO5S 7 CAPACITOR-FXD L O1UF +HB--28% 108VDE CER THED-PINT
Al ite Glal-945a7 2 CAPACITOR-FXD 1UF ot CER 23490 81640 w7
ATICS G160-04R27 2 CAPACITOR-FXD 1UF 4+ LE DER 2B4E0 Glaf-n127
AT1GE 01482055 9 CAPALTTOR-FXD | 04UF +85-20% 108VHE GER ROARE G160-2009
#110RY 1901-3050 3 DIODE-SWITOHING B0V PEGMA PNG DO-35 TEHL-0 000
&g 1CRE 198100350 K] DIODE-GWETOHING BAV 208MA ANS DO-TH 1903 -8650

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Tahle 6-3. Replaceable Parts

Models 86725/86720A

Heference HP Part ic Q e g Mfr
: A t Description Mfr Part Number
Designation | Number (p| Y% P Code
ARG 1788 -0he5 3 i St A o R 199605
ALIDSR FRe-Bhe% 3 seqng 199 -GhsE
A11DRE3 19984065 3 203460 Y EP0-066S
A1 1BE4 1970 -0 Z 2E4HT b3 HET5
A1IREY 19981645 3 RB4RQ LR E-8660
BLIDGA 19961665 3 LUM-TIN agang PP
ALILEY 1990~ 1 &LT 3 LUM-- A1 T
AT 1058 19RO -G665 3 L~ TIR=5Y 25404 FPPE~GAAE
a1101 i TOR-F PIN "B4ARG RV RY
&1132 0 G TAR F4-PIN  POUET GERIES 284849 1 ~ER L
a1173 1257738 1 CONNEDTOR- 1 PIN 2B4B0 b ~FFA0
AL1KL 04901813 & 1 RELAY--REED 10 RIOMA 28VDC SVHC-OCDLL 3UA 28464 AAL-18%3
a11iQ1 1E54-0R10 2 TRANGIGTOR WNEN FT Zﬂi!HtiZ. 2H400 1540818
AL 1G7 1954~0H10 2 TRANS TOR KPR 8 T8 EMHY P E) 1 OB R
A1 ERT 25 g TRANSIGTOR NPN hiiitre PRAE( i -08T§
A 104 o TRARGTIOTOR NPN 5 D 0uHE £ 353 3 ~QHER
A% 180340814 a TRANSIGTOR NPN 5 2H0MHZ rE480 TERA-0010
ALIRY BLPE-T 444 1 REGIGTOR 316 1% 128K F TO=G+-700 FATHEE GA-1/8-T8-3LLR-F
ATIRE 07 %7 -3449 P RE ROGEK LW L iBBN T 500 P4GAE CA -1 AE=TO-1 GNP —F
ALIRE NOT AGGIGRED
HLERS NOT ABGIGNED
AT IRS B787-0344 2 RESTETOR 18 4% (1200 F Th=0+-108 TAEAG TH-1/3~Th~10RE-F
AH1tRA A757-4447 7 RESTHTON 10K 1% 24544 Ca-1/8-Tid~1005 -
A1IR7 N7S7-0442 Vi RESTISHTOR 10K 1% natiag G4 1/8-TE~108
ATLRE w REGTETOR A2, 8K 1% RAGRE Ca-1/h~TFo~422
a1l iRg & R OR A7, 3% 1% &} GA-1/AG-T8~
AiiR1E ? A2LBK Y D41 /0-Th--422
ALIRTY ¢ 42,28 1% A1/ 8-TR
ATIR1Z 3 4 3 10K 14 140 LAt AR-Th-100
ALIRIF 797 - n447 g REGIBTOR isW 1% Q4184 24588 G- 1/8~TE~100
AT1IR14 D77 -G 442 9 HTOR 198 1% S+-100 PABAD La4-1/8~Th~100
ALIRLS VL3447 4 LY A LRSS 24546 CA-1/B8-TE 42D
#11R1A i 316 1% g4-100 RAGAL
f#1IRL7 ] 1K 1%
ATIRTH 3 PO 1%
ALIRIY 3 21 .08 1% . i
AEIRES 4 422 14 bk F
ATIRRT 1 RESISTOR 31& 1% . 120W F O G104
AlIRZ2 GEGE-ARA4 i RESTSTOR Fié4 1% . 10¥ IR N33
A1 181 JUALE S R e 1) 7 3 PLSHBUTTON SUWITOH PO, MOUNT Fedt sl
Allsa NHL0-P436 7 a3l TON SKITOH P 0. MOLNT =E4R D . 2 b
Hl183 GU6Y-94%0 7 PUSHELITTON SWITOH B.O, #OUNY 0609430
AT1LE 1820-1381 7 1 P OMUXR/DATA-SEL TTL 8 SNTASRETN
AL 1UR 13281423 4 1 IO MW TTL LY MONOITBL RE GNP 8.5133N
&g 4960-D 44T ‘1 i PORER MOBULY AL INE VILTER 3400 ) AF6HD-0 84T
CHARSIE PaRTS
a1 IB67I-6817% 1 0 DRIVER EOSRD ALBEMRLY 28408 ~HU17E
. 3 T GPT, 009, 016
Az BL726-6 104 | 7 b DRIVER EOARD ALEEMELY 28448 W E-68104
4 1171360003 |5 L&ty BOARD AS LY eaanl 1171560003
fd 11713608004 1 1 2H4030 F1713-400604
a5 VI713-&000% | 2 284846 V17160005
Af DEH7: #1668 | 1 I3
LV BELTS Liedg | 7 REAR INTERFALE BDARD
A8 MB67E-60169 | 7 HP~1E BDARD ABGEHELY
A GBETR 60184 | 9 POWER SQUEPLY BOARTD ASSIMELY
~1D BRA72-40163 ] & ALE BEODARD Af MBLY
ALl QEE72~4014% | B FRONT PaNEL DDARD ASOEMBLY DELTA-60165
Ak G0E6-7393 2 13 AMPLIFIER-RY HhEA-7ERN
AT EHE-0953 ¢ k3 TERMINATION EXTEPT OPYT. §0%, 0110 FERABE EPEE-205T
ATR TI7R0-606010 1 8 1 ATOR-FIN BIODE EXCEPT OPT, 00%7,810 peEEAA ] 117206000106
172000012 | 4 1 A-DIONDE (HSR-PA ATE) 2haa FRG-20018
AT 9600053 2 TERMINATION EXCERT OPT. 389, 018 28480 GHLO-D 053
AT BYaB-0472 & 1 TEflaToR-2 PORT 264489 8RLL-0472
ATH EPGT- 01460 b 1 DIODE-GRITOM FBARD NPEE-0140
EXGEFY BPT. 009,018
aTE BFES-0107 & 1 SWITCH-MICROWAVE 24810 Ne85-0107
ATz DELTR-LG160 1 3 i3 GHa GO ATT LT OR 28480 &I ~681&E
ATH BPLO-065F 7 TERMINATION “RY OPY. 809,918 28484 4R 60005
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Models 86725/86720A

Table 6-3, Replaceable Parts

Replaceable Parts

' HP Part |c tias Mfr
Reference N ol Qty Description Cod Mfr Part Number
Pesignation umber ode
Aty - AORL7D-61146 1 8 b NUATOR ARGEMBLY 1310 BR FE4R0 AR&72-6{31 44
P OPT, NQL, 0%, 010 . -

Bl 1680263 G i BEOWER-CNTEGL 24-0FM 118V S0/60-17 R R WA~ 0RAT
k| g18g--2181 4 A FQFM‘ATUR R LRAUR?E- 00 SOVED AL GowET SAP-TATE -0
el pl1aa-2i8t 4 CAPFALTTOR-FXD PIGHUF25-10% TANDE AL 45853 3T TATI 0B

FT 08T, 86%, 018
(o84 atBs-2181 4 APACETOR-FUD 1300UF+7E~10% SINDE AL 0 0HE2 539 747108
o4 41882221 3 1 CAPACTTOR-FXE 7REOUF 478107 1BVRE AL BR480 nige-aeal
e S1R0~2181 4 CaPALITOR--F SOVRE AL 53974708
[ fiad 4{]6.; g 1 CAPACTITON- UN {RME Y (HH‘ ARLT
o7 = CAPALTTOR Ta SO ODXPEInAR
O P 3 CAPALTTOR- )L‘ ThH 120D eSHS
35 5ign-5aa9 ? b P07 1REVDEL AL A0 H4F158DD
[k LTI720--60002 18 o MRELY BEXOEPT OPT. De%, 034 1172040002
Gra ti7ag-so0a2 | @ MELY EXCEPT OPT 489%, 014 11726600072
TRy OR&72-601 29 | 4 I3 GRYSTal DETECTOR 2Ra4R0 1867 5-6002%
oot BeE5-9165 3 1 COUPLER-PICR E84aR0 HE AT (B et
1 BLID~0601 a 1 FLUGE 14 “—‘“”.l’\ﬁ MYD 1,250 25 UL TEEE F13001
{FOR 18871200 DPERATIONY
Fi Hitg--00eE a 1 VP4 RUAVONTD 1L REN 2D . 28400 Plin-§863%
ROEAH /2400 LJPE-”RAT.I.GN}
Fi.l TI7R20-40009 15 @ I 0W PASS FELTER ASSTMELY Enasy 1172860409
LEXCEPY OPT . 007, 840
Fla WIF2G-LR003 | 9 2 HIGH PALD FILTCR ARREMELY 2R4An0 11YP0-68003
EXCERPT 07, 08%, #18
FLE FI7RG-6000% |5 LOW PaSS FLLTER ALRSTMBLY 20480 112 6-6000%
EXCEPT 9T, 08%, 14
Fi.4 TATRO-RG003 | 9 HIGH PARS FILTER al pRaARG TI726-40 043
T OPT. 04%, 01D
i 1 - i P13 9145
3 1 waagg ‘?'l'iwﬂ‘l"ﬁ(‘]
Gl ) b GHCTLLATOR-4, 0 5HT 28400 G0 ) &4
¥ 3 2 bRl QBLZ 260132
JE Ve ”=s4uﬂ G- HG1T2
53 3 1 AR S0 11091
Ja jeag-nfne 5 1 CONNED GE-0kM 1281682
Ki QB&7E-60142 |1 2 SHITCH A% a0%,810 BEM ~&0143
Ke DRLETE-L0140 1 SWITOH ABYG BRLFD -0 EAT
M1 11331594 b } 112616594
MP1 THOQ-DREY 7 Fid 1HIT-3LY
[t 3 7 16G0- 67
P 1 o4 BUTSO-0UL7
Mt 4 ¥ H "&M(’O NS4 -0%17
M .)rhu ~Q2 1 fd PRGN FHAG-PPNY
MP& nHiea--9R01 1 ALLEMELY sa4RG i at-g901
MP 7 28 7 o TRIM (PLABTI wB4an
[yligt HRE--GHR ¢ HANDLE TRIN (PLARTIC) 2HA40
M-
MPERQ Eag~-7R2t 2 4 FEET {REARY 2Ben{ el 7201
HELE--5330 ko & SORDM-MACH &4-32 (108-TN-LE PAN-KD-POZ2T oaasg REAG-ER0
PALD-0E34 ? & SBEREH~-MACH &332 (312-TH-LE 160 DFO [n408 PARLE-8324
D-0L9T k4 17 SUREW-MALH 8-32 375-IN-LG 100 BEC 2R480 oELE-F19Y
aXLO-019T 1] 4 SUREW-MATH 432  312-IN-LG PAN-RD--POZT raatanl FELL-6198
nER-REH1 4 1 284D SHRE-B801
Gia = 1 FRAME-REAR SEARD
2 a2 iDE STRUY 2480
4 2 SIDE STRUT ZBaen 24 - 8083
Bisn i w LOVER (5IDEY WAHANDLE histE-toh) ‘nli H{-7B77
54609877 ] COVER {H1DEY W/ HANDLE 2EAEG S0af-on7y .
URE72-6018T | 1 1 COVER (TOP: 21% 2Hagn
B{H60--78340 ] ] COVER (ROTTOMY 21 FM 2oadn
SheG- ’?ﬁ‘l 4 kg STRAF -HANDLE 217 FHABD
& 4 STRAF 2p4u
staot SGhH48-7R38 1 2 HANDL 24010 HO40-FE2Y

See introduction to this section for ordering information

*Indicates factory selected value




Replaceable Parts

Tahle 6-3. Replaceabla Parts

Models 86725/86720A

Reference HP Part |c Q I My
¢ . 1 Description Mir Part Number
Designation | Number |D Y P Code b
MPAY Sa40- } 0P LREARDY EEAEH SR40-72R0
M &2 Vifi44g- ol b =CaP (TRONTY cB40G uiMﬁ 7RG
e Hh4ag- ] -CAaP (FRONTS P Y 4 BRIEE 7“1':7
HP a4 SRAR-7 01 5 4 172 Wi 284006
M AT I B 5] 172 #Win ZE400
HP &y T4y - & FOOT-FULL~1/83 MO o486 ToaA§-7R0
MP oY H044- 2 FOOT-FAL-1/8 KOR H M()-?‘:—‘!ll
M LS TALE~1 345 41 il TILT STANR F‘ T
MPOLY AL 1 34 i TILT BTaRD &
MP7g GRLTE-5008F |3 H RBETE-05 083
M7 FRHG4 5 4 1 ABLHVE-LR R4
fatalrdd 16e88 16 1 TEMUATOR GRL7E- 44088
M7 posay v 1 NTER Y 0Bavs —l]n‘lé?‘?
HP*7 4 BETE--GAER L | P 1 PPORT~REGULATIR BOARY .
FP7G FHava--086%1 | 3 1 SR GUT-F AN
MPTH BR672-00095 | 7 1 FACKET-MOBULATOR 29480
MAP7 ILPE0-05004 | 4 4 GUP B ORT DL DRIVER a1 . plsEiehi
HPTR T1228-0un0a | 4
MP 79 Vi720-6000% i 6 1 a0l TivEe-g0088
KPR PRLTE-GREVE | 5 i DRACKET -RTIAS TER ey, 6ia 2u480 BEE72-80073
MPg 1171300684 | % 1 SUPPORT-HOTHE 2H480 1174 3=
HMPER PE7153-08813 | & 1 SUPPORT - TRAN apain P1FEE-0001 3
MPE 3~
AGAAH HRAg 0178 & 8 GUIDE: PLUG-TN PE BOARD 28480 Sr40-4170
MPeE EREE 1 BHEM-MIXER {F0R ) rE4R] J86a72-000%7
Hl:! (?E_
ME9G MOT &%SI6
HPgR S061-0074 3 k] RACK FLANGE KIT ONLY OPT, 908 BRAHD UE1-D 74
Mgy IFHE R i 4 i FRONT HANDLE ¥V auafg GRET -RAGs
MP 181 Re4TE-0RRR | P 1 GLIR SRARDE ABLHTV 230089
MP 182 BeP2--008e | o 1 2LARG BOLF -0 05Y
merie BELFE-3810a | 9 1 3 GET, D4, DB 20483 3R6L7E~-00194
Mt 1z TEL7E-00107 [ 2 1 FM!N[ PAN LEF‘T OPT, 489,910 FHAEQ QBL7o-pa v
MPEDE YBHTR-ABDHY § 7 1 FANE L~ G0N OR (hMALL ON O TNOITE ; EBRD) 28480 BRAZZ-BOOHY
MP144 GE&VE-Q40%8 | 4 2 ~METER ZB4BG 4857200030
M85 ABL72-00458 | 4 i~§F‘ METER 2E410 L7220 550
MP10s BEaTe-45011 | 1 1 ETER ZIRD 2u48E 4B&E72-A041
HP1nY U372 a4Y b i AR JhK PE-EN-ID Z0ABG HE7U-D48T
HP 108~
MPi1e S041-0124 2 3 KEY CAP-JADE (FOR A1181-3) fH488 Stat-piaa
MPE1l 003ip~apBR1 | § & ] SRED (FOROTH) et it} 821645801
P12 6318488073 1 0 LLBERED (FOR T3 gaau0 BOALE-4B801T
MPLL13 D
HE 14—
M1 S840 AR 3 8 LIGHT PIPE-12M8 28448 SeAG-6808
MPI2R NOT ABSTLNEDR
MP 123 b
ML BRLTR-00008 | R 3 BRACKET~FRONT PANEL 2460 IRH7RA-000GH
MPi2S 873t 210 2 @ NUT LOCK 2HA4EH
MPi26s 0B731-214 @ NUT LOCK 2480
Hi*1 27~
Mt de NEOT AHEIGNED
MP i34
M 145 AEMN-0TS5t 0 15 SLREW-MALH 4-40 75~ IN-LG PAN-HR-PO7 atgocg (RDER BY DESCRIPYION
OPTIGNS 009 & 010 ONLY
MP 144 DI 0119 a B MALH {32 5“? ~EN-LG PAN-MT-PRZT ge0co o TCRIFTION
HP 147 23680119 B PACH H- CAZR-IN~LG PANAHD- PU?T pongs BRI RIFTION
Hr 148 g MATH gGngn ORDER IPYION
MP 149 e} HAaGH HER ReH] ARLER IFTION
M 180 8 STREW-MAGH & AZEIN-LE PAN-HD-P L??t HE R NELER RIPTION
MP151 7 4 MNUT--HEX-DRL- EHAR & “THD L 39 8~TN-TH 204189 242000503
MR 1R 7 NLT HE Y- DRL~0HAM 6-F HD 094 TN THE 28480 BAPG~0083
MPin3E £ NUT FX-DEL-LHAM 633 VIBS-TNTHE ZER480 SABG~G 00
MP 154 NUT ASSIGHED
MRS
Mpi1as 9 SOREW-MACH 8-%2  3YS-IN-LE 180 DEL =Ha8e 2EIN-0195
MP L&~
HP2es HNOT ASSIGNED
HP20H 83a0-D8T & 1 TERMINAL -8 PRALD 434600034
MNP 287 B340~ 653 7 2 TERWIMAL : i BEASH f3AL0-405T
MP2GR h3as-0053 17 TERMEINAL -BLDR MT(“ FU’Q & AR %F’E RE48( HAHO-NE53
HPang 034681158 8 1 TERMINAL-SLDR LUG PL-MTE FOR-$1/92-5 $4908 Sa13-21
mMra2in A3L0- DR 74 5 3 TERMINAL-GL UG PLHTR FOR-%4 -SCR FYPES 120
MP2TY NOT # &
PRta BANG-BO0Y ) @ BROMMET-RED ¢ ~IN-ID |, PT-IN-GRU-OD 2EB4B1 #4084~ 0001
MPI13 B4AD0-400 1 GROMMET-RND | 5¢ TH-ED 75 IN-GRU-OD auang A405-0801%

6-16

See introduction to this section for ordering information

*Indicates factory selected value




Models 86725/86720A

Tahie 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c Qt Descrinti Mfr
: - ascription Mfr Part Number
Designation | Number |D Y p Code
MPE4 HESEERE] s 1 GROMMIET-RND 2 -1 L 3FE - IN-ERG- 0D R3480 d40g3-0018
MPRIS 21eh-0617 4 4 LE HLOCL NOL 8 168N~ 21960017
MPR1G RI95-0017 4 LoWD. 8 V168 g 21%0-0017
WrEL7 1900017 4 NG, 8,149 1#0-0617
MPELR 2edenety 4 LN RO 1as 2170-0M 7
NOT AGHTENED
A5PI-1 841 & 1 NUT-KWRED~R 135/32-32-THD |, 18- TN=-THK cHAET FI%e-1011
CE24-030% el 3 SOREW-TFL 4-20 | 5-TN~LG PAN-HD-PDZI aGang SEDER BY DESORIPTION
18300047 & 3 INSULATOR-XETR ALLIMI LM mEatia 12000832
a INSULATOR-XETR ALUMINUM 12600043
2 TNSULATOR-XBTR  ALUMINUK ta
] 4 ADAPTER-CUMY RTANG M-8Ma
k] ADANTIR- AX RTANG M-0M&
i3] 2 CLIP-CARLE FLUR RTNG-TUAL I
TREL-4460 53 cL IP--CATLE PLUR RTNG-DUAL FMNLINY HEABD 18 1“'44é> )
1406-u518 & 3 CLAME ~CARLE L 15-DIA 62-WD NYL Pt Padd-85T0
TALH~DE G B CLaMp - Dia WD NYL s TADG-0B1E
Pafi-051g G CLAMP ~CAB ~DIA L4 W NYL Hrakg ladti-p81s
1445-075S k1 b3 CLYP-CHMPNT D4 L 75-WD POD BeD1E KK gt
MP 44 NOT AGEIGNED
MP 24T 1ARG-H757 5 3 CLARP - CaR ' BUG SBARE 1ARE- 0757
MP 24h 1400-0757 b CiAMP~CARLE & Py 254810 14640707
MEEA7 T HE 57 k) CLAWF~CARLE PYG 28486 149 0-D757
M 248 EERLL-0HH ? SOREM-MADK & PAN-HD-POEEL LI R ORDER BY DESCRIPTION
SEL0-020T b G PON-HD-POZE $306G ORDER ®Y DESCRIPTION
40004 P g IN~TID Pt E:aa] H190-6004
DEPO-000a k4 ~ip REARY ZiPh-00ig
2ig0-0004 1 WASHER-LK HLOL NO. & ,141-IN~ID 29480 21900000
HMPRET # 4 SCREW-MATH 4-40 3127 22008141
MR 268 g SCREW-MALH 4--48 312 Fret-p141
MP LD
M RT4 2190~-01019 & [} WARGSHER~LY HLOL ND. & A1F0-603 9
MPRYS 2178~ H06R =3 i WAGUER-LK INTL T 1/2 IN 2176-3060
MPRYE 21960104 4 " T 7714 I L 4RY--IN-ID t 21900184
[iiskadrdrd 21783104 ] T 7774 IN (439-IN-1D 436 21200104
2EeE-0320 g z L T S8 EN L L4-THN-TD LiBaag 219e-0128
21904120 [ TOA/B IN L B4-TN-LB 24D 21950180
MPEOS 2R00-0103 2 2 SOEEW--MADH 4-40 EEINSLG PAN-HL-POZT RE4EG F HESR R
MPEOH 21900418 i 3 HABHER -~ ML NOL 6 L1418 I SH-800 21900018
MP3e7 2194-0018 g WASH L NEE & L 1AT-IN-ID 28480 21I90-0918
MPIOE a2i198-0818 ] WASHET Ll NG &6 4l -IN-ID HEABD ;e 0-a148
MPEET -
MPALY L2067 b SORER-MALH 448 | IV5-TH-1.5 PAN-HL-PO7I stang GRDER BY DBESORIPTION
L ] PRAg-B11 z @ SCHEN-MACH 4~40  S5-IN-LE PAN-ID-ROZY An004y ORDER BY
MPP 314 2udi-ut 1y 2 SCREW-MALH 4-43 % [EERRER] ORDER BY
MEIL? 3581158 & 2 GOREYW -MACH 4-93 .7 Gnoan ARGER RBY
MP3LB 2aEgt-01S & SUREM~MACH 4-40 |, 7% IN-LG PAN-HO-POZT nGoeg ORBER BY
M3l Re-4117 ] 2 SCREM-MATH 4-40 1-IN-LE PAN-HD-POTI {4 0ug IRLER BY
MP RN rE0i-011t9 [H SUREW--HADH PO auneen fIRDER BY
MP321 So-ai2y 4 4 BOREW -MADH 4 PaN-HG--POET hE R3] ORDER BY
Be-4121 ] x HAN- - [ RN ORLER BRY RIPTION
MPERY f-0121 4 3 PAN- VZ onasa ORDER BY RIPTION
M 324 E!Z.?M—ﬁ'l?i 4 PAN-Hy—-POTE guasn ORBER BY B RIPTION
MPEES 2EN-0149 & S IN-LE PAN-1D-POTT Gannd ORDER BY DESCRIPTION
MP 324 & - PAN-HE--POZY iEcR el ORLER BY DESCRIPTION
MP 327 5 z BEREW-MACH 4 PAN-{4D- 2l goson IRDER BY DESCRIPTION
MR 328 5 SOREW-MACH & PAN~-HL-POZT [iEtRE ] ORDER BY DFECRIPTION
MPaIny 3 2 HUT A HEX~DEL ~CHAM 4-40~THD | §94- LiN-THY JREEIRLH BReH-00601
MpIag G ~BEL~CHAN 4-4{-THD 894~ IN-THIE 20400 RELE-0007
MPEZE 3 WALKER 4 408-THD | 994~ TH-THK 41800 DRUER BY DESCRIPTION
ME3ER LG OLY 2 W/LKWR 4-a48-THD |, 694N~ THK sooes ORLER BY
MPREZR L8037 K “HALKRR A4 0-THD L 974 TN-THK apady DRDER BY .
M 354 FAHE-BO 0T 3 RUT-HEX -W/LKUE 4-40-THD | 094-TN-THK BEGHG ORDER BY BISGRIPTION
MPIEG 22600029 3 NUT-HEX-~UWAKMR 4-48-THD | HP4-IN-THK 46060 DRDER BY DESLRIPTION
MP 334 2 ~04 a9 3 RUT—HEX-W/LKWR 4-40-THD 09 4-IN-THK aaa0 IRBER BY DESCRIPTION
MPEI7-
MITI77 RELG-DT 13 2 Al SCREM-MACH 632 ,85-TN-1L6 PAN-HR-POZT {8460 ORGER BY DESORIPTION
HPEZB~
MP 8L KOT ASSIGNED
ME R -
Mp Iy 2190011 a it HABHER ~LE ENTL T NOL 15 195-IN-ID it 2390-9911
MPIVL-
M 412 SEELL-GLIG 4 jzet] SEREU-MALM &-38 | 312-IN~LE PAN-HD-PORT saong ORDER BY DESCRIPTION
MP41Y WOT ASSIGNED

See intreduction to this section for ordering information

*Indicates factory selecied value
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Replaceable Parts Models 86725/86720A
Tahle 8-3. Replaceable Parts
Reference HP Part |c Q _—r Hr
: . t Description Mfr Part Number

Designation | Number |[D Y p Code

M 414 NIDT ASSIGNED

MR 415~
Miral? DAGE- 0133 & 3 GURECW-MACH &332 1. IN-LG paN-ME-PILT BGO0G ORDER BY BESCRIPTION
it 4t B-

M 424 SA0-0398 3 o SUREW-MACH &-3% | 188-IN-1L0 108 DES aa44e AAHE-2190

MraR7 23h0-01%7 & 1 SOREW-MACH &£-37 PAN-HB-PZT s s da il 500197

HP 428 PELI-G1 99 4 1 AORTY-MACH &- PaAN-HD-ROTT GHONN GRLER BY

HR420 27480001 K 24 - AR IN -THK annon ORDER By

MP 430 A7E0-00061 3 - tH e THIC LR IREIR1] RDER BY

B A3 2E18-0047 2 2 G IN~LE PAN-HD-POTY ogacn OR AR By

HP43E 2010849 2 SGOREW--ManH 8- GRAEN0 RIPTLION
MP 433 Th-0h&7 4 i1 GLREW Hf 5 ganac RIPTION
M 434 SE10- 187 4 & - MALH 853? - I.N LG FAN-HD- Fi.]ﬂ LR CRIPTLON
e s 0

MP 437 HAELE-0L2E 2 s SOREW-MALH &-30 L 5~IN-LE PAN-HD-POZT BEORE ORLER BY BEGDRIFTION
b AT

HP 444 Fat-g117 & & SLRFE»F MalH & G PAN-HD-POFT FERIR0] Y REPTEON
MPA4E EHL0-0135 7 2 i PAN-HI-POZE 40300 Y

M 446 (1Ll R+ 7 FaAN-HD--BOTE wonug BI‘DER BY

M 447 -

HIF 450 #Hig-0lg2 & 4 SUREW-MACH 8-38 ,25-IN-LE 186 DFG [ErRinini} ORDER BY

i A

HP 454 FNT0-01 95 & WASHER-TL MTLD N, 4 ,1285-IN-T1D SHARG AGEG-0I60

SR85-00603 “ & NUT-HEX-W/AKER 8-32-THD {28 -TN-THK [ ECRER R GRDER BY DE RIPTEON

FiT gL -

i 464 He0d4-0099 i 5 GUREW-HALH 1832 ,379-IN~LG PAN-HD-PQOZT aa6ag ORDER EY DE RIPTEON
BP A6 .

HP 470 26880139 8 & SOREW-MAOH 1432 3132 IN --Lf‘ PQN T - “‘l!/i liE 0 ch:) PLRIPTION
P47 29000043 f 1 A -3 . IR IR ] CRIPTEON
MR 4T BEEE-0NSs 1 + goden RIPTION
V] YR~ 987% ) 2 pez2 e k]

HWrPAT4 2504479 B HE .1 saks8H PEEO-Q07 G

HP47S ~R142 & 2 “THD L bva BHnohy GRGER BY I#TEON
Mt 478 ‘“) 80132 & THL 894~ T I’HK ga40d Ui-!}E.a{.h BY RIPTION
MR-

M 450 05040081 1 4 WASHER-FL WTLL NOL, B IN-TH aEaad A0BH-G601

ME 4 3650-08%0 2 g WAGHER-FL MTLE WO, & (147-IN~-Ih an480 Sh=0314

HP 482 TO%ER-pOtg = WRSHER-FL MTLD NO, & 147-IN-ID asan 20010

MPABZ-

HP 484 GOSe-0l6s # x UAGHER-FL. HTLD N0, & 147-IN~ID anans

npPany JIRE0--0005 g 1 R-SHLDR NG, & 34 EN-ID AT 248y

MP 4618 F050--0155 & 2 B-Fi. MTLE NO, & 156 THN~1B 2E48%

MPane AnSe- 01 & 3 W & L iBACTN-ID SOALD

Hp agg

MR 471

HF A%2 Ti28-3%an & 1 S IN-WD 1L 8 IN-LE VINYL 2Ha00 F1R6-3520

MPADE Fiah-4143 7 4 takEL Ib 2EaBn '?‘LF’U“AHJ?

Mb 4% 4 PLR0-41 463 7 LABEL ID eERann

MPATS 1208951 s} 1 LA BRARMNING 1-IN-~WD ?7-InN-if PPR AERARG

MR ATE 71208138 4 @ LADEL-WARNING &--MM-WD S1-MM-LG VINYL, jsgafiaci] H

M AR Pid0-0138 4 LAREL -WARNING &-MM-WD 1 -MM-LG VINYL b /!"() a1 {{3

K 458 FLRA-R7 68 8 b3 Tak, LNFQ 2EABn T1RL--RRLE

Rl 21004418 4 i R’ TSTOR-YMR CONTROL TP 10K P07 LIN RARG RUEE~A40LE

R 03180637 a 3 RESIGTOR 4 2% 254 PU TO=B0-T4 20460 GBI a-40E7

81 31015918 E3 1 SUWITEH-TEL SUEBRMIR DPDT 248 R5HVaC ZBABRDY 3151-19ER

T i ] 4 1 TRANGFORMER EXCEPT 8PT. 009, g1 PTR0-3FYD

™ S1i-44080 7 1 TRANSFORMIR~-FPOMER 1801 20/020/240Y P -4000

U1 Q93501467 % 1 MIXER-DL ZGHZ 2HANG 5 4147

ua 1aRe-0123 1 t IC 7eiz ¢ RELTR To-3 N4a713 i 1REK

EXC T ORT. (0%, 014
uz Th2e-0LE 3 H 1C 7812 ¢ RGLTR TR-3 072463 TH1EKT
EXCEPT OFT. Gay, 00

ug 1H2G- 3147 1 1 I W RGLIR TO-3 U4 LM3IEK

U 7 1 TE 340G ¥ RGLYR TO-3 27944 LML

L i ] 1 I AR7 ¥ RELTR TD-3 orala LMI37Y
W7 1836~ (M""ﬁ 4 1 IV RGLTR TO-¥ E7RL4 LMIL7K

Wi BERLTI-60173 1 0 } 28401 BROEVZ-L173

o HL7E-68171 1 6 H oEABY FRETE-60171

W BRL72-6815% | 8 1 F‘Am E ASEEMELY- TR(WT PAaKE:. 2ua8n BL7R2-401T9

See introduction to this section for ordering information
618 *Indicates factory selected value



Models 86728 /86720A . Replaceable Parts

Tahle 6-3. Replaceable Parts

Reference HP Part |c| o, Description Mfr Mfr Part Number
Designation NMumber |D Code
W4 . BELTE-£010G | P 1 LAULE 28408 fpaZi~gaiig
W GHL72-4L0182 | @ 1 QEQHQ a01dd
W HB1H2 1 5 1
WY REIL LR i B 1
Wi Naa72-681%4 | % 1
WY 7 1 a4
Wit 3 1 . 2E480
D9, 63t
Wil ? 3 & ""?"E’LY“'MDD IN 2G488 LRAVE-201AD
. 609, §in
Wiz & 9'-\0!’%"' “‘1 f-COAX RTANG M-BHa F-IMa G409 1a00-1741
W13 G R - 4% RTANG H-BHe F-GHA GG '
Wig nasY2~-2018% | 8 1 MELY -HOD DT 4030
0, 1ie
W15 DELTZ-BRLIET 1 4 1 AEGEMBLY-PME 10 05 ZR4HE gRs7B-28157 -
T OPT. 809, #4310
Wid IBH73-201%8 | % 1 HOLY-C8 TD 1S0LATHR SEaln RATE-22158
Wi7? GALG7E-HB16T | 4 1 CEMBELY~BInS TUE 26480 0847360161
T APT. B39, 018
Wig HRE7TR-LIIVIN | & 1 ALGHEMELY -MODULATOR 284810
T OPT. B89, 012
Wiy £ 8e 68153 [ 4 H 2a4E4 B84 P--A1153
Wan BEHT2-TRIBL 7 1 ) [ HTOR 2450 agLve-Re 1N
Wt TAGE-1A97 4 1 ~COOE RTANG M-3MA K-5H6 ngang AU -1387
T ORT. 809, Btd
wan GOe7E-6018% 1 2 i LROBIAG T CERY GET, D09, 016 E400 A1 385
Wa3 BO7R-H0T0R6 |3 1 LB MODLL. EXUEPT T, 829,018 s8400
Wes GRAY-24178 11 1 MUD/MQTJ EXLL T GBY, 489, 016
WA o i X 21,
Wah 1 1 sH4e9
waz @ 1 2B480
Wi 0 1 2E484
HWay 1153 1 8 1 PEABD 48L7R
WA g “‘l he 17 1 3 T ‘JT THABG 8g&7
W3l i%4 b1 1 MF}LY CH/ATTERUATOR ik udi] ABaTE
441, 83, 410
. Wiz FReRPIEY L6 1 MELY-ATTEN-DUT SHEALD (BL72~26109
. 844, 005, 609, 014
WAZ 13 i MELY-ATTEN-GUT OPT, 304 28480
a2 2 1 MELY--ATT QUT OPT. GoS 28480
Hi2 ) 1 MELY-&4TTER-DUT OFT, H18 28480
WEE ] 1 CARLE ASSY-LINE (INDL A13 & D&Y 4800
WS a 1 CARLE ABBY-RIGID L0AXTAL, RF IR 408
WG 1 1 PN, CONTROL 480
WA 2 b (1HQMHZ REF . IN: “=BABD
WA 5 1 -T8, 6.5 METRE Al
Wae g 014 |3 CARLE ASSEMBLY--PULGE IN P/O J3 AR IREVR-60154
Wiit QL7010 | S 1 THOLATOR TO MODULATOR OPYT. 009,010 OWLY 484 GR&TR-2LLYE
HI & LANEDLE
~GRAT 7 2 CONNEDTOR-GGL. CONT SET 1, 14-MH-BS0-67 EaRas H GBLE- 0260
204t & 1 TURING CHL-D/ L B8-RENVD D1 6-WALL PV onges ORY BY BESCRIPTION
~327 ¢ o b CONR YUF 1a--PIN F E’n 3T EYPE i i -JETR
% 6y 7 & JINK H/W l‘l FEE1-30466
1a81-42 83 3 Ed 1AL -420%

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Models 8672S5/86720A

MP110

W35 SiGNAL

GENERATOR

MP5, 6
HANDLES

41

12 MP28

TRIM STRIPS

M1 R1 MP108 MP109
J3P/O W3S

Figure 6-1. FEU Front Panel Chassis and Nlechani'cal Parts ldentification

MP9 MP10

MP3—0o CMP4

MP11
MP12

“ABJ1 F1 Ww3e w37
AT BD, ASSY,

Figure 6-2. FEU Rear Panel Chassis and Mechanical Parts i dentification
6-20




Models 8672S5/86720A

Replaceable Parts

u4 Ug A2 u7 MP73

w5

Mr84.87
MP51

B1

Cs

MPT75

W2g

FL4
Al1D

w24

w2as
CP2-
FL3

ATS
ATH

G1
ER1

1]

ATS

w29

FLE AR1 ATYT Ut Uz wiz FL1 AT2

MP76

cP1

K1{TCh}
K2 (BOTTOM)

W33

Figure 6-3. FEU Top Chassis Parts, Mechanical Parts and Cable Identification
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Replaceable Parts

Models 8672S/86720A

ME7

MPSE

]

Mps7

MP68, 69

MPB64-67
HP-BBT20A

§-22

Figure 6-4. Cabinet Parts



Models 86725/86720A

Table §-4. Code List of Manufacturers

Replaceable Parts

Mfr Manufacturer Name Address Zip Code
Code
10409 FALTORY SUPPLIER
DEHUT LED £0 § CARBLINA DIV PICK[’NC‘ B0
31181 Al LL’N “BRADLEY {0 MILWAL Wt
11255 TEXAS INETR INC STMECOND CMPNT LTIV ™=
pRtil BRECTROL ELELTRONICS GORP » Ca
43558 GE L0 SEMICONDUGTOR PROD DEPT AUBURN WY 1\!?91
133686 K o I PYROFILM CORP WHIPP ANY R 17781
14713 MOTBROLA IEONDUCTOR PRODUGTS PHOENTX sz EhHE
Go91l RICHCD PLASTIC CO LHIGCALG 1L LBLH46
27263 FAIRCHILD SEMICONDUCTOR DIV M“UNYF&]’N VEEH 21 Tay40
17650 STLICONIX IHG AN'IA (’LA‘M Ta Latiln
190 MEPED S LTRA CORF T TalsT7
20732 EMECON DIV ITW Ca BRIy
wEan HIGRG-0MN DORP W) fL7E
nADAG TRANGITRON LLECTRONIC LORP WAKIFIELD ) 11844
naGas CORNING GLASS WURKS (BRADFORD)Y }tPADI‘nRD Ph 16783
DEOER SI!EHENE:‘ MY BEH3H
) MICHNDUUDR CORP SANI’& CLARA Gh PneE]
ASE WORKS (WILMINGTONY WILMINGTIN [ 204901
FM”KRRB 00 DORPORATE Wl Bad Al T{i 2 FAIN4
SOLED STaTH L‘LU BOMERY Ny
4 RIVERS ra DASHT
MORTH AD#:M‘ HA 247
% "t IVE ©ORP &0 Gt
FAYEA: STRUMENTS INEC HWELIPOT DIV 1. Lk PELB4
THEE TELFUSE TRO DEE PLAINEG I 138 )
TREHT ZIERICK MFG L MT KIBCH Yy 10549
HHYEB HBEABTROM MFG OO GLENDALE £h Fie01

6-23/6-24




Models 86725/86720A

Manual Changes

SECTION Vil
MANUAL CHANGES

7-1. INTRODUCTIOR

This section normally contains information for
adapting this manual o instruments for which
the content does not apply directly. Since this
manual does appiy directly to instruments having

serial numbers listed on the title page, no change
information is given here. Refer to INSTRU-
MENTSCOVERED BY MANUAL in Section I for
additional important information about serial
number coverage.

7-1/7-2
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Service

SECTION VHI
SERVICE

g-1. INTRODUCTION

_This section containsinformation for troubleshoot-

ing and repairing the Signal Generator System.
Included are block and circuit diagrams, trouble-
shooting tests, componentlocators, and principles
of cperation.

8-2. SERVICE SHEETS

The foldout pages in this section are service sheets
and consist of block diagrams and circuit dia-
grams.

Table 8-1 Schematic Diagram Notes provides gen-
eral infermation which relate to block and sche-
matic diagram symbols.

8-3. Block Diag¥éms

Service Sheet 1 is the Analog and Pulse Circuits
block diagram. Service Sheet 2is a block diagram
of the HP-IB and Front Panel Circuits.

8-4. Circuit Diagrams

Circuit diagrams and their associated informa-
tion for individual assemblies are contained in
Service Sheets 3through 14. Service Sheet 4 shows

the RF Circuits with the pulse modulator circuits-

removed (Option 009 or 010).

These diagrams are aids for understanding opera-
tion and for troubleshooting the Signal Generator

System.

8-5. SAFETY CONSIDERATIONS

8-6. Befére'App!yiﬁg Power

Verify that the instruments are set to match the
available line voltage and that the correct fuses
are installed. An uninterrupted safety earth
ground must be provided from the main power
source to the instruments input wiring terminals,
power cords, or supplied power cord sets.

§-7. Wé;‘nings and Cautions

Pay attention to WARNINGS and CAUTIONS.
They must be followed for your protection and to
avoid damage to the eqmpment

WARNINGS

Maintenance described herein is performed
with power supplied to the instruments and
with the protective covers removed. Such
maintenance should be performed only by
service-trained personnel who are aware of
the hazards invelved (for example, fire and
electrical shock). Where maintenance can be
performed without power supplied, the power
should be removed.

Any interruption of the protective (ground-
ing) conductor {inside or sutside the instru-
ment)or disconnection of the protective earth
terminal will create a potential shock hazard
that could result in personal injury. Ground-
ing one conductor of a two conductor outlet is
not sufficient. Wheneuver it is likely that the
protection has been impaired, the instru-
ments must be made inoperative (1.e., secured
against unintended operation).

If these instruments are to be energized via
an autotransformer, make sure that the auto-
transformer’s common terminal is connected
to neutral (grounded side of mains supply).

Capacito'rs inside the instruments can still be
charged even If the instrument is discon-
nected from its source of supply.

Muake sure that only 250 volt fuses with the
required rated current and of the specified
type (normal blow, time delay, ete.) are used
for replacement. Do not use repaired fuses or
short-circuited fuseholders. To do so could
create a shock or fire hazard.

CAUTION E

Donot diseconnect or remove any boards
in the Signal Generator System unless
the instrument is unplugged. Some
boards contain devices which can be
damaged if the board is removed when
the power is on. Use conductive foam
when removing MOS devices from
sockets.
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Table 8-1. Schematic Diagram Notes {1 of 8

& Test poiat svmbols, Stars are numbered or e ttered {of casy ¢orrelation Interconnection information.
i of schematic diagrams, procedures, and locator Hlusirations,
Circled letter indicates circuit

Arrow connecling star 1o meas- Star shown connected to path continues on another
urement point signifies no circuit signifies measuring aid schematic diagram. Look for
measuring aid provided. ¢metal post, eircuit pad, et¢.)  same cireled letter on service
provided. sheet indicated by adjacent
boid number {3, in this
example).

Plug-in connection information.
Agsembly part number Socket designation for A2 assembly,

Number indicates
Assembly name pin of socket (X A2},

Assembly designation

Stage name 43 net mounted

on assembly A2,

AZ DC REGULATOR ASSY (D8708-60007)

SERIES \ } xh2
ARG ATOR s, . I
XA2 232 ! o3
! 13
!
i ! i |
{2 <1 C ) ' > 7 =4 —5+<
| ! aQl , |
| i 1854-0071 :
1 | SSSEaauies ahe ARREVATED  PULL DEUORATIONT.
i U 2 & iiﬂjﬁl:é}“;:%&ﬂ%ﬁ‘& “Shitk COMPORENTS ARE
I E l T s Cl* MPLETE a3 SHOWN
I ! Rl T
| 3 2500 80 oF 4

O g Non-plug-in

conneciion
v N @__ information.
Solder point

/ Vi

; Lo / / REFERENCE DESIGNATION

E Circuit board common

: Conneetor symbois within the NG PREFIX AZ ASSY
Dagger indicates borderlines of circuit assemb- 7 1
circuit change. See lies signify connections Lo the A ¢
section V1I, assembly which are separate from 73 o

. ) those made through the integral XAZ _ ORI
Conducting connection plug part of the assembly.

to chassis or frame,

NOT ASSIGNED
Asterisk indicates factory
selected components. (See
section V).

Value selected for best operation,
Value shown is average or most
commonly selected value,

Wire color code. Code used (MIL-STD-681) is the Reference desipnators deleted
same as the resistor color code. First number by circuit changes are listed
identifies the base color, second number the wider here.

stripe, and the third number the narrower stripe,

Example: denotes white base, vellow
wide stripe, violet narrow stripe.

Assembly reference designatords).

Large numbers in lower right
corners of schematic diagrams
are service sheet numbers,
They are provided {oy con-
List of all the reference desig- venience in tracing inier-
nations on the diagran:. connections.

8-2
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Tabie 8-1. Schematic Diagram Notes (2 of 8)

K

e
| S |

—— e m————

A — — — — —

THIS
PAGE

SCHEMATIC DIAGRAM NGTES

Asterisk denotes a factory-selected value. Value shown is typical.

Dagger indicates circuit change. See Section VII

Tool-aided adjustment. O Manual control.
Encloses front-panel designation.

Encloses rear-panel designation.

Circuit assembly borderline,

" Other assembly borderiine.

Heavy line with arrows indicates path and direction of main signal.
Heavy dashed line with arrows indicates path and direction of main feedback.

Indicates stripline {i.e., RF transmission line above ground).

Wiper moves toward cw with clockwise rotation of control {as viewed from shaft or

knob},

Numbered Test Point
measurement aid provided.

Encloses wire or cable color code. Code used is the same as the resistor color code.
First number identifies the base color, second numbey identifies the wider stripe,
and the third number identifies the narrower stripe, e.g., denotes white base,
vellow wide stripe, violet narrow stripe.

A direct conducting connection to earth, or a conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or'land vehicle).

A conducting connection to a chassis or frame.

Common connections. All like-designation points are connected.

Letters = off-page connection, e.g., &L3
Number = Service Sheet number for off-page connection, e.g., 12

Number (only) = on-page connection.

8-3
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Table 8-1. Schematic Giagram Notes (3 of 8)

SCHEMATIC DIAGRAM NOTES

Indicates multiple paths represented by only one line. Letters or names identify
individual paths. Numbers indicate number of paths represented by the line.

f Coaxial or shielded cable.
S

oy Relay. Contact moves in divection of arrow when energized.
K
_J‘F“*’ Indicates a pushbutton switch with a momentary (ON) position.
VY -

L
1@ Indicates a PIN diode,
¥, indicates a current regulation diode.
|
@ Indicates a voltage regulation diode,
@ Indicates a Schottky (hot-carrier) diode.
2 E 5 : . . N . .
o N G;B Multiple transistorsin a single package-physical location of the pinsisshownin
ANV package outline on schematic,
t C 4 )
:E“—— _ Identification of logic families ag shown (in this case, ECL).
N
N Indicates an opto-isolator of a LEI) and a photoresistor packaged together. The
} } ' resistance of the photoresistor is a function of the current flowing through the LD,
N

8-4
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Table 8-1. Schematic Diagram Motes {4 of 8)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

input and Cutput Indicators

Implied Indicator—Absence of polarity indicator (see below} implies that the
active state is a relative high voltage level. Absence of negation indicator (see
below) implies that the active state is a relative high voltage level at the input or
output.

D >~ Polarity Indicator--The active state is a relatively low voltage level,

Dynamic Indicator—The active state is a transition from a relative low to a
> relative high voltage level,

Inhibit Input—Input that, when active, inhibits (blocks) the active state outputs of
! a digital device. . :

: Analog Input—Input that is a continuous signal function (e.g., a sine wave).

Polarity Indicator used with Inhibit Indicator—~Indicates that the relatively low
~— level signal inhibits (blocks) the active state outputs of a digital device.

m ] Output Delay—Binary output changes state only after the referenced input (m)
returns to its inactive state (m should be replaced by appropriate dependency or
function symbols).

<> — Open Collector Output—QOutput that must form part of a distributed connection.

85
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Table 8-1. Schematic Diagram Notes {5 of 8}
HGITAL SYMBOLOGY REFERENCE INFORMATION
input and Output Indicators {Cont'd)
3-STATE Three-state Output—Indicates outputs that can have a high impedance (dis-
connect) state in addition to the normal binary logic states,
Combinational Logic Symbols and Funclions
& AND—AIl inputs must be active for the output to be active.
=1 OR—One or more inputs being active will cause the output to be active,
=m Logic Threshold—m or more inputs being active will cause the output to be active
{replace m with a number).
=] EXCLUSIVE OR—Cutput will be active when one (and only one) input is active,
=m m and only m—Output will be active when m (and only m) inputs are active
{replace m with a number).
= Logic Identity-Output will be active only when all or none of the inputs are active
(i.e., when all inputs are identical, output will be active).
Amplifier—The output will be active only when the input is active {can be used
with polarity or logic indicator at input or output to signify inversion).
XY Signal Level Converter—Input level(s) are different than output level(s),
DA Bilateral Switch—Binary controlled switch which acts as an on/off switch to
analog or binary signals flowing in both directions. Dependency notation should
be used to indicate affecting/affected inputs and sutputs. Note: amplifier symbol
{with dependency notation) should be read to indicate unilateral switching.
XY Coder—Input code (X} is converted to output code (Y} per weighted values or a
table.
(Functional The following labels are to be used as necessary to ensure rapid identification of
Labels} device function.
MUX Multiplexer--The output is dependent only on the selected mnput.
DEMUX Demultiplexer—Only the selected output is a function of the input.
CPU Central Processing Unit
PIO Peripheral Input/Output
sSmi Static Memory Interface

8-6
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Tahle 8-1. Schematic Diagram Notes (6 of 8)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

1L Monostable—8ingle shot multivibrator. Output becomes active when the input
: becpmes active. Output remains active (even if the input hecomes inactive! for a
period of time that is characteristic of the device and/or circuit.

G Oscillator—The output is a uniform repetitive signal which alternates between the
UL high and low state values. If an input is shown, then the output will be activeifand
only if the input is in the active state.

FF Fiip-Flop—Binary element with two stable states, set and reset. When the flip-flop
is set, its outputs will bein their active states. When the flip-flop is reset, its outputs
will be in their inactive states.

T Toggle Input—When active, causes the flip-flop to change states.

3 Set Input--When active, causes the flip-flop to set.
R Reset Input—When active, causes the flip-flop to reset.
J J Input—Analogous to set input.
g™
K K Input—Analogous to reset input.
D Data Input-—-Always enabled by another input (generally a C input—see Depen-

dency Notation). When the Dinput is dependency-enabled, a high level at I will set
the flip-flop; a low level will reset the flip-flop. Note: strictly speaking, D inputs
have no active or inactive states—they are just enabled or disabled.

m Count-Up Input—When active, increments the contents (count) of a counter by
“m” counts (m is replaced with a number).

—m Count-Down Input—When active, decrements the contents (count) of a counter by
“m’ counts (m is replaced with a number).

> M Shift Right (Down) Input—When active, causes the contents of a shift register to
shift to the right or down “m” places (m is replaced with a number).

- m Shift Left (Up) Input—When active, causes the contents of a shift register to shift to
the left or up “m” places (m is replaced with a number).

NOTE

For the four functions shown above, if m is one, it is omitted.

{Functional The following functional labels are to be used as necessary in symbol build-ups to
Labels) ensure rapid identification of device function.
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Table 8-1. Schematic Diagram Notes {7 of 8}

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions (Cont'd)

mONTR Counter—Array of flip-flops connected to form a counter with modulus m (m is

replaced with a number that indicates the number of states: 5 CNTR, 10 CNTR,
etc.).

REG Register—Array of unconnected flip-flops that form a simple register or latch.

SREG Shift Register—Array of flip-flops that form a register with internal connections
that permit shifting the contents from flip-flop to flip-flop.

ROM Read Only Memory—Addressable memory with read-out capability only.

RAM Random Access Memory—Addressable memory with read-in and read-out
capability. '

Dependency Notation

mAm Address Dependency—Binary affecting inputs of affected outputs. The m prefix is

' replaced with a number that differentiates between several address inputs, indicates
dependency, or indicates demultiplexing and multiplexing of address inputs and
outputs. The m suffix indicates the number of cells that can be addressed.

Gm Gate (AND) Dependency—Binary affecting input with an AND relationship to
those inputs or outputs labeled with the same identifier. The m is replaced with a
number or letter (the identifier).

Cm Control Dependency—Binary affecting input used where more than a simple AND
relationship exists between the C input and the affected inputs and outputs (used
only with D-type flip-flops). '

Vm OR Dependency~-Binary affecting input with an OR relationship to those inputs or
outputs labeled with the same identifier. The m is replaced with a number or the
letter (the identifier).

Fm Free Dependency—Binary affecting input acting as a connect switch when active

and a disconnect when inactive. Used to control the 3-state behavior of a
3-state device.

NOTE

 Theidentifier (m) is omiited if it is one—that is, wher there is only one dependency
relationship of that kind in a particular device. When this is done, the dependency
indicatoritself (G, C, F,or V) is used to prefix or suffix the affected (dependent) input.
or output, ’

8-8
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Tahle 8-1. Schematic Dagram Kotes {8 of 8}

BIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellaneous

IT Schmitt Trigger—Input characterized by hysterisis; one threshold for positive
going signals and a second threshold for negative going signals.

Active Active State—A binary physical or logical state that corresponds to the true state of
an input, an output, or a function. The opposite of the inactive state,
Enable Enabled Condition—A logical state that occurs when dependency conditions are

satisfied. Although not explicitly stated in the definitions listed above, functions

are assumed to be enabled when their behavior is described. A convenient way to
think of it is as follows:

A function becomes active when:
e jtis enabled {dependency conditions—if any—are satisfied)
» and its external stimuls (e.g., voltage level} enters the active state.
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8-8. RECOMMENDED TEST EQUIPMENT
AND ACCESSORIES

Test equipment and test accessories required to
maintain the Signal Generator System are listed
in Table 1-4, Recommended Test Equipment in
this manual, and in the Recommended Test Equip-
ment Table in the HP 8672A Operating Manual.
Other equipment may be substituted if the listed
critical specifications are met.

8-9. SERVICE TOOLS, AIDS AND
INFORMATION

8-10. Support Kit

The 11712A Support Kitis availableto aid the user
in maintaining and servicing the Signal Genera-
tor System. It consists of cables, adaptors, termi-
nations, prerecorded programs, extender boards,
and two diagnostic extender boards.

8-11. Parts and Cable Locations

The locations of individual components mounted
on printed circuit boards or other assemblies are
shown adjacent to the schematie diagram on the
appropriate Service Sheet. The part reference desig-
nator is the assembly designator plus the part
designator. For example, A6R9 is R9 on the A6
assembly. For specific component descriptions
and ordering information, refer to Table 6-3, Re-
placeable Parts, in Section VI, Chassis and frame
parts, as well as mechanical parts and cables, are
identified.

8-12. Pozidriv Screwdrivers

Many screws in the instrument appear to be Phil-
lips, but are not. To avoid damage to the screw
slots, Pozidriv screwdrivers should be used. HP
8710-0899si aNo. 1 Pozidriv; HP 8710-08001is a No.
2 Pozidriv.

8-13. Blade Tuning Tools

For adjustments requiring a non-metalic tuning
tool, use the J.F.D. Model No. 5284 {(HP 8710-1010).
In situations not requiring non-metallic tuning
tools, an ordinary small screwdriver or other suit-
able tool is sufficeint. A metal adjustment tool is
provided in the 11726A Support Kit. No matter
what tool is used, never try to force any adjust-
ment control in this instrument.

8-14. Servicing Aids on Printed Circuits

The servicing aids include test peints, fransistor
and integrated cireuit designations, adjustment

810

Models 86728/86720A

callouts, and assembly part numbers. Refer to
Table 82 for a list of etched circuit soldering
equipment.

8-15. Non-Field Repairable Assemblies

A few of the Signal Generator System’s assem-
blies must be replaced if they malfunction. The
following FEU assemblies are not field repairable:

AR 40 dB Amplifier

AT1 Termination

AT2 High Band Pulse Modulator
AT3 Termination

AT4 Isolator

ATH Low Band Pulse Modulator
AT6 ALC Modulator

AT710dB Attenuator

AT8 Termination

AT9 110 dB Attenuator Assembly
B1 Blower Assembly

CP1 Bias Tee Assembly

CP! Bias Tee Assembly

DC1 20 dB Directional Coupler
FL1 Low Pass Filter Assembly
FL2 High Pass Filter Assembly
FL3 Low Pass Filter Assembly
FL4 High Pass Filter Assembly
FL5 4.5 GHz Filter Assembly
FL6 2.0 GHz Filter Assembly
(31 4.2 GHz Oscillator Assembly
K1 CW/Pulse Relay

K2 Low/High Band Relay

Refer to Section VIII of the HP 8672A Operating
and Service Manual for additional information on
non-field repairable assemblies in the Signal
Generator.

8-16. After Service Product Safety Checks

Visually inspect interior of instrument for any
signs of abnormal internally generated heat, such
as discolored printed circuit boards or compo-
nents, damaged insulation, or evidence of arcing.
Determine and remedy the cause of any such
condition. :

Using a suitable chmmeter, check resistance from
instrument enclosure to ground pin on power cable
plug. The reading must be less than one-half chm.
Flex the power cable while making this measure-
ment to determine whether intermittent disconti-
nuities exist.

Check any front or rear panel terminals marked as
ground, using the procedure in the paragraph
above.
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Table 8-2. Etched Circuit Seldering Equipment

Hem Use Specificatian item Recommended HF Part Mo,
Soldering Tool | Scldering, Wattage: 3°W Ungar No. 135 8690-0167
‘ Heat Staking Tip Temp.: 380°—440°C Ungar Division
{735°—825°¥) | Eldon Ind. Corp.
Compton, CA 90220
Soldering Tip Soldering, *Shape: Chisel *Ungar PL113 8680-0007
.| Unsoldering
Soldering Tip Heat Staking Shape: Cupped HP 5020-8180 or modified 5020-8160
Ungar PLI1L

De-Soldering To remove Suection Device Soidapullt by Edsyn Co., £690-0060
Aid molten solder Van Nuys, CA 91408

from connection
Rosin (flux) To remove Must not dissolve Freon 8500-0232
Solvent excess flux from | etched circuit base

soldered area board.

before applica-

tion of protective

coating
Sclder Component Rosin (flux) core, high 8090-0607

replacement; tin content (63/37

Circuit Board tin/lead), 18 gauge

repair wiring (SW() 0.048 in. diam-

eter preferred.

*For working on circuit boards, for general purpese work, use No. 555 Handle 18690-0261) and No. 4037 Heating Unit 47% — 56% W (HP 8690-0006";
tip ternperature of 850° - 900°F; and Ungar No. PL113 %” chisel tip.

After Service Product Safety Checks (cont'd)

Check resistance from instrument enclosure to the
line and neutral (tied together) with the power
switch on and the power source disconnected. The
minimum acceptable resistance is two megohms.

Check line fuses to verify that a correctly rated
fuse is installed (refer to Section II).

8-17. TROUBLESHOOTING
8-18. General

Instrument problems usually occur in three gen-
eral categories: operator errors, instrument per-
formance out of specification and catastrophic
failures. The troubleshooting strategy is different
for each category. For a complete list of specifica-
tions refer to Table 1-1, Specifications, in Section .

Operator Errors. Apparent failures sometimes re-
sult from operator errors. For example, attempting
to adjust the FEU OUTPUT VERNIER when the
system is in the pulse modulation mode of
operation. .

instrument Performance Out of Specification. Three
levels of testing can be performed to verify that the
instrument is operating normally and within spec-
ification. The first level of testing is to perform the
Operator’s Checks in Section III of this manual
andthe HP 8672A Operating and Service Manual,
These checks involvethe least amount of time and
can reveal much about overall operation. The
second and third levels of testing are done by per-
forming the Abbreviated Performance Tests (for
90% confidence) or the full Performance Tests.
Both of these tests are located in Section I'V.

8-11
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Troubleshooting (cont'd)

The specifications arelisted in Table 1-1. If a spec-
ification is only slightly out of limits, it can some-
times be brought into specification by an adjust-
ment. The procedures for all adjustments are in
Section V. References listed for each adjustment
indicate which service sheet to consult when the
adjustment fails. In general, it is also good prac-
tice to perform the troubleshooting checks for Ser-
vice Sheet 1 since they take only a few minutes and
reveal much about the instrument.

812
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Catastrophic Failures. Begin troubleshooting of
catastrophic failures by determining which of the
two instruments has failed (refer to Service Sheet 1
in this manual). If the FEU has failed, additional
troubleshooting information is contained in the
Service Sheets in this manual. If the Signal Gen-
erator has failed, refer to the HPR8724 Operating
and Service Manual,
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SERVICE SHEET 1 - ANALOG AND PULSE
MODULATION CIRCUITS

GENERAL

The HP 86728 Signal Generator System consists
of an HP 86724 Signal Generator and an HP
86720A Frequency Extension Unit. Theory of
operation and troubleshooting for the Signal Gen-
erator are covered in the HP 8672A Operating and
Service Manual. Theory of operation and trouble-
shooting for the FEIJ are covered in this section.

Figure 1-3 shows the relationship between the
Signal Generator and the FEU. This service sheet
covers the Analog and Pulse Modulation circuits
of the FEU. Service Sheet 2 covers the HP-IB and
front panel circuits. In addition, the troubleshoot-
ing information required to determine which of
the two instuments is not operating correctly is
included in this service sheet.

PRINCIPLES OF OPERATICON

Signai Generator System

The Signal Generator System uses a heterodyne
technique in the FEU to extend the standard 2 to
18 GHz range of the Signal Generator to a lower
limit of 10 MHz. This technique allows the system
to retain all of the capabilities of the Signal Gen-
erator while adding the additional frequency
range and pulse modulation capabilities of the
FEU. Refer to Table 1-1 for a list of the Signal
Generator System specifications as related to the
standard Signal Generator specifications.

The Signal Generator used in the system must
contain either Option 034 or 038. The major differ-
ences between a standard Signal Generator and
either an Option 034 or 038 Signal Generator are
as follows:

a. The 110 dB step attenunator is removed.

b. The circuits necessary to control a similar
attenuator in the FEU have been added (Option
034}, Or, atwo-position QUTPUTLEVELRANGE
switch is installed to control an FEU that doesnot
contain this attenuator {Option 038).

c. During low band operation, the Signal Gen-
erator FREQUENCY MHz display indicates the
10 MHz to 2 GHz output frequency.

d. Aisé, during low band operation, the RF
output from the Signal Generator to the FEU is

Service

from 4.1 to 6.2 GHz. This signal is heterodyned
with the 4.2 GHz oscillator in the FEU to provide

~ the 10 MHz to 2 GHz RF output from the FEU,

e. The circuits necessary to provide the down
convert and the +10 dB control signals have been
added,

Refer to the option description paragraphs in Sec-
tion T for additional information on the various
option configurations availible with the Signal
Generator System.

Frequency Extension Unit

The FEU is functionally divided into five major
sections. The following four are shown on this
gervice sheet:

1. Two RF paths. Alowband of 10 MHz to 1.999 999
GHz and a high band of 2t0 18 GHz.

2. The Automatic Leveling Control (ALC) circuits
{A10). The ALC in the FEU is only active dur-
ing low band operation.

3. The pulse modulation circuits (Al).

4. The three power supply circuits (Al, A9, and
AB).

The fifth section is the HP-IB and front panel
circuits that are covered in Service Sheet 2.

RF Paths

The RF signal from the Signal Generator is ap-
plied to the RF INPUT connector of the FEU. If
the high band path (without pulse modulation) is
selected, the signal passes through the CW/pulse
relay and the high band/low band relay and is
applied to the 110 dB step attenuator.

This attenuator is controlled by the Signal Gener-
ator signals applied to the FROM 8672A ATTEN
CONTROL connector. The specific signal corres-
ponds to the value displayed by the RANGE dBm
LEDs on the Signal Generator front panel. Note
that the Signal Generator does not contain an
internal step attenuator, Therefore, all of the 10 dB
steps of attenuation for the system are inserted by
the step attenuator in the FEU.

In the high band, the RF output level over a range
of +3 to ~10 dB (labeled dBm) is adjusted by the
Signal Generator OUTPUT LEVEL VERNIER

8-13
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SERWVICE SHEET 1 {cont'd)

control. This level is indicated on the Signal Gen-
erator meter relative to the RANGE dBm level
displayed.

if pulse modulation is selected in the high band,
the RF signal is applied through the CW/Pulse
relay to the bias tee and high band pulse modula-
tor. How the pulse modulation is performed is
covered later. The pulse output is then routed back
to the high band path. Note that there is no ALC
for the high band pulse output. Therefore, this
cufput is uncalibrated,

When the Signal Generator is tuned below 2 GHz,
the system switches to low band operation. Note
that the Signal Generator must sense the logic
signal Nhet (ground) in the FEU to enable it to
switch to low band. The Het On control signal is
then applied to the FEU and the high/low band
relay is activated. In the HP 8672A Operating and
Service Manual the Nhet and Het On logic signals
are shown on Service Sheet 7-A2.

With the low band path selected, the appropriate
4.21 to 6.2 GHz signal from the Signal Generator is
routed to the mixer in the FEU. This signal is
mixed with the 4.2 GHz output from the ¢ locked
oscillator to provide the 10 MHz to 2 GHz Jow band
output.

Inthelow band, the RF output level over arange of
+3 to -10 dB is adjusted by the FEU QUTPUT
VERNIER control. This level is indicated on the
FEU meter relative to the Signal Generator
RANGE dBm leve!l displayed. Also, in the low
band only, an additional +10 dBm of RF output is
obtained when the Signal Generator QOUTPUT
LEVEL controlissetto +10 dBm. A +10dB control
signal from the Signal Generator is applied to the
' +10 dB control circuit in the ALC loop.

The 4.2 GHz oscillator is phase locked with the
Signal Generator by the 100 MHz REF INPUT. Its
output is applied through the bias tee and low
band modulator to the ALC pin modulator. The
ALC inputto the pin modulator levels both the CW
and the pulse output from +13 t0 —120 dBm in the
10 MHz to 2 GHz range. The ouput of the mixer is
routed through a 40 dB isclation amplifier and
directional coupler to the step attenuator. Any-
timethe 4.2 GHz oscillator loses phase lock, the RF
UNLOCKED LED on the FEU front panel lights.
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FEU Automatic Leveling Control Loop (Low
Band Operation Only)

The major functional components ofthe ALC loop
are the crystal detector, the integrator, log ampli-
fier, reference amplifier, and the ALC pin modula-
tor. The RF output amplitude from the directional
coupler is detected by the crystal detector. The
integrator sums the detected output with a refer-
ence and outputs a control voltage. The current
output from the modulation driver is used to con-
trol the level of RF attenuation in the pin modula-
tor. Because of the non-linear characteristics of
the crystal detector and the pin modulator and
because the pin modulator must be current driven,
exfra cireuits are required in the basic ALC loop.
In addition, because the low band pulse output
must also be leveled, a digital sample-and-hold is
used to store the requested power output level.

The crystal detector’s output is linear with respect

to the RF output power it represents. The log

amplifier converts this relationship to a linear

voltage-to-dBm power characteristic, The integra-

tor sums the log amplifier output with the output

from the reference amplifier. The integrator out--
putis applied through the CW/pulse control logic

to the exponential amplifier and modulation

driver.

Aslong asthe ALC loopis operating properly and
the RF output is leveled, the sum of the log ampli-
fier output and the reference amplifier output is
very close to 0 Vde. As aresult, the output from the
high-gain integrator is held at the level necessary
to provide the requested RF power output.

The reference amplifier output can be modified by
the +10 dB control circuit and the vernier inputs
(local or remote). If the Signal Generator QUT-
PUT LEVEL RANGE switch is set to +10 dBm,
the +10 dB control signal is applied to the FROM
8672A ATTEN CONTROL connector. The +10dB
control circuit enables the FEU ALC to level low
band signals up to +13 dBm. In local operation,
the front panel vernier control is used to modify
the reference. In remote operation, this vernier
information is decoded by the HP-IB circuits and
used to modify the ALC reference.

When using low band pulse modulation, the ALC
loop is used to level the peak pulse power. This
powerisheldto+ 1 dB ofthe CW level at which the
system is set when the FEU is switched to pulse
modulation.
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SERVICE SHEET 1 (cont'd)

This leveling is accomplished by digitally sam-
pling and holding the output of the integrator.
When the FEU is switched to pulse modulation,
the Analog-to-Digital Converter (ADC) “control
enables the ADC to accept 80 kHz clock pulses.
The analog output of the integrator is converted to
its digital equivalent. The output of the ADC is
then clocked into Digital-to-Analog Converter
(DAC). The ADC control now disables the ADC
and the digital sample-and-hold is complete. The
analog output of the DAC is the same as the output
of the integrator when it was sampled. This value
is retained until the FEU is cycled out of and then
back into pulse modulation.

The CW/Pulse control logi¢ determines which
FET switch is active. During CW operation, the
continuously updated analog signal is applied to
the exponential amplifier. During pulse operation,
the stored analog output from the DAC is used.

The dBm meter and the LVL UNCAL LED are
used only in jow band CW operation. If the ALC
loop is unable to level the RF power, the unleveled
detector lights the LVL UNCAL LED and discon-
. nects the dBm meter. During pulse or high band
operation the meter is disconnected and the LVL
UNCAL LED is disabled.

Pulse Modulation

The FEU provides pulse modulated outputin both
bands. However, only thelow band pulse outputis
leveled. In both cases, an external pulse input to
the pulse modulator drive circuits is required.

The modulator drive circuits provide the signals
necessary to switch the selected pulse modulator
circuit on and off. To achieve rapid rise and fall
time on the RF output pulses a series/shunt type
modulator is used. The pulse on/off logic and
driver circuits provide the series drive to the bias
tee. The pulse modulation driver circuit provides
the shunt drive to the pulse modulator.

‘There are separate bias tees and pulse modulators
for the high and low bands. The drive signals are
routed to the selected pulse modulation path by a
relay controlled by the low band signal.

Power Supplies

The FEU contains the following three power
supplies: :

Service

a. The main power supply that supplies +24
Vde and +5 Vde throughout the instrument. I{ is
located on the A6 Motherboard Assembly.

b. The pulse driver power supply that supplies
+12Vdc, -12 Vde and +5.2 Vde to the pulse driver
board. It is located on the Al Pulse. Driver
Assembly.

¢. The ALC power supply that supplies +20
Vae and ~10 Vde to the ALC Amplifier Assembly
and some of the RF Path circuits. It is located on
the A9 ALC Power Supply Assembly.

TROUBLESHOOTING

General
-. CAUTION

DO NOT remove or insert any board
assembly with the instrument LINE
switch turned on. Always turn the
switch to OFF prior to removing or
inserting a board. There are some com-
ponents that could be damaged by tran-
sients generated when power is on.

Hftheinstrument is operating correctly in the local
mode but does not operate correctly during HP-IB
operation, begin troubleshooting by performing
the procedures on Service Sheet 2.

If the instrument is not operating correctly in the
local mode, begin troubleshooting by performing
the preliminary check and power on procedure
below., :

Preliminary Check and Power On Procedure

1. Verify the Signal Generator and the FEU are
correctly interconnected. Refer to Section 2.

2. Apply power to the Signal Generator. Refer to
Section 3 of the HP 8672A Operating and Ser-
vice Manual. If power cannot be applied to the
Signal Generator, troubleshoot it as directed in
the manual.

3. Setthe FEU LINE switch to ON. Verify the CW
LED lights. If power cannot be correctly ap-
plied to the FEU, perform the power on trouble-
shooting procedure below.

If power can be correctly applied to the system,
perform the Signal Generator Operational Verifi-
cation Test in Section 4.
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SERVICE SHEEY 1 {cont'd)

Test Equipment

Frequency Counter ................ HP b343A
Power Meter ... ... iiiinnn... HP 436A

Power Senisor ... viiriiiii e HP 8481A
Spectrum Analyzer ................ HP 85698
Diode Detector ... oL, HP 84728
Digital Voltmeter .................. HP 345BA
Pulse Generator ................... HP 83138
Oscilloscope ..o ot HP 17158A

FEU Power On Troubleshooting

Because the FEU power on troubleshooting re-
quires that the Signal Generator System be disas-
sembled, it should be performed only if power can-
notbe applied tothe FEU orif it is determined that
the FEU is faulty. The FEU has three separate
power supplies. It is recommended that the out-
puts of all three be checked in the following order:

NOTE

If any power supply requires adjusi-
ment, performthe adjustment procedure
for any assembly that uses the power
sunply outputs.

a. Main power supply

ABTP1 +510.4Vde
A6TP2  +24+1.4 Vdc

-

b. ALC power supply

A9TP1 -16=0.8 Vde
AYTP2  +20+0.7 Vde

¢. Pulse driver power supply

AITP3  +12+0.7 Vdc

ATTPT  +52+0.4 Vdc
A1TP14 12 40.7 Vde
AlITP15 -5.2%0.4 Vde

If any of the power supplies are out of {olerance,
refer to the applicable Service Sheet and correct
the problem before proceeding.

The following troubleshooting information is
based on the results of performing the Signal Gen-
erator Operational Verification Check in Section
4. Tt assumes that the system has power applied to
it and is ready to operate. When the first malfunc-
tion is encountered in the verification, refer to the
same check listed below for troubleshooting direc-
tions. For example, if the first malfunction indica-
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tion oceurs in the Power Check, refer to that check
in the troubleshhooting to determine the subse-
guent corrective action. It is very important that
the applicable check bereferenced atthe firstmal-
function indication because the corrective action
assumes that all previous indications are correct.

Frequency Check Troubleshooting

1. Ifthereis no cutput from the Signal Generator
System or if the frequency is incorrect, remove
the RF Input cable (W35) and check the output
from the Signal Generator. One of the following
three indications are possible:

a. No output from the Signal Generator.

b. Incorrectfrequency from the Signal Gen-
erator. In low band operation the output should
be from 4.21 to 6.2 GHz. In the high band the
frequency should be the same as that indicated
on the Signal Generator. If the Signal Genera-
tor will not tune below 2 GHz, check that the
ground input (Nhet) from the FEU (pin 3 of J1,
FROM 8672A ATTEN CONTROL;) is present
and that the cable (W36) has continuity.

¢, The output from the Signal Generator is
correct.

If a or b, troubleshoot the Signal Generator (refer
to the HP 8672A Operating and Service Manual).
Ifthe ground (Nhet)is not preserit, refer to Service
Sheet 9. If ¢, continue with step 2.

NOTE
Always check the power supply voltages

in the FEU before troubleshooting any
individual circuit.

2. If the output from the Signal Generator is cor-
rect, disassemble the Signal Generator System
and use a cable and adapters to connect the RF
QUTPUT from the Signal Generator to the
FEU,

NOTE

A good method of checking thelow band
RF path and ALC loop is to set the FEU
to 0 dBm in pulse complement mode. In
this mode, the RF path can be broken
and measurements made without chang-
ing the ALC levels.
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SERVICE SHEET 1 (cont'd)

3.

If there is no output in either band, check the
high band RF path through the FEU (refer to
Service Sheet 3 or 4). If there is no output or
incorrect frequency output in the low band

‘only, continue with step 4.

Check the frequency and output of the low band
RF path starting at the 4.2 GHz Oscillator
{refer to Service Sheet 3 or 4).

. If the High Band/Low Band Relay (K2) is not

activating, check the Het On signal to the FEU
(refer to Service Sheet 11). The Het On signal
from the Signal Generator is h1gh when in 1ow
band operation. :

Power Check Troubleshooting

1.

If the power output of the Signal Generator
System is incorrect, remove the front panel RF

Input cable (W34) and check the output of the

Signal Generator at 0 dBm in the high band.
Note that the power output normally reads 1 or
2 dB higher than the front panel indication.
Vary the Signal Generator VERNIER control
and verify the power output tracks the control.
If the output is incorrect, troubleshoot the Sig-
nal Generator, :

. Ifthe oﬁtput from 'the Signal Generator is cor-

rect, disassemble the Signal Generator System
and use a cable and adapters to connect the RF
OUTPUT from the Signal Generator to the
FEU.

. If the output is incorrect in both bands, the

problem is either the Step Attenuator in the
FEU or the control signals from the Signal
Generator. Vary the OUTPUT LEVEL control
from 0 dBm to ~110 dBm and check the input
control signals (refer to Service Sheet 3 or 4). If
the control signals are incorrect, troubleshoot
the Signal Generator, If they are correct, re-
place the Step Attenuator.

If the output is incorrect in the low band only,
the problemisin the AL.Cloop. Tomake a quick
check of the ALC loop for a major failure, vary
the OUTPUT VERNIER control on the FEU
and check the following test points;

a. Al0TP4 should be approximately 0 Vde
at +3 dBm and -6.2 Vdc at —12 dBm.

b. Al10TP9should remain at approximately
0 Vde.

c.. AI0TP7 should be approximately +0.25
Vdeat+3dBmand ~0.25 Vdcat~-12dBm. These
limits are valid only if A10R108 (MW) is cor-
rectly adjusted,

5. The RF path portion of the ALC loop can be

checked by putting the FEU into pulse/com-
plementmodetoholdthe ALC inputiothe ALC
pin modulator level.

6. If no major failure is located, perform the Low

Band Adjustment in Section 5 to determine the
faulty portion of the ALC circuit.

Pulse Modulation Check Troubleshooting

1.

If there are no pulse outputs in either band, the
problem is probably in the Pulse Driver
Assembly (Al). Refer to Service Sheet 5 for
troubleshooting information.

If there is a pulse output in only one band, the
problem is probably in the bias tee or pulse
modulator of the faulty band. This trouble
shooting information is also covered on Service
Sheet 7. In addition, relays A1K1 and A1TK2 on
the Pulse Driver Assembly or the Low Band {1)
input from Service Sheet 11 can cause this prob-
lem. Also, note that the CW/Pulse relay (K1)
switches to pulsein high band only. This func-
tion is controlled by A2CR43 on the Driver
Assembly (Service Sheet 11).

Ifthe FEU cannot level the pulse output in low
band, the problem is probably in the Digital
Sample-and-Hold circuit and related circuiis.
Refer to Service Sheet 7 for troubleshooting
information.

Phase Lock Check Troubleshooting

1.

If the REF UNLOCKED annunciator does not
light when the 100 MHz REF INPUT cable is
removed, either the annunciator or the 4.2 GHz
oscillator is faulty,

If the RF UNLOCKED annunciator lights dur-
ing normal operation, the 4.2 GHz oscillator is
probably faulty or out of adjustment.
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SERVICE SHEET 2 (cont'd)

If the program runs correctly, the FEU is operat-
ing correctly in remote, However, itis possible that
a problem exists in the Signal Generator. Some of
the remote functions that affect the FEU are cont-
trolled by the Signal Generator. For example,
although the step attenuator is in the FEU, the
attenuator setting must be sent to the Signal Gen-
erator. Refer to Section 3 of this manual for adddi-
tional information on programming the Signal
Generator System. Refer to the HP 8672A Operat-
ing and Service Manual to troubleshoot the Signal
Generator HP-IB circuits.

If the program is not running correctly, continue
with this procedure. Ifthe front panel meter is the
only malfunction in remote operation, skip to
step 9.

NOTE

If anincorrect result occurs in anyof the
following steps, refer to the applicable
service sheetand check the inputs to the
circuit that failed.

4. Probe A5U4 pins 6 and 9 with the logic probeto
verify that the one-shots are working, If they
are not, check if the handshake signals shown
in Figure 8-2 are present. Stop and restsart the
program as required to check these signals.

5. Probe A4U2 pin 5 to verify the pulse that
triggers the decoders is present.
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6. Verify A4U9B pin 9 (Listen flip-flop) is high,

7. Verify A4U4A pin 12 (Remote/Local logic) is
high.

8. Verify A5U5 pin 14 (Address Comparator)
pulses,

NOTE

The remote level circuits are located on
the A10 ALC Amplifier Assembly (Seruv-
tce Sheet 7).

9. Halt the program and send the following
command:

OUTPUT 728; “A1234”

10. Verify the inputs to the remote level DAC at
A10U15 pins 5,6, 7, and 8 are high.

11. Send the following command:
OUTPUT 728; “B1234”

12. Verify the inputs at A10U15 pins 5, 8, 7,and §
are low. If the inputs to the DAC are correct,
troubleshoot the remote level circuits on the
A10 ALC Amplifier Assembly. If the inputs
are incorrect, trace the signal back through
the A2 Driver Assembly to determine where
the control signal is lost.
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and sets DAV (data valid) low (true}.

handshake if addressed.

DATA DATA
oAy wNOLVALID NOT VALID
DATA '
VALID
LISTENER
READY
LISTENER f§ LISTNER
] A
NRED 0T REACY NOT READY
LISTENER
ACCEPTED
LISTENER { ISTENER
KDAC NOT ACCEPTED NOT ACCEPTED

Start with the talker waiting for the listener to release NRFD (not ready for data} indicating it is ready.
When the Hstener is ready, NRFD goes high (false}. The talker then places valid data on DIO1 through X108

NRFD then goes low (true) and the talker waits for the listener to indicate it has accepted the data (or ignored
it} by releasing the NDAC (not data accepted) to a high {false, i.e., data is accepted).

The talker sets DAV high (false) and again waits for the listener to release NRFD.

(NOTE that if ATN is true, all instruments on the bus must handshake regardless of whether they ave talkers,
listeners, or bystanders. Being in remote or local has nothing to do with handshaking.) If AN is false, they only

Figure §-2. Simplified HP-IB Handshake between a Talker and One Listener.
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