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Figure 1-1.

Model 8443A Tracking Generator/Counter, Shown with Service Kit (See Table 1-2)
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Section I
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.,

1-2. This manual contains all information re-
quired to install, operate, test, adjust and service
the Hewlett-Packard Model 8443A Tracking
Generator/Counter. This section covers instru-
ment identification, description, options, accessor-
ies, specifications and other basic information.

1-3. Figure 1-1 shows the model 8443A with the
supplied accessories and the Service Kit required
for maintenance purposes.

1-4. The various sections in this manual provide
information as follows:

a. SECTION II, INSTALLATION, provides
information relative to incoming inspection,
power requirements, mounting, packing and ship-
ping, etc.

b. SECTION III, OPERATION, provides
information relative to operating the instrument.

c. SECTION IV, PERFORMANCE TESTS,
provides information required to ascertain that
the instrument is performing in accordance with
published specifications.

d. SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument after repairs are made.

e. SECTION VI, PARTS LISTS, provides
ordering information for all replaceable parts and
assemblies.

f. SECTION VII, MANUAL CHANGES,
normally will contain no relevant information in
the original issue of a manual. This section is re-
served to provide back-dated and up-dated infor-
mation in manual revisions or reprints.

g. SECTION VIII, SERVICE, includes all
information required to service the instrument.

1-5. INSTRUMENTS COVERED BY MANUAL.

1-6. Hewlett-Packard instruments carry an eight
digit serial number (see Figure 1-2) on the back
panel. When the prefix on the serial number plate
of your instrument is the same as one of the
prefix numbers on the inside title page of this
manual, the manual applies directly to the instru-

ment. When the instrument serial number prefix
is not listed on the inside title page of initial
issue, manual change sheets and manual up-dating
information are provided. Later editions or revi-
sions to the manual will contain the required
change information in Section VII.

1-7. DESCRIPTION.

1-8. The Hewlett-Packard Model 8443A Tracking
Generator/Counter was designed to be used in
conjunction with the Hewlett-Packard 8553/8552
Spectrum Analyzer. The Tracking Generator pro-
vides a cw signal which tracks the frequency
tuning of the spectrum analyzer.

1-9. As implied by the instrument name, the
model 8443A also includes a counter section. The
counter section may be used to count the output
frequency of the tracking generator or the fre-
quency of signals generated by external sources
(up to better than 120 MHz). A rear panel con-
nector provides BCD data output from the
counter section for use in external equipment
such as a recorder.

1-10. The time base for the model 8443A
counter section is a stable oven-contained, crystal-
controlled 1 MHz oscillator. Provisions are made
to use an external 1 MHz source for the time
base if a frequency standard is available. An out-
put from the internal 1 MHz source is also avail-
able for use in external equipment if desired.

1-11. The model 8443A Counter Section may be
operated in one of three modes. They are:

O| [SER, 545-00000 |0

g/,_/' e —

SERIAL NUMBER PREFIX SERI ALHURERR

Figure 1-2. Instrument Identification
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Table 1-1. Model 8443A Specification

Note

Numbered specifications coincide with
numbered performance tests in Section IV.

TRACKING GENERATOR

1. FREQUENCY RANGE: 100 kHz to 110 MHz.
(Output frequency tracks the 8553/8552 Spectrum
Analyzer tuning.)

2. AMPLITUDE RANGE: <120 dBm to +10 dBm
in 10 and 1 dB steps with a continuous 1.2 dB
vernier.

3. AMPLITUDE ACCURACY (flatness): +0.5 dB.
Output attenuators 10 dB steps 0.2 dB, 1 dB
steps 0.1 dB. Absolute: 0 dBm at 30 MHz +0.3
dB.

4. OUTPUT IMPEDANCE: 50 ohms, AC coupled,
reflection coefficient <0.09 (1.2 SWR); output <0
dBm.

COUNTER
MODES:

MARKER: Counter reads frequency at
marker position on the Spectrum Analyzer
Display.

SCAN HOLD: Scan starts at left edge of dis-
play and stops at marker. Counter measures
frequency continually,

EXTERNAL: Counter measures frequency of
signal at counter input.

5. MEASUREMENT RANGE: 100 kHz to 110 MHz.
Display; 7 digits with 1 digit overrange.

SPECIFICATIONS

6. RESOLUTION (gate time): 1 kHz (1 mS), 100 Hz
(10 mS) and 10 Hz (100 mS).

7. ACCURACY: *1 count * time base accuracy.

8. TIME BASE AGING RATE: <3 x 10~° per day.
(0.3 Hz/day) after warmup.

9. TIME BASE TEMPERATURE DRIFT: <3 x 10-*
(3 Hz) variation, 0 to 55°C.

EXTERNAL INPUTS:

10. COUNTER: 10 kHz to 120 MHz, 50 ohms, -10
dBm minimum, +25 dBm maximum.

11. TIME BASE: 1 MHz, 50 ohm, 1 V rms minimum.
AUXILIARY QUTPUTS:
12. TIME BASE: 1 MHz, 1 V rms nominal.

13. DIGITAL FREQUENCY OUTPUT: 8, 4, 2, 1,
code: positive logic.

GENERAL:
TEMPERATURE RANGE: Operation 0 to 55°C,
storage, -40 to +75°C.
POWER: 115 V or 230 V, 48—440 Hz, 75 watts.
(When the instrument is in standby power con-
sumption is 30 watts.)
RFI: Meets or exceeds MIL-1-6181D.

DIMENSIONS: 18-8/4 L x 16-3/4 W x 3-7/8 H.
WEIGHT: 24 1bs, 5 oz. (11,02 kg)

a. EXTERNAL. For use in measuring fre-
quency of external signals not related to the
model 8443A or the Spectrum Analyzer.

b. MARKER. In this mode the scan ramp
of the Spectrum Analyzer is stopped momentarily
at a point determined by the model 8443A
MARKER POSITION control. At the point where
the scan is stopped a bright marker appears on
the analyzer display CRT. Simultaneously, the
frequency at which the scan is stopped is counted
one time by the model 8443A counter. After the
count is completed the analyzer scan continues to
the limit set by the analyzer controls. The cycle
is repeated each time the analyzer scan reaches
the point determined by the model 8443A
MARKER POSITION control.

c. SCAN HOLD. In this mode operational
sequence is similar to the MARKER mode except

1-2

that when the scan is stopped it will not restart
until the operator changes the mode of operation.
The counter will count continually in the SCAN
HOLD mode. The marker position may be con-
trolled manually by the MARKER POSITION
control to measure the frequency at any point on
the CRT.

1-12. A three-position RESOLUTION control on
the model 8443A provides counter readouts (in
MHz) to accuracies of 10 Hz, 100 Hz and 1 kHz.

1-13. The output of the model 8443A is level
(+0.5 dB) from 100 kHz to 110 MHz. The out-
put level may be adjusted, by means of three
front panel controls, to any level between +10
dBm and -123.2 dBm.

1-14. Complete specifications for the model
8443A are provided in Table 1-1.
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1-156. OPTIONS.
1-16. Spectrum Analyzer RF Sections:

a, HP model 8553B is completely com-
patible with the Model 8443A Tracking Genera-
tor/Counter.

b. HP model 8553L requires a modification
to provide compatability with the model 8443A.
Modification kit part number is 08553-6065.
After modification the unit is designated as
8553L-TG-1.

1-17. Spectrum Analyzer |F Section:

a. HP model 8552A IF sections bearing
serial numbers 945-01889 and below must be
modified to provide interface compatability with
the model 8443A. The required modification kit
part number is HP 08552-6060. After modifica-
tion the unit is designated as 8552A-TG-1.

b. The model 8552B is completely compat-
ible with the Model 8443A Tracking Generator/
Counter.

1-18. Spectrum Analyzer Display Section.

a. Display section models 140A, 1408,
141A and 141S all require HP modification kit
number 00140-69504 to provide compatability
with the model 8443A.

b. Display section models 140T and 141T
are compatabile with the model 8443A.

Section I
General Information

1-19. ACCESSORIES SUPPLIED.

1-20. The following accessories are provided
with the model 8443A:

a. An interconnecting cable for use be-
tween the Spectrum Analyzer and the Tracking
Generator/Counter.

b. A power cord.

c. A rack mounting kit.

d. A joining bracket kit.
1-21. ACCESSORIES NOT SUPPLIED.
1-22. A  Service Kit, HP part number
08443-60011 is recommended for maintenance
purposes.
1-23. WARRANTY.
1-24. Certification and Warranty information for
the model 8443A appears on the inside front

cover of this manual.

1-26. TEST EQUIPMENT AND ACCESSORIES
REQUIRED.

1-26. Table 1-2 lists test equipment and acces-
sories recommended to service the model 8443A.

Table 1-2. Test Equipment and Accessories

Item

Minimum Specifications

Suggested Model

Digital Voltmeter

Voltage Accuracy: +0.2%

Range Selection: Manual or Automatic

Voltage Range: 1 — 1000 Vdc full
scale

Input Impedance: 10 megohms

Polarity: Automatic Indication

HP 3440A Digital Voltmeter
with
HP 3444A Plug-in

Oscilloscope

Frequency Range: dc to 50 MHz
Time Base: 1 ps/div to 10 ms/div
Time Base Accuracy: *3%

Dual Channel, Alternate Operation
Ac or dc Coupling

External Sweep Mode

Voltage Accuracy: +3%
Sensitivity: 0.005 V/div

HP 180A with

HP 1804A Vertical Amplifier
and

HP 1821A Horizontal Ampli-
fier

HP 10004 10:1
Probes (4)

Divider

Spectrum Analyzer

Frequency Range: 0 — 100 MHz
Scan Width: 10 MHz

HP 8553/8552/141S Spec-
trum Analyzer

1-3
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Table 1-2. Test Equipment and Accessories (Cont)

Item

Minimum Specifications

Suggested Models

VHF Signal Genera-

Frequency Range: 40 — 455 MHz

HP 608E/F VHF Signal Gen-

tor Frequency Accuracy: *1% erator
Output Amplitude: >-20 dBm
Output Impedance: 50 ohms
Frequency Counter Frequency Range: 100 kHz — 300 HP 5245L Frequency
MHz Counter

Accuracy: +0.001%
Sensitivity: 100 mVrms
Readout Digits: 7 digits

Tunable RF Volt-
meter

Bandwidth: 1 kHz
Frequency Range: 1 — 1000 MHz
Sensitivity: 10 mV — 1 Vrms

Input Impedance: >0.1 megohms

HP 8405A Vector Voltmeter

Three-Port Mixer

Frequency Range: 0.2 — 500 MHz
Impedance: 50 ohms

Connectors: Female BNC on all ports
Input Power: 5 mW nominal

HP 10514A Mixer (2)

Power Supply

Output Voltage: Variable, 0 -—— 30 Vdc
Output Current: 0 — 400 mA
Meter Resolution: <5 mV

HP 6217A Power Supply

Spectrum Analyzer

0 — 1250 mHz

HP 8554/8552/140 Spectrum
Analyzer

Digital to Analog
Converter/Re-
corder

Accuracy: 5% of full scale

Command Pulse: +20 usec or greater, 6
to 20 volts

Recorder: Response time <1/2 second
or less

Accuracy: Better than 0.2% full scale.

HP 581 A Option 01 with
HP 680A

Amplifier

Frequency Range: de to 1 MHz
Accuracy: +0.3% from dc to 10 kHz
Distortion: <0.01% below 1 kHz

HP 467A

Quartz Oscillator

Output Frequencies: 5 MHz, 1 MHz,
100 kHz
Stability: <5 x 10-10 per day

HP 105B

Frequency Synthe-
sizer

Output Frequency: 100 kHz to 500
MHz

Digital Frequency Selection: 0.1 Hz
through 100 MHz per step, 20 usec
selection time.

HP 5101A/5110B

Attenuator Range: 120 dB in 10 dB steps HP 355D
Accuracy: 0.5 dB
RI" Amplifier 20 dB or 40 dB gain — 1 kHz to 150 HP 461A

MHz
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Model 8443A Section I
General Information
Table 1-2. Test Equipment and Accessories (Cont)
Item Minimum Specifications Suggested Model
RF Crystal Detec- 0.1 MHz to 1.2 GHz, 50 chms HP 8471A
tor
Temperature Con- Adjustable from 0° to +55°C
trolled Oven
Test Oscillator 10 Hz to 10 MHz, 3.16V max into 50 HP 651B
0
Digital Recorder 8—4—2—1 input positive logic HP 5050B

AC Voltmeter

0.5V to 300V full scale
Frequency Range: 20 Hz to 700 MHz

HP 400D/E/F [H

Service Kit

Contents:
12 Pin extender board (HP
5060-5915)
6 Pin extender board (HP
5060-5914)
22 Pin_ extender board (HP
5060-0630)

Coax Adapter, Selectro plug to
BNC jack (HP 1250-1236)
Coax Adapter, Selectro jack to
BNC jack (HP 1250-1237)
Oscilloscope  Probe Adapters (4
each) (HP 10036-63202)
Alignment Screwdriver (HP

8710-1010)

HP 08443-60011 Service Kit

Variable Voltage
Transformer

Range: 102 — 127 Vac
Voltmeter Range: 103 — 127 Vac +1
volt

General Radio W5MT3A or
Superior Electric UC1IM

Cable Assembly (4)

Male BNC Connectors, 48 inches long

HP 10503A

Soldering Iron

47-1/2 watt

Ungar #776 with #4037
Heating Unit

X-Y Recorder

1, 10, 100 mV/in; 1 and 10 V/in
continuous vernier between range

HP 7065B

1-5
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Installation

SECTION 1l
INSTALLATION

2-1. INITIAL INSPECTION.

2-2. Mechanical Check.

2-3. Check the shipping carton for evidence of
damage immediately after receipt. If there is any
visible damage to the carton, request the carrier’s
agent to be present when the instrument is un-
packed. Inspect the model 8443A for physical
damage such as bent or broken parts and dents or
scratches. If damage is found refer to paragraph
2-6 for recommended claim procedures. If the
model 8443A appears undamaged, perform the
electrical check (see paragraph 2-4). The packag-
ing material should be retained for possible future
use.

2-4. Electrical Check.

2-5. The electrical performance check consists of
following the procedures listed in paragraphs 4-10
to 4-22. These procedures allow the operator to
determine that the instrument is, or is not, oper-
ating within the specifications listed in Table 1-1.
The initial performance and accuracy of the in-
strument are certified as stated on the inside
front cover of this manual. If the model 8443A
does not operate as specified, refer to paragraph
2-6 for the recommended claim procedure.

2-6. CLAIMS FOR DAMAGE.

2-7. If physical damage is found when the in-
strument is unpacked notify the carrier and the
nearest Hewlett-Packard Sales/Service Office im-
mediately. The Sales/Service Office will arrange
for repair or replacement without waiting for a
claim to be settled with the carrier.

2-8. The warranty statement for the model
8443A is on the inside front cover of this man-
ual. Contact the nearest Sales/Service Office for
information about warranty claims.

2-9. PREPARATION FOR USE.
CAUTION
Before applying power check the rear

panel slide switch for proper position
(115 or 230 volts).

2-10. Power Requirements.

2-11. The model 8443A Tracking Generator/
Counter may be operated on 115 or 230 volts ac

+10% at 48 to 440 cydles, single phase. Power re-
quired is 75 watts. The 115/230 volt slide switch
on the rear of the instrument must be in the cor-
rect position to avoid damage to the instrument.
When shipped, the instrument is set for 115 volt
ac operation.

2-12. Power Cable.

2-13. To protect operating personnel, the Na-
tional  Electrical Manufacturers  Association
(NEMA) recommends that the instrument panel
and cabinet be grounded. This instrument is
equipped with a detachable three-conductor
power cable which, when plugged into an appro-
priate receptacle, grounds the instrument. The
offset pin on the power cable three-prong connec-
tor is the ground connection. When using a three-
prong to two-prong adapter the ground lead on
the adapter should be grounded to retain the
safety feature.

2-14. Operating Environment.

2-15. The model 8443A does not require forced
air cooling when operating at temperatures from
0 to 55°C (32 to 131°F). Normal air circulation
will maintain a reasonable temperature within the
instrument.

2-16. Bench Operation.

2-17. The model 8443A cabinet has plastic feet
and a foldaway tilt stand for convenience in
bench operation. The tilt stand permits inclining
the instrument for ease in viewing the frequency
readout. The plastic feet are shaped to provide
clearance for air circulation and to make modular
cabinet width instruments self-aligning when
stacked. The instrument may also be rack
mounted. A joining bracket kit is provided to as-
sure a common ground between the model
8443A and the Spectrum Analyzer.

2-18. STORAGE AND SHIPMENT.

2-19. Original Packaging.

2-20. The same containers and materials used in
factory packaging can be obtained through the
Hewlett-Packard Sales/Service Offices listed at the
rear of this manual.

2-21. If the model 8443A is being returned to
Hewlett-Packard for servicing attach a tag indicat-
ing the type of service required, return address,

21
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model number and full serial number. Also mark
the container FRAGILE to assure careful hand-
ling.

2-22. In any correspondence refer to the instru-
ment by model number and full serial number.

2-23. Other Packaging Materials.

2-24. The following general instructions should
be used for repackaging with commercially avail-
able materials.

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard Service
Office or center, attach a tag indicating the type

Model 8443A

of service required, return address, model number
and full serial number.)

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

c. Use enough shock-absorbing material
(three to four inch layer) around all sides of the
instrument to provide firm cushion and prevent
movement inside the container. Protect the con-
trol panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE
to assure careful handling.
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SECTION 111
OPERATION

3-1. INTRODUCTION.

3-2. This section provides operating instructions
for the HP Model 8443A Tracking Generator/
Counter.

3-3. Operating instructions for the HP Model
8553/8552 Spectrum Analyzer, which must be
interconnected with the model 8443A, are not
included in this manual except as required in
initial setup and operation. The operator should
be thoroughly familiar with operation of the
Spectrum Analyzer or have the appropriate man-
ual on hand.

3-4. PANEL FEATURES.

3-5. Front and rear panel controls, indicators
and connectors of the model 8443A are identi-
fied in Figure 3-1.

3-6. OPERATING INSTRUCTIONS.

3-7. In view of the simplicity of operation of
the model 8443A, the Operator’s Checks provide
adequate information to assure proper operation
of the instrument. However, the operator should
experiment with the instrument in order to be-
come more familiar with its operation. It should
be noted that the output of any device (within
the frequency and amplitude range of the ana-
lyzer) may be connected to the analyzer RF IN-
PUT and the frequency at any point of the re-
sponse counted by the model 8443A. The input
to the device under test may be provided by an
external signal generator, or by the output of the
Tracking Generator itself.

3-8. OPERATOR'S CHECKS.

3-9. During checkout at the factory, the Track-
ing Generator/Counter is adjusted for proper
operation. Only minor adjustment of front panel
controls should be required upon receipt of the
instrument. The following procedures verify
proper operation of the model 8443A:

a. Set the slide switch on the rear panel of
the model 8443A to be compatible with the
available line voltage.

b. Plug into power outlet; use ground pin
adapter for electrical systems having no ground
wire. (Blue STBY light illuminates.)

NOTE

The instrument should remain con-
nected to the power source in STBY
mode when not in use. This will main-
tain constant temperature in the crystal
oscillator oven.

c. Interconnect the Spectrum Analyzer and
the Tracking Generator/Counter as shown in Fig-
ure 3-1.

d. Set POWER switch to ON; observe that
the white ON lamp lights.

e. Apply power to the Spectrum Analyzer
and adjust the display section for a clear baseline
trace.

f. Set the Spectrum Analyzer controls as
follows:

FREQUENCY . . . .. .. .. 50 MHz
BANDWIDTH . . . .. . ... 300 kHz
SCAN WIDTH . . . . . PER DIVISION
SCAN WIDTH

PER DIVISION . . . . . ... 10 MHZ
INPUT ATTENUATION . . . . . 10 dB
BASE LINE CLIPPER . . . . . .. CCW

SCAN TIME
PER DIVISION

LOG REF LEVEL . . . .. ... 0 dBm
LOG/LINEAR . . .. ... . ... LOG
VIDEO FILTER . . . .. ... .. OFF
SCANMODE . . ... ....... INT
SCAN TRIGGER . . . . . . . .. AUTO

g. Set the 8443A MODE SWITCH to
MARKER, the RESOLUTION switch to 100 Hz
and RF OUTPUT LEVEL controls to 0 dBm.

h. Connect the model 8443A RF OUTPUT
to the 8553 RF INPUT. Note that the analyzer
CRT baseline rises to the top graticule line,

i. Adjust the model 8443A MARKER IN-
TENSITY control for the desired marker inten-
sity. If the marker is not present adjust the
MARKER POSITION control; the marker prob-
ably is positioned off the display.

NOTE

This will occur only if the instrument is
improperly adjusted. Refer to step p of
these procedures and adjust the CTR
ADJ. If trouble persists refer to para-
graph 3-15 and adjust ATR11 on the
A7 Marker Control board.
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FRONT VIEW

LINE SELECT INTERCONNECTING CABLE

BCD
DUTPUT

Figure 3-1. Tracking Generator/Counter Controls, Connectors and Indicators
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j. Rotate the MARKER POSITION control
to various points and note that the counter dis-
plays the frequency at the marker position on the
CRT.

k. Center the marker on the center vertical
graticule of the analyzer CRT. Rotate the ana-
lyzer FREQUENCY control through its range.
Note that the counter displays the frequency to
which the analyzer is tuned.

1. Rotate the model 8443A RF OUTPUT
LEVEL controls and note that the analyzer CRT
display changes in steps indicated by the knob
positions. (At lower output levels it will be neces-
sary to rotate the analyzer LOG REF LEVEL
control to keep the signal in the analyzer ampli-
tude range.)

m. Operate the analyzer in a narrow scan
width, stabilized mode (20 kHz/Div) or less. Place
the model 8443A RESOLUTION switch first in
the 10 Hz position and then in the 1 kHz posi-
tion. Note that the frequency readout is first to
10 Hz resolution and then to 1 kHz resolution.

n. Place the model 8443A MODE switch in
the SCAN HOLD position. Note that the analyzer
scan is stopped at the marker and the counter
continually counts the frequency at which the
scan is stopped. In the SCAN HOLD mode the
point at which the scan is stopped may be posi-
tioned at any point on the CRT, while the scan is
stopped, by the MARKER POSITION control.

o. Place the model 8443A MODE switch in
the EXTERNAL position. Apply a signal (at least
-10 dBm but not more than +25 dBm, 10 kHz to
120 MHz) from a frequency source to the
COUNTER INPUT. If an external signal source is
not readily available, the tracking generator RF
OUTPUT may be coupled to the COUNTER IN-
PUT. Operate analyzer in ZERO scan mode. The
counter will provide a readout of the input signal
frequency. Note that the marker does not appear
in this mode of operation.

p. With the model 8443A in the MARKER
mode, pull the MARKER POSITION control
knob away from the panel. The marker should
appear on the center vertical graticule line of the
analyzer CRT. Adjust the CTR ADJ screwdriver
adjustment on the 8443A front panel to verify
that it controls the marker position. Return
marker to center graticule position with the CTR
ADJ control and push the MARKER POSITION
control knob back in place.

q. Connect the model 8443A RF OUTPUT
to the analyzer RF INPUT.

r. Place the MODE switch in the MARKER
position and the RESOLUTION switch in the 1
kHz position. Tune the analyzer to a frequency

Section II1I
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below 10 MHz and note that three of the numeri-
cal readouts to the left of the decimal point dis-
play a zero. Place the switch on the rear panel to
BLANKED and note that all zeros to the left of
the first significant digit are blanked. Set the
model 8443A RF OUTPUT LEVEL to -30 dBm.
Set the 8553 to ZERO scan at the narrowest
bandwidth. Set the 8552 to the LINEAR mode
at 1 mV/Div. Adjust the 8443A TRACKING
ADJUST for maximum vertical deflection on the
analyzer CRT. This assures that the 3 MHz oscil-
lator in the 8443A first converter is tracking the
3 MHz IF frequency of the 8552.

3-10. SPECIAL FEATURES.

3-11. The output of the internal 1 MHz time
base reference oscillator is available for use in
external equipment at J4 on the rear of the in-
strument.

3-12. An external time base reference signal may
be applied to J3 on the rear panel of the model
8443A. When an external reference signal is used,
the switch on the top of the A5 time base as-
sembly must be placed in the EXT position.

3-13. OPERATOR’S MAINTENANCE.

3-14. Operator’s maintenance on the model
8443A is limited to fuse replacement, adjustment
of the controls indicated in the checkout proced-
ure and adjustment of ATR11 on the A7 marker
control board.

3-15. Adjustment of A7R11 on the marker con-
trol board should be made only if the condition
described in step i of paragraph 3-9 exists. To
properly adjust A7TR11 first turn the MARKER
POSITION control fully clockwise. Adjust the
CTR ADJ control so that the marker appears
approximately one minor division from the far
right CRT graticule line. Turn the MARKER
POSITION control fully counterclockwise. The
marker should be two minor divisions or less
from the far left graticule line. Now pull the
MAREKER POSITION control away from the
panel and adjust A7R11 to center the marker on
the center CRT graticule line.

3-16. Fuse replacement information is provided
in Table 3-1.

Table 3-1. Fuse Information

Designation Purpose Rating
F1 Line Fuse 2  amperes
A15F1 |+175 Volt Supply | 0.25 ampere
A15F2 +24  Volt Supply | 1 ampere
Al15F3 +5.8 Volt Supply | 2 amperes
A15F4 +20 Volt Supply | 1 ampere
A15F5 -12  Volt Supply | 1 ampere

3-3
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides instructions for per-
formance testing the model 8443A Tracking
Generator /Counter.

4-3. Performance Tests.

4-4. Purpose. The performance test procedures
are used to check instrument performance for
incoming inspection and periodic evaluation. The
tests are designed to verify published specifica-
tions. Tests are numbered in the same sequence
as the specifications in Table 1-1.

4-5. Each test applies directly to a listed specifi-
cation. Next a description of the test and any
special instructions are listed. Each test that re-
quires test equipment has a test setup drawing

and a list of required equipment. Step 1 of each
test lists control settings for that test. Each test
procedure provides spaces for test data which are
duplicated in the Performance Test Card, Table
4-1, at the end of this section.

4-6. All tests are made with the model 8443A
interconnected with a HP 8553/8852/140 Spec-
trum Analyzer which is known to be functioning
properly.

4-7. Test Equipment Required. The test instru-
ments required for performance testing are listed
in Table 1-2 and in the individual tests. Test in-
struments other than those listed may be used
providing their performance equals or exceeds the
critical specifications listed in Table 1-2.

4-8. Front Panel Checks and Adjustments. Refer
to paragraph 3-8 Operator’s Checks.

4-1
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4-9. PERFORMANCE TESTS.

4-10. Specification 1, Frequency Range.

SPECIFICATION:
100 kHz to 110 MHz. (Output frequency tracks the 8553/8552 Spectrum Analyzer tuning.)

DESCRIPTION:
The frequency range is checked by applying signals to the Spectrum Analyzer, centering these sig-
nals on the CRT and counting the signal frequency with the model 8443A.

VHF SIGNAL GENERATOR

3 1T H HF SIGNAL GENERATOR
1@) [ B 8443A TRACKING GENERATOR ) L -
x S el e =
o @ =2 | 006 | =
IS === )
= g | G f= = ——
> ®) a
£ @1 | o
!LG c0 o0 g i o oo @ :-:.:J(.j:,(\ §
. & e|l— — — 1
L g/, * e 0_.
L SPECTRUM ANALYZER
Figure 4-1. Frequency Range Test
EQUIPMENT:
HF Signal Generator VHF Signal Generator
PROCEDURE:

1. Connect the equipment as shown in Figure 4-1 and set the controls as follows:

TRACKING GENERATOR/COUNTER:

MODE ... ... ...... MARKER MARKER POSITION . Knob pulled out

RESOLUTION . . . . . . .. .. 10 Hz MARKER INTENSITY . . . . Mid-range
SPECTRUM ANALYZER:

DISPLAY SCAN WIDTH PER DIVISION . . . 5 kHz

SECTION . . . Clearly defined trace BANDWIDTH . . ... ... .. 1 kHz

INPUT ATTENUATION . . . .. 10 dB SCAN TIME PER DIVISION . . 20 mSec

SCAN WIDTH . . . . . PER DIVISION LOG REF LEVEL . .. ... .. 0 dBm
HF SIGNAL GENERATOR:

FREQUENCY . . ... .. .. 100 kHz

ATTENUATOR . . . . . . . . 50 dBm MODULATION SELECTOR . ... CW

VHF SIGNAL GENERATOR:
FREQUENCY . . .. ..... 110 MHz
OUTPUT . . . o Coopm | TMOBULLHGN
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4-10. Specification 1, Frequency Range (Cont.)

2. With the HF Signal Generator output connected to the analyzer RF INPUT, tune the analyzer
FREQUENCY to 100 kHz. The model 8443A counter, which is reading the output of the tracking
generator, should provide a readout of 100 kHz.

100 kHz

3. With the VHF Signal Generator output connected to the analyzer RF INPUT, tune the analyzer
FREQUENCY to 110 MHz. The model 8443 counter should provide a readout of 110 MHz.

110 MHz

4. Any other frequency or frequencies of special interest within the range of 110 kHz to 110 MHz
may be displayed in the same manner.

4-11. Specification 2, Amplitude Range.

SPECIFICATION:
<-120 dBm to +10 dBm in 10 and 1 dB steps with a continuous 1.2 dB vernier.

DESCRIPTION:
The output of the video amplifier in the model 8443A is a constant +10 dBm signal. Two step
attenuators are provided to enable the operator to control the output amplitude in 10 dB and 1 dB
steps. In addition, a 1.2 dB vernier provides continuous attenuation of its range. This test demon-
strates the accuracy of the attenuators.

ATTENUATOR AMPLIF IER DIGITAL VOLTMETER

oo -
~

B443A TRACKING GENERATOR

o ED _@®@

P =

ot
D ‘@o® = )

d

s

= O
o oo o |® @@‘_’_)8
b- 00 oj— — 1l —
LOW PASS
SPECTRUM ANALYZER FILTER

LOW PASS FILTER DETAIL

A Q
=~ 100uF DVMm
VERT
our

Figure 4-2. Amplitude Range Test Setup
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4-11. Specification 2, Amplitude Range (Cont.)

EQUIPMENT:
120 dB Calibrated Attenuator (10 dB Steps) RF Amplifier (40 dB gain, 30 MHz)
12 dB Calibrated Attenuator (1 dB Steps) Digital Voltmeter
PROCEDURE:

1. Connect the 120 dB attenuator to the model 8443A RF OUTPUT using a BNC to BNC adapter
(do not use a cable). Set the controls as follows:

TRACKING GENERATOR/COUNTER:

MODE ... ... ...... MARKER

RESOLUTION . . . . . . . . .. 1 kHz MARKER POSITION . . . . . .. Any
ATTENUATORS:

TENS . . .. .. .. 0. +10

UNITS . . . o 0 TENTHS . . .. ... ... .... 0
SPECTRUM ANALYZER:

FREQUENCY . ... ... .. 30 MHz SCAN TIME PER

BANDWIDTH . . .. .. .. .. 50 Hz DIVISION . . . . 1 MILLISECOND

SCANWIDTH . ... .. .... ZERO LOG REF LEVEL . . .. . .. -40 dBm

SCAN WIDTH PER DIVISION . . . Any LOG REF LEVEL VERNIER .... 0

INPUT ATTENUATION . . . . . .. 0 LOG/LINEAR . . . . . . .. ... LOG

RF AMPLIFIER:
Power ON 40 dB gain

120 dB CALIBRATED ATTENUATOR
Set for 120 dB attenuation

DIGITAL VOLTMETER:
AUTORANGE or 1000 Millivolts

2. Use very short double shielded cables to connect the equipment as shown in Figure 4-2. A
low-pass filter (100 microfarad) is required between the vertical output of the 8552 and the digital volt-
meter.

3. Adjust the analyzer FREQUENCY to obtain a 30 MHz readout on the model 8443A counter.

4. Use the model 8443A TENTHS control to set the digital voltmeter reading to 300 mV. (Allow
time for the low-pass filter to stabilize.)

4-4
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4-11. Specification 2, Amplitude Range {Cont.)

5. Set the model 8443A TENS control to 0 and the calibrated attenuator to 110 dB.
0 dBm DVM reading: 298 mV___ 302 mV

6. If necessary, reset the model 8443A TENTHS control to obtain a reading of 300 mV on the
digital voltmeter. Change the model 8443A TENS control to -10 and the calibrated attenuator to 100
dB.

-10 dBm DVM reading: 298 mV___ 302 mV

7. Check the remaining model 8443A attenuator steps by adding 10 dB steps with the TENS
attenuator, while decreasing the calibrated attenuator in 10 dB steps (the sum of the two attenuators
should always total 110 dB). The digital voltmeter should be reset to 300 mV prior to each step if
necessary.

-20 dBm DVM reading: 298 mV___ 302 mV

-30 dBm DVM reading: 298 mV_____ 302 mV
-40 dBm DVM reading: 298 mV_____ 302 mV
-50 dBm DVM reading: 298 mV_____ 302 mV
-60 dBm DVM reading: 298 mV_____ 302 mV
-70 dBm DVM reading: 298 mV___ 302 mV
-80 dBm DVM reading: 298 mV___ 302 mV
-90 dBm DVM reading: 298 mV_____ 302 mV

-100 dBm DVM reading: 298 mV 302 mV
-110 dBm DVM reading: 298 mV _____ 302 mV

8. Remove the RF Amplifier and the 120 dB calibrated attenuator from the test setup. Connect
the 12 dB calibrated attenuator between the model 8443A RF OUTPUT and the analyzer RF INPUT.
Set the model 8443A TENS attenuator to -50 dBm and the analyzer LOG REF LEVEL to -10 dBm. Set
the calibrated 12 dB attenuator to 12 dB. Adjust the model 8443A TENTHS control to obtain a reading
of 300 mV on the digital voltmeter.

9. Set the model 8443A UNITS attenuator to -1 and the 12 dB calibrated attenuator to 11. The
digital voltmeter should indicate 300 mV +1 mV

-1 dBm DVM reading: 299 mV 301 mV

4-5
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4-11. Specification 2, Amplitude Range (Cont.)

10. Check the remaining UNITS steps by increasing the UNITS attenuation in 1 dB steps while
decreasing the 12 dB calibrated attenuator by 1 dB steps. (The sum of the two attenuators should
always total 12 dB.) The digital voltmeter should be reset to 300 mV prior to each step if necessary.

-2dBm DVMreading: 299 mV___ 301 mV
-3 dBm DVM reading: 299 mV___ 301 mV
-4 dBm DVM reading: 299 mV____ 301 mV
-5dBm DVM reading: 299 mV__ 301 mV
-6 dBm DVM reading: 299 mV___ 301 mV
-7 dBm DVM reading: 299 mV____________ 301 mV
-8 dBm DVM reading: 299 mV ______ 301 mV
-9 dBm DVM reading: 299 mV_______ 301 mV
-10 dBm DVM reading: 299 mV____ 301 mV
-11 dBm DVM reading: 299 mV__ 301 mV
-12 dBm DVM reading: 299 mV 301 mV

4-12. Specification 3, Amplitude Accuracy (Flatness)

SPECIFICATION:
+0.5 dB across entire range.

DESCRIPTION:
The Spectrum Analyzer is swept through its entire range and the output of the model 8443A is
recorded on an X-Y Recorder.

EQUIPMENT:
X-Y Recorder Crystal Detector

PROCEDURE:
1. Connect the equipment as shown in Figure 4-3 and set the controls as follows:

TRACKING GENERATOR/COUNTER:

MODE . ... ....... SCAN HOLD MARKER POSITION
RF LEVEL ATTENUATORS .. .. 0dB 7777 = i
SPECTRUM ANALYZER:
SCANWIDTH . ... . ..... ZERO SCAN TIME . . . .. .. ... 2 sec/Div
SCAN MODE . . .. .. ... SINGLE SCAN TRIGGER . . .. . . .. AUTO
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4-12. Specification 3, Amplitude Accuracy (Flatness) (Cont.)

8443A TRACKING GENERATOR XY RECORDER
s P BAND PASS
s . Juin Oer. et i = FILTER DETAIL
| ™ o
{ [ ] = = - [+]
l ] JOJOJO) BAND PASS : %
- FILTER . 5 ©-o | -
— . [° C - s
o oo @ 0.(.‘}'@0 =
- e 2'_—'—‘118 v:m) HORIZ
SPECTRUM ANALYZER

Figure 4-3. Amplitude Accuracy Test

X-Y RECORDER:
Vertical trace begins at left margin of recorder chart paper and ends at right margin synchro-
nized to the beginning and end of the analyzer scan ramp.

Horizontal position of the stylus may be anywhere on the recorder chart paper which permits
a 1 dB step without reaching top or bottom limits.

2. With all controls set as shown above, place the PEN switch on the recorder to the DOWN
position, push the SINGLE scan button on the analyzer and turn the model 8443A MARKER POSITON
control to the CW position. Be sure to place the recorder PEN switch in the UP position as soon as the
scan stops. Return the model 8443A MARKER POSITION control to full CCW.

3. Turn the model 8443A ONES attenuator to 1 dB and repeat step 2. Return the ONES attenua-
tor to 0 dB.

4. Set the analyzer to SCAN WIDTH PER DIVISION at 10 MHz, and tune the analyzer to
approximately 50 MHz. Carefully tune the analyzer to indicate a 100 kHz readout on the model 8443A.
Position the recorder stylus slightly below the top line drawn in steps 2 and 3. Place the PEN switch on
the recorder in the down position, turn the model 8443A MARKER POSITION control to the 3 o’clock
position and depress the SINGLE scan button on the analyzer. When the scan stops slowly turn the
MARKER POSITION control until the model 8443A counter indicates 90 MHz. Place the recorder PEN
switch in the UP position and return the stylus to the left margin of the recorder chart by pressing the
analyzer SINGLE button.

5. Set the analyzer SCAN WIDTH PER DIVISION to 2 MHz and tune the analyzer FREQUENCY
to a point where the model 8443A counter reads 90 MHz. The recorder stylus should be positioned at
the same level as the 90 MHz point in test 4. Place the recorder PEN switch in the DOWN position and
push the SINGLE button on the analyzer. When the recorder stylus reaches the right hand margin of the
recorder chart place the PEN switch in the UP position. The entire trace (steps 4 and 5) should be
between the two lines drawn in steps 2 and 3.

+0.5 dB

4-1
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4-13. Specification 4, Output Impedance.

SPECIFICATION:
50 ohms, ac coupled, reflection coefficient <0.09 (1.2 SWR); output 0 dB.

DESCRIPTION:

The rf output from the Tracking Generator is measured with a RF Voltmeter; first with no load,
then terminated in 50 ohms. The source resistance (Rg) of the Tracking Generator is then calculated
and finally the SWR is determined by dividing Zg by Rs (Rs by Z¢ if Zg is greater than Rg).

RF VOLTMETER
@ -k
co G 06

8M43A TRACKING GENERATOR

BNC TEE

.......... o 1
|| JOIOIO (] soaLonp

= O || SPECTRUM
o oo ole®(®®0 || maLvzER
-6 o|— — —llg
Figure 4-4. Output Impedance Test Setup
EQUIPMENT:
RF Vector Voltmeter BNC Tee

50 ohm dummy load

PROCEDURE;
1. Connect the equipment as shown in Figure 4-4 and set the controls as follows:

TRACKING GENERATOR/COUNTER:

RF OUTPUT
LEVEL dBm . .All controls set to 0 FOWER . ............. ON
RESOLUTION . . . . . . . .... Any MODE .. ......... SCAN HOLD
SPECTRUM ANALYZER
FREQUENCY . . . .. .. .. 30 MHz  SCAN WIDTH . . . . . .. ... ZERO
SCAN WIDTH PER DIVISION . . 1kHz  ALL OTHER CONTROLS . Any setting

4-8
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4-13. Specification 4, Output Impedance (Cont.)

RF Vector Voltmeter
CHANNEL .. ... .. ... ... A
FREQ RANGE —MHz . . . . . 30 MHz
(APC locked)

RANGE . . .. .. ... .. 1000 mV
PHASE CONTROLS . . . . .. Not used

2. Measure the rf output of the Tracking Generator with the RF Vector Voltmeter. Record the
reading:

Voe® e mVrms

2. Use the BNC Tee and terminate the Tracking Generator RF OUTPUT in 50 ohms. Measure the
if output with the RF Vector Voltmeter. Record the reading:

VL = mVrms

3. Find the source resistance of the Tracking Generator by the following formula:
RL Voc
Rg = VL,

Voe = Tracking Generator rf output open circuit voltage
V1, = Tracking Generator rf output terminated in 50 ohms
Ri, = Zy = Characteristic Impedance = 50 ohms

4. Find SWR by the formula:

R
( =2 if Z, is greater than RS)
Zo

5. Record this value; maximum allowable is 1.2

1.2 SWR

4-14. Specification 5, Measurement Range

SPECIFICATION:

100 kHz to 110 MHz. Display: seven digits with one digit over-range (for frequencies of 100 MHz
and higher).

DESCRIPTION:
This test is identical to 4-10.
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4-15. Specification 6, Resolution (Gate Time).

SPECIFICATION:
1 kHz (1 mSec), 100 Hz (10 mSec) and 10 Hz (100 mSec).

DESCRIPTION:

This test consists of placing the RESOLUTION switch on the 8443A in each of its three positions
and observing the numerical readout.

PROCEDURE:

Operate the model 8443A in the MARKER mode with the MARKER POSITION knob pulled out.
Tune the analyzer to any frequency over 100 MHz, and place the model 8443A RESOLUTION
control in each of its three positions. In the 10 Hz position all of the numerical readouts are illumi-
nated and the decimal point is between the third and fourth readouts. In the 100 Hz position the
first numerical readout is blanked and the decimal point is between the fourth and fifth readouts.
In the 1 kHz position the first and second readouts are blanked and the decimal point is between
the fifth and sixth readouts.

4-16. Specification 7, Accuracy.

SPECIFICATION:
+1 count * time base accuracy.

DESCRIPTION:
Connect the 1 MHz OUT (J4 on rear panel of the model 8443A) to the COUNTER INPUT. Place
the MODE control in the EXTERNAL position. In any position of the RESOLUTION control the
last digit of the numerical readout will be 0, 1 or 9.

4-17. Specification 8, Time Base Aging Rate.

SPECIFICATION:
<3 x 10 per day. (0.3 Hz/day) after warmup.

DESCRIPTION:

This test checks long term frequency stability. This is accomplished by mixing the reference oscil-

lator frequency of the model 8443A with a stable 1.000001 MHz signal and recording the drift on a
strip recorder.

EQUIPMENT:
Digital-to-Analog Coverter/Recorder Quartz Oscillator
Frequency Counter Frequency Synthesizer
Double Balanced Mixer Oscilloscope
Amplifier, dc to 1 MHz Attenuator

4-10
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4-17. Specification 8, Time Base Aging Rate {Cont.)

QUARTZ OSCILLATOR AMPLIFIER ELECTRONIC COUNTER
LOW PASS '.
(Y B FILTER o S .
e )
TMHz DUTPUT __l:h—_ ¢ [} [ ] J
SYNTHES IZER

DETAIL OF
LOW PASS FILTER ) X-Y RECORDER
—VW—g—INPUT
@ 10K ~R100F ®
[ ] [ ] - = e T e
Q@ s D)
a ¢ I 8443 TRACKING GENERATOR
pe N | o= @@@L
¢ o EXTERNAL ATTENUATOR g == =
TIME BASE
Figure 4-5. Time Base Aging Rate Test
PROCEDURE:

1. Set controls as follows:

DIGITAL-TO-ANALOG CONVERTER/RECORDER
POWER . . . .. ... ..0ON MIN-N-HR . . . . . . . . .. . HR

COLUMN SELEC’I‘&)!’& . . . 2, 3and 4 div . . . . ... ... ... . .8
OPERATE . . (after ZERO-CALIBRATE PEN . - - .+« . . . . . . down
procedure) RANGE . . . . . . . . . . 100mV

AMPLIFIER, dc to 1 MHz:
Remove ground strap from low output terminal

QUARTZ OSCILLATOR:

oureurT . .. . . . .. . . ... ... <. ... ... ... FromlMHzjack
FREQUENCY COUNTER:
SIGNAL INPUT . . . . . . . . . DC SENSITIVITY (preset) it o ons 2 DL
TIME BASE e e v« . . . . . 10pS FUNCTION to PERIOD AVERAGE . .1
SAMPLE RATE . . . . . . dJust out of STORAGE/OFF

POWER OFF detent (on back panel) . . . . STORAGE

411
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4-17. Specification 8, Time Base Aging Rate {Cont.)

FREQUENCY SYNTHESIZER:

FREQUENCY SELECTION . . . . Local SEARCH OSCILLATOR Function not used

keyboard and OPERATE FREQUENCY STANDARD .. .. EXT
OUTPUT LEVEL . . .. . .. full CW ATTENUATOR . . . . . .. .. 20 dB
FREQUENCY . . . . .. 1,000,001 Hz

2. After connecting the equipment as shown in Figure 4-5 and setting controls, use the oscillo-
scope to check for the presence of 60 cycle ac on the 1 cycle input to the frequency counter. If 60
cycles is present it is probably due to a ground loop. Check all equipment grounds.

3. After warmup (seven days of continuous operation or 72 hours of continuous operation after
an off time of less than 72 hours) test the time base aging rate.

4. After the digital to analog coverter/recorder has been calibrated, position the recorder stylus to
a convenient point on the recording paper. Check the time base for a 24 hour period. The recorder
excursions must not exceed three minor divisions.

divisions

4-18. Specification 9, Time Base Temerature Drift.

SPECIFICATION:
<8 x 10-* (3 Hz) variation, 0 to 55°C.

DESCRIPTION:
This test verifies frequency stability over the specified operating temperature range.

EQUIPMENT:
Same as 4-17 plus a temperature controllable oven.

PROCEDURE:
1. With the equipment connected and adjusted as in 4-17, place the model 8443A in a tempera-
ture controllable oven. Adjust the temperature to +24°C and allow the temperature to stabilize.

2. Make a reference plot on the recorder at +24°C.

3. Lower the oven temperature to 0°C and allow three hours for the temperature to stabilize.
Record the deviation from the +24°C trace.

4. Increase the oven temperature to +55°C and allow three hours for the temperature to stabilize.
Record the deviation from the previous traces.

5. Total deviation must be not more than 3 x 10-%.

Deviation
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TEST PROCEDURES (Cont.)

4-19. Specification 10, External Counter Input.

SPECIFICATION:
10 kHz to 120 MHz, 50 ohms, -10 dBm minimum, +25 dBm maximum.

DESCRIPTION:

This test verifies the ability of the counter to count frequencies between 10 kHz and 120 MHz at
signal levels as low as -10 dBm.

VHF SIGNAL GENERATOR

N TEST OSCILLATOR
E’ 8443A TRACKING GENERATOR
Q Q r
h @ = COUNTER INFUT : S 1 _D
o
|| || JOI0I0
= 2}
SPECTRUM || & 2 ° ::Q@@g
A — | ANALYZER |[®: ® & = - IQ

Figure 4-6. Counter Input Test Setup

EQUIPMENT:
Test Oscillator VHF Signal Generator

PROCEDURE:
1. Place the model 8443A MODE switch in the EXTERNAL position and connect the test oscil-
lator output to the COUNTER INPUT. Set the test oscillator output to 10 kHz at -10 dBm. The

counter readout should indicate 10 kHz. Increase the test oscillator output to +25 dBm. Counter read-
out remains the same.

2. Connect the VHF Signal Generator RF OUTPUT to the model 8443A COUNTER INPUT. Set
generator output to 120 MHz at -10 dBm. The counter readout should indicate 120 MHz.

3. Repeat the test at various frequencies between 10 kHz and 120 MHz.
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PERFORMANCE TESTS (Cont.)

4-20. Specification 11, External Time Base.

SPECIFICATION:
1 MHz, 50 ochm, 1 Vrms minimum.

DESCRIPTION:
This test verifies proper operation of the counter when an external time base is used.

EQUIPMENT:
Frequency Standard VHF Signal Generator

PROCEDURE:
1. Connect the signal generator RF QUTPUT to the model 8443A COUNTER INPUT (100 MHz,
-10 dBm). Counter readout indicates 100 MHz.

2. Connect the frequency standard output (1 MHz) to the model 8443A EXT TIME BASE IN
(rear panel J3). Place A5S1 in the EXT position. The counter readout should again indicate 100 MHz.

4-21. Specification 12, Time Base Output.

SPECIFICATION:
1 MHz, 1 Vrms nominal.

DESCRIPTION:
This test verifies the presence of the internal time base signal at J4 on the rear panel of the model
8443A.

EQUIPMENT:
Oscilloscope

PROCEDURE:
Connect the 1 MHz OUT (rear panel J4) to the oscilloscope input. Oscilloscope displays a 1 MHz
signal at least 1 Vrms in amplitude.

4-22. Specification 13, Digital Frequency Readout.

SPECIFICATION:
8, 4, 2, 1 code: positive logic.

DESCRIPTION:
This test verifies the availability of the digital output from the model 8443A.

EQUIPMENT:
Digital Recorder

PROCEDURE:
Connect the DIGITAL OUTPUT on the rear panel of the model 8443A to the digital recorder
input. Place the UNBLANKED/BLANKED switch on the model 8443A to the BLANKED position
(to prevent zero’s before the first significant digit). In the EXTERNAL mode set the analyzer to 10
MHz/Div and 10 second/Div. Connect the RF QUTPUT to the COUNTER INPUT. Note that the
digital recorder readout tracks (one count behind) the model 8443A counter readout.
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Table 4-1. Performance Test Record

Section IV
Performance Tests

4-10. Frequency Range

4-11. Amplitude Range

4-12. Amplitude Accuracy (Flatness).
4-13. Output Impedance.
4-17. Time Base Aging Rate

4-18. Time Base Temperature Drift

0 dBm reading:
-10 dBm reading:
-20 dBm reading:
-30 dBm reading:
-40 dBm reading:
-50 dBm reading:
-60 dBm reading:
-70 dBm reading:
-80 dBm reading:
-90 dBm reading:

-100 dBm reading:
-110 dBm reading:

-1 dBm reading:

-2 dBm reading:

-3 dBm reading:

-4 dBm reading:

-5 dBm reading:

-6 dBm reading:

-7 dBm reading:

-8 dBm reading:

-9 dBm reading:
-10 dBm reading:
-11 dBm reading:
-12 dBm reading:

100 kHz
110 MHz

298 mV
298 mV
298 mV
298 mV
298 mV
298 mV
298 mV-
298 mV
298 mV
298 mV
298 mV
298 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV

+0.5 dB

1.2

302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV

SWR

divisions

deviation
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and
checks required to return the model 8443A to
peak operation capability when repairs are re-
quired. Included in this section are test setups
and procedures and a test card for recording data
taken during adjustment procedures. Adjustment
location illustrations are provided on the first
foldout in this manual.

5-3. TEST EQUIPMENT.

5-4. Each test procedure in this section contains
a list of test equipment to be used. Required
specifications for test equipment are detailed in
Table 1-2. Also, each test setup identifies all test
equipment and accessories by callouts. Any
equipment substituted for the instruments or
accessories listed in Table 1-2 must meet the min-
imum specifications in order to adjust the model
8443A effectively.

5-5. HP 08443-60011 SERVICE KIT.

5-6. The HP 08443-60011 Service Kit is an ac-
cessory item available from Hewlett-Packard for
use in maintaining the Model 8443A Tracking
Generator/Counter.

5-7. Table 1-2 contains a detailed description of
the contents of the service kit. Any item in the
kit may be ordered separately if desired.

58. FACTORY SELECTED COMPONENTS.

5-9. Some component values in the model
8443A are selected at the time of final assembly
and test. These components are listed in Table
8-1. They are also listed in the adjustment pro-
cedure for the circuit in which they appear.

5-10. CHECKS AND ADJUSTMENT AR-
RANGEMENT.

5-11. The check and adjustment procedures are
arranged in numerical order.
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Adjustments

5-12. CHECKS AND ADJUSTMENTS.

5-13. Power Supplies Checks and Adjustments.

REFERENCE:
Service Sheet 4.

DESCRIPTION:
The power supplies in the model 8443A provide regulated outputs of +175 volts, +24 volts, +20

volts, +5.8 volts and -12 volts. These checks verify proper operation of the power supplies.

AC VOLT METER
DIGITAL VCLTMETER
© 3440 @ o
? g O_ o TO TEST POINTS
8443A
TRACKING g 0JIOIO;
GENERATOR s
— = VARIABLE
1o @@ @ VOLTAGE
e - ]
SPECTRUM |lo o ¢ o|® @) (e)(s) O = s
ANALYZER || 3. o o ::‘_’.(!{(;!f’g { Y
Figure 5-1. Power Supply Test Setup
EQUIPMENT:
Digital Voltmeter Variable Voltage
AC Voltmeter Transformer
Service Kit
PROCEDURE:

1. With power applied to the model 8443A through the variable voltage transformer, connect the
digital voltmeter to the +24 volt test point on the Al4 assembly. Vary the ac line voltage from 100
volts to 130 volts. The +24 volts should not vary more than 10 mV.

Input AC +24V
100 vac

115 vac

130 vac

2. Measure the dc levels and the ac ripple at the test points on the A14 Sense Amplifier.

Level Tolerance Ripple

+24V 10 mV <0.2 mV
+20V 04 V <1l mV
+5.8V +0.12V <1 mV
-12V +0.24V <1l mV
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CHECKS AND ADJUSTMENTS (Cont.)

5-13. Power Supplies Checks and Adjustments (Cont.)

3. Measure the dc level and ac ripple at the 175V test point.
Level Tolerance Ripple
+175V +3.5V <1V

4. If the voltages are not within tolerance connect the digital voltmeter to the +24 volt test point
on the Al4 assembly and adjust reference level potentiometer R50. If the voltage cannot be adjusted to
+24 volts, or if other dc outputs are not within tolerance, refer to Service Sheet 4 in Section VIII and
repair the power supply. Repeat these tests after completing repairs.

Note

R11, R33, R38 and R43 are all factory selected at time of final assembly
to provide the proper reference level for the sense amplifier in which they
appear. The value of these resistors determines the dc level of the supply
output.

5-14. First Converter (A13) Checks and Adjustments

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The first converter contains a 3 MHz crystal controlled oscillator, 3 MHz and 47 MHz amplifiers
and a diode quad mixer. These tests verify proper operation of the assembly.

{ ™
84434
TRACKING GENERN“““’
T | 900®
o
RF VOLTMETER _ ‘@O® FREQUENCY cou:::t
P . L
@ - ][] E ] - - [s7asasen) @
I o oo g'@@@g 2 e e ew e
. CO@@@ﬁ@ -0 8 9'__'“'.20_. He—= _—
— SPECTRUM ANALYZER

Figure 5-2. First Converter Test Setup

5-3



Section V Model 8443A
Adjustments

CHECKS AND ADJUSTMENTS (Cont.)

5-14. First Converter (A13) Checks and Adjustments (Cont.)

EQUIPMENT:
RF Voltmeter Frequency Counter
Service Kit

PROCEDURE:
1. Set the TRACKING ADJUST control full ccw and monitor the 3 MHz test point on the A13
assembly with the RF Voltmeter. Adjust L1 PEAK ADJ for maximum indication on the RF Voltmeter.

2. Monitor the 3 MHz test point with the Frequency Counter and set L2, RANGE ADJ, for a
frequency of 2.99982 MHz.

3. Turn the TRACKING ADJUST control full cw. The frequency at the 8 MHz test point should
be 3.00025 MHz. If the frequency is greater than 3.00025 MHz, replace R20 with a higher value.

4. Connect the RF Voltmeter to the 3 MHz test point. The minimum output level over the range
of the TRACKING ADJUST control should be 275 mVrms.

275 mVrms

5. Remove the A13 assembly and reinstall it using an extender board. Measure the output of the 3
MHz oscillator (Test Point 4) with the RF Voltmeter. Signal level should be 480 mVrms minimum.

480 mVrms

6. Reinstall the A13 assembly and connect the 50 MHz output to the Spectrum Analyzer RF
INPUT. The 50 MHz signal should be -26 dBm minimum.

-26 dBm

5-15. 50 MHz IF Amplifier (A12) Checks and Adjustments.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The 50 MHz amplifier provides about 12 dB of gain. These tests verify proper operation of the
bandpass filter and the 44 and 47 MHz traps.

EQUIPMENT:
Service Kit

PROCEDURE:
1. Connect the output of the A12 assembly to the Spectrum Analyzer RF INPUT. Adjust the BPF
ADJ capacitors for maximum 50 MHz signal on the analyzer CRT. Minimum signal level is -15 dBm.

-15 dBm

2. Adjust C8 and C17 for minimum signal at 44 MHz and C10 for minimum signal at 47 MHz.
Check for minimum separation of 60 dB between the 50 MHz signal and the 44 and 47 MHz signals
over the entire range of the analyzer’s third local oscillator signal.

Separation 60 dB
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CHECKS AND ADJUSTMENTS (Cont.)

5-16. Second Converter (A11) Checks and Adjustments.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The second converter contains a three-stage amplifier (about 20 dB gain) and a diode quad mixer.
These tests verify proper operation of the assembly.

EQUIPMENT:
Service Kit RF Voltmeter

PROCEDURE:
1. Remove the All assembly and reinstall it using an extender board. Check the output from the
amplifier to the mixer (Test Point 1) with the RF Voltmeter. Level should be 800 mVrms minimum.

800 mVrms

2. Check the 200 MHz output with the RF Voltmeter (terminated in 50 ohms). Minimum level
should be -22 dBm.

-22 dBm

5-17. 200 MHz IF Amplifier {A10) Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:

The A10 assembly contains a two-stage variable gain (about 20 dB) amplifier and a bandpass filter.
These tests verify proper operation of the assembly.

0-150MHz
SPECTRUM ANALYZER VHF SIGNAL GENERATOR
<1l &F weur
! I ?@@)'@
— 0 Z200MHz INPUT A0
S eoislo @GR b
e il o5 ?:Trnunm X
84437
TRACKING @@®
GENERATOR =
(]
HOIO; ‘ <
. POWER SUPPLY
SPECTRUM = 5
ANALYZER {6 o o wl® @@@8 PP
dbsey Sl = —uil De e

Figure 5-3. 200 MHz IF Test Setup
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. CHECKS AND ADJUSTMENTS (Cont.)

5-17. 200 MHz IF Amplifier (A10) Checks and Adjustments (Cont).

EQUIPMENT:
VHF Signal Generator 0 — 1250 MHz Spectrum Analyzer
Service Kit DC Power Supply
PROCEDURE:

1. Apply a -10 dBm, 100 MHz, CW signal to the 200 MHz input on the A10 assembly. Connect
the 200 MHz output of the A10 assembly to the RF INPUT of the 0 — 1250 MHz Spectrum Analyzer
and tune the analyzer to 100 MHz. Adjust A10C5 for minimum response on the analyzer CRT.

2. Change the input signal to 150 MHz and adjust A10C4 for minimum 150 MHz response.

3. Change the input signal to 200 MHz, center the signal on the 0 — 1250 Spectrum Analyzer
CRT and adjust the bandpass filter (C3, C5 and C6) for maximum response. Reduce the output of the
signal generator to -35 dBm. The signal level displayed on the 0 — 1250 Spectrum Analyzer should be
-18 dB (17 dB gain).

4. Remove the A8 assembly and apply a 23 volt dc level to the ALC Test Point on the A10
assembly. Tune the ALC RANGE ADJ for minimum signal level out as observed on the 0 — 1250
Spectrum Analyzer CRT.

5-18. Third Converter (A9) Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:

The third converter assembly contains a three-stage (about 20 dB gain) amplifier, a diode quad
mixer and a 120 MHz low pass filter. These tests verify proper operation of the assembly.

0-1250MHz

SPECTRUM ANALYZER
L RF VOLTMETER
l*@@®® L =
— S FROM RS ASSY B g .
o oo sle@@®®p cce 0O G0
-8 o|—— 115 F“”mv - -
BA43A
TrRackinG [[oTZED | @ L
GENERATOR |[[® — — -O
r - lo]
j HOICIO)
SPECTRUM %
ANALYZER || = cle@@®]o
b. 68 of— — 1
- : =

Figure 5-4. Third Converter Test Setup
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CHECKS AND ADJUSTMENTS (Cont.)
5-18. Third Converter (A9) Checks and Adjustments (Cont.)
EQUIPMENT':
RF Voltmeter Service Kit

0 — 1250 MHz Spectrum Analyzer

PROCEDURE:
1. Remove the A9 assembly and reinstall it using an extender board from the service kit. Check
the amplifier output at Test Point 3 (Q1-c). Signal level should be 800 mVrms minimum.

800 mVrms

2. Connect the output of the A9 assembly to the analyzer RF INPUT. Signal level should be -32
dB minimum.

-32 dBm

3. Connect the output of the A9 assembly to the RF INPUT of the 0 — 1250 MHz Spectrum
Analyzer and verify that frequencies above 120 MHz are sharply attenuated.

5-19. ALC/Video Amplifier Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:
The A8 assembly contains two integrated circuit rf amplifiers and a leveling circuit which controls
the gain of the 200 MHz IF amplifier. These tests verify proper operation of the assembly.

POWER METER
POWER SUPPLY

e @

e @

BAA3A
TRACKING
GENERATOR

SPECTRUM |16 o o ;.@@@

o]
(o]
ANALYZER ] a. ¢ @ :.—ﬁﬁ:;g_J

Figure 5-5. ALC/Video Amplifier Test Setup
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CHECKS AND ADJUSTMENTS (Cont.)

5-19. ALC/Video Amplifier Checks and Adjustments (Cont.)

EQUIPMENT:
Power Supply Power Meter
Service Kit 3.7 Volt Zener Diode
PROCEDURE:

1. Connect the 3.7 volt zener diode across the power supply output terminals. Connect the nega-
tive power supply lead to the CCW lead of the output vernier control and the positive lead to ground.

2. Set the OUTPUT LEVEL dBm TENS to +10 and connect the power meter to the RF OUT-
PUT. Set the analyzer to ZERO scan at 100 MHz.

3. Set OUTPUT LEVEL ONES to -9 and TENTHS to -.1. Adjust the power supply for a 0 dBm
output from the model 8443A as read on the power meter.

4. Set OUTPUT LEVEL dBm ONES to -10 and TENTHS to 0. Adjust R16, 0 dB ADJ, on the A8
assembly for a 0 dBm output from the model 8443A as read on the power meter.

5. Repeat steps 3 and 4 until further adjustment is unnecessary.
6. Disconnect the power supply and set OUTPUT LEVEL dBm ONES to -9 and TENTHS to -.1.

7. Adjust -1 dB ADJ on the A8 assembly for a 0 dBm output from the model 8443A as read on
the power meter.

8. Set OUTPUT LEVEL dBm ONES to -10 and TENTHS to 0. Verify 0 dBm output with the
power meter.

5-20. Reference Oscillator (A4) Checks and Adjustments.

REFERENCE:
Service Sheet 7.

DESCRIPTION:
This procedure allows adjustment of the reference oscillator (A4) in comparison with an external
frequency standard.

EQUIPMENT:
1 MHz Frequency Standard Oscilloscope

PROCEDURE:
After warmup (seven continuous days of operation or 72 hours of operation after an off time of 72
hours or less), connect the oscilloscope and frequency standard as shown in Figure 5-6; set the
oscilloscope to .05 uSec/Div and adjust the vertical sensitivity for full scale sinusoid. Adjust the
reference oscillator COARSE and FINE controls until the display moves in either direction no faster
than one division in five seconds.
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5-20. Reference Oscillator (A4) Checks and Adjustments (Cont.)

8443A TRACKING GENERATOR 0SCILLOSCOPE
; _@ L b 3 @5

—_— - o

Al %5

REAR
VERT EXT TRIG

QUARTZ OSCILLATCR

Heg ...

tm ouTRPUT
A

Figure 5-6. Reference Oscillator Test Setup
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Table 5-1. Performance Test Record

Hewlett-Packard Model 8443A Tests Performed by
Tracking Generator/Counter

Serial No. Date

5-13. Power Supplies Checks and Adjustments.
+24 volt supply at 100vac___ at 115 vac at 130 vac

Power Supply: Measured Level Measured ripple
+24V

+20V

+5.8V

-12V

+175V

5-14. First Converter (A13) Checks and Adjustments.

Test
4 275 mVrms
5 480 mVrms
6 -26 dBm

5-15. 50 MHz IF Amplifier (A12) Checks and Adjustments.

Test
1 -15 dBm
2 Separation 60 dB

5-16. Second Converter (A11) Checks and Adjustments.

Test
1 800 mVrms
2 -22 dBm

5-18. Third Converter (A9) Checks and Adjustments.

Test
1 800 mVrms
2 -32 dBm
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SECTION VI
REPLACEABLE PARTS

6-1. This section contains information relative to
ordering replacement parts and assemblies.

~n_ 9 mMmals ]
6-2. Table 6-1 provides correct

for use when ordering printed circuit board as-
semblies on an exchange basis.

6-3. Table 6-2 provides an index of reference

designations and abbreviations used in the prepai-
ation of manuals by Hewlett-Packard.

Table §-1, Part

6-4. Table 6-3 identifies parts by reference desig-
nations.

6-5. Table 6-4 lists replaceable parts in stock
number sequence.

Assembly

Exchange No.

Al Low Frequency Counter
Ab Time Base

A6 High Frequency Decade
A7 Marker Control

A8 ALC Video Amplifier

A9 Third Converter

A10 200 MHz IF Amplifier
A1l Second Converter

Ai2 50 MHz IF Amplifier

A1 D TAood Y onad o

Adlo LLISL LUOUIL TLET

A1 A Qrsman Axmnenlifinwe

£34 % OTLIDT I} IIPIJ.JJ.C].

A1TR Raontifine

A1 Lvouvviliol

08443-60066

08443-60048

08443-60047

08443-60046

08443-60045

08443-60044

08443-60101

08443-60104

08443-60105

08443-60106

08443-60107

08443-60108

08443-60041 08443-60111
08443-60040 08443-60112
08443-60015 08443-60113
08443-60014 08443-60114
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Replaceable Parts

Table 6-2. Reference Designators and Abbreviations

Model 8443A

REFERENCE DESIGNATOQORS
A = assembly F = fuse P = plug v = vacuum tube,
B = motor FL = Filter Q = transistor neon bulb,
BT = battery J = jack R = resistor photocell, etc.
C = capacitor K = relay RT = thermistor VR = voltage
cp = coupler L = inductor S = switch regulator
CR = diode LS = loud speaker T = transformer w = cabhle
DL = delay line M = meter TB = terminal board X = socket
DS = device signaling (lamp) MK = mlcrophone TP = .test point . Y = crystal
E = misc electronic part Mp = mechanical part 19) = integrated circuit Z = tuned cavity,
network
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFRC = automatic fre HDW = hardware NOM = nominal RMS = root-mean square
control HEX = hexagonal NPO = negative positive RWV = reverse working
AMPL = amplifier HG = mercury zero (zero tem- voltage
B A HR = hour(s) perature coef- S-B = slow-blow
BFO = beat frequency oscilla- Hz = Hertz ficient) SCR = screw
tor NPN = negative-positive- SE = selenium
BE CU = beryllium copper IF = intermediate freq negative SECT = section(s)
RH = bhinder head IMPG = impregnated NRFR = notrecommended SEMICON = semiconductor
BP = bandpass INCD = jncandescent for field re- SI = silicon
BRS = brass . INCL = includg(s) placement SIL = silver
BWO = backward wave oscilla- INS = jinsulation(ed) NSR = not separately SL = slide
tor INT = iniernail repiaceabie SPG = spring
_ SPL = special
CCW = counterclockwise K = kilo = 1000 OBD = order by SST = Stainless steel
CER = ceramic - _ description SR = split ring
CMO = cabinet mount only OH = oval head STL = steel
COEF = coefficient LH = left hand [0).4 = oxide
COM = co on =Y =
COMP - composition LR WASH = lose o e i g:i;,“kted circuit Ta = tantalum
COMPL = complete LOG = logarithmic taper PF = picofarads = 10-12 ggL = :grgxelgelay
CONN = connector LPF = low pass filter farads THD - thrgad
811;,1, = c:mgm::f]attebe PH BRZ = phosphor bronze TI = titanium
= c e-. u - 3115
CW = clockwise Y M = milli = 1073 PHL = Phillips TOL = tolerance
MEG = meg = 10 PIV = peak inverse TRIM = trimmer
DEPC = deposited carbon MET FLM = metal film oen | voltage . TWT = traveling wave
DR = drive MET OX = metallic oxide FNP = positive-negative- tube
MFR = manufacturer /0 ers‘tt“;e
= < MH = =p o < -
BENGAP = 253;33326 MINAT = miciiare POLY = polystrene K = micro = 10°6
EXT = external MOM = momentary PORC = porcelain
MOS = metalized POS = position(s) VAR = variable
F = farads MTG substrate g gT = gg:;‘?;ol;‘;:;{er VDCW = dc working volts
= T = mountin = =10
gg_. H = gg}i:tiidhead MY = “mylau:”g PT = point .
FXD - fixed PWV = peak working volt- W/ = with
= hxe N 9) age w = watts
X = nano (10 e WiV = working inverse
gE = E:egr:n(aln(:g; N/C = normally closed gECT = reg'fg‘g‘-'e voltage
= NE = neo = radi quency W = wi
GL = glass NIPL = niokel plate RH = round head or w%} 2 without nd
GRD = ground(ed) right hand

D
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Model 8443A Section VI
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation

Dlg‘;flg;g‘t‘l‘::l @ Part No. Description # Note

Al G8443-600606 LOW FREQUENCY COUNTER ASSY
08443-60101 EXCHANGE LOW FREQUENCY COUNTER ASSY

AlDS1 1970-0042 TUBE:NUMEREICAL INDICATOR

A1DS2 197 0-0042 TUBESNUMER ICAL INDICATOR

ALDS3 1970-00642 TUBESNUMERICAL INDICATOR

AlDS4 1970-0042 TUBEZNUMERICAL INDICATOR

Al0S5 1970-0042 TUBE:NUMERICAL INDICATOR

A10Sé 1970-0042 TUBEsNUMERICAL INDICATOR

ALDST 1970-0042 TUBEINUMERICAL INDICATOR

A1DS3 1970-0042 TUBE:NUMERICAL INDICATOR

ALMPL 08443-00009 COVER: TOP COUNTER 80X

ALup2 08443-00016 BRACKET :RETAINING

A1MP3 08443-00042 CUUNTER 80X

ALMP4 08443-00044 GUIDE: CONNECTOR BOARD

ALMPS 084 43-50039 BUARD ASSY:CONNECTOR

ALMP6 0400-00u9 GROMMET:VINYL FITS 1/4" DIA HOLE

ALMPT G40 0-0009 GRUMMETZVINYL FITS 1/4® DIiA HOLE

ALMPS 6400-0009 GROMME Tz VINYL FITS 1/4"™ OIA HCOLE

ALMPY 0400-0009 GROMMET:VINYL FITS 1/4% DIA HOLE

ALRPLO 0400-0009 GROMME T3 VINYL FITS 1/4% DIA HOULE

AlLMPL1 1400-D0OY GROUMMET:VINYL FITS 174" DIA HOLE

ALMPLZ G400-0D09 GROMMET: VINYL FITS 1/4% DIA HOLE

A1MP13 0400-0G09 GKOMMET3VINYL FITS 1/4" DIA HOLE

Alwl U84 43600064 CABLE ASSY

AlAl 08443-60037 BOARD ASSY:LOW FREQ COUNTER
08443-20037 BOARD: BLANK PC

ALALC] 0160-2143 C:FXD CER 2000 PF +80-20% 1000VLCH

41a1C2 0l60-2143 C:FXD CER 2000 PF +80-20% 1000VDCw

Al1ALC3 0 160-2930 C:FXD CER 0.01 UF +80-20% LOOVDCW

ALALC4 0180-0197 CsFXU ELECT 2.2 UF 10% 20VDCwW

A1a1C5 U 180-0137 C:FXD ELECT 100 UF 203 1OVDCW

A1ALCRL 1901-0025 DIODE: SILICON 100MA/ 1LV

ALALCR? 190 1-0025 DIODE: SILICON 100MA/ 1V

AlalCR3 1901-0025 DIODE:SILICON 100MA/ LV

AlALCRS 1901-0025 DIODE:SILICON LOOMA/LV

AlalCRY 1901-0025 DIODE:S ILICON 100MA/1LV

A1410s1 1970-0042 TUBEINUMERICAL INDICATOR
1200-0405 SOCKET:TUBE FOR 5700 SERIES

alalnsz 1970-0G42 TUBEINUMERICAL INDICATOR
1200-0405 SUCKET :TUBE FUR 5700 SERIES

A1A10S3 1970-0042 TUBEINUMERICAL INDICATOR

# See introduction to this section for ordering information
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Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)

Reference A Dant N Nagnrintinon # Nate
Designation @ Part No. Description # Nots

1200-0405 SOLKET:TUBE FOR 5700 SERIES
AlALDS4 19700042 TUBESNUMERICAL INDICATOGR

1200-0405 SOCKET:TUBE FOR 5700 SERIES
A1A1DSH 1970-0042 TUBESNUMERICAL INDICATOR

1200~0405 SUCKET:TUBE FOR 5700 SERIES
A1A1DS6 1970-0042 TUBENUMER ICAL INDICATOR

1200-0405 SOCKET:TUBE FOR 5700 SERIES
A1A1DS7? 1970-0042 TUBE:NUMER ICAL INDICATGR

1200-0405 SGCKET: TUBE FOR 5700 SERIES
AlA1DSH 1970-0G42 TUBE:NUMER ICAL INDICATOR

1200~0405 SOCKET:TUBE FOR 5700 SERIES
AlALLL 9100-1643 COIL/CHOKE 300 UH 5%
AlALL2 9100-1616 CUIL/CHUKE 1.50 UH 10%
AlA1L3 9140-0051 COIL:IFXD 400 UHY
Alalvi 1854~0022 G:SI WPN
A1a102 1854~0071 0:SI NPNU{SELECTED FROM 2N3704)
ALALGS 1854-0022 W51 NPN
AlA1Q4 1854~0G22 Q:51 NPN
AlALGS 1854~0022 Q:SI NPN
ALALRE 0683-56825 R:FX0 COMP 6800 OHM 5% L/4W
A1ALR2 C6B3-a825 RIFXD COMP 6800 OHM 5% 1/44W
AlAIR3 0683-3025 R:FXO COMP 3000 OHM 5% 1/4M
AlAiR4 06836825 RIFXD COMP 6800 GHM 53 1744
AlALKS 0683-3025 R:FXD COMP 3000 OHM 5% 1/4W
ALALRG 0633-6825 R:FXD CDMP 6800 OHM 5% 1/4M
AlALR7 068 3-3025 R:FXD COMP 3000 OHM 5% 1/44W
ALALRE C683-6825 R:FXD CDMP 6800 OHM 5% 1/44W
AlALRY 0683-3025 R2FXD CUMP 3000 OHM 5% 1/4W
AlAlRlu 0683-6825 R:FXD COMP 6800 OHM 5% 1/44
ALALRIL 0653-6825 RIFXD COMP 6800 OHM 5% 1/4W
AlALR1Z 0683-6825 RIFXD COMP 6800 OHM 5% 1/44
AlA1R13 0683-1025 RIFXD COMP 1000 OHM 53 1/44
ALALRL4 C683-3025 RIFXD CUMP 3000 OHM 5% 1/44
ALALRLS 0683~3025 RIFXD COMP 3000 OHM 5% 1/4W
AlALUL 1820-0092 INTEGRATED CIRCUIT:DECODER-DIVIDER
Alaluz 1820-0092 INTEGRATED CIRCUIT:DECOUER-DIVIDER
Alalu3 1820-0092 INTEGRATED CIRCUIT:DECODER-DIVIDER
AlAlUs 1820-0092 INTEGRATED CIRCUIT:DECUDER-DIVIDER
AlALUS 1820-0092 INTEGRATED CIRCULIT:OECODER~DIVIDER
AlAlUS 1820-0092 INTEGRATED CIRCUIT:OECUDER-DIVIDER
a181U7 1820-0092 INTEGRATED CIRCUIT:DECUDER-DIVIDER
Alalus 1820-0116 IC:4~BIT BUFF STORE GATED DUTS
ALALUY 1820-0116 1C:4-BIT BUFF STORE GATED BUTS
AlALULD 1820-0116 IC:4-BIT BUFF STURE GATED DUTS
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Table 6-3. Parts Indexed by Reference Designation (Cont.)
Dlg‘;{;;ea‘t‘i‘(’:l & Part No. Description # Note
AlA1lUl1 1820-0116 [C:4-81T BUFF STURE GATED OUTS
AlALUL2 1820-0116 1C:4-81T BUFF STORE GATED OUTS
Alaluls 1820-~0116 [C34-31T BUFF STORE GATED OUTS
AlALUL4 1820-0116 1C24-~51T BUFF STURE GATED OUTS
AlALULS 1820-0077 IC:TTL DUAL O FF (LATCH)
A151U16 1320-01117 INTEGRATED CIRCUIT
A1ALULT 18206-0119 INTEGRATED CIRCUIT
Aialuls 1620-0119 INTEGRATED CIRLUIT
A1A1ULS 1820~0119 INTEGRATED CIRCUIT
Alalu2o 1820-0119 INTEGRATED CIRCUIT
AlA1u21 1820-0119 INTEGRATED CIRCUIT
Alaluzz 1820-0174 INTEGRATED CIRCUIT:TTL HEX INVERTER
a2 08443-60001 ATTENUATOR ASSY:10 DB
AC1 0150~0011 C:FXD TI1 1.5 PF 20% S00VDCW

FACTORY SELECTED PART

A2k1 0727-0091 R:FXD DEPC 790 OHM 1/2% 1/2W
AZR2 0727-0028 R:FXD DEPC 53.3 OHM 1/2% 1/2w
A2R3 0727-00238 R:FXD DEPC 53.3 OHM 1/2% L1/2K
A2R4 0727-0028 RSEXD DEPC 53.3 OHM 1/23 1/2hw
A2K5 6727-0091 R:FXD OEPC 790 UHM 1/23 1/2W
AZR6 L727-0028 R:FXD DEPC 53.3 OHM 1/2% 1/2w
A2RT 0727-0042 R3FXD DEPC 96.25 OHM 1/2% 1/2W
A2R8 0727-0037 R:FXD OEPC 71.16 OHM 1/2% 1/24
A2K9 0727-0042 R3FXD DEPU 96.25 OHM 1/2% 1/2W
AZr10 u727-0034 RIFXD DEPC 61.11 OHM 1/2% 1/2W
A2:11 6727-6u62 RSFXD DEPC 247.5 OHM 1/2% 1/2w
A2K12 G727-0034 R:FXU DEPC 6l.11 OHM 1/2% 1/2W
A2R13 0727-0028 RIFXO DEPC 53.3 OHM 1/2% 1/2Zw
A2R 14 5727-0G91 R:FXC DEPC 790 OHM 1/2% 1/2k
A2R15 0727-0028 R:FXD DEPC 53.3 OHM 1/2% 1/2w
a3 U84 43-00002 ATTENUATOR ASSY:l DB
A3R1 4727-0010 RIFXD DEPC 17.61 OHM 1/2% 1/2k
A3R2 U727-0064 R:FXL DEPC 292.4 UHM 1/72% 1/2W
A3R3 0727-0379 RIFXD DEPC 14642 OHM 1/2% 1/2K
A3R4 0727-0010 R:FXD DEPC 17.61 OHM 1/2% 1/2W
A3RS 072 7-0064 R:FXD UEPC 292.4 OHM 1/2% 1/2W
A3R6 U727-0094 R:FXD DEPC 870 UHM 1/2% 1/2k
A3RT G727-0005 R3FXD DEPC 5.77 OHM 1/2% 1/2w
A3R8 G727-0094 R:FXD DEPC 870 OHM 1/2% 1/2W
A3R9 (727-0074 R3FXD DEPC 436 OHM 1/2% 1/2w
A3R10 0727-0008 R:FXD DEPC ll.61 OHM 1/2% 1/2w
a3r11 $127-0074 RIFXD DEPC 436 OHM 1/22 1/2w
A3K12 0727-0064 RIFXD DEPC 292.4 UHM 1/2% 1/24
A3R13 0727-0010 R:FXD DEPC 17.61 OHM 1/2% L/2W
A3R14 0727-0064 RIFXD DEPC 292.4 OHM 1/2% 1/2w
A4 L960-0079 OSCILLATOR-CRYSTAL ASSY: 1.0 HHZ

# See introduction to this section for ordering information
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Reference » Part No Description # Note
Designaiion ~ p
A5 844306048 BOARD ASSY:TIME BASE

08443-60104 EXCHANGE TIME BASE ASSY

08443-20035 BUARD: 5LANK PC
A5C1 016U-2055 CIFXD CER 0.01 UF +30-20% 1OOVDCW
ASC2Z Ule0~2055 C3FXD CER 0.DL UF +80-20% 100VDCW
A5C3 0160-2055 C:FXD CER G.01 UF +80-20% 100VDCH
A5C4 0160-2055 C:FXD CER 0.01 UF +80-20% LOOVDCW
ASCS 0160-2213 C:FXD MICA 1000 PF 5%
A5Ce 0180-0229 C:FXU ELECT 33 UF 103 10VDCK
ASC7 0180-0116 C:FXD ELECT 6.8 UF 10% 35VDCW -
A5C8 01606~2655 C3FXD CER 0.01 UF +80-20% 10OVDCH
ASCY ulB0-1735 C:FXD ELECT 0.22 UF 10% 35VDCwW
ASL10 0160-2139 C:FXD CER 220 PF +30-2G% LOGOVDCK
ASC11 0160-205%5 C:EXD CER 0.01 UF +80-20% 100VDCHK
A5C12 0180-1735 C:FXD ELECT U.22 UF 10% 35VDCW
A5C13 Dl60-3453 C:FXD CER 0.05 UF +30-20% 1G0VDCW
ASC14 U160-2055 C:FXD CER U.CL UF +30-20% LOOVDCH
ALLR1 190 1~0025 DIODE:SILICUN 100MA/ LY
ASCR2 1910-0ul6 DIUDE: GERMANIUM 100MA/0.85V 60PIV
ALCR3 1501-0425 OIUDE:SILICUN 1GOMA/ LV
ASLR4 1901-0625 DIODEzSILICUN 1J0MA/ 1V
A5J1 1250-1195 CONNEC TOR :RF SUo—MINIATURE SERIES
A542 1250-1195 CUNNECTORIRF SUB-MINIATURE SERIES
asLl 9100-1529 COIL/CHOKE 47.0 UH 5%
A5L2 9100~1629 COIL/CHUKE 47.0 UH 5%
A5L3 9190-1629 COIL/CHOKE 47.0 UH 5%
ASL4 9100-1643 COIL/CHOKE 300 UH 5%
A5LS 9100-1622 COIL/CHUKE 24.0 UH 5%
A501 1854~0071 0:SI NPN(SELECTED FROM 2N3704)
A502 1854-0071 0:51 NPN{SELECTED FROM 2N3704)
A5U3 1854-0071 0:51 NPN{SELECTED FROM 2N3704)
A504 1854-0071 0:SI NPN(SELECTED FROM 2N3704)
4505 1854-0071 Q351 NPN{SELECTED FROM 2N3704)
A506 1854~0071 Q:51 NPN{SELECTED FROM 2N3704)
A5Q7 1854~0071 Q351 NPN(SELECTED FROM 2N3704)
ASR1 0757-0438 RIFXD MET FLM 5.11K 1% 1/8W
A5R2 0757-0438 R:FXD MET FLM 5.11K 1% 1/8W
ASR3 0683-5135 R:FXD COMP 51K OHM 5% 1/4w
A5RG 0698-3435 RIFXD MET FLM 38.3K OHM 1% 1/8W
ASRS 2683-7525 RZFXD CUMP 7500 OHM 5% 1/4W
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Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Reference . .
Designation ¢ Part No. Description # Note
A5RE 0757-0438 R:FXD MET FLM 5.11K 12 1/84
ASR7 0757-0416 R:FXD MET FLM 511 OHM 1Z 1/84W
ASRB 069 8=-0084 RIFXD MET FLM 2.15K 1% 1/84
ASRS 6757-0394 R:FXD MET FLM 51.1 OHM 13 1/8d
ASRI0 0757=-0416 R3FXD MET FLM 511 OHM 1% 1/8W
A5R11 069 8=3441 R:FXD MET FLM 215 OHM 1% 1/8w
ASR1Z 0757=0438 R:FXD MET FLM 5.11K 1% l/aM
A5R13 L698-0084 R:FXD MET FLM 2.15K 1% 1/8W
ASR14 GT157-0420 R:FXD MET FLM 750 OMM 1% 1/8W
A5R15 C683-1025 :FX0 COMP 1DOG OHM 5% 1/4W
ASR 16 G695 8-3441 R:FXD MET FLM 215 OHM 1% 1/8W
ASR17 G715 7-J438 R2FXD MET FLM 5.11K 1% 1/8W
A5R18 0757-0159 RIFXD MET FLM 1000 UHM 13 L/2w
ASR19 G683-1625 R:FXD COMP 106G GHM 53 1/4M
ASR20 0683-1625 R:FX0 CUMP 1000 OHM 5% 1/4W
A5R?1 0683-1025 R:FXD COMP 1000 OHM 5% 1/u4W
ASR22 C653-1G25 RZFXD COMP 1000 OHM 5% 1/74M
ASR23 ¢683-1025 R:FXD COMP 1000 OHM 5% L1/4W
ASR 24 L683=1025 R:iFXD COMP 100G (HM 5% 1/4W
A5R25 0683-1025 R:FXD COMP 1000 DHM 5% 1/4MW
ASR 26 Lob3-8225 RZFXD COMP 6200 OHM 5% 1/4W
ASR27 0698-3441 RIFXD MET FLM 215 OHM 1% 1/8W
ASR 28 075 7-169% R3FXD MET FLM 1.47K CHAR 1% 1/8W
ASR29 06Y8~3441 R:FXU MET FLM 215 OHM 1Z 1/84
A5Si 3161-1213 SWEITCHITOGLLE SUB~MINIATURE
ASTPL 08443-00041 TEST POINT
AST P2 084 43-00041 TEST POINT
ASTP3 B443-00041 TEST POINT
ASTP4A CR443-00041 TEST POINT
ASTPS 38443-00041 TEST POINT
ASTPG U8443-00041 TEST POINT
A5t 18200054 IC:TIL QUAD 2-INPUT NANU GATE
ASL2 1820-0304 1C:TIL J-K MASTER-SLAVE
ASU3A 1820-0412 INTEGRATED CIRCUIT:DECADE DIVIDER
A54U3B 1820-0412 INTEGRATED CIRCUIT:zDECADE DIVIDER
Astily 1820=04172 INTEGRATED CIRCUIT:DECADE DIVIDER
A5U5A 1820-U4i2 INTEGRATED CIRCUIT:UECADE DIVIDER
ASU5E L1E70-0412 INTEWRATED CARCUITIDECADE DIVIDER
&6 QB4 43=0004 7 BUARD ASSY:IRF DECADE
08443-60105 EXCHANGE HIGH FREQUENCY DECADE ASSY
tisa43-20034 HUARDS BLANK PC
A6l 0160-2327 CiFXL CER 1000 PF 20% 100VOCH
Aol 2 0160-2327 C:FXD CER 1000 PF 20% 100VDCw
A6l 3 0180-03176 C:FXD ELECT 047 UF 10% 35VDCW
sela O180-0197 C:FX0 ELECT 2.2 UF 1C0Z 20VDCK
Aol 5 0160-2939 CiFXD CER 0.01 UF +80-20% 100VDCW

# See introduction to this section for ordering information
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Table 6-3. Parts Indexed by Reference Designation (Cont.)
D‘:g{:;g‘t‘i‘::l ¢ Part No. Description # Note
A6l 6 G160-2930 C:FXD CER 0.0l UF +80-20% 100VDUW
A6C7 0160~2327 C:FX0 CER 1000 PF 20% 1G0VDCH
AeC8 0160-2327 C:FXD CER 100U PF 20% 100VDCW
AbCY 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW
a6L 10 u180~0376 CiFXD ELECT 0.47 UF 10% 35VDCw
asCil 0180-0197 C3FXD ELECT 2.2 UF 10% 20VDCW
A6 12 ulBG=-0ile C:FXD ELECT 6.8 UF 10Z 35VDCH
A6C13 0100-2930 C:FXD CER U001 UF +80-20% 100VDCw
Aol L4 U6 0=2930 C:FXD CER 0.01 UF +80-20% LOOVDLN
46C15 16u-2204 CIFXD MICA LOOPF 5%
AL 16 Gl60=2327 C:FXAD CER LOUO PF 204 lUQVDCW
Y-S0 ) GIRO=-D4 T C2FXD ELeCT (.47 UF 102 35V0CW
a6C 14 0180-0157 CiFXD ELECT 2.2 UF 103 20VDCW
AsC19 U180~0376 C:FXD ELECT 047 UF 10% 35VDCW
A8( 20 5160-2930 C2FXD CER 0.01 UF +30-20% LOOVDCH
A6C21 01BU-0197 C:FXD ELECT 2.2 UF 10% 20VDCH
asC22 S186-0376 C:FXD ELECT D47 UF 10% 35VDCW
46023 U180-0197 C:FXD ELECT 2.2 UF 1C% 20VDCW
a6C 24 0160-2327 C:FXD CER 1000 PF 20% 100VDCh
26C25 G180-06197 C3FXD ELECT 2.2 UF 10% 20VDCW
a6( 20 Ul60-2327 C:FXD CER 1G00 PF 20% LOOVDCW
a6L27 0160-2327 C:FXD CER 1000 PF 20% LOOVDCH
a6C28 0160-2327 C3FXU CER 1000 PF 20% 100VOCW
AbL29 0169-2327 C:FXD CER 100U PF 23% 100VDCW
A6C 30 ULBG=G197 C:FXD ELECT 2.2 UF 1¢% 20VDCH
46C31 0160-2204 C3FXD MICA LOOPF 5%
abCR1 196 1-0u47 DIGDE JUNCTION:SILICON 20PIV
ABCR2 190 1-0047 DIOUE SUNCTION:SELICEN 20PIV
ABLR3 1901-0518 CIODE:HUT CARRIER
A6C R4 1901-0513 DIODE:HOT CARRIER
ABLRS 1902-0518 OIUDE BREAKDOWNZS.1iV
AGCR6 1901-0047 DIODE JUNCTION:SILICON 20PIV
AGCRT 1901-0047 DIODE JUNCTION:SILICON 2GPIV
A6CRS 1901-0047 DIODE JUNCTIONzSILICON 20PIV
A6CRI 1902-3024 DIDDE BREAKDOWN22.87V 5%
ABLRLO 190 1-0047 DIODE JUNCTION:SILICGN 20PIV
a6CKL1L 1901-0518 DIODE:HOT CARRIER
A6CRL2 1901-0025 DIODE: SILICON 100MA/ 1V
A6CR13 1902-0048 OlODE2 BREAKDOWN 6.81V 5%
A6CR14 1902-0048 OIODE: BREAKDOWN 6.81V 5%
A6CRLS 1961-0179 DIODE:SILICON 15Wv
A6CR16 190 1-0179 DIODE: SILICON 15WV
A6CR1T 1901-0039 DIODE: SILICON 200MA S50WV
A6CR18 1501-0039 DIODE: SILICON 200MA 50WV
a6Jl 1250-1195 CONNECTORSRF SUB-MINIATURE SERIES

(3}
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

nlf,ii:[ff.?fla?ﬁ. @ Part No. Description # Note
Designation

A642 1250-1195 CONNEC TOR:2RF SUB-MINIATURE SERIES
A6d3 1250-119% CONNEC TORZRF SUB~MINIATURE SERItS
asll 9100-1a16 CUIL/CHOKE 1.50 UH iog

Ael 2 9100-1616 COIL/CHOKE 1.50 UH 103

AL 3 9100-1630 COIL/CHOKE 51,0 UH 5%

AGL 4 9100-1623 COLL/CHOKE 27 UH 5%

A6l S 9100-1bl6 COIL/CHOKE 1.50 UH 162

A6LS $100=-15156 COIL/CHUKE 1.50 uH 10%

ABLT NOT ASSIGNED

A6l giu0-ioin COIL/CHOKE 1.50 uH 10%

AeLS 9100-1611 COIL:FXD 022 UH 20%

A6L LY 9100-1611 CUILIFXU 0.22 UH 20&

Abiii 9i00-ibii CUIL:FXD 0.22 Ui 20%

A601 1854-034% W:SI NPN

A6G2 18540345 Q: S NPN

Abw3 1854=-0071 WiSI NPN{SELECTED +RGM 2N3704)
A6Q4 1853-0020 Q:SI PNPUSELECTED FRGM 2N3702)
A6WS5 1854-0019 0:S1 NPNISELECTED FROM 2N2369)
Abw6 1854-0G19 0:S1 NPN(SELECTED FRGM 2NZ2369)
AbuT L85> 4=0u19 0:S1 NPN(SELECTEU FRUM 2N236%)
atrl Go98-7229 R:FAD FLM 511 UHM 2% L/thw

ABR? 075 7-0395 REFAD MET FLM b6.2 OHM 1% L/8W
A6R3 UT57-0442 R:FXD MET FLM 10.0K 1% 1/8wW

AoR 4 $698-7229 R:FAD FLM 511 UHM 2% 1/8w

A6RS 0757-0395 REFXU MET FLM 50.2 OHM 1% 1/8w
AbRE G157-G442 R2FAD MET FLM 10.0K 1% L/8wW
A6RT GTH T-0433 R:FXD MET FLM S5.1IK 1% }/8uW
ABRY DTS T-0438 RIFAD MET FLM 5.11K 1% 1/3W
ABRY 0757-0438 RIFXD MET FLM 5.11K 1& 1/8w

AbR 10 GTaT-0u3 s R2FXO MET FLM 5.11K 1% 1/8u
AGR1LL 0151-0280 R:FX0 MET FLM 1K OHM 1% L/8u
AGR12Z G757-0%38 RIFXD MET FiM 5,11 13 1/8R
ABR13 voY8-3151 R:FXD MET FLM 2.87K OHM 1% 1/8K
AbR1lée i698-3151 RaFXD MET FLM 2.37K OHM 1% 1/8W
AGRLS L698-0G33 RIEXU MET FLM 1.96K OHM 1% 1/8w
A6R16 0759 7-0465 R:FXD MET FLM 162 OHM 1% 1/6W
AGRILT 6983434 RIFXD MET FLM 34.8 OHM 1% 1/8W
AbR 16 C698-3444 RIFXO MET FLM 316 OHM 1% 1/8KW
A6R19 (L 698-0083 R:FXU MET FLM l.96K LHM 1% 1/8W
ABR 20 072 T-0279 RaFXD MET FLM 3.16K CHM 1% 1/BW
ABR21 U715 7-0405 KTFXD MET FLM 162 UHM 1% 1/8u
ABR 2?2 5698=3414 RIFXD MET FLM 34.8 OHM 1% 1/8w
ABR23 0757-04156 R:FXD MET FLM 511 uHM L2 1/8W
ABR 24 CE98~3635 R:FAD MET FLM 38.3 OHM 1% 1/88
A6K2S 0T>7-04lo KIFXD MET FLM 511 uHM 1% 1/8KW

# See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)

& Part No.

Description #

Note

AbRZ26

AL 972
MO LT

AoR78
A6KRZS
AHR3D

A6R31
ABR 32
ALGR33

ALTPL

ASTPZ
ALTPS
A6T P4
AoTP5
Aot Pa

Adlil

AGL7
ABLUS
aollg
Ablio
AbUS6

Al

ATCRZ
ATCR3

A T Do
L RAVE L 4

ATCRS

{.696-0C4d3
8757-106061
3698-1236
G655 8—-7236
Jb98—-7230

s L

<

ulsT-9442
0698-0083
0757-0274

Va4 43-00041
U8443-00041

UB443-00041
vdaa3-00G041

Goa43~00GCa1

D44 3~UoUsl
i820~0275

1320-0102
1824-0101
132 0G=3102
1820-0102

ARLVTLAVL

1820-01u2

G8443~600U46
08443-60106
JH443-200G33

0i60-20U55

G160-2059
0160-2055
0160-2055
0160-2257
0160-2055

vie0-2uss
0160-2055
0lo0~2055
0180-0197
a180-01497

0180-U197
QL8G=-009n
0180-0116
J160-2139
G1l60-2143

0180-01le
ul180-03176
0160-2G55

1901-0025

1902-3268
190 1-0025

TN DR
ATIVLT UL D

190 1-0025

XD MET
O #ET
XD FLM
RiFXU FLM

RIFXD FLM

RiFXD MET
RIFAD MET
R3FXU MET

TEST PUINT

TEST PUINT
TEST PUINT
TEST PUINT
TEST PUINT
TEST PGINT

INTEGRATED

INTEGRATED
INTEGRATED
INTeuxa TED
INTEGRATED

WIS~ oW

INTEGRATED

MARKER CON

FLM 1.96K
Fid 562
1K OHM 24
1K OHM 2%
1K OHM 2%

10 .GK
1.96K
L.21K

LM
FILM

FLm

CIRCUIT:

CHM 1% 1/8w
OrM 1% 1724

1/84

/84

1/8u

18 i/3d

CHM 12 1/84
OHM 1% 1/38W

DIGITAL

CIRCUIT:J-K FLIP FLOP
CIRCUITSDIFFERENTIAL AMPL

CIRCUIT:

CIRctilIt =

CANWUES -

CIRCUIT:

TRUL ASSY

J=K FLIP FLOP

J=K FLIP FLGP

J=K FLIP FLOP

EXCHANGE MARKER CONTROL ASSY

BUARD: BLAN
CIFXD CER

CarXo CeR
C:FXU CER
CsFXD CER
C2FXU CER
CIFXD CER

CiFXU CER
C3FXD CER
C2FXu CER
CzFX0 ELEC
C2FX0 £LEC
C:FXu £LE&C
CiFXD ELFC
CiFXy ELEC

K PC
0.01 UF +

Q.01 UF +
Q.01 UF +
0.01 UF +
10 PF 5%
0.01 UF +

U«01 UF +
0«01 UF +
U.01 UF +
I 2.2 UF
T 2.2 UF
T 2.2 UF
T 100 ur
T v.8 UF

40=-20% 10UVDCHW

80-20% 100VDCwW
86-203 100VO(lw
30-20% 100VDCHW
500VDCH

80-20% 100VOCwW

80-20% 1C0VOCHW
80-20% 100VOCLW
80-20% 100VOCwW
10Z 20VDCwW

102 ZDunce

Aave VT

20VDCH
Z20vDLw

35VDCw

102
20%
1c%

C:FXU CER 220 PF +B0-~20% L1J00YDCHW
C3FX0 CER 2000 PF +30-203 1000VOCHW

CaFXD ELECT 6.8 UF 190% 35VOCW
C:FXD ELECT 0.47 UF 103 35VDCW
CzFXD CER 0.01 UF +80-20% 1G0OVDCK

DIDDE: SILICON L00MA/Z LV

DIOJE oREAKDOWN:26.1V 5%
DIDDE: SILICON 100MAZ LV

TN e T T T

£ETae T s

R

UIODEZSILICON 100MAZLY

DIOGDE:SILICUON 100MA/ LY
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Model 8443A Section VI
Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Dl:ggge;g‘tli((:)en @ Part No. Description # Note
ATCRE 1901-0159 DICDE: SILICON G.75A 400P1Y
ATCRT 1901-0025 DIODE:SILICON 100MAZLY
ATCRS 190 1-0025 DIOUDE: SILICON 100MA/Z1V
ATCRY 1910-0016 DIODE: GERMANIUM 100MA/C. 85V 60PIV
ATCR10 1910-0016 DIODE: GERMANIUM 100MA/G.85V 60PIV
ATCR11 1901-0025 DIODE: SILICON 100MA/Z LY
ATCRI2 190 1-6025 DIODE: SILICON 100MAZ 1Y
ATCR13 190 1-0025 GIDDE:SILICGN 100MAZ 1Y
ATCR14 190 1-0625 DIGDE: SILICON LOUMA/ LY
ATCR15 190 1-0025 DIODE:SILICON 100MA/1V
ATLHRLE 190 1-0425 DIGDE: SILICUN 100MA/Z1V
ATCKLT 1901-0025 DIDDE:SILICON LOGMA/ZLY
ATCRL8 1918-0016 OIUDE: GERMANIUM 100MA/O.85V 60P1V
ATCR19 1901-0025 DIGDE:SILICON 100MA/Z1V
ATCR2D 1901-0025 OLODE: SILICON 1OGMA/ 1V
ATCR21 1901-0025 DIUDE: STLICON 100MAZ1LV
ATCR22 1910-0016 DIODE: GERMANIUM 100MA/C .85V 60PIV
ATJIL 1250-1195 CONNECTUR:IRF SUB-MINIATURE SERIES
ATd2 1250-1195 CONNECTOR:RF SUB-MINIATURE SERIES
ATLY 9140~-0129 COIL:FXD RF 220 yH
ATL2 9100-1029 COIL/CHOKE 47.0 UH 5%
ATL3 9130-1629 COIL/CHOKE 47.0 uH 5%
ATL4 $100-15629 CUIL/CHOKE 47.0 UH 53
ATLS 9140-0129 COIL:FXD RF 220 UH
ATLé 9140-0129 COIL:FXD RF 220 UH
ATL7 9140-0129 COIL:FXD RF 220 UH
ATO1 1853-0020 QW:SI PNP{SELECTED FROM 2N3702)
ATW2 185 3-0020 W:SI PNP(SELECTED FROM 2N3702)
A7Q3 1854-0071 Q:SI NPNUSELECTED FROM 2N3704)
ATD4 1854=0071 Q:SI NPNL{SELECTED FROM 2N3704)
A705 1854-0221 Q:SI NPN{REPLACEABLE BY 2N4044)
ATv6 1854-0221 Us SI NPNUREPLACEABLE BY 2N4044)
ATOT 1854-0071 Q:SI NPNISELECTED FRUM 2N3704)
ATO8 1854-0071 G:SI NPN{SELECTED FROM 2N3704)
A709 1854=0071 U:SI NPN{SELECTED FRCM 2N3704)
ATO1D 1853-0020 Q:51 PNP{SELECTED FRUM 2N3702)
ATW1L 1853-0620 Q:SI PNPU{SELECTED FROM 2N3702)
A7412 1854=30671 0:SI NPN{SELECTED FROM 2N3704)
A7013 1854=-0071 0:S1 NPN{SELECTED FROM 2N3704)
ATO1l4 1854~0071 Q:S1 NPNISELECTED FRDM 2N3704)
ATU15 1854-0071 0251 NPNISELECTED FROM 2N3704)
ATO1b 1854-0071 0331 NPN{SELECTED FROM 2N3704)
ATOLT 1854~0071 Q:SI NPN{SELECTED FROM 2N3704)
AT014 1854~0071 Q:SI NPNUSELECTED FROM 2N3704)
ATO1S 1854=-0071 QW:SI NPNL{SELECTED FROM 2N3704)
ATI20 1853-0020 W:Si PNPISELECTED FROM 2N3702)

# See introduction to this section for ordering information
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Section VI Model 8443A
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)
Relerence A poe AT Thocoioar e
Designation p ran Nuv. Description # ofe
ATRI 0757-0442 R:FXU MET FLM 10.0K 13 1/8W
ATR2 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W
ATR3 0757-0280 R3FXD MET FLM 1K OHM 1% 1/8u
ATR4 2757-0438 RIFXD MET FLM 5.11K 1% L/8W
ATRS 0698-31535 RsFXD MET FLM 4.64K 13 L1/3W
ATR6 0757-0442 R:FXD MET FLM 10.0K 13 1/8W
ATR7 0757~0438 R:FXD MET FLM 5.11K 1% 1/8W
ATRS U698-3155 RIFXO MET FLM 4.64K 1% L/8W
ATRY (69 8-00 84 R:FXD MET FLM 2.15K 1% L/8W
AT 10 AT5T=0442 R:FXU MET FLM 10.0K 1% 1/8W
ATR1L 2100-1758 R:VAR WW LK OHM 53 TYPE V W
ATR12 6968-0055 REFXD MET FLM 2.61K OHM 1% 1/8W
ATR13 069 8-04G85 R:FXD MET FLM 2.61K OHM 1% 1/8wW
ATR14 0757-0442 RIFXD MET FLM 10.0K 1% L/8W
ATR15 0757-0280 KiFXu MET FLM 1K GHM 1% 1/8W
ATR1b 0757-0442 R:FXD MET FLM 10.0K 13 1/8W
AaTR17 0757-0442 RIFXD MET FLM 10.0K 13 1/8W
ATR1R 0757-0458 RIFXD MET FLM 51.1K CGHM 13 1/8wW
ATR1YQ 0757-0438 RIFXD MET FLM 5.11K 1T L/8W
ATR20 0757-0401 R:FXD MET FLM 100 OHM 13 1/8W
ATR21 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ATR22 CT57-0401 R:FXD MET FLM 100 DHM 1% 1/8w
ATR23 0757-0458 R:FXD MET FLM 51.1K CHM 1% 1/8W
ATR24 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W
ATRZ5 U7157-0440 R:FXD MET FLM 7.50K L% 1/8W
ATR26 0757-0442 RZFXD MET FLM 10.0K 1% 1/8W
ATR2T 075 7-0416 RIFXD MET FLM 511 OHM 12 1/8W
ATR 28 UT57-0458 RIFXU MET FLM S1.1K CHM 1% 1/8W
ATK29 C698-3452 REEXD MET FLM 147K OHM 1% 1/6W
ATR 30 G757-0280 RIFXD MET FLM LK OHM 1% 1/8W
ATR31L 0694-3153 RIFXD MET FLM 3.83K 1% 1/8W
aTR32 0696-3153 REFXD MET FLM 3.83K 12 1/84
ATR33 0757-0199 RIFXD MET FLM 21.5K OHM 1% 1/8W
ATR34 0757-8279 RIFXD MET FLM 3.16K CHM 1% 1/8W
ATR35 GI57-6279 RIFXD MET FLM 3.16K OHM 1% 1/8W
ATR36 6757-0199 R:FXD MET FLM 21.5K CHM 1% 1/8W
ATR3T 075 7-0438 RIFXD MET FLM 5.11K 1% 1/8W
ATR38 8757-0289 R3FXD MET FLM 13.3K OHM 13 1/8W
ATR39 0757-0401 RTFXD MET FLM 100 OHM 1% 1/8w
ATR40 0698-3260 REFXD MET FLM 464K UHM 1% 1/8W
ATR41 0757-0442 RESFXD MET FLM 10.0K 1% 1/8W
ATR42 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8uW
ATR43 0757-0279 R3FXD MET FLM 3.16K GHM 1% 1/8M
ATTPL 08443-00041 TEST POINT
ATTP2 08443-00041 TEST POINT
ATTP3 U8443-00041 TEST POINT
ATTP4 08443-00041 TEST POINT
ATFP5 08443-00041 TEST POINT

# See introduction to this section for ordering information
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Model 8443A

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Section VI
vt

Reference

I vt ek il ¢ Part No. Description # Note

uvalsllﬂllull v

ATUL 1820-0054 IC:TTL QUAD 2-INPUT NAND GATE

ATU2 18206-0304 IC2TTL J-K MASTER-SLAVE

As GB443-60045 VIDEU ASSYsAMPLIFIER ALC
08443-60108 EXCHANGE ALC VIDEO AMPLIFIER ASSY
JB443-200206 BUOARD: BLANK PC

A8C1 0160-2145 C2¥XD CER 5000 PF +80-20% 1L00VDCHW

ABL2 3160-22u4 C:FXD MICA 100PF 5%

ABC3 0180-1743 C:FXD ELECT 0.1 UF 10% 35VDCw

ABL4 0160—-2145 CiFXD CER 5000 PF +480-20% 100VD(CHW

ABLS Ul60-2145 C:FXD CER 5000 PF +8C-20% 100VDCW

ABCo6 ulée0-2145 CaFXu CER 5000 PF +80~20% 100VDCW

ARCT 01602145 CiFXU CER 5000 PF +80-201% LOOVDCwW

AsL 1 9106~-1618 CUILIMULDED CHUOKE 5.60 ud

Ad01 1854-0221 Q:SI NPNIREPLACEABLE BY 2N4Da4)

ABQZ 185 3=-0020 Q3SI PNPISELECTED FROM 2N3702)

A3 1854-0G71 Q2SI NPN{SELECTED FROM 2N3704)

ABU4 18%4-0071 Q:SI NPN(SELELTED FRGM 2N3704)

ABR1 LeB3-1135 RIFXD COMP 11K UHM 5% 1/4w

ABR2 {:683-1565 RIFXD COMP 15 MEGUHM 5% 1/4W

ABK3 (683-1135 ReFXD COMP LiK OHM 52 1/4W

ABR% Gb8 31045 RiFXD COMP 100K UHMS 5% 1/4W

ABRS Ub83-1315 RaFXD CUMP 133 UOHM 5% 1/4an

A Hiko Gon4-1315 R2FXO CUMP 130 OHM S€ L/4u

ABRT L683-3035 R:FXD COMP 30K OHM 5% 1/4wW

LARRR Qb 3=-113i50 R:FXD COMP 11K OHM 5% 1/44

ABRY (683~-1625 R:FXD COMP 1000 GHM 53 L/4u

ASR1O G683-1135 R:FXO CUMP 11K UrM 5% 1/4W

Al G683-1145 RIFXD LUMP 11K URM 353 1/4%

ABKL? S5 7-0459 RIFXD MET FLM 56.2K (OHM 13 1/8¥%

AbR13 GI57-0440 R:FXD MET FLM 750K 14 L/8W

Abxl4 2100-2489 REVAR FLM 5K OHM 103 LIN 1/24

ABRLS ubd 3-1u25 K3FXJ CUMP 1000 OHM 5% 1/4W

ABR 1L 2i00-2517 R3 VAR FLM 50K OGHM 10% LIN L/72w

ABRLT G683—-1315 RIFXD COMP 130 OHM 5% 1/4w

ABal GB443-00022 BOARD ASSY:VICEOG AMPLIFIER
DB443-20022 BUOARD: 3LANK PC

ABAlCL 0l60-3G64 C:FXU CER Oal UF 20% 25VDCHW

ABALCZ G160-3060 C3FXD CeER 0Oe1 UF 20& 25VDCH

ABALLS G18L=-0160 C:FXU ELECT 22 UF 20% 35VDCW

ABALLS U ib60=-3u b0 CIiFXu CER Dal UF 204 25VDCHW

ABALLS HE60=3u36 CiFXD CER 5000 P +80-20% 200VDCW

# See introduction to this section for ordering information
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Model 8443 A

Replaceable Parts

n 1 T __3 ~

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Dl:%ii:gegg!t‘i((::l @ Part No. Description # Note
ABalCo 3166-3036 CIFXL CER 500U PF +8(0-23% 200vDCh
ABALJL 1251-1556 CONNECTORZSINGLE CONTACLT
ABAR] G683-1G0GS5 RaFXU LOMP 10 OHM 5% 1/4w
ABALIR? L683—-10U> RIFXD CUMP 10 OHM 53 1/4W
ABALRY Lo99-JU00 1 RIFXD COMP 2.7 OdM 10£ 1 /24
ABAlr4 3157-0394 RIFXO MET FLM 5l1l.1 OHM 13 1/8W
ABALKRS UT57-0421 RIFXD MET FLM 825 UHM 14 1/8uW
AHALRE C698~127227 RIFXD FLM 201 OHM 22 1/8w
FACTURY SELECTED PART

ABALUL 18206—-0267 INTEGRATED CIRCUIT:POWER AMPL.
ABALUZ 182G-0403 INTEGRATED CIRCULTSPRE-AMP
A9 UB443-60044 CUNVERTER ASSY:THIRG

08443-60108 EXCHANGE THIRD CONVERTER ASSY

U8443=-20023 BUARD: oL ANK PC
A9 1 0150-0050 C:FXu CER 1400 PF +#80-20% 1L0O0VDCW
ASCZ Uilou—-2140 CiFXD CER 470 PF +80-203% 1000VDCW
AL 3 Vl6U—-2139 CeFXD CER 223 PF +808-20%4 1000VOCHw
A9G4 dlo—2139 C:FXU CER 220 PF +80-2{% 10UOVICW
ASLS ulbl—~3425 CebXu CER 33 PF 58 500VDLw
A9 6 Glot=21 39 CarXw LER Z22u PF +#390-20% 100G0vDLW
AFLT uloii—2139 CSFXD CER 22y #F +86-204 1020VDCwW
A9CH ul6u—-2139 LeFXu CER 220 PF +#80-203 10COVDCLW
A9(9 UloG—2260 C:FX0 CER 13 PF 53 500VOCwW
a9C1n G160-2139 CeFXy CER 220 PF +80-20UZ 1000VDCW
AJL 11 J160=-2139 C:FXD CER 220 PF +80-20% 1000VDCW
agstiz UwloD—-2139 CiFXD CER 220 PF +B0-20% 1000VDCH
A9C13 0360-2140 C:FXD CER 470 PF +80-20% 1000VDCW
ASL1 9140-0158 COIL:FXD RF 1 UH 103
A9L2 9100-2248 CUOIL/CHOKE 0.12 uUH 10%
A9L3 49140-0158 CUOILsFXD RF 1 UH 1D
A9L 4 9100-2247 CUOILsFXD RF 0.10 UH 10%
A9LS 9140-0158 COIL:FXD RF 1 UH 10%
ASU1 1854-0247 Q351 NPN
A9u7 i854-0345 W31 NPN
A903 1854-0345 Q:SI NPN
A9R1 GT57-6398 RIFXD MET FLM 75 OHM 13 L1/8W
AGR2 GI57-04013 R2FXD MET FLM 121 OdM 1% 1/84
A9R3 GI157-0398 RaFXD MET FLM 75 UHM 1% 1/38M
A9R4 a75T-0428 RIFXU MET FLM 1.62K 1& 1/8MW
A9KS J698-0084 RIFXO MET FLM 2.15K 1% 1/8W
AYRo 0757-0340 KaFX) MET FLM 1D OHM 1% 1/8M
AGRT Q75 7-D416 R:FXD MET FLM S11 OHM 1% 1/8W
A9RS8 J698-3444 RSFXD MET FLM 316 UHM 12 L/8W
A9RYI U698-3431 ReFXD MET FLM 23,7 OHM LE 1/8n
A9R 10 0757-0416 RIFXD MET FLM 511 OHM 1% 1/8HW

# See introdnction to this section for ordering information



Model 8443A Section VI
Replaceable Parts
Table 8-3, Parts Indexed by Reference Designation (Cont.)
Refterence W e WTL ~ . oe - . o
Designation { Fart No. Description # Note
A9R 1L 0698-3444 R3FXD MET FLM 316 UHM 13 1/8W
ASR12 0757-0419 R:FXD MET FLM 681 OHM 1% 1/8W
ASR13 0757-0422 R:FXD MET FLM 909 OHM 13 1/8MW
A9R 14 0698-3429 R:FXD MET FLM 19.6 OHM 1% 1/8W
A9KR1S 0757-1060 R:FXD MET FLM 196 OHM 1% 1/2W
A9R16 0757-0416 R3FXD MET FLM 511 OHM 1% 1/84
A9T1 08552-6018 TRANSFORMER S RF{ CDDE=RED)
A972 08552-6018 TRANSFORMER: RF (CODE=RED)
2941 (8443-60005 MIXER ASSY:THLIRD
08443-20024 BOARD: BLANK PC
A9A1CRI 105 148454 DIODE:SILICON MATCHED QUAD
AYALLR2 PART OF A9AICRI
4981CR3 PART OF A9ALCKL
AGALCR4 PART UF A9AL1CRL
A%AlR1 5698-3435 RIFXD MET FLM 3843 OHM 1% 1/8W
A9A1R2 0698-34348 R:FXD MET FLM 147 OHM 13 1/8W
ASALR3 0698-3438 REFXD MET FiM 147 OHM 1% 1/78W
A9ALTL 08552-6024 TRANSFOR MER tRF ( CDDE=YELLOW)
A9ALT2 68553-6012 TRANSFORMER sRF (CODE=BLUE )
A9A1T3 08553-6012 TRANSFORMER sRF{CDDE=8BLUE)
A9A) T4 08552-6024 TRANSF ORMER:RF (CUOE=YELL OW)
AvA2 (184 43-60006 FILTER ASSY2120 MHZ
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Section VI

Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

Reterence A

Designation ¢p Part No. Description # Note
{84443-20025 BUARD: BL ANK PC

ASAZL] 516G-2013 C:FXD MICA 39 PF 52

AQA2(C? 0160-2010 CIFXD MICA 62 PF 5% 500VDCW

AGAZ2(03 U 1606-010949 CaFXb MICA 68 PF 52

AQA20C4 4160-2016 CzFXD MLICA 62 PF 5% S500VDCM

AYAZ2L5 0160-2G13 CiFXD MICA 39 PF 5%

AgAZL1 85536018 INDUCTOR ASSY:AIR CORE

A9a2L2 9100-2247 CUIL:FXD RF 0.10 UH 102

AGAZL3 Gi00=-2247 COILsF XU RF 0.10 UH 10%

AGAZL4 9100-22417 CUIL:FXD RF 0.10 UH 10%

ASA2LS 91G0U-22417 CUOIL:F XD RF 0.10 UH 10%

A9A2LG 08553-6018 INDUCTUR ASSY:AIR CURE

ALD UB443-60043 IF ASSY:200 MHZ
08L43-60109 EXCHANGE IF AMPLIFIER ASSY(200 MHZ)
GB443-20021 BUARD: BLANK PC

AloClL 0160=-2204 CsFXD MICA 100PF 5%

ALOC2 5160-2140 C:FXD CER 470 PF +80-20% 1000VDCW

ALGCS 0160-2140 C:FXD CER 470 PF +80-204 1000VDCH

ALOCs 0121-0446 C:VAR CER 4.5-20 PF 160VDCW N750

Al0CS OL21-0105 CSVAR CER 9-35 PF NPO

AlOCH U1l60-2140 C:FXD CER 470 PF +80-20% 1000VDCH

A1QCT 0150-0050 CsFXD CER DISC 1000 PF +80-20% 1000VDCH

AlOC8 Qlou-2140 C2FX CER 470 PF +80-202 1000VDCHW

ALOCY 160-2140 CsFXD CER 470 PF +80-2CZ 1000VDCwW

A10CLO 0122-0285 C:VOLTAGE VAR 6.8 PF 52

AlOC11 0160-2140 C:FXD CER 470 PF +80-20% 1000VDCW

alocCie 0U150-0050 C:FXD CER DISC 1000 PF +#80-20% 1000VDCHW

AlNCL3 0150-0050 C:FXD CER DISC 1000 PF +80-20% 1000VDCHW

A10C1 4 3i50-0050 C:FXD CER DISC 1000 PF +80-20% 1000VDCW

AlDCLS Q160=-2140 C:FXD CER 470 PF +80-20% 1000VDCW

Al0Cl1s G160=-2145 C:FXD CER 5000 PF +80~20% 100VDCHW

Aloc1y 0160-2247 C:FXD CER 3.9 PF 5%

ALQCR1 1902=-3104% DIODE BREAKDOWN:5.62V 53

ALOCR2 190 2-3104 DIO0E BREAKDUWN:S .62V 53

AlbJdl 1250-0835 CONNECTURSRF PC MOUNT

AlOLL S100-1611 COILIFXD 0.22 UH 202

AlOL2 9100-15610 COIL:MOLDED CHUOKE 0.15 UH 20%

ALGLS3 $100-1610G COLL:MOLDED CHUKE U.15 UH 20F

AlGL4 2140-0141 COIL:FXD RF 0.68 uH

AJOLS 3140-0158 COIL:FXD RF 1 UH 102

AluLs 9100-3101 COILIVAR Q4142 TO 0.158 UH

ALOLT 3100-1612 COILSFXD RF 0.33 UH 20%

Al0L8 9140-01461 COIl :FXD RF 0.68 UH

ALOLY 3140-0158 CUIL:FXD RF 1 UH 10%

Al0L10 9140-0158 COIL:FXD RF 1 UH 10%

A1601 185 4~-0345 Qs3SI NPQN

6-16
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Model 8443A Section VI
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)
Reference ‘o
Designation @& Part No. Description # Note
A1602 1854-0345 QzS1 NPN
Alorl 069 8-3441 KzFXD MET FLM 215 OHM 1% 1/6%W
ALOR2 0757-03406 R:FXD MEF FLM 10 OHM L% 1/8W
ALOR3 GT157-0417 R3IFXD MET FLM 562 OHM 1% 1/8W
A10R4% 0683-3G25 R:FXD COMP 3000 OHM 5% 1/4MW
ALORS 0698-3441 R:FXD MET FLM 215 OHM 13 1/84
AlORG 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
ALURT 0757-0417 R:FXD MET FLM 562 DHM 1% 1/84
ALOTPI C8443-00041 TEST POINT
A104A1 UB443-60007 FILTER ASSY3:200 HHZ
ALl B4 43-60042 LUNVERTER ASSY:SECUND

08443-60110 EXCHANGE SECOND CONVERTER ASSY
LB443-2D020 BUARD: BLANK PC
alici 3160-2145 C:FXD CER 5000 PF +B0-20% 100VDCW
A411G2 0150-0055 CsFXO CER DISC 1000 PF +80-20% 1000VDCW
A11C3 0150=-0050 C:FXD CER DISL 10U0 PF +8G-20% 1000VDCW
AllL4 G150-0050 C:FX0 CER DISU 1000 PF +80-20% LCOOVDCH
AlLLCS 9150=0059 C2FXU CER WISC 1000 PF +80-20% 1C0CVDCW
AllC6 6150-00650 C:FXD CER DISC 1000 PF +80-20% 10GGVOCH
ALLCT 3150~-0050 C3FXD CER DISC 1000 PF +30-20% 1000VDCH
ALLGS 0156-0050 C:FXD CER DISC 1000 PF +80-203 LGOOVDCW
AlicY 0150-0050 C:FXU CER DISC 1000 PF +80-20% i00OVDCW
ALICLD ul50-0050 C:FXD CER DISC 1000 PF +80-20% 1L000VDCH
AlLCH] 0150-0050 C:FXD CER DISC 1000 PF +80-20% LOOGVDCHW
ALLCRI 1902-3139 DIUDE: BREAKDUWN 8.25V 53
ALICR2Z 105 14-8454 DIODE: SILILON MATCHED QUAD
PART UF CR2

ALICKS PART DF CR2
AllCK4 PART OF CR2
A11LRS PART OF CR2
ATLd) 1250-1195 LUNNEC TURSRF SUB-MINIATURE SERIES
AlLJ2 1250-1195 CONNECTUR:KF SUB-MINIATURE SERIES
Alill 9140-0144 LOILZFXD RF 4.7 UH
ALLL? Yi00-i612 LOIL:FXU KF 0.33 UH 20%
FEN AT 18b4~04345 4281 NPN
INEGT 165 3-0614 W:SI PNP(SLLECTED FRUM 2N4260)
A3 18540247 J3 51 NPN
ATIR] 0THT7-0279 ®IFXD MET FLM 3.16K CHM 1% 1/8W

# See introduction to this section for ordering information
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Section VI Model 8443A
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designatioh (Cont.)

Dl?;ii.grng!tii((::l @ Part No. Description # Note
ALLR2 yi571-03917 RIFXD McT FLM 681 OHM 14 1/8nw
AllR3 dIH7-0417 R:FXu MET FLM 562 0HM 1Z 1/84W
AlIR4 4157-0276 RIFXD MET FLM 61.9 OHM L% 1/84W
ALLR5 V69 8-3428 RZFXD MET FLM 14.7 OHM 1% 1/8W
AlLR6 J751-04290 RIFXD HMcT FLM 750 UHM 13 1l/8W
ALLR7 G698-3443 RsFXu MET FLM 287 OHM 1% 1/8M
ALLR& 0698-3428 RIFXD MET FLM 14.7 OHM 1% 1/8W
ALLRS 6757-0276 R:FXO MET FLM 61.9 OHM 13 1/8W
A1LRLG QUI57-0815 R2FXD MET FLM 562 0OrdM 1% 1L/2W
AILRL1 069 8-3334 RIFXD MET FLM 178 COHM 1% 1/2W
ALiKk12 (698-3429 RIFXD MET FLM 19.6 OHM 1% 1/8W
ALLR] 3 169 b=3401 R:FXD MeT FLM 215 OnM 13 1/2W
AlIR14 NUT ASS1GNED
AJLRLS J757-0394 R:FXD MET FLM S1.1 OHM 1% 1/8w
AliRl® 75 1-0394 R:FXD MET FLM Si.l uUHM 13 1/8W
Al1K1T uTH7-0394 K:FXD MET FLM S1.1 UHM 13 1/3W
AllRl B GIo1-U394 ReEXD MET FLM 51641 UHM 13 1/84W
ALIR1Y 075 7=0401 R:FX0 MET FLM 100 OHM 1% 1/8W
Al1LRZ2G 0757-0398 R3FXU MET FLM 75 OHM 13 1/8W
ALLRZ1 LT57-0401 R:FXU MET FLM 100 OfM 1% 1/8W
Al1lTL UB552-0024 TRANSFORMERSIRFICODE=YELLGW)
AlLLTZ2 LGB553-6012 TRANSFURMER:RF(CUDE=BLUE)
AL1113 U85 53=6012 TRANSFURMER: RF ( CUDE=BLUE )
AllTs U8%92-6024% TRANSFURMERZRF{CUODE=YELLOW)
A12 08443-6C041 IF ASSY350 MHZ
08443-60111 EXCHANGE IF AMPLIFIER ASSY(50 MHZ)
08443-20018 BOARD: BLANK PC
Al2cl 0160-2145 C:FXD CER 5000 PF +80-20% 1COVOLW
Al2C2 G150-0055 CsFXD CER OISC 1Qug PF +8G—20% 1CGOVULW
Al2C3 0150-0050 C2FX CER DISC 1000 PF +80-20% 1000VDCW
Al2C4 0160-2142 C:FXD CER 1500 PF +100-0% 500VDCW
A12CS 0150-0050 CIFXU CER GISC 1000 PF +80-20% LOOOVDCHW
A12C6 0160-2254 C:FXD CER 7.5-0.25 PF 500VDCW
AL2CT Ui60-2307 C:FXD MICA 47 PF 5%
Al2Cs 0121-0059 CsVAR CER 2-8 PF 300VDCW
Al2C9 0160-2254 C:FXD CER 7.5-0.25 PF 50CVDCHW
A12C10 G121-0059 CsVAR CER 2-8 PF 300vDCW
Ad2C11 0150-0050 C:FXD CER DISC 1000 PF +80-20% 1000VDCHW
Alegie $156=00506 CeFXO CER OISC 1000 PF +80-20% 1000V0OLH
A12C13 0150-6050 C:FXD CER DISC 1000 PF +80-20% 1000VOCW
Al2ClL 4 0160-2201 CaFXD MICA 51 PF 5%
A12C15 0160-2254 CeFXD CER 7.5-0,25 PF 300VDLY
Al2Cle NOT ASSIGNED
AL2CL7 G121=-00589 C2:VAR CER 2-8 PF 300VU(W
Al2L1 9140-0158 CDIL:zFXD RF 1 UH 10%
Al1212 9100~-0346 COIL:FXD 0.05 UH 20%
Al12L3 9140-~-0096 COIL:FXD RF 1 UH
Al1204 9140-0096 COIL:FXD RF 1 UH
A12L5 9140-0096 COIL:FXD RF 1 UH

# See introduction to this section for ordering information
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Model 8443A Section VI
Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
[Faﬁnenm: @ Part No. Description # Note
AL1ZL6 9140-0096 CUILsFXD RF 1 UH
aAl2L7 9140-0114 COIL:FXD RF 10 UH
A120Q1 18530089 Q:50 PNP
AL202 1L854-024T7 Q:SI NPN
A12R1 0698-3155 RIFXD MET FLM 4.64K 12 1/8W
ALZR2 075 T=-0438 RIFXD MET FLM 5.11K 1% 1/8w
ALZR3 LTS5 T-U420 RiFXU MET FLM 750 OHM 1% 1/8W
AlZ2R4 UTs7-0159 REFXD MET FLM 1000 OHM 1% 1/2W
Al2R5 (169 B—3429 RaFXD MET FLM 19.6 UHM 1% 1/8W
AlZ2RE C696=3441 RsFXD MET FLM 215 OHM 1% 1/8W
B1ZRT aT57-1092 RIFXD MET FLM 287 OHM 13 1/2MW
ALZRS 0698-3437 R:FX0 MET FLM 133 OHM L% 1/8W
A12R9 (69B=3433 RIFXD MET FLM 2B.7 OHM 1% 1/8W
AL2R10 0757-0180 RSFXD MET FLM 31.6 OHM 13 1/8KW
A12T1 08552-6018 TRANSFORMER: RF{CODE=RED}
Al2T2 08552-6018 TRANSFORMER:zRF(CODE=RED)
Al2a1 08443-60004 FILTER ASSY:50 MHZ
08443-20019 BUARD:BLANK PC
Al2a1Cl 0160-0778 C:FXD CER 56 PF 10% SODVDCW
Al2aiL2 NOT ASSIGNED
Al2a1C3 ul60-0145 C:FXD MICA B2PF 2% 100VDCW
AL2ALCY 0160-2258 CiFXD CER 11 PF 5% %COVDCW
Al12a1C5 6121-0G36 C:VAR CER 5.5-18 PF
Al2AlCs 0l21-0036 C:VAR CER 5.5~-18 PF
A12A1C7 0160-2258 C:FXD CER 11 PF 5% 500VDCW
Al2Al1CE 0la0-2258 C:FXD CER 11 PF 5% 500VOCH
Al2A1CY 0121-0036 C:VAR CER 5.5-18 PF
Al2A1C10 0121-0036 CIVAR CER 5.5-18 PF
Al2alCil 0160-2258 CaFXU CER 11 PF 5% 500vDCwW
alzaiciz 0160-2362 C2FXD MICA 140 PF 2% 300VDCW
A12A1FL1 08443-60U19 BOARD ASSY:50 MHZ FILTER
Al2alLl 08552-6023 INDUCTOR ASSYsaIR CORE
AlZAlLZ2 08552-6017 INDUCTOR ASSY:50 MHZ
Als g4 43-60040 CUNVERTER ASSY:FIRST
08443-60112 EXCHANGE FIRST CONVERTER ASSY
08443=-20017 BOARD: BLANK PC
FYES! 0160-2145 C:FXD CER 5000 PF +80-20% 100VDCW
Al3C2 U150-0U50 CzFXU CER LISC 1000 PF #BD-20% 1000VODLHW
Al13C3 0160-2145 CiFXD CER 5000 PF +80-20% 100VDCW
Al3C4s al50-0050 CzFXD CER DISC 1000 PF +80-20% 10CQOVDCW
AL3ICS 0150-0us0 LiFXD CER DISC 1000 PF +80-20% 10GOVDLW

# See introduction to this section for ordering information
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Section VI Model 8443A
Repiaceabie Paris
Table 6-3. Parts Indexed by Reference Designation (Cont.)
R f erence AN Tk AT | 3 VOORPRE Y STy ATa
D i nation ) L dit INUu. esuiipuun NuUte
Al3Co G15U~6090 C:FXD CER 0.05 UF +80-20% 100VDCh
A13C7 0150-6090 C:FXD CER 0.05 UF +80-20% 10CVDCWK
A13C8 0150-665u C3FXD CER DISC 1000 PF +80-20% 100OVDCW
A13C3 0150-0096 C:FXD CER 0.05 UF +80-20% LOOVDCW
AL3CIO a160-2229 C:FXD MICA 3000 PF 5%
Al3CL1 0160-0157 CIFXD MY 0.0047 UF 1G% 200VDCW
A13C12 G150-0050 C:FXU CER DBISC 100D PF +80-20% LOCOVDCW
A13C13 0150-0050 CiFXU CER DISC 1000 PF +80-2C% 1000VDCW
A13C14 01506-0050 C:FXD CER DISC 100U PF +80-20% 1000VDCW
AL3C15 0122-0049 DIODE TUNING:90 PF 10%
Ai3Cl6 NOT ASSIGNED
A13C17 J150-0050 C:FXY CER DISC 1000 PF +80-20% 1000VOCW
A13C18 0150-0096 C:FXD CER 0.0 UF +80-20% 1L00VDCh
AL3C19 G31a0-2145 C:FXD CER 5000 PF +80-20% 100VOCh
A13C20 0160-2145 C:FXD CER 5000 PF +80-20% 100VOCH
£13CK1 190 2-3139 DIDUE: BREAKDDHN 8,25V 5%
AT3CR2 1501-0050 DIGDE:SILICON 75V
A13CR3 1901-0050 DIODE: SILICUN 75V
A13CR4 1961-0050 DIODE:SILICON 75V
AL3CR5 1901-0U50 DIGDE: STLICON 75V
A1341 1250-1195 CUNNECTOR:ZRF SUB-MINIATURE SERIES
A1347 1256-1195 CUNNEC TDR3RF SUB-HINIATURE SERIES
Al13L1 91006-3102 COIL:VAK 1.42 TO 1.58 UH
AL3L2 9100-3103 COILIVAR 42.0 TO 51.5 UH
Al3L3 9106-1612 COIL:FXD RF G.33 UH 20%
AlsLae 9140-0144 COILZFXD RF 4.7 UH
A13L5 $140-0144 COIL:FXD RF 4.7 UH
A1301 1854-001% ©:S1 NPN(SELECTED FROM 2N2369)
A13Q2 1853-0034 0:SI PNP(SELECTED FROM 2N3251)
A1303 1853-0020 0:S1 PNP(SELECTED FROM 2N3702)
Al304 1854-0023 Q:SI NPNUSELECTED FROM 2N2484)
A13R1 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A13R2 0757-0397 R:FXD MET FLM 68.1 UHM 1% 1/8W
A13R3 6757-0416 R:FXD MET FLM 511 GHM 1% 1/8u
A13R4 0757-0416 R:FXD MET FLM 511 OHM 13 1/8w
A13RS 0757-0417 R:FXD MET FLM 562 UHM 1% 1784
A13R6 ui57-0276 R:FXD MET FLM 61.9 OHM 13 1/8W
A13R7 G6Y8-3429 R:FXD MET FLM 19.5 0OHM 1% 1/8uw
A13R8 G757-0420 RIFXD MET FLM 750 OHM 1% 1/8wW
A13R9 0757-0288 R:FXD MET FLM 90.09K OHM 1% 1/8W
AL3R1C €683-1045 R:FXU COMP 100K OHMS 5% 1/4u
A13R1L1 D69 8-3443 R3FXD MET FLM 287 UHM 13 1/8w
A13R12 0698-3431 R:FXD MET FLM 23.7 OHM 12 1/8W
AL3R13 0757-0815 RIFXD MET FLM 562 OHM 1% 1/2w
A13R14 £ 698-0082 R:FXD MET FLM 464 OHM 14 1/8W
AL3R1S 0757-0401 RIFXU MET FLM 100 GHM 13 1/8W
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Table 6-3. Parts Indexed by Reference Designation (Cont.)
n%ﬁff{?_'.‘,“e @& Part No. Description # Note
ucalsnnuuu -

Al13R16 LT 7-0438 RIEXD MET FLM 5.11K 1% 1/8W
A13R1T G683-1005 RIFXD COMP L3 UHM 5% 1/4W
A13R18 V69 5-0085 R:FXD MET FLM 2.61K OHM 1% 1/8w
AL3RLY 6757-0288 RIFXD MET FLM 9.09K DHM 1% 1/8W
AL13R2Z0 a757-0286 RIFXD MET FLM 1K OHM 13 1/8w
A13TL 08443-80001 TRANSFURMER :RF
A13T2 084 43=80001 TRANSFORMER2RF
AL3TPL 08443-00041 TEST POINT
Ai3Yl 0410-015%6 CRYSTAL 2 QUARTZ
1200-0770 SOCKET s CRYSTAL
Al4 0844360015 BUARD ASSY:SENSE AMPLIFIER
08443-60113 EXCHANGE SENSE AMPLIFIER ASSY
alaCl 0160-0163 CSEXD MY 0.033 UF 10% 2U0VOCH
Al4C2 G180-0116 C:FX0 ELECT 6.8 UF 10% 35VDCW
A14C3 0180-1743 CIFXD ELECT 0.1 UF 10% 35VDCH
Al4ls U180-1743 CIFXD ELECT G.1 UF 1C% 35VOCW
AL4CS 4160~1743 CIFXD ELECT Lol UF LCE 35VDCW
Al4Co VIBU~-02%1 CIFXD ELECT L.0 UF i0% 35VDCW
AlaiT JiBu—0291 CiEXu ELECT 140 UF i0% 35VDCW
AlalH D160-22048 CiFXu MICA 330 PF 5% 3GOVOCW
Alacy G180-1747 C2EXo ELECT Lb0 UF 2G% 15vDCw
A14C10 9180=-0291 C2FXD ELECT 1.0 UF 10% 35VDCW
ALGLRL 196 1-0200 DIDDE: SILICON 1D0 PIV 34
A14CK2 190 2-0049 DIDDE:BREAKDOWN 6.19Y 8%
A14CR3 190 2-3193 DIUDE BREAKDOWNIL13.3V 5%
Al6CR4 1884-0012 RECTAFIER:SILICON CONTRULLED 2N3528
A14CRS 196 2-0033 DIODE: BREAKDUSN 6.2V
Al4CR6 19610625 DIUDE:SILICUN 1O00MAZ1Y
AL4LRT 190 1-0025 DIODE: SILICON 100MAZLY
AL4CKE 190 1-0025 DIUDE: SILICGN LOOMA/ LV
AL4URY 190 1=-0UZn UIGDE:SILICON 100MA/ LY
AL4CR1G 196 1-u200 DIUDE:SILICON 100 PLV 34
A14CR11L 1884-0012 RECTIFIER:SILICUN CONTROLLED 2N3528
AL4UR1Z i Yy i-02ub CIOUE: SILICUN 1iD0 PIV 34
Ai4Ck13 190 1~320y UIUDE: SILICGN 1Du PIV 34
A146K14 1901=L20u DEULE:SILICON 135 PIV 34
araliia 19u l-uZzuu JIUDESSTLILUN LUU PLV 3A
aislkib 1Y901~=-u2y DiOuesSTLICGN 192 PIV 34
AL4CR1T 1902-3268 DIODE BREAKDDWNZ26.1V 5%
AlaCR18 1902-3256 DIODE: BREAKDOWN SILICUN 23.7v 5%
Al4Cr19 L9 2-004 8 DIUDE: BREAKDOWN .81V 5%
A1401 1854=0039 @sSI NPN

# See intraduction to this section for ordering information
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Section VI Model 8443A

Reference P
Designation & Part No Description # Note
AlaQZ i854-GG33 @3S1 NPN

Al4w3 1854~-0039 W@:SI NPN

Al4U4 1853-00620 Q3SI PNP{SELECTELD FROM 2N37G2)
Al405 i854~-0071 WiSi NPNISELECTED FROM ZN3704i
AlaQ6 1854-0071 WiSI NPN(SELECTED FRCM 2N3704)
AL4QT 1854-9071 Q:SI NPNISELECTED FROM 2N3704)
Al4aQs 1854~-G0T1 Q2SI NPN(SELECTED FRDOM ZN3704)
Al4aQy 1854~uGT1 Q:S51 NPNISELECTED FROM 2N3704)
Al4vlu 1854-0071 ST NPNISELECTED FROM 2N3704)
Alevld 1854~-0071 Wibl NPN(SELECTED FRUM 2ZN37C4)
Al4912 las4-0071 WS NPN(SELECTED FROM 2N37C4)
AL4ul 3 1654~G071 GSI NPN{SELELTED FROM ZN3704)
Alail 4 1854071 W3Sl NPN(SELECTED FROM ZN3T704)
Alalls 1854-0039 QzSI NPN

Al4Qle 1854-0071 Q2SI NPN(SELECTED FROM 2N37064)
ALl4G17 1854~-0221 Q2SI NPN(REPLACEABLE 8Y 2ZN4044)
Alagls 1854-0071 Qs3SI NPN(SELECTED FROM 2N3T704)
AlaG19 1854-0071 Q51 NPN(SELECTED FROM 2N3704)
AlaRl ubB 3—5115 R:FXD COMP 510 OHM 5% 1/74W
Al4R2 ’ GI57T-0199 RIFAD MET #LM 21.5K OHM 1% 1/88
Al4R3 u683~0275 R:FXD COMP 2.7 OHM 5% 1/4¥%
Al4R4 J68 31015 R2FXD COMP 100 UHM 5% 1/4W
Al4R5 J683~-5115 RIFXD COMP 510 OuM 53 1/48
Alaiké U6 3-1635 RIFXD COMP leK OHM 5% 1/4w
AlaRri 068 3-1G15 R3FXD COMP 100 OHM 5% 1/4wW
Al4RB 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8w
A14R2 0683-5123 RiFXD COMP 5100 OHM 5% 1 /44
AlaRlO ue8 31015 R:FXO COMP 100 DHM 5% 1/4W
AlaRlil 0683-5115 R:FXD COMP 510 OHM 5% 1/Lw
AL4RL? 075 7-0442 RIFXU MET FLM 10.0K 1% 1/84
Al4R13 C598-0084 R:FXD MET FLM 2.15K 1% 1/8W
Ai4Rla CGo98-0064 R:FXD MET FLM 2415K 1% 1/6W
AlaRLS Jb83-5115 REFXO COMP 510 OHM 5% 1/4w
AlaRrl s 068 3-6205 RSFXD CUMP 62 OHM SZ 1/4m
Al4arR17 G683~-1015 R:FXO CUMP 100 DHM SE 1/4W
Al4R)1 8 a7157-0428 RIFXD MET FLM 1.52K 1% 1/84W
Al4KLY Ub98-3409 RIFXD MET FLM Z.37K OHM 1% 1/2u
AL4RZO Go83-1125 RIFXD COMP 1100 QM 5% 1/44
AlaRkZl U6y8-QlBs RIFXD MET FLM 2,15 1% 1/84W
Ala4R2? 06830275 RIFXD COMP 2.7 UHM 5% 1/4#%
Al4R23 6698~31H9 R:FXD NET FLM 26.1K OHM 1% 1/8%
Al4RZ 4 0698-3151 RIFXD MET FLM 2.87K OHM 1% L/8W
Al4R2H 0683-3275 REFXD CUMP 2.7 OHM 5% 1/4w
Al4R26 0698~-3153 R2FXD MET FLM 3.83K 1% 1/8W
Al4R27 0698-3153 RIFXD MET FLM 3.83K 1% 1/84W
Al4R28B aT757-0199 RIFXD MET FLM 21.5K GHM 1% 1/84
Al14R2S d683~-6235 R2FXD COMP 62K OHM 5% 1/4w
Al4R30 d683-5145 R2FXO COMP 5100 OHM SI l/44

# See introdnction to this section for ordering information
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Section VI
Replaceable Parts

D‘ggg;‘;'t‘i"‘:l @ Part No. Description # Note

AlaR31 0683-1635 R:FXD COMP 16K DHM 53 1/4w

A 14R32 0757-0821 R:FXD MET FLM 1,21K OHM 1% 1/2W

Al4R33 0757-0418 R:FXD MET FLM 619 OHM 1% 1/8W
FACTORY SELECTED PART

AlaR34 (698=-3150 R3FXD MET FLM 2.37K OHM 1x 1/8W

Al4R35 0698-3155 RIFXD MET FLM 4.64K 13 1/BW

A14R36 0757-0442 R:FXD MET FLM 10.0K 13 1/8W

Al4R37 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W

Al4R38 0698-0084 ReFXD MET FLM 2,15k 1% 1/8w
FACTORY SELECTED PART

A14R39 07570442 R:FXD MET FLM 10.0K 1% 1/8w

A14R40 0683-4315 RIFXD COMP 430 0OHM 52 1/4u

Al4Ral 069 8-0083 R2FXD MET FLM 1.96K OHM 1% 1/8W

A14R42 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W

A14R43 0757-0428 RsFXAD MET FLM §,62¢ 12 1/8¢
FACTORY SELECTED PART

AlaRed . DT57-0442 RIFXD MET FLM 10.0K 13 1/84

Al4R45 0698-3150 R:FXD MET FLM 2,37K GHM 1% 1/84

Al4R40 0698-3155 RIFXD MET FLM 4.04K 13 L/8W

Al4wvad 06830275 R2FXD COMP Zo7 UHM 5% 1/44

Al4R48 0683-6235 RiFXD COMP 62K UHM 5% 1/4K

Alaray L698-3409 RaFXD MET FiM Z2.37K OHM 13 1/72Zw

AL4RSU 2160-2632 RIVAR FLM L00 OHM 10% LEN 1/2w

A14R51 0757-0421 RIFXD MET FLM 825 OHM 13 1/8w

Al4R52 0683-6205 R3IFXD COMP 62 OHM 5% L1/4W

A1l4R53 G683-5115 R:FXD COMP 510 OHM 5% 1/44

Al4S1 3101-1277 SWITCH:TOGGLE SPDT

AL4TP1 G360~1514 TERMINAL PIN2SQUARE

Al4TP2 0360-1514 TERMINAL PIN2SQUARE

Al4TP3 0360-1514 TERMINAL PIN:SQUARE

A14TP4 0360-1514 TERMINAL PINISQUARE

Al5 UB443-60014 BOARD ASSY:RECTIFIER

08443-60114 EXCHANGE RECTIFIER ASSY

Al5C1 01640-3043 C:FXD CER 2 X 0.005 UF 20% 250VAl

A15C2 0160-3043 C:FXD CER 2 X 0,005 UF 208 250VAC

Al5C3 0180-2212 C:FXD ELECT 10 UF +50-10% 450VDCW

AL5C4 0170-0040 C:FX0 MY 0.047 UF 103 200VDCH

A15C5 017 0-0040 C:FXD MY 0.047 UF 102 200VDCHW

alsco 0150=0496 C3FXD CER 0.05 UF +80~20% 1LO0VOCHW

AL5CT 0150-0U96 C:iFXO CER 0.05 Ur +80-20% 100VDCH

AISCH w150-00986 C:FXD CER 0.05 UF +80~20% 100VDCW

alscy G150-0096 CIFX3 CER 985 UF +80-203 100VDCH

&15C10 G160-0168 C3FXD MY 0.1 UF 102 200VDCW

A LSTRL 1901-3159 DIUDEsSILICON 0.75A 40GPIV

B15CK2 196 1-0159 DINDESSILICON 0.T54 400PIV

ALSCK3 1901-0i59 DIDDE:SILICON G.75Aa 4GOPIV

A15CR4 1901-0159 OIODE: STLICDN 0.75A 400PIV

A15CK5 1901-0200 DIVOE:SILICON 100 PIV 34

# See introduction to this section for ordering information
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Section VI Model 8443A
- Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Reference ¢ Part No. Description # Note
AJeS _nauun h
Al5CRo 190 1-0200 DIODE:SILICON 100 PIV 3A
ALSCRY 190 1-0200 DICDE:SILICDN 100 PIV 3a
A15CRE 1901-0200 DIODE:SILICON 100 PIV 3A
A15CRY 1901-0159 DIGDE: SILICON 0.75A 400PIV
ALBCR1G 1501-0155 CIODE:SILICON G.75A 400PIY
A15CR11 1961-002> DIODE: SILICON 100MA/Z LV
AI5GCR12 1562~0041 DIOUE:BKEAKDUWN 5.11V 5%
A15FL 2116-0004 FUSE:CARTRIDGE 1/4 AMP 250V
A15F2 2110-0061 FUSE:CARTRIDGE 1A 250V FAST-BLOW
pLSE3 2110-0uul FUSE:CARTRIUGE 1A 250V FAST~BLCW
AlSF4 211 0-00u2 FUSESCARTRIDGE 2 AMP 3 AG
BI5F5 21Lu=05ul FUSE:CARTRIUGE 1A 250V FAST-BLOW
415MP1 2 1u-ii269 CLIPIFUSE 0.250% DIA
w15MP2 2110-0269 CLIP:FUSE 0.250%" DIA
AloMP3 2110-0269 CLIP:FUSE 0.250" DiaA
ALSMP4 2110-0269 CLIP:FUSE 0.250" DIA
ALS5MPS 2110-0269 CLIP:FUSE G.250% DIA
ALSMPE 2110-0269 CLIP:FUSE 0.250% DIA
{ aAlsmev 2110-0269 CLIP:FUSE 0.250" DIA
ALSMPB 2110-0269 CLIPIFUSE 0.250" Dia
ALBMPY 2110-0269 CLIPZFUSE 0,250" DIA
AL5MPLU 2110-0269 CLIP:FUSE 0.250* DIa
Al5U1L 1854-0071 Q:SI NPNUSELECTED FROM 2ZN3704)
A15Q2 1854~0232 Q:SI NPN(SELECTED FROM 2N3440)
Al5C3 1854-0232 Q:SI NPN(SELECTED FRCM 2N3440)
1 asR1 0812-0012 R:FXD WW 18 OHM 5% 3w
ALBR? 0757-0063 R:FXD MET FLM 195K OHM 13 1/2W
A15R3 0757-0063 R:FXD MET FLM 196K OHM 1% 1/2w
Al5R4 V75 7-0063 R:FXD MET FLM 196K DHM 13 1/2w
AL3R5 LE83-162S RIFXD COMP 1000 OHM 5% 1L/4MW
AlSR& 075 1-0442 RzFXD MET FLM 10.0K 1% 1/8%
AL5R7 C683-i025 RIFXD CUMP 1000 OHM 5% L/4W
Al5R8 075 7-0855 RIFXD MET FLM 68.1K OHM 1% L/2w
AL5RS 0683-1045 REFXD COMP 100K OHMS 5% 1/4W
Al5R10 075 7-0442 RIFXD MET FLM 10.0K 1% 1/8W
Al5R11 0757-0214 R:FXD MET FLM 1.21K OHM 1% 1/8W
FACTORY SELECTED PART
AlBRLI2 GTaT-0442 R:FXD MET FLM 10.0K 1% 1/8W
A15R13 G683-1855 RIFXD COMP 1.8 MEGOHM 5% 1/4W
Alb 08443-60038 BOARD ASSY:SWITCH
Al7 08443-60036 BOARD ASSY:8CD
08443-20036 BOARD: BLANK PC
3101-0070 SWITCH: SLIDE
1251-6087 CONNECTURZFEMALE 50-PIN MINAT
Al8 08443-60016 BOARD ASSY2MUTHER
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Table 6-3. Parts Indexed by Reference Designation (Cont.)
Relerence & Part No Descrintion # nte
Designation ¥ * ORAApRIVER T i
38443~-20016 BOARD:2 8L ANK PL
Al8CL UlB0-2181 CIFXD ELECT 1300 UF +75-10% 50VDCH
Al8C2 4180-2290 C3FXD ELECT 2700 UF +75-10% 25VOCH
AldC3 J130-21 381 C:FXD ELECT 1300 UF +#75-10% 50VDCW
41804 G150-6050 C:FXD CER DISC 1000 PF +8u-20% LOCOVDCH
A1801 1854-0063 WiSI NPN
AL8G2 1854-0063 0:3SI NPN
A1803 18540063 Q:SI NPWN
AL8G4 18540063 9:SI NPN
A1805 1854-0324% G:SI NPN JEDEC TYPE 2N3739
A18R1 L 683-2005 R:FXU COMP 20 OHM 5% 1/4W
Algxr2 o811-l1666 RIFXD Wi 1.0 OHM 5% 2w
A18R3 GBl1-1666 R2FXD WW 1.0 OHM 5% 2W
AVBR% a8ll-1661 RIFXD WW 0.39 OHM 5% 24
AL1BHS 0811-1855 RIFXD Wi 1.0 OHM 5% 24
AlBRo 0683-3610 R:FXD COMP 360 OHM 5% L/4W
Alak7 CoB3=-2015 RIFAD COMP 200 OHM 5% 1/4wW
AlsRra £100-2886 "RIVAR AW 5K UHM 52 LIN 2W
A18RY 2100-2501 R:VAR wWW 2K OHM 20% LIN 1.5w
ALBRIG 210G-2729 R:VAR CERMET 2.5K OHE 203 LIN 2%
A18R1L1L 2160-2066 RIVAR COMP 2K UHM 20% LIN 1/2W
AlaRLZ 0757~0279 REFXD MET FLM 3.i6K OHM 1% 178w
A18R13 2100-2898 R3VAR CERMET 5K/50K OHM 202 LIN
A18XAL - 1251~1887 CONNEC TOKSPC 44 CONTACTSiZ K 223
A1EXAZ-
AlBXA4 NOT ASSIGNED
AloXAS 1251-1626 CUNNEC TORIPC (2 X 12) 24 CONTACT
Al8XAb 12%1-102é CONNECTOR2PC (2 X 12) 24 CONTACT
A18XAT 1251-1626 CGNNECTURIPC (2 X 12) 24 CONTACT
A1BXAB 1251-0472 CONNECTUR:PC 12 CUNTACTS
ALBXAY 1251-0472 CONNEC TURZPC 12 CONTACTS
Al8XALD 1251-0472 CONNECTORIPC 12 CONTACTS
Al8Xall 1251-0472 CUNNECTORZPC 12 CONTACTS
ALlBXAL2 1251-0472 CUNNECTOR:SPC 12 CUNTACTS
ALB8XAL3 1251-0472 CUNNECTUR2PC 12 CONTACTS
A18XAl4 1251-1626 CONNECTOR:PC (2 X 12) 24 CONTACT
AldXALS 1251-1626 CONNECTURZPL (2 X 12) 24 CONTACT
AlnXala 1251-20691 CONNELTORZPC (L X 15) 15 CONTACT
ALAXALT 1251-1887 CONNECTORSPC 44 CONTACTSI2 X 22)
: 1251-2366 CONNECTOR2R AND P 8 POSITIUNS
CHASSIS PARTS
05! 2140-0253 LAMP: INCANDESCENT 28V 0.030A
Ds2 2140-0253 LAMP: INCANDESCENT 28V 0,030A
FL1 9100-2878 FILTER~L INE 24
si 3101-1434 SWITCAISLIBE DPDT

# See introduction to this section for ordering information
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Section VI

Repl

aceable Part

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

DNaogionation
lesign,

Reference

@ Part No.

Description #

Note

Ti

G100-2884
084 43-60049

D08443~-60051
Ou443-69052
08443-60053
08443-60354
Gd443-0u055

UBa43-6U056
G8443-60057

rs o . a¥s 1 9]
UB8443-6G058

G8443-60059
38443-60000

06443-60061
U6443-60C62
(8443-60003
UB443-60064

337u-0084

1251-0198
1251-2357
1251-23464
1251-2400
1400-0084

1450-0153
1450-0157
1450~-0493
149G~-0030
HU4u-D212

5060-0G216

B4 43~00024
08443-006025
0844300026
UR&43-20004

Jd443-40001

Q8L u -GN LE

P ol e e ¥ AV RS

08553-60€3
YUB443-G0043

TRANSFURMER:IPOWER
CABLE ASSYZINTERCONNECTION

CaBLE ASSY:TIME BASE INPUT
CABLE ASSYIBLANK CONTROL
CABLE ASSY:SCAN CONTROL

CABLE ASSY:SECUND LOCAL OSCILLATGR
CABLE ASSY:THIRD LOCAL OSLILLATOR

CABLE ASSY:TRIGGER GENERATDR COUNTER
CABLE ASSY:RFe VIULET

CABLE ASSY:iRF, GREEW

CABLE ASSY:l MWHZ INPUT

CABLE ASSY:l MHZ UUTPUT

CABLE ASSYZIEXT INPUT

CABLE ASSY:ATTENUATOR INPUT

CABLE ASSY:IFIRST LOGCAL UOSCILLATOR
CABLE ASSY

MISCELLANEOUS
KNOB:RUUND BLK 5/8 DIA

CUNNEC TOR:2P C 12 CONTACT

CONNEC TURIAC POWER 3 MALE CONTACTS
CONNECTORIR AND P 8 PGSITIONS
CONNECTOR3IPC (2 X 15) 30 CONTACT
FUSEHOLOERZEXTRACTOR POST TYPE

LAMPHOLDER:FUR T-1 SERIES
LENS :LAMPHOLDER
LENS:PLASTIC

STAND:TILT
COUPLER2BAKELITE

BRACKET3 JOINING KIT
DIAL KNOB ASSY:BTENS™
DIAL KNOB ASSY:BUNITSH
DIAL KNOB ASSY:®TENTHS®
SHAFT: ATTENUATOR KNOB

WINDUW: COUNTER

CUVER, SERIES HEGULATOR

=
BLUFIRF SCHRACS NEUuem

CAPACITUR ASSY
CUVERs PUWER SUPPLY
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Model 8443A Section VI
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Replaceable Parts

Table 6-4. Parts Indexed by HP Part Number

@& Part No. Description # Mir. Mfr. Part No. TQ
0121-0036 C:VAR LER 5.5-18 pF 2848C [ 0121-0036 %
0121-C059 CsVAR CER 2-8 PF 300VDCHW 28480 | 0121-G0S9 3
0121-0105 LsVAR CER 9-35% PF NPO 268480 | 0121-01058 1
0l2i-Ga4d C:iVAR CER 4.5-20 PF 160VDLW N750 28480 [ 0121-044%06 i
0122-0049 DIGDE TUNING:90 PF 10Z% 28480 | 01220049 1
Gi12Z2-0265 CIVOLTAGE VAR 6.8 PF 5% 04713 | SHV 389-285 i
0150=-0011 C2FXD TI 1.5 PF 208 S500VDCH 78488 | TYPE GA 1
0150-0050 C3FXD CER DISC 1000 PF +80-20% 1000VDCHW 56289 | CO6T8BL02EL1Q02ZEL9-CDH 30
gL156-0096 CEFXD CER D405 UF +80-Z0% 100VDCW 91418 | TA 8
0160-Ul45 C2FXD MICA 8ZPF 2% 100VDCwH 04062 | KDM15EB20GHS 1
0L60-0157 CFXD MY 0.0047 UF 10Z 200VDCW 56289 | 192P47292-PT5 1
0160-G1l63 CSFXD MY 0.033 UF 108 200VDCH 56289 | 192P33392-PT5 1
Gl160-0168 C2FXD MY 0.1 UF 10% 200VDCW 2848GC | 0160-0168 1
a160~-07738 C3FXD CER 56 PF 10 500VDCH 01121 | Fsas 1
0160~-0949 LiFXu MICA 68 PF 5% 28480 | 01600949 1
0160-2013 CFXD MICA 39 PF 5% 04062 | KDM1S5E390438 2
Ni6a-2016 C3FXD MICA 62 PF 5& 500VDCH 54062 | RDM15E£62045S 2
D160=20U55 LIFXD CER 0,01 UF +#80-20% 100VDCH 91418 | 1A 16
G160=-2139 L2FXD LER 220 PF +80-20% 1L000VDCH Gl4els | TYPE B 10
UisGd~-2140 CsFAD CER 470 PF +80-20% 100DVDCHW S5lalé | TYPE B 9
O160~-2142 C:FXD CER 1500 PF +100-0% S00VDCH 91418 | TYPE SM 1
01602143 C2FXD CER 20600 PF +80-20% 1000VDCHW S1418 | TYPE 8 3
0160-2145 C:FXD CER 5000 PF +80-20Z 100VDCHW 91418 | 1A 12
0160-2201 C:FXD MICA 51 PF 5% 72136 | RDM1SESL0JLIC 1
0160-2204 CFXp MICA 100OPF 5% 72136 | RDM1SFID1J3C 4
G160-22038 C2FXD MICA 330 PF 5% 300VDCwW 28480 | 0160-2208 1
0160~2218 CsFXD MICA 1000 PF 5& 28480 | 0160-2218 1
0160-2229 CeFEXD MICA 3000 PF 52 28480 | 0160-2229 1
OléG—EZQZ (L 2FXD CER 3.9%0.25 PF 500VDCW 72982 | 301-NP0O-3.9 PF 1
0160-225 C2FXD CER 7.5%0.25 PF 500VDCW 12982 | 301-000-COH0O~-759C 3
0160-2257 C:FXD CER 10 PF 5% 500VDCW 72982 | 301-000-CCHC-100y 1
Gl6G-2258 CsFXD LEK 11 PF 5% 500VDCH 72982 | 301-000-COGO-1104J 4
016G-22610 LerXD CER 13 PF 5% 50uvDCwW 12982 | 301-000-CDGD 130J 1
GloG—-2307 CiFXU RILA 47 PF 5% 28480 § 0160-2307 1
3168-2327 LaiFxu CER L0000 PF 208 100VDCH 96733 | b104BX102M 10
0160-2362 GiFXU MICA 140 PF 24 300VUCHW 04062 | RDM15FL 41633 1
U16u—-293G C3FXu CER Qeul UF +#80-20% 1L00OVDCH 91418 | TA 6
G164G-3Ush LiFXKU CER 5000 Pr +#380-20% 200VDCw 28486C | 0160-3036 2
Dlol-34 3 LifFxi CEK 2 X 0.005 UF 208 250VAC 56289 | 29C14TA-CDH 2
0160~ 4060 CIrXD CER Da1 UF 2u& 25VDCk 56255 | 3C42A-CML 3
Dlo1-4425 LearX) CER 33 PF 53 S500VDLW 72982 | 321 -000-R26-330Jd 1
Oloid~-3453 C:FXD CER 0.05 UF +#80-20% 100VDCW 56289 | CO23A101L5032E15-C0H 1
0176-0040 CsFXD MY 0.047 JF 10% 200VOCH 5628 | 192P47392-PTS 2
0180~-0G98 C:FXD ELECT 10U UF 20% ZOVDCOwW 56289 | 150D107X002082~DYS 1
0180~-01146 C3FAD BELECT o8 UF 108 35VDCK 28480 | 0180-Gi1le 5
0180-0137 C:FXD ELELCT 100 UF 20% 10VDCwW 56289 | 150D107XD010R2~-DYS 1
0180-01o0 C2FX0 ELECT 22 UF 208 35V0CwW 28480 | O180-0160 1
0180-3197 C2FXD ELECT 2.2 UF 10% 20VDCW 5628 | 150D225X9020A2-DYS 12
0183-36229 CeFXD ELECT 33 UF 108 10VLCH 2848C | 0180-0229 1
0180-0291 CEFXD ELECT 1.0 UF 10#% 35VDONW 56289 | 150D0105X9035A2-DYS 3
0160-0376 C2FXD ELECT 0.47 UF 10% 35VDCk 28480 | 6180-0376 6
U180-1735 C2FXD ELECT 0.22 UF 10% 35VDCW 28480 | 0180-1735 2
01801743 C2EXD ELECT U.1 UF 10% 35VDCHK 56289 | 150D104X903542-DYS 4
N180-1747 CeFXD ELECT 150 UF 203 15VOCH 28480 | 0180-1747 1
018u-2181 CesFXD BELECT 1300 UF +75-1D% 50VDCwW 56289 | 3601326050AA2A-DUB 2

# See introduction to this section for ordering information
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Section VI Model 8443A
Replaceable Parts
Table 6-4. Parts Indexed by HP Part Number (Cont.)

¢ Part No, Description # Mfr. Mfr, Part No. TQ
0180-7212 C:Fl ELECT 10 UF +50-10% 450VDCK 56285 | 39D 106F 450FL4~DSB 1
01R0-2290 C3FXD ELECT 2700 UF +75-10% 25VDCW 56289 | 3602726025AA2A~-DQ8B 1
0360~-1514 TERMINAL PIN:SQUARE 28480 | 0380-1514 4
0376-0084 KNOBIRUUND BLK 5/8 " DIA 28480 | 0370~-0084 2
G400=-L0U% GRUMMETSVINYL FITS 1/4"™ DIA HDLE 01538 | 6250 )
04 10=0196 CRYSTALIQUARTZ 28480 | 0410-019s 1
06830275 KIFXD CUMP 2.7 OHM 5% 1/4W 01121 | CB 2765 4
06d3~1005 R:FXD COMP 10 OHM 5% 1/4W o11zi [ ce 1005 3
06&3-10LS RIFXD COMP 100 OHM 53 1/4W 01121 [CB 1815 4
C683-1025 REFXD CUMP 1000 UHM 5% 1/4w 01121 [ C8 1025 13
0063~1045 RIFXD COMP LOOK OHMS 5% 174w 01121 [€B 1045 3
0683-1125 RIFXL COMP 1100 OHM 5% 1/44 ol121 | C8 1125 1
0683-1135 RIFXD COMP 11K OHM 5% 1/4W 01121 [ CB 1135 5
C6B3-1315 REIFXD COMP 13G OHM 5% L1/4wW 0iizi | CB 1315 3
0683-1565 R:FXD COMP 15 MEGOHM 5% 1/4wW 01121 [ CB 1565 1
Gb83~1 635 REFXD COMP 16K GHM 5% 174w 01121 | (8B 1635 2
C6E3~1855 RIFXD CUMP 1.8 MEGUHM 5% L1/4W 01121 {C8 1855 1
0683-2005 R2FXD COMP 20 OHM 5% 1/4w cli21l [ CB 2005 i
Go83-2G15 RIFXD COMP 200 OHM 5% 1/4W 01121 [LB 2015 1
Co83-3025 RIFXD COMP 30u0 DHM 5% L1/4W 01121 | CB 3025 7
C603-30L35 RIFAD CLMP 30K GHM 5% 1/74W 01121 {C8 3035 1
La83-3615 REFAD CUMP 360 DHM 5% 1/4wW 1121 | cB 3615 1
0683-4315 REFXD COGMP 430 GHM 5% 1/4W 01121 | C8 4315 1
0683~5115 RIFXD COMP 510 OHM 5% 1/4W 01121 {C8 5115 5
0683-5125 RIFXD COMP 5100 OHM 5% 1/4w 01121 {CB 5125 3
0683-513% RIFXD COMP 51K OHM 5% L/4W 01121 [ cB 5135 1
0683-6265 RIFXD COMP 62 UHM 5% L/4M 01121 | CB 8205 2
0683-6225 R3FXD COMP 6200 OHM 5% 1/4w 01121 | cB 6225 1
0683-6235 R:FXD COMP 62K OHM 58 1/4w 01121 | cB 6235 2
0653-6825 R3FXD COMP 6800 UHM 5% 1/4W o1121 [ C8 6B25 s
0683-7525 R3FXD COMP 7500 OHM 53 1/4w ‘o1iz2i | cB 7525 1
0658-0082 REFXD MET FLM 464 OHM 1% 1/8W 14674 | C4 1
0658-008 3 RIFXD MET FLM 1.95K DHM 12 1/8u 14674 | C4 5
0658-0084 RIFXD MET, FLM 2.15K 1% 1/8W 14674 | C4 s
06$8-0085 R2FXD MET FLM 2.61K OHM 13 1/8W 14674 | C4 3
0698-3150 RIFXD MET FLM 2.37K OHM 1% 1/8W 28480 | 069B-3150 2
06958-3151 RIFXD MET FLM 2.87K OHM 1% 1/8W 28480 | 0698-3151 3
0698-3153 RIFXS MET Fid 3.834 12 1/8H ©1537 | MEF-1710-32 A
C698-3155 R2FXD MET FLM 4.64K 1% 1/8u 91637 | MFF-1/10-32 5
0698-3156 RIFXUD MET FLM 26.1K GHM 1% 1/84 75042 | CEA 1
G698-3260 R2FXD MET FLM 464K DHM 12 1/8W 91637 | CMF-1710~32 1
0698-3334 R3FXD MET FLM 178 OHM 13 1/2W 28480 | 0698-3334 1
G658-3401 REFXD MET FLM 215 OHM 12 1/2w 28480 | 0698~3401 i
0698-340Y R2FXD MET FLM 2.37K GHM 1% 1/2v 28480 | 0698~3409 2
N6ESE~3428 REFXD MET FLM 1447 UHM 13 1/8k 28480 | 0698-3428 2
0698-3426 R:FXD MET FLM 19.6 OHM 1% 1/8W 28480 | 0698-3429 4
0668-3431 R2FXD MET FLM 23.7 OHM 12 1/8W 28480 | 0698~3431 2
0698-3433 R2FXD MET FLM 28.7 OHM 13 1/6W 28480 | 0698~3433 1
0698-3434 :EXD MET FLM 34.5 OHM 1% 1/8s 28480 | 0698~3434 2
0698~3435 RiFXO MET FLM 38.3 OHM 1% 1/84W 1637 | MFE-1/2-10 3
0698-3437 K3FXD MET FLM 133 OHM 1% 1/8BW 91637 | MF~1/2~32 1
0698-3438 R3FXD MET FLM 147 OHM 1% 1/8W 28480 | 0698-3438 2
065$8-3441 RIFXD MET FLM 215 OHM 1% 1/8W 91637 | MF-1/10-32 7
0698-3443 R2FXD MET FLM 287 OHM 1% 1/8u 91637 | MF~1/10-32 2
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Model 8443A Section VI
Replaceable Parts
Table 6-4. Parts Indexed by HP Part Number (Cont.)

& Part No. Description # Mfr. Mfr. Part No. TQ
Go98-3444% ReFXiD MET FLM 316 OHM 13 1/8w 28480 | 0698~3444 3
0658-3452 REFXD MET FLM 147K UHM 1% 1/8%W 28480 | 6698-3452 1
0698-7222 HIFXD FLM 261 OHM 2& 1/8m 28480 | 0698-7222 1
0656-7229 RIFXD FLM 511 OHM 24 L/8W 28480 | 0698-7229 2
$6498-7230 ﬁ:FXD FLM 1K OHM 22 1/8W 28485 | 3693-7236 3
0659~GGO 1 REFXD COMP Z7 OHM 103 1L/72W 1121 [ EB 2761 H
0727-G005 RIFXD DEPC 5.77 UHM 1/23% L1/2W 28480 | 0727-0005 i
0727~-006u3d R3FXD LEPC 11.61 OHM 1728 1/2W 28480 | 0727-6008 1
U727-0010 RIFXD DEPC 1iT.61 OHM 1728 i72v 28480 | 0T27-0010 3
S1271-G028 RaEXU DEPC 53.3 OHM 1728 L/2u 28480 | 0727-0028 6
GT27-0034 RIFXD DEPC 6111 OHM 1/23 1/72W 28480 | 3T727-0034 2
GI27-0G37 K3FXD DEPC 71416 OHM 1/2% 172w 28480 | 0727-0037 i
G727-00G42 ReFXD DEPC 96425 UHM L/72% 1/2W 28480 | 0727-0042 2
G727-0062 REFXD LEPL 247.5 UHM 1/2% 1/24W 28480 | 0727-0062 L
07270064 R2FXD LEPC 2924 OHM 1/72% 1/2¥% 28480 | 0727-0064 4
D727=-0uT74 KIFXD LEPC 436 UHM L/72% 1/2w 2848G | 0727-0074 2
3727=0091 R:FXu DEPC 790 OHM 1/2% L/2W 28480 | 6727-0091 3
Q727-1194 REFXD DePC B70 OHM L/24 1/2w 25480 | C727-CL94 2
GT127-u379 K2tXU DEPL l4b.2 UHM 1/22 1/2w 26436 | 5727-C379 1
CIST-C086 3 R3FXi MET FLM 196K UOHM 1% L/Z2w 28480 | 0T T7-0063 3
GY57-G015%59 REFXD MET FLM 13090 OHM 13 i/2W 28438 | 3157-0159 2
L9 1-0180 KIFAD MET FLMA 3l.6 UHM 1 L/8w 284892 | L 157-7180 1
£157-0199 RIFXU MET FLM 21.5K OHM 13 1/8W 14674 | C4 6
B7I571-6274 KeFXL MET FLM 1.21K UHM 1% 1/8# 2848C | 0151-4274 2
Q7157-021¢6 K2FXD MET FLM 61.9 UAM 13 1/8% 2848C | 07570276 3
QIBT-0279 K2FXD MET FLM 3.16K OHM 1% 1/8w 14674 | C4 7

RIFXD MET FLM 1K OHM 13 1/8W 14674 | C4 5

RIFXD MET FLM Q. 09K UMM 12 1/84W 14674 | C4 2

KIFXGC MET FLM 13.3K UHM 1% 1/8W 28480 | 0757-06289 1
0757-0346 R3FXD MET FLM 16 uHM 14 1/8w 2848C | 0757-C346 3
0157-0394 KIFAD MET FLM 51l UHM 12 1/78+W 1%674 | C4 [
Q727-0395 WiFXU MET FLM 56,2 OHM 1% 1/3W 01295 | MC550 2
MTH7—0397 RaFKlL MET FLM oBei UrdM 14 L/78w 28488 | 0757-9397 2
OTo7-0498 KEFXU MeT FLM 75 UHM 13 1/78W 2648C | o757-C398 3
3THT—-0 401 REEFXD MET Fum 100 UHM L& 1768w la674 | L4 6
CTn1-0493 WIFXD MET FLM 121 OnM 13 1/8w 14674 | C4 1
O757=L400 KIFXi McT FLM 162 OnM 1% 1/6w 2848L | 2757-0G405 2
3757-0%16 RIFAL MET rit 511 GHM 18 175w 14674 | Lo 10
GIbT=0417 KiFXu #eT FiM 562 UHM 12 1/3a 14674 | C& 4
GFnl-ialb RaFXD sET FLM ol9 Urv 1LE 1/38w lasT4 | L4 1
GinT=u4ld Rierky MET FLM 081 GHM 132 173w la674 | 4 1
0757 ~5al i wibXu MET FLM 750 udv L& L/ow 14074 | L4 5
UTHT=0421 REFXD MET FLM 3825 utiM 1% 1/8w 28480 | 9757-0441 2
Q19T -0427 RaFXU MET FLM 909 OHM 1& 1/8W 28480 | D757-0422 1
0757-G428 Ret-Xis MET FLm l.62K 14 1/&M 14674 | C4a 3
0157-0G438 R3FXD MET FLM 5.11K 1% 1/8w 14674 | C4 16
0757=0440 RIFXD MET FLM 7.50K 13 1/8w 14674 | C4 2
G757-044 2 K3FAD MET FLM 10.0K 1% 1/8W 14674 | C4 21
0757-0458 R2FXD MET FLM 51.iK UHM 1% 1/8BW 91637 | MF-1/106-32 3
Gi157-045% KIFXD MET FLM 56.2 UHM 1% 1/8w« 91637 | MF-1/10-32 1
0757-G8LH KIFXU MET FLM 562 OHM 13 1/2w 28480 ] 0757-0815 2
0757-0421 ReFX1 MET FLM 1.721K UHM 12 1/24W 28480 | UI57-0821 1
CT9i-0H825 K2bXi MET FLM 68B.1K UHM 1% 1/7¢<W 2648C | DT157-0855 i
GIs7-1061 KIFXU MET FLM 56,2 Odd 12 1/2W 2348C | ¢T57-1001 1

# See introduction to this section for ordering information
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¢» Part No. Description # Mfr. Mfr. Part No TQ
{757=10aU RIFXuU el FLM 196 OHM L4 1/7¢W 26480 | 3T5T7-1060 i
A1HT-1692 R:FXD MET FLM 287 OHM 1% 1/2wW 28480 [ 0157-1092 1
CTal-1094 RIFXU MET FLM 1.47K UHM 1% 1/78W Za483 | L15T-1094 i
O6il-16614 RIFAD wa Ua39 UHM 58 2w Zo48U |0BLL-1661 i
Gbll-loos haF XU Wb L) GHM 5% 2w 28484 | GBLL-1666 3
Guis-uGi2 Karki ww 18 GHM 5% 3W Srh8d | GBLz-0712 1
CI96L-COT T USCILLATUR-CRYSTAL AS5Y2 1.0 MHZ 28480 | 0960-0079 1
12G3-0405% SOCKETITUBE FOR 5700 SERIES 83594 | 5K 207 8
L200-LTT8 SUCKET sURYSTAL 91506 | 80GD-AG-26 1
12500835 LOGNNECTORZRF PL MOUNT 58291 | 50-051-0000 1
1250-11995 CONNECTURSRF SUB-MINIATURE SERIES 98291 | 52-053-0000 11
1251-6487 CUNNECTURSFEMALE 50-P IN MINAT 28480 | 1251-0087 1
1251-031948 CONNECTURIP L 12 CUNTALT 28480 | 1251-0198 1
1251-04172 CONNECTURZIPC 12 CONTALTS 71785 | 252-06-30-300 [
1281-195%6 CUNNELTURZSINGLE CUNTACLT 0G779 | 2-330808-8 1
1281-1626 COUNNELTOR:PC (2 X 121 24 CONTACLTY 71785 | 252—12-30-300 5
1251-1887 CONNECTOR:ZPC 44 CUNTACTS(2 X 22) 71785 | 252-22-30-340 2
1281-20u91 CENNECTOR:PC (1 X 15) 15 CUNTALT 95354 | 176-111-05 1
1251-2357 CUNNECTORIAC PUWER 3 MALE CONTACTS 82389 | EAC-301 1
1751-2366 CONNELTORIR AND P 8 PUSITIONS 71468 | DCM 8wBS 2
1281-2400 LONNECTORIPL (2 X 15) 30 LONTACLT 11453 | 610~093-15 1
1400-u0B4 FUSEHULDERZEX TRACTOR PUOST TYPE 19515 | 342014 1
| 1450-G153 LAMPHOLDERZFUR T-1 SERIES 08717 | 102SR 2
1450-031517 LENS: LAMPHOLUER OET1T | L32XX—W 1
1450-0149 3 LENSsPLASTIC 28480 | 1450—-0493 1
149u-003¢ STANDsTILT 28480 | 1490-0030 i
1826-054 LLaTTL QUAD 2-INPUT NAND GATE 01295 | SN4342 2
1820-0077 IC:TTL DUAL L FF (LATCH) 01295 | SN4354 1
1826~01092 INTEGRATED CIRCUIT:DECODER-DIVIDER 28480 | 1820-0092 7
182C-01u1 INTEGRATED CIRCUITSUIFFERENTIAL AMPL 04713 | MC1034P 1
1820-01u2 INTEGRATED CIRCULIT:J-K FLIP FLOP 04713 | MC1013P 4
1820-1116 1Cz24-0iT BUFF STURE GATED JUTS 28480 | 1820-0116 7
L820-9117 INTEGRATED CIRLUIT 284860 | 18200117 i
1820-0119 INTEGRATED CIRCUIT 28480 | 1820-0119 5
1820-0174 INTEGRATED CIRCUITITIL HEX INVERTER 31295 | SNB8199 1
1820-0267 INTEGRATED CIRCUIT:PUWER AMPL. 28480 | 18200267 1
1820-3215 INTEGRATED CIRCUIT:OIGITAL 04713 | SC 7823PK i
1820~-G304 ICSTTL J-K MASTER-SLAVE 01295 | SN44te4s 2
182004013 INTEGRATED CLRCULT:SPRE~AMP 2848C | 1820-0403 1
LB2C-i4l2 INTEGRATED CLRUCULT:ECADE DIVIDER 28480 | 1820-0412 5
18530018 WiSL PNPUSELECTEU FRUM 2N4260) 28480 | 1853-0018 1
18530020 UiST PNP{SELECTEL FRUM 2N3702) 28450 | 1853—-0020 9
185 3= 034 Wbl PRPLSELECTED FROM 2N3251) 28450 | 1853-G034 i
1853-008Y QsSI PNP C7263 | 2N49LT7 1
1854-0019 VaS51 NPN(SELECTED FRUOM 2N236%) 28480 | 1854—-0019 4
18%4-0uG22 Q251 NPN 07263 | S17843 4
18954—-0023 Q2SI NPNUSELECTEU FRUM 2N2484) 28480 | 1854—0023 1
1854-04039 QaSI NPN 04713 | 2N3053 4
18540003 @251 NPN 04713 | 2N3055 4
18540071 Q3SI NPN(SELECTED FRUM 2N3704) 28480 | 1854~-0Q071 ag
1854-0221 D:SI NPN(REPLACEABLE BY 2N4044) 28480 | 1854-0221 4
1854-0232 03SI NPN(SELECTEQD FROM 2N3440) 28480 | 1854-0232 2
1854=-02417 Q2SI NPN 28480 | 18540247 3
1854-0324 Q:SI NPN JEDEC TYPE 2N3739 04713 1 2N3739 1
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Table 6-4. Parts Indexed by HP Part Number (Cont.)

& Part No. Description # Mir. Mfr. Part No. TQ
1854-13245 G:SI NPN 02735 | 285179 7
1884-G012 RECTIFLERSSILICON CUNTROLLED 2N3528 02735 | 2N3528 2
L90L-602% DINDE:STLICON 1O0MA/ZLYV 07263 | FD 2387 30
igl1-u039 LITADEzSILICON 200MA 50V 2848¢C 1 1901-0039 2
15C1-0047 VILUDE JUNCTIUGN:SILICON 20PIV 28480 | LS61-0047 [
LaGE -5 0 DIOBESSILICUN 75V 14433 | S27¢ 4
19¢1-9159 ODIODE:SILICON 0.75A «00PIV 04713 | SRL358-4 7
1801-G179 DIGDE:SILICUN 15KV 28480 | 1961-0179 2
1S0L=0200 DIUBE:SILICON 100 PIV 3A 02735 | 184958 ii
15401-0518 D1UDE:HOT CARRIER 28480 | 1901-0518 3
iSGs-0033 DIODEIBRCARDUWN G2V Ga4713 | IN823 i
19620041 DIODE:BREAKDUNN 5.11V 5% 04713 | SZ10939-9B 1
1902-0048 DIGDE sBREAKDUWN 6.81V 5% 04713 | SZ10939~134 3
1902-00U49 DIODE:BREAKDUWN 6,197 53 04713 | SZ10939-122 1
1542—-0518 UIUDE BREAKDUWN:ZS.11lV 28480 | 1902-0518 1
1902-31:74 DIGDE BREAKDUWNZIZBTV 53 28480 | 1902-3024 1
19G2-3104 DIODE BREAKDOWN:IS5.62V 5% 28480 | 1902-3104 2
19G2—-3139 DIUDE: BREAKDOKN 825V 53 04713 | S116939-158 2
1907-3193 VIUDE OBREAKDURNIL3.3V 5% 28480 | 1902-3193 i
1907-32506 D10DEsBREAKDUWN SILICUN 23.7V 5% 28480 | 1902-3256 1
1902—3268 DIVDE BREAKDOWNI26.1V 5% 28480 | 1902-3268 2
191L-0G1Le 1 IGDE s GERMANIUM LOOMA/0 .85V 60PIV 92332 | D23s61 5
1STu-Cu42 TUBEsNUMERICAL INDICATUR 83594 | B~5750~S 16
ZHLu-1758 HIVAR we 1K UHM 5% TYPE V 1W 2848C | 2100-1758 1
ZiLu-2066 RIVAR COMP 2K OHM 20Z LIN 1l/2w 2848 | 210U-20606 1
21li-248Y9 KIVAR FLM 5K OHM 1D& LIN l/72W 28480 | 210U-2489 1
21C6-2501 KSVAR WW 2K UHM 20% LIN 1.5W 2848¢C | 2100-2501 1
2100-2517 RIVAR FiLM 50K UHM 108 LIN 1/2W 28480 | 2100-2517 1
2168-2632 RIVAR FLM 10U OHM 10% LIN Ll/2W 28480 | 2100-2632 1
2100-2729 RIVAR CERMET 2.5 OHM 20% LIN 24 28480 | 2100-2729 1
21GU-2886 RIVAR Wi 5K UHM 5% LIN 2w 28480 | 2100-2886 1
21G0-2898 R:VAR CERMET 5K/50K OHM 203 LIN 28480 | 2100-2898 1
211¢0~00ul FUSEzCARTRIDGE 1A 250V FAST-BLOW 71400 | AGC-1 3
21 10-06G2 FUSEZLCARTRIDGE 2 AMP 3 AG 75915 | 312.002 1
2110-0004 FUSEZCARTRIDGE 174 aAMP 250V 75915 | 3AG/CAT. 312.250 1
21 1u=G269 CLIPIFUSE 0.250% DiA 91506 | 6008-32(N i0
2144~-3253 LAMP s INCANDESCENT 28V 0.030A 08717 | FB38 2
3101-uG70 SRITCHISLIDE 75727 | 6126 i
3101-1213 SWITCH:TOGGLE SUB-MINIATUKE S$67G7 | T-8001 1
3101-1234 SalTCH:SLIOE DPDT 82389 | 11A-1242 1
3iGL-1277 SKITCH:TOGLE SPDT $%707 | T-8003 1
Sila=321 2 LOUPLERZBAKELITE 28480 | H040-0212 2
3064G-(7216 BRACKETsJOINING KIT Z848C | 5060-GZ216 i
10U-3346 COLLIFXD 0405 UH 204 3619€ | H-10886 1
Jleu—-1610 COIL:MULDED CHOKE O.135 UH 20% 28480 | 91006~-1610 2
910h-1611 CCIL:FXD 022 UH 203 28480 | 9100-1611 4
9100-1612 COLLIrXD RF U33 Ud 20% 28480 | 9100-1612 3
YluOh—-1o6lo CCIL/UVHOKE 1.50 UH 10% $980C | 1537-16 [
91L0-1618 COLLSMULDED CHOKE 5.606 UH 28480 | 9100-1618 1
JUHG-1622 COIL/CHOKE 24.9 UH 5% 28480 | 9100-1622 i
91CG~-1623 CUIL/CHOKE 27 uH 5% 28480 | 9100-1623 1
G1OU-1649 CUIL/CHOKE 47.0 UH 5% 28480 | 9100—-1629 [
YiLu-16340 COLL/CHOKE 51.0 UH 5% 26480 | 9100-1630 1
Gli:H-1643 COIL/CHOKE 300 UH 5% 28480 | 9100-1643 2

# See introduction to this section for ordering information
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91G0-2247 CUILIFXD RF 0410 UH 10% 2848C | 9100-2247 5
9luN=-2248 CUOIL/CHOKE 0412 UH 103 82142 | 09-4416-2K 1
91u0-2878 FILTER-LINE 2A 0%245 | F-12628 1
91LG=-2886 TRANSFURMER 2 PONER 2848C | 91G0—-2886 1
9100=-3101 LUILIVAR 0.142 TUO 0.158 UH 71279 | CDLD4LO3-2 1
Y1u0-3102 COILSVAR l.42 TU 1.5 UH 71275 | CoD4003-8 1
CERVIVES N RV ) LOLLsVar 42.u TU 51.5 UH 71275 | CDU4CH3-18 1
G140 -Gi151 LCULLSFXD 400 UH 28458 | 9140-0051 1
SL«U=0096 CUOILsFXD RF 1 UH 28489 | 9140—-0096 b
9140-ulll COIL:FXo RF 10 UH 28480 | 9140-011k 1
9140-0129 COIL:FXD RF 220 UH 28480 | 9140-0129 L
Glau-0lal COIL:FrXD RF (.68 UH 28480 | 9140—-Cl4al 2
G140 144 COLLSFXU RF 4«7 UH 28480 | 9140—-0144 3
9140-0158 COLLSFXAD RF 1 URH 104 $S$8GC | 1D25-20 7
0844 3=G300Y COVER:TOP COUNTER BUX 2848C | 08443-00009 1
0844 3-00016 BRALKET sRETAINING 2848C | 98443-00016 1
D44 3-00024 DIAL KNGB ASSY:I“TENS® 2848C | 08443-00024 1
Cu443-00025 VIAL KNUB ASSYIMUNITSY 2848C | 08443-00025 1
4 DIAL KNOB ASSY:PTENTHS® 28480 | 08443-00026 1

0844 3-00041 TEST PUINT 28480 | 08443-00041 9
CH443-00042 LOUNTER 80X 2848C | 08443-00042 1
0844 3-00043 CUGVERs PUWER SUPPLY 28480 | OB443-00043 1
G844 3-0GC 44 GUIDE: CONNECT Ur BCARD 2848C | U8443-00044 1
(844 3-000406 CUVER. SERIES REGULATOR 28480 | U8443-3004%6 i
Ct443=20004 SHAFTIATTENUATOR KNOB 2848C | 0B443-20004 2
Q844 3-20016 BOARDIBLANK PC 2848 | uB443-25016 1
wB443-260171 SUARU SBLANK PO 28438C | 58443-20017 1
O8443-20010 BOARD 2 BLANK PC 2548C | UB443~-20J18 1
Gaaa 3—200ly pUARD islLANK PO 2648l | L8443-23019 i
w4 3200620 BUARD 2 BLANK PC 20437 | 844320020 1
UB4A4 3-20021 3OARUIBLANK PO 2345% | CB443-20021 1
G844 3-20022 sUARD 2 BLANK PC 2848D | 08443-2D022 i
G8443-20023 BUARD:BLANK PC 2848C | 08443-20023 1
0844 3-20024 BUARD BLANK PC 28480 | 08443-20024 1
(844 3=20025 SUARDIBLANK PO 2848C | 0B443-20525 1
Cu4aa3-20026 B UARD S BLANK PC 28480 | UB443-20026 L
GB443-21:033 BUARDssLANK PC 28480 | G8443-205033 1
0844 3-200034 BUARU 2 8LANK #C 2848C | 0844320034 1
0B44 3— 2035 BUARD I BLANK PO 28480 | 38443-20035 1
(844 3-200%06 BUARD S BLANK PC 28480 | 08443-2D036 1
C8443-20037 BUARD IBLANK PC 28480 | 0B443-20037 1
08443-40001 W INDUNSCOUNTER 2846C | 08443-40001 i
46 3—-0001 ATTENUATOR ASSY210 ud 28400 | VE443-b0c01L 1
Cl443—0u002 ATTENUATUR ASSY:1 DB 284848 | 18443~04302 i
CHG4 3-buLia FILTER ASSY:20 MHL 25480 | 15443-004904 1
Oaq 3=6u.015 MIXER ASSY:2THIRD 2u6al | UBes 3~03a05 1
Lnéqa—nzﬁun FILTER AD3Y:120 MHL 28480 | Joa4a3-oulle i
Gay b- 7 AL TER ASSY:200 MHEZ P13 1 gngs d-so00? 1
ﬂBquj-b,,lé SLIARD ASSYIREULTIFIER L3480 | Jussd-ndale 1
[UE TR EC IR ] GUARU ASSYISENSE AMPLIFIER Suat | J9ad i-63 15 1
0844365210 BOARD ASSY:sMUTHER 28480 | 284543-6001% 1
G8443-60019 BUARU ASSY:50 MHZ FILTER 284850 | 08443-b0019 1
C8443-0u072 BUARD ASSYIVILEU AMPLIFIER 26484 | (8443-060022 i
0844 3-60036 BOARU ASSY:u(D 28480 | 08443-60036 1
Ci443-600U37 BUAKRD ASSYSILUW FrEQ COUNTER 28480 | 58443-00037 1
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{B8443—-60438 BUARU ASSY:ISWITCH 28480 | U8443=60038 1
GB8443-60049 BUOARL ASSYSCONNECTUR 28480 | 08443-60039 1
Q844 3-60040 CONVERTER ASSY:ZFIRST 28480 | 08443-60040 1
G844 360041 IF ASSY:50 MHZ 28480 | 08443~60041 i
08443-60042 CONVERTER ASSY:SECOND 28480 | DB443~60042 1
Q4% 3-60043 IFf ASSY:200 MHI 28480 | UB443-60043 i
CB443—60 044 LONVEKTER ASSY:THIRD 28480 | 08443-60044 1
0Ba443-60049 VIDEU ASSY:sAMPLIFIEXK ALC 28480 | 08443-60045 1
6844 3-60046 MARKER LUONTROL ASSY 28480 | U8443-60046 i
{844 3-63047 BUARD ASSY:Ri DEUAOE 28480 | 0844 3-60047 1
URuy ~6u04 8 BUARL ASSY:TIME O8ASE 284861 | 08443-63048 i
{H 44 3=60) 649 CABLE ASSYSINTERCONNECT ION 28480 | 08443-60049 1
OB443-60051 CABLE ASSY:TIME BASE INPUT 28480 | 0844350051 1
08443-60052 CABLE ASSY:obLANK CONTROL 28480 | 08443-60052 1
Q844 3-60053 CABLE ASSY:SCAN CONTHUL 28480 | 08443~60053 1
0844 3-60054 CABLE ASSY:SSECOND LOCAL OSCILLATOR 28480 | 08443-60054 1
0844 3-60055 CABLE ASSY:ThnIRD LOCAL OSULILLATOR 2848C | 0844 3-60055 1
(1 84u 3—-600%6 LABLE ASSY:TRIGGER GENERATOR COUNTER 28480 | 08443~60056 1
0844 3-60u57 CABLE ASSY:IRiFs VIOLET 28480 | 08443-60057 1l
C8443-6005%38 CABLE ASSY:zRF e GREEN 28480 | 08443-60058 1
Goa43-60059 LABLE ASSYs1 MHZ INPUT 28480 08443—60059 1
0 B443-60G60 CABLE ASSY:1l MHZI OQUTPUT 28480 | 0844360060 1
G844 3-60G61 CaBLE ASSYSEXT INPUT 28480 | 0B443~600561 i
C8443~-60062 CABLE ASSYIATTENUATOR INPUT 28480 | 08443—-60062 1
08443—-60063 CABLE ASSY:FIRST LOCAL OSCILLATOR 2848C | 08443-60063 1
G844 3=6uilbse LABLE ASSY 28480 | {B443-6U0064 2
{i 844 3= 0,006 LOn FREVUENCY CUUNTER ASSY 26486 | D8443-60066 1
0844 3-8ui0d TRANSFURMERIRF 28480 | 08443-80001 2
CBSH2=-6017 INDUCTOR ASSY:50 MHZ 2848C | 08552~6017 1
GhBS2-b0 18 TRANSFURMERSRF{CODE=RED) 28485 | U8552-6U18 4
G5 2-6023 [NOULTUR ASSY:ALR CORE 2348C | £8552-6023 1
Nukho—oulae TRANSFURMERSRF{ CODE=YELLUOW) 2848. | D8552-63524 4
CeESD 4~H1 12 T RANSFURMER sHF{CuDE=BLUED ZB84bu | uB553-6012 4
G55 4-uii L8 INDULTUR ASSY:AIR COR: 2basy | UH553-6118 2
CEE5 36363 CAPACITUR ASSY 28487 | 585536036 1
L0814~ 8454 VIOVESSILICON MATCHED QUAD 28480 | 10514-8454 2

# See introduction to this section for ordering information
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Table 6-5. Code List of Manufacturers

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
{Name to Co&e) 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.

03818

Noam
oo

03888
03954

HANNO

MENS

04013
04062
04217
04222
04354
04404
04651

04673
04713

04732
04773
04796
04811
04870
04919
05006
05277

00015-4
Revised:

~ o

-34

. Sequoia Wire Co,

Manufacturer Address
. Any supplier of U.S.
. Mount Holly Springs, Pa.
. Rochester, N.Y.

. Danielson, Conn

[ . Colton, Calif.
. Valley Stream, N.Y.

. . Cherry Hill, N.J.

. New Bedford, Mass.

U.S.A Common
McCoy Electronics
Sage Electronics Corp
Cemco, Inc.

Humidial e
Mictron, Co., Inc.
Garlock Inc.

Aerovox Corp,

Amp.Inc. . .. ... .0 .00 . Harrisburg, Pa.
Aircraft Radio Corp. . Boonton, N.J.
Croven,Litd. . . . . . .. Whitby. Ontario Canada
Northern Engineering Laboratones, inc. Buriington, Wis.
Sangamo Electric Co., Pickens Div. Pickens, S.C.
Goe Engineering Co. City of Industry. Cal.
Pa PR IR " N & U SO T e Ananlan nal

wvarl ., riviiicey \/Uly
Microlab Inc. . .
General Electric Co., Capacitor Dept

Los Angeles, Cal.
. Livingston, N.J.

Hudson Falls, N.Y.
nrnnlzfnn Magg

Milwaukee. Wis.

Aldan Draduiate On
AaGen rroGuets Lo,

Allen Bradley Co.

Litton Industries, Inc. . Beverly Hills, Cal.

TRW Semiconductors, Inc. . . Lawndale, Cal.
Texas Instruments, Inc., Transistor Products Div,

Dallas, Texas

. Alliance, Ohio

Los Angeles, Cal.

. Van Nuys, Cal.

. New York, N.Y.

Rockford, Il

. Santa Clara, Cal.

. Saugerties, N.Y.

. Long Branch, N.dJ.

The Alliance Mfg. Co. e
Small Parts Inc.
Pacific Relays, Inc. ., . .
Gudebrod Bros. Silk Co.
Amerock Corp. .
Pulse Engineering Co.
Ferroxcube Corp, of America
Wheelock Signals, Inc. ..
Cole Rubber and Plastics Inc. Sunnyvale, Cal.
Amphenol-Borg Electronics Corp. Broadview, Ill,
Radio Corp. of America, Semiconductor and Materials
Division . . Somerville, N.J.
Vocaline Co. of America Ine. 0ld Saybrook, Conn.
Hopkins Engineering Co. San Fernando, Cal.
Hudson Tool & Die . Newark, N.J.
G.E. Semiconductor Prod. Dept . Syracuse, N.Y.
Apex Machine & Tool Co. . . Dayton, Chioc
Eldema Corp. . Compton, Calif,
Parker Seal Co." L,os Angeles, Cal.

Musmcituam Dloateia Oawn Walrnficld Mass
LTansitron MiecWic Lorp. + v . v v o v aRieiield, Mass.

Pyrofilm Resistor Co., Inc. . . Cedar Knolls, N.J.
Singer Co., Diehl Div., Finderne Plant . Sumerville, N.J.

Arrow, Hm-t and Hegeman Elect, Co, . Hartford, Conn

Arrow, Hart and Hegeman Elect. Tartfor nn,
Taruus Corp. e e . LambertVille, N.J.
Arco Electronic Inc. Great Neck, N.Y,
Essex Wire | . Los Angeles, Cal,
Hi-Q Division of Aerovox . Myrtle Beach, S.C.
Precision Paper Tube Co. - . . Wheeling, Il
Dymec Division of Hewlett—Packard (‘o Palo Alto, Cal.
Sylvania Electric Products, Microwave Device Div.

. Mountain View, Cal.
. Culver City, Cal.

Dakota Enzr Inc . .
Motorola Inc, Semiconductor Prod Div.
Phoenix, Arizona
. Culver City, Cal.
. Northlake, Il
Redwood City, Cal.
....... . E1 Monte, Cal.
. Westchester, Il

Filtron Co Inc. Western Div
Automatic Electric Co.
Precision Coil Spring Co.
P. M. Motor Company . . .
Component Mfg. Service Co. W, Bridgewater, Mass.
Twentieth Century Plastics, Inc. Los Angeles, Cal.
Westinghouse Electric Corp. Semiconductor Dept.

. Youngwood, Pa.

46
: October 1969

Code
No.

05347
05397
05574
05593
05616

05624
05728
05729
05783
05820

noAs

UO Wit

06090

HBe17R
MOLi G

06402
06540

06555
06666
06751
06812
06980
07088
07126
07137
07138

07149
07233
07256
07261
07263

07322
07387

P o

Moo

07700

nraao
Uicao

07910
07933

07980

08145
08289
08358
08524
08664
08717
08718
08727
08792

08806

08984
09026
09134
09145
09250
09353
09569

09922
10214

Manufacturer Address
Ultronix, Inc. .

Union Carbine Corp Elect Div
Viking Ind. Inc. . .

Icore Electro-Plastics Inc .
Cosmo Plastic (¢/o Electrical Spec Co )

. San Mateo, Cal,
. New York, N.Y,
Canoga Park, Cal,

Sunnyvale, Cal.

. Cleveland, Ohio

. . . Rockford, I

. Roslyn Heights. Long Island, N.Y,
e e Westbury, N.Y.

Barber Colman Co.
Tiffen Optical Co.
Metro-Tel Corp. .
Stewart Engineering Co . Santa Cruz, Cal.
Wakefield Engineering Inc. . Wakefield, Mass.
Bassick Co., Div. of Stewart Warner Corp.
. Bridgeport, Conn.
Redwood City, Cal,
. Rochester, N.Y.

. Chicago, Il

Raychem Corp. ..
Partan e nee A T omemale MNondlonl Mo
Bausch and Lomb Optical Co.
E.T.A, Products Co, of America
Amatom Electronic Hardware Co., Inc.

New Rochelle, N.Y.

. Penacook, N.H.
Indianapolis, Ind.
Phoenix, Arizona
Van Nuys. Cal.
San Carlos, Cal.
Van Nuys, Cal.

Beede Electrical Instrument Co., Inc.
General Devices Co., Inc,
Components Inc., Ariz. Div.
Torrington Mfg. Co., West Div.
Varian Assoc. Etmac Div.
Kelvin Electric Co.
Digitran Co, . . Pasadena, Cal.
Transistor Electronics Corp Minneapolis, Minn.
Westinghouse Electric Corp Electronic Tube Div.
. . .. . Elmira, N.Y.
. . New York, N.Y.
City of Industry, Cal,
Silicon Transistor Corp. Carle Place, N.Y.
Avnet Corp. . . . . Culver City, Cal.
Fairchild Camera & Inst Corp Semiconductor Div.
c e . Mountain View, Cal.
Minnesota Rubber Co. Minneapolis, Minn.
Birtcher Corp, The . Monterey Park, Cal.
Sylvania Elect. Prod. Inc., Mt. View Operations
e e e e e e e e e . Mountain View, Cal.
Technical Wire Products Inc. . Cranford, N.J.
ai Ele . s e e e . . Chicago, Iil.
. Hawthorne, Cal.

Fllmohm Corp .
Cinch-Graphik Co.

b+ D2

Bodine Elect. Co.

Continental Device Corp .
Raytheon Mfg. Co., Semiconductor Div.

Hewlett Packard Co Boonton Radio Div
. Rockaway, N.J.

Log Angeleg, Cal,

. Pomona. Cal.
Niagara Falls Ontario, Canada

Los Angeles, Cal,

u.s. En_gmee (‘o
Blinn, Delbert Co.
Burgess Battery Co. .
Deutsch Fastener Corp. .
Bristol Co., The . Waterbury, Conn
Sloan Company . . . Sun Valley, Cal.
ITT Cannon Electric Inc Phoenix Div. Phoenix Arizona
National Radio Lab. Inc. . . Paramus, N.J.
CBS Electronics Semiconductor Operations Div. of CBS
Inc. . . . . . Lowell, Mass,
General Electric Co Miniature La.mp Denpt.
. Cleveland, Ohio
Indianapolis, Ind.
. Costa Mesa, Cal,
. Houston, Texas
. Burbank, Cal.
. Chicago, Il
Newton, Mass.

Mel-Ram N

Babcock Relays Div

Texas Capacitor Co., .

Tech. Ind. Inc. Atohm Elect

Electro Assemblies, Inc.

C & K Components Inc. ..

Mallory Battery Co. of Canada, Ltd

.. Toronto, Ontario, Canada

. Norwalk, Conn,
Los Angeles, Cal,

Burndy Corp
General Transistor Western Corp

From: Handbook Supplements
H4-1 Date@d AUGUST 1966
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No. Manufacturer Address
10411 Ti-Tal, inc. . Berkeley, Cal.
10646 Carborundum Co Nlagara Falls, N.Y.
11236 CTS of Berne, Inc. . . . . Berne, Ind.
11237 Chicago Telephone of California, Inc.
. PN . . . So. Pasadena, Cal.
11242 Bay State Electronlcs Corp. . . . . . . Waltham,K Mass.
11312 Teledyne Inc,, Microwave Div, . Palo Alto, Cal
11314 National Seal . . . . Downey. Cal.
11453 Precision Connector Corp . Jamaica, N.Y.
11534 Duncan Electronics Inc. N . Costa Mesa, Cal.
11711 General Instrument Corp., Semiconductor Division, Prod-
ucts Group . . . . .+ e+« .+ ... . Newark, N.J.
11717 Imperial Electronic, Inc . Buena Park, Cal.
11870 Melabs, Inc. . . e e Palo Alto, Cal.
12136 Philadelphia Handle Co e e e Camden, N.J.
12361 Grove Mfg. Co., Inc. Shady Grove, Pa.
12574 Gulton Ind. Inc Data System Div, Alhuquerque, N.M,
12697 Clarostat Mfg. Co. . . . . . . . . Dover, N.H.
12728 Elmar FilterCorp. . . . . . . . W. Haven, Conn.
12859 Nippon Electric Co., Ltd. . . . . Tokyo, Japan
12881 Metex Electronics Corp. e Clark, N.J.
12930 Delta Semiconductor Inc. . . . . . Newport Beach, Cal.
12954 Dickson Electronics Corp. . Scottsdale, Arizona
13019 Airco Supply Co.,Inc. . . . . . Witchita, Kansas
13103 Thermolloy . . . e e e e Dallas, Texas
13396 Telefunken (umuH) . Hanover, Germany
13835 Midland-Wright Div. of Paclflc Industnes Ine.
e . . . . . . Kansas City, Kansas
14099 Dem-.lecn . e e A N cwuuly Pnln, \,a.x
14193 Calif. Resistor Corp . .. . Santa Monica, Cal.
14298 American Components, Inc Conshohocken, Pa.
14433 ITT Semiconductor, A Div. of Int. Telephone &
Telegraph Corporation . West Palm Beach, Fla.
14493 Hewlett-Packard Company . . .. . . Loveland, Colo.
14655 Cornell Dublier Electric Corp. Newark, N.JI.
14674 Corning Glass Works . Corning, N.Y,
14752 Electro Cube Ine, . . San Gabriel, Cal.
14960 Williams Mfg Co. . . . . San Jose, Cal.
15106 The Sphere Co,, Inc. .. . Little Falls, N.J.
15203 Wehster Electronics Co. . . . . . New York, N.Y.
15287 Scionics Corp. . . . Northridge, Cal.
15291 Adjustable Bushlng Co . . N Hollywood, Cal.
15558 Micron Electronics . . Garden City, Long Island, N.Y.
15566 Amprobe Inst. Corp. . . Lynbrook, N.Y.
15631 Cabletronics . . . . Costa Mesa, Cal.
15772 Twentieth Century Cod Sprmg Co . Santa Clara, Cal.
15801 Fenwal Elect. Inc. Framingham, Mass.
15818 Amelco Inc. . Mountain View, Cal,
16037 Spruce Pine Mica Co Spruce Pine, N.C.
16179 Omni-Spectra Inc. . Detroit, 111
16352 Computer Diode Corp. . . Lodi, N.J
16585 Boots Aircraft Nut Corp. . . Pasadena. Cal
16688 Ideal Prec. Meter Co., Inc., De Jur Meter D1v
Brooklyn, N.Y.
16758 Deleo Radio Div. of G.M. Corp. . Kokoma, Ind.
17109 Thermonetics Inc. . Canoga Park, Cal.
17474 Tranex Company . . . . Mountain View, Cal,
17675 Hamlin Metal Products Corp Akron, Ohio
17745 Angstrohm Prec, Inc. o. Hollywood, Cal.
17856 Siliconix Inc. . Ce e e Sunnyvale, Cal,
17870 McGraw-Edison Co e e e e Manchester, N.H.
18042 Power Design Pacific Inc. .+« ... . Palo Alto, Cal
18083 Clevite Corp., Semiconductor Div. . . . Palo Alto, Cal.
18324 SignetiecsCorp. . . . . . . . . . . . . Sunnyvale, Cal.
18476 Ty-Car Mfg. Co., Inc. . . Holliston, Mass.
18486 TRW Elect. Comp. Div. . . . ! Des Plaines, IlL
18583 Curtis Instrument, Inc. Mt. Kisco, N.Y.
18612 Vishay Instruments Inc. . Malvern, Pa.
18873 E.I. DuPont and Co., Inc. Wilmington, Del.
18911 Durant Mfg, Co. . . Milwaukee, Wis.
19315 The Bendix Corp., Navlgatlon & Control Div,
AN Teterboro, N.J.
19500 Thomas A Edlson Industnes, D1v of McGraw-Edison
Co. . ... ... . West Orange, N.J.
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43990
44655
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64959

65092
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eoavo
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70276
70309
70318
70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313
71400

Manufacturer Address
Concoa . e e e e e e . Baldwin Park, Cal.
LRC Electromcs e e e e e e Horseheads, N.Y.

Electra Mfg. Co.

Gensral Atronics Corn
Lzeneral Atronics O

. Independence, Kansas

DPhiladnlnbisa Do
- £ nLaGepiia, £ a.

Executone, Inc. . Long Island City, N.Y.

Fafnir Bearing Co., The . New Britian, Conn.
Fansteel Mptallurg!cal Co .. .. N.

Texscan Corp. . . e e Indlanapohs ind.
British Radio Electromcs Ltd e . Washington, D.C,
G.E. Lamp Division . . . . Nela Park, Cleveland, Ohio
General RadioCo., . . . . . . West Concord, Mass.
Memecor Inc., Comp. Div. . . . . . Huntington, Ind.

Gries Reproducer Corp, . . .

. New Rochelle, N.Y.
Grobert File Co. of America, Inc.

. Carlstadt, N.J.

Compac/Hollister Co. . . . . . . . . . . Hollister, Cal
Hamilton WatchCo. . . . . . . . . . . Lancaster, Pa.
Hewlett-Packard Co. . . . . Palo Alto, Cal.

Heyman Mfg, Co. . .
Instrument Specialties Co., Inc . Little Falls, N.J.
G.E. Receiving Tube Dept. . Owensboro, Ky.
Lectrohm Inc., . + +» + +« + . . Chicago, Il
Stanwyck Coil Products, Ltd

. . Hawkeshury, Ontario, Canada
Cunnlngham. W H & Hill, Ltd.

Kenilworth, N.J,

. e e e Toronto, Ontario, Canada
P.R. Ma}.loi'y & Co,, Inc. . .. indianapolis, Ind.
Mechanical Industries Prod. Co . « .+ . . Akron, Ohio

Miniature Precision Bearings, Inc.
Mirtor l‘n

C.A. Norgren C0 .
Ohmite Mfg. Co. . . .
Penn Eng, & Mfg, Cor

enn Eng & Mfg, Corp.
Polaroid Corp. . . . .
Precision Thermometer & Inst Co
Microwave & Power Tube Div,
Rowan Controller Co. e e e
Sanborn Company e e e
Shallcross Mfg. Co. . . . . . . . .
Simpson Electric Co. Ce e e . Chicago, TH,
Sonotone Corp. . . PN Elmsford N.Y.
Raytheon Co. Commerclal Apparatus & System Div.

So. Norwalk, Conn.
. Tonawanda, N.Y.
. North Adams, Mass.
. Tulsa, Okla,

. Keene, N.H,
. Chicago, IHL.

Englewood Colo.
Skokie, Ill.

Mavingtaseen Do
. 220Yil500Wn, fa.

Cambridge, Mass.
. Southampton, Pa.
Waltham . Mase

altham, Mass,

Westminster, Md.
Waltham, Mass.
. Selma, N.C.

Spaulding Fibre Co.. Inc.
Sprague Electric Co.
Telex Corp. .
Thomas & Betts Co .+ +« +« « .+ ... Elizabeth, N.J.
Triplett Electrical Inst. Co. . . . Bluffton, Ohio
Union Switch and Signal, Div. of Westinghouse Air Brake

Co. .. e e e e . Pittsburgh, Pa.
Universal Electrlc Co e e e e Owosso, Mich.
Ward T ol o L

v arg-Leonara DICLLIIC \/U
Western Electric Co., Inc.
Weston Inst. Inc, Weston-Newa.rk

Wittalr Mfs o
witvex MIg. Co.

Mt. Vernon, N.Y.

. New York, N.Y.

Newark, N.J.

. \,nicago i
Minnesota Mining & Mfg Co Revere Mlncom Div.

. .. St. Paul, Minn,

Haviford Oo
. aryiorqg, oonn,

. . New York, N.Y.
. Garden City, N.Y.
npfvrnf 'I\/hnh

. Chlcago, in.

. Union City, N.J.
Minneapolis, Minn,
. . Chicago, Il
. Cleveland, Ohio
. New York, N.Y.
Erie, Pa.

Allmetal Screw Product Co Inc
Amplex, Div. of Chrysler Cr_\rp.
Atlantic India Ruhber Works, Inc.
Amperite Co.,Ine. . . . . . ., ..
ADC ProductsIne. . . . . . . . .
Belden Mfg. Co.
Bird Electric Corp. .
Birnbach Radio Co. . . . . .
Bliley Electric Co., Inc. . . .
Boston Gear Works Div. of Murray Co of Texas

Quincey, Mass.
Willoughby, Ohio
Cambridge, Mass.

Bud Radm Inc e .
Cambridge Thermionics Corp

Camloc Fastener Corp. . . . . Paramus, N.J.
Cardwell Condenser Corp. . Llndenhurst L.1,N.Y.
Bussmann Mfg. Div. of McGraw-Edison Co. St.Loms, Mo.
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Table 6-5. Code List of Manufacturers (Cont.)

Code
No. Manufacturer Address
71436 Chicago Condenser Corp. . Chicago, IlL
71447 Calif. Spring Co., Inc. . Pico-Rivera, Cal.
71450 CTS Corp. . Elkhart, Ind.
71468 ITT Cannon Electnc Inc Los Angeles, Cal.
71471 Cinema, Div. Aerovox Corp. . Burbank, Cal,
71482 C.P. Clare & Co, . Chicago, Il
71590 Centralab Div. of Globe Unlon lnc . Milwaukee, Wis.
71616 Commercial Plastics Co. . . Chicago, I1L
71700 Cornish Wire Co., The . New York, N.Y.
71707 Coto Coil Co. Inc. . Providence, R.I.
71744 Chicago Mlmature Lamp Works . . Chicago, 111
71785 Cinch Mfg. Co., Howard B. Jones Div, . Chicago, TlL
71984 Dow Corning Corp. R :‘vhdlai‘nd Mich.
72136 Electro Motive Mfg. Co Inc. . Willimantic, Conn,
72619 Dialight Corp. .. Brooklyn, N.Y.
72656 Indiana General Corp., Electronics Div., . Keasky, N.J.
72699 General Instrument Corp., Cap. Div Newark, N.J.
72765 Drake Mfg. Co. Harwood Heights, T11.
72825 Hugh H, Eby Inc, . Philadelphia, Pa.
72928 Gudeman Co, . Chicago, IlL
72962 Elastic Stop Nut Corp . Union, N.J.
72964 Robhert M. Hadley Co. o Los Angeles, Cal.
72982 Erie Technological Products, Inc. Erie, Pa.
73061 Hansen Mfg. Co., Inc. Princeton, Ind.
73076 H.M. Harper Co, . . . Chicago, TlL
73138 Helipot Div. of Beckman Inst Inc Fullerton, Cal.
73293 Hughes Products Division of Hughes Aircraft Co.
e e . Newport Beach, Cal.
73445 Amperex Elect Co . . . Hicksville, L.I., N.Y.
73506 Bradley Semiconductor Corp . New Haven, Conn.
73559 Carling Electric, Inc. . Hartford, Conn.
73586 Circle F Mfg, Co. . . Trenton, N.J.
73682 George K. Garrett Co., D1v MSL Industnes Inc.
. . . . . . Philadelphia, Pa.
73734 Federal Screw Products Inc. . . Chicago, il
73743 Fischer Special Mfg. Co. . Cincinnati, Ohio
73793 General Industries Co., The . Elyria, Ohio
73846 Goshen Stamping & Tool Co. . Goshen, Ind.
73899 JFD Electronics Corp. Brooklyn, N.Y.
73905 Jennings Radio Mfg. Corp. . . San Jose, Cal.
73957 Groove-Pin Corp. . Ridgefield N.J,
74276 Signalite Inc. . Neptune, N.J.
74455 J.H. Winns, and Sons Winchester, Mass.
74861 Industrial Condensger Corp. B . . Chicago, Tl
74868 R.F. Products Division of Amphenol-Borg Electronics
Corp. . e e e .. . Danbury, Conn,
74970 E.F. Johnson Co . . . Waseca, Minn.
75042 International Resistance Co . Philadelphia, Pa,
75263 Keystone Carbon Co., Inc.’ . St. Marys, Pa.
75378 CTS Knights Inc. . Sandwich, TIL
75382 Kulka Electric Corporatlon Mt. Vernon, NY.
75818 Lenz Electric Mfg. Co. . Chicago, Il
75915 Littlefuse, Inc, Des Plaines, Il
76005 Lord Mfg. Co. . Erie, Pa,
76210 C.W. Marwedel Co. San Francisco, Cal.
76433 General Instrument Corp., M:camold Division
Newark, N.J.
76487 James Millen Mfg. Co. Inc. Malden, Mass.
76493 J.W. Miller Co, . Los Angeles, Cal.
76530 Cinch-Monadnock, Dw of Umted Carr Fastener Corp,
. San Leandro, Cal.
76545 Mueller Electric Co. . Cleveland, Ohio
76703 National Union . . Newark, N.J.
76854 Oak Manufacturing Co P Crystal Lake, Il
77068 The Bendix Corp., Electrodynamlcs Div,
. .N. Holiywood, Cal,
77075 Paclflc Metals Co . San Francisco, Cal.
77221 Phanostran Instrument and Electromc Co.
Qr Poondaman mNal
e e e e e e e e e e . So. Pasadena, Cal.
77252 Philadelphia Steel and Wire Corp. . Philadelphia, Pa.
77342 American Machine & Foundry Co. Potter & Brumfield
Div. . . . . Princeton, Ind.
77630 TRW Electromc Components Dw Camden, N.J.
77638 General Instrument Corp., Rectifier Div. Brooklyn, N.Y.
00015-46
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Manufacturer Address
Resistance Products Co,
Rubbercraft Corp, of Calif, . . Torrance, Cal.
Shakeproof Division of Illinois Tool Works Elgin, T1L
Sigma . . .. So. Braintree, Mass.
Signal Indxcator Corp . New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Thompson-Bremet & Co. . . Chicago, Iil.
Tilley Mfg. Co. . San Francisco, Cal.
Stackpole Carbon Co, . St. Marys, Pa.
Standard Thomson Corp. Waltham, Mass
Tinnerman Products, Inc.

Waltham, Mass.
. Cleveland, Ohio

Transformer Engineers

TYInn‘O-o f‘h

San Gabriel, Cal.

. Newtonville, Mass.
Waldes KOhanOI’ Inc Long Island City, N.Y.
Veeder Root, Inc. . Hartford, Conn.
Wenco Mfg, Co, . . . Chicago, I,
Continental-Wirt Electromcs Corp . Philadelphia, Pa.
Zierick Mfg. Corp. . New Rochelle, N.Y.
Mepco Division of Sess1ons Clock Co. Morristown, N.J.
Prestole Corp. . . Toledo, Ohio
Schnitzer Alloy Products Co Elizabeth, N.J.
Electronic Industries Association. Any Brand Tube
meeting EIA Standards-Washington, D.C.
Unimax Switch, Div. Maxon Electronics Corp.
Wallingford, Conn,
. New York, N.Y.
. Chicago, T11
. Riverside, Cal.
. Columbus, Ohio
Defiance, Ohio
Monrovia, Cal.
Mars Hill, N.C.
. Boston, Mass.
. Dayton, Ohio

o Ovanege. Conn
ic. . . . . . . Urange, vonn.

. LaGrange, Il
. Venice, Cal.
Ine. . Oakville, Conn,

Harrisburg, Pa.

United Transformer Corp. .

Oxford Electric Corp.

Bourns Inc. .
Arco Div, of Robertshaw Controls Co.
All Star Products Inc.

Avery Label Co.

Hammariund Co., Inc.

Stevens, Arnold, Co., Inc.

Dimco Gray Co.
International Instrui

Grayhill Co.

Triad Transformer Co
Winchester Elec. Div. L ‘tteh Ind.

Military Specification . e e e e e e
International Rectifier Corp. El Sugundo, Cal.
Airpax Electronics, Inc, Cambridge Maryland

Barry Controls, Div. Barry anht Corp.

-3

Watertown, Mass.
Carter Preclslon Electrlc Co . . Skokie, TIL
Sperti Faraday Inc., Copper Hew1tt Electnc Div,

ce Hoboken, N.J.
Electnc Regulator Corp . . . Norwalk, Conn,
Jeffers Electronics Division of Speer Carbon Co.

. . . Du Bois, Pa.
Faerhlld Camera & Inst Corp Space & Defense Systems
Div. . . . .+« . . . . Paramus, N.J.

Magurie Industnes lnc e e . . Greenwich, Conn.
Sylvania Electric Prod. Inc,, Electronic Tube Division
Emporium, Pa.
East Newark Harrison, N.J.
Chlcago 11

Astron Corp.
Switchcraft, Inc. . .
Metals & Controls Inc., bpencer l’roducts
. Attleboro, Mass.
. Joliet, IlI,
. Madison, Wis,
Woodstock, N.Y.
. Glendale, Cal.

Tt A RN o

Phillips-Advance Control Co.
Research Products Corp.
Roltron Mfg. Co., Inc.
Vector Electronic Co.
L,d.rr rasu-:ner L,(J . \.,-unuuug,r' lVldbb
New Hampshire Ball Beanng. Inc Peterborough, N.H,
General Instrument Corp., Capacitor Div.

an‘llnn“h'\ Q C.

Los Angeles‘ Cal.
. Springfield, N.J.

ITT Wire and Cable Div.
Victory Eng. Corp, .
ank Div,

Bendix Corp,, Red Ba Red Bank, N.J.
Hubbell Corp. Mundelem I,
Rosan Inc. . . Newport Beach, Cal.
Smith, Herman H Inc Brooklyn, N.Y.
Tech Labs Palisades Park, N.J.

Central Screw Co. Chicago, 111
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H4-1 Dated AUGUST 1966



Model 8443A Section VI
R anlaranhla Dawte
1bcp1abcauxc 1 QAL vw

Table 6-5. Code List of Manufacturers (Cont.)
Code Code
No. Manufacturer Address No. Manufacturer Address
83501 Gavitt Wire and Cable Co., Div. of Amerace Corp. 94144 Raytheon Co., Comp. Div., Ind. Comp. Operations
Brookfield, Mass. . Quincy, Mass.
83594 Burroughs Corp Electronic Tube Div, Plainfield, N.J. 94148 Scientific Electronics Products, Inc. . Loveland, Colo.
83740 Union Carbide Corp. Consumer Prod. Div. 94154 Wagner Elect. Corp., Tung-Sol Div. Newark, N.J.
e e e e e e e . New York, N.Y. 94197 Curtiss-Wright Corp. Electronics Div.
83777 Model Eng. and Mfg,, Inc. Huntington, Ind. e e e e e e e East Patterson, N.J,
83821 Loyd Scruggs Co. . . . Festus, Mo. 94222 South Chester Corp. . Chester, Pa.
83942 Aeronautical Inst. & Radio Co . . . Lodi, N.J. 94330 Wire Cloth Products, Inc. . Bellwood, Il
84171 Arco Electronics Inc. Great Neck N.Y. 94375 Automatic Metal Products Co. Brooklyn, N.Y.
84396 A.J. Giesener Co., Inc. San Francisco, Cal, 94682 Worcester Pressed Aluminum Corp. . Worcester, Mass.
84411 TRW Capacitor Div, . Ogallala, Neb. 94696 Magnecraft Electric Co. . Chicago, Tl
84970 Sarkes Tarzian, Inc. . Bloomington, Ind, 95023 George A. Philbrick Researchers Inc . Boston, Mass.
85454 Boonton Molding Company . . . Boonton, N.J. 85236 Allies Products Corp. . . . Diania, Fia.
85471 A.B.Boyd Co. . . . . San Francisco Cal. 95238 Continental Connector Corp . Woodside, N.Y.
85474 R.M, Bracamonte & Co. San Francisco, Cal. 95263 Leecraft Mfg. Co., Inc, Long Istand, N.Y.
85660 Koiled Kords, Inc. Hamden, Conn, 95265 National Coil Co. Sheridan, Wyo.
85911 Seamless Rubber Co. . . Chicago, 11, 95275 Vitramon, Inc. . Bridgeport, Conn.
86174 Fafnir Bearing Co. . . Los Angeles, Calif. 95348 Gordos Corp. e . Bloomfield, N.J.
86197 Clifton Precision Products (‘o Inc Clifton Heights, Pa. 95354 Methode Mfg. Co, . . . . .. Roling Meadows, IlL.
86579 Precision Rubber Products Corp . Dayton, Ohio 95566 Arnold Engineerlng Co .Marengo, 1L
86684 Radio Corp. of America, Electronic Comp. & Devices Div. 95712 Dage Electric Co., Inc. . Franklin, Ind.
e e e e e e . Harrison, N.J. 95984 Siemon Mfg. Co. . Wayne, I,
86928 Seastrom Mfg. Co. . Glendale, Cal. 95987 Weckesser Co. . . Chicago, 111
87034 Marco Industries . . . Anaheim, Cal. 96067 Microwave Assoc., West Inc Sunnyvale, Cal.
87216 Phiico Corporation (Lansdale DlVlslon) Lansdale, Pa. 96095 Hi-Q Div. of Aerovox Corp. . Olean, N.Y.
87473 Western Fibrous Glass Products Co, San Francisco, Cal. 96256 Thordarson-Meissner Inc. Mt. Carmel, Il
87664 Van Waters & Rogers Inc. San Francisco, Cal, 96296 Solar Manufacturing Co. . Los Angeles, Cal,
87930 Tower Mfg. Corp. . Providence, R.I. 96396 Microswitch, Div. of Minn.-Honeywell Freeport, 1.
88140 Cutler-Hammer, Inc. . . Lincoln, Il. 96330 Carlton Screw Co. . Chicago, Il1
88220 Gould-National Batteries, Inc St. Paul, Minn, 96341 Microwave Associates, Inc. Burlington, Mass.
88698 General Mills, Inc. Buffalo, N.Y, 96501 Excel Transformer Co. . Oakland, Cal.
89231 Graybar Electric Co. . Qakland, Cal. 96508 Xcelite Inc. .. Orchard Park, N.Y.
89473 G.E. Distributing Corp. . Schenectady, N.Y. 96733 San Fernando Elect Mfg Co San Fernando, Cal.
89665 United Transformer Co, . Chicago, Tl 96881 Thomson Ind. Inc. . Long Island, N.Y.
90030 United Shoe Machinery Corp. . . Beverly, Mass. 97464 Industrial Retaining Ring Co Irvington, N.J.
90179 U S Rubber Co., Consumer Ind. & Plastics Prod Div. 97539 Automatic & Precision Mfg. . Englewood, N.J.
e e e e e e e e e . Passaic, N.J. 97979 Reon Resistor Corp. . . Yonkers, N.Y.
90763 United Carr Fasiener Corp . . Chicago, 11l 97983 Litton System Inc., Adler-Westrex Commun Div.
90970 Bearing Engineering Co. . San Francisco, Cal. . . New Rochelle, N.Y.
91146 ITT Cannon Elect. Inc., Salem Div Salem, Mass. 98141 R-Troni(,s Inc . Jamaica, N.Y.
81260 Connor Spring M{g. Co. an Francisco, Cal. 58155 Rubber Teck, inc. Gardena, Cal.,
91345 Miller Dial & Nameplate Co . E1 Monte, Cal. 98220 Hewlett-Packard Co., Moseley Dw. . Pasadena, Cal.
91418 Radio Materijals Co. . Chicago, Il 98278 Microdot, Inc. . So, Pasadena, Cal.
91506 Augat Inc, . . Attleboro, Mass. 28291 Scalectro Corp. . . Mamaronech, N.Y.
91637 Dale Electronlcs Inc. Columbus, Nebr. 98376 Zero Mfg. Co, . Burbank, Cal.
91662 Elco Corp. . . . Willow Grove, Pa. 98410 Etc Inc. . . . Cleveland, Ohio
91737 Gremar Mfg. Co., Inc, . . Wakefield, Mass. 98731 General Millg Ync .» Electronics Div, . Minneapolis, Minn.
91827 K F Development Co. Redwood City, Cal. 98734 Paeco Div. of Hewlett-Packard Co. Palo Alto, Cal.
91886 Malco Mfg, Co., Inc. . . Chicago, 111, 98821 North Hills Electronics, Inc, . Glen Cove, N.Y,
91929 Honeywell Inc.. Micro Sw1tch Dlv Freeport, I, 98978 International Electronic Research Corp. . Burbank, Cal,
91961 Nahm-Bros, Spring Co. QOakland, Cal. 99109 Columbia Technical Corp. . New York, NY,
92180 Tru-Connector Corp. Peabody, Mass. 99313 Varian Associates . . Palo Alto, Cal
92367 Elgeet Optical Co., Inc, . . Rochester, N.Y, 99378 Atlee Corp. . Winchester Mass.
92607 Tensolite Insulated Wire Co., Inc Tarrytown, N.Y. 99515 Marshall Ind., Capautor Div . . . Monrovia, Cal.
92702 IMC Magnetics Corp. Westbury, Long Island, N.Y. 99707 Control Switch Division, Controls Co of America
92966 Hudson Lamp Co. . . . Kearney, N.J. . . El Segundo, Cal.
93332 Slyvania Electric Prod. Inc Semiconductor Div, 99800 Delevan Electronics Corp. . East Aurora, N.Y,
. . Woburn, Mass. 99848 Wilco Corporation Indianapolis, Ind,
93369 Robbins & Myers Inc. . Pallisades Park, N.J. 99928 Branson Corp. Whippany, N.J,
93410 Stemco Controls, Div. of Essex Wire Corp. 99934 Rembrandt, Inc. . . Boston, Mass.
e e e e e . . Mansfield, Ohio 99942 Hoffman Electronics Corp Semiconductor Div,
93632 Waters Mfg. Co. . Culver City, Cal. . . . El Monte, Cal.
93929 G.V. Controls . . . Livingston, N.J. 99957 T‘echnology Instrument Corp. of Calif.
94137 General Cable Corp. . Bayonne, N.J. AR Newbury Park, Cal.

000QF Malco Tool and Die . . . Los Angeles, Calif.
00007  Willow Leather Products Corp., . . . . . Newark, N.J.
000AB ETA . . . England
000BB  Precision Instrument Components Co Van Nuys, Cal,
000CS Hewlett-Packard Co., Colorado Springs

Colorado Springs, Colorado
00015-45
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Rubber Eng. & Development . Hayward, Cal.
A “N" D Mig. Co. e e . San Jose, Cal.
Cooltron . . ., e e e e Oakland, Cal.

California Eastern Lab

QW Quith N
S.K. Smith Co.

. Burlington, Cal,
Los Angeies, Cal.
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Section VII
Manual Changes

SECTION VI
MANUAL CHANGES

Model 8443A
7-1. INTRODUCTION

7-92. This section will be used in future issues or
revisions of this manual to provide up-dating and
back-dating information.

7-3. In the interim, any nece
information contained in this manual will be
documented in Manual Change Sheets shipped

with the manual.
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MANUAL CHANGES

MANUAL IDEN HiE
r Model Number: g4434 ‘I

’ Date Printed: June 1970

Part Number: 08443-90009
|

This supplement ¢ ntains important information for cor recting manual errors and for adapting the manual to

appiement

instruments contam1 ng i provements made after the printing of the manual.

O
:
x
|
2
<

Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below.

— Serial Prefix or Number —  Make Manual Changes — Serial Prefix or Number —__ Make Manuai Changes —
All Errata
964-00220 1
104900271 2

P NEW ITEM
ERRATA

Page 1-3, Table 1-2, Test Equipment and Accessories:
Change Oscilloscope Sensitivity to 0.020 V/div.

Page 1-4, Table 1-2, Test Equipment and Accessories:

Add Recorder paper Std 5 rolichart 50 minor divisions HP 9270-1012 to Digita
Recorder.

Change Attenuator from HP 355D to HP H38 355D and accuracy to 0.01 dB.

Add Attenuator HP H38-355C Range 1.2 dB in 0.1 steps accuracy 0.01 dB.

et
[«
b
=
&
]
g)

onverter /

Q

ot Trsismiennon el
Page 1-5, Table 1-2, Test E Equipment and

Ac

Change AC Voltmeter Frequency Range to

Change last item, suggested model, to HP 7035B.

Page 2.1, Paragraph 2-15:
¥

Change to read: Forced air cooling is provided by a cooling fan located in the A1 assembly.

Page 4-3, Figure 4-2:
Add: The low pass filter should be connected to the next higher output on the analyzer (Vertical Output).
This filter consists of a 100 uF capacntor across the dlgltal voltmeter terminals. (The resistor in the low pass

filter detail is representative of the output impedance of the analyzer veriical outpui.)

Page 4-7:

Change under X-Y RECORDER, words Vertical and Horizontal are reversed (first word in two paragraphs).
Flgure 4-3:

Change Bandpass Fiilter, 10K resistor is the input

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible.
Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model
number and print date from the title page of the manual.

16 April 1971

Printed in U.S.A.



Page 2 08443-90009

M. . A O,

Page 4-8:

Change SPECIFICATION sentence to end ; output 0 dBm.

Page 4-10, Paragraph 4-17:
Change SPECIFICATION to read: <3 x 10™ per day (0.003 Hz/day at 1 MHz after warmup).

Page 4-11:

Delete by AMPLIFIER ““to 1 MHz”
Add GAIN x 10.

Figure 4.5: Change figure as shown.

Page 4-12;

Paragraph 4-17, step 4, change three minor divisions to 1.5 minor divisions.

Paragraph 4. 18 change SPECIFICATION to read <2 x 10% (0.03 Hz) variation referenced to 100 MHz 0 —
55°C.

Page 5-4, paragraph 5-14, step 5:

Delete first sentence and change Test Point 4 to Test Point 1.
Paun 5-8 , paragraph 5-
Change Steps 3 and 6 to read “set TENTHS to 1.0” (not .1).
Change Steps 3, 4 and 5 ONES to UNITS. :

Page 6-1, Table 6-1:
Change Al part number to 08443-60071.

Page 6-3, Table 6-3:
Change Al part number to 08443-60071.

19:
to

Page 6-15, Table 6-3:
Add A9W1 08443-60058 Cable Assy, Green.
Add A9W2 08443-60057 Cable Assy, Violet.

Page 6-18, Table 6-3:
Change A11R20 to 51.1 ohms 1% 1 each, part number 0757-0394.
Change A11R19 and A11R21 to 121 ohms 1% 2 each, part number 0757-0403.

Page 6-23:
Change C6, C7, C8 and C9 part number to 0160-3453.

Page 6-25:
Add A18XA17 Connector PC 36 contact 1251-2026.

Page 6-26, Table 6-3:
Change 08553-6063 description to read “RF Output blocking capacitor assembly”.

Page 6-31, Table 6-4:
Add 5040-0031 Absorber, RF 2 each.
Change part number 1970-0042 Total Quantity to 8.

ge 6-32. Table 6-4
Page 6-32, Table 6-4:

Change part number 9100-2878 to 9100-3121,
Add 08443-00018 Bracket, Regulator Mounting.
Add 08443-60009 Cable Assembly, instrument interconnect.

Page 6-33, Table 64:

Change part number 08443-60066 to 08443-60071.

Add 08443-60067 Cable Assembly 24V 1 each.

Add 08443-60068 A17 BCD Assy.

Change description of 08443-60049 to read “Cable, counter interconnect™,

Page 8-2, Table 8-1:
Change range of R12 to 3.16K to 4.75K

Page 8-19, Table 8-6A.
Add attached table 8-6A to page 8-19.
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Page 8-27, Figure 8-23:

Change A11R19 and A11R21 to 121 ohms.

Change A11R20 to 51.1 ohms,

Change Tracking Adj terminals 5 and E. They are reversed.

Page 8-29, Figure 8-27:
Change L4 (first 1.0 pH coil in -12V line) to L5.
Add blocking capacitor to output of A3 assembly.

Page 8-31, Figure 8-30:

Change ON-STBY switch to show STBY position grounded. +24 volts used as a reference should be labeled
“switched 24V™.

Change Q4 to PNP, not NPN as shown.

Page 8-35, Figure 8-33:

Label S1 “Pull to Center” and R13A/B “MARKER POSITION”.
Change part number of Q5 to 1854-0221.

Page 8-39, Figure 8-37:
Change values of A6R11 and A6R12. They are reversed.

CHANGE 1

Page 2-1, Paragraph 2-15:
Add cooling fan,

Page 6-3, Table 6-2:
Add attached parts list.

Page 6-9, Table 6-3:
Add A6L12 9100-1630 51 pH 5%.

Page 8-39, Figure 8-37:
Add L12 between Q4 emitter and Q3 emitter 51 uH.

Page 8-41:
Add attached figure to A1l Assembly.

Note

The modification to earlier serial numbered instruments is available from HP Service
Centers on a warranty basis. The kit part number is 08443-60074.

CHANGE 2

Add a filter to the cooling fan installed as a result of Change 1.

Parts required are: 3150-0214 Filter, Foam 1 each
08443-00048 Retainer, Filter 1 each

Add a label to the instrument for cooling fan filter cleaning.
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TAhlo R.9 onlnrnonhlo Porte
LU Ut LVDPDMUDMUDV £ Wi vo
Reference HP Part Mfr. Manufacturers
Designation Number Qty Description Code Part Number
A1A2 08443-60070 1 Bd Assy, Motor and Driver 28480 08443-60070
A1A2C1 0180-0155 1 C:FXD Elect, 2.2 uF 20% 56289 150D225X
20 VDCW 0020A2
A1A2C2 0160-3451 1 C:FXD Cer, 0.01 uF +80 56289 C023B101F1032Z-
—20% 100 VDCW 525-CDH
A1A2CR1 1901-0040 6 Diode:Si, 30 WV 320 mA 07263 FDG1088
-4
A1A2CR5 1901-0049 1 Diode:Si, 50 PIV 28480 1901-0049
A1A2CR6, 1901-0040 Diode:SI, 30 WV 07263 FDG 1088
7
ATAZB1 3140-0487 i Motor:DC 07829 B2246
A1A20Q1 1863-0027 4 Transistor:S1, PNP 07263 Si554S
-4
A1A2Q5 1854-0045 1 Transistor:S1, NPN 04713 2N956
A1A206 1853-0020 1 Transistor:SI, PNP 28480 1853-0020
A1A2Q7 18540071 1 Transistor:SI, NPN 28480 1854-0071
A1A2R1 06830335 1 R:FXD, Comp 3.3 ohm, 01121 CB0335
5%, 1/4W
A1A2R2, 0684-3311 2 R:FXD, Comp, 330 ohm, 01121 E83311
3 10%, 1/4W
A1A2R4, 0698-7255 2 R:FXD, Film, 6.19K ohm, 28480 0698-7255
5 2% 1/8W
A1A2R6 0698-7239 1 R:FXD, Film 1.33K ohm, 28480 0698-7239
2% 1/8W
A1A2R7 0698-7263 1 R:FXD, Film, 5.11K ohm, 28480 0698-7263
2%, 1/8W
A1A2CR1 1902-2094 1 Diode:Breakdown, 5.11V, 28480 1902-2094
2%
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Signal Path for BCD Information from Low Frequency Counter to Rear Panel

0844390009

Board
Low Frequency | Connector Mother Board BCD Board
Counter Al Board A1A3 Al8 Al17
08443-60037 08443-60039 | 08443-60016 08443-60039
XA1A1 XAl XA17 Digital Output
Connector Connector Connector Connector
Signal Pin No. Pin No. Pin No. Pin No.
AD 9 R 5 1 N
BO d 15 D 2
Co 8 S 4 26 Signals AQ, B0, CO and
Do K 14 E 27 | DO are right-most dijgit.
Al 11 N 7 3
B1 10 P 6 4
(05 ] L 13 F 28
D1 M 12 H 29
A2 13 L 9 5
B2 N 11 J 6
9 12 M 8 30
D2 P 10 K 31
A3 15 J 11 7
B3 R 9 L 8
C3 14 K 10 32
D3 S 8 M 33
A4 17 F 13 9
B4 T 7 ‘N 10
C4 16 H 12 34
D4 U 6 P 35
A5 w 4 S 11
B5 Vv 5 R 12
C5 18 E 14 26
D5 19 D 15 27
A6 21 B 17 13
B6 X 3 T 14
Cé 20 C 16 38
D6 Y 2 U 39
A7 22 A 18 15
Blanking Z 1 A% Blanking Blanked Gnd
Switch ‘Unblanked +5
Print XA5,1 A 48
Inhibit XA5, 2 B 22
+5 1 25, Blanking
Switch
Gnd 2 24, 50, 16, 40,
41, Blanking
Switch
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SECTION VIII
SERVICE

8-1. INTRODUCTION.

8-2. This section provides instructions for test-
ing, troubleshooting and repairing the HP Model
8443A Tracking Generator/Counter.

8-3. PRINCIPLES OF OPERATION.

8-4. Information relative to the principles of
operation appears on the foldout pages opposing
the Block Diagrams, Service Sheet 1 for the
Tracking Generator and Service Sheet 5 for the
Counter Section. This correlation of data will
enable the reader to quickly relate functions to
specific circuits — without having to look in dif-
ferent parts of the manual.

8-5. RECOMMENDED TEST EQUIPMENT.

8-6. Test equipment and accessories required to
maintain the model 8443A are listed in Table
1-2. If the equipment listed is not available,
equipment that meets the minimum specifications
shown may be substituted.

87. TROUBLESHOOTING.

8-8. Troubleshooting procedures are divided into
two maintenance levels in this manual. The first,

troubleshooting tree, is designed to isolate the
cause of a malfunction to a circuit or assembly.

89. The second maintenance level provides cix-
cuit analysis and test procedures to aid in isolat-
ing faults to a defective component. Circuit
descriptions and test procedures for the second
maintenance level are located on the page facing
the schematic diagram of the circuit to be
repaired.

8-10. After the cause of a malfunction has been
found and remedied in any circuit containing
adjustable components, the applicable procedure
specified in Section V of this manual should be

performed.
8-11. REPAIR.

8-12. MODULE EXCHANGE. For the benefit
of those who do not wish to repair at the com-
ponent level, a module exchange program has
been initiated for the Model 8443A. These
factory-repaired modules are available at a consid-
erable savings in cost over the cost of a new
module.

8-13. These exchange modules should be ordered
from the nearest Hewlett-Packard Sales/Service
Office using the special part numbers in Table 6-1

Figure 8-1. Model 8443A with Circuit Board Extended for Maintenance
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of this manual. Virtually all orders for r
o

ments received by HP
same dnv received —

or from a Service Center.

8-14. LINE VOLTAGE REQUIREMENTS. Dur-
ing adjustment and testing the model 8443A
must be connected to a source of power capable
of delivering 75 watts of power at 115 or 230
volts ac £10%, single phase If adjustment of the
dc voltage regulators is required, the model
8443A should be connected to the ac source
through an adjustable auto-transformer. The line
voltage to the model 8443A may then be ad-
justed to check regulator action when the line
voltage is changed +10%.

8-15. SERVICING AIDS ON PRINTED CIR-

culT RnARnQ Servicing aids on pwnfnd clreuit

iLiliy calas Vil

boards include test points, transistor designations,
adjustment callouts and assembly stock numbers
with alpha-numerical revision information.

8-16. CIRCUIT BOARD EXTENDERS. Circuit
board extenders are prov1ded with the Service
Kit. These extenders enable the technician to ex-
tend the boards clear of the assembly to provide

easy access to components and test nnm‘rc See

Figure 8-1 for a typlcal example of extender
board use.

Model 8443A

a]or assembhes are
shown in Figure 8-18. The location of individual
components mounted on printed circuit boards or
other assemblies are shown on the appropriate
schematic page or on the page opposite it. The
part reference designator is the assembly designa-
tion plus the part designation. {(Example: A10R1
is R1 on the A10 assembly.) For specific compo-

nant Aagcorintian and Aardoring informatian rafor
LIy GUOolripuil driu Oitulilng uaiiiiiaviull 1Tich

to the parts list in Section VI.

8-18. FACTORY SELECTED COMPONENTS.
Some component values are selected at the time
of final checkout at the factory. Usually these
values are not extremely critical; they are selected
to provide optimum compatibility with associated
components. These components, which are identi-

fied on the schematics with an ncfnwc]z, are listed

ViiT SUIRTIiia vil

in Table 8-1. The recommended procedure for
replacing a factory-selected component is as
follows:

a. Try the original value, then perform the
test specified in Section V of this manual for the

(,u C ulb UUlllg l.Cle.l.lCu

h. If the specif ied test canno
torily performed, try the typical v
the parts list and repeat the test.

Table 8-1. Factory Selected Components

Designation Location Purpose Range of Values
R12 Front Panel To center range of CTR ADJ 3.16 — 16K to 4.75K
A6R22 HF Decade Adjust gain 24.6 to 38.3
A6R24 HF Decade Adjust dc level at input to 34-4 to 42.2
decade counter
A8R6 Video Amp Unleveled output adjust 10, 23.7, 38.3, 56.2, 75, 100,
121, ie7, 196, 215, 261,
287, 348, 383, 422, 511
(Resistor values given re-
solve gain in 1 dB steps.)
A13R20 First Conv. Center range of TRACKING 348 to 147K
ADJUST potentiometer
A14R33 Sense Amp 20 volt adjust 110 to 1.2K
A14R38 Sense Amp 6 volt adjust 1.47K to 2.61K
Al14R43 Sense Amp -12 volt adjust 1.33K to 1.96K
A15R11 Rectifier +175 volt adjust 619 to 1.78K

8-2
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1aplie o-4. ©OC

SCHEMATIC DIAGRAM NOTES
Refer to MIL Std 15B for Symbols Not Shown

herwise noted.

P/O = part of.

* Asterisk denotes a factory-selected value. Value shown is typical. Capacitors
may be omitted or resistors jumpered.

/) Screwdriver adjustment. O Panel control.

— Encloses front panel designations. T__ "7  Encloses rear panel designation.

e M _ 4 B - L N [, I B,
—_— ULIrCuli assempoply pDoraeriine.

Ndlinn accnmalaley lhandanlina
—— e — vulicL abbcuxuxy DULUCLELLICT,
Heavy line with arrows indicates path and direction of main signal
Heavy dashed line with arrows indicates path and direction of main feedback

~TET

Wiper moves toward CW with clockwise rotation of control as viewed from shaft
or knob.

Numbers in stars on circuit assemblies show locations of test points.

2 } "

9
4

Encloses wire color code. Code used (MIL-STD-681) is the same as'the resistor

color code. First number identifies the base color, second number the wider

stripe, and the third number identifies the narrower stripe. E.g., denotes

white base, yellow wide stripe, violet narrow stripe.

.

Voltage regulator (breakdown diode). .

1\

Denotes Field Effect transistor (FET) with N-type base.

Denotes FET with P-type base.

Denotes Capacitive diode (Varicap, varactor).

Denotes Silicon Controlled Rectifier.

P-Type Metal Oxide Substrate FET (MOSFET)

N-Type Metal Oxide Substrate FET (MOSFET)

990 ®@®% [

8-3
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re still not satisfac-

within the toler-
ances SpeCIfled in Table until the desired

result is obtained.

Table 8-Z, Schematic
rovides information relative to

wn on schematic diaorams
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8-20. GENERAL SERVICE HINTS.

8-21. The etched circuit boards used in Hewlett-
Packard equipment are the plated-through type
consisting of metallic conductors bonded to both
sides of an insulating material. The metallic con-

4l Rlsiallilly gk lial. AT I uRiiiC U0l

ductors are extended through the component
holes by a plating process. Soldering can be per-
formed on either side of the board with equally
good results. Table 8-3 lists recommended tools
and materials for use in repairing etched circuit
boards. Following are recommendations and pre-

4+ 4~ Atal NIy AT gmeeuos

pave |
vO Evlinea LLI.LU.IU Lcpall WULK

143 43
Cauviociis peruneny

a. Avoid unnecessary component substitu-

Model 8443A

h Do not

108
. 21UV WoT o 1iigll

on etched circuit boards. Excesswe heat may lift
a conductor or damage the board.

uee a hi

c. Use a suction device (Table 8-3) or
wooden toothpick to remove solder from com-
ponent mounting holes.

CAUTION

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 areas and apply a protective coating
to prevent contamination and corrosion.

8-22. COMPONENT REPLACEMENT. The fol-

nm thn
lowing procedures are recommended when con

ponent replacement is necessary:

tion; it can result in damage to the circuit board a. Remove defective component from
and/or adjacent components. board.
Table 8-3. Etched Circuit Soldering Equipment
item Use Specification Item Recommended
Soldering tool Soldering Wattage rating: 47-1/2 — Ungar #776 handle with
: Unsoldering 56-1/2 s *Ungar #4037 Heating Unit
Tip Temp: 850 — 900
Soldering* Tip Soldering *Shape: pointed *Ungar #PL111
Unsoldering
De-soldering aid To remove molten sol- Suction device Soldapullt
der from connec- by Edsyn Co., Arleta,
tion California
Resin (flux) Remove excess flux Must not dissolve etched circuit -| Freon
solvent from soldered area base board material or con- Aceton
before appiication ductor bonding agent .
of protective Lacquer Thinner
coating Isopropyl
Alcohol (100% dry)
Soider Component replace- Resin (flux) core, high tin con-
ment tent (60/40 tin/lead), 18
Circuit board renair gauge (SWG) preferred
Wiring
Protective Contamination,‘ corro- Good electrical insulation, cor- Krylon R #* #1302
Coating sion protection rosion-prevention properties Humiseal Protective Coating,
Type 1BiZ by Columbia
Technical Corp., Wood-
side 77, New York
*For working on etched Boards: for general purpose work, use Ungar #1237 Heating Unit (37.5W,
tip temp of 750 — 800 ) and Ungar #PL.113 1/8 inch chisel tip
**Krylon, Inc., Norristow, Pennsylvama

8-4
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b. If component was unsoldered, remove
solder from mounting holes with a suction device
(Table 8-3) or a wooden toothpick.

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

d. Insert component leads into mounting
holes and position component as original was
positioned. Do not force leads into mounting
holes; sharp lead ends may damage the plated-
through conductor.

+
4
5
3
>.
3
3
b
S
L

nao =Y
A}thu‘ g Il LIUV LOUUILLLICEIUT

sides of the circuit board are accesmble
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 repiacement com-
ponent one turn around original leads.

Solder wrapped connection and clip off

excess lead.

8-23. BASIC SERVICE INFORMATION.

Section VIII

Qe d
DELVICE

8-26. The following paragraphs and illustrations
provide basic information about logic circuits and
symbols. While a complete treatment of the sub-
ject is not within the scope of this manual, it is
believed that this material will help the technician
experienced with analog devices, who has had
little or no experience with digital circuits.

8-27. The circuits discussed are digital in nature;
their outputs are always in one of two possible
states, a “1” or “0”. These two states are also
referred to as being either high (H) or low (L).
The high and low states are relative; low must be
less positive (more negative) than high, both
states may be positive or negative, or high may
be positive and low negative. In positive logic the
more positive (H) state is a Iogical “1” and the
more negative (L) state is a logical ““0”’. In nega-
tive logic the more negative (L) state is a Ioglcal

19 A 4lan amv v mmotdiooa FTTV b o o JE
AL aliu LT uic posivive (1) bbdbc lb d lUglLdl

“O?’

8-28. Two of the basic “building blocks” of
logic circuits are the AND and OR gates. The

8-24. Since basic service information appears in Ircuits are the AN Uk gates. Ihe
the Spectrum Analyzer Service Manual, it will not symbols and truth tables for basic AND and OR
be repeated here. gates are shown in Figure 8-2.
AND OR
p— N\ A\ N
. )~ X - )7 X
B — B
... 7 L_‘__/
X=Ae®B X=A+B
{X EQUALS A AND B) (X EQUALS A OR B)
A B X A B X
H H H H H H
H L L H L H
L H L L H H
L L L L L L
Figure 8-2. Basic AND and OR Gates

8-5
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[+ 3o Te ) DACIN ANDY N
O-L£J. DAYIV ANW

661 9 o
output “1” when, and only when

plied to all inputs. As shown

i
inal X will be h]o‘h only when ferrnin 1

hen minal A and R
are both high. The dot (®) shown in the AND

gate is the logic term for AND. T e term for a
simple two input AND gate is X = A e B (X
equals A and B). AND gates may be designed to
have as many inputs as required to fill a specific

requirement.

8-30. BASIC OR GATE (Positive logic). The
basic OR gate is a circuit which produces a “1”
output when any one, or all of the inputs are in
a “1” state. As shown in Figure 8-2, terminal X
will be high when either terminal A or terminal
B, or both are high. The + shown in the OR gate
symbol is the logic term for OR. The term for a
simple two input OR gate is X = A + B (X equals
A or B). OR gates may be designed to have as
many inputs as required for specific needs.

8-31. The symbols for AND and OR gates differ
in that AND gate symbols have a flat input side
and a rounded output side while OR gate
symbols have a concave input side and a pointed

P R PP N
LuLpuL s1uc,
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8-32. TRUTH TABLES. Truth tables provide a
means of pr esentlng the output state of logic de-

..... £ not 4o 1o Lot Maana41
VlLCb 10Y a.uy be UL l 1pu 1S lll bd.Uuld..l. 1OLIII. 1Iuvll

tables contain one column for each of the inputs

and a ocohimn far tha autnunt Tn hagin +riith
alid a COimiil 10r ol OUvpuve. 111 0aSiC uull

tables the column notations are usually H or L

(for hich and low) or, for binarvy nfghnn, “1” or

AL gl Qliq 20NV, L, 108 Gay vl

“0”. More complex truth tables use other terms
which will be explained where these tables appear

in the text.

8-33. LOGIC INVERSION. Adding inversion to
AND and OR gates changes their characteristics.
Inversion is usually accomplished by adding an
inverter stage (common emitter) in front of an
input or after an output. A circle added to the
input or output leads indicates the portion of the
circuit in which the inversion takes place. The
simplest of these devices are AND and OR gates
in which the output is inverted. These gates are
called NAND (for Not AND) and NOR (for Not
OR). Basic NAND and NOR gates are shown in
Figure 8-3. When all inputs and outputs of an
AND gate are inverted, it functions as an OR.
gate. When all inputs and outputs of an OR gate
are inverted, it functions as an AND gate. Figure
8-4 provides information relative to various gate
inversion functions. '

X=AeB
(X EQUALS NOT A AND B)

|-zl T ) 1>
—|lT || |w
T|lxT | |— | X

X =A+B
{X EQUALS NOT A OR B)

— ||l |T]|>
—|lT | —|T]|w
|l |Xx

Figure 8-3. Basic NAND and NOR Gates

89
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A B o D
A —0 \ A N\ A —o N A — N
X X X X
B ——q__)o-_ B J_ B —o__)_ B __)o—
X=AeB X=AeB =AeB X=AeB

X=A+B X=A+B X=A+B X=R+B
A B X A B X A B X A B X
H H H H H H H H L H H L
H L H H L L H L L H L H
L H H L H L L H L L H H
L L L L L L L L H L L H

Figure 8-4. Logic Comparison Diagrams

4 1

1 b ubeu blle uemgnauon d.b
is frequently termed A (not
~d Pax e Mmalla O [
10V A} Ccuw. 1apulic O":t bll Wwd
nd

associated symbology.

835 BINARY CIRCUITS. Many types of flip-

flons are used in l'nnc\ry circuits. Each half of a

flops ar in binary circuits. Each half of
flip-flop is in one of two states at any given time.
The outputs are complementary; when one stage
is on, the other is off. The outputs are termed 1
and 0, high and low, or true and false, by the
same rules that apply to AND and OR gates. The
outputs may be identified in many different

Lo L e o

ways. This text luEIlElllES these OU.EPU.ES as w and

Q for the sake of uniformity. Basic flip-flops

which are pmrhmﬂm'lv adantable to binarv circuits

Vaiilii &l Al Vil luaadl SUGP UGRRNT VO RiiiGd y LIS

and combinations of fhp flops are dlscussed in
the following paragraphs.

836. BASIC NOR GATE FLIP-FLOP. Figure
8-5 illustrates a flip-flop constructed with two
NOR gates. Operation of the circuit is described
below. Assume that initially @ is high and Q is
low, and A and B are both low. When a high is
applied to input A, Q goes low and since_there
are now two lows applied to NOR gate 2, Q will
go hich. The Q hich is apvlied back to NOR gate

go high. The Q high is applied back to NOR gate
1, but since @ is already low, no change in state
results. When a high is applied to input B the
flip-flop again reverses state. Since the flip-flop
will remain in the last state to which it is set, it
“remembers” which signal was last received, and
can be used as a memory circuit.

8-10

lustrates a triggere

oach time a nuleo of
Talal Wl 4 puabe Ui a

the input. The output of trlggered flip-flop is a
square wave at one half the frequency of the
input triggers. In the circuit shown in Figure 8-6
the input may be negative going triggers or a
square wave. If the input is a square wave it will
be differentiated by C2 to produce both negative
going and positive going pulses. Assume that ini-

tially Q is low (Q2 on) and @ is high (Q1 off).

2
@®
"S

fhp op Which changes state
ag *i

15 4] 1CG VO
20 o

p— |

Figure 8-5. Basic NOR Gate Flip-Flop
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Figure 86. T

When a negative going trigger appears at the junc-
tion of CR1 and CR2 it has no effect on Q2

lnv-nngh (R horcaice m 14+ 0O ig Inw Hnowoyg

(B SR WIVY W/Ava MOULUAUDC Uubt}ub \q 0 l\-lVV Lluvvcvcl,
CR1 is forward biased by the high at Q and the
trigger is coupled to the collector of Q1. As the
collector of Q1 is driven in a negative direction
the trigger is also coupled through C1 to the base
of Q2. As Q2 begins to cut off, the positive going
collector voltage is coupled to the base of Q1
through C3 to drive @1 into conduction. The
process is regenerative; Q2 cuts off quickly and

ﬂ1 agnes into saturation. The next negative oping
goes INTOo saturaticn. 1ne nexs negative going

tngger reverses the procedure just described.

8-38. RESET-SET (RS) FLIP-FLOP. Figure 8-7
shows an RS flip-flop. The RS flip-flop has two
inputs, S for Set and R for Reset (sometimes
labeled S for set and C for clear) Assume that

1aller (D) AFF\ amd ig 1Ay (Y1 )
.uuua.uy w .lb 111511 (Y4 vll) alig w Id IUW (Wl Uil}).

In this state the flip-flop is set and a positive
pulse at the set input will not affect the circuit.
When a positive pulse is applied to the reset input
it is coupled through C4 and CR2 to the base of
Q2. Q2 begins to conduct and the negative going
collector voltage is coupled through C3 to the

riggered Flip-Flop
{=4 X x

base of Q1 to cut off Q1. The process is regener-
at1ve Q1 is qumkly cut off and Q2 saturates. The
15 111 4l n vacnd cdoda 11iadi]l 4 ol
LILP'LIUP Wiil J.Cl.lldul lll Ui€ YEeSer Statve unvil a pUbl‘
tive set pulse is applied through C2 and CR1 to
the base of Q1. Note that operation of the RS

flip-flop is the same as operation of the basic
NOR gate flip-flop described in paragraph 8-36.

8-39. RST FLIP-FLOP. Figure 8-8 illustrates a
RST f{iip-flop which is a combination of reset-set
and triggered flip-flops. In the c1rcu1t shown, neg-

ativa trigogne 1lang will malra +hao inflan change
avivle wiggcr pumco Wi IMiagke wie J.uy-uup Lilalige

states. Positive pulses are required for the set and
reset inputs. A positive set input will cause Q to
go high and a positive reset pulse will cause @ to
go high.

840 CLOCKED JK FLIP-FLOP. A clocked JK

£13 +rigagarad hr an innuit oloack miilee whaoan
LILP-LIUP 10 DLLESCLCU U.y a@all lllt}ub Vivin puioT viloid

certain conditions prevail at the J and K inputs.
Figure 8-9 illustrates the logic symbol for a JK
flip-flop derived from a RS flip-flop and two
three-input AND gates. Figure 8-10 shows a typi-
cal JK flip-flop integrated circuit schematic dia-
gram. JK flip-flops have three inputs (J, K and

8-11
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Figure 8-7.

Clock) and complementary outputs. JK flip-flops
“used as decade counters also have clear or reset
inputs, preset and in some cases, a blanking in-
put. When the J and K i inputs are both high the
flip-flop changes state every time a clock pulse
appears; operation is the same as a triggered flip-
ﬂop When the J input is high and the K input is
low Q will go high; operation is the same as the
reset in RS flip-flops. When the J input is low
and the K input is high Q will go high; operation
is the same as the reset in RS flip-flops. When the
J and K inputs are both low clock pulses do not
affect the circuit. Frequently JK flip-flops are
shown schematically with no connection shown
to the J and K inputs; when this occurs, hoth J
and K are actually held high and the circuit func-
tions as a triggered flip-flop.

8-41. BINARY LOGIC. The following para-
graphs will explain the basic binary logic required
to understand the operation of the dividers and

Jdoonn A amcziadaiwme 1and i o Fra~tinnmatr cntinta
gecade COoUunNiers useu i1l a uocyuciivy countver.

QA9 In fre

O-"x 4.

uency counters the decimal num-

LOMIIVTRS  vilb KOULLal  ANalil

bers 0 through 9 are displayed on each readout
device. For this reason, only binary numbers
0000 through 1001, which correspond to decimal
numbers 0 through 9 will be discussed in this
text. The only exception to this is the discussion
of Figure 8-11 which follows.

812

RS Flip-Flop

8-43. Figure 8-11 illustrates four triggered flip-
flops in series, with the Q outputs of the first
three driving the trigger inputs of the next flip-
uup Since each J.llp uup is uriggereu Ox‘u:y' uy neg-
ative going excursions of the input signal, each
provides one cycle of output signal for two cycles

on input s1gna1 The flip- ﬂops then are weighted
in ascending powers of two. The first flip-flop has
a weighted value of 2° (1), the second has a
weighted value of 2' (2), the third has a
weighted value of 27 (2 x 2 = 4) and the fourth
has a weighted value of 2° (2 x 2 x 2 = 8).

8-44. Assume that initially the flip-flops in Fig-
ure 8-11 were all set to 0 (Q low). When seven
input cycles have been received the flip-flops have
operated as follows; the first has been turned on
(Q high) by inputs 1, 3, 5 and 7, and turned off
(Q low) by inputs 2, 4 and 6. The second flip-
flop has been turned on by the first and third
outputs of the first flip-flop (coincident with ini-
tial inputs 2 and 6) and turned off by the second
output of the first flip-flop (coincident with ini-
tial input A.\ The third flin-flop has been turned

vidi aiip) 10 uiaaih iLpgraiUp dias wCTi nallita

on by the first negative going output of the
second flip-flop (coincident with initial input 4).
The fourth flip-flop has not been triggered
because there has been no negative going output
from flip-flop three. The first three flip-flops are
now in the 1 state (Q high) and the binary state
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Figure 8-8. RST Flip-Flop

>

is 1110. Their decimal weighted value then is 2°
+ 2! 22 =1 + 2 + 4 = 7. The next negative
input to the chain will cause the first three flip-
flops to go off and the fourth to go on. The bi-
nary state then is 0001; the decimal weighted

valueis 0 + 0+ 0+ 2 =0+0+0+ 8 =8.

+

8-45. As the timing diagram in Figure 8-11 in-
dicates, four flip-flops in this configuration are
capable of counting up to 16. Since only the
decimal digits 0 through 9 are used in counter
circuits, a means must be provided to limit the
count to ten. A means must also be provided to
reset the flip-flops to zero before beginning a new
count. The means by which these facilities are
provided are discussed in later paragraphs.

8-46. Since binary numbers, like decimal num-
bers, are written in ascending order from right to
left, the weighted values of the flip-flops are
easier to understand in 8, 4, 2, 1 order. Table 8-6
lists the true binary numbers for 8, 4, 2, 1 binary
weights and their decimal equivalents.

8-47. A SIMPLE 8421 BCD CODE DECADE
COUNTER. Figure 8-12 illustrates a simplified
decade counter using triggered RS flip-flops. This
circuit operates like the circuit shown in Figure
8-11 up through decimal count 9 (binary 1001).

=

—e

CLK
=

A
)
),

Figure 8-9. Clocked JK Flip-Flop
8-13
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Figure 8-10. JK Master-Slave Flip-Flop (Typical)
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0
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Figure 8-11. 16 Counter Binary Counter Chain
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Table 8-5. JK Flip-Flop Truth Table
Before Trigger | After Trigger
J K Q Q Q Q
0 0 1 0 1 0
0 1 1 0 0 1
1 0 0 1 1 0
1 1 0 1 1 0

Table 8-6. 15 Count Binary Truth Table

Model 8443A

When the tenth pulse is received at the input flip-
flop point A goes low, flip-flop point B goes high
and the flip-flops are temporarily in the 1010
state. Almost immediately the output from B
causes D to reset and the output from D then
causes B to reset. The end result is that all flip-
flops are reset to 0 by the tenth pulse and are

randxyr +n hoaoin the navt cniintd Mhia eiverid g 11g .~
reaqy vo Oegin wie nNextv Countv. 1nls Circult 1s use

ful as a divide by ten decade. To be used as a
frequency counter a reset must be provided to
reset all flip-flops to zero when the count ends at
a number other than ten.

8-48. BLANKING DECADE COUNTER. Figure

Q19 MNewcdwndtncs o Llawmld; o A I s Ml o
O-109 HIUdLIALEd d Uldlll\llls ucciayuc LULUIbU.l I.U.U

circuit will divide by ten and provide BCD (bi-

nary coded decimal) outputs for decimal numbers

) 0 through 9. In addltlon the A, B, C and D out-
Binary puts may be set to 1111 (15) to cause the nu-
g = 93 4= 9= o1 1 =99 | Decimal merical readout device to be blanked.
8-49. The output of the blanking control NAND
0 0 0 1 1 gate is norrnally high When the JK flip- ﬂops are
0 0 1 0 2 reset their Q outputs go ﬁigu After reset and be-
0 0 1 1 3 fore the frequency count begins the outputs of
o 1 0 0 4 the A, D, B and C NAND gates are normally low
0 1 0 1 5 because both inputs are h1gh Now if the blankmg
Y . - - o control input goes high and Q of the first flip-
v 1 L v v flop is high, the blanking control NAND gate out-
0 1 1 1 7 put goes low and the outputs of the A, D, B and
1 0 0 0 8 C NAND gates go high. In actual use, inverters
1 0 0 1 9 follow the A, D, B and C NAND gates to provide
1 0 1 0 10 a negative ngiC BCD output of 1111 (ucuuual
1 0 1 1 11 15) to the decoders which have no gate to accept
1111, so none of the elements in the numerical
1 1 0 0 12 readout devices are energized.
1 1 0 1 13
1 1 1 0 14 8-50. BUFFER-STORE. In frequency counters
1 1 1 1 15 it is necessary to transfer the information stored
0 0 0 0 0 in the decade counters to display decoders prior
to starting the next count. Isolation must also be
8 4 2 1
—21qm s| 7 ,—L QD s| 7 8lom s| 7 Alqu S| 1
-] (0) R [ Q) R Q0 R Q) R

8-16

Figure 8-12. 8421 BCD Decade Counter
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provided to prevent the display from being af-
fected by a count while it is in progress. Figure

8-14 shows a tyvnical b

huffer-store circuit
&-14 show yprcal ore

(92 R £67 58 4 PN

8-51. The terminals labeled A, B, C and D at the
bottom of Figure 8-14 are connected to the out-
puts of the decade counters. Operation of the
buffer-store is described below. Normally the in-
put labeled TRANSFER is high the inverter out-

o~ A4la o antne landrran

pub is low and ail of the AND gaies between the
BCD inputs and the RS flip-flops are disabled.
When the transfer pulse appears one of the two
AND gates between the inputs and the RS flip-
flops goes high. Assume that when the transfer
pulse appears the A input is low. The output of
the reset AND gate of the first RS flip-flop goes
high, the input to the A inverter goes high and
the inverter output goes low. If the A, B, C and

D Uubpubb are to be ubt:u, the GATE i Lupub miust
be high in order for the output NAND gates to
function. With the A input low the input to the
A NAND gate from the RS flip-flop will be low
and the NAND gate output will be high. When
the A input is high the set AND gate output is

high, both inputs to the A NAND gate are high

Section VIII
Service
and the A output is low. At the same time the

input to the A inverter is low, so A is high. Oper-
ation of the B, C and D PlY‘Pu!fc is identical to

wile ivs I8 aTiiuival

the A circuit. Typlcally the A, B, C and D out-
puts are used to drive decoders and the A, B, C
and D outputs are used to drive recorders, Digital
to Analog converters, etc.

8-52. DECODER-DRIVER. Decoder-drivers pro-

2 4hn RO hinawer anda
L€ DUy 0iary <oqe

to a decimal equivalent to drive numerical read-
out devices. Figure 8-15 shows ten four-input
AND gates connected as a decoder. Each AND
gate will respond to one, and only one, of the
binary equivalents of decimal numbers 0 through
9. Example: the number 1 gate will provide a
high output oniy when A is low and B, C and D
are high.

Cdwanalata?
viaiisiavc

wido a moang +n
viQe a Ineans o

8-53. INTEGRATED CIRCUITS. Many circuits
used in counters and other equipment are avail-
able as integrated circuits. The last three circuits
discussed are all available as integrated circuits.
Figure 8-16 shows some of the packages used for

integrated circuits.

&
|

N~— =10
o
out
J Q J Q '—J Qr— J Q j Q
INPUT ¢ cC A ¢ c B cC
K a K Q K g K d K Q
Ir R R R, R
RESET
BLANKING CONTROL /)O

w

U
©

o o

Figure 8-13. Blanking Decade Counter
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Counter not working prop-

erly.

Y

resolution switch positions.

]

g

In the bad resolution posi-
tion, the decimal point is
properly located.

YES

NO

YES

Replace A5 Time Base.

Figure 8-17.

8-20

Remove A1 with 8443A on,
check for 0 volt at the appro-

priate test point on the
switch hoard.
Test
Resolution Paint
1 kHz 7
100 Hz [
10 Hz 6

The appropriate test point is

grounded
juo

*YES

Replace A1
Low  Freqg R?place
Counter Switch Board

0.K.
but

Repl
boar

I

i

0.K. in MARKER Mode but
not in SCAN HOLD Mode.

I'_l

lvss

With 8443 in SCAN HOLD

Mada chaclk Taet Paint b an
wigGe, ¢neck iest yoint o on

A7 board. TP 5 is grounded?

lr ES

F

Note

ably

board.

Replace A7 hoard.

Problem is prob-
defective
CR22 on A7

Replace A16 switch
board.

Troubleshooting Tree (Sheet 1 of 2)



nv o ooapan unin soo. INO
0.K. in SCAN HOLD Wode
but not in MARKER Mode. I l
lYEs
| ]
Replace A7 marker control
board.

0.K. in BOTH the SCAN
HOLD and MARKER Modes
but not in the EXTERNAL

=
=]

lves

Y

[ e A Mo . L s ._
nemove Al 10W req countr.

With MODE swith in EXT,
check for following voltages

on respective switch board
test points

'

I

YES Test

Point Voltage

12 0 £1

9 -12 £5

10 +24 5

[no

Replace A16 switch boar Counter does not operate
properly in MARKER or
SCAN HOLD Modes but does

Replace A1

assembly. Set

RESOLUTION to 1 kHz. | no
Connect Scope to A5 TP 2.
The voitage at TP 2 is aiways
greater than 2 volts?

Y

Ives

Replace A7.

y

operate properly when 8553
is in ZERO SCAN Made.

=
o

—

lves

With 8553 in PER DIVISION
Mode, measure voltage on
shield of the violet coaxial
cable goint to A7 assembly.
The voltage should be <GH

YES

volts.
lNO

| J

The difficulty is probably in
the A6 assembly. However,
carefully check the input
signal to be sure that it meets
the frequency and level specs
for the 8443A. Aiso check
the cable between the EXT
INPUT and the AB assembly.

Check cable to determine if
its shield is open or grounded
between the A7 assembly and
the 8553

y

Counter s

MARKER a

WiATINCR O

Modes but
wrong frequi

¥y
digit; eg., !
working, or
wrong numk
ing two nu
ously.

In some cat
may be sol
the nixie in
it.

Defective di
nificant (rigt

Rightmost
two numbe

or one num

Replace A7




Counter is operating in
MARKER and SCAN HOLD
Modes but is indicating the
wrong frequency.

NO

lves

Difficulty is confined to one
digit; e.g., one digit is not
working, or is displaying the
wrong number or is display-
ing two numbers simultane-

ously.
lves

In some cases, the problem
may be solved by replacing
the nixie in the defective dig-
it.

NO

AG board. The following rela-
tionships should exist, where

low = <5 volts and High = > 2 volts.

ND
lves
Defective digit is the least sig- | NO
nificant (rightmost) digit.
lves
ES
Rightmost digit is displaying
two numbers simultaneously YEs Replace A1 low frequency
or one number partially. counter.
NO
The difficult is in either the Right-
Al or A6 assembly. Remove  most
the A6 assembly from its number | A B c D
pocket, place it on an ex-
tender board, and check it as 0 HE | HI | HI | HI
follows: 1 LO | HI | HI | HI
Set the 8443 to the 2 HIE [ LO | HI | HI
MARKER Mode. Set the 3 LO | LO | HI | HI
 J 8552 to SINGLE SCAN (Set 4 HI | HI | LO | HI
SCAN TIME to fast time), 5 LO | HI | LO | HI
eplace A7 and trigger the scan until the 6 HI | LO | LO | HI
defective display occurs. Then 7 LO | LO | LO | HI
_c_hec_k thumltages on the A, 8 HI | HI | HI | LO
B, Cand D test points on the 9 LO | HI | HI | LO

This
the
incor

Righ
but
corre
its st

Righ
but

do N
the «

Ther
not
and




—

This relationship exists (but
the number displayed is the
incorrect frequency).

YES

Counter reads zero. %

T

Rightmost number is blank
but A, B, C and D readings
correspond to one of the dig-
its shown in table,

YES

lYES

5

Rightmost number is blank
but A, B, T and D readings
do NOT correspond to one of
the digits shown in the table.

F

Then the relationship does
not exist, so A1l is defective
and should be replaced.

Replace A6

-

Replace A1l

With 8443 in MARKER
mode, connect the A8 assem-
bly output which goes to A6
ussembly to the 8553 RF
input. The level is =18 dBm,

ND

™

Remove the A1 assembly and
check for the following volt-
ages on the switch board in
both the MARKER and
SCAN HOLD modes.

TP 9 424 +5
TP10 -12 +5

These voltages exist?

NO

lves

Replace A6 Hi Freq Decade.

Replace A16 switch board.

Replace A6

Difficulty is in A8 assembly
or other part of RF section.

Put 8443 in SCI
Mode and set resol
kHz. Check A5TPY
for the following af
waveform:

ﬁ — - - - -

Waveform is @

§

Put 8443 in SCA
Mode and set res
10 Hz. Disconnect
AB that goes to Al
nect scope to that
using appropriate
Scope displays an
cal square wave v
quency is one tenth

frequency?

-

Replace A1 E

COUNTER TROUBLESHOOTING



Put 8443 in SCAN HOLD

mSec {i.e., 1 mSec £10%).

lYes

Check voltage on ABTP1 with

..... 1 RALI-
scope. Scope display a 1 MHz

lvss

signal.
lNO

Replace A Replace A4

ROUBLESHOOTING TREE

> Mode and set RESOLUTION |NO
to 1 kHz. Measure voltahe on
AETPS, Vagltage is <1 volt?
[ves
Put 8443 in SCAN HOLD Connect scope to ASTPG.
Mode and set resolution to 1 The following  waveform
—wL kHz. Check A5TPS on scope should appear:
for the following approximate
waveform:
h—-=---=--=-- - NO f emmmme - NO
2 —f)--f--- e
85—l -- -5 —-
e T - = -- —————
. | ".:“- — lmSec-:l T‘—
Waveform appears?
Waveform is correct? _ PP
|YES lYES
' X
; AGTP2.
Put 8443 in SCAN HOLD Connect scope to AGTP2.
Mode and set reso|ut|0n to 150G IUIIUVVIIIH vwaveoiuiig
. should appear.
10 Hz. Disconnect cable from
AGb that goes to Al and con- ;
nect scope to that connector T p—— T p— T
P e o e 3 —f---l--f---1--- Ino
uhlllg dpplUpllﬂlU nuapu-:l
Scope displays an assymetri- 0 —]---1--J-- —I—_— -
cal sguare wave whose fre- 1.5 —- ‘]‘T‘t'. """
guency is one tenth the input | mSec |
frequency?
YES NO Correct waveform appears?
J' l [YES
Replace A1 Replace AB
Replace Ab.
Winunfn was nnrrnnf ovront
VVEVEI Il a2 (VIR g™ CALVOHL No
that spacmg between pulses > Replace AS
(t1) was not approximately 1

Maoaciira  wnd

Wivdoul v vue

Voltage is <

YES

Disconnect
Ab that

Using app
connect sco
that cable.

>h Vopps
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Re



Model 8443A

Put 8443 in SCAN HOLD

po| Mode and set RESOLUTION INO Measure voltage on A7TPS.
to 1 kHz. Measure voltahe on B> Voltage is <5 volts?

ABTP5. Voltage is <i volt? -

, | YES NOD
|YES
Connect scope to ABTP6.

The following  waveform
should appear:

Replace A7 Replace A16

Disconnect coax cahle fram

95 ——-|--- __]_I_I_ P> A5 that comes from A4,

Using appropriate adapters’ NO - | Check the cable and if 0.K.
[ *] replace A4,

(o]

]

]

I

I

1

]
=

T TUE connect scope to the end of

C

-

0 —= —_I.rr-ls-éc.-q-t—T‘-— that cable. A 1 MHz signal
>5 V p-p shouid be present.

l‘.'es iYES
Connect scope to ABTP2. Replace A5

The following  waveform
should appear,

nepiace AD

Repiace Ab.

t except
NO
nopulses [ND o) Replace A

mately 1

10%).

TP1 with
a1 MHz

“Tun

Ny

place A4




Model 8443A

NOTRQ Oannant tha madal QAA2A ™ 11 TATITIN T LN
PO AV B V1 LAJILLLITLL LUIT 1LIUUTE UOTTUY NO rlace ";ne I’wan Swl];cn
to the ac line with the L— gl in the ON position. White
1. Controls not men- wo... | POWER switch in the ON lisht iluminates.
tioned in the following BS | STBY position. The blue i
tests need not be ad- STBY light illuminates. NO YES
Irigtad Mh Ay awa nw~
jusieh. 1168y ai® pro-

perly set from the pre-
vious test, or do not
affect the test being ' Y
made.

YES | Activate RESET switch on | NO STBY lamp or w

2. All tests are based on A14 lights illuminate. P.OWER switch i
the model 8443 A being tive.
interconnected with an l

analyzer  which s

Innum +n ha Aanavating
AUUWIL vU 0T Upllauiliy

properly. Repajr as required. ‘& Check POWER switch and

arivive o

N
WILlE. VI

3. It is assumed in rf sec-
tion tests that the rf

output is missing or I YES
yuu n llll”llls L
that the level and/or v

flatness is not as speci-

M omn 1. dlem P o Threon
- UIICUCK  LIIC 1111 11U I U,
fied. .
is OK
A Qivvann tha madal QAAQA
4 WILILT LlIT 111vuvl U1

1. F N N
rf output level is large-

ly determined by the
ALC assembly, a devia- Replace h
tion of *2 dB or so fuse burns
from that illustrated is
permissible in individ-
ual tests. However, the
minimum signal levels

-

specified in each test Check C1, C2, and C3 on Remove
must be met. the mother board for No | from the
shorts. If they are good |eg- rectifier :

5. In several of the ana- trouble is in the A15 as- stall a ne

lyzet CRT displays a sembly. Order a replace- fuse again

signal other than that ment assembly or refer to I

snown may oeé Op- Service Sheet 4 and make

served. Usually these necessary repairs_

signals may be ignored;

they are mixing pro-

The powe
du?tswhlcha}re Af‘iltered line 501‘;;
Oul 11 1ater siages. ing are pr(
6. If the rf output is as
specified and the
counter section is not
operating properly, or
if the scan hold func- _ Refer to §
tion is not operating Place the POWER switch NO a:nd ..(EP.ECE
propeﬂy’ proéeed ta b———3»| in the ON position. White | D¢ PUWLI
the “COUNTER SEC- ON light illuminates. terconnect
TION TROUBLE- pair as reqt

SHOOTING TREE”. YES




switch
White

YES

y

mnTy

y1DXY 1amp or Wll'll'lg or
'OWER switch is defec-

Check the +6, +24, +20
and -12 volt test points on
the Al4 assembly and the

ive.

ER switch and

line fuse. Fuse

—

Replace line fuse.
fuse burns out.

tha

m o oo
Remove the connec

from the top of the Alb
rectifier assembly and in-
stall a new line fuse. Line
fuse again burns out.

lYES

The power transformer or

r wrritnle s el
line vcltage switch or wir-

ing are probably defective.

Refer to Service Sheet 10
and check the ON lamp,
the POWER switch and in-
terconnecting wiring. Re-
pair as required.

+175 volt test point on the | YES .
mother board. Refer to v
paragraph 5-13 for toler- NO
ances. All voltages are |
y
Refer to Service Sheet 4 e
and check for shorts be- | YES| hefer to service Sheet 4
tween the Al4 test points [«g— and check the voltages at
and ground. Next check the A15 fuse test points.
the series regulators by re- Voltages are present at the
moving both A14 and A15 fuse test points.
and checking the base to
emitter resistance from the I NO
pins shown on Service
Sheet 4. The +175 volt Y
series regulator should Tivct ohanl thn £
have a b-e resistance (for- L 1oL Lllcbl\ bllc LUDTD Ull
: g the Al5 assembly. Then
Xi‘{ﬂ,"b la:ﬁ(,i‘) 2£“ff pr?,,ﬁlﬂ check the transformer sec-
iligvel y ASAvVAV) AFLL1110. v o . -
other series regulators ondaries; r%)lace Ttl alf
should have a b-e resist- ficﬁsffy;m wf?f{eﬂ ”‘E
ance Of about 550 Oth. VULLAETD alt PITdClL i.lb e
If there are no shorts and transformer secondaries re-
the series regulators check place the A15 assembly or
LIIT DTLIVD l‘.C uiaruLy uviioun refer m Se]_‘vice Sheet 4
iolo 4d;:;1:::gl or replace the and make the necessary re-
¥ pairs.
Connect the model 8443A NO
Al13 assembly 50 MHz —
output to the analyzer RF
INPUT using the HP
1250-1236 adapter.
Set the anaiyzer SCAN
WIDTH PER DIVISION to
2 MHz.
50 MHz signal is -28 dBm
minimum. YES
—® Connect the 50 MHz out-
put from the Al12 as-
sembly to the analyzer RF
INPUT using the HP
1250-1237 adapter. Set
the analyzer controls as
Replace the A12 assembly follows:
or refer to Service Sheet 2 NO [ FREQUENCY 50 MHz
and make necessary re- | ® | SCAN WIDTHP/D 2 MHz
pairs. i BANDWIDTH . 100 kHz
The 50 MHz signal is -16




Set the analyzer controls Connect the output from Replace the A8 assembly
as follows: the A8 assembly (the out- | NO | or refer to Service Sheet 3
POWER ........ ON put which goes to the at- [ and make necessary re-
SCAN WIDTH YES | tenuators) to the analyzer pairs.
D/n ______ 10 I\/IHZ . RF INDIPT‘ nclng {'he HP
BANDWIDTH . 300 kHz 1250-1237 adapter. Set . NOTE’.
SCAN TIME the analyzer controls as The “TENTHS” attenua-
PD ....... 2 mSec follows: tor shouid be set at 0 for
SCAN WIDTH SCAN WIDTH all tests.
.. ... PER DIVISION PD ... 10 MHz
INPUT BANDWIDTH . 300 kHz
ATTENUATION 10 dB INPUT Connect the TENS atten-
LOG REF ATTENUATION 20 dB wnavvL Uul:yulo (AU RS L v a.um
RF INPUT. If the
LEVEL ..... 0 dBm LOG REF zer
LOG/LINEAR .. LOG LEVEL +10 dBm analyzer CR'.If‘. g‘Sp'ayla‘s
. now as specified, replace
FREQUENCY 50 MHz The analyzer CRT display the UNITS attenuator or
Adjust the analyzer dis- is a straight line on the top refer to Service Shest 2
play for a clear baseline graticule line. and make the necessary
trace. I YES repairs_
With the model 8443A Y
operating in the MARKER . I‘T_?_Tlf -
mode, connect the Output Connect the model 8443A AJUT W TarbILdl oTiLUlpivil
of the A9 assembly to the of values and placement
’ RF OUTPUT to the analy £ fact
a_na_lyzer RF INPUT using zer RF INPUT with the 0 parts, ggdory service 1S
the HP 1250-1237 adap- TENS attenuator set to recommendec.
ter. +10 and the UNITS and | NO | 1f irn cctonse (B i
TENTHS attenuators set [ ul wie analyzer il tt"r
The baseline trace of the to 0. play is not as specified
analyzer CRT rises to -36 with the TENS attenuator
dBm minimum. The analyzer CRT display output connected to the
o should again be a straight ﬁ?;’{}’fe_‘ “EF INPUT, :tAhﬂe
IN H . 1 LUNO au.cuual.UL lb UCIE\.
Eg: on the CRT graticule tive and should be re-
) placed.
Connect the 200 MHz out- |NO
Connect the A13 3 MHz NO Replace the A13 assembly put from the Al0 assem-
test point to an oscilio- | OF refer to Service Sheet 2 bly to a power meter. Sig-
scope; 3 MHz level should and make necessary re- nal level should be 22 |YES
be 680 mV peak-to-peak. pairs. dRm minimum.
[vEs A
Connect the 47 MHz input
from the analyzer to the . -
. NO Repair cabling between
analyzer RF INPUT using |l the analyzer and the

the HP 1250-1237 adap-
ter. Set the analyzer FRE-
QUENCY to 47 MHz. Sig-
nal is -9 dBm minimum.

model 8443A.

| BT

—a
‘IDD

Replace the A13 assembly
or refer to Service Sheet 2
and make necessary re-
pairs.

YES
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Replace the A8 assembly

for +n Qawrui Qhnant 2
Or reier 1o oervice Sneet o

and make necessary re-
pairs.

NOTE

I »
The “TENTHS” attenua-

tor should be set at O for
all tests.

Connect the TENS atten-
uator output to the analy-
zer RF INPUT. If the
analyzer CRT display is
now as specified, replace
the UNITS attenuator or
refer to Service Sheet 3

and make the necessary

Connect the 150 MHz
from the analyzer second

P 10toa power meter. Sig-
nal level should be -4 dBm
'ﬂ minimum, YES
Y | J

Repair
the analyzer
model 8443A.

cabling between
and the

Replace the A1l assembly

Connect a 30 dB attenua-
tor (A2 may be used, set
to -20 dBm) between the
200 to 310 MHz L.O innut

v AU LIL4 LRV IPpUL

from the analyzer and the
input to the A10 assembly
and ground the ALC test
point. Set analyzer con-
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repajrs, or refer to Service Sheet 2 YES trols as follows:
and make necessary re- > ggfﬁ%ﬁggg %II;./II{I(Z)
NOTE pairs.
Due to critical selection Chomjf%a powerl meg.er to
of values and placement :;t:meo] chnlﬁiseglnb y‘l'Q :lg]l;li\l
of parts, factory service is SuL, ST ER LY AL
recommended. minimum.
Replace the A10 assembly NO
If the analyzer CRT dis- or refer to Service Sheet 3 <
play is not as specified and make necessary re-
with the TENS attenuator pairs.
output connected to the
analyzer RF INPUT, the
TENS attenuator is defec-
tive and should be re-
placed.
Connect the input to the
Connect the 200 MHz out- |NO model 8443 A A9 assembly
put from the Al0 assem- from the analyzer first lo-
bly to a power meter. Sig- cal oscillator to a power . .
nal level should be -22 |YES .| meter. Set the analyzer |NO_| f‘heepm“nﬁ?,?{;“g a.ijftw‘fﬁ‘;
dBm minimum. = SCAN WIDTH to ZERO. T model 84438
Tune the analyzer FRE- )
‘ NTTENOV frarm N+~ 110
- W LN L MUl U LU 11V
MHz. Signal level should
be -9 dBm minimum.
| vES
Replace the A9 assembly
or refer to Service Sheet 2
and make the necessary
repairs.
Figure 8-17. Troubleshooting Tree (Sheet 2 of 2)
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Table 8-7. Assembly and Component Locations

Assembly

Schematic

Photo

Al Low Frequency Counter
A2 TENS Attenuator

A3 ONES Attenuator

A4 Reference Oscillator

-

Ab5 Time Base Assembly

A12 50 MHz IF Amplifier
A13 First Converter

Al4 Sense Amplifiers
A15 Rectifier Assembly

A16 Switch Assembly

Service Sheet 9

Service Sheet 3

Service Sheet 3

None
Service Sheet 7
e OV L Q
oervice pliecer [e]

£
[0 d
[e2]

Qoamrion Qlhnnt Q
MWCLVILT WHITC U J
Service Sheet 3
Service Sheet 3
Service Sheet 2

Service Sheet 2

Service Sheet 4

Service Sheet 4

Service Sheet 10

Service Sheet 9
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The HP 8443A Tracking Generator/Counter was
designed for use in conjunction with the HP
8553/8552 Spectrum Analyzer.

The HP 8443A output frequency is swept (or
tuned to a fixed frequency) by the three local
oscillators in the Spectrum Analyzer. The output
frequency of the HP 8443A always tracks the fre-
quency to which the analyzer is tuned.

The HP 8443A counter section provides a means
of stopping the Spectrum Analyzer scan and
counts the output frequency of the Tracking
Generator while the analyzer scan is stopped. The
counter may also be used to count the frequency
of an external source. BCD information from the
frequency counter is available at the rear of the
instrument to drive external equipment.

The HP 8443A Counter Section is described in
detail on Service Sheet 5.

First Converter (A13)

The first converter assembly consists of a 3 MHz
crystal controlled Colpitts oscillator, a 3 MHz
buffer amplifier, a 47 MHz buffer amplifier and a
diode quad bridge mixer.

The 47 MHz input from the analyzer third local
oscillator (approximately -7 dBm) is amplified 14
dB and applied to the bridge mixer. The other in-
put to the bridge is the 3 MHz output of the
crystal controlled Colpitts oscillator. The output
from the bridge is a 50 MHz fixed frequency or,

when the analyzer is operated in the stabilized

mode, a swept frequency (up to 200 kHz)
centered at 50 MHz. UULPUL blglldl level is nom-
inally -26 dBm. Detailed operation of the first

1 410 45~ i nn A
converter and service instructions appear on

Service Sheet 2.

50 MHz Amplifier (A12)

—
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wn
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two-stage
(approximately 11 dB gain) ampli

pass filter.

=
Lo
o
U‘

andw1dth o he bandpass filter at the 3 dB

Traps are provided to suppress the 47 MHz input
from the analyzer and 44 MHz image response.

Detailed operation of the 50 MHz amplifier and
service instructions appear on Service Sheet 2.

Second Converter (A11)

The second converter assembly consists of a
three-stage amplifier and a diode quad bridge
mixer,

The amplifier isolates the analyzer second local
oscillator from the HP 8443A and provides
approximately 20 dB of gain.

The diode quad bridge mixes the 150 MHz signal
from the analyzer with the signal from the 50
MHz IF to produce an output IF signal of 200

T, ML

MHz. The output level is about -38 dBm.

Detailed operation rvice information is on

Service Sheet 2.

200 MHz Amplifier (A10)

variable-gain amplifier and a bandpass filter.

The gain of the amplifier is controlled by the

ALC signal from the Video Amplifier/Automatic
y.

U‘

Level Control Assembl

The maximum gain of the 200 MHz amplifier is
about 20 dB.

Detailed operation and service information ap-
pears on Service Sheet 3.

Third Converter (A9)

The third converter consists of a three-stage
fixed-gain 200 to 310 MHz amplifier, a diode
dquad mixer and a low pass filter.

The amplifier isolates the HP 8443A from the
analyzer first local oscillator and provides approx-
imately 20 dB of gain.

The bandwidth of the frequencies processed

A tha ool
through the amplifier is determined by the posi-

tion of the SCAN WIDTH switch on the Spec-

trum Ann]trﬂer



When the analyzer is operated in narrow scan
wsxricddlha (9N 11T Aivria Aar laga) in tha gtalhil,
Wlubllb \QU l\llb PCL ulVlDlUll \vJ g ICDD} 111 lJl.lC ouauu

ized mode, the analyzer first local oscillator out-

pnf ie a fixed fraguencvy. {The analvzer third local

ut 1s a Iixeqa LICTYULCHTY . (L 10 Qllary 4C1 L

oscillator is swept when the first local oscillator is

The diode quad mixer mixes the input from the
analyzer first local oscillator and the output from
the 200 MHz amplifier to produce a 0 to 110
MHz signal or any portion of this range of fre-
quencies. When the analyzer is operated in the
ZERQO scan mode the output from the mixer is a
fixed frequency.

The 120 MHz low pass filter provides approxi-

mafnly 75 dRB reiection to freguencies above 200

111X VT PO LaD AT TULINVEE VO LIS UtILLlIch oy

MHz. The 3 dB cutoff point is at 120 MHz. De-

tailed nnprahnn and service information npem‘s

qiitls Lptliqallioll Le 101118 2 ap al

on Serv1ce Sheet 3.

Video Amplifier/ALC (A8)

The Video Amplifier/ALC (automatic level con-
trol) circuit consists of two amplifiers and a
comparator. The input video amplifier provides
32 dB of gain and the second amplifier provides
20 dB of gain.

A oot i o FPrman

The comparator is reicre wced a
which is controlled by the 0 to 1.2 dB vernie

nravide the antomat
ProviGe tie autcmad

200 MHz amplifier.

When the 0 to 1.2 dB vernier is set to 0 the RF
output to the 0 to 120 dB attenuator is a con-
stant +10 dBm. The 0 to 1.2 dB vernier may be
used to attenuate the RF output linearly from 0
to 1.2 dB. Detailed operation and service infor-
mation appears on Service Sheet 3.

RF Attenuators (A2 and A3)

There are two prec1s1on step attenuators con-
1ntrnnt Tha fivet a

o 1Q
CUIpUtl. 14¢ IIrsv 1s a

0 to 120 dB, 10 dB per step attenuator. The

AAAAA R I R,

bULUuU. lb a U to J.é U.D, J. U.D [JUI bbt}p attenuator.

These attenuators, in conjunction with the 0 to

19 AR varniar £ 4l
i 1 oK

[os ey 1rwatn
ol U2 V11111 PIUV Liice

vide accurate con O
output signhal at any level
-123.2 dBm. Detailed o

.
Jailiii. LITLRaLATG L

mation appears on Service Sheet 3.
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er

v

Power Supplies and Regulators {(A14 and A15)

All dc power supplies use a common power trans-
Ald

former and all aras vaannnnnd +n the 494

FAV /S UViwy g aLiuAe (¢80 Y arLv ACLTAIT LIV wJ L b 'VUI
supply.

When the instrument is in the standby mode the

A4 ol arinnly Ffunotian +n maintain  areratal

Tacr vuiv ouyyl_y Lull\/hlulls v lllalll Lalli L}lybbal

oven temperature and avoid long warmup periods

when the instrumaent ie nlacad in corvice Tn the
Y¥Yaiia (2 23w ALAD UL VALLIC AV 10 ylu\/\/u 114 pDULVILVOL., 113 viiv

standby mode all other power supplies are
digsabled

i
frequency decude (AB) reduces the -12 volt level

to -6 volts for use in counter circuits.

Silicon controlled rectifier
nwidad far tha -L‘)A

“crowbar” protection

ig nr +920 18 and 19 ool+
10 plvvVIMTU 1uvl LELC i v, TU Qaliu 14 VvVuviv

<]
regulators. A reset feature is provided to reset the
crowbar” should it be tripp d hv a transient

¥ [-2$10 L0510 Iy £ 7 P peTta viriiBiTiiv,

ite arp Aionnnnaﬂ on Qn 1100
] al v LLLOU WD 11 LVIUCT

Sheet 5 and Service Sheets for the individual
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Figure 8-19. Overall Block Diagram
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Section VII
Service

SERVICE SHEET 2

Normally, the cause of a malfunction in the
model 8443A will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to a specific cir-
cuit, the circuit board should be removed and re-
installed using an extender board, to provide easy
access to test points and components.

All tests are based on the assumption that the
model 8443A is interconnected with an
8553/85652/140 Spectrum Analyzer which is
known to be operating properly.

Equipment Required:

Digital Voltmeter
Shielded Probe BNC Tee
Dummy Load BNC to BNC Cable
0 to 1250 MHz Spectrum Analyzer

Service Kit

Spectrum Analyzer Control Settings:

Power . . . . . ... L0 ON
DISPLAY CONTROLS . . Set for clear display
SCAN WIDTH

PER DIVISION ., . ... ... .. 2 MHz
SCAN WIDTH . . .. ... PER DIVISION
BANDWIDTH . . .. .. ... .. 300 kHz
INPUT ATTENUATION . . .. ... 10 dB
LOG REF LEVEL . . ... ... .. 0 dBm
LOG/LINEAR . . . . . . . ... ... LOG
SCAN TIME

PER DIVISION

VIDEO FILTER . . . . . o0 v . . OFF

Tracking Generator/Counter Control Settings:

POWER ... . . .. ... ...... ON
MODE ... .. .. ....... MARKER
RESOLUTION . . . .. . ... .... ANY
RF OUTPUT

LEVELdBm ... .. All controls set to 0

Note

In individual tests only those controls
mentioned need to be changed. Other
control settings are compatible with
previous tests.

First Converter Assembly A13

The first converter assembly consists of a 3 MHz
crystal controlled oscillator, a 47 MHz buffer
amplifier, a diode quad bridge and a 3 MHz
buffer amplifier.

The 3 MHz oscillator is a Colpitts crystal con-
tolled oscillator with a varactor as a fine fre-

8-26

quency control element. Since a decrease in the
capacity of the varactor results in an increase in
oscillator frequency, inductor L4 is tuned as re-
quired to lower the frequency and center the
range of the varactor control. The frequency is
variable by the varactor approximately 400 Hz.
The 3 MHz oscillator supplies approximately 12
mVolts to one side of the diode quad mixer. A
buffer stage is provided which isolates the 3 MHz
test point to prevent loading the circuit when
measurements are taken during maintenance.

The 47 MHz buffer isolates the spectrum analyzer
third local oscillator from the model 8443A and
provides about 14 dB of gain. When the analyzer
is operated in wide scan modes (unstabilized) the
47 MHz signal from the analyzer is a fixed fre-
quency. When the analyzer is operated in narrow
scan width modes (stabilized) the 47 MHz signal
is swept in frequency.

The diode quad mixer is a conventional mixer
which accepts the 3 MHz and 47 MHz signals and
produces a 50 MHz output. (When the analyzer is
operated in narrow scan stabilized modes the
bridge output is swept, in frequency, by an
amount determined by the setting of the SCAN
WIDTH control on the analyzer.)

Test Procedure [fl}

Test 1-a. Use the digital voltmeter to verify the
presence of -12 volts and +20 volts at terminals
shown on the schematic diagram.

Test 1-b. Connect the 50 MHz output from the
Al13 assembly to the analyzer RF INPUT. Pull
the model 8443A MARKER POSITION control
knob away from the front panel to center the
marker. Tune the analyzer to a center frequency
of 50 MHz and center the 50 MHz signal on the
CRT. A CRT presentation similar to waveform
S§S2-1 should be observed. If the correct wave-
form is observed the assembly is operating prop-
erly. If the CRT presentation is not correct, pro-
ceed to test 1-c.

Waveform SS2-1



Note

Wh‘en a malfunction is found and cor-
rected in any of the following steps,
repeat test 1-b.

Waveform SS2-2

Test 1-c. Connect the 47 MHz input to the A13
assembly from the analyzer to the analyzer RF
INPUT. Tune the analyzer to 47 MHz. Set ana-
lyzer SCAN WIDTH to .2 MHz. A presentation
similar to SS2-2 should be observed on the ana-
lyzer CRT. If the CRT presentation is correct,
proceed to test 1-d. If not, check the wiring to
the analyzer.

Test 1-d. Connect Test Point 2 (Q2-c) to the
analyzer RF INPUT and monitor the analyzer
CRT for a display similar to that shown in wave-
form SS2-3. If the CRT display is correct, pro-
ceed to test 1-f. If not, proceed to test 1-e.

Test 1-e. Connect Test Point 3 (Ql-c) to the
analyzer RF INPUT and monitor the analyzer
CRT for a display similar to, but about 10 dB
less than, waveform SS2-3. If the display is cor-
rect check Q2 and associated components. If the
display is not correct check Q1 and associated
components.

Waveform S§52-3

Test 1-f. Connect Test Point 1 to the analyzer
RF INPUT and tune the analyzer to display the 3
MHz signal. The CRT display should be similar to
waveform SS2-3. Proceed to test 1-g.

Test 1-g. Connect Test Point 4 to the analyzer
RF INPUT. The analyzer CRT display should be
similar to waveform SS2-3. If the display is not
present check Q4 and associated components. If
the display is present, but was not present in test
1-f, check Q3 and associated components.

If the cause of the malfunction has not been
found in any of the preceding tests, trouble is
probably T1, T2 or the diode quad. Repair as
required and repeat test 1-b.

Note

After repairing the first converter as-
sembly it should be adjusted in accord-
ance with instructions in paragraph
5-14 of this manual to assure reliable
operation of the instrument.

50 MHz IF Amplifier Assembly A12

The 50 MHz amplifier assembly consists of a two-
stage amplifier and a bandpass filter. Gain of the
amplifier is approximately 12 dB. The bandwidth
of the 50 MHz bandpass filter at the 3 dB points
is about 4 MHz. L3/C6/C8 and L6/C15/C17 are
44 MHz traps. L5/C9/C10 is a 47 MHz trap.

Test Procedure

Test 2-a. Use the digital voltmeter to verify the
presence of +20 volts at terminals shown on the
schematic diagram. Proceed to test 2-b.

Test 2-b. Connect the 50 MHz output from the
Al2 assembly to the analyzer RF INPUT and
tune the analyzer to 50 MHz. Set the analyzer
SCAN WIDTH to .2 MHz/DIV. The analyzer CRT
display should be similar to that of waveform
S82-2. If the display is correct the assembly is
functioning properly. If not, proceed to test 2-c.

Test 2-c. Connect Test Point 1 to the analyzer
RF INPUT (be sure to ground the coax shield at
the Al2 assembly). The analyzer CRT display
should be similar to that of waveform SS2-2
(about -14 dB). If the analyzer display is correct,
proceed to test 2-d. If not, the bandpass filter is
probably defective.

Test 2-d. Connect Test Point 2 (Q1l-c) to the
analyzer RF INPUT. A waveform similar to that
shown in waveform SS2-3 should appear on the
analyzer CRT (about -27 dB). If the waveform is
not present check @1 and associated components.



If the waveform is present but was not in test
2-¢, check Q2 and associated components. Repeat
test 2-b.

Note

After repairing the 50 MHz amplifier
assembly it should be adjusted in
accordance with instructions in para-
graph 5-15 of this manual to assure re-
liable operation of the instrument.

Second Converter Assembly A11

The second converter assembly contains a three-
stage amplifier and a diode quad bridge mixer.
The amplifier isolates the analyzer second local
oscillator from the model 8443A and provides
about 20 dB of gain. The diode quad bridge
mixes the 150 MHz signal from the analyzer with
the 50 MHz signal from the 50 MHz amplifier to
produce an output rf signal of 200 MHz.

Test Procedure

Test 3-a. Use the digital voltmeter to verify the
presence of +20 volts at terminals shown on the
schematic diagram.

Test 3-b. Connect the 200 MHz output from the
All assembly to the 0 to 12560 MHz analyzer RF
INPUT. Be sure that coax shield is grounded at
the A1l assembly. Set the 0 to 12560 MHz ana-
lyzer controls to the same positions as the con-
trols on the 8553/8552/140 except set SCAN
WIDTH to .5 MHz/DIV. The 0 to 1250 MHz ana-
lyzer CRT should be similar to SS2-4. If the cor-
rect display is observed, the All assembly is
functioning properly. If not, proceed to test 3-c.

Test 3-c. Connect Test Point 1 (Q3-c) to the 0
to 1250 MHz analyzer RF INPUT and tune the
analyzer to 150 MHz. The analyzer display
should be similar to waveform SS2-5. If the cor-
rect display is observed trouble is probably in the

Waveform SS2-4



Waveform SS2-5

diode quad bridge mixer or associated compo-
nents. Repair and repeat test 3-b. If the correct
display is not observed, proceed to test 3-d.

Test 3-d. Connect Test Point 2 (Q2-¢) to the 0
to 1250 MHz analyzer RF INPUT. The analyzer
display should be similar to waveform SS2-6. If
the display is correct, check Q3 and associated
components and repair as required. After repairs
perform test 3-b. If the correct waveform is not
observed, proceed to test 3-e.

Test 3-e. Connect Test Point 3 (Ql-c) to the 0
to 1250 MHz analyzer RF INPUT. The analyzer
display should be similar to waveform S8S2-5
(about 3 dB lower). If the display is correct,
check Q2 and associated components. After re-

Waveform SS2-6

pairs repeat test 3-b. If the display is not correct
proceed to test 3-f.

Test 3-f. Connect the 150 MHz input from the
analyzer to the RF INPUT of the 0 to 1250 MHz
analyzer. The CRT display should be similar to
that shown in waveform SS2-6. If the waveform
is correct check Q1 and associated components.
If the waveform is not correct check the wiring
to the analyzer. After repairs repeat test 1-b.

Note

After repairing the second converter it
should be checked in accordance with
paragraph 5-16 of this manual to assure
reliable operation of the instrument.

Figure 8-20, Al1 Second Converter, Cover and Components

SERVICE SHEET 1
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Model 8443A

A13 A13TOP VIEW

Figure 8-21. A13, First Converter, Cover and Components
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Figure 8-22. A12, 50 MHz Amplifier, Cover and Components
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Section VIII
Service

SERVICE SHEET 3

Normally, the cause of a malfunction in the
model 8443A will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When the trouble has been isolated to a specific
circuit, the circuit board should be removed and
reinstalled using an extender board to provide
easy access to test points and components.

All tests are based on the assumption that the
model 8443A is interconnected with a HP
8553/8562/140 Spectrum Analyzer which is
known to be operating properly.

Equipment Required:

Digital Voltmeter
Shielded Probe
Variable Voltage
Power Supply

Service Kit

0 — 1250 MHz

Spectrum Analyzer

BNC to BNC coaxial Cable

Spectrum Analyzer Control Settings:

POWER . .. .. ... ... ..... ON
DISPLAY CONTROLS . Set for clear display
SCAN WIDTH PER DIVISION . 10 MHz
SCAN WIDTH . . ... .. PER DIVISION
BANDWIDTH . . ... .. .... 300 kHz
INPUT ATTENUATION . . .. ... 10 dB
LOGREFLEVEL ... ... ... 0 dBm

SCAN TIME
PER DIVISION

VIDEO FILTER . . . » . o oo . . OFF
Tracking Generator/Counter Control Settings:

POWER . . . . . . . . . v v v v v . ON
MODE ... ... ... ..... MARKER
RESOLUTION . . . . . . . . .. .. ANY

RF OUTPUT LEVEL dBm  All controls set to O
Note

In individual tests only those controls
mentioned need to be changed. Other
control settings are compatible with
previous tests.

Kl 200 MHz IF Amplifier A10

The 200 MHz IF amplifier assembly contains a
two-stage variable-gain amplifier and a bandpass
filter. The gain of the amplifier is controlled by
the ALC signal from the Video Amplifier/
Automatic Level Control Assembly, A8. L10/C17
is a 2560 MHz trap. L2/C3 is a 150 MHz trap.
L3/C5 is a 100 MHz trap. The gain of the 200
MHz amplifier is about 20 dB.

8-28

The bandwidth of the 200 MHz IF Bandpass Fil-
ter is +2 MHz. Insertion loss is about 2 dB.

Test Procedure [l
Note

Before proceeding with tests disable the
ALC signal by lifting the A8 assembly
out of its socket.

Test 1-a. Use the Digital Voltmeter to verify the
presence of -12 volts at terminals shown on the
schematic diagram.

Test 1-b. Connect the 200 MHz output from the
A10 assembly to the RF INPUT of the 0 — 1250
MHz Spectrum Analyzer and tune the CENTER
FREQUENCY MHz to 200 MHz. 0 — 1250 Spec-
trum Analyzer controls are set the same as the
8553/85652 except SCAN WIDTH is set to .5
MHz/Div. Center the signal on the analyzer CRT.
The CRT display should be similar to that shown
in waveform SS3-1. If the correct display is pres-
ent, the A10 assembly is functioning properly. If
it is not, proceed to test 1-c.

Test 1-c. Connect the input of the bandpass filter
(Test Point 2) to the RF INPUT of the 0 — 1250
Spectrum Analyzer. The waveform should be sim-
ilar to that shown in SS3-1. If the correct wave-
form is present, but was not present in test 1-b,
trouble is probably in the bandpass filter. Repair
as required and repeat test 1-b. If the correct dis-
play is not present, proceed to test 1-d.

Test 1-d. Connect Test Point 3 (junction of
C8/C9) to the RF INPUT of the 0 — 1250 Spec-
trum Analyzer. The CRT display should be simi-
lar to that shown in waveform SS3-2. If the
correct display is present, but was not present in
test 1-c, check Q2 and associated components. If
the display is not present proceed to test 1-e.

Waveform SS3-1



Waveform SS3-2

Test 1-e. Connect Test Point 4 (Q1l-b) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
The CRT display should be similar to that shown
in waveform SS3-3. If the correct display is pres-
ent, but was not in test 1-d, check @1 and asso-
ciated components. If the display is not present,
check the traps for a short and the cabling to the
All assembly. Proceed to test 1-f.

Waveform SS3-3

Test 1-f. Connect the 200 MHz output from the
A10 assembly to the RF INPUT of the 0 — 1250
MHz Spectrum Analyzer and tune the CENTER
FREQUENCY MHz to 200 MHz. Center the sig-
nal on the CRT display. Connect the variable
voltage power supply to TP 1 and vary the volt-
age from 0 to +20 volts. Waveform SS3-4 shows
the upper and lower levels of output. The lower
level is with +20 volts applied; the higher level is
with O volts applied. If the signal level does not
vary; or if the levels are not approximately as
shown, check Cl1, R4, C8, C9, C10, L6 and
adjustment of L6 as specified in paragraph 5-17.

NOTE

After repairing the 200 MHz amplifier
assembly it should be adjusted in ac-
cordance with paragraph 5-17 of this
manual to assure reliable operation of
the instrument.

[] .': "t? hll_ .
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Waveform SS3-4

| Third Converter Assembly A9

The third converter assembly consists of a three-
stage, fixed-gain 200 to 310 MHz amplifier, a
diode quad balanced mixer and a low pass filter.

The amplifier isolates the model 8443A from the
first local oscillator in the analyzer and provides
about 20 dB of gain. The bandwidth of the fre-
quencies processed through the amplifier is deter-
mined by the position of the SCAN WIDTH
switch on the analyzer. When the analyzer is
operated at narrow scan width (20 kHz per divi-
sion or less) in the stabilized mode, the analyzer
first local oscillator output is a fixed frequency.
(The frequency is still swept, but now by the
third local oscillator.)

The diode quad balanced mixer accepts the out-
puts from the 200 to 310 MHz amplifier and
from the 200 MHz amplifier (A10), and mixes
them to provide a 0 to 110 MHz, signal, or any
portion of this range of frequencies. When the
analyzer is operated in the ZERO scan mode the
output from the mixer is a fixed frequency.

The 120 MHz low-pass filter provides about 75
dB rejection to frequencies above 200 MHz.

Test Procedure

Test 2-a. Use the Digital Voltmeter to verify the
presence of -12 volts at terminals shown on the
schematic diagram.

Test 2-b. Connect the output from the A9 as-
sembly to the RF INPUT of the 8553 analyzer,
and set the analyzer frequency to 80 MHz. The
analyzer CRT display should be similar to that
shown in waveform SS3-5. If the display is as
shown, the assembly is functioning properly. If
not, proceed to test 2-c.

Test 2-c. Connect Test Point 3 (LO IN to the
mixer) to the RF INPUT of the 0 — 1250 MHz



Waveform SS3-5

Spectrum Analyzer and tune to 250 MHz. Con-
trols of both analyzers are set as they were ini-
tially except that the 8553/85652 SCAN TIME
PER DIVISION is set to .5 MILLISECOND per
division and the 0 — 1250 MHz Spectrum Ana-
lyzer INPUT ATTEN to -20 dB, LOG REF
LEVEL set to 1 on linear scale. The 0 — 1250
MHz CRT should show a display similar to wave-
form SS3-6. If the display is correct, proceed to
test 2-d. If not, proceed to test 2-e.

"
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L

Waveform SS3-6

Test 2-d. Remove the cover from the third mixer
and connect the output to the low pass filter to
the 8553 RF INPUT. (Be sure to ground the
coax shield close to the pickup point.) Set the
8553/85652 SCAN TIME PER DIVISION to 20
MILLISECONDS. The CRT display should be
similar to that shown in waveform SS3-7. (It
should be noted that with the mixer cover re-
moved, the mixer circuit may be affected by radi-
ation from nearby devices. This may cause the
CRT display to differ considerably from that
shown. If the CRT display shows that the output
frequency goes from 0 to 100 MHz, the test is
successfully completed.) If the CRT shows that
the output is being swept from 0 to 100 MHz,
the low pass filter is probably defective. If the
mixer output is not present, repair or replace the
mixer and repeat test 2-b.

Waveform SS3-7

Test 2-e. Connect Test Point 2 (Q2-c) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
with all controls set as in test 2-c. The CRT dis-
play should be similar to that shown in waveform
SS3-8. If the display is correct, but was not 1n
test 2-c, check Q1 and associated components. if
the display is not present, proceed to test 2-f.

Waveform SS3-8

Test 2-f. Connect Test Point 1 (Q3-c) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
with all controls set as in test 2-c. The CRT dis-
play should be similar to that shown in waveform
S83-9. If the display is correct, but was not in
test 2-e, check Q2 and associated components. If

g
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Waveform SS3-9



the display is not present, check Q3, associated
components and cabling to the analyzer. After
repairs repeat test 2-b.

NOTE

After repairing the third converter as-
sembly it should be adjusted in accord-
ance with paragraph 5-18 of this
manual to assure reliable operation of
the instrument.

[P Video Amplifier/ALC Assembly (A8) and
Attenuators

The Video Amplifier/ALC (automatic level con-
trol) contains two amplifiers and a comparator.
The input video amplifier provides 32 dB of gain
and the second amplifier provides 20 dB of gain.

The comparator is referenced to a fixed level
which is controlled by the 0 to 1.2 dB vernier to
provide the automatic level control signal to the
200 MHz amplifier.

When the 0 to 1.2 dB vernier is set to O the RF
output to the 0 to 120 dB attenuator is a con-
stant +10 dBm. The 0 to 1.2 dB vernier may be
used to attenuate the RF output linearly from O
to 1.2 dB.

There are two precision step attenuators con-
nected in series with the RF output. The first is a
0 to 120 dB step attenuator. The second is a 0 to
12 dB, 1 dB per step, attenuator. These attenua-
tors, in conjunction with the O to 1.2 dB vernier
provide accurate control of the output signal at
any level between +10 dBm and -123.6 dBm.

Test Procedure

Test 3-a. Use the Digital Voltmeter to check dc
input voltages shown on the schematic diagram.

Test 3-b. Connect the Model 8443A RF OUT-
PUT to the analyzer RF INPUT. A straight line
should appear along the LOG REF (top graticule)
line on the analyzer CRT. If the correct display is
observed, the Tracking Generator portion of the
model 8443 is functioning properly. If the CRT
display is not correct proceed to test 3-c.

Test 3-c. Connect the 0 — 110 MHz OUT from
the A8 assembly to the analyzer RF INPUT and
increase the analyzer INPUT ATTENUATION to
20 dB. The analyzer CRT display should be as in
test 3-b. If the CRT display is correct, but was
not in test 3-b, check the attenuators.

‘ SERVICE SHEET 2
First and Second Converter and IF Amplifier

NOTE

Component selection and placement in
the attenuators is extremely critical,
factory service is recommended.

If the CRT display is incorrect proceed to test
3d.

Test 3-d. Connect the A8 output to the HF
Decade to the analyzer RF INPUT and reset the
analyzer INPUT ATTENUATION to O dB. The
analyzer CRT display should show a straight line
across the CRT about -14 dB from the top grati-
cule line. If the display is correct, but was not in
test 3-c, U2 is probably defective. After repairs.
repeat test 3-b. If the CRT display is not correct.
proceed to test 3-e.

Test 3-e. Connect Test Point 1 (R6) to the ana-
lyzer RF INPUT. The analyzer CRT display
should be similar to waveform SS3-10. If the
correct display is observed, but was not in test
3d, U2 is probably defective. If the display is
not correct, Ul is probably defective. Replace
and repeat test 3-b. If the assembly is still not
functioning properly, proceed to test 3-f.

Waveform SS3-10%*

Test 3-f. Connect the analyzer RF INPUT to
Test Point 2 (Q1A-b). The analyzer CRT display
should be similar to waveform SS3-11. If the
waveform is not correct, U2 is probably defec-
tive. Repair as required and repeat test 3-b. If the
waveform is correct and the assembly still does
not function properly, proceed to test 3-g.

Test 3-g. Connect the analyzer RF INPUT to TP
3. The analyzer CRT display should be similar to
that shown in waveform SS3-12. If the display is
incorrect, check Q1, Q2, Q3, Q4 and associated
components. After repairs, repeat test 3-b.



NOTE

Component selection and placement in
the attenuators is extremely critical,
factory service is recommended.

If the CRT display is incorrect proceed to test
3d.

Test 3-d. Connect the A8 output to the HF
Decade to the analyzer RF INPUT and reset the
analyzer INPUT ATTENUATION to 0 dB. The
analyzer CRT display should show a straight line
across the CRT about -14 dB from the top grati-
cule line. If the display is correct, but was not in
test 3-¢c, U2 is probably defective. After repairs,
repeat test 3-b. If the CRT display is not correct,
proceed to test 3-e.

Test 3-e. Connect Test Point 1 (R6) to the ana-
lyzer RF INPUT. The analyzer CRT display
should be similar to waveform SS3-10. If the
correct display is observed, but was not in test
3-d, U2 is probably defective. If the display is
not correct, Ul is probably defective. Replace
and repeat test 3-b. If the assembly is still not
functioning properly, proceed to test 3-f.

Waveform SS3-10*

Test 3-f. Connect the analyzer RF INPUT to
Test Point 2 (Q1A-b). The analyzer CRT display
should be similar to waveform SS3-11. If the
waveform is not correct, U2 is probably defec-
tive. Repair as required and repeat test 3-b. If the
waveform is correct and the assembly still does
not function properly, proceed to test 3-g.

Test 3-g. Connect the analyzer RF INPUT to TP
3. The analyzer CRT display should be similar to
that shown in waveform SS3-12. [f the display is
incorrect, check Q1, Q2, Q8, Q4 and associated
components. After repairs, repeat test 3-b.

Model 8443A

Waveform SS3-12%

NOTE

After repairs the Video Amplifier/ALC
assembly should be adjusted in accord-
ance with paragraph 5-19 to assure
reliable operation of the instrument.

*These waveforms are typical and may vary greatly
between instruments.



Model 8443A

ALC VIDEO
AMPLIFIER THIRD CONVERTER
A8 (08443-60045) ASSY A9 (08443-60044)

Figure 8-24. A8, ALC Video Amplifier Figure 8-25. A9, Third Converter Assembly



BAND PASS
FILTER ASSY A10 Al
(08443-60043)

Figure 8-26. A10, Bandpass Filter Assembly
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Figure 8-27. 200 MHz IF Amplifier, Third Con-
verter, ALC/Video Amplifier and Attenuator,
Schematic Diagram
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Normally, the cause of a malfunction in the
mode]l 8443A will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

Equipment Required
Digital Voltmeter

Volt-ohm-ammeter
Service Kit

Spectrum Analyzer
AC Voltmeter

n Rectifier Assembly A14

AC power for the four rectifier circuits in the
model 8443A is supplied by a single transformer
with four secondary windings.

When the model 8443A is in the standby mode
all of the power supplies except the 24 volt
(switched) are disabled. The +175 volt, +20 volt,
+5.8 volt and -12 volt supplies are all referenced
to the 24 volt supply. Placing the model 8443A
in standby removes the +24 volt reference from
the sense amplifiers and disables all of the series
regulators except the +24 volt regulator. The +24
volts is used in standby to maintain temperature

control in the crystal oscillator assembly A4.

A tull wave bridge type rectifier is used to pro-
vide the +175 volts required to drive the numeri-
cal readout devices in the counter section.

The +24 volt and +20 volt outputs are derived
from a single full wave rectifier and two regulator
circuits.

The +6 volt and -12 volt outputs are provided by
separate full wave rectifiers and regulators.

Test Procedure n

Test 1-a. Turn the model 8443A on and before
removing the circuit board, check the voltage
levels at the upper end of the fuses mounted on
the rectifier board. Check fuse(s) where voltage is
not present. If new fuses placed in the +24 volt,
+20 volt, +5.8 volt or -12 volt supplies burn out,
trouble is probably not in the power supply cir-
cuit; proceed to test procedure E If correct
voltages are not present at the +24 volt, +20 volt,
+5.8 volt or -12 volt fuses and the fuses are good,
proceed to test 1-b. If the +175 volts is not pres-

thar haard neacos
ent at Test Point he mother board pruuccu

to test 1-d.
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Test 1-b. Remove the rectifier board and recon-
nect it using an extender board.
WARNING

Remove the power cord from the
model 8443A Dbefore removing the
board. Voltages are still present when
the instrument is placed in standby.

Use the AC voltmeter to measure the ac voltages
across the primary and secondary windings of the
transformer: If any of the secondary windings do
not have voltage present and the primary voltage
is present, the transformer is defective. If the
transformer primary voltage is not present check
the line fuse, the line switch, the line filter and
the line cord. If ac voltage is present at all wind-
ings proceed to test 1-c.

Test 1-c. If the ac voltages are present, use the
PR -POR-P I NI R S G PR I L SR, N PO

uigitdl volunever 0 Cneck 10r ac voiltages sSnown
on the schematic. Check components associated
with the power supply that is not functioning

and repair as required. (Do not overlook C1, C2
and C8 on the mother board \ A ftor ma]nnnr ro.

[ 8108 Vil uiT 1UITX 431LUTL HiAniig LTS

pairs if the model 8443A is stlll not functioning

ncheev_ to Test Procedure

Test 1-d. If the +175 volt supply is not working
remove the rectifier board and reinstall it using
the extender board. If the 1/4 amp fuse, F1, is
not burned out check CR1 through CR4 and
associated components. If the fuse is burned out
check Q1, Q2, Q3 and associated components. If
the cause of the trouble is not found, or if
trouble is found and the instrument still does not

function properly, proceed to Test Procedure.
[ Series Regulators

The series regulators are all located on a flange
mounted on the inside of the rear panel adjacent
to a heat sink located on the outer side of the
rear panel.

Series regulators function as a variable resistance
in series with the power supply and the load. If
the regulated oufput rises, the series regulators
conduct less and cause the output to be lowered.
If the regulated output drops, the series regula-
tors conduct more and cause the output voltage
to rise. The control circuits for these regulators
are discussed in Sense Amplifiers.



Test Procedure

Since the series regulator connections are difficult
to reach when installed, it is recommended that
when one is suspected of being defective, it be
removed and checked with an ohmmeter. An
alternate method is to remove both the rectifier
and sense amplifier circuit boards and make meas-
urements from the connectors.

Sense Amplifiers A15

The sense amplifier assembly contains circuits to
control the operation of the +24 volt, +20 volt,
+5.8 volt and -12 volt series regulators. The +175
volt, +20 volt, +5.8 volt and -12 volt sense ampli-
fiers are all referenced to the +24 volt power
supply. Only one adjustable component, R50, is
required to set the level of all power supplies.

Each of the sense amplifiers contains a compara-
tor circuit. In the comparator the voltage to be
controlled is compared to a fixed reference level
derived from the +24 volt supply. The output
from the comparator controls the conduction of
the series regulators. Two crowbar circuits protect
the power supplies from damage in the event of
an overvoltage. Current limiting provides addi-
tional protection.

Test Procedure

When a malfunction has been traced to the sense
amplifier circuit board, the board should be re-
moved from the frame and reinstalled using an
extender board. Checking for the voltages shown
on the schematic diagram should enable the tech-
nician to quickly isolate the defective component
or components.

SERVICE SHEET 3

‘ 200 MHz IF Amplifier, Third Converter, ALC/
Video Amplifier and Attenuator
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Figure 8-28. Al4, Sense Amplifier Assembly,
Components



Figure 8-29. A15, Rectifier Assembly, Components
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The counter section of the HP Model 8443A con-
sists of five major assemblies. These are the
Marker Control assembly A7, the Time Base as-
sembiy Ab, the High Frequency Decade assembiy
A6, the Low Frequency Counter assembly Al

and tha BRafarancae Neeillatar accermhblu A A
1 L1y 4.

o o
CLOLIU A/OULLIA VUL AdOTALL

General

The marker control circuit stops the scan ramp in
the model 8552 IF section when the model
8443A is operated in the MARKER and SCAN
HOLD modes. The marker control circuit also

prov1des blanking to the analyzer and, when oper-
atad in tha MARKER Av QCAN HOTD vmnadoac a

AUVCA Ll ViU AYAL3}AVAMNAUALY WL MNIN/LALY AANS AdLAs l.l.l.Uu\/D, <A
signal to the time base circuit which is used to
initiate the count cycle.

When the model 8443A is operated in the
MARKER mode the active clamp in the marker
control assembly causes the scan ramp of the ana-
iyzer to stop at a point determined by the
MARKER POSITION control. Usually, the scan is
Stopned for a pcwnﬂ of time determined hw the
position of the RESOLUTION control. The scan
stop period may be extended, for short count

periods, by the MARKER INTENSITY control.

When the model 8443A is operated in the SCAN
HOLD mode the active clamp in the marker con-

lrl.Ul d-bbem[)ly d.gd.lll Causes uue scamn l.d.l.[l.p UL uue

analyzer to stop at a point determined by the
MARKER POSITION control. In this mode the
scan remains stopped until the mode of operation
is changed. The operator can manually position
the marker to any point on the scan with the
MARKER POSITION control. In the SCAN

HOLD mode the counter counts continually.

TATLla nan 4lan sama A1 QAADA 2o mamnwadad am 4lan VYV
VY1l ulie IIUOUCL O%4daiy IdD Up LAaAlLCU 111 LIE  LiA-
ERNAL mode, the counter section is used to
count siognals annlied to the COUNTER INPUT

d1. The marker control function ;s not used an~d
the counter counts continually.

When the analyzer is operated in ZERO scan the
marker is not used; the counter counts continu-
ally.

The time base may be referenced to an internal
crystal-controlled oscillator or to an external 1
MHz source. The time base controls the main
gate flip-flop, in the high frequency decade,
which enables the counter. The time base also
generates the transfer and reset pulses. These
pulses transfer the information from the decade
counters to the numerical readout device drivers
and reset the decade counters in both the high

frequency decade and the low frequency counter.

8-32

The signal is gated to the high frequency decade
by the main gate flip-flop which is toggled by the
decade divider circuits in the time base assembly.
in addition to dividing the input frequency by
ten, the high frequency decade provides BCD

infarmatinmn +ta tha hiiffor otnva in tho lAawsr feaol
HLUOriNaviGll WO uie Oouiidy S[SuiCYe I wilé 1O0W i1iC

quency counter for the least significant digit and
provides the drive for following decade counter
stages.

The low frequency counter receives the A, B, C
and D outputs from the high frequency decade.
The A, B, C and D outputs are ail used to drive
the buffer store for the least significant digit. The

N gional (0 +t5 11 MHZ) alan dviveg the hlanking

s Dlsll“l \\.l L7,V S B 5 LVJ.L.[L‘} QIO YLivVuD uwio Ulalll\llls
decade counter for the 10' readout. The follow-
ing decade counters are all triggered by the
divide-by-ten output of the preceding decade
counter. The blanking decade counters drive the
numerical readout devices (through buffer store
and decoder stages) to provide a visual readout of
the input frequency. The buffer store stages aiso
provide BCD information to a rear panel connec-

taor 'an use in ocnrinmoent ovtornal to the manodel
WO IO il egQuipineile eXolilid: WO uie inoGe:

Marker Control Assembly A7 (Service Sheet 6)

The marker control circuit has three inputs from
the analyzer IF section. These are the scan ramp
- 41 | U [ . DU - pup—— | 41 NN U
H1puL, e plalking Hiput ding e anny scdil
input. The analyzer provides a ground reference.

The following paragraphs describe the marker
control circuit operation when the model 8443A
is operated in the MARKER mode. Differences in
circuit operation for other modes of operation
are described later in this marker control text.
The scan ramp (a 0 to approximat
nal) is developed across a capacitor in the spec-
trum a_na_lvzer hv current from a constant current
source. A comparator in the marker control cir-
cuit compares the voltage of the scan ramp to a
dc level determined by the position of the
MARKER POSITION control. When the charge
on the scan ramp capacitor reaches the predeter-
mined level, the compa.rator acts as an active
clamp to sink the current from the analyzer con-
stant current source at a rate that effectively
clamps the scan ramp voltage. The analyzer scan
is stopped and the output frequency of the
model 8443A RF section is counted once.

In addition to the scan ramp and the dc level

from the MARKER POSITION control, the active
clamp has a control 1nput and a control output.
The 11’ipuu is from the \q Uuupuu \LP 4) of the

stop-enable flip-flop which allows the active



clamp to operate when the Q output is low. The
output provides signal information to other cir-

ita that tho gea mn
Cuits tnat tne séan ramp 1 has

The stop-enable flip-flop is reset at the beginning
of each scan by the end of the blanking pulse
(TP 1) from the analyzer. When the analyzer scan
ramp ends, TP 1 goes positive until the next scan
ramp begins. At the end of the blanking pulse
(1), TP6 is low (more about TP 6 later), AND
gate (U1A/B/D) output TP 7 goes low and clocks
the stop-enable flip-flop. This makes the stop-
enable Q (TP 4) low and enables the active
clamp. However, the active clamp will have no
effect on the scan ramp voltage until it reaches
the level set by the MARKER POSITION control.
When this occurs the spectrum analyzer scan is
stopped for a period of time determined by the
RESOLUTION control aud, il some instances, by

the MARKER INTENSITY control.

When the scan ramp is stopped the active clamp
stop signal TP8 goes low and causes the output
of one-shot C16/R21, TP 10, the count trigger
signal, to go low. It also closes a switch on a
current sink which is part of the marker intensity
circuit.

The marker intensity control circuit controls the
intensity of the marker on the analyzer CRT.
This is accomplished by providing blanking for
long count periods or by extending the scan stop
time for short count periods.

The output from Q18 is applied to NAND gate
U1C which provides the CLEAR input to the

stop-enable flip-flop and to AND gate UlA/B/D

which controls the CLOCK input to the stop-
enable flip-flop. The signal at TP6 also causes the
analyzer CRT to be blanked as determined by the
marker intensity circuit. Blanking is required to
protect the analyzer CRT from excessive intensity
(blooming) during long count periods. During
short count periods, when it is desired to keep
the marker on the analyzer CRT longer than the

count pmﬂnﬂ TP 8 is held low for a meriod of

(2 10,8 Y TG Ve

time determined by the MARKER INTENSITY
control and NAND gate U1C is held high. This
prevents the stop-enable flip-flop from being
cleared.

The period of time the scan is stopped ends when
the CLEAR input to the stop-enable flip-flop
goes low, the Q output goes high and the active

clamn is disabled. This occurs only when sionals

Ciaill LLSARAT 425 LOUCKL iy Y2iTIl Siglidd

at TP 6 and TP 10 are both high. The signal at
TP 6 is high only when the model 8443A is
causing the analyzer CRT to be blanked. The sig-
nal at TP 10 is the count acknowledge signal

from the time base circuit signalling that the fre-
quency count has been completed.

In the EXTERNAL mode the CLEAR input to
the stop-enable flip-flop is held low. This causes
the Q output (TP 4) to remain high and disable
the active clamp. The inverted input to NAND

M1 IMN11r7 alo~ PR, Sy -y
gate Q16/Q17 is also held low and since the in-

put to NAND gate Q16/Q17 is normally high the
count trigger, TP 9 is held low. When the count
acknowledge TP 10, is received, one-shot
C18/R40 provides a 200 millisecond low to
disable NAND gate Q16/17 and inhibit the count

trigger (TP 9) for 200 milliseconds.

In the SCAN HOLD mode signals TP 5 and TP 6
will be held low; CLEAR gate U1C cannot reset
the stop-enable flip-flop, the active clamp remains
active and the counter counts continually. The
major difference between the SCAN HOLD mode
and the MARKER mode is that in the SCAN

HULD moue l,lle scCan I'Emd.lllb bboppeu quLl Llle
operator changes the mode of operation.

In the ZERO scan mode (initiated when the ana-
lyzer is placed in ZERO scan), operation is the
same as in the external mode, except that the
counter counts the output of the model 8443A
instead of an external frequency source.

+
trol functions of th e counter sect10n The internal
reference generator for the timing function is a
stable 1 MHz crystal oscillator. The oscillator is
enclosed in a temperature controlled assembly to
improve stability. The internal reference signal
may be used as a reference for other equ1pment

ﬂll C)&bﬁllld.l ICLCICIILC blglldl llld.y UC ubcu lll IICU.
of the internal reference if desired.

Operation of the time base circuit with the model
8443A operating in the MARKER mode is de-
scribed in the following paragraphs.

Dulllls t 200 llllbLUbUbulldb after
marker control circuits stop the analyzer scan,
the count trigger signal (TP 2) goes low. When
the count trigger goes low the s1gnal at TP 7 will
go high provided that the input to the inhibit in-

verter Q4 is low. This initiates the count cycle.

o
11T

At the beginning of the timing sequence the time
base flip -flop @ output (TP 4) is high and the Q

T~y ol ot D Q 311 alen kK
uuupuu is low. The 51gual at 1r o wWiu aiso o€

high and when the signal at TP 7 goes high, the
signal at TP 9 will go low. The signal at TP 5 will

go high and all decades will be reset. The signal
at TP 5 will remain high about 50 microseconds.



The time base flip-flop is cleared about 50 micro-
seconds after TP 9 goes low. This causes the time
base flip-flop Q nu_‘rnut to go high and the Q out-

put (TP 4) to go low. About 1 microsecond after
TP 4 goes low TP 8 goes low, TP 9 goes high and
TP 5 goes low to end the reset pulse.

The first decade divider in the time base circuit
was set to 0 by the reset pulse and the rest of
the decade dividers were set to Q When the time

base flip-flop Q output goes high NAND gate
U1D couples the 1 MHz reference signal to the
first of the five decade dividers. After ten cycles
the second decade divider will receive an input.
Since the last four decade dividers were set to 9,
each will reset to 0 with the first input they re-

ceive. The resel output of each divider will reset
the following decade divider.

Resolution, which in this case is a function of the
time the input signal is counted, is controlled by
the three-position RESOLUTION switch.

When the RESOLUTION switch is set to 1 kHz,
a ground is provided to a control gate in the
third decade divider which provides an output to
toggle the main gate flip-flop in the high fre-

quency decade. The output signal (TP 6) is, in

Yuoility uTiaue 1328 L I U

this case, a square Wave with a 1 m1lhsecond
period.

When the RESOLUTION switch is set to 100 Hz,
a ground is provided to a control gate in the
fourth decade divider Which provides an output

PR PN A st ot +hhan oh fvra

llU UUSSIC lll.lc 1llaill gabc Lllp'LlUp 111 lll.lc 111511 1=
quency decade. The output signal TP 6 is, in this
case, a square wave with a 10 millisecond period.
When the RESOLUTION switch is set to 10 Hz,
a ground is provided to a control gate in the fifth
decade divider which provides an output to toggle
the main gate flip-flop in the high frequency
decade. The output signal TP 6 is, in this case, a
square wave with a 100 millisecond period.

The third, fourth and fifth decade divider outputs
are wired to perform an OR function. Only one
output will be present at any given time; only
one control gate is grounded at any given time.

At the end of the count period the main gate
flip-flop in the high frequency decade changes
state and provides a low to clock the time base
flip-flop. When clocked, the time base flip-flop Q

output goes low and the Q output (TP 4) goes.

high. NAND gate U1D is inhibited and the refer-
ence signal can no longer reach the decade di-
viders. In addition, the signal at TP 4 triggers a

4
150 microsecond one-sh

hlgh and TP 3 low to transfer inf rmatlon stored
in the decade counters in the low frequency
counter to buffer store stages and then to the
decoders which drive the numerical readout
devices. ‘
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The 1 microsecond delay between the time TP 4
goes high and TP 8 goes high prevents generation
of a reset before the transfer (TP 3) begins. in
the case where TP 7 is still high. Once initiated.
the transfer signal at TP 3 prevents generation of
a reset signal by forward biasing a diode to keep
TP 7 low for the duration of the transfer pulse.

viit “ialail Line
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When the Q@ output (TP 4) o

flop goes high it is also used as a signal to the

marker control circuit to permit the spectrum

tedd LRIV pPrLiiliy LAt spetiidll

analyzer scan to continue. The time base circuit
then becomes dormant until the next count trig-
ger (TP 2) arrives from the marker control
circuit.
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When the model 8443A is operated in the SCAN
HOLD mode the count trigger (TP 2) is held low.
Counting periods are separated by the time re-
quired for transfer and reset functions.

In the EXTERNAL mode the count trigger (TP
2) is inhibited by a 200 millisecond one-shot in
the marker control circuit, which is triggered by
the count acknowledge signal at TP 4.

High Frequency Decade A6 (Service Sheet 8)

The main gate flip-flop, which is controlled by
the gate toggle from the time base, controls the
start and stop of the count period. The count
duration is controlled by the RESOLUTION
switch.

The input to the high frequency decade may be
either the model 8443A Tracking Generator out-
put or any signal within the counter frequency
and amplitude range from an external source.

The high frequency decade is a divide-by-ten
decade. The input frequency of 100 kHz to 110
MHz is converted to a 0 to 11 MHz signal and
applied to the low frequency counter.

The A, B, C and D outputs of the high frequency
decade directly drive the buffer store in the least
significant digit circuit. In addition, the D output
drives the following blanking decade counter.



Low Frequency Counter A1 (Service Sheet 9)

The least significant digit (10°) circuit consists of
a buffer store, a decoder driver and a numerical
readout device. When the transfer pulse occurs
the numerical readout device dispiays the count
that remained in the high frequency decade when

P

the count peuuu euueu

blanking decade counter wh ch provides a
output to the buffer store and a divide-by-
output to drive the next blanking decade counte
The buffer store circuits store the count remain-
ing in the decade counters when the count period
ended until the next transfer pulse appears. When
the transfer pulse appears the buffer stores pro-
vide BCD information to the decoder drivers (A,
B, C and D) and to a rear panel connector (A, B,
C and D) for use in external equioment. The de-
coder driver stages convert the BCD information
to an output which drives one of the ten ele-
ments in the numerical readout devices. The
third, fourth and fifth numerical readout devices
(from the right side) have decimal point inputs.
The decimal point to be displayed is selected by
the RESOLUTION switch.

3‘4
'Pe-r
@
=i

er.

All leading zeros to the left of the decimal point,
which are also to the left of the first significant
digit, are blanked.

The eighth display circuit consists of two flip-
flops and two amplifiers. It detects and displays
an overflow from the previous decades. One of
+lan Fiane Awnisran +lan 1 Axam A d 4 tam A

Liic alllyllllcl.b UllVUb i€ 1 Ulclllcllb lll bllc uu.uu-:ﬂ-
cal readout device when an overflow is present.

if1 1 £1 ROD
The other amplifier provides an overflow

output for external use.
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Section VIII
Service

SERVICE SHEET 6

Normally, causes of malfunction in the model
8443A circuits will be isolated to a circuit board or
assembly as a result of performing the tests speci-
fied in the Troubleshooting Tree.

When trouble has been isolated to the marker con-
trol assembly (A), it should be removed from the
chassis and reinstalled using an extender board.
This will provide easy access to test points and
components.

Equipment Required

4 Channel Oscilloscope
10:1 Oscilloscope Probes (4)

Digital Voltmenter
Service Kit

General

The marker control assembly contains circuits
which will stop the analyzer scan ramp temporar-
ily, stop the scan ramp for an indefinite period, or
enable the counter section to count a simulated
signal identical to a signal applied to the analyzer
RF INPUT, from an external source. It also con-
tains a circuit which controls the intensity of the
marker on the analyzer CRT and a circuit which
provides a trigger to start the cycle of the time base
circuit.

When the marker control assembly is functioning
properly, the waveforms shown in composite wave-
form SS6-1 will appear at the five test points which
are available at the top cover of the assembly. The
timing functions of the waveforms shown are iden-
tified in the table below the composite waveform.

TIME 1 2 3 4 5 6

Composite Waveform SS6-1

Time 1. Analyzer CRT is being blanked by the
analyzer scan generator.

Time 2. Analyzer blanking ends TP 1; Scan ramp
starts TP 2; Active clamp is enabled TP 4.

Time 3. Analyzer scan ramp is stopped TP 2.

Time 4. Analyzer CRT is blanked by model
8443ATP1.

Time 5. Analyzer scan ramp is released TP 2.

Time 6. Analyzer scan ramp ends TP 2; Analyzer
blanking begins TP 1.

Initial Control Settings (for above timing wave-
forms)

Spectrum Analyzer: (control settings not listed are
not important)

SCAN TIME

PER DIVISION . . . . .. 1 MILLISECOND
SCANMODE . .. ... .. ...... INT
SCAN TRIGGER . .. .. ... ... AUTO
Tracking Generator/Counter
MODE . . . ... ........ MARKER
RESOLUTION . . ... .. ..... 100 Hz
MARKER INTENSITY . . . . . .. Full CW
MARKER POSITION KNOB . . . . . Pulled out
Oscilloscope
Triggered by Analyzer Scan IN/OUT
TIME/DIV . . . . ... ... 2 Milliseconds
VOLTS/DIV . . . . .. ... .. .... 1
10:1 probes DC input
TIME/DIV

VERNIER set to show one analyzer scan

BB Active Clamp (Instrument in MARKER mode)

The active clamp consists of a comparator
(Q5/Q6/Q7) and a current source (Q4/Q8/Q9).
The purpose of the active clamp is to stop the
analyzer scan ramp at a predetermined voltage
level. The reference level for the comparator por-
tion of the active clamp is established by a
MARKER POSITION dual potentiometer (R13), a
CTR ADJ (center adjust) potentiometer (R11) and
a MARKER ADJ potentiometer (A7R11) on the
cover of the A7 assembly.

The active clamp is enabled when U2, the stop-
enable flip-flop, is clocked by the negative > going
trailing edge of the analyzer blanking pulse; Q goes
low and causes Q20 to conduct, when Q20 con-
ducts, it enables Q9 to provide a path for the cur-
rent sink and enable the active clamp. Note that
Q9 does not actually conduct at this time, it will
conduct only when the scan ramp reaches the volt-
age level predetermined by the MARKER POSI-
TION control. Enabling the active clamp has no
immediate effect on the analyzer scan ramp.

The signal input to the comparator is the scan
ramp from the analyzer. When the analyzer scan
ramp voltage reaches the reference level established
by the MARKER POSITION control it is clamped
at that level. When the base of QbA reaches the
reference level, Q5B is turned off, Q5B collector
goes high and CR2 biases Q4 on to complete the
current sink path. The current from the constant
current source in the analyzer scan generator cir-
cuit is then sunk to the model 8443A -12 volt

supply.



@8, in addition to being in the current sink path,
acts as a detector. Since the current from the
analyzer scan generator must pass through the
emitter-base junction of Q8, Q8 conducts while
the scan ramp is stopped and turns on Q1. Q1
will be discussed later in this text.

The analyzer scan ramp is stopped until NAND
gate U1C, pins 9 and 10, are high. The input to
U1C pin 10 is the count acknowledge signal from
the time base circuit which signifies that the count
has been completed. The input to U1lC pin 9 is
generated in the marker intensity circuit. Genera-
tion of the signal applied to U1C pin 9 is discussed
later in this text.

When both inputs to NAND gate U1C are high the
output (pin 8) will go low and clear the stop-enable
flip-flop. The @ output of U2 then goes high and
turns off Q20; Q9 turns off to open the current
sink path and the analyzer scan ramp is permitted

to continue.

The shield of the scan ramp coax from the analyzer
is not grounded in the model 8443A. The shield is
used as a ground reference to ensure a common
ground between the analyzer scan generator and
the active clamp and to prevent ground loops.

CR1 provides protection to Q5 when the connect-
ing cable between the analyzer and the model
8443A is not connected.

Test Procedure

Test 1-a. Use the digital voltmeter to verify the
presence of dc voltages at terminals 3/C, 4/D and
5/E as shown on the schematic diagram.

Test 1-b. Connect the digital voltmeter between
Q5-b and ground; rotate the MARKER POSITION
control through its range. The dc level at Q5-b
should vary from about ground level (control full
ccw) to about +8 volts (control full cw). If ob-
served levels are correct, proceed to test 1l-c. If
correct levels are not present check Q5B, Q6B, Q7,
the MARKER POSITION control and associated
components.

Test 1-c. Connect the oscilloscope as follows:
Channel A — TP 2, Channel B — Q8-b, Channel C
— Q7-c and Channel D — Q9-b. Set all controls as
shown for waveform SS6-1 except that the oscillo-
scope TIME/DIV is 5 Milliseconds and the
TIME/DIV VERNIER is in the CAL position (off).
The oscilloscope CRT display should be as shown
in waveform SS6-2. If the display is as shown, the
marker control circuit is functioning properly. If
the display is not as shown, proceed to test 1-d.

Test 1-d. With the equipment connected as in test
1-c, ground TP 4. The analyzer scan should stop

Waveform SS6-2

and the oscilloscope CRT display should consists
of four straight horizontal lines. If the scan does
not stop when TP 4 is grounded, place the model
8443A MODE switch in the EXTERNAL position.
The oscilloscope CRT display should be as shown
in waveform SS6-3. If the correct waveform is now
present, check Q8, Q9, Q20 and U2. If the channel
A and channel C displays are correct, but channel
B is not, check CR2, CR3 and Q4. If the channel A
display is as shown, but B and C are not, check @5,
Q6, Q7 and associated components.

Test 1-e. With the equipment connected as in test
1-c, return the model 8443A MODE switch to
MARKER. Place the REF switch on the A5 as-
sembly in the EXT position. The oscilloscope CRT
display should appear as four horizontal lines and
the analyzer CRT should be blanked. If these con-
ditions exist, proceed to test 1-f. If not, check
U1lA, U1D, U2, Q3 and associated components.

Test 1-f. With test conditions as described in test
1-e, short pin 2 of U2 to ground. The oscilloscope
CRT display should be as shown in waveform
8S6-3, and the analyzer CRT baseline should reap-
pear (no marker). If these conditions are met,
check U1B, U1C, Q18 and associated components.
If trouble persists, the intensity circuit should be
checked next. If above conditions are not met, U2
is probably defective.

Waveform SS6-3



[l Trigger and Marker Intensity.

The following discussion assumes that the model
8443A is operating in the MARKER mode.

When Q1 is turned on as the scan stops, the posi-
tive- going signal at Q1-c is coupled through Cl6 to

~END1E N1 vl Aff an +lan A1
bllc Ud.bc O1 Wig. VQ.L'J lb llUlllld.ll_y OI1 a.uu tnie cCoi-

lector is at +5 volis (the +5 volts is provided by the
time base circuit). Due to the time constant of C16
and R21, the signal from Q1-c causes Q15 to con-
duct for about 200 microseconds; this provides a
negative-going pulse at Q15-c to trigger the time

base flip-flop in the time base circuit.

During the period of time that the analyzer scan
ramp is stopped the positive dc level at the collec-
tor of Q1 turns on Q12 through the MARKER
INTENSITY control. The junction of Q12-c,
Qll-c, Q13-b, R29 and C17 will be designated as a

“current node’” for purposes of discussion in the

rest of this text. Wiz acts as a current sink for the

current node. The rate at which C17 is discharged
is determined hv the prﬁng of the MARKER IN-

LCVCLlLIC Vil STUVviil QL VO VIAIVIAZ LT

TENSITY control the more heavily Q12 conducts,
the shorter the discharge time of C17. When the
MARKER INTENSITY control is turned cw, con-
duction of Q12 decreases, and more time is re-
quired to discharge C17 to the ground reference
level; this results in extending the period of time
that the scan is bbuppeu to pl‘O'v'luc a Urlghtcl
marker. Q13 and Q14 act as a differential amplifier
to sense when C17 has been discharged to ground
reference.

Tnitially (hafaorae (319
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Q13 is conducting and Q14 is turned off Since
Q14 is off, so are Q11 and Q10. When Q12 is
turned on C17 begins to discharge. When the cur-
rent node reaches the ground reference established
by Q14, both Q13 and Q14 are conducting. When
Q14 conducts, the voltage at the base of Q11 is
reduced and Q11 conducts; current is now being
sourced to the current node by Q11 and R29 at

+1 carm wat +hat Ar11ve 3 1 1)
the same rate that current is being sunk from the

current node by Q12. When Q11 conducts the volt-
age on the base of Q10 decreases, Q10 conducts
and Q18 is turned on.

turned on
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volts). If the count acknowledge s1gnal a high at
ulc pin 1ﬂ UlC pin 8 goes low and the stop-

enable flip- flop, U2, is cleared This disables the
active clamp current sink and permits the analyzer
scan to continue. If Q18 conducts before the count
acknowledge signal at U1C pin 10 goes high, the
high dc level at Q18-e blanks the analyzer CRT
through R33 and CR16 until the count acknowl-

adon gional gnes nogitive
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signal also turns on Q19 which for all practical
purposes provides a ground at the junction of R33
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and CR16, this prevents the CRT display in the
spectrum analyzer from being blanked when the
scan ramp is released and the scan ramp continues
to the limits set by the analyzer.

Test Procedure [B

When the instrument is functioning properly, the
waveforms shown in S86-4 will appear at the fol-
lowing points: A — Q1-b, B — A5TP2, C — junc-

tion of Q11-¢/Q12-¢/Q13-cand D — Q18-b.
Initial Control Settings (for waveform SS6-4)

Spectrum Ahalyzer:
not important)

(control settings not listed are

SCAN TIME

PER DIVISION . 1 MILLISECOND
SCANMODE . . . . .. ... .... . JINT
SCANTRIGGER . . . . . . .. ... AUTO
Tracking Generator/Counter
Mode .MARKER
KESOLUTION .. e e e . 100 Hz
MARKER INTENSITY . Full CW

MADELD DOAQTTINN NND

MARKER POSITION KNOB . . . . . Pulled out

Oscllloscope

Triggered by Anaiyzer SCAN IN/OUT

Time/DIV .. 5 Milliseconds
VOLTS/DIV. . . . . . . .. . ... A—2
B—.5 C— .05
D—5

DC inputs 10:1 probes
Test 2-a. Connect the d1 ital voltmeter from

Q13-b to ground. The average dc level measured
should vary considerable with rotation of the
MARKER INTENSITY control (the level should
be higher when the control is full cw). In the
SCAN HOLD and MARKER modes the average
voltage read should be below 1 volt. In the EX-

TERNAL mode the dc ievel should rise to approxi-
mately 18.5 volts. Proceed to test 2-b.

Test 2-b. If the dc level remains at about +18.5
volts in test 2-a in all positions of the MODE con-
trol switch, connect a 10K ohm resistor between
Q1-b and the -12 volt supply (XA7-5) with the

MONMNLE  cexri Al +lhn DVTITDNAT  cnrcitimnm T
VAW S V] DWlbbll 111 i€ LA L NIVINAL pUblblUll J.he

digital voltmeter should indicate the same dc levels
specified for the SCAN HOLD mode shown above.
If the voltage level still remains at about +18.5
volts, check Q1, Q12, the MARKER INTENSITY
control and associated components. If the voltage
drops to the level specified for the SCAN HOLD
mode in test 2-a, and the scan can be stopped in
the SCAN HOLD mode, Q@8 may be defective. If

+han An lagals AW e n l« Fuv ~ce ligtad tnete

s A3 LE ¥ +1. 3
i€ QC 1evels airier glatly Livill blAUDC 118ted i tesis

2-a and 2-b, check Q13, Q14 and associated com-

ponents.



Waveform SS6-4

Test 2-c. If the dc levels for the SCAN HOLD and
EXTERNAL modes were as specified in test 3-a
and the instrument functions properly in these
modes, but will not function in the MARKER
mode, check Q10 and Q18. (Q18 may have been
checked in test procedure 1-f.)

[EBianking, Scan Hold, External and Zero Scan

Whenever the blanking signal is high (from the ana-
lyzer or originating in the model 8§443A), Q3 con-
ducts. When the blanking is originating in the
model 8443A the high input at pin 2 of U1A has
no effect because U1B is holding pin 1 of UlA
low. When the model 8443A blanking pulse ends,
pin 9 of U1C and pin 5 of U1B go low and pin 6 of
UlB and pin 1 of UlA go high. However, Q3 has
stopped conducting and the output of UlA at pin
3 remains unchanged. When the analyzer scan ramp
ends and the analyzer blanking begins, Q@3 again
conducts. Now both inputs to UlA are high and
the output, pin 3, goes low. The output of UlD
pin 11 goes high, but this has no effect on U2 since
U2 is clocked only on negative-going signals. When
the analyzer blanking pulse ends, @3 is turned off,
UlA output (pin 3) goes high and pin 11 of U1D
goes low. This clocks the stop-enable flip-flop (U2)
and enables the active clamp.

In the SCAN HOLD mode CR11 and CR22 cath-
odes are grounded. CR22 provides a continuous
ground (enable) to the count trigger output. CR11
prevents Q18 from conducting. This disables the
model 8443A blanking to the analyzer and also
holds pin 9 of U1C low to prevent U2 from being
cleared. The count periods are separated only by
the time it takes the time base circuit to provide
transfer and reset pulses and provide a toggle to the
main gate flip-flop in the high frequency decade.
The count acknowledge has no effect on the
counter in the scan hold mode.

In the EXTERNAL mode the cathode of CR10 is
grounded and U2 cannot be clocked. The counter
trigger is held low by Q17, which is initially con-
ducting. When the count acknowledge signal is re-

‘ SERVICE SHEET 5
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ceived Q16 is turned on. C18 couples the signal to
the base of Q17 through CR17 to turn off Q17.
This causes the count trigger signal to go high. Q17
stays off for a period of time determined by C18
and R40. When C18 has charged up to approxi-
mately 1.4 volts as determined by CR17 and the
emitter-base junction of Q17, Q17 again conducts
and causes the count trigger to go low. The count
periods are separated by the time Q17 is off, the
transfer and reset pulse periods and the time re-
quired for the time base circuit to toggle the main
gate flip-flop in the high frequency decade.

When the analyzer is operated in the ZERO scan
mode, and the model 8443A is in the MARKER
mode, the marker control circuit works as it did in
the EXTERNAL mode except that the low at test
point 3 is provided by CRZ21 instead of a ground
being provided by the MODE switch. When the
analyzer is not in the ZERO scan mode, there is
about -10 volts on the blanking coax shield. This
causes Q2 to conduct and reverse bias CR21. When
the analyzer is operating in the ZERO scan mode
the -10 volts is no longer on the blanking coax
shield, and Q2 is twrned off. Q2-c is held slightly
below ground by CR20, CR21 is forward biased
and test point 3 is essentially at ground potential.
Q16 and Q17 operate as they did in the EXTER-
NAL mode.

Test Procedure
General

When this portion of the marker control assembly
is functioning properly in the MARKER mode, the
critical points in the circuit will be working as indi-
cated in waveform SS6-5. These waveforms repre-
sent the following: A — Q3-e blanking, B — U1C
pin 9 internal blanking, C — the count acknowl-
edge signal and D — U1C pin 8.

Initial Control Settings (for waveform SS6-5)

Control settings are the same as those specified for
waveform SS6-4 except for oscilloscope VOLTS/
DIV.A—1,B—5,C—.5and D —1.

Waveform SS6-5

Model 8443A

Test 3-a. Connect the oscilloscope as follows:
Channel A — Ul pin 9, Channel B — U1 pin 10,
Channel C — U1 pin 8 and Channel D — Q3-e. Set
oscilloscope VOLTS/DIV to .5 for all channels.
The oscilloscope CRT display should be as shown
in waveform SS6-6. (Model 8443A in MARKER
mode.) Note that the Channel C waveform goes
negative only during the short period of time that
the Channels A and B waveform are both high. If
the waveforms are not correct, proceed to test 3-b.

Test 3-b. Connect the digital voltmeter between
pin 9 of Ul and ground, and set the RESOLU-
TION control to 10 Hz. In the EXTERNAL mode
the digital voltmeter should indicate about -590
mVolts. In the MARKER mode the digital volt-
meter should indicate about +3 volts. In the SCAN
HOLD mode the digital voltmeter should indicate
about -580 mVolts. If the dc level is high (+4 volts
or more) the model 8443A is in the MARKER
mode and the scan remains stopped, apply a
ground to Ul pin 8; the scan should continue. If
the scan does not continue, check U2. If it does,
check Ul.

Test 3-c. If waveform D is SS6-6 is incorrect,
check for the same waveform (slightly higher in
amplitude) at Test Point 1. If the waveform is pres-
ent at TP 1, but not at Q3-e, Q3 is probably defec-
tive. If the waveform is not present at either point,
check the cabling to the analyzer.

Test 3-d. If the model 8443A functions properly
in the MARKER mode but does not function in
the EXTERNAL mode, check Q16, Q17, the
MODE switch and associated components.

Test 3-e. If the model 8443A will not function
properly in the SCAN HOLD mode, but does in
other modes, check CR11, CR22 and the MODE
switch.

Test 3-f. If the counter will not work when the
analyzer is placed in the ZERO scan mode, check
Q2 and associated components.

Waveform SS6-6



Model 8443A

A7 TOP VIEW A7

Figure 8-32. A7, Marker Control Assembly, Cover and Components
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Section VIII
Service

SERVICE SHEET 7

Normally causes of malfunction in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to the time base
assembly (Ab5), it should be removed from the
chassis and reinstalled using an extender board.
This will provide easy access to test points and
components.

Equipment Required

Service Kit
Digital Voltmeter

4 Channel Oscilloscope
10:1 Oscilloscope
Probes (4)

General

The time base assembly contains circuits which
provide transfer and reset pulses for all decade
counters, a count acknowledge signal to the
marker control circuit, a gate toggle signal for the
high frequency decade, a print command for use
in external equipment and a buffer amplifier to
provide a 1 MHz output for use in external
equipment.

When the time base assembly is functioning pro-
perly, the waveforms shown on composite wave-

form S8S7-1 will appear at the six test points.

which are available at the top cover of the assem-
bly. The functions of the waveforms are listed
directly below the composite waveform.

Composite Waveform SS7-1

Trace 1. 1 MHz Reference Signal.
Trace 2. Input Trigger Signal.

Trace 3. Transfer Pulse.

Trace 4. Count Acknowledge Signal.
Trace 5. Reset Pulse.

Trace 6. Gate Toggle.

Initial Control Settings (for above waveforms)

Spectrum Analyzer (controls not listed may be
set anywhere)

8-36

SCAN TIME

PER DIVISION . . . .. 1 MILLISECOND
SCANMODE . .. .. ... ...... JANT
SCAN TRIGGER . . .. .. .. ... AUTO
Tracking Generator/Counter
MODE .. ... ......... MARKER
RESOLUTION . . . ... ... ... 1 kHz
MARKER INTENSITY .. .... .. Full CW
MARKER POSITION knob . . Pulled Out

Note

For all tests using the oscilloscope
synchronize the oscilloscope to the ana-
lyzer SCAN IN/OUT unless otherwise
noted.

[l 1rigger, Transfer and Reset

Q5 is normally conducting; pin A of XA5 is con-
nected to the open collector of a transistor, Q15,
in the marker control circuit. When the trigger
goes low, Qb is turned off. Q4 is normally off; it
conducts only when the inhibit signal is high.
(The inhibit signal is provided by external equip-
ment connected to the rear panel BCD output
connector when such equipment needs more time
to process the previous count.)

When Q5-¢c and NAND gate pin 1 UlA go high,
UlA pin 3 goes low because UlA pin 2 is high
when the count trigger is received. C10, between
pins 1 and 3 of UlA, prevents loop oscillations
from occurring. When pin 3 of UlA goes low, pin
6 of NAND gate UlB goes high and turns on Q7
to begin the reset pulse. The reset pulse for U4,
U3A, U3B, USA and US5B is provided directly
from the output of NAND gate UlB because
these dividers require that current be sunk from
them. Because the decade dividers in the high fre-
quency decade require current to be sourced to
their reset inputs, Q7 is required. NAND gate
UlB cannot provide enough current for these
decades.

The reset signal is a pulse of about 50 microsec-
onds duration, as determined by the time con-
stant of R16 and C12. R16 and C12 delay the
application of the trigger pulse to the clear input
of the time base flip-flop, U2, for 50 microsec-
onds. When U2 is cleared the Q output goes low,
UlA pin 2 goes low, UlA pin 3 goes high and
pin 6 of U1B goes high to end the reset pulse.

When the count has been completed the main
gate flip-flop in the high frequency decade pro-
vides a signal to clock the time base flip-flop, U2.
C14 delays application of the end-of-count signal



to the U2 clock input to assure that the transfer
pulse will be applied to U15B in the low fre-
quency counter after the overflow information
has been stored. The delay is required because
the D input of a type D flip-flop should not be
changed while the clock input is low. When U2 is
clocked, the Q output goes low and the Q ouiput
goes high. NAND gate U1C pin 10 goes high and
pin 8 goes low for about 150 microseconds due
to the time constant of R10 and C9. This 150
microsecond pulse from U1lC transfers the infor-
mation in the low frequency counter blanking
decade counters to the buffer stores. The high Q
output of U2 also provides the count acknowl-
edge signal to the marker control circuit.

CR2, CR3 and CR4 prevent the start of the reset
pulse while the transfer pulse is present. When
the transfer pulse is present, CR3 and CR4 are
reverse biased and the -12 volt source forward
biases CR2 to prevent a high from appearing on
UlA pin 1. When the transfer pulse is not pres-
ent, CR3 and CR4 are forward biased and CR2 is
reverse biased.

Test Procedure [l
Note

These tests assume that trouble has
been isolated to the time base assembly
as a result of performing the trouble-
shooting procedures.

Test 1-a. Use the digital voltmeter to verify the
presence of dc voltages at terminals 4/D and 5/C
as shown on the schematic diagram.

Test 1-b. Connect the oscilloscope as follows:
Channel A to Q5-¢, Channel B to U1-3, Channel
C to Ul-6 and Channel D to Q7-e. All channels
set to .b V/Div, TIME/DIV to 5 mSec. The oscil-
loscope display should be as shown in Waveform
SS7-2, If the display is correct, use one of the
oscilloscope channels to check the transfer signal

Waveform SS7-2

at TP-3. The waveform should be as shown in
trace 3 of composite waveform SS7-1. If the
waveforms are correct proceed to test procedure

if not, proceed to test 1-c.

Test 1-c. With the oscilloscope connected as it
was for waveform SS7-2, set the oscilloscope
TIME/DIV to 1 mSec and sync to internal. Place
the model 8443A MODE switch to SCAN HOLD.
The oscilloscope display should be as shown in
waveform SS7-3. If the display is correct, but was
not correct in test 1-b, trouble is in the marker
control circuit. If waveform A is correct, and
none of the others are correct, check UlA. If
waveforms A and B are correct and C and D are
not, check UlB. If only waveform D is incorrect,
Q7 is probably defective. Use one of the oscil-
loscope probes to check the transfer pulse at TP
3. The transfer pulse should be in time coinci-
dence with the input trigger pulse, and almost
identical to it in appearance. If the waveforms
shown in SS7-3 are correct and the transfer pulse
is not, check U1C, CR2, CR3, CR4 and asso-
ciated components.

A Reference Signal Amplifiers and Gate

The reference signal (internal or external) is se-
lected by a switch, A5S1, located on the cover of
the A5 assembly. L5 and C5 form a 1 MHz series
resonant tank. R4 and the intrinsic resistance of
Q2 provides a 50 ohm load for the reference
source. Q2 is a common base amplifier with a
voltage gain of ten. Q3 is a common emitter
amplifier which saturates on positive half cycles
of the reference signal. Q1 is a buffer amplifier
which serves to isolate the time base circuits from
external loads when the 1 MHz reference output
is used in external equipment.

NAND gate UlD couples the 1 MHz reference
signal to the first divide-by-ten circuit, U4, when
the Q signal from U2 is high.

Waveform SS7-3



Test Procedure

Test 2-a. Connect the oscilloscope Channel A to
R17/R29 junction, Channel B to Ul-13, Channel
C to U1-11 and Channel D to Ul-12. The oscillo-
scope display should be as shown in waveform
SS7-4. If the oscilloscope Channel B signal is not
present, the other signals cannot be present
either, because they are derived from the divide-
by-ten circuits. If the Channel B signal is not
present check for it first, at the base of Q3, then
at the emitter of Q2. After making repairs, if the
oscilloscope display is as shown in SS7-4, and the
counter still does not function properly, proceed
to test procedure .

Divide-by-Ten Circuits

The divide-by-ten circuits (U4, U3A, U3B, USA
and U5B) are reset when pin 6 of UlB goes high.
U4 is set to zero and the other four dividers are
set to nine. When NAND gate U1lD couples the
reference signal to U4, U4 provides an output to
reset the last four dividers to zero on the tenth
input pulse. At the time the last four dividers are
set to zero, a pulse from one of the last three
dividers (the divider output selected is determined
by the position of the RESOLUTION switch) is
provided to toggle the main gate flip-flop in the
high frequency decade.

The outputs from the last three dividers, which
are used to toggle the main gate flip-flop in the
high frequency decade, are wired together in an
OR configuration Only one of the three outputs
is available at any given time; the output from
the divider selected is enabled by a ground return
from the resolution switch. U3B provides the 1
kHz resolution, US5A provides the 100 Hz resolu-
tion and U5B provides the 10 Hz resolution. The
resolution switch also provides a ground to one
of three inputs in the low frequency counter to
cause the decimal point in one of three numerical
readouts to illuminate.

Waveform SS7-4

SERVICE SHEET 6
Marker Control Circuit

The 1K resistors in the outputs of the divide-by-
ten circuits are the pullup resistors. The outputs
in these dividers are open collectors and the resis-
tors are required to provide wired OR capabil-
ities.

When the end-of-count signal from the high fre-
quency decade goes low, Q6 is turned off and a
high is provided as an external print command to
devices connected to the model 8443A rear panel
BCD output connector.

Test Procedure

Test 3-a. Composite waveform SS7-5 illustrates
the correct gate toggle outputs from the time
base circuit for various settings of the RESOLU-
TION switch referenced to the analyzer scan
ramp.

Waveform 1 represents an analyzer scan time of 1
mSec per division, displayed on the oscilloscope
at 5 mSec per division. Waveform 2 is the gate
toggle pulse with the model 8443A in the 1 kHz
resolution mode. Waveform 3 is the gate toggle
pulse with the model 8443A in the 100 Hz reso-
lution mode. Waveform 4 is the analyzer scan (1
mSec/Div) displayed on the oscilloscope at 20
mSec/Div and waveform 5 is the gate toggle with
the model 8443A in the 10 Hz resolution mode.

Service Note

If the model 8443A works properly in
the MARKER mode at 100 Hz and 1
kHz, but not at 10 Hz, U5B is defec-
tive. If it works at 1 kHz, but not at
100 Hz or 10 Hz, USA is defective.

Composite Waveform SS7-5



Model 8443A

A5 TOP VIEW

Figure 8-34. A5, Time Base Assembly, Cover and Components
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SERVICE SHEET 8

Normally, causes of malfunction in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to the high fre-
quency decade assembly (A6), it should be re-
moved from the chassis and reinstalled using an
extender board. This will provide easy access to
test points and components.

Equipment Required
4 Channel Oscilloscope

10:1 Oscilloscope
Probes (4)

Service Kit
HF Signal Generator
Digital Voltmeter

General

The major purpose of the high frequency decade
is to divide the input frequency by ten and sup-
ply suitable signals to drive the circuits in the low
frequency counter assembly.

When the high frequency decade is functioning
properly, the outputs to the low frequency
counter will appear as shown in waveform SS8-1.
Initial Control Settings (for waveform SS8-1)

Spectrum Analyzer (setting of controls not listed

is unimportant)
SCAN WIDTH

PER DIVISION . .. ... ... 10 MHz
SCANWIDTH . ...... PER DIVISION
FREQUENCY . . . ........ 10 MHz
SCAN TIME

PER DIVISION . . 1 MILLISECOND
SCANMODE . . ... ......... INT
SCAN TRIGGER . . . . . ... ... AUTO

Waveform SS8-1

Tracking Generator/Counter

MODE ... .......... SCAN HOLD
RESOLUTION . . .. .. ... .. 100 Hz
MARKER CONTROL knob . . . . . Pulled out
Oscilloscope

SYNC ... ... ....... INTERNAL
TIME/DIV . .. .. ... ..... 2 mSec
VOLTS/DIV . . . . . . . . ... .... 2
SLOPE . . . . .. .. ... ....... —
TRIGGER . .. .. .. ... ..... ACF

Il Input Amplifier and Switching Matrix

Q1 and Q2 provide flat amplification for signals
with frequencies up to 120 MHz. L10 and L11
are peaking inductors to peak the gain at the high
frequency end of the bandpass. R22 in the Q2
emitter circuit is selected so that a nominal -18
dBm signal will toggle U3. The value of R24 is
selected to provide a dc level at pin 8 of U3 that
is -900 mV +30 mV with no signal input. CR1,
CR2, CR3, CR4, CR6, CR7, CR8, CR10 and
CR11 comprise a switching matrix. When the
tracking generator output is used, CR1l, CR4,
CR6 and CR11 are all forward biased and CR2,
CR3, CR7, CR8 and CR10 are all reverse biased.
The signal is coupled through C3, CR1, CR6, C17
and L9 to the base of Q1. When the EXTERNAL
input is used, the diodes mentioned above are
biased directly opposite from the way they are
when the tracking generator output is counted.
The signal is coupled through C4, C9, C10, CR2,
CR7, CR8, CR10, C17 and L9 to the base of Q1.

Test Procedure [fij
Test 1-a. Connect a 1 MHz source at +10 dBm to

the model 8443A COUNTER INPUT and set the
model 8443A MODE switch to EXTERNAL.

Waveform SS8-2



Connect the oscilloscope Channel A input to
Q@1-b, the Channel B input to Q2b and the
Channel C input to U3 pin 8. Set the oscilloscope
VOLTS/DIV to .2 for each channel and the
TIME/DIV to 1 upSec, Trigger INT, ACF and
SLOPE +. The waveform should be as shown in
waveform SS8-2. If none of the waveforms are
present, check the switching matrix. If waveform
A is present and B and C are not, check Q1 and
associated components. If waveform A and B are
present and C is not, check Q2 and associated
components. If all of the waveforms are present,
proceed to test procedure .

Main Gate Flip-Flop

The main gate flip-flop (U2) is toggled by the
output of one of the last three dividers in the
time base circuit. When U2 is toggled to start the
count, Q goes low to enable U3 and Q goes high.
When U2 is again toggled @ goes high and Q goes
low, U3 is no longer enabled and the negative-
going trailing edge of the Q output of U2 pro-
duces an end-of-count signal to the time base.

Gate toggle translator Q5/Q6/Q7 translates the
TTL output from the decade dividers in the time
base circuit into the ECL input required by U2.
Rise time is critical in U2 so a zener circuit such
as that used in the reset translator cannot be
used.

End of count translator Q3/Q4 translates the
ECL output from U2 Q to the TTL logic re-
quired to clock the flip-flop in the time base cir-
cuit.

Test Procedure

Test 2-a. Set the model 8443A to operate in the
MARKER mode with the RESOLUTION control

Composite Waveform SS8-3

1. Q6-b Gate toggle from A5 . .2 VOLTS/DIV
2. Translated Gate toggle Q5-e .2 VOLTS/DIV
3. U2 pin 13 Q output . . . . . 2 VOLTS/DIV
4, U2pinl1 Qoutput . . ... 1 VOLTS/DIV
5. Translated Q output, TP2 . .5 VOLTS/DIV

set to 100 Hz. Set the analyzer SCAN TIME PER
DIVISION to 1 MILLISECOND. Synchronize the
oscilloscope to the analyzer scan, triggered on +
slope, ACF. Waveform SS8-3 is a composite wave-
form for the five critical circuit points; these
points are identified directly below the composite
waveform. Oscilloscope VOLTS/DIV information
follows identification of test points.

If waveforms 1 and 2 are present and 3, 4, and 5
are not, U2 is probably defective. If waveform 1
is present and 2 is not, check Q5/Q6/Q7 and
associated components. If waveforms 1, 2, 3 and
4 are correct and waveform 5 is not, check
R3/Q4 and associated components.

Note

This test assumes that the time base
circuit is functioning properly. Uf wave-
forms 1 and 3 do not appear, ground
TP2 on the A5 assembly. Waveform 1
and 2 should appear (at a much faster
rate). If they do, U2 is defective.

[Pl Resct Translator and Divide-By-Ten Decade.

CR9, a 2.87 volt zener diode is used to translate
the TTL input from the reset line to an ECL
input compatible with the input requirements of
the high frequency decade.

U3, U4, U5 and U6 are feedback connected to
provide 1-2-4-8 BCD output to the low frequency
counter circuit. UlA, UlB, UlC and U1lD com-
prise a quad ECL to saturated logic translator
which makes the ECL output of the decade
compatible with TTL used in the low frequency
counter circuits. R28/C24, R29/C26 and
R30/C27 serve as RFI filters.

The decade dividers convert the 100 kHz to 110
MHz input frequency to an output frequency of
10 kHz to 11 MHz. The A, B, C and D outputs
directly drive the buffer/store for the least signifi-
cant digit in the low frequency counter. In addi-
tion the D output drives the following blanking

decade counter.



Test Procedure

Test 3-a. Use the oscilloscope to check for the
reset pulse at XA6 pin 9 and at the junction of
R11/CR12. The reset pulses should be positive-
going, three to four volts in amplitude.

Test 3-b. Set the model 8443A to operate in the
MARKER mode at 100 Hz resolution. Set the
analyzer SCAN TIME PER DIVISION to 1
MILLISECOND. Connect the oscilloscope
Channel A, B, C and D inputs to test points 4, 5,
6 and 7 respectively. Set oscilloscope TIME/DIV
to 5 mSec and VOLTS/DIV to .5 for all chan-
nels. The oscilloscope display should appear as
shown in waveform SS8-4. Since the gate toggle
U2 and the input amplifiers have been checked,
an output which is not as shown must be due to
a defective flip-flop or an associated OR gate.
Note that if an output is missing (TP 5 for in-
stance) and following outputs are present (in this
instance, TP 6 and TP 7), the only possible cause
of trouble is a defective OR gate (U1B).
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Waveform SS8-4

SERVICE SHEET 7
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Model 8443A

A6 TOP VIEW

Figure 8-36. A6, High Frequency Decade Assembly, Cover and Components
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Normally causes of malfunctions in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to the low fre-
quency counter assembly (Al), it should be
removed from the chassis and reinstalled using an
extender board. This will provide easy access to
test points and components.

Equipment Required

Service Kit
Digital Voltmeter

4 Channel Oscilloscope
10:1 Oscilloscope
Probes (4)

n DS1 Drive Circuit

The least significant digit is displayed on DSL.
When the transfer pulse from the time base is
applied to buffer/store U8, the information in the
high frequency decade is transferred to decoder/
driver Ul. Ul decodes the 1-2-4-8 information to
cause the appropriate number in the numerical
readout to be illuminated. U8 also provides a
BCD output to a rear panel connector for use in
external equipment.

Test Procedure

Test 1-a. Use the digital voltmeter to verify the
presence of dc levels at pins A and B/2 shown on
the schematic diagram.

Test 1-b. If the A, B, C and D inputs are as
shown in Waveform S89-1, and none of the
numerical readouts illuminate, trouble is probably
in the +175 volt or +5 volt circuits. Check for an
open circuit in L1, L2 or L3.

“~ i S N
Pl P ‘,,,,/ff

Waveform SS9-1

Test 1-c. If some, or all of the other numerical
readouts illuminate, trouble is probably in DS1,
Ul or US8. Isolate the cause of trouble as follows:

Ground (one at a time) pins 1, 2, 3, 4, 11, 12,
13, 14, 15 and 16 of Ul. Refer to the schematic
and verify that the proper number illuminates for
each pin as they are grounded. If none of the
numbers illuminate, check R1. If R1 is providing
power to DS1, DS1 is defective.

If DS1 numbers illuminate as they should in the
previous test, connect the oscilloscope to U8 as
follows: Channel A — pin 14, Channel B — pin 1,
Channel C — pin 3 and Channel D — pin 16. Set
the oscilloscope TIME/DIV to .5 second and the
Volts/Div to .5. Operate the model 8443A in the
MARKER mode at 10 Hz resolution. Place the
analyzer SCAN WIDTH PER DIVISION to 10
MHz, SCAN WIDTH to PER DIVISON and
SCAN TIME PER DIVISION to 1 MILLISEC-
OND. At these analyzer settings, the least signifi-
cant digit of the counter will change numbers
quite rapidly; as a result, the output from the
buffer store will also change rapidly. The oscillo-
scope display should appear (to the eye) as four
dots moving from left to right and changing in
amplitude erratically. A time exposure of the
oscilloscope CRT should be similar to that shown
in waveform S89-1. If the oscilloscope display is
correct, Ul is defective. If the display is not cor-
rect, U8 is defective.

[FHDS2 through DS7 Drive Circuits

The six counter circuits following that of the
least significant digit each consist of a blanking
decade counter, a buffer/store, a decoder/driver
and a numerical readout device. DS3, DS4 and
DS5 have inputs that will cause a decimal point
to illuminate in one of them; the position of the
RESOLUTION switch determines which decimal
point is illuminated. Blanking inputs are provided
to the circuits driving DS4, DS5, DS6 and DS7.

Each of the last five blanking decade counters is
driven by the divide-by-ten output of the blank-
ing decade counter which precedes it. The first
blanking decade counter (U16) is driven by the D
output of the high frequency decade. When the
transfer pulse is received, each buffer/store trans-
fers the count information from the blanking
decade counter to the decoder/driver and to a
BCD output connector on the rear panel. The



decoder/drivers operate on negative logic; the rear
panel BCD outputs are positive logic. When the
reset pulse appears all of the blanking decade
counters and the high frequency decade are set to
Zero.

Test Procedure
General

The numerical readout indicators, in many in-
stances, will help to localize a problem to a spe-
cific area within the low frequency counter
circuits.

If any one of the numerical readouts does not
function, but numerical readouts to the left of it
do, the trouble is likely to be the readout itself,
the decoder/driver, or the buffer/store associated
with that readout. It is not likely that the asso-
ciated blanking decade counter is defective.

If any numerical readout is blank or reads only
one number and the readouts to the left consis-
tently read 0, the blanking decade counter for
the first readout affected (from the right) is
probably defective.

Test 2-a. If a single numerical readout is not
functioning, ground (one at a time) pins 1, 2, 3,
4, 11, 12, 13, 14, 15 and 16 of the decoder/
driver which drives it. Refer to the schematic dia-
gram to verify that the right number is illuminat-
ing.

If none of the numbers illuminate, check the
6800 ohm resistor associated with that readout.
If the 6800 ohm resistor is supplying power, the
readout device is defective.

If the readout device illuminates correctly when
the specified pins are grounded, proceed to test
2-b.

Test 2-b. Connect the oscilloscope to the buffer/
store associated with the malfunctioning readout
as follows: Channel A — pin 14, Channel B — pin
1, Channel C — pin 3 and Channel D — pin 16.
Set the oscilloscope TIME/DIV to 1 second and
the VOLTS/DIV to .5. Operate the model 8443A
in the EXTERNAL mode at 10 Hz resoltion with
the RF OUTPUT connected to the COUNTER
INPUT. Set the analyzer SCAN WIDTH PER
DIVISION to 10 MHz, the SCAN WIDTH to PER

- - - -
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Waveform SS9-2

DIVISION and the SCAN TIME PER DIVISION
to 1 second. The oscilloscope CRT display should
appear (to the eye) as four dots moving from left
to right and changing erratically in amplitude. A
time exposure of the oscilloscope CRT should be
similar to waveform SS9-1. If the oscilloscope
CRT display is as shown, the decoder/driver is
defective. If the display is not correct, proceed to
test 2-c.

Test 2-c. Connect the oscilloscope to the blank-
ing decade counter associated with the malfunc-
tioning readout as follows: Channel A — pin 15,
Channel B — pin 1, Channel C — pin 2 and
Channel D — pin 16. With all equipment operat-
ing as it was in test 2-b, the oscilloscope CRT
should again show four dots moving from left to
right and varying erratically in amplitude. If the
signal is present, but was not in test 2-b, the
buffer/store is defective. If the signal is not
present, connect one channel of the oscilloscope
to pin 9 of the blanking decade counter. All con-
trols remain the same except that the oscilloscope
CRT trace is centered and VOLTS/DIV is set to
.2. The oscilloscope CRT presentation should be
similar to that shown in Waveform SS9-2. If this
waveform is present and the previous one was
not, the blanking decade counter is probably
defective. If the signal is not present, the preceed-
ing blanking decade counter is defective.

[FDs8 Drive Circuit

The most significant digit, displayed by DS8 in
the 10 Hz resolution mode, is used only when
the input frequency to the high frequency decade
is 100 MHz or higher. Below 100 MHz, DSS8 is
blanked because there is no positive-going output
from UZ21. The output of U21 changes state on a
count of 8 (representative of 80 MHz), but since

4



this transition is negative-going, it has no effect
on Ul5A. When U21 receives a tenth input pulse
(representative of 100 MHz), it again changes
state and the positive-going transition clocks
U15A. The Q output of U15A goes high and is
applied to the D input of U15B, which acts as a
buffer/store. When the transfer pulse appears and
the D input to Ul5B is high, Ul15B is clocked
and the @ output is used to turn on Q1. When
Q1 conducts it completes the circuit for the
numeral 1 in DS8. The Q output of Ul5B is in-
verted by Q2 and applied as a BCD bit to the
rear panel BCD connector.

Test Procedure

Test 3-a. Connect the oscilloscope to Ul5 as fol-
lows: Channel A — pin 11, Channel B — pin 9,
Channel C — pin 5 and Channel D — pin 6. Set
the oscilloscope SWEEP MODE to NORM, INTer-
nal Syne, 5 mSec/Div, .5 VOLTS/DIV and DC in-
puts. Set the model 8443A to operate in the
SCAN HOLD mode, MARKER POSITION knob
pulled out, 10 Hz resoltion. Operate the analyzer
in the ZERO scan mode at 95 MHz. The oscillo-
scope CRT display should be as shown in wave-
form SS9-3.

Change the analyzer FREQUENCY to 105 MHz.
Note that U15A Channel B Q output (pin 9) goes
high when the frequency reaches 100 MHz. The
Q@ output of Ul5B (Channel C), goes high and
the @ output of U15B (Channel D) goes low. The
oscilloscope CRT display should now be as shown
in Waveform SS9-4.

In the above tests, if the Channel A and B wave-
forms were correct and the Channel C and/or D
were not, proceed to test 3-b. If all waveforms
were correct and the numeral 1 did not light in

Waveform SS9-3
SERVICE SHEET 8

High Frequency Decade Assembly

Model 8443A

Waveform SS9-4

DS8 when the frequency was over 100 MHz,
proceed to test 3-c. If the Channel A waveform
was correct, but channel B was not, Ul5 is
defective.

Test 3-b. Leave Channel A and B of the oscillo-
scope connected as they were in the above tests.
Connect the Channel C input to Ul15 pin 13 and
the Channel D input to Ul5 pin 3. The oscillo-
scope CRT display should be as shown in wave-
form S89-5. If either the transfer or reset pulses
are missing and the other counter digits function
properly, U22 is defective.

Test 3-c. Apply a ground to Ql-c. If DS8
numeral 1 illuminates, Q1 is defective. If it does
not, DS8 is defective.

Blanking

When the UNBLANKED-BLANKED switch on
the rear panel is in the BLANKED position, all
zeros which are to the left of the decimal point
and also to the left of the first significant digit
are blanked.

Waveform SS9-5
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