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Model 8743A

Section 1

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2, The Model 8743A Reflection - Transmission
Test Unit is a complementary instrument for the HP
B410A Network Analyzer. It contains microwave
circuits for making reflection and transmission mea-
surements from 2.0 to 12.4 GHz. The RF circuit for
a transmission or a reflection measurement is set up
by a front panel pushbutton or with remote contact
closures.

1-3. A calibrated internal line stretcher with a high
resolution digital indicator compensates for the elec-
trical lengthof the device under test - up to 15 em for
reflection tests, and up to 30 cm for transmission
tests, If more compensation is needed, additional line
may be installed in place of the removable rigid coax
link on the rear panel.

1-4.  As shown in Figure 6-5 both the reference and
test channels are isolated from the signal source by
20 dB. In addition to padding source mismatch, the
attenuation in the test channel permits measurements
on small-signal devices.

Table 1-1,

1-5. ACCESSORIES FURNISHED.
1-6. A rack-mounting kit, a male 36-pin connector

(HP part number 1251-0084) and a detachable puower
cable are furnished with the Model 8743A.

1-7T. RACK-MOUNTING KIT,

1-8. The rack-mounting kit contains all the hardware
needed to adapt the Model 8743A cabinet for instal-
lation in equipment racks with standard 1%inch
spacing. Instructions for conversion to rack 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 connections to be made
to the 8743A. (See Table 3-1 for wiring information. )

Specifications.

Freguency Range: 2.0 to 12. 4 GHz.

Impedance: 50 ohms nominal.

Reflection Coefficient
UNKNOWN port:* 2-8 GHz, < 0,091 (VSWR 1.2)
8-12.4 GHz, < 0. 13 (VSWR 1.3)
TRANSMISSION RETURN port:
REFL Measurement: < 0.13 (VSWR 1.3)
TRANS Measurement: < 0.20 (VBWR 1.5)

Coupler Directivity: 30 dB

Insertion Loss:
RF Input to REFERENCE output: 30 dB nominal
RF Input to UNKNOWN port: 20 dB nominal

UNENOWN port to TEST output in Reflection mode:
10 dB nominal

TRANSMISSION RETURN port to TEST cutput in
transmission mode:<1.5 dB.

Maximum RF input: 8743A damage level, 2 W

Comnectors:

RF INPUT port: Type Nt female, stainless steel,

1C‘u-l'n|;::a.tible with connectors whose dimensions con-
form to MIL-C-39012 or MIL-C-71.

Microwave Switches: Typical switching time, 40

REFERENCE and TEST channel output ports mate
with APC-T* comnectors.

TRANSMISSION and UNKNOWN ports: APC-72
sexless connectors

REMOTE INPUT: 36 pin female,

msec. Estimatedswitchlifetime 1 millioneyeles

Reference Plane Extension: 0 to 15 em for reflec-

tion; 0 to 30 cm for transmission; calibrated by
dial indicator. Indicator is adjustable for initial
calibration.

Transmission-Reflection Selection: Manual by
front-panel, lighted pushbuttons. Remote by con-
tact closures or saturated transistors through
36-pin connector at rear panel. Pin 17 to pins 18
or 36 (ground) selects remote operation. Opening
or closing pin 24 to pins 18 or 36 selects Reflec-
tion or Transmission., Pins 17 and 24 are at 12V
and short to ground will draw 12 mA.

Accessories Furnished:

Rack-mounting kit
36-pin male connector
Power cable

*Equivalent source reflection coefficient when used with 84 10A Network Analyzer,

2Amphenol RF Division, Danbury, Connecticu.

F5DQK 12/2009
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Seetion I

1-11. ACCESSORIES AVAILABLE.

1-12. FLEXIBLE ARM.

1-13. The Model 11605A Flexible Arm is a combina-
tion of three rotary air lines and three swivel joints.
It combines the phase stability of rigid line with the
flexibility of cable so that devices with any port ge-
omelry can be connecled Lo the 8743A,

1-14. ATTENUATOR,

1-15. A 50-ohm coaxial attenuator is recommended
for transmission measurements. An attenuator con-
nected between the output of the device under test and
the HP 11605A Flexible Arm reduces the ambiquity due
tomismatch between the 116054, 8743A and B411A. A
10-dB low reflection attenuator, such as a HP 84924
Option 10, reduces this ambiguity to essentially that of
the attenuator (VSWR < 1.25). In addition to reducing
error due to mismatch, the 10-dB attenuator makes
the test channel power level during calibration the same
for transmission and reflection. Also, the combined
electrical lengths of the 8492A and 11605A make the
electrical length of the test channel in the transmission
mode nearly equalto its length in the reflection mode,
This means, that since the difference is small, it is
possible to calibrate for one mode of operation and
swilch to the other without recalibrating,

1-16. APC-7 SHORT.

1-17. The Model 11565A APC-T Short is useful for
establishing reflection measurement, phase and
magnitude, reference.

1-18. COMPLEMENTARY EQUIPMERNT.

1-19. MODEL 8410A NETWORK ANALYZER,

1-20. The B410A Network Analyzer measures rela-
tive amplitude and phase of two RF input signals. The
instrument is capable of single or swept frequency

1-2
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Model 8743A

measurements,in the range of 0. 11 to 12, 4 GHz. Twao
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 allow
display of swept signals on an oscilloscope or X-Y
recorder. The 8414A plug-in unit displays relative
amplitude and phase data in polar coordinates on a
5-inch CRT for either swept or CW mode of
measurement,

1-21. SIGNAL SOURCE.

1-22, HP 8690 Sweep Oscillator main frames with
86928, B6Y3B and 8694B RF plug - in units provide
swept frequency coverage of the entire 8743A frequency
range, These oscillators have features which make
them especially compatible with the 8410A Network
Analyzer system. For example, the sweep reference
voltage oulput permits the 8410A phase lock system to
track the fastest sweeps for flicker-free oscilloscope
displays. Also, the between-sweep pause at the start
frequency enables the Network Analyzer to phase lock
solidly before a sweep begins,

1-23. INSTRUMENTS COVERED BY MANUAL.

1-24. EachModel 8743A carries atwo-section, eight—
digit serial number (000-00000). The first three digits
of the number are aprefix. The contents of this manual
apply directly to the Model 8743A which has the same
serial number prefix(es) as those listed after SERIALS
PREFIXED on the title page.

1-25. Revisions requiredto adapt this manual to other
serial number prefixes are given in a yellow-sheet
Manual Changes insert, suppliedwiththe manual. For
information concerning serial number prefixes not
listed on the title page or in an insert, contact the
nearest Hewlett-Packardoffice listedat the rear of this
manual.

6/50
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Model E743A

Section II

SECTION 11
INSTALLATION

2-1. INCOMING INSPECTION.

2-2.  Inspect the instrument for shipping damage as
soon as it is unpacked. Check that all accessories
listed in Paragraph 1-7 have been included. Check for
broken knobs and connectors; inspeet cabinet and panel
surfaces for dents and scratches. If the instrument is
damaged in any way, or fails to operate properly, no-
tify carrier and your nearest Hewlett-Packard Sales
andService Office. For assistance of anykind, includ-
Ing instruments under warranty, contact the nearest
Hewlett-Packard Sales Office listed at the back of this
manual.

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

2-5.  The same containers and materials used in fac-
tory packaging can be obtained through the Hewlett-
Packard offices listed at the rear of this manual.
Removethe rear-panel coaxial link,wrap it separately
and include in shipping container.

2-6. I the Model 8743A is being returnedto 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 commereially-available
materials:

a. Wrap the 8743A and the rear-panel coaxial link
separately inheavy paper or plastic. (If shipping to a
Hewilett - Packard service office or center, attach a
tag indicating 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. Useenoughshock-absorbing material (3 to 4 inch
layer) around all sides of the instrument to provide
firm cushion and prevent movement inside the contain-
er, Protect the control panel with ecardboard,

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.

F5DOK 12/2009

2-10. PREPARATION FOR USE.
2-11, POWER REQUIREMENTS,

2-12. The Model 8743A requires a power source of
115 or 230 volts £10%, 50 to 1000 Hz, single phase
that can supply approximately 20 watts,

2-13. 115/230 VOLT OPERATION,

2-14. A two-position slide switchon the rear panel of
the Model 8T43A permits operation from either a 115-
or 230-volt power source. The number showing on the
switch slider indicates the voltage for which the instru-
ment is connected. The correct line fuse rating for
each line voltage is markedon the plate adjacent to the
fuse.

2-15. Topreparethe Model 8743A for operation, po-
sition the 115-230 volt switch sothat the number show-
ing on the slider corresponds tothe available line vol-
tage, and install a line fuse of correct rating, "Slo-blo"
fuses should be used.

CAUTION

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

2-16. POWER CABLE.

2-17. To protect operating personnel, the National
Electrical Manufacturers’ Association (NEMA) rec-
ommends that instrument panels and cabinets be
grounded. Accordingly, the Model 8743A is equipped
with a three-conductor power cable which, when plug-
ged into an appropriate receptacle, grounds panel and
cabinel. The offset pin of the three-prong connector
is the grounding pin,

2-18. To preserve the protection feature when op-
erating the Model 8743A from a two-contact outlet,
usea three-prong to two-prong adapier (HP part num-
ber 1251-0048), and connect the green wire on the adap-
ter to ground.

2-19. BENCH OPERATION,

2-20. The Model 8743A cabinet has plastic feet and
a foldaway tilt stand for convenience in bench opera-
tion. The standinclines the instrument encughto make
the panel features easier to see. The plastic feet pro-
vide clearance for air circulation and make the Model
8743A self - aligning when stacked on other Hewlett-
Packard full rack-width modular instruments.

2-21. RACK MOUNTING,

2-22, All necessary hardware and instructions are
contained in the supplied rack - mounting kit (HP part
number 5060-0775). Care must betaken to insure that
the ambient operating temperature does not exceed 55°C
(140" F).

2-1/2-2
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Model 87434

Section III

SECTION 11l

OPERATION

3-1. INTRODUCTION.

3-2, The combinationof the Model 8743A Reflection-
Transmission Test Unit with the Model 11605A Flexi-
ble Arm, a signal source, and a compatible phase-am-
plitude ratio indicator, such as the HP Model 8410A
Network Analyzer, makes up a system for measuring
reflectionandtransmission, phase and magnitude, from
2.0to 12.4 GHz.

3-3. The microwave ¢ircuit for a reflectionor trans -
mission measurement is set up by pressing a front panel
pushbutton or with remote contact closures.

3-4, A calibratedline stretcher with a digital indica-
tor is used to equalize the electrical length of the test
and reference channels for initial phase calibration.
A thumbwheel allows the digital indicator to be set to
zero or to any desired reference. For reflection
measurements, in cases where the measurement plane
is not to be at the UNKNOWN port, the line stretcher
can be adjusted to extend the measurement plane up to
15 em beyond the UNKNOWN port. For transmission
measurements, the line stretcher can be used to de-
termine the totalelectrical length {up to 30 cm) of the
device under test. For either function, additional line
may be installed in place of the removable rigid coax
link (REFERENCE LINE) on the rear panel.

3-8, A special recess for the HP 8410A Network
Analyzer's harmonic frequency converter permits

F5DQK 12/2009

direct connection to the 8743A withno increase in pack-
age dimensions.

3-6. DESCRIPTION OF PANEL FEATURES,
3-7. Front and rear panel controlsconnectors,and
indicators are deseribed in Figures 3-1 and 3-2. In

these figures the numbers on the panel illustrations
match the description numbers.

3-8. OPERATING PRECAUTIONS.
3-9. MAXIMUM RF POWER.

3-10. Do not apply more than 2 watts of RF power to
the rear-panel RF INPUT. Power in excessof 2 watts
may damage the internal directional couplers. When
making transmission measurements using the 84104
Network Analyzer, do not apply more than 50 mW to
the 8743A TRANSMISSION RETURN port. More than
50 mW may damage the 8411A Harmonic Frequency
Converter.

3-11. MEASUREMENT PROCEDURES.

3-12. Procedures for making transmission and reflec-
tion measurements using the HP 8743A with the HP
8410A Network Analyzer are included in Figures 3-3
through 3-6,

3-1
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Section HI

Model 8743A

FRONT PANEL FEATURES

| afaza m:n.zcﬁuﬁqyu ISSION TES\UQITIE‘D'IE- Sz
v - packat

ne:znz_ﬂai PLANE EXTENSWE (CH )
00 0-F i

GNSERTED ELEGTRICAL LENATH = 2 = G READING)

FUNCTION

=

TRANS

l

8|

TR, RETURN '@

e S

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
equalize the electrical length of the test and
reference channels for initial calibration and
to compensate for the electrical length of the
device under test-up to 15 e¢m for reflection
tests, and upto 30 cm fortransmissiontests.
ZERO thumbwheel is for setting reference
indication on counter without changing line
length. If more compensation is needed, ad-
ditional line may be installed in place of the
removable rigid coax link on the rear panel.

FUNCTION selectors. Set up the internal
microwave circuits for making reflection or
transmission measurements, Pushbutton
glows, indicating function selected.

TRANSMISSION RETURN port., Makes RF
connection from the device under test for
transmission measurements. APC-T type*
50-ohm precision 7Tmm sexless connector.

UNKNOWNport. Makes RF connections to the
device under test for reflectionor transmis-
sion measurements. APC-7 type* 50-ohm
precision Tmm sexless connector.

Amphenol RF Division, Danbury,-Connecticut.
See Figure 3-11 for important information
about use, care of APC-T connectors.

3-2

Figure 3-1. Front Panel Features

F5DQK 12/2009
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Model 8743A

Section III

REAR PANEL FEATURES

REFERENCE and TEST output ports. Refer-
ence and Test channel outputs to phase-ampli-
tude indicator. Mate with APC-T* style 50-
ohm precision Tmm connectors. The REFER-
ENCE channel connector is mechanically
floating to assure alignment with 8411A Har-
monic Frequency Converter of HP 8410A Net-
work Analyzer.

REFERENCE LINE. May be replaced with a
longer section of rigid coax cable to extend the
range of the REFERENCE PLANE EXTEN-
SION to any desired length.

RF INPUT. Input for RF signalthat is applied
to the device under test. Frequency range is
2.0 to 12.4 GHz., Maximum RF power level
is 2 watts. Connector is 50-ohm type N and
mates compatibly with type N connectors
whose dimensions conform to MIL-C-39012
and MIL-C-7 (see dimension drawing).

REMOTE INPUT. Accepts contact closure
type remote programming to select the func-
tion to be measured. Nominal voltage from
the 8743A when the contact is open is 12 Vde.
Maximum current from the 8743A when the
contact is short circuited is 12 mA.

Power Cable Connector. NEMA type with
offset pin connected to 8743A cabinet. Power

Amphenol RF Division, Danbury, Connecticut.

RF NPT

@

0.3I8MIN.
0.320MAX,

0.063 MIN,
4 0.066MAX.

, =—0.207 MAX.

requirements: 115 or 230 V ac +10%, 50 to
1000 Hz, approximately 20 watts.

Power Line Fuse Holder. 'Slo-blo" fuse
rating for 115 and 230 Vac on adjacent plate.

Line Voltage Selector. Permits operation
from 115 or 230 Vac. Number showing on
slider is the selected operating voltage.
Correct line fuse rating is on plate adjacent
to fuse holder.

Serial Number Plate. Eight-digit serial num-
ber should be included inany correspondence
concerning the 8743A

Figure 3-2. Rear Panel Features

F5DQK 12/2009
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 8743A

SIGNAL SOURCE
20-12.4 GHz
HP B690 SERIES

REFLECTION MEASUREMENT
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Figure 3-3, Reflection Measurement, Using Network Analyzer with 8413A Display Unit. (Sheet 1 of 2)
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Model 87434

Section IIT

1.
2.

=

CALIBRATION

DESCRIPTION, Calibration consists of adjusting
the 8743A REFERENCE PLANE EXTENSION to
obtain equal reference and test channel electrical
lengths and obtaining reference, magnitude and
phase, indications using a termination of known
magnitude and phase angle,

PROCEDURE.

Connect equipment as shown in setup.

Connect acoaxial short such asthe HP 115654
to the 8743A UNKNOWN port and depress the
REFL pushbutton.

Adjust 8413A phase offset control for 180°off-
set (either polarity).

Set the Sweep Oscillator to automatic sweep.
Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network
Analyzer over the frequency bandof interest.

Adjust the oscilloscope to display the swept
phase putput from the 8413A.

Obtain equal reference and test channel elec-
Lrical lengths by adjusting the REFERENCE
PLANE EXTENSION for a horizontal phase
display on the oscilloscope. If the plane of
measurement is to be extended beyond the
plane of the short, the digital counter should
be set to zero sothat it can beused to set the
required extension accurately. A convenient
way to do this i1s as follows:

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

b. Holdthumbwheelto retain zero indication
and readjust REFERENCE PLANE EX-
TENSION for a horizontal display on the
oscilloscope.

For swepl-frequency measurements, adjust
the oscilloscope display as follows:

a. Discomnect oscilloscope vertical input
from B413A AMPLITUDE channel, to
simulate zero voltsde [rom 8413A, Note
trace position.

b.  Reconnect vertical input and adjust 8410A
test channel gain and amplitude vernier
controls so that the average of the trace
falls on the zero trace position noted in
step (a) above.

¢. Adjust oscilloscope vertical position for
a convenlent amplitude reference,

d. Disconnect oscilloscope wvertical input
from B413A PHASE channel, to simu-
late zero volts de from B413A. Note
trace position,

e. Reconnect vertical input and adjust 84104
phase vernier control sothat the average
of the trace falls on the zero trace position
noted in step (d)above.

i.  Adjust oscilloscope vertical position for
a convenient phase reference.

To ealibrate for single - irequency measure-
ments, perform the following:

a. Set the Sweep Oscillator for single-fre-
quency operation.

b.  Adjust the B410A PHASE VERNIER for a
zero degree indication on the 8413A.

c. Adjust 8410A test channel gain and ampli-
tude vernier controls for a 0 dB indication
on the 8413A,

NOTE

Calibration for greater accuracy is
discussed in Paragraph 3-14 and 3-15.

MEASUREMENT,

Remove the coaxial short and connect the de-
vice tobe testedto the 8743A UNKNOWN port.

Return the 8413 A phase offset to zero.

For swept-irequency measurements, read

a. Formagnitude, note 84104 test channel
gainsettings. Increase test channel gain
to return oscilloscope display to refer-
ence obtained during calibration. The
difference in test channel gain settings
is the reflection magnitude in return

L. For phase, adjust oscilloscope vertical
sensitivity and position controls to view
the swept - phase display of the device

Use the calibrated 8413A

output (10 mV/degree) and the oscillo-

scope vertical calibration to determine

For single - [requency measurements, read

a. For magnitude, note 8410A test channel
gain settings. Increase test channelgain
to return the 8413A meter indication to
zero. The difference in testchannelgain
settings is the reflection magnitude in re-

b. For phase, adjust the 8413A phase offset
for an on scale meter indication on the
maost sensitive seale, The phaseangle is
the algebraic sum of phase offset and

1.
2.
3.
magnitude and phase as follows:
lossl,
under test.
4 phase angle.
magnitude and phase as follows:
turn loss.
meter indication.
1 1

Log_l'tﬁ. 05 x Return Loss)

Figure 3=-3.

F5DQK 12/2009

Reflection Measurement, Using Network Analyzer with 8413A Display Unit. ( Sheet 20of2)
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 8743A
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Figure 3-4. Transmission Measurement, Using Network Analyzer with 8413A Display Unit (Sheet 1 of 2)
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model BT43A

Section ITT

‘ CALIBRATION

DESCRIPTION. Calibration consists of adjusting
the 8743A REFERENCE PLANE EXTENSION to
obtain equal reference and test channel electrical
lengths and obtaining reference, magnitude and
phase, indications.

PROCEDURE,

1. Connect equipment as shown in setup. Con-
nect a 10-dB attenuator, such as the HP
8492A Option 10, to the HP 11605A Flexible
Arm (see Parapgraph 3-17), and connect the
attenuator to the 8743A UNKNOWN port.

2. D¢ couple and de balance the oscilloscope
vertical amplifiers. Adjust the oscilloscope
to display the swept - phase output from the
8413A.

3. Obtain equal reference andtest channel elec-
trical lengths by adjusting the REFERENCE
PLANE EXTENSION for a horizontal phage
display on the oscilloscope. If the digital
counter is to be used to determine the elec-
trical length of the device under test, it should
be set to zero. A convenient way to do this
is as follows,

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

b. Holdthumbwheel to retain zero indication
and readjust REFERENCE PLANE EX-
TENSION for a horizontal display on the
oscilloscope,

4. For swept - frequency measurements, adjust
the oscilloscope display as follows:

a. Disconnect oscilloscope vertical input
from 8413A AMPLITUDE channel tosim-
ulate zero volts de from 8413A. Note
trace position,

b. Reconnectvertical input andadjust 84104
test channel gain and amplitude vernier
controls so that the average of the trace
falls on the zero trace position noted in
step (a) above,

¢. Adjust oscilloscope vertical position for
convenient amplitude reference,

d. Disconnect oscilloscope vertical input
from 8413A PHASE channel to simulate
zero volts de from 8413A. Note trace
position.

e, Reconnect vertical input and adjust the
8410A PHASE vernier control sothat the
average of the trace falls on the zero
trace position noted in step (d) above,

f. Adjust oscilloscope vertical position for
a convenient phase reference.

5. To calibrate for single - frequency measure-
ments perform the following:

a. Sel the Sweep Oscillator for single-fre-
quency operation.

b. Adjust 8410A PHASE VERNIER for zero
degree indication on the 8413A,

¢. Adjust 8410A test channel gainand ampli-
tude vernier controls for a 0dB indication
on the 8413A.

MEASUREMENT
1, Insertthe device tobetested betweenthe UN-

KNOWN port and the 10-dB attenuator.

2. For swept-freguency measurements, read
magnitude and phase as follows:

a. For magnitude, note8410A test channel
gainsettings. Adjust test channel gain to
return oscilloscope display to reference
obtained during calibration. The differ-
ence in test channel gain settings is the
transmission gain or loss in dB of the
device under test.

b.  For phase, adjust oscilloscope vertical
sengitivity and position controls to view
the swept - phase display of the device
under fest, Use the calibrated 8413A
output (10 mv/degree) and the oscillo-
scope vertical calibration to determine
phase angle.

NOTE

The phase display is the combination of

linear phase {due to electrical length)

and non-linear phase shift. Group delay

can be determined fromthis display (see

HP Application Note 92).

3. For single - [requency measurements, read

magnitude and phase as follows;

a. For magnitude, note 8410A test channel
gain settings, Adjust test channelgainto
returnthe 8413A meter indication to zero.
The difference in test channel gain set -
tings is the transmission gain or loss in
dB of the device under test,

b. For phase, adjust the 8413A phase off-
set for an on-scale meter indication on
the most sensitive scale. The phase
angle is the algebraic sum of phase off-
set and meter indication,

F5DQK 12/2009

Figure 3-4. Transmission Measurement, Using Network Analyzer with 8413A Display Unit (Sheet 2of 2)
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Reflection Measurement, Using Network Analyzer with 84144 Polar Display Unit (Sheet 1 of 2)
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 8T43A

Section II1

CALIBRATION

DESCRIPTION, Calibration consists of adjusting
the 8743A REFERENCE PLANE EXTENSION to
obtain equal reference and test channel electrical
lengths and obtaining reference, magnitude and
phase, indications.

PROCEDURE.

1. Connect equipment as shown in setup.

2. Connect a coaxial short such asthe HP 11565A
to the 8743A UNKNOWN port and depress the
REFL pushbutton.

3. Set the Sweep Oscillator to automatic sweep.
Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network
Analyzer over the frequency band of interest.

4, Push and hold the 8414A BEAM CTR push-
button and adjust the centering controls to
placethe dot in the center of the polar display.

5. Obtain equal reference and test channel elec-
trical lengths by adjusting the REFERENCE
PLANE EXTENSION Lo collapse the trace to
a dot or smallest cluster. If the plane of
measurement is to be extended beyond the
plane of the short, the digital counter should
be set to zeroso that it can beused to set the
required extension accurately. A convenient
way to do this is as follows:

a. Adjust REFERENCE PLANE EXTEN-
SION crankuntil counter reads all zeros.

b. Holdthumbwheel to retain zero indication
and readjust REFERENCE PLANE EX-
TENSION to collapse the trace to a dot
or smallest cluster.

6. Adjust the 8410A PHASE VERNIER, TEST
CHANNEL GAIN and AMPL VERNIER con-
trols to place the dot or cluster for a refer-
ence indication of r=1/180°,

NOTE

Calibration for greater accuracy is dis-
cussed in Paragraph 3-14 and 3-15.

MEASUREMENT

1. Remove the coaxial shortand connect the de-
vice to be testedto the 8743A UNKNOWN port,

2. Read the reflection coefficient, magnitudeand
phase, (or impedance using a Smith Chart
overlay) from the 8414A display.

NOTE

For small reflection coefficients the
8414 A resolution can be improved by in-
creasing the 8410A test channel gain. For
example, increasing the test channel gain
by 20dBchanges the full scale reflection-
coefficient calibration from 1.0 to 0.1
at the outer circle.

3. The effective load plane of the device under
test may be determined by adjusting the RE-
FERENCE PLANE EXTENSIONto again col-
lapse the trace to a dot or smallest cluster,
The distance from reference plane to load
plane may be read directlyfrom 8743A digital
counter (counter set to zero during
calibration),

Figure 3-5. Heflection Measurement, Using Network Analyzer with 8414A Polar Display Unit (Sheet 2 of 2)

F5DQK 12/2009
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 8743A

Section III

CALIBRATION

DESCRIPTION. Calibration consists of adjusting
the 8743A REFERENCE PLANE EXTENSION to
obtain equal reference and test channel electrical
lengths and obtaining reference, magnitude and
phase, indications.

zero. A convenient way to do this is as
follows:

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

b. Holdthumbwheelto retain zero indication
and readjust REFERENCE PLANE EX-
TENSIONto collapsethetraceto a dot or
smallest cluster.

PROCEDURE.

6. Adjust the 8410A phase and amplitude con-

1. Connect equipment as shown in setup. Con- trols to place the dot or cluster for a refer-
nect a 10-dB attenuator,suchasthe HP 8492A ence indication of =1 /0°
Option 10, to the Flexible Arm (see Para--
graph 3-17) and connect the attenuator to the
8743A UNKNOWN port. MEASUREMENT

1. Insert the device to be tested between the

2. Depress the 8743A TRANS pushbutton. UNKNQOWN port and the 10-dB attenuator.

3. Set the Sweep Oscillator to automatic-sweep. 2. Note the 8410A testchannel gain setting. This
Adjust the Sweep Oscillator and Network is the calibratedgain setting. Adjust the test
Analyzer controls to phase lock the Network channel gain controls to locate the CRT dis-
Analyzer over the frequency bandof interest. play on the outside ring. The difference in

test channel gain settings is the magnitude

4. Push and hold the 8414A beam center push- Of.l thengrinfmi551on B g L BEIEE 18-

; button and adjust the centering controls to viceunder testh.
giz;e e sl e et bk poiam e 3. To determine the electrical length of the de-

Obtain equal reference and test channel elec-
trical lengths by adjusting the REFERENCE
PLANE EXTENSION to collapse the trace to a
dot or smallest cluster. If the digital counter
is to be usedto determine the electrical length
of the device under test, it should be set to

vice under test perform the following:

a. Adjustthe REFERENCE PLANE EXTEN-
SION to again collapsethetracetoadot or
smallest cluster.

b. The electrical length of the device under
test is two times the digital counter
reading.

Figure 3-6. Transmission Measurements, Using Network Analyzer with 8414A Polar Display Unit (Sheet 2 of 2)

3-11
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Section III
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Figure 3-7. Measured Reflection Coefficient.

3-13, INCREASED ACCURACY FOR REFLECTION
MEASUREMENTS BY MINIMIZING
DIRECTIVITY ERRORS,

3-14. The 8743A internal coupler's directivity errors
become significant when measuring small reflection co-
efficients, but the error canbe cancelled at single fre-
guencies. The measured reflection is the vector sum
of the directivity vector plus the reflection coefficient
of the device under test. (See Figure 5-7.) The error
is calibrated out with a sliding load. Figure 3-8 de-
picts the sliding load in one position at a single-fre-
quency. As the sliding load is moved, the magnitude
of its reflection coefficient remains constant but the
phase of the coefficient changes. As the loadis moved
its reflection coefficient indication rotates in a circle
of constant magnitude about the directivity vector. The
center of this cirele is the tip of the directivity vecton
If the magnitude of the directivity was zero, the locus
circle would be centered about the origin as shown in
Figure 3-9. The directivity vector goes from the origin
to the center of the locus circle. When the location of
the center ofthe circle is known, the directivity vector
can be subiracted from the measured reflection. The
resultant is the reflection coefficient of the device under
test.

3-15. The vector subtraction can be performed di-
rectly with the horizontal and vertical controls on the
8414 A polar display. Increase the 8410A TEST CHAN-
NEL GAIN so full scale reflection on the polar display
is suitable for the component you wish to measure.
Attach a sliding load such as the HP 905A to the 87T43A
UNKNOWN port. Slide the load and adjust the horizon-
tal and vertical controls until the cirele rotates about
the center of the CRT. The effect of directivity is
now cancelled for this frequency and this test channel
gain on the Network Analyzer. The veclor subtraction
must be done manually with the 8413A. Put the sliding
lead on the 8743A and measure reflection, phase and
magnitude, for three positions of the sliding load. Plot
these three points on graph paper and find the center
of the circle that goes through these points. The vector
fromthe orginof the graphto this center must be vec-
torically subtracted from any reflection measurement
at this Irequency.

3-12
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LOCUS

Figure 3-8. Locus of Measured Reflection when

Load is Moved,

/‘ w\mcus

P

Locus of Measured Reflection with
Directivity Cancelled

Figure 3-9.

3-16. INCREASED ACCURACY FOR TRANSMISSION
MEASUREMENTS BY REDUCING MISMATCH
AMBIGUITY.

3-17. A 50-ohm coaxial attenuator is recommended
for transmission measurements. An attenuator con-
nected between the output of the device under test and
the HP 11605A Flexible Arm reduces the ambiguity
due to mismatch betweenthe 11605A, 8743A and 84114,
A 10-dB low-reflection attenuator, such as a HP 8492A
Option 10 reduces this ambizuity to essentially that
due to the mismatch of the attenuator (VSWR < 1.25).
Other values of attenuation may be used; however,
values greater than 10 dB will not reduce the mis-
match below that of the attenuator., For values less
than 10 dB the multiple mismatch between the 116054,
8743A and 8411A should be taken inle consideration.
In addition to reducing ambiguity due to mismatch,
the 10-dB attenuator makes the test channel power
level during calibration the same for transmission
and reflection, Also, the combined electrical lengths
of the 8492A and the 11605A makes the electrical length
of the test channel in the transmission mode nearly
equal to its length in the reflection mode. This means
that, since the difference is small, it is possible to
calibrate for one mode of operation, and switch to the
other without recalibrating.

19/50
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 87434

Table 3-1. Contact Closures for Remote Operation .

J1 Pin No. Funetion

1 thru 16 No connection

17 Remote-Manual Select

18 Remote Contrel Common

19 thru 23 No Connection

24 Remote TRANS-REFL Select
25 No Connection

36 Remote Contrel Common

3-18. REMOTE OPERATION.

3-19. A thirty-six pin connector on the rear panel
of the 8743A provides contacts for remote selection
of transmission or reflection measurements. Only four
of the thirty-six ping are used. The pins and their uses
are given in Table 3-1. When remote-manual select
pin 17 is open and not connected to a remote control
common {pin 18 or 36), the 8743A is in the manual
or front panel mode. In this mode of operation, the
front - panel pushbuttons are enabled and remote
TRANS - REFL select pin 24 is disabled. When re-
mote-manual select pin 17 is connected to a remote
control common (pin 18 or 36), the E743A is in the
remote mode. In this mode of operation the front-panel
pushbuttons are disabled, and remote TRANS-REFL
select pin 24 is enabled, allowing selection of trans-
mission or reflection measurements only through the
remote input pin 24. Table 3-2 shows the signal re-
guirements for remote operation. A typical transistor
remote control circuit is shown in Figure 3-10, The
87T43A supplies approximately +12 Vde for the open-
circuit condition and 12 mA of current for the short-
circuit condition.

3-20. CARE QF APC-7 CONNECTORS,

3-21. RF connections to and from the device under
test and to the phase - amplitude ratic indicator are
made with APC-T7 style 50-ohm 7Tmm sexless connec-
tors. These connectors should be handled with partiu-
lar care for two reasons:

4. Continuitythrough APC-7 connectors is obtained
by end-to-end contact of the inner and outer conductors.
Consequently, the electrical performance of the con-
nector is largely dependent upon the condition of these
exposed surfaces.

b. The inner conductor of the front-panel UN-
KNOWN connector is attached to adirectional coupler
and any rotational force on the inner conductor may
result in damage to the coupler.

F5DQK 12/2009

Section IIT
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Figure 3-10. Typical Transistor Remote Control
Circuit.

Table 3-2, BSignal Requirements for Remote
Operation.

Pin 18 or 36 to:
Measurement

Pin 17 Pin 24
Transmission shorted shorted
Reflection shorted open

3-22. Important recommendations about the handling
and care of the APC-7 connectors are given in Figure
3-11. The part of an input connector that is most
likely to be damaged is the inner conductor contact,
Since it protrudes slightly beyond the plane of elec-
trical contact, any wiping action of one connector
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 3-11, by always
having the coupling sleeves of the UNKNOWN and
TRANSMISSION RETURN connectors fully extended,

3-23. CONTACT REPLACEMENT.

3-24. Replacement inner conductor centacts are a-
vailable from Hewlett - Packard {part number 1250-
0907), and from Amphenol RF Division, Danbury, Con-
necticut (part number 131-129),
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w A bulb extractor tool, HP Part No. 4040-0427, has been developed to facilitate bulb replacement for backlighted
pushbutton switches of the type shown below.

BULB REPLACEMENT PROCEDURE

1. Place the end of the thumb of one hand over the corner of the pushbutton switch. With the bulb extractor
tool in the other hand, place the hooked end of the tool into the front of the slot on the bottom of the
pushbutton (A) and gently push up until the lower end of the pushbutton lens pops out as shown in B,

2. Remove the pushbutton lens. Place the hollow end of the bulb extractor tool over the bulb to be replaced
and gently pull back. The bulb should stick in the extractor and come out of its socket as the extractor is
pulled back as shown in C.

3. Remove the old bulb from the hollow end of the extractor and insert the bulb into the hollow end. Using
the extractor to hold the new bulb, insert the new bulb into the socket. To separate bulb and extraclor,
gently twist until it easily slips off the bulb.

4. Replace the pushbutton lens by first positioning the tabs al the top of the lens into the top of the
pushbutton and pressing the bottom of the lens into place as shown in D.

1 NOTE

Only the pushbutton lens should be removed for bulb replacement. If the pushbutton is
| inadvertently pulled out during replacement, remove lens from the pushbution. Re-insert
} the pushbutton into the front panel and push in until pushbutton snaps in place. Remain-
\ der of procedure is the same as previously given.

J

Figure 3-12. Pushbutton Selector Bulb Replacement

e -
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HP 8743a 2-12.4 GHz reflection - transmission test unit
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3-25, The important precautions that apply to the re-
placement of inner conductor contact 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 atiempt to repair contacts.

e. Do not re-use contacts,

CAUTION

Inward pressure or twisting force applied to
the inner conductor of the UNKNOWN port
connector can render the Model 87434 in-
operaltive.

3-26. Because of the above considerations, contact
removal should not be attempted with ordinary hand
tools. Only the Hewlett-Packard self-positioning, hy-
pcdermic—ialclion contact extractor tool (part number
5060-0238)" should be used. This tool exerts no ap-
preciable inwardpressureand no twisting force on the
inner conductor, Instructions for removing contacts
are supplied with the tool.

3-27, No tool is required for installing a replace-
ment contact. Insert the contact gently by hand, ap-
plying only enough inward pressure to snap it into
place. Then check for proper installation by inspect-
ing the contact for even spacing of its four segments.
Also, test for normal spring action by applying light
inward pressure against the end of the contact with a
pencil eraser. As the pressure is released the con-
tact's spring action should cause it to move outward.
If not, the contact is defective and should be replaced.

1part of APC-T Connector Tool Kit 11591A.

F5DQK 12/2009

Model 8743A

3-28. COUPLING MECHANISMS,

3-29. The coupling mechanism includes the coupling
nut and the two-piece coupling sleeve assembly shown
in Figure 3-11. Both of these parts can be replaced
without access to the inside of the Model 87434, and
without disturbing either of the conductors. A special
spanner wrench, HP Stock Number 5060-02371, is re-
quired.

3-30. To remove a coupling mechanism:

a. Fully extend the coupling sleeve to provide a
guide for the spanner wrench.

b. Align the wrench so both pegs engage the holes
in the end of the coupling sleeve assembly,

¢, Unscrew the sleeve assembly by turning the
wrench counterclockwise,

3-31. When installing a coupling mechanism, sel the
coupling nut in place on the connector first, thenthread
on the coupling sleeve assembly, and tighten it firmly
with the spanner wrench. Extending the coupling sleeve
helps to keep the spanner in position during the final
tightening.,

CAUTION

The UNKNOWN port connector is part of a
directional coupler. When tightening a
coupling sleeve assembly on this connector,
do not apply excessive torque. Excessive
torque may be transmittedto the center con-
ductor and may damage the coupler.

3-32. POWER SWITCH LAMP REPLACEMENT.

3-33. The lamp that indicates line power is applied
to the Model 8743A is housed in the POWER swiich
pushbutton. To replace the lamp, unscrew the retain-
ing ring near the front panel, pull out the pushbutton,
and remove the lamp. Replacement lamp part number
is HP 2140-0052, LAMP: GLOW,

22/50



HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 87434

Section IV

SECTION IV
MAINTENANCE

4-1. INTRODUCTION.

4-2. This Preliminary Operating and Service Manual
provides instructions for testing the performance of
the B743A. The complete Operating and Service Man-
ualwill include more detailed maintenance information.
If repair of the Model 8743A is necessary before the
complete manual is received, contact the nearest
Hewlett-Packard office for instructions. HP office
locations are listed in the back pages of this manual.

4-3. COMPLETE OPERATING AND SERVICE
MANUAL.
4-4. To obtain a copy of the complete Operating and

Service Manual, when it is available, fill out and re-
turn the mailing card inside the front cover of this

manmual. If this mailing eard is not filled out and re-
turned, the complete Operating and Service Manual
will not be sent.

4-5. PERFORMANCE TEST PROCEDURES.

4-6. The performance test procedures presented in
Figure 4-1 are useful for incoming inspection and per -
igdic evaluation, and after repair. The specifications
of Table 1-1 are the performance standards. Test
equipment reqguired for the procedures is listed in
Table4-1. Instruments other than those recommended
may be used, provided their performance equals or
exceeds the critical specifications listed in the table.

Table 4-1. Recommended Test Equipment for Performance Test Procedure

Instrument Critical Specifications

Recommended HP Model

Sweep Oscillator

Power Variation: =7 dB
VSWR: < 3:1

Frequency Range: 2.0 to 12.4 GHz
Qutput Power: 1 mW minimum into 50 ohm

8690A, B/8692A, B (2 to 4 GHz)
8690A, B/89693A, B (4 to B GHz)
B6I0A, B/8694A, B (8 to 12. 4 GHz)

Network Analyzer No substitute may be used

B410A/8411A/8413A and 8414A

Oscilloscope Bandwidth: 5 MHz minimum 140A/1405A/14224A or
Sensitivity: 50 mV/em 180A/1801A/1821A and
Horizontal Sweep Rate: 25 ms/cm 141A/14164A

Short 50-ohm short (APC-7 connector) 115654

ol -ohm Coaxial

50-ohm coaxial sliding termination with APC-7| 907A

Impedance: 50 ohm
Output Connector: APC-T
Residual VSWR: < 1.02

Sliding Load connector.
SWR: < 1.05
Swept Slotted Line Frequency Range: 2.0 to 12.4 GHz 81TA

4-1
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DIRECTIVITY TEST

SIGNAL SOURCE
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DESCRIPTION: The accuracy of areflection meas-
urement is affected primarily by the directivity of
the coupler monitoring reflected signal. This test
measures the directivity of the directional eoupler
associated with the UNKNOWN port. The test con-
sists of measuring the combination of coupler di-
rectivity and load reflection. The load reflection
is canceled, and the resultant is directivity. Two
procedures are given for making the test. One
using the 8413A display unit and the other using
the B414A display unit.

PROCEDURE, Using 8413A Display Unit

1. Connect equipment as shown in setup above,

2. Connect the coaxial short to the 8743A UN-
KNOWN port and depress the REFL pushbutton.

3. 3et the sweep oscillator to automatic sweep.
Adjust the sweeposcillator and network analy -
zer controls to phase lock the network analyzer

over the segment of the 8743A frequency range
covered by the sweep oscillator.

Set the 8410A test channel gain to 20 dB. Ad-
just the 8410A amplitude vernier and oscillo-
scope vertical position controls for a conven-
ient amplitude reference on the oscilloscope.
Draw the average of this trace on the CRT
with a grease pencil.

Remove the coaxial short and replice with the
sliding load.

Increase the 8410A test channel gain by 30 dB.
Phase the sliding load, noting oscilloscope
display. The average of this display must be
below the reference level established in step 4.

Repeat steps 2 through 6 for other freguency
segments as necessary to cover the range of
2.01to 12.4 GHz.

Figure 4-1. Performance Test:(Sheet 1 of 4)
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Section IV

PROCEDURE, Using the 8414A Display Unit

DIRECTIVITY TEST (Cont.)

SIGNAL SOURCE
2.0-12.4 GHz
HP 8630 SERIES

ER— =)

i SWEEP REFERENCE

NETWORK AMALYZER
HF 84104 HF 84144

HP B?43A\

HP B411A

I
UNKNOWN |
PORT ! HP 907A

SLIDING LOAD

COAXIAL SHORT -0 -"--BcC—==—fe==na

L

Connect equipment as shown in setup above.

Connect the coaxial short to the 8743A UN-
KNOWN port and depress the REFL pushbutton.

- ——— T =

Set the sweep oscillator to automatic sweep. 9.

Adjust the sweep oscillator and neiwork ana-
lyzer controls to phase lock the network ana-
lyzer over the segment of the 8743A frequency
range covered by the sweep oscillator.

Push and hold the B414A BEAM CTR push-
button andadjust the centering controls to place
the dot in the center of the polar display.

Adjust the REFERENCE PLANE EXTENSION
to collapse the trace to a dot or smallest
cluster.

Adjust the 8410A test channel gain and ampli-
tude vernier controls to place the dot or the
center of the cluster at the outer graticule,

10.

TRANSMISSION
RETURN PORT

Remove the coaxial short and replace with the
sliding load.

Increase the B410A test channel gain by 30dB.
Phase the sliding load, noting the CRT display.
The average of this display must be inside the
outer circle.

If the swept-display cannot be resolved satis-
factorily, make single-frequency measure-
ments as follows:

a. Set the sweep oscillator to single-frequency
operation. Select the frequency which cor-
responds to the point of greatest reflection
on the B414A display.

b. Adjust the B414A centering controls, while
phasing the load, until the circle rotates
about the center of the CRT. (See Figure
3-9.)

¢. Depress the 8414A beam center pushbutton,
The dot must be inside the outer circle.

Repeat steps 2 through 9 for other frequency
segments as necessary to cover the range of
2.0to012.4 GHz.

Figure 4-1. Performance Test (Sheet 2 of 4)
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Section IV Model 8743A
REFLECTION COEFFICIENT TEST
DSCILLOSCOPE
HP 140A /1414 N
0 SWEPT FREQUENCY
\ o INDICATOR
i e 5 HP 14164
\ e UNKNOWN
jo RRRT ___HP 87434
L2 \( T =
SIGNAL ; = ' T
SOURCE a 4#
2—12.4 GHz !
HP 8690 ! |
SERIES I . -
I
| 1. .
d| o
| j SLIDING
i LOAD HP9OTA
.

I,

I - ‘—“"““:—Jl

Use a Swept Slotted Line in the setup shown
above (with 87434 TEST port terminated in
a low-reflection 50-ohm termination) to
measure the reflection coefficient of the
8743A TRANSMISSION RETURN port from
2.0 to 12.4 GHgz in both the transmission
and reflection mode. The maximum peak-
to-peak oscilloscope display for each mode
must not exceed 2,93 dB (VEWR 1.4),

Measure the UNKNOWN port equivalent
source reflection coefficient as follows:

DESCRIPTION

The eguivalent source reflection coefficient
is tested by measuring the change in magni-
tude of a maximum reflection when the phase
of the reflection is varied. The measured
change in magnitude is the vector sum of
coupler directivity and source reflection;
therefore, the equivalent source reflection
iz actually less than specified.

TRANSMISSION
RETURM PORT

\—-— TEST PORT

PROCEDURE

a.

Connect equipment to make a reflection
measurement as shown in Figure 3-3.

. Connect a coaxial short such as the HP

115654 to the 8743A UNKNOWN port and
depress REFL pushbutton .

Set the Sweep Oscillator to automatic sweep.
Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network
Analyzer over a full octave band in the 2.0
to 12.4 GHz range,

Disconnect oscilloscope vertical input from
8413A amplitude channel, to simulate zero
volts de [rom 8413A, Adjust trace position
to the center of the CRT.

. Reconnect vertical input and adjust 8410A

test channel gain and amplitude vernier con-
trols so that the average of the trace falls
on the zero trace position noted in step (d).

4-4

Figure 4-1.

F5DQK 12/2009
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Section IV

REFLECTION COFFICIENT TEST

Grease Pencilled
Troces

"

Increase oscilloscope vertical sensitivity
to obtain & maximum amplitude CRT pre-
sentation. Draw the trace on the face of

the CRT with a grease pencil,

Remove the coaxial short from the UNKNOWN
port and grease pencil the trace of the open
circuit on the CRT.

Determine the maximum peak-to-peak amp-
litude as shown above.

(1) Set the Sweep Oscillator to manual op-
eration and adjust Sweep Oscillator
manual frequency control and Network
Analyzer amplitude vernier control to
place the oscilloscope dot at one peak
of the grease pencil trace. Note the
8413A meter indication. Place the
dot at the other peak and again note the
8413A meter indication, The dB dif-
ference between the two meter indica-
tions is the peak-to-peak amplitude of
the oscilloscope traces.

Short

Maximum
Peak - To - Peak
Amplitude (dB)

Frequency of
Maximum Equivalent
Source Reflection

i

i

The maximum peak-to-peak amplitude must
not exceed 1,59 dB (VEWR < 1.2) from 2 to
8 GHz or 2.29 dB (VSWR < 1.3) from 8 to
12.4 GHz.

VEWR = antilog 0.05 (peak-to-peak amplitude
in dB)

NOTE
This procedure determines the equivalent
source reflection for the frequency at
which the maximum peak-to-peak ampli-
tude occurs, To determine the equivalent
source reflection at other frequencies,
repeat steps b through i for other relative
phase relations of the load, directivity,
and source reflection vectors (i.e. , offset
the coaxial short using various lengths of
air lines).

Repeat steps b through i for other Irequency
bands to cover the range of 2.0 to 12.4 GHz,

| ——

Figure 4-1,

F5DQK 12/2009
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Model 8743A

RF TROUBLESHOOTING

Introduction.

8743A RF troubles can be divided into two
general categories, repeatability and insertion
loss. Repeatability problems are generally
caused by the RF coaxial switches, and inser-
tion loss problems are generally caused by
connectors or cables. Because the troubleshoot-
ing approach for each of these problems is dif-
ferent, this service note discusses each category
separately,

Repeatability.

NOTE
Repeatability is a supplemental per-
formance characteristic and not an
instrument specification.

Repeatability is the change in insertion loss
when the coaxial switches are cycled and is
normally not a factor in measurement accur-
acy. The change in 8743A insertion loss when
the coaxial switches are cycled is typically less
than 0.2 dB. When the equipment is calibrated
in one mode of operation and reflection and
transmission measurements are both made
without recalibrating, repeatability can degrade
measurement accuracy. For best accuracy the
equipment should be calibrated and measure-
ments made in one mode of operation to keep
insertion loss the same for both calibration and
measurement.

Repeatability problems are generally due to the
center conductor flipper inside the switch not
making contact with the same pressure each
time the switch is cycled. To isolate a repeat-
ability problem to a single switch, use the fol-
lowing procedure.

Transmission Check. Setup the 8743A, Net-
work Analyzer, and Display Unit to calibrate
for a transmission measurement (connect a
through section between the 8743A UN-
KNOWN and TRANSMISSION RETURN
ports). Cycle the coaxial switches by alter-
nately pressing the TRANS and REFL push-
buttons while observing the transmission
display for repeatability.

Reflection Check. Setup the 8743A, Network
Analyzer, and Display Unit to calibrate for a
reflection measurement (connect a coaxial
short to the 8743A UNKNOWN port). Cycle
the coaxial switches by alternately pressing the
TRANS and REFL pushbuttons while obsery-
ing the display for repeatability. Determine the
faulty switch as follows:

F5DQK 12/2009

1. If a repeatability problem ocecurred in both the
REFLECTION and TRANSMISSION checks,
replace A6 Test Port Relay Assembly (HP Part
No. 08743-60009.

2. If a repeatability problem occured in the
RELFECTION check only, replace A5
Unknown Port Relay Assembly (HP Part No.
08743-60011).

3. If a repeatability problem occurred in the
TRANSMISSION check only, replace A7
Transmission Return Port Relay Assembly
(HP Part No. 083743-60010).

Insertion Loss.

Insertion loss problems are generally caused by a
discontinuity in a connector or cable. The indi-
cation that a problem may exist is an increase or
decrease in the Network Analyzer’s displayed
magnitude at one or more frequencies during cali-
bration. The Network Analyzer displays the ratio
of reference channel to test channel power; there-
fore, a loss of power in the reference channel will
appear on the display as an increase in test
channel power. The direction of a spike in the
displayed trace isolates the trouble to either the
reference or test channel. Generally a disconti-
nuity will show up at higher frequencies; there-
fore, troubleshooting should be done in X-band
and then the instrument should be checked over
the remaining operating range. To isolate an inser-
tion loss problem, perform the troubleshooting
procedure in Figure 4-2,

COAXIAL SWITCH REPLACEMENT PRO-
CEDURE.

Removal. To remove the A5, AB, and AT
Assemblies:

1. Remove the 8743A top and bottom covers.
2. Remove circuit board assemblies Al and A3,
3. Remove cable W7 as follows:

a. Remove the large thin nut securing the
TEST output connector to the sub-deck.

b. Disconnect W7 from the A6 Assembly
using a 3/4 inch open-end wrench, and
slide as much of the cable as possible
through the hole in the sub-deck.

4. Loosen W6 and W9’ connectors to the A5
and AT assemblies using a 3/4 inch open-end
wrench.

28/50



HP 8743a 2-12.4 GHz reflection - transmission test unit

Unsolder the white and green wires (which
come through the deck) from the A5
Assembly.

Remove the six coaxial switch mounting
screws accessible from the bottom of the in-
strument.

Remove the A5, A6, and AT Assemblies
from the instrument as one unit.

Disconnect the switch to be replaced and
unsolder the appropriate white and green
wires. Mark the wires so they may be
soldered to the proper terminals on the new
switch.

Installation. To install the A5, A6, and A7

Assemblies:

1. Assemble the three coaxial switches into one
unit.

2. Solder the white and green wires removed in
step 8 of the removal procedure.

3. Insert the Ab, A6, and A7 Assemblies into
the 8743A as one unit. Do not install mount-
ing screws.

4. Connect cables W6 and W9 to the appropri-
ate switches and tighten each connector.

5. Connect cable W7 to the A6 Assembly and
tighten connector.

6. Install the large thin securing nut to the
TEST output connector.

7. Install the six coaxial switch mounting
screws. Insure that green and white wires are
not routed or pinched between switches and
mounting deck.

8. Solder the wires removed in step 5 of the
removal procedure, matching wire colors to
the wires previously installed.

9. Perform the insertion loss troubleshooting

procedure in Figure 4-2, If sharp power varia-
tions occur during any check, vary the
torque on each coaxial switch connector,
while observing the frequency response curve,
until power variation is minimum.

F5DQK 12/2009
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Section IV

F5DQK 12/2009
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Figure 4-2. Insertion Loss Troubleshooting (Sheet I of 4)
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Section IV
Step 1

Connect equipment as shown in Figure 4-2. Sel
sweep oscillator for maximum leveled power over
frequency band of interest.

Step 2

Press TRANS pushbutton. Monitor TEST cutput
frequency response. Power should vary less than
2 dB from maximum to minimum. (Refer to
response curve A).

NO
NO

YES

Step 3

h 4

Response curve indicates a relative increase in
power al one or more frequencies,

Disconnect W3 (rear-panel external REFERENCE
LINE). Connect crystal detector to W2J1 (rear-
panel connector for REFERENCE LINE closest
to side panel). Monitor TEST porl frequency
response. Power should have no sharp spikes or
holes and should vary less than about 2 dB from

maximum to minimum.
YES l NO

Troubleshoot W2 and
associated econnectors,
(See Note 2.)

Troubleshoot W3, W4, W5 and associated connec-
tors. (See Notes 1 and 2.)

Response curve indicates a relative decrease in
power al one or more frequencies.
Troubleshoot Flexible Arm, W7, W8, W9, A8,
AT, and associated connectors.

Note
W7, W8, and A6 are common to two RF
paths; therefore, perform step 3. If step 3
checks OK, the trouble is most likely the
Flexible Arm, W8 or AT. (See Note 2.)

Disconnect through section from UNKNOWN
port and press REFL pushbutton. Monitor TEST
output frequency response with UNKNOWN port
open and shorted. The average of the two traces
should vary less than 2.0 dB (refer to response
curve B) and the maximum te minimum al any
frequency (equivalent source reflection) should
be less than 1.6 dB from 2 to 8 GHz or 2.3 dB

NO

from 8 to 12.4 GHez.
*YES

Figure 4-2,
4-8
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If the maximum to minimum at any frequency is
greater than 1.6 dB from 2 to 8 GHz or 2.3 dB
from & to 12.4 GHz, replace DC1 and its 10-dB
attenuator, (See Note 5.) If the average of the
two traces is greater than 2 dB, troubleshoot W8,
W7, WB, A and A6, and associated connectors.
If step 2 checked OK trouble is most likely W6
or A5. If both step 2 and step 3 indicate a
trouble, connect the thermistor mount to the
UNKNOWN port and monitor the frequency
response. If the response curve indicaies a rela-
tive decrease, trouble is most likely W8. If the
UNKNOWN port frequency response is OK, the
trouble is most likely A6 or WT.

Insertion Loss Troubleshooting (Sheet 2 of 4)
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Response Curve A

See Note 2 :
i T
o X < 2dB
; ; Y wd
‘1.__.-' \x__
See Note 3

Response Curve C

[

< 2.3dB

NOTE 1

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

NOTE 2

A relative increase in power indicates a trouble in the reference channel. A relative
decrease in power indicates a trouble in the test channel. A narrow spike is most likely
caused by poor contact of cable center conductor pins, one finger of a female pin not
making contact, or gross ouler conductor separation. A power change over a broader
frequency range is most likely caused by a cable outer conduetor grounding problem. For
outer conductor grounding problems on instruments with Serial Numbers 928-00315 and
below, disassemble the cable and add a washer (HP Part No. 5000-8676) as shown in
Figure 2.

Figure 4-2, Insertion Loss Troubleshooting (Sheet 3 of 4)
RF TROUBLESHOOTING
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NOTE 3

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

NOTE 4

Although cable ends appear to be perfeet they may still present a discontinuity. Also
trimming these cable ends requires special tools. Therefore, if you are unable to eliminate
a discontinuity, replace the suspecied cable,

MNOTE 5

Directional Coupler DC1 (HP Part No. 08743-60005) includes a tuned 10 dB attenuator.
If the troubleshooling procedure step 3 indicates a trouble in DC1 the problem could be
the 10 dB attenualor. Check the coupler directivity using the Operating and Service
Manual Performance Test Procedure. If the directivity is OK the trouble is most likely the
10 dB attenuator. The attenuator may be replaced using the following procedure:

CAUTION

Do not unserew [at head serews, or brass attenuator housing
connector, If the brass parts move, directivity may be
degraded.

1. Using a 1/2 inch open end wrench, hold the brass attenuator housing connector to
keep il from rotaling. Using plastic jawed, or padded vise grip pliers, unscrew the
round stainless steel part (not the part with the flats).

2. Remove attenuator cartridge. Do not remove gold plated center conductor contacts.
A special tool is required to install these contacts.

3. Install a new attenuator cartridge (HP Parl No. 08743-60014) with a washer on each
side of the cartridge.

NOTE

The marked end of the cartridge has the lowest reflection and
should go into the coupler.

4. Install the round stainless steel part removed in step 1.

Figure 4-2. Insertion Loss Troubleshooting (Sheet 3 of 4)

I

II'
CABLE WASHER
HP PART No, 5000-8676

Figure 4-3. Position of Outer Conductor Washer

FSDQK 12/2009 33/50



HP 8743a 2-12.4 GHz reflection - transmission test unit

Model 8743A

Section VI

SECTION V

REPLACEABLE PARTS

5-1. INTRODUCTION.

5-2. This section contains information for ordering
replaceable parts. Partsarelistedinalpha-numerical
order by reference designation together with their HP
stock numbers and descriptions.

5-3. ORDERING INFORMATION.

5-4, When ordering a replacement part listedin
Table 5-1:

a. Quote the Hewlett-Packard stock number for
the part.

b. Address the order or inquiry to the nearest
Hewlett-Packard sales and service office listed at the
rear of this manual.

5-5. To order a part not listed in the tables:

a. Give a complete description of the part includ-
ing its function and location.

b. Give the instrument model number and com-
plete serial number.

c. Address the order of inquiry to the nearest
Hewlett-Packard sales and service office listed at the
rear of this manual.

REFERENCE DESIGNATORS

= assembly F = fuse MP = mechanical part v = vacuum, tube, neon
B = motor FL = filter P = plug bulb, photocell, etc.
BT = battery IC = integrated circuit Q = transistor VR =  voltage regulator
C = capacitor J = jack R = resistor W = cable
CP = coupler K = relay RT = thermistor X =  socket
CR = diode L = inductor s = switch b = crystal
DL = delay line LS = loud speaker T = transformer 4 = tuned cavity,
DS = device signaling (lamp) M = meter TB = terminal board network
E = misc electronic part MK = microphone TP = test point
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS = root-mean square
AMPL = amplifier HEX = hexagonal (zero temperature RWV = reverse working
HG = mercury coefficient) voltage
BFO = beat frequency oscillator HR = hour(s) NPN = negative-positive- _ :
BE CU = beryllium copper HZ = hertz negative g—c]; - :i‘;:“:bbw
BH = binder head IF = intermediate freq NRFR = n_ot recommended for SE = selentuti
BE. ¥ banimey IMPG - impregnated freldireplacemment SECT = section(s)
BRS = brass — B g NSR = not separately _ %
BWO = backward wave oscillator INCD B }nca.ndescent replaceable SEMICON = sgz:mconductor
INCL = include(s) SI = silicon
CCW = counter-clockwise NS = insulation(ed) . < SIL =  silver
CER = ceramic INT = internal gﬁD - gig_f;:: ddescrl.p izt SL = slide
CMO = cabinet mount only ox S e SPG =  spring
COEF = coefficient K = kilo = 1000 SPL =  special
COM = common D = k SST =  stainless steel
COMP = composition LH = left hand = bea S SR = split ring
COMPL = complete LIN = linear taper gg . me'EEd (;r(i_u;to_lz STL = steel
COHN = gomiegior 1 LEWASH + lockwasher - E?Zdﬁm o TA = tantalum
CcP = cadmium plate LOG = logarithmic taper B :
CRT = cathode-ray tube LPF = 105! pass filterp IP;EIFRZ il pho_s;?hor Witz D = Rueidelay
cwW = clockwise = Phllllps TGL = toggle
) M ~ milli = 10-3 PIV = peak inverse v‘ultage THD = thread
DEPC = deposited carbon MEG B PNP = positive-negative- TI = titanium
DR = drive = g =L positive TOL = tolerance
ELECT = electrolytic MET OX | - metallic oxide e Siete Tl B maer
ENCAP = encapsulated MFR = manufacturer g;g & ggi‘_ﬂi&giﬂe TWE = irayeling-wave tide
EXT = external MHZ = mega hertz = U = micro = 10-6
MINAT = miniature POS = position(s) .
F = farads MOM = momentary POT = potentiometer VAR = wvariable
FH = flat head MTG = mounting PP = peak-to-peak VDCW = dc working volts
FILH = f{illister head MY = “mylar'’ PT = point i w/ - with
FXD = fixed PWV = peak working voltage W - watts
G = giga (109) N = nano (1079) RECT = rectifier WIV = working inverse
GE = germanium N/C = normally closed RF = radio frequency voltage
G = glass NE = neon RH = round head or WW = wirewound
GRD = ground(ed) NI PL = nickel plate right hand w/0 = without

F5DQK 12/2009
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Section V Model 8743A
Table 5-1. Reference Designation Index
Reference e
Designation & Part No. Description # Note

Al 08743-60001 POWER SUPPLY ASSY

AlCl 0160-2930 C:FXD CER 0.01 UF +80-20% 100VDCW
AlC2 0180-0141 C:FXD ELECT 50 UF +75-10% 50VDCW
AlCR1 1901-0026 DIODE:SILICON 0.75A 200P1V

A1CR2 1901-0026 DIODE:SILICON 0.75A 200PIV

ALCR3 1901-0026 DIODE:SILICON 0.75A 200PTV
A1CRY 1901-0026 DIODE:SILICON 0.75A 200PIV

A1CRS 1901-0200 DIODE:SILICON 3A 100PIV

A1CR6 1902-3193 DIODE BREAKDOWN:13.3V 5%

A1Q1 1854-0071 TRANSISTOR:SILICON NPN

AlQ2 1854-0039 TRANSISTOR:SILICON 2N3053

AlQ3 185L4-0071 TRANSISTOR:SILICON NPN

AlR1 0698-36L40 R:FXD MET OX 1.8K CHM 5% 2W

AlR2 0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W
Al1R3 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8w
ALRL 0811-1672 RIFXD WW 3,3 OHM 5% 2W

ALRS 0698-3154 R:FXD MET FLM L.22K OHM 1% 1/8W
A1RGE 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
ALR7 2100-1758 R:VAR WW 1K OHM 10% LIN 1/2wW

A2 08743-60002 SWITCH ASSY

AZCR1 1901-0025 DIODE:SILICON 100WV 100MA

A2CR2 1901-0025 DIODE:SILICON 100WV 100MA

A2DS1 2140-0213 LAMP : INCANDESCENT 28V 0.04A
A2DS?2 2140-0213 LAMP: INCANDESCENT 28V 0.04A
A2Q1 1854-0071 TRANSISTOR:SILICON NPN

A2Q2 1854-0071 TRANSISTOR:SILICON NPN

A2R1 O757—b“38 R:FXD MET FLM 5.11K OHM 1% 1/8w
AZ2R2 0698-3450 R:FXD MET FLM L2.2K OHM 1% 1/8W
A2R3 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A2RY4 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A2R5 0698-3450 R:FXD MET FLM 42.,2K OHM 1% 1/8W
A2RE 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A2R7 0757-1000 R:FXD MET FLM 51.1 OHM 1% 1/2W
A2s1 NOT SEPARATELY REPLACEABLE

A252 NOT SEPARATELY REPLACEABLE

A3 08743-60038 RELAY DRIVER ASSY

A3C1 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A3CR1 1901-0025 DIODE:SILICON 100WY 100MA

A3CR2 1901-0025 DIODE:STLICON 100WV 100MA

A3CR3 1901-0025 DIODE:SILICON 100WV 100MA

AZCRY 1901-0025 DIODE:SILICON 100WV 100MA

A3CR5 1901-0025 DIODE:SILICON 100WVY 100MA

A3CRE 1901-0025 DIODE:SILICON 100WV 100MA

A3CR7Y 1901-0025 DIODE:SILICON 100WV 100MA

A3CRS 1901-0025 DIODE:SILICON 100WV 100MA

A3CRY 1901-0025 DIODE:SILICON 100WV 100MA
A3CR10 1901-0025 DIODE:SILICON 100WY 100MA

# - See introduction to this section for ordering information
5-2
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Model 8743A Section V
Table5-1. Reference Designation Index (Cont. )
D%ggg;g‘;ﬁ& @# Part No. Description # Note
A3CR11 1902-0551 DIODE BREAKDOWN:6.19V 5%
A3Q1 1854-0039 TRANSISTOR:SILICON 2N3053
A3Q2 1854-0039 TRANSISTOR:SILICON 2N3053
A3Q3 1853-0012 TRANSISTOR:SILICON PNP
A3QL 1853-0012 TRANSISTOR:SILICON PNP
A3Q5 1854-0071 TRANSISTOR:SILICON NPN
A3Q6 1853-0020 TRANSISTOR:SILICON PNP
A3Q7 1853-0020 TRANSISTOR:SILICON PNP
A3Q8 1854-0071 TRANSISTOR:SILICON NPN
A3Q9 1854-0071 TRANSISTOR:SILICON NPN
A3R1 0698-3408 R:FXD MET FLM 2.15K OHM 1% 1/2w
A3R2 0698-3408 R:FXD MET FLM 2.15K OHM 1% 1/2W
A3R3 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
A3RL 0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W
A3R5 0698-0084 RYFXD MET FLM 2.15K OHM 1% 1/8W
A3Rb 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R7 0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W
A3R8 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8Ww
A3R9 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
AZR1Q 0757-0290 R:FXD MET FLM 6.19K OHM 1% 1/8W
A3R11 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A3R12 0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2w
A3RI13 0698-3406 RIFXD MET FLM 1.33K OHM 1% 1/2W
A3R1Y4 0698-3406 R:FXD MET FLM 1.33K OHM 1% 1/2Ww
A3R15 0757-0462 RIFXD MET FLM 75K OHM 1% 1/8W
Al N8741-60004 LINE STRETCHER ASSY
A5 NR7L43-60011 RELAY ASSY,UNKNOWN PORT
A6 08743-60009 RELAY ASSY,TEST PORT
A7 0874%-60010 RELAY ASSY,TRANSMISSION RETURN PORT
cl 0180-0198 C:FXD ELECT 1500 UF 50/60VDCW
DC1 08743-60005 DIRECTIONAL COUPLERCTEST)
DC2 08743-60004 DIRECTIONAL COUPLERCINPUT)Y
DS1 2140-0204Y LAMP : GLOW
F1 2110-0336 FUSE:CARTRIDGE 1/2A 250V SLOW-BLOW(C115VAC)
2110-0340 FUSE:CARTRIDGE 0.25A SLOW-BLOWC230VAC)
Jl 1251-0085 CONNECTOR:FEMALE 36-PIN MINIATURE
J? 1251-2357 SOCKET: 3-PINCAC POWER)
Q1 1854-0072 TRANSISTOR:SILICON NPN 2N3054
R1 0698-3162 R:FXD MET FLM 46.04K OHM 1% 1/8w
S1 3101- 1244 SWITCH:PUSHBUTTON SPDT(AC AND PILOT LIGHT)
S2 3101- 1235 SWITCH:SLIDE DPDT(115/230V AC)
T1 9100-2728 TRANSFORMER: 24, 4y
Wl 8120-1348 CABLE ASSY:POWER CORD
W2 08743-20021 CABLE ASSY:DCZ? TO W3
W3 08745-20064 CABLE ASSY:EXTERNAL REFERENCE LINE
# See introduction to this section for ordering information
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Section V Model 8743A
Table5-1. Reference Designation Index (Cont. )
D]ffes‘;g::lltlicﬂeﬂ &p Part No. Description #
Wi 087L43-20023 CABLE ASSY:W3 TO AL
W5 08743-20024 CABLE ASSY:AL TO A8
W6 08743-20033 CABLE ASSY:A5 TO DC1
W7 08743-20026 CABLE ASSY:AG6 TO TEST QUTPUT
W8 08743-20027 CABLE ASSY:DC2 TO UNKNOWN PORT
W9 08743-20035 CABLE ASSY:A7 TO TRANSMISSION RETURN PORT
XF1 1400-008%4 FUSEHOLDER:EXTRACTOR POST TYPE
MISCELLANEOUS
0370-0770 LENS
5000-6469 LABEL:PUSHBUTTON "TRANS"
5000-6470 LABEL: PUSHBUTTON "REFL"
08743-60014 10 DB ATTENUATOR CARTRIDGE
THIS MANUAL IMPLEMENTS A DIFFERENT COLOR SCHEME FOR
THE STANDARD INSTRUMENT. COLORS PRIOR TO THIS CHANGH
ARE NOW AVAILABLE AS OPTIONS. REFER TO THE LIST BELO
8743A STANDARD - INDICATES COLOR SCHEME FOR THE
8740A BEGINNING WITH INSTRUMENTS SERIAL PREFIXED
1226. CINCLUDES MINT GRAY FRONT PANEL AND OLIVE
GRAY CABINET).
8743A OPTION AB5 - "INDICATES LIGHT GRAY FRONT PANEL
8743A OPTION X95 - INDICATES COLOR SCHEME FOR 87L43A
PRIOR TO SERIAL PREFIX 1226. (INCLUDES LIGHT GRAY
FRONT PANEL AND BLUE-GRAY CABINET).
0370-0974 PUSHBUTTON, JADE GRAY(STANDARD)
0370-0767 PUSHBUTTON, GRAY(OPT A85, X95)
0370-0975 BEZEL:END CAP(LEFT)JADE GRAY(STANDARD)
0370-0765 BEZEL:END CAP(CLEFT)GRAY(OPT AB85, X95)
0370-0976 BEZEL:END CAP(RIGHT)JADE GRAY(STANDARD)
0370-0766 BEZEL:END CAP(RIGHT)GRAY(OPT A85, X95)
5000-8705 SIDE COVER:REAR,OLIVE GRAY(STANDARD)
5000-0736 SIDE COVER:REAR,BLUE-GRAY(COPT X95)
5000-8707 SIDE COVER:FRONT,OLIVE GRAY(STANDARD)
5000-0737 SIDE COVER:FRONT,BLUE-GRAY(OPT X95)
5040-0351 BEZEL:COUNTER,MINT GRAY (STANDARD)
5040-0204 BEZEL: COUNTER,GRAYCOPT A85, Xg95)
5060-0268 COVER ASSY:BOTTOM,OLIVE GRAY(STANDARD)
5060-0228 COVER ASSY:BOTTOM,BLUE-GRAY(OPT X95)
5060-8737 RETAINER:HANDLE ASSY,OLIVE GRAY(STANDARDD
5060-0766 RETAINER:HANDLE ASSY,BLUE-GRAY{OPT X95)
08743-00018 PANEL:REAR,MINT GRAY(STANDARD)
08743-00002 PANEL: REAR, LIGHT GRAY(OPT X95)
08743-00019 COVER ASSY:TOP,OLIVE GRAY(STANDARD)
08743-00004 COVER ASSY:TOP,BLUE-GRAYCOPT X95)
08743-00020 TOP COVER:REAR CORNER,OLIVE GRAY(STANDARD)
08743-00005 TOP COVER:REAR CORNER,BLUE-GRAY(COPT X95)
08743-00021 FILLER PLATE:CENTER,OLIVE GRAY(STANDARD)
08743-00006 FILLER PLATE:CENTER,BLUE-GRAY(OPT X95)
08743-00022 FILLER PLATE:SIDE,OLIVE GRAY(STANDARD)
08743-00007 FILLER PLATE:SIDE,BLUE-GRAY(OPT X95)
# See introduction to this section for ordering information
5-4
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Model 8743A Section V
Reference T
\M Designation ¢ Part Nao. Description # Note
08743-00024 PANEL: FRONT,MINT GRAY(STANDARD)
08743-00013 PANEL: FRONT, LIGHT GRAYCOPT A85, X95)
08743-00023 SUB-DECK,OLIVE GRAY(STANDARD)
08743-00014 SUB-DECK,BLUE-GRAY(COPT X95)
08745-20068 TRIM: LOWER FRAME,MINT GRAY(STANDARD)
08745-2019 TRIM:LOWER FRAME,LIGHT GRAYCOPT A85, X95)
08745-20069 TRIM:UPPER FRAME,MINT GRAY(STANDARD)
08745-2020 TRIM:UPPER FRAME,LIGHT GRAY(OPT A85, X95)

# See introduction to this section for ordering information
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Model 8743A

Section VI

SECTION VI
SCHEMATIC DIAGRAMS

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

number of parts into which the assembly has been
divided.

6-4. SBome 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, ¢ircuits, 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 DESIGHATIONS

NO FREF[X Al = ASEY
= et s

An 2 cRY__
Aszsembly Assembly Assembly - g: 1
Dewigration Wame Part No.
ey y Socket Designation Reference
A2 DC REGULATOR ASSY (08708-6007) " ru az sy, Designation

fndex

J3 mot Mounied
an Azsembly A2

/

&

1
XA2

Valure selecied Plug-in Number indicates
for best Operation Socket Pin of Socket (XA2}
Wire Color. Color Code same as Resistor Code. value shows iz Connecior
Fiest nimber identifies Ground Color, Second faformation

Number rdeniifiea Wider Strip, Third Mimber
identifies Narcower Strip. E.f., 947 denotes
White, ¥ellow, Violot wire (MIL-STD-65] ).

Averago or most
Cammonly selected value

Figure 6-1. General Information on Schematic Diagrams
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DC2
w2
XAl
XA3

8743A Component Identification, Bottom View

Section VI

Figure 6-4.

8743A Component Identification, Top View

Figure 6-3.
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| 15

Figure 6-9. Relay Driver Assy Component Identification

(Applies to A3 Assembly, HP Part No. 08743-60038
except for Q1 through Q4, which are identified on
the PC Board.)

GND WHT GRN ouT RIGHT LEFT ++24V GND

[l

Figure 6-10. Switch Assy Component Identification

6-8
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I ' ' 5

Figure 6-12. Power Supply Assy Component Identification

l
|
|
|
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Model 8743A Appendix
APPENDIX

0 (éﬂ HEWLETT

PACKARD
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
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,
B NEW ITEM,

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
834- A,B,C,D
917, 928 B,C,D
968-, 990- c,D
1141 D
CHANGE A

Page 5-3, Table 5-1:
Change A3R12 to HP Part No. 0757-0816 R:FXD MET FLM 681 OHM 1% 1/2W.
Change A3R15 to HP Part No. 0757-0458 R: FXD MET FLM 51, 1K OHM 1% 1/8W,

w CHANGE B

Page 5-3, Table 5-1:

Change F1 (115V) to HP Part No. 2110-0008 FUSE: 1/2A SLOW-BLOW,
Change F1 (230V) to HP Part No. 2110-0340 FUSE: 0.25A SLOW-BLOW.
Change S1 to HP Part No. 3101-0100 (Same description).

Change S2 to HP Part No. 3101-1235 (Same description).

Change W1 to HP Part No. 8120-0078 (Same description).

Page 6-11, Figure 6-13:

Replace power supply primary circuit with partial schematic shown below.

(e O -
]

Cvbinas

NOTES:

L SEE FIGURE &-2 FOK GEMEWAL MOTES,
MEASUREMENT (ONDITIONS

2 VOLTAGE TAKER WITH RESFECTY To RAR | Fine, 7 ok &

CHANGE C
f Page 5-2, Table 5-1:
“ Change A1R4 to HP Part No. 0811-1672 R: FXD WW 0. 82 OHM 5% 2W.
Change A3 to HP Part No. 08743-60003 (Same description).
CHANGE D
Page 3-15, Figure 3-12:
Use the following Figure 3-12 in place of the Figure 3-12 shown in the manual,
Page 5-4, Table 5-1:

Delete 08743-00024 listing. A-1
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HP 8743a 2-12.4 GHz reflection - transmission test unit

Appendix

Model 8743A

1, DO NOT REMOVE PUSHBUTTON. Remove
pushbutton lens and label by insertingasold-
ering aid or other small, blunt tool in the slot
in the bottom of the pushbutton. Press tool
forward against lens tab to release lens and
label. If pushbutton comes out see NOTE in
Step 3.

2. Remove defective lamp. A needle-nose pliers
or tweezers canbe used as anextracting tool.
Install new lamp (HP part number 2140-0213).

3. Press lens and label into place in pushbutton
opening,

NOTE:

PUSHBUTTON LAMP REPLACEMENT

If the pushbutton has been removed:

a.

b.

Reinstall pushbutton,lens and label
removed,

Insert the metal contactor in slot

of pushbutton as shown. If contac-

tor is not inserted in slot properly,

switch may stay on at all times.
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Figure A-1. Pushbutton Lamp Replacement
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