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Figure 1-1. Model 8745A S-Parameter Test Set and Accessories.
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Model 8745A

Section 1

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 8745A S-Parameter Test Set con-
tains the necessary microwave circuits for measuring
s parameters from 0.1 to 2.0 GHz. It is designed to
be used with a compatible phase-amplitude ratio
indicator, such as the Model 8410A Network Analyzer
or Model 8405A Vector Voltmeter. The measuring
circuits for each s parameter are automatically set
up with a front-panel pushbutton or with remote
contact closures.

1-3. The s parameters of almost any device,such
as a microwave component or a transistor, can be
measured using one of the accessory fixtures. For
transistor measurement, terminals are provided to
apply dc bias. An accessory quick-connect adapter
allows fixtures to be connected and disconnectedfrom
the 8745A with quick, simple lever action.

1-4. A built-in, calibrated line stretcher simplifies
initial phase calibration and allows the plane of
measurement to be extended beyond the 8745A
terminals.

1-5. ACCESSORIES FURNISHED.

1-6. A rack-mounting kit, a male 36-pin connector
(HP Part Number 1251-0084), a detachable power
cable, and a platform to extend the sub-deck are
furnished with the Model 8745A (see Figure 1-1).

1-7. RACK MOUNTING KIT.

1-8. The rack mounting kit contains all the hard-
ware needed to adapt the Model 8745A cabinet for
installation in equipment racks with standard 19-inch
spacing. Instructions for conversion torack mounting
are included with the kit.

1-9. THIRTY-SIX PIN MALE CONNECTOR.

1-10. The 36-pin male connector mates withthe rear-
panel REMOTE INPUT connector, and permits all
necessary remote programming and bias connections
to be made to the 8745A. (See Table 3-1 for wiring
information.)

1-11. SUB-DECK EXTENSION.

1-12. The sub-deck extension extends the sub-deck
which supports the 8411A Harmonic Frequency Con-
verter of the 8410A Network Analyzer. The sub-deck
extension prevents strain on the connectors when
attenuators are used between the 8411A and 8745A.

1-13. ACCESSORIES AVAILABLE.

1-14. TRANSISTOR FIXTURES.

1-15. The Models 11600A,B and 11602A,B Transistor
Fixtures provide a convenient and accurate way to
hold transistors and many other devices when making
s-parameter measurementsfrom dc to 2.0 GHz. The
11600A,B accepts transistors with TO-18 and TO-T72
base patterns, and has four snap-on dials, two for
bipolar transistors and two for FET's. The 11602A,B
accepts transistors with TO-5 and TO-12 base pat-
terns. It has two snap-on dials for different types of
bipolar transistors and provides for FET's without a
dial. When atransistor fixture is used withthe 87454,
transistor bias connections are made through the
S-Parameter Test Set. The RF input and output con-
nectors on the transistor fixtures mate with APC-7*
style 50-ohm precision 7T mm sexless connectors.

1-16. CALIBRATORS.

1-17. Two calibrators, a short circuit termination
and a 50-ohm through section, are furnished with the
Model 11600B and 11602B Transistor Fixtures. A
50-ohm load is also available as an option on both
models. These calibrators are used to calibrate the
equipment setup for a known reference.

1-18. UNIVERSAL EXTENSION.

1-19. The Model 11604A Universal Extension is
composed of four rotary joints and two rotary air
lines. It allows the 8745A input port spacing to be
adapted to almost any microwave component, pro-
viding the accuracy of rigid air line with the flexibility
of cable. The two connectors which attach the Uni-
versal Extensiontothe 8745A mate with APC-7* style
connectors and the two connectors that attach to the
device under test are APC-T7* style 50-ohm precision
7 mm sexless connectors. A coaxial link is included
with the Universal Extension. The coaxial link re-
places the 8745A rear-panel coaxial link to compen-
sate for the Universal Extension's electrical length. **

1-20. QUICK CONNECT ADAPTER.

1-21. The Model 11599A Quick Connect Adapter con-
nects and disconnects Model 11600-series transistor
fixtures and the Model 11604A Universal Extension
withthe simple motion of alever. Inadditionto saving
time, this lever-action coupling eliminates wear on

* Amphenol RF Division, Danbury, Connecticut.

*x For test units equipped with rear-panel coaxial
link.
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Section I Model 8745A

Table 1-1. Specifications

Frequency Range:
100 MHz to 2 GHz. Can be used below 100 MHz
since coupler directivity remains above 36 dB.

mpedance:

50 ohms nominal.

Directivity:
Below 1 GHz, > 36 dB: 1-2 GHz, > 32 dB.

Coupling:

Above 120 MHz, 20 dB nominal: below 120 MHz,
rolls off at 6 dB/octave.

Insertion Loss:
From RF input to test ports, 4 dB nominal.

From test ports to 8405A or 8410A outputs, 20 dB
nominal.

Load Matchl:

Reflection coefficient (VSWR)
<0.10 (£1.22), 100-200 MHz.

<0.063 (<1.13), 200-2000 MHz.

2
Source Match™:
Effective reflection coefficient (VSWR)

<0.057 (<1.12), 0.11-2.0 GHz.

Maximum RF Power:

2 Watts.

Connectors:

RF Input: Type N female.
Test Ports: APC-73 precision connectors.

Outputs to 8405A or 8410A: Mates with APC-7
precision connectors.

Option 001, Type N female (for use with 8405A
Vector Voltmeter),

Reference Plane Extension:

Maximum length 30 cm, 0.01 cm precision. Ex-
tends reference plane 0 to 15 cm.

Microwave Coax Switches:

Typical switching time, 40 msec.
Estimated switch lifetime > 1 million cycles.

Remote Programming:

Remote s parameter selection by closing 2 con-
tacts of 36-pin rear panel connectorto common
pin. Contact is at 12 volts and short to common
will draw 12 mA.

Transistor Biasing:

Bias and bias sensing connections are made to
the biasing networks built into the 8745A via the
36-pin rear panel connector.

Maximum Bias:

100V dc (50V dc on instruments with serial num-
ber prefixed 823-); 1.0 amp.

Power:
115 or 230V £10%, 50 to 1000 Hz, 40 watts.
Weight:

351b. (15, 9 kg).

Dimensions:

5-1/2 x 16-3/4 x 25-3/4 inches (139 x 423 x
650mm).

Load Match: Reflection coefficient of the port used to terminate the device under test.

Source Match: Effective Reflection coefficient of the port used to supply incident signal to the device
under test. A function of directivity and main line VSWR of coupler monitoring incident
signal, and not a function of signal source VSWR.

Amphenol RF Division, Danbury Connecticut.
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Model 8745A

connector coupling mechanisms. Two permanently-
attached, hand-tightened screws fasten the adapter in
place over the input port connectors of the test set. A
plug-in slide that supports and aligns the transistor
fixtures and a wrench for adjusting coupling actionare
supplied with the adapter.

1-22. ACCESSORY KIT TO CONNECT MODEL 8405A
TO MODEL 8745A.

1-23. The Model 11570A Accessory Kit includes one
Model 11549A Power Splitter (used to make initial
calibration of 8405A), two 11536A 50-ohm Tees, and
two 908A Terminations. In addition to the 11570A
Accessory Kit, two Model 11524A APC-7* to female
type N adapters are required to make connections to
the 8745A.

1-24. COMPLEMENTARY EQUIPMENT.

1-25. MODEL 8410A NETWORK ANALYZER.

1-26. The 8410A Network Analyzer measures relative
amplitude and phase of two RF input signals. The
instrument is capable of single- or swept-frequency
measurements in the range of 0.11 to 12.4 GHz. Two
plug-in display units are available. The 8413A plug-in
unit displays relative amplitude and phase data on a
meter. Phase and amplitude output signals allowdis~
play of swept signals on an oscilloscope or X-Y re~
corder. The 8414A plug-in unit displays relative
amplitude and phase data in polar coordinates on a
5-inch CRT for either swept or CW measurements.

1-27. MODEL 8405A VECTOR VOLTMETER.

1-28. The 8405A Vector Voltmeter measures mag-
nitude and phase at single frequencies in the range of
1.0 MHz to 1.0 GHz. Signal magnitude and phase are
displayed on separate meters.

1-29. MODEL 8717A TRANSISTOR POWER SUPPLY.

1-30. The 8717A Transistor Power Supply is designed
especially for use with the 8745A S-Parameter Test
Set and the 11600A,B and 11602A.B Transistor Fix-
tures. This programmable supply provides bias
levels for the semiconductor devices tested in the fix-
tures. Feedback circuits within the supply provide

Section 1

very stable bias conditions. Overload protection for
the device undertest is selectable. Maximum current
is 500 mA and maximum voltage is 30 Vdc.

1-31. MODEL 8690B SWEEP OSCILLATOR MAIN-
FRAME WITH 8699B PLUG-IN.

1-32. The entire range of the 8745A is covered in
one sweep range of the 8699B plug-in. The 8699B has
a low range from 0.1 to 2.0 GHz and a high range
from 2 to 4 GHz.

1-33. MODEL 3200B VHF OSCILLATOR.

1-34. The 3200B VHF Oscillator with the 13515A
Frequency Doubler Probe is a CW RF signal source
covering the 10 MHz to 1.0 GHz range and is an ideal
source to use with the 8405A Vector Voltmeter and
the 8745A.

1-35. MODEL 11607A SMALL-SIGNAL ADAPTER.

1-36. The Hewlett-Packard Model 11607A Small-
Signal Adapter is an accessory for the Hewlett-Packard
Model 8745A S-Parameter Test Set. This Adapter
reduces the signal incident on the device under test
20 dB for small-signal measurements on devices

under test, such as transistors. ’

1-37. INSTRUMENTS COVERED BY MANUAL.

1-38. This manual applies directly to instruments
having serial numbers prefixed 978- (first three num-
bers of serial number). If the serial prefix of your
instrument is other than 978-. there are differences
between the instrument described in this manual and
your instrument. These differences are described in
the appendix at the rear of this manual for lower num-
ber prefixes. For higher prefixes the differences are
described in a Manual Changes sheet supplied withthis
manual. If the manual changes sheet is missing, the
information can be supplied by your nearest Hewlett-
Packard Sales and Service Office (seelists at therear
of this mamual). The manual changes sheet may also
include an "ERRATA'" sectionwhich describes manual
correction information which appliestothe manual for
all instruments INCLUDING instruments prefixed 978-.

* Amphenol RF Division, Danbury, Connecticut.
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Model 8745A

SECTION 1l
INSTALLATION

2-1. INCOMING INSPECTION.

2-2. Inspect instrument for shipping damage as soon
as it is unpacked. Check that all accessories listed
in Paragraph 1-5 have been included. Check for
broken knobs and connectors; inspect cabinet and
panel surfaces for dents and scratches. If the instru-
ment is damaged in any way or fails to operate pro-
perly, notify the carrier and your nearest Hewlett-
Packard Sales and Service Office. For assistance of
any kind, including instruments under warranty, con-
tact the nearest Hewlett-Packard Sales and Service
Office.

2-3. REPACKAGING FOR SHIPMENT.
2-4. USING ORIGINAL PACKAGING.

2-5. The same containers and materials used in
factory packaging canbe obtained throughthe Hewlett-
Packard offices listed at the rear of this manual. For
units equipped with a rear-panel coaxial link, remove
the coaxial link, wrap it separately, and include it in
the shipping container.

2-6. If the Model 8745A is beingreturned to Hewlett-
Packard for servicing, attach a tag indicating the type
of service required, return address, model number,
and full serial number. Also, mark the container
FRAGILE to assure careful handling.

2-7. In any correspondence, refer to the instrument
by model number and full serial number.

2-8. USING OTHER PACKAGING.

2-9. The following general instructions should be used
when repackaging with commercially-available
materials:

a. Wrap the instrument in heavy paper or plastic.
For units equipped witha rear-panel coaxial link, re-
move the coaxial link, wrap it separately, and include
it in the shipping container. If shipping to a Hewlett-
Packard service office or center, attach a tag indica-
ting the type of service required, the return address,
model number, and full serial number.

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

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

d. Seal the shipping container securely, and mark
it FRAGILE to assure careful handling.

e. In any correspondence refer to the instrument
by model number and full serial number.

2-10. PREPARATION FOR USE.
2-11. REAR-PANEL COAXIAL LINK.

2-12. For units equipped with a rear-panel coaxial
link, connect the coaxial link to the rear panel as
shownin Figure 3-2. If a Model 11604A Universal Ex-
tension isto be used with the 8745A, connect the rear-
panel coaxial link received with the Universal
Extension.

2-13. POWER REQUIREMENTS.

2-14. The Model 8745A requires a power source of
115 or 230 volts ac +10%, 50 to 1000 Hz, single phase
that can supply approximately 40 watts.

2-15. 115/230 VOLT OPERATION.

2-16. A two-position slide switch on the rear panelof
the Model 8745A permits operation from either a 115-
or 230- volt power source. The number showing on
the switch slider indicates the voltage for which the
instrument is connected. The correct line fuse rating
for each line voltage is marked on the plate adjacent
to the fuse.

2-17. To prepare the Model 8745A for operation, po-
sition the 115-230 volt switch so that the number
showing on the slider corresponds to the available line
voltage, and install aline fuse of correct rating. ''Slo-
blo" fuses should be used.

CAUTION

To avoid damage to the instrument, set the
115-230 switch to the line voltage to be used
before connecting the power cable.

2-1



Model 8745A

2-18. POWER CABLE.

2-19. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) rec-
ommends that instrument panels and cabinets be
grounded. Accordingly, the Model 8745A is equipped
with a three-conductor power cable which, when
plugged into an appropriate receptacle, grounds panel
and cabinet. The offset pin of the three-prong con-
nector is the grounding pin.

2-20. To preserve the protection feature when oper-
ating the Model 8745A from a two-contact outlet, use
a three-prongto two-prong adapter (HP Stock Number
1251-0048), and connect the green wire on the adapter
to ground.

2-2

Section II

2-21. BENCH OPERATION,

2-22. The Model 8745A cabinet has plastic feet and
a foldaway tilt stand for convenience in bench opera-
tion. The stand inclines the instrument enough to
make the panel features easier to see. The plastic
feet provide clearance for air circulation and make
the Model 8745A self-aligning when stacked on other
Hewlett-Packard full rack-width modular instruments.

2-23. RACK MOUNTING.

2-24. All necessary hardware and instructions are
contained in the supplied rack-mounting kit (HP Stock
Number 5060-0775). The ambient operating tempera-
ture should not exceed 55°C (140°F).
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Section IIT

SECTION i1l
OPERATION

3-1. INTRODUCTION.

3-2. The combination of the Model 8745A S-Para-
meter Test Set with its accessory fixtures and
adapters, a signal source, and a compatible phase-
amplitude ratio indicator, such as the Model 8410A
Network Analyzer or Model 8405A Vector Voltmeter,
make up a system to measure the parameters of
almost any device. These measurements canbe made
at single frequencies or at swept frequencies from0.1
to 2.0 GHz. When used with the HP Model 8405A
Vector Voltmeter, measurements are limited tosingle
frequencies and an upper frequency limit of 1.0 GHz.
The Model 8745A can be used at frequencies below
100 MHz; however, the coupling attenuation of the
internal directional couplers increases by approxi-
mately 6 dB per frequency octave. Consequently, when
making measurements below 100 MHz the level of
power delivered from the signal source should be
monitored closely. Be sure power limits are not
exceeded while trying to obtain sufficient indication on
the readout instrument.

3-3. DESCRIPTION OF PANEL FEATURES.

3-4. Front and rear panel controls, connectors and
indicators are described in Figures 3-1 and 3-2. In
these figures the numbers on the panel illustrations
match the description numbers.

3-5. OPERATING PRECAUTIONS.

3-6. MAXIMUM RF POWER.

3-7. Do not apply more than 2 watts of RF power to
the Model 8745A RF INPUT. Power in excess of 2
watts may damage the internal 3 dB pad. Also care
must be taken to ensure that the power returned to the
Model 8745A from an active device under test does not
exceed 2 watts or the 50-ohm terminations may be
damaged.

3-8. MAXIMUM DC ON RF LINES.

3-9. DC voltage on the inner conductor of the trans-
mission lines in the Model 8745A must not exceed
+100 volts or the breakdown voltage of the internal
bias blocking capacitor will be exceeded; therefore,
the combination of dc voltage to bias a device under
test and the dc voltage on the center conductor from
the RF source must not exceed 100 volts (50 volts for
instruments with serial prefixed 823- andbelow). The
maximum dc current on the RF lines must not exceed
1.0 amp.

3-10. S-PARAMETER MEASUREMENT.
3-11. GENERAL MEASUREMENT DESCRIPTION.

3-12. The S-Parameter Test Set may be used to make
s-parameter measurements with several combinations

of complementary equipment. A simplifiedblock dia-
gram of the test setup is shown in Figure 3-5. Read-
out is on a phase-amplitude ratio indicator such asthe
HP 8405A orthe HP 8410A with 8413 A or 8414A plug-
in. Microwave components may be connected to the
S-Parameter Test Set by accessories such asthe
11600A,B or 11602A,B Transistor Fixture or the
11604A Universal Extension. Detailed procedures,
using various combinations of equipment are given in
Figures 3-10 through 3-13. The following general
outline explains the steps necessary when making
measurements with any combination of equipment.

a. If swept-frequency measurements are to be
made, the reference and test channel line length
between the device under test and the indicator unit
must be equal. This is adjusted by the 8745A REF-
ERENCE PLANE EXTENSION and, if necessary,
additional line length can be inserted in the reference
channel ahead of the 8411A. For units equipped with a
removable rear-panel coaxial link, the link may be
removed and additional reference channel electrical
length may be installed to extend the reference plane
any desired distance beyond the front-panel! con-
nectors. To best utilize the REFERENCE PLANE
EXTENSION range, the following combinations are
recommended: When making measurements with a
transistor fixture use the short coaxial link (HP part
number 08745-20064). When making microwave hard-
ware measurements with the Universal Extension use
the long coaxial link supplied with the Universal Ex-
tension (HP part number 11604-20021), When making
microwave hardware measurements without a Uni-
versal Extension use either coaxial link and use a
20cm air line instead of the Universal Extension. Cor-
rect adjustment of the reference and test channel
electrical lengths is obtained when no linear phase
shift occurs over a wide band of frequencies.

b. Calibrate the system for s-parameter measure-
ment by terminating the input fixture with an open, a
short, or a through section. Additional accuracy may
be obtained by compensating for directivity error as
described in Paragraph 3-18.

c. If a transistor fixture is used, the device under
test must be properly biased by using either the HP
8717A Bias Supply or a standard dual dc power supply.
Refer to Paragraph 3-13 for bias supply connections.

d. Measure the parameters of the device under
test. Thisis accomplished by selecting input port A,
or B, then selecting the s parameter of interest.
Figures 3-3 and 3-4 show the internal connections
within the S-Parameter Test Set for the different
switch combinations.

3-1
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Model 8745A

FRONT PANEL FEATURES

POWER. Combination line power switch and
power on indicator. Pushbutton glows when

instrument is on. Pushbutton retainer un-
screws for lamp replacement.

REFERENCE PLANE EXTENSION (CM).
Crank controls internal line stretcher to vary
electrical distance from RF INPUT to REFER-
ENCE output. Used to equalize test andrefer-
ence channel signal path lengths for phase
calibration. Also permits extending the refer-
ence plane up to 35 cm beyond the front panel
connectors. Minimum Reference Plane Ex-
tension is about 20 cm (crank at counterclock-
wise stop). ZERO thumbwheel is for setting
reference indication on counter without chang-
ing line length.

INPUT PORT selectors. Select port A or port
B for the RF input port to the device under
test. Pushbutton glows, indicating the input

7 ‘
INPLI\PORT

o

S-PARAMETER

port selected. During remote operation port A
is always selected as the input port.

S-PARAMETER selectors. Select the s par-
ameter to be measured. Pushbutton glows,
indicating the s parameter being measured.

Input ports A and B. These ports make RF
input and output connections to the device
under test. Bias circuit from rear-panel
REMOTE INPUT connector is completed
through center conductor. APC-7* 50-ohm
precision 7 mm sexless connectors.

Mounting holes for HP 11599A Quick Connect
Adapter.

* Amphenol RF Division, Danbury, Connecticut.

3-2

Figure 3-1. Front Panel Features




Model 8745A Section I

REAR PANEL FEATURES

8 7 6 S 4

1. RF INPUT. Input for RF signal that is ap- 3. REFERENCE and TEST. Reference and Test
plied to the device under test. Frequencyrange channel outputs to phase-amplitude ratio in-
is 0.1 to 2.0 GHz. Maximum RF power level is dicator. APC-7* 50-ohm precision 7 mm hy-
2 watts. For maximum dc level see Para- brid connectors. The REFERENCE channel
graph 3-8. Connector is 50-ohm type N and connector is mechanically floating to assure
mates compatibly with type N connectors whose alignment with 8411A Harmonic Frequency
dimensions conform to MIL-C-39012 and MIL- Converter of 8410A Network Analyzer.

C-71. (See dimension drawing below.)
4. Power Cable Connector. NEMA type with
offset pin connected to 8745A cabinet. Power
0.316MIN. requirements: 115 or 230 Vac x10%, 50 to
0.320 MAX. 1000 Hz, approximately 40 watts.

5. Power Line Fuse Holder. ¢‘‘Slo-blo”’ fuse
ratings for 115 and 230 Vac on adjacent plate.

,_ggggzlANx 6. Line Voltage Selector. Permits operation
— > ) from 115 or 230 Vac. Number showing on
slider is the selected operating voltage. Cor-
rect line fuse rating is on plate adjacent to
fuse holder.

7. Serial Number Plate. Eight-digit serial num-
ber should be included in any correspondence

0.204 MIN i
— 0,207 MAX. concerning the 8745A.

VN
|
|
i

8. Coaxial Link. Some units are equipped with a
rear-panel coaxial link. This link may be re-

2. REMOTE INPUT. Acceptscontactclosure type moved and additional reference channel elec~
remote programming to select the s parameter trical length may be installed to extend the
to be measured. Nominal voltage from the reference planeto any desired distance beyond
8745A when the contact is open is 12 Vde. the front-panel connectors.

Maximum current from the 8745A when the
contact is short circuited is 12 mA. Also ac-

cepts dc bias for device under test. Maximum * Amphenol RF Division, Danbury, Connecticut.
bias voltage 50 Vde. Maximum bias current **REFERENCE and TEST channel output ports
1.0 amp. are type N female on Option 01.

Figure 3-2. Rear Panel Features
3-3
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PORT A SELECTED

Model 8745A

S11 S12
BIAS BIAS
INPUT INPUT
BLOCK BLOCK
DUAL DUAL 0 OHM
DIRECTIONAL % 32 Mna DIRECTIONAL ——t 2R MINATION
PORT  COUPLER ERMINATION PORT  COUPLER . & °
° ‘ LINE ° g LINE
P §L‘-1J T STRETCHER 2 #—’—x—’ ? STRETCHER
§ .
Lf H REF_OUT ° i L__REF ouT
o -
-3 T TEST OUT TEST OUT
?
< s RF IN ‘ ? PR RF IN
0 BIAS © 3dB BIAS © 3dB
O, BLOCK PAD \ BLOCK  PAD
PORT 3 PORT L—% St ’
g r ° < ° g > S
L ] — ]
DIRECTIONAL ' 3 50 OHM DIRECTIONAL 2 50
COUPLER BiAS TERMINATION PLER BiAS TERMINATION
BLOCK BLOCK
BIAS BIAS
INPUT INPUT
S21 S22
BIAS BIAS
INPUT INPUT
DUA DUAL
DIRECTIONAL % 22mination DIRECTIONAL F——% 22 AMINATION
PORT  COUPLER PORT  COUPLER
‘ I
o - o, LINE ¢ ‘ LINE
rﬁ% s ! STRETCHER = & T STRETCHER
LN i REF_oUT S ; | REF_OUT
f r TEST ouT lL TEST OUT
1
RF IN o L e RFIN
BIAS 348 4 BiAS °3 4B
— BLOCK  PAD BLOCK  PAD
PORT = PORT L§ §—’
) [« _' B ) C ‘
| I
BIRECTIONAL DIRECTIONAL | $ 50
COUPLER o AS""-§ ERAMINATION COUPLER BIAS FERMINATION
BLOCK BLOCK
IA BIAS
ReST INPOT
Figure 3-3. Signal Flow Diagrams, Input Port A Selected
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PORT B SELECTED
S S12
BIAS BIA
INPUT INPUST
BIAS BIAS
BLOCK BLOCK
DUAL DUAL
DIRECTIONAL F—% FeMiNaTION DIRECTIONAL % 22RminaTION
PORT  COUPLER ] PORT  COUPLER e 0
A _
o~ O
LINE ) LINE
—~ %&-1_] T STRETCHER ‘,°7_§ §-&.‘ I > STRETCHER
[ | H REF OUT l\f H REF OUT
v } ©
o TEST oUT T 1 TEST OUT
S l
4 ot §3 B & P h §3 8 =
BIAS a ? BIAS d
BLOCK  PAD | —_ BLOCK  PAD
PORT ] §_J PORT
> C . B > c
DUAL
DIRECTIONAL ——3 50 DIRECTIONAL 50 OHM
PLER BIAS TERMINATION COUPLER Bi As TERMINATION
BLOCK BLOCK
BIAS BIAS
INPUT INPUT
S S22
BIAS BIAS
INPUT INPUT
BLOCK BLOCK
DUAL DUAL
DIRECTIONAL =% IERMINATION DIRECTIONAL F——% 22RMINATION
PORT  COUPLER - PORT  COUPLER l
N < G o LINE > < ~ LINE
~3 &—l_l STRETCHER N I e sms}zz{nsa
\ ) H REFDOUT \ < . REFOOUT
< 4
S TEST OUT R 1 TEST OUT
[~ =]
4>(£ 6 §3 . §F IN ;\, B: - §3d8 §F IN
I d 1A
BLOCK  PAD BLOCK  PAD
- 1 L—§
PORT PORT
A e I xatll B 5 5‘—”
BIRECTIONAL T——)i 2 50 DIRECTIONAL 3 50
COUPLER BIAS TERMINATION COUPLER TERMINATION
BLOCK BLOCK
BIAS BIAS
INPUT INPUT

Figure 3-4. Signal Flow Diagrams, Input Port B Selected
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| o |
|
| ]
I ]
I ]
: DC BIAS I
! SOURCE !
] I
i !
I I
| S T--- -d
! BIAS INPUT
=== '
i !
SIGNAL IN"?;ZT HP8745A i % 1 DEVICE
SOURCE S PARAMETER | ADAPTER UNDER
|
0.1- 2GHz TEST SET | l TEST
Bpb——1 s
! !
T b e — — 4
| sw$EP TEST REFERENCE
OUTPUT
| VOLTAGE
I
| PHASE -AMPLITUDE
| RATIO INDICATOR
HP 84054,
| HP B410A, HPB84I2A,
| HP 8413A, HPB4I4A
' 1 T
| PHASE | 1 AMPLITUDE
| YN _
| [~ VerT VERT |
f
| EXT I I
HORIZ | X
Lo INPUT OSCILLOSCOPE \
| DispLAY¥¥
i I
| |
| I
L e e e == 4
= Optional HP 11600A/B or 11602A/B Transistor Fixtures or HP 11604A Universal Extension.
*x For swept measurements with 8410A /8413 A.

Figure 3-5. Block Diagram of Equipment Setup for S-Parameter Measurement

BTITA TRANSISTOR BIAS SUPPLY
ETY - ot

TRANSISTOR FIXTURE CONFIG ui.h: FUNCTION e .['ENXIUNC’V.N
co-:. co- - ¢
-aweLss R T oc-cs (RN << - vee- B vet- miLLIAmPs - 0

.

LEAD CONFIC RANGE (V)

Mo w0 1

[ L o 20

TE-s LIMIT (mA) 1E-5. AMPL/RANGE (mA)

PRt ] .t 5

i TN ML

1= 0

3 HO~ 800

Figure 3-6. HP Model 8717A Transistor Bias Supply
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Model 8745A

3-13. SEMICONDUCTOR BIAS SUPPLY
CONNECTION AND ADJUSTMENT.

3-14. A semiconductor under test may be biased by
either a Model 8717A Transistor Bias Supply or by a
dual dc power supply. Instructions for connecting
and adjusting these power supplies are given in the
following paragraphs. An 8745A simplified internal
bias circuit is shown in Figure 3-7.

3-15. With the HP Model 8717A Transistor Bias Sup-
ply, bias and bias-sensing connections are selected
with the 8717A front-panel switches, (see Figure 3-6.)
A cable furnished with the 8717A connects the bias
supply to the rear panel of the 8745A. To apply bias
to the semiconductor under test, performthe following
steps.

a. Make bias and sense connections from 8745A J1
(see Table 3-1) to 8717A output. Turn the 8717A bias
output off.

b. Select the dial that matches the semiconductor
under test and snap the dial on the transistor fixture.

Section IOI

1f a diode is being tested, remove dial and insert diode
into fixture in either shunt or series configuration.

c. Rotate the dial to the desired common lead
configuration.

d. Set the 8717A front-panel switches for the same
configuration.

e. Plug the semiconductor into the exposed holes
in the fixture.

f. Turn the 8717A bias output on.

g. Set the 8717A voltage meter function switch to
monitor Vog_pg and adjust the Vcg-pg control to
the desired coIPector-emitter or drain-source voltage
for the semiconductor under test.

h. Set the 8717TA current meter function switch to
monitor Ig.g and adjust the Ig.g control to the de-
sired emitter or source current. The maximum
emitter or source current can be limited to 5, 50,
or 500 mA.

BIAS
INPUT

BIAS
SENSE

GRD

GRD
SENSE

BIAS
INPUT

BIAS
SENSE

O INPUT PORT A
0.47uH UT POR

1500pF
A9

i 3dB

All 1500 pF

I L5MQ

500 AIO
1500pF

f—o

0.47uH
M

5048

RF INPUT

O INPUT PORT B

Figure 3-7. Simplified Internal Bias Circuit
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O R

SET A B PORT b ¢

Figure 3-8. Correct Position of Snap-on Dial
when Using Calibrator

3-16. Bias with a Dual dc Power Supply. Semi-
conductors may also be biased with a dual dc power
supply. For this method a transistor under test can
be protected against excessive current and excessive
forward bias with a resistor and two diodes. Two
series-connected diodes between emitter and base of
a bipolar transistor as shown in Figure 3-9 will
prevent the forward bias voltagefrom exceeding the
voltage drop across the two diodes. A resistor in the
emitter (source) circuit, selected to limit collector
(drain) current to a safe amount, will also provide
temperature stabilization of the bias point.

3-17. Connect the power supply to the 8745A as
shownin Figure 3-9. Topreventground loop problems
do not connect power supply common to chassis.
Adjust the power supply as follows:

a. Set both power supplies to zero V dc.

b. Select the dial that matches the semiconductor
under test and snap the dial on the transistor fixture.
If a diode is being tested, remove dial and insert diode
into fixture in either shunt or series configuration.

c. Rotate the dial to the desired common lead
configuration.

Model 8745A

d. Plug the semiconductor into the exposed holes.

e. Set supply No. 2 to obtain the desired collector-
emitter (drain-source) voltage. If a stabilizing re-
sistor is used, set supply to desired voltage plus the
voltage drop across the stabilizing resistor.

f. Adjust supply No. 1 until the desired collector
(drain) current is obtained. Recheck voltage set in
step e. When operating with power applied to the
semi-conductor over an extended period of time,
supply No. 1 may have to be readjusted slightly to
maintain the desired collector (drain) current.

Table 3-1. Remote Input (J1) Connector
Contact Identification

Pin Number Function
1 Chassis ground
2 Port A Bias
3 Port B Bias
6 Remote S Parameter Select
17 Remote Control Select
18 Remote Control Common
19 Chassis Ground Sense
20 Port A Bias Sense
21 Port B Bias Sense
24 Remote S Parameter Select
36 Remote control common
All others No connection

Table 3-2. Calibration Readout Values
S-Parameter Termination Magnitude Phase
511, S22 Open 0°
S11, S22 Short 180°
S21, 812 Through 0°
Section

3-8




Model 8745A Section Il
BIAS SUPPLY CONNECTIONS
NPN PNP
POWER 36-PIN REAR-PANEL POWER 36-PIN R—EA_R-.P.ANEL
SUPPLY CONNECTOR | (REMOTE INPUT SUPPLY CONNECTOR | [REMOTE INPUT
(SUPPLIED) | CONNECTOR (SUPPLIED) | connECTOR
BASE / N\ NS BASE , > E |
+ )71/ - N ?
| ? | JT- | | L=
- i ? + | E
i i TO | TO
EMITTER ) f> z 1 PORT A EMITTER ! 2 | PORT A
- | + ! 1
2 ! ‘ 2 : :
- COLLECTOR / N N 1 TO o COLLECTOR , . IQ ! T0
+ =73 poRrT B -1 23 PORT B
SEE TABLE BELOW FOR SEE TABLE BELOW FOR
CONNECTION DETAIL L CONNECTION DETAIL o
N CHANNEL P CHANNEL
POWER 36-PIN RE AR-PANEL POWER 36-PIN REAR-PANEL
SUPPLY CONNECTOR | {RFMOTE INPUT SUPPLY CONNECTOR | [REMOTE INPUT
(SUPPLIED) | CONNECTOR (SUPPLIED) | coNNECTOR
GATE , GATE ,
- > 1> +fe > 1>
| o= | o=
| | ! |
+ I I - ! !
SOURCE IR T0 SOURCE 1N T0
} T PORT A i I PORT A
- i [ + l\ :
2 | E 2 % !
DRAIN ! T0O DRAIN ' ' T0
+ >3 prT B - >0 3" pomt 8
SEE TABLE BELOW FOR| SEE TABLE BELOW FOR
CONNECTION DETAIL l o CONNECTION DETAIL .
REMOTE INPUT Connector Pin Numbers
EBC (SGD) Base Pattern BEC (SDG) Base Pattern
Common Common Common Common Common Common
Emitter Base Collector Emitter Base Collector
(Source) (Gate) (Drain) (Source) (Gate) (Drain)
BASE (GATE) Pin 2 Pin 1 Pin 3 Pin 3 Pin 1 Pin 2
EMITTER (SOURCE) Pin 1 Pin 3 Pin 2 Pin 1 Pin 2 Pin 3
COLLECTOR (DRAIN Pin 3 Pin 2 Pin 1 Pin 2 Pin 3 Pin1
*HP PART NO. 1251-0084

Figure 3-9. Bias Supply Connections for Bipolar and FET Transistors
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SEMICONDUCTOR MEASUREMENT WITH 8405A

VECTOR VOLTMETER SIGNAL SOURCE
HP 8405A HP 3200B/HP13515A
(® o [N

—e
e

) -

@
W
[}

€3

TERMINATION *
HP 908A RF
IN
PROBE TEE . . W
HP 11536A =
u
| !
| I 7mm-N /’
ADAPTER ‘ * ‘

G

TERMINATION |

PROBE TEE i
‘ TRANSISTOR

R

Q[Z"_‘___—tlli

@]
/]’ \ FIXTURE
POWER SPLITTER TERMINATION HP 116004, B

|
HP 11524 A |

HP 11549A I HP 908A HP 116024, B

A e e

ZERO ADJUSTMENT

*Rear-panel coaxial link (HP Part Number 08745-20064). See Paragraph 3-12a.

Figure 3-10. Semiconductor Measurement with 8405A Vector Voltmeter Readout (Sheet 1 of 2)
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Section I

SEMICONDUCTOR MEASUREMENT WITH 8405A

CALIBRATION DESCRIPTION. Calibration con-
sists of obtaining a reference indication using a
termination of known magnitude and phase angle.
Magnitude and phase reference indications for cal-
ibration are givenin Table 3-2. An open circuit is
obtained by not plugging anything into the transistor
fixture. Calibrators, either a short, through
section, or a 50-ohm load, may be used for more
accurate calibration. If a calibrator is used, see
Figure 3-8 for proper positioning of fixture snap-
on dial and calibrator. For normal calibration,
only one s parameter with only one of the known
terminations is needed. Calibration for greater
accuracy is discussed in Paragraph 3-18.

CALIBRATION PROCEDURE. To calibrate the
system containing a transistor fixture and 8405A
Vector Voltmeter readout, perform the following:

1. Connect equipment as shown in setup opposite.
If measurements are to be made at more than
one frequency, make zero adjustment of the
Vector Voltmeter before connecting the probe
tee’s to the 8745A as follows:

a. Connect the signal source to the input port
of the Model 11549A Power Splitter.

b. Connect the probe tee’s to the two output
ports of the power splitter. Terminate
probe tee’s with 908A 50-ohm loads.

c. Adjust the 8405A PHASE METER OFFSET
to zero, and adjust PHASE ZERO for zero
phase-meter reading.

d. Disconnect the RF cable and probe tee’s
from the power splitter. Connect the RF
cable to the 8745A RF INPUT. Connect the
probe tee’s to the 8745A, Channel A to the
REFERENCE output and Channel B to the
TEST output.

2. Set the 8405A tophase lock to the applied signal.

3. Insert the calibrator to be used (Figure 3-8),
and select the appropriate s parameter (See
Table 3-2).

4. Adjust the signal source RF output to obtain a
.convenient Channel B voltage reference on
the 8405A.

NOTE

For small signal measurements, adjust
the signal source RF power for minimum
signal level which will provide the de-
sired dynamic range.

5. Note Channel A magnitude.

6. Adjust the 8745A REFERENCE PLANE EX-
TENSION for the reference indication of the
calibrator selected (e.g., open circuit, press

. o ~
S11 or 822, adjust for 0°). See Table 3-2.

The system is now calibrated for the frequency of
the signal source. If measurements are to be made
at more than one frequency, check for equal rei-
erence and test channel electrical lengths by
changing the frequency of the signal source. If
the electrical lengths are equal, the phase will
not change with a change in frequency. To equalize
the electrical lengths, adjust the 8405A PHASE
ZERO to the appropriate phase reference indi-
cation at the lowest frequency, then adjust the
8745A REFERENCE PLANE EXTENSION for the
same phase reference indication at the highest
frequency of interest. Repeat these adjustments
for minimum change in phase.

SEMICONDUCTOR BIASING. The semiconductor

under test must be biased for a given collector-
emitter or drain-source voltage and a given col-
lector or drain current. The two voltages required
may be furnished either by the HP Model 8717A
Transistor Bias Supply, or by a dual dc power
supply. Instructions for connecting either bias
supply to the 8745A and adjusting it to bias the
unit under test are given in Paragraph 3-13.

MEASUREMENT. To measure the s parameters

of the semiconductor under test, perform the
following:

1. Select INPUT PORT A or B as indicated on
the transistor fixture.

2. Select the S PARAMETER to be measured.
3. Adjust the signal source RF output to return

the 8405A Channel A signal to the magnitude
noted in step 5 of the calibration procedure.

4. Compute the s parameter magnitude from

measured channel B voltage
reterence channel B voltage

Magnitude =

5. Read the phase directly on the 8405A phase
meter.

Figure 3-10. Semiconductor Measurement with 8405A Vector Voltmeter Readout (Sheet 2 of 2)
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SEMICONDUCTOR MEASUREMENT WITH 8410A

NETWORK ANALY ZER SIGNA’:_ SC;L:;RCE
HP 8410A / HP 8414A Héfge“éo’, HP asgng
OR HP 8413A
= p )
. T @ ] Q.
® e o @® o | @
° e oo NN W EEED |
0 o o} (o]
RF
~jout

HP 8411A RF
\ IN
1

| W ——

TRANSISTOR
FIXTURE
HP 116004, B
HP 116024, B

*Rear-panel coaxial link (HP Part Number 08745-20064). See Paragraph 3-12a.

Figure 3-11. Semiconductor Measurement with 8410A Network Analyzer Readout (Sheet 1 of 2)
3-12



Model 8745A

Section III

SEMICONDUCTOR MEASUREMENT WITH 8410A

CALIBRATION DESCRIPTION. Calibration con-
sists of obtaining a reference indication using a
termination of known magnitude and phase angle.
Magnitude and phase reference indications for
calibration are given in Table 3-2. An open cir-
cuit is obtained by not plugging anything into the
transistor fixture, Calibrators, either a short,
through section, or a 50-ohm load, may be used
for a more accurate calibration. If a calibrator is
used, see Figure 3-8 for proper positioning of fix-
ture snap-on dial and calibrator. For normal
calibration, only one s parameter with only one of
the known terminations is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18.

CALIBRATION PROCEDURE. To calibrate the
system containing a transistor fixture and 8410A
Network Analyzer readout, perform the following:

1. Connect equipment as shown in setup opposite.

2. Set the signal source to sweep the band of
interest.

3. Set the 8745A to look at the reflection co-
efficient of an open or a short and adjust the
8745A REFERENCE PLANE EXTENSION to
cancel out the linear phase error (equal ref-
erence and test channel electrical lengths).
For the 8414A, adjust for the smallest cluster.
If an 8413A with an oscilloscope connected to
its PHASE output isused, adjustfor a horizontal
line.

NOTE

For small signal measurements, adjust
the signal source RF output for minimum
signal level required to maintain a phase
locked condition in the Network Analyzer.

4. Connect the calibrator to be used. (See
Figure 3-8.)

5. If an 8414A is used as the readout, adjust the
8410A controls as follows:

a. Adjust the PHASE VERNIER for the refer-
ence phase indication of the calibrator se-
lected (e.g., open circuit, press Sy; or
S99, adjust for 0 degrees). See Table 3-2.

b. Adjust the TEST CHANNEL GAIN and AMPL
VERNIER controls for a magnitude of one.

6. If an 8413A is used as the readout, set the
signal source to CW and adjust the 8410A
controls as follows:

a. Adjust the PHASE VERNIER control for the
reference phase indication of the termination
selected (e.g., open circuit, press Sj; or
S22, adjust for 0°). See Table 3-2.

b. Adjust the TEST CHANNEL GAIN and AMPL
VERNIER controls for a 0 dB indication.
For S1j or S29, the 8413A indicates return
loss (0 dB return loss equals a reflection
coefficient of 1). For S21 and S312, the
8413A indicates gain or loss in dB.

SEMICONDUCTOR BIASING. The semiconductor

under test must be biased for a given collector-
emitter or drain-source voltage and a given
collector or drain current. The two voltages re-
quired may be furnished either by the HP Model
8717A Transistor Bias Supply, or by a dual dc
power supply. Instructions for connecting the
bias supply to the 8745A and adjusting it to bias
the unit under testare presentedinParagraph3-13.

MEASUREMENT. To measure the s parameters

of the semiconductor under test, perform the
following:

1. Select INPUT PORT A or B as indicatedon the
transistor fixture.

2. Select the S PARAMETER to be measured.

3. If an 8414A plug-in is used in the 8410A Net-
work Analyzer, read the magnitude and phase
from the CRT.

4., I an 8413A is used in the 8410A the amplitude
display is relative magnitude in dB of the in-
cident and reflected (S;3, Spp) or incident and
transmitted (S91, S19) signals. These can be
converted to reflection |p! or transmission
| 7| coefficients with the following equations:

_ 1
| Pl = Tantilog 0. 05 (return loss in dB)
|T| = antilog 0.05 (gain in dB)
brl 1

antilog 0. 05 (loss in dB)

Figure 3-11. Semiconductor Measurement with 8410A Network Analyzer Readout (Sheet 2 of 2)
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MICROWAVE HARDWARE MEASUREMENTS WITH 8405A

VECTOR VOLTMETER SIGNAL SOURCE

HP 8405A HP 32008/ HP [3515A
[ChawGEs :
) 6 o o e ® T hd

RF
A B JOUT

TERMINATION *
HP 908A =
IN
PROBE TEE TN . .
HP 11536A .

\

\.

1}

!
! L—j 7mm-N

I
e I
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* Rear panel coaxial link (HP Part Number 11604-20021). See Paragraph 3-12a.

**When making reflection measurements without the Universal Extension use a 20cm air line. See
Paragraph 3-12a.

Figure 3-12. Microwave Hardware Measurements with 8405A Vector Voltmeter Readout (Sheet 1 of 2)

3-14



Model 8745A

Section III

MICROWAVE HARDWARE MEASUREMENTS WITH 8405A

CALIBRATION DESCRIPTION. Calibration con-
sists of obtaining a reference indication using a
termination of known magnitude and phase angle.
Magnitude and phase reference indications for
calibration are given in Table 3-2. A through
section is obtained by connecting the two 11604A
Universal Extension arms together. For normal
calibration, only one s parameter with only one of
the known terminations is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18.

CALIBRATION PROCEDURE. To calibrate the
system containing a2 Universal Extensionand 8405A
Vector Voltmeter readout, perform the following:

1. Connect equipment as shown in test setup
opposite. If measurements are to be made at
more than one frequency, make zero adjust-
ment of the vector voltmeter before connecting
the probe tee’s to the 8745A as follows:

a. Connect the signal source to the inputport
of the Model 11549A Power Splitter.

b. Connect the probe tee’s to the two output
ports of the power splitter. Terminate
probe tee’s with 908A 50-ohm loads.

¢. Adjust the 8405A PHASE METER OFFSET
to zero, and adjust PHASE ZERO for zero
phase-meter reading.

d. Disconnect the RF cable and probe tee's
from the power splitter. Connect the RF
cable tothe 8745A RF INPUT. Connect the
probetee's to the 8745A, Channel A to the
REFERENCE output and Channel B to the
TEST output.

2. Set the 8405A tophase lock tothe applied signal.

3. Establish the appropriate calibration condi-
tion, and select the appropriate input port and
s parameter. The "appropriate” calibration
conditionfor reflection measurements would be
a short or open where the input port of the de-
vice under test is to be connected. Fortrans-
mission measurementsthe "appropriate’ con-
dition would be a through connection.

4. Adjust the signal source RF output to obtain a
convenient Channel B voltage reference on the
8405A.

5. Note Channel A magnitude.

6. Adjust the 8745A REFERENCE PLANE EX-
TENSION for the reference indication of the
selected calibration condition (e.g. , open cir-
cuit, press S11 or 822, adjust for 0°). See
Table 3-2.

The system is now calibrated for the frequency of
the signal source. If measurements are to be made
at more than one frequency, check for equal ref-
erence and test channel electrical lengths by
changing the frequency of the signal source. If the
electrical lengths are equal, the phase will not
change with a change in frequency. To equalize the
electrical lengths, adjust the 8405A PHASE ZERO
to the appropriate phase reference indication at the
lowest frequency, then adjust the 8745A REFER-
ENCE PLANE EXTENSION for the same phase
reference indication at the highest frequency of
interest. Repeat these adjustments for minimum
change in phase.

MEASUREMENT. To measure the s parameters

of the microwave device under test, perform the
following:

1. Insert the device to be tested between the arms
of the Universal Extension and select INPUT
PORT A or B as desired.

2. Select the S PARAMETER to be measured.

3. Adjust the signal source RF output to return
the 8405A Channel A signal to the magnitude
noted in step 5 of the calibration procedure.

4. Compute the s parameter magnitude from

measured channel B voltage

Magnitude = reference channel B voltage

5. Read the phase directly on the 8405A phase
meter.

Figure 3-12. Microwave Hardware Measurements with 8405A Vector Voltmeter Readout (Sheet 2 of 2)
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MICROWAVE HARDWARE MEASUREMENTS WITH 8410A

NETWORK ANALYZER SIGNAL SOURCE
HP B84I0A/8414A HO MHz ~2GHz
OR B84I3A HP B690/86998B
—_ e
Q Q Q
. J
(XTI |1 1] 1 IIII]] |
o © 4
— ———
RF
\ Jout
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UNIVERSAL¥* /
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HP11604 A

* Rear-panel coaxial link (HP Part Number 11604-20021). See Paragraph 3-12a.

**When making reflection measurements without the Universal Extension use a 20cm air line. See
Paragraph 3-12a.

Figure 3-13. Microwave Hardware Measurement with 8410A Network Analyzer Readout (Sheet 1 of 2)
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Section I

MICROWAVE HARDWARE MEASUREMENTS WITH 8410A

CALIBRATION DESCRIPTION. Calibration con-
sists of obtaining a reference indication using a
termination of known magnitude and phase angle.
Magnitude and phase reference indications for
calibration are given in Table 3-2. A through
section is obtained by connecting the two 11604A
Universal Extension arms together. For normal
calibration, only one s parameter with only one of
the known terminations is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18.

CALIBRATION PROCEDURE. To calibrate the
system containing a2 Universal Extension and 8410A
Network Analyzer readout, perform the following:

1. Connect equipment as shown in test setup
opposite.

2. Set the signal source to sweep the band of
interest.

3. Set the 8745A to look at a reflection coefficient
of an open or a short and adjust the 8745A
REFERENCE PLANE EXTENSION to cancel
out the linear phase error (equal reference
and test channel electrical lengths). For the
8414A, adjust for the smallest cluster. Foran
8413A with an oscilloscope connected to its
PHASE output, adjust for a horizontal line.

4. Connect the termination to be used (Table 3-2).

5. If an 8414A is used as the readout, adjust the
Network Analyzer controls as follows:

a. Adjust the PHASE VERNIER for the refer-
ence phase indication of the termination
selected (e.g., through section press Sg; or
S19, adjust for ).

b. Adjust the TEST CHANNEL GAIN and AMPL
VERNIER controls for a magnitude of one.

6. If an 8413A 1is used as the readout, set the
signal source to CW and adjust the 8410A
controls as follows:

a. Adjust the PHASE VERNIER control for the
reference phase indication of the termination
selected (e.g., through section press Sgy or
Si9, adjust for 0°).

b. Adjust the TEST CHANNEL GAINand AMPL
VERNIER controls for a zero dBindication.
For S31 and Spp the 8413A indicates return
loss (0 dB return loss equals a reflection
coefficient of 1). For Sp; andSjgthe 8413A
indicates gain or loss in dB.

MEASUREMENT. To measure the s parameters

of the microwave device under test, perform the
following:

1. Insert the device to be tested betweenthe arms
of the Universal Extension and select INPUT
PORT A or B as desired.

Select the S PARAMETER to be measured.

If an 8414A plug-in is used in the 8410A Net-
work Analyzer, read the magnitude and phase
from the CRT.

4. If an 8413A is used in the 8410A the amplitude
display is relative magnitude in dB of the
incident and reflected (S13,599) or incidentand
transmitted (S21, S12) signals. These can be
converted to reflection |p| or transmission
| 7 | coefficients with the following equations:

_ 1
el = antilog 0. 05 (return loss in dB)
|T| = antilog 0.05 (gain in dB)
Ed 1

antilog 0. 05 (loss in dB)

Figure 3-13. Microwave Hardware Measurement with 8410A Network Analyzer Readout (Sheet 2 of 2)
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Figure 3-14. Typical Polar Plot Showing
Measured Reflection as the Sum of
Directivity and Load Vectors

3-18. INCREASED ACCURACY BY MINIMIZING
DIRECTIVITY ERRORS.

3-19. Greatest accuracy for single-frequency, high-
resolution reflection measurements can be obtained
by connecting the device under test directly to the
front-panel ports of the 8745A. If it is necessary to
make connections through an 11604A, air line, or
coaxial cable, any movement of the 11604A swivel
joints or flexing of coaxial cable will alter the phase
relations of the reflections in the test setup; there-
fore, any component inserted between the 8745A and
the device under test should remain in the same
position for both calibration and measurements.

3-20. Directivity errors are not significant unless
small reflection coefficients are being measured.
This error can be cancelled at single frequencies
when necessary. The measured reflection is the
vector sum of the directivity vector plus the reflec-
tion coefficient of the device under test (Figure 3-14).
The error can be calibrated out by using a sliding
load. Figure 3-15 depicts the sliding load in one
position at a given frequency. As the sliding load is
moved, the magnitude of its reflection coefficient re-
mains constant but the phase of the coefficient changes.
As the load is moved its reflection coefficient indi-
cation rotates in a circle of constant magnitude about
the directivity vector. The center of this circle is
the tip of the directivity vector. When the location
of the center of the circle is known, the error can be
vectorially subtracted from the measured reflection
to obtain the reflection coefficient of the device under
test.

3-21. On the 8414A polar display, the vector sub-
traction can be performed directly with the horizontal
and vertical position controls. Increase the 8410A test

3-18
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Figure 3-15. Typical Polar Plot Showing Locus of
Measured Reflection when Sliding Load is Moved

N
N

Figure 3-16. Polar Display Showing Locus of
Sliding Lioad Vector with Directivity Cancelled

channel gain so full-scale reflection on the polar dis-
ply is suitable for the component you wishto measure
and perform the following:

a. For single frequencies above 1GHz, setup the
8745A to measure the desired reflection coefficient
(S17 or Sgp). Calibrate the display unitand attach the
sliding load (HP Model 907A) to the 8745A incident
power port (INPUT PORT A or B). Slide the load and
adjust the horizontal and vertical controls until the
circle rotates about the center of the CRT, as shown
in Figure 3-16. Directivity is now cancelled for this
frequency and this test channel gain on the Network
Analyzer.

b. For single frequencies below 1 GHz, setup the
8745A to measure the desired reflection coefficient
(S11 or Sgg). Calibrate the display unit and connect
a low reflection termination (| p| = 0.005 max.), such
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as a HP Model HO1-809A, to the 8745A incident power
port (INPUT PORT A or B) at the reference plane.
Since the magnitude of the Model HO1-909A reflection
is very small, the measured reflection coefficient
can be considered the directivity vector. Adjust the
8414A horizontal and vertical controls to place the
dot in the center of the CRT. Directivity is now
cancelled for this frequency and this test channel
gain on the Network Analyzer.

3-22. With either the 8413A or 8405A, the vector
subtraction must be done manually:

a. For single frequencies above 1GHz, setup the
8745A to measure the desired reflection coefficient
(S11 or S29). Calibrate the display unit and attach a
sliding load (HP Model 907A) to the 8745A incident
power port (INPUT PORT A or B). Slide the load to
find the maximum magnitude* of reflection coefficient,
| pl|. Record|pl| and its phase angle. Slide the load
to find the minimum magnitude** of reflection co-
efficient, |[p 2|. Record|p 2| and its phase angle. I
the directivity vector is larger than the load refiec-
tion, the measured phase angle of |p1] and |p2| will
be the same,as shown in Figure 3-17, and the magni-
tude of the directivity vector can be determinedfrom:

1] + 2
2

If the directivity vector is smaller than the load
reflection, the phase angle of |p2| will be 180° from
the phase angle of |pl] as shown in Figure 3-18, and
the magnitude of the directivity vector can be de-
termined from:

1] - |p2
2
Record the magnitude and phase of the directivity
vector. The phase is the phase angle of |[pl| . The
directivity vector must be vectorially subtracted from

any reflection measurement at this frequency (see
step c).

MAXIMUM

-*;\\\omsm OF

~—" LOAD VECTOR

MINIMUM

\ ¢

——mnee DIRECTIVITY
e=-e==- | OAD REFLECTION

ORIGIN

Figure 3-17. Typical Polar Plot Showing Method
of Separating Load Vector from Directivity
Vector when Directivity Vector is Larger
than Load Vector

* Maximum magnitude: directivity vector plus re-
flection from sliding load adding in phase.

**Minimum magnitude: reflection from sliding load
180° from directivity vector.
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Figure 3-18. Typical Polar Plot Showing Method
of Separating Load Vector from Directivity
Vector when Directivity Vector is Smaller

than Load Vector

b. For single frequencies below 1GHz, setup the
8745A to measure the desired reflection coefficient
(811 or Sgg). Calibrate the display unit and connect
a low reflection termination ( |p| = 0.005 max.), such
as a HP Model H01-909A,to the 8745A incident power
port (INPUT PORT A or B). Since the magnitude of
the Model HO01-909A reflection is very small, the
measured reflection coefficient can be considered
the directivity vector. Record the phase and magni-
tude of the directivity vector. This vector must be
subtracted from any reflection measurement at this
frequency (see step ¢ below).

¢c. The vector subtraction can be accomplished
conveniently by performing the subtraction graphically
(using reflection coefficient, not dB) as shown in
Figure 3-19. Plot the directivity vector and the
measured reflection vector on polar graph paper.
Place a second sheet of polar graph paper over the
first with the origin of the second graph at the tip of
the directivity vector, and with the vertical and hori-
zontal axes parallel to the vertical and horizontal
axes of the first graph. Drawavector from the origin
(tip of the directivity vector) to the tip of the mea-
sured vector. This vector is the reflection coefficient
of the device under test.

3-23. CALIBRATING OUT THE REFLECTION
OF THE TRANSISTOR FIXTURE.

3-24. The reflection of the transistor fixture is sig-
nificant whenthe reflection of the device under test is
very small., The error canbe calibrated out at single
frequencies. Figure 3-20 shows how the fixture re-
flection can add vectorially to the transistor refiec-
tion. Measure the fixture reflection at a single fre-
quency by plugging the 50-ohm termination into the
fixture and measure S19 and Sgg. Make surethe input
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Figure 3-19. Typical Polar Plot Showing Graph
Method of Cancelling Directivity

port of the 8745A is the one that will be used for the
transistor measurement. Since the magnitude of the
50-ohm termination's reflection is very small, the
measured reflection coefficient can be considered the
fixture reflection plus the directivity vector.

3-25. When using the Network Analyzer with a polar
display, the vector subtraction can be performed
directly with the horizontal and vertical position
controls on the display. Adjust these controls until
the dot representing the measured reflection is at the
center of the display. Fixture reflection is now
eliminated at this frequency and for this 8410A gain
setting. When using the Network Analyzer with a
8413A display unit, or the 8405A, the vector sub-
traction can be performed (using reflection coefficient,
not dB), as in paragraph 3-22c,by inserting fixture
plus directivity for directivity.

3-26. REMOTE S-PARAMETER SELECTION.

3-27. A thirty-six pin connector on the rear panel
of the 8745A provides contacts for remote s para-
meter selection and biasing. Eleven of the thirty-six
pins are used in the 8745A. The pins and their uses
are given in Table 3-1. The pins used for remote
selection are:

Pin Function
17 Remote Select
6 Remote S Parameter
Select.
24 Remote S Parameter
Select.
18 and 36 Remote Control Common

3-20
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Figure 3-20. Typical Polar Plot Showing Measured
Transistor Reflection as the Sum of Fixture
and Transistor Reflections

3-28. When remote select pin 17 is open or not con-
nected to a remote control common (pins 18 or 36),
the 8745A is in the manual mode. In this mode of
operation the front panel push-buttons are all enabled
and s parameter select pins 6 and 24 are disabled.
Parameters can be selected from the frontpanel only,
and either port A or port B can be selected as the
input port to the device under test.

3-29. When remote select pin 17 is connected to a
remote control common {pins 18 or 36), the 8745A is
in the remote mode. In this mode of operation the
front-panel pushbuttons are disabled and remote
s parameter select inputs pins 6 and 24 are enabled,
allowing s parameter selection through only the remote
input lines.

3-30. When the 8745A is set to the remote mode,
port A is always defined as the inputport to the device
under test. Since the four s parameters are defined
as: Sj; = input reflection coefficient, So; = forward
transmission coefficient, S}o = reversetransmission
coefficient and Sgp = output reflection coefficient, the
input port of the device under test must be clearly
defined. When a transistor fixture is being used with
a 8745A,the snap-on dial may indicate that port B is
to be selected; however, in remote operation port B
cannot be selected. Nevertheless,results equivalent
to selecting port B can be obtained. As indicated in
Figures 3-3 and 3-4, selecting port A and Sjpj is
equivalent to selecting port B and Spo; therefore, to
measure S1; remotely when port B is connected to
the input port of the device under test, remotely
select Sg9.

3-31. The contact closures required for remote
selection of s parameters are listed in Table 3-3.
Shorting pin 17 to either of the remote control re-
turns, pin 18 or pin 36, selects remote programming.
To select Sj;, for example, pins 6 and 24 must be
open with respect to both of the remote control
returns.
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3-32. A typical contact closure circuit is shown in
Figure 3-21. The B8745A supplies approximately
+12 Vdc when the contact is open and 12 mA of cur-
rent flows when the contact is closed. Noise on the
remote control lines should not exceed 3 volts peak-
to-peak in the open circuit condition and 1.8 volts
peak-to-peak in the closed circuit condition.

3-33. CARE OF APC-7 CONNECTORS.

3~34. RF connections to and from the device under
test and to the phase-amplitude ratio indicator are
made with APC-7 style, 50-ohm, 7-mm sexless
connectors. These connectors should be handled
with particular care for two reasons:

a. Continuity through APC-7 connectors is obtained
by end-to-end contact of the inner and outer conduc-
tors. Consequently, the electrical performance of
the connector is largely dependent upon the condition
of these exposed surfaces.

b. The inner conductors of the front-panel con-
nectors are attached to directional coupler striplines,
and any rotational force on the inner conductor may
result in damage to the directional coupler,

3-35. Important recommendations about the handling
and care of the APC-7 connectors are given in
Figure 3-22. The part of an input connector that is
most likely to be damaged is the inner conductor

Section I

of electrical contact, any wiping action of one con-
nector across the other can damage the contact
enough to cause a discontinuity. The risk of this kind
of damage can be minimized, as stated in Figure
3-22, by always having the coupling sleeves on the
input port connectors fully extended.

3-36. CONTACT REPLACEMENT.
3-37. Replacement inner conductor contacts are avail-
able from Hewlett-Packard (Part Number 1250-0907),

and from Amphenol RF Division, Danbury, Connecticut
(Part Number 131-129).

3-38. The important precautions that apply to the re-
placement of inner conductor contacts are these:

a. Do not disassemble the connector.

b. Do not apply more than slight inward pressure
to the inner conductor.

c¢. Do not apply ANY twisting force to the inner
conductor.

d. Do not attempt to repair contacts.

e. Do not re-use contacts.

CAUTION

Inward pressure or twisting force applied to
the inner conductor can render the Model

contact. Since it protrudes slightly beyond the plane 87454 inoperative.
Table 3-3. Signal Requirements for Remote S-Parameter Selection
Input connected to Input connected to
Parameter PORT A PORT B
to be
measured Pin 18 or 36 to: Lamps Pin 18 or 36 to: Lamps
Pin 24 Pin 6 Lit Pin 24 Pin 6 Lit
S11 Open Open A, S11 Shorted Shorted A, 822
S12 Open Shorted A, 512 Shorted Open A, 521
S21 Shorted Open A, 821 Open Shorted A, 812
822 Shorted Shorted A, S22 Open Open A, S11
Before selecting parameters, setup for remote control by shorting pin 17 to either pin 18 or 36.
NOTE: There are two requirements for selecting each parameter.
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Figure 3-21. Typical Remote Contact Closure Circuit

3-39. Because of the above considerations, contact
removal should not be attempted with ordinary hand
tools. Only the Hewlett-Packard seli-positioning,
hypodermic-action, contact extractor tool (PartNum-
ber 5060-0236)* should be used. This tool exerts no
appreciable inward pressure and no twisting force on
the inner conductor. Instructions for removing con-
tacts are supplied with the tool.

3-40. No tool is required for installing a replacement
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

* Part of APC-7 Connector Tool Kit HP 11591A.
3-22

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.

3-41. COUPLING MECHANISMS.

3-42. The coupling mechanism includes the coupling
nut and the two-piece coupling sleeve assembly shown
in Figure 3-22. Both of these parts can be replaced
using procedures in Paragraph 4-33.

3-43. POWER SWITCH LAMP REPLACEMENT.

3-44. The lamp that indicates line power is applied
to the Model 8745A is housed in the POWER switch
pushbutton. To replace the lamp, unscrew the re-
taining ring near the front panel, pull out the push-
button, and remove the lamp. Replacement lamp is
HP Part Number 2140-0052, LAMP:GLOW.
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APC-7 CONNECTORS

OUTER CONDUCTOR

COUPLING SLEEVE

\

INNER CONDUCTOR
CAUTION

ductor
INNER CONDUCTOR
CONTACT

Do not iwist inner con-

T '”7‘/ =

SUPPORT BEAD

COUPLING NUT

USE

To Connect:

1. On one connector, retract the coupling sleeve
by turning the coupling nut counterclockwise
until the sleeve and nut disengage.

2. On the other connector, fully extend the coup-
ling sleeve by turning the coupling nut clock-
wise. To engage coupling sleeve and coupling
nut when the sleeve is fully retracted, press
back lightly on the nut while turning it clockwise.

3. Pushthe connectorsfirmly together, andthread
the coupling nut of the connector withretracted
sleeve over the extended sleeve. Leave the
other coupling nut in the original position:
closing the gap between coupling nuts tends to
loosen the electrical connection.

To Disconnect:

1. Loosenthe coupling nut of the connector show-
ing the wider gold band.

WIDER
BAND

2. IMPORTANT: Part the connectors carefully to
prevent striking the inner conductor contact.

CARE

1.

Keep contacting surfaces smooth and clean.
Irregularities and foreign particles can degrade
electrical performance.

COUPLING SLEEVE

CONTACTING
SURFACES

Protect the contacting surfaces when the con-
nector is not in use by leaving the coupling
sleeve extended.

Use lintless material and/or firm-bristled
brush such as toothbrush for cleaning. K a
cleaning fluid is needed use isopropyl alcohol.
IMPORTANT: Do not use aromatic or chlori-
nated hydrocarbons, esters, ethers, terpenes,
higher alcohols, ketones, or ether-alcohols
such as benzene, toluene, turpentine, dioxane,
gasoline, cellosolve acetate, or carbon tetra-
chloride. Keep exposure of the connector parts
to both the cleaning fluid and itsvapors as brief
as possible.

Figure 3-22. APC-T Connectors
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PUSHBUTTON LAMP REPLACEMENT

SIDE VIEW

1. DO NOT REMOVE PUSHBUTTON. Remove 3. Press lens and label into place in pushbutton
pushbutton lens and label by inserting special opening.
tool (HP Part Number 4040-0427), soldering NOTE

aid, or small, blunt tool in the slot in the
bottom of the pushbutton. Press tool forward If the pushbutton has been removed:

against lens tab to release lens and label. If :
pushbutton comes out see NOTE in Step 3. a. Reinstall pushbutton, lens and label

removed.

2. Remove defectivelamp. Aneedle-nosepliers, b. Insert the metal contactor in slot of
tweezers, or HP 4040-0427 tool can be used pushbutton as shown. If contactor is
as an extracting tool. Install new lamp (HP not inserted properly in slot, switch
Part Number 2140-0241). will stay on at all times.

Figure 3-23. Pushbutton Lamp Replacement
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Section IV

SECTION IV
MAINTENANCE

4-1. INTRODUCTION.

4-2. This section provides instructions for per-
formance testing, troubleshooting, and repairing the
8745A. If the serial prefix (the first three numbers
of the serial number) of your instrument is dif-
ferent than that listed on the title page of this manual,
then there are differences between your instrument
and the instrument described in this manual. See
Paragraph 1-35.

4-3. PERFORMANCE TESTING.
4-4. PROCEDURES.

4-5. The procedures in Figure 4-2 check the 8745A
performance for incoming inspection, periodic evalu-
ation, and troubleshooting. The tests canbe performed
without access to the instrument interior. The speci-
fications of Table 1-1 are the performance standards.

4-6. TEST EQUIPMENT REQUIRED.

4-7. The test instruments and accessories required
to make the performance checks are listed in
Table 4-4. Test instruments other than the ones
listed can be used provided their performance equals
or exceeds the Critical Specifications listed.

4-8. ADJUSTMENTS.

4-9. The only adjustment is the digital counter
friction clutch. The adjustment procedure is given
in Figure 4-8.

4-10. TROUBLESHOOTING.
4-11. TEST EQUIPMENT REQUIRED.

4-12. The test instruments and accessories required
for troubleshooting are listed in Table 4-4. Test
instruments other than those listed can be used
provided their performance equals or exceeds the
Critical Specifications listed.

4-13. PROCEDURES.

4-14. Always start locating trouble with a thorough
visual inspection for burned-out or loose components,
loose connections, or any conditions which suggest
a source of trouble. Check the fuse to see that it is
not open.

4-15, If trouble cannot be isolated to a bad com-
ponent by visual inspection, the trouble should be
isolated to a circuit section. Isolation to a circuit
section can be accomplished by using the trouble-
shooting procedures in Figures 4-4 through 4-7.
Figure 4-4 is a general troubleshooting procedure
and is also useful as a quick operational check.

This procedure isolates trouble to either the RF
section or relay switching circuits and should be
performed first.

4-16. The test point voltages presented in Tables
6-1, 6-2, and 6-3 are also useful in troubleshooting.
The power supply voltages of the instruments used
to take the voltages in the tables were close to 28 V.
Therefore, if the power supply voltage of your in-
strument is other than 28 V the test point voltages
will vary proportionally from those given in the
tables.

4-17. TRANSISTOR TESTING.

4-18. IN-CIRCUIT TESTING. The common causes
of transistor failures are internal short - and open-
circuits, In transistor circuit testing the most im-
portant consideration is the transistor base-emitter
junction. Like the control grid of a vacuum tube,
this is the operational control point in the transis-
tor. This junction is essentially a solid-state diode.
For the transistor to conduct, the diode must con-
duct; that is, the diode must be forward biased. As
with simple diodes, the forward-bias polarity is
determined by the materials forming the junction.
Use the transistor symbol on the schematic diagram
to determine the bias polarity required to forward-
bias the base-emitter junction. Figure 4-1 shows
transistor symbols with terminals labeled. Notice
that the emitter arrow points toward the type N
material. The other two columns of the illustration
compare the biasing required to cause conduction
and cut-off. If the transistor base-emitter diode
(junction) is forward-biased the transistor conducts.
If the diode is heavily forward-biased, the transistor
saturates. However, if the base-emitter diode is
reverse-biased the transistor is cut off (open).

B. Transistor Biasing
TYPE CUTOFF CONDUCTION
NPN +V +V
MAIN
ov y ( CURRENT
COLLECTOR +
CONTROL \Y
BASE CURRENT
EMITTER
PNP -V -V
ov. -V,
COLLECTOR
%’;{2“ MAIN
NT
BASE CURRENT
EMITTER
Figure 4-1. Transistor Biasing Characteristics
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The voltage drop across a forward-biased emitter-
base diode varies with transistor collector current.
For example, a germanium transistor has a typical
forward-bias, base-emitter voltage of 0.2-0.3 volt
when collector current is 1-10 mA, and 0.4-0.5 volt
when collector current is 10-100 mA. In contrast,
forward-bias voltage for silicon transistors is about
twice that for germanium types: about 0.5-0.6 volt
when collector current is low, and about 0.8-0.9
volt when collector current is high.

4-19. When examining a transistor stage, first de-
termine if the emitter-base diode is biased for
conduction (forward-biased) by measuring the voltage
difference between emitter and base. When using an
electronic voltmeter, do not measure directly between
emitter and base: there may be sufficient loop
current between the voltmeter leads to damage the
transistor. Instead, measure each voltage separately
with respect to a power supply common point (not
chassis). If the emitter-base diode is forward-
biased, check for amplifier action by short-circuiting
base to emitter while observing collector voltage.
The short circuit eliminates base-emitter bias and
should cause the transistor tostop conducting (cut off).

Model 8745A

Collector voltage should then shift to near the supply
voltage. Any difference is due to leakage current
through the transistor and, in general, the smaller
this current, the better the transistor. If collector
voltage does not change the transistor has either
an emitter-collector short circuit or emitter-base
open circuit.

4-20. OUT-OF-CIRCUIT TESTING. The two com-
mon causes of transistor failure are internal short-
and open-circuits. Remove the transistor from the
circuit and use an ohmmeter to measure internal
resistance. See Table 4-1 for measurement data.

CAUTION

Most ohmmeters can supply enough current
or voltage to damage a transistor. Before
using an ohmmeter to measure transistor
forward or reverse resistance, check its
open-circuit voltage and short-circuit cur-
rent output ON THE RANGE TO BE USED.
Open-circuit voltage must not exceed 1.5
volts and short-circuit curent must be less
than 3 mA. See Table 4-2 for safe resistance
ranges for some common ohmmeters.

Table 4-1. Out-of-Circuit Transistor Table 4-2. Safe Ohmmeter Resistance Ranges
Resistance Measurements for Transistor Measurements
T ctor Connect Ohmmeter Measure - Open Short Lead
T gf)‘es Pos Neg, | Resistance otey |Range(s) [Circuit | Circuit Po.
lead to Jead to (ohms) Voltage| Current | Color larity
Small emitter | base* 200-250 HP 412A}| Rx 1K 1.0V |1 mA
Sienal HP 427A | Rx10K 1.0V | 100 A Red .
B2 | emitter | collector | 10K-100K Rx 100K| 1.0V |10 yA
PNP Black | -
Ger Rx 1M 1.0V |1 uA
erma- emitter |base*  |30-50 Rx10M | 1.0V |0.1 pA
nium
Power
. several HP 410C | Rx1K 1.3V | 0.57 mA
emitter | collector | 1 4red Rx10K | 1.3V {57 uA |poy | .
Rx100K| 1.3V | 5.7 uA Black | -
emitter | base* 10K-100K Rx IM 1.3V 0.5 uA
NP | Smanl — Rx10M | 1.3V |0.05 pA
Silicon | Signal | o stter | collector| (might HP 410B|Rx100 | 1.1V |1.1mA
read open) Rx1K 1.1V | 110 A
Rx10K | 1.1V 11 A |P2%F) 7
base emitter | 1K-3K Rx100K| 1.1V | 1.1 uA
Small : Rx IM 1.1v [ 0.11 pA
Sienal very high
18041 | collector | emitter (might Simpson [ Rx100 | 1.5V |1mA |Red +
NPN read open) 260 Black | -
Silicon base emitter | 200-1000 Simpson | Rx1K | 1.5V |0.82 mA|Black| +
269 Red
Power high, often
collector | emitter |greater Triplett { Rx 100 1.5V | 3.25 mA Varies
than 1M 630 Rx1K 1.5V | 325 pA with
*To test for transistor action, add collector-base Triplett | Rx10 1.5V | 750 uA Nier:l‘;)i}r
short. Measured resistance should decrease. 310 Rx 100 1.5V |75 uA
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4-21. REPAIR PROCEDURES.

4-22. General information and procedures for the
repair of printed circuit boards are given in para-
graphs 4-23 through 4-28. Paragraphs 4-29 through
4-49 list procedures for the repair or replacement
of major assemblies and connectors.

4-23. PRINTED CIRCUIT BOARDS.

4-24. The printed circuit boards in the 8745A are of
the plated~through type consisting of metallic con-
ductors bonded to both sides of insulating material.
Soldering can be done from either side of the board
with equally good results. Table 4-3 lists required
tools and materials. Following are recommendations
and precautions pertinent to printed circuit repair
work.

a. Avoid unnecessary component substitution; it can
result in damage to the circuit board and adjacent
components,

b. Do not use a high-power soldering iron. Ex-
cessive heat may lift a conductor or damage the
board.

c. Use a suction device (Table 4-3) or wooden tooth~
pick to remove solder from component mounting holes.

Section 1V

DO NOT USE A SHARP METAL OBJECT SUCH AS
AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

d. After soldering, remove excess flux from the
soldered area and apply a protective coating to
prevent contamination and corrosion. See Table 4-3
for recommendations.

4-25. A broken or burned section of conductor can
be repaired by bridging the damaged section with a
length of tinned copper wire. Allow adequate over-
lap and remove any varnish from etched conductor
before soldering wire into place.

4-26. COMPONENT REPLACEMENT. Ageneralpro-
cedure for replacing a component is as follows:

a. Remove defective component from circuitboard.

b. Remove solder from mounting holes using a
suction desoldering aid (Table 4-3) or wooden
toothpick.

c. Shape leads of réplacement component to
match mounting hole spacing.

d. Insert component leads into mounting holes
and position component as original was positioned.

Table 4-3. Printed Circuit Soldering Equipment

after soldering

properties

Item Use Specification Item Recommended
Soldering Tool Soldering Wattage ratings: 37.5 Ungar #776 Handle with
Unsoldering Tip Temp: 750 - 800°F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip Soldering Shape: chisel Ungar #PL113
general purpose | Unsoldering Size: 1/8"
De-soldering Unsoldering multi- Suction device to Soldapullt by the Edsyn
aid connection components remove molten solder Company, Arleta,
(e.g., sockets) from connection California
Resin (flux) Remove excess flux Must not dissolve Freon
solvent from soldered area etched circuit base Acetone
before application of board material or Laecquer Thinner
protective coating conductor bonding Isopropyl Alcohol
agent (100% dry)
Solder Component replacement Resin (flux) core,
Circuit board repair high tin content (60/40
Wiring tin/lead), 18 gauge (SWG)
preferred
Protective Contamination, Good electrical insulation, Silicone Resin such as
Coating corrosion protection corrosion-prevention GE DRI-FILM* 88

*General Electric Co., Silicone Products Dept., Waterford, New York, USA
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DO NOT FORCE LEADS OF REPLACEMENT COM-
PONENT INTO MOUNTING HOLES. Sharp lead ends
may damage plated-through conductor.

NOTE

Axial lead components, such as resistors
and tubular capacitors, can be replaced
without unsoldering. Clip leads near body of
defective component, remove component and
straighten leads left in board. Wrap leads of
replacement component one turn around
original leads. Solder wrapped connection and
clip off excess lead.

4-27. TRANSISTOR REPLACEMENT. A generalpro-
cedure for replacing a transistor is as follows:

a. Do not apply excessive heat. See Table 4-3
for soldering tool specifications.

b. Use a heat sink such as pliers or hemostat
between transistor body and hot soldering iron.

c. When installing a replacement transistor, en-
sure sufficient lead length to dissipate heat of solder-
ing by maintaining about the same length of exposed
lead as used for the original transistor.

NOTE

If one of the RF source Relay Driver tran-
sistors (A3Q11, A3Q12, A3QI13, or A3Q14)
fails, additional current will be drawnthrough
one of the other driver transistors. This
additional current may not burn out thetran-
sistor, however, it may damage the tran-
sistor and a repeat failure may occur within
the next few weeks of operation. Therefore,
when replacing A3Q11, A3Q12., A3Qi3, or
A3Q14, replace all four transistors before
applying power to the 8745A.

4-28. DIODE REPLACEMENT. Solid state diodes are
in many physical forms. This sometimes results in
confusion as to which lead or connection is for the
cathode (negative) or anode (positive), since not all
diodes are marked with the standard symbols. If
doubt exists as to polarity, an ohmmeter may be
used to determine the proper connection. It is nec-
essary to know the polarity of the ohms lead with
respect to the common lead for the chmmeter used.
Ohms lead polarities for some common ochmmeters
are shown in Table 4-3. When the ochmmeter indicates
the least diode resistance, the cathode of the diode
is connected to the ohmmeter lead which is negative
with respect to the other lead.

NOTE

Diode replacement instructions are the same
as those for transistor replacement.

4-29. RF SOURCE RELAY (All) REPLACEMENT.
4-30. REMOVAL. To remove All:

a. Remove top and bottom covers and the right
rear side-panel cover.

4-4
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b. Disconnect All’s green and white wires at
the A5 assembly.

¢. Loosen connectors of coaxial cables W9 and
W10 at both ends using a 3/4 inch open~end wrench,
and remove the cables.

d. Remove the two screws holding All to the
rear-panel and remove All. Unsolder the green
and white wires from All. These wires are to be
installed on the replacement assembly.

4-31. INSTALLATION. To install All:

a. Insert the RF INPUT connector of All through
the rear-panel and secure All to the rear-panel with
two 6-32 x 5/16 inch screws with internal lock
washer. Position All so that the side with the
flat plate is facing the side panel.

b. Install W9 and W10 and tighten their large
hex nuts.

c. Connect the white wire to the top of A1l and to
the four post pad on A5 where three other white wires
are connected. Connect the green wire to the bottom
of All and to the four post pad on A5 where three
other green wires are connected.

4-32. RF SOURCE RELAY (A9 OR A10)
REPLACEMENT.

4-33. REMOVAL. To remove A9 or AlO:

a. Remove All using instructions in paragraph
4-30.

b. Remove the two screws holding J1 (36-pin
connector).

c. Remove Jl’s outer cover and slide the con-
nector through the rear panel.

d. If the 8745A is equipped with a rear-panel
coaxial link, remove the coaxial link and disconnect
each rear-panel connector as follows:

(1) Remove the large thin nut securing connector
body to rear panel using a 3/4-inch open-
end wrench.

(2) Push connector from inside the 8745A to
expose the flat surfaces of connector body,
apply an 11/16-inch open-end wrench to these
flat surfaces, and apply a 7/16-inch open-end
wrench to the small brass hex nut (cable
terminator) inside the 8745A. Unscrew the
stainless steel connector body.

e. Remove the rear panel by removing four screws,
two in the side panel, and two in the rear panel.

f. Disconnect all push-on wires from the A5
assembly.

g. Remove the A5 assembly by removing its four
mounting screws.

h. A9 or Al10 may now be removed by unscrewing
the knurled nut of connector atthe directional coupler.
Unsolder the green and white wires from the coaxial
switch to be replaced. These wires are to be in-
stalled on the new assembly.
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4-34. INSTALLATION. To install A9 or Al0:

a. Connect the knurled nut of the stainless steel
connector to the directional coupler. Position the
relay so that its termination is closest to the sub
deck.

b. Mount the A5 assembly to the A9 and Al0
assemblies with four 4-40 x 1/4 inch pan head
screws and lock washers (connect the grounding
lug under the top rear mounting screw).

c. Connect the push-on wires to the A5 assembly
as follows:

(1) Connect the two orange wires to the pad on
the A5 assembly marked ORN.

(2) Connect the two blue wires to the pad on
the A5 assembly marked BLU.

(3) Connect the three white wires to the pad on
the A5 assembly marked WHT.

(4) Connect the three green wires to the pad on
the A5 assembly marked GRN.

(5) Connect the violet wires, one from A9 and one
from A10, to the A5 pad marked VIO which is
closest to each coaxial switch.

d. Install the rear panel and secure with two
8-32 x 1/4-inch flat-head screws with lock washers
ir the side panel, and two 6-32 x 5/16-inch pan-head
screws with lock washers in the rear panel.

e. If the 8745A is equipped with a rear-panel
coaxial link, replace the rear-panel connectors as
follows:

(1) Push the cable, terminator and bead attached,
through the appropriate rear-panel hole and
screw on the connector body. If the nut used to
secure the connector body has been removed,
replace nut and washer on cable before at-
taching connector body.

(2) Apply an 11/16-inch, open-end wrench to the
flat surfaces on the connector body and tighten
the connector body (do not apply excessive
torque to connector body or damage to the
bead may occur).

(3) Secure the connector to rear panel with large
thin nut.

f. Push J1 (36-pin connector) through hole in
rear-panel, replace Jl’s cover, and secure con-
nector to the rear panel with two 2-56 x 1/2-inch
pan head screws.

g. Replace All using instructions in paragraph
4-31.

4-35. DIRECTIONAL COUPLER (DC1 AND DC2)
REPLACEMENT.

4-36. The directional couplers must be replaced in
pairs. Refer to parts list for pair part number.
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4-37. REMOVAL. To remove the couplers:

a. Remove A9, Al0, and All using instructions
in Paragraphs 4-33 and 4-30.

b. Remove the A3 assembly.

¢. Disconnect cables W7 and W8 from DCl and
DC2 as follows:

(1) Remove right rear side panel and carrying
handle assembly by removing the two side-
panel screws.

(2) Remove the two AB mounting bracket screws.

(3) Disconnect the stainless steel knurled con-
nectors of W7 and W8 from DC1 and DC2.

d. Disconnect cables W4 and W5 from A7 as
follows:

(1) Loosen the stainless steel knurled connectors
of W4 and W5 at A7 (Do not attempt to dis-
connect these connectors with A7 mounting
bracket secured).

(2) Remove the two screws from the A7 mount-
ing bracket.

(3) Disconnect W4 and W5 connectors from AT.

e. On units not equipped with rear-panel coaxial
link remove W6 (coaxial cable from line stretcher
to A8).

f. Remove the two screws securing directional
coupler rear mounting bracket (bottom of instrument).

g. Remove the four screws, two on top and two
on bottom, securing the directional couplers’ front
mounting bracket, and slide the directional couplers
out the rear of the instrument.

h. Disconnect W4 and W5 from DCl and DC2.

i. Disassemble the directional couplers and their
mounting brackets as follows:

(1) Remove the stainless steel lock nut and re-
taining nut from rear of bracket assembly.
Remove the rear mounting bracket.

(2) Remove the stainless steel nut from the
coupler retaining bracket, and remove cou-
plers.

4-38. INSTALLATION. To install the couplers:

a. Assemble the couplers and their mounting
brackets as follows:

(1) Insert the APC-7 connector end into the front
mounting bracket. Position couplers with un-
painted side up (bottom of front bracket has
recess for Transistor Fixture guide).
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(2) Install the coupler retaining bracket and se-
cure with stainless steel 1/4-20 nut.

(3) Install the rear mounting bracket and secure
with 1/4-20 retaining nut and 1/4-20 lock nut.

b. Connect W4 and W5 to DC1 and DC2. Tighten
connectors with cables positioned so they will mate
with A7 connectors when assembly is installed in
instrument.

c. Slide the directional couplers and mounting
brackets into place through the rear of the instrument
and secure the front mounting bracket with four
6-32 x 1/2 inch flat head screws, two on top and two
on bottom. Secure the rear mounting bracket with
two screws on bottom.

d. Connect W4 and W5 to A7 and secure A7
mounting bracket with two 6-32 x 1/2 inch pan
head screws and clamping bar.

e. Connect cables W7 and W8 to DCl and DC2
and secure A8 with two 6-32 x 1/2 inch flat head
screws and lock washers.

f. On units not equipped with a rear-panel co-
axial link, install W6.

g. Install the A3 Assembly.

h. Install A9 and Al0 using instructions in Para-
graph 4-34 and install All using instructions in
Paragraph 4-31.

4-39. LINE STRETCHER (A6) REPLACEMENT.
4-40. REMOVAL. To remove line stretcher:

a. Remove top and bottom covers and the left
rear side-panel cover.

b. Remove the REFERENCE and TEST output
connectors as follows:

(1) Remove the large thin nut securing connector
body to rear panel using a 3/4-inch open-end
wrench. (Remove the cross bar above con-
nectors for access to retaining nuts).

(2) Push connector from inside the 8745A to
expose the flat surfaces of connector body,
apply an 11/16-inch open-end wrench to the
small brass hex nut (cable terminator) in-
side the 8745A. Unscrew the stainless steel
connector body.

c¢. Remove the A7 assembly as follows:

(1) Loosen the type N connectors of the three
coaxial cables (W2, W4, and WS5) attached
to the A7 assembly. Do not attempt to dis-
connect these connectors with the A7 mounting
bracket secured.

(2) Remove the two screws from the A7 mounting
bracket.
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(3) Disconnect W4 and W5 connectors from the
A7 assembly.

(4) Disconnect and remove W2,

d. Disconnect W13 (W6 on instruments with serial
numbers prefixed 823-) from the A6 assembly.

e. Disconnect and remove W4 and W5.
f. Remove the front-panel line stretcher crank.
g. Remove the power on-off pushbutton.

h. Remove the sub-deck by removing four screws,
two accessible through the left side panel, and two
securing the opposite side, accessible from the
bottom.

i. Remove the two screws from the line stretcher’s
rear mounting bracket and the two screws from the
bottom of the front mounting bracket.

j. Remove the two screws from the top of the front
mounting bracket.

k. Slide the line stretcher out the rear of the
instrument.

m. Remove W3 and the front and rear mounting
brackets from the line stretcher.

4-41, INSTALLATION. To install line stretcher:

a. Attach the front mounting bracket to the line
stretcher with three 6-32 x 3/16-inch flat head
screws.

b. Attach the rear mounting bracket to the line
Stretcher with two 6-32 x 5/16-inch pan head screws.

¢. Connect W3 to the line stretcher and position
cable so that it will extend through the proper hole
in the sub-deck when the line stretcher is in place.

d. Slide the line stretcher andits mounting brackets
into place through the rear of the instrument and
secure the front mounting bracket with four
6-32 x 3/16-inch flat head screws, two on top and
two on bottom.

e. Secure the rear mounting bracket with two
8-32 x 5/16-inch pan head screws.

f. Install the sub-deck and secure withfour screws,
two 6-32 x 1/2-inch pan head screws through the left
side panel, and the opposite side with two
6-32 x 1/2-inch pan head screws and nuts accessible
from the bottom.

g. Install the power on-off pushbutton. Be sure the
lamp is making good contact by allowing a small
amount of clearance between the cap nut and the
knurled retaining nut.

h. Install the front panel line stretcher crank.
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i. Connect W2 to the center port of the A7 as-
sembly.

j. Connect W4 and W5 to DC1 and DC2 and to
the A7 assembly.

k. Secure the A7 assembly with two 6-32 x 1/2-
inch pan head screws and clamping bar.

m. Connect W13 (W6 on instruments with serial num-
bers prefixed 823-) to the line stretcher.

n. Install the REFERENCE and TEST output con-
nectors as follows:

(1) Push the cable, with terminator and bead
attached, through the appropriate sub-deck hole
and screw on the connector body (if the nut
used to secure the connector body has been
removed, replace nut and washer on cable
before attaching connector body).

(2) Apply an 11/16~-inch open-end wrench to the
flat surfaces on the connector body and tighten
the connector body. Do not apply excessive
torque to connector body or damage to bead
may occur.

(3) Secure the connector to rear panel with large
thin nut.

p. Install the cross bar and cable clamps.

qg. Secure sub-deck with a 4-40 x 1/4-inch flat
head screw above both the REFERENCE and TEST
channel output ports.

4-42. RF CONNECTOR REPAIR.

4-43. FRONT PANEL INPUT PORT A AND B. IN-
PUT PORT A ispart of a directional coupler and so is
INPUT PORT B. The center conductor of each con-
nector is soldered to a directional coupler stripline;
any rotational force onthe center conductor may
damage the directional coupler. Repair of the direc-
tional coupler requirestuning for directivity andphase
matching; therefore, fieldrepair is not recommended.
However, the connector's inner conductor contact and
coupling assembly may be replaced.

4-44. For replacing an inner conductor contact a
contact extractor tool* (HP part number 5060-0236)
is required. To replace an inner conductor contact:

a. Open jaws of contact extractor tool by pulling
T-bar toward the black handle.

b. Holding jaws open, place tool over inner con-
ductor contact holder, and align jaws with contact
by pushing tool onto connector as far as it will go.

¢. Without moving tool, allow jaws to close.
d. Remove contact by gently pulling tool straight

outward from connector. To release contact from
tool, reopen jaws.

*Included in the HP 11591A APC-7 Connector Tool Kit.
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e. Push the replacement contact into the inner
conductor contact holder until it snaps into place.
When properly installed, the contact is self-retaining
and protrudes slightly from the inner conductor, the
spaces between the contact segments are equal, and
the flat contacting surfaces form a uniform ring.

f. Check for correct installation by inspecting con-
tact and testing its spring action. To test spring action,
press lightly inward on the contact with fingernail
or pencil eraser. As pressure is released the con-
tact should move outward, or follow, slightly. If not,
the contact is defective and should be replaced.

4-45. For replacing a coupling assembly a special
spanner wrench* (HP part number 5060-0237) and
open-end wrench* (HP part number 8710-0877) are
required. To replace a coupling assembly:

a. Remove the directional couplers using proce-
dures in Paragraph 4-37.

b. Partially extend coupling sleeve to serve as
guide for spanner wrench.

c. Place the open-end wrench over the flats on
the outer conductor behind the coupling nut.

CAUTION

Do not apply more than 30 in. -lbs of rota-
tional force in either direction on the outer
conductor. Any rotational force may be
transmitted to the inner conductor via the
bead and damage the directional coupler.

d. Position spanner wrench so both pegs engage
holes in coupling sleeve assembly.

e. Press spanner firmly inward against connector
to prevent wrench from disengaging and damaging
exposed contacting surface of outer conductor. Un-
screw sleeve assembly by turning wrench counter-
clockwise, while holding open-end wrench firmly to
prevent outer conductor from rotating.

f. Thread coupling nut onto coupling sleeve.

g. Thread coupling assembly onto outer conductor
finger tight.

h. Fully retract the coupling sleeve, then just start
to extend it. Place the open-end wrench over the flats
on the outer conductor behind the coupling nut. Then
extend the coupling nut as far as it will go to obtain
as much alignment aid as possible for the spanner
wrench.

i, Press firmly inward on the spanner wrench
while tightening to prevent the pegs from disengaging
and damaging the critical contacting surfaces of the
connector. Tighten sleeve assembly by turning wrench
clockwise, while holding open-end wrench firmly to
prevent ocuter conductor from rotating.

j. Install directional couplers using procedures
in Paragraph 4-38.
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4-46. RF INPUT PORT. The RF INPUT port is part
of the input coaxial switch All. I the input port
connector is damaged, replace the All Assembly
using procedures in Paragraph 4-29.

4-47. REFERENCE AND TEST CHANNEL OUTPUT
AND REAR-PANEL COAXIAL LINK CONNECTORS.
To remove a connector refer to Figure 4-2 and:

a. Remove the large thin nut securing connector
body to rear panel, using a 3/4-inch open-end wrench.

b. Push connector from inside the 8745A to expose,
the flat surfaces of connector body, apply an 11/16~
inch open-end wrench to these flat surfaces, andapply
a 7/16-inch open-end wrench to the small brass hex
nut (cable terminator) inside the 8745A. Unscrew the
stainless steel connector body.

¢. Remove the bead assembly by pulling it from
the cable’s center conductor.

d. To remove the cable terminator, hold the cable
terminator with one open-end wrench and loosen
the stainless steel lock nut with a second open-end
wrench. With the lock nut loose, slide the cable
terminator off the cable.

PANEL

WASHER\

0.250 inch
COAXIAL CABLE

CABLE
TERMINATOR

o

STAINLESS STEEL LARGE THIN
LOCK NUT NUT

Figure 4-2.
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4-48.
a. Slide the stainless steel lock nut onto the cable.

To replace a connector referto Figure 4-2 and:

b. Slide the cable terminator onto the cable. Be
sure the cable’s outer conductor is seated against
the shoulder inside the cable terminator.

¢. Thread the stainless steel lock nut onto the
cable terminator and tighten the lock nut with one
open-end wrench while holding the cable terminator
with another open-end wrench.

d. Insert the bead assembly onto the cable's cen-
ter conductor and seat the bead against the cable
terminator.

e. Slide the large, thin connector-securing nut and
washer onto the cable, and push the cable through the
hole in the rear panel. Thread the stainless steel
connector body onto the cable terminator, and tighten
the connector body with an open-end wrench appliedto
the flats on the connector body. Do not apply more
than 30 in. -1bs of force to connector body.

f. Thread the large thin connector securing nut
onto the back of the connector body and
tighten securely.

STAINLESS STEEL

BEAD\ FLAT SURFACE\\CONNECTOR BODY

CENTER CONDUCTOR
TERMINATOR

CONTACT
HOLDER

REFERENCE and TEST Channel Output and Coaxial Link Connectors Exploded View
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Table 4-4. Recommended Test Equipment

Recommended
Instrument Critical Specifications Use* HP Model
Sweep Oscillator Frequency Range : 0.1 to 2 GHz
Output Power: 1 mW minimum into 50 ohms P 8690A, B/8699B
Power Variation: 20 dB maximum
VSWR: 3.1, maximum
Network Analyzer No substitute may be used P 8410A/8411A/8413A,
8414A
Time Domain No substitute may be used T 140A/1415A
Reflectometer
Short Connector: Precision Tmm P 11565A
Low Reflection Impedance: 50 ohms P HO1-909A
50-ohm Load Power Ratings: 10 mW minimum
VSWR: 1.01, maximum
Connector: Precision Tmm
Universal Extension 50-ohm semi-rigid coaxial cable P 11604A
with Precision Tmm connectors for
connecting INPUT PORT A to INPUT
PORT B.
VSWR: 1.06, maximum
Microwave Power Frequency Range: 0.1 to 2 GHz T 432A/84'78B
Meter Power Range: 0to -25 dBm Option 11
DC Volt-Ohmmeter Voltage Range: 0 to 30 Volts DC T 427A
Voltage Accuracy: 3%
Ohms Range: 0 to 100
50-ohm Termination Impedance: 50 ohms T 908A
Power Rating: 20 mW, minimum
Connector: Type N male
VSWR: 1.1, maximum
Oscilloscope Bandwidth: 500 KHz minimum P 1200A, B
Horizontal External Input: 120B
Sensitivity compatible with 130C
Sweep Oscillator sweep output
voltage.
* P = Performance Testing
T = Troubleshooting
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Section IV

Model 8745A

TEST

DESCRIPTION AND PROCEDURE

NOTE

The time required to complete the performance test can be significantly
reduced by testing across broader frequency ranges than those indicated
on the 8410A frequency range selector. Most Network Analyzers can
track input frequencies over more than one octave. Factors involved in
achieving greater frequency coverage are sweep width and sweep time

on the sweep oscillator and the settings of the sweep stability and fre-
quency range selector on the network analyzer. The suggested frequency
bands are: 100 to 400 MHz, 400 to 900 MHz, and 900 MHz to 2. 0 GHz.
To extend the lower frequency band it may be necessary to adjust the
8410A frequency range selector to the 1.0 to 2. 0 GHz range.

SPECIFICATION TESTED

Directivity: 36 dB (p = 0.016) from 0.1 to 1.0 GHz

32 dB (p

0.025) from 1.0 to 2.0 GHz

DESCRIPTION

Directivity is tested using each internal coupler to measure the reflection coefficient of
a standard termination. The reflection coefficient of the termination is cancelled out at
single frequencies and the resultant is coupler directivity.

TEST SETUP
SWEEP OSCILLATOR

0.1- 2.0 GHz
R ¥ 8
e o @ o ,F_;J
eve  WINNN W WNNE | :
o © C ¢ O
RF
ouTt — ™ SHORT
. . . . __,m
*((rF r
L IN |
. -4
|
- - . . —

LOW REFLECTION

f‘—"‘ji 50-OHM LOAD

NETWORK ANALYZER - .

HARMONIC FREQUENCY
CONVERTER

*HP Part No. 08745-20064 for test units equipped with rear panel coaxial link.

Figure 4-3. Performance Test (Sheet 1 of 6)



Model 8745A

Section IV

TEST DESCRIPTION AND PROCEDURE
1 PROCEDURE
(Contd)

f. Repeat steps b through e for other frequency segments as necessary to cover the

Connect equipment as shown in test setup.

Calibrate the 8414 A display as follows:
1. Connect APC-T7 short to 8745A Port A and depress pushbuttons A and Sll'

2. Set Sweep Oscillator to automatic sweep.

NOTE

Most Network Analyzers will phase lock over more than one
octave. To cover the entire operating range of the 8745A in
a minimum number of frequency segments, set the Sweep
Oscillator end frequencies to cover the broadest segment of
the 0.1 to 2. 0 GHz range to which the Network Analyzer will
phase lock.

3. Adjust the Network Analyzer and Sweep Oscillator controls for best phase lock
over the frequency band selected.

4. Push and hold 8414A BEAM CTR control and adjust HORIZ POS and VERT POS
controls to place dot in the center of the polar display.

5. Adjust the 8410A TEST CHANNEL GAIN and AMPLITUDE VERNIER controls
for a trace on the outer circle of the CRT graticule.

c. Remove APC-7 short and replace with 50-ohm termination.

d. Increase 8410A TEST CHANNEL GAIN by 32 dB for 1.0 to 2.0 GHz. This changes
the full -scale reflection calibration from 1.0 to 0. 025 (directivity of 32 dB) at the
outer circle. For 0.1 to 1.0 GHz increase the TEST CHANNEL GAIN by 36 dB to
calibrate the outer circle for reflection coefficient of 0. 016 (directivity of 36 dB).

NOTE

The 8414A display is now the combination of coupler directivity
and reflection coefficient of the 50-ohm termination.

e. The 8414A display of directivity should be within the outer circle. If the directivity
does not meet specifications, separate the coupler directivity and reflection
coefficient of the 50-ohm termination as follows:

1. Set the Sweep Oscillator to CW and select the frequency which corresponds to the
point of greatest reflection on the 8414A display.

2. Insert two or more sections of air line, one at a time, between the 8745A and the
50-ohm termination to phase the load. Use a grease pencil or felt pen to mark the
location of the 8414A display for each length of line inserted. Obtain a minimum
of four points and draw a circle connecting each grease pencil mark. Variations
from a circle are due to reflections of the air line. The center of this circle is
the tip of the directivity vector. The magnitude of this point should not exceed
0.016 from 0.1 to 1.0 GHz, 0.025 from 1.0 to 2. 0 GHz.

range of 0.1 to 2. 0 GHz.

g. Connect APC-7 short to 8745A port B, depress pushbuttons B and Sll’ and repeat
steps b(2) through f.

Figure 4-3. Performance Test (Sheet 2 of 6)
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Model 8745A

Section IV
TEST DESCRIPTION AND PROCEDURE
2 SPECIFICATION TESTED

Load Match: Reflection Coefficient {(VSWR)
<0.10 (<1.22), 100-200 MHz.

<0.063 (<1.13), 200-2000 MHz.

DESCRIPTION

Input (test) port VSWR istested usingthe internal coupler associated with the other port
in a reflectometer setup canceling at single frequencies, if necessary, coupler
directivity and other reflections.

TEST SETUP

SWEEP OSCILLATOR
0.1-2.0GHz

-

Q Q
L J ® ®
oer NN N nn)‘
0 © [¢] o ©
RF
UNIVERSAL
ouT = EXTENSION
*(IrF : I
N | SHORT
—Ir
]
. !
|
i
~—————— oo
NETWORK ANALYZER LOW REFLECTION
. . 50-OHM LOAD

oo 00

@ e o
©-lo o] @

HARMONIC FREQUENCY
CONVERTER

\ _J

*HP Part Number 08745-20064 for test units equipped with rear-panel coaxial link.

PROCEDURE
a. Connect equipment as shown in test setup.
b. Calibrate the 8414A display as follows:

1. Connect APC-T7 short to port A arm of Universal Extension and depress
pushbuttons A and Sll'

2. Set Sweep Oscillator to automatic sweep.

4-12
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Model 8745A

Section IV

TEST

DESCRIPTION AND PROCEDURE

(Contd)

¢. Remove the APC-7 short and connect the two arms of the Universal Extension together

d. Increase 8410A TEST CHANNEL GAIN by 20 dB for 0.1 to 0.2 GHz. This changes

e. The 8414A display of reflection coefficient should be within the outer circle. If

NOTE

Most Network Analyzers will phase lock over more than one
octave. To cover the entire operating range of the 87454 in
a minimum number of frequency segments, set the Sweep
Oscillator end frequencies to cover the broadest segment of
the 0.1 to 2. 0 GHz range to which the Network Analyzer will
phase lock.

3. Adjust the Network Analyzer and Sweep Oscillator controls for best phase lock
over frequency band selected.

4. Push and hold 8414A BEAM CTR control and adjust HORIZ POS and VERT POS
controls to place dot in the center of the polar display.

5. Adjust the 8410A TEST CHANNEL GAIN and AMPLITUDE VERNIER controls
for a trace on the outer circle of the CRT graticule.

{8745A port A connected to port B).

the full-scale reflection calibration from 1.0 to 0.1 at the outer circle. For 0.2
to 2.0 GHz, increase the TEST CHANNEL GAIN by 24 dB to calibrate the outer
circle for reflection coefficient of 0. 063.

the reflection coefficient does not meet specifications, separate the Universal
Extension reflection coefficient and coupler directivity from the reflection coefficient
of the 8745A as follows:

1. Set the Sweep Oscillator to CW and select the frequency which corresponds to the
point of greatest reflection on the 8414A display.

2. Terminate the main line of the reflectometer with a low reflection load. When
checking the input reflection of port A:

(a) Disconnect the Universal Extension from port B and loosen the
connection at port A.

(b)  Swing the Universal Extension lower connector above the 8745A and
tighten the connection at port A.

{c) Connect Low Reflection 50-ohm load to the free connector of the
Universal Extension.

When checking the input reflection of port B:

(a) Disconnect the Universal Extension from port A and loosen the
connection at port B.

(b) Swing the Universal Extension upper connector below the 8745A
and tighten the connection at port B.

(c) Connect Low Reflection 50-ohm load to the free port of the
Universal Extension.

Figure 4-3. Performance Test (Sheet 4 of 6)



Section IV

Model 8745A

TEST

DESCRIPTION AND PROCEDURE

(Contd)

3. Without depressing BEAM CTR adjust 8414A HORIZ POS and VERT POS

controls to place dot at the CRT center.

4. Disconnect the 50-ohm load and reconnect the Universal Extension in the
The 8414A display is now the input reflection coefficient
only. The equivalent directivity of this measurement is the return loss

normal manner.

of the 50-ohm load.

f. Connect Short to port B arm of Universal Extension, depress 8745A pushbuttons

B and S,, and repeat steps b(2) through e.

11

g. Repeat steps b through f for other frequency segments as necessary to cover the

range of 0.1 to 2. 0 GHz.

SPECIFICATION TESTED

Source Match:

Reflection coefficient (VSWR) < 0.057 (< 1.12), 0.11 - 2.0 GHz.

DESCRIPTION

Source match is tested by measuring the change in magnitude of a maximum reflection

when the phase of the reflected signal is varied.

TEST SETUP
SWEEP OSCILLATOR
OSCILLOSCOPE 0.1-2.0 GHz
I al
Q ?V_Q
HORIZ ) * o @ ¢ O
IN || oo (L1 1 [
! oD ? T 0z T e = !
- —
SWEEP RF
ouT ouT
J
]
* . .
NETWORK ANALYZER E
= ! ‘ SHORT
i | P ——

3

J

AY
\HARMONIC FREQUENCY

CONVERTER

*HP Part No. 08745-20064 for test units equipped with rear panel coaxial link.

Figure 4-3.

Performance Test (Sheet 5 of 6)



Model 8745A Section IV

TEST DESCRIPTION AND PROCEDURE
3 PROCEDURE
(Contd)

a. Connect equipment as shown in test setup.

b. Connect APC-7 short to 8745A port A and depress pushbuttons A and 511'

c. Set Sweep Oscillator to automatic sweep.

NOTE

Most Network Analyzers will phase lock over more than
one octave. To cover the entire operating range of the
8745A in a minimum number of frequency segments, set
the Sweep Oscillator end frequencies to cover the broad-
est segment of the 0.1 to 2. 0 GHz range to which the
Network Analyzer will phase lock.

d. Adjust the Network Analyzer frequency range selector and sweep stability
control, the Sweep Oscillator sweep time and sweep width, and the Oscilloscope
vertical and horizontal positioning controls to display the amplitude output of the
8413A.

e. Calibrate the Oscilloscope vertical sensitivity to display 0.25 dB/cm.
. Draw the oscilloscope trace on the face of the CRT with a grease pencil.

g. Remove the APC-7 short and draw the trace of the open circuit on the face
of the CRT.

h. The maximum deviation between traces should not exceed 1. 0 dB indicating
a VSWR < 1.12.

VSWR = antilog 0.05 (deviation between traces in dB)

i. Repeat steps b through h for other frequency seg‘xhents as necessary to cover
the range of 0.1 to 2. 0 GHz.

j. Connect APC-7 short to 8745A port B, depress pushbuttons B and 531, and repeat
steps f through h for each frequency segment to cover the range of 0.1 to 2 GHz.

Figure 4-3. Performance Test (Sheet 6 of 6)
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Model 8745A

Section IV
Table 4-5. Performance Test Record
Test
Number Specification Tested Limits Indication Measured
1 Directivity INPUT PORT A
(Equivalent Reflection > 36 dB 0.1 to GHz.
Coefficient) (< 0.016)
__ to GHz.
__ to 1.0 GHz.
> 32 dB 1.0 to 2.0 GBHz.
(< 0.025)
INPUT PORT B
> 36 dB 0.1 to GHz.
(< 0.016)
___to GHz.
_ to 1.0 GHz.
>32 dB 1.0 to 2.0 GHz.
(< 0.025)
2 Load Match INPUT PORT A
Reflection Coefficient <0.1(<1.22) 0.1 to 0.2 GHz.
(VSWR)
< 0.063 (<1.13) 0.2 to GHz.
0.2 to GHz.
___ to 2.0 GHz.
INPUT PORT B
<0.1(<1.22) 0.1 to 0.2 GHz.
< 0.063 (<1.13) 0.2 to GHz.
__ to GHz.
o 2.0 GHz.
3 Source Match INPUT PORT A
Reflection Coefficient < 0.057 (<1.12) 0.1 to GHz.
(VSWR)
__ to GHz.
___ to 1.0 GHz.
1.0 to 2.0 GHz.
INPUT PORT B
< 0.057 (< 1.12) 0.1 to 0.2 GHz.
0.2 to GHz.
__ to GHz.
___ to 2.0 GHz.
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Model 8745A ’ Section IV

a. If no pushbuttons illuminated check +26.5V
supply.

b. If all pushbuttons will illuminate except one,

No troubleshoot associated latching circuit using

Check all pushbuttons for illumination. > voltages on schematic No. 2.

c. If selection cannot be changed by depressing
Yes other pushbuttons, troubleshoot Q19 Manual
Disable Inverter circuit using voltages on
schematic No. 3.

2

Obtain a reference power level atinput to 8745A
<2 W,

No| Without changing pushbutton selection measure
l—» power at port B. Power = 3 to 4 dB below refer-

Depress pushbuttons A and S;; and measure ence level.

power at 8745A port A. Power should be 3 to
4 dB below reference level.

-Yes ’No

With pushbuttons A and S;; depressed, power
should come out port A. I power does come
outport A but the level of powerisincorrect,
troubleshoot the RF circuit from RF input to
port A. Refer to Figure 4-7.

Yes

4

With pushbuttons A and S;; depressed, power
should come out port A. If the power is coming
out port B instead, RF Source Relay All is not
switching properly. Refer to Figure 4-5 Relay
Troubleshooting.

s Y
Depress pushbuttons B and S;; and measure | No| Without changing pus hbutton selection measure

power at 8745A port B. Power should be 3 to —s power at port A. Power = 3 to 4 dB below refer-
4 dB below reference level. ence level.

Yes Yes ’ No

With pushbuttons B and S;; depressed, power
should come out port B. I power does come
outport B but the level of power isincorrect,
troubleshoot the RF circuit from RF input to
port B. Refer to Figure 4-7.

With pushbuttons Band Sy, depressed, power
should come out port B. If the power is coming
out port A instead, RF Source Relay All is not
switching properly. Refer to Figure 4-5 Relay
Troubleshooting.

\

Continued

Figure 4-4. General Troubleshooting (Sheet 1 of 2)



Section IV Model 8745A

s {
The REFERENCE output port power level should
Connect detector to REFERENCE output port. be ~ 24 dB below the RF input level at all times.

Select each combination of input port and |No | if the Jevel of power is incorrect, troubleshoot the

s parameter. The power level should be . : . :
- X RF circuit (refer to Figure 4-7). If no power is
24 dB below reference level for each combi- present, relay switching is faulty. Refer to

nation selected. Figure 4-5 Relay Troubleshooting.
Yes

5

The TEST output port power level for these push-
button selections should be =24 dB below the RF
input level. If the level of power is incorrect
troubleshoot the RF circuit (refer to Figure 4-7).
22’ If no power is present, relay switching is faulty.

Connect detector to TEST output port. The
power level should be = 24 dB below reference |yq
level for each of the following pushbuttons p—a
selected: A and S;1, Band S3;, Aand S

B and S99.
and 522 Refer to Figure 4-5, Relay Troubleshooting.
Yes
6
The TEST channel output port power level should There should be no power coming out the TEST
be >80 dB below the reference level for each of | NO| output port for these pushbutton selections. If
the following combinations selected: A and Sg1q, power is present, relay switching is faulty.
A and S12, B and S21, B and S12. Refer to Figure 4-5 Relay Troubleshooting.

Yes

-~
{

All circuits in the 8745A have been checked ex-
cept those associated with remote control. To

check remote control: Short pin 17, rear-panel No
REMOTE INPUT connector, to either pin 18 or | _p Measure voltage at A3TP1. Voltage high.
36. Pushbuttons A and S11 illuminated.

Yes ’ No

Troubleshoot Q19 Manual Disable Inverter
circuit, using voltages on schematic No. 3.

Yes

4

Troubleshoot Q22 Remote S-Parameter Decoder
circuit using voltages on schematic No. 3.

; {

Short pin 17 and pin 6 to either pin 18 or 36. No| Troubleshoot Q@23 Remote S-Parameter Decoder
Pushbuttons A and Sj9 illuminated. circuit using voltages on schematic No. 3.

9 'Yes

Short pin 17 and pin 24 to either pin 18 or 36. | NO| Troubleshoot Q24 Remote S-Parameter Decoder
Pushbuttons A and Sg; illuminated. " | circuit using voltages on schematic No. 3.

10 ’ Yes
Short pin 17, pin 6 and pin 24 to either pin 18 or | No| Troubleshoot Q25 Remote S-Parameter Decoder
36. Pushbuttons A and Sgg illuminated. ™| circuit using voltages on schematic No. 3.

Yes

8745A Checks O.K.

Figure 4-4. General Troubleshooting (Sheet 2 of 2)
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Model 8745A

Section IV

1

NOTE

All voltages taken with negative lead of voltmeter connected to A7TTP2
(Test Relay WHT/BLK lead).

Measure dc voltage at A2TP2. Voltage should be
+26.5 to +30.0 V.

No

2

lYes

Check operation of Test Relay according to the
following table.

MEASURE VOLTAGE AT ATTP1
(WHT/RED LEAD)

No

& Troubleshoot A2 Power Supply Assembly.

If one or more voltage readingis incorrect the
trouble could be the Test Relay Driver or its

SELECT
SELECT INPUT PORT
PARAMETER
A B

S11 >+26.5V <+1.0V

S12 >4+26.5V <+1.0V

521 <+1.0V >+26.5V

S22 <+1.0V >4+26.5V
Yes
Continued

input. Refer to Figure 4-6 Test Relay
Troubleshooting.

Figure 4-5. Relay Troubleshooting (Sheet 1 of 2)

4-19



Section IV

Model 8745A

3

Check operation of Reference and RF Source Relays

according to the following tables.

MEASURE VOLTAGE AT A8TP1
(WHT/BLK/RED LEAD)

SELECT
SELECT INPUT PORT
PARAMETER
A B
S11 >+26.5V {(+1,0V
812 <(+1.0V >+26.5V
821 > +26.5V <+1.0V
S <+1.0V >+26.5V
22 No
MEASURE MEASURE
VOLTAGE VOLTAGE
AT A5TP1 AT A5TP2
(WHT LEAD) (GRN LEAD)
SELECT SELECT
SELECT INPUT PORT INPUT PORT
PARAMETER
A B A B
S11 <+0.5V [>426.5V D+26V KK41.2 V
812 >+26.5 V [<+0.5V K+1.2V p+26V
S21 {+0.5V PD426.5V D426 V KK+1.2 V
522 >+26.5 V |<+0.5V {K+1.2V D+26 V
Yes

The switching circuits operate normally.
Refer to RF Section Troubleshooting

Figure 4-7.

The Test Relay has been checked and operates
normally; therefore, the outputs of the AB
Select Flip-Flop and S-Parameter Latchesare
correct. An incorrect voltage reading at the
Reference or RF Source Relays indicates a
trouble either in the relay driver or the OR-
Gates. The OR-Gates are common to both
relay drivers; therefore, if oneor morevoltage
reading at both relays is incorrect trouble-
shoot the OR-Gates. Ifincorrectvoltage read-
ings are presentatonly one relay troubleshoot
the associated relay driver.

NOTE

Q15 can be damaged if dc resistance
of A8K1 is too low. Normal resistance
is 80 to 95 ohms. Replace A8 if resist-
ance is <65 ohms, and check Q15.

Figure 4-5.

4-20
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Model 8745A Section IV

1
Depress pushbuttons B and S,_. Measure volt- |No )
22 Measure voltage at A3TP16. Voltage high.
age at A3TP14. Voltage should be high.
Yes Yes No

Troubleshoot Flip-Flop using voltages on

schematic No. 2.

Replace CR33.

2 Y
Depress pushbuttons A and S,,. Measure volt- | No | Measure voltage at A3TP11 and A3TP10. Voltage
age at A3TP14. Voltage should be low. should be low.

Yes Yes ‘ No
Troubleshoot latching circuit associated with
high voltage reading using voltages on
Schematic No. 2.

\
Troubleshoot Flip-Flop using voltages on

schematic No. 2.

3 Y
Depress pushbuttons A and Sll‘ Measure volt- [No

age at A3TP14. Voltage should be high.
Yes

Measure voltage at A3TP11. Voltage high.

Yes No

Troubleshoot S 11 Latch circuit using voltages

on schematic No. 2.

!
Replace CR34.

4 Y
Depress pushbuttons A and 512‘ Measure volt- | No
age at A3TP14. Voltage should be high.

Yes

Measure voltage at A3TP10. Voltage high.

Yes No

Troubleshoot 812 Latch circuit using voltages

on schematic No. 2.

\
Replace CR35.

Y

Continued

Figure 4-6. Test Relay Troubleshooting (Sheet 1 of 2)
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Section IV
; {
Depress pushbuttons A and S,,. Measure volt- | No
11 - Measure voltage at A3TP17. Voltage high.
age at A3TP15. Voltage should be high.
No

Yes Yes
1

Troubleshoot Flip-Flop using voltages on

schematic No. 2.

!
Replace CR37.

6 Y
Depress pushbuttons B and Sn. Measure volt-
age at A3TP15. Voltage should be low. Voltage low.
Yes Yes

\

Troubleshoot latching circuit associated with
high voltage reading using voltages on
| schematic No. 2.

No| Measure voltage at A3TP8 and A3TPS.

No

Troubleshoot Flip-Flop using voltages

schematic No. 2.

4 '

Depress pushbuttons B and S_,. Measure volt- |No .
21 L Measure voltage at A3TP9. Voltage high.
age at A3TP15. Voltage should be high.
Yes Yes No

Troubleshoot 821 Latch circuit using voltages

on schematic No. 2.

Replace CR39.

8 Y
Depress pushbuttons B and 822' Measure volt- |No

) i Measure voltage at A3TP8. Voltage high.
age at A3TP15. Voltage should be high.

Yes Yes No
2 !
Troubleshoot Test Relay Driver circuit Q17 Troubleshoot 522 Latchcircuit using voltages
and Q18 using voltages on schematic No. 4. on schematic No. 2.
NOTE

Q17 can be damaged if dc resistance
of A7K1 is too low. Normal resistance
is 80 to 95 ohms. Replace A8if resist-
ance is <65 ohms, and check Q17.

Replace CR40.

Figure 4-6. Test Relay Troubleshooting (Sheet 2 of 2)
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SYMPTOM.
abnormal.

PROCEDURE.
1.

RF SECTION TROUBLESHOOTING

To determine the trouble symptom perform the general troubleshooting procedure in Figure 4-4.

Isolating an RF trouble is best accomplished by using a HP Model 1415A Time Domain Re-

flectometer (TDR)*.

The most probable causes of RF trouble are front-and-rear-panel

coaxial connectors and the RF coaxial switches A7 through All. Several symptoms are listed

below with procedures to help locate the troubile.

Power level at INPUT PORT A

Connect a 50-ohm termination to the 8745A
RF INPUT port.

Ground the bias filter capacitors by connecting
a jumper wire from the bias input at A9 to
chassis ground (violet wire at A5 Assy).

Connect TDR to INPUT PORT A.
Depress pushbuttons A and Sy3.

Waveform ‘‘A’’ is a typical TDR presentation
of a working unit.

If coaxial switch A9 is in the wrong position
the TDR presentation will be similar to wave-
form ‘B’ (line terminated in A9’s blocking
capacitor and 50-ohm load; can be simulated
by switching from A and S11 to B and Sll)'

If A9 is not making contact the TDRpresenta-
tion will indicate an open as shown in waveform
4 (CH .

If All is open or switched tothe opposite port
the TDR presentation will be similar to wave-
form ““D”’.

The trouble may be in a coaxial switch or in
the associated coaxial cable. Before re-
placing a suspected coaxial switch, remove
the associated coaxial cable and check it
separately.

SYMPTOM. Power level at INPUT PORT B ab-
normal.

PROCEDURE.
1.

Connect a 50-ohm termination to the 8745A
RF INPUT port.

Ground the bias filter capacitors by connecting
a jumper wire from the bias input at Al0 to
chassis ground (violet wire at A5 Assy).

3. Connect TDR to INPUT PORT B.
4. Depress pushbuttons B and Sll'
5. Waveform ‘‘A’’ is a typical TDR presentation

of a working unit.

If coaxial switch A10 is in the wrong position
the TDR presentation will be similar to wave-

_form ‘‘B” (line terminated in A10’s blocking

capacitor and 50-ohm load; can be simulated
by switching from B and Sll to A and sll)'

If Al0 is not making contact the TDR pre-
sentation will indicate an open as shown in
waveform ‘‘C’’.

If All is open or switched to the opposite
port the TDR presentation will be similar
to waveform ‘‘D”’.

The trouble may be in a coaxial switch or in
the associated coaxial cable. Before re-
placing a suspected coaxial switch, remove the
associated coaxial cable and check it
separately.

SYMPTOM. Power level at REFERENCE or TEST
channel output port abnormal.

PROCEDURE.

1.
2.

Disconnect RF input from signal source.

Comnect TDR to the REFERENCE or TEST
output port.

. Waveform ‘‘E’’ is a typical TDR presentation

looking into the REFERENCE or TEST channel
connector.

. In normal operation A7 and A8 connect an

output port to the coupled arm ofa directional
coupler regardless of the combination of push-
buttons selected; therefore, to determine if
A7 or A8is switching properly, switch between
pushbuttons A and B, which should terminate
the switch into the coupled arm of one coupler
and then the other. Observe the TDR pre-
sentation closely. It is unlikely that the
presentation looking at both couplers will be
identical; therefore, if the presentation doesn’t
change, the coaxial switch is probably not
switching. Remove the suspected switch and,
as a further check, measure dc continuity
through the switch’s center conductor while
applying a 24V switching voltage from a power
supply.

If A7 or A8 is open or shorted the TDR
presentation will show an open or a short at
the input or output of the switch. The open or
short may be the coaxial cable connector.
Remove the coaxial cable and check the cable
separately.

*Connect 2 20-cm air line (HP 11567A) atthe end of the TDR cable to obtain a 50-ohm reference

on CRT display.

Figure 4-7. RF Section Troubleshooting

{Sheet 1 of 2)

4-23




Section IV Model 8745A

RF SECTION TROUBLESHOOTING (Contd)

TDR DISPLAYS

A
] 1 T
/20cm AIR LINE B
FRONT PANEL
/ INPUT CONNECTOR :
T T I
/ /COUPLER T
T I
/ RF INPUT
) CONNECTOR b
49, OR &10 4 ‘\ \ oy
Al
1 \ \ HORIZ =10cm/DIV $
P eI
FILTER INDUCTOR - ] \ -——
Normal Display looking into INPUT PORT A Normal Display looking into INPUT PORT A or
or INPUT PORT B with RF INPUT terminated INPUT PORT B with A9 or A10 switched to its
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Figure 4-7. RF Section Troubleshooting (Sheet 2 of 2)
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Model 8745A

Section IV

a.

FRICTION CLUTCH ADJUSTMENT:
1. Remove the 8745A top cover.

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

3. Hold the collar tightly against the spring
washer (3) flattening the washer, while tighten~
ing the hollow hex-head screws (2).

4., Check the operation of the clutch as follows:

Adjust the REFERENCE PLANE EXTEN-
SION crank until counter reads all zeros.

Hold thumbwheel to retainzeroindication
and rotate the crank counterclockwise
until the stop is reached. Release the
thumbwheel.

Rotate the crank clockwise until the stop
is reached. The dial shouldindicate 15cm
or greater.

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

Figure 4-8. Digital Counter Friction Clutch Adjustment
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Model 8745A

5-1. INTRODUCTION.

Section V

SECTION V
REPLACEABLE PARTS

5-2. This section contains information for ordering
replacement parts. Table 5-1 lists parts in alpha-
numerical order of their reference designations and
includes the description and HP part number of each
part, together with any applicable notes. Table 5-2
lists parts in order of their HP part number and pro-
vides the following information on each part:

a. Description of the part(see list of abbreviations

below)

.

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 5-3.

c. Manufacturer's part number.

d. Totalquantityused inthe instrument (TQcolumn).

BT
CcP

DL
Ds

AFC
AMPL

BFO
BE CU
BH

BP
BRS
BWO

CCwW
CER
CMO
COEF
COM
COMP
COMPL
CONN
CP
CRT
oW

DEPC
DR

ELECT
ENCAP
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F

FH
FILH
FXD

G

GE

GL
GRD

01194-14
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won o
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[ T T TR T TR T TR TR U

won

nowon

L]

[T ]

assembly
motor
battery
capacitor
coupler
diode
delay line

device signaling (lamp)
misc electronic part

amperes

automatic frequency control

amplifier

beat frequency oscillator

berylium copper
binder head
bandpass

brass

backward wave oscillator

counter-clockwise
ceramic

cabinet mount only
coefficient
common
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external
farads

flat head
fillister head
fixed

giga (109)
germanijum
glass
ground(ed)

(el RaBio R ]
t (Spei

gx
=

HDW
HEX
HG

HZ

IMPG
INCD
INCL
INS
INT

LK WASH
LPF

MEG

MET FLM
MET OX
MFR
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MINAT
MOM

MOS

MTG

MY

N/C
NE
NI PL

L T T R T T TR

[ T I T

[ T R T )

oo oo

[ T T}

[T T

[T ]

5-3. Miscellaneous parts are listed at the end of
Table 5-1.
5-4. ORDERING INFORMATION.
5-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard sales and ser-
vice office (see list at rear of this manual). Identify
parts by Hewlett-Packard part number.
5-6. To obtain a part not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of part.

d. Function and location of part.

REFERENCE DESIGNATORS

fuse MP = mechanical part U =  integrated circuit
filter P = plug v = vacuum, tube, neon
integrated circuit Q = transistor bulb, photocell, etc.
jack R = resistor VR =  voltage regulator
relay RT = thermistor w = cable
inductor S = switeh X =  socket
loud speaker T = transformer Y =  crystal
meter TB = terminal board Z =  tuned cavity,
microphone TP = test point network
ABBREVIATIONS
henries N/o = normally open RMO = rack mount only
hardware NOM = nominal RMS =  root-mean square
hexagonal NPO = negative positive zero RWYV = reverse working
mercury (zero temperature voltage
hour(s) coefficient) . )
hertz NPN = negative-positive- :;:?R N ::;::vblov
negative SE = selenium
intermediate freq NRFR = not recommended for SECT = section(s)
¢ s =
impregnated field replacement SEMICON =  semiconductor
incandescent NSR = not separately S1 = silicon
include(s) replaceable -
insulation(ed) SIL =  silver
internal OBD = order by description SL =  slide
OH = oval head SPG =  spring
kilo = 1000 (0)4 = oxide SPL =  special
left hand P - peak :i'r = stainlgss steel
N . . = split ring
linear taper PC = printed circuit STL - steel
lock washer PF = picofarads = 10-12
logarithmic taper farads TA = tantalum
low pass filter PH BRZ = phosphor bronze TD = time delay
PHL = Phillips TGL = toggle
milli = 10-3 PIV = peak inverse voltage THD = thread
meg = 106 PNP = positive-negative- TI = titanium
metal film positive TOL = tolerance
metallic oxide P/0 = part of TRIM =  trimmer
manufacturer POLY = polystyrene T™WT = traveling wave tube
mega hertz PORC = porcelain _ _ 10-6
miniature POS = position(s) v = micro= 10~
momentary POT = potentiometer VAR =  variable
metal ozide substrate PP = peak-to-peak VDCW =  dc working volts
mounting PT = point
"mylar" PWV = peak working voltage w/ = with
w = watts
nano (10-9) RECT = rectifier wIv =  working inverse
normally closed RF = radio frequency voltage
neon RH = round head or ww =  wirewound
nickel plate right hand w/0 =  without
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Section V Model 8745A

Table 5-1. Reference Designation Index

Diiggnea'tli((:)en @ Part No. Description # Note

Al 08745~6058 ASSY:S—-PARAMETER SWITCH

AlDS1 2140-0300 LAMP: INCANDESCENT 18V 0.04A

Al1DS2 2140-0300 LAMP:INCANDESCENT 18V 0.04A

A1DS3 2140-0300 LAMP: INCANDESCENT 18V 0.04A

AlDS4 2140-0300 LAMP:INCANDESCENT 18V 0.04A

AlDS5 2140-0300 LAMP:INCANDESCENT 18V 0.04A

Al1DSé6 2140-0300 LAMP: INCANDESCENT 18V 0.04A

AlS1 NOT SEPARATELY REPLACEABLE

AlS2 NOT SEPARATELY REPLACEABLE

Al1S3 NOT SEPARATELY REPLACEABLE

AlS4 NOT SEPARATELY REPLACEABLE

AlSS NOT SEPARATELY REPLACEABLE

AlS6 NOT SEPARATELY REPLACEABLE

A2 08745-6056 ASSY:POWER SUPPLY

A2C1 0180-0097 C:FXD ELECT 47TUF 10% 35VDCW

A2CR1 1901-0049 DIODE:SILICON S50PIV

A2CR2 1901~0049 DIODE:SILICON S50PIV

A2CR3 1901-0049 DIODE:SILICON SOPIV

A2CR4 1901-0049 DIODE:SILICON SOPIV

A2CRS 1902-3193 DIODE BREAKDOWN:13.3V 5%

A2Q1 NOT ASSIGNED

A2Q2 1854-0039 TRANSISTOR:SILICON 2N3053

A2Q3 1854~-0071 TRANSISTOR:SILICON NPN

A2Q4 1854-0071 TRANSISTOR:SILICON NPN

A2R1 0764—-0016 R:FXD MET FLM 1000 OHM 5% 2W

A2R2 0811~-1666 R:FXD WW 1.0 OHM 5% 2W

A2R3 0757-0280 RsFXD MET FLM 1K OHM 1Z 1/8W

A2R4 0698-3136 RsFXD MET FLM 17.8K OHM 1% 1/8W

A2R5 0757~0278 R:FXD MET FLM 1.78K OHM 1% 1/8W

A2Ré 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W

A2R7 0757-0438 R:FXD MET FLM 5,11K OHM 1% 1/8W

A3 08745-6053 ASSY:RELAY DRIVE

A3C1 THRU 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A3Cy 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A3CR1 1901-0044 DIODE:SILICON 20MA/1V

A3CR?2 1902-0679 DIODE BREAKDOWN:17.4V 5%

A3CR3 THRU 1901--0044 DIODE:SILICON 20MA/1V

A3CR5 1901-0044 DIODE:SILICON 20MA/1lV

5-2
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Model 8745A Section V
Table 5-1. Reference Designation Index (Contd)

Dl:iflg;g'tlg;! @ Part No. Description # Note
A3CR6 1902-0679 DIODE BREAKDOWN:17.4V 5%
A3CRY 1901-0044 DIODE:SILICON 20MA/1V
A3CRS 1901-0044 DIODE:SILICON 20MA/1V
A3CR9 1901-0044 DIODE:SILICON 20MA/1V
A3CR10 1902-0679 DIDDE BREAKDOWN:17.4V 5%
A3CR11 1901-0044 DIODE:SILICON 20MA/1V
A3CR12 1901-0044 DIODE:=SILICON 20MA/1V
A3CR13 1901-0044 DIGDE:SILICON 20MA/1V
A3CR14 1902-0679 DIODE BREAKDOWN:17.4V 5%
A3CR15 1901-0044 DIODE:SILICON 20MA/1V
A3CR16 1901-0044 DIODE:SILICON 20MA/1V
A3CR17 1901-0044 DIODE:SILICON 20MA/1V
A3CR18 1901-0044 DIODE:SILICON 20MA/1V
A3CR19 1901-0044 DICDE:SILICON 20MA/1V
A3CR20 1901-0044 DIODE:SILICON 20MA/1V
A3CR21 1901-0044 DICDE:SILICON 20MA/1V
A3CR22 1901~0044 DIODE:SILICON 20MA/1V
A3CR23 1901-0044 DICDE:SILICON 20MA/1V
A3CR24 1901-0044 DIODE:SILICON 20MA/1V
A3CR25 1901-0044 DIDDE:SILICON 20MA/1V
A3CR26 1901-0044 DIODE:SILICON 20MA/1V
A3CR27 1901~-0044 DIODE:SILICON 20MA/1V
A3CR28 1901-0044 DIODE:SILICON 20MA/1V
A3CR29 1901-0044 DIODE:SILICON 20MA/1V
A3CR30 1901-0044 DIODE:SILICON 20MA/1V
A3CR31 1901-0044 DIODE:SILICON 20MA/1V
A3CR32 1901-0044 DIODE:SILICON 20MA/1V
A3CR33 1901-0044 DIODE:SILICON 20MA/1V
A3CR34 1901-0044 DIODE:SILICON 20MA/1V
A3CR35 1901-0044 DIODE:SILICON 20MA/1V
A3CR36 1901-0044 DIODE:SILICON 20MA/1V
A3CR37 1901-0044 DIODE:SILICON 20MA/1V
A3CR38 1901-0044 DIODE:SILICON 20MA/1V
A3CR39 1901~0044 DIODE:SILICON 20MA/1V
A3CR40 1901-0044 DIODE:SILICON 20MA/1V
A3CR41 1902~0041 DIODE :BREAKDOWN 5.11V 5% 400MW
A3CR&2 1901-0049 DIODE:SILICON 50PIV
A3CR43 1901-0044 DIODE:SILICON 20MA/1V
A3CR44 1901-0044 DIODE:SILICON 20MA/1V
A3CR45 1902-0041 DIODE :BREAKDOWN 5.11V 5% 400MW
A3CR46 1901-0049 DIODE:SILICON 50PIV
A3CR47 1901-0044 DIODE:SILICON 20MA/1V
A3CR48 1901-0044 DIODE:SILICON 20MA/1V
A3CR49 190 1-0044 DIODE:SILICON 20MA/1V
A3CRS0 1901-0044 DIODE:SILICON 20MA/1V
A3CR51 190 1-0044 DIODE:SILICON 20MA/1V
A3CR52 1901-0044 DIODE:SILICON 20MA/1V
A3CR53 1901-0044 DIODE:SILICON 20MA/1V
A3CR54 1901-0044 DIODE:SILICON 20MA/1V

# See introduction to this section for ordering information
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Section V Model 8745A
Table 5-1. Reference Designation Index (Contd)

Dl:gg;:rt‘i%% ¢ Part No. Description # Note
A3CRS55 1902-3290 DIODE BREAKDOWN:SILICON 31.6V 5%
A3CR56 1901-0049 DIODE:SILICON 50PIV
A3CR57 1901-0049 DIODE:SILICON 50PIV
A3CRS58 1902-3290 DIODE BREAKDOWN:SILICON 31.6V 5%
A3Q1 1853-0020 TRANSISTOR:SILICON PNP
A3Q2 1854-0071 TRANSISTOR:SILICON NPN
A3Q3 1853-0020 TRANSISTOR:SILICON PNP
A3Q4 1854-0071 TRANSISTOR:SILICON NPN
A3Q5 1853-0020 TRANSISTOR:SILICON PNP
A3Q6 1854-0071 TRANSISTOR:SILICON NPN
A3Q7 1854-0071 TRANSISTOR:SILICON NPN
A3Q8 1854--0071 TRANSISTOR:SILICON NPN
A3Q9 1853-0020 TRANSISTOR:SILICON PNP
A3Ql0 1853-0020 TRANSISTOR:SILICON PNP
A3Q11 1854-0039 TRANSISTOR:SILICON 2N3053
A3Q12 1853-0027 TRANSISTOR:SILICON PNP
A3Q13 1854-0039 TRANSISTOR:SILICON 2N3053
A3Ql4 1853-0027 TRANSISTOR:SILICON PNP
A3Q15 1853-0027 TRANSISTOR:SILICON PNP
A3Q16 1854~-0071 TRANSISTOR:SILICON NPN
A3Q17 1853-0027 TRANSISTOR:SILICON PNP
A3Q18 1854-0071 TRANSISTOR:SILICON NPN
A3Q19 1854~0071 TRANSISTOR:SILICON NPN
A3Q20 1854-0071 TRANSISTOR:SILICON NPN
A3Q21 1854-0071 TRANSISTOR:SILICON NPN
A3Q22 1854-0071 TRANSISTOR:SILICON NPN
A3Q23 1854—-0071 TRANSISTOR:SILICON NPN
A3Q24 1854-0071 TRANSISTOR:SILICON NPN
A3Q25 1854-0071 TRANSISTOR:SILICON NPN
A3Q26 1854-0071 TRANSISTOR:SILICON NPN
A3Q27 1854-0071 TRANSISTOR:SILICON NPN
A3R1 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R2 0698-0083 R:FXD MET FLM 1.96K OHM 12 1/8W
A3R3 0698-3155 R:FXD MET FLM 4.64K OHM 12 1/8W
A3R4 0758-0015 R:FXD MET OX 220 OHM 5% 1/2w
A3RS 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3R6 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W
A3R7 0758-0015 R:FXD MET OX 220 OHM 5% 1/2W
A3RS8 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3RS 0698-3155 RsFXD MET FLM 4.64K OHM 1% 1/8W
A3R10 0758-0015 R:FXD MET OX 220 OHM 5% 1/2W
A3R11 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3R12 0698-3155 R:FXD MET FLM 4.64XK OHM 12 1/8W
A3R13 0758-0015 R:FXD MET OX 220 OHM 5% 1/2W
A3R1l4 0758-0043 R:FXD MET OX 1800 OHM 5% 1/2W
A3R1S 0758-0015 R:FXD MET OX 220 OHM 5% 1/2W

# See introduction to this section for ordering information




Model 8745A Section V
Table 5-1. Reference Designation Index (Contd)

n%itéﬁj?ﬁfn @& Part No. Description # Note
A3R16 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A3R17 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A3R18 0758-0015 R:FXD MET OX 220 OHM 5% 1/2W
A3R19 0758-0043 RsFXD MET OX 1800 OHM 5% 1/2Ww
A3R20 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3RZ21 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3R22 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R23 0758-0004 R3FXD MET OX 2700 OHM 5% 1/2w
A3R24 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R25 0757-0438 RsFXD MET FLM 5.11K OHM 1% 1/8W
A3R26 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A3R27 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8BW
A3R28 0758-0004 R3FXD MET OX 2700 OHM 5% 1/2W
A3R29 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R30 0757-0442 R:FXD MET FiM 10.0K OHM 1Z 1/8W
A3R31 0698-3150 R:FXD MET FLM 2.37K OHM 1% 1/8W
A3R32 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8K
A3R33 0758-0004 R:FXD MET OX 2700 OHM 5% 1/2W
A3R34 07570442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R35 07570442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R36 0698-3150 R:FXD MET FLM 2.37K OHM 1% 1/8W
A3R37 0698~3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A3R38 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
A3R39 0T57—-0442 R:FXD MET FLM 10.0K DHM 12 1/8W
A3R40 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
A3R41 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A3R42 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
A3R43 0757-0442 R:FXD MET FLM 10.0K DOHM 1% 1/8W
A3R44 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
A3R45 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A3R46 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
A3R47 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R48 0698-3156 R:FXD MET FLM l4.7K OHM 1% 1/8W
A3R49 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A3R50 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
A3RS5 1 0T57—-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R52 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
A3R53 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A3RS54 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A3R5S 0757-0438 R:FXD MET FLM 5.11K DHM 1% 1/8W
A3R56 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W
A3RS57 0698-0083 R3sFXD MET FLM 1.96K OHM 1% 1/8W
A3RSS8 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A3R59 0758-0003 R:FXD MET OX 1000 OHM 5% 1/2W
A3R60 0757—-0460 R:FXD MET FLM 61.9K OHM 1% 1/8W
A3R61 0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W
A3R62 0757~0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R63 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W
A3R64 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W

# See introduction to this section for ordering information
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Section V Model 8745A

Table 5-1. Reference Designation Index (Contd)

D‘:i%;;:?i%en @ Part No. Description # Note
A3R6S 0757-0438 R:FXD MET FLM S5.11K OHM 1% 1/8W
A3R66 0758-0003 R:FXD MET OX 1000 OHM 5% 1/2w
A3R67 0757-0460 R:FXD MET FLM 61.9K OHM 1% 1/8W
A3R68 0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W
A3R69 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R70 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A3RT1 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A3RT2 0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W
A3R73 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3R74 0758~0063 R3FXD MET OX 1600 OHM 5% 1/2w
A3R75 0757-0200 R:FXD MET FLM 5.62K OHM 1% 1/8W
A3R76 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W
A3R77 0683-3615 R:FXD COMP 360 OHM 5ZX 1/4W
A3R78 0698-0083 RsFXD MET FLM 1.96K OHM 1X 1/8W
A3R79 0757-1078 R:FXD MET FLM 1.47K OHM 1ZX 1/2W
A3R80 0757-0814 R:FXD MET FLM 511 OHM 1% 1/2W
A3R81 0757-0458 R3FXD MET FLM 51.1K OHM 1% 1/8K
A3R82 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A3R83 0758-0034 R:FXD MET OX 2400 OHM 5% 1/2W
A3R84 0758-0034 R:FXD MET OX 2400 OHM 5% 1/2w
A3RS85 0698-0083 R:FXD MET FLM 1.96K OHM 13 1/8W
A4 08745~-6057 ASSY:INTERCONNECT
A4XA2 1251-0213 CONNECTOR-PC 15 CONTACTS
A4XA3 1251—-1886 CONNECTOR:zPC 30 CONTACTS
A5 08745-6024 ASSY:BIAS FILTER
ASC1 0180-221¢0 CsFXD AL ELECT 2 UF +50-10% 150VDCW
ASC2 0180-2210 CsFXD AL ELECT 2 UF +50-10% 150VDCW
A5C3 0180-2210 C:FXD AL ELECT 2 UF +50-120% 150VDCW
AS5C4 0180-2210 CsFXD AL ELECT 2 UF +50-10% 150VDCW
ASR1 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4wW
AS5R2 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4w
A6 08745-6001 ASSY:LINE STRETCHER
A7 3106-0005 SWITCH:COAXIAL SPDT 24V

08745~-0039 BRACKET SUPPORT

08745-0041 BAR:CLAMPING
A8 3106-0005 SWITCH:COAXIAL SPDT 24V

08745-0019 BRACKET :SUPPORT

08745-0042 BAR:CLAMPING
A9 08745-6102 ASSY:RF SOURCE RELAY
AlD 08745-6102 ASSY:RF SOURCE RELAY
All 08745-6103 ASSY:INPUT RF SOURCE RELAY
Cl 0180~0369 C:FXD ELECT 2800 UF +75-10% 60VDCW

# See introduction to this section for ordering information
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Model 8745A

Table 5-1. Reference Designation Index (Contd)

Section V

Reterence

Designation @ Part No. Description # Note
C2A 0150-0119 C:FXD CER 2 X 0.01 UF 20% 250WVAC
c28 PART OF C2A
DC1 08745-6009 DIRECTIONAL COUPLER(PAIR)
08745-0040 SUPPORT BRACKET:REAR
087452055 GU IDE :FRONT
087452054 CLAMP EQUALIZER:REAR
DC2 PARTY OF DC1
DS1 2140-0052 LAMP:GLOW
Fl 2110~-0336 FUSE:CARTYRIDGE 0.8 AMP 250V SLOW-BLOW(230V)
2110-0340 FUSE:CARTRIDGE 0.4 AMP SLOW BLOW
Ji 1251-0085 CONNECTOR:FEMALE 36—PIN MINAT
J2 1251-0148 CONNECTOR:AC 3-PRONG MALE
Pl 1251-2261 CONNECTOR:PC 15 PIN
Ql 1854-0072 TRANSISTOR:SILICON NPN 2N3054
08745-0043 BRACKETsHEAT SINK (BLACK)
0340-0092 INSULATOR:FEED-THRU
08745-0044 BAR:CLAMPING
1200-0092 BUSHING:TRANSISTOR
R1 0683-4735 R:FXD COMP 47K OHM 5% 1/4W
Si 3101-1248 SWITCH:PUSHBUTTON SPDT
S2 3101-1234 SWITCH:SLIDE DPDT
Tl 9100-2728 TRANSFORMER :24. 4V
0380-0719 STANDOFF:8-32 TAP
08745-0037 BRACKET:SUPPORT
Wl 8120-1348 CABLE ASSY:POWER CORD
W2 08745-20062 ASSY:CABLE TEST OUT TO A7
5040-0273 INSULATOR:RF CONNECTOR
08742-2022 PIN:FEMALE
08745~-2047 TERMINATOR:HYBRID
W3 08745-2038 ASSY:CABLE (REF OUT TO A6)
5040-0273 INSULATOR:RF CONNECTOR
08742-2022 PINSFEMALE
08745~-2047 TERMINATOR: HYBRID
Wé 08745-2035 ASSY:CABLE A7 TO DC1
W5 08745-2036 CABLE ASSY
A7 TO DC2
Wo NOT ASSIGNED
W7 08745-2035 CABLE ASSY
A8 TCO DC1
w8 08745-2036 CABLE ASSY:A8 TO DC2
W9 08745-2034 CABLE ASSY:A9 TO All
W1i0 08745~2033 CABLE ASSY:Al0 TO All
W11l 08745-20060 CABLE ASSY:A8 TO REAR PANEL
W12 08745-20064 CABLE ASSY:REAR PANEL COAXIAL LINK
W13 08745~20063 CABLE ASSY:REAR PANEL TO Ab
XF 1 1400-0084 FUSEHOLDER: EXTRACTOR POST TYPE

# See introduction to this section for ordering information



Model 8745A

Table 5-1. Reference Designation Index (Contd)

Section V

‘Reference

Designation @ Part No. Description # Note
C2A 0150-0119 C:FXD CER 2 X 0.01 UF 20% 250WVAC
c28 PART OF C2A
DCl1 08745-6009 DIRECTIONAL COUPLER(PAIR)
087450040 SUPPORT BRACKET:REAR
08745-2055 GU IDE :FRONT
08745-2054 CLAMP EQUALIZER:REAR
DC2 PART OF DC1
DS1 2140-0052 LAMP:IGLOW
Fl 2110-0336 FUSE:CARTRIDGE 0.8 AMP 250V SLOW-~-BLOW(?230V)
2110-0340 FUSE:CARTRIDGE 0.4 AMP SLOW BLOW
J1 1251-0085 CONNECTOR:FEMALE 36—PIN MINAT
J2 1251-0148 CONNECTOR:AC 3-PRONG MALE
Pl 1251-2261 CONNECTOR:PC 15 PIN
Q1 1854-0072 TRANSISTOR:SILICON NPN 2N3054
087450043 BRACKET:HEAT SINK (BLACK)
0340-0092 INSULATOR:FEED-THRU
08745-0044 BAR:CLAMPING
1200-0092 BUSHING:TRANSISTOR
R1 0683-4T735 R:FXD COMP 47K OHM 5% 1/4W
S1 3101~-1248 SWITCH:PUSHBUTTON SPDT
S2 3101-1234 SWITCH:SLIDE DPDT
Tl 9100-2728 TRANSFORMER :24. 4V
0380-0719 STANDOFF:8-32 TAP
08745-0037 BRACKET:SUPPORT
W1l 8120-1348 CABLE ASSY:POWER CORD
W2 08745-20062 ASSY:CABLE TEST OUT TO A7
5040-0273 INSULATOR:RF CONNECTOR
08742-2022 PIN:FEMALE
08745-2047 TERMINATOR:HYBRID
W3 087452038 ASSY:CABLE (REF DUT TO A6)
5040-0273 INSULATOR:RF CONNECTOR
08742-2022 PIN:FEMALE
08745-2047 TERMINATOR:HYBRID
W4 08745-2035 ASSY:CABLE A7 TO DCl
W5 08745-2036 CABLE ASSY
A7 TO DC2
wWo NOT ASSIGNED
W7 08745-2035 CABLE ASSY
A8 TO DC1
W8 08745-2036 CABLE ASSY:A8 TO DC2
w9 08745-2034 CABLE ASSY:zA9 TO All
W10 08745-2033 CABLE ASSY:AlO TO All
Wil 08745-20060 CABLE ASSY:A8 TO REAR PANEL
W12 08745-20064 CABLE ASSY:REAR PANEL COAXIAL LINK
W13 08745-20063 CABLE ASSY:REAR PANEL TO Ab
XF1 1400-0084 FUSEHOLDER: EXTRACTOR POST TYPE

# See introduction to this section for ordering information




Section V Model 8745A
Table 5-1. Reference Designation Index (Contd)
Dliifigﬁi?ﬁfn @ Part No. Description # Note
Figure 5-1. Cabinet Parts
1 REFER TO FIGURE 5-2 MODEL 8745A FRONT PANEL ASSY
2 08745~2028 BRACE: TOP
3 08745-0008 TOP COVER ASSY
2370-0013 SCREW:SST FLAT HD PHL DR 6-32 X 3/8"
4 08745-00048 SUB-DECK
5 08745-0018 FILLER PIECE SIDE FRAME
6 08745-0016 FILLER PLATE
7 08745-0013 COVER: TOP REAR CORNER
8 08745-00046 REAR PANELCUNITS EQUIPPED W/COAXIAL LINKD
08745-0017 REAR PANEL(UNITS NOT EQUIPPED W/COAXIAL LINK)
9 08745-2002 FRAME ASSY
10 5060-0222 HANDLE ASSY
11 5060-0766 RETAINER:HANDLE ASSY
2550-0016 SCREW:SST BH 8-32 X 5/16"
12 5000-0098 REAR SIDE COVER(NON PERFORATED)
2370-0020 SCREW:SST FH PHL DR 6-32 X 3/16"
13 5000-0099 FRONT SIDE COVER(PERFORATED)
14 5060-0767 FOOT ASSY
15 5000~-0051 PLATE~FLUTED ALUMINUM
16 08745-0009 BOTTOM COVER ASSY
2370-0013 SCREW:SST FLAT HD PHL DR 6-32 X 3/8"
6960-0002 PLUG HOLE:0.5" DIA
17 1490-0030 STAND: TILT
18 5060-0775 KIT:RACK MOUNT

# See introduction to this section for ordering information




Model 8745A Section V
Table 5-1. Reference Designation Index (Contd)
Reference .
Designation @ Part No. Description # Note
Figure 5-2. Front Panel Assy
1 08745-2001 PANEL FRAME:TOP-BOTTOM
2 08745-2020 TRIM:UPPER FRAME
3 08745-2019 TRIM: LOWER FRAME
4 0370-0766 END CAP:RIGHT
5 0370-0767 PUSHBUTTON:SWITCH, GRAY
6 0370-0802 LENS : PUSHBUTTON
7 5000-6453 LABEL: PUSHBUTTON(B)
5000-6452 LABEL: PUSHBUTTONCAD
5000-6400 LABEL: PUSHBUTTON(S11)
5000-6401 LABEL: PUSHBUTTON(S12)
5000-6402 LABEL:PUSHBUTTON(S21)
5000-6403 LABEL: PUSHBUTTON(S22)
8 0370-0765 END CAP:LEFT
9 6960-0010 PLUG HOLE:0.625"DIA
10 5040-0204 BEZEL: COUNTER
11 08745-00047 FRONT PANEL

# See introduction to this section for ordering information
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Model 8745A

Section V
Table 5-1. Reference Designation Index (Contd)
D}iesgg;g'tli%en @ Part No. Description # Note
Figure 5-3. Line Stretcher Assy Parts
1 0370-0149 KNOB ASSEMBLY
2 08740-2092 ADAPTER:SHAFT
3 08741~-2004 BEARING:PINION GEAR
L 08742-2007 GEAR:PINION
3030-0060 SCREW:SET 2-56 X 1/8
5 0510-0005 RING:RETAINING
6 08741-2024 DRIVE SHAFT
7 08741-6001 LEAD SCREW ASSEMBLY
3030-0022 SCREW:SET 6-32 X 1/8
08741-2022 LEAD SCREW HOUSING AND BUSHING
0520-0003 SCREW:RND HD 2-56 X 3/8
2190-0014 LOCKWASHER: 2-56
1410~0169 BEARING:BALL 0.250 ID X 0.625 0D
8 2520-0001 SCREW:RND HD 8~32 X 1/4
9 2360-0004 SCREW:RND HD 6-32 X 5/16
3050-0100 WASHER: 6-32 X 3/8
08740-0005 WASHER:SHIM CLUTCH
10 1430-0356 GEAR:BEVEL
11 5020-0392 WASHER: SPRING
12 5020-0233 COLLAR:BRASS
3030-0001 SCREW:SET 8-32 X 3/16
624B-59C-5 BUSHING
13 1460-0019 SPRING: COMPRESSION
14 0510-0053 RING:GRIP
15 1140-0008 END WHEEL
16 1140-0007 NUMBER WHEEL
17 1140-0009 UNIT WHEEL
1480-0072 PIN
18 1430~0035% GEAR:PINION
08740-2014 SHAFT:IDLER
19 08745-2025 THUMB WHEEL
3p30-0033 SCREW:SET 6-32 X 3/16
20 08742-2008 SHAFT:COUNTER

# See introduction to this section for ordering information




Model 8745A Section V
Table 5-1. Reference Designation Index (Contd)
Reference .
Designation & Part No. Description # Note
Figure 5-2. Front Panel Assy
1 08745-2001 PANEL FRAME:TOP-BOTTOM
2 08745-2020 TRIM: UPPER FRAME
3 08745-2019 TRIM: LOWER FRAME
& 0370-0766 END CAP:RIGHT
5 0370-0767 PUSHBUTTON: SWITCH, GRAY
6 0370-0802 LENS : PUSHBUTTON
7 5000-6453 LABEL: PUSHBUTTON(B)
5000-6452 LABEL: PUSHBUTTONCA)D
5000-6400 LABEL: PUSHBUTTON(S11)
5000-6401 LABEL:PUSHBUTTON(S12)
5000-6402 LABEL:PUSHBUTTON(S21)
5000-6403 LABEL:PUSHBUTTON(S22)
8 0370-0765 END CAP:LEFT
9 69606-0010 PLUG HOLE:0.625"DIA
10 5040-0204 BEZEL: COUNTER
11 08745-00047 FRONT PANEL

# See introduction to this section for ordering information

5-9



Model 8745A

Section V
Table 5-1. Reference Designation Index (Contd)
Dlteg;;z?i%: @ Part No. Description # Note

W N =

~N O

w0 0o

10

12

13
14
15

16
17

18

19

20

0370-0149
08740-2092
08741-2004
08742-2007
3030-0060

0510-0005
08741~-2024
08741~6001
3030-0022
08741~2022

0520-0003
2190-0014
1410-0169
2520-0001
2360-0004

3050-0100
08740~0005
1430-0356
5020-0392
5020-0233

3030-0001
624B-59C-5
1460-0019
0510-0053
1140-0008

1140-0007
1140-0009
1480-0072
1430-0035
08740-2014

08745-2025
3030-0033
08742~2008

Figure 5-3. Line Stretcher Assy Parts

KNOB ASSEMBLY
ADAPTER:SHAFT
BEARING:PINION GEAR
GEAR:IPINION
SCREW:SET 2-56 X 1/8

RING:RETAINING

DRIVE SHAFT

LEAD SCREW ASSEMBLY

SCREW:SET 6-32 X 1/8

LEAD SCREW HOUSING AND BUSHING

SCREW:RND HD 2-56 X 3/8
LOCKWASHER: 2-56

BEARING:BALL 0.250 ID X 0.625 OD
SCREW:RND HD 8-32 X 1/4&
SCREW:RND HD 6-32 X 5/16

WASHER:6-32 X 3/8
WASHER:SHIM CLUTCH
GEAR:BEVEL
WASHER:SPRING
COLLAR:BRASS

SCREW:SET 8-32 X 3/16
BUSHING

SPRING: COMPRESSION
RING:GRIP

END WHEEL

NUMBER WHEEL
UNIT WHEEL
PIN
GEAR:PINION
SHAFT:IDLER

THUMB WHEEL
SCREW:SET 6-32 X 3/16
SHAFT:COUNTER

5-10
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Model 8745A

Table 5-1. Reference Designation Index (Contd)

Section V

Reference
Designation

& Part No.

Description #

Note

0590-0035
08745-2021
2950-007¢
2190-0493
08741~-2010
5040-0306
1250-0816

08745-2047

Ny

Figure 5-4. REFERENCE and TEST Channel Output and Coaxial Link Connector Parts

NUT:CLAMP SST FOR 1/4" SHAFT
CABLE: TERMINATOR

NUT:HEX 5/8-24 THREAD

WASHER: FLAT FOR 5/8" DIA SHAFT
CENTER CONDUCTOR: TERMINATOR
BEAD

CONTACT:HOLDER

CONNECTOR BODY:SST

# See introduction to this section for ordering information
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Section V

Table 5-2. Replaceable Parts

Model 8745A

@ Part No. Description # Mfr. Mir. Part No. TQ
0150-0119 C:FXD CER 2 X 0.01 UF 20% 250WVAC 56289 36C219A 1
0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 TA 4
0180-0097 C:FXD ELECT 47 UF 10% 35VDCW 56289 | 150D476X903552 1
0180—0329 C:FXD ELECT 2800 UF +75~-10% 60VDCW 56289 D39823 1
0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210 4
0340-0092 INSULATOR: FEED-THRU 98291 FT-E-12 1
0370-0767 PUSHBUTTON:SWITCH, GRAY 28480 0370-0767 1
0370-0802 LENS : PUSHBUTTON 28480 0370-0802 1
0380-0719 STANDOFF:8-32 TAP 00000 0BD 1
0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4wW 01121 CB 1055 2
0683-3615 R:FXD COMP 360 OHM 5% 1/4W 01121 CB 3615 1
0683-4735 R:FXD COMP 47K OHM 5% 1/4W 01121 CB 4735 1
0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W 28480 0698-0083 13
0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8wW 28480 0698-3136 1
0698-3150 R:FXD MET FLM 2.37K OHM 1% 1/8W 28480 0698-3150 2
0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W 28480 0698-3154 6
0698-3155 R:FXD MET FLM L4.64K OHM 1% 1/8W 28480 0698-3155 &
0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8Ww 28480 0698-3156 4
0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0698-3160 1
0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W 28480 0698-3443g 2
0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W 28480 0757-0199 4
0757-0200 R:FXD MET FLM 5.62K OHM 1% 1/8W 28480 0757-0200 1
0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W 28480 0757-0278 1
0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 0757-02789 1
0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280 3
0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 28480 0757-0438 9
0757-0442 R:FXD MET FLM 10K OHM 1% 1/8W 28480 0757-0442 13
0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W 28480 0757-0458 2
0757-0460 R:FXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460 2
0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8Ww 28480 0757-0462 2
0757-0814 R:FXD MET FLM 511 OHM 1% 1/2W 28480 0757-0814 1
0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W 28480 0757-1078 1
0758-0003 R:FXD MET OX 1000 OHM 5% 1/2W 28480 0758-0003 2
0758-0004 R:FXD MET OX 2700 OHWM 5% 1/2W 28480 0758-0004 3
0758-0015 R:FXD MET OX 220 OHM 5% 1/2W 28480 0758-0015 6
0758-0034 R:FXD MET OX 2400 OHM 5% 1/2W 28480 0758-0034 2
0758-0043 R:FXD MET OX 1800 OHM 5% 1/2W 28480 0758-0043 2
0758-0063 R:FXD MET OX 1600 OHM 5% 1/2W 28480 0758-0063 1
0764-0016 R:FXD MET FLM 1000 OHM 5% 2W 28480 0764-0016 1
0811-1666 R:FXD WW 1.0 OHM 5% 2W 28480 0811-1666 1
1200-0092 BUSHING: TRANSISTOR 02735 495334 1 1
1251-0085 CONNECTOR: FEMALE 36-PIN MINIATURE 28480 1251-0085 1
1251-0148 CONNECTOR: AC 3-PRONG MALE 28480 1251-0148 1
1251-0213 CCNNECTOR:PC 15 PIN 28480 1251-0213 1
1251-1886 CONNECTOR:PC 30 CONTACTS 28480 1251-1886 1
1251-2261 CONNECTOR:PC 15 PIN 76530 250-15-30-210 1
1400-0084 FUSEHOLDER: EXTRACTOR POST TYPE 79515 342014 1
1853-0020 TRANSISTOR:SILICON PNP 28480 1853-0020 5
1853-0027 TRANSISTOR:SILICON PNP 28480 1853-0027 &
1854-0039 TRANSISTOR:SILICON 2N3053 02735 2N3053 3
1854-0071 TRANSISTOR:SILICON NPN 28480 1854-0071 18
1854-0072 TRANSISTOR:SILICON NPN 2N3054 02735 2N3054 1
1901-0044 DIODE:SILICON 20MA/1V 28480 1901-0044 45
1901-0049 DIODE:SILICON 50PIV 28480 1901-0049 8
1902-0041 D1ODE BREAKDOWN:5.11V 5% LOOMW 28480 1902-0041 2
1902-0679 DIODE BREAKDOWN:17.4v 5% 28480 1902-0679 4
1902-3193 DIODE BREAKDOWN:13.3V 5% 28480 1902-3139 1
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Model 8745A Section V
Table 5-2. Replaceable Parts (Contd)

@ Part No. Description # Mfr. Mfr. Part No. TQ
1902-3290 DIODE BREAKDOWN:SILICON 31.6V 5% 28480 1902-3290 2
2110-0336 FUSE:CARTRIDGE 0.8 AMP 250V SLOW-BLOW 714004{ MDL 8/10 1
2110-0340 FUSE:CARTRIDGE 0.4 AMP SLOW BLOW 71400 MDL 4/10 1
2140-0052 LAMP :GLOW 82047 | AlH 1
2140-0300 LAMP : INCANDESCENT 1BV 0.04A 24455 | 71370 6
3101-1234 SWITCH:SLIDE DPDT 82389 | 11A-1242 1
3101-1248 SWITCH:PUSHBUTTON SPDT 87034 | 53-55480-121/AIH 1
3106-0005 SWITCH:COAXIAL SPDT 24V 28480 | 3106-0005 2
5000-6400 LABEL :PUSHBUTTON (S11) 28480 | 5000-6400 1
5000-6401 LABEL:PUSHBUTTON (S12) 28480 5000-6401 1
5000-6402 LABEL :PUSHBUTTON (S21) 28480 | 5000—6402 1
5000-6403 LABEL :PUSHBUTTON (522) 28480 | 5000-6403 1
5000-6452 LABEL:PUSHBUTTON (A) 28480| 5000-6452 1
5000-6453 LABEL : PUSHBUTTON (B) 28480 | 5000-6453 1
5040-0273 INSULATOR :RF CONNECTOR 28480 5040-0273 2
6960-0002 PLUG:HOLE FOR 1/2" DIA 76530! $S-48152 1
6960-0010 PLUG:HOLE FOR 5/8" DIA 76530| S$S-48172 1
8120- 1348 CABLE ASSY:POWER CORD 28480 | 8120-1348 1
9100-2728 TRANSFORMER :24.4V 28480 | 9100-2728 1
08742-2022 PIN:FEMALE 28480| 08742-2022 2
08745-0019 BRACKET:SUPPORT 28480| 08745-0019 1
08745-0037 BRACKET: SUPPORT 28480 | 08745-0037 1
08745-0039 BRACKET SUPPORT 28480 | 08745-0039 1
08745-0040 SUPPORT BRACKET:REAR 28480 | 08745-0040 1
08745-0041 BAR : CLAMP ING 28480 | 08745-0041 1
08745-0042 BAR :CLAMP ING 28480 | 08745-0042 1
08745-0043 BRACKET:HEAT SINK (BLACK) 28480 ( 08745-0043 1
08745~0044 BAR:CLAMP ING 28480 | 08745-0044 1
08745-2033 CABLE ASSY:Al0 TO All 28480| 08745-2033 1
08745-2034 CABLE ASSY:A9 TO All 28480 | 08745-2034 1
08745-2035 CABLE ASSY 28480 | 08745-2035 2
08745-2036 CABLE ASSY:A8 TO DC2 28480 | 08745-2036 1
08745-2047 TERMINATOR:HYBRID 28480| 08745-2047 2
08745-2054 CLAMP EQUALIZER:REAR 28480 | 08745-2054 1
08745-2055 GUIDE:FRONT 28480 | 08745-2055 1
08745-6001 ASSY:LINE STRETCHER 28480| 08745-6001 1
08745-6003 JUMPER WIRE:VIOLET 28480 | 08745-6003
08745-6009 DIRECTIONAL COUPLER (PAIR) 28480 08745—-6009 1
08745-6024 ASSY:BIAS FILTER 28480 | 08745-6024 1
08745-6053 ASSY:RELAY DRIVE 28480| 08745-6053 1
08745-6056 ASSY:POWER SUPPLY 28480| 08745-6056 1
08745-6057 ASSY: INTERCONNECT 28480 08745-6057 1
08745-6058 ASSY:S—PARAMETER SWITCH 28480| 08745-6058 1
08745-6102 ASSY:RF SOURCE RELAY 28480} 08745-6102 1
08745-6103 INPUT RF SOURCE RELAY 28480 08745-6103 1
08745-20060 CABLE ASSY:A8 TO REAR PANEL 28480| 08745-20060 1
08745-20062 CABLE ASSY:TEST OUT TO A7 28480| 08745-20062 1
08745-20063 CABLE ASSY:REAR PANEL TO A6 28480| 08745-20063 1
08745-20064 CABLE ASSY:REAR PANEL COAXIAL LINK 28480| 08745-20064 1

# See introduction to this section for ordering information
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Code
No.

09145
09250
09353
09569

09922
10214

10411
10646
11236
11237

11242
11312
11314
11453
11334
171

nmnm
11870
12040
12136
12361
12874

12697
12728
12859
12881
12930
12954
13018
13103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15106
15203
15287
15281
15558

15566
15631
15172

15801
15818
16037
16179
16352
16585
16688

16758
17109
17474
17554
17675
17745
1785¢

Model 8745A

Manufocturer Address

Tech. ind.

Electro Assembises, Inc.

C & K Components inc.

Mallory Battery Co. of

Canada, Lta.

Burndy Corp.

General Transistor Western Corp.

Los Angeies, Calif,
Berketey, Calif.

Niagata Falls, N.Y,

Beme, Ind.

Inc. Atohm Elect. Burbank, Calif.
Chicago, Iil.

Newton, Mass.

Totonto, Ontano, Canada
Norwalk, Conn.

Ti-Tal, inc.
Carborundum Co.
CTS of Berne, Inc.
Chicago Telephone of California, Inc.
So. Pasadena, Calif.
Waltham, Mass.
Palo Alto, Cahf.
Downey, Calif.
Jamaica, N.Y,
Losta Mesa, Calif.
General instiument Corp., Semiconductor

Bay State Electronics Corp.
Tetedyne tnc. ., Microwave Drv.
Nationa! Seal

Precision Connector Corp.
Duncan Electronics inc.

Div., Products Group Newark, N.J.
Impenial Electronic, Inc. Buena Park, Calif.
Melabs, Inc Pato Alto, Cafif.
National Semiconductor Banbury, Conn.
Philadeiphiz Handle Co. Camden, N. ..

Grove Mfg. Cc., Inc.
Gulton Ind. Inc. Data System Div.
Albuquerque, K. M.
Dover, N.H.
W. Haven, Conn.
Tokyo, Japan
Cilark, N.J.
Newport Beach, Calif.
Scottsdaie, Arizona
Witchita, Kansas

Shady Grove, Pa.

Clarostat Mig. Co.
Eimar Filter Corp.
Nippon Electnic Ce., Ltd.
Melex Etectronics Corp.
Delta Semiconductor Inc.
Drckson Eiectronics Corp.
Auco Supply Ce., Inc
Theimoltoy Dallas, Texas
Teieiunken (GmbH) Hanover, Germany
Midtand-Wreght Div. of Pacific Industnies, iac.
Kansas City, Kansas
Newbury Park, Calif.
Santa Monica, Calif.
Conshohocken, Pa.
of tnt. Telephone
Wwest Palm Beach, Fla.
toveland, Colo.
Newaik, N.J.
Corning, N.Y.
San Gabriel, Calif.
San jose, Calif.
Little Falis, N.J.
New York, N.Y.
Northridge, Calif.
N. Hollywood, Calil.

Sem-Tech
Calif. Reststor Corp
American Components, inc
ITT Semiconauctor, A Div
& Telegrapn Coip.
Hewletl-Packard Company
Cornell Dubirer Etectric Corp.
Corning Glass Works
Electso Cube tnc.
Wilhams Mtg. Co.
The Sphere Cc.. Inc
Webster Etectronics Co.
Scronics Corp
Adjustable Bushing Co.
Micron Etectrontcs
Garden Cily, Long island, N. Y.
Amprobe tnst. Corp. Lynbrook, N.Y.
Cabietronics Costa mesa, Calif.
Twentieth Century Coil Spring Co.
Santa Ciara, Calif.
Framingham, Mass.
Mt View, Catif.

Fenwal Elect. Inc.
Ameico Inc

Spruce Pine Mica Co. Spruce Pine, N.C.
Omni-Spectra inc. Farmington, Mich.
Computer Diode Corp. Lodi, N.J.

Boots Aircraft Nut Corp. Pasadena, Calif.
ideal Prec. Meter Co., Inc.
De Jur metei Div. Brooklyn, N.Y.
Delco Radio Div. of G.M. Corp. Kokoma, ind.
Canoga Park, Calif.
Mountain View, Calif.
Biddetord, Ma.
Akron, Ohio
No. Hollywood, Calif.
Sunnyvale, Calif.

Thermonetics Inc.

Tranex Company
Components Inc

Hamlin Metal Products Corp
Angstrohm Prec. Inc.
Sthconix inc.

Section V
TABLE 5-3.
CODE LIST OF MANUFACTURERS
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
{Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.
Code Code
No.  Monufocturer Address No.  Manufocturer Address
00000 U.S.A. Common Any suppiier of U.S, 05245 Components Cotp Chicago, [H.
00136 McCoy Electronics Mount Holly Springs, Pa. 05277 Wwestinghouse Etectric Cotp
00213 Sage Electronics Cofp. Rochester, N.Y. Semi-Conductor Dept. Youngwood, Pa.
00287 Cemco Inc. Dansetson, Conn. 05347 Ultronix, Inc. San Mateo, Calif.
00334 Humidia! Colton, Calif. 05337 Unton Carbsde Corp., Etect. Div.
00348 Microtron Co., Inc. Vatley Stream, N.Y, New York, N.Y.
00373 Gariock Iac Cherty Hill, N.J. 05574 Vixing Ind. Inc Canoga Park, Calit.
00656 Aerovox Corp. New Bedford, Mass. 05593 icore Electro-Plastics inc. Sunnyvale, Calif.
00775 Amp. Inc. Hatnsburg, Pa. 05616 Cosmo Plastic
00781 Awcratt Radio Cotp. Boonton, N.J. (c-o Efectrical Spec. Co.) Cieveland, Ohie
00809 Croven Lic. Whitby, Ontarre Canada 05624 Barber Cotman Co. Rockford, [it.
05726 Tiften Qptical Co.
00815 Northern Engineenng Laboralonzs,Bl:‘c‘;"glon s Rosiyn Herghts, Long Isiand, N.Y.
00853 Sangamo Eiectnic Co., Pickens Div. 05729 Metro-Tel Corp. Westbury, N.Y.
Pickens, S.C. 05783 Stewart Engineening Co. Santa Cruz, Calif.
00866 Goe Engineening Co. City of industry, Cal. 05820 Wakeftetd Engineening tnc. Wakefield, Mass.
00891 Carl E. Holmes Cotp. Los Angeles, Calif. D6004 Bassick Co.. Div. of Stewart Wainer Corp.
00929 Microlab inc. Livingston, K. J. Raychen € R dB"dgeé’f’:l' g°|"_"“
01002 General Etectric Co., Capacitor Dept. 06090 Raychem Cotr. edwoot City, Calil.
Hudson Falis, N.Y 06175 Bausch and Lombd Optical Co. Rochester, N.Y.
01009 Alden Products Co Brocklon. Mass. 06402 E.T.A. Products Cc. of Amenica  Chicago, NI
01121 Allen Bradley Co. Miiwaukee, Wis. 06540 Amatom Electronic Hardware Co.. Inc.
01255 Litton industnes, inc. Beverly Hills, Calif. 06555 Besde Electical fnst lc"”’l Rochelle, N.Y.
01281 TRW Semiconductors, Inc. Lawndale, Calif. seoe Hleetneal Instument Lo o cook "
01295 Texas Instiuments, Inc., enacook, N.H
Transistor Products Div Dallas, Texas 06666 General Devices Cc.. inc. Indranapolis, Ind
01349 The Alhance Mfg. Co. Alliance. Ohio 06751 Components Inc., Anz. Div. Proenix, Ariz.
01536 Small Parts inc Los Angeles. Calif 06812 Tormngton Mig. Cc., West Div. van -
Pacific Relays, inc. van Nuys, Calif. an Nuys, Gall.
g::;g Gude'o‘rod Broys Silk Co New %,k N .Y 06980 Vanan Assocc. Eimac Diwv. San Carlos, Calif.
01930 Amerock Corp. ' Rockford. 111, 07088 Keivin Etectic Co van Nuys, Calif
01961 Pulse Engneenng Co Santa Clara, Calif. 07126 Digitsan C‘: Pasadena, Calil.
02114 Ferroxcube Corp. of Amenca  Saugerties, N.Y. 7137 Transisto) Eiectronics Cotp. Minneapolis, Minn.
02116 Wheelock Signals. Inc. Long Branch, N.J. 7138 wes“"g"“szE'e“é'c Corp " .
02286 Cole Rubber and Plastics Inc.  Sunayvaie, Calif. ke F ‘Eiecuogi,' ube Liv " ;“”:- Ny
02660 Amphenol-Borg Electronics Corp.  Broadview, 11l ¢7148 Firmonm Corc. ew York. N.Y.
02735 Radio Corp. of Amenica, Semiconductor £7233 Cincen-Grapnis Cc City of Industry, Calif.
and Mateals Div. Somesvilie, N.J. 07256 S::con Transistor Lor Carte Place, N.Y.
02771 Vocalime Co. of America, Inc. G261 Avnet Cor Cutver City. Calid.
0Id Saybrook. Conn (7263 Fairchilc Camera & Inst. Corp )
02777 Hopkins Engineering Co. San Fernandc. Calif. ey \ Semicongucior E“" Mountain View. Calif.
02875 Hudson Tool & Die Co Newatk, N.J. £7322 Minnesota Ruoper C: Minneapolis, Minr.
03508 G.E. Semiconductor Prod. Depl. Syracuse, N.Y. ‘q[aa’ Bricner C°"~_ T“?_ M’onlereyv Paik, Calit
03705 Apex Machine & Tool Co. Daylon, Ohio 07397 Syivamia Eiecl. Proc. Inc., M View QOperstions
03787 Eldema Cotp. Compton, Calit. Mountain View, Calif.
03815 Parker Seal Co Los Angeles, Calif. G7700 Techmical Wire Procucts inc. Cranford, N.J.
03877 Teansition Electric Corp. Wakefield, Mass. 07825 Bodwne Elect. Co. Chicage, ”1'-
03888 Pyrofiim Resistor Cc., Inc.  Cedar Knolis, N.J. 07810 Continental Device Corp, Hawthorne, Calif.
0395¢ Singer Co.. Diehl Div. 07933 Raytneon Mig. Co. .
Finderne Plant sumerviile, N.J. Semicongucter Dny Mountain View, Calif.
04009 Artow. Hart and Hegeman Elect. Co ' 07980 Hewtetl-Packard Cc., Boonton Radio Div.
: R Rockaway, N.J.
ttord . o
04013 Tauius Corp Lameae'n:irllé c;m] 08145 U.S. Engineenng Ce Los Angeles, Calif
04062 Arco Electronic inc. Great Neck. N.Y. gfgg: g"{"l-ssng':re‘:rcé’ Pomona. Calif.
04217 Essex Wne Los Angeies. Calit. ¢ “ ! Lmagala Falls, Ontatio, Canada
g:g:: :’n;?‘sl)llovnxs';:r;:!lTAue;:v(?: Myrtlewi::ﬁh“.gs.'% 02524 Deutsch Fastener Corp. Los Angeles, Calif.
’ T 08664 Bnstol Cc.. The Waterbury, Conn.
04404 Dymec Deviston of Hewlell»Packar:a(l::.AHo Calit 05717 Slozn Company sun Valley, Calif.
! : .. Ph .
0465] Syivama Electric Products, Miciowave 071 ITT Cannoe Electnic inc.. oem;nDune\;u Arizona
Device Div. Mountain View, Catit. 05727 National Raoic Lax. Inc Param.us N.J.
04673 Dakota Engr. inc. Culver City, Calif. 08792 CBS Electionics S;mconductov '
04713 Motorola, Inc., Semiconductor PloPdl;o:)r::; Anzona Operations. Div cf C.B.5. Inc.
! Lowell, Mass.
04732 Filtron Co., Inc. Westein Div. Culver City, Catif 06806 Ceneral Electric Cc. Mimat. Lamp Dept.
' . levetand, Oh
04773 Automatic Etectric Co. Northiake, 111 08964 Mel-Ram |n§|:nv:p:;‘ls' ?ndw
04796 Sequora Wure Co Reewgod City. ga:‘:' 08026 Babcock Relays Div Costa Mesa balit
04811 Precision Cotl Spring Co. | Monte, Calil. o . ‘7
04870 P.M. Molor Company Westchester, H1. 05134 Texas Capacitor Cc Houston, Texas
04913 Component Mfg. Service Co.
¥W. Bridgewater, Mass.
05006 Twentieth Century Plastics, Inc.
Los Angeies, Calit.
00015-4%
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TABLE 5-3.

CODE LIST OF MANUFACTURERS (Continued)

Model 8745A

Code

No.  Manufacturer Address
17870 McGraw-Edisor Co. Manchester, N.H.

18042
18083

18324
18476
18486
18583
18612
18873
18911
18315

13500

13589
19644
19701
20183
21226
21335
21520
23042
23783
20455

24655
24681
2479¢
26365
26462

2685
26992
27251
28480
28520
30817

33173
35434
36196

36287

37942
38543
40920
42190
43990
44555
46384
47504
48620

4995¢
5208%
52983
54294
55026
55933
55936

56137
56289
59446
59730
60741
61775

TS

Revisec

Power Design Pacific Inc. Paio Alto, Calif.
Cievtte Corp., Semiconductor Div.

Palo Alte, Calif.
Sunnyvale, Cahf.
Hotliston, Mass.

Signetics Corp.
Ty-Car Mfg. Co., Inc.

TRW Etect. Comp. Div. Des Plawmes, 1L
Curtis tnstrument, inc. Mt. Kisco, N.Y.
Vishay instiuments Inc. Malvern, Pa.

E.l. DuPon! and Co., inc. Witminglon, Del.
Durant Mtg. Co. Milwaukee, Wis.
Tne Bendix Corp., Navigation & Control Div.
Teterboro, N.J.
Thomas A. Edison industnes, Div. of
McGraw-Edison Co. West Orange, N.J.
Concoa Baidwin Park, Calif.
LRC Etectronics Horseheads, N.Y.
Eiectra Mig. Co Independence, Kansas
General Atronics Corp. Philadelphia, Pa.
Executone, Inc Long tstand City, N. Y.
Fatnir Bearing Co., The New Britain, Conn.
Fansteel Metalinrgicat Corp. N. Chicago, H!i
Texscan Cotp. tndianapotis, Ing.
Bustish Radio Edectrontcs Ltd.  Washington, D.C.
G.E. Lamp Division
Nela Park, Clevelancd, Ohic
General Radio Ce West Concord, Mass
Memco: inc., Comp. Div. Huntington, tnd.
Parelco Inc San Juan Capistrano, Calif.
Gries Reproducer Corp. New Rochelte, N.Y.
Grobe! File Co. of Amenca, inc.
Caristadt, K. J.
Hollister. Calif.
Lancaster, Pa.
Strattord, Conn
Palo Alto, Calif
Kentiworth, N.J.

Compac ‘Hollister Co.
Hamilton Watch Co.
Speciatires Mig. Co.. inc
Hewlett-Packard Co.
Heyman Mig. Co.
tnstiyment Specralties Cc.. Inc.
Little Fatts, N. 1.
Owensbore, Ky.
Chicago, Il

G.E. Recerving Tube Dept.
Lectrohm lnc.
Stanwyck Coil Products Ltd.
Hawkesbury, Ontanc, Canada
Cunningham, W.H. & Hill, Ltd.
Toronte Ontang: Canada

P.R. Mallory & Co. Inc. indianapoits, ing.

Mechanical Industnes Prod. Co. Akion, Ohio
Miniature Precision Beanngs, Inc.  Keene, N.H.
Muter Co. Chicage. Ili
C.A. Norgren Co. Englewood, Colo.
Onmite Mig. Co. Skoke, 111

Penn Eng. & Mig. Corp. Doylestown, Pa.
Poiaroid Corp. Cambndge. Mass.
Precision Thermometer & inst. Co
Seuthampton, Pa.
Waitham. Mass.
Westminster. Md.
Waltham, Mass.
Seima, N.C.

Microwave & Power Tube Div
Rowan Controlier Co.
Sanborn Company

Shaitcross Mig. Co.

Simpson Electric Co. Chicago, I,
Sonotone Coip Etmstord, N.Y.
Raytheon Co. Commercial Apparatus &

Systems Div. So. Norwalk, Cona
Spaulding Fibre Co.. incC Tonawanda, N.Y.
Sprague Electiic Co. North Adams, Mass.
Telex Corp Tulsa, Okla.
Thomas & Betts Ce. Elizadbetn, N.J.
Trplett Electircal Inst. Co. Biuftton, Ohio
union Switch and Signal, Div. of

Westinghouse A Brake Co Pittsburgh, Pa.

a:
Octoser. 196¢

62119
63743
64959
65092
66295
66346

70276
70308
70318

70417
70485
70563
70674
70803
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471
71482
71530

71616
11700
71707
71744
71785

71984
72136
72619
12656

712699
72765
72825
72928
72962
72964
72982
73061
73076
73138

73293

73445
73506
73559
73586
73682

73734
73743
13133
7384¢

Manufacturer Address

Owosso, Mich.
Mt Vernon, N.Y.

Universal Electne Co.
Ward-Leonard Electric Co.

Western Electric Ce., Inc. New York, N.Y.
Weston Inst. Inc. Weston-Newark Newark, N.J.
Wittek Mig. Co. Chicago, 1.

Minnesota Mining & Mfg. Co. Revere Mincom Div.

St. Paul, Minn.
Hartford, Conn.
New York, N. Y.

Allen Mig. Co.

Allied Contro!
Alimetal Sciew Product Co., Inc.
Garden City, N.Y.
Detrott, Mich.
Chicago, Il
Union City, K. J.
Minneapoiis, Minn.

Ampiex, Div. of Cheysier Corp.
Atiantic india Rubber Works, inc.
Ampente Co., Inc.
ADC Products inc.

Belden Mig. Co. Chicago, HI.
Bird Efectronic Corp. Cieveland, Ohio
Birnbach Radio Co. New York. N.Y.
Biiley Etectic Co., Inc. Ene, Pa.

Boston Gear Works Div. of Muriay Co.
of Texas Quincy, Mass.
Bud Radio, Inc. Willoughdby, Ohio
Cambrioge Thermionics Corp. Cambridge, Mass.
Camioc Fastener Corp. Paramus, K.}
Cardwell Condenser Corp.
Lindenhurst L. 1., N. Y.
Bussmann Mig. Div. of McGraw-Edison Co.
St. Lowis, Mo.
Chicago. Ili.
Pico-Rivera, Calif.
Elkhart, fnd.
Los Angeles, Catif.
Burbank, Calif.
Chicago, Il

Chicago Condenser Corp.
Calif. Spring Co., inc.
CTS Cotp.
ITT Cannon Electnc Inc.
Cnema, Div. Aefovex Corp
C.P. Clate & Co.
Centraiab Div. of Globe Union inc.

Milwaukee, Wis.

Commercea! Plastics Co. Chrcago. IiL.
Cornish Wire Co., The New York. N.Y.
Coto Coil Co., Inc Provigence. R. 1L
Chicago Meniature Lamp Works Chicago, ilI!.

Cinch Mig. Co., Howard B. Jones Div.

Chicage, IH.
Dow Corning Corp. Midiand, Mich
Eiectro Motive Mig. Cc.. inc. Wilhmantic, Conn.
Diatight Corp. Brookiyn, N.Y.
tndiana General Corp., Electromics Div.

Keasby, N.J.
Genera! instrument Corp.. Cap. Div. Newark, N.J.
Drake Mtg. Co Hatwood Heights, Iil.
Hugh H. Eby inc Philadelphia. Pa.

Gudeman Co. Chicago. It
Etastic Stop Nut Cerp. Union, N_J.
Robert M. Hadley Co. Los Angetes. Calf

Ene Technological Products, inc. Ene, Pa.
Hansen Mig. Cc., inc Priaceton, ind.
H.M. Harper Co Chicage. HI

of Beckman Inst, . inc.
Fullerton, Calif.
Hughes Products Division of Hughes
Aucraft Co Newport Beach, Calif.
Ampetex Etect Co. Hicksvilte, L.t., N.Y.
Oradley Semiconguctor Coip New KHaven. Cenn
Carling Etectiic, inc. Hartford, Conn.
Crrcle F Mfg. Co. Trenton. N.J.
George K. Garrett Co., Div. MSL
tndustnes Inc. Philadeiphia, Pa.

Helipot Div

Federal Screw Products Inc Chicago, 1.
Fischer Speciat Mfg. Co. Cincinnati, Ohio
General Incustties Co.. The Elyna. Ohto
Goshen Stamptng & Tool Co Goshen, Ind.

Code
No.

73899
73905
73957
14276
74455
74861
74868

74970
75042
15263
75378
75382
15818
75915
76005
76210
76433

76487
76493
76530

76545
76703
76854
17668

71075
17221

11252
17342

77630
17638

77764
77969
78189

18217
78283
78290
18424
18452
78471
78488
78493
78553
78790
78947
79136
19142
7925)
19727

79963
80031

80033
80120
80131

80207
80223
80248

80294
80411

From:

Section V

Monufacturer Address

JFD Edectromcs Corp
Jennings Radio Mig. Corp.
Groov-Pin Corp.

Brooklyn, N Y.
San Jose, Catif.
Ridgehield, N.J.

Signalite Inc. Neptune, N.J.
J.H. Wians, and Sons Winchester, Mass.
tndustriat Condenser Coip Chicago, It

R.F. Products Division of Amphenol-Borg
Etectronics Corp. Danbury, Conn.
E.F. Johnson Co. Waseca, Minn.

Internationai Resistance Co. Philacelphia. Pa.
Keystone Carbon Co., Inc. St. Maiys, Pa.
CTS Knights Inc. Sanawich, ili.
Kulka Etecirnic Cotporation ML Vernon, N.Y.
Leaz Electiic Mig. Co. Checago, (11,
Litiiefuse. inc Des Plaines, (Il
Lord Mig. Co. Ene, Pa.
C.¥W. Marwedel San Francisco, Calif.

Generat Instrument Corp., Micamoid Division
Newatk, N.J.
James Milten Mig. Co., inc. Malden, Mass.
J. W, Miler Co. Los Angeles, Calif.
Cinch-Monadnock, Div. of Umited Carr
Fastenes Coip. San Leandro, Calif.
Mueller Electric Co. Cieveland, Ohio
Nationa! Umion Newark, N.J.
Oak Manufactuting Co. Crystal Lake, (Il
The Bendix Corp.. Electrodynamics Div.
N. Hollywood, Calif.
Pacific Metals Ce San Francisco, Calit.
Phanostran instiument and Efectronic Co.
South Pasadena, Calif.
Philadeiphia Steel and Wire Coip.
Phrladelphia, Pa.
American Machine & Foundry Co. Potter
& Brumhield Div Princeton, ind.
TRW Etectronic Components Div. Camden, N.J.
General tnstiument Corp. . Rectifier Div.
Brooklyn, N.Y.

Resistance Products Co. Harnisburg, Pa.

Rubbetcraft Cotp. of Calif. Torrance, Calif.
Shakeproof Division of [Fhinots Tool Works

Elgrn, fit.
Stgma So. Bramtree, Mass.
Signal Indicator Corp New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Specialily Leather Prod. Co. Newark, N.J.
Thompson-Bremer & Co Chicago, IlI.
Tilley Mtg. Co. San Francisco, Calif.
Stackpoie Catbon Co. St. Mmarys, Pa,

Standard Thomson Corp.
Tinnerman Products, inc
Transformer Engineers
Ucinite Co
Waldes Kohinoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co.
Continental-Wirt Eiectronics Corp.

Phiiagelphia, Pa.
Zierick Mfg. Corp. New Rochelle, N. Y.
Mepco Division of Sessions Ciock Co.

Mornistown. N, J.

Waltham, Mass.
Cieveland, Ohio

San Gabriel, Calif.
Newtonvilie, Mass.
Long Istand City, N.Y.
Hartford. Conn
Chicago, HI.

Prestoie Corg Toiecs. Onic
Schnitzer Alloy Products Co Efizabeth, N.J.
Electrontc industries Association. Any brand

Tube meeting EfA Standards-Washington, DC.

Unimax Switch, Div. Maxon Etectrontcs Corp.
Wallingtord, Conn.

United Transtormer Corp New York, N.Y

Oxtord Etectric Corp Chicago, HI.

Boutns inc. Riverside, Calif.
Acro Div. of Robertshaw Controls Co
Columbus, Ohio
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TABLE 5-3.

CODE LIST OF MANUFACTURERS (Continued)

Section V
Code
No.  Monufacturer Address
80486 All Star Products inc. Detiance, Ohio
80509 Avery Label Co. Monrovia, Calif.
80583 Hammarund Co. . inc. Mars Hill, X.C.
8064C Stevens. Arnold, Co., inc. Boston, Mass.
80813 Dimco Gray Co. Dayton, Otio
81030 international nstruments Inc. Orange, Coan.
81073 Grayhill Co. LaGrange, ill.
81095 Tnad Transtormer Cotp. Venice, Caiif.
81312 Winchester Elec. Div. Litton ind., Inc.
Oakvilie, Conn.
81349 Military Specification . ... L.
81483 International Rectifier Corp. E| Segundo, Calif.
81541 Airpax Efectronics, Inc. Cambridge, Maryland
81860 Barry Controls, Div. Batry Wright Corp.
Watertown, Mass.
82042 Carter Precision Etectiic Co. Skokie, il
82047 Sperti Faraday inc., Copper Hewit!
Electric Div. Hoboken, N._J.
82116 Electnic Regulator Corp. Norwalk, Conn.
82142 Jetters Electromics Division of Speers
Catbon Co. Dy Bois, Pa.
8217¢ Fauchild Camera & inst. Corp. Space & Defense
System Div. Paramus, N.J.
82209 Maguire industnes, Inc. Greenwich, Conn.
82219 Sytvania Electric Prod. Inc.
Electronic Tube Division Emporium, Pa.
82376 Astron Covp. East Newark, Hasrison, N, J,
82389 Switcheratt, inc. Chicago. IlI.
82647 Metais & Controls inc. Spencer Products
Attieboro, Mass.
82768 Phillips-Advance Control Co. Joliet, 1lL
82866 Reseaich Products Coip. Madison, Wis.
82877 Rotron Mig. Co., inc. Woodstock, N.Y.
82893 Vector Electromic Co. Glendaie, Calif.
83014 Hartwell Corp Los Angeles, Calif.
83058 Carr fastener Co. Cambridge, Mass.
83086 New Hampshire Ball Bearing, inc.
Peterborough, N.H.
83125 Genera! Instrument Corp., Capacitor Div.
Darlington, $.C.
B314& ITT Wire and Cable Div. Los Angeles, Calil.
83186 Victory Eng. Corp. Springfield, K. 1.
83298 Bendix Corp., Red Bank Div. Red Bank, N.J.
83315 Hubbell Corp. Mundeiein, HI.
83324 Rosan Inc. Newport Beach, Calif.
83330 Smith, Herman H., Inc. Brooklyn, N.Y.
83332 Tech Labs Palisade's Paik, N.J.
83385 Centra! Screw Co. Chicago, 13l.
83501 Gavitt Wire and Cable Co.
Div. of Amerace Corp. Brookfreld, Mass.
83594 Burtoughs Corp. Electronic Tube Div.
Plainfield, N.J.
83740 Umion Carbide Corp. Consumer Prod. Div.
New Yoik, K.Y.
83777 wModel Eng. and Mig.. inc. Huntington, Ind.
83821 Loyd Sciuggs Co. Festus, Mo.
83342 Aeronaulical inst. & Radio Co. Lodi, K.J.
84171 Arco Electronics inc. Great Neck, N.Y.
84396 A.J. Giesener Co., Inc San Francisco, Calif.
84411 TRW Capacitor Div. Ogallata, Neb.
84970 Sarkes Tarzian, inc. Bloomington, ind.
8545¢ Boonton Molding Company Boonton, N.J.
85471 A.B. Boyd Co. San Francisco, Catif.
B5474 R.M. Bracamonte & Co. San Francisco, Calif.
85660 Kotled Kords, inc. Hamaen, Coan.
85911 Seamless Rubber Co. Chicago. 1.
86174 Fainir Bearng Co. Los Angetes, Catif.
86197 Clitton Precision Products Co., fnc.
Clifton Meights, Pa.
86579 Precision Rubber Products Corp. Dayton, Ohio
00015-4¢%
Revisec Octoper. 196¢

5-16

Code
No.

86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
83665
90030
90179

90733
90970
91146
91260
91345
91418
91506
81637
91662
Iy
91827
91886
91929

91961
92180
92387
92607

92702
92966
93332

93365
83410

93632
$3929
94137
94142
4144

94148

94154
94197

94222
94330
94375
94662

94698
95023

35236
95238
95263
95265
95275
95348
95354

Manufocturer

Radio Cotp. of America, Electronic

Comp. & Devices Div.
Seastiom Mig. Co. Giendale, Calif.
Maico Industres Anaheim, Calif.

Phitco Coiporation (Lansdale Division)
Lansdale, Pa.

Westers Fibtous Glass Products Co.

San Francisco, Calif.
San Francisco, Calif.
Providence, R.|.

Hatrison, N.J.

Van Waters & Rogers inc.
Tower Mtg. Corp.

Cutier-Hammer, inc. Lincola, 1L
Gould-National Batteries, Inc. St. Paul, Minn.
General Mills, Inc. Buffalo, K.Y.

Oakiand, Calif.
Schenectady, N.Y.

Graybar Etectric Co.
G.E. Distributing Corp.
United Tsansformer Co. Chicago, 1.
United Shoe Machinery Corp. Bevesly, Mass.
US Rubber Co., Consumer ind. & Plastics

Prod. Div. Passaic, N.J.
United Carr Fastener Corp. Chicago. i1
Bearting Engineering Co. San Francisco, Calil.
ITT Cannon Elect, tac., Salem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisco, Calif.
Miller Dial & Nameplate Co. El Monte, Calif.
Radio Materials Co. Chicage, il

Augat Inc. Attieboro, Mass.
Dale Electronics, inc. Columbus, Nebr.
Elco Corp. Wiltow Grove, Pa.

Wakefield, Mass.
Redwood City, Calif.
Chicage, 111

Gremar Mig. Co., Inc.
K F Development Co.
Malco mig. Co., nc.
Honeywel! inc., Micro Switch Div.

Freeport, fll.
Oakiand, Calif.
Peabody, Mass.
Rochester, N.Y.

Nahm-Bros. Spning Co.
Tru-Connector Corp.
Elgeet Optical Co. tnc.
Tensolite insuiated Wire Co., Inc.
Tauytown, N. Y.
Wesbury Long istand, N.Y
Keamey, N.J.

IMC Magnetics Corp.
Hudson Lamp Co.
Sylvania Etectnc Prod. tnc.

Semiconductor Div. Woburn, Mass.
Robbins & Myers inc. Palisades Park, N.J.
Stemco Controts, Div. of Essex Wire Corp.

Mansiieid, Ohio
Culver City, Calif.

Livingston, N.J.

Bayonne, N.J.
Yonkers, N.Y.

Waters Mig. Co.

G.V. Controls

General Cable Corp.

Phetps Dodge

Raytheon Co., Comp. Div., iInd.
Comp. Cperations

Scientific Electronics Products, Inc.

Loveland, Colo.

Wagner Elect. Corp., Tung-Sol Div. Newaik, N.J.

Cuttiss-waight Corp. Etectronics Div.

East Paterson, N.J.
Chester, Pa.
Beliwood, Hi.

Brookiyn, N.Y.

Quincy, Mass.

South Chester Corp.
¥ite Cloth Products, Inc.
Automatic Metal Praducts Co.
Worcester Pressed Aluminum Cofp.
Worcester, Mass.
Magnecraft Electrc Co. Chicago, NI
George A. Philbrick Researchers, Inc.
Boston, Mass.
Dania, Fla.
Woodside, N.Y.
Long Island, K.Y,
Sheridan, Wyo.
Bridgeport, Conn.
Bloomfieid, N.J.
Roliing Meadows, Il

Athes Products Corp.,
Continental Connector Corp.
Leecraft Mfg. Co., Inc.
National Coil Co.

Vitramon, tnc.

Gordos Corp.

Methode Mig. Co.

Code
No.

95566
95712
95984
95987
96067
96095
96256
96296
96306

96330
96341
9650)
96508

86733

96881
97464
97539
97979
97983

9814]
98159
98220

98278
98291
98376
98410
98731

98734

98821
98978

99109
99313
99378
99515
99707

99800
99848
99928
99934
99947

99957

Model 8745A

Manufacturer Address

Atnold Engineenng Co.
Dage Etectric Co., Inc.

Matengo, HI.
Frankhn, ind.

Siemon Mfg. Co. Wayne, IlI.
Weckesser Co. Chicago, Ili.
Microwave Assoc., Westinc, Sunnyvale, Calif.
Hi-Q Div. of Aerovox Corp. Otean, N.Y.
Thordarson-Meissaer inc. Mt. Carmel, 1.

Solar Manufacluring Co. Los Angetes, Calif.
Microswitch, Div. of Minn. ~Honeywetl
Freeport, 111,
Chicago, Iil.
Butlington, Mass.
Oakiand, Calif.
Qrchatd Park, N.Y

Carlton Screw Co.

Microwave Associales, Inc.

Excel Transtormer Co.

Xceltte Inc

San Fernando Elect. Mfg. Co.

San Fernando, Calil.
Long is., N. Y.
levington, N.J.

Engiewood, N.J.

Yonkers, N. Y.

Thomson ind. Inc.
industiial Retaining Ring Co.
Automatic & Precision Mig.
Reon Resistor Corp.
Litton System inc., Adier-Westrex

Commun. Div. New Rochelle, N.Y.
R-Troncis, tac. Jamaica, N.Y.
Rubber Teck, Inc. Gardena, Caif.
Hewlett-Packard Co., Moseley Div.

Pasadena, Calif.

Microdot, Inc. So. Pasadena, Calif.
Sealectro Corp. Mamatoneck, N.Y.
Zero Mfg. Co. Butbank, Calif.
Etc inc. Cleveiand, Ohio

General Mills Inc., Edlectronics Div.
Minneapolis, Minn.

Paeco Div. of Hewlett-Packard Co.
Paio Alto, Catif.
North Hills Electronics, inc. Gien Cove, N.Y.

international Electronic Reseaich Corp.

Butbank, Calif.
New York, N.Y.
Palo Alte, Calif.

Cotumbia Technical Corp.
Vanan Associates
Atlee Corp. Winchester, Mass.
Marshall ind., Capacitor Div. Monrovia, Calil.
Control Switch Division, Controts Co.

of America Et Segundo, Calif.
Delevan Electromics Cotp. East Auvrora, N. Y.
Wilco Corporation indianapolis, Ind.
Bianson Corp. ¥Whippany, N.J.
Renbrandt, inc. Boston, Mass.
Hottman Electronics Corp.

Semiconductor Div. El Monte, Calif.
Technology Instiument Cotp. of Calif.

Newbury Park, Calif.

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATESY SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK.
0000F  Malco Tool and Die Los Angeles, Caiif.
00002  Wiliow Leather Products Cotp. Newark, N.J.
000AB ETA England
00088  Precision Instiument Components Co.
Van Nuys, Catil.

000CS Hewlett-Packard Co., Colorado Springs

Colorado Springs, Colorado
000MM  Rubber Eng. & Development Hayward, Calif.
O0ONN A *"N'' D Mtg. Co. San Jose, Calif.
000QQ  Cooltron Oakiand, Calif.
000wWw  California Eastern Lab. Burlington, Calif.
000YY  S.K. Smith Co. Los Angeies, Calif.
From: FSC. Handbook Suppiements
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SECTION VI
SCHEMATIC DIAGRAMS

Section VI

6-1. INTRODUCTION.

6-2. The schematic diagrams in this section repre-
sent the circuits electrically. They are not wiring
diagrams, though wire colors are given where
practical.

6-3. The circuits are arranged according to signal
flow; consequently, some switch and circuit assem-
blies may be shownin part on more than one diagram.
If so, the reference designation is preceded by P/O,
for "Part Of"", and is followed by a notation of the

Assembly

Assembly
Designation Name
N,

number of parts into which the assembly has been
divided.

6-4. Some of the general information obtainable
from the schematic diagramsis shown in Figure 6-1.
Notes and explanations of symbols pertaining to all
the diagrams are contained in Figure 6-2. Notes
about specific components, circuits, or conditions
are given on the diagram to which they apply.

6-5. 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 diagram.

REFERENCE DESIGNATIONS

NO PREF!IX Ay - ASSY
At, 2 CR1
J3 A2-ASSY
(o3
Assembly Q1

Part No.

Reference
Designation

Socket Designation
For A2 Assy.

A2 DC REGULATOR ASSY (08708-6007)

Index
J]3 not Mounted
on Assembly A2

&) | -
| 9;] lc‘*
;'. I’BOpf
< =

!

]

]

!

|

]
XA2

Wire Color. Color Code same as Resistor Code.
First number identifies Ground Color, Second
Number identifies Wider Strip, Third Number
identifies Narrower Strip. E.g., 947 denotes
White, Yellow, Violet wire (MIL-STD-681).

Value selected Plug-in

for best Operation Socket
value shown is
Average or most

Commonly selected value

Y 43
\;,\,{_, @:

Number indicates
Pin of Socket (XA2)
Connector

Information

Figure 6-1. General Information on Schematic Diagrams

6-1



Section VI Model 8745A

SCHEMATIC DIAGRAM NOTES

1. Resistance in ohms, capacitance in microfarads unless otherwise noted.

2. Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER:
input resistance 100 M , accuracy +(1% of reading +0.5% of full scale).

3. Unless otherwise indicated on schematic, voltages taken with negative terminal
of voltmeter connected to A7TTP2.

4. * Asterisk denotes a factory-selected value. Value shown is typical. Part may
be omitted.

5. P/O = Part Of.

6. —1 Encloses front panel designations.
E::] Encloses rear panel designation.

7. ————— Circuit assembly borderline.

——————— Other assembly borderline.

8. 0 Numbers in circles on circuit assemblies show locations of test
points. Matching numbers are etched on the circuit assemblies.

9. @D Encloses wire color code. Code used (MIL-STD-681) is the same
as the resistor color code. First number identifies the ground
color, second number the wider stripe, and the third number

identifies the narrower stripe. E.G., denotes white ground, yellow wide
stripe, violet narrow stripe.

10. @ @' Voltage regulator (breakdown) diode.

11. W Power Supply Common (not chassis ground).

Figure 6-2. Schematic Diagram Notes
6-2
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w3l

N

A6

Fi A9

AlO

Section VI

wS Ji AllJe

™~

Cl—_|

w2 — |

T

w3

w1
W2
W3
W4
W5

A7TP2 A7TPI A7

w4 w5
TOP BOTTOM

- Power Cable

- A7 to TEST Out

- A6 to REFERENCE Out
- A7 to DC1

- A7 to DC2

wé

DC2 DCI
BOTTOM TOP

W6 - A6 to A8
W7 - A8 to DC1
W8 - A8 to DC2
W9 - A9 to All
W10 - A10 to All

A4

Figure 6-3. 8745A Component Identification, Top View, Units not Equipped with Rear-Panel Coaxial Link
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wi2

AlO AS ’
BOTTOM TOP | AllJl

w3Jl wIi0
w9
wse
w2Jl BOTTON
w7
ToP
A6 0
cl A8
w2
w0 A2
Tl
. ) r- A4
] - — -
g\
. i * * .
: S - o A3
) , / * \ \
A7TP2 ATTPI A7 W& w5 pC2 DCl

TOP BOTTOM BOTTOM TOP

W1 - Power Cable w8 - A8to DC2

W2 - A7 to TEST Out W9 - A9to All

W3 - A6 to REFERENCE Out W10 - Al10to All

W4 - AT to DC1 W1l - A8 to Rear Panel
W5 - AT to DC2 W12 - Rear-Panel Coaxial
W6 - Not Assigned Link

W7 - A8 to DC1 W13 - Rear Panel to AB

Figure 6-4. 8745A Component Identification, Top View, Units Equipped with Rear-Panel Coaxial Link
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BIAS
INPUT
BIAS
BLOCK
50 OHM
) TERMINATION
DUAL DIRECTIONAL
AY &
PORT AO ! I o
<2 2Q °
( e 2 ) ' N,
| 4\ P
LINE 1 O?\ -v\
STRETCHER =+ "
l AE | L
—o- J ——m—o REF OUTPUT
o A7 ?
O TEST QUTPUT
®
BIAS
O All BLOCK 2
- {€ 3 O RF INPUT
Q 348
PAD
- S 2 Y,
e 2 Alp ©
PORT BO o
| ] o
DUAL DIRECTIONAL
COUPLER
50 OHM
a)u!s § TERMINATION
BLOCK
BIAS
INPUT

Figure 6-5.

Simplified Schematic Diagram, RF Section
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—
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|

: 5t 3.3uH

| _____: |
I

!

|

|

;

|

|

DCt DUAL DIRECTIONAL COUPLER
-

0.47uH
DClJ4  A9PI o
O & I} o
INPUT ‘ :
PORT ; ! ?
a i ; |
wo (T}
A7l A7 TEST A8 REFERENCE
RELAY RELAY
(3106-0005) (3106-0005)
r ATJ2  W2PI ABJZ  WIIPI -
| o o I
| 7 \: h I
| i |
% : ! | :
|
1 !
- |
L
AHJ3<
/
V4
wior! (]
wio(
wior2 (]
DC2J4  AIOPI |
= o\ o |
INPUT NN |
PORT ! |
8 ‘ 0.47uH

DC2 DIRECTIONAL COUPLER

511 3.3uH

COPYRIGHT 1968 BY HEWLETT-PACKARD CO.
87454 RF SECTION 906-




~~~~~ T i i
| RF SOURCE RELAY

| (08745-6102)

DCi DUAL DIRECTIONAL COUPLER
—

DClu4  A9PI
FAnY P

!
I
{
I
i
!

|
|
|
|
1500pF |
|
|
J

A9J!

woP2 C}j/
______ A WI3PL  AGJ:

A7 TEST A8 REFERENCE
RELAY RELAY
(3106-0005) (3106-0005)

ABJ2 WiiP|

o N
j JT
i 1
j i

w5P2

Dc2J2

DCZJI| DC244  AIOPI
~ | o O &5

'
l
|
I
'

DC2 DIRECTIONAL COUPLER

968 BY HEWLETT-PACKARD CO.
10N 906-
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N
7 ®
=
9) ® ' 4 NOTES
) — ® 1. SEE FIGURE 6-2 FOR GENERAL NOTES,
=2 MEASUREMENT CONDITIONS .
2.CABLE DETAIL FOR SERIAL NUMBERS PREFIXED 823-
W6 REPLACES Wil, Wi2, AND WI3,
I I
I agJ2 W6P! W6  WeP2 a6J2 |
VAN aPAraN o O >ro—
| N < o : ! '
1 ' : ' 1 |
w2J! | i : , : I
o
. 1 |
| EsT
OUTPUT 3.RELAY SYMBOLS ARE NOT INTENDED TO INDICATE REST
POSITIONS OF RELAYS.
wi whJt wi2P|
o o P
ol ! i
|
' ! C}wxz REAR PANEL
; COAXIAL LINK
wi3 wi3Ji wi2P2 {SEE NOTE 2 THIS PAGE)
o o f
povy ; i
i i
T 1
A6 LINE STRETCHER (08745-6001)
B et st = A6JI W3PI w3
\ — o o
| * i | ) Sel .
} ! Lo 3
— | |
—s +\ '
| %
R N o e . J
OfREFERENCE PLANE
EXTENSION
ANJ2
o
b e -
L REINPUT]
(5 @
D, ®
o)
(GO— ©
{902) ® 3
55
90 ®
)
o)
E—®
REFERENCE DESIGNATIONS
NO PREFIX A6 ASSY | A7 ASSY | AB ASSY | A9 ASSY | AIO ASSY | Ali ASSY
DCi w7 Ji=2 Ji-3 Ji-3 Ji Ji Ji-3
DCJi-4  W7PI-2 Pl P
DC2 ws
DC2Ji-4  WBPI-2
w2 w9
waJl WIPI-2
W2PI| wIO
w3 WIOPI-2
wW3J! wit
W3P! Wil
wa WP
WaPl-2  WI2
w5 wizpi-2
W5PI-2  WI3
6 wi3Jl
W6PI-2  WI3PI
(&) ©
O—o1 4 1
7
() ©

Figure 6-6. Schematic Diagram, RF Section



REFERENCE DESIGNATIONS

NO PREFIX A6 ASSY | A7 ASSY | AB ASSY | A9 ASSY | AIO ASSY | All ASSY
DC! w7 Ji-2 J-3 -3 Ji Ji Ji-3
DCJi-4  W7PI-2 PI Pl
DC2 ws
DC2Ji-4  WBPI-2
w2 w9
w2 WIPI-2
w2P! WIO
w3 WIOPI-2
w3l wil
W3P| Wit
w4 WIIPI
WaPi-2  Wi2
w5 WI2Pi-2
W5PI-2  WI3
w6 Wi3Jl
WEPI-2  WI3PI

Figures 6-5 and 6-6
‘ RF SECTION SCHEMATIC DIAGRAMS
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INVERTERS

When the inputs to:the INVERTERS are openthe
inverters conduct andtheir outputs are low. "The op-
posite is true when inputs are shorted. The REMOTE-
MANUAL SELECT inverter Q19 has three functions:
a) when conducting it:completes ‘the circuit for front
panel pushbuttons; ‘b) swhen cut off ‘it .disables front
panel pushbuttons; and c) sets A-B Flip-Flop to A.

REMOTE S-PARAMETER -DECODER

The REMOTE S-PARAMETER DECODER transistors
are mormally sshut0ff. "To turn wonetransistor -on all
threewf its inputssmust be high-or open. When a DE-
CODER wtransistor is conducting:its mntput is dow,
causing one of: :theTLatchmg circuitstodatch. =

c STEERING :DIODES

STEERING DIODES :{CR3, 7, 11, .and 15 :prevent ‘the
outputs-of the Remote :S-Parameter Decoder from af-
fecting the S-Parameter Latches during front panel
operation. -In remote woperation, if.a ‘front panel S-
Parameter pushbution is pressed, STEERINGDIODES
CR4, 8, 12 .and 16 prevent the high output:of <the Re-
mote Manual ‘Select Inverter Q19 :trom mﬁectmg ‘the
S—Parameter Latches. .

S-PARAMETER LATCHES

An S-PARAMETER LATCH will latch-anytime its in-
mput is Jow. A low is obtained either throughthe asso-
sciated front panel S-Parameter ‘pushbutton in manual
soperationor in remote-operationfrom :the :associated
‘B-Parameter Decoder. When . an S-PARAMETER
LATCH is latched its output is high.

A B SELECT FLIP FLOP

When JNPUT PORT A is selected the th-Flop out-
puts are: . -

AAOw:andA :h1gh

‘When INPUT :PORT:B is .selectedthe T!hp—‘.Flop eout—
puts are:

A high and A ;low.

RELAY ‘DRIVERS

Each@Relay Driver hastwoassociated OR-gates and
oneAND-gate. The:outputofiheAND-gateis:highonly
when:bothzofdtsinputs:are:high g‘ombtam&ghs drom
theassociated OR-gates atleastoneinputofseach OR-
gatemnust@alsotbe thigh.

TheTestandReference Relays are singleactionspring
loaded welays. They:require:a high inputtotheirDri-
versatiQl5andQ17:to energizetheir xoils. Whena
Driver‘input4sdowhe Relaywillzreturniodtsmormal

The RF#SourceRelays.aredoubleaction:relays. Their
position adepends -upo n the -direction -of scurrent flow
through 7their :coils. "The ‘three zcoils :arein gparallel
and -ener.gize simultaneously. *When:both iinputs-to
AND-gate CR50-CR54 are high:Q10:s cut:off;:and Q7
conducts, s=causing .current to flow through-the:coil in
oneﬁh’ecﬁon. When -one or doth of the sAND<gate in-
puts s low QT ds cut-off :and Q10 -conducts, «causing
curTent <to Hflow :through 'the :cons dn #he mpposite
direction. e ! v

Figure 6-7. Relay Control Section Circuit Descriptions



AMPLIFIER

AND GATE
BOTH INPUTS HIGH
OUTPUT HIGH

=

INVERTER INVERTER

Al S-PARAMETER SWITCH ASSY
T - =

LOW OUTPUT HIGH INPUT LOW INPUT HIGH QUTPUT i S5 S6

R > B

NAND GATE NOR GATE OR GATE
ALL INPUTS HIGH EITHER INPUT LOW  ONE OR MORE INPUTS O O o O—
OUTPUT LOW OUTPUT LOW HIGH OUTPUT HIGH

> S>> > ge

A3 RELAY DRIVER ASSY (08745-6053)

':'rﬁ o
i W

X2

L R| !
REMOTE CONTROLIr' o o-- _\2 i x;
e 4
S~ PARAMETER {T‘ A i
SELECT .0 68 1
| s !
=== = == =% T
‘ 36, ! %
L me = >._:_ \
|
A REMOTE
S - INVERTERS S-PARAMETER DECODER
L REMOTEWRUT L - - - - -

COPYRIGHY 1968 BY HEWLETT ~PACKARD CO.

RELAY DRIVER ASSY BLOCK DIAGRAM 906-

NOTES
. SEE FIGURE 6-2 FOR GENERAL NOTES,
MEASUREMENT CONDITIONS.
2.LABELS SUCH AS SII ON THE SIGNAL

LINES ARE FOR IDENTIFICATION AND DO
NOT SIGNIFY A STATE

REFERENCE DESIGNATIONS WITHIN QUTLINED (e o = e )
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN.
CLUDES ASSEMBLY NUMBER; .5, R1 OF ASSEMBLY Al
IS AIRL.  DESIGMATIONS OF OTHER COMPONENTS ARE
COMPLETE AS SHOWN.




AMPLIFIER INVERTER

LOW OUTPUT HIGH INPUT

ND GATE NAND GATE NOR GATE
H INPUTS HIGH ALL INPUTS HIGH EITHER INPUT LOW
JTPUT HIGH OUTPUT LOW OUTPUT LOW

A3 RELAY DRIVER ASSY (08745-6053) _

LOW INPUT HIGH OUTPUT

- T

INVERTER —
!
|

ONE OR MORE INPUTS
HIGH OUTPUT HIGH

(- 2 J > 307

Al S-PARAMETER SWITCH ASSY

s5 S6

(2

OR GATE

o
o
o}
o

o

)
0
6
9

- a

INTROL -
--0-" 0--

r—cr"c;—--

TER !

INVERTERS

REMOTE
S~-PARAMETER DECODER

 STEERING
DIODES

S-PARA
LATC

|
L doe - - — -

NOTES
1. SEE FIGURE 6-2 FOR GENERAL NOTES,
MEASUREMENT CONDITIONS.
2. LABELS SUCH AS SIt ON THE SIGNAL
LINES ARE FOR IDENTIFICATION AND DO
NOT SIGNIFY A STATE

968 BY HEWLETT-PACKARD CO.
ASSY BLOCK DIAGRAM 906-

REFERENCE DESIGNATIONS WITHIN QUTLINED (amm = = comm-)
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN.
CLUDES ASSEMBLY NUMBER; ey, R1 OF ASSEMBLY Al
IS AIR1.  DESIGNATIONS OF OTHER COMPONENTS ARE
CONPLETE AS SHOWN.
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DRIVER ASSY (08745 -6053)

AB SELECT FLIP-FLOP

VETER -  RELAY
ES OR-GATES AND-GATES DRIVERS

Figure 6-8. Block Diagram,Relay Control Section
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Figure 6-9, A3 Relay Driver Assembly Component Identification for S-Parameter Latches
Serial Numbers Prefixed 823-
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Figures 6-7 and 6-8
‘ RELAY CONTROL SECTION

BLOCK DIAGRAM
CIRCUIT DESCRIPTIONS
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Figure 6-10. A3 Relay Driver Assembly Component Identification for S-Parameter Latches

Serial Numbers Prefixed 906- and Above

Table 6-1. Test Point Voltages for S-Parameter Latches

CONDITION (vith respect 1o ATTP3)
INPUT PORT | S-PARAMETER A3 A3 A3 A3 A3 A3
SELECTED SELECTED TP8 TPY TP10 TP11 TPz | TPI3
S, <0.5V | <0.5V | <0.5V | 10.5V 1.0V | 9.4V
S <0.5V | 10.5V | <0.8V | <0.5V LOV | 10.4V
A 51 <0.5V | <0.5V 10.5V | <0.5V 1.0V | 10.8V
S5 11v <0.5V | <0.5V | <0.5V 1.0V | 10.9v
S, <0.5V | <0.5V | <0.5V 10.8V | 11.0V | 0.8V
51 <0.5V | 10.5V | <0.5V | <0.5V | 10.5V | 0.8V
? 51, <0.5V | <0.5V | 10.6vV | <0.5V | 10.5V | 0.8V
S5 10.5V | <0.5V | <0.5V | <0.5V 9.4V | 0.8V
OREMOEx | JL6 | a2
o <0.5V | <0.5V | <o0.5v 8.6V 1.0V | 9.4V
1T s <0.5V 9.0V | <0.5v | <0.5V 1.0V | 9.4V
pin 18 or s ) <0.5V | <0.5V 8.5V | <0.5v 1.0V | 9.4v
s 5 5.0V | <0.5v | <0.5Vv | <o0.5v 1.0V | 9.4V
O = Open s = Shorted to J1 Pin 18 or Pin 36.
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SWITCH ASSEMBLY . - ool
(08745-6058) ' o [E] DSt By Ds2 eyt
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I RN AN - KX
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P/O A4 INTER-
CONNECT ASSEMBLY -
(08745 - 6057) | OF 6
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SEE FIG. 6-2 FOR GENERAL NOTES,
MEASUREMENT CONDITIONS

Figure 6-11. Relay Control Section Schematic Diagram,
S-Parameter Selectors and Latching Circuits
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Figure 6-12. A3 Relay Driver Assembly Component Identification for Inverters
and Remote S-Parameter Select Decoder
Serial Numbers Prefixed 823-
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Figures 6-8, 6-10 and 6-11
Table 6-1
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Figure 6-13.

Table 6-2. Test Point Voltages for Inverters and Remote S-Parameter Select Decoder

A3 Relay Driver Assembly Component Identification for Inverters and

Remote S-Parameter Select Decoder
Serial Numbers Prefixed 906~ and Above

. TEST POINT VOLTAGE
CONDITION (with respect to ATTP2)
INPUT PORT | S-PARAMETER A3 A3 A3 A3 A3 A3 A3
SELECTED SELECTED TP1 TP2 TP3 TP4 TP5 TP TP7
54 <0.5V | <0.5V | <0.5V | >26v | >286V | >26V | >26v
s
A 21
S12
S22 J \
S <0.5V | <0.5V | <0.5V | >26V | >26V | >26V | >26V
S
B 21
512
S32 1 1 1
REMOTE
OPERATION | 71,6 3,2
o 15V | <0.5V | <0.5Vv | >26V | >26V | >26V | <0.5V
J1 Pin 17
shorted to s 15V | >26V | <0.5V | >26V | <0.5V | >26V | >26v
g;: ;g or s o 15V | <0.5V | >26V | >26V | >26V | <0.5V| >26V
s s 15V | >26v | >26V | <0.5V | >28V | >26V | >26v
O = Open s = Shorted to J1 Pin 18 or Pin 36.
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Ji Pl 5
| | ; l €&—» 265 TO +30V
I
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CONTROL SELECT [~~~ o> : : |\ T | <
)
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COPYRIGHT 1968 BY HEWLETT~PACKARD CO.
87454 P/O RELAY DRIVER (2 OF 3) 906~
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P/0 A3 RELAY DRIVER ASSY (08745-6053) 2 OF 3

MANUAL
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| 5
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sio as
| 1854-007
| SR26 SR27
$ 3160 21960
i XI INVERTER
! 426.5 TO +30V
<R28 SR29 t-
$ 2700 2 $ 10K _
2 %
XI R30
JoK Q20
: - 1854 -007I
SR3| SR32
> 2370 $ 4220
! X2 INVERTER
|
+265 TO 430V .-
4
SR33 R34
$2700 10K _
X2
X2 R35
| oK Q2!
| 1854 -007!
::RSG b R37
R . P/O A4 2 OF 6 S 2370 $ 4220
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7 IR T €
S-PARAMETER | | Pt e
SELECT , @%® i, | ol x2
oD HE L -
t I
| |

® [9
J

!

REFERENCE DESIGNATIONS NOTES
NO PREFIX]| A3 ASSY | A4 ASSY SEE FIGURE 6-2 FOR (
MEASUREMENT CONDI
Ji CR2I-32 | xA3 EASURE ONDIT
Pi ote-25
COPYRIGHT 1968 BY WEWLETT-PACKARD CO. R23-53

8745A P/O RELAY DRIVER (2 OF 3} 906~



Section VI

‘)' REMOTE S-PARAMETER SELECT DECODER
! +26.5 TO +30V
' |
I
: $R38 $R39 !
i 2:#2 < 21.5K o <I0K
& CcR2! rto
; ¢ 147K 025
i % CR22 W 18540071
¢ R4
Rz $ 4220 :
Xz
, ¢ |
s
|
i +26.5 TO +30V
l R42 > R43
H < <
i NaND 22Uk } $ 10K _ 2 PARAMETER |
il o LR SWITCH ASSY |
. R v —® 2o
. ——e R4 024 -AB SELECT
: AAA FLIP FLOP
X CR25 W 'go-‘{;*l' o
7 —¢—e 2R45
} $ 4220
L X2 CR26 1
i ¢ s22 0
‘ |
‘ s2
i . L—"®] 70 :
si2 S-PARAMETER
:. —————32.©)| LATCHES
; +26.5 TO 430V
{ 2Ra6 $Ra7
3 NAND 225K 0 SI0K
]
I CR27
; ¢ R48 !
| K a23 |
= CR28 v 1854-007!
» SRa9
cR2s 84220
Xi
;
|
i |
+26.5 TO +30V |
SR50 ZR5!
ome 3ausk o SI0K
1
L& CR30 s
. +——e
' 14.7K 022
CR3I v 1854-007!
Xi i
14 SR53 |
CR32 $4220
|
!
|
S
e L NOTES, REFERENCE DESIGNATIONS WITHIN OUTLINED (— - - ——)
. ASSENBLIES ARE ABBREVIATED. FULL DESIGNATION IN-
CLUDES ASSEMBLY WUNBER. ey, RI OF ASSEMBLY Al
1s AIRL _IDESGNATIONS OF OTHER COMPONENTS ARE 3
CONPLETE S SHOWN.

Figure 6-14. Relay Control Section Schematic Diagram,
Inverters, and Remote S-Parameter Select Decoder
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Figure 6-15. A3 Relay Driver Assembly Component Identification for OR-Gate, AND~Gate and Relay Drivers

Serial Numbers Prefixed 823-

Figure 6-16. A5 Bias Filter Assembly Figure 6-17. A5 Bias Filter Assembly
Component Identification Component Identification
Serial Numbers Prefixed 823~ Serial Numbers Prefixed 906- and Above



REFERENCE DESIGNATIONS

NO PREFIX| A3 ASSY A4 ASSY
Ji CR21-32 XA3
P! Q19-25
R23-53
Figures 6-12, 6-13 and 6-14
Table 6-2
‘ RELAY CONTROL SECTION
INVERTERS

REMOTE S-PARAMETER SELECT DECODER
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Figure 6-18. A3 Relay Driver Assembly Component Identification for OR~Gate, AND-Gate and Relay Drivers
Serial Numbers Prefixed 906- and Above

Table 6-3. Test Point Voltages for OR-Gate, AND-Gate, and Relay Drivers

CONDITION (vith respect 1o ATTES)
INPUT PORT|S-PARAMETER| A3 | A3 | A3 | A3 | A3 | A3 | A3 | A5 | A5 | A7 | as
SELECTED | SELECTED |TPl4 |TP15 |TP16 |TP17 | TP18|TP19|TP20 | TP1 | TP2 | TP1 | TP
oY 10V | 9.0V | 9.8V | 8.7V 7.0V |7.0V | 9.2V |<0.5V|>26V |>26V [>26V
Sg1 1.5V [10.0v | 9.8V | 9.7V | 2.0V |7.0V |10.0V | <0.5V|>26V |<0.5V|> 26V
A 51z 10,0V | 10.0V | 1.0V |10.1V | 7.0V 1.5V | 1.5V |>26v | 1.0v|>26V |<0.5v
Syq 1.5V {100V | 1.0v [10.2V | 2.0V [1.5V | 1.5V | >26V | 1.0V|<0.5V]<0.5v
5y 10.0v | 1.5V |10.2v | 1.0V |2.0v [1.5V | 1.5V |>26V | 1.0v|<0.5V|<0.5V
So1 10.0V | 10.0V [ 10.0V | 1.0V | 7.0V [1.5V | 1.5V | >26V | 1.0V|>26V |<0.5V
5 519 10,0V | 1.5V | 9.8V |10.0V | 2.0V |7.0V {10.0V | <0.5V|>26V |<0.5V|> 26V
Syo 8.8V 10,0V | 8.7V | 9.8V | 7.0V {7.0V | 9.2V | <0.5V|>26V |>26V |>26V
R e [31,6 | J1,2¢
O | BIV| 8.8V| B.0V| 8.6V|7.0vV|7.0V| 8.6V |<0.5V]>26V |>26V |>26V
J1 Pin 17 o s | 1.5V| 8.8V| 8.0V 8.6V|2.0V|7.0v| 8.6V]|<0.5V]>26V |<0.5v|> 26V
shorted to
Pin 180r s o | 8.0v| 8.8V| 1.0v| 8.6V|7.0v{1.5V]| 1.5V >26V | 1.0V|>26V |[<0.5vV
s s | 1.5v] 8.8v] 1.0v| 8.6v|2.0V|1.5vV | 1.5v | >26V| 1.0Vi<0.5v|<0.5V
O = Open s = Shorted to J1 Pin 18 or Pin 36.




P/0 A3 RELAY DRIVER ASSY (08745-6053) 3 OF 3
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I C
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' e
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COMPLETE AS SHOWN. R54-85
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Figure 6-19. Relay Control Section Schematic Diagram,
Relay Drivers, RF Relays and Bias Filter
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¥ CHASSIS PART,NOT PART OF A2.

Figure 6-20. A2 Power Supply Assembly Component Identification
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Figure 6-21. A4 Interconnect Assembly Component Identification
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Model 8745A

¥ CHASSIS PART,NOT PART OF AZ2.

Figure 6-20. A2 Power Supply Assembly Component Identification
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Figure 6-21. A4 Interconnect Assembly Component Identification
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Model 8745A Appendix I

APPENDIX |

MANUAL CHANGES

To adapt this manual to instruments with Serial Numbers listed in the table below, make the
indicated manual changes.

Information for adapting this manual to instruments with Serial Numbers not listed in the table
below may be included in a yellow MANUAL CHANGES insert supplied with this manual.
Information about Serial Numbers not covered in any of these ways can be obtained from the
nearest Hewlett-Packard office.

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
823- A B
906- B

CHANGE A: The main difference between instruments with serial num-

bers prefixed 823 and those with serial numbers prefixed
906 is that those with the 906 prefix have a removable
coaxial link on the rear panel. All differences pertaining
to this link are noted where they apply throughout the manual.
All other differences are noted below:

Page 5-2, Table 5-1:
Delete A3C1 thru A3C4.

Page 5-4, Table 5-1:
Change A3R4, A3R7, A3R10, A3R13, and A3R15 to HP Part No. 0683-2215,
R: FXD COMP 220 OHM 5% 1/4W.

Change A3R14 to HP Part No. 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W.
Page 5-5, Table 5-1:

Change A3R18 to HP Part No. 0683-2215, R: FXD COMP 220 OHM 5% 1/4W.

Change A3R19 to HP Part No. 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W.

Change A3R23, A3R28, and A3R33 to HP Part No. 0683-2725, R: FXD COMP 2700 OHM
5% 1/4W.

Change A3R59 to HP Part No. 0683-1025, R: FXD COMP 1000 OHM 5% 1/4W.
Page 5-6, Table 5-1:
Change A3R66 to HP Part No. 0683-1025, R: FXD COMP 1000 OHM 5% 1/4W.
Change A3R74 to HP Part No. 0683-1625, R: FXD COMP 1600 OHM 5% 1/4W.

Change A3R83 and A3R84 to HP Part No. 0698-3150, R: FXD MET FLM 2.37K OHM
1% 1/8W.

Change A5C1 thru A5C4 to HP Part No. 0180-0049, C: FXD AL ELEC 20 uF 50 VDCW.
Change A5R1 and A5R2 to HP Part No. 0757-0059, R: FXD MET FLM 1 MEGOHM
1% 1/2W.
Page 5-7, Table 5-1:
Change W2 to HP Part No. 08745-2037, ASSY: CABLE TEST OUT TO A7.
Add W6 HP Part No. 08745-2039, CABLE ASSY: A6 to A8.
Delete W11, W12, and W13.

I-1
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Model 8745A

CHANGE A: Page 5-12, Table 5-2:

(Cont'd)

CHANGE B:

I-2

Delete HP Part No. 0150-0093.

Change HP Part No. 0180-2210 to 0180-0049, C: FXD AL ELECT 20 pF 50 VDCW,
Mir. 56289, Mir. Part No. 30D206G050DC6M1, TQ 4.

Add 0683-1025, R: FXD 1000 OHM 5% 1/4W, Mfr. 01121, Mir. Part No. CB 1025, TQ 2.

Delete HP Part No. 0683-1055.

Add 0683-1625, R: FXD COMP 1600 OHM 5% 1/4W, Mfr. 01121, Mfr. Part No.
CB 1625, TQ 1.

Add 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W, Mfr. 01121, Mir. Part No.
CB 1825, TQ 2.

Add 0683-2215, R: FXD COMP 220 OHM 5% 1/4W, Mfr. 01121, Mfr. Part No.
CB 2215, TQ 6.

Add 0683-2725, R: FXD COMP 2700 OHM 5% 1/4W, Mfr. 01121, Mir. Part No.
CB 2725, TQ 3.

Change HP Part No. 0698-3150 TQ to 4.

Add 0757-0059, R: FXD MET FLM 1 MEGOHM 1% 1/2W, Mfr. 28480,
Mfr. Part No. 0757-0059.

Delete HP Part Numbers: 0758-0003, 0758-0004, 0758-0015, 0758-0034,
0758-0043, and 0758-0063.

Page 5-13, Table 5-2:
Add HP Part No. 08745-2037, CABLE ASSY: TEST OUT TO A7, Mifr. 28480,
Mfr. Part No. 08745-2037, TQ 1.

Add 08745-2039 CABLE ASSY: A6 to AS.
Delete HP Part Numbers: 08745-20060, 08745-20062, 08745-20063, and 08745-20064.

Page 6-9, Figure 6-11:
Delete A3C1, A3C2, A3C3, and A3C4.

Page 6-13, Figure 6-19:
Change A3R83 and A3R84 to 2370 ohm.
Change A5C1 thru A5C4 to 20 pF.

Page 5-7, Table 5-1:
Change F1 to: 2110-0008 FUSE:CARTRIDGE 1/2 AMP SLO-BLO (230V)

2110-0018 FUSE:CARTRIDGE 0. 25 AMP SLO-BLO (115V).
Change S1 to: 3101-0100 SWITCH:PUSHBUTTON SPDT .
Change S2 to: 3101-0033 SLIDE SWITCH:DPDT .
Change W1 to: 8120-0078 CABLE ASSY:POWER CORD.

Page 5-8, Table 5-1:
Change Item 4 to: 08745-0012 SUB DECK.

Page 5-9, Table 5-1:
Change Item 11 to: 08745-0007 FRONT PANEL.

Page 5-13, Table 5-2:
Delete: 2110-0336 and 2110-0340

Add: 2110-0008 FUSE:1/2 AMP SLO-BLO (230V) 28480 2110-0008 TQ 1

2110-0018 FUSE:1/4 AMP SLO-BLO (115V) 28480 2110-0018 TQ 1.

Delete: 3101-1234

Add: 3101-0033 SWITCH:SLIDE DPDT 79727 6510 C TQ 1.

Delete: 3101-1248

Add: 3101-0100 SWITCH:PUSHBUTTON SPDT 87034 SW-624-109 TQ 1.
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ELECTRONIC INSTRUMENTATION SALES AND SERVICE
UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA

ALABAMA

£.0. Bor 4207

2003 Byr¢ Spring Road S W
Hantsville 35802

Tel: (205) 8814591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdate Roas
Scottsaale 85251

Tel (602} 945-7601

TWX: $10.950-1282

5737 East Broaowar
Tucsen 85716

Yei (602} 298-2313
TWX 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave
Fullerten $2631

Tet. (714) 8701000

3939 Lankershim Boulevarc
Horth Nellywsed 91604

Tel (213) 877-1282

WX 910-499-2170

1101 Emparcadero Road
Pals Alte 94303

Tel 415 327-6500
TWX- 910-373-1280

2220 watt Ave
aments 95825

Yei (916) 4B2-1463

TWX 910-367-2092

1055 Shatter Street
$an Diege 92106

Tel (714! 223-8103
TWX 910-335-2000

COLORADO

7965 East Prentice
Englewsed 8011C
Tei- (303} 771-3455
TWX: 910-935-0705

ARGENTINA

Hewlett-Packarg Argentinz
SACe!

Lavalle 1171 -3

Buwanes Aires

Tet 35-0436. 35-0627. 35-0431
Telex: 012-1008

Cadte: NEWPACKARG

RAZIL
Hewlett-Packard Do Bras)!
1.e.C Lida
Rua Coronel: Oscar Porto, 691
$20 Paule - 8, SP
Tei: 288-7111
Cable: HEWPACK Sac Pauic

Hewlett-Pachard Do Brasti
te.C. Ltda

Avernda Frankhin Roosevelt 8¢
grupo 203

Rio ¢e Janeire, 2C.39, GB

Tet: 232.9733

Cable HEWPACH Rio ge Janeirc

ALBERTA

Hewlett-Pacharg (Canada) Ltc
11745 Jasper Ave

Eamenten

Tel (403) 482-5561

TWX 610-831-243)

CONNECTICUY
508 Totland Stree:
East Martterd 06108
Jel (203; 2899354
TWX: 710-425-3416

111 East Avenue
Nerwalk 06851

Te! (203 853-125)
TWX 710-468-375C

DELAWARE

3941 Kennett Pise

Witmagton 19807

Ter (302: 655-6161
TWX 5)0-666-22)4

FLORIDA
P.0 Bor 2420
2806 W. Dakiand Parx Biva

Ft. Lawserdale 33307
Tel (305° 731-2020
TWX  510-955-4099

P.0. 8ox 20007

Herndon Station 32814
621 Commonweaith Avenue
Ortande

Tel: (305) 841-3870

TWX: 810-850-0113

P.0. Box 8128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tel: (813: 381-021:
TWX: 810-863-0366

GEORGIA

P.0. Box 2823¢

450 Interstate North
Atlanta 30328

Tel (404) 436-6181
TWX: 810-766-485C

1LLINOIS

5500 Howard Street
Skekie 50076

Tel (312: 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Dnive
Indianapeiis 45205

Tei- {317) 546-4291

TWX- 310-341-3263

CMILE

Méctor Calcagne v Cia, Ltda
Bustos, 1932-3er Piso
Casilla 13942

Santiago

Tel 4-2396

Cabie: Caicagni Santiago

COLOMBIA

tnstrumentacion

Henrik A, Langebaek & hrer
Lida

Carrera 7 No. 43-5%

Apartado Aereo 6287

Bagets, 1 D.E

Tel: 45.78-06, 45-55-46

Cable: AARIS Bogota

Teiex- 044-400

COSTA RICA

Lic. Aitredo Gailegos Gurdsdn
Apariace 3243

San José

Tel 21-86-13

Cable: GALGUR San José

BRITISH COLUMBIA
Hewlett-Packard (Canada ttd
1037 West Broadway
Vancowver 12

Tel: (604, 731-5301

TWX- 610-922-5059

UNITED STATES

LOUISIANA 1060 N Kings Mighway
PO #8ox 85 Cherry Will 08038
1942 Williams Boulevard Jel 16509) 667-4000
Keaner 70067 TWX  710-892-4945
Tei (504 721-6201

TWX- 810-955-5524 NEW MEXICO
£.0. Box 8366
MARYLAND Station C

6707 Whitestone Roag 6501 Lomas Boulevard N.T
Battimere 21207 Albuquerque 87108
Tel. (301) 944-5400 Te: 505 265-3713
TWX 710-862-0850 TWX 910-989-1665

P.0 Box 1648 156 Wyatt Drive

2 Choke Cherry Road Las Cruces 8300}
Rechvilie 20850 Tel- (505) 526-2485
Tel- (301) 948-637C TWX. 910-983-0550
TWX  710-828-9682

NEW YORK
MASSACHUSETTS 1702 Centra) Avenve
32 nartwell Ave Alsany
Lexingten 02172 Tel: (518) B69-8462

Tei 617) 861-8960
TWX  710-326-6902

TWX: 710-441-8270
1219 Campviile Roac

MICHIGAN Endicott 13760
24315 Northwesiern Highway ~ Tel: 1607) 754-0050
Southfield 43075 TWX 510-252-08%0
Tei 1313 3539100 82 washington Stree!
TWX 810.228-4882 Pavtasepaie 12601
MINNESOTA Tel- (914 454.7330
2459 University Avenue TwX. $10-248-0012
St Paul S5134 39 Saginaw Drove

Tet (612) 6459461 Rechester 14623
TWX: 910-563-373: Tei (7161 4739500

TWX 510.263-5981

1025 Northern Bowtevard
Resiyn, Long istand 11576
Tei 1516) 869-8400

TWX $10-223-0811

5858 East Molloy Road
Syracuse 13211

Tei (315) 454-2486
TWX- 710-541-0482

MISSOUR!

1113} Colorado Ave
Kansas City 64137

Tet- (816) 763-800C
TWX: 910.77)-2087

2812 South Brentwood Bivc
St. Lsuis 63142

Ter -3)41962-500C

TWX: 910-760-167C

NEW JERSEY NORTH CAROLINA
W. 120 Century Roa2 £.0. Box 5188
Paramys 07652 1923 North Marn Stree!
Tel: (201} 265-5000 High Poimt 27262

TWX  710-990-495) Tet: (919) 385-810%

TWX 510-926-1516

CENTRAL AND SOUTH AMERICA

JAMAICA
Rag General
Calie Guayaquil 1246
Post Otfice Boa 319¢

ECUADOR
L [

Services.

80
27 Dunrobin Ave

Quite Kingston
Tei- 12496 Tei: 42657
Cable: HORVATH Quito Cable: GENSERY
EL SALVADOR MEXICO
Electrénica Hewiett-Packard Mexicana. S A
Apartado Postal 1589 de CV
27 Avenida Norte 1133 Meras 439
San Salvader Coi. gel Valie
Tel: 25-74-50 Mexico 12, D.f
Catle: ELECTRONICA Tet 5.75-46-49
San Salvador

NICARAGUA

GUATEMALA Roperto Terdn G

Oiznder Associates Latin America  Apariado Postal 689
Apartago Postal 1226 Editicio Terdn

Ruta 4, 6-53, Zona 2 Manages

Guatemala Chty Tei 3451. 3452

Tel: 63958 Cable: ROTERAN Managuz
Cable: OLALA Guatemaia City

CANADA

NOVA SCOTIA
Mewlett-Packard (Canada L1C
2745 Dutch Village Ro

MANTTOBA
Hewiett-Packarg (Canada Ltc
511 Bragtora Ct.

S1. Jamas Suite 203
Tel 204 786-7581 Hatitax
TWX 610-671.3531 Tel: (902) 4550511

TWX: 610-27]-4482

25575 Center Rioge Roao
Clovelans 44145

Tei: (216) 835-0300

TWX- 810-427-912%

3460 South Dixie Drive
Dayten 45435

Tel: (5131 298-0351
TWX: B10-455-1925

1120 Motse Roac
Columbus 43229
Tei: (614) 8461300

OKLAHOMA

2919 United Founaers Bouie.arc
Okishema City 73112

Tel (405) 843.280)

TWX- 910-830-6862

OREGON

Westhills Mail, Suite 158
4475 S.w. Scholis Ferry Roac
Pertiand 97225

Tet: (503) 2929171

TWX: 910-464-6103

PENNSYLVANIA
2500 Moss Side Boulevarc
Menreevilie 15146
Tel- (412 271-072:
TWX 710-797-3650

102} 8th Avenue

King of Prussia industrial Pask
King of Prussia 1840

Tei: (215) 265-7000

TWX: $10-660-267C

RHODE ISLAND
873 Waterman Ave
£ast Providence 02914
Tel: (401) 434.553%
TWX: 710-381-7573

TEXAS

P.0. Box 1270
201 £. Arapaho R
Richardson 75080
Yei (214: 231610}
TWX: 910-867-4723

PANAMA

Electrénica Baiboa. S.A

P.0. Box 4925

Ave. Manuel Espmosa Mo 13-50
Bldg. Alinz

Panama City

Tel: 30833

Cabte: ELECTRON Panama City

PERU

Fernando Ezeta B.

Avenida Petit Thouars 4719
Mirafiores

Casilla 3061

Lima

Tel: 45-2335

Cable: FEPERU Lima

PUERTO RICO

San juan Eiectromcs. tnc
P.0. Box 5167

Ponce ge Leon 154

Pda 3-Pta. de Tierra

San Juan 00906

Tei: (805} 725-3342

Cabie. SATRONICS San juar
Telex- SATRON 3450 332

ONTARIO

Hewlett-Packard (Canaga’ Ltc
880 Lady Etien Piace

Ottawa 3

Tel: (613! 722-4223

TWX: 610-562-1952

Hewlett-Packarg (Cznada Lo
50 Galaxy Bive

Rezdale

Tei: (416) 677-9611

TWX- 610-492-4246

PO Box 22813
6300 westpark Drive
Suite 100

Heuston 77027

Tei (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Roac
San Antenie 73226
Te! (5121 434-4171
TWX- 910-871-1170

2890 South Main Street
Salt Lake City 84115
Tei: (BO)) 487-0715
TWX: 910-925-5681

VERMONT

P.0. Box 2287

wennedy Drive

South Burlington 05401
Tei: (802) 658-4455
TWX- 710-658-4712

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmens 23230
Tet (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E
Bellevue 98004

Tel- 1206) 454-3971
TWX- 910-443-2303
*WEST VIRGINIA
Chartestor

Tel: (304) 768-1232

FOR U.S. AREAS NOT
LISTED:

Contact the regionai ottice near
est you: Atlanta. Georgiz
North Hollywood. Catitornia
Paramus. New Jersey . .. Skohie,
ilbnois.  Their compiete ad
aresses are listed above

*Service Only

URUGUAY

Pablo Ferrando S.A
Comerciai ¢ Industriai
Avenida italia 2877
Casilla ge Correo 370
Mentevideo

Tel: 40-3102

Cable: RADIUM Montevidec

VENEZUELA

Mewiett-Packard De Venezueia
C.A

Apartado 50933

Carscas

Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED.

CONTACT:

Hewlett-Packars
INTERCONTINENTAL

3200 Hitlview Ave

Pale Alte, California 94394

Tel- (415) 326-7000

TWX- 910-373-1267

Cabie: HEWPACK Palo Altc

Teier: 034-8461

QUEBEC

Hewlett.Packard (Canada Lt
275 Mymus Boulevarc

Pointe Claire

Tei (5)4) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Mewiett-Packare (Can
a0a. Lta. in Pointe Ciare, at
the compiete address listed
above

Ec70
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CHANGE B:  Delete: 8120-1348
(Cont'd) Add:  8120-0078 CABLE ASSY:POWER CORD 28480 8120-0078 TQ 1.
Delete: 08745-00047
Add:  08745-0007 FRONT PANEL 28480 08745-0007 TQ 1.
Delete: 08745-00048
Add:  08745-0012 SUB DECK 28480 08745-0012 TQ 1.

1-3



AUSTRIA

Unilabor GmbH

Wissenschattliche insirumente

Rummethardigasse 6/3

£.0. Box 33

Vienna A-1095

Tel (222)42 61 B1. 43 1384

Cable: LABORINSTRUMENT
vienna

Tetex. 75 762

BELGIUM

Hewlett-Packard Benelux S.A

348 Bowlevard du Souverain

Srussets 1160

Tel. 72 22 40

Cadie: PALOBEN Brussels

Telex: 23 494

DENMARK (May 70)
Hewlatt-Packard A/S
Datavej 38

0K-3460 Birnerosd

Tel: (01} B 66 40
Cable: HEWPACK AS
Telex: 65 40

EASTERN EUROPE

Hewlett-Packard S A. Gen!

Korresponden: Buro Fur Os!
kuropa

(Czechosiovahia. Hungary
Poiand, DDR. Rumania
Bulgana}

Innstrasse 23

Posttach

A-1204 Vienna, Austria

Tei (222} 33 66 06

Cable: HEWPACK Vienna

FINLAND
Hewiett-Packard Oy
Bulevard, 26

P.0. Box 12185

Welsmki 12

Tei: 13.730

Cabie: HEWPACKOY-Helsinki
Telex: 12:1563

ANGOLA

Telecira Empresa Técnica
ge fouipamentos Elécticos
SAR

Rua de Barboss Rodrigues
Bor 6487
Luanda
Cabie TVELECTRA Luanda
AUSTRALIA
Hewiett-Packard Austraina

Pty. Ltd
2226 Weir Street

L4 46

Victoria

Tei. 201371 (6 hnes:
Cabie: HEWPARD Melbourne
Telen: 31024

Newiett-Packard Australia
Pty. Ltd

61 Alexander Street
Crows Nest 2065

New South Wales

Tel: 43.7866

Cable: HEWPARD Sydney
Telex: 21561

Hewlett-Packard Australia

97 Cnurchill Road
Prospact 5082

South Austraha

Tel: 65.2366

Cable: MEWPARD Adeiaide

Hewlett Packarg Austraina
Pty. Ltd

2nd Fioor, Swite 13

Casablanca Buikdings

196 Adeiaide Terrace

Perth, W.A. 6000

Tel: 21-333C

Hewlett-Packard Austraiia
Pry. Lud

10 Wooltey Slun

P.0. Box 18

Dichsan A.C. T 2602

Tei 49-8194

Cabte: HEWPARD Canberra ACT

CEYLON

United Etectricals Lta
P.0. Box 681

Yahala Building
Stapies Street
m 2

Tel:
Cahlt ND"POINT Colombo

HEWLETT - PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
EUROPE, AFRICA, ASIA, AUSTRALIA

FRANCE
Hewiett-Packard France
Quartier de Courtaboeu!
Boite Postaie No. 6

1 Orsay

Tel- 920 88 01

Cabte: HEWPACK Orsay
Telex: 60048

Mewtett-Packard France
4 Quar ges Erroits

69 Lyen Séme

Tei 42 63 45

Cabie: MEWPACK Lyon
Telex 31617

GERMANY

Hewlett-Packard Vertrieds-GmbK
Lietzenburgersirasse’ 30

1 Bertin 30

Tel (0811211 60 16

Teiex. 18 34 05

Hewlett-Packard Vertrieds-GmoH
Herrenbergerstrasse 110

703 Bibliagea, Wirttembery
Tei: 07031-6671

Cable: MEPAG Bobiingen

Teiex: 72 65 738

Hewlett-Packard Vertrieds-GmbH
Achenbachstrasse 15

4 Diisseidert 1

Tei- 68 52 S8/59

Teiex- 85 86 533

Hewlett-Packard Vertriebs-GmdH
Berhiner Strasse 137

6 Nisder-Eschbach/Fraaktwrt $§
Tel: (0611) SO 10 64

Cable: HEWPACKSA Frankturt
Telex: 41 32 49

Hewlett-Packard Vertrieds-GmbH
Beim Strohhause 26

2 Hambwrr 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg
Tetex: 21 5332

CYPRUS

Kypronics

19-190 Hommer Avenue
P.0. Box 782

Nicasia

Tel: 6282-75628
Cabie: HE-1-NAM!

ETHIOPIA

Atrican Saiespower & Agency
Private ttd., Co

P. 0. Box 718

58’59 Cunningham St

Adtis Ababa

Tel: 12285

Cabie: ASACO Addissbaba

HONG KONG

Schmidt & Co. {Mong Kong: Ltd
P.0. Box 297

1511, Prince’s Building

10, Chater Road

Weng Keng
Tet: 240168. 232735
Cable: SCHMIDTCO Wong Kong

INDIA

Blve Star Ltd
Kasturs Buildings
Jamsheayi Tata Rd
Bembay 208R. (ncia
Tei: 29 50 21

Teiex. 239

Cabie: BLUEFROST

Bive Star Lig
Band Box Mouse
Prabhagev
Sembay 250D, india
Tei- 45 73 01
Telex: 2396
Cabte: BLUESTAR
Bive Star td.
14/40 Cevil Lines
Kanpur, l»ou
Tel 688

Cable: DLU[SYAR
Bive Star, (ta

7 Hare Street

Cabie: BLUESTAR
Biue Star Ltd

Bive Star House
34 Ring Road
Lapat Nagar

New Delhi 24, india
Tel 5232 76

Teiex: 463

Cabie: BLUESTAR

EUROPE

Newlet!-Packard Vertriebs-Gmbk
Regintriedstrasse 13
onchon §

Tei: 081 69 59 7175

NETHERLANDS
Mewiett-Packard Benelur. N.V
Wegroestein 117

PO Bor 782%

Cable: KSA Munchen
Teter 52 49 85

GREECE

ROSTas Rarayanats

18. Ermou Street

Athens 126

Ter 23030135

Cable: RANAR Athens

Teter. 21 59 62 RNAR GR

IRELAND
Hewlett-Packard Lid
224 Bath Road

Steegh, Bucks, Engianc
Tel Siough 733-3334)
Cable: MEWPIE Siough
Teler. 84413

1TALY

Hewiett-Packard italiana 5.p.A
Via Amerigo Vespucci 2
20124 Wilame

Tel: 6251 (10 ines:

Cabie: HEWPACKIT Milan
Teier: 32046

Hewlett-Packard (tahana $.0.4
Patazzo iaiia

Piazza Marconi 25

00144 Reme - Eur

Tel: 591 2544

Cable: MEWPACKIT Rome
Teler: 61514

AFRICA, ASIA,

Biue Star. Lio
96 Park Lane
Sacuneerabas 3.
Tet 76393
Cabte  BLUEFROST

Bive Star Ltg

23 24 Second Line Beach
Masras 1. tngi

Ter. 2 39 85

Telex: 37%

Cable: BLUESTAR

Blue Star. Lt

18 Kaiser Bungatow
Dinghi Road
Jamshoopw

indea

. totid
Tel 38 04

Cabte BLUESTAR
INDONESIA

@3h Boion Trading Coy. N.V
Dijalah Merdena 25

i noung

Tel: 4915 51560
Cabie: LMY
Terer: 809

IRAN
Tetecom. Ltd.
P. 0. Box 1812
240 Kn. Saba Shomal
Teheran

Tel: 43850, 48111
Cabie: BASCOM Teheran

ISRAEL

Etectromcs & Engineering
Div. of Matorola israel Lic

17 Aminadav Stree!

TekAviv

Tei: 36941 (3 hines:

Cabje: BASTEL Tel-Aviv

Telex: Baste! Tv 033-568

JAPAN
Yokogawa-Hewlet!-Packard Lid
Nisei Ibarage Biog

2.2-8 Kasuga

Ibaragi-Shi

Osaka
Tel 23-164)

Yohogawa-Hewiett-Packard Lid
e Building

No. §9. Ketori-cho
Nakamura-ku, Mageys City
Tel. $51-0215

111

Tet- 020-42 7777

Cabie: PALOBEN Amsterdam
Teiex. 13 216

NORWAY
Hewiett-Packard Norge A §
Box 14%

Nesveren 13

N-1344 Masiem

Tel 53 83 60

Cable: NEWPACK Oslo
Telex: 6621

PORTUGAL
Teiectra
Empresa Tecnica oe
Eourpamentos
Etecteicos, Sari
Rua Rodrigo 62 Fonseca 103
P.0. Box 2511
1

Tek: €8 60 72
Cable: TELECTRA Lisbon
Telex: 1598

SPAIN

Ataio Ingemeros SA
Ganduxer 76

Barcaloma &

Te): 211-44-66

Cabie- TELEATAIO BARCELONA

AUSTRALIA

Ataro ingemeros S
Enrque Larveta 12
Madrid, 16

Tei: 215 35 43

Cable. TELEATAIO Madrig
Telex. 2749¢

SWEDEN

Hewlett-Packard (Sverige) AB
Magakersgatan 9C

§ 431 04 Maindai 4

Tel: 031 - 27 63 00

Hewlett-Packard (Sverige) AB

Svetsarvagen 7

S171 20 Seina |

Tel (08) 98 12 50

Cable: MEASUREMENTS
Stockhoim

Telex: 1072}

SWITZERLAND

Hewtett Packard (Schweiz) AG
2yreherstrasse 20

8952 Schlieren

Tel: (051) 98 18 21 24

Cabie: HEWPACKAG 2urich
Teler 53933

Hewiett Packard (Schweizi AG
Rue du 8013-¢u-Lan 7

1217 Meynin 2 Ganeva

Tei: {022) 4) 54 00

Cabie: HEWPACKSA Genevo
Tetex- 2 24 86

gawa-Hewiett-Packard L10
Ohashi Building

9 Yoyogi 1-chrome
Shibuya-ku, Tekys

Tei 370-2281/7

Teiex. 232-2024YHP

Cable: YMPMARKET TOK 23723

KENYA

R. 1. Tidury Ltd.

P. 0. Box 2754

Suite §17/518

Hote! Ambassadeur
Kairobi

Jei: 25670, 68206. 58196
Cabie: ARJAYTEE Narrob:

KOREA

American Trading Co., Korea, Ltd
P.0. 8ox 1103

Dae Kyung Biog

107 Sejong Ro

Chongro Ku

Seeul

Tet: 75-5841 (4 hines

Cable: AMTRACO Seou!

LEBANON

Constantin E. Macnigis
Ctemenceau Street

P.O. Box 7213

Beirut

el: 220846
Cadte: ELECTRONUCLEAR Bewrut

MALAYSIA

MECOMB Malaysia Lt

2 lorong 13/6A

Section 13

Petaiing Jays. Selamger
Cable: MECOMB Xuals Lumpur
MOZAMBIQUE

A. N. Goncalves, LDA

4.1 Apt. 14 Av. D. Luts

P.0. Box 107
Lowrence ]
Cable: NEGON
NEW ZEALAND

Hewlett-Packard (N.2.) Ltd
32:34 Kent Terrace

Cabie: HEWPACK Weliington
PAKISTAN (EAST)
Mushko & Company, Ltd
Zitat Chambers

31, Jinnsh Avenve

Tei: 280058
Cable: NEWDEAL Dacca

P N (WEST)
Mushko k Company, Ltc
Oosman Chambers

Victoria Roao

Karachi 3

Tel: 511027, 512927

Cable: COOPERATOR Karachi

PHILIPPINES
Llectromex Inc

Makati Commerciat Center
2129 Pasong Tamo
Manati. Rizal D 708

TURKEY

Teiehom Engineering Bursau
P.O. Bex 376 - Gatats
Istanbu!

Tel- 49 40

Cabie YELIMATION Istanou)

UNITED KINGDOM
Hewlett-Packard Ltd
224 8ath Road
Stough, Bucks

Te! Siough 3334!
Cabte: HEWPIE Siough
Telezr 34413
Hewiett-Packarg L1
The Grattons
Stamtfors New Road
Altrincham, Cheshire
Tel 06) 258-8626

USSR

Please Contact

Hewiett-Packard S.A

Rue 0u Bois-du-Lan 7

1217 Meyrin 2 Geneva

Tel: (022141 53 00

Cabie N(W?ACKSA Geneva
Switzer,

Teiex. 2.24.4 le

YUGOSLAVIA

Beiram S.A

83 avenue des Mimosas
Srussels 1S,
Tel- 34 33 32, 34 26 19
Cabie: BELRAMEL Brussels
Tetex: 21790

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard S.A

Rue du Bors-gu-Lan 7

1217 Meynin 2 Gemeva
Switzeriland

Tel- (022) 41 54 00

Cabie; HEWPACKSA Geneva

Teiea. 2.24.36

TANZANIA

R ) Tibury Lte

P.0. Box 2754

Surte 517/518

Hotel Ambassadeur

Nairedi

Tei: 25670, 26803. 68206, 58195
Cabte: ARJAYTEE Nairob:

THAILAND

The International
Engineering Co., LtG.

P. 0. Box 3

P.O. Box 1028 614 Sukhumvit Rosd
Manila Sangkek
Tel: 89-85-01 Tel: 910722 (7 ines®
Cabie: ELEMEX Manua Cable: GYSOM
TLX INTENCO BK-226 Bangkok

SINGAPORE

ang N

Engineering Camny Ltd R. ). Tilbury Ltd

9, Jatan Kilang P.0. Box 2754
Singapers, 3 Suite $17/518
Tel: 642361-3 Mote) Ambassadeur

Cable: MECOMB Singapore

SOUTH AFRICA

Hewlett Packard South Atrica
(Pty.), Lt

Breecastie House

Bree Street

Cape T

Ter: 3-6019. 3-654%

Cabie: HEWPACK Cape Towr

Tetez- 5-0006

Hewiett Packard South Africa
Pty.), Ltd

P.0. Box 31716

30 De Beer Street
Erasmiontein, Johanaeibur

Tel 72‘4172 724-4185

Telex: 0226

Cable: HEWPACK Johannesburg

TAIWAN REP. OF CHINA
Hwa Sheng Electronic Co., Lt
P.0. Box
Room 404
Chia Hsin Building
Ne. 96 Chung Shar
North Road, Sec 2
Talpei
Tel: 555211 Ext. 532-539
545936, 546076, 54866)
Cable- VICTRONIX Taipei

Nairebi
Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

VIETNAM

Peninsular 1ulln[ inc
P.0. Box H-3

216 Hien-Vuong

Saigon

Tel. 20.805

Cable: PENINSULA Saigon

ZAMBIA

R 1 Tilbury (Zsmbia) Ltg
P.0. Box 2792

Lusaks

2ambia, Central Atrica

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packarg
INTERCONTINENTAL

3200 Millview Ave.

Palo Aito, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cabie: HEWPACK Palo Allo

Telex: 034-8461

E4 70
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K4XL's BAMA

This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

It was uploaded by someone who wanted to help
you repair and maintain your equipment.

If you paid anyone other than BAMA for this manual,
you paid someone who is making a profit from the
free labor of others without asking their permission.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at hitp://bama.sbc.edu



