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POWER CABLE REFERENCE LINE

36-PIN CONNECTOR RACK MOUNTING KIT

Figure 1-1. Model 87468 and Accessories

FSDQK 12/2009 4/132



9

HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468

General Information

SECTION 1|
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains all information required
to install, operate, test, adjust and service the
Hewleit-Packard Model 8746B S-Parameter Test
Set. This section covers instrument identification,
description, options, accessories, specifications and
other basic information. Included with this manual
is the Operating Information Supplement which is
a reprint of the first three sections of this manual.
Figure 1-1 shows all of the equipment normally
supplied with the instrument for the standard
Model or Option 001 or 002. Table 1-1 in the
manual is the Table of Specifications.

1-3. INSTRUMENTS COVERED BY MANUAL

1-4. The Model 8746B S-Parameter Test Set car-
ries a nine-digit and one-letter serial number. The
first four digits form the serial prefix number. The
last five digits of the serial number form the
sequential suffix, unique to each individual instru-
ment.

1-56. This manual is directly applicable to instru-
ments with Serial Prefix numbers the same as those
listed on the title page. For instruments with Serial
Prefix numbers lower than those listed on the title
page, refer to Section VII. Important information
for correcting errors, and for adapting the contents
of this manual to cover instruments manufactured
after the printing of the manual, is provided in a
yellow Manual Changes supplement inserted under
the front cover of the manual. These supplements
are keyed to the manual’s print date and part
number, both of which appear on the title page,
and they are revised as often as necessary to keep
the manual current and accurate. To maintain the
manual as cwrrent and accurate as possible,
Hewlett-Packard recommends that you periodically
request the latest Manual Changes supplement.
Complimentary copies of these supplements are
available from all Hewlett-Packard offices.

1-6, For information concerning serial number
prefixes not listed on the title page or in a Manual
Changes supplement, contact the nearest Hewlett-
Packard office.

1-7. OPERATING INFORMATION
SUPPLEMENT

1-8. Packaged with this basic manual is an Opera-
ting Information Supplement which is a reprint of
the first three sections of this manual. This supple-

F5DQK 12/2009

ment should stay with the instrument for use by
the instrument operator. Additional copies may be
ordered through yvour local Hewlett-Packard office,

1-9. TABLE OF SPECIFICATIONS

1-10. Complete specifications are listed in Table
1-1. These specifications are the performance
standards or limits against which the instrument
may be tested. Use these limits when testing for
incoming inspection or at any time the perform-
ance of the instrument is in question.

1-11. SUPPLEMENTARY OPERATING
CHARACTERISTICS

1-12. Table 1-2 lists supplementary operating
characteristics. These values are not specifications,
but are included for the information of the user.

1-13. RECOMMENDED TEST EQUIPMENT

1-14. Table 1-3 lists recommended test equipment
for performance testing, troubleshooting, and
maintenance.

1-15. DESCRIPTION

1-16. The HP Model 8746B S-Parameter Test Set
contains the necessary microwave -circuits for
measuring all four s-parameters of an active or
passive two-port device from 0.5 to 12.4 GHz. The
Model 8746B is designed primarily to be used with
the Hewleti-Packard Model 11608A Transistor Fix-
ture. However, measurements on other microwave
devices may also be made by inserting the neces-
sary coaxial line-lengths in the rear panel reference
line. The Model 8746B is used with a compatible
phase-amplitude ratio indicator, such as the HP
Model 8410A Network Analyzer or Model B405A
Vector Voltmeter. Measwring circuits for each
s-parameter are automatically set with front-panel
pushbuttons or with remote-contact closures.
Attenuation of the incident RF signals can also be
set with front-panel pushbuttons or remote
contact-closures. Figure 3-4 is a diagram of the RF
circuits for the standard 87468,

1-17. OPTIONS

1-18. Figure 3-5 is a diagram of the RF circuits for
Option 001 and Option 002. The main difference
in the mstruments containing an option is that the
input and output cables going to the switch trees

1-1
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General Information

have been interchanged. Option 002 also removes
the 10-dB attenuators in the port couplers to
increase the signal level at the test port.

1-19. Option 001

1-20. The HP Model 8746B, Option 001, has a
signal level at the test port that is 10 dB higher

than the standard instrument for the same level of

RF power into the test set. This allows making
large-signal measurements on power transistors and
mixers.

1-21. Option 002

1-22. The HP Model 8746B, Option 002, has a
signal level at the test port that is 20 dB higher
than the standard instrument for the same level of
RF power into the test set. This option is usually
used for automatic measurement of large-signal
parameters or large dynamic-range measurement.
This option is normally limited to use in automatic
measurement systems since source-match and
refurn-match specifications are degraded in this
configuration.

1-23. ACCESSORIES SUPPLIED

1-24. A rack-mounting kit, a power cable (HP Part
No. 8120-1348), a reference line coaxial cable (HP
Part No. 11604-20021), and a 36-pin connector are
furnished with the 8746B. (See Figure 1-1.) The
rack-mounting kit contains all the hardware needed
to adapt the Model 8746B cahinet for installation
in equipment racks with standard 19-inch spacing.
Instructions for conversion to rack mounting are
included with the kit. The reference line coaxial

Model 87468

cable furnished will enable you to make transistor
measurements with the 8746B using the 116084
Transistor Fixture. When making microwave hard-
ware measurements other reference-line coaxial
cables may need to be substituted. Refer to the
paragraph entitled “Equipment Available® for fur-
ther information.

1-26. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-26. The Model 8746B must be used with a
phase-amplitude ratio indicator, such as the HP
Model 8410A Network Analyzer System or the
Model 8405A Vector Voltmeter,

1-27. EQUIPMENT AVAILABLE
1-28. Model 11608A Transistor Fixture

1-29. Transistors are tested with the Model 87468
by using an additional fixture, the Hewlett-Packard
Model 11608A Transistor Fixture (Figure 1-2).
Refer to the Model 11608A Operating Note for
operating instructions on this transistor fixture.

1-30. Other Reference Line Coaxial Cahles

1-31. The reference line ecoaxial cable furnished
with the 8746B allows transmission and reflection
tests to be made on transistors using the 11608A.
To make reflection measurements on microwave
hardware, the use of a shorter reference line (HP
Part No. 08745-20064) is recommended. Micro-
wave transmission measurements require the use of
a longer reference line (HP Part No. 08746-20031).
Unless the port spacing on the device under test is

Figure 1-2. Model 11608A Transistor Fixture Mounied on a Model 87468

1-2
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Model 8746B

the same as on the 8746, an additional component,
a Flexible Arm HP Meodel 11605A, will be neces-
sary.

1-32. Model 11605A Flexible Arm

1-33. If the port spacing of the device under test is
not the same as that of the Model 87468, a Flexi-

General Information

ble Arm, Hewlett-Packard Model 11605A, should
be used on one port of the device under test with
the other port connected to the 8746B. The Model
11605A consists of three rotary-arms connected by
three swivel-adapters. This configuration allows
almost any coaxial two-port device to be con-
nected to the 8746B.

Table 1-1. Model 87468 Specifications

Frequency Range: 0.5to 124 GHz.

Directivity: = 30 dB, 0.5 to 4.0 GHz
=26 dB, 4.0 to 12.4 GHz,

Source Mateh:'p < 0.13 ( < 1.3 SWR),
standard model only.

Return Match:2 p <0.13 (< 1.3 SWR),
standard model only.

Reference Plane Extension:
Adds 0 to 15 em (30 ¢m in transmission path) to
reference line; calibrated by digital dial indicator.
Indicator is adjustable for initial calibration.

Connectors:
RI Input: Type N lemale, stainless steel
Test Ports: APC-T lype
Reference and Test Channel Qutputs;
mates with APC-7 precision connectors,
Maximum Power to RF Input: 2 watis.
Insertion Loss: RF Input to Test Port,
Standard Configuration — Nominal 21 dB,
Option 001 — Nominal 11 dB,
Option 002 — Nominal 1 dB.

RF Input to Reference Channel Output — Nominal
30 dB.

Remote Programming:
Selecied by closing confact of 36-pin rear panel
connector to commaon.

S-Parameter Selection: By closing 2 contacts of
36-pin rear panel connector to common,

Incident Attenuation: By closing 3 contacis of
36-pin rear panel connector to common.

Rear-panel switch allows manual attenuator opera-
tion when s-parameters are remotely controlled.

Remote Requirements: Switch closure to common,
or use a transistor switch. Contact is'at 12 volts and
short to common will draw 12 maA. Noise immunity
= 2V peak.

Transistor Biasing:
Bias and bias sensing connections are made (o the
biasing networks built into the 8746B via the 36-pin
rear-panel connector.

Maximum Bias;
£100 Vde, 500 mA. Maximum current of 1 amp
when bias and bias sense eircuits are operated in
parallel.

Configuration;
Standard: Recommended for small-sisnal measure-
ments; has the optimum signal-to-noise ratio.

Option 001: Provides 10 dB higher power level at
test port. Enables large-signal parameler measure-
ments,

Option 002: Provides 30 dB higher power at the Lest
port and 10 dB greater dynamic range. Source and
Return Matech specifications are degraded. Recom-
mended for Automatic Network Analyzer Systems
only.

Power Requirements:
115V/230V £10%, 48 to 440 Hz, 110V A max.
Weight: Net 35 lbs (16,1 kg).

Dimensions: 5% inches high, 16% inches wide, 18%
deep (140 x 426 x 467 mm).

IEquiva!enl souwrce reflection coefiioient,
21 eflection coctficient of port used to terminate deviee under test,

Table 1-2. Supplementary Operating Characteristics

These values are not specifications but are typical per-
formance characteristics included for information of the
user.

Frequency Response (Amplitude and Phase Tracking):
1.5 dB, £ 7 degrees, 0.5 to 2.0 GHz
1.5 dB, ® 7 degrees, 2.0 to 8.0 GHz
2.5dB, = 7 degrees, 8.0 to 12.4 GHz.

Incident Attenuation:
0—70 dB in 10 dB steps. Attenuation is within £5%
of indicated value.

Test Port Spacing:
4.810 inches.

F5DQK 12/2009
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Model 87468

Table 1-3. Recommended Test Equipment

Instrument Type Critical Specifications Recommended Model Use v/ ‘
Sweep Oscillator Frequency: 0.5 to 12.4 GHz HP 8690A /B mainframe with PT
HP 86998 (0.11 to 4 GHg) P
HP 8691A/E (1 to 2 GHz) P
HP 8692A/B (2 to 4 GHz) P
HP 8693A/B (4 to 8 GHz) P
HP 8694 A/B (8 to 12.4 GHz) P
Network Analyzer No substitute may be used HP 8410A/8411A with P.T
HP 8412/3/4A
Flexible Arm Frequency: 0.5 to 12.4 GHz HP 116054 P
Impedance: 50 ohm coaxial
SWR of ports: <1.25
Insertion Loss: =2.5 dB
Sliding Load Frequency: 1.8 to 12,4 GHz HP 9054 P
Load SWR: =1.05
Coaxial Termination Frequency: 0.5 to 2.0 GHz HP 809 A, Option HO1 P
Load SWR: =1.01
Coaxial Short Frequency: 0.5 to 12.4 GHz HP 1156854 PT
Connector: APC.T
Oscilloscope Vertical Sensitivity: 25 mV/em HP 180A w/1801A & 1821a | P.T
Vertical Bandwidth: 500 kHz
Horizontal Sensitivity: 1V/em
Voltohmmeter Voltage Range: 300 volts HP 412A T,A 'r'y. ‘
Aceuraey: +5% </
Ohmmeter: One range not over 1.5V open circuit;
norover 1 mA closed cireuit for testing transistors,
Power Meter Range: -20 dBm to +10 dBm HP 4324 T
Compatible with Thermistor Mount
Thermistor Mount Range: -20 dBm to +10 dBm HP 4784 T
Compatible with Power Meter
XY Recorder Input Ranges: 0.1, 1, and 10V fin,, HP 70358 T
continuous vernier between ranges.
Zero Set: zero may be set up to one full-scale
indication in any direction from zero index.
Remote Operation Amphenol 36-pin connector with pin connections HP Part No. 08620-60037 T
Tester accessible
DC Ammeter Range: up to 1 ampere HP 428A T
Accuracy: £3%
Variable Voltage Range: 102 to 127 Vac General Radio WoMT3A T,A
Transformer or Superior Electric UC1M
i i
NOTE
P = Performance Test; A = Adjustments: T = Troubleshooting ‘0-.’
1-4
e e |
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Instaliation

SECTION 11
INSTALLATION

2-1. INITIAL INSPECTION
2-2. Mechanical Check

2-3, If damage to the shipping carton is evident,
ask that the carrier’s agent be present when the
instrument is inpacked. Inspect the instrument for
mechanical damage. Also, check the cushioning
material for signs of severe stress.

2-4. Electrical Checks

2-5. The electrical performance of Model 87468
should be verified on receipt. A performance test
suitable for incoming inspection is given in Section
IV, Performance Test. Equipment required for the
performance test is listed in Table 1-3,

2-6. Claims for Damage

2-7. If the Model 87468 is mechanically damaged
in transit, notify the carrier and the nearest
Hewlett-Packard office immediately. Retain the
shipping carton and packing material for the car-
rier’s inspection. The HP office will arrange for
replacement or repair of your instrument without
waiting for claims settlement against the earrier,

2.8. Before shipment, this instrument was in-
spected and found free of electrical and mechanical
defects. If there is any deficiency, or if the electri-
cal performance is not within specification, notify
your Hewlett-Packard office.

2-9, PREPARATION FOR USE

2-10. Power Reguirements

2-11. The Model 8746B requires a power source of
115 or 230 Vac £10%, 48 to 400 Hz, single-phase
power, Power consumption is less than 110 VA,
2-12. 115/230 Volt Operation

2-13. This instrument has a power module that is a
combination of power-cable receptacle, fuse
holder, and input-voltage switch., To change the
input voltage circuit proceed as follows:

a. Remove power cable,

b, Slide clear plastic cover of module to left.

¢. Pull out on handle marked “FUSE PULL™.

F5DQK 12/2009

d. Remove fuse.

e,  With a serewdriver or pointed tool, move
the switch arm with the arrow to 115 or 230 posi-
tion. The right-hand position is for 115 volt input
and the left-hand position is for 230 volt input.

f. Replace fuse with a fuse of correct value.
¢,  Slide clear plastic cover to right.
h. Replace power cable,

2-14. THREE-CONDUCTOR POWER CABLE

2-15. To protect operating personnel, the National
Electrical Manufacturers Association (NEMA) rec-
ommends that the instrument panel and cabinet be
grounded. All Hewlett-Packard instruments are
equipped with a 3-conductor power cable which,
when plugged into an appropriate receptacle,
grounds the instrument, The offset pin on the
3-prong connector of the power cable is the ground
wire,

2-16. To preserve the protection feature when
operating the instrument from a 2-connector out-
put, use a 3-prong to 2-prong adapter and connect
the pigtail on the adapter to ground.

2-17. OPERATING ENVIRONMENT

2-18. The normal operating environment for the
Maodel 87468 is room temperature (25 degrees C),
but it will operate to its specified performance
from 0 to +55 degrees C. It will operate in any
humidity up to 95%.

2-19. The instrument cabinet has plastic feet for
bench operation. The plastic feet are shaped to
make full-width modular instruments self-aligned
when stacked,

2-20. STORAGE AND SHIPMENT
2-21. Packaging

2-22. Original-Type Packaging. Containers and
packing materials identical to those used by the
factory are available through your nearest Hewlett-
Packard office. Remove the rear-panel reference
line, wrap it separately, and include it in the ship-
ping container, If the 87468 is being returned for
servicing and repair, attach a tag indicating type of

2-1
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Installation

service required, full return address, and full instru-
ment serial number. Also mark the box
“FRAGILE™ to assure careful handling. In any cor-
respondence regarding your instrument, refer to
the instrument by its full HP model number and
serial number.

2.23. Other Packing Materials. The following gen-
eral instructions should be used for repackaging
with commercially available materials:

a. Remove the rear-panel reference line,
wrap it separately, and include it in the shipping
container. Wrap the instrument in heavy paper or
plastie. (If shipping to a Hewlett-Packard service
office or center, attach a tag indicating the type of
service required, return address, model number,
and full serial number.)

2-2
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Model 8746B

b. Use a strong shipping container. A double-
wall carton made of 350 lb. test material is
adequate.

¢, Use enough shock-absorbing material (3
to 4 inch layer) around all sides of the instrument
to provide firm cushion and prevent movement
inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely.

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

10/132
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Operation

SECTION 111
OPERATION

3-1. INTRODUCTION

3-2., The combination of the Model BT746B
S-Parameter Test Set with its accessory fixtures
and adapters, a signal source, and a compatible
phase-amplitude ratio indicator, such as the HP
Model 8410A Network Analyzer or Model 8405A
Vector Voltmeter (see Figure 3-1) make up a sys-
tem for measuring s-parameters of almost any
transistor or device. These measurements can be
performed at single frequencies or at swept fre-
quencies, from 0.5 to 12.4 GHz. When used with
the HP Model 8405A Vector Voltmeter, measure-
ments are limited to single frequencies of 1 GHz or
less. The Model 8746B can be used at frequencies
below 500 MHz; however, coupling attenuation of

the internal directional couplers increases by about
6 dBfoctave and source and return match are de-
graded below about 150 MHz. For 87468 Options
001 & 002, the RF signal at the TEST port in-
creases 6 dB/octave below 500 MHz when the
signal level at the reference chamnel is kept con-
stant. Consequently, when making measurements
below 500 MHz the input level should be moni-
tored closely. Make sure power limits are not ex-
ceeded when increasing power to get a reading on
the display indicator. For Option 002, place a 3-dB
pad at the RF INPUT connector for a better
impedance match at low [requencies when meas-
uring active devices. This pad will reduce the
possibility of low frequency oscillation with active
devices under test.

e R
' i
i i
H DC BIAS |
1 SOURCE :
: |
L] 1
A i, el ol -—— -
'BIAS INPUT
¥ s e -
| |
R l— [—
SIGNAL INPU1F' a14s6 ! . DEVI CE
SOURCE S-PARAMETER | ADAPTER UNDER
TEST SET | ! TEST
\C— F—]
I
I J
| SWEEP RE'FERENCEl iTES!
|UI.ITP!.IT
IARIAEE PHASE-AMPLITUDE
I FOR B412A RATIO INDICATOR
| e e B HP BAOSA
| HP S410A/34124/1
| BAL3ABALAA
! -
| PHASE! iN‘I‘lPI.I.II.IDE
| NP, JW—" e
| EXT | VERT — VERT |
| HORIZ | |
4 _ INPUT i OSCILLOSCOPE !
_____ 1 DISPLAY *%
| |
i I
| E S A T
*Adapter, such as HP 11608 A Transistor Fixture for testing transistors or HP 116805A Flexible Arm when testing microwave hardware,
V#For swept-irequency measurements with 8410A B413A,

Figure 3-1. Block Diggram of Equipment Setup for S-Parameter Measurement
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Operation

3-3. PANEL FEATURES

3-4. Front and rear panel controls, connectors,
and indicators are described in Figures 3-2 and 3-3.
In these figures the numbers on the illustration are
keyed to the description numbers.

3-5. OPERATING PRECAUTIONS
3-6. Maximum RF Power

3-7. Power in excess of 2 watts, either into the RF
INPUT jack or returned from an active device
under test into PORT 1 or PORT 2 may damage
the instrument. Also, do not exceed the input
power limit of the associated network analyzer.

3-8. RF Power to Test Device
CAUTION

Do NOT use excessive RF input power to
the device under test. Too much RF may
cause the transistor to oscillate. If the
collector current varies with RF input
power, investigate the possibility of oseil-
lation.

3-9. On all models of the 87468, power to the
device under test may be decreased using the
internal step-attenuator without reducing reference
channel output. When the standard 8746B internal
step-attenuator is set to zero, power to the device
under test is approximately 21 dB below RF input
level and power at the reference channel is approxi-
mately 31 dB down. For Option 001, when the
attenuator is set to zero, power to the device under
test 1s approximately 11 dB below the RF input
level. For Option 002, when the attenuator is set
to zero, power to the device under test is at the
same level as the RF input. For both Options 001
and 002, with the power at the reference port held
constant, power to the device under test increases
at approximately 6 dBfoctave below 500 MHz. RF
circuits for the standard model 8746B in all
s-parameter configurations are shown in Figure 3-4.
The same circuits for Options 001 and 002 are
shown in Figure 3-5.

3-10. Maximum DC on RF Lines

3-11. DC voltages on the inner conductor of the
fransmission lines in the Model 8746B must not
exceed £100 volis as the insulation of the internal
capacitors may break down. Do not draw more
than 0.5 amp on either Bias or Bias Sense leads.

3-12. OPERATOR’S CHECK

3-13. To check the 8746B operation, set up to
calibrate the system for a measurement. Observe
the calibration trace. The 8746B is operating

3-2

Model 57468

properly if the amplitude variations in the calibra-
tion trace are less than 2.5 dB' and the 87468
pushbuttons function normally. If the 87468 will

not calibrate properly, refer to Section VIII, Ser-
vice.

3-14. OPERATING INSTRUCTIONS

3-15. General Measurement Description

3-16. The Model 87468 S-Parameter Test Set may
be used to make measurements with several com-
binations of complementary equipment. A simpli-
fied block diagram of a test setup is shown in
Figure 3-1. The display indicator is & phase-magni-
tude ratio indicator, such as the HP 8405A or the
HP B410A/8411A with 8412A, 8413A with an
external oscilloscope, or 8414A plug-in. Instrue-
tions for using the 8410A system are given in
Figures 3-9 and 3-10. These instructions can he
modified for use with the 8405A by referring to
the Operating and Service Manual for the 8405A
and adapting the instructions for single-frequency
operation at lower frequencies. Transistors are
tested by connecting the HP Model 11608A Tran-
sistor Fixture to the 8746B and inserting the
transistor under test in the 11808A. Other compo-
nents also may be tested in the 11608A, providing
the physical limits of the 11608A are not
exceeded. Consuli the nearest Hewlett-Packard
office. Microwave hardware may be connected to
the S-Parameter Test Set by accessories, such as the
Model 11605A Flexible Arm.

3-17. The following general outline explains the
steps necessary when making measurements with
any combination of equipment. These instructions
are the same for both the standard and Option 001
and 002 models of the 8746B.

a. If swept-frequency phase measurements
are to be made, the reference and test channel
line-lengths must be equal. The length of the
reference channel is adjusted by varying the
REFERENCE PLANE EXTENSION and the
length of the REFERENCE LINE coaxial patch
cable on the rear panel. The REFERENCE LINE
can be removed and other length reference lines
(see Figure 3-6) can be installed to approximately
equalize the test and reference channel line lengths.
To best utilize the REFERENCE PLANE EXTEN-
SION range, install one of the following REFER-
ENCE LINE coaxial patch cables:

TRANSISTOR FIXTURE (11608A): Use HP Part
No. 11604-20021 included with 87468.

1., -
Motehes of 1 dB at approximately TO0 MMz are normal, They are

caused by resonances of RF chokes In the bias input leads.

4

F5DQK 12/2009

12/132



HP 8746b 0.5-12.4 GHz S-parameter test-set
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MICROWAVE HARDWARE:
Reflection: Use HP Part No. 08745-20064.

Transmission with Device Under Test Termi-
nated in an HP 11605A: Use HP Part No.
0B746-20031.

Note

When using the 11605A the accuracy of
the measurement may be degraded due to
mismatch. Use a 10 dB isolating attenua-
tor (see Figure3-10)to reduce mismatch.

CALIBRATION

b. Calibrate the system for s-parameter meas-
urement by terminating the 11608A with a short
or through-line calibrator. When measuring micro-
wave hardware, calibrate the 87468 with a coaxial
short connected to the test port for reflection
measurements or a through-line calibrator consist-
ing of a 11605A connected between the test ports
for transmission measurements.

1. Balance the electrical length of the refer-
ence and test channels by adjusting the
REFERENCE PLANE EXTENSION to
obtain the least phase change with fre-
qguency indication on the display indica-
tor.!

2. Adjust the controls on the display indica-
tor for a display indication corresponding
to the calibrator being used as shown in
Table 3-1.

Tabie 3-1. Calibrator Display Indications

S-Parameter Calibrator Magnitude Phase
$11:592 Short 1.0 180"
32 1 312 Thru-Line 1.0 Do
MEASUREMENT

c. Remove calibrator and connect the device
under test. If a transistor is to be tested, it must be
biased properly. Refer to paragraph 3-18
for transistor-biasing instructions.

d. Measure the parameter of the device
under test. Additional accuracy may be obtained
by compensating for the directivity error as de-
scribed in Application Note 117-1, “Microwave

1R~-(er 1o HF Application Note 117-2 “Stripline Component Moeas-

wrements with the Model 8410A Network Analyzer', oblainable
free from any Hewlett-Packard office, for operating instiuctions
concerning other instruments in the measurement svstem.

Operation

Network Analyzer Applications.” This note gives
general Network Analyzer techniques while Appli-
cation Note 117-2, mentioned earlier, gives specific
8746B applications.

Detailed procedures for both calibration and meas-
urement with either transistors or microwave hard-
ware are shown in Figures 3-% and 3-10.

3-18. Transistor Bias Supply Connection
and Adjustments

3-19. A transistor under test may be biased by
either a HP Model 8717A Transistor Bias Supply or
by a dual de-power supply. Instructions for con-
necting and adjusting these power supplies are
given in the following paragraphs. An 87468
simplified internal-bias circuit is shown in Figure
3-8. Before connecting any bias the following steps
should be performed:

a. Determine maximum allowable voltages
and cuwrrents for both the input and output ecireuits
of the transistor under test.

b. Draw simplified circuit of transistor in
test fixture. Label input circuit “port 1 circuit”
and output circuit “port 2 circuit”. The ecommon
point between the two circuits is chassis ground.

¢. Determine the polarities of the inpuf and
output circuit (bias) voltages.

d. If a Model 8717A is used for bias, refer to
the following paragraph. If a dual de-power supply
is used for bias, refer to paragraph 3-21.

CAUTION

AVOID BIAS SUPPLY SWITCHING
TRANSIENTS DURING TESTING! Turn
down bias-supply voltages or currents be-
fore switching bias-supply meter func-
tions. Also, turn down the input circuit
contrel and then bring it up to operating
conditions rather than merely switching
the bias supply output off and on. If
supplies are merely switched on, switching
transients may damage sensitive transis-
tors. If the power supplies are pro-
grammed, include a zero-voltage or zero-
current program step between each volt-
age or current setting,

3-20. Bias Using the HP Model 8717A. On the HP
Model 87T1TA, bias and bias-sensing connections
are selected by means of 8717A front-panel
switches. A cable, fumished with the 8717A,
connects the 8T717TA to the 8736B rear-panel
REMOTE INPUT connector. If no cable is
available the necessary connections are given in

3-3
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Operalion Model 87468

FRONT PANEL

.|

1

'o REFERENCE PLANE EXTEMNSION (CM). Crank o INCIDENT ATTENUATION pushbuttons. Selects
controls internal line-stretcher to vary electrieal test channel power level to device under test in 10 dB t‘
distance from RF INPUT to REFERENCE channel steps. Power in reference channel is not affected. To
output. Used to equalize test and reference channel protect device under test INCIDENT ATTENUA.
signal path lengths for phase calibration. Permits TION resets to 70 dB when first turned on in manual

moving reference plane by 15 cm. operation. This occurs whenever instrument is turned

on, either manually or by a power resumption,

ZERO thumbwheel is used for selting reference indi- o LIME. Combination line power switeh and power on
cation on counter without changing line length. In- indicator,

serted line length is twice the reading in centimeters.

Counter indicates up to 15 em while the line stretcher o PORT 1 and PORT 2 test ports. Makes RF connec-

moves 30 cm. Counter indicates relative position of tions Lo device under lest or to a test fixture, APC-T
reference plane directly in centimeters for reflection type! B0-ohm precision T mm sexless connector,
measurement.

CAUTION

Support weight of device under lest, Do not

o S-PARAMETER pushbuttons. Select s-parameter to apply extra weight to test fixture.

be measured. Pushbutton glows, indicaling s-param-
eter being measured. To protect device under test,
S-PARAMETER resets to S99 when first turned on in 1
manual operation, This occurs whenever instrument is for important information about use and ¢are of APC-7 eon-
turned on, either manually or by a power resumption. neetors,

Amphenol RF Division, Danbury, Conn, See paragraph 3-31

Figure 3-2. Front Panel Features
34
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Model 87468

Operation

) o

L5

REAR PANEL

outputs to phase-amplitude ratio indicator. These are
APC-7T 50-0hm precision T-mm hybrid connectors,
The REFERENCE channel connector is mechanically
floating to assure alignment with 8411A Harmonic
Frequency Converter of 84104 Network Analyzer.

REFERENCE LINE. May be replaced with a longer
section of rigid coaxial cable to extend the range of
the REFERENCE PLANE EXTENSION to any de-
sired length.

9 Power Cable Connector. NEMA type with offset pin

connected to 87468 cabinet. Power requirements:
115 or 230 Vac *10%, 48 to 440 Hz, 110 VA
maximum.

Power Module Assembly. Contains ac power cable
connector, fuseholder, a fuse-removal handle, and a
115-230 volt input-voltage switch. Number opposite
ac input-voltage slider gives correct line fuse rating.

MANUAL-REMOTE Switch. Controls operation of
INCIDENT ATTENUATICN pushbuttons only,
When in MANUAL position, attenuation is selected
only by front-panel pushbuttons. When in REMOTE
position, attenuation selection is by contact closure
only if remote operation is alse programmed by con-
tact closure,

o REFERENCE and TEST. Reference and Tesl channel 0 REMOTE INPUT. Acccpts contact-closure type re-

mote programming to select s-parameter to be meas-
ured and incident altenuation of signal to device
under test. Nominal voltage from the 8746B when
the contact is open is 12 Vde. Maximum current from
the 87468 when contact is short-cirenited is 12 mA.
Also accepts de bias for device under test. Maximum
bias voltage 100 Vde. Maximum bias current 500 mA.

Serial Number Plate. Complete serial number in-
cluding prefix should be included in any correspond-
ence concerning the 87468.

0 RF INPUT. Input for RF signal that is applied to the

device under test. Frequency range is 0.5 to 124
GHz. Maximum power level is 2 walts. Connector is
50-chm type N and mates compatibly with type N
connectors whose dimensions conform fo MIL-
C-39012 and MIL-C-T1. (See dimension drawing be-

o 0.316 MIN.
0.320 MAX,

LSS

0.063 MIN,
0.066 MAX,

0.207 MAX.

F5DQK 12/2009

Figure 3-3. Rear Panel Features
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Figure 3-5. Option 001 and 002 RF Circuits
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Operation

Table 3-2. If the 8717A is used, refer to its
Operating and Service Manual for full details
concerning operation of the 8717A. Set the front
panel switches on the 87T17A to correspond to the
transistor to be tested. To apply bias to the
transistor under test, perform the following:

CAUTION

These instructions are for bipolar
transistors (PNP or NPN). Some FET
transistors may be damaged by applying
bias in this order, while this is the proper
order for other FET’s. The order of
applying bias depends upon the type of
FET. Therefore, always read the
manufacturer’s biasing instructions before
testing transistors. Good practice is to try
yvour procedure on a similar, but
inexpensive transistor, first.

a. Make Bias and Bias Sense connections
from 8746B to 8T17A output. If the 87TLTA
interconnect cable is not available, make up a cable

Model 87468

using the connector furnished with the 8746B.
Normally port 1 circuit is used for the input-bias
circuit and port 2 for the output-bias circuit.
Direction of RF signal flow depends upon the
parameter measured.

b. Set 8717A voltage METER FUNCTION
switch to V.g.pg position and adjust Vop . pg
AMPL control fully counterclockwise.

e¢.  With no transistor or calibrator installed,
turn 8717A on.

d. Adjust 8717A V. 5 AMPL control to
0.1 to 0.3 voltst.

CAUTION
I Cegps s set below 0.1V,
base-collector junction may become

forward-biased and draw excessive reverse
current. This may damage the fransistor
under test.

IIE difficulty is found when setting 0.1 to 0.3 voliz, contact your
nearest Hewlett-Packard oifice for further information,

Flexible Arm.
HP Part No. 0B746-20031

HP Part No. 11604-20021

Used for microwave hardware trans-
mission measurements with 11605A

Used with 11608A Transistor Fixture.

Used for microwave hardware reflec-
(\ tion measurements referenced to the

'¢?“_. front panel.
/-1
{\.

HP Part No. 0874520064

Figure 3-6. Reference Line Coaxial Patch Cables

3-8
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e. Turn the 87T17A bias off.

f. BSet 8717A I; ; AMPL/RANGE control
fully counterclockwise,

g. Set I o LIMIT(MA) current-limit switch
to 5, 50, or 500 mA position to protect the
transistor under test.

h. Place the transistor under test in the
11608A with the input lead to the left and the
output lead to the right.

Operation
m. Turn the I; . AMPL control fully coun-
terclockwise.

n. Turn V. AMPL control down to 0.1 to
0.3 volts.

0. Turn BIAS off.
3-21. Bias Using a Dual DC Power Supply. Tran-

sistors may also be biased using a dual de-power
supply. Additional circuitry to protect the tran-

sistor under test may be needed. Protection circuits
may take the form of diodes between the base and
emitter and/or a series current-limiting resistor in
the emitter or base lead. The particular circuit used
will vary with the transistor used.

| i. Hold the fransistor in contact with the
stripline by closing the 11608A lid.

j- Turn BIAS on. Adjust V. AMPL control
to desired output voltage.

3-22. Note that the bias supplies can be connected
with either the input or output circuit vollage
connected to either port terminal. The input bias
voltage is normally connected to the port 1 Bias
and Bias Sense terminals and the output circuit
voltage connected to port 2 Bias and Bias Sense
terminals (see Figure 3-8). This convention will
also make the normal (forward-gain) signal (891)
flow from the left to right when the 11608A
Transistor Fixture is used. When using the 11608A,
or any other application where the bias supply can
be shorted readily, the bias supply should be
current-limited.

k. Set current METER FUNCTION switch
to monitor 1; o and adjust I ; AMPL/RANGE
control to desired collector current.

I. Make fransistor
instructed in Figure 3-9.

measurements as

| ’ CAUTION
If bias is not turned down before pushing

BIAS switch to off, transients may
damage sensitive transistors.

i Table 3-2 Remote Input Connector Pin Functions

Pin Number Funection
| 1 Chassis Ground
2 Port 2 Bias (connect to output circuit bias)
3 Port 1 Bias {connect to input circuit bias)
6 Remote S-Parameter Select (**17 bit)
15 Remote Attenuation Select (10 dB bit)
16 Remote Attenuation Select (40 dB bit)
17 Remote Operation Enabling (short to pin 18 or 36)
18 Common Logic Ground
19 Chassis Ground
20 Port 2 Bias Sense (output circuit bias sensing)
21 Port 1 Bias Sense (input circuit bias sensing)
. 24 Remote S-Parameter Select (2™ hit)
‘ 33 Remaote Attenuation Select (20 dB hit)
I 36 Commeon Logic Ground
All Others No connection
l 3-9
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Operation

If a greater current-carrying capacity on the Bias
lead is needed, parallel the Bias and Bias Sense
leads. However, remote bias-sensing may be de-
graded. See the following caution.

CAUTION

If the Bias Sense lead is used to carry cur-
rent, its bias-sensing function will be de-
graded by the voltage drop due to the cur-
rent flow.

3-23. Connect the power supply to the 8746B.
Adjust the power supply as follows:

a. BSet both power supplies to zero volts out-
put and turn both on.

CAUTION

Limit the current on each Bias and Bias
sSense lead to 0.5 amp to avoid burning
out the 1/2 amp fuse in the leads.

b. Place the transistor to be tested in the
11608A with the input lead to the left and the
output lead to the right.

e. Hold the transistor in contact with the
stripline by closing the 11608A lid.

d. Set the supply connected to the output
circuit to obtain the desired collector-emitter
(drain-source) voltage. If a stabilizing resistor is
used, set supply to desired voltage plus the voltage
drop across the stabilizing resistor. (Do NOT use
remote sensing with a stabilizing resistor.)

e. Adjust the voltage from the supply con-
nected to the input circuit until the desired collec-
tor (drain) current is obtained. Recheck voltage set
in step d. When operating with power applied to
the transistor over an extended period of time, this
supply may have to be readjusted slightly to main-
tain the desired collector (drain) current.

f. Make Transistor
structed in Figure 3-9.

Measurements as in-

3-24. REMOTE OPERATION

3:25. The 36-pin connector, REMOTE INPUT,
used for biasing, also provides contacts for remote
selection of manual/remote operation, s-parameter
selection, and incident attenuation (see Table 3-2).
To use the 8746B remotely, pin 17 of J6 (RE-
MOTE INPUT) jack must be shorted to the com-
mon (pins 18 or 36).

3-10
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3-26. Remote S-Parameter Selection.,In the re-
mote mode the s-parameter selection is made by
means of pins 6 and 24. Connect for the desired
s-parameter as shown in Table 3-3.

Table 3-3. Remote S-Parameter Selection

Truth Table
Pin 18 or 36 to:
Parameter to
be Measured PIN24 | PINB Pushbutton Lit
S“ Open Open 349
SIZ Open Closed 312
32 i Closed | Open 52 i
522 Closed | Open 322

NOTE: Pin 17 must be shorted to common (18 or §6) to
select remoie operation.

Selecting remote operation enables remote
s-parameter select pins 6 and 24, and disables the
s-parameter pushbuttons.

3-27. Remote Attenuation Selection. The MAN-
UAL-REMOTE switch controls operation of
INCIDENT ATTENUATION pushbuttons only.
When in MANUAL position, incident attenuation
is selected by front-panel pushbutton only,
whether pin 17 of J6§ REMOTE INPUT connector
is shorted to common or not. When in REMOTE
position, incident attenuation is selected by front-
panel pushbuttons if pin 17 is not shorted to
common or by contact closures on the 36-pin
connector only if pin 17 is shorted to common.

3-28. Remote Operation Requirements

3-29. The 8746B supplies approximately +12 Vde
when remote circuit is open and 12 mA of current
flows when the contact is closed. Noise on the
remote control lines should not exceed 2 volts
peak.

W ¢
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Table 3-4. Remote Attenuation Selection Truth Table

Pin 18 or 36 to:
Attenuation 10 dB bit"” “20 dB bit" “40 dB bit" Pushbutton Lit
Pin 15 Pin 33 Pin 16
0dB DOpen Open Open 0de
10 dB Closed Open Open 10 dB
20 dB Open Closed Dpen 20 dB
30 de Closed Closed Dpen 30 de
40 dB Open Open Closed 40 dB
50 dB Closed Open Closed 50 dB
60 dB Open Closed Closed 60 dB
70 dB Closed Closed Closed 70dB
MNote: Pin 17 must be shorted to eommon (18 or 38} and REMOTE-MANUAL switeh in REMOTE to seleet INCIDENT
ATTENUATION remotely,

3-30. OPERATOR’'S MAINTENANCE
3-31. Care of APC-7 Connectors

3-32. RF connections to and from the device
under test, and to phase-amplitude ratio indicator
are made with APC-7 type 50-ohm, 7-mm con-
nectors. These connectors should be handled with
particular care since continuity through APC-7
connectors is obtained by end-to-end contact of
the inner and oufer conductors. Consequently, the
electrical performance of the connector is largely

dependent upon the condition of these exposed
surfaces,

3-33. Important recommendations about the
handling and care of the APC-7 connectors are
given in Figure 3-11. The part of an input con-
nector that is most likely to be damaged is the
inner conductor contact. Since it protrudes slightly
beyond the plane of electrical contact, any wiping
action of one connector across the other can dam-
age the contact enough to cause a discontinuity.
The risk of this kind of damage can be minimized
by always having the coupling sleeves on the input
port connectors fully extended.

3-34. Replacement inner-conductor contacts are
available from Hewlett-Packard (Part No.
1250-0907), and from Amphencl RF Division,
Danbury, Conn. (Part No. 131-129).

3-35. Observe the following precautions when re-
placing an inner conductor contact:

a. Do not disassemble the connector.

b. Do not apply more than slight inward pres-
sure to the inner conductor.

¢. Do not apply any twisting force to the inner
conductor.

F5DQK 12/2009

d. Do not attempt to repair contacts.
e. Do not re-use contacts.

3-36. Because of the above considerations, contact
removal should NOT be attempted with ordinary
hand tools. Only the Hewlett-Packard self-position-
ing, hypodermic-action, contact extractor tool
(Part Number 5060-0236)! should be used. This
tool exerts no appreciable inward pressure and no
twisting force on the inner conductor. Instructions
for removing contacts are supplied with the tool.

3-37. No tfools are required to install a replace-
ment contact. Insert the contact gently by hand,
applying only enough inward pressure to snap it
into place. Then check for proper installation by
inspecting the contact for even spacing of its four
segments. Also, test for normal spring action by
applying light inward pressure against the end of
the contact with a pencil eraser. As the pressure is
released the contact’s spring action should cause it
to move outward. If not, the contact is defective
and should be replaced.

3-38. The coupling mechanism of the front-panel
port couplers includes the coupling nut and the
two-piece coupling sleeve assembly shown in Fig-
ure 3-11. Both of these parts can be replaced using
the procedures in Section VIII, Service.

3-39. Fuses

3-40. AC Line Fuse, Protection for the instrument
is provided by fuse F1 located in the power mod-
ule at the rear panel of the instrument. To change a
fuse proceed as follows:

1. Remove the power cord from the power
mocdule,

1Ps.'r1. of APC-T Connector Tool Kit, HP 11591 A,

3-11
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Operation

2. Slide the clear plastic cover all the way to
the left.

3. Remove the fuse by pulling up on the
handle to the right and just below the fuse.

4. Replace the fuse with a fuse of the proper
value:

115V: 1 ampere standard-blow, HP Part
Number 2110-0001
230V: % ampere standard-blow, HP Part
Number 2110-0012

3-41. Bias and Bias Sense Fuses. Each Bias and
Bias Sense lead for each port coupler is fused with
a 0.5 amp fuse. To replace these fuses proceed as
follows:

1. Turn off the bias supplies.
2. Remove the front top cover of the 8746B.

3. Trace the wires from coupler involved to
the fuse block.

4. Remove fuse and replace with a 1/2 amp
fuse (HP Part No. 2110-0012).

3-42. Line Switch Bulb Replacement

3-43. The bulb housed in the LINE switch push-
button indicates that line power is applied to the
Model 8746B. This bulb may be replaced without
unserewing the switch retaining ring. To replace
the bulb, disconnect the power cord and pull the
pushbutton straight out. Figure 3-7. is an ex-
ploded view of the pushbutton/bulb assembly.

3-12
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Model 87468

OFF-0ON
IMDICATOR
LINE

@

LAMP FOR 51
12140-0244)

Figure 3-7. Line Switch Bulb Replacement

Remove the bulb by grasping the bulb skirt with
the fingernails or a pair of long-nosed pliers and
pulling while holding the pushbutton. The HP Part
No. for a replacement bulb is listed under DS1
(chassis) in the Table of Replaceable Parts, Section
VI. Install a replacement bulb by inserting the bulb
into the pushbutton. Then insert the key in the
pushbutton assembly into the slot in the switch
body. Push the pushbutton assembly in until it
seats.

3-44. Pushbution Switch Bulb Replacement

3-45. Imstructions for replacing the bulbs which
light the s-parameter and aftenuation pushbutton
switches are given in Figure 3-12.
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Operation Model 87468
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*Rear-panel REFERENCE LINE (HF Part No, 11604-20021), See Parageaph 3-17a.
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Figure 3-9. Transistor Measurement (1 of 2)
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Model 8746B Operation
‘ W TRANSISTOR MEASUREMENT
Calibration:
1. Conneet equipment as shown on previous

page. TURN BIAS OFF! Insert shorting
calibrator for reflection measurement or
through-line calibrator for ftransmission
measurements (see Table 3-1 for the corre-
sponding display indications).

Select s-parameter to be measured and inci-
dent power attenuation desired by pushing
appropriate 87468 pushbuttons.

Set the Sweep Oscillator to sweep the fre-
quency band of interest,

Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network
Analyzer over the frequency band selected.

Adjust the Network Analyzer TEST CHAN-
NEL GAIN and AMPLITUDE VERNIER
controls for an amplitude reference on the
display unit:

a. For 8414A adjust for a reflection or
transmission coefficient of 1.0 (outer
graticule circle).

b. For 8412A adjust for a convenient ampli-
tude reference (preferably 0 dB).

. Adjust 8746B REFERENCE PLANE

EXTENSION to obtain equal reference and
test channel electrical lengths:

a. For 8414 A adjust for dot or smallest clus-
ter.

b. For 8412A adjust for a horizontal phase
trace.

Adjust Network Analyzer PHASE VERNIER
control:

a. For 8414A adjust for calibrator reference
(short 180 degrees, through-section 0 de-
grees).

b. For 8412A adjust for a convenient refer-
ence, (When calibrating with a short, set
DEGREES control to 180 degrees.
Always return to 0 degrees hefore
making a measurement.)

. Adjust the transistor bias.

Two transistor calibrators are used for
calibration: a short for reflection, and a
through-line for transmission. The
through-line calibrator does not calibrate
to the edge of the fransistor case di-
rectly, as the short does. The transmis-
sion calibration reference plane is half-
way between the two ports. To calibrate
to the edge of the transistor case, an
offsetting calibration value is given in
'I'Sable 2 of the Model 11608A Operating
ote.

8. For transmission calibration insert through-

line calibrator. Move the reference plane to the
edge of the transistor case by turning REFER-
ENCE PLANE EXTENSION counterclockwise
the amount of the off-setting calibration value.
The offsetting calibration value is given in
Table 2 of the Model 11608A Operating Note.
This value is the calibrator overall electrical
length. When using the 8746B, the change in
reference channel length is twice the REFER-
ENCE PLANE EXTENSION counter indica-
tion. Therefore, the counter indication should
be changed by one-half the calibrator overall
length.

Measurement:

1. Remove the calibrator from the Transistor

Fixture and install transistor with output
lead pointing to the right.

CAUTION

ALWAYS TURN BIAS OFF BEFORE
OPENING 11608A LID, Observe opera-
ting precautions in paragraph 3-b and
avoid switching transients as deseribed in
paragraph 3-19.

See paragraph
3-18 for instructions concerning bias-supply
installation and operation.

J. Read magnitude and phase from the dis-
play indicator.

Figure 3-9. Transistor Measurement (2 of 2)
3-15
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Operation

Model 8746B

2

4.

n

MICROWAVE HARDWARE MEASUREMENT

SWEEP OSCILLATOR

PALLF NLFEBLNCE

NETWORK ANALYZER
HP 84104 HP 84144

@'z't“.

oe we ||

O

T
. @
S:o s

U e sa1a

AT |
| 3
9 9 9 9
@ ®« W o @ -
ses  EEEE N RERE | =
L] O o0 0 =l |
HP B1468
UNKNOWN ——
PORT ./,;3-- i
REFLECTION - - - — — - COAXIAL SHORT — //
TRAMSMISSION = == 10 dB ATTENUATOR -
HP 4924
OPTION 010

REFLECTION MEASUREMENT
Calibration:

Connect equipment as shown above for re-
flection with rear-panel REFERENCE LINE,
HP Part No. 08745-20064 and with a coaxial
short connected to PORT 1.

Press S, and desired incident power attenu-
ation pushbuttens.

Set the Sweep Oscillator to sweep the fre-
quency band of interest.

Adjust the Sweep Oscillator and Network
Analyzer controls to phase-lock the Network
Analyzer over the Trequency band selected.

Adjust the Network Analyzer TEST CHAN-

NEL GAIN and AMPLITUDE VERNIER

controls for an amplitude reference on the

display unit:

a. For 8414A adjust for a reflection coef-
ficient of 1.0 (outer graticule circle).

b, For 8412A adjust for a convenient ampli-
tude reference (preferably 0 dB).

Adjust 8746B REFERENCE PLANE EX-
TENSION to obtain equal reference and test
channel electrical lengths:

HP 116054
FLEXIBLE ARM

*Tramamnission:
Use rear-panel REFERENCE LINE
HP Part No. 08T46-20031
(see parngraph 3-17).

Rellection:
Use rear=pancl REFERENCE LINE
HP Part No. DBTA5-20064

a. For 8414 A adjust for dot or smallest clus-
ter,

b. For 8412A adjust for a horizontal phase
trace.

Adjust Network Analyzer PHASE VERNIER
control:

a. For 8414A adjust for calibrator reference
(180 degrees).

b. For 8412A set DEGREES control to 180
degrees, and adjust PHASE VERNIER. for
a convenient reference,

Note

Return 8412A DEGREES control to 0
degrees before measurement,

Measurement:

1,

]

Remove coaxial short from PORT 1 and con-
nect the device under test to PORT 1. Termi-
nate all other ports of the device under test
with the characteristic impedance,

Read the reflection coefficient on the display
indicator.

3-16

Figure 3-10. Microwave Hardware Measurement (1 of 2)
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Model 87468

Operation

,@ MICROWAVE HARDWARE MEASUREMENT

TRANSMISSION MEASUREMENT
Calibration:

1. Connect equipment as shown on previous
page for transmission with rear-panel REF-
ERENCE LINE, HP Part No. 08746-20031.
Connect a 10-dB attenuator, such as the HP
Model 8492A Option 010, to the Flexible
Arm, and connect attenuator to the 8746B
PORT 1.

2. Press 8,5, or 8,, and desired incident-power
attenuation pushbuttons.

————

3. Bet the Sweep Oscillator to sweep the fre-
quency band of interest.

4, Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network
Analyzer over the frequency band selected.

| 5. Adjust the Network Analyzer TEST CHAN-
NEL GAIN and AMPLITUDE VERNIER
controls for an amplitude reference on the

“ display unit:

a. For 8414A adjust for a transmission coef-
ficient of 1.0 (outer graticule circle),

b. For 8412A adjust for a convenient ampli-
tude reference (preferably 0 dB).

6. Adjust 8746B REFERENCE PLANE EX-
TENSION to obtain equal reference and test
channel electrical lengths:

a. For 8414A adjust for dot or smallest
cluster.

h. For 8412A adjust for a horizontal phase
trace.

7. Adjust Network Analyzer PHASE VERNIER
control:

a. For 8414A adjust for calibrator reference
(0 degrees).

endce.

b. For 8412A adjust for a convenient refer-

Measurement:

1.

2,

Insert the device to be tested between the
10-dB attenuator and PORT 1.

To determine gain or loss of the device under
test, note the 8410A TEST CHANNEL
GAIN setting, This is the calibration setting.
Adjust the TEST CHANNEL GAIN controls:

a. For 8414A adjust to locate the CRT dis-
play on outer graticule circle.

b. For 8412A adjust to return the trace to
the reference obfained during calibration.

¢. The difference in TEST CHANNEL
GAIN settings is the magnitude of the
transmission gain or loss of the device
under test,

. To determine phase shift through the device

under test:

a. For 8414A read phase shift directly from
the display.

b. For 8412A determine phase shift by
phase trace displacement from reference
obtained during ecalibration.

. To determine the electrical length of the de-

viee under test adjust 8746B REFERENCE
PLANE EXTENSION to again obhtain equal
reference and test channel electrical lengths,

a. For 8414A adjust for dot or smallest clus-
ter.

b. For 8412A adjust for a horizontal phase

trace.

c. Multiply the change in the reference
plane digital indicator by two to obtain
the electrical length of the device under
test.

Figure 3-10. Microwave Hardware Measurement (2 of 2)
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Model 87468 Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION Table in Section 1. Any equipment that satisfies
) . . . the critical specifications given in the Table may be
4-2. The procedures in this section tesf the instru- substituted for the recommended model.

ment’s electrical performance using the specifi-
cations of Table 1-1 as the performance standards.
All tests can be performed without access to the

interior of the instrument. If only a simple
Operﬂtiona] test is needed, see the “Operabor’s 4-6. Results of the performance tests may be tabu-

45. TEST RECORD

S : lated on the Test Record at the end of the
Check’"in Section I procedures. The Test Record lists all of the tested
4-3. EQUIPMENT REQUIRED specifications and their acceptable limits. Test

results recorded at incoming inspection can be used
4-4. Equipment required for the performance tests for comparison in periodic maintenance and trou-

is listed in the Recommended Test Equipment bleshooting and after repairs or adjustments.

4-7. Directivity

SPECIFICATION:

Directivity: =30 dB, 0.5 to 4.0 GHz
>26dB, 4.0t612.4 GHz

DESCRIPTION:

The B746B under test is setup as a reflectometer by selecting 811 or 899. The system is calibrated with a
coaxial short for a reflection coefficient of 1. The short is removed and the 8746B is terminated with a
sliding load. The Network Analyzer test channel gain is increased by the directivity specification value,
making the calibration of the Polar Display’s outer graticule circle equal to the directivity specification.

If the sliding load was a perfect termination, any energy from the coupler’s reverse arm would be due only
to the directivity signal. However, the termination is not perfect. Thus the indication on the Polar Display is
due to the directivity signal plus the reflection from the sliding load. If an indication greater than the outer
graticule circle is observed, set the Sweep Oscillator to CW at the frequency in question. Then phase (slide)
the sliding load causing its reflected voltage vector to rotate around the tip of the directivity vector. The
center of the circle caused by phasing the sliding load must be within the outer graticule circle.

4-1
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Performance Tests Model 8746B

PERFORMANMNCE TESTS
4-7. Directivity (cont'd)
SWEEP OSCILLATOR - - N!'Ti:lli:!@_ﬂ _ﬁ[\l_&‘.'l'ffﬁ
s 1 SWEEP REFERENCE |
IEIEEE
* « @A ° @

RF
REFERENCE LINE -

i

| RF QUT
ses  WEEE B NEEE | -ﬂ-’- [
o a &0 00

HARMONI C
FREQUENCY
COMVERTER
ET468
| ¥ "L
rest Ml ead
i
£
rd
- I
————— Ly |
SLIDING LOAD !
i
i

COAXIAL

SHORT

Figure 4-1. Directivity Test Setup
EQUIPMENT:

SWEEP OSCILLATOR . . . . . . . HP Model 8690A, B with 8691-4A, B plug in
NETWORK ANALYZER . . . . . . . . . .. .. . . HP Model 8410A /8414 A
HARMONIC FREQUENCY CONVERTER AR . . HP Model 84114
SLIDING LOAD . . . PR R RS EEE SR G HP Model 905A
COAXIALSHORT . .« . . v v vin v o oo .« « . . . HPModel 11565A
REFERENCELINE . . . . .. .. .. ... . . . HP Part No. 08745-20064

PROCEDURE:

a. Connect the equipment as shown. Set 8746B for 0 dB attenuation. Select either PORT 1 or PORT

2 to measure. When measuring PORT 1, select S17. When measuring PORT 2, select Sg99. Connect coaxial
short to port being measured.

b. Adjust Sweep Oscillator and Network Analyzer controls to phase lock the Network Analyzer over
the band of interest.

c. Push and hold the 8414A BEAM CENTER pushbutton and adjust the horizontal and vertical
position controls to place the dot in the center of the graticule.

d. Adjust Network Analyzer TEST CHANNEL GAIN and AMPL VERNIER controls to locate the w:l
trace on the outer graticule circle. i

4-2
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Model 87468 Performance Tests

PERFORMANCE TESTS

4-7 Directivity (cont'd)

e. Remove Coaxial Short and terminate test port being measured with a Sliding Load. Below 1.8
GHz, use HP Model 909A Option HO1 Coaxial Termination.

f.  Increase Network Analyzer TEST CHANNEL GAIN by 30 dB for 0.5 to 4.0 GHz or 26 dB for 4.0
to 12.5 GHaz.

g. Set Sweep Oscillator to sweep very slowly across the frequency band of interest.
h. Phase the Sliding Load while observing the 8414A. The center of the circle caused by phasing the
Sliding Load must be within the outer graticule circle. For frequencies below 1.8 GHz, the display of

directivity plus the fixed load reflection must be within the outer graticule circle.

i.  Repeat steps a through h to test directivity of the other test port.

4-8. Source Match’

SPECIFICATION:
VEWR: <1.3 (p = 0.13) (when used with 8411 A)
(Specification applies to standard model only.)

DESCRIPTION:

Source match is tested by measuring the change in magnitude of a maximum reflection when the phase of
the reflected signal is varied. A swept-amplitude display of a miximum reflection is obtained when using a
coaxial short. The displayed frace is marked on the oscilloscope with a grease pencil. The phase of the
reflection is changed approximately 180° by removing the coaxial short. The displayed trace of the open
circuit is also marked on the oscilloscope with a grease pencil. The maximum difference between these two
traces at any frequency should be less than 2.3 dB (voltage ratio of 1.3:1).

1Etl:'l-l'l'n'%!.h}lll, gource reflection coefficient

4-3
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Performance Tests Model 8746B

PERFORMANCE TESTS

4-8 Source Match (cont'd)

__ SWEEP OSCILLATOR NETWORK ANALYZER
. | A
SWEEP REFEAENCE =
) . Siastd || 5
@ |
3, e iep ] R | |
TWEEP w T T
oy REFERENCE LINE & | o
: HARMONI C
FREQUENCY
CONVERTER
OSCILLOSCOPE
4 87468 |
G’
HORIZ 1N
oL e W] Oo
oo6le.2s : :
Py | B A N
we PORT 1 ‘I PORT 2
=]
COAXIAL
SHORT Q‘(l ) ‘
Figure 4-2. Source Match Test Setup
EQUIPMENT:
SWEEP OSCILLATOR . . . . . . . . . . . HP Model 8690 Series with RF unit
as required
NETWORK ANALYZER . . . . . . . . . ,HPModel 8410A with 8413 A Phase-
Gain Indicator
HARMONIC FREQUENCY CONVERTER . . . . . . . . HP Model 8411 A
OSCILLOSCOPE . . . . . . v v v a v o om . HP Model 180A/1801A/1821A
COAXIALSHORT . . . . . o o v v v v s e . . . HP Model 11561A
REFERENCELINE . &, o i & 308 2 2 8 5 v e o HP Part No, 08745-20064
PROCEDURE:

a. Connect the equipment as shown. Set 8746B for 0 dB attenuation. Select either PORT 1 or PORT
2 to measure. When measuring PORT 1 select S11. When measuring PORT 2 select Sgg. Connect coaxial

short to pert being measured.

b. Adjust Sweep Oscillator, Network Analyzer, and Oscilloscope controls to obtain a
swept-amplitude display over the frequency band of interest. .

c. Calibrate Oscilloscope vertical sensitivity to display 1 dBfem.

4-4
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Model 87T46B Performance Tests

! 0 PERFORMANCE TESTS

’ 4-8. Source Match (cont'd)
d. Draw the Oscilloscope trace on the face of the CRT with a grease pencil.

e. Remove the Coaxial Short and draw the trace of the open circuit on the face of CRT with a grease
pencil.

f. The maximum difference between fraces at any frequency should not exceed 2.3 dB (1.3 SWR).
This specification applies to the standard model 87468 only.

; g. Repeat steps a through f for other frequency segments as necessary to cover the range of 0.5 to
i 12.4 GHz.

h. Repeat steps a through g to test source match of the other test port.

! 2.3dB

49. Return Match?

SPECIFICATION:
VSWR:=<1.3 (p = 0.13)
(Specification applies to standard model only.)

DESCRIPTION:

Return match of each test port is tested using the internal coupler associated with the other test port in a
reflectometer setup canceling, at single frequencies, the coupler directivity and Flexible Arm reflections.

J

Reflection coefficient of port used to terminate device under test,

4-3
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Performance Tests Model 87468

PERFORMANCE TESTS

4-9. Return Match (cont'd)

= SWEEP OSCILLATOR o METWORK ANALYZER
| q ,q q q SWEEP REFERENCE @Z. -
- REFERENCE LINE g ] o l '

: | | T HARMONIC
_ | Frecuency
| CONVERTER

B7468 -

COAXIAL SHORT

O———————— (8 I
SLIDING LOAD V))) .

T REXIBLEARM

[me: ]
BELOW 1.8 GHz
FIXED LOAD

Figure 4-3. Return Match Test Setup

EQUIPMENT:
SWEEP OSCILLATOR . . . . . . . . . . . HP Model 8690 Series with RF unit
as required
NETWORK ANALYZER . . . . . . . HP Model 8410A with 8414 A Digplay Unit
HARMONIC FREQUENCY CONVERTER . . . « . . . HP Model 8411A
FLEXIBLE ARM . . . . . . . .. T N . . . HP Model 116054
COAXIAL SHORT . . . . . . . . . e HP Model 115654
SLIDING LOAD . . . . . - . . HP Model 905A (Below 1.8 GHz use
"HP ModeI 909A Optmn HO1 Coaxial Termination.)
REFERENCE LINE . . . . . . . . . HP Part No. 08746-20031
PROCEDURE:

a. Connect the equipment as shown. Set 8746B for 0 dB attenuation. Select either PORT 1 or PORT
2 to measure.

1. When measuring PORT 1 return match, connect long section of the Flexible Arm to PORT 2

and Select S99 .
2. When measuring PORT 2 return match, connect long section of the Flexible Arm to PORT 1 lh -,
and select 57q.
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Model 87468 Performance Tests

PERFORMANCE TESTS

4-9. Return Match (cont'd)
r b. Connect a coaxial short to the free end of the Flexible Arm.

s c. Adjust Sweep Oscillator and Network Analyzer controls to phase lock the Network Analyzer over
the frequency band of interest.

d. Push and hold the 8414A BEAM CENTER pushbutton and adjust the horizontal and vertical
position controls to place the dot in the center of the graticule.

e. Adjust Network Analyzer TEST CHANNEL GAIN and AMPL VERNIER controls to locate the
trace on the outer graticule circle. If the trace deviates from a circle by more than 5 mm, narrow the
frequency range being swept.

f. Remove the coaxial short and connect the free end of the Flexible Arm to the port being
measured.

g. Increase Network Analyzer TEST CHANNEL GAIN by 18 dB (This specification appliesto the
standard model 87468 only.) The polar display of reflection coefficient should be within the outer circle. If
the reflection coefficient does not meet specifications, separate the Flexible Arm reflection and coupler
directivity from the 8746B reflection coefficient as follows:

1.  Set the Sweep Oscillator to CW and select the frequency which corresponds to the point of
greatest reflection on the Polar Display.

. s 2. Disconnect Flexible Arm from the port being measured.

3. Connect a Sliding Load to the Flexible Arm. Below 1.8 GHz use 909A Option H68 Coaxial
Termination. While phasing the Sliding Load and without pressing BEAM CENTER
pushbutton, adjust the Polar Display vertical and horizontal position controls to place the
center of the circle caused by phasing the Sliding Load in the center of the CRT graticule,
Below 1.8 GHz, place the dot indication in the center of the CRT graticule.

4, Disconnect the Sliding Load (or termination) and connect Flexible Arm to the port being
measured. The display of reflection coefficient should be within the outer graticule circle.

i. Repeat steps a through h for other frequency segments as necessary to cover the range of 0.5 to
12.4 GHa.

i.  Repeat steps a through i to test return match of the other test port.

FSDQK 12/2009 34/132




HP 8746b 0.5-12.4 GHz S-parameter test-set

Performance Tests Model 8746B

Table 4-1. Performance Test Record

Hewlett-Packard Model 8746B Test Performed by
S-Parameter Test Set Date
Serial No.
Paragraph No. Test Results !
Minimum Actual Maximum
4.7 Directivity: 0.5 to 4.0 GHz 30 dB
4.0to 12.4 GHz 26 dB
4-83 Source Match in voltage ratio ——— = 234d4B

(Standard model only)

4.9 Return Match in return loss 15 dB
(Standard model only)

4-8
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Model 87468 Adjustments
4 SECTION V
ADJUSTMENTS
5-1. INTRODUCTION are shown on Service Sheet 6 (last foldout sheet in
- ; g ; ; : manual). With an ac input voltage of 115V/230V
5-Z. This section provides instructions for adjust- :
ing the 8746B. The following adjustments can be -0 48 to 440 Hz, proceed as follows.
performed separately. The order of the power ;
However, te ac voltage nput %o the B74BE must  pqis KTR14 (+35V ADJ) for 4 voltage-of 485V
be within 48 to 440 Hz when this adjustment is +0.5V .
made. No appreciable warmup is necessary. Loca- T
tion of the voltage adjustments will be found on
Service Sheet 6. .
b. Connect voltmeter to test points A1TP2
5-3. EQUIPMENT REQUIRED and A1TP3 with negafive lead going to A1TP2.
Adjust AIR17T (—25V ADJ) for a voltage of —25V
5-4. Equipment required for adjustments is listed +0.5V.
in the Recommended Test Equipment Table in
Section I. Equipment for adjustment is marked
“A"in the U 1 ;
T 5-7. MECHANICAL ADJUSTMENTS
b-5. ELECTRICAL ADJUSTMENTS . :
5-8. The only mechanical adjustment is the digital
5-6. The only electrical adjustments are power counter friction clutch. To adjust this friction
supply output voltages. The adjustment locations clutch, refer to Figure 5-1.
'
);:‘
5-1
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Adjustments

Model 8746B

1. Remove the 8746B top cover.

2. Loosen the two hollow hex-head screws
(2) holding the collar (1) in position on
the shaft.

3. Hold the collar tightly against the spring
washer (3) flattening the washer, while
tightening the hollow hex-head screws

(2).

4. Check the operation of the clutech as
follows:

a. Adjust the REFERENCE PLANE
EXTENSION crank until counter
reads all zeros.

FRICTION CLUTCH ADJUSTMENT

Hold thumbwheel to retain zero indi-
cation and rotate the crank counter-
clockwise until the stop is reached.
Release the thumbwheel.

Rotate the crank clockwise until the
stop is reached. The dial should indi-
cate 15 cm or greater.

Rotate the crank counterclockwise
until the stop is reached. The coun-
ter dial should indicate all zeros
again, If the dial does not indicate all
zeros, readjust the friction clutch
and repeat this check.

Figure 5-1. Digital Counter Friction Cluteh Adjustment

5-2
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replaceable parts. The step attenuator assembly A6
is available as either a new or a rebuilt assembly.
Exchange assemblies afford considerable cost
saving, but are available only on a trade-in basis. A
repairable assembly is required in exchange for
eau:]!L factory-repaired and tested reuseable assem-
bly.

6-3. Table 6-1 gives the meanings of the abbrevia-
tions and reference designations used in the table
of replaceable parts.

6-4. Table 6-2 is the table of replaceable parts, and
is organized as follows:

a. Electrical assemblies and their compo-
nents in alpha-numerical order by reference desig-
nation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

c. Miscellaneous parts.

d. [lustrated assembly drawings as follows:
Figure 6-1, Model 87468 Front Panel Assembly
Figure 6-2, Front Panel Assembly
Figure 6-3 through 6-5 show replaceable parts of
all interface connectors except RF IN (DC3J1).
The RF IN connector is part of a directional
coupler and is not separately replaceable.

The information given for each part consists of:

a. The Hewlett-Packard part number,

b. total quantity (@ty) in the instrument,

F5DQK 12/2009

¢. description of the part,

d. typical manufacturer of the part in a
5-digit code, and

e. the manufacturer’s number for the part.

Total quantity for each part is given only once —
at the first appearance of the part number.

6-5. Table 6-3 contains the names and addresses
that correspond to the manufacturers’ eode num-
bers.

6-6. ORDERING INFORMATION

6-7. To order a part listed in the Replaceable Parts
Table, provide the nearest Hewlett-Packard office
with the following information:

a. The Hewlett-Packard Part No. from the
Replaceable Parts table.

b. The gquantity required.
6-8. To order a part not listed in the Replaceable
Parts table, provide the nearest Hewleti-Packard
office with the following information:

a. Instrument model number.

b. Complete serial number, including prefix.

¢.  Description and function of part.

d. Quantity required.

lwhen ordering extra assemblies for spare parts stock, use new
assembly part number only. Exchange assemblies reguire trade-ins.

6-1

38/132




HP 8746b 0.5-12.4 GHz S-parameter test-set
S T |

Replaceable Parts Model 8746B

Table 6-1. Reference Designators and Abbreviations Used in Parts List “
REFERENCE DESIGNATORS
A = assembly F = fuse P = plug v = vacuum tube,
B = motor FL = Filter Q = transistor neon bulb,
BT = battery J = jack R = resistor photocell, ete.
C = capacitor K = relay RT = thermistor VR = wvoliage
CP = coupler L = inductor S = switch regulator
CR = diode LS = loud speaker T = transformer w = cable
DC = directional coupler M = meter TB = terminal board X = socket
= delay li MK = microphone TP = test point Y = crystal
DL T LAY IR MP = mechanical part 18 = integrated circuit z = tuned cavity,
DS = device signaling (lamp) network
E = mise electronic part
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency HDW = hardware NOM = nominal RMS = root-mean square
control HEX = hexagonal NPO = negative positive RWV = reverse working
AMPL = amplifier HG = mercury zero (zero tem- voltage
HR = houx(s) perature coef- S-B = slow-blow
BFO = beat frequency oscilla- Hz = Hertz ficient) SCR = screw
tor NPN = negative-positive- SE = selenium
BE CU = beryllium copper IF = intermediate freq negative SECT = section(s)
BH = binder head IMPG = impregnated NRFR = notrecommended SEMICON = semiconductor
BP = bandpass INCD = incandescent for field re- SI = silicon
BRS = brass INCL = include(s) placement SIL = silver
BWO = backward wave oscilla- INS = insulation(ed) NSR = not separately SL. = slide
tor INT = internal replaceable SPG = gpring
_ SPL = special
CCW = counterclockwise K = kilo = 1000 OBD = order by SST = Stainless steel
CER = ceramic = kilas= description SR = split ring
CMO = cabinet mount only OH = oval head STL = steel
COEF = coefficient LH = left hand 0X = oxide
COM = common LIN = linear taper P = peak -
COMP = compostion LE WASH = lock washer PC = grinted cireuit E“S - :'fmtalun:.
- o 4 = time delay
COMPL = complete LOG = logarithmic taper PR = picofarads = 10012 qg1, = topsl
CONN = connector LPF = low pass filter favads L] - thfegail
cP - cadmium plate PH BRZ = phosphor bronze T1 = titanium
CRT = cathode-ray tube I PHL — ST -
cwW = elopkirise M = milli = 1073 = Phillips TOL = tolerance
MEG = meg = 106 PIV = DCfl-Lk inverse TRIM = trimmer
= i c MET FLM = metal film voltage . TWT = traveling wave
Eﬁpc = ﬁfﬁ‘gs‘ted eREbo MET OX = metallic oxide PNP = positive-negative- tube
MFR = manufacturer BIO pos;twfe
- A MHz = mega Hertz = part o _ . i B
ENCAP = ineapeniaiod MINAT = miniature POLY = polystrenc H = micro = 10
EXT = external MOM = momentary PORC = porcelain
MOS = metalized 58’?‘ = pOiltllz_n(s) . VAR = variable
F = farad substrate = poleniometer VDCW = dc working volts
FH = fii;;lhiad MTG = mounting 55‘ = pea_.kéto-pea.k
— T MY - kG lar™ = poin .
gg{LDH - ?_1}11(511‘.61’ hegil e PWV = peak working volt- W/ = with
= dete N & age w = watts
5 = nano (10°7) . WIV = working inverse
G = glga (199) N/C = normally closed RECT = rectifier voltage
GE = germanium NE = neon RF = radio frequency WW = wirewound
GL = glass NI PL = nickel plat RH = round head or W0 = without
GRD = ground(ed) uiesel nlate right hand ! withow
6-2
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Mode! 8746B Replaceable Parts

Table 6-2. Replaceable Parts

‘
' ne ioti
Reference |,1p port Number Oty Description Mifr Mfr Part Number
Designation Code
Al 08746—60052 ) & BOARD ASSY:PCGWER SUPPLY 28480 08746-60052
AlCL 0160-3451 2 C:FXD CER 0.01 UF +80-20% 100VDCH 56289 C023B101F1032525-CDH
AlC2 0160-2451 C:FXD CER 0.0l UF +80—-20% 100VDCH 56289 CO023B101F1C37525-COH
AlC3 0180-0141 2 C:FXD ELECT 50 UF +75-10% S50VDCHW 56289 30D5066050002-DSM
AlC4 0180-0141 C:FXD ELECT 50 UF +75-10% 50VDCHW 56289 30D5066050DD2~-0DSM
ALCKY 1501-CC2S & DIODE:SILICON 600 PIV 2848C 1501-0029
ALCR2 1501-GGas DICDE:SILICON 600 PIV 28480 1501-C02%
ALCR3 1s01-0Cc2s DIODE=SILICON 600 PIV 2848C 1501-002%
ALCR4 1501-GC2S DIODE:=SILICON 600 PIV 28480 1501-G029
ALCRS 1902-3153 2 DIODE BREAKDCOWN:13.3V 5% 28480 1902-3193
AlCR& 1902-3192 DIODE BREAKDGWN:13.3V 5% 28480 1$02-3193
ALCRT 1501-Gcz9 DIODE=SILICGN 600 PIV 28480 1sC1-0025
ALCRS 1901-002% DIOCDE:SILICON 600 PIV 2848¢C 1%01-0029
AlQl 1853-C020 23 TSTRzSI PNPCSELECTED FROM 2N3702) 28480 1853-CC20
ALQ2 1853-0050 1 TSTR:SI PNP 28480 1853=0050
ALO3 1853-C012 8 TSTR:S1 PNP 80131 2N2904A
AlO% 1853-0052 1 TSTR:SI PNP 80131 2N3740
ALQS5 1854-CC71 30 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-C071
AlQs 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-C071
AlQT 1854-0C32% 9 TSTR:S5S1I KkPH 80131 2N3053
ALQE 1854-CC72 1 TSTR:5I NPN 80131 2N3054
ALRL 07€4-C001¢ 2 R:FXD MET FLM 1000 CHM 5% 2M 28480 0764-0016
ALK2 0764-C01¢& R:FXD MET ELM 1000 OHM 5% 2K 28480 0764-0016
ALR3 0658-3£40 2 R MET OX 1.8K OHM 5% 2uW 28480 0658-3640
ALR4 0757-C34¢& 2 MET FLM 10 OHM 1% 1/8uW 28480 0757-0346
ALRS 0757-024¢ MET FLM 10 OHM 1% 1/8W 28480 Q0757-G346
ALRS 06$8-3640 MET OX 1.BK CHM 5% 2ZW 28480 0698-3640
ALRT 0757-C421 2 MET FLM 825 CHM 12 1/8W 28480 0757-C421
ALRS 0757-CiSS 2 MET FLM 21.5K OHK 1% 1/8W 28480 0757-C199
Al1RS 07157-C159 MET FLM 21.5K OHM 1% 1/8wW 28480 0757-C199
AlR1Q 0757-0421 MET FLM B25 OHM 1% 1/84 284B0 Q757-0421
ALRLL 0811-1552 1 WW 0.56 OHM 5% 2K ZB4BO 0811-1552
AlR12 0813-C029 i KW 1 OHM 3% 3HW 28480 0813-0029
i ALRL3 0658-2154 2 MET FLM 4.22K OHM 1% 1/8W 28480 0698-3154
i ALR14 21c0-1758 2 kW 1K OHM 5% TYPE V 1W 28480 2100-1758
AlRLS 07I57-G42¢& 2 MET FLM 5.11K GHM 1% 1/8u ZB480 0757-0438
AlR16 0157-C432E MET FLM 5.11K OHM 1% 1/84 28480 0757-0438
ALRLT 2100-1758 WW 1K CHM 5% TYPE V 1W 28480 2100-1758
AlR18 0658-3154 MET FLM 4.22K CHH 1% 1/8HW 28480 0698-3154
A2 08746-60050 1 ASSY:BUFFER 28480 08746—-6005C
) A2CL Q180-1747 1 C:FXD ELECT 150 UF 20% 15VDCW 28480 0180-1747
A2c2 0180-1714 1 C:FXD ELECT 330 UF 10% &VDCW 28480 0180-1714
A2CR1 1sCl1-gozs 38 DICDE:=SILICON LOOMA/1V 07263 FD 2387
A2CR2 19Cz-0041 13 DICDE:zBREAKDCWN 5.11V 5% 04712 5210939-98
A2CR3 1SC1-CGz25 DICDE:SILICGN 1O0MA/1Y Q7263 FD 2387
A2CR4 19C2-0041 DICDE:BREAKDCWN 5.11V 5% 04713 $210935-98
‘ A2CRS 15C1-0C25 ILICON 100MA/1V 07263 FC 2387
A2CR& 1501-062¢ ILICON 100MA/1V 07263 FD 2387
A2CRT 1562-0041 REAKDCWN 5.11V 5% 04713 5210935-G¢8
[ A2CRSB 1561-00z5 DICDE=SILICCN LOOMA/1V 07263 FD 2387
|
A2CR9 1501-00z5 DICDE:SILICON 100MA/1V 07263 FD 2387
A2CR10 1502-0041 :BREAKCCWN 5.11V 5% 047132 $21093%-98
A2CRLL 15¢1-0025 ILICGN 100MA/1V 07263 FC 2387
A2CR12 1501-00z2¢% ILIGCN 1O00MA/1YV 07262 FD 2387
AZCRL3 1SC1-0Gz25 DICDEsSILICON 100MA/1Y 07263 FD 2387
A2CR14 1S02-0041 BREAKDGHN 5.11V 5% 047132 521093%9-98
AZCR15 1sc1-00z5 ILICCN 100MA/1V 07263 FD 2387
| AZCR16 1901-002¢% ILICCN 1COMA/1V 07263 FD 2387
| A2CRL7 1502-0041 REAKDCHN 5.11V 5% 04713 $710935-98
A2CR18 1901-0025 DIOBE:=SILICON 1O00MA/1V 07263 FD 2387
| A2CR19 16C1-0025 DICDE:SILICGN 100MA/1V 07263 FD 23g7
| A2CR20 1901-00z2¢8 ILICCN 100MA/1lV 07263 FD 2387
A2CR21 1902-0041 REAKCOWN 5.11V 5% 04713 5$71093%-98
| A2CR22 1501-0025 ILICCN 1COMA/LV 07263 FD 2387
A2CR23 1501-0025 DICDE:SILICON 1O00MA/1V a7263 FD 2387
‘ A2CR24 1501-0025 DICDE:SILICON 1D0MA/1V 97263 FO 2387
A2CR25 1$02-0041 DICDE :BREAKDOHN 5.11V 5% 04713 $710935=-98
A2CR26 1902-0025 2 DICDE.BREAKCCHN:10.0V 5% 400 MW 28480 1502-0025
A2CR27Y 16C1-00z5 DICDE:SILICGN 100MA/1V 07263 FD 2387
AZCR28 1901-002¢8 DICDE:SILICGN 100MA/LV 072632 FD 2387
‘ AZCR29 1501=002% DICDE:SILICGN 100MA/1V 07263 FD 2387
‘ A2CR30 1s02- 1 DIODE BREAKDCOWN:sSILICON 12.1V 5% ZB4B0 1502-3182
A2CR31 1s02- 1 DICDE:BREAKOOKWN 6.19V 5% 04713 §210939-122
| 4 A2CR32 1902-0041 DICDE:BREAKDCHN 5.11V 5% 04713 $71093%-98
A201 1854-0C71 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-GCT1

See introduction to this section for ordering information
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts Model 8746B
Table 6-2. Replaceable Parts
r o fr
Reference b pare Number Oty Description M Mfr Part Number
Designation Code
A202 1L883-CL20 TSTR:51 PNP(SELECTED FROM 2N3702) 28480 1853—-0020
A203 1854-CC171 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=-CC71
AZ2d4 1853-0C20 TSTR=SI PNP{SELECTED FRGM 2N3702) 28480 1853-0020
AZQ5 1854-0C71 TSTRzSI NPN({SELECTED FROM 2N3704) 28480 1854~-GC71
A2Q6 1853-0020Q TSTRz2SI PNP{SELECTED FROM 2N3702) 28480 1853-0C20
AZOT L854=0C71 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-C071
AZQ8 1853-CCz0 TSTR:S1 PNP(SELECTED FRCM 2N3702) 28480 1853-0020
A209 1854=0GC71 TSTR2SI NPN{SELECTED FRCM 2ZN3704) 28480 1854-C071
A2Q10 1853-0GzZ0 TSTR2SI PNP(SELECTED FRCM 2N3702) 28480 1853-0020
A2011 1854-CC71 TSTR2S1 NPN(SELECTED FRCM 2N3704) 28480 1854—-CG71
AzZQL2 1853-CC20 TSTR251 PNP(SELECTED FROM 2N3702) 28480 1853—-0C20
A2d13 1854-C071 TSTR=S1 NPN(SELECTED FRCM 2N3704) 28480 1854-0071
A2QL4 1853-0GZ0 TSTR:SI PNP(SELECTED FRCM 2N3702) 28480 1853-0020
A2Q15 1854-CC71 TSTR=S1 NPN(SELECTED FROM 2N3704) 28480 1854=C071
A2416 1853-C020 TSTR=SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A2017 1854-0C71 TSIR:51 NPN(SELECTED FRCOM 2N3704) 28480 1854=G071
A2018 1854-0071 TSTR:2SI NPM(SELECTED FRGM 2N3T704) 28480 1854-0071
AZ2Q19 1854-0G71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
AZ2u20 1854-GC71 TSTR3SI NPNU(SELECTED FROM 2N3704) 28480 1854-0071
AZ2021 1854-CC71 TSTR2SI NPN(SELECTED FROM 2N3704) 28480 1854-C0T1
A2022 1854-0062 1 TSTRIST NPN 80131 2N1701
A2022 1205-0048 1 HEAT SINK:FINNED, FOR TO-8 CASE 05820 213-CB
A2023 1853-GClz FTSTR:=SI PNP 80131 2N2904A
A2024 1854-CC3S TSTR:SI NPN 80131 2N3053
A2025 1854-C071 TSTR=SI NPNISELECTED FRCM 2ZN3704) 28480 1854-0CT1
A2026 1854-CC3S TSTR3SI NPN 80131 2N3053
AZ027 1853-GCl2 TSTR:=SI PKNP 80131 2ZN2904A
AZR1 0658-4270 12 R:FXD FLM 4.7K OHM 5% 1/8W 28480 0698-4270
AZR2 0683-1C25 23 R:FXD CCMP 1000 CHM 5% 1/4W 01121 CcB 1025
AZR3 0698-427¢& 18 R:FXD FLM 10K CHM 5% 1/8W 28480 0698-4278
AZR4 0757T-C757 12 RzFXD MET FLM 90.9 OHM 1% 1/2W 28480 QT57-0797
AZRS5 0658=427C R:FXD FLM 4.7K OHM 5% 1/8% 28480 0698-4270
A2R6 0683-1025 R:FXD CCMP 1000 GHM 5% 1/4W Q1121 CB 1025
A2RT G658-4278 R:FXD FLK 10K OHM 5% 1/8W 28480 0698-4278
AZR8 06S8-4262 7 R:FXD FLKE 2.2K OHM 5% 1/8W 28480 0698-4262
A2ZRS 0757-C7S7 R:FXD MET FLM 90.9 OHM 12 1/24W 28480 0757-0797
A2R10 0€98-427C R:FXD FLM 4.TK CHM 5% 1/8W 28480 0698-4270 7‘
AZR1L 0683-1C2¢8 R:FXD CGMP 1000 OHM 5% 1/4W 01121 CB 1025 {
A2R12 0658-421¢ R:FXD FLK 10K CHM 5% 1/8W 28480 0698-4218
A2R13 0157-C1S7 R:FXD MET FLM 909 OHM 12 1A42W 28480 0757-0791
A2RL4 0698-4217C R:FXD FLE 4.TK CHM 5T 1/8HW 28480 0698-42T70
AZRLS 0683-1C2¢ R:FXD COMP 1000 OHM 5% 1/4W 01121 cB8 1025
AZR1G 0698-427E RIFXD FLM 10K GHM 5% 1/8W 28480 0698-4278
AZRLT 0T157-C1$7 R:FXD HET FLM 90.9 OHM 1% 1/2W 28480 0757-0797
A2R18 0658-4270 R:FXD FLM 4.TK OHM 5% 1/8W 28480 0698-4270
A2R19 0683-10z5 R:FXD COKP 1000 OHM 5% 1/4M 01121 CB 1025
A2RZ0 C6G98-427¢€ R:FXD FLM 10K CHM 5% 1/8W 28480 0698-4278
AZRZL QI57-07s7 R:FXD MET FLM 90.9 OHM 1% L/A2W 28480 0757-0797
AZR22 0658-42710C R:FXD FLE 4« 7K OHM 53 1/8HW 28480 0698-4270
AZR23 0683-1025 R:FXD CCHKP 1000 OHM 5% 1/4MW 01121 CB 1025
AZR24 0698-427¢& RiFXD FLM 1OK CHM ST 1/8W 28480 0698=4278
AZ2RZS 0757-Q757 R:FXD MET FLM 90.9 OHM 13 1/2W 28480 Q757-0797
AZRZ6 G6598-4217C R:FXD FLM 4.7K COHM 5% 1/8HW 28480 0698-4270
A2RZ2T 06E3=102% R:FXD COMP 1000 QOHM 5% I/4W 01121 CB 1025
A2R28 0698-4278 R:FXD FLM LOK CHM 5% 1/84 28480 0698-4278
A2R29 0757~-C757 R:FXD MET FLM 90.9 OHM 13 1/2W 28480 0757-0797
AZR3U0 0698-42170C R:FXD FLM 4.7K DHM 5% 1/84 28480 0698-4270
A2R31 0&683-1025 R:FXD CCHMP 1000 OHM 5% 1/4HW 01121 CB 1025
AZR3Z C698-427¢ R:FXD FLM 10K CHM 5% L/8HW 28480 0698-4278
A2K33 QI57-C797 RIFXD MET FLM 90.9 OHM 1% 1/2W 28480 0757-07S7T
A2R34 0683—-1025 R:FXD CCMP 1000 OHM 5% 1/4M 01121 CB 1025
AZ2R35 0658-42¢61 5 R3FXD FLM 2K OHM 5% 1/8HW 28480 0698~4261
AZR36 0698-4242 5 R:FXD FLE 300 CHM 5% 1/8HW 28480 0698-4242
A2R37 0683-1GC25 R:FXD CCHMP 1000 OHM 5% 1/4W 01121 CB 1025
AZ2R38 C698-42¢€]1 RzFXD FLK 2K CHM 5% 1/8u 28480 0698-4261
A2R39 0698~4242 RZFXD FLM 300 OHM 5% 1/8W 28480 0698-4242
AZR40 0683-102% R:FXD CCMP 1000 OHM 5% 1/4K aiizi cB 1025
AZR41 0&83-1C25 R:FXD CCHP 1000 OHM 5Z 1/4W 01121 CB 1025
AZR42 06863-1025 R:FXD CCMP 1000 OHM 5% 1/4W Q1121 CB 1025
A2R43 0698-42¢1 R:FXD FLM 2K OHM 5% 1/8W 28480 0698-4261
A2R44 0698-4242 R3FXD FL¥ 300 CHM 5% 1/8W 28480 0698-4242
AZR&S 0683—-1GC25 R:FXD CCHP 1000 CHH 5% 1/4M Gl121 cB 1025
AZR4o 0658-42¢€1 R:FXD FLM 2K CHM 5% 1/8W 28480 0698-4261
AZR4T 06%8-4242 R:FXD FLK 300 OHM 5% 1/8W 28480 06984242
A2R48 0683-1G2¢ R2FXD CCEP 1000 OHM 5% 1/4M 01121 CB 1025
A2R49 0658-4261 R:FXD FLM 2K OHM 5% 1/8W 28480 0698=4261 )
See introduction to this section for ordering information
6-4
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 8746B Replaceable Parts
Table 6-2. Replaceable Parts
JPE Mfr
Reference HP Part Number| Oty Description Mfr Part Number
Designation Code
A2R50 0698-4242 RIFXD FLM 300 GHM 5% 1/8W 28480 0698-4242
AZR51 0683-1025 R3FXD CCKP 1000 CHM 5% 1/4W 01121 CB 1025
A2R52 0683-1025 R:FXD CCHMP 1000 OHM 5% 1/4W 01121 CB 1025
AZR53 0683-1CZ5 R:FXD COMP 1000 OHM 5% 1/4MW 0liz21 CB 1025
A2R54 0764=0013 2 RIFXD MET OX 56 OHM 5% 2H 28480 0764=0013
A2R55 0764-0013 RzFXD MET OX 56 OHM 5% 2W 28480 0764-0013
A2R56 0683-1C25 R:FXD COMP 1000 OHM 5% 1/4W 0L1z1 CB 1025
AZR57 0698-427¢ R:FXD FLM 10K CHM 5% 1/8W 28480 0698-4278
AZRS58 0683-1025 R:FXD CCMP 1000 OHM 5% 1/4W olizl C8 1025
A2R59 0698-4240 2 RIFXD FLM 240 CHM 5% 1/8BW 28480 0698-4240
AZR60 0656-3£13 1 RzFXD MET OX 39 OHM 5% 2u 28480 0698-3613
A2R61 0683-102¢% R:FXD CCMP 1000 OHM 53 1/4M 01121 C8 1025
A2R62 0683-1C25 R:FXD CCMP 1000 OHM 5% 1/4MW o1121 CB 1025
| AZR&63 0698-4271 L RIFXD FLE S5.1K OHM 5% 1/8W 28480 C6G8-4271
A2R64 0&EB3-1GZ25 RIFXD CCHP 1000 CHM 52 1/4W ci121 CB 1025
AZR65 0683-2425 1 R:FXD CCHMP 2400 OHM S% 1/4W 01121 CB 2425
AZR66 06E3-3615 1 R:FXD CCMP 390 OHM 5% 1/4u gl1z21 CB 3915
| A2R6T 0683-102¢ R:FXD CCMP 1000 CHM 5% 1/4W c1121 CB 1025
A2R68 0698-4240 RiFXD FLM 240 OHM 5% 1/8W 28480 0698-4240
I A2RGY9 0683-0¢€€E 1 R:FXD CGMP 6.8 CHM 53 L/4W Q1121 CB68BGS
‘ AZ2UL 1820-c0S2 2 INTEGRATED CIRCUI CONVERTER 28480 1820-o00%2
A2Uz2 1820-00s2 INTEGRATED CIRCUI MG CONVERTER 28480 1820~C0S2
| A3 08746-60C51 1 BOARD ASSY:SWITCH DRIVER 28480 08746-60051
A3CL 0160-2530 & C:FXD CER 0.01 UF +80-20% 100VDCK 9141€ TA
A3C2 0160-2S30 C:FXD CER 0.01 UF +80-20% 100VDCW 9141E& TA
A3C3 0160-253C C:FXD CER 0.0l UF +80-20% 100VDCH 9141¢ TA
A3C4 0160-2530 C:FXD CER 0.0l UF +80-2CZ% 100VDCHW 9141E TA
A3C5 G160-2520 C:FXD CER 0.01 UF +80-2¢G% LO0VDCH 9141¢ TA
A3CR1 1501-00z25 DIODE:SILICON 100MASLY 07263 FD 2387
A3CR2 1502-0041 DICDE:BREAKDOWN 5.11V 5% 04713 5710935-98
A3CR3 1901-00z5 DICBE:=STILICGN 10Q0MA/LY 07263 FD 2387
A3CR4 15020041 DICDE:BREAKCCWN 5.11V 5% 04713 5$710939-S8
3 A3CRS 1601-0C25 DICDE=SILICCN LO0MA/Z1Y 07263 FD 2387
4 A3CRB 1502-0041 DICDE:BREAKGCHWN 5411V 5% 04713 $Z10939~93
j A3LRT 1901-CCZ5 DICGDE:sSTILICON 1O0MA/LV 07263 FD 2387
A3CRS 1502-0041 DICBE:BREAKDCWN 5.11V 5% 04713 521093%-98
A3CRY 15G2-0¢25 DIGDE,BREAKDUWNz10.0V 52 400 MM 28480 1scz2-0025
A3CR10 19C1-0025 DIOCRE:SILICON 1C0MA/1Y 07263 FC 2387
A3CRL1 1$01-0025 DICDE=SILICON 100MA/1V 07263 FD 2387
A3CR12 1901-0025 DICDE=SILICON 1COMA/1V 07263 FD 2387
A3CR13 1601-0025 DICBE:SILICON 1O00MA/1V 07263 FD 2387
A3CR14 1902-3104 5 DICDE=BREAKDCWN 5.62V 5% 047132 $210939-110
A3CR15 1502-3104 DICDE:=BREAKDOWN 5.62V 5% 04713 $210935-110
A3CR1é6 19C¢1-0025 DIGDEzSILICCN 100MA/1V 07263 FD 2387
A3CR17 15C1-00z5 DICGDEzSILICON 1COMA/1V 07263 FD 2387
A3CR1S8 1S01-00z25 DIGDE:SILICCN 1G0MA/1V 07263 FD 23a7
A3CR19 1S01-00z8 DIGDE:SILICON 100MA/1VY 07263 FD 2387
A3CR20 1902-2104 DIODE:BREAKDGHN 5.62V 5% 04713 §110935-114
A3CR21 1sCi-0025 DICDE:SILICON 100MA/1V 07263 FOo 2387
A3CRZ22 1901-00z2¢ CIGDE:SILICGN 100MA/1V 07263 FD 2387
A3CR23 1502-31C4 DIODE:BREAKCCHN 5.62V 5% 04713 $210%29-110
A3CR24 1502-321C4 DIODE:BREAKDOWN 5.62V 52 04712 $210939~-110
A3CR25 1sG1-002¢& DICDE:SILICON LO00MA/LV 07263 FD 2387
A3CR26 1SC1-00zE DIODE:SILICCN 100MA/LY 07263 FB& 2387
A3CR27 15¢1-0628 DIODE:SILICON 100MA/LY 07263 FD 2387
A3CR28 1501-C02% DIODE:SILICCN 100MA/1V 07263 FD 2387
A3Q1 1854-C071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854—-0071
A3Q2 1853-00zC TSTR:SI PNPI{SELECTED FRCM 2N3702) Z8480 1853-cC20
A303 1854-0C71 TSTR:SI NPN(SELECTED FRCM 2N3704) 28480 1854-0071
A3Q4 1853-cCz0 TSTR:3SI PNP{SELECTED FROM 2N37021 284840 1853-cc20
A30Q5 1854-0C71 TSTR:51 NPN{SELECTED FRCM 2NK3704} 28480 1854~-CC71
A30s 1853-0Cz0 TSTR:SI PNP(SELECTED FRCM 2N3702) 28480 1853-CC20
A3Q7 1854-0071 TSTR:SI NPN{SELECTED FRCHM 2N3704) 2848¢ 1854~-C071
A308 1853-0C2¢C TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=CC20
A309 1854-CC71 TSTR:SI NPN{SELECTED FROM 2ZK3704) 28480 1854-0071
A3Q10 1854-CC3S TSTR:SI KPN 80131 2N3053
A3Q11 1853-CC2G TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A3ulz 1854-C071 TSTR:SI NPNISELECTED FROM ZN3704) 28480 1854-C071
A3Q13 1853-0Clz TSTR:SI PNP 80131 2N2904A
A3014 1853-C0zC TSTR:S1 PNP(SELECTED FRCOM 2N3702) 28480 1853-GC20
A30Q15 1854-GC71 TSTR:SI NPN{SELECTED FRCM 2ZN3704} 28480 1854~-0071
A3dls 1854-CC=S TSTR:SI NPN 80131 2N3053
A3017 1853-CCz0 TSTR2SI PNP(SELECTEC FROM 2N3702}) 28480 1e53-¢cczo
A30138 1854-0071 TSTR2S1 NPM(SELECTED FROM 2N37041) 28480 1854-CCT71
A34Q19 1853-c012 TSTR:SI PNP 80131 2N2904A

See introduction to this section for ordering information
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Replaceable Parts

HP 8746b 0.5-12.4 GHz S-parameter test-set

Table 6-2. Replaceable Parts

Model 87468

C . M

Refg.-ren © IHP Part Number Oty Description fr Mfr Part Number
Designation Code

A3020 1853-0C20 TSTR:SI PNP(SELECTED FROM 2N3T702) 28480 1853-0020
A3021 1854-0071 TSTR:S1 NPN(SELECTED FROM 2N3T04) 28480 1854-0071
43022 1854-GC3% TSTR:SI NPN 80131 2N3053
A3023 1853-6G20 TSTR:S1 PNPISELECTED FROM 2N3T702) 28480 1853-0020
A3024 1854-0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
A3025 1853-0012 TSTR:S1 PNP 80131 2N2906A
43026 1853-0620 TSTR:S1 PNP(SELECFED FROM 2N3702) 28480 1853-0020
A3Q27 1854-0G71 TSTR:S1 NPNISELECTED FROM 2N3T04)} 28480 1854-0071
A3028 1854-C035 TSTR:SI NPN 80131 2N3053
A3G29 1853-0020 TSTR:S1 PNP(SELECTED FROM 2N3T702) 28480 1853-0020
43030 1854-0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3031 1853-0612 TSTR:SI PNP 80131 2N2904A
A3032 1853-0620 TSTR:SI PNP(SELECTEG FROM 2837021 28480 1853-0020
43033 1854-0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3034 1854-0039 TSTR:SI NPN 80131 2N3053
A3035 1853-0C20 TSTR:SI PNPISELECTED FRCM 2N3702) 28480 1853-0020
A3036 1854-0071 TSTR:S1 NPH(SELECTED FROM ZN3704) 28480 1854-0071
A3037 1853-0012 TSTR:SI PNP 80131 2N2904A
A3038 1853-0G20 TSTR:S1 PNP(SELECTED FRGM 2N3702) 28480 1853-0020
A3R1 0658-4270 R2FXD FLM 4.7K OHM 5% 1/8W 28480 0698-4270
A3R2 0683-1025 R:FXD CCMP 1000 OHM 5% 1/4W 01121 cB 1025
A3R3 G658-4278 RzFXD FLM 10K CHM 5% L/8W 28480 0698-4278
A3R4 0757-C757 R:FXD MET FLM 90.9 OHM 1% 142K 28480 07570797
A3R5 0658-4270 RzFXD FLM 4+7K .CHM 5% 1/BW 28480 0698-4270
A3R6 0683-1C25 R:FXD CCMP 1000 OHM 5% 1/4W 01121 CB 1025
A3RT7 0658-4278 R:FXD FLM 10K CHM 5% 1/8W 28480 0698-4278
A3R8 0658-4262 R:FXD FLM 2.2K OHM 5% 1/84W 28480 0698-4262
A3R9 0757-C757 R2FXD MET FLM 90.9 OHM 1% 1/2M 28480 0757-0797
A3R10 0658-4270 R:FXD FLM 4.7K OHM 5% 148W 28480 0698-4270
A3R1L 0663-102% RzFXD CGMP 1000 OHM 53 1/4W 01121 CB 1025
A3R12 0698-4278 RIFXD FLM 10K OHM 5% L/8W 28480 0698-4278
A3R13 0757-C757 R2FXD MET FLK 90.9 OHM 1% 1/42W 28480 0757-0797
A3K1i4 0698-4270 R:FXD FLM 4.7K OHM 5% 1/8W 28480 0698-4270
A3R15 0683-102% RzFXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A3R16 0698-4278 R:FXD FLM 10K OHM 5% 1./8W 28480 0698-4278
A3RL7 0757-0757 R:FXD MET FLN 90.9 OHM 1% 1/2HW 28480 0757-0797
A3R18 0683-1GzZ5 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A3RLY 0683~10z25 RIFXD COMP 1000 CHM 5% 1/4W 01121 CB 1025
A3R20 0658-4278 R:FXD FLM LOK CHM 5% 1/8W 28480 0698-4278
A3R21 0698-4278 R:FXD FLM 10K OHM 5% 1/8W 28480 0698-4278
A3R22 0683-6235 5 RzFXD COMP 62K OHM 5% 1/4W 01121 CB 6235
A3R23 06836235 R:FXD COMP 62K CHM 53 1/4H 01121 CB 6235
A3R24 0658-425% 5 RIFXD FLM 1.6K OHM 5% 1/8W 28480 0698-4259
A3R25 0698-4254 5 R:FXD FLM 47K OHM 5% 1/8W 28480 0698-4294
A3R26 0658-4272 5 RIFXD FLM 5.6K OHM 5% 1/8W 28480 0698-4272
A3R27 0698-42€2 RzFXD FLK 2.2K CHM 53 1/8M 28480 0698-4262
A3RZ28 0698-4255 R:FXD FLM 1.6K OHM 53 1/BW 28480 0698-4259
A3R29 06S8-4254 R:FXD FLM 47K OHM 5% 1/8W 28480 0698-4294
A3R30 0658-4272 RIFXD FLM 5.6K GHM 5% 1/8W 28480 0658-4272
A3R31 0658-4262 R3FXD FLM 2.2K OHM 5% 1/8M 28480 0698-4262
A3R32 0757-0833 10 RIFXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833
ABR?B 0757-0833 R:FXD MET FLM 5,11k OHM 1% 1/2w 28L30 0757-0833
A3R34 0757-0833 RiFXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833
A3R35 0757-0833 RIEXD MET FLM 5.11K OHM 1% 1/2W 28489 045150833
A3R36 0683~1C15 10 R:FXD COMP 100 GHM 5% 1A4W 011 céd’lo1s
A3R3T 0683=1015 RzFXD COMP 100 CHM 5% 1/4W 01121 c8 1015
A3R38 0683-1015 R:FXD CCMP 100 GHM 53 174 01121 c8 1015
A3R39 0683-1015 R:FXD COMP 100 CHM 5% 1/4M 01121 CB 1015
A3R40 0683-0335 10 R:FXD GOMP 3.3 OHM 5% 1/4H 01121 CB 0335
A3R&4L 0683-0335 R:FXD COMP 3.3 GHM 5% 1/4MW 01121 CB 0335
A3R42 0683-03238 R:FXD CCMP 3.3 OHM 52 1/4W 01121 CB 0335
A3R43 0683-0325 R:FXD COMP 3.3 OHM 5% 1/4H 01121 C8 0335
A3R44 0683-1025 RIFXD COMP 1000 OHM ST 1/4W 01121 €8 1025
A3R45 0658-4276 R:FXD FLM 10K CHM 5% 1/8KW 28480 0698-4278
A3R46 0683-623¢ RIFXD CLMP 62K OHM 5% 1/4M 01121 CB 6235
A3R4T 0658-4255 RIFXD FLK 1.6K CHM 5% 1/8M 28480 0698-4259
A3R48 0658-4254 RZFXD FLM 47K CHM 5% 1/8W 28480 0698-4294
A3R49 0698-42172 R:FXD FLM 5.6K OHM 5% L/8W 28480 0698-4272
A3R50 0658-4262 RIFXD FLK 2.2K OHM 5% 1/8W 28480 06984262
A3R51 0757-0833 RIFXD MET FLM 5.11K OHM 1% 1/2uW 28480 u757-0833
A3R52 0757-0833 R:FXD MET FLM 5.11K OHM 1% 1/2u 28480 0757-0833
A3R53 0663-1C15 R:FXD CGMP 100 CHM 53 1/4W 01121 C8 1015
A3K54 0683-1C15 R:FXD COMP 100 OHM 5% 1/4W 01121 C8 1015
A3RS55 0683-0335 RIFXD GGEP 3.3 CHM 5% 1/4W 01121 CB 0335
A3R56 0683-0335 R:FXD COMP 3.3 OHM 5% 1/4W 01121 c8 0335
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468 Replaceable Parts
Table 6-2. Replaceable Parts
R nce o M
efere : HP Part Number| Qty Description fr Mfr Part Number

Designation Caode
A3R57 0663~1025 RiFXD CCMP 1000 OHM 5% 1/4W 01121 c8 1025
A3R58 0683-1025 RIFXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A3R59 0658~4278 R:FXD FLM 10K CHM 5% 1/8W 28480 0698-4278
A3R60 0658-4278 R:FXD FLM 10K CHM 5% L/8HW 28480 0698-4278
A3R61 0683-£235 R:FXD COMP 62K OHM 5% 1/4 01121 CB 6235
A3R62 0683-£235 R:FXD CCKP 62K OHM 5% 1/4W 01121 CB 6235
A3R63 0658-4255 R:FXD FLM 1.6K OHM 5% 1/8W 28480 0658=4259
A3R64 0658-4254 RIFXD FLK 47K OHM 5% 1/8W 28480 0658-4294
A3R65 0698-4272 R:FXD FLM 5.6K OHM 5% 1/8W 28480 0698-4272
A3R66 0&698-4262 R:FXD FLM 2.2K OHM 5% 1/84 28480 0698-4262
A3R6T 0698-4255 R:FXD FLM 1.6K OHM 5% 1/8W 28480 0698-4259
A3R68 0698-4294 RzFXD FLM 47K CHM 5% 1/8W 28480 0698-4294
A3R6S 0698~42172 R:FXD FLM 5.6K OHM 5% 1/8W 28480 0698-4272
A3RTO 0698-4262 R:FXD FLM 2.2K OHM 5% 1/84 28480 0698-4262
A3RTL A757-0833 R:FXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833
A3RT2 0757-0833 R:FXD MET FLM 5.11K OHM 1% 1/2w 28480 0757-0833
A3R73 0757-0833 R:FXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833
A3RT4 0757=0%33 RIFXD MET FLM 5.11K OHM 1% 1/2W 284380 0757-0833
A3R75 0683-1015 R:FXD CCMP 100 OHM 53 1/4W c1121 ce 1015
A3RT6 0663-101% R:FXD CCMP 100 OHM 5% 1/4W 1121 CB 1015
A3R7T 0683-101% R:FXD COMP 100 CHM 5% 1/4H 01121 CB 1015
A3R78 0683~-1015 RiFXD CCMP 100 OHM 5% 1/4W 01121 cB 1015
A3R79 0683-0325 RIFXD COMP 3.3 OHM 53 1/4W 01121 €B 0335
A3R80 0683-0335 R3FXD CCMP 3.3 OHM 53 1/4W 01121 CB 0335
A3R81 0683-0335 RIFXD COMP 3.3 OHM 5% 1/4M 01121 €8 0335
A3R82 0683-0335 RIFXD COMP 3.3 CHM 5% 1/4W 01121 CB 0335
A4 08746-60053 1 BGARD ASSY:SWITCH PANEL 28480 08746-60053
A4DS1 1450-035¢ 12 LAMP:CLEAR DOME LENS 6.3V 08806 7377
44051 0370-0768 12 LENS:PUSHBUTTON,WHITE 28480 0370-0763
#4052 1450-035¢ LAMPICLEAR DOME LENS 6.3V 08806 7377
ALDS?2 0370-0768 LENS : PUSHBUTTON, WHTTE 28480 0370-0768
A4DS3 1450-0356 LAMP:CLEAR DOME LENS 6.3V 08806 7377
A4DS3 0370-0768 LENS:PUSHBUTTON  WHITE 28480 0370-0768

7 44054 1450-0356 LAHP:CLEAR OOME LENS 6.3V 08806 7377

ﬂ A4DS4 0370-0768 LENSzPUSHBUTTON, WHITE 28480 0370-0768

A4DS5 1450~0356 LAMP:CLEAR DOME LENS 6.3V 08806 7377
A4DS5 0370-0768 LENS=PUSHBUTTON ,wH1TE 28480 0370-0768
A4DS6 1450-0356 LAMP:CLEAR DOME LENS 6.3V 08806 7371
A4DSE 0370-0768 LENS3PUSHBUTTON ,WHI TE 28480 0370-0768
A4DST 1450-0356 LAMP:CLEAR DCME LENS 6.3V 08806 7377
ALDST 0370-0768 LENS:PUSHBUTTON, WHITE 28480 0370-0768
A40S8 1450-0356 LAMP:CLEAR DCME LENS 6.3V 08806 7377
A4DS8 0370-0768 LENSzPUSHBUTTON wHI1TE 28480 0370-0768
A4DSS 1450~0356 LAMP:CLEAR DOME LENS 6.3V 08806 7377
A40S9 0370-0768 LENSzPUSHBUTTON ,wHI1TE 28480 0370-0768
A4DS10 1450~035¢ LAMP:CLEAR DCME LENS 6.3V 68806 1377
A4DS10 0370-0768 LENS:zPUSHBUTTION wHITE 28480 0370-0768
A4DS1L 1450-0356 LAMP:CLEAR DOME LENS 6.3V 08806 13717
A4DS11 0370-0768 LENS:PUSHBUTTON ,WHITE 28480 0370-0768
A40512 1450-0356 LAMP:CLEAR DCME LENS 6.3V 08806 7377
A4DS12 0370-0768 LENS: PUSHBUTTON ,WHITE 28480 0370-0768
A451 1460-1223 12 SPRING3ISWITCH 28480 1460=1223
a451 0370-05z1 12 PUSHBUTTON:SKITCHs OLIVE BLACK 28480 0370-0921
451 5000-€400 1 LABEL =PUSHBUTTON (511} 28480 5000~ 6400
h4S2 1460-1223 SPRING:SWITCH 28480 1460-1223
£452 0370-0521 PUSHBYTTION:SHITCH, OLIVE BLACK 28480 0370-0921
4452 5000-6401 1 LABEL :PUSHBUTTON (S12) 28480 5000-£401
A4S3 1460-1223 SPRING:SHITCH 28480 1460-1223
8453 0370-0521 PUSHBUTTON:=SWITCHs OLIVE BLACK 2848C 0370-0%21
A483 5000-6402 1 LABEL :PUSHBUTTGN (521) 28480 5000~6402
A4S4 1460-1223 SPRING:zSWITCH 28480 1460-1223
A4S4 0370-0921 PUSHBUTEGN:SWITCH, OLIVE BLACK 28480 0370-0521
A4S4 5C00-6403 1 LABEL :PUSHBUTTON [522) 28480 5000-6403
4455 1460-1223 SPRING:=SWITCH 28480 1460-1223
A455 0370-0521 PUSHBUTTON:SHWITCHy OLIVE BLACK 28480 0370-0921
A4S5 5000-£677 1 LABEL:PUSHBUTTGN mQn 28480 5000-8677
A4S 6 1460-1223 SPRING:SWITCH 28480 1460~1223
A4S6 0370-€521 PUSHBUTT.ON: SHITCHs OLIVE BLACK 28480 0370-0521
A4S6 5000-£678 1 LABEL : PUSHBUTTON "10¥ 28480 5000-8678
A4ST 1460-1223 SPRING:SWITCH 28480 1460~1223
A4ST 0370-0%21 PUSHBUTTCN:SWITCH, OLIVE BLACK 28480 0370-0521
4457 5000-8675 i LABEL : PUSHBUTTON *2Q® 28486 5000~8679

S A4S8 1460-1223 SPRING:SWITCH 28480 1460-1223
A4S8 0370-0521 PUSHBUTTCN:SWITCHs OLIVE BLACK 28480 0370-0921
A458 5000-E6€0 1 LABEL:PUSHBUTTON "3Q® 28480 5000-8680

See introduction to this section for ordering information
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts Model 87468

Table 6-2. Replaceable Parts

Reference - Vifr
: : HP Part Number| Qty Description Mfr Part Number

Designation Code

A4SS 146C-1223 SPRING:SWITCH 28480 14601223
A4S59 0370-0SZ1 PUSHBUTTON:SWITCH, OLIVE BLACK 28480 03700921
A45S 5000-8681 1 LABEL:PUSHBUTTON "40% 28480 5000-8681
A4S10 1460-1223 SPRING:SHITCH 28480 1460-1223
A4510 0370-0%21 PUSHBUTTON:zSWITCH,; OLIVE BLACK 28480 0370-0921
A4510 5C00-6s¢82 1 LABEL :PUSHBUTTON ©"5Q% 28480 5000-8682
A4511 1460-1223 SPRING=SWITCH 28480 1460-1223
A4S11 0370-09z1 PUSHBUTTON:zSWITCHs OLIVE BLACK 28480 0370-0%921
A4511 5000-86¢€3 1 LABEL:PUSHBUTTON ™60" 28480 5000-8683
A4S512 1460-1223 SPRING:SWITCH 28480 1460-1223
A4S12 0370=Cs5z21 PUSHBUTTON:SWITCH, OLIVE BLACK 28480 0370-0%21
A4512 5000-8684 1 LABEL:PUSHBUTTON "70™ 28480 5000-8684%

See introduction to this section for ordering information
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 8746B Replaceable Parts

Table 6-2. Replaceable Parts

‘ R ioti M
eference | p Part Number| Oty Description fr Mfr Part Number
Designation Code
AS 08746-60008 i LINE STRETCHER ASSY 28480 08746-60008
1 0270-1117 1 KNGB ASSY 28480 0370-1117
2 08740-2052 1 ABAPTER: SHAFT 28480 08740-2092
3 08741-2004 1 BEARING:PINICN GEAR 28480 08741-2004
4 08742-2007 1 GEAR:PINION 28480 08742-2007
3030-0060 1 SCREW:SET 2-56 X 0.062" LG 00000 0BD
5 0510-60C5 2 RING:RETAINING 79136 5100-25-5-MD
& 08741-2024 1 DRIVE SHAFT 28480 08741-2024
7 08741-6001 1 LEAD SCREM ASSY 28480 08741-6001
3030-00:2 1 SCREW2SET 6-32 X 0.125" LG 00000 GBD
08741~2022 1 LEAD SCREW HOUSING & BUSHING 28480 08741-2022
0520-00C3 1 SCREW:SST RH 2-56 X 3/8 28480 0520~0003
2150-0014 ) WASHER:LOCK FOR 42 HWD 28480 2190~0014%
1410~01€5 BEARING:BALL FLANGED SINGLE ROW 21335 F40D F$59069
8 2520-0001 1 SCREW:RND HD SLGT DR 8-32 X 0.250% LG 00000 0BD
9 2360-C0C4 1 SCREWIRND HD SLOT DR 6-32 X 0.312" LG 00000 0BD
3050-0100 1 WASHER:FLAT FOR #6 SCREM 00000 0BD
08740-G005 2 WASHER:SKIM CLUTCH 28480 08740-0005
10 1430-0356 1 GEARIBEVEL 48 PITCH, 36 TOOTH 71041 G4T79Y=G
11 5020-0352 2 WASHER:SPRING 28480 5020-0392
12 5020-0233 1 COLLAR 28480 5020-0233
3030-0001 1 SCREW:MACHINE SET CUP-PT ST 8-32X3/16 70276 0BD#
6248-55C-5 1 BUSHING 28480 6248-59C-5
13 1460-001$ 1 SPRING: COMPRESSION 00000 0BD
14 0510-0053 1 RING:RETAINING FOR 0.188" DIA SHAFT 79136 5555-18-5~HD
15 1140-0008 1 WHEELONE DIGIT 19811 CC-2391~ENRR~HH
16 1140-0007 1 NUMBER WHEEL:COUNTER RGTATING 18911 CC-2391~NRR-KH
A7 1140-000% 1 UNIT WHEEL3COUNTER ROTATING 18911 CC-2365~UNRR~G=WH
1480~0072 1 PIN:ZROLL 062 BIA X <375 LG 72962 92-012-062-0375
18 1430-0035 1 GEARzPINION 22 PITCH 8 TEETH 18911 BB-2219
08740-2014 1 SHAFT=IDLER 28480 08740-2014
A 19 08614295 1 THUMB 'WHEEL 28480 08614-295
3030-0033 1 SCREW:SET SST 6-32 X 3/16 28480 3030-0033
i 20 08742-200€ 1 SHAFT3COUNTER 28480 08742-2008
ASRL 08743-60014 2 RESISTOR ASSY:TUNABLE 1008 28480 08743-60014

See introduction to this section for ordering information
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts Model 87468
Table 6-2. Replaceable Parts
Reference - Mfr
: . HP Part Number| Oty Description Mfr Part Number

Designation Code

a6 08746-60003 1 STEP ATTENUATGRINEW) 28480 08746-60003

Aé QB8746=-60010 REBUILT 08746-60003 REQUIRES EXCHANGE 28480 08746=-60010

a7 08746-60004 2 SWITCH TREE ASSY 28480 08746-60004

ATS1 08743-60010 2 RELAY ASSY: (PORT 1) 28480 08743-60010

ATS? 08743-60009 2 RELAY ASSY: (CENTER) 28480 08743-60809

ATS3 08743-60G11 2 RELAYZASSY: (PORT 2) 28480 08743-60011

A8 0874660004 SKITCH TREE ASSY 28480 08746-60004

AgS1 08743-60010 RELAY ASSYz (pORT 1) 28480 08743-60010

A857 08743-6000S RELAY ASSYz (CENTER) 28480 08743=60009

A8S3 08743~-60011 RELAY2ASSY: (PORT 22 28480 08743-60011

A9 08746~60009 1 POMER LINE MODULE ASSY 28480 08T45-60008

el 7124-1738 1 LABEL: 115 FUSE 1A-230 FUSE 500UA 28480 7124-1738

a9 7124-1739 1 LABEL:z115V-230V *10% 110VA MAX 28480 T124-1739

A9Cl A ,B 0160-3043 1 C:FXD CER 2 X 0.005 UF 20% 250YAC 56289 29C14TA-COH

A9C? 0150-0052 1 C:FXD GER 0.05 UF 20% 400VDCW 56289 33CL7A

ncl 08746-6C001 2 COUPLER ASSY3:PORT 28480 UBT46=60001

ncl FOR STANDARD MODEL AND .OPTIGN 001

ncl 08746-6000T 2 COUPLER ASSY:PORT 28480 08746-60007

pcl FOR OPTIGN 002

ocicl 08745-6008 2 C:FXp 1500 PF 28480 08745-6008

oCicl NOT FIELD REPLACEABLE

ocic2 018072210 8 C:FXD ELECT 2 UF +50-10% 150VDCH 28480 0180-2210

ocic3 0180-2210 C3FXD ELECT 2 UF +50-10% 150VOCH 28480 0180-2210

DEACS NOT EIELD REPLACEABLE

pcics NOT FIELD REPLAGEABLE

DC1Cs 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCH 28480 0180-2210

ocic? 0180-2210 C:FXD ELECT 2 UF +50-10% 15CVDCH 28480 0180—2210

ncica NOT FIELD REPLACEABLE

DC1CY NOT FLELD REPLACEABLE

DCIL1 AND L2 L NOT FIELD REPLACEABLE

DCLRL 08743-60014 2 RESISTOR ASSY:TUNABLE 10DB 28480 08743-60014

DCLR1 NOT IN OPTION 002

DC1R2 0683-1055 4 R:FXD COMP 1 MEGOHN 5% 1/4M c1121 CB 1055

DCIR3 0683~-1055 R:FXD GOMP 1 MEGOHW 5% 1/4M 01121 CB 1055 m

DCc2 08746-60001 COUPLER ASSY:PORT 284380 08746-60001

Dcz FOR STANDARG MODEL AND DPTION 001

nc2 08746=60007 COUPLER ASSY:PORT 28480 08746-60007

oc2 FBR OPTLON 002

pczcl 08745-6008 C:FXD 1500 PF 28480 08745-6008
NOT FIELD REPLACEABLE

pe2ce 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210

DC2C3 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210

pca2cy NOT FIELD REPLACEABLE

DCc2cs NOT FIELD REPLACEABLE

DC2zCe 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210

DC2C7 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210

pC2c8 NOT FIELD REPLACEABLE

pcz2cy NOT FIELD REPLACEABLE

pczLl NOT FIELD REPLACEABLE

pc2Lz2 NOT FIELD REPLACEABLE

DC2R1 08743-6001Y RESISTOR ASSY:TUNABLE 10DB 28480 08743-60014

DC2R1 NOT IN OPTION 002

DC2R2 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 01121 CB 1055

DC2R3 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 01121 CB 1055

pC3 08746-60002 1 COUPLER ASSY:REFERENCE 28480 08746-60002

See introduction to this section for ordering information
6-10
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Model 87468

Table 6-2. Replaceable Parts

HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts

M Reference

: - HP Part Number| Oty Description Wty Mfr Part Number
Designation Code
c1 NOT ASSIGNED
cz NOT ASSIGNED
c3 0180-02C4 2 C:FXD ELECT 2800 UF +100~10% 40VDCHW 56289 D327694 DFP
C4 Ql80-0204 C:FXD ELECT 2800 UF +100-10% 40VDCW 56289 D37694 DFP
DSy 2140-0244 2 LAMP:GLOW MINIATURE 95V 87034 AlH
Fl 2116-0¢ccC1 1 FUSE:1 ANMP 75915 312001,
F1 {115v LINE}
Fl 2110=-0012 5 FUSEzZ0.5 AMP 75915 312.500
F1 {230V LINE)
F2 2110-0012 FUSE:0.5 AMP 75915 312.500
F3 2110-0012 FUSE:0=5 AMP 75915 312.500
F4 2110-0012 FUSE: 0.5 AMP 75915 312.500
F5 2110-0012 FUSE:0.5 AMP 75915 312.500
Ji 1251-6112 1 CONNECTORZPRINTED CIRCUIT 22-CONN 28480 1251-0172
J2 1251-0194 1 CONMECLORzPRINTED CIRCUIT 15-CONTACT 28480 1251-0194%
J43 1251-0160 1 CONKECTOR:z15 PIN 28480 1251-0160
J4 1251-0233 1 CONNECTOR:PC 44 CONTACTS 28480 1251-0233
J5 1251-015% 1 CONNECTORz2X15 CONTACT 28480 1251-0159
Jé 1251-00&5% 1 CONNECFORFEMALE 36~PIN MINAT 28480 1251-0085
R1 0698-3162 1 R:FXD MET FLM 46,4K OMM 1% 1/8wW 28480 0698-3162
51 3101-1395 i SWITCH: PUSHBUTTON DPDT (LINE) 76854 53-67280-121/A1H
Sl 2140-0244 LAMP:GLOW, NEON 87034 AlH
Tl 9100-313¢ 1 TRANSFORMER:115/230V acC 28480 9100-3138
Wl 08746-20014 1 CABLE:zCOUPLER/REAR PANEL 28480 08746-20014
W2 116C4-200621 1 REFERENCE LINESCOAX LINE PATCH CABLE 28480 11604-20021
W3 08746-20015 1 CABLE:REAR PANEL/LINE STRETCHER 28480 08746—20015
k4 08746-20017 1 CABLEsCGSUPLER/ATTENUATOR 28480 08746=20017
W5 A 08746-20018 1 CABLE:ATTENUATOR/SHW TREE "A" 28480 08746—-20018
W5 A FOR STANDARD INSTRUMENT
W5B 08746=20024 1 CABLE:ATTENUATOR/SW TREE ®gn 28480 08746-20024
TO SW TREE B(OPT 001 AND OPT 002)
HE 08746-20016 i g CABLE:LINE STRETCHER/REFERENCE 28480 08746-20016
W7 C8746-20019 1 CABLE:zSW TREE "A"/AUX ®DC1® 28480 08746-20019
[1:] 08T46-2002) 1 CABLE:ZMAEIN LINE "DC1™/SH TREE B 28480 08T46—-20021
WoA 08746-20023 1 CABLE:SW TREE "B"/TEST PORT 28480 08746-20023
FOR STANDARD INSTRUMENT
W9 B 08T746— 20025 1 CABLE:SW TREE "A"/TEST .PGRT 28480 08746~20025
Wo T6 SW TREE A OPT 001 AND OPT 002
W10 08746~-20022 1 CABLEzMAIN LINE "DC2%/SW TREE B 28480 08T46-20022
W1l 08746-2002C 1 CABLE:SW TREE "A"/AUX ®DC2% 28480 08746—-20020
Wiz 8120-1348 1 CABLE: POWER 28480 8120-1348
MISCELLANEOUS
0370-C919 4 PUSHBUTTON: END CAP, LH, OLIVE BLACK 28480 0370-0919
0370-C920 &4 PUSHBUTTON: END CAP, RH, OLIVE BLAC¥K 28480 0370-0920
5000-C051 2 TRIM STRIP 28480 5000-0051
5000~ 738 2 COVER:zREAR SIDE 5 X 16 28480 5000-0736
5000-07317 2 COVER:FRONT SIDE 5 X 16 28480 5000-0737
5060-0228 1 COVER ASSY:BOTTOM 28480 5060—-0228
5060~-07¢€6 2 HANDLE ASSY:zRETAINER 28480 5060-0766
5060-0767 5 FGOT ASSYsFM 28489 5060-0767
08743-00004 i COVER ASSY:TGP 28480 08743-00004
08743-00005 1 COVER:TCOP, REAR CORMER 28480 08743-00005
08746-C0005 1. PANEL :REAR 28480 08T746-00005
Q08746-C0006 1 PANEL:FRONT, UPPER 28480 08746-00006
08746-60007 1 PANEL:FRCNT, LOWER 28480 08T46-00007
08746-20008 1 PANELFRONT 28480 08746-20008
08T746-20013 2 FRAME :SIDE 28480 08T46-20013
08T46-€60005 1 WIRING HARNESS:POWER 2848Q 08T746=60005
08746-60006 1 HWIRING HARMESS:=LOGIC 28480 08746-60006

F5DQK 12/2009
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts Model 87468
Table 6-3. Code List of Manufacturers

MFR Zie w

NG« MANUFACTURER NAME ADDRESS COnE
60000 UaS.A, COMMON ANY SUPPLTIER OF U.S.A.
oiLzl ALLEN BRADLEY CO. MILWAUKEE, WIS, 53204
04713 MOTOROLA SEMICONDUCTOR PROD.INC. PHOENIX, ARIZ. 85008
a7263 FAIRCHILD CAMERA £ INST. CORP. SEMICONDUCTOR DIV. MOUNTAIN VIEW, CALIF. Q4040
08806 G«.E. CO. MINIATURE LAMP DEPT, CLEVELAND, OHIO 44112
19811 DURANT MFG. CO,. MILWAUKEE s WIS, 53201
21335 FAFNIR BEARING CO. THE DIV. TEXTRON INC. NEW BRITAIN, CONN. n6050
28480 HEWLETT=PACKARD COMPANY PALO ALTO, CALIF, 94304
56289 SPRAGUE ELECTRIC CC. N. ADAMS, MASS, 01247
70276 ALLEN MFG. CO. HARTFORD, CONN. 06101
TL041 BOSTON GEAR WORKS DIV M. AMERICAN ROCKWELL CORP. QUINCY, MASS. 02171
7123462 ELASTIC STOP NUT DIV. AMERACE ESNA CORP. UNION, N.J. 07083
75915 LITTELFUSE INC. DES PLAINES, ILL. 60016
T6B54 OAK MFG. CO. DIV. OAK ELECTRO/NETICS CORP. CRYSTAL LAKE, ILL. 60014
79136 WALDES KOHINOOR INC. LONG [S. CITY; N.Y. 11101
BO131 ELECTRONIC INDUSTRLES ASSOCIATION WASHINGTON D.C. 20006
BT034 MARCC & OAK INDUSTRIES DIV. DAK ELECTRO/NETICS CORP. AMAHEIM; CALIF, 92803
91418 KADIC MATERIALS CO. CHICAGD,s ILLa 60646

6-12
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Model 8746B

HP 8746b 0.5-12.4 GHz S-parameter test-set

Replaceable Parts

Reference Designation

HP Part Number

Description

—_—
_ 0 W~ s WN -

-
~N

13
14
15
16

Refer to Figure 6-2, 87468 Front P
08745-2028
08743-00004
08746-00005
08746-00007
08746-00004
08743-00008
08743-00005
08746-20013
5060-0222
5060-0766
2550-0016
5000-0736
2370-0020
55000-0737
5060-0767
5000-0051
5060-0228

1490-0030
5060-0775

anel Assembly

BRACE: TOP

COVER ASSY: TOP

PANEL: REAR

FILLER PIECE: SIDE FRAME
SUB DECK

FILLER PIECE: SIDE FRAME
COVER: TOP REAR CORNER
FRAME: SIDE

HANDLE ASSEMBLY

RETAINER: HANDLE ASSEMBLY
SCREW: SST BH 8-32 X 5/16"
REAR SIDE COVER

SCREW: SST FHPHL DR 6-32 X 3/16"
FRONT SIDE COVER

FOOT ASSEMBLY

PLATE: FLUTED ALUMINUM
BOTTOM COVER ASSEMBLY
STAND: TILT

KIT: RACK MOUNT

Figure 6-1. Cabinet Parts

6-13
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Replaceable Parts

HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 8746B

Reference Designator

HP Part Number

Description

0 NG WN =

5040-0328
08746-00007
08746-00006
08745-20008
08742-2036
08746-20006

1250-0819

1250-0820

0370-0920

0370-0921

0370-0802

5000-6400

5000-6401

5000-6402

5000-6403

5000-8677

5000-8678

5000-8679

5000-8680

5000-8681

5000-8682

5000-8683

5000-8684

0370-0919

BEZEL: REFERENCE PLANE EXTENSION
PANEL FRONT: LOWER

PANEL FRONT: UPPER

PANEL FRONT (BACKING PLATE)
LOCK RING

CONNECTOR MOUNT: SLIDING
COUPLING NUT

COUPLING SLEEVE ASSEMBLY
PUSHBUTTON END CAP: RIGHT (4)
PUSHBUTTON: SWITCH (12)
LENS: PUSHBUTTON (12)
LABEL: PUSHBUTTON ("S4,")
LABEL: PUSHBUTTON ("S4,")
LABEL: PUSHBUTTON ("S5,
LABEL: PUSHBUTTON ("S,,")
LABEL: PUSHBUTTON (0")
LABEL: PUSHBUTTON (“10")
LABEL: PUSHBUTTON (*20")
LABEL: PUSHBUTTON {"30")
LABEL: PUSHBUTTON (""40")
LABEL: PUSHBUTTON ("50")
LABEL: PUSHBUTTON ("60")
LABEL: PUSHBUTTON (“70")
PUSHBUTTON END CAP: LEFT (4)

6-14
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 8746B Replaceable Parts

PANEL

gﬁgﬂ‘\%;@m

SEAT OUTER CONDUCTOR
CAREFULLY AND TIGHTEN
TO 10 FT-POUNDS TORQUE

Reference Designator HP Part Number Description
1 5000-8676 WASHER
2 5020-7803 NUT: CLAMP
3 5020-7806 FERRULE
4 5020-7805 CABLE: TERMINATOR
5 2950-0079 NUT: HEX 5/8—24 THREAD
6 2190-0493 WASHER: FLAT FOR 5/8" DIA SHAFT
7 08741-2010 CENTER CONDUCTOR: TERMINATOR
8 50400306 BEAD
g 12500816 HOLDER: CONTACT
10 08745-2047 CONNECTOR BODY: SST

J

Figure 6-3. REFERENCE & TEST Channel Output and Inboard (W3J1) REFERENCE LINE Connectors
6-15
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Replaceable Parts

HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468

1 2 3 PANEL

NN

Reference Designation HP Part Number Description
1 5000-8676 WASHER
2 0590-0035 NUT: CLAMP
3 08745-2021 CABLE: TERMINATOR
4 2950-0079 NUT: HEX 5/8-24 THREAD
5 2190-0493 WASHER: FLAT FOR 5/8" DIA SHAFT
6 08741-2010 CENTER CONDUCTOR: TERMINATOR
7 5040-0306 BEAD
8 1250-0816 CONTACT: HOLDER
9 08745-2047 CONNECTOR BODY

6-16

Figure 6-4. Outboard (W1J1) REFERENCE LINE Connector
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 8746B Replaceable Parts

1 2 3 5 6 9
Reference Designation HP Part Number Description
1 5000-8676 WASHER
2 0590-0035 NUT: CLAMP
3 0510-0055 RING: TRUARC
4 5020-7805 TERMINATOR: CABLE
2950-0079 NUT: HEX 5/8-24” THREAD
2190-0493 WASHER: FLAT FOR 5/8"" DIA SHAFT
5 08741-2010 CENTER CONDUCTOR: TERMINATOR
6 5040-0306 BEAD
7 1250-0816 HOLDER: CONTACT
8 11604-20019 COUPLING SHELL: CONNECTOR
9 11604-20020 CONNECTOR BODY: SST
Figure 6-5. REFERENCE LINE Coaxial Cable Connectors (2)
6-17./6-18
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Model 87468

HP 8746b 0.5-12.4 GHz S-parameter test-set

Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. To adapt this manual to instruments with
serial numbers prefixed 983-, make the changes
indicated bhelow.

— Serial Prefix or Number _____ Make Manual Changes — Serial Prefix or Mumber —_____ Make Manual Changes
983- 1
CHANGE 1

SERVICE NOTE

For serial prefix 983- it is recommended that A2Q22, A2R54, and AZR55 be replaced with the following parts:
A2Q22: 1854-0062 with heat dissipator 1205-0048.
A2R54 and AZR55: 07640013 R:FXD MET OX 56 OHMS 2W 5%,

The following Manual Changes are to document the parls originally installed in the instrument:

Page 6-4, Table 6-2 Replaceable Parts:
Change A2Q22 to 1854-0039 TSTR:SI NPN 80131 2N2053 with 1205 0062 HEAT DISSIPATOR.

Page 6-5, Table 6-2 Replaceable Parts:
Change A2R54 and A2R55 to 0698-3260 R:FXD MET OX 100 OHM 28480 0698-3260.

Page 6-6, Table 6-2 Replaceable Parts:
Change A3R32, 33, 35,51 and 52 to 0686-5125 R:FXD DEPC 5100 OHM 5% 1/2W 01121 5125.

Recommended replacement for these resistors is: 0757-0833 R: FXD MET FLM 5110 OHM 1% 1/2W.

Page 6-T, Table 6-2 Replaceable Parts:
Change A3R71 and A3R72 to 0686-5125 R:FXD DEPC 5100 OHM 5% 1/2W 01121 5125.
Recommended replacement for these resistors is: 0757-0833 R:FXD MET FLM 5110 OHM 1% 1/2W.

Page 8-20, Service Sheet 2, A3 Driver Assembly;
Change A3R32, 33, 34, and 35 to 5100 ohms.

Page B-24, Service Sheet 4:
Change A3R51,52,71,72, 73 and 74 to 5100 ohms.

Page 8-28, Service Sheet 6:
Change A20Q22 to 1854-0039.

7-1/7-2
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468

Service

SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for testing,
troubleshooting, and repairing the Model 87468
S-Parameter Test Set.

8-3. PRINCIPLES OF OPERATION

8-4. General principles of operation are described
on the first fold-out sheet, opposite the block
diagram. This block diagram also serves as an
index. Larger numerals on the block diagram refer
to Service Sheets as follows:

Service Sheet 1 consists of RF Circuits

Service Sheet 2 consists of S-Parameter Latch and
Driver Circuits

Service Sheet 3 consists of Attenuation Latch
Circuits

Service Sheet 4 consists of Attenuator Driver Cir-
cuits

Service Sheet § consists of Remote Control Logic
Circuits

Service Sheet 6 consists of Power Supplies (in-
cludes Remote Control Power Supply).

8-5, Detailed circuit description for each individual
schematic diagram is placed on the facing left-hand
foldout page on each Service Sheet. This places all
material needed for printed-circuit-level diagnosis
in one place, providing easy correlation between
function and specific circuitry.

8-6. RECOMMENDED TEST EQUIPMENT

8-7. Test equipment and accessories required to
maintain the Model 87468 are listed in Table 1-3.
Other equipment may be substituted, provided it
meets the specifications listed in the “Critical
Specifications™ column. Other servicing aids are
listed in Table 8-1 Servicing Aids.

8-8. The schematic diagrams in this section repre-
sent the circuits electrically. They are not wiring
g_lagirams, though wire colors are given where prac-
ical,

8-9. The circuits are arranged according to signal
flow; consequently, some switch and circuit assem-
blies may be shown in part on more than one
diagram. If so, the reference designation is pre-
ceded by P/O, for “Part Of", and is followed by a
notation of the number of parts into which the
assemibly has been divided.

8-10. Some of the general information obtainable
from the schematic diagrams is shown in Table 8-2.
Notes and explanations of symbols pertaining to all
the diagrams are contained in Table 8-2. Notes
about specific components, circuits, or conditions
are given on the diagram to which they apply.

8-11. As an aid to finding components and assem-
blies in the set of diagrams, each diagram has a box
labelled Reference Designations that contains all
the reference designations appearing on the dia-
gram.

8-12. COMPONENT TROUBLE ISOLATION

8-13. The following information is given to aid in
making voltage and resistance measurements.

8-14. Leads of most transistors on the printed
circuit boards are in a triangular configuration. The
emitter lead is identified by an E alongside the lead
on the printed-circuit board. Polarity of diodes is
marked on the printed-circuit board by means of
the standard schematic symbol. Pin numbers of the

Table 8-1. Servicing Aids

bulb replacement)

Bulb Extractor Tool (permits easy pushbutton lens and pushbutton light

Service Board (permits remote programming w/clip leads for testing purposes)

ITEM HP PART NUMBER
22-pin Extender Board (permits making voltage measurementson board AZ2) 5060-0630
15-pin Extender Board (permits making voltage measurements on board Al) 5060-0049
Spanner Wrench (permits disassembly of APC-7 tvpe connectors) 5060-0237

(Part of Model 11587A
Connector Kit)

4040-0427
08620-60037

8-1
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model 87468

microcircuits are shown in an outline drawing on
Service Sheet 5. Test points are labelled TP in text,
i.e. AITPL is test point 1 (1 in a star on schematic)
in assembly Al.

8-15. When making voltage measurements, note
that they are referenced to a common point, NOT
GROUND. This point can be found at any white-
black wire, such as on the rear-panel REMOTE/
MANUAL switch 52,

8-16. When making ohmmeter measurements on
transistors do not use an ohmmeter range that has
over 1.5 volts open-circuif voltage on the test leads
nor that draws more than 1 milliampere of short-
circuit current.

8-17. ASSEMBLY REPLACEMENT

8-18. Pushbutton Circuit Boards

8-19. To replace a pushbutton board, proceed as
follows:

a. Remove the top cover.

b. Remove Al, the power supply board, as
follows:

1. Remove the two posi-drive screws
holding the power supply’s series
regulator heat sink (mounting brac-
ket).

2. Remove the circuit board and heat
sink as a unit (unplug from chassis
connector).

3. Remove the electrolytic capacitor
mounting bracket by removing the
three serews and move the capacitors
out of the way.

c. Remove the eight screws holding the A4
pushbutton circuit board to the pushbuttons.

d. Remove the pushbutton circuit board A4
from the instrument and disconneect from socket.

To install the Pushbutton Circuit Board:
a. Install light bulbs into replacement board.

b. Insert the replacement ecircuit board into
its socket and position circuit board with light
bulbs showing through the front panel.

c. Insert the eight circuit-board mounting
screws through the circuit board, Start each screw
into the pushbutton end-piece.

d. Tighten circuit board mounting screws.

F5DQK 12/2009

Service

e. Install electrolytic capacitor mounting
bracket.

f. Install power supply circuit board.

8-20. Switch Tree A

8-21. Switch Tree A consists of three microwave
coaxial switches. Hach switch may be replaced
individually. Refer to the Table of Replaceable
Parts in Section VI for part numbers. To replace a
switch proceed as follows:

a. Remove top and bottom covers.

b. Remove top cross-brace (one screw on
each end and one each screw above the TEST and
REFERENCE channel connectors).

¢. Disconnect cable W7 (see Schematic 1) at
Directional Coupler DC 1 (PORT 1 coupler) by
firmly holding the coupler’s stainless steel connec-
tor with a pair of plastic-jawed pliers, while loosen-
ing the %" brass nut.

d. Disconnect cables Wi and W11 from
Switch Tree A, using a %’ open-end wrench.

e. Remove the two socket-head serews hold-
ing Switch Tree A to its mounting bracket.

f. Remove Switch Tree A and cable W7
through the bottom of the instrument.

¢. Disconnect the two white-black wires and
one white-green (white-blue on Option 001 or 002)
wire from Switch Tree A.

h. Disconnect cable W7 from Switch Tree A.
i.  Replace defective switch.
To install Switch Tree A:

a. Insert the replacement switch tree into
the instrument from the bottom so that the flat
surface of the switches is closest to the front of the
instrument and the switch-tree’s single port is
closest to the left side of the instrument, when
viewed from the front.

b. Make sure coaxial cable center conductor
end is concentric. Clean with methanol. Connect
cables to switch-tree finger-tight.

c. Install the two switch-tree mounting
SCrews.

d. Tighten all cable connections. Firmly hold
DC1’s stainless-steel connector when tightening W7
at DCL.

8-3
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e. Solder white-green (white-blue on Options
001 and 002) and two white-black wires to switch-
tree terminals with same color wires attached.

f. Install the top cross-brace.

g¢. Install covers.

8-22. Switch-Tree B

8-23. Switch Tree B consists of three microwave
coaxial switches. Each switch may be replaced
individually. Refer to the Table of Replaceable
Parts in Section VI for part numbers. To replace a
switch proceed as follows:

a. Remove top and bottom covers.

b. Remove top cross-brace (one screw on
each end and one screw each above the TEST and
REFERENCE channel connectors).

¢. Disconnect cables W8 (see Schematic 1)
and W10 from Switch Tree B (cables W8 and W10
go to DC1 and DC2, respectively).

d. To obtain access to switch tree connec-
tors, disassemble W3J1 (inboard rear-panel
REFERENCE LINE connector) as follows:

1. Loosen cable terminator locknut
using a 1/2" open-end wrench.

2. Partially unscrew cable terminator
from connector body using a 7/16”
open-end wrench.

3. Remove nut securing connector hody
to rear panel using 5/4" open-end
wrench.

4. Push cable through rear panel and
unscrew connector body from term-
inator.

5. Remove bead assembly, cable termin-
ator, and outer conductor washer
from cable.

e. For standard model 8746B, disconnect
cable W9 as follows:

1. Disassemble TEST output connector
using step d substeps 1 through 4
above,

2. Disconnect W9 from Switch Tree B.

f. For 87468 options 001 and 002, dis-
connect cable W5 from A6 (step attenuator) and
then from Switch Tree B,

8-4
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g. Loosen the single screw located between
the three switches in Switch Tree B. This screw is
accessible from the top of the instrument. Push the
screw out as far as possible and remove spacer from
SCrew.

h. Remove the allen-screws holding Switch
Tree B to its mounting plate.

i. Remove Switch Tree B from the bottom
of the instrument.

j- Disconnect the white-black and white-
blue (white-green on Options 001 and 002) from
the switch tree.

k. Replace the defective switch.
To install Switch Tree B:

a. Install the replacement switch tree so that
the flat side of the switches is closest to the right
side of the instrument, when viewed from the
front, and the single port of the tree is closest to
the rear panel.

b. Install spacer and screw located between
the switches. Do not tighten screw.

¢. Make sure coaxial cable center conductor
ends of cables W8 and W10 are concentric. Clean
ends with methanol. Connect cables to switch-tree
finger-tight.

d. Install and tighten switch-tree mounting
BCrews.

e. Tighten located between the
switches.

sCrew

f. Tighten cable W8 and W10 connecticns.

g. For 87468 standard model connect cable
W9 as follows:

1. Make sure coaxial cable center con-
ductor end of cable W9 is concentric.
Clean with methanol. Connect finger-
tight.

2.  Assemble the TEST output connector
(see step i substeps 1 through 6).

3. Tighten cable W9 connections.

h. For 8746B option 001 or 002, make sure
coaxial cable center conductor end of W5 is con-
centric. Clean end with methanol. Connect cable
W5 to Switch Tree B and then to A6 (atfenuator).
Tighten connectors.
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i.  Assemble W3J1 as follows:

1. Install cable terminator and outer con-
ductor washer and nut loosely onto
cable. See Figure 6-3 for position of
washer.

2. Install bead assembly onto cable termi-
nator.

3. Push cable through rear panel and
screw connector body onto cable termi-
nator finger-tight.

4. Tighten nut securing connector to rear
panel.

5. Tighten cable terminator in connector
body.

6. Tighten terminator lock-nut.

j- Solder the white-black and white-blue
(white-green on Options 001 and 002) to Switch
Tree B terminals that have corresponding color-
coded wires attached.

k. Install top cross-brace.

l. Install covers.

8-24. Step Attenuator (AB) Assembly

8-25. To remove the A6 Step Attenuator Assem-
bly, proceed as follows:

a. Remove top and bottom covers.

b. Swing out the circuit-board socket assem-
bly and disconnect cable W4. See page 8-17.

c. Disconnect cable W4 from the attenuator.

d. Disconmect cable W5, accessible at the bot-
tom of the instrument, from the attenuator .

e. Remove the four socket-head screws hold-
ing the attenuator to the mounting bracket.

f. Remove the attenuator through the open-
ing made when the circuit-board connector
bracket is swung out.

g. Mark the color-coded wires to attenuator
for identification when installing a replacement
attenuator. Disconnect wires. Return attenuator to
factory for repair. This attenuator is on an ex-
change program where it may be exchanged for
another attenuator.

To install A6 assembly proceed as follows:
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a. Connect color-coded wires to attenuator
terminals.

b. Install attenuator through the opening
made when ecircuit-board connector bracket is
swung out.

¢. Install the four
SCIEWS.

attenuator-mounting

d. Conneect cables W4 and W5 to attenuator
finger-tight.

e. Tighten attenuator mounting screws.
f. Tighten cables W4 and W5.

g. Install covers.

8-26. Line Stretcher (A5} Assembly

8-27. To remove the AB Line Stretcher Assembly
proceed as follows:

a. Remove the top, bottom, and side panel
COVErs.

b. Remove both front-panel APC-7 connector-
coupling assemblies as follows:

1. Partially extend coupling sleeve to serve
as a guide for spanner wrench (part of
Model 11587A Connector Kit).

2. Position spanner wrench, HP Part No.
5060-0237, so both pegs on the face of

the wrench engage holes in the coupling-
assembly. Thread spanner wrench coup-
ling nut on connector.

3. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end
wrench while removing connector end
assembly by unserewing with the span-
ner wrench.

CAUTION

Do not allow the gold-plated
portion of the connector to
rotate while removing the end-
assembly. If the connector is
allowed to rotate, the directi-
vity of the coupler may be
affected.

4. Loosen two allen-screws in lock-ring
behind front panel, slide lock-ring back,

and remove front-panel connector
mount.
85
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¢. Remove the REFERENCE PLANE EX-
TENSION control knob.

d. Remove power LINE switch retaining ring.

e. Remove the fluted-aluminum stick-on trim
strip on each side frame, using a razor blade to lift
one edge of the sirip. On rack-mounted instru-
ments, remove rack-mounting brackets.

f. Remove the two screws holding the left
side-frame to the chassis.

g. Remove the three screws on each side
which hold the side-frame to the front panel.

h. Remove the top cross-brace by removing
one screw at each end of the brace and two screws,
one above the TEST and one above the REFER-
ENCE connectors.

i. Pull the left {(when viewed from the front)
side-frame out slightly and remove the left end of
front panel.

j. Loosen screws holding right side-frame and
remove right end of front panel.

k. Disconnect the connector to pushbutton
circuit-board.

m. Disconnect Cable W3 from Line Stretcher,
using a 3/4 inch open-end wrench.

n. Disconnect cable W6 at the REFERENCE
output connector. Loosen cable terminator lock-
nut using 1/2 inch open-end wrench and slide nut
back onto cable, then unscrew cable terminator
from connector body using 7/16 inch open-end
wrench.

p. Remove three screws on the electrolytic
filter-capacitor bracket and swing filter capacitors
out of the way.

g. Remove two screws on power supply
mounting bracket and remove power supply assem-
bly.

r. Remove three screws holding the Line
Stretcher’s front mounting-plate to the chassis.

s. Remove two screws holding Line Stretcher
to rear panel.

t. Remove Line Stretcher through the front
of the instrument.

u. Disconnect cable W6 from Line Stretcher’s
10 dB attenuator as follows:

8-6
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1. Held attenuator housing with a 1/2
inch open-end wrench.

2. Loosen cable terminator lock-nut using
a 1/2 inch open-end wrench, and slide
lock-nut back onto cable.

3. Unscrew cable terminator from
attenuator housing using a 7/16 inch
open-end wrench Bead assembly and
washer, HP Part No. 5000-8676, may
come loose. Reinsert any loose parts.

To install a Line Stretcher Assembly:

a. Connect cable W6 to Line Stretcher’s 10

dB attenuator. Do not tighten terminator lock-nut.

{See Figure 6-3.)

b. Install Line Stretcher and cable W6 through
the front of the instrument.

¢. Make sure coaxial cable center conductor
end of cables W3 and W6 are concentric. Clean
ends with methanol. Connect finger-tight.

d. Install three screws holding Line Stretcher’s
front mounting-plate to the chassis.

e. Tighten cables W6 and W3.

f. Install power supply ecircuit-board and
mounting bracket.

g. Install electrolytic capacitor assembly,
circuit-board

h. Connect pushbutton
connector and install front panel.

i. Install top cross-brace and all side-frame
sCYews.

j. Install the power LINE switch in front
panel.

k. Turn instrument upside down and install
two serews and spacers holding the Line Stretcher
to rear panel. To insert spacers, spring rear panel
slightly using a screw driver between Line Stretcher
and rear panel, if necessary.

1. Install trim ring and clamp.

m, Install two APC-T connector coupling
assemblies firmly by holding each outer conductor
with an open-end wrench, while tightening the
coupling assembly with a spanner wrench.

n. Install all covers.

-
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8-28. Directional Coupler DC1 (Port 1 Coupler)

8-29. To remove the DC1 Directional Coupler,
proceed as follows:

a. Remove the top and bottom covers.

Note

DC1 is mounted so that the front-panel
connector will move slightly to insure
mating with the Model 11608A. The posi-
tion of this Directional Coupler on its
mounting plate is critical. Before removing
this directional coupler, mark its position
(on at least two sides) on the mounting
plate to aid in positioning the replacement
coupler.

b. Remove associated APC-7 connector coup-
ling assembly as follows:

1. Partially extend coupling sleeve to serve
as a guide for the spanner wrench, HP
Part No, 5060-0237 (part of 11587A
Connector Kit).

2. Position spanner wrench so both pegs
on the front face of the wrench engage
holes in the connector face. Tighten
wrench sleeve,

3. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end
wrench while removing connector
coupling-assembly by unscrewing with
a spanner wrench.

CAUTION

Do not allow the gold-plated portion of
the connector to rotate while removing
coupling assembly. If the connector is
allowed to rotate, the directivity of the
coupler may be affected.

¢, Loosen two allen-serews in lock-ring be-
hind front panel, slide lock-ring back, and remove
front-panel connector mount.

d. Disconnect cable W8 from switch tree B,
Cable W8 will be disconnected from the L-shaped
adapter later, after the Directional Coupler is re-
moved.

e. Disconnect cable W7 from DC1 using a 3/4
inch open-end wrench, while firmly holding the
Directional Coupler’s stainless-steel connector with
a pair of plastic-jawed pliers.

f. Remove the two pozi-drive screws (acces-
sible from the top}.

Service

g. Remove DC1, the mounting plate, and
cable W8 from the instrument.

h. Disconnect W8 from the Directional Coup-
ler’s L-shaped adapter by using two 3/4 inch open-
end wrenches.

i. Disconnect the blue bias-circuit leads from
the Directional Coupler.

. Remove the mounting plate from the
Directional Coupler.

To install Direction Coupler DC1 replacement:

a. Position new coupler on mounting plate,
using marks made for original Directional Coupler.

b. Make sure coaxial cable center conductor
end of cable W8 is concentric. Clean end with
methanol. Connect cable W8 to coupler L-shaped
adapter. Position cable W8 so that it mates with
the switch tree B connector. Tighten W8 with a 3/4
inch open-end wrench.

¢. Reassemble connector coupling assembly
on coupler.

CAUTION

Hold coupler connector parts from turning
with an open-end wrench. Coupler may be
damaged if this is not done.

d. Slide lock ring over front-panel port of new
coupler.

e. Install new coupler and mounting plate. Do
not install mounting-plate screws at this time.

f. Make sure coaxial cable center conductor
ends of cables WT and 8 are concentric. Clean ends
with methanol.

g. Connect cables W7 and 8 to new coupler
finger-tight.

h. Install front-panel connector mount and
lock ring. Do not tighten lock-ring allen screws.

i. Install APC-T connector coupling assembly
by firmly holding outer conductor with 1/2 inch
open-end wrench, while tightening coupling assem-
bly with a spanner wrench.

j.  Adjust the position of new coupler to align
front-panel connector as follows:

1. Connect a 20 cm air-line to each front-
panel APC-7 connector, These air-lines
will aid in aligning the front-panel con-

81
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nectors. A slight tilting of the connec-
tors will be more apparent with the air-
lines connected.

2. Loosen T7/16 inch nuts on
mounting-plate spacers and adjust to
align coupler. Tighten nuis. Do not
tighten mounting screws excessively or
the connector will not have a slight
freedom movement and the mounting-
plate spacers may be damaged.

3. If the front-panel connector is out of
alignment in any direction the coupler
must be repositioned on its mounting
plate.

4. With a 20 em air-line on PORT 1 and
PORT 2, connector spacing at the end
of the air-lines should be approx. 4.810
inches and ends should be at the same
height. Remove air-lines. Check coup-
lers for egual extension from front
panel.

k. Tighten cable W7, helding the coupler’s
stainless-steel connector with a pair of plastic-
jawed pliers,

. Tighten cable W8 at switch tree B.

m. Tighten the front-panel connector-mount
lock ring.

n. Selder the blue bias-circuit leads to the
coupler’s terminals, in any order.

0. Replace instrument top and bottom covers,

8-30. Directional Coupler DC2 (Port 2 Coupler)

8-31. To remove the DC2 Directional Coupler,
proceed as follows:

a. Remove the top and bottom covers.

b. Remowve APC-T connector coupling assem-
bly as follows:

1. Partially extend coupling sleeve to serve
as a guide for the spanner wrench, HP
Part Neo. 5060-0237. This wrench is
part of the HP 11587A Connector Kit.

2. Position spanner wrench so that both
pegs onthe face of the spanner wrench
engage holes in the connector face.
Tighten wrench sleeve.

3. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end

3-8
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wrench while removing connector
coupling-assembly by unscrewing with
spanner wrench.

CAUTION

Do not allow gold-plated portion of con-
nector fo rotate while removing the coup-
ling assembly. If connector is allowed to
rotate, directivity of coupler may be
affected.

c. Loosen the two allen-screws in lock ring
located behind front panel, slide lock-ring back,
and remove the connector mount from front panel,

d. Disconnect W11 from DC2J2 (bottom of
instrument) using a 3/4 inch open-end wrench,
while holding stainless-steel part of coupler with a
pair of plastic-jawed pliers.

e. Disconneet W10 from the coupler’s
L-shaped adapter using two 3 /4 inch wrenches,

f. Disconnect other end of W10 from switch
tree A, and remove W10 completely. Removal is
necessary to install new coupler.

g. Remove three screws from electrolytic
capacitor mounting bracket and swing the capaci-
tor assembly out of the way.

h. Remove the coupler-mounting brackets
from the chassis and then from the Directional
Coupler,

i. Remove the Directional Coupler.

j-  Unsolder the two green bias leads to the
Coupler.

To replace the Directional Coupler DC2, proceed
as follows:

a. Remove APC-T7 connector coupling assem-
bly as follows:

1. Partially extend coupling sleeve to serve
as a guide for spanner wrench, HP Part
No. b060-0237.

2. Position spanner wrench so that both
pegs on the face of spanner wrench en-
gage holes in the connector face.
Tighten wrench sleeve.

3. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end
wrench while removing connector
coupling assembly by unscrewing with
spanner wrench.
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CAUTION

Do not allow gold-plated portion of con-
nector to rotate while removing the coup-
ling assembly. If connector is allowed to
rotate, directivity of coupler may be af-
fected.

b. Install lock ring on PORT 2 port.

c. Install new coupler through bottom of the
instrument.

d. Install screws in coupler-mounting bracket.
Do not tighten screws in the bracket.

e, Make sure coaxial cable center conductor
end of cable W10 is concentric. Clean end with
methancl. Connect cable finger-tight to new
coupler and switch tree A,

f. Inspect center conductor of cable W11 and
clean with alechol, if necessary. Connect cable
W11 finger-tight to new coupler.

g. Install new coupler-mounting brackets to
chassis. Do not tighten mounting-bracket screws,

h. Tighten cables W10 and W11.

i. Install front-panel connector mount. Do
not tighten lock-ring allen screws.

j-  Install APC-T7 coupling assembly, firmly
holding outer conductor with a thin 1/2 inch open-
end wrench while tightening coupling assembly
with a spanner wrench.

k. Adjust position of new coupler to align
front-panel connector as follows:

1. Connect a 20 e¢m air-line to each front-
panel APC-T connector. These air-lines
will aid in aligning the front-panel con-
nectors. A slight tilting of the connec-
tors will be more apparent with the air-
lines connected,

2. Adjust position of coupler and tighten
maounting-bracket screws.

3. With a 20 cm air line on PORT 1 and
PORT 2, connector spacing at the end
of the air-lines should be approx. 4.810
inches and end should be at the same
height. Remove air-lines. Check coup-
lers for equal extension from front
panel,

I.  Solder wires to the new coupler’s bias-
circuit terminals. Wires can be soldered in either
order.
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m. Install

electrolytic-capacitor mounting
bracket.

8-32. Directional Coupler DC 3

8-33. To remove Directional Coupler DC3 (Direc-
tional Coupler associated with RF INPUT), pro-
ceed as follows:

a. HRemove bottom and top, left (when viewed
from front) rear cover.

b. Disconnect cables W1 and W4, while firmly
holding the Directional Coupler’s stainless-steel
connector with a pair of plastic-jawed pliers.

c. Loosen the two allen-screws in lock ring
located behind rear panel and remove the connee-
tor mount.

d. Remove the two coupler-mounting screws
{accessible through top of instrument).

e. Remove the Directional Coupler from in-
strument.

To install a new Directional Coupler proceed as
follows:

a. Slide lock ring onto new coupler’s type N
connector.

b. Install new coupler in the instrument. Make
sure coaxial cable center conductor ends of cables
W1 and 4 are concentric. Clean ends with meth-
anol. Tighten ends of cables finger-tight.

c. Install the two coupler-mounting screws.
Do not tighten screws.

d. Imstall RF
tighten
SCTeWS,

input connector-mount and
lock ring. Tighten coupler-mounting

e. Tighten cables W1 and W4, while firmly
holding new coupler’s stainless-steel connector
with a pair of plastic-jawed pliers.

f. Install top and bottom instrument covers.

8-34. Port Coupler 10 dB Attenuator

8-35. The directional coupler associated with
PORT 1 and PORT 2 (DC1 and 2) in the standard
maodel and Option 001 (not Option 002) contains a
10-dB attenuator. If the return-match reflection is
greater than specifications and Switch Tree B is
OK, the trouble may be in the 10-dB attenuator.
Replace the 10-dB attenuator using the following

procedure. Attenuator is HP Part No.
08743-60014.
8-9
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a. Remove top and bottom instrument covers.

b. If PORT 1 coupler, remove nearest instru-
ment side frame.

¢. Loosen coupler mounting plate or brackets,

d. Remove cable end attached to the L-shaped
adapter.

e. Loosen other cable on coupler. If PORT 1
coupler, swing it out.

f. With 3/4 inch open-end wrench, unscrew
brass nut between L-shaped adapter and stainless-
steel connector mount on coupler.

g.  With a spanner wrench, HP Part No.
5060-0237, unscrew connector bead holder.

h. Remove 10 dB attenuator cartridge, noting
which end has the mark.

CAUTION

Do not lose or damage the washer (HP Part
No. 2190-0831), sliding contact (HP Part
No. 5020-3297), or spring (HP Part No.
1460-0977) behind the sliding contact on
both sides of the attenuator cartridge. All
of these parts are necessary for proper con-
tact.

To replace the 10 dB attenuator cartridge, proceed
as follows:

a. Install a new 10 dB attenuator cartridge
(HP Part No. 08743-60014) with a washer (HP Part
No. 2190-0831) on each side of the cartridge,

NOTE

The marked end has the lowest reflection
and should be inserted with the marked
end toward the coupler.

b. With a spanner wrench (HP Part No.
5060-0237) screw in connector bead holder.

¢. With 3/4 inch open-end wrench, tighten
brass nut between L-shaped adapter and stainless-
steel connector mount on coupler.

d. Inspect coupler connector faces and clean
with methanol, if necessary.

e. Make sure coaxial cable center conductor
end is concentric. Clean open cable connectors
with methanol.

f.  Remount the couplers.

8-10
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g. Reconnect the cables.

h. Reconnect side frame, if removed, and re-
place covers,

8-36. Port 1 and Port 2 Connector Coupling
Assemblies

8-37. The coupling assembly of the front-panel
PORT 1 and PORT 2 APC-T connectors is replace-
able. To replace a coupling assembly proceed as
follows:

a. Partially extend coupling sleeve to serve as
a guide for the spanner wrench, HP Part No.
5060-0237 (part of HP 11587A Connector Kit).

b. Position spanner wrench so both pegs on
the front face of the wrench engage holes in the
connector face. Tighten wrench sleeve,

c. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end wrench while
removing connector end-assembly by unscrewing
with a spanner wrench,

CAUTION

Do not allow the gold-plated portion of the
connector to rotate while removing the
end-assembly. If the connector is allowed
to rotate, the directivity of the coupler
may be affected.

d. Order coupling sleeve assembly HP Part No.
1250-0820 or coupling nut HP Part No.
1250-0819.

e. Assemble by reversing the disassembly pro-
cedure,

8-38. REPAIR
8-39. Replaceable Parts

8-40. Parts shown in Table 6-3 are replaceable, To
replace other parts not listed contact Vour nearest
Hewlett-Packard office.

8-41. Location Diagrams

8-42. The location of test points are shown on
Service Sheet 6. The locations of individual compo-
nents mounted on printed circuit boards are shown
opposite the related schematic diagram. The part
reference designator may be found from the sche-
matic diagram, then located on the parts identifica-
tion diagram on the same Service Sheet,

d i
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8-43. TROUBLESHOOTING

8-44. Introduction

8-45. Some general troubleshooting information is
given in paragraphs 8-48 through 8-63. This infor-
mation may be helpful in analyzing the trouble and
therefore by-passing portions of the troubleshoot-
ing procedures.

8-46. A preliminary troubleshooting procedure is
given in Figure 8-2. This procedure checks the
various instrument functions. For a trouble in a
particular function this procedure directs the
troubleshooter to another troubleshooting proce-
dure to further isolate the trouble.

8-47. The individual troubleshooting procedures
need not be performed one after the other, in
order. Preliminary troubleshooting should be per-
formed first, unless the troubleshooter has deter-
mined by other means that the trouble is associ-
ated with a particular imstrument function. If the
troubleshooter knows in which circuit the trouble
occurs, he can go directly to the troubleshooting
for that circuit on the Service Sheet for that cir-
cuit. Refer to paragraph 8-3 for a listing of the
circuits shown on the various Service Sheets.

8-48. Troubleshooting Procedure

8-49. Troubleshooting is generally divided into
two maintenance levels in this manual. The first is
the circuit level, which isolates a trouble to a cir-
cuit. Troubleshooting flow diagrams provide a
simple step-by-step procedure to identify the de-
fective circuit. The second maintenance level iso-
lates the trouble to the component level. A de-
tailed ecircuit description, a schematic diagram, and
a voltage table are provided on each Service Sheet
to aid in troubleshooting down to the component
level.

8-50. Troubleshooting from Front-Panel
Indications

8-51. Many troubles, such as pushbutton lamp cir-
cuits, can be narrowed to one particular circuit
from the front-panel indications. In these cases, go
directly to the troubleshooting flow diagram on
the Service Sheet of the eircuit involved.

8-52. Troubleshooting from the Display Indicator

8-53. The network analyzer display indicator will
also indicate troubles, but the causes may not be
readily apparent. Except for total failure, the usual
indication is a change in gain. This may be ob-
served on the display indicator or as a change in
the 8410A Network Analyzer TEST CHANNEL
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GAIN setting required for normal calibration. Nor-
mal TEST CHANNEL GAIN for calibration is
about 19-22 dB with equal amplitude signals into
the test and reference channels and depending
upon the particular network analyzer.

8-54. Test Channel Gain Higher Than Normal.
Higher than normal test channel gain for calibra-
tion indicates a loss in gain in the test channel.
Lower than normal test channel gain for calibra-
tion indicates a loss in the reference channel. Dis-
continuities in the reference channel can often be
determined by moving the REFERENCE PLANE
EXTENSION and observing the display trace. If
the display varies cyclically, the discontinuity is
probably in the reference channel.

8-55. Test Channel Gain Lower Than Normal. If
the 8410A Network Analyzer TEST CHANNEL
GAIN setting required for calibration is other than
normal, the trouble may be of several types.
Troubles may be large insertion loss {(>>5 dB), small
insertion loss (<5 dB), and discontinuities. A large
insertion loss may cause the system to be unusable.
A small insertion loss may be general or oceur only
at certain frequencies (a tracking problem). These
troubles can be narrowed to a particular circuit by
referring to the Preliminary Troubleshooting Fig-
ure §-2,

8-56. Isolation of RF Troubles. The paths of the
RF signal change when the s-parameter being meas-
ured is changed. This allows logical troubleshooting
by observing in which s-parameter positions the
trouble occurs and in which positions it is absent.
The trouble is in that portion of the RF path com-
mon to two or more paths in which the trouble
occurs. However, this common path may still con-
tain several coaxial cables, several coaxial switches,
and a directional coupler.

8-57. If the trouble is lack of repeatability (non-
repeatability of indications upon retuming to the
same switch position), suspect coaxial switches or
switch connectors. If the trouble is catastrophic
(no signal through the path), use an ochmmeter to
measure for short or open circuits. If some signal is
flowing through the path, try moving each coaxial
cable gently back-and-forth while ohserving the dis-
play indicator. If the display trace moves, try to
narrow the trouble to one connector. If a coaxial
connector is at fault, remove connector, dis-
assemble, and check for:

1. Center conductor concentric and in good
condition,

8-11
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2. Outer conductor cable ferrule tight, making
good contact with cable, and in proper
position.

3. Mating surfaces of cable connector clean
and not tilted.

4. Presence and condition of washer between
cable and cable terminator,

5. Condition of fingers or female center con-
ductor contact. Repair or replace faulty
part, reassemble and retest.

8-68. If the trouble does not appear to be a cable,
observe if any of the other components or connec-
tors move while moving the cables. Tighten any
loose connectors.

8-59. If neither bad coaxial cables or loase connec-
tors are discovered, suspect the coaxial switches.
Test for repeatability by switching s-parameters
while ohserving the display indicator. For a given
parameter, the display should repeat each time
within .05 dB. Greater change than .05 dB may
indicate a bad coaxial switch or that a connector
on the switch is moving with switching action.

8-60. A signal source may be connected to a
switch tree input with a power meter at the output
of the switch to ohserve the transmission through
the switch tree. The loss through the switch tree
should be less than 1.5 dB. If the loss is greater,
disconnect the individual coaxial switches and
measure each individually. Each individual switch
should have a loss of less than 0.75 dB. In addition,
the loss should be a smooth change with fre-
quency, changing less than 0.5 dB from 8.2 to 12.4
GHz.

8-61. If neither cables, connectors, nor switches
appear bad, suspect the coupler in the trouble com-
mon path. Do not take the coupler apart. Perform
the coupler directivity test in Figure 4-1. I direc-
tivity is out of specifications, return coupler or
instrument to Hewlett-Packard for repair.

8-62. The coupler may also be removed and tested
separately. Connect a signal source to the mainline

B-12

Model 87468

port nearest the auxiliary port and a power meter
to the other mainline port. Be sure to terminate
the auxiliary port with a 50-chm load so reflec-
tions from the open end do not interfere with the
measurement. Loss on mainline path of the coupler
should be less than 2 dB on the Option 002 and
less than 12 dB on the standard model and Option
001. If mainline transmission appears correct, test
the auxiliary arm coupling. Remove the power
meter from the mainline port and connect the
power meter to the auxiliary arm. Connect a
50-0hm load to the mainline port. Coupling should
be 20 £2 dB down from the signal in the mainline,
except at lower frequencies (coupling typically 24
dB down at 500 MHz).

8-63. Other methods of testing RF troubles are
possible. If the proper cables and connectors are
available, a power meter may be connected to the
end of the trouble path which is common to two
or more s-parameter paths and transmission can be
measured. Determine the proper transmission by
adding up the attenuation shown in the path on
RF schematic on Service Sheet 1. Determine the
defective component by removing a component
and repeating the test. A high frequency Time
Domain Reflectometer may also be useful in isolat-
ing RF troubles.

8-64. SCHEMATIC DIAGRAM NOTES
8-65. Schematic Symbols

8-66. Schematic symbols used on the schematic
diagrams are shown in Table 8-2.

8-67. Selected/Non-Selected Terminology

8-68. Both the s-parameter pushbuttons and the
incident attenuation pushbuttons operate through
a diode matrix. This diode matrix selects various
combinations of drivers which operate coaxial re-
lays in both switch trees and the attenuator. A
HIGH/LOW terminology has been used on the
schematics in this manual. HIGH and LOW refer to
voltages only and they do not have any fixed rela-
tionship to TRUE/FALSE or operate/non-operate.
To find the proper condition of a particular circuit
for any pushbutton position, consult the truth
table of the Service Sheet of the particular circuit
concerned.
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Figure 8-1. Troubleshooting Test Setup
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U

T
Service Model 8746B
Connect equipment as shown in Figure 8-1. Adjust ND . ~
sweep oscillator for a reading on 8410A REF CHAN- [ Go to Figure 8-3, Reference Channel Troubleshooting.
MEL LEVEL meter. Meter indicates in OPERATE
region.
YES
a. N0 PUSHBUTTOMNS LIGHT. Go to Figure 8-30
Press each S-PARAMETER pushbutton in turn. Each nNo Power Supply Troubleshooting on Service Sheet B.
pushbutton lights and stays lit, and only one pushbut- b. ONE PUSHBUTTON DOES NOT LIGHT. Go to
ton is lit at any one time. Figure 8-13, S-Parameter Troubleshooting on Ser-
vice Sheet 2.
YES
Press each INCIDENT ATTENUATION pushbutton in ND _ | Go to Figure 8-21, Attenuation Select Troubleshoot-
turn. Each pushbutton lights and stays lit, and only | ing on Service Sheet 4.
one pushbutton is lit at any one time.
YES
a. NO TEST CHANMEL POWER. Go to Fig. 8-13, |
6 . (e B i S-Parameter Troubleshooting on Service Sheet 2.
onnect short 1o . Press S41 an
pushbuttons. Set AMPL VERNIER to mid-range. Ad- NO = LESS THAS 119 ':B BA:?.Hg n;ﬁed for gh(: dBI w
S i EEEEE— i 5 l
just 8410A TEST CHAN GAIN for a 0 dB gain fﬁr"“::‘eh gn - E R VR NRD (VIR -
reference trace. TEST CHAN GAIN setting is 1922 it
dB. ¢. GREATER THAN 22 dB GAIN needed for a 0 dB
reference. Go to Figure 8-4 Test Channel Trouble-
YES shooting.
a. NO TEST CHANNEL POWER. Go to Figure 8-13,
Connect short to PORT 2. Press Syo and 0 dB NO §-Parameter Troubleshooting on Service Sheet 2.
pushbuttons, Adjust 8410A TEST CHAN GAIN fora | b. GREATER THAN 22 dB GAIN needed for 0 dB
0 dB gain reference trace. TEST CHAN GAIN setting reference. Go to Figure 8-4 Test Channel Trouble-
is 19— 22 dB. shooting.
!
l vEs
NO Go to Figure 827 Remote Control Troubleshooting 'I
87468 to be used in manual operation only, | onService Sheet 5. ‘
; ves
|
Ok Biisetini: oE Boihipei i ) i Examine the collet in the center conductor of the port |
e "E; it Akl phuril l;uulg_er;l:ls‘!?g iph ntrhm NO connector of the suspected coupler. This collet should |
ance_f[nrm?e 08y eagral ke RN SR b T undamaged , have equally-spaced fingers, and retract |
specifications. when pushed.
YES NO
l YES ol + t L @
Hupnﬂ:;:itc:tf;::es Refer to para. 3-34.! :
Go to Figure 84, Test Channel Troubleshooting. instructions.

Figure 8-2. Preliminary Troubleshooting
8-14
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Model 8746B

From Preliminary Troubleshooting, Figure 8-2.

Service

With a signal source and power meter, measure Disconnect REFERENCE LINE W2. Connect
insertion loss from RF INPUT to REFERENCE |NO power meter to REFERENCE LINE connector L Troubleshoot
port. Insertion loss 30 dB + 2 dB. Also, see notes located nearest side panel. Power is 20 dB 2 dB | = | W1 and DC3
bislow: below RF input level (24 dB at 500 MHz).
YES YES
Model 87468 reference channel insertion loss is ..".'.ﬂ_... Troubleshoot W2, W3, WE, and AS line stretcher.
normal.
M Note 1. Reflections from a discontinuity on one side of the line stretcher will combine with

reflections in the line stretcher or with reflections from the other side of the line
stretcher. The response curve is the resultant of all discontinuities. By changing the
line stretcher position, the phase relationship between the sets of reflections changes
and the response curve will be altered. Monitor frequency response at several
REFERENCE PLANE EXTENSION settings. If the overall power variation is greater
than 2 dB at any REFERENCE PLANE EXTENSTION setting, the trouble may be in
the line stretcher or discontinuities on each side of the line streteher.

Note 2. A relative increase in power indicates a trouble in the reference channel, A relative
decrease in power indicates a trouble in the test channel. A narrow spike is most likely
caused by poor contact of cable center conductor pins, one finger of a female pin not | |
making contact, or gross outer conductor separation. A power change over a broader |
frequency range is most likely caused by a cable outer conductor grounding problem. i

Figure 8-3. Reference Channel Troubleshooting I!
815 |
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Service Model 8746B

N

From Preliminary Troubleshoot-

ing, Figure 8-2.
With 0 dB INCIDENT ATTENU- a. TROUBLE IN SOME POSITIONS ONLY. Go to Table 8-3, Paths Common
ATION, note display at: to Various S-Parameters on Service Sheet 2.
S99 with short on PORT 1,
Sz with short on PORT 2and | yq b. TROUBLE COMMON TO ALL POSITIONS. If the display shows a relative
Sg1 and Sqp with through- = increase in power at one or more frequencies, go to Figure -3, Reference
line.

Channel Troubleshooting. If the display shows a relative decrease in power

Frequency response is within 2 al one or more frequencies, suspect the components common to all

dB over an octave for all four s-parameters (W4, W5, W3, Attenuator AB, and Coupler DC3). Test the
sparameters. Also see notes he- cables by feeding a signal at the frequency in guestion into the RF
low.

INPUT, Set the input level to 0 dBm. Connect a power meter to W5HPZ,

YES Frequency response is within 2 dB.
g NO g vES

Go to Figure 8-22, AB (Attenu- Check Attenuator A6 and Coup- Troubleshoot cable WS and
ator) Assembly Troubleshooting ler DC3 in a similar manner. its connectors. See Note 2.
on Service Sheet 4.

Nole 1. Notches of approximately 1 dB in the displayed trace at about 700 MHz are normal. They are caused by
resonances in the bias coils in the couplers, See typical trace below,

e
e

2. A relative increase in power indicates a trouble in the reference channel. A relative decrease in power
indicates a trouble in the test channel. A narow spike is most likely caused by poor contact of cable
center conductor pins, one finger of a female pin not making contact, or gross outer conductor
separation. A power change over a broader frequency range is most likely caused by a cable outer
conductor grounding problem.

3. If a cable’s center conductor is not centered it may distort a switch’s center conductor contact and cause
an increase in insertion loss. The increased insertion loss is most likely to occur from 11 to 12.4 GHz.
(See Response Curve.)

c:{nﬁ

- See Note 3

4. See paragraph 8-35 to replace 10 dB attenuator cartridges. u .

Figure 8-4. Test Channel Troubleshooting
816
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Model 87468

INDEX BLOCK DIAGRAM AND INTERCONNECT DIAGRAM

Figure 8-7 is the Index Block Diagram and Interconnect Diagram. This diagram
shows the signal circuits in block form and their interconnections. Refer to this
diagram for an overall picture of operation, signal circuit interconnection details,
and as an index for the schematics. To use as an index, first find the block of the
circuit of interest. The numeral just inside the lower right corner indicates the

Service Sheet (schematic and associated information) on which the circuit will be
found.

BLOCK DIAGRAM CIRCUIT DESCRIPTION

The Model 87468 consists of coaxial RF circuitry which can be switched to test the
four s-parameters of an unknown. Depending upon which pushbuttons are depressed
(or contact closures closed in remote operation), the latch circuits and diode
matrices feed corresponding signals to the switch-tree drivers and attenuator drivers.
Operation of the switch-tree drivers and attenuator drivers actuates the RF circuitry
shown on Service Sheet 1.

The RF switch control circuits consist of pushbutton switches, latch circuits and
switch drivers. The pushbuttons on the Switch Panel Assembly A4 actuate latch
circuits. When a latch circuit is latched, it provides the correct input signal to a diode
matrix. The diode matrix is arranged so that an output from a given latch circuit will
be fed to the appropriate driver(s).

The drivers are two-state circuits, ie., the driver output voltage is either +25V or
—25V. A high input from the diode matrix causes a High (+25V) output. A positive
driver output causes the associated RF switch(es) s-parameter or attenuator, to
switch to one side. A negative driver output (no input to driver) will cause the
associated RF switch(s) to switch to the opposite side.

The proper inputs to the Remote Control Circuitry will cause the associated latch
circuit to lateh. The circuit operation of the remaining circuitry is the same for
manual operation as for remote operation. In addition, when using remote closure
the INCIDENT ATTENUATION latch circuits may be operated only manually when
the MANUAL/REMOTE switch S2 is in MANUAL. When this switch is in the
REMOTE position, the INCIDENT ATTENUATION pushbuttons are disabled and
attenuation can be selected only by remote closure. For further information
concerning remote operation, refer to Service Sheet 5.

INDEX BLOCK
DIAGRAM AND
INTERCONNECT
DIAGRAM
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TOP
J6 S2 A9
REMOTE REMOTE/MANUAL POWER MODULE
INPUT SWITCH

(F1, Main fuse)

MODEL 8411A
FITS HERE

A7
SWITCH
TREEA
ASSEMBLY

FUSES F2-5
BIAS AND
SWITCH PANEL POWER BIAS SENSE
(PUSHBUTTON) SUPPLY ASSEMBLY LEADS FUSES

ASSEMBLY

Figure 8-5. Assemblies, Top View
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BOTTOM

A9
POWER MODULE
ASSEMBLY

A2
BUFFER
ASSEMBLY

A3

DRIVER
ASSEMBLY
UNDERNEATH

A8
SWITCH TREE B
ASSEMBLY

Ab
ATTENUATOR
ASSEMBLY

Figure 8-6. Assemblies, Bottom View
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Service
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SERVICE SHEET 1
RF CIRCUITS

The RF circuits of the Model 8746B consist of coaxial directional couplers, a line
stretcher, an attenuator and s-parameter switch trees with connecting coaxial cables.
Each switch tree consists of three coaxial switches which are energized at the same
time. When energized, the center relay of the switch tree moves to one side while
both outer relays energize to the opposite side. When properly energized, the action
of these switches permits measuring all four s-parameters of an unknown, without
moving the unknown, as follows:

511 Reflection at PORT 1

519 Transmission from PORT 2 to PORT 1 (reverse gain)
891 Transmission from PORT 1 to PORT 2 (forward gain)
S99 Reflection at PORT 2.

A positive driver output causes a switch tree to switch to one side or an attenuator
section (10 dB, 20 dB, 40 dB) to switch in. A negative driver output will cause the

switch tree to switch to the opposite side or the attenuator section to switch out of
the RF path.

Referring to Schematic 1, note that connections from the switch trees to A6
Attenuator and TEST output are interchanged in Options 001 and 002 from the
connections in the standard model. For the standard model, the RF input into the
PORT 1 and PORT 2 couplers is connected to the auxiliary line. For Options 001
and 002, the RF input into the PORT 1 and PORT 2 couplers is connected to the
mainline. For the standard model, the RF output to the TEST channel comes from
the mainline of the coupler. For Options 001 and 002, the RF output to the TEST
channel cones from the auxiliary line of the coupler.

In addition to interchanging the input and output connections, the signal levels to
the device under test are different with the various options. For both the standard
model and Option 001, the signal through the mainline section of the PORT 1 & 2
couplers is attenuated 10 dB. In Option 002, there is no attenuation in the mainline
section of the coupler. The reference channel coupler does not have any attenuation
in either the standard or Option 001 or 002 versions. However, both the standard
and Options 001 and 002 versions have 10 dB attenuation in the line stretcher.
Coupling for all couplers (including reference channel coupler) in both standard
models and Options 001 and 002 is nominally 20 dB.
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From S-Parameter Troubleshooting, Figure §-13.

Set sweep oscillator to CW operation at the frequency
in question and adjust sweep oscillator to +10 dBm
RF input to 8746B. Connect power meter to PORT 1.
Press 5. Power is within:

Standard mode: 20dB+4 -2 dB

Option 001: 10dB+4 — 2 dB, or

Option 002: 0 dB + 0 — 2 dB below RF input level.

NO

YES

Connect power meter to PORT 2. Press $99. Power is
within:

Standard model: 20dB+4 —2 dB

Option 001: 10 dB + 4 — 2 dB below RF input level.

NO

YES

Connect power meter to TEST channel output. Con-
nect throughdine between PORT 1 and 2. Press S91.
Power loss between RF input and test port is within
loss in through-ine plus:

Standard and Option 001: 30 dB + 4 -2 dB.

Option 002:

NO

Measure all four s-parameters as instructed, noting
those which fail to meet level limits. Refer to Table
8-3, Paths Common to Various S-Parameters, on Ser-
vice Sheet 2 to isolate the trouble. Use a power meter
to isolate the trouble within the common path.

YES

Press S15. Power loss between RF input and test port
is within loss in through-line plus:

Standard and Option 001: 30 dB+ 4 —2 dB

Option 002: 20 dB+ 2 dB.

ND

YES

Go to Figure 822, AE (Attenuator) Assembly
Troubleshooting on Service Sheet 4.

Figure 8-8. RF Troubleshooting
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Table 8-3. Paths Common to Various S-Parameter Switch Positions

From Test Channel Troubleshooting

Trouble in the 87468 test channel can be isolated to an RF path by determining in which switeh positions t
trouble occurs. The following table indicates locations of trouble by indicating commeon components, To u
the table, set up equipment for calibration. Press the various s-parameter pushbuttons and note in whicl
s-parameter positions a malfunetion occurs. After location of trouble has been narrowed down, continue wi

the troubleshooting tree at the bottom of the page,

TROUBLE COMMON
TO 8-PARAMETERS

STANDARD MODEL ONLY

OPTIONS 001 & 002 ONLY

COMMON PATH WITH
LOCATION OF TROUBLE

COMMONMN PATH WITH
LOCATION DOF TROUBLE

S17and 8q3
311 and 52]
322 and 312

322 and 321

W8, ABS1, ABS2, and DCY

W7, A7S1, A752, and DC1
W11, A7S2, A7S3, and DC2

W10, AB82, ABS3, and DC2

W7, A7S1, ATS2, and DC1
W8, ABS1, ABSZ, and DC1
W10, ABS2, ABS3, and DC2

W11, A7S2, ATS3, and DC2

SPECIAL NO
DC3, w4, Aﬁ,g
and W9 are co
mon to ALL S
Parameter

positions

nal trace.

Mote the display indication. Press
some other SPARAMETER push- |-NO
button. Press the original push-
button. Trace within .05 dB of origi-

JYES

discontinuity).

Troubleshoot the common trouble
path with an ohmmeter (no test
channel signal) or a, Time Domain
Reflectometer (small insertion loss or

path.

Troubleshoot switches and switch
—#= connectors in the common trouble

SB
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Service Model 8746B
TOP VIEW
FOR W2 fhes i e iy
REFERENCE LINE LIERE & REFERENCE ,
CONNECTION OUTPUT OUTPUT
CONNECTOR CONNECTOR
w9 !
w3
AB
LINE
STRETCHER
A7
SWITCH TREE A
Figure 8-9. RF Circuitry, Top View
8-18
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del 87468
BOTTOM VIEW
DC3 RF INPUT
w4
A8
SWITCH TREE B
ASSEMBLY
TENUATOR
SSEMBLY
W1
Wit
ws
DC2 w7 oc1
VICE Figure 8-10. RF Circuitry, Bottom View
fET 1
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| OPTION 002)
| REFERENCE DESIGNATIONS
| ASSY DC1 ASSY DC2
I cl-y cl-9
E I1-3 -3
3 L1,2 L1, 2
L & ZpF R1-3 R1-3
— R NO PREFIX
FZ2-5
It
NOTE:
DC1 AND DC2 DIRECTIONAL
e COUPLERS
[F s o T T e e T T iRt T -

DC2 IDENTICAL TO DC1 EXCEPT WHERE MARKED

Figure 8-11. PORT 1 and PORT 2 Coupler
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A5 LINE
STRETCHER

I™ REFERENCE )
LINE

W11 Wepl A7
| SWITCH TREE A
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[ =
! *g e
|
Brw I I
|
[ I I
oq oL !
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neiz —J - L |
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3
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NOTES:
L. OPTIONS 001, 002 ONLY,
2. REVERSE THESE WIRES FOR
OPTIONS 001 AND 002,
3. STANDARD MODEL ONLY.
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Service
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SERVICE SHEET 2
S-PARAMETER LATCHING AND DRIVER CIRCUIT DESCRIPTION

Control circuitry for each s-parameter or attenuation selection consists of a
pushbutton circuit, a remote-input circuit, and a transistor latching circuit with an
associated diode matrix (not present in S99 or 0 dB circuits) feeding associated
driver circuits. When latched, the latch cireuit provides a +6 volt signal to the diode
matrix, which feeds this signal to the proper driver(s). Each driver actuates one or
more switch relays. See RF Circuitry description on Service Sheet 1 for further
information concerning RF circuitry.

LATCH CIRCUITRY

Each latch circuit consists of a pair of direct-coupled complementary transistors,
together with associated front-panel pushbutton or remote input and an indicator
lamp.

Referring to Schematic 2, note that when the instrument is first turned on, zener
diode A3CRY (Sg9g circuit) conducts, turning transistor A3Q8 on. The collector
current of A3Q8, flowing through A3R17, will cause the base of A3Q7 to go
positive. This action turns A3Q7 on. Collector current through A3Q7T will lower its
collector voltage. This voltage, which is also applied to the base of A3Q8, will keep
A3Q8 on, due to the regenerative action just described. When current flows through
A3RS, the voltage drop across ASCR9 drops below 10V and the diode no longer
conducts. There is no connection from S99 latch circuit to the diode matrix since
for Sgg all driver inputs should be low.

In the manual mode, the A4 pushbutton buss is at common potential. When a
pushbutton other than S99 (say S11) is pushed, common (0 volts) is applied to the
base of A3Q2 through ABCR1 and A3R1. Transistor A3Q2 turns on, which turns on
A3Q1 through the regenerative action previously described. The additional current
drawn by A3Q1 flows through the common emitter-resistor ASR8. The voltage on
the common emitter-resistor buss raises sufficiently to cut off all latch circuits
except the one whose pushbutton is actuated.

The latching circuit output is applied to the diode matrix, A3CR10 through
A3CR13, and thus to the switch tree drivers. For example, when 511 is selected,
transistor A3Q2s collector is at about +6 volts, which biases on A3CR11 and
A3CR12. The +6 volts is then applied to both switch tree drivers,

In remote operation, +11 volts is applied to the pushbutton buss, so that ASCR1, 3,
5 and 7 cannot conduct, thus disabling the pushbuttons.

DRIVER CIRCUITRY

The +6 volt signal from the diode matrix is supplied to the selected drivers. All
drivers are identical, so only the driver feeding Switch Tree A will be explained.
Other switch tree drivers operate in a similar manner.

The switch tree and attenuator relays are two-position, magnetically latched relays.
Their position depends upon the direction of current flow through their coils. The
three coils are in parallel and energize simultaneously. Referring to Switch Tree A
Driver, only one of the input transistors, A3Q11 or A3Q12, will conduct at any one
time. The bases and emitters of these transistors arve tied together. The voltage
divider in the emitter circuit maintains emitter voltage at about +2 volts. When the
input to A3R18 is raised to +6 volts, transistor A3Q12 is turned on. Turning A3Q12
on causes A3CR14 to conduct, providing a low emitter impedance which allows
A3Q12 to saturate. Transistor A3Q12’s collector current provides base current to
A3Q13, which turns A3Q13 on. The driver output will begin to rise toward +25
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volts. As the output voltage r
through A3R22) to the base of

harder. This regenerative action
and A3Q13 are saturated. Wh

about +24 volts, the switch trees
voltage causes A3Q12/A3Q13 to
to conduct, which reverses the p
voltage. Current through the swi

the switch trees actuate in the

current also reverses direction. A
ing direction, the conducting tr:

held on until the voltage across
range of = +3 volts to = +5 volis
from switching on noise.

Diodes A3CR16 and A3CR17 pi
tive voltage caused by the relay’s
and A3Q14 protect the driver g
the current through and voltage
and turning the output transiston
excessive,
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? (cont'd)

put voltage rises, feedback (dashed line
3 the base of ASQ12 will turn A2Q12 on
erafive action will continue until A3Q12
iturated. When the driver output reaches
e switch trees actuate. Removing the input
12/A3Q13 to shut off and A3Q11/A3Q10
reverses the polarity of the driver’s output
ough the switch tree relays is reversed and
stuate in the reverse divection. Feedback
s direction. As feedback current is chang-
onducting transistor, A3Q11 or A3Q12, is
voltage across A3R18 passes through the
5 tp = +5 volts, preventing the relay driver
1018E,

1l ABCRLT provide a path for the indue-
by the relay’s switching. Transistors A3Q9
t the driver output transistors by sensing
1 and voliage across the output transistors
tput transistors off if the current becomes

From Preliminary Troubleshooting, Figure 8-2.

Refer to Table 8-5, S-Parameter Voitage Table on | NO
this service sheet. Measure the voltages al A3TPS Go to Figure 88,
and A3TPT for the selection desired. Compare RF Troubleshooting

these voltages with the corresponding voltages in
the Table. Voltages compare.

l YES

Starting at the beginning of the selection path in
trouble, measure voltages at the test points. Com-
pare these voltages with the voltages listed in the
table to isolate the troubie to the defective circuit.

Figure 8-13. S-Parameter Troubleshooling

Table 8-4, S-Parameter Truth Table

PARAMETER SWITCH TREES
(Standard Model Only)
A B
5 High High
549 Low High
521 High Low
S99 Low Low
PARAMETER SWITCH TREES
(Opts. 001 and 002 QOnly)
A B
S-“ High High
512 High Low
S99 Low Low
S99 Low Low
NOTE

High = =+ §V input to Driver and > +24V
output from Driver.

Low = < +2V input to Driver and <. —24V
output from Driver,

F5DQK 12/2009
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Table 8-5. S-Parameter Voitage Table

P1 P1 Pi P1
PARAMETER PIN7 | PINTD| PIN3 | PIN13| TP1 TP 2 w3 TP 4 TPS TPE TPT
511 SV | 24V | 28V | SV | <42V | 246V | <42V | 246V | 24233V | =46V | =232V
812 24V | SHV | 248V | 41V | S42V | S42V | =46V | = 0V | £-232vF | =46V | =233V
521 =4V [ Z4V | S+1V | 4V | =46V |42V | <42V | 246V | =4233V0 | < oV | =233y
822 =4V | =40V | =4V | 4V | <42V | S42V | S42V (< 0V | =233V | < oV | <-23.3v¢

NOTE: The voltages shown on P1 will occur only while s-parameter pushbutton is being depressed, All
voltages are measured to common (any white-black wire), NOT CHASSIS GROUND.

* A more aceurate check consists in measuring the voltage drop across the saturated output transis-
tor, The saturated transistor is the 1854-0012 output transistor on the schematie for an input
voltage of = +2V. The voltage (collector-emitter} across the saturated outpul transistor should

not exceed 1.2 volts,

S-Parameter Latch & Driver Ci
SERVICE SH
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Figure 8-14. Ad Switch Panel Assembly, Parts Location
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Model 8746B
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Figure 8-15. A3 Driver Assembly, Parts Location
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LOGIC DIAGRAM
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SERVICE SHEET 3
ATTENUATION SELECT LATCHING AND DRIVER CIRCUIT DESCRIPTION

Control circuitry for each attenuation selection consists of a pushbutton circuit and
a latching circuit with associated diode matrix (not present in 0 dB circuits) feeding
associated driver circuits. The latch circuit provides a +6 volt signal to the diode
matrix, which feeds this signal to the proper driver(s). Each driver actuates an
attenuator relay.

LATCH CIRCUITRY

Each latch circuit consists of a pair of direct-coupled complementary transistors,
together with associated front-panel pushbutton and indicator lamp. The circuit acts
like a multivibrator in that the transistors at any one time are either saturated
(latched) or turned off. However, turning off the transistors is accomplished in a
different manner than in multivibrators, as is explained in the following paragraph.

Referring to Schematic 3, note that when the instrument is first turned on, zener
diode A2CR26 (70 dB circuit) conduets, turning transistor A2Q16 on by lowering
the base voltage. The collector current of A2Q186, flowing through A2R33, will
cause the base of A2Q15 to go positive. This action turns A2@15 on. Collector
current through A2Q15 will lower its collector voltage. This voltage, which is also
applied to the base of A2Q16, will keep A2Q16 on, due to the regenerative action
just described. When current flows through A2R8, the voltage drop across A2CR26
drops below 10V and the diode no longer conducts.

In the manual mode, the A4 pushbutton buss is at common potential. When a
pushbutton other than 70 dB (say 10 dB) is pushed, common (0 volts) is applied to
the base of A2Q4 through A2R5. Transistor A2Q4 turns on, which turns on A2Q3,
through the regenerative action just described. The additional current drawn by
A2Q3 flows through the common emitter-resistor A2R8. The voltage on the emitter
buss raises sufficiently to cut off all latch circuits except the one whose pushbutton
is actuated.

The latching circuit output is applied to the diode matrix (A2CR5, A2CRS,
A2CR11, A2CR12, A2CR15, A2CR18, A2CR19, A2CR22, A2CR23, and A2CR27
through A2CR29). This matrix applies the signal to the proper switch drivers. For
example, when 10 dB is selected, transistor A2Q4’s collector is at about +6 volts,
which biases A2CRE5 on. The +6 volts is thus applied to the 10 dB attenuator driver.
There is no output circuit from the 0 dB latch circuit to the Attenuator Drivers since
0 dB is slected at the Attenuator whenever there is no latching circuit input to the
Attenuator.

In remote operation, +11 volts is applied to the pushbutton buss, which disables the
pushbuttons. (Circuit description continued at Attenuator Driver Description on
Service Sheet 4.)
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From Preliminary Troubleshooting, Figure 8-2.

Refer to Table 849, Attenuator Driver Voltage, on
on Service Sheet 4. Measure driver output voltage
{A3TPI, 11 and 13} for the selection desired. Com-

NO

pare these voltages with corresponding voltages in
Table. Voltages compare.

YES

Go to Figure 8-22, AG (ALtenuator) Troubleshoot-
ing an Service Sheet 4.

Go to Table 8-7, Attenuation Latch Voltage, on
Service Sheet 3. Starting at the beginning, measure
the voltages at each test point. Compare these
voltages with voltages in the Table. Voltages com-
pare.

NO

YES

Go to Table 849, Attenuator Oriver Voltage, on
Service Sheet 4, Starting at the input from the
Latch circuit, measure the wvoltages at each test
point. Compare these voltages with voltages in the
Table. Voltages compare.

ND

Troubleshoot the cir-
cuit arpund the first
test point in the sslec-
tion path with a wrong
voltage.

Figure 8-17, Attenuation Select Troubleshooting

Table 8-6. Attenuator Truth Table

ATTENUATION 10dB | 20de | 40dB
0dB False False False
10dE True False False
20dB False True False
30dB True True False
40 dB False False True
50 dB True False True
60 dB False True True
70 dB True True True

True = Attenuator seetion in RF path.

False = Attenuator section not in RF path,

F5DQK 12/2009

Troubleshoot the cir-
cuit around the first
test point in the selec-
tion path with a wrong
voltage.

Table 8-7. Attenuation Latch Voltage Table

ATTENUATION A2TPY A2ZTPI0 AZTP1 'I_*
0dB =+2V = 2V =+2V
10dB Z=+hY = +2V =+
20dB =+2V = +5V =+
30dB =15V = +hV =+
40 dB =+2V = +2V = +hY
50 dB =+5Y = #2V =+5V
60 dB =+2V = +bV =+5Y
10 dB =+5Y = 42V = +hY
NOTE: All voltages are measured (o common (any
white-black wire), NOT GROUND.

92/132




HP 8746b 0.5-12.4 GHz S-parameter test-set

Service ' Model 87468
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Figure 8-18. A4 Switch Panel Assembly Parts Location |
8-22
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Figure 8-19. A2 Buffer Assembly, Parts Location
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SERVICE SHEET 4
ATTENUATION LATCHING AND DRIVER CIRCUIT DESCRIPTION

Control circuitry for each 10 dB attenuation step consists of a pushbutton circuit, a
transistor latching circuit with an associated diode matrix (not present in 0 dB
attenuatlion step). The latch circuit provides a +6 volt signal to the diode matrix,
which feeds this signal to the proper driver(s). Each driver actuates one or more
attenuator relays.

LATCH CIRCUITRY

Each latch circuit consists of a pair of direct-coupled complementary transistors,
together with associated front-panel pushbutton and indicator lamp.

Referring to Schematic 3, note that when the instrument is first turned on, zener
diode A2CR26 (70 dB circuit) conducts, turning transistor A2Q16 on by lowering
the base voltage. The collector cwrent of A2Q16, flowing through A2R33, will
cause the base of A2Q15 to go positive. This action turns A2Q15 on. Collector
current through A3Q15 will lower its collector voltage. This voltage, which is also
applied to the base of A2Q16, will keep A2Q16 on due to the regenerative action
just described. When current flows through A2RS, the voltage drop across A2CR26
drops below 10V and the diode no longer conducts.

The latching eircuit output is applied to the diode matrix (A2CR5, A2CRS,
A2CR11, A2CR12, AZCR15, A2CR18, A2CR19, A2CR22, A2CR23, A3CR27,
A2CR28, and A2CR29) and thus to the attenuator drivers. For example, when 70
dB is selected the collector of A2Q16 is at about +6V which biases on A2CR27,
A2CR28, and A2CR29. The +6V is then applied to all attenuator relay drivers.

When the remote enable contact closure is closed and the REMOTE - MANUAL
switch is in the REMOTE position, +11V is applied to the attenuator select
pushbutton buss which disables the attenuation pushbuttons.

DRIVER CIRCUITRY

The +6 volt signal from the diode matrix is supplied to the selected drivers. All
drivers are identical, so only the driver feeding the 10 dB attenuator switch will be
explained. All attenuator driver circuits operate in a similar manner.

The switch tree and attenuator relays are two-position, magnetically-latched relays.
Their position depends upon the direction of current flow through their coils. The
three switches in the step attenuator operate independently in various combinations
to give 0 to 70 dB attenuation in 10 dB steps,

Referring to the 10 dB driver on schematic 4, only one of the input transistors
A3Q23 or A2Q24 will conduct at any one time. The bases and emitters of these
transistors are tied together. The voltage divider and zener diode A3CR23 in the
emitter circuit maintains emitter voltage at about +2 volts. When the input is raised
to +6 volts, A2Q24 is turned on. Turning A3Q24 on causes A3SCR23 to conduct,
providing a low emitter impedance which allows A3Q24 to saturate. Transistor
A3Q24%s collector current provides base current to A3Q25, which turns A3Q25 on.
The driver output will begin to rise toward +25 volts. As the output voltage rises,
feedback (dashed line through A3R61) to the base of A3Q24 will turn A3Q24 on
harder. This regenerative action will continue until A3Q24 and A3Q25 are saturated.
When the driver output reaches about +24 volts the attenuator switch actuates.
Removing the input voltage causes A3Q24/A3Q25 to shut off and ASQ23/A3Q22
to conduct, which reverses the polarity of the driver’s output voltage. Current
through the attenuator relay is reversed and the attenuator relay actuates again but
in the opposite direction. The feedback current also reverses direction. As feedback
current is changing direction, the conducting transistor A3Q23 or A3Q24 is held on
until the voltage across A3R57 passes through the range of = +3 volts to =~ +5 volts,
preventing the attenuator driver from switching on noise.

F5DQK 12/2009
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SERVICE SHEET 4 (cont'd)

Diodes A3QZ25 and A3Q26 provide a path for the inductive
voltage caused by the relay’s switching. Transistors A3QZ21
and A3Q26 protect the driver output transistors by sensing
the cumrent through and voltage across the output
transistors and turning the output transistors off if the
current becomes excessive.

From Preliminary Troubleshooting, Figure 8-2.

Refer to Table 89, Attenuator Driver Voltage, on Go to Table 8-7, Attenuation Laich Voltage, on Troubleshoot the cir-

this service shest. Measure driver output voltage NO Service Sheet 3. Starting at the beginning, measure NO cuit around the first

{A3TPI, 11 and 13) for the selection desired. &= the woltages at each test point. Compare these #= 1test point in the selec-

Compare these voltages with corresponding volt- voltages with voitages in the Table. Voltages com- tion path with a

ages in Table. Voltages compare. pare. wrong voltage,

lvﬁs lYES

Go to Figure 8-22, AB (Attenuator) Troubleshoot- Go to Table 8-9, Attenuator Driver Voitage, on Troubleshoot the cir-

ing on Service Sheet 4. Service Sheet 4. Starting at the input from the cuit around the first
Latch circuit, measure the voltages at each test test point in the selec-
point. Compare these voltages with voltages in the NO tion path with a
Table. Voltages compare. wrong voltage.

Figure 8-21. Attenuation Select Troubleshooting

From Test Channel Troubleshooting, Figure 8-4.

Determine 8410A TEST CHAN GAIN setting required to obtain a 0 dB
calibration trace with equal power into TEST and REFEREMNCE channels.
TEST CHANNEL GAIN setting is nominally 19 to 22 dB with the AMPL
VERNIER control set to mid-range. This value will be referred to as the
normal gain setting. Set 87468 for manual operation. Connect coaxial short to
PORT 1. Press S1¢ and D dB. Set TEST CHAN GAIN and AMPL VERNIER
for a 0 dB reference display on the display indicator.

Zero dB indication on the display indicator is now the reference level. Do not . : ;
change the setting of the AMPL VERNIER control. _-.NU g::el; fl‘ln-guuL::ISsEln':J::n::gg[
Fush the following pushbuttons in turn and note the TEST CHAN GAIN vicaSiiGaEa.

necessary for a 0 dB reference on the display indicator. Gain is within the

specified accuracy limits.

INCIDENT ATTENUATION GAIN SETTING ACCURACY LIMITS

10 dB +10 0.5dB
20 dB +20 1dB
40 dB +40 2dB

‘vas

Attenuator has been checked. System has been
checked. End of test.

Figure 8-22. A6 (Attenuator) Assembly Troubleshooting
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Service

Table 8-8. Attenuator Driver Truth Table

ATTENUATION 10 dB 20dB 40 dB
0dB i ] 0
10 dB X o 0
20 dB i s 0
30dB X X 0
40 dB 0 0 X
50 dB X o X
60 dB ] B X
10 dB b A X

@ = Attenuator Section Mot Used.

X = Attenuator Section Used,

Table 8-9. Attenuator Driver Voltage Table

Model 87468,

ATTENUATION A3TP8 A3TPY A3TPI0 A3TP11 A3TP1Z AJTP13

0dB =+2V = -23.3V* = +2\ = -23.3V* =42V =-23.3v*
10dB =+6V =+ 233V = +2V € -23.3V* =+2V £-23.3V*
20dB =+2V = =233V = +BY = +23.3y" =42V =-23.2V*
30dB =+6V = +233VF = +6V = +233v* =+V =-233v*
40 dB =+2V = =233v* = +2V = -23.3Vv* =4+bY =+23.3V*
50 dB =+6V = +23.3v* =+2V = —232V* =+6Y =+23.3u*
GO dB =42V = -23.3v* =+B6V = +23.3V* =+6V =+23.3V*
70dB =+BVW = +23.3y* =+6Y = +23.3V* =46V =423.3v*

* A more acearate check consists in measuring the voltage drop aeross the saturated output transistor. This
voltage should not exceed 1.2 volts,

8-24
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Model 87468
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SERVICE Figure 8-23. A3 Driver Assembly, Parts Location
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SERVICE SHEET 5

REMOTE CONTROL AND SWITCHING CONVERTER CIRCUIT DESCRIPTION
(Short pin 17 of J6 to pin 18 or 36 for remote operation)

Closing a remote control closure lowers the voltage on the base of the corresponding
remote control circuit transistor, reducing the current flow through this transistor.
When the current through the control transistor drops, the output goes high
{positive), Positive inputs to the switching converter are decoded in the converter,
The switching converter outputs then latch the appropriate latching circuit by
delivering a low voltage to that one latching circuit while holding all of the other
civeuits in that selection group at a high voltage.

Refer to the appropriate truth table and voltages at the test points on the schematic
opposite for a particular selection.

REMOTE CONTROL LOGIC CIRCUITRY

Since an understanding of the MANUAL pushbutton mode is necessary before going
to REMOTE mode, refer to S-Parameter Latching and Driver Circuit Description on
Service Sheet 2 first, if unfamiliar with manual mode of operation.

REMOTE MODE

Since all remote control circuits (s-parameter and attenuation) work similarly, the
action will be explained only for the S11 parameter selection.

Remote control circuits are energized by shorting pin 17 of the REMOTE INPUT
(J6) jack to either pin 18 or 36. S-Parameter and attenuation selection may be

effected remotely by opening or closing the remote selection contact closures as
shown in Table 8-10,

Table 8-10, Remote Control Parameter and Attenuation Select Truth Table

NOTE: Check operation of all pushbuttor
Manual Select S-Parameter Troubleshe
Attenuation Select Troubleshooting on

From Preliminary Troubleshooting, Figure!

Short pin 17 on J6 to either pin 18 or 36
and set rear-panel REMOTE/MANUAL
switch to REMOTE to select remote
operation. Measure voltage (pin §, top
white-orange wire on J5, Voltage =

11V

Select s-parameter or attenuation steps
by shorting appropriate pins on JG (see
truth table, this sheet). Check Switching
Converter output voltages for each
s-parameter or attenuation step selected
{see voltage table, this page). All Switch-
ing Converter voltages correct.

¥

Troubleshoot latching circuit remote in-
put dindes and connections.

SPARAMETER ATTENUATION “10 dB bit" *20 dB bit" 40 dB hit"
Bits | 17 | 2" 0dB H H H
S19| H | H 104d8 L H
Syl L | H 2048 H L H
S | B | L 30 8 L L H
sl L |t 40 dB H H L
50 dB L H L
G0 dB H L L
10 dB L L L

H = high voltage (no closure)

= = +3V input to Switching Converter

=0 V puiput of Converter (input to associated latch circuit)
= = +bV inpul to associated driver(s)

= +23.3V output from driver(s)

]

low voltage (contact elosure)

OV input to Switching Converter

= +3V output of Converter (input to associated latch circuit)
= = +2V inpul to associated driver(s)

= =—23.3V output from driver(s).

o n

n

Figure 8-25. Remote Co

mote operation. Measure voltage t
MOTE INPUT jack. All of these
power supply voltages.

Short pin 17 of REMOTE lNPUT‘E

F5DQK 12/2009

CONDITIONS: BUFFER

Pin 18 or 36

shorted to: PARAMETER TR

Nao ping S" = 41
pin B S]Z = +
pin 24 531 = 4]

pins 6 & 24 522 = +;!l
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NOTE: Check operation of all pushbuttan circuits in manual operation first. See
Manual Select S-Parameter Troubleshooting on Service Sheet 2 and Manual
Attenuation Select Troubleshooting on Service Sheet 4.

-
From Preliminary Troubleshooting, Figure 8-2. 4 2 BIT NPT
|

i REMOTE CONTRY
Shart pin 17 on J6 to either pin 18 ar 36 6 | il INFUEIEL‘UHS
and set rear-panel REMOTE/MANUAL Refer to schematic 6 )—‘—~—l>o—
switch to REMOTE to select remate o and check A2023,
operation. Measure voltage (pin §, top A2ZCR30, and A3CR30
white-orange wire on J5. Voltage = together with associ-
+H11V. ated circuitry.
Select s-parameter or attenuation steps Troubleshoot Switching
by shorting appropriate pins on J6 (see Converter control cir-
truth table, this sheet). Check Switching cuits and Switching
Converter output voltages for each " | Converters. NOTE:
s-parameter or attenuation step selected Check control circuit
(see voltage table, this page). All Switch- supply voltages.
ing Converter voltages correct.
Traubleshoot latching circuit remote in-
put diodes and connections.

Figure 8-25. Remote Control Troubleshooting

Table 8-11. Remote Con

CONDITI]
Short pin 17 of REMOTE INPUT jack to pin 18 or 36 and MANUAL/REMOTE switch to REMOTE for re- Pin 18 07 3
mote operation, Measure voltage to common (any white-black wire) from pins 6, 15, 16, 24, and 33 of RE- sharted to,
MOTE INFUT jack. All of these voltages should be = +5V. If not, trouble is in associated control eirenit or
—- power supply voltages, Na pins
pin 15
CONDITIONS: BUFFER ASSEMBLY AZ REMOTE OPERATION SPARAMETER VOLTAGE TABLE ;
Pin 18 or 36 L
shorted to: PARAMETER TP TP2 U1PIN 1 U1 PIN 2 UTPIN 3 U1 PIN 4 pins 15, 331
No pins S41 A = v = Wy = 49V < 42V pin 16,
pin 6 S17 = v | <y = 4y > a9y < 42V > v pins '5';3
pins 16,
pin 24 599 = 42V = +3V = 49y =+ = HV =+
pins 15,16
ping 6 & 24 899 = 43V = 43V = 2V = v = 4V = +V o
F5DQK 12/2009 104/132
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Service

16

4

e ! 4048 BIT 5
' 7

8

52 [REMOTE |
e ATTENUATION PUSHBUTTON BUSS

LATCH
CIRCINTS

6
7008 ~—oh
o0 B -—4:}—
50 df -0

40 4B -~

———HNC

5L e
U2 4] o

13| 1048
2 8
30 8

TP ‘;?

10 d8

NC ——
; 33 ! 20dB BIT }
[

15 , 1048 BIT
—
ATTENUATION i
REMOTE SWITCHING
CONTROL CONVERTER
CIRCUITS (BDC TO DECIMAL)

_‘iE
e

Wi L
0—
2048
40 8 *
<08 LATCH CIRCUITS 2 g
SIMILAR TO &0 d8
60 48— ABOVE =
70 d8

Remote Control Circuils

SERVICE SHEET 5
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Figure 8-27. Remote Attenuator, Block Diagran
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+5\ REMOTE
{0V MANUAL)
BECIMAL
| I.M'CH TU‘B{:D
" CONVERTER
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REMO NTR SWITCH | o 10/ SWITCH
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Ne—i2 21 e
3 n 451
ne—12 Shsi | R
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é i,'; -
o -
L sz (I

Figure 8-26. Remote S-Parameter, Block Diagram

8-11. Remote Control Voltage Table

— BUFFER ASSEMBLY A2 REMOTE OPERATION ATTENUATION VOLTAGE TABLE
re- Fin 18 or 36 U2 uz uz uz
RE- shorted to. ATTENUATION | TP3 | TP4 | TP5 | UZPINT|U2PIN2{UZPIN3|U2PINA| PIN11| PIN1Z | PIN13 | PIN 14
L Or
No pins 0dB SHV [ SHW [ 4V 248V | =49V [ =49V [Z49V (= 49V |= 40V | 2 40v | <42v
L pin 15 1048 4V | <HV | S4IV| 240V [ 249V | =40V |49V [V | =40V | <42v | =40y
pin 33 20 dB SHV [ Z43V [ <4V =49V |=+40v [z 4av |=49v [=+0v | <s2v | =40v | =49y
N4 pins 15, 33 30dB S4BV | SV | S4IV| 240V |24V | =49V |40V [<42v | 249V | 240v | =40v
+2V pin 16 40 dB SHW | =4V | =43V | =49V [V | =av [s+2v |[=4V | =9y | =0v | =40v
oy pins 15, 16 50 dB ZHV | <4V | Z4V| 240V | 249V |4V |24V (S ov [ =4y | 2eav | =y
pins 16, 33 60 dB SHV | 243V | Z43V| 249V [ <42V |Z49V | =49V [=49V [ =40V | =48V | =40y
a2 pins 15,16,33 7048 ZHV | 43V | Z43V| <42V | 240V |40V |40V (= v | 340V | =4av | =+ov
. NOTE: All of thege voltages are measured with respect to common {any white-black wire), NOT GROUND,
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Service Model 87468
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Model 87468

SERVICE Figure 8-28. A2 Buffer Assembly, Parts Location

SHEET 5
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NOTES:

1. NUMERATOR : REMOTE OPERATION ENABLED
DENOMINATOR : REMOTE OPERATION DISABLED
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| I 4
5= PARAMETER SELECT TRUTH TABLE , REMOTE " _ W I 1854-0071 | | ) @_Mw(%um i |
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SERVICE SHEET 6
POWER SUPPLY CIRCUITRY

Two power supplies (+25 volt and —25 volt), connected back to back, constitute the
8746B main power supplies. These power supplies are fed by a conventional input
circuit with 115 volt or 230 volt input voltage selection. A switch, A1081, connects
the two primaries of transformer T1 in parallel for 115 volts or in series for 230
volts. The transformer secondary voltage is applied to four rectifiers, A1CR1
through A1CR4, connected in a bridge configuration. The bridge rectifier output is
fed to series regulators A1Q8 and AlQ4. Transistor A1Q6 samples the +25 volt
supply’s output across voltage divider A1R13 through A1R15. Diode A1CR5 holds
transistor A1Q6’s emitter voltage constant. If the supply’s output voltage increases,
A1Q6’s conduction through A1R3 increases. The base voltage on A1Q7 decreases,
decreasing the base voltage on A1Q8, which decreases the output voltage.

Transistor A1Q5, which is normally cutoff, is an over-current control. If the current
through A1R11 exceeds about 2 amperes (1 ampere on —25 volt supply), A1Q5 will
conduct. Collector current through A1R3 will decrease the base voltage on A1Q7,
shutting down the series regulator A1Q8.

The —25 volt supply operates in a similar manner, except it starts shutting down at
about 1 ampere current.

REMOTE CONTROL POWER SUPPLY CIRCUIT DESCRIPTION

The Remote Control Power Supply circuitry consists of transistors A2Q22 through
A2Q27 with associated components. This supply fuimishes +11.5 volts to the Switch
Panel Assembly A4 in the remote mode and zero volts in the manual mode. In
addition, this supply fumishes +5 volts to the S-Parameter and Attenuation
Switching Converters Ul and U2 in the remote mode and zero volts in the manual
mode.

The input to the Remote Control Cireuitry is +25 volts from the instrument power
supply. Transistor A2Q22 is a series regulator whose output is +11.5 volts. This
serigs regulator feeds a second series regulator A2Q24 which, in turn, provides +5
volts to AZQ27. These regulators have their bases held at fixed voltages by zener
diodes AZCR30 and A2CR31. The series regulators act as emitter-followers with the
output voltage being held to the zener diode voltage minus the emitter-base voltage
drop of the transistors.

Transistor A2Q23 is a switch, controlled by a remote contact closure, J6 Pin 17,
shorted to pins 18 or 36 (circuit common). Shorting pin 17 to common turns on
A2Q23. The collector of A2Q23 goes from zero to about +11 volts. This voltage is
applied to the s-parameter pushbutton buss, disabling the pushbuttons. If the
rear-panel REMOTE/MANUAL switch is in the REMOTE position, the +11 volts is
applied to the attenuation pushbutton buss to disable the INCIDENT

ATTENUATION pushbuttons. The +11 volts is also applied fo the base of A2Q25.

Transistor AZQ25 is turned on, which turns A2Q27 on, and A2Q26 off, The
collectors go to a voltage of about +5 volts, which is applied to the switching
converters,

F5DQK 12/2009

Measure voltage at A1TPZ. Meas: |NO
ures —25V 40.5Y
YES
Measure voltage at A1TP1. Meas- (N0
ures +26V )5V,
YES
Measure voltage at A2TPS. Meas- |NOJ
ures +11.5V 20.2V. I
;YES |
Short pin 17 on REMOTE INPUT !
jack JB to pin 18 or 36, Measure E
voltage at emitter of A2024.
Measuras +540.2V.
*w:s
Short pin 17 on REMOTE INPUT |
jack J6 to pin 18 or 36. Measure |NO
voltage at pin L of J4. Measures
+H 0.2V,

lYEs

Power supply voltages are correct.

Figure 8-30. Power&‘!
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Remove Buffer and Driver boards,
Measure voltage at A1TP2. Meas- |NO ND
ures —25V 30 5V ':'Ditage at ATTPZ measures —258V
0.5V,
YES NO
Troubleshoot the —25V load.
Troubleshoot negative supply,
Remove Buffer and Driver boards.
M i - [NO NO
u(z:s:l;;vvnil:}aigz?t RILEL L B —== \oltage at AITPT measures +25 [
+[0.5V.
YES MO
/
Troubleshoot the +25Y load.
Troubleshoot positive supply,  f—
Measure voltage at AZTPS. Meas- |NO Troubleshoot AZ022, A2CR30,
ures #11.5V H).2V, A2024 and associated circuitry.
l‘fES
Short pin 17 on REMOTE INPUT
jack J6 to pin 18 or 36. Measure [NO | Troubleshoot A2024, A2CR31,
voltage at emitter of A2024. and associated circuitry.
Measures +530.2V,
*‘I"ES
Short pin 17 0on REMOTE INPUT
jack J& to pin 18 or 36. Measure |NO | Measure voltage at collector of |[NO
voltage at pin L of J. Measures AZ0D23. Measures +11V £0.2V.
+5 £ 0.2V,
YES l
Troubleshoot A2025, A2026,
A2027 and associated circuits.
Power supply voltages are comect.
Troubleshoot AZQ23 .
and associated circuitry.

Figure 8-30. Power Supply Troubleshooting
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F1
MAIN POWER
SUPPLY FUSE

T
F2:5
' FUSES IN
AlR14 A1R17 ATA1 BIAS LEADS
+25V VOLTAGE —25V VOLTAGE POWER SUPPLY
ADJUST ADJUST ASSEMBLY

Figure 8-31., Power Supply Adjustments
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QB LOCATED ON
REVERSE SIDE +25V
ADJ,

08746-60052. 0
Alossiag s o

A1AT

TP3

—25V
ADJ.

Q4 LOCATEDON
REVERSE SIDE

w

P3

Figure 8-32. Al1A1l Power Supply Assembly, Parts Location
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MANUAL CHANGES

MANUAL IDENTIFICATION

Model Number: B8746B
Date Printed; August 1971
Part Number; 08746-90007

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below.

Serial Prefix or Number —— Moke Manual Changes __ ___ Serisl Prefix or Mumber Make Manual Changes —
[1116a I 1420A00503 thru 1,2,3,4
1420A00520
1142A, 1334A 12 1521 A00521 thru 152345
1521 ADO5T0
1420A00456 thru 1.5553 1521 A00571 thru 1,2,3,4,5,6
1420A00502 1521 A00580
P NEW ITEM ]52] Aﬂﬁsgl thﬂ.l l, 1, 3. 4, 5, 6. 7
1521A prefix
1636A Prefix 1-8
ERRATA 1817A 1-9
Inside front cover;

Insert new information regarding SAFETY, CERTIFICATION, and WARRANTY AND ASSISTANCE
immediately inside front cover of manual {new information sheet supplied in this Manual Changes
Supplement).

Page 1-1, General Information:
Add the attached Paragraph 1-A preceding Paragraph 1-1:

NOTE

Manual change supplements ure revised as often a3 necessary to keep manuals 45 current and accurate as possible,
Hewlett-Packard recommends thal vou periodically request the latest edition ef this supplement. Free copies are available
from all HP offices. When requesting copies quole the manual identification information from vour supplément, or the model
number and print date from the title page of the manual.

24 MARCH 1980 (bﬂ I;E Cwlé_: ;;

18 Pages

Printed in ULS.A,

F5DQK 12/2009
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ERRATA (Con't)

Page 6-10, Table 6-2:
Change the parts list to reflect the changes shown below:

Reference
Designation HP Part Number Description

AG 08746-60003 STEP ATTENUATOR (NEW).

AB 5080-0314 REBUILT 08746-60003 REQUIRES EXCHANGE.

AT 5080-0310 SWITCH TREE ASSY : MATCHED SET OF THREE (RECOMMENDED
REPLACEMENT)-

ATS1 5080-0302 RELAY ASSY : (PORT 1) IF REPLACED SEPARATELY MAY DEGRADE
PERFORMANCE OF INSTRUMENT,

ATS82 5080-0301 RELAY ASSY : (CENTER) IF REPLACED SEPARATELY, MAY DEGRADE
PERFORMANCE OF INSTRUMENT.

ATS3 5080-0303 RELAY ASSY : (PORT 2) IF REPLACED SEPARATELY, MAY DEGRADE
PERFORMANCE OF INSTRUMENT.

AB 5080-0310 SWITCH TREE ASSY : MATCHED SET OF THREE (RECOMMENDED
REPLACEMENT).

ABS1 5080-0302 RELAY ASSY: (PORT 1) IF REPLACED SEPARATELY, MAY DEGRADE
PERFORMANCE OF INSTRUMENT.

ABS2 5080-0301 RELAY ASSY: (CENTER) IF REPLACED SEPARATELY, MAY DEGRADE
PERFORMANCE OF INSTRUMENT,

ABS3 2080-0303 RELAY ASSY: (PORT 2) IF REPLACED SEPARATELY, MAY DEGRADE
PERFORMANCE OF INSTRUMENT,

BC1 2080-0291 COUPLER PAIR: PORT FOR STANDARD MODEL AND OPTION 001,
MATCHED PAIR INCLUDES DC2 (RECOMMENDED REPLACEMENT).

= DC1 5080-0307 COUPLER ASSY: PORT FOR STANDARD MODEL AND OPTION 001 {IF

REPLACED SEPARATELY MAY DEGRADE PERFORMANCE OF
INSTRUMENT).

DC1 5080-0292 COUPLER PAIR: PORT FOR OPTION 002, MATCHED PAIR INCLUDES
DC2 (RECOMMENDED REPLACEMENT).

DC1 5080-0309 COUPLER ASSY: PORT FOR OPTION 002. (IF REPLACED SEPARATELY
MAY DEGRADE PERFORMANCE OF INSTRUMENT).

De2 5080-0291 COUPLER PAIR: PORT FOR STANDARD MODEL AND OPTION 001.
MATCHED PAIR INCLUDES DC1 (RECOMMENDED REPLACEMENT).

nc2 5080-0307 COUPLER ASSY: PORT FOR STANDARD MODEL AND OPTION 001,
(IF REPLACED SEPARATELY MAY DEGRADE PERFORMANCE OF
INSTRUMENT).

DC2 5080-0292 COUPLER PAIR: PORT FOR OPTION 002. MATCHED PAIR INCLUDES
DC 1 (RECOMMENDED REPLACEMENT),

DC2 H080-0309 COUPLER ASSY: PORT FOR OPTION 002 (IF REPLACED SEPARATELY
MAY DEGRADE PERFORMANCE DF INSTRUMENT.

De a3 H080-0308 COUPLER ASSY: REFERENCE

Page 6-11, Table 6-2:
= Change F1 entry to the following:
F1 2110-0007 CD4 FUSE 1A 250V TIME-DELAY (115V LINE)
F1 2110-0202 CD1 FUSE .5A 250V TIME-DELAY (230V LINE)
Add the following mechanical Parts after J6:
MP1 08746-00026 BOARD RETAINER
MP2 (08746-20061 SPACER
MP3 25200014 SCREW-MACH 8-32 4-IN-LG RD-HD-SLT STL

Page 6-13, Figure 6-1:
Change Reference Designation 13 to HP Part No. 5000-0737.
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08746-90007 Model 87468

ERRATA (Con't)

Page 6-15:
Delete Figure 6-3 and add the following note on this page.

NOTE

All four rear-panel APC-7 type conneclors are as shown in Figure 6-4. To repair cables having ferrule 5020-78086,
split the ferrule using a hack saw, remove the ferrule, and replace the cable terminator and nut. For panel con-
nectors use terminator 08745-2021 and nut 0590-0035. For internal eonnectors use terminator 08742-2028

and nut 0590.0035.

Page 6-17/6-18:
Change Reference Designation 4 to read: 4 08745-2021 TERMINATOR: CABLE

Page 8-19, Figure 8-12:

Change assembly descriptions to read as follows:
ATS81 (5080.0302) ATS2 (5080-0301) ATS3 (5080-0303)
A8S1 (5080-0302) ABS2 (5080-0301) ABS3 (5080-0303)

Change the earth ground symbols on DC1-C4 and DC1-C8 (L ) to chassis ground symbols ( 4, ).
Page 8-21, Figure 8-16 (Schematic on Service Sheet 2);
Change voltage opposite A3CR16 thru A3CR19 to 56.2V.

Page 8-25, Figure 8-24 (Schematic on Service Sheet 4):
Change voltage opposite A3CR21 and A3CR22, and A3CR25 thru A3CR28 to 56.2V.

Page 8-29, Figure 8-34:
Maove Test point A2TP7 to the cathode of A2CR32,
Change the earth ground symbol (L ) to a common return symbol ( ) on the 90" wire that connects to

power transformer T1 pin 6 (center tap of secondary winding).
Change the earth ground symbol (4 ) at the junction of A9C1A and ASC1B to a chassis ground symbol ( P

CHANGE 1

Page 6-3, Table 6-2;
Add AICR9 1901-0025 DIODE:SILICON 28480 1901-0025.
Change AIR12 to HP Part No. 0811-16666 R:FXD WW 1 OHM 5% 2W.
Add A1R19 0698-3101 R:FXD MET FLM 2.87K OHM 1% 1/2W 28480 0698-3101.
Change A2 to HP Part No. 08746-60054. Description remains the same.

Page 6-5, Table 6-2:
Delete A2ZR54 and A2ZR55.
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Model 87468

CHANGE 1 (zont'd)

Page 6-11, Table 6-2:

Add RZHF Part 0819-0022 R:FXD WW 50 OHM 10% 20W.

Page 8-27, Figure 8-29:

Change P/O A2 Buffer Assembly to HP Part No. 08746-60054.

Page 8-28, Service Sheet 6, Figure 8-32:

Substitute attached Figure 8-32 for Figure 8-32 in manual,

Page 8-29, Service Sheet 6, Figure 8-34;

0874690007

Change P/O A2 Buffer Assembly (08746-60054) Part 3 of 3 as shown in Partial Schematic 8-34 on this change sheel.

Page 8-29, Service Sheel 6, Figure B-34, Power Supplies Schematic:

Change Al Power Supply Assemlby (08746-60052) as shown below on this change sheet,

Q22
18540062

TO TO
Rs7 EMITTER
OF 023

Partial Schematic 8-34. Power Supply (CHANGE 1)

TO €2 TO R10
| T0
COLLECTOR
;;‘3‘;}, cROE OF 02
03 3g53-
0l
0012 18-
4 0050
1853
it 0052
1500 R
TO 1
R2

Partial Schematic 8-34. Power Supply (CHANGE 1)
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08746-90007

Mode] 8746E
Al
Q8 LOCATED ON 04 LOCATED ON
TP1 REVERSE SIDE +25V pg 25V  RHEVERSE SIDE TP?
—25V
Figure 8-32. A1 Power Supply Assy Parts Location (i Change 1)
CHANGE 2

Page 6-13, Figure 6-1:
Add the following note as an aid in explaining the 8746B color scheme.

NOTE

This change implements a differeni color scheme for the standard instrument. Colors prior to this change
are now available as options. Refer to the listing below,

8746B STANDARD - Indicates color scheme for the 8746B beginning with this change.
87468 OPTION A85 - Indicates LIGHT GRAY front panel.

8746B OPTION X95 - Indicates color scheme for the 8746B prior to this change. Indicates LIGHT GRAY
front panel with BLUE GRAY cabinet).

Page 6-13, Figure 6-1:

Change Item 3 to:
HP Part No. 08743-00019 COVER ASSY:TOP (OLIVE GRAY)(STANDARD)
HP Part No. 08743-00004 COVER ASSY:TOP (BLUE GRAY)(OPTION X95)

Change Item 4 to: )
HP Part No. 08746-00021 PANEL:REAR (MINT GRAY)
HP Part No. 08746-00005 PANEL:REAR (LIGHT GRAY)(OPTION X95)

Change Item 5 to:
HP Part No. 08746-60023 FILLER PIECE:SIDE FRAME (MINT GRAY)
HP Part No. 08743-00007 FILLER PIECE:SIDE FRAME (LIGHT GRAY)(OPTION X95) =
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CHANGE 2 (cont'd)
Change Item 6 to:
— HP Part No. 0874600023 FILLER PIECE:SIDE FRAME (OLIVE GRAY) (STANDARD)
HF Part No. D8746-00008 FILLER PIECE:SIDE FRAME (BLUE GRAY)(OPTION X95)

Change Item 8 to:
[ HP Part No. 0874600019 COVER:TOP REAR CORNER {OLIVE GRAY) (STANDARD)
HP Parl No. 08746-00004 COVER:TOP REAR CORNER (BLUE GRAY)(OPTION X95)

Change Item 11 to:
HP Part No. 5060-8737 RETAINER:HANDLE ASSEMBLY (OLIVE GRAY)(STANDARD)
HP Part No. 5060-0766 RETAINER:HANDLE ASSEMBLY (BLUE GRAY)(OPTION X95)

Change Item 12 to:
HP Pari No. 5000-8705 REAR SIDE COVER (OLIVE GRAY)(STANDARD)
HP Parl No. 5000-0736 REAR SIDE COVER (BLUE GRAY)(OPTION X95)

Change Item 13 to:
HP Part No. 5000-8707 FRONT SIDE COVER (OLIVE GRAY)(STANDARD)
HP Part No, 50000737 FRONT SIDE COVER (BLUE GRAY)(OPTION X95)

Change Item 16 to:
HP Part No. 5060-0268 BOTTOM COVER ASSEMBELY (OLIVE GRAY){(STANDARD)
HF Part No. 5060-0228 BOTTOM COVER ASSEMBLY (BLUE GRAY)(OPTION X95)

Change Item 18 to:
HP Part No. 5060-8740 KIT:RACK MOUNT (OLIVE GRAY)(STANDARD)
HP Part No. 5060-0775 KIT:RACK MOUNT (BLUE GRAY)(OPTION A85, X95)

Page 6-14, Figure 6-2:
b Change Item 2 to:
HP Part No. 08746-00022 PANEL FRONT:LOWER (MINT GRAY)(STANDARD)
HP Part No. 08746-00007 PANEL FRONT:LOWER (LIGHT GRAY)(OPTION A85, X95)

Change Item 4 to:
HP Part No. 08746-20056 PANEL FRONT(BACKING PLATE){(OLIVE GRAY)}(STANDARD)
HP Part No. 08746-20008 PANEL FRONT(BACKING PLATE){(BLUE GRAY){OPTION X85)

CHANGE 3
Page 3-12, paragraph 3-41:

The Bias and Bias Sense fuses have been moved to the rear panel. Replace the fuses with a 1/2 amp fuse (HP Part No.
2110-00486).

Page 6-3, Table 6-2:
Add A2C3-10, HP Part No. 0160-0174, C: FXD 0.47 UF —20+80% 25 VDCW, 56289 , 5C11B7-CML.
Change A2CR2,4, 7, 10, 14, 17, 21, 25, & 32 to, HP Part No. 1902-0579, DIODE SILICON 5. 11 V 5%, 04713,
57 11213-56.
Add A2CRS83-40, HP Part Mo. 1901-0025, DIODE: SILICON 100 MA/1 V, 07263, FD 2387.

Change A2Q1 to HP Part No. 1853-0020, TSTR: SINPN (SELECTED FROM 2N3702), 28480, 1852-0020.

Page G-4, Table 6-2:
Change A2Q2, 4, 6, 8,10,12, 14 & 16 to HP Part No. 1854-0071 TSTR: SI NPN (SELECTED FROM 2N3704), 28480,
1854-0071.
Change A2Q3, 5,7, 9,11, 13, & 15 to HP Part No. 1853-0020 TSTR: PNP (SELECTED FROM 2N3702), 28480,
o 1853-0020.
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CHANGE 3 {cont'd)

Page 6-4, Table 6-2 (cont’d):
Change A2R1, 5, 10, 14, 18, 18, 22, 26, & 30 to HP Part No. 0698-4278.

Page 6-5, Table 6-2:
Add A3CE-9 HP Part No. 0160-0174 C:FXD 0.47 UF —20+80% 25 WVDC, 56289, 5C11B7-CML.,
Change A3CR2, 4, 6, & 8 HP Part No. 1902-0579, DIODE: SILICON 5.11V +5%, 04713, SZ 11213-56.
Add A3CR30-33 HP Part No. 1901-0025 DIODE: SILICON 100 MA/1V, 07263, FD 2387.
Change A3Q1, 3, 5, & 7 to HP Part No. 1853-0020 TSTR:81 PNP (SELECTED FROM 2N3702), 28480, 1853-0020.
Change A3Q2, 4, 6, & 8 to HP Part No, 1854-0071 TSTR:SI NPN (SELECTED FROM 2N3704), 28480, 1854-0071.

Page 6-6, Table 6-2:
Change A3R1, 5, 10, & 14 to HP Part No. 0698-4278 R:FXD 10K OHM 5% 1/8W, 28480, 0698-4278.

Page 6-11, Table 6-2:
Change F2.5 to HP Part No. 2110-0046 FUSE 0.5 AMP 260V, 28480, 2110-0046.

Page 8-21, Figure 8-16:
Change the latching circuits as shown on the atfached schematic ( Figure 8-164).

Page 8-23, Figure 8-20:
Change the latehing circuits as shown on the attached schematic (Figure 8-20),
CHANGE 4

Page 6-3, Table 6-2:
Add A2C11-18 HP Part No. 0150-0121 C:FXD CER .1 UF—20 +80% 50 VDCW.

Page 6-5, Table 6-2:
Add A3C10-13 HP Part No, 0150-0121 C:FXD CER .1 UF—20 +80% 50 VDCW.

Page 8-21, Figure 8-16:
Change the latching circuits as shown on the attached schematic:
Figure 8-16B (CHANGE 4)
Page 8.23, Figure 8-20:
Change the latching eircuits as shown on the attached schematic:
Figure 8-20B (CHANGE 4)
CHANGE 5

Page 6-5, Table 6-2:
Add ASR70-77 HP Part No. 0683-1055 RESISTOR 1M 5% .25W FC TC=—800/+900.

Page 6-7, Table 6-2:
Add AJR83-86 HP Part No. 0683-1055 RESISTOR 1M 5% .26W FC TC= —800/+900,

Page 6-10, Table 6-2:
Delete ABC1 A, B.

Page 6-11, Table 6-2:
Add the following:  HP Part No. 7120-4162 LABEL INFO QTY 1.
HP Part No. 7120-4163 LABEL INFO QTY 1.

Page 8-21, Figure 8-16:
Change the latching eireuits as shown on the attached schematic: Figure 8-16C (CHANGE 5).

Page 8-23, Figure 8-20:
Change the latching circuits as shown on the attached schematic: Figure 8-20C (CHANGE 5).

Page 8-29, Figure 8-34;
Delete ASC1A and A9C1B,
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HP 8746b 0.5-12.4 GHz S-parameter test-set

Model B746B 08746-90007

CHANGE 6

Page 6-3, Table 6-2:
Change A2CR26 to HP Part No. 1902-3160 DIODE: BREARKDOWN 10.0V 2% 400MW.
Cha_nge AZCR30 to HP Part No, 1902-3183 DIODE: BREAKDOWN SILICON 12.1V 2%.

Page 6-5, Table 6-2:
Change A3CRS to HP Part No. 1902-3160 DIODE: BREAKDOWN 10.0V 2% 400MW.

Page 6-6, Table 6-2:
Change A3R40-43 to HP Part No. 0683-0275 R:FXD COMP 2.7 OHM 5% 1/4W.
CHANGE 7
Page 6-5, Table 6-2:
Add A3C14 HP Part No. 0160-0174 C:FXD .47uF.
Delete ASCR9.
Page 6-3, Table 6-2:
Add A2C19 HP Part No. 0160-0174 C:FXD .47uF.
Delete A2CR26.

Page 8-21, Figure 16;
Change A3CR9 to a 4TuF capacitor (A3C14).

Page 8-23, Figure 8-20:
Change A2CR26 to a .4TuF capacitor (A2C19).

CHANGE 8
Page 8-29, Figure 8-34:

Change A9 Power Module Assembly as shown on the attached schematic: Figure B-34 A (CHANGE 8).
CHANGE 9

Page 6-10, Table 6-2:
Change A9 to HP Part No. 0960-0504 POWER LINE MODULE ASSY.
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HP 8746b 0.5-12.4 GHz S-parameter test-set

08746-90007 Model 87468

YD AR POMER LINE AODULE
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Figure 8-34A. Power Supply Partial Schematic
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