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SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class I instrument. This instrument has been designed and tested according to
IEC Publication 348, “Safety Requirements for Electronic Measuring Apparatus.”

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section 11). Make sure that only
fuses with the required rated current and of the specified type (normal blow, time delay, etc.) are
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders must
be avoided.

SERVICE

Although this instrument has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings which must be followed to ensure
safe operation and to retain the instrument in safe condition. Service and adjustments should
be performed only by qualified service personnel.

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

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

Whenever it is likely that the protection has been impaired, the instrument must be made in-
operative and be secured against any unintended operation.
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IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTOTRANS-
FORMER (FOR VOLTAGE REDUCTION) MAKE SURE THE COMMON
TERMINAL IS CONNECTED TO THE EARTHED POLE OF THE POWER

SOURCE.

BEFORE SWITCHING ON THE INSTRUMENT, THE PROTECTIVE EARTH
TERMINALS OF THE INSTRUMENT MUST BE CONNECTED TO THE
PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUTLET PRO-
VIDED WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR

(GROUNDING).

THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN
USED WITH POWER SUPPLIED AND PROTECTIVE COVERS REMOVED
FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS
MAY, IF CONTACTED, RESULT IN PERSONAL INJURY.

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT IS SET TO THE VOLTAGE OF
THE POWER SOURCE.

2. ENSURE THAT ALL DEVICES CONNECTED TO THIS INSTRU-
MENT ARE CONNECTED TO THE PROTECTIVE (EARTH) GROUND.

3. ENSURE THAT THE LINE POWER (MAINS) PLUG IS CONNEC-
TED TO A THREE-CONDUCTOR LINE POWER OUTLET THAT HAS
A PROTECTIVE (EARTH) GROUND. (GROUNDING ONE CON-
DUCTOR OF ATWO-CONDUCTOR OUTLET IS NOT SUFFICIENT.)

4. MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED TYPE (NORMAL BLOW,
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE
HOLDERS MUST BE AVOIDED.



General Intormation General Information

2 B 4 53394 TIME SYNTHERIZER
OO TRR TV

Figure 1-1. HP Model 5359A Time Synthesizer and Accessories Supplied
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SECTION 1
GENERAL INFORMATION

1-1.  INTRODUCTION

1-2. This manual provides information pertaining to the installation, operation, testing, adjust-
ment, and maintenance of the HP Model 5359A Time Synthesizer. Figure 7-7 shows the 5359A
with accessories supplied.

1-3. Packaged with this manual is an Operating Information Supplement. This is simply a
copy of the first three sections of this manual. This supplement should be kept with the instru-
ment for use by the operator. Additional copies of the Operating Information Supplement may
be ordered through your nearest Hewlett-Packard office. The part numbers are listed on the
title page of this manual.

1-4. The full manual is divided into eight sections, each covering a particular topic for the
operating and service of the HP Model 5359A. The topics by section number are:
Section  Topic

| General Information

1l Installation

" Operating and Programming
v Operation Verification

\ Adjustments

\ Replaceable Parts

Vi Manual Changes
Vil Service

1-5. SPECIFICATIONS

1-6. Instrument specifications are listed in Table 1-1. These specifications are the perform-
ance standards or limits against which the instrument may be tested.

1-7. INSTRUMENTS COVERED BY MANUAL

1-8. The 5359A Options 001, 907, 908, and 909 are documented in this manual. The differences
are noted in the appropriate location such as OPTIONS in Section I, the Replaceable Parts List,
and the schematic diagrams.

1-9. This instrument has a two-part serial number. The first four digits and the letter comprise
the serial number prefix. The last five digits form the sequential suffix that is unique to each
instrument. The contents of this manual apply directly to instruments having the same serial
number prefix(es) as listed under SERIAL NUMBERS on the title page.

1-10. An instrument manufactured after the printing of this manual may have a serial prefix
that is not listed on the title page. This unlisted serial prefix indicates that the instrument is
different from those documented in this manual. The manual for this instrument is supplied
with a yellow Manual Changes supplement which contains change information that documents
the differences.

1-11. In addition to change information, the supplement may contain information for cor-

recting errors in the manual. To keep this manual as current and accurate as possible, Hewlett-
Packard recommends that you periodically request the latest Manual Changes supplement.

1-1
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The supplement for this manual is keyed to the manual’s print date and part number, both of
which appear on the title page. Complimentary copies of the supplement are available from
Hewlett-Packard.

1-12. For information concerning a serial number prefix not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard office.

1-13. HP-IB INTERFACING AND PROGRAMMING INFORMATION

1-14. Section Il of this manual contains instructions for interfacing the Model 5359A with
the HP-IB. A brief description of the sequence of events comprising the transfer of data by the
HP-IB is provided in Section llI followed by programming information. Information concerning
the design criteria of the bus is available in IEEE Standard 488-1975, titled “IEEE Standard
Digital Interface for Programmable Instrumentation”.

1-15. INSTRUMENT AND MANUAL IDENTIFICATION

1-16. The instrument serial number is located on the rear panel. Hewlett-Packard uses a two-
section serial number consisting of a four-digit prefix and a five-digit suffix. A letter between
the prefix and suffix identifies the country in which the instrument was manufactured (A=USA,
G=West Germany, J=Japan, U=United Kingdom). All correspondence with Hewlett-Packard
concerning this instrument should include the complete serial number.

1-17. If the serial number of your instrument is lower than the serial number on the title page
of this manual, you must modify your manual for agreement with your instrument. Refer to
Section VII, MANUAL CHANGES, for the information that will adapt this manual to your
instrument.

1-18. DESCRIPTION

1-19. The Hewlett-Packard Model 5359A Time Synthesizer is capable of generating digital de-
lays from @ to 160 ms in steps of less than 50 ps with <100 ps rms jitter typical. It uses a phase-
startable-phase-lockable oscillator which allows the 5359A to commence digital time synthesis in
synchronism with a randomly occurring external pulse. In addition, the time synthesizer can
generate pulse trains with frequency or periods selectable to 10 MHz and with controllable pulse
width.

1-20. OPTIONS

1-21. There are both equipment options and accessory options available for the 5359A. All
options are designated by a three-digit number. The first digit of the option number identifies
the option as either equipment or accessory. For an equipment option, the first digit is a zero
and for an accessory option, the first digit is a nine. The following is a list of equipment and
accessory options available with the 5359A:

Option Description

001 High Stability Crystal Oven (10544A)

907 Front Handle Assembly

908 Rack Mount Flange Kit

909 Rack Mount Flange Kit/Handle Assembly

1-22. For more information concerning these options, contact your local HP Sales and Service
Office. A list of HP Sales and Service offices is provided at the end of this manual.

1-23. ACCESSORIES SUPPLIED

1-24. The only accessory supplied with the HP Model 5359A is a power cord (HP Part Number
8120-1378) as shown in Figure 1-1.
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1-25. EQUIPMENT AVAILABLE

1-26. A service accessory kit for the HP Model 5359A is available for troubleshooting and repair-
ing the instrument. The service accessory kit contains seven extender boards and a service aid
board. The accessory kit may be obtained from Hewlett-Packard by ordering Service Accessory
Kit Model Number 10870A.

1-27. RECOMMENDED TEST EQUIPMENT

1-28. Equipment necessary to maintain the HP Model 5359A is listed in Table 1-2. Other
equipment may be substituted if it meets or exceeds the critical specifications listed in the table.

Table 1-1. Specifications

MODES:
External Trigger Mode — “Delay’’ and output pulse width must both be selected.
“Delay” is the time from the leading edge of the sync output to the leading edge
of the output pulse.
Internal Trigger Mode — Period or frequency is selected and the width of the out-
put pulse. “Delay’” is not specified in this mode.
RANGE:
Delay 0 ns to 160 ms
Width 5 ns to 160 ms (width + delay <160 ms)
Period Minimum 100 ns or width + 85 ns. Maximum 160 ms.
Frequency Same as corresponding period
STEP SIZE:
50 ps minimum, keyboard selectable, for both “width” and “delay”.
ABSOLUTE ACCURACY:
+1 ns * time base error
INSERTION DELAY:
Less than 140 ns in preset. For “delays” greater than 100 ns, reduced to less than
40 ns in the auto position. Fixed in both cases.
JITTER:
Between external trigger or sync out, and the output pulse.
Standard time base
100 ps rms typical 200 ps rms max (delays 0 to 10 ms)
500 ps rms typical 1 ns rms max (delays 10 ms to 160 ms)
High stability time base (Option 001
100 ps rms typical 200 ps rms max (delay 0—160 ms)
EXTERNAL TRIGGER INPUT:
Trigger level adjustable -2V to +2V. Slope selectable + or -.
MANUAL TRIGGER:
Pushbutton
SYNC OUTPUT:
1 volt positive pulse into 502, from 2004} source impedance.
width 35 ns nominal. Rise/Fall times <5 ns.
OUTPUT PULSE:
Amplitude adjustable from 0.5V to 5\ into 50 from 501} output impedance.
Offset adjustable from -1V to +1V, or OFF.
Normal or Complement Mode selectable; Rise/Fall times less than 5 ns;
typical 3.5 ns.
Short circuit proof; external voltage must not be applied.
Offset and Amplitude may be displayed.

1-3
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Table 1-1. Specifications (Cont’d)

REPETITION RATE:
internal Trigger Mode
Maximum repetition rate 10 MHz
Period > width +75 ns typical
External Trigger Mode
“Preset” Sync Delay
Maximum repetition rate 7.5 MHz typical
Period > delay + width +75 ns typical
“Auto” Sync Delay
Maximum repetition rate 13 MHz typical
Period > delay + width -30 ns typical
The “"Auto” mode requires a delay of at least 100 ns. For delays of less
than 100 ns, the same specifications as for “Preset’” apply.
EDGE 1 OUTPUT: (rear panel)
Occurs with fixed time relationship to the leading edge of the output pulse.
Specifications are the same as for SYNC OUT.
EDGE 2 OUTPUT: (rear panel)
Occurs with fixed time relationship to the end of the output pulse. Specifications
are the same as for SYNC OUT.
EVENTS MODE:
Substitutes an external input for the internally counted clock. “Delay” and
“Width” must both be specified in events.
Trigger Level: Adjustable -2V to +2V
Slope: Selectable + or -
Frequency: Up to 100 MHz
Delay from “Ext Trigger Input” to the first event counted is less than 50 ns
Range: “delay” 2 events to 16777215 events
“width” 1 event to 16777214 events
“width” + “‘delay” <16777216 events
FREQUENCY STANDARD (rear panel)
Input: 5 or 10 MHz >1.0V p-p into 1 K{). Maximum input 10V.
Qutput: 10 MHz. 1V p-p into 500 in sync with time base chosen (INT or EXT).
TIME BASE:
Crystal Frequency 10 MHz
Stability:
Aging Rate: <3 x 10 7 per month.
Short Term: <2 x 10 9 rms for 15
Temperature: <2 x 10 25°C to 35°C
<5x 10 ¢ 0°C to 55°C
Line Voltage: <1 x 10°¢, £10% from nominal
Option 001: High Stability Time Base
Crystal Frequency 10 MHz
Stability:
Aging Rate: <5 x 109 per day
Short Term: <1 x 107" for 1 s average
Temperature: <7 x 10-? 0°C to 55°C
Line Voltage: <1 x 10°1°, +10% from nominal
OPERATING TEMPERATURE: 0° to 50°C
WEIGHT: 14.55 kg (30 Ibs).
DIMENSIONS:
Height: 133 mm (5%,")
Width: 426 mm (16°.,")
Depth: 521 mm (20" ,")
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General Information

. USED FOR
Equipment Required Oper Trouble- | Recommended
Characteristics Verif. Adjust. shooting HP Model
Service Kit Consists of: X X 10870A
[Service Board No Substitute X 05370-60014
Extender Board 15 Pin X 5060-0049
Extender Board 22 Pin X 5060-0630
Extender Board For 5370A Use 05370-60074
Extender Board For A7 Oscillator X 05370-60076
Power Supply
Extender Board For Digital Section X 05370-60075
(A9 thru A23, except A16)
Extender Board For A24 200 MHz X 05370-60077
(Multiplier Assembly)
_Extender Board For A16 X 05359-60078
“Pulse Generator X X 8082A
|
{Oscilloscope X X 1720A
Sampling Oscilloscope X 140A
Sampling Plug-In X 1410A
Spectrum Analyzer X 1417/8552A/
8554L
Active Probe X X 1120A
Probe P.S. X 1122A
Signature Analyzer No Substitute X 5004A
DMM 3, Digit with X X 3435A
0.1% Accuracy
Controller HP-IB X X 9825A
Logic Probe X 545A
Pulser X 546A
Current Tracer X 547A
9 Cables 4’ BNC 5001 Cables X X X 11170C
(2 matched length
within 1,")
Tuning Wand Ceramic 8730-0013
Tuning Wand Long Plastic X 8730-0011
Time Interval Probes No Sutstitute X 5363A
Universal Time Interval X 5370A
Counter

1-5
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SECTION 1l
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides all-information necessary to install the HP 5359A. Covered in this
section are initial inspection, power requirements, line voltage selection, interconnection, cir-
cuit options, mounting, storage, and repackaging for shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, it should be kept until the contents of the shipment have been checked
for completeness and the shipment has been checked mechanically and electrically. The con-
tents of the shipment should be as shown in Figure 1-1. Procedures for checking electrical
performance are given in Section IV. If the contents are incomplete, if there is mechanical
damage or defect, or if the instrument does not pass the electrical performance test, notify
the nearest Hewlett-Packard office. If the shipping container is damaged, or the cushioning
material shows signs of stress, notify the carrier as well as the Hewlett-Packard office. Keep
the shipping material for the carrier’s inspection.

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7. The HP 5359A requires a power source of 100, 120, 220, or 240V ac, +5%, -10%, 48 to 66
Hz single phase. Power consumption is approximately 200 watts nominal.

IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-
TRANSFORMER FOR VOLTAGE REDUCTION, MAKE SURE
THE COMMON TERMINAL IS CONNECTED TO THE
EARTHED POLE OF THE POWER SOURCE.

2-8. Line Voltage Selection

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT, make sure the
instrument is set to the voltage of the power source.

2-9. Figure 2-1 provides instructions for line voltage and fuse selection. The line voltage selec-
tion card and the proper fuse are factory installed for 120V ac operation.
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PC BOARDO PART NUMBER IS
HP 5020-8122

> SELECTION OF OPERATING VOLTAGE

1. Open caver door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re-insert tuse in holders, using cautions to

select correct fuse value.

Figure 2-1. Line Voltage Selection

POWER-INPUT
SOCKET

8120-1348 8120-0698 8120-2104

Figure 2-2. Power Cable HP Part Numbers versus Main Plugs Available
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2-10. Power Cable

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTEC-
TIVE EARTH TERMINALS OF THIS INSTRUMENT MUST BE
CONNECTED TO THE PROTECTIVE CONDUCTOR OF THE
(MAINS) POWER CORD. THE MAINS PLUG SHALL ONLY BE
INSERTED IN A SOCKET OUTLET PROVIDED WITH A PRO-
TECTIVE EARTH CONTACT. THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE CON-
DUCTOR (GROUNDING).

2-11. The 5359A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, the cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to Figure
2-2 for the part numbers of the power cable and plug configurations available.

2-12. Interconnections

2-13. HEWLET-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-IB connector is provided in Figure 2-3. This connector is compatible with the HP 10631A/
B/C/D HP-IB Cables. The HP-IB system allows interconnection of up to 15 (including the con-
troller) HP-IB compatible instruments. The HP-1B cables have identical “piggy back” connec-
tors on both ends so that several cables can be connected to a single source without special
adapters or switch boxes. System components and devices may be connected in virtually any
configuration desired. There must, of course, be a path from the calculator (or other controller)
to every device operating on the bus. As a practical matter, avoid stacking more than three or
four cables on any one connector. If the stack gets too large, the force on the stack produces
great leverage which can damage the connector mounting. Be sure each connector is firmly
(finger tight) screwed in place to keep it from working loose during use.

2-14. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, proper
voltage levels and timing relationship must be maintained. If the system cable is too long, the
lines cannot be driven properly and the system will fail to perform properly. Therefore, when
interconnecting an HP-1B system, it is important to observe the following rules:

The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. The total cable length for the system must be equal to or less than 2 metres (6.6 feet)
times the total number of devices connected to the bus.

¢. The total number of instruments connected to the bus must not exceed 15.

2-15. 5359A Listen Address

2-16. The 5359A contains a rear panel HP-IB Instrument address selection switch. There are
five switches designated (5, 4, 3, 2, 1) which are used to select the address. Instructions for setting
and changing the listen address are provided in Section Il of this manual along with 5359A
programming codes.

2-17. HP-IB Descriptions

2-18. A description of the HP-IB is provided in Section IlI of this manual. A study of this in-
formation is necessary if the user is not familiar with the HP-IB concept. Additional information

2-3
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concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975,
titled “IEEE Standard Digital Interface for Programmable Instrumentation”.

2-19. OPERATING ENVIRONMENT
2-20. Operating and Storage Temperature

2-21. In order for the 5359A to meet the specifications listed in Table 1-1, the operating envi-
ronment must be within the following limits:

Temperature .........coeieiiiiinneanennnnnns 0° to +55°C
Humidity ... <88% relative
Altitude ... e <15,000 feet

2-22. Cooling System

2-23. A forced air cooling system is used to maintain the operating temperature required by the
instrument. The cooling fan is located on the left-side of the rear panel (while looking at the rear
panel). When operating the 5359A, choose a location that provides at least 8 cm (3 in.) of
clearance at the rear and at least 2 cm (1 in.) for each side. Failure to provide adequate air
clearance will result in execessive temperature reducing instrument reliability. The clearances
provided by the plastic feet in bench stacking and the filler strip in rack mounting allow air
passage across the top and bottom cabinet surfaces.

CAUTION

The left side-cover (facing front of instrument) is perforated, the right
side-cover is not. This provides proper instrument cooling. DO NOT
transpose covers or perforate the cover on the right side, or excessive
heat, potentially damaging to the instrument, may resuit.

2-24. Bench Operation
2-25. The instrument has plastic feet and a foldaway tilt stand for convenience in bench oper-
ation. The tilt stand raises the front of the instrument for easier viewing of the control panel

and the plastic feet are shaped to make full width modular instruments self aligning when
stacked.

2-26. STORAGE AND SHIPMENT
2-27. Environment

2-28. The instrument should be stored in a clean, dry environment. The following environ-
mental limitations apply to both storage and shipment:

Temperature .........ccoviiiinieriaaennnn, -40°C to +75°C
Humidity ..o <95% relative
Altitude ... <50,000 feet

2-29. Packaging

2-30. ORIGINAL PACKAGING. Containers and materials equivalent to that used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
and full serial number. Aslo, mark the container FRAGILE to assure careful handling. In any
correspondence, refer to the instrument model number and full serial number.
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2-31. OTHER PACKAGING. The following general instructions should be used for repackaging
with commercially available materials:

a. Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of service required, return address, model
number, and full serial number.)

b. Use a strong shipping container. A doublewall carton made of 250 pound test material is
adequate.

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

d. Seal the shipping container securely.

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

2-5
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PIN | LINE
CAUTION
1 DIO1
2 | DIO2 The 5359A contains metric threaded HP-IB cable mount-
3 [ DIO3 ing studs as opposed to English threads. Metric threaded
4 | DIO4 HP 10631A, B, C, or D HP-IB cable lockscrews must be
13 | DIOS used to secure the cable to the instrument. Identification
14 | DIO6 of the two types of mounting studs and lockscrews is made
15 | DIO7 by their color. English threaded fasteners are colored silver
16 | DIO8 and metric threaded fasteners are colored black. DO NOT
5 | EOI mate silver and black fasteners to each other or the threads
17 | REN of either or both will be destroyed. Metric threaded HP-IB
6 | DAV cable hardware illustrations and part numbers follow.
7 NRFD
8 NDAC
9 IFC
10 SRQ LONG MOUNTING SHORT MOUNTING
11 ATN LOCKSCREW STUD STUD
12 | SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18 P/O TWISTED PAIR WITH PIN 6 - ,ﬁ\——r
19 P/O TWISTED PAIR WITH PIN 7 THESE PINS 6.5mm ' ! 4.9mm
20 P/O TWISTED PAIR WITH PIN 8 ARE . A —L
21 P/O TWISTED PAIR WITH PIN 9 INTERNALLY
22 P/O TWISTED PAIR WITH PIN 10 } GROUNDED =
23 | P/O TWISTED PAIR WITH PIN 11 =l
24 ISOLATED DIGITAL GROUND %

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatibie, i.e., the true (1) state is
0.0V dc to 0.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

Programming and Output Data Format

Refer to Section I, Operation

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HP 10631A, 0.9 metres (3 ft.), HP 10631B, 1.8 metres {6 ft.)
HP 10631C, 3.7 metres (12 ft.)
HP 10631D, 0.5 metres (1.5 ft.)

Cabling Restrictions

1. A Hewlett-Packard interface Bus System may contain no more than 1.8 metres (6 ft.) of
connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any Hewilett-Packard Inter-
face Bus System is 20.0 metres (65.6 ft.).

=

Figure 2-3. Hewlett-Packard Interface Bus Connection
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SECTION 1l
OPERATING AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section provides complete operating and programming information for the HP
Model 5359A Time Synthesizer. Included in this section are a description of all front and rear
panel controls, connectors and indicators, manual and remote operating instructions, and
operator’s maintenance.

~ 3-3. OPERATOR’S MAINTENANCE

3-4. The only operator maintenance is replacement of the primary power fuse located within
the Line Module Assembly. For instructions on how to change the fuse, refer to Section ll,
Line Voltage Selection.

CAUTION

MAKE SURE THAT ONLY SLOW-BLOW TYPE FUSES WITH
THE REQUIRED RATED CURRENT ARE USED FOR REPLACE-
MENT. THE USE OF REPAIRED FUSES AND THE SHORT-
CIRCUITING OF FUSE-HOLDERS MUST BE AVOIDED.

3-5. POWER/WARM UP

3-6. The HP Model 5359A requires a power source of 100, 120, 220, or 240V ac, +5%, -10%,
48 to 66 Hz single phase. Selection of the line voitage and the input power fuse is described in
Section I, Preparation for Use.

3-7. The 5359A has a two-position power switch, STBY and ON. For 5359A Option 001 only,
it is important that the instrument remain connected to the power source and be in the STBY
mode when not in use. This supplies the necessary power to the crystal oven to maintain a con-
stant oven temperature and eliminates the need for a long warm-up perjed. When the STBY
mode is not used or power has been disconnected from the instrument,’allow 30 minutes in the
ON mode for the instrument (crystal oven) to warm-up.

POWER IS ALWAYS PRESENT AT THE LINE SWITCH AND
POWER TRANSFORMER, AND UNREGULATED DC IS PRES-
ENT WHENEVER THE LINE CORD IS ATTACHED. DISCON-
NECT THE POWER CORD TO REMOVE ALL POWER FROM
THE INSTRUMENT.

3-8. PANEL FEATURES
3-9. Front panel controls, front panel indicators and rear panel features of the HP Model

5359A are described in Figures 3-3, 3-4 and 3-5 respectively. These figures locate and describe
all operator controls, connectors, and indicators.

3-10. OPERATOR’S CHECKS

3-11. A procedure for verifying the basic operation of the 5359A Time Synthesizer is pro-
vided in Figure 3-6. This check utilizes the instrument’s self-calibration cycle and verification
of front panel indicators. No additional equipment is required.

31
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NOTE

This check is not intended to verify the output, accuracy or
performance specifications of the instrument.

3-12. OPERATING INSTRUCTIONS

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL PRO-
TECTIVE EARTH TERMINALS, EXTENSION CORDS, AUTO-
TRANSFORMERS AND DEVICES CONNECTED TO IT SHOULD
BE CONNECTED TO A PROTECTIVE EARTH GROUNDED
SOCKET. ANY INTERRUPTION OF THE PROTECTIVE EARTH
GROUNDING WILL CAUSE A POTENTIAL SHOCK HAZARD
THAT COULD RESULT IN PERSONAL INJURY.

ONLY FUSES WITH THE REQUIRED RATED CURRENT AND
SPECIFIED TYPE SHOULD BE USED. DO NOT USE REPAIRED
FUSES OR SHORT CIRCUITED FUSE-HOLDERS. TO DO SO
COULD CAUSE A SHOCK OR FIRE HAZARD.

CAUTION

BEFORE THE INSTRUMENT IS TURNED ON, IT MUST BE
SET TO THE VOLTAGE OF THE POWER SOURCE, OR DAM-
AGE TO THE INSTRUMENT COULD RESULT.

3-13. Operating the 5359A Time Syntheiszer requires adjustment and programming of the
front panel keys and controls. These keys and controls are arranged in four major groups. From
left to right across the front panel the groups are:

a. EXTERNAL ENABLE

b. SYNC DELAY

c. OUTPUT

d. FUNCTION/DATA/UNITS
3-14. External Enable

3-15. The EXTERNAL ENABLE section contains the External Trigger input and the controls
that affect it. The LEVEL control is adjustable from -2V to +2V and determines the trigger level
of the external input. The setting of the SLOPE switch selects the enabled slope. The MAN TRIG
key initiates one external trigger, independent of any external input, each time the key is pressed.

3-16. SYNC Delay

3-17. The SYNCDELAY section contains the output connector for the SYNC OUTPUT pulse,
and the PRESET/AUTO select switch. Sync Delay is the amount of insertion delay between the
external trigger and the Sync Output pulse. After an external trigger, the 5359A requires a mini-
mum of about 140 ns to produce an output pulse. The SYNC Delay Preset mode inserts a fixed
delay of about 140 ns between the external trigger and sync out. This provides the minimum
processing time, while still allowing the 5359A to output with “zero” delay from sync output
to output pulse.
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3-18. In applications where specified pulse delays will be 100 ns or more, a sync delay mode
of less than 40 ns may be selected. The fixed sync delay of about 40 ns combined with a 100 ns
(minimum) pulse delay provides the minimum processing time. This combination shortens the
total time from external trigger to the sync output pulse by about 100 ns. See Figure 3-1.

[
| SYNC DELAY
| set to PRESET
l—‘ !
EXT ] :
. >
PRESET | < 140ns fixed 1
RES I m
YN ' I
SYNC i : 100ns de.ay |
-
! |
ouT : 1 1
| |
| e <240 ns total ‘J'
| -
|
‘l |
i SYNC DELAY
|
EXT | I 1 set to AUTO
:<_>; <40 ns
{ ixed
AUTO i n fixe
SYNC | | 100ns detay !
| e
ouT : I| L
| <140 ns total |
——
| |

Figure 3-1. PRESET/AUTO Sync Delay

3.19. The PRESET/AUTO switch selects a fixed sync delay of less than 140 ns in PRESET. In AUTO,
the sync delay may be either fixed at less than 40 ns or fixed at less than 140 ns, as determined by
the programmed pulse delay. If a 100 ns (or greater) pulse delay is specified the sync delay is less
than 40 ns. If a pulse delay of less than 100 ns is specified, the sync delay automatically resets to less
than 140 ns (typical 135 ns). In the AUTO mode (with delay setto =100 ns) the SYNC OUT is simply
a buffered version of the EXT TRIGGER. Therefore, if the EXT TRIGGER isata frequency in excess
of the capabilities of the 5359A, extra SYNC OUT pulses may occur.

3-20. Output

3_21. The OUTPUT section contains the output connector and output controls. The output
pulse may be normal or complimented, positive polarity or negative polarity, as determined by
the settings of the POLARITY switches. The output amplitude is adjustable from 0.5V to 5V
with the AMPLITUDE control. The ON/OFF switch activates the OFFSET control. The output
DC offset is adjustable from -1V to +1V when activated, and is preset to zero when off. The
DISPLAY LEVELS key activates a continuous digital display of both amplitude and offset volt-
age levels.

3-22. Function/Data/Units

3-23. The FUNCTION keys control which operating parameter is displayed and precede the
entry of new data. They also allow the stepped manipulation of entered data and initiation of

a self calibration cycle.

3.24. The DATA keys, when preceded by a function key, are used to enter a new operating
parameter. The new parameter entry is completed by selection of a UNITS key. The data entry is
displayed as it is keyed in, and can be cleared and re-entered anytime prior to pressing a units
key. lllegal or out of range entries result in an error message. However, the 5359A does retain the

preceding parameters.

3-3
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3-25. Stepping

3-26. A separate STEP SIZE parameter can be entered and stored for each of the four functions,
Width, Delay, Period, and Frequency, by pressing the desired function followed by STEP SIZE 23,

DATA @, and UNITS ®.D, @, or @.

+ 3-27. CALIBRATION

3-28. The CAL @ key causes calibration of six internal timing parameters. The routine should be
performed after any change in the front panel Amplitude of Offset controls, or following a
significant change in operating temperature. The calibration is performed to the 50% point of the
rise/fall times of the output pulse, as determined by the Amplitude and Offset controls. During
Calibration the 5359A Output is open circuited.

3-29. The calibration can be expanded beyond the 5359A signal BNC’s with the 5363A Time
Interval Probes, through an External Timing Compensation procedure outlined in Section 1V,

3-30. TURN-ON CHARACTERISTICS

3-31.  When the 5359A is turned on, a power-up reset and self-check/calibration cycle is auto-
matically initiated. The sequence is as follows:

1. Initially, all segments, indicators, and annunciators on the front panel and display are
blanked out.

2. Then, all segments, indicators, annunciators, and pushbutton key LEDs in the front
panel are lighted, except for CLOCK @) . A self-calibration is performed at this time.
If the calibration cannot be completed, the display returns with error message 8.n or 9.n.
Refer to paragraph 3-36.

3. Finally, the display reads 100.00 ns WIDTH. The WIDTH function key LED and OUTPUT
indicator LED are lighted.

3-32. Successful completion of the turn-on self-check cycle is indicated by a display of 100.00 ns
WIDTH. During power-up, the microprocessor performs a checksum of the program ROM’s
and a checkerboard bit pattern is written into and read from RAM. Any ROM or RAM failure
halts the cycle and displays an error message. Refer to Error Messages, paragraph 3-35.

3-33. After power-up and self-check, the 5359A assumes the following output parameters:

WIDTH i e 100.00 ns
PERIOD ... 1.00 us
FREQUENCY .. 1.00 MHz
STEPSIZE ... .. i 1.00 ns/1.000000000 kHz

3-34. Output polarity, amplitude, and offset are set by front panel controls.
NOTE

Perform the CAL whenever Output Amplitude or Level is
changed to insure accurate timing.

3-35. Error Messages

3-36. Under certain conditions the 5359A will display an error message (number) or error indi-
cation (annunciator lite). There are nine numbered error messages in all. Errors 6.n and 7.n per-
tain to power-up only. Errors 4through 7 and 9 generally indicate service related problems. Refer
to Section VIII for additional information.
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Error Message
Err 1 Indicates an illegal remote command or an undefined function.
Err 2 Data out of range.
Err 3 lllegal key combination (local of HP-IB)
Err 4 Phase-locked-loop out of lock.
Err 5 Undefined key (hardware problem).
Err 6.n RAM error
Err 7.n ROM error
Err 7.9 ROM missing
Probe Err 8.n Unable to calibrate using external probes.
Err 9.n Calibrate error.

3-37. The 5359A may also indicate an error condition by flashing on and off the non-
numbered error annunciator ERR (@)). This display indicates that the last parameter entered
is inconsistent with parameters previously entered. For example, the ERR annunciator will
flash if an attempt is made to enter a pulse width of 2 ms after a period of 1 ms is specified. The
new data is accepted, but the OUTPUT is disabled until the inconsistency is corrected (this
permits the operator to enter new data in any order).

3-38. OPERATING CHARACTERISTICS

3-39. The following paragraphs describe the four general modes of operation for the 5359A
Time Synthesizer. The modes of pulse generation are:

a. External Trigger/Delay

b. External Trigger/Events

¢. Frequency/Period

d. Triggered Frequency

3-40. Figures 3-7, 3-8, 3-9, and 3-70 describe general operating instructions for the HP Model
5359A in each of four major modes of operation. The description control numbers correspond
to the control locator illustration.

3-41. External Trigger/Delay

3-42. In this mode, the 5359A uses an external trigger input to generate an output pulse whose
width and delay are selected by the user. Delay is defined as the time from the leading edge of the
Sync Output to the leading edge of the Output pulse. The Sync Output is synchronized to the ex-
ternal trigger input with the amount of insertion delay fixed at either less than 40 ns or less than
140 ns. The output delay and width are selected over the following range:

Delay: 0 ns to 160 ms
Width: 5 ns to 160 ms
(Width + Delay < 160 ms)

3-43. Figure 3-2a illustrates the timing relationships for the External Trigger/Delay mode
of operation.

3-5
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3-44. External Trigger/Events

3-45. The External Trigger/Events mode is similar to External Trigger/Delay mode previously
described. An external trigger input is used to generate an output pulse whose width and delay
are specified in terms of Events rather than time. An external Events input, up to 50 MHz, is
substituted for the internally counted clock. The output delay and width are selectable over
the following range:

Delay: 2 to 16777215 Events
Width: 1 to 16777214 Events
(Width + Delay < 16777216 Events)

3-46. To prevent ambiguity as to the first event counted, the Events input pulses generally
should not be present until about 50 ns following the EXT TRIGGER. Given this requirement,
the Events signal may occur at up to a 100 MHz rate (50% duty cycle).

3-47. Figure 3-2b illustrates the timing relationships for the External Trigger/Events mode
of operation.

3-48. Frequency/Period

3-49. The Frequency/Period mode is internally triggered and independent of any external
inputs. The 5359A generates an output pulse train whose frequency (or period) and pulse width
are selected by the user. Delay is not specified in this mode. The input frequency/period and
pulse width are selectable over the following range:

Frequency: 6.25 Hz to 10 MHz.
Period: 100 ns to 160 ms
Width: 5 ns to 160 ms

(Period > Width + 85 ns)

3-50. Figure 3-2c illustrates the timing relationships for the Frequency/Period mode of
operation.

3-51. Triggered Frequency

3-52. The Triggered Frequency mode generates a pulse train with frequency and pulse width
specified, as in the Frequency/Period mode previously described. The output, however, is
“gated” by an external trigger input. The user defines the duration of the gated “burst” of output
pulses by selecting the slope and trigger level of the external input. Delay is not specified in this
mode. The frequency/period and pulse width ranges are as specified in paragraph 3-49.

3-53. The delay from the EXT TRIGGER to the first pulse of the output burst is fixed for any
given set of frequency/period and width parameters (i.e., the burst is synchronized to the EXT
TRIGGER input). One sync output occurs for each EXT TRIGGER.

3-54. The Triggered Frequency mode is entered by pressing TRIG FREQ @ key while in the
Frequency/Period mode. Pressing this key again (while in the Triggered Frequency mode)
restores operation to normal Frequency/Period mode of operation.

3-55. Figure 3-2d illustrates the timing relationships for the Triggered Frequency mode of
operation.
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5359A EXTERNAL TRIGGER/DELAY MODE

EXT
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OUTPUT r—_—\_—

@®  WIDTH + DELAY < 160ms

[ J IF ‘PRESET’ INSERTION DELAY § 140ns

® IF ‘AUTO’ AND DELAY >>100ns INSERTION DELAY § 40ns

5359A EXTERNAL TRIGGER/EVENTS MODE
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L J WIDTH + DELAY < 16777216 EVENTS

Figure 3-2. Modes of Operation

3-7



Operating and Programming

5359A FREQUENCY/PERIOD MODE
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Figure 3-2. Modes of Operation (Cont’d)
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Returns the instrument to local control when operated remotely and Local Lockout com-
mand has not been issued.

Supplies power to entire machine in the ON position. Supplies power only to the oscilla-
tor oven (Option 001 only) in the STBY (standby) position.

Manually triggers a single output pulse when in external enable mode.

Switch setting selects the slope of the EXT TRIGGER input that triggers the output.
Level control which sets the trigger level of the EXT TRIGGER input.

Input BNC connector for EXT TRIGGER input.

Output BNC connector for SYNC OUTPUT.

Switch setting selects insertion delay for sync output.

Switch setting selects either normal or complemented output pulse.

Switch setting selects either positive or negative polarity output pulse.

Level control which sets the amplitude voltage of the output pulse.

Output BNC connector for output pulse (50Q output impedance).

Switch setting which enables adjustable offset voltage for output pulse. Off position
selects zero volts offset.

Level control which sets the offset voltage of the output pulse.

Measures and continuously displays the amplitude and offset voltage of the output
pulse.

WIDTH function displays current output pulse width while enabling keyboard entry of
new width data.

DELAY function displays current output pulse delay parameter while enabling keyboard
entry of new delay data.

Figure 3-3. Front Panel Controls
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PERIOD function displays current pulse train period (reciprocal of frequency), while
enabling keyboard entry of new frequency data.

FREQ function displays current pulse train frequency (reciprocal of period) while en-
abling keyboard entry of new frequency data.

CAL function initiates an automatic self-calibration cycle in which 6 internal timing parameters are
calibrated. Should be pressed after changing Amplitude or Offset controls to recalibrate to the 50%

point of the output rise/fall times.

Single (or continuous if pressed in and held) step up of Width, Delay, Period or Frequency
selection in increment of selected step size.

Single {or continuous if pressed in and held) step down of Width, Delay, Period or Fre-
quency selection in increments of selected step size.

STEP SIZE displays current step size of the enabled function mode and allows keyboard
entry of new step size data.

Keyboard for the entry of Width, Delay, Period, Frequency, Events or Step Size data.
CLEAR key aborts entered data (prior. to pressing a UNITS key) and blanks the display.

Used in conjunction with DATA keyboard, executes entry of displayed number in units
of nanoseconds or hertz as determined by the function mode.

Used in conjunction with DATA keyboard, executes entry of displayed number in units
of microseconds or kilohertz as determined by the function mode.

Used in conjunction with DATA keyboard, executes entry of displayed number in units
of milliseconds or megahertz as determined by the function mode.

Events mode substitutes external input (EVENTS) for the internally counted clock.
Output pulse delay and width specified in terms of external input events. Triggered Fre-
quency mode outputs a keyboard selected frequency (period) burst with duration deter-
mined (gated) by the external trigger input.

CLOCK LOSS — When lit indicates no clock (internal or external) present.

Figure 3-3. Front Panel Controls (Cont’d)
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EXTERNAL ENABLE — Indicates External Trigger required to produce output.

OUTPUT — Indicates output circuitry is active.

NOTE

This indication does not mean an output pulse is present. It does
indicate that the programmed parameters are legal and the
processor will allow an output.
EVT — output programmed in terms of Events.
us — microseconds (10-¢ seconds)
ns — nanoseconds (10-% seconds)
ms — milliseconds (10-3 seconds)
ERR — Flashes indicate an error: last parameter entered inconsistent with parameters
entered previously. Example: attempt to enter width of 2 ms after period is specified
as 1 ms.
Hz — Hertz
kHz — kilohertz (103 hertz)

MHz — Megahertz (10¢ hertz)

OVN — Oven temperature indicator. When lit, crystal oscillator oven {(option 001) is
operating below required temperature.

LSN — Listen indicates 5359A is remotely programmed to listen via HP-1B.
TLK — Talk indicates 5359A is remotely programmed to talk via HP-IB.
RMT — Remote indicates the 5359A is under remote control.

WIDTH — Indicates that the displayed data describes the output pulse width.

Figure 3-4. Front Panel Indicators
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DELAY — Indicates that the displayed data describes the amount of delay from sync
output to output pulse.

PERIOD — Indicates that the displayed data describes the period of the output.

m FREQ — Indicates that the displayed data describes the frequency of the output.

@ STEP — Indicates that the displayed data describes the step size for the indicated function (the value
which is added or subtracted by the STEP UP and STEP DOWN keys, respectively).

@ VOLTS — Indicates that the data displayed is in units of volts (pulse amplitude and
offset).

Figure 3-4. Front Panel Indicators (Cont’'d)
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Start channe! input BNC connector for HP 5363A Time Interval Probes.
Stop channel input BNC connector for HP 5363A Time Interval Probes.
Enable/Disable switch for HP 5363A probe inputs.

EXT X output BNC connector (to HP 5363A).

EXT Y output BNC connector (to HP 5363A).

EDGE 1 output BNC connector outputs auxiliary pulse (1 volt RMS into 504}) in sync with
leading edge of output pulse.

EDGE 2 output BNC connector, outputs auxiliary pulse (1 volt RMS into 50€2) in sync with
trailing edge of output pulse.

EVENTS input BNC connector accepts asynchronous input up to 100 MHz to substitute
for internal clock in Events mode.

TRIGGER LEVEL control adjusts +2 volts to select trigger level of the Events input signal.
SLOPE switch selects the positive or negative slope of the Events input signal.
FREQ STD INPUT BNC connector allows synchronous operation with an external stan-
dard of either 5 or 10 megahertz (1 volt peak-to-peak into 1K required. Maximum
input 10V).

FREQ STD EXT/INT switch selects either internal (10 MHz) or external time base.

FREQ STD OUTPUT BNC connector provides 10 Megahertz in sync with time base
chosen (EXT or INT). Amplitude is 1 volt peak-to-peak into 50(}.

HP-IB Interface connector for remote operation via HP-IB.

HP-IB ADDRESS switch contains address switches A1 through A5. Switches A6 and A7 are not
connected.

AC power input module permits 5359A operation from 100, 120, 220 or 240 volts AC.
The number visible in the window indicates nominal line voltage to which instrument
must be connected (see Figure 2-1). Protective grounding conductor connects to the
instrument through this module.

Figure 3-5. Rear Panel Features

3-13
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Before switching on the instrument, ensure that the power transformer primary is matched to
the available line voltage, the correct fuse is installed, and that all safety precautions have been
observed. See Power Requirements, Line Voltage Selection, Power Cables, and associated
warnings and cautions in Section Il of this manual. Description numbers below matched the
numbers in Figure 3-3.

2. Preset the 5359A front panel controls as follows:

EXTERNAL SLOPE
SLOPE@) v
LEVEL o .......................... approximate center
SYNC DELAY
PRESET/AUTO o ................................ PRESET
OUTPUT
POLARITY 0 0 ......................... NORM, POS
AMPLITUDE 0 ....................... approximate center
OFFSET@@P oo OFF, approximate center

3. Preset the 5359A rear panel controls as follows:

EXTERNAL TIMING COMPENSATION

ENABLE/DISABLE @ ............................. DISABLE
EVENTS

TRIG LEVEL @ ........................ approximate center

SLOPE @) - i e
FREQ STD @ ' f

EXT/NT @ o INT

4. Press LINE switch 0 to ON position and observe the self-calibration routine (see Para-
graph 3-27). After calibration verify that the display indicates 100.00 ns WIDTH, and that
the WIDTH FUNCTION key @ and OUTPUT _@)LED indicators are lit.

/!
NOTE

When the instrument s first turned on, the processor performs a self-check
on the ROM’s and RAM’s and self-calibrates. If, during power-up or
normal operation, an Error Messages is displayed, refer to Paragraph 3-35
ERROR MESSAGES in this section.

Figure 3-6. Operator’s Checks
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Press DISPLAY LEVELS @ . Verify that there are two groups of three digits displayed.
The left group indicates the output pulse amplitude and the right group indicates the DC
offset of the puise (volts). Change the POLARITY switches o , 0 to the COMP
and NEG positions. Verify that the letter “c” and “-” (negative) sign precede the display
groupings. Return the POLARITY switches to the NORM and POS positions. Vary the
AMPLITUDE control 0 , and verify that the left-most digits vary from approximately
0.50 volts to 5.00 volts. Slide the OFFSET OFF/ON switch (@) to ON, and vary the
OFFSET control 0 . Verify that the right-most digits vary from approximately -1.00
volts to 1.00 volts. Return the OFFSET ON/OFF switch to OFF. Verify that the displayed
Offset voltage returns to 0.00 volts.

Press function keys WIDTH @ , DELAY @ , Periob @ , and FREQ @ in
succession, and observe the recall of power-up parameters as follows:

WIDTH .. 100.00 ns

DELAY o e —— ——— ——— ——n§

PERIOD . it e 1.00000 us

FREQ ottt 1.00000 MHz
NOTE

When no parameter is entered, as in DELAY above, a series of eleven
dashes (all display center segments) will be lit.

Verify that the displayed annunciator and function key LED correspond to the key pressed.

Press, in sequence, function key WIDTH @ and STEP SIZE @ . Verify that the
predefined power-up STEP SIZE of 1.00 ns is displayed. Verify that the STEP SIZE key
LED and the STEP and WIDTH annunciators are lit. Verify that the LED indicator on the
associated function key (WIDTH) is flashing. Repeat the above procedure for the DELAY
0 , PERIOD Q and FREQ Q function keys (delay and period step size 1.00 ns
and frequency step size 1.000 000 00 kHz).

Press function key WIDTH @ . Verify that momentarily pressing the STEP UP key 0
increments the displayed WIDTH by 1.00 ns. Press and hold the STEP UP key Q and
verify that the displayed WIDTH is increasing in steps of 1 ns, at a rate of approximately
7 steps per second. Repeat the above procedure using the STEP DN @ key.

Press function key PERIOD @ and verify a period of 1.000 00 ps. Press function key
WIDTH @ and observe a width of 100.00 ns (reenter these parameters if necessary).
Attempt to enter an illegal width parameter (i.e. 2.0 us) and verify the ERR annunciator @
is flashing and the associated function key (PERIOD) LED is flashing. This display indicates
that a 2.000 00 s pulse WIDTH is inconsistent with the previously entered 1.000 00 PERIOD.
The ERR may be cleared by entering a consistent parameter.

Press function key CAL @ , and verify that the OUTPUT LED o and selected func-
tion key LED momentarily blank, while the CAL (self-calibration) is performed.

NOTE

The CAL routine can be initiated without affecting any currently pro-
grammed function mode or parameter.

Figure 3-6. Operator’s Checks (Cont’d)
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1. Set LINE switch o to the ON position. The 5359A will perform self-calibration, and
assume power up parameters (Paragraph 3-30).

2. Set SYNC DELAY @and OUTPUT controls @ @ @ @ for desired output pulse. (If short insertion
delay is not essential set @) to PRESET.)

3. Connect external trigger signal to EXT TRIGGER input jack o
4. Set EXTERNAL ENABLE slope o and LEVEL o controls for desired trigger.

5. Select desired delay by pressing DELAY @) ,DATA €@ and UNITS @ DO @

in sequence.

6.  Select desired width by pressing WIDTH ) , DATA @) and UNITs @ @ @

in sequence.

Figure 3-7. EXT TRIGGER/DELAY
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1. Set LINE switch 0 to ON position. The 5359A will perform self-calibration and assume
power-up parameters (Paragraph 3-30).

2. Set SYNC DELAYGand OUTPUT controls 0@0@ 0 for desired output pulse. (If short insertion
delay is not essential set ) to PRESET.)

3. Connect external trigger signal to EXT TRIGGER input jack o .

4, Set EXTERNAL ENABLE Slope o and Level 0 controls for desired trigger.
5. Connect events signal to EVENTS input jack @ on rear panel.

6. Set EVENTS Slope @ and Level @ controls for desired trigger.

7. Select desired delay by pressing DELAY 0 DATA Q and EVENTS @ in
sequence. Data entry is referenced to number of Events.

8. Select desired width by pressing WIDTH @) , DATA @ , and UNITS @ in sequence.

NOTE

Both Delay and Width must be specified as Events. If either value
is not specified, a default value of 10 events is entered.

NOTE

The Events Level adjustment (@) (on rear panel) should be set to
the approximate correct position prior to entering the Events
mode. Failure to due so may result in attempting to count the
noise or ripple pulses on the Events signal, causing an apparent
“lock-up” in the 5359A (i.e., Output may cease). This condition
may be cleared by pressing the EVT @ key.

Figure 3-8. EXT TRIGGER/EVENTS
3-17
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1. Set LINE switch O to ON position. The 5359A will perform self-calibration and assume
power-up parameters (Paragraph 3-30).

2. set OUTPUT controls €@ @@ @ @ for desired output pulse.

3. Select desired frequency (or period) by pressing FREQ @ or PERIOD @ , DATA

@ and UNITS (25 Y 26 21 in sequence.

4. Select desired width by pressing WIDTH @ , DATA Q and UNITS @@Q

in sequence.

NOTE

The 5359A is a TIME SYNTHESIZER, rather than a Frequency
Synthesizer. When data is entered, itis internally converted to the
corresponding period, which is then synthesized. Since the ac-
curacy of the instrument is stated in terms of absolute TIME ( 1ns),
the percentage frequency accuracy improves as frequency is
lowered (i.e., 1 ns is 1% of a 10 MHz signal’s period, but only
1X10-6% of the 10 Hz signal’s period).

Figure 3-9. FREQUENCY/PERIOD
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Set LINE switch o to ON position. The 5359A will perform self-calibration and assume
power-up parameters (Paragraph 3-30).

Set QUTPUT controls QOO0 O ®OQ for desired output pulse.

Connect external trigger signal to EXT TRIGGER input jack o .
Set EXTERNAL ENABLE Slope @) and Level @) controls for desired trigger.

Select desired frequency (or period) by pressing FREQ @ or PERIOD @ , DATA

€@ and UNITS 000 in sequence.

Select desired width by pressing WIDTH @ , DATA @ and UNITs @ Q@

in sequence.

Press TRIG FREQ @ to enable the external trigger.

To return to normal Frequency/Period mode, press TRIG FREQ @) again.

Figure 3-10. TRIGGERED FREQUENCY
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3-56. PROGRAMMING
3-57. Introduction

3-58. The 5359A Time Synthesizer is fully compatible with the Hewlett-Packard Interface Bus
(HP-IB). The bus capability is installed as standard equipment and allows the 5359A to respond
to remote control instructions via the HP-IB.

NOTE

HP-IB is Hewlett-Packard’s implementation of IEEE Std. 488-1975,
“Standard Digital Interface for Programmable Instrumentation”.

3-59. This section describes how to use the 5359A on the HP-1B. Before programming the 5359A,
the operator must be familiar with the selected computing controller (e.g., the 9825A or 9830A
calculator), the capabilities of the HP-IB, and the manual operation and capabilities of the 5359A.
The following HP manuals provide useful background information:

HP-IB User Guide, 9830A, (P/N 59300-90002)

Hewlett-Packard 9825A Calculator General I/0O Programming (P/N 09825-90024)
Hewlett-Packard 9825A Calculator Extended 1/0 Programming (P/N 09825-90025)
Condensed Description of the Hewlett-Packard Interface Bus (P/N 59401-90030)

3-60. Interface Function

3-61. The capability of a device connected to the HP-IB is specified by its interface functions.
Table 3-1 lists the interface functions of the 5359A using the terminology of the IEEE 488-1975
standard (Appendix C). The interface functions are also listed below the rear panel HP-IB con-
nector. Interface functions provide the means for a device to receive, process, and send mes-
sages over the HP-IB.

Table 3-1. HP-IB Interface Capability

Interface Function

Subset Identifier Interface Function Description
SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
T2 Talker (basic talker, serial poll, no talk only mode,

does not unaddress to talk if addressed to listen).

L2 Listener (basic listener, no listen only mode, does
not unaddress to listen if addressed to talk).

SR1 Service request capability.

RL1 Complete remote/local capability.
PP@ No parallel poll capability.

DC1 Device clear capability.

DT1 Devce trigger capability.

co No controller capability.

E1 One unit load.
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3-62. Bus Messages

3-63. Messages are the means by which devices exchange control and measurement infor-
mation. There are 12 basic messages which can be sent over the interface. Table 3-2 lists each bus
message, a description of the message, how the 5359A uses that message, and examples of 9825A
implementation of the messages.

Table 3-2. Bus Message Usage

Sample
Message Description 5359A Use 9825A Statement

Data Transfers device-dependentin-| Accepts program codes. See wrt 704, “F6e6”
formation from one device to Table 3-4 for code set. Sends
one or more devices onthe Bus.| instrument state in “teach mode”’.

Trigger Causes a group of selected | Starts counting delay or period trg 7 or
devices to simultaneously ini- | (same as pressing MANUAL trg 704
tiate a set of device-dependent | TRIGGER when in local mode
actions. or sending the TM command

when in remote).

Clear Causes an instrument to beset | Clears bits 5, 6 and 7 of status clr 7 or
to apre-defined state {a certain | word. Clears Service Request. clr 704
range, function, etc.).

Remote Permits selected devices tobe | Goes to remote when REN true rem 704
setto remote operation, allow- | and listen or talk address sent.
ing parameters and device | Locks out all controls except *.
characteristics to be controlled
by Bus Messages.

Local Causes selected devices to | Remain as currently configured lcl 704
return to local (front panel) | and enable local control or all
operation. switches and controls.

Local Lockout Disables local control of select- | Disables LOCAL/REMOTE push- llo7
ed devices. button.

Clear Lockout Returns all devices to local | Same as Local Message and Il 7

and Local (front panel) control and simul- | enable LOCAL/REMOTE push-
taneously clears the Local Lock- | button.
out Message.

Require Service Indicates a device’s need for | Pulls on SRQ to indicate change rds (7) ~A
interaction with the controller. | in status byte or single cycle if bit (7, A)

output completed. See status byte (bit7 =1if
below. SRQ true)

Status Byte Presents status information of See Table 3-5. rds (704) —S
a particular device; one bit (test bits in S)
indicates whether or not the
device currently requires ser-
vice, the other 7 bits (optional)
are used to indicate the type of
service required.

Status Bit A single bit of device- Does Not Use -
dependent status information
which may be logically com-
bined with status bit informa-
tion from other devices by the
controller.

Pass Control Passes bus controller respon- Does Not Use —_
sibilities from the current con-
troller to a device which can
assume the Bus supervisory
role.

Abort Unconditionally  terminates | Clears Talk, Listen, Serial Poll ci7
Bus communications and re- | and Enable. Current configura-
turns control to the system | tion unchanged.
controller.

*Trigger level control, amplitude control, offset control, events level control, internal/external time base switch,

and local pushbutton (see Local Lockout below).

3-21
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3-64. Address Selection

3-65. To use the 5359A in an HP-IB system, set the rear panel address switches as shown in Table
3-3. The five right-hand switches, A5 through A1, set the talk and listen addresses of the 5359A.
Switches A6 and A7 are not connected. The examples listed in this section assume an address
setting of 00100, which is a 5-bit binary equivalent of decimal 04. This number is important when
using an HP 9825A calcualtor, since the calculator addresses the 5359A to talk and listen using the
address 704 (the “7” being the select code of the 98034A HP-IB Interface and the “04” being the
5359A address). The equivalent ASCII addresses are talk “D”” and listen “$”. The ASCII addresses
are used when the computing controller is an HP 9830A Calculator.

3-66. Device Command Definitions

3-67. A device command is a sequence of one or more ASCII-coded bytes, sent to the 5359A
over the HP-IB, that cause the 5359A to perform a specific function. Before discussing individual
device commands, it is useful to classify these commands into three types: terse commands, deci-
mal commands, and binary commands. Definitions and examples of each type follow:

Terse command: A specific sequence of one or more ASCll-coded bytes not followed by
a decimal or binary number. For example, the character “C” causes the 5359A to execute
a calibrate sequence. The characters “OC” cause the 5359A to output pulses in the
complement polarity.

Decimal command: A sequence of one or more ASClI-coded bytes followed by a sequence
of bytes representing a decimal number and a terminator. Numbers are explained below.
A terminator is either a comma, carriage return or linefeed. For example, the sequence
“F2.e6,” causes the 5359A to output 2 MHz in the frequency mode.

Binary command: A sequence of one or more ASCll-coded bytes followed by a sequence
of bytes representing a binary number. For example, the binary command:

LN (byte #1) (byte #2) . . . (byte #66) is the “learn” command.

For decimal commands, the number used must be of the form:
[+ or -] XpXq...Xm [.] YOY1 C YN [e or E [+ or -] ZO or ZOZ1]
where:

Xi = digit (i = 0 to M; M=0)
Y; = digit (j = 0 to N; N=0; N+M=1)
Z« = digit (k = 0 to 1, one or two allowed)

[ ] = optional
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Table 3-3. Address Selection

INSTRUMENT

ADDRESS
e e

A5 o o o Al

| __—""1" POSITION (UP)

ASCIl CODE DECIMAL EQUIV-
CHARACTER ADDRESS SWITCHES LENT OF BINARY
USTEN | TALK | A, A, A, A, A,| SWITCHSETTING

sp @ 0o 0 0 0 0 00

! A o 0 0 0 1 01

“ B o 0 0 1 0 02

# C o o o0 1 1 03

$ D 0 0 1 0 0 04

% E o 0o 1 0 1 05

& F o 0 1 1 0 06

: G o 0o 1 1 1 07

( H o 1 0 0 0 08

) I o 1 0 o0 1 09

* ] o 1 0 1 0 10

+ K o 1 0 1 1 11

, L o 1 1 0 0 12

— M o 1 1 0 1 13

. N o 1 1 1 0 14

/ o o 1 1 1 1 15

g P 17 0 0 0 0 16

1 Q 1 0 0 0 1 17

2 R 1 0 0 1 0 18

3 S 1 0 0 1 1 19

4 T 1 0 1 0 0 20 Normally
5 U 10 1 0 1 21— f;sggj‘;
6 v 1 0 1 1 0 22 Controller
7 W 10 1 1 1 23

8 X 1 1 0 0 0 24

9 Y 1 1 0 0 1 25

: z 1 1 0 1 0 26

; [ 11 0 1 1 27

< \ 7 1 1 0 0 28

= ] 1T 1 1 0 1 29

> . 1 1 1 1 0 30

3-23
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The following are examples of valid numbers:
-123 or 123. or 123e0 or +123

+0.6e6 or .6E6 or 0.6e+6
27E-09 or 27E-9 or 27e-9
Thus, to command the 5359A to output 345 kHz use any of the following decimal commands:
F345000,
or F3.45e+5,

or F+.345E6 CR (CR = carriage return)

3-68. In the discussion that follows, each 5359A device command is classified as to type.

3-69. THE 5359A DEVICE COMMANDS

3-70. Table 3-4 shows the complete set of 5359A device commands. The codes are organized
into functional groups for ease of description and use. Each group of commands is discussed be-
low in detail. The order in which the codes are listed and sent over the HP-IB is arbitrary. Each
code is processed on an interrupt basis by the microprocessor and implemented immediately.
For example, the decimal command “F9.9e6”, is sent to the processor via the HP-IB interface card
(05370-60015), character by character, untilthe “,” is received. On receipt of the *“,”’ the processor
causes the 5359A to immediately output 9 MHz. The 5359A powers up with a width set to 100 ns
and a frequency set to 1 MHz. When the 5359A goes into remote, the current switch settings and
controls are “memorized” and become the starting point for HP-IB operation. The only con-
ditions not recorded are the current setting of the AMPLITUDE and OFFSET controls. These con-
trols remain locally enabled when the 5359A goes into remote. Lastly, all ASCII letters may be sent
over the HP-IB in either upper or lower case.

3-71. FUNCTION MODE. The decimal commands in this group duplicate the operation of the
front panel WIDTH, DELAY, PERIOD, FREQ, DATA, and UNITS keys. Each decimal command
must include a number and a terminator (comma, carriage return, or line feed). The numbers
used for FREQ and PERIOD have units of hertz and seconds, respectively. The units for DELAY
and WIDTH are events, if the numbers are equal to or greater than one, or seconds, if less than
one.

Example: For delay of 25 ns send
D25e-9,o0r
D.025e -6 LF (LF = Line Feed)

3-72. STEP MODE. The commands in this group duplicate the operation of the STEP SIZE (width,
delay, period, or frequency steps), STEP UP, and STEP DOWN keys. To program a step size (a)
send astep size prefix (F, P, D, or W for Frequency, Period, Delay, or Width), (b) SS )Step Size), (c)a
number and (d) a terminator. The numbers used for FREQ and PERIOD STEP SIZES have units of
hertz and seconds, respectively. The units for DELAY and WIDTH are events, if the numbers are
equal to or greater than one, or seconds, if less than one.
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Command Device Equivalent Command
Group Command Description Key/Switch/Control Type
Function F <num> <term>* Frequency Mode (Hz) FREQ
Mode (o J/DATA/UNITS Decimal
P <num> <term> Period Mode (seconds) PERIOD
(o )/DATA/UNITS Decimal
|
D <num> <term> Delay DELAY
Seconds, if Delay/Width| (e ) DATA/UNITS Decimal
less than 1. Events
W <num> <term> Width otherwise. WIDTH
(® )/DATA/UNITS Decimal
Step <prefix> §S <num> <term> | Step Size (units correspond to the
Mode units of the prefix) STEP SIZE
<prefix> =F, P, D, or W (e} /DATA/UNITS Decimal
<prefix> SU Step Up (single step) STEP UP @ Terse
<prefix> SD Step Down (single step) STEP DOWN (W) Terse
Events EN Events Slope Negative EVENTS SLOPE Terse
Mode Fans
EP Events Slope Positive EVENTS SLOPE Terse
B2 ==ixy
Trigger TP External Trigger-Positive Slope SLOPE {D Terse
Mode
. . d
TN External Trigger-Negative Slope SLOPE BN Terse
™ Trigger Manual MAN TRIG Terse
pressed once
ID Trigger Input Disable Disconnect/connect Terse
EXT TRIGGER
IE Trigger Input Enable input
TF Triggered Frequency On ‘ TRIG FREQ Terse
NF Normal Frequency (No trigger
needed) @

*<num> = number
<term> = terminator (ASCI! carriage return, line feed, or comma)

3-25
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Table 3-4. 5359A Device Commands (Continued)

Command Device Equivalent Command
Group Command Description Key/Switch/Control Type
Output ON Output-Normal POLARITY Terse
Mode NORM n

COMP
ocC Output-Complement NORM g Terse
COMP
AMPLITUDE Terse
OA <num> <term> Output Amplitude 0.5V ,Q 5V Decimal
and Display Levels and DISPLAY LEVELS
OFFSET
OO <num> <term> Output Offset 1V JQ 1V Decimal
and Display Levels and DISPLAY LEVELS
oL Output Local (Enable front DISPLAY LEVELS Terse
panel OFFSET and AMPLITUDE @
controls)
SC Single Cycle No equivalent Terse
RA Rearm (initiate single cycle) No equivalent Terse
NC Normal Cycle (cancels SC) No equivalent Terse
oD Output Disable No equivalent Terse
OE Output Enabled No equivalent Terse
Sync sp Sync Delay-Preset PRESET B Terse
o PRESET
Mode SA Sync Delay-Auto Terse
yncLeay AUTO

Calibration C Perform Calibration CAL Terse

Mode ()
ECE External Compensation Enable EXT TIMING Terse
(Enable 5363A Probes) COMPENSATION
ENABLE DISABLE Terse
[ .|
ECD External Compensation Disable ENABLE DISABLE
(Disable 5363A Probes) (-
Teach/ TE Teach None Terse
Learn
LN Learn None Binary

*<num> = number

<term> = terminator (ASCII carriage return, line feed, or comma)
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3-73. After programming the step size, one step up or step down is accomplished by sendingF,
P, D, or W followed by SU (Step Up) or SD (Step Down).

Example:
(1) For width step size of 10 ns send WSS 10 e-9,

(2) To step up the width 30 ns, send WSUWSUWSU or WSUSUSU

3-74. EVENTS MODE. The terse commands EN and EP select the slope for events detection cor-
responding to Events Slope Negative or Events Slope Positive.

3-75. TRIGGER MODE. The terse commands in this group program various trigger modes.
The external trigger slope is selected by sending either TP (Trigger-Postive Slope) or TN (Trig-
ger-Negative Slope). A single trigger, equivalent to pressing MAN TRIG once, can be pro-
grammed by sending the terse command TM. The externally supplied trigger signal (or the
internal self-trigger in FREQUENCY or PERIOD MODE) is effectively turned off and on by send-
ing ID (Trigger Input Disabled) or IE (Trigger Input Enabled). ID is intended for temporarily
disabling the input. In addition to IE, the input will be re-enabled by NC, C, new data, and
certain other commands. The triggered frequency mode may be enabled and disabled by send-
ing TF (Triggered Frequency mode) or NF (Normal Frequency mode).

3-76. OUTPUT MODE. The front panel OUTPUT NORM/COMP functions are programmed
by sending the terse commands ON or OC, respectively. The AMPLITUDE and OFFSET con-
trols can be operated locally by sending OL. Whenever the OL command is sent, the 5359A will
automatically display the amplitude and offset control settings (equivalent to pressing DIS-
PLAY LEVELS in local operation). Once the AMPLITUDE and OFFSET controls are adjusted
as desired, the settings can be “read and saved” by programming the terse commands OA or
0O. As an alternative, the decimal command OA and OO may be used to program a desired
output amplitude and output offset. The numbers used for these decimal commands have
units of volts and a resolution of 20 mV. As always, decimal commands are followed by a
terminator: comma, carriage return or line feed. Sending either one of the decimal commands
OA or OO results in disabling local operating of both controls.

3-77. SYNC DELAY MODE. The codes SP (Sync Delay-Preset) and SA (Sync Delay-Auto) are
completely analogous to the front panel SYNC DELAY PRESET/AUTO control setting.

Examples:
(1) f = 2MHz

width = 100 ns
sending f2e6, w100e-9, oal, OO -.5 LF

2 MHz or
500ns ’

l’ 1 i

OUTPUT
(50€2)

TIME

FFSET
© iy AMPLITUDE
-0. 1.0V

——Pr———
WIDTH
100ns
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(2) delay = 25 us
width = 10 us

sending d25e-6, w10e-6, oc, 0a3, OO +.5,

4

3
OUTPUT
500 AMPLITUDE WIDTH
soq) 2 3.0V ™ [ 10us
ov T TIME
EXT TRIG

EXT TRIG OFFSET
0.5V

—| DELAY 25us |@——

3-78. By using the SC (Single Cycle) terse command, one output pulse is produced for the first
trigger pulse until an RA (Re-Arm) command is set. Upon receipt of the RA command, the occur-
rence of a trigger pulse will produce one more output pulse. While the single cycle mode is in
effect, changing the pulse parameters also produces one output pulse. In this fashion, a sequence
of individually tailored pulses (varying delays and widths) may be synthesized and controlled via
the external trigger input. Sending NC (Normal Cycle) or C (Calibrate) cancels the single cycle
mode of operation.

3-79. The command OD (output disable) turns off the output pulse and opens a relay that
changes the OUTPUT impedance to a high state. This capability is useful when calibrating the
5359A with the 5363A Time Interval Probes. The 5363A should be calibrated with the probes
either grounded or inserted into a 50} system with no signal applied. The command OE (output
enable) reconnects the output pulse to the OUTPUT connector. OD is intended for temporarily
disabling the output. In addition to OE, the output is reconnected by C, new data, or certain
other commands.

3-80. CALIBRATION MODE. Sending the program code C is equivalent to pressing the front
panel CAL button. The codes ECE (External Compensation Enable) and ECD (External Compen-
sation Disable) remotely enable/disable calibration through the 5363A Time Interval Probes (C
must be sent to actually perform the calibration after sending ECE or ECD).

3-81. TEACH AND LEARN. At any point in time, the complete state of the 5359A may be
“taught” via HP-IB to the controller. Sixty-six 8-bit bytes are required to define the state of the
5359A. At a later time, the 66 bytes may be transferred back to the 5359A and the 5359A will return
to the previous operational state. To exercise the teach and learn mode, proceed as follows:



=

-~ 0 o o
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With the 5359A in local mode, set the instrument controls, switches and functions as
desired.

Address the 5359A to listen and send the terse command TE (teach).

Address the 5359A to talk. The 5359A then automatically sends 66 bytes to the controller.
Modify the state of the 5359A as desired either locally or via the HP-IB.

Address the 5359A to listen and send the terse command LN (learn).

Send the 66 bytes to the 5359A. When the 5359A receives the 66th byte, it will auto-
matically calibrate and go to the defined state.

NOTE

When using the teach and learn commands, the state of the offset
and amplitude controls will be recorded, i.e., if these controls
are operable locally before the teach command is used, then
they will be operable locally after the learn command has been
set. If it is desired to “teach” manually set values for amplitude
and offset, send either the OO terse command (output offset)
or the OA terse command prior to sending the teach command.

Refer to Program Example 2 for a specific application of the teach and learn mode using

the 9825A computing controller.

3-83. PROGRAMMING HINTS

1.

The Terminator (comma, CR, LF) at the end of numerical data is essential. For example:
wrt 704, “w 100e-9d100e-9" is incorrect
This should be written as:
wrt 704, “w 100e-9, d100 e-9”
A CR LF (carriage return/linefeed) is inserted at the end of the line by the 9825A.
Extra Terminators may be used to synchronize the calculator to the 5359A. For example:

a. wrt 704, “w 100 e-9” (CR LF automatic). The CR causes the 5359A to begin
processing the number, however, the LF is accepted into the one byte command
buffer and the calculator will proceed with the program while the 5359A is still
processing the width data.

b. wrt 704, “w 100 e-9,” (CR LF automatic). In this example, the second comma
starts the 5359A processing the number. The CR is accepted into the command
buffer, but the linefeed cannot be sent until the CR is processed (and ignored).
Therefore, the calculator must wait until the width is set as specified before
continuing to the next line. The 5359A always processes commands in the order
received.

3-84. SERVICE REQUEST MESSAGE AND STATUS BYTE

8-85.

In general, service is requested (bus line SRQ set low) when certain status bits are set

or cleared. Table 3-5 gives the usage for each status bit and the effect of each bit on the service
request message.

3-29



Model 5359A

Operating and Programming

Table 3-5. Table of Status Bits and Effect on SRQ

Bit

Set to a “One” When

Set to a “Zero” When

Effect on SRQ

Entering debug monitor

Leaving debug monitor

None

Service Requested

Any legal device command
received
or
change from remote to local
or
clear bus message received.

Generated when set to one.
Cleared when set to zero or
when serial polled.

Any error message except 8.4,
8.5, or 8.6 is displayed.

Clear bus message received.

Generated when conditions
to set this bit occur.

Error messages 8.4, 8.5, or 8.6
are displayed.

Calibrate operation is per-

formed (but may be set to

one again if error occurs)
or

clear bus message received.

Generated when conditions
to set this bit occur.

Time base set to EXT.

Time base set to INT.

Time base should not be
changed while instrument is
running.

Oven time base not up to
temperature.

Oven up to temp or no oven
installed.

Generated when any change
in this bit.

Output disabled by a duty
cycle* error.

No duty cycle error.

Generated when any change
in this bit.

Cycle complete in
cycle mode.

single

Rearm command or new data
received or leave single cycle
mode.

Generated when this bit set
to a one.

*Duty cycle error:
(1) Width too wide for period specified
(2) Delay plus width too large
(3) Delay too negative

3-86. PROGRAMMING EXAMPLES

3-87. The following HP-IB programming examples are provided for information only. The
sample program utilizes a 9825A Computing Controller and a 5359A address of decimal 4.
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EXAMPLE 1

Goal: Program 5359A for a delay of @ ns and a pulse width of 300 ns. Then once per second, in-
crease the delay by 20 ns and decrease the width by 20 ns. This action keeps the trailing edge of
the pulse fixed relative to the sync pulse (5359A address switches 00100).

9825A Computing
Controller Program

Line #: Insures that the REN bus line is set low
(assertive).

Line 1: Program the 5359A for a width of 300 ns, a delay
of 0 ns, a width step size of 20 ns and a delay
step size of 20 ns.

Line 2: Beep.

Line 3: Set up loop for 10 delay and width changes.

Line 4: Wait 1 second.

Line 5: Step down width once (the 5359A responds
identically to upper and lower case letters).

Line 6: Step up delay once.

Line 7: Beep.
Line 8: Increment the loop counter.

Line 9: Stop after 10 passes through the loop.

Procedure:
1.  Power-up 5359A.
2. Manually enter a delay of 0 nsec. This step puts the 5359A in an external trigger mode.

3. Apply an appropriate trigger signal to EXT TRIGGER. Use a signal with a period of at
least 300 ns (<3.3 MHz).

4. Monitor the 5359A SYNC OUTPUT and OUTPUT pulse with a dual channel oscilloscope.
Use either a scope with 50Q) input impedance or 50(} feed throughs.

5.  Adjust the trigger LEVEL control until an output is produced.
6. Enter the above program into a 9825A calculator.

7. Press on the 9825A. Verify proper operation by observing the SYNC OUTPUT
and the OUTPUT pulse on the oscilloscope.
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EXAMPLE 2

Goal: Demonstrate the teach and learn capability of the 5359A.

Procedure:

1.  Power-up 5359A.

2. Manually alter the power-up state of the 5359A by entering an appropriate function,
step-sizes, etc.

3. Enter the 9825A program shown below.

VRN

4. Press \ "/ on the 9825A. When the 9825A display returns with (5359A —— 9825A}, the
5359A has “‘taught” its operational state to the 9825A.

5. Turn 5359A power off then on (returns 5359A to its power-up state, i.e. width = 100 ns
and period = 1 us).

6. Press {f"””"”i on the 9825A. When the 9825A display returns with (9825A —— 5359A),

the 5359A has “learned”’ the previous operational state stored in the 9825A.
Line 0: Dimension variable A.

Line 1: Send teach command to the 5359A and address
the 5359A to talk.

Line 2: Set-up loop to read 66 bytes.
Line 3: Read byte from HP-IB interface.
Line 4: Loop until 66 bytes read.

Line 5: Beep, display message, stop.
VR

[continue|

Line 6: When , send learn command to 5359A
(5359A addressed to listen).

Line 7: Set-up loop to output 66 bytes.
Line 8: Write byte to HP-IB interface.
Line 9: Loop until 66 bytes output.
Line 10: Beep, display message.

Line 11: End.

Note: If the amplitude and offset controls are operable locally before the teach/learn cycle is
executed, then they will be locally operable after the cycle is completed. To include the ampli-
tude and offset control settings in the teach/learn cycle, send the terse commands OO or OA
before sending the TE (Teach) command.
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SECTION 1V
OPERATION VERIFICATION

4-1. INTRODUCTION

4-2. The procedures in this section verify all major functions, controls, inputs, and outputs of
the 5359A, both locally and via the HP-IB. The complete procedure can be performed without
access to the interior of the 5359A. This verification procedure can be used as an incoming
inspection for comparison in periodic maintenance, troubleshooting, and after repairs, or
adjustments.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the operation verification procedure is listed in Table 1-2. Any
equipment that satisfies the critical specifications given in the table may be substituted for the
recommended model(s).

4-5. CALIBRATION CYCLE

4-6. The 5359A requires periodic verification of operation. Depending on the use and
environment conditions, the 5359A should be checked using the operation verification
procedure at least every 6 months.

4-7. Successful completion of the Operation Verification procedure verifies the proper
operation of the circuits in the HP 5359A Time Synthesizer.

4-8. LOCAL OPERATION VERIFICATION

4-9. Output Pulse, Controls, and Keyboard

1. Before switching on the instrument, ensure that the power transformer primary is
matched to the available line voltage, the correct fuse is installed, and that all safety pre-
cautions have been observed. See Power Requirements, Line Voltage Selection, Power
Cables, and associated warnings and cautions in Section Il of this manual.

Setup:

1720A

ooonoo @ @

‘25 *s 0
- A
=9 _§ 889 s
SYNC OUT
CHAN A
CHAN B
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2.

Preset the 5359A front panel controls as follows:

EXTERNAL SLOPE

SLOPE .

LEVEL . oo approximate center
SYNC DELAY

POLARITY ... NORM, POS

AMPLITUDE ... ........ ..., approximate center

OFFSET ... ..ot OFF, approximate center

Preset the 5359A rear panel controls as follows:

EXTERNAL TIMING COMPENSATION

ENABLE/DISABLE ..., DISABLE
EVENTS
TRIGLEVEL ...t approximate center
SLOPE e e e
FREQ STD 7
EXT/INT o e INT
Preset the 1720A Oscilloscope control as follows:
CHANNEL A ... ... ... o it 1 volt/Div., 50Q) input Z
CHANNELB ...t 1 Volt/Div., 50} input Z
HORZ DISPLAY .. e MAIN
VERT DISPLAY .o i ALT
INT TRIG . e e e e A
TIME/DIV e T

Press LINE switch @ to ON positon and observe the self-calibration routine (see Para-
graph 3-27). After calibration verify that the display indicates 100.00 ns WIDTH, and that
the WIDTH FUNCTION key @ and OUTPUT @ LED indicators are lit. Adjust oscillo-
scope Trigger Level for stable display of SYNC OUT and OUTPUT pulses.

NOTE

When the instrument is first turned on, the processor performs aself-
check on the ROM’s and RAM’s and self-calibrates. If during power
up or normal operation, an Error Message is displayed, refer to Para-
graph 3-35 ERROR MESSAGES in Section Il

Press DISPLAY LEVELS and observe two groups of three digits displayed. The left group
indicates the output pulse amplitude and the right group indicates the DC (volts) offset of
the output pulse.

Vary the AMPLITUDE control and verify that the output pulse waveform is adjustable
from approximately 0.50 volts to 5.00 volts and that the left-most grouping of digits con-
tinously corresponds to the output pulse level.

Slide the OFFSET OFF/ON switch to ON and vary the OFFSET control. Verify that the out-
put pulse waveform DC offset is adjustable from approximately -1.00 volt to 1.00 volt and
that the right-most grouping of digits continously corresponds to the output pulse DC
offset. Return the OFFSET OFF/ON to OFF and verify that the waveform and [evel display
return to 0.00 volts.

Change the NORM/COMP polarity switch to COMP and verify the output pulses with
respect to the SYNC OUT, is now “complemented” and that the letter “‘c” precedes the
display groupings. Return polarity switch to NORM.



10.

11.

12.

13.

14.

15.
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Change the POS/NEG polarity switch to NEG and verify the output pulse with respect to
the SYNC OUT, is now “negative going” and that a “-”’ (negative) sign precedes the dis-
play groupings. Return polarity switch to POS.

Press function keys WIDTH, DELAY, PERIOD, and FREQ in succession and verify para-
meters as follows:

WIDTH . i e e es 100 ns

DELAY o e --= === === --NIS

PERIOD .. i i 1.000 00 s

FREQ .ttt e e e 1.000 00 MHz
NOTE

When no parameter is entered, as in DELAY above, a series of 11
dashes (all display center segments) will be lit.

Verify that the displayed annunciator and function key LED correspond to the key
pressed.

Press, in sequence, function key WIDTH (@ and STEP SIZE @ . Verify that the prede-
fined power-up STEP SIZE of 1.00 ns is displayed. Verify that the STEP SIZE key LED andthe
STEP and WIDTH annunciators are lit. Verify that the LED indicator on the associated
function key (WIDTH) is flashing. Repeat the above procedure for the DELAY (17
PERIOD @) and FREQ @ function keys (delay and period step size 1.00 ns and fre-
quency step size 1.000 000 00 kHz).

Enter a width step size of 10 ns, by pressing the WIDTH, STEP SIZE, 1,0, and ns/Hz keysin
succession. Refresh width display by pressing WIDTH key. Momentarily press STEP UP
and verify that the displayed width increments up by 10 ns. Press and hold the STEP UP
key and verify that the waveform and display value are increasing in steps of 10 ns, at a
rate of approximately 7 steps per second. Press and hold STEP DN and verify the output
pulse width waveform and display value decrement down in steps of 10 ns.

Press function key PERIOD @ and verify a period of 1.000.00 us. Press function key
WIDTH @) and observe a width of 100.00 ns (re-enter these parameters if necessary).
Attempt to enter an illegal width parameter (i.e., 2.0 us) and verify the ERR annunciatoris
flashing and the associated function key (PERIOD) LED is flashing. This display indicates
that a 2.000 00 us pulse WIDTH is inconsistent with the previously entered 1.000 00
PERIOD. The illegal parameter has been entered and the previous parameters are still
active. The ERR may be cleared by entering a legal parameter.

Press function key CAL @ , and verify that the OUTPUT LED, selected function key LED
and both SYNC OUT and OUTPUT pulses momentarily blank, while the CAL (self-
calibration) is performed.

NOTE

The CAL routine can be initiated without affecting any currently
programmed function mode or parameter.

43
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4-10. EXTERNAL TRIGGER

Setup:
e 3%
8082A o B
P pe— 9 &
| AN g a
—3 |, | .
C——20 ¢ 3 8¢
. SR & 8
S TR ;o
PULSE OUTPUT ,‘t._ .
[ER. B = -

EXT TRIG QUTPUT CHAN B

SYNC OUT CHAN A

1. Preset the 8082A controls to produce a train of approximately 50 ns pulses, amplitude
of 1-volt at a rate of approximately 1 Megahertz.

2. Program the 5359A for a Delay of 200 ns, by pressing the DELAY, 2,0, 0, ns/Hz keys in suc-
cession. Verify that the EXTERNAL ENABLE LED is lighted. Adjust EXTERNAL ENABLE
LEVEL control for stable oscilloscope display of Sync Out and Output pulses. Verify a 100
ns Output pulse occurring 200 ns after the Sync Out. Temporarily remove the EXT TRIG
input (disconnect BNC cable) and verify that no Sync Out or Output pulses are present.

4-11. EVENTS INPUT

Setup:
500
FEEDTHROUGH
EVENTS INPUT 1720A
5359A \
8082A
[ o
o —9° — | |
-—©9o o ‘o
= e— 0 ¢ ¢
el Caee |t me
EXT TRIG

SYNC OUT CHAN A

1. Enter the Events mode by pressing the WIDTH, 2, EVTS, DELAY, 3, EVTS keys in succession

NOTE

In this mode of operation, both WIDTH and DELAY must be specified,
in units of EVENTS.

2. Setthe oscilloscope TIME/DIV to 1 us and adjust the EVENTS TRIG LEVEL controlon rear
panel for stable oscilloscope display of Sync Out and Output pulses. (Readjust EXTERNAL
ENABLE LEVEL if necessary.) Verify an approximate 2 us Output pulse occurring approxi-
mately 3 us after the Sync Out.
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4-12. AUXILIARY OUTPUTS

Setup:

EDGE 1
AUXILLARY

OUTPUTS \

35330“ (A BT :
" 9. 0. ¢ D,J‘JJ:‘JJ

QUTPUT

1. Program the 5359A for a WIDTH of 100 ns and a FREQ of 1 MHz (through keyboard or
power-down and power-up). Set the oscilloscope TIME/DIV to 0.1 us and verify an EDGE
1 output pulse of approximately 35 ns in sync with the leading edge of the output pulse.

2. Reconnect Channel B oscilloscope input to EDGE 2 Output and verify an output pulse of
approximately 35 ns in sync with the trailing edge of the output pulse.

4-13. EXTERNAL ENABLE COMPENSATION

Setup:

1720A

oooo ®
cooo ¥
L]

g

o s opoooD e @
gnonoouooooooan
[ ©

:-

<
®

€ &)

il
A
|

T

T
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1.

2.

4-14.

Preset the 5363A controls as follows:

START o e e e A +0.50 #

STOP e e B+ 050 /

PULL TO ADD

0,00 NSEC ottt et e e i e e e IN
NOTE

Perform the self-calibrate routine on 5363A prior to configuration
with 5359A.

Preset the 5359A controls as follows:

EXTERNAL ENABLE ............ ... .. ..... =~ CENTERED, _#
SYNC DELAY o e PRESET
POLARITY . NORM, POS
AMPLITUDE .. e e =1V
OFFSET o e e e OFF
EXT TIMING COMPENSATION

(REAR PANEL) ... e DISABLE

Press 5359A LINE switch to ON and observe the self-calibration routine (see paragraph
3-30). After calibration verify that the display indicates 100.00 ns WIDTH, and that the
WIDTH FUNCTION key and OUTPUT LED indicators are lit.

Connect 5363A probe A to SYNC OUT and probe B to OUTPUT (via 10218A BNC to
PROBE ADAPTORS). Place EXT TIMING COMPENSATION switch on rear panel to
ENABLE.

Press 5359A CAL key, and verify a completed calibration (i.e., momentary blanking of dis-
play followed by the return of previous display of 100.00 ns WIDTH).

Remove 5363A probe B from OUTPUT BNC and press CAL key. Verify Probe Err 8.1.

Return EXT TIMING COMPENSATION switch to DISABLE. Press CAL key and verify a

completed calibration (i.e., momentary blanking of display followed by the return of dis-
play of 100.00 ns WIDTH.

5359A HP-IB VERIFICATION PROGRAM

4-15. The 9825A program listed in Table 4-2 exercises the 5359A through various operating
modes, described below, via its HP-IB Interface. If the 5359A successfully completes all phases of
the verification program, then there is a high probability that the instrument is working properly.
If the 5359A does not respond as described, refer to the overall troubleshooting in Section VIII.

4-16. To perform the verification, set up the 5359A as shown and set its rear panel address switch
to Address 04.
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HP-1B CABLE (P/O 98034A) 98034A HP-18 INTERFACE
A~ (SET TO ADDRESS 7)
9825A"

Slowellvflies ue ﬁgi__ﬂ\
- I w ) ‘:: I
*9825A should have either the 98213A

5359A ADDRESS SWITCHES General 1/0 - Extended 1/0 ROM or

; — the 98214A Plotter-General 1/0 -
H E HBB 1 Extended 1/0 ROM.

Ab Al

fosmmm—n" U S— Su— J

Additional equipment required (connect to 5359A as directed by the program).

Dual-Channel Oscilloscope ................ 1720A or equivalent
Pulse or Function Generator ............... 3312A or equivalent
BNC Cables ... e 4

4-17. Set the 5359A controls as follows:

FRONT
EXT TRIG SLOPE .. o e e £
LEVEL ot e e i e =gV
SYNC DELAY o e PRESET
POLARITY .. e NORM/POS
AMPLITUDE ... .. i midrange
OFFSET i e e ON/midrange
REAR
FREQ STD EXT/INT .o i et i e INT

EXT TIMING COMPENSATION

4-18. The program listed in Table 4-2 may be keyed into the 9825A or may be loaded from an HP-
IB Verification Cassette, HP P/N 59300-10001 (Revision E or later), which also contains HP-IB
verification program for other instruments. To run the program on the cassette, insert the
cassette into the 9825A, load file 8, and press RUN. Type 5359 CONTINUE when the instrument
model number is requested. The 9825A will then load and run the 5359A verification program.

4-19. Apply power to the 5359A and verify that the time synthesizer powers up with adisplay of
100.00 ns width as per checkpoint 1 listed on the 9825A printer. Any other 5359A display

(hieroglyphics, error messages, etc.) constitutes an instrument failure. Refer to Section VI for
troubleshooting.

4-20. The program goes through 21 checkpoints (tests) as described in Table 4-1. The infor-
mation in Table 4-1 tells what occurs during each test and gives the corresponding portion of the
9825A printer output produced as the program is run. The 9825A printer output tells what the
condition of the 5359A should be at the end of the test. Checkpoints 9 through 18 require obser-
vation of the SYNC and OUTPUT signals using an oscilloscope. Connect the scope, when in-
structed to do so by the 9825A printer. Checkpoints 14 through 18 require an external trigger to
be supplied to the 5359A. Connect a pulse or function generator when instructed to doso by the
9825A printer. At the conclusion of each test the 9825A stops and displays the current checkpoint.
To advance to the next test, simply press CONTINUE. If it is desired to repeat a test, type cont “9”
EXECUTE, for example, to repeat checkpoint 9.

4-7
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Table 4-1. Model 9825A Program Description

Check Point Test Name 9825A Printer Output/Comments

1 Set-up

*Means that the operator
checks for these conditions.
When verified, press CONTINUE.

2 Listen Address

3 Talk Address
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Table 4-1. Model 9825A Program Description

Check Point Test Name 9825A Printer Output/Comments
4 Remote/Local
Operator must press
LOCAL on 5359A,
then verify as indicated.
5 Local-Lockout
5359A should have same
indication as those
listed for Checkpoint 2.
6 Calibrate

CAL key LED turns on
and OUTPUT LED turns
off during calibrate cycle
approximately 1.

4-9
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Table 4-1. Model 9825A Program Description

Check Point

Test Name

9825A Printer Output/Comments

External Timing
Compensation

Display and
Adjust Levels

Do not connect a
5363A for this test.

Adjust AMPLITUDE and
OFFSET controls and
verify (5359A displays)

these ranges.

Display also has AMP
OFFSET voltage displayed

Convenient for the

following scope observations.
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Table 4-1. Model 9825A Program Description
Check Point Test Name 9825A Printer Output/Comments
9 SNYC and
OUTPUT
Trigger scope on
channel with SYNC signal
as input.
Approximate value.
10 Normal/
Compliment
See Section Ill if
required, for a description
of NORM/COMP
Small “c” also present
on the 5359A when
OUTPUT in COMP mode.
11 Postive/
Negative

See Section Il if
required, for a description
of POS/NEG output.
5359A display will flash

as data is input via

HP-IB.

4-1
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Table 4-1. Model 9825A Program Description

Check Point

Test Name

9825A Printer Output/Comments

12

13

14

Output Disable

External Trigger
Delay Mode

Frequency/
Period Mode

While stepping, the output
turns off so that the

scope display will flash.
5359A display indicates
current width.

Approximately:
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Check Point

Test Name 9825A Printer Output/Comments

15

16

SYNC Delay

External Trigger
Disable

Measured from leading edge
of the EXT TRIGGER signal
to the leading edge of the

OUTPUT signal, i.e.,
640 ns = 140 ns (insertion
delay) + 500 ns (Programmed

delay).

Delay between EXT TRIG and
OUTPUT should alternate
between 640 and 540 ns
(approx.) 5359A OUTPUT LED
flashes during SYNC

delay switching.

Output should alternate
between on and off.

4-13
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Table 4-1. Model 9825A Program Description

Check Point

Test Name

9825A Printer Output/Comments

17

18

19

External Trigger
Slope

Triggered
Frequency
Mode

Teach/Learn

Output moves depending on
which slope selected.

Should be a burst of 11
Output pusles.

Before the program stops,
the set-up as per check-
point 18, is “taught”

to the 9825A.

When power is turned OFF
then ON, the 5359A returns
to the normal power-up.

1 MHz/100 ns width.

When CONTINUE is pressed,
5359A “learns” the set-up
i.e., it should return to
triggered frequency mode.




Table 4-1. Model 9825A Program Description

Model 5359A
Operation Verification

Check Point Test Name 9825A Printer Output/Comments
20 Error 1
21 Service Request

Duty Cycle Error

one

Actual re

Width too large for
specified period

A Duty cycle error
should cause a
Service Request.

Due to duty cycle error.

Due to duty cycle error.

Status byte should be

of these two values.

ceived status byte is

printed here. Should be 102

or 106.
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments which will return the 5359A to peak operating
condition after repairs are completed or for periodic preventative maintenance. If the
adjustments are to be considered valid, the 5359A must have a half-hour warm-up and the line
voltage must be within +5 to -10% of nominal.

5-3. ORDER OF ADJUSTMENT

5-4. The following is alist of the adjustment procedures provided in the recommended order of
adjustment. With the following exception, the actual order of adjustment s not critical, however,
it is recommended that adjustments be performed only when necessary and only to the indicated
assembly. The A17 and A16 adjustments are complementary procedures and both should be
performed when either is indicated, and A17 must precede A16.

A22 Digital Timing

A24 200 MHz Multiplier

A23 Startable VCO

A19 Auto-Zero

A21 Analog Timing

A17 Output Reference

A16 Processor Interface

A27 10 MHz Crystal Oscillator

5-5. SAFETY CONSIDERATIONS

5-6. Although the HP Model 5359A has been designed in accordance with International Safety
Standards, this manual contains information, cautions, and warnings which MUST be followed to
ensure safe operation and to retain the 5359A in safe conditon (also see Sections Il and Il of this
manual). Service and adjustments should be performed only by qualified personnei.

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON—
DUCTOR (INSIDE OR OUTSIDE THE 5359A) OR DISCONNECTION
OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE THE
5359A DANGEROUS. INTENTIONAL INTERRUPTION IS PROHIBITED.

5-7.  Any adjustment, maintenance, or repair of the opened 5359A with voltage applied should
be avoided as must as possible and, when inevitable, should be carried out by a skilled person
who is aware of the hazard involved. Capacitors inside the 5359A may still be charged evenif the
5359A has been disconnected from its source of supply.

5-8. Make sure that only fuses with the required rated currentand of the specified type are used
for replacement. The use of repaired fuses and the short-circuiting of fuseholders must be
avoided. Whenever it is likely that the protection offered by fuses has been impaired, the 5359A
must be made in operative and secured against any unintended operator.

5-1
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ADJUSTMENTS DESCRIBED HEREIN AREPERFORMED WITH POWER
SUPPLIED TO THE 5359A WHILE PROTECTIVE COVERS ARE RE-
MOVED. ENERGY AVAILABLE AT MANY POINTS MAY, IF CONTAC-
TED, RESULT IN PERSONAL INJURY.

5-9. EQUIPMENT REQUIRED

5-10. The test equipment required for all of the adjustment procedures is listed in Table 1-2,
Recommended Test Equipment. The test equipment required for the adjustment of each
particular assembly is listed at the beginning of the adjustment procedure for that assembly. This
listing is a duplicate of the listing in Table 7-2 and is supplied as a quick reference. The critical
specifications of the substitute test instruments must meet or exceed the standards listed in Table
1-2 if the 5359A is to meet the specifications in Table 1-1.

5-11. ADJUSTMENT LOCATIONS

5-12.  As an adjustment aid, locators are given for each assembly adjustment procedure and
appear at the end of each adjustment procedure. These locators are simplified illustrations of the
assembly showing variable resistors, variable capacitors, test points, etc., needed for adjustment
of the assembly.

5-13. ASSEMBLY REMOVAL AND REPLACEMENT

5-14. All of the assemblies, with the exception of A11 and A16, can be easily removed by lifting
up on the board extraction tabs and pulling the assembly straight up out of the motherboard
connector. The right-angle ribbon cable connectors on A11 and A16 must be removed prior to
extracting these assemblies.
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A22 Digital Timing Assembly

Equipment:
HP 3435A DMM

Accessories:
Ceramic Tuning Wand

Setup:

1. Set the 3435A function to dc V and RANGE to AUTO.

2. Turn the power switch of the 5359A to ON and observe auto-calibrate and then display
of 100.00 ns Width.

3. Connect the DMM between the “-3V” TP and “ 7 TP on A22.
4. Adjust A22 R61 for -3.00V +0.02V.

5. This completes adjustment of A22.

TP -3V TP R61

x
pety
funi: 4
o
gk
<

Figure 5-1. A22 Digital Timing Assembly Adjustments
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A24 200 MHz Multiplier Assembly
Equipment:
HP 141T7/8552A/8554L Spectrum Analyzer

HP 1120A Active Probe
HP 1122A Probe Power Supply

Accessories:
HP 1024A 10:1 Divider Tip
HP 5060-0474 Spanner Tip
HP 8710-0033 Ceramic Tuning Wand
12" Alligator Clip Lead

Setup:

1. Connect 10:1 divider tip and spanner tip to active probe. Connect probe to power
supply.
CAUTION

Always set 5359A power to STBY before removing or inserting
assembly boards.

2. Set 141T/8552A/8554L Spectrum Analyzer as follows:

STORAGE .. e STD
PERSISTANCE .. e MIN
BANDWIDTH ... et 100 kHz
SCANWIDTH ... i, 10 MHz PER DI
INPUT ATTENUATOR ... e 10 dB
CENTER FREQUENCY ... e 50 MHz
SCANTIME o e e 2ms
LOG REF LEVEL DIAL ... -10 dBm
LOG REF LEVEL VERNIER ... o e g
LOG REF LEVEL SWITCH ... .. e LOG
VIDEO FILTER SWITCH ... ... it OFF
SCAN MODESWITCH ... e it INT
SCAN TRIGGER SWITCH ... ... oo AUTO

3.  Connect 1120A Active Probe to spectrum analyzer RF INPUT.
4. Connect probe tip to A24 TP3.

NOTE

Make ALL the following adjustments with ceramic tuning wand only.

Figure 5-2. A24 200 MHz Multiplier Assembly Adjustments
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5. Adjust A24C54 for equal amplitude for the 40 MHz and 60 MHz sidebands around the 50
MH?z center frequency as shown. Do not readjust C54 during the remaining procedure.

50 MHz Center Frequency Signal

6. Set spectrum analyzer input attenuator to 20 dB and connect probe tip to A21TP2.

7. Adjust A24C52, C51, C46, C33, and C28 to minimize all sidebands around the 50 MHz
signal as completely as possible. Repeat adjustment as necessary until sidebands are

down 60 dB or more as shown.

50 MHz Sidebands Adjustment Signal

8. Set spectrum analyzer as follows:

CENTER FREQUENCY ... e 200 MHz
BANDWIDTH ..o it 300 kHz
SCANWIDTH ... i 50 MHz/DIV
LOG REFLEVELDIAL ... +10 dBm

9. Connect probe tip to A24TP1. The probe ground connection is critical. Poor ground will

give excessive 10 MHz frequency components.

10. Adjust A24C20, C18, C12, C10,C6, and C2to the prealignment position (“silvered”” half of

each capacitor adjacent to board ground plane) as shown.

-+—— PC BOARD

ﬁ ~—"SILVERED"

Capacitor Prealignment Position

Figure 5-2. A24 200 MHz Multiplier Assembly Adjustments (Continued)
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11.  Adjust A24C20, C18, C12, C10, C6, and C2 to maximize the amplitude of the 200 MHz
center frequency signal.

12.  Readjust A24C20, C18, C12, C10, C6, and C2 to minimize all sidebands around the 200
MHz center frequency as completely as possible.

NOTE

Maintaining the maximum amplitude of the 200 MHz center fre-
quency is not critical at this point and the amplitude of the second
harmonic (400 MHz) is not critical.

13. Repeat adjustment as necessary until sidebands are down 65 dB or more asshown.

200 MHz Sideband Adjustment Signal

14. Setspectrum analyzer LOG REF LEVEL VERNIER for 200 MHz center frequency at 8dB log
reference level on display screen.

15.  Verify the following Test Limits.

| : ”d
200 MHz Test Limit Signal

Figure 5-2. A24 200 MHz Multiplier Assembly Adjustments (Continuted)
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TEST LIMIT

a) Connect probe tip to U1 pin 2 and observe 200 MHz signal amplitude down less than
30 dB.

b) Connect probe tip to U1 pin 14 and observe 200 MHz signal amplitude down less than
30 dB.

c) Connect probe tip to U2 pin 14 and observe 200 MHz signal amplitude down less than
30 dB.

d) This completes adjustments of A24.

Figure 5-2. A24 200 MHz Multiplier Assembly Adjustments (Continued)
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A23 Startable VCO Assembly

Equipment:
HP 1720A Oscilloscope
HP 10014A Scope Probes (2 each)

Setup:
1. Remove and reinstall the A23 assembly on extender board (05370-60077).

2.  Connect Channel A and Channel B scope probes as follows:

CHANNEL A ......... ... ... A23 MIXER GATED TP (U7 pin 3)
CHANNELB ...t A23 DIV GATED TP (U4 pin 6)
SCOPE PROBE GROUND CLIPS ............ A23 & (ground) TP
3. Set 1720A controls as follows:
CHANNELS A&B ... e DC (1 M)
VOLT S/ DIV i i e e e e e 0.05
VERT DISPLAY i e e e e e e ALT
INT TRIG oo e e e e e e et e e “A”
TIME/ DIV i e 10 ns/Div
MAIN TRIGGERING . o e e i e “q
4. Set 5359A controls as follows:
LINE o e e e e e ON
DELAY - oottt 5 us
EXT TRIGGER ... ... it REMOVE ALL CONNECTIONS

5. Adjust A23R8 BAL such that the leading edges of the scope signals A and B occur at the
same time (as close as possible).

6. Remove power (LINE switch to STBY) and replace A23 assembly (without extender) into
instrument.

7. Remove scope probe connections and reconnect Channel A scope probe to A23TP2, and
probe ground to v TP.

8. Set 5359A controls as follows:

TN ON
DELAY ottt e e e e 5 us
EXT TRIGGER .. voveeeeanenn REMOVE ALL CONNECTIONS

9. Set oscilloscope for 0.1 us/Div.
10.  Adjust A23 MIXER SYM, R19 for a 50% duty cycle.

11.  This completes the A23 adjustments.

Figure 5-3. A23 Startable PLL Oscillator Assembly Adjustments
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MIXER SYM R19

BAL. R8

by bo
COUNT
ENB
%

MIXER GATED

TP

Figure 5-3. A23 Startable PLL Oscillator Assembly Adjustments (Continued)
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1.

10.

A19/A21 Auto-Zero/Analog Timing Assemblies

NOTE

The adjustments on A19 and A21 may interact with each other.
Alternate procedures back and forth to verify the specified outputs.

Equipment: None required

Setup:

Set 5359A controls as follows:

A16 “Debug” switchesto ...................... ... QHQQ
A9 switches
A18 switches CKT
EXT TIMING COMPENSATION ... .. DISABLE
FREQ ST i i et et et et et et cie e INT
EXT TRIG SLOPE ..o i e e P
SYNC DELAY oottt e et i e PRESET
POLARITY i e e e e NORM/POS
OFFSET ot e e e e e e OFF
EXT TRIG LEVEL ... e e 2 O’Clock
AMPLITUDE ... i e i 12 O’Clock
LINE o ON
NOTE

The A16 switch setup has placed the microprocessor in a special
service mode. The constants associated with analog step sizes (Sp and
Sw) and precedence detector range are continuously measured and
displayed in loops which are entered through front panel keys CAL,
STEP UP and STEP DOWN, and exited by CLEAR.

Place LINE to STBY, remove and reinstall the A21 assembly on extender board
(05370-60077), and return line switch to ON.

Push CAL and observe precedence displayed detector capture range. Adjust C17 on A19
for a display of 12.5 to 12.8 ns. A jitter of 0.2 ns is acceptable.

Push CLEAR and hold until display shows 100.00 ns width. This exits the loop.

Push STEP UP and observe displayed “Sp” (X1000) analog step size constant. Adjust A21,
C24 (rear adjustable capacitor) for a display of 44 to 46 ns. A jitter of 0.6 ns is acceptable.

Push CLEAR and hold until display shows 100.00 ns WIDTH. This exits the loop.

Push STEP DOWN and observe displayed “Sw’’ (X1000) analog step size constant. Adjust
A21, C20 (front adjustable capacitor) for a display of 44 to 46 ns. A jitter of 0.6 ns is
acceptable.

Push CLEAR and hold until display shows 100.00 ns WIDTH. This exits the loop.

Remove power (LINE switch to STBY) and replace A21 assembly (without extender into
instrument.

This completes the adjustments for the A19 and A21 assemblies. However, this service
mode also allows the recall and display of the following calibration constants.

Figure 5-4. A19/A21 Auto-Zero/Analog Timing Assembly Adjustments
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PUSH CONSTANT DISPLAYED NORMAL RANGE
WIDTH Cw -5 nsto +5ns
DELAY Cp 15 ns to 35 ns
PERIOD Cp -79 ns to -40 ns
FREQ Cps -79 ns to -40 ns

SRR R P B R FP P e

c17

Figure 5-4. A19/21 Auto-Zero/Analog Timing Assembly Adjustments (Continued)

5-11
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A17 Output Reference

Equipment:
HP 3435 DMM
HP 140A/1410A/1424A Sampling Scope

Accessories:
HP 8491A
20 dB Attenuator

Setup:

1.  Set the 3435A function to dc V and RANGE to AUTO.

2. Turn the LINE switch on the 5359A to ON and observe auto-calibrate and then display of
100.00 ns width,

3. Connect the 5000 OUTPUT to 3435A through a 500} feedthrough.

4. Remove any connections to the EXT TRIGGER input.

5. Enter DELAY of @ ns.

6. Adjust A17 as per the following table.
Step Polarity Offset A?:':itt:::e C?)‘r::f(t)l Adjust

*1. Comp/Neg Off cew — Min Ampl (R1) for -0.40V +0.01V
*2. Comp/Pos Off ccw — BAL (R20) or +0.40V £0.01V

3. Norm/Pos Off cw — Verify reading -100 to +150 mV

4. Norm/Pos Off cw — If reading not in range of @to +100 mV,

readjust BAL slightly.

*5. Comp/Neg Off cw — Max Ampl (R5) for -5.10V +0.03V
*6. Comp/Neg Off ccw — Min Ampl (R1) for -0.40V £0.01V
7. Norm/Neg On Midrange ccw | Neg Offset (R18) for -1.10V +0.02V
8. Norm/Neg On Midrange W Pos Offset (R9) for +1.10V +0.02V

*Alternate adjustments until both readings are stable.

7. Connect 5000 OUTPUT to sampling scope input through 20 dB attenuator. Connect
SYNC OUT to sampling scope trigger input.

8. Set the 5359A as follows:

POLARITY i NORM/POS
OFFSET o e OFF
EXTERNAL TRIG
LEVEL ... for output pulse
DELAY e 10 ns
WIDTH e 20 ns

9. Set Amplitude control fully cw and adjust HI DRIVE (R56) for best rise time and fall time
consistent with 10% maximum overshoot.

Figure 5-5. A17 Output Reference Assembly Adjustments
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10. Set Amplitude control fully ccw and adjust LO DRIVE (R50) for best rise time and fall time
consistent with 10% maximum overshoot.

11. Repeat instructions 3, 4, 5, and continue as per the following table.

. Amplitude Offset .
Step Polarity Offset Control Control Adjust
9. Comp/Neg Off cw — Verify reading of -5.1V %0.05V. If not,
return to step 1and repeat procedure.
10. Comp/Neg Off ccw — Verify reading of -0.37V to -0.45V

12.  This completes the adjustments for A17.

R50 R56
R1 R9 R16 R18 R20 LO DR HI DR

Figure 5-5. A17 Output Reference Assembly Adjustments (Continued)
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A16 Processor Interface

NOTE

Complete adjustments on A17 before performing A16 procedure.

Equipment:

HP 3435 DMM
HP 9825 Calculator
HP 98034 Interface

Setup:

Connect 9825A calculator with 98034 Interface to 5359A, rear panel HP-1B connector, ] 14.
Set 5359A HP-IB address switch A551 to QQE} Address “4”.

2. Set the 3435A function to dc V and RANGE to AUTO.
3. Turn the LINE switch on the 5359A to ON and observe auto-calibrate and then display of
100.00 ns width.
4. Connect the 500 OUTPUT to 3435A through a 50Q) feedthrough.
5. Remove any connections to the EXT TRIGGER input.
6. Enter DELAY of @ ns.
7. Adjust A16 as per the following table:
Table 5-2. A16 Adjustments
Step 9825 Keyboard Command A16 Adjust
*1 wrt 704, “OCOA 0.5, 008” R11 for +0.50V +0.01V
EXECUTE
*2 wrt 704, “OCOA 5, 008" R17 for +5.00V £0.03V
EXECUTE
*3 wrt 704, “ONOA 2.75, 0O-1” R14 for -1.00V 10.02V
EXECUTE
*4 wrt 704, “ONOA 2.75, OO1” R21 for +1.00V £0.02V
EXECUTE

*Alternate adjustments until both readings are stable.

8.

This completes the adjustments for A16.

Figure 5-6. A16 Processor Interface Assembly Adjustments
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R11

R17

Figure 5-6. A16 Processor Interface Assembly Adjustments (Continued)
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A27 Oscillator (Standard or Option 001)

Every few months, the oscillator should be checked to a house standard. When adjustment is re-
quired, use the oscilloscope method shown. Using the appropriate sweep speed, adjust the oscil-
lator until the movement of the pattern is stopped.

PATTERN MOVEMENT
<@ NKNOWN HIGH
sy UNKNOWN LOW

5359A REAR PANEL

FREQUENCY HOUSE
STANDARD STANDARD
? ouTPUT OUTPUT
10 MHZ 1,5 or 10 MHZ
INPUT EXTERNAL HORIZONTAL TRIGGER

Table 5-3. Sweep Movement versus Calibration Accuracy

SWEEP SPEED
MOVEMENT NOTES
1 usec/cm 0.1usec/cm 0.01usec/cm
1 cm/sec 1Xx10-6 1 X 10-7 1X10-8 Time scope trace movement with
1 ¢cm/10 sec 1 X 10-7 1X10-8 1 %X 10-9 second hand of
1.cm/100 sec | 1 X 10-8 1 X 10-9 1 X 10-10 watch or clock

Adjustments for the A27 Oscillator Assembly are now complete.

Figure 5-7. A27 10 MHz Crystal Oscillator Assembly Adjustments
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts in reference
designation order. Table 6-3 contains the names and addresses that correspond with the
manufacturers’ code numbers.

6-3. ABBREVIATIONS

6-4. Table 6-1 lists abbreviations used in the parts list, schematics, and throughout the manual.
In some cases, two forms of the abbreviation are used, one all in capital letters, and one partial or
no capitals. This occurs because the abbreviations in the parts list are always all capitals. However,
in the schematics and other parts of the manual, other abbreviation forms are used with both
lower case and upper case letters.

6-5. REPLACEABLE PARTS LIST
6-6. Table 6-2 is the list of replaceable parts and is organized as follows:
a. Electrical assemblies and their components in alpha-numerical order by reference
designation.

b. Chassis-mounted parts in alphanumerical order by reference designation.

c. Miscellaneous parts.
The information given for each part consists of the following:

a. The Hewlett-Packard part number.
b. The total quantity (Qty.) used in the instrument.
The description of the part.
d. A typical manufacturer of the part in a five-digit code.
e. The manufacturer’s number for the part.

The total quantity for each partis given only once at the first appearance of the part numberin the
list.

6-7. ORDERING INFORMATION

6-8. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number, indicate the quantity required, and address the order to the nearest Hewlett-Packard
office.

6-9. To orderapartthatis not listed in the replaceable parts table, include the instrument model
number, instrument serial number, the description and function of the part, and the number of
parts required. Address the order to the nearest Hewlett-Packard office.
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6-10. PARTS PROVISIONING

6-11. Stocking spare parts for an instrument is often done to ensure quick return to service after
a malfunction occurs. Hewlett-Packard has a Spare Parts Kit available for this purpose. The kit
consists of selected replaceable assemblies and components for this instrument. The contents of
the kit and the Recommended Spares list are based on failure reports and repair data, and parts
support for 1 year. A complimentary Recommended Spares list for this instrument may be ob-
tained on request and the Spare Parts Kit may be ordered through your nearest Hewlett-Packard
office.

6-12. DIRECT MAIL ORDER SYSTEM

6-13. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the sysem are:
Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b. No maximum or minimum on any mail order (thereis aminimum order amount for parts
ordered through a local HP office when the orders require billing and invoicing).

c. Prepaid transportation (there is a small handling charge for each order).
d. No invoices — to provide these advantages, a check or money order must accompany

each order.

6-14. Mail order forms and specific ordering information is available through your local HP
office. Addresses and phone numbers are located at the back of this manual.

Table 6-1. Abbreviations and Reference Designators

REFERENCE DESIGNATIONS

A - assembly E = micellaneous electrical P = electnical connector \ = electron tube
AT = attenuator; isolator part (movable portion) VR = voltage regulator:

termination F = fuse plug breakdown diode
8 = fan: motor FL = tilter Q = transistor; SCR. tnode w = cable: transmission
BT = battery H = hardware thynistor path; wire
C = capacitor HY = circulator R = resistor X = socket
CP - coupler J = electrical connector RT = thermistor Y = crystal unit-plezo-
CR = diode: diode thynistor; (stationary portion) S - switch electric

varactor jack T - transformer 4 = tuned cavity: tuned
oCc = directional coupler K = relay 1B - terminal board circurt
oL = delay line L = coll: inductor TC = thermocouple
DS = annunciator; signaling M = meter TP - test point

device (audible or MP = miscellaneous U = integrated circuit

visual); lamp; LED mechanical part microcircuit

ABBREVIATIONS

A - ampere BAL = balance COEF coetticient °C - degree Celsius
ac - alternating current BCD = binary coded decimal COM common {centrigrade)
ACCESS = accessory BD = board COMP = compositon °F = degree Fahrenheit
ADJ = adjustment BE CU - beryllium copper COMPL = complete “K = degree Keivin
A/D = analog-to-digital 8ro = beat frequency CONN = connector DEPC = deposited carbon
AF = audio frequency oscillator CP = cadmium plate OET = detector
AFC = automatic frequency BH = binder head CRT = cathode-ray tube diam = diameter

control BKDN = breakdown CTL = complementary tran- DIA = diameter {used In
AGC = automatic gain control BP = bandpass sistor logic parts list)
AL = aluminum BPF - bandpass filter Ccw = continuous wave DIFF
ALC = automatic level control BRS - brass cw = clockwise AMPL = differential amplifier
AM = amplitude modulation BWO - backward-wave BiA = digital-to-analog div = division
AMPL = amplifier oscillator dB = decibel DPOT = double-pole. double-
APC = automatic phase CAL = calibrate dBm = decibel referred to throw

control cew = counterclockwise 1 mwW DR = dnve
ASSY = assembly CER = ceramic de = direct current Ds8 = double sideband
AUX = auxihary CHAN - channet deg - degree (temperature DTL = diode transistor iogic
avg = average cm = centimeter interval or difference) DVM = digital voltmeter
AWG = american wire gauge CMO = coaxial = degree (plane angie) ECL = emitter coupled logic
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EMF
EDP

ELECT
ENCAP

LF
LG
LH
LIM
LlIN

lin

LK WASH
Lo

LOG

log
LPF
Lv
m
mA
MAX
M
MEG

MET FLM
MET OX
MF

MFR
mg
MHz

electromotive force
electronic data
processing
electrolytic
encapsulated
exiernal

farad

field-effect transistor
fp-flop

- flat head

fillister head

= frequency modulation

front panel
frequency

fixed

gram

germanium
gigahertz

glass

ground(ed)

henry

hour

heterodyne
hexagonal

head

hardware

hign frequency
mercury

mgh
Hewlett-Packard
high pass filter
hour (used in parts list)
high voltage

Hertz

integrated circunt
inside diameter
intermediate frequency
impregnated

nch

mcandescent
include(s)

input

Insuiation

internal

kilogram

kitohertz

kilghm

kilovolt

pound
inductance-capacitance
light-emitting diode
low treguency

long

left hand

limit

linear taper {used in
parts list)

hinear

lockwasher

low: local osciilator
logarithmic taper
{used In parts list}
loganthm{ic)

low pass filter

low voltage

meter {distance)
milliampere
maximum

megohm

meg (10") (used in
parts list)

metat film

metal oxide
medwum frequency
microfared {used in
parts list)
manufacturer
mdligram
megahertz

mH
mho
MIN
min

MINAT
mm
MOD
MOM
MOS

ms
MTG
MTR

mv

mVac
mVdc
mVpk

NPN

NPO

NRFR

ns
nw

OBD

0D

OP AMPL
OPT
0sC

OX

o

PAM

PC
PCM

PDM
pF

PH BRZ
PHL

ABBREVIATIONS (CONTINUED)

= millihenry

= mho

= minimum

-~ minute {time)

= minute (plane angle)

= mimature

= millimeter

modulator

momentary

= metal-oxide semi-
conductor

= millisecond

mounting

= meter (indicating

device)

miilivoit

= millivolt, ac

= millivolt, dc

= millivolt, peak

= millivolt, peak-to-peak

= millivolt, rms

= milliwatt
= multiplex

-= mylar

= microampere

= microfarad

= microhenry

= micromho

= microsecond

microvolt

= microvolt, ac

= microvolt, dc

- microvoll, peak

= microvoit. peak-to-
peak

= microvolt, rms

= microwatt

= nanoampere

= no connection

= normally closed

= neon

= negative

= nanofarad

= nickel plate

= normaily open

= nominal

= normal

= negative-positive-
negative

= negative-positive zero
(zero temperature
coefficient)

= not recommended for
field replacement

= not separately
replaceable

= nanosecond

= nanowatt

= order by description

= outside diameter

= oval head

- operational amplifier

= option

oscillator

= oxide

= ounce

= ohm

= peak {used in parts
list}

= pulse-amplitude
moduiation

= printed circuit

= pulse-code moudulation;
pulse-count modutation

= pulse-duration

modulation

picofarad

= phosphor bronze

Phillips

PIN

PV
pk
PL
PLO
PM
PNP

P/O
POLY
PORC
POS

POSN
POT
p-p
PP

PPM

PREAMPL
PRF

PRA
ps
PT
PTM
PWM
PWV
RC
RECT

REG

. REPL

RFi

RH
RLC

RMO

RND
ROM
R&P

SCR

SE

SECT
SEMICON
SHF

SI

SIL

SL

SNR
SPDT

SPG
SR
SPST

ssB
8sT
STL
sQ
SWR
SYNC

TA
TC

TD

n

"

positive-intrinsic~
negative

peak inverse voitage
peak

phase iock

phase lock oscillator

= phase moduiation

positive-negative-
positive

= part of
= polystyrene

porceiain

positive; position(s)
(used in parts hst)
position
potentiometer
peak-to-peak
peak-to-peak (used in
parts list)
pulse-position
modulation
preamplifier
pulse-repetition
trequency

pulse repetition rate

= picosecond

point

pulse-time modulation
pulse-width modulation
peak working voltage

= resistance capacitance

rectifier
reference
regulated

= replaceable

radio frequency

radio frequency
interference

round head; right hand
resistance-inductance-
capacitance

rack mount only
root-mean-square
round

read-only memory

= rack and panel

reverse working voltage
scattering parameter
second (time)
second (plane angle)}
slow-blow (fuse (used
in parts hst}

silicon controlled
rectifier; screw
selenium

sections
semiconductor
supertugh frequency
silicon

silver

shde

signal-to-noise ratio
single-pole, double
throw

spring

sphit ring
single-pole, single-
throw

single sideband
stainless steel

steel

square
standing-wave ratio
synchronize

timeao (slow-blow fuse)
tantalum
temperature
compensating

time delay

TERM
TFT
TGL
THO
THRU

TOL
TRIM
TSTR
TTL

TV
VI
TWT
u

UF

UHF
UNREG
v

VA

Vac
VAR
vCO

Vdc
vDCW

V(F)
VFO

VHF

VSWR

V1O
VTVM
V(X)

W/
WV
Ww
W/O
YIG
Zo

Al abbreviations n

terminal

thin-film transistor
toggle

thread

through

titantum

tolerance

= trimmer
= transistor

transistor-transistor
logic
television

= television interference

traveling wave tube
micro (10 *) {used in
parts list)

microfarad {(used in
parts list)

ultrahigh frequency
unregulated

volt

voltampere

volts ac

vanable
voltage-controlled
oscillator

volts dc

volts dc, working (used
in parts fist)

volts, filtered
variable-frequency
oscillator

very-high frequency
volts peak

Volts peak-to-peak
volts rms

voltage standing wave
ratio ’
voltage-tuned oscillator
vacuum-tube voltmeter
volts, switched

watt

with

working inverse voltage
wirewound

without
yttrium-iron-garnet
characteristic
impedance

NOTE

the parts Dst

will be in upper case

MULTIPLIERS

Abbreviation

@ «TDOFEIoaPFxTO

Prefix Multiple
tera 107
giga 10¢
mega 100
kilo 10¢
deka 10
deci 10
centi 10
milli 107
micro 0=t
nano 10-¢
ptco 10-'¢
femto 10
atto 10
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Mode! 5359A
Replaceable Parts

Table 6-2. Replaceable Parts

HP Part ioti Mir
Reference V| Qty Description Mfr Part Number
Designation Number Code
Al 05837060004 | 0 1 POWER 8UPPLY, MOTHER BOARD 28480 0537060001
A1Ct 01802800 4 2 CAPACITOR=FXD ,01F+7S=10X 40VOC AL 56289 32DR103Go40BB2A
ALc2 0180=2799 [+ 2 CAPACITOR=FXD ,017F+75=10% 20VDC AL 28480 01802799
Aycs 01802799 0 CAPACITOR=FXD ,017F+75=10% 20VDC AL 28480 01802799
AtcCa 01802800 4 CaPACITORFXD ,01Fe7S=10% 4OVOC AL S6289 32DR103G040BB2A
AJt 12810493 9 1 CONNECTORPC EDGE 6=CONT/ROW 2eR0OnS 28480 12510493
ALKy 0490=0908 6 1 RELAY 4C 24VDC=COIL SA 118VAC 28480 04900908
AqR1Y 07570435 0 3 RESISTOR 3,92K 1X ,125% F TCE(0e=100 2usSye Cdnl/8aT0u3921aF
AtR2 07870283 [} 23 RESISTOR 2K 1X ,125W F TCm0ee100 2uS4s Cl4ul/BeT0e200iaF
AIR3 07570283 [] RESISTOR 2K 1% ,125W F TCs0+e100 24546 Clel/BeT0m200aF
ALRY 0787«0438 4] RESISTOR 3,92x 1X ,125# F TCEO+=100 24S4e Clwl/B8eT0u3921aF
ALXAS 12511368 [} CONNECTORaPC EDGE 22«CONT/ROW 2<ROWS 28480 1251e!368
ALxA? 125100472 8 1 28480 125100472
ALXAS 1251-203% 9 2 CONNECTOR«PC EDGE 15=CONY/ROW 2e«ROWS 28480 12512038
ALXAS9 125102038 9 CONNECTOR=PC EOGE 15«CONT/RON 24RONS 28480 125122035
AtxKy 049020907 H 1 80CKETeRLY 15=CONT DIP=SLOR 28480 0490=0907
A1 MISCELLANEDUS

03800336 1 13 S8PACER®RVTeON ,312eINelG ,152~INe]D 00000 ORDER BY DESCRIPTION

1530=1098 4 4 CLEVIS 0,070«IN w 8LT1 0,45deIN PIN CTR 00000 ORDER BY DESCRIPTION

7120=4163 7 1 LABEL=WARNING ,S5eINenD isINalLG AL 28480 71204163

0490=0881 0 1 RELAY RETAINER 887 28480 0490=0861
A2 053%9=60002 | & 1 MAIN MOTHERBOARD 28480 05359=60002
A2J1 12000519 3 SOCKET=IC 16=CONT DIP=SLOR 28480 12000519
A2XA9A 12512026 8 30 CONNECTOR=PC EDGE 18=CONT/ROW 2aROWS 284890 1251=202¢6
A2XA98 12512026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2=ROWS 28480 1251=202¢s
A2XAL10A 1251=2026 8 CONNECTOR=PC EDGE $B=CONT/ROW 2=ROWS 28480 1251=202¢
A2xA10B 1251=2026 8 CONNECYOR@PC EDGE 18=CONT/ROW 2eROWS 28480 1251=2026
A2xAy1A 12351=2026 8 CONNECTOR=PC EDGE 18eCONT/ROW 2eROWS 28480 12512028
Agxdyys 12%1=202¢ -] CONNECTORPC EDGE 182CONT/RON 2«ROWS 28489 1251=2026
A2xAL24 12512026 8 CONNECTOR=PC EDGE 18=CONT/ROW 2«ROWS 28480 1251e2020
A2XxA128 12812028 L} CONNECTOR=PC EDGE 18«CONT/ROW 2=ROWY 28480 12512026
A2XA13A 12512026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2eRONS 28480 12851%2026
A2xA138 1251=2026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2eRONWS 28480 1251«2028
A2XAL4A 12%1=2026 8 CONNECTOR=PC EDGE 18=CONT/ROW 2=ROWS 28480 1251%202¢
A2xAius 12512026 8 CONNECTORePC EDGE 18CONT/ROWN 2eROWS 28480 {25i=2026
A2XAISA 12512020 8 CONNECTORaPC EDGE 184CONT/ROW 24ROWS 28480 1251«2028
A2xA1ss 12512026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2eRONS 28480 1251=202¢
A2XA16A 1251=1365 [] 3 CONNECTORePC EDGE 22«CONT/ROW 2-ROWS 28480 1251=1385
ARXAL68 12511365 [ CONNECTOR=PC EOGE 22«CONT/ROA 22ROWS 28480 1251=1365
A2XALTA 12512026 a8 CONNECTORePC EDGE 18«CONT/ROWN 2eR0OWS 28480 12812026
A2XALTB 12512026 8 CONNECTORPC EDGE 18«CONT/ROw 2e=R0OWS 28480 12%51=202¢6
AXAL8A 1251=202¢6 8 CONNECTORaPC EDGE 18eCONT/ROW 24ROWS 28480 1251=2026
A2xA148 12512026 ] CONNECYORaPC EDGE 18eCONT/ROn 2#R0nS 28480 12512026
A2XAL9A 12512026 8 CONNECTOR=PC EDGE 18=CONT/RON 2«ROWS 28480 1251=2026
A2XA198 1251e2026 ] CONNECTOR=PC EDGE 18eCONT/RON 24ROWS 28480 1251m=2026
A2xA204A 1281=2026 8 CONNECTORaPC EDGE §18=CONT/ROW 2«ROWS 28480 1251=20206
A2xA208 12512026 ] CONNECTOR=PC EDGE 18«CONT/ROW 2=ROWS 28480 1251=2026
A2xA214A 12812026 8 CONNECTOR=PC EDGE 18wCONT/ROW 2«ROWS 28480 12%1=202¢
A2xhAe1m 12812026 ] CONNECTOR=PC EDGE 18«CONT/ROW 2=ROWS 28480 1251=202¢6
A2XA22A 12%122026 8 CONNECTOR=PC EDGE {8«CONT/ROW 20RDWS 28480 12512026
A2xA228 12%1=2026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2=RONS 28480 1251=20206
A2xA23A 1251=2026 8 CONNECTOR=PC EDGE 18«CONT/ROW 2eR0OWS 28480 12512026
A2xA238 12512026 8 CONNECTOR=PC EDGE 18«CONT/ROW 22ROWS 28480 1251=2026
A2XA24A 1251=2026 8 CONNECTOR=PC EDGE 18~{ONT/ROW 2=ROWS 28480 1251=2026
A2XA248 12512026 8 CONNECTORePC EDGE 18«CONT/RON 2=ROWS 28480 12S5i=202¢8
A3 NOT ASSIGNED
AY NOT ASSIGNED
As 05370=60005 | & t HP=1B CONVERTER 28480 0537060005
ASJY 12000819 3 SOCKETeIC 16=CONT DIP=SLOR 28480 120000519
ASJ2 1200=0%1¢ 3 SOCKETeIC 16=CONY DIP=BLOR 28480 1200=0519
ASJ3 1281+3283 1 1 CONNECTOR 24ePIN F MICRORIBBON 28480 12S1=3283

V Check Digit See introduction to this section for ordering information




Table 6-2. Replaceable Parts

Model 5359A
Replaceable Parts

Reference HP Part e Mfr
elerenc v| Qty Description Mfr Part Number
Designation Number Code
AS31 31011973 7 2 SWITCH=8L 7=1A=NS DIP=SLIDE=ASSY ,14 28489 31011973
AS MISCELLANEOUS
0380=0643 3 F STANDOFFeMETRIC LONG 8TUD MOUNT FOR CONN 28480 0380=0643
1200=0485 2 1 SKkT=1C,14 PINy PC MYGtr RY AGL1 CONT 28480 1200=048%
15301098 4 CLEVIS 0,070=IN w SLTE 0,454eIN PIN CTR 00000 ORDER BY DESCRIPTION
21900017 4 H WASHER=LK HLCL NO, 8 ,16B8«IN=]D 28480 21900017
Ao 05370=60006 | § 1 POWER SUPPLY CONTROL 28480 05370=60006
AsCt 01800491 5 47 CAPACITORFXD 10UF¥e20pX 25VDC T4 28480 0180=0491
AsC2 01800491 L CAPACITORFXD 10UFem20% 25VDC TA 28480 01800491
A6l 01800491 5 CAPACITORSFXD j0UFem20% 25VDC TA 28480 018000491
AsCy 0180=0401 s CAPACITOReFXD 10UF+=20% 25vDC T4 28480 0180=049}
AsCS 01602208 4 7 CAPACITOR=FXD 330PF +eSX 300VDC MICA 28480 0160=2208
AsCe 0160=2208 é CAPACITOR«FXD 330PF 4aS% 300VOC MICA 28480 0160e2208
AeC7 01602208 4 CAPACITORAFXD 3I30PF +-5% 300VDC ™MICA 28480 01602208
AeC8 016022208 “ CAPACITOReFXD 330PF +eS5X 300VDC MICA 28480 016022208
AsCRY 1902«0522 L) 4 DIODE-ZNR INS34YB &V 5X POeSw IRs1UA 04713 1NS3408
AGCR2 19020522 [] DIODE=ZINR {NS340B &V SX PDuSW IR®jUA 04713 I1NS3408
AeCR3 19020632 9 2 DIODEZNR INS3548 17V SX PDeSw TCms7SX 04713 {N53548
A6CRY 19020632 9 DIDDE=ZNR {N5354B 17V 5% POmSw TCse735% 04713 1N53548
ASCRS 19020074 3 2 DIODE=ZNR 7,15V 5% DOa? PD® 4N TCme, 047X 284890 190220074
AbCRe 19020074 3 DIODE=ZNR 7,15V SX D07 PD® 4n TCme 047X 28480 19020074
A6CRY 19620783 1 2 DIODEwZNR 6,2V 5X DOwiS PDBIw TC®e 066X 28480 190250783
AoCRS 19020783 1 DIODEwZINR 16,2V 5X DOeiS PDsiw TCE4 066X 28480 19020783
AsDS1 1990«0620 4 9 LED=VISIBLE LUMaINTEIMCD IFB20MAeMAX 28480 5084=4584, BENT LEADS
AeD82 19900620 0 LEDeVISIBLE LUMaINTSIMCD IFE20MAaMAX 284890 $084e4584, BENT LEADS
A6DS3 1990e0620 [+ LEDVISIBLE LUMaINTRIMCD IPB20MAuMAX 28480 508424584, BENT LEADS
AoDSuY 199000620 0 LED=YISIBLE LyMeINTBIMCD IFS20MAeMAX 28480 S08u4edSB8y, BENT LEADS
AsFy 2110a0423 8 3 FUSE 1,54 125v FAST=BLOD ,281X,093 28480 211020423
AsF2 2110=0454 S 2 PUSE 74 125V FASTeBLO ,281x,093 28480 21100454
AsF3 2110=04%4 5 FUSE 7A 125V FASTeBLO ,281%,093 28480 2110=04%4
LL1L 2110w0423 8 FUSE 1,54 125y FAST=BLO ,281X,093 28u8o 21100423
AeQt 185320036 2 11 TRANSISTOR PNP 81 POm3{OMN FTm2S0MHZ 28480 1853=0036
AbQ2 1854=0215% 1 22 TRANSISTOR NPN 8@ PDOm3ISoMy FTE300MWZ 04713 SPS 3oit
AsQ3 1854e0215 1 TRANSISTOR NPN 8] PD®3SOMw FTE300MMZ 04713 8PS 364t
AoQy 18530036 2 TRANSISTOR PNP 81 POa3ioMw FTw2S0MHZ 28480 1853=0038
A6R1Y 08112490 7 2 RESISTOR ,1 3X SW Pw TCmQe+eSO 28480 0811=2490
AsR2 0811=2490 7 RESISTOR 1 3% SW PW TCw0¢=50 28480 0811e2490
AbR3 08113475 ¢ 2 RESISTOR .4 1X 3w PW TC=0+e90 28480 081123479
AgRY 08113475 0 RESISTOR o4 1X 3w Pw TCmOe=90 28480 08lle34rs
ASRS 07S7=0280 3 123 RESISTOR 1k 1% ,128W F TCa0+=100 24846 Cuml/B8aT0=1001eF
AbRS 0757=0280 3 RESISTOR 1IN 1X ,125n F TCw0e=100 24Sus Clhel/BeT0=1001wF
ASR7 0698=3444 1 < RESISTOR 316 X ,125W F TCm0¢=100 2uS54s Cdmi/BaTOn31pRaF
AbRS 0698«3444 1 RESISTOR 3t6 tX ,125w F TCmOe=100 2uS4e Cimi/8eT0u3 i oR=F
AbR9 06983258 S 1 RESISTOR 5,36K 1X ,125W F TCe0+el00 24548 Clml/B8eT0w5361=F
A6RIO 0757e0442 9 S3 RESISTOR 10K 1X ,125W F TCEO+=100 24846 Ciw{/BmT0n}002=F
AbRI1 07570280 3 RESISYOR 1K 1% ,125% F TCE0ewi00 24846 C4el/8eT0el(01aF
A6R12 069843279 0 1 RESISTOR 4,99% 1Xx ,125W F TCm0+=3100 243846 Clml/BuT(ed99ieF
ApR1Y 0757=0280 3 RESISTOR (K 1Xx ,12%W F TCmOe+mi00 24546 Cldwi/BeT(mi00lnF
AbR14 0757=0438 3 9 RESISTOR S,11K 1X 125w F TCRO+=100 24840 Cdml/BuT0eS111aF
AbR1S 0757=0283 ] RESISTOR 2K {X ,i12%W F TCa0+e100 24546 Cdel/8uT0wg00]aF
AeR1S 075T=0442 9 RESISTOR 10K 1% ,125Ww F TCs0+2100 24546 Cdm]/BeTO0=]002F
AbR1T 0757=0280 3 RESISTOR 1K 31X ,125w F TCm0e=100 24546 CUw1/8eT0el0inF
AsR18 0757=0283 6 RESISTOR 2K 1X ,125W F TCs0¢e100 2usue Clm1/8eT0e200i=F
A6R19 07570280 3 RESISTOR 1K 1% ,125W F TCmOe~100 24546 Clel/8aT0m100aF
AsR20 07570440 3 3 RESISBTOR 15K 1X ,125W F TCe0+=100 24546 Cuml/BeTimyS02aF
AsR2: 07570283 ] RESISTOR 2K 1X ,125W F TCs0eefO0 2484 Clwl/BuT(u2001=F
AsR22 07570280 3 RESISTOR 1K 1% ,12%w F TC=0+=i00 2454 Clal/BuTOmul00]alF
AbR23 08111219 ] 2 RESISTOR 250 SX 3In Pk TCm0+=20 28480 08131219
AoR24 0814=1219 ) RESISTOR 250 SX 3w PW TCeo+e20 28480 0811ei219
AbUt 18200477 ) 7 Ic OP AMP BeDIPepP 27044 LM3O1AN
Asu2 18200477 ) IC OP AMP B8eDIPwP 27014 LMIO1AN
A6U3 18200477 [] I OP AMP Be«D]Pep 27044 LM3O1AN
Abud 1820=0477 ) I1¢ OP AMP 8eDIPep 27014 LM301AN
AoUS 1826=0316 4 2 IC REF AMPL To0e5 27084 LHOOT0=1n
A6 MISCELLANEOUS
03600535 0 8¢ TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
5000=9043 L] 4 PINgP,C, BOARD EXTRACTOR 28480 €000=9043
50406843 2 4 EXTRACTOR, P,.C, BOARD 28480 S040e06843

\/ Check Digit

See introduction to this section for ordering information
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts

ference HP Part .. Mfr
Referenc V| Qty Description Mfr Part Number
Designation Number Code
AY 05370=40007 | & 1 OSCILLATOR POWER SUPPLY 'USED IN OPT. 001 28480 05370260007
ATCH 01600128 3 H CAPACITORFXD 2,2UF +e20% SQVDC CER 28480 0160=0128
A7C2 01802730 9 1 CAPACITORFXD 1700UF+75+10% 30VOC AL 28480 01802730
A7C3 01600576 S s CAPACITOReFXD ,1UF +=20% SOVDC CER 28480 016000576
ATCY 016020576 s CAPACITOR=FXD ,1UF +«20X%X SOVOC CER 28480 01600578
ATCS 0180e1TUb 5 [} CAPACITOR=FXD 1SUFe=i0X 20VDC TA 56289 1500156x902082
ATCRY 19010366 4 1 O100E=Fw BRDG 4ooQV 1A 28480 1901=0366
ATCR2 19010028 s 1 OIODE=PWR RECT 400V 750Ma DOw29 28480 19010028
ATCR3 19023172 8 1 DIODE=ZNR {1V 2% D0=7 POs, 4w TCuwe 062X 28480 1902=3172
ATFS 2110=0423 8 FUSE 1,SA 125y FAST=BLO ,281X,09% 28480 2110=0423
ATQ1 18540071 k4 { TRANSISTOR NPN 81 PD®300MA FTB2Q0MKHZ 28480 18%4m007)
ATRL 07%7e0420 3 H RESISTOR 750 1X 125w F TCEQe=iO0 24s4de Cldel/8eT0=75aF
ATR2 07870726 2 ! RESISTOR 51t 11X ,25W F TCm0+=100 27167 CS5=i/4eT0eS||Raf
Arus 1826=0147 |9 2 | 1c 7812 v RGLYA 04713 | wmcrerace
A7 MISCELLANEOUS
036000538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
2360=0058% 1 L SCREWMACH 6232 ,188eINelG BOG=HD=SLTY 00000 ORDER BY DESCRIPTION
2420-0014 0 ] NUTwHEX@DBLBCHAM 6u32aTHD ,125eINeTHK 00000 ORDER BY DESCRIPTION
80009043 [] PINIP,C, BOARD EXTRACTOR 28480 $000e9043
S040=6843 2 ExTRACTOR, P,C, BOARD 28480 04006843
L1} 05370=60008 | 7 t FREQUENCY BUFFER 28480 0537060008
A8CH 01602088 9 10 CAPACITORFXD ,01UF +80=20X 100vDC CER 28480 01602055
AsC2 01603877 $ 7 CAPACITOR=PXD 100PF +¢e20X% 200VDC CER 28480 0160=3877
ASCS 0160=3879 7 219 CAPACITOR=FXD ,0i1UF +=20% 100VDC CER 28480 0160=3879
AsC4 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
AscS 01603879 7 CAPACITOR=FXD ,01UF +«20% 100VDC CER 28480 01603879
AsCe 0160-3879 7 CAPACIYOR=FXD ,0iUF +=20X% 100VOC CER 28480 01603879
A8C? 0140=-0234 0 2 CAPACITOR=FXD 500PF salx 300VDC ¥ICA 72138 DMISFSO1FO300wWyYIC
Asce 0140e0234 0 CAPACITOR«FXD SOOPF se1X 300VOC MICA 72136 DMISFSO1FO300WVIC
ABCS 01603879 ? CAPACITORSFXD ,01UF ee2uX% 100V0C CER 28480 0160=3879
A8C10 01603879 7 CAPACITORFXD ,0{UF +=20% 100V0C CER 28480 01603879
LLIABY 0160=2236 L} 1 CAPACITOR=FXD 1PF o= ,23PF S00vDC CER 28480 01602236
AsC12 0160=3878 ] EH CAPACITOR=FXD 1000PF +w2C¥ 100VDC CER 28480 1146023878
AsC13 0160=3879 ? CAPACITOR«FXD ,01UF +=20X 100VOC CER 28480 0160=3879
AsC14 01603879 7 CAPACITOR=FXD ,01UF +«20% 100vV0C CER 28480 01603879
ABC1S 01603046 0 4 CAPACITORFXD 2%0PF e=1X 100vDC VICA 28480 0160=3048
ABC1S 0180a0491 5 CAPACITORFXD 10UFse20% 25VDC TA 28480 0180=0491
A8CtY 01800491 5 CAPACITOR«FXD 10uUF+=20X 25V0C TA 28480 0180=049}
AsCia 0160=387¢ ? CAPACITOR«FXD ,01UF +=20% 100vDC CER 28480 0160=3879
AsCi9 0160e2240 4 ! CAPACITOR=FXD 2PF +w,25PF So0OVOC CER 28480 0160=2240
ABC20 01602197 0 H CAPACITOR=FXD j{0PF +e5X 300VDC MICA 28480 01602197
AsC21 0160=3046 0 CAPACITOR=FXD 250PF +=1X j00VDC MICA 28480 0160=3046
AsC22 01603046 0 CAPACITOR=FXD 250PF ¢=1X 100VDC MICA 28480 0160=3048
AsC23 01403879 7 CAPACITORFXD ,01UF +«20% 100VDC CER 28480 0160=3879
AsCay 01800491 s CAPACITOR=FXD {OUFew20X 25VDC TA 28480 0180m0491
Asc2s 01603878 7 CAPACITOReFXD ,01UF ¢=20% 100YDC CER 28480 0160=3879
ABC2s 0160=2197 0 CAPACITOR=FXD 10PF +eSX 300VDC MICA 28480 0160=2197
ABCRY 19010538 9 3 DIODE=SCHOTTKY 284890 19010535
ABCR2 19010040 1 21 DIODE=SWITCHING 30v SOMA 2NS8 DOe3S 28480 1901=0040
A8DSH 1690=0620 0 LED=VISIBLE LUMaINTBIMED 1FE20MA=MAX 28480 5084=4S84, BENT LEADS
AsLt 9100=0348 H s COIL=MLD 1UM 1X Qo8O0 ,155DX,375(GeNOM 28480 91000348
AgL2 9100=0348 2 COIL=MLD 1UW 1X GuS0 ,155DX,375LGeNOM 28480 91000348
ALl 9100=0348 2 CoIL=MLD 1UM 1X GBS0 ,15%5DX,375{GeNOM 28480 91000348
LLIN 91000348 2 COIL=MLD jUM 1X QuE0 ,1550X,375LG=NOM 28480 91000348
ASLS 9100=1788 & 42 CHOKE=WIDE BAND IMAX®680 OWM3 180 MMZ 02114 VK200 20748
ABLS 91001788 [} CHOKE=WIDE BAND ZMAX®ABO OMMP 180 MMl 02114 VK200 20/48
A8Q1 1884=0215 1 TRANSISYOR NPN 81 PDa3S0OMa FTe300MNZ 04713 SP8 3811
A8Q2 18840215 1 TRANSISTOR NPN 81 PDa350My FTw300MMZ 0413 $P§ 3611
A8Q3 18840009 1 H TRANSISTOR NPN 2NT709 SI TOe=18 PDa300OMw 28480 18540009
AsQy 18%4=0215 1 TRANSISTOR NPN 81 PD83SOMN FTE300MHZ 04713 sPS 3611
AsQs 1854=021% 1 TRANSISTOR NPN 81 PDa3SOMW FTS30UMHZ 04713 SPS 3611
ABQS 185320036 2 TRANSISTOR PNP 8I PDe3I{OMm FTE2SOMWZ 28480 18530038
A8Q7 18540216 1 TRANSISTOR NPN 81 PDs3S0oMw FTm300MHZ 04743 3P8 3611
ASQS 18530038 2 TRANSISTOR PNP S] PDm310Mw FTw250MHZ 28480 1853=0038
ABR1 18100080 ) ] NETWORKeRES B«PINeSIP ,125«PIN=8PCG 28480 18100080
A8R2 07%7«0413 4 1 RESISTOR 392 1X ,125wW F TCw0¢si00 2454s Clel /8T (Qu3G2RaF
ABR3 1810=0080 ] NETWORKeRES BaPINeSIP ,125«PINeSPCG 28480 1810=0080
ABRY 0787=1093 8 4 RESISTOR 3K tX ,12%W F TCu0+e100 24846 Cdm1/B8eT0e3001F
ASRS 06983443 0 1 RESISTOR 287 1X ,125W F TCsm0+=100 24546 Cdml/8aT=287RafF
V Check Digit

See introduction to this section for ordering information




Table 6-3. Replaceable Parts

Model 5359A
Replaceable Parts

Reference HP Part i Mfr
ererenc V| Qty Description Mfr Part Number
Designation Number Code
ABRS 07570280 3 RESISTOR 1K 1% ,125K F TCu04»100 20546 | C4al/BeTOm1001eF
A8RY 181020080 6 NETWORKaRES BaPINeSIP ,12%PIN=8PCG 28480 181020080
ABRS 06983437 2 39 RESISTOR 133 1X ,125w F TC®0ee100 24546 | Cuei/B8aTO={33ReF
ABRY 07570394 0 24 RESISTOR 51,1 1% ,1254 F TCW0+e100 24846 C4at/B8eT0s5IR1F
ABR10 181020080 6 NETHORKRES BaPIN=81P ,125=PIN=SPCG 28480 181020080
ABR1Y 0787e0442 |9 RESISTOR 10K 1% ,12Sw F TC®0e=100 24846 C4=1/8nT0m10020F
A8R12 07570442 9 RESISTOR 10K 1% ,125W F TCEO+=100 24548 Ciwi/BeT0e]002=F
A8R13 0757=0280 3 RESISTOR 1K IX 1250 F TCEO4e100 24546 Cu=1/8eT0=1001eF
ABR14 075720442 9 RESISTOR 10K 1% ,125# F TC®0+e100 24846 Cdal/BeT0e1002eF
A8R1S 07%7=0280 3 RESISTOR K 1X ,125k F TCa0e=100 24846 Cim1/8mT0e1001oF
A8R16 07570346 2 3 RESISTOR 10 1% ,125# F TCm04e100 24546 Cdmi/B8aT0=10R0=F
ABRYLT 07570280 3 RESISTOR 1K 1X ,125h F TCe04=100 24546 | C4a1/BeT0e1001aF
18R18 07570280 3 RESISTOR 1K 1X ,125H F TCE0+e100 20546 | Cuwi/BeT0e1001aF
A8R19 n7§7-0442 |9 RESISTOR 10K 1X 125w F TCR0+=100 20546 | C4e1/BeT0e10020F
ABR20 078720280 3 RESISTOR 1K 1X 125w F TCm04=100 20846 Cdui/BaTOm]00]aF
ABR21 07570280 3 RESISTOR {K 1% ,125W F TCx04=100 24546 Clel/BaT0e1001aF
a8R22 181020080 6 NETHORKeRES BPINwSIP ,125«PINeSPCG 28480 18100080
AU 162020803 2 10 Ic GATE ECL OReNOR TPL 04713 MC1030SP
Asu2 18200803 2 Ic GATE ECL OReNOR TPL 04713 ME1010SP
Asy3 18200802 1 s I¢ GATE ECL NOR QUAD 2=INP 04713 MC10102P
ABUL 182040803 2 Ic GATE ECL OReNOR TPL 04743 MC10105P
a8ys 1820=1224 3 4 Ic RCVR ECL LINE RCVR TPL 2-INP 04713 MC10216P
Asub 1820e1224 3 I¢ RCVR ECL LINE RCVR TPL 2eINP 04713 MC10216P
A8 MISCELLANEOUS
0360205358 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
£000=9043 6 PINIP,C, BOARD EXTRACTOR 28480 500029043
$040+6843 2 EXTRACTOR, P,C, BOARD 28480 5040=6843
A9 n5370-60009 | & t PROCESSOR 28480 05370%60009
A9y 016043879 7 CAPACITOR=FXD ,01UF 4=20% 100vDC CER 28480 0160=3879
A9C2 0160=3879 7 CAPACITORSEXD ,01UF +=20% 100vDC CER 28480 01603879
A9C3 01603879 7 CAPACITORSEXD ,01UF +=20X 100vDC CER 28480 0160=3879
A9CY 01603879 7 CAPACITOR=FXD ,0JUF #=20% 100yDC CER 28480 01603879
A9CS 0160=3879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 0160=3879
A9Cs 01603879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 01603879
A9C7 n1603879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 016023879
A9ca 0160=3879 7 CAPACITOR=FXD ,01UF 420X 100VDC CER 28480 01603879
A9C9 01603879 7 CAPACITOR-FXD ,01UF +220% 100VDC CER 28480 01603879
a9c10 01603879 7 CAPACITOREXD ,01UF +=20% 100VDE CER 28480 01603879
A9C1 1 01800106 9 1 CAPACITOR=FXD 60UF#=20% 6VDC TA 56289 150D606X000682
a9C12 0160-368) 3 2 | CAPACITORFXD 6BPF +e10% 200VDC CER 28480 0160=3851
A9C13 018020106 9 CAPACITOR=FXD 60UF+=20% &vOC TA 56289 150D606X000682
A9C14 01603879 7 CAPACITORFXD ,01UF 4=20% 100VDC CER 28480 0160=3879
A9C1S 01602743 2 4 CAPACITOR=FXD 33PF +e10% 200vDC CER 28480 0160=2743
A9C16 0160-3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
A9C17 01603681 3 CAPACITOR=FXD &8PF ¢=10X% 200VDC CER 28480 0160=3851
A9C18 0160=3879 ? CAPACITORPXD ,01UF #=20% 100yDC CER 28480 0160=3879
A9C19 0160=2743 2 CAPACITOR=FXD 33PF ¢=10% 200VDC CER 28480 016022743
A9CRY 190120040 1 DTODE=SWITCHING 30V SOMA 2NS D0=3S 28480 19010040
A9t 91001788 6 CHOKE=WIDE BAND ZMAXE680 ONMMD 180 MHZ 02114 VK200 20/48
4901 185420560 9 1 TRANSISTOR NPN 81 DARL PDw310MW 04713 8P36740
AGR{ 1810=0164 7 10 NETWORK=RES 9aPINeSIP ,15-PIN=SPCG 28480 181000164
A9R2 181020164 7 NETHORK=RES 9<PINeSIP ,15-PINeSPCG 28480 1810=0164
A9R3 1810=0164 ? NETHORKRES 9«PINaSIP ,15=PIN=5SPCG 28480 18100164
A9RY 0698+7208 0 8 RESISTOR 51,1 1% 054 F TC#0+e100 2usds C3=1/8eT00=51R1aG
A9RS 06987252 ? s RESISTOR 4,64K 1% ,0SW ¥ TCuOe=100 20546 | C3=1/B=TO=db41e6
A9R6 1810.0164 7 NETWORK=RES 94PIN=8IP ,1S=PIN=SPCG 28480 181000164
A9RTY 06987246 |9 t RESISTOR 2,61K IX ,05W F TCRO¢=100 24548 C3=1/8=T0=206116
4988 07870405 4 4 RESISTOR 162 1% ,125W F TCw0+=100 24846 Cunt/BuT0m]b2RF
A9R9 06987272 1 t RESISTOR 31,6K 1X 054 F TCe04=100 20546 ]| C3e1/8eT0e31624G
A9R10 06987252 |7 RESISTOR 4,b4K 1X ,054 F TCu04=100 26846 C3a1/8=T0e4bul=G
A9R1Y 0698-7236 |7 14 RESISTOR 1K 1% 03w F TCEQ+=100 24546 C3=1/8eT1021001=G
A9R12 16987248 1 2 RESISTOR 3,16K 1X ,05W F TCx04=100 20846 C3=1/80T023161=G
A9R13 0698=7248 1 RESISTOR 3,16K 1X ,08W F TCE0+100 24846 C3e1/8=T0=3161%G
A9R1Y 07570472 5 1 RESISTOR 200K 1X ,125K F TCE0+=100 2u54s CU=l/BuT0e2003wF
ASR1S 069847252 7 RESISTOR 4,64K {X ,08W F TCEO04=100 20546 | C3ml/BeTOslbUleG
A9R16 069827260 7 3 RESISTOR 10K 1% ,OSK F TCa04=100 245486 £3=1/827021002%G
A9R1Y 069827236 7 RESISTOR LK 1% ,05w F TCs0+e100 24846 C3=1/8=7021001=G
A9R18 06987260 7 RESISTOR 10K 1% .05k F TCa0+e100 24546 £321/8=T021002=6
49R19 06987236 7 RESISTOR 1K 1% ,05W F TCa0+=100 20848 C3m1/82T001001=6
49R20 06987252 b4 RESISTOR 4,64K 1% 054 F TCEO0+e100 20546 | C3=1/8=T0e4641e6
v Check Digit See introduction to this section for ordering information
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Model 5359A

Replaceable Parts

Table 6-3. Replaceable Parts

See introduction to this section for ordering information

HP Part e Vifr

Reference Vi Qty Description Mfr Part Number

Designation Number Code

A9R21 0698-7188 8 H RESISTOR 10 1X ,054 F TCmQewiod 24546 C3=i/8eT00e10R=G

A9R22 06987196 8 2 RESISTOR 21,5 (X ,05W F TC®0+wi00 2uS4e C3lel/8eT00uR|RSal

A9Rr23 069827238 ? RESISTOR IK iX ,05w F TCm(+e100 2usue Cle1/8=T0=1001=G

ASR24 0698.719¢ 8 RESISTOR 21.5 1X .05~ F TC20¢=100 24S4s C3=1/82T00a2iRSaG

AOR2S 06987236 k4 RESISTOR 1K 1X 05w F TCm0emi00 245de C3e1/8eT0=1001=6

A9R26 0498.7188 8 RESTISTOR 10 X ,05W F TCm0eai00 2454s C3ul/B8aT00ei0RG

ASR27 0698a72%2 7 RESISTOR 4,64K 1X ,0%% F TCa0e«f00 24%4de C3=1/8«T0eldblilet

A9p2s 0698=7236 7 RESISTOR 1K 1X ,0Sw F TCRO¢e100 24sde Cle1/8eT0=100leG

A9R29 069827236 k4 RESISTOR IK 1X ,05W F TCEO+al00 2484e Clel/8eT0=100ieG

ASR3O 06987260 7 RESISTOR 10K 1% ,05x F TCu0+e100 2us84des C3=1/8=T0+1002=6

A981 311011973 7 SNHITCHaSL TmiAeNS DIPeSLIDE«ASSY ,14 28480 3101=1973

A9U1 1820=108] 0 2 I¢ ORVR TTL BUS DRVR QUAD 1eINP 18324 NBT268B

Agu2 1820=1081 0 Ic DRVR TTL BUS DRVR QUAD {eINP 18324 N8T2e8

Aqus

A9UY 1820=4202 7 s Ic GATE TTL LS NAND TPL 3eINP 01295 SNTULSLON

A9US 181820138 8 3 Ic NMOS 1K RAM 8TAY 360uNS Je§ 04713 MCMEBALOL

A9ue 18201199 1 [} IC INV TTL LS HEX i=INP 01298 ANTULSO04UN

Au7 18201197 9 9 IC GATE TTL LS NAND QUAD 2eINP 61295 SNT4LB00N

ASus 18180135 8 Ic NMOS 1K RAM STAT 360=N§ 3=3 04713 MEMEBALOL

Aque 1820=1204 8 L] IC GATE TTL L8 NAND DUAL 4eINP 01295% SNT4L 320N

A9UL0 1818013% 8 ICc NMOS {K RAM STAT 360=MNS 3§ 04713 MCM6BALOL

ASU1Y 18201196 8 H Ic FF TTL L8 D=TYPE POSSEDGE~TRIG COM 0129% SNT4L81TuN

A9UL2 18201368 [ 3 Ic DRVR TYTL BUS DRVR HEX jeINP 01295 SNT4366N

A9UL3 181620409 ) b It 8256~5D 2%6=8IT PROM TTL 34371 HPROM=82%4e8D

A9U1LY 18201368 é IC DRVR TTL BUS DRVR WEX {=]NP 01295 ANTUI66N

ASU1LS 18201209 L} 1 Ic BFR YTL LS NAND QUAD 2eINP 0129% SNTULSIEN

ASule 18201368 (] Ic DRYR TYL BUS DRVR HEX {«]NP 01298 SNT4I6ON

AUty 18201199 1 Ic INV TTL L8 MEX 1eINP 01298 SNTUL04N

ASU1S 1820=1480 3 1 1¢ MICPROC NMDS 8=BIT 04713 MCe800L

AU19 18201804 S 1 It DRVR CLOCK DRVR 04T13 MPQbB4ER

ASu20 18201197 9 Ic GATE TTL LS NAND QUAD 2«INP 01298 SNT4LSOON

A9 MISCELLANEOUS

0360=0535% 0 TERMINAL TEST POINT PCB Q0000 QROER BY DESCRIPTION
04030189 2 24 ExTRACTOR=PC BOARD BLK POLYC 28480 Quol3=0189
1200=0473 8 3 80CKETeIC 16eCONY DIP DIPeSLOR 28480 1200=0473
1200=0474 9 1 SOCKET«IC 14eCONTY NIPaSLDR 28480 12000474
1200=0%%2 4 1 80CKET«IC 40=CONT DIP=8LDR 28480 120020552
12000568 9 13 SO0CKET=1C 24eCONT DIP=SLDR 28480 1200=056S
14800116 8 a4 PINeGRV ,062eINaDIA ,25«INeilG 8TL 28480 1080=0116

ALo NOT ASSIGNED

(381 05070=60011 | 9 1 DISPLAY INTERFACE 28480 08070=60011

AL1Ct 01603878 & CAPACITOR«FXD 1000PF +«20X 100VDC CER 28480 0160=3878

Agic2 01603879 7 CAPACIYOR=FXD ,0IUF ¢=20% 100VOC CER 28480 0160=3879

A11CY 016003878 L) CAPACITOR=FXD L000PF +=20% 100VDC CER 28480 0160=3878

A11C4 01603878 L) CAPACITORFXD 1000PF ¢=20X 100VDC CER 28480 0160=3878

Ag1c8 01603878 ] CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 01603878

At1Ce 01603878 [] CAPACITOR«FXD 1000PF +e20X 100VDC CER 28480 01603878

ALic? 01603878 [ CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 01603878

Ag1Ce 01603874 7 CAPACITORFXD ,01UF +a20Xx 100VDC CER 28480 0160=387¢

At1Co 0160=3879 1 CAPACITOR=FXD ,01UF s+e2nyx {00VDC CER 28480 0160=3879

At1c10 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160-3879

A11Cy1 0160=3879 1 CAPACITOR=PXD ,0i{UF ¢=20X 100VOC CER 28480 0160~3879

A11C12 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100vDC CER 28480 0160=3879

A11C13 01603879 ? CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 0160=3879

At1C1y 01603879 7 CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160=3879

A11c18 0160=3879 1 CAPACITOR=FXD ,01UP +e20X 100VDC CER 28480 0160=3879

ALiCie 01600574 $ CAPACITORFXD ,1UF ¢e20% SOVDC CER 28480 0160=057¢

411617 0180=0106 9 CAPACITOReFXD b60UFe=20% 6VDC TA 56289 1500606X000682

A11C18 0160=3879 7 CAPACIYORaFXD ,01UF +«20X 100VDC CER 28480 0160«3879

AL1C19 0180=0230 9 1 CaAPACITOR=FXD {UF¢=20X SOVOC TA 56289 1500105%X005042

Ar1C20 0180=i702 3 1 CAPACITOR=FXD 180UF+=20% 6VDC Ta 56289 1S0D187X0006RR

AL1dy 1200.081¢ 3 S0CKETeIC 169CONY DIPwSLOR 28480 1200=0519

A11J? 12000516 3 S0CKET=IC 16oCONTY DIPSLDR 28480 12000519

A13J3 1200=0549 3 80CKET=IC 16«CONT DIP=SLDR 28480 12000519

ALt 9100e1788 [ CHOKE=WIDE BAND ZMAXE680 OMMA 180 MM2 02114 VK200 20/48

At1L2 9100=3060 1 1 ColL/InDUCTOR 28480 9100=3060

AT1IL3 9100e1788 [ CHOKEawIDE BAND 2ZMAX®26B80 OWM3 180 MM2 011y VK200 20748

A1iay 1853=032¢ 3 16 TRANSISTOR PNP ST POmIW FTeSOMHZ 28480 188320328

A11Q2 1853=032¢6 3 TRANSISTOR PNP 81 POsiw FT8S0MNZ 28480 1853=032¢

A11Q3 185320326 3 TRANSISYOR PNP 81 PDmiWN PFTYSSOMH2 28480 18%3=0326

A1104 18530326 3 TRANSISTOR PNP 81 PDE{W FTsSOMN2 28480 18%3=0326

A1108 18530326 3 TRANSISTOR PNP 81 PDEIW FTRS0MAHZ 28480 18830326
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Table 6-2. Replaceable Parts

Model 5359A
Replaceable Parts

HP Part — Mfr

Reference VJ| Oty Description Mfr Part Number
Designation Number Code
A11Q6 18530326 3 TRANSISTOR PNP 8] PDwiW FTaSOMHZ 28480 1853=0326
AL1Q7 18530326 3 TRANSISTOR PNP SI POmiW FTsSOMHZ 28480 1853«032¢6
A11G8 185320326 3 TRANSISTOR PNP 81 POamiw FTaS50MNZ 28480 1853=0326
AL109 1853=0326 3 TRANSISTOR PNP 81 POsiW FTuSOMWZ 28480 18%3=0326
A11Q10 18530326 3 TRANSISTOR PNP 81 PDWiW FTaS(oMHZ 28480 18530326
A11Q41 18530324 3 TRANSISTOR PNP 81 PDsiw FTESOMHZ 28480 18530326
a11012 185320328 3 TRANSISTYOR PNP 31 POsiw FTSSOMHZ 28480 1853=032¢
A11013 18830326 3 TRANSISTOR PNP 8] POmiW FTaS0MMZ 28480 18853=0326
A11014 18530326 3 TRANSISTOR PNP 8] POmiw FTeSOMMZ 28480 18530326
A11Q1S 188320326 3 TRANSISTOR PNP 81 PDsiW FTeSOMWZ 28480 18830326
A11016 18530326 3 TRANSISTOR PNP 81 POmiw FTsSOMMZ 28480 1853=032¢
AL1Ry 06983435 0 12 RESTISTOR 38,3 {X ,125W F TCu04e{00 24546 Cldel/8eT0w3BRI=F
AtiR2 0698.34358 1] RESISTOR 38,3 {X 125w F 7TCu04=100 FH LY Clel/B8eT0n3gR]IeF
At1RY 0698=720% [} RESISTOR 51,1 1X ,05W F TCmO+=i00 24%4e C3el/8eT00wS{R1aG
AfIR4 06983435 0 RESTATOR 38,3 1X .125n F TCm0+=100 4846 Cdei/8eT(0n3AR3eF
ALLIRS 069843438 0 RESISTOR 38,3 1X ,125W F TCmOem100 24546 CUmi/B8=oT0e3BRIF
AL1RS 069827208 0 RESISTOR Si.1 1X 05w F TCwQ¢=i00 245848 Clui/BeT00e5iR =G
ALIRY 1810w0141 0 H NETWORKWRES 9-P!N-SIP +15wPINe3PCE 28480 18100141
At1RS 0698a7218 s 16 RESISTOR 178 1X ,0Sn F TCw0ewlO0 24846 Clwt/8sT0ai78ReG
AL {RY 06983438 0 RESISTOR 38,3 1x 125+ F TCm0+e=100 2u54e Cliel/BaT0u38R3uF
A{tR10 06983438 0 RESISTOR 38,3 1X ,12%4 F TCRO0+=100 24546 Clinl/8=T0a38RIuN
AfyRyy 06987205 0 RESISTOR Sfpel 1% o0%W F TCupemign 24546 C3»i/B8=Tp0=51R G
A{1R13 0698.343% 0 RESISTOR 38,3 1x 1250 F TCw0e=100 248546 Cdnl/82T0a38RIeF
AftR1Y 0698a7218 s RESISTOR 178 (X ,0Sw F TCw0e=iOo 24546 Cl=i/B8eT0u]78R=G
ALIR1Y 069823438 0 RESISTOR 38,3 1Xx ,125W F TC®0ee100 24846 Clet/B8eT0m3BRIF
ALIR1S 0698a720% 0 RESISTOR S1,1 IX ,05W F TCeu+aioo 24546 Clai/BaT00e51R G
AtiR1e 0698.7218 5 RESISTOR 178 (X ,05W F TCeQee{00 24846 Clal/BeT0a!78Rei
ALIRE? 069843435 0 RESISTOR 38,3 Ix (ie5W F TCm0eel100 24546 Cini/BuTOm3BRIF
ALiR18 06983438 0 RESISTOR 38,3 1X ,125K F TCu02e100 2u84s Cdul/BeT0e3BRIaF
ALIRL9 0698=720% 0 RESISTOR S1.1 1X ,05% F TCa0+=100 24548 C3e1/8eT00=51R1=G
AL1R20 06987218 S RESISTOR 178 {X ,08A F TCu0ewi00 2u%4s Cle1/8eT0el78ReC
Att1R21 06983435 0 RESISTOR 38,3 tX ,125W F TCaO#=100 24546 Cdm|/BoT0u3BR3ep
A{1RR2 06983435 0 RESISTOR 38,3 1X ,12%W F TCule=100 2454¢ Ciwl/BeT0w3B8RI=F
AL1ReY 0698-720% 0 RESISTOR St1,1 1X 054 F TCm0e=io00 2454¢ C3ai/BeT00=51R1=G
AL1R24 06987218 L1 RESISTOR 178 1X 08w F TCmO4=100 24%4e C3ei/8=T0~178R=§
AtiR2S 0698-720% '] RESISTOR S1.1 X 0Sw F TCa0+=100 24548 Cle{/B82T00aSiRixG
ALIR26 06987218 s RESISTOR 178 {X ,05W F 7Ce0¢ei00 24846 C3ei/8eT0e{78R~G
AL1R27 06987218 5 RESISTOR 178 (X 05w F TCmO+=t00 24546 C3e1/8eT0e1T8RG
AftR28 06987218 5 RESISTOR 178 1X 08N F TCmOew!0O 24548 C3e1/8=T0=1T78R=G
A11R29 1810014} 0 NETWORK=RES 9=PIN=SIP ,15.PIN=8SP(CG 28480 1810014y
Af1R30 0698.7218 5 RESISTOR 178 (X ,08n F TCeO¢ei00 24846 Clei{/8eT0el78Ra(
AL1R3) 0698a7218 S RESISTOR 178 1% ,05W F TCmOeallo 2us4e Clel/8e70=178R=G
A11R32 06987218 L] RESISTOR 178 1X ,0%W F TCe0e=100 2454s Clel/8T0=]T8ReG
A11R33 069827218 S RESISTOR 178 1X ,08W F TCu0+=100 2484s C3=1/8=T0e]T8R=G
A11R3Y 0698«7218 5 RESISTOR 178 1X ,05W F YTCm0+=100 24546 Clel/8eT0=i{78R=G
Af1R3S 06987218 H RESISTOR 178 1X 08K F TCmO+=100 2u%ub C3=1/8=T0=] 78R=G
AL1R3S 0698=7218 S RESISTOR 178 1X 08K F TCm0+=100 2484e C3=1/8aT0=]178ReG
A11RYY 06987218 L) RESISTOR 178 (X 05w F TCeO4=100 2484e Clei/8eT0e178R=G
AL1R3S 1810«0{76 1 5 NETWORKeRES Se«PIN=8IP ,1S5«PIN=SPLG 28480 181004176
AtiRYS 18100176 1 NETWORKwRES SaPINeSIP ,15aPINeSPCG 28480 18100178
AVIRGO 0757«0418 7 31 RESISTOR Sif §X ,125W F YCm0+=100 _2454¢ Cliel/B82T0uS 1 1Rar
AL1R4Y N698=3132 8 RESISTOR 2631 1% ,125W F TCEQe=100 24546 ClUei/B8aT(u2b10nF
ALIR42 075T=0469 2 RESISTOR 150K §{X ,125W F TCeO0¥={00 24546 Cdw1/8=T0w1503=F
AL1R43 07%87=0469 RESISTOR 150K 1X ,125W F TCEa0+=100 24S4¢ Cldal/B8eT0mi503=f
AL1UL 18200799 5 [] Ic DORVR TTL NAND OUAL 2eINP 01298% INTS4SeBP
AL1U2 1816«1039 9 3 IC ROM 28480 18161039
ALius 18200799 g IC DRVR TTL NAND DUAL 1-INP 01298 SN754528P
A11u4 18161039 9 IC ROM 28480 18161039
AL11US 1820=0468 s 2 Ic OCOR TTIL BCO=TOaDEC 4eTOwiOw_INE 01298 SNT4USN
ALtUS 18200799 S IC DRVR TTL NAND DUAL 2-INP 0129% INTS4S2BP
ALqu? 18161039 9 IC ROM 28480 1816e1039
AL1U8 18200799 5 Ic DRVR TTL NAND DUAL 2=INP 0128% SN7S4S28BP
AL1U9 1820=1888 H 3 I¢C RGYR YTL LS DeTYPE QUAD 27014 DMT4ULSITIN
AL1uto 18200799 5 I¢ DRVR TTL NAND DUAL R2eINP 01295 SN754528P
ALgU1t 1820=1428 9 b I¢ MUXR/DATASEL TTL LS 2«TQei=| INE QUAD 01298 SNT4L8156N
AL1Ug2 18200799 5 1¢ ORVR TTL NAND DUAL 2=INP 01299 SN7S54528P
Atquts 18201388 H IC RGTR TTL LS DeTYPE QUAD 27044 DMT4L8173IN
ALtute 1820=0468 ] 1¢ DCDR TTL BCDsTOwDEC 4wTOwiO=| INE 0129% SNTU4SN
AL1ULs 1820«1204 9 IC GATE TTL LS NAND DUAL 4=INP 01298 ANT4LO2ON
Afiute 1820~1207 H 4 IC GATE TTL L8 NAND 8eINP 01298 SNTULSION
A1uty 1820=1443 8 [ IC CNTR TTL LS BIN ASYNCHRO 0129% SNTULS@93IN
ArL1uss 18201204 9 IC GATE TTL LS8 NAND DUAL 4=INP 01298 SNT4L 820N
AL1ULS 18201196 1 Ic INV TTL L8 HEX {=INP 0129% SNT4L 804N
ALi1u20 1820=1202 7 IC GATE TTL LS NAND TPL 3eINP 01298 SN74L 810N

\/ Check Digit
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Table 6-2. Replaceable Parts

ce HP Part A Mfr
Referenc V| Qty Description Mfr Part Number
Designation Number Code
Altu2y 1820=1197 9 IC GATE TTL LS NAND QUAD 2«INP 01295 SNTULSOO0N
AfiuU22 18201112 8 9 Ic FF TTL LY D=TYPE POS=EDGE=TRIG 01298 SNT4L8TEN
A11Ues 1820e1443 8 Ic CNTR TTL LS BIN ASYNCHRO 01295 SNTULS293N
Attuad 18201199 1 1C INV TTL L8 HEX teINP 0129% INTUL80UN
Aftu2s 1820=0289 4 1 I¢ GATE TTL NAND QUAD 2eINP 01295% ANTUOIN
At1U2e 1820=1204 9 Ic GATE TTL LS NAND DUAL 4=INP 0129% SNTULS2ON
Ar1ue? 1820=1423 4 { Ic Mv TTL LS MONOSTBL RETRIG DUAL 0129% SNTULS12IN
03s0e1082 0 2 TERMINAL=STUD 8GL=TUR PRESS=MTG 28480 0360=168¢2
Ar2 053%9=60212 | 0 1 ROM 28480 08359-60212
A12C1 01603879 7 CAPACITORSFXD ,01UF +e20% t00VDC CER 28480 0160=387%
Arec2 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
A2c3 01603879 ? CAPACITORFXD ,01UF +e20X 100VDC CER 28480 0160=3879
Atacy 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
Ag2cs 01603879 7 CAPACITOR=FXD ,0iUF +w20% 100VDC CER 28480 01603879
Aj2Ce 01603879 7 CAPACITOR=FXD ,01UF +e20% 100YDC CER 28480 01603879
Ar2C7 01603879 7 CAPACITORFXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A12C8 01603876 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 0160=3879
A12C9 01603879 7 CAPACITOR=FXD ,0t{uUF +=20% 100vyOC CER 28480 0160=3879
A12C10 0180=0106 3 CAPACITOR=FXD s0UF¢~20% 6VOC TA 56289 1500606X0006B2
A12C11 01603879 7 CAPACITOR=FXD ,01UF +=20X% 100VDC CER 28480 0160=3879
A12C12 01801746 S CAPACITOR=FXD 18UFe=10X 20VDC TA $6289 180D156x902082
A12C13 0180=1740 S CAPACITORFXD 1SUFse10X% 20VDC T4 S6289 1500156x902082
A12C14 0180=0106 9 CAPACITORFXD 60UFea20% 6VDC TA 56289 1%0D606x000682
AgaLy 91001788 [] CHOKE=WIDE BAND IMAX®ABO OHMZ 180 MWZ 0’114 VK200 20/48
AyaiL2 91001788 [] CHOKEwWIDE BAND ZMAXmb80 OMMa 180 MWZ o114 VK200 20/48
AgaLy 91001788 [] CHOKE=WIDE BAND ZMAX=&80 OHMa 180 MMWZ 02114 VK200 20/48
A12R1 0698-3155 1 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-4641-F
A12R2 0757-0394 0 1 RESISTOR 51.1 1% .125W F TC=0~-100 24546 C4-1/8-TO-51R1-F
A12R3 1810-0164 7 1 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
A12R4 1810-0055 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0055
Afaul 18180778 - 1 IC 2708 8192-BIT ROM NMOS 28480 18180778
At@u2 18180779 [ 1 iC 2708 8192-BIT ROM NMOS 28480 18180779
At2U3 181820780 9 1 1C 2708 8192-BIT ROM NMOS 28480 18180780
Arauy 181807814 0 1 IC 2708 8192-8B!IT ROM NMOS 28480 18180781
AL 2US 18180782 i 1 IC 2708 8192-BIT ROM NMOS 28480 1818=0782
Af2Ue 18180783 H 1 1C 2708 8192-BIT ROM NMOS 28480 1818-0783
AL2uY 18180784 3 1 IC 2708 8192-BIT ROM NMOS 28480 1818=0784
AL2us 18180788 4 1 IC 2708 8192-BIT ROM NMOS 28480 18180788
Aj2u9 18201258 0 4 I¢ INV TTL HEX {=INP 01298 SNTU4368N
Afauro 18201255 0 I¢ INV TTL HEX teINP 01298 SNT4368N
A1u1y 18201202 7 IC GATE TYL LS NAND TPL 3sINP 01295 SNTULSLON
Ataui2 18201216 3 S Ic DCDR TTL L8 3aTOwB8alLINE 3eINP 01298 SNT4L8138N
Atauts 18201419 8 5 Ic COMPTR TTL L8 MAGTD 4=BIT 012685 INTULSBSN
Af2vRy 18260147 9 Ic 7812 V RGLTR 04713 MC7812CP
A12 MISCELLANEOUS
03600535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
040320189 2 EXTRACTOR=PC BOARD BLK POLYC 28480 0403=0189
12000565 9 SOCKET=IC 24«CONT DIP=SLDR 28480 12000565
12050219 0 1 HEAY SINK 8GL TOwbb=PKG 28480 1205=0219
14800116 8 PINeGRY ,042«INeDIA ,25«IN=LG STL 28480 148001106
A3 NOT ASSIGNED
Aty NOT ASSIGNED
A1S 0537060015 | & 1 HP=1B INTERFACE 28480 05370=6001%
A15CH 0160=3879 7 CAPACITOR=FXD ,04UF ¢=20X 100VOC CER 284890 01603879
A18C2 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100V0C CER 28480 01603879
A15C3 0160=3879 7 CAPACITORSFXD ,01UF +=20% 100VOC CER 28480 01803879
A18Ca 016023876 7 CAPACITOR=FXD ,01UF +=p0% 100VDC CER 28480 0160=3879
A18CS 01603879 7 CAPACITORFXD ,01UF +=20X 100VDC CER 28480 0160=3879
ALSCe 01603879 7 CAPACITORFXD ,01UF se20% 100V0C CER 28480 01603879
A15C? 0160=3879 7 CAPACITOR=FXD ,01UF ¢e20% 100VDC CER 28480 0160=3879
A15C8 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20X% 100vDC CER 28480 016023879
A1SCS 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20X 100vDC CER 28480 01603879
A15C10 0160=3879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 0160=387¢
V Check Digit
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Ai1sCyt 0160=3879 7 CAPACITOR=FXD ,0fUF +«20% 100VDC CER 28480 0160=3879
A18C12 01800106 9 CAPACITOReFXD &60UF+=20% &yDC TA 56289 150D606X000682
A15081 1990=0620 0 LED=VISIBLE LUMsINTRI{MCD [F820MAaMAX 28480 S084e4584, BENT LEADS
ALSD82 199004620 0 LED=VISIBLE LUMINTBIMCD IF820MA=MAX 28480 5084=4584, BENT LEADS
A1SDS3 1990=0620 4 LEDe«VISIALE LUMaINTERIMCD JFE20MAeMAX 28480 5084mdS84, BENT LEADS
A18D84 19900620 0 LED=VISIBLE LUM=INTEIMCD JFR20MAeMAX 28480 SoBuwdS8u, BENT LEADS
AySL 9100-1788 [ CHOKEwNIDE BAND ZMAX®&B0 OHMD 180 MHZ 02114 VK200 20/48
A18RY 07570394 0 RESISTOR 51,1 1% ,1254 F TC®04e100 24S4s C4del/8=TOuSiRI=F
A1SR2 Ne98e3132 4 RESISTOR 261 1% ,1254 F TCE0+=100 24546 Cle)/B8eT0=2610=F
A1SR3 06983132 4 RESISTOR 261 1% ,125W F TCEOeel00 24546 Cde1/8eT0=2610=F
A1SRY 069843132 L] RESISTOR 261 1% 1250 F TC30+el00 24548 ClUel/8aTOmlbi(eF
A1SRS 06983132 4 RESISTOR 261 11X ,125W F TCs0e«100 24546 Ciml/BuT0wlb!0F
A15R6 18100164 7 NETHORK=RES YuPIN=8IP ,13«PINeSPCG 28480 1810=0164
ALSRT 1810=0164 7 NETWORK=RES SaPIN=SIP ,15=PIN=SPCG 28480 18100164
A1SRS 1810=0164 7 NETWORKeRES JuPIN=8IP ,15ePINeSPCG 28480 1810w0164
A1SUY 1820=1112 8 1C FF TTL L8 D=TYPE POS=EDGE«TRIG 01298 SNTULBTEN
ALSu2 18201216 3 IC DCOR TTL LS 3=TOe8aLINE 3eINP 0129% SNT4L8138N
A18u3 18201112 8 Ic FF TTL LS DeTYPE POS«EDGE=TRIG 01295 NTULSTUN
A1SUd 1820=1211 8 1 1C GATE TTL LS EXCL=OR QUAD 2=INP 01295% SNT4LSB6N
AL18US 18201207 2 IC GATE TTL LS NAND BeINP 0129% INTUL 830N
A15Ue 1820e1112 8 I1c FF TTL LS D=TYPE POS~EDGE=TRIG 0129% ANTULETUN
A1SU? 1820=1202 7 Ic GATE TTL L8 NAND TPL 3=INP 01298 SNT74L8LON
A1sU8 182015885 H IC RGTR TTL LS8 De=YYPE QUAD 27014 OMTULBLTIN
ALSUS 1820«1112 8 Ic FF TTL LS DeTYPE POS=EDGEsTRIG 01298 SNTULSTUN
ALSUL0 1820=125% 0 Ic INY TTL HEX teINP 01298 SNT4368N
A1sutt 1820=1196 L] I¢ FF TTL LS D=TYPE POS=EDGE=TRIG COM 01295 SNTULSLTAN
AiSuL2 1820=1198 0 I¢ GATE TTL L8 NAND QUAD 2=INP 01295 SNT4LS03N
ALSULS 18201255 0 Ic INV TTL HEX 1eINP 0129% SNTUZSBN
A1SUL4 18201206 1 1 IC GATE TTL LS NOR TPL 3eINP 01295% SNTULSETN
AtsUsS 18201112 8 Ic FF TTL LS D=TYPE POS=EDGE=TRIG 01295 SNTULSTAN
A1SUL6 1820e1282 3 ? IC FF TTL LS J-K BAR POS-EDGE-TRIG 01295 SN74LS109N
A1SULY 1820-1144 IC GATE LS NOR QUAD 2-INP 01295 SN74LS02N
AlsuLs 1820e1112 8 I FF TTL L8 D=TYPE POS=EDGE=TRIG 0129 SNTHLITUN
ALSULS 1820=1282 3 Ie FF TTL LS JeK BAR POSEDGETRIG 01295 SNTULBI09N
A1Su20 18201199 1 IC INV TTL LS HWEX j=INP 01298 SNT4LSO4N
A1sU21 18201144 ] 3 1C GATE TTL L8 NOR QUAD 2=INP 01298 SN74LBO2N
Aisuae 1820=1997 ? 3 IC FF TTL LY DeTYPE POSwEDGE=TRIG PRL=IN 34338 ANT4L83T4PC
A15U23 1816-1154 6 2 ROM, 32 X 8 28480 1816-1154
ArLsuay 1820=1144 6 I¢ GATE TTL LS NOR QUAD 2eINP 01295 SNT4L802N
Aisuas 182021997 7 Ic FF TTL L8 D=TYPE POS=EDGE~TRIG PRL=IN 34335 SN74L83T4PC
A15U26 1816-1155 [ ROM, 32 x 8 28480 1816-1155
AL1SU27 1820e18t2 8 Ic FF TTL LS De=TYPE POS=EDGE=TRIG 01295 SNT4LETAN
AgsU28 1820=1997 7 IC FF TTL L8 D=TYPE POS=EDGE=TRIG PRLeIN 34338 SNT4L8374PC
A1sua9 182001689 4 4 It MISC QUAD 0413 MC344eP
A1SU30 1820=1202 7 IC GATE TTL LS NAND TPL 3eINP 01298 BNT4LILON
A1SUSL 1820-1689 4 Ic MISC QUAD 04713 MCI44eP
A1sUs32 18201689 4 Ic M18C QUAD 04713 ME344eP
ALSU3S 18201197 9 I¢ GATE TTL LS NAND QUAD 2eINP 01298 SNT4LSO0ON
A{SU3Y 1820=1689 4 Ic MISC QUAD 04713 MC34u6P
AtSu3S 1820=0904 4 1 IC COMPTR TTL L MAGTD SeBIT 07263 93L24PC
A18U3S 1820=1144 [] IC GATE TTL LS NOR QUAD 2«INP 01298 SNT4LSOEN
A1SUSY 1820=1412 8 Ic FF TTL L8 D=TYPE POS=EDGE=TRIG 01298 SNTULSTUN
A1S MISCELLANEOUS
03e0=1682 [} TERMINAL=8TUD SGL=TUR PRESS=MTG 28480 0360=1682
0403=0189 2 EXTRACTNOR=PC BOARD BLK POLYC 28480 0403=0}89
12000473 & SOCKET=IC 16=CONT DIP DIPaSLDR 28480 12000473
Ate 05359=50016 |2 i PROCESSOR INTERFACE 28480 05359=60016
AteCl 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A18C2 0160=3879 7 CAPACITOR=FXD ,01UF +«20X 100vDC CER 28480 0160=3879
A1eCs 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
A16Cu 0160=3879 7 CAPACITORFXD ,01UF +=20% 100vDC CER 28480 0160=3879
A16CS 01603879 7 CAPACITOR=FXD ,01UF »=20X 100VDC CER 28480 01603879
A1eCs 01603879 7 CAPACITOR=FXD ,01UF +=20% {00VDC CER 28480 0160=3879
A16CT 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
AreCs8 0160=3879 7 CAPACITOReFXD ,01UF +e20% 100VOC CER 28480 0160=3879
A16C9 0160=3879 7 CAPACITOR=FXD ,01UF +«20% 100VDC CER 28480 0160=3879
ArsCto 016000571 0 2 CAPACTTOReFXD 470PF e=20X 100VDC CER 28480 0160=087%
A1eCiy 0160=0571 0 CAPACITOR=FXD 470PF ¢=20X 100VDC CER 28480 01600571
A1eCt2 0160=3879 7 CAPACITORFXD ,01UF +220% 100VDC CER 28480 0160=3879
s16C13 01603879 7 CAPACITORFXD ,0§UF +e20% 100VDC CER 28480 01603879
AleCd 0160=3879 7 CAPACITOR=FXD ,0{UF +=20X 100VOC CER 28480 0160=3879
A16C1S 016023879 ? CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
\ Check Digit
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ALe6Cie 01603879 7 CAPACITOR=FXD ,01UF +«20X% 100VDC CER 28480 0160+3879
AteCy? 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
AteCys 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 0160=3879
AjeC19 016003879 7 CAPACITOR=FXD ,01UF ¢e20X 100VDC CER 28480 016023879
AtecC20 01800491 5 CAPACITOR=FXD 10UFe=s20X 2%VOC TA 28480 0180=0491
A1eC21 0160=3879 7 CAPACITORFXD ,01UF ¢=20X 100VDC CER 28480 0160=3879
AreC22 0180=0491 1 CAPACITORwFXD 10UFem=20% 25VDC T4 28u80 0180=049}
AL6C23 0160-3879 7 CAPACITORFXD ,0iUF ¢=20X 100VDC CER 28480 0160=3879
ALeC24 0160=3879 7 CAPACITOR=FXD ,0iUF +=20% 100VDC CER 28480 01603879
Afecas 01603879 7 CAPACITOR=FXD ,0LUF +e20% 100VDC CER 28480 0160=3879
AreC2e 01800491 s CAPACITOR=FXD 10UF+=20% 25vDC T4 28480 0180=049y
AteC2? 01603879 7 CAPACITOR=FXD ,01UF ¢=20% 100VOC CER 28480 01603879
AreCae 01800494 5 CAPACITOR=FXD 10UFse20X 25VDC TA 28480 0180=0491
AtoCRY 1902=00%52 7 i DIODEwINR 6,81V 2% D07 PDS® 4w TCEe 043X 28480 19020052
AleJY 120020519 3 80CKETeIC 16=CONT DIPeSLDR 28480 1200=0519
AteLd 9100e2277 0 4 ColL=MLD 120UM 10X QW30 ,09%0X,25LG=NOM 28480 9100e2277
Atel2 9100e2277 0 COIL=MLD 120UH 10% Q=30 ,09%DX,25LG=N0M 28480 91002277
ALel3 9100=1788 6 CHOKE=WIDE BAND ZIMAXBO80 OMME 180 MNZ 02114 VK200 20/48
AteLy 9100=1788 ) CHOKE=WIDE BAND IMAXE680 OWMY 180 MM2 02114 VK200 20/48
AfLoRY 0757=0442 9 RESISTOR {0K 1X ,125W F TCsO¢elQo 24546 Cum)/8T0w1002eF
AjoR2 07870442 9 RESISTOR 10K 1X 125w F TCeQeei 00 24546 Cdel/8eT0eiQ0eeF
A16R3 18100176 1 NETWORK.RES SoPINeSIP ,15.PIN=SPCG 28480 18100176
AL6RY 0699+0072 7 2 RESISTOR &6,81M 1X ,125W F TC®0ewl00 28480 069920072
AL6RS 078T=0442 9 RESISTOR 10K 1X ,12%5w F TCWO+e100 24840 Clel/B8eT0ei002eF
At6Ré 0757=0394 4 RESISTOR 51,1 1% ,125W F TCm04e100 24Sde Ciol/BuT{e51R aF
ALeRY 0757=0439 4 'y RESISTOR 6.81K 1X ,125W F TCs0¢e100 2uS4s Ciei/8=TOmpallaF
AL6RS 06990072 ? RESISTOR 6,81M 1% ,125W F TCm0+e100 28480 0699=0072
A16R9 0757=0439 4 RESTSTOR 6.81K 1X ,125W F TCm0¢=100 2454e Cuwi/8eT0ogp8il=F
AlsRt0 0698=31%82 8 2 RESISTOR 3,48K 1X ,125W F TCu04100 24546 Cyml/8°T0e3481eF
ALoRt) 2100«309% L) 1 RESISTOR=TRMR 200 10X C SIDE=ADJ 1T=TRN 021114 43peul
ALb6RE2 06983152 8 RESISTOR 3,48K 1X ,125W F TCe0+e100 24546 Cdel/B=T0e3dg1eF
AL6R13Y 07570276 ? L] RESISYOR 61,9 1X 125N F TCu0¢=§00 245846 Cuwi/BeT0nbl92aF
Af6R14 21003123 0 1 RESISTOR=TRMR $00 10X C SIDE=ADJ 17«TRN 02141 43PS0!¢
AjoR1S 07870442 9 RESISTOR 10Kk 1% 125K F TCe0e=i00 2454¢ Cldel/BeT0nif02eF
A16R16 0698-4442 1 1 RESISTOR 4.42K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4421-F
A16R17 2100-3154 3 1 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 02111 43P102
A16R18 0757-0442 7 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1BR19 0698-3155 9 14 RESISTOR 4.64K 1% .125W F TC=0+-100 245486 C4-1/8-TO-4641-F
A16R20 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4641-F
A16R21 2100-3109 i 1 RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN 02111 43P202
A16R22 0757-0446 H RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1502-F
A16R23 0698-3155 3 RESISTOR 464K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4641-F
A16R24 0757-0280 1 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
A16R25 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4641-F
AL6R26 0757-0442 0 ] RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
AL&R27 N 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 2484e C4-1/8-TO-5111-F
A1&aR28 N 0698-5808 1 RESISTOR 4K 1% .125W F TC=0+-100 2454s C4-1/8-TO-4001-F
AL6R29 0757-0443 1 3 RESISTOR 11K 1% .125W F TC=0+-100 2u84e C4-1/8-TO-1102-F
ALeR30 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24540 C4-1/8-TO-4640-F
Af{6R3Y 0787=0419 0 4 RESISTOR 681 1X ,125W F TCm04=100 24546 ClUei/BeTO=bliRaF
AL6R32 06983155 1 RESISTOR 4,64K {X ,125W F TCa0+m100 24546 Cuel/8=TOolbiteF
AL6R33 06983158 1 RESISTOR 4,64K 1% ,128W F TCs0+ei00 2uSue CYel/8aTOm4eylef
ALoR3Y 0698a318% 1 RESISYOR 4,64k 1% 1254 F TC80+e}00 24548 Cdal/8=TOwlbdleF
AL6R3S 06983158 1 RESISTOR 4,64k 1X ,125W F TCe0+e{00 24546 C4mi/B8eT0wdbdtef
AL6R3S 069820088 ] RESISTOR 2,61K §1% ,12%4 F TCW0+=i00 24546 Cdm1/8mT0=206]1F
AL6R3Y 069820085 0 RESISTOR 2,61K 1X ,125W F TCRO+=100 24S4e Cldm]/8=T0m20)inF
ALeR3S 07870416 7 RESISTOR 511 1X 125K F TCs0¢e100 R4S4s Cumi/8oT0eS|{{ReF
A16R39 06983155 1 RESISTOR 4,64K X ,125% F TCw0+e400 2u54e Cuml/8aT0mlbulF
A16R40 06983155 1 REBISTOR 4,64K 1% ,125W F TCwO0+=100 24846 Cluwl/8oT0mybUul=F
A16R4Y 0668315% 1 RESISTOR 4,84K 1% ,125W F TCu0¢wl00 24546 Cdmi/BeTO0ntbldlnF
A1681 3101-1841¢ 8 1 SWITCHe8L 4wiA=NS DIP=SLIDE=ASSY ,i4 28480 3101=1841
AjeUy 182460424 s 1 Ic 14=D]IPeP 04713 MCI40SP
Ayeu2 18201313 1 1 I¢ MUXR/DATA=SEL CMOS TP 01928 CD40S3IBE
Atou3 18201197 9 IC GATE TTL L8 NAND QUAD 2«INP 0129% SNTULSOON
AteUd 18201216 3 I¢ DCOR TTL LS 3eTOwB=LINE 3=INP 01298 SNTULS138N
ALeUs 1820=1470 1 1 16 MUXR/DATA®BEL TTL L8 2#TO=ialLINE QUAD 0129% SNTULBISTIN
ALsUe 18201207 2 IC GATE TTL L8 NAND 8eINP 01295 SNTUL830N
ALeuY 1820=1216 3 Ic DCOR TIL LY JeTOwBelINE 3=INP 01295 SNTULS138N
AleUs 18260316 4 I1C REF AMPL ToeS 27014 LHO0TO0eiR
ALsue 18260188 8 lc CONV CMOBw D/A BwBIY 04713 MC1UOBLm=E
ALsuto 1826=0188 ] Ic CONV CMOS+ D/A BeBlT 04713 MC1408L=8
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AteUlt 18201730 [ 2 Ic FF TTL LS DeTYPE POS=EDGE=TRIG COM 01295 SNTLLS2T7IN
Ateti12 1820=1730 ] Ic FF TTL LS DeTYPE POSeEDGE«TRIG COM 01298 SNT4L8R73N
ApeUt3 18201439 2 2 I1C MUXR/DATA®BEL TTL LS 2«TO=i=_INE 01298 §N74L8258N
AjsUtLY 1820=1439 2 IC MUXR/DATA=SEL TTL LS 2=TO=1eLINE 01295 SNTULB258N
ALeULS 1820=1419S ? IC FF TTL L8 D=TYPE POS=EDGE=TRIG COM 01298 SNTULSLITSN
AgeUte 182021195 7 Ic FF TTL L8 DeTYPE POSEDGE«TRIG COM 01295 SN7ULBLTSN
AteUt? 182021195 ? Ic FF TTL LS D=JYPE PO8=EDGE=YRIG COM 012985 SNTULSLITEN
AteUts 18201198 7 Ic FF TYL LS DeTYPE POSEDGE=TRIG COM 01295 SNTULSLTSN
AreUs® 18201195 7 IC FF YTL L8 DeTYPE POSwEDGE=TRIG COM 0129% SNT4L8I 7SN
AtslU2o0 182011958 7 Ic FF TTL LS DeTYPE POSEDGE=TRIG COM 012958 SNT4L8ITSEN
Ate MISCELLANEOUS

036020535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION

0403=0189 2 EXTRACTOR=PC BOARD BLK POLYC 28480 0403=0189

14800116 L} PINsGRYV ,062«IN=DIA ,25=IN=LG STL 28480 1480011
AL? 05359«60017 |3 1 OUTPUT CONTROL 28480 05359=60017
Ar7CY N160=3879 7 CAPACITOR=FXD ,0fUF $=20% 100VDC CER 28480 0160=3879
AL7C2 0160=3879 ? CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A17C3 0160=3879 7 CAPACITORSFXD ,01UF ¢=20% 100V0C CER 28480 0160«3879
A17Cy 01603879 7 CAPACITORFXD ,01UF 420X 100VDC CER 28480 0160=3879
Ay17CS 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 01603879
ALTCs 01603879 7 CAPACIYORaFXD ,01UF +w20% 100VDC CER 28480 0160=3876
A17C7 0160=3879 ? CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
[384-1] 0160=3879 7 CAPACITOR=FXD ,01UF +«20% 100VDC CER 28480 0160=3879
At7C9 0160»3879 k4 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
At7C10 0160=2208 4 CAPACITOR=FXD JY3OPF +=5% 300VDC MICA 28480 0160=2208
A17C11 016023879 7 CAPACITOR=FXD ,01UF +=20% 100yDC CER 28480 0160=3879
A17C12 01603876 7 CAPACITOReFXD ,01UF +«20% 100VDC CER 28480 01603879
A17C13 0160e3879 ? CAPACITOR=FXD ,0(UF +=20% 100VDC CER 28480 01603878
AL7C14 01800491 S CAPACITOR=FXD 10UFe=20X 28VDC TA 28480 0180=0491
A17C1S 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VOC CER 28480 0160=3879
A{TC1e 01603879 7 CAPACITORFXD ,01UF 4+20% 100VDC CER 28480 0160=3879
A17C17 0180=0491 5 CAPACITORFXD 10UFe=20% 25VDC T4 28480 0180=0491
A17C18 0160=3879 7 CAPACITOR@FXD ,01UF +=20% 100VDC CER 28480 0160=3879
At7C19 03160=2208 4 CAPACITOR«FXD 3I30PF +e5% 300VDC MICA 28480 0160=2208
Ar7cC20 0160w2208 4 CAPACITOR=FXD 330PF #+=5% 300VDC MICA 28480 0160m2208
A17C21 01603879 7 CAPACITORSFXD ,01UF #=20X 100VOC CER 28480 0160=3879
Ay7C22 0180e049Y H CAPACITOR=FXD J0UF+=20% 2SVDC TA 28480 0180=049]
A17Ce3 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A17C24 0180=0491 S CAPACITORFXD 10UFem20X 25VDC Ta 28480 0180=0491¢
A17Ces 0180=0491 S CAPACITORFXD 10UF¢e20% 25VDC TA 28480 01800498
A17C26 0180=0491 S CAPACITOR=FEXD 10UFe=20X 25VDC Ta 28480 0180=049y
At7c27 01800494 s CAPACITOR=FXD 10UF+=20X% 25VDC TA 28480 0180=049)
AL7C28 0160=3879 ? CAPACITORFXD ,01UF ¢e20% 100VDC CER 28480 0160=3879
AL7C29 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100vDC CER 28480 0160=3279
AL7CaRt 19010040 1 DIODE=SWITCHING 30V SOMA 2NS 00a3$ 28480 1901=0040
AL7CR2 19010040 1 DIODE=SWITCHING 30V SO0MA 2N8 DO=35 28480 1901=0040
A{7CR3 1902=0041 4 ) DIODE@ZNR S,11y SX DO=7 PDB, Un TCR=, 009X 28480 19020041
ALTCRY 19010040 { DJODE=SWITCHING 30V SOMA 2N8 DOe3S 28480 1901«0040
AL7CAS 1901=0040 1 DIODE=SWITCHING 30V SOMA 2N8 DD=3S 28480 19010040
ALTCRG 19020041 4 DIODE=INR 5,11V SX DO=7 POS, 4w TCE=, 009X 28480 1902=0041
ALTCRY 1902=0041¢ 4 DI0DE=2ZNR S,11V 5X DOe? POa,dn TCme, 009X 28480 19020041
ALTCRS 1902=0041% 4 DIODE=INR S,11V 5X DO=7 PD=, 4w TCa=, 009X 28480 19020041
AL7CRS 1901=0040 § DIODE«SWITCHING 30V SOMA 2N8 0Oe3S 28480 19010040
A17CR1O 19010535 9 DIODE=SCHOTTKY 28480 1901=053%
ALT7KE 04900679 8 1 RELAY 2C 7,SVDCeCOIL 1A t20VAC 28480 0490m0b79
ALTLY 9100=1788 [} CMOKEewIDE BAND ZMAXm6B0 OWMD 180 MHWZ oeitd VyK200 20/48
At7ie Q100e1788 ] CHOKE=WIDE BAND IMAX®680 OHMB 180 MHZ 02114 VK200 20/48
ALTLS 9100=1788 [ CHOKE=WIDE BAND ZMAX®680 OMME 180 MMZ 02114 VK200 20748
ALTLY 9100=1788 ] CHOKEwNIDE BAND ZMAXm680 OHMD 180 MKWZ 02114 VK200 20/48
AL761 18530233 1 1 TRANSISTYOR PNP 81 PDm4Ow FTm3IMHWZ 28480 1853«0233
A1702 18540420 0 3 TRANSISTOR NPN 8] PDsdOn FTmIMHZ 28480 188540420
A1703 18540215 1 TRANSISTOR NPN 81 PDw3S50MW FT&300MHZ 04713 8PS 3611
AL7GY 18530036 2 TRANSISTOR PNP 81 PD@31OMW FTE2850MHZ 28480 1853+-003¢
AL708 18840420 4 TRANSISTOR NPN SI PDmUON FTalMW2 28480 1854=0420
A1706 188420420 0 TRANSISTOR NPN 8] POm4Ow FTE3MHZ 28480 1884=0420
Atr07 18540215 1 TRANSISTOR NPN 81 POB3ISOMA FT2300MHZ 04713 $PS 36141
AL70e 18540215 ! TRANSISTOR NPN 81 PDe3ISOMW FTe300MHZ 04713 P8 3611l
A1709 18530036 2 TRANSISTOR PNP 81 PDE3IOMA FTS250MMZ 28480 18530036
A17010 18540215 1 TRANSISTOR NPN 81 PDm3SOMW FT=300MHZ 04713 SPS 3b11}
A17011 18530036 H TRANSISTOR PNP 81 PDs3I|OMA FYN2SOMHZ 28480 18530036
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ALTRY 21003349 2 1 RESISTOR=TRMR 100 10X C SJDE=ADJ t=TRN 28480 21003346

ALTR? 0757«0442 9 RESIBTOR 10K 1X ,12%5W F TC®(¢=100 2484s Cumi/8mTOm1002F
ALTRY 07870468 6 2 RESISTOR 100K 1% 125w F TCe0+s10¢ 24546 Clim]/8mT0nl003eF
ALTRY 07870290 S 3 RESIATOR 6,19% 1% 125K F TCEO0+e100 19701 MFUC]1/BoT0ub]9)eF
ALTRS 0757=0394 0 RESISTOR 51,1 1X ,125K F TCRmO+e100 2454e Cuml/8uTOeS R eF
ALTRS 0757=0U42 9 RESISTOR 10K 1X ,125W F TCe0¢=100 2454e Cdml/B8eT0=]002F
ALTRY 07570468 [ RESISTOR 100K X ,125W F TCwle=i00 24546 Ciel/8eT0u1003=F
ALTRS 07570444 1 RESISTOR 12,1k 1% 1254 F TCe0+=100 24846 Cuel/8eT0ei2l2nF
AL TR 21003274 2 1 RESISTOR=TRMR 10K 10X C SIDE=ADJ {=TRN 28480 2100=3274

AtTRIO 07ST=0442 9 RESISTOR 10K 31X ,125n F TC®0+«100 2454 ClUal/8nT0el002eF
AfTR12 07%7a0442 9 RESISTOR 10K 1X ,125W F TCm0+=100 24S4e Cunl/Bet0mipo2=F
ALTRLS 0757«0280 3 RESISTOR iIK 1X ,125W F TCs0set00 2uS4s LUwl/BaTQal00laF
ALTR13 18100164 7 NETWORK=RES 9«PINeSIP ,15«PIN=SPCG 28480 18100164

ALTR1Y 0757=0280 3 RESISTOR (K 1% 125w F TCmO+e«100 24546 Cumi/8uT0wi00)oF
ALTR1S 07870280 3 RESISTOR 1K 1% ,125% F TCm0¢=100 24%4e Cude]/8uT0ei00l=F
ALTR1G 21003273 1 1 RESIATORTAMR 2K 10X C 8IDE=ADJ {=TRN 28480 2100=3273%

A1TR1Y 0757=0280 3 RESISTOR IX 1X ,125W F TCm0+e100 24Sus C4w}/8=T0=1001=F
ALTR18 2100=33%4 [ 3 RESBIATOR=TRMR 500 10X C SIDE«ADJ 1=TRN 28u8o0 2100=335¢

ALTR19 18100176 1 NETWORKRES S=PIN=8IP ,15=PIN«SPCG 28480 1810=01T7¢

AlLTR20 21003350 5 2 RESIBTOR®TRMR 200 10X C SQIDE=ADJ feTRN 28480 2100=3350

A17R21 07S7T=0421 4 3 RESISTOR 825 1% ,125w F TCE04e100 24Sue Chmi/BuT(eB825R=F
ALTR22 0757=0442 9 RESISTOR 10K 1% ,1254 F TCEQ0¢=100 245848 Clhai/8eT0mi0O2ef
ALTR23 07%7=0283 ] RESIATOR 2k 1% ,125w F TCule=100 2usde Cdm]/8eT0=200)eF
ALTR24 0698-5808 S H RESISTOR 4K 1X ,125w F TCa0e=100 2454s Cuml/BeT0ml400oF
ALTR2S 07570442 9 RESISTOR 10K 1X ,125w F TCE0eeioo0 24846 Cuml/8eTOwi002=F
ALTR26 0757=0430 L 4 RESIBTOR 2,21K 1X ,125W F TC®04+ai00 24544 Clel/BaTQe2iieF
AtTR27 07%7=1093 8 RESISYOR 3K 1x ,1254 F TCs0eeio0 2u84s Clml/8aT0a300leF
AtTR28 0787=.0442 9 RESISTOR 10K 1X ,125W F TC®0+el100 2usus Cidul/BaTOeitOeeF
ALTR29 0787e0442 9 RESISTOR 10K 1% ,125W F TCW0¢=100 24546 Cliei/BeT0el(0ReF
AL7R30 0698e4002 9 ) RESISTOR SK 1Xx ,12%w F TCmO¢e}0O 24%4¢ Clhai/8mT0eS001ef
A17P34 07870442 9 RESISTOR 10K t% 125k F TCE0e=100 2usue Clel/BeT(wl002eF
ALTR32 06985808 s RESISTOR 4K 1x 1250 F TCm0e=l00 24%4e Clm1/8=T0=l00eF
ALTR33 078Te0442 9 RESISTOR 10K 1X ,125w F TCmOewlOO 248%4e ClUel/BeT0eiOf2eF
ALTRIY 07570442 9 RESISTOR 10K 1% ,125w F TCRO¢=100 2484 Cdml/BaT0ai02aF
ALTRIG 0787e0424 7 RESISTOR 1,1K 1X ,125W F TCwOe=100 24548 Cdel/BeT0eli0ieF
AL TRY? 0698.4479 4 ] RESISTOR 14K 1% ,125W F YCs0eelO0 24546 Clel/B8aT0elld02eF
A1TR38 06984002 9 RESISTOR SK 1X ,125W F TCm0¢=i00 24546 C4el/8mT(e85001=F
A1TR39 06984002 9 RESISTOR Sx 1% ,125W F TCe0+=100 24S4s Clel/B8aT0a8001F
ALTRY4O 0787e0442 9 RESISTOR 0K 1X ,125% F TCB0+=100 24546 Cue]/8eT0mil02er
ALTRYL 0787e0442 9 RESISTOR 10K X ,125W F TCEO+=100 24Sue CYm1/8eTOmiO02aF
ALTR42 07570283 [] RESISTOR 2K 1X ,125w F TCs0¢=100 24546 CUei/B8=T0e200!=F
ALTRG3 0757e0421 4 RESISTOR 825 1X ,125W F T{mO¢=100 24546 Clm}/8eT0a825RF
AL TRYUY 07570442 L] RESISTOR 10K {X ,125« F TCE0+wi00 2u84e Cdel/8eT0uif0RaF
ALTRUS 0757e0442 9 RESISTOR 10K 1X 125w F TCa0eel100 2454e Clda]l/BoT0eif02aF
ALTRGS 07870442 9 RESIBTOR 10K (X ,125W F TCmO+=100 24546 Ciémi/8mTOmiOO2mF
ALTRYY 07570280 3 RESISTOR 1K 1X ,12%+ F TCw04si00 2484b CUwl/8eT0=1001=F
ALTRYY? 0787=0984 4 L] RESISTOR 10 1% ,SW F TCm0e=100 28480 0787=0984

ALTR4S 0787=0401 0 L} RESISTOR 100 1X 1250 F TC=0¢=100 24546 Cdwl/BuTOmi(lef
ALTRU9 078Te00b42 9 RESISTOR 10K 1% ,125% F TCs0#+elQ0 24546 C4el/8eT0=i002=F
A1TRSO 2100=33%0 L RESIBTOR=TRMR 200 10X C SIDE=ADJ 1eTRN 28480 2100=335¢

A1TRSY 0757=0442 9 RESISTOR 10K 1X ,125W F Y(Cm0+ei00 Ru4S4e Cldel/8eT0ei002eF
ALTRS2 07870442 9 RESISTOR 0K 1X ,125W F TCe0¢=100 2u%4de Cdwi/BeTOni002=F
ALTRSY 0787=0442 9 RESIBTOR 10K 1% ,125W F TCm0ee100 24846 Cumi/8mT0e]1002=F
At7RSS 0757«0442 9 RESISTOR 10K 1X ,125W F TCanee=100 2us%4de Cdm)1/BoT0mi002eF
ALTRSS 2100=33%2 7 2 RESIBTOR=TRMR iK 10X C SIDEwADJ 1=TRN 28480 2100=3352

ALTRSTY 07870442 9 RESISTOR 10K 1X ,125W F TCal0e=100 24546 Cldml/8eT0miO02eF
AL TRS8 0757=0280 3 RESISTOR K 1X ,1254 F TCe0+¢=100 24546 Clml/B=T0mi00]eF
ALTRSS 078720280 3 RESISTOR IK 1X ,12%% F TCw0O+=100 2454s Cidml/8eT(ei001aF
At TR0 0757=0984 4 RESISTOR 10 1X ,5n F YCmQe¢e=100 28480 0757=0984

ALTRGY 0757=0442 9 RESISTOR 10K 1X ,125% F TCmOem100 2484s Cdmi/8eT0e1002=F
AtTRe2 078Te04u2 9 RESISTOR 10K X ,125W F TCmQeel0D 24846 Cu=i/8=T0=1002=F
A1TRe3 0757=0442 9 RESISYOR 10K 1% ,125Ww F 7Cm0+¢=100 24%4ue Clde]/8uT0=i002eF
ALTRe6Y 0757=0442 9 RESISTOR 10K (X ,125W F TC®0¢=100 2uSue C4ye]/8mT0m1002=F
ALTROS 0787=0442 9 RESISTOR 10K 11X ,125w F TC804+100 24548 Cuml/BeT0wl002=F
ALTReS 07870984 4 RESIBTOR 10 iX ,5% F TCwQe=100 28480 0757=0684

A{TRe? 0787=0442 9 RESISTOR 10K 1X ,125# F T(mO¢=100 24%4e Cumi/B8T0=)002eF
AL 7RSS 0787=0442 9 RESISTOR 10K 31X ,125w F TC=04=100 24%4e Cumi/B8eT0mi002=F
ALTRS® 0757=0280 3 RESIATOR 1K 1X 128w F TCuNeel00 24%4s Cldmi/B8eT0=100i=F
ALTRTO 06983226 ? 1 RESISTOR 6,49k 1X ,125w% F TCe0+el00 24546 Cdmi/BoT0uplli=F
ALTIRTY 07870280 3 RESISTOR 1K 1X 125w F TCm0+=100 245%4e Cdel/8uT0ei00ieF
ALTRY2 07STmbHU2 9 RESISTOR 10K 11X 125w F TCuOe=l100 24546 LUwi{/BaTOm]OO2=F
AtTR73 0757=0283 [] RESISTOR 2K 1% 125K F TCmOe+=100 2u%4b Cium)/B8T0w2001F
ALTR74 07870280 3 REBISTOR 1K 1X ,125W F TCuw04=100 24846 C4mi/8aT0m{001eF
ALTRTS 07870280 3 RESISTOR LK 1X ,1285W F TCmO#+=100 24846 Cum1/8oT0=j00LF
ALTR7S 07570280 3 RESIBTOR 1K 1X ,125W F TCmO¢=100 24S4s C4el/BeT0m{00]=F
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ALTRTY 07570430 1 RESISTOR 2,21K 1X 125w F TCRO0+=ipO 2484e Cuel/BeTQu2ileF
AfTUY 18200493 ) 11 IC OP AMP BaDIPwP 27014 LM3OTN
ALT02 1820=0493 [] IC OP AMP BeDIPeP 27014 LMIOTN
AL7U3 18200618 7 1 Ic BFR TTL NON=INV HEX {a=INP 01298 SNTULTIN
ALTUY 18201173 { 7 Ic XLTR TTL/ZECL TTLeTO=ECL QUAD 2=]NP 04713 MC1Qs24L
AL7US 18200477 L] IC OP AMP B=DIPep 27014 LM30LAN
ALTUs 18200493 [] I¢ OP AMP BeDIPeP 27014 LM3OTIN
ALTU? 182020493 ] IC 0P AMP B=DIPapP 27014 LM3O07IN
AL7U8 18200493 ] 1¢ 0P AMP 8=DIPaP eTotd LMIOTN
LIRA'A 18200493 [ Ic 0P AMP BeDlPep 27014 LM3O0TN
ALTULO 18200477 ] Ic OP AMP BeD1PepP 27014 LM3O1AN
Ajruty 18200477 [ I1¢ OP AMP BaDlPeP 27014 LM30JAN
ALTuse 18200493 ] Ic OP AMP BaDIPeP ero1u LMIOTN
A17 MISCELLANEOUS

03400864 6 ) INSULATCR=XSTR THRM=CNDCT 28480 0340=0864

03600535 0 TERMINAL TEST POINT PCB 00000 ORDER By DESCRIPTION

04030189 2 EXTRACTOR=PC BOARD BLK POLYC 28480 0403~018¢9

14800116 8 PINeGRY ,062=IN=DIs ,25=IN=LG STL 28480 14800116

2360400558 1 SCREWsMALH 6232 ,188=INs|G BDG=HD=8LT 00000 ORDER BY DESCRIPTION

204200014 0 NUTwHEX=DBL nCHAM 6u32aTHD ,125eINeTHK 00000 ORDER BY DESCRIPTION
L3Y] 0%359=60018 4 1 QUTPUT 28480 053%9=460018
AtsCt 01603875 ] 9 CAPACITOR=FXD 22PF +«5X 200VDC CER 0¢e30 2m4a0 01603875
Aj8C2 01603876 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603874
A18C3 01603879 7 CAPACITOReFXD ,01UF +220% 100VDC CER 28480 016003879
[3L.14] 01603879 7 CAPACITORSFXD ,03UF +=20X% 100VDC CER 28480 0160=3879
A18CS 01603879 7 CAPACITOReFXD ,01UF ¢e20% 100VDC CER 28480 01603879
AtaCs 0160=3876 7 CAPACITORFXD ,04UF ¢=20% t00VDC CER 28480 0160=3879
AL18CY 0160=3879 ? CAPACITOR=FXD ,01UF +#20X 100VDC CER 28480 0160=3879
Aiace 0160=3875 3 CAPACITOR=FXD 22PF ¢e«5% 200VDC CER 0¢=30 28480 0160=3875
A1aco 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
Atscto 01603875 3 CAPACITOR=FXD 22PF +e5X% 200VDC CER 0¢«30 28480 01603875
A18C11 01603279 7 CAPACITOR=FXD ,01UF #=20% 100VDC CER 28480 01603879
A1sCi12 0160-3879 7 CAPACITOR®FXD ,01UF #=20% 100VDC CER 28480 0160=3879
A18C13 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
AjaCid 01603879 7 CAPACITOReFXD ,01UF 4=20% 100VDC CER 28480 01603879
A18C1S 01603878 3 CAPACITOR=FXD 22PF +eSX 200VDC CER 0+»30 28480 01603878
A18C16 0180.0240 & H CAPACITORFXD 3, 3UFews20% 15VDC TA 56289 1500338X001542
A18C1? 0180=0210 6 CAPACITOR=FXD 3,3UF¢w20X §5SVDC TA S6289 1500335x001542
Ajscie 01603874 H 2 CAPACITOR=FXD 10PF +=,5PF 200VDC CER 28480 01603874
A18C19 01603874 2 CAPACITOR«FXD 10PF ¢« ,5PF 200VDC CER 28480 03603874
A1aceo0 01603876 7 CAPACITORFXD ,01UF ¢220% 100VDC CER 28480 0160=3879
AysCat 01603879 7 CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160=3879
A1aC22 n180e0491 s CAPACITOReFXD 10UF+=a20X 25vDC TaA 28480 0180=049¢
AysCel 0180e0494 S CAPACITORFXD 10UFee20% 25VDC TA 28480 0180049
Ar8C2ay 01800491 L CAPACITORFXD 10UFse20X 25VDC TA 28480 6180e0491
Araces 0180e049¢ s CAPACITOReFXD 10UFsm20% 25VDC T4 28480 0180=0491¢
Aa18c26 01602238 0 L CAPACITOR=FXD 1,5PF ¢=,25PF S00VDC CER 28480 0160=2238
A18CRr1 1901=0040 1) DIODE=SWITCHING 30y SOMA 2N8 DO=35 28480 19010040
AtaCRe 19010040 1 DIODE=BWITCHING 30V SOMA 2N8 DD=35 28480 1901=0040
A$8CR3 1902=0522 & DIODE=ZNR IN53408 6V 5X PDaSw IRsiUA 04713 {NS340B
A18CRY 19020522 [} DIODE=ZNR INS340B sV 5% PDaSw IRs:iUA 04713 INS3408
A18CRS 19010040 H DIODE=SWITCHING 30V SOMA 2N8 DO=3S 28480 1901=0040
A1BCRS 19010080 3 2 DIODE=SWITCHING B8OV 200MA 2N9 DQ=3S 28480 19010050
A18CRY 1901=0040 1 OIODE=SWITCHING 30v S0MA 2N8 DO»3% 28480 190120040
A1aCR8 1901=00%0 3 DIODE=SWITCHING 80V 200MA 2NB8 DQ=35 28480 1901=0050
A18CRY 19023094 3 3 DIODE«ZNR 5,11V 2X D07 PD, 4k TCwe 000X 28480 190223094
AL1BCRLIO 1901=0538% 9 DIODE=SCHOTTKY 28480 1901 +0535
AL8K1 0490-0617 4 H RELAY=REED 1C 250Ma 2B8VDC SVOC=COIL 28480 0490=0617
ALaK2 0490=0508 2 2 RELAY 2C t2vDCe=COIL ,5A 28VDC 28480 0u490=0508
A1axs 04900508 2 RELAY 2C 12VDC=COIL ,5A 28V0DC 28480 0u90=0508
A18LY 05359=80002 8 1 CoIL ASSEMBLY 28480 05359=80002
ArsL? 91000346 0 1 ColL=MLD SONH 20% Q840 ,0950X,25LGeNOM 28480 91000346
A1aLs 91400148 8 4 COIL=MLD SO0UH 5% 0865 190X ,44 G=NOM 28480 9140=03 48
A18L4 9140-0148 8 ColieMLD SO00UK SX GBS ,190X,44LG=NOM 28480 9140=0118
A18LS 9100w2276 9 4 COILeMLD 100UH 10X O8S0 ,09%0X,25LG=NOM 28480 9100=2276
AL8Le 9140-0118 8 COIL=MLD SO00UM 5X 0me5S ,3190X,44 GeNOM 28480 9140«0118
ALY 914000118 ] COIL=MLD S00UH S§% QueS ,19DX,44LG=NOM 28480 9140=0318
A1sLs 9100=1788 [ CHOXE=WIDE BAND ZMAX®680 OMME 180 MMWZ oetld VK200 20748
ArsLe 9100=1788 ) CHOKE=WIDE BAND ZMAXS®HB0 OWHME 180 MHZ o114 VK200 20748
AtsLto 9100=1788 ] CHOKE=WIDE BAND ZMAXwBO OHM® 180 MMZ 02114 VK200 20748
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Aq8L1} 9100=1788 [} CHOXE=WIDE BAND IMAXNAB(Q OHM® 180 MMZ 02114 VK200 20748
A1861 188320036 H TRANSISTOR PNP SI PORI1OMK FTE2SQMHZ 28480 185320036
A1802 185320036 F TRANSISTOR PNP 81 PDE3{OMW FTN25Q0MHZ 28480 185320038
A18a3 1884-021% { TRANSISTOR NPN ST PO®3S0Mn FT@300MMZ 04713 8PS 3611
Ay804 188420219 1 TRANSISTOR NPN 81 PD=3S0Mw FT8300MMZ 04713 8PS 3611
Ag808 188320247 7 2 TRANSISTOR PNP 81 PDm200MA FTmy S5GHZ 28480 18530247
A18G6 18830247 7 TRANSISTOR PNP 81 PD=200Mw FTu1,5GHZ 28480 188320247
At8RE 06983442 9 15 RESISTOR 237 1% ,125W F TCS04a100 2usue C4al/B8eT0e2}TRaF
A8R2 0698e3442 9 RESIBTOR 237 (X ,125% F TCR0+=100 2usue Cdel/BaT0a2ITRF
A18R3 069823442 9 RESTSTOR 237 1% 125w F TC80+a100 24846 C4al/BaT0=23TReF
AL8RY 069823442 9 RESISTOR 237 1% ,125W F TC804a100 2u%4s Cdel/B8eT0e23TRaF
A18RS 07870401 0 RESIBTOR 100 1X ,125W F TC80+=100 24846 Cluel/BaT0e101eF
A18R6 06983447 4 1 RESISTOR 422 1X ,125W F TCEO+=100 24546 Cdml/BaT0mi22ReF
A18RY 07570291 6 2 RESISTOR 24,9 1% ,125W F TCe0+w100 19701 MFUC]/8aT0e2492=F
A18RS 07570394 0 RESTSTOR 51,1 1X ,125# F TCE0+e100 24546 Cuai/BeT0eS IR =F
A18R9Y 075720291 6 RESISTOR 24,9 1X ,125W F TCE0+=100 19701 MFUC1/8eT0e2492eF
At8Rio 078720984 4 RESISTOR 10 1X ,5K F TCm0e=100 28480 07570984
Af8R11 07570416 7 RESISTOR 511 1X 125w F TCW0e=100 24848 Ciwi/8T0=S11ReF
A1BR12 07570416 7 RESISTOR 511 1X 1258 F TCwO04e100 2u454e Chel/BaTOu5]{RaF
Af8R13 07570284 14 3 RESISTOR 150 1X ,12%W F TCE0ee100 24546 Cuai/8=T0=151oF
AL8RLG 073720984 4 RESISTOR 10 1% 8% F TCE04=100 28480 07870984
A18R1S 07870280 3 RESIATOR 1K 1X ,125SW F TCmOsel100 2484s Cl4wi/8mT0e1001eF
A18R16 07570280 3 RESISTOR 1K 1% ,12%% F TCa0¢=100 24846 Cuwl/BT0e1001eF
ALER1Y 0787=0284 ? RESISTOR 150 1% ,125% F TCmO+=100 2u54s Cunl/BoTOw1S1=F
A18R18 069820085 0 RESISTOR 2,61K 1% ,12%W F TC804=100 26848 Cuel/B8eT0=2611eF
AL{BR19 07570280 3 RESISTOR 1K 1% ,125W F TCeO4=100 26848 Clel/B8=T0el001oF
AL18R20 0787=0416 k4 RESIBTOR Sit 1X ,125% F TCa0+«100 24546 Cuwl/BeTOmS|{R=F
A18R21 07570407 6 & RESISTOR 200 1X ,125W F TC®0e=100 24846 Cual/BaT0e201eF
A18R22 07570278 9 1 RESISTOR 1,78k 1X ,125W F TC®04e100 24546 CUei/BaTlelT8laF
A18R23 07370280 3 RESISTOR 1K 1% ,12%w F TC&O04+e100 24846 C4e1/8aT0e1001oF
A18R24 07870284 ? RESTSTOR 150 1% ,125W F TCZ0+e100 24548 Cuel/BaT0elSiuf
AysR2s 06983442 9 RESIBTOR 237 (X ,125W F TCRO04=100 2u84e C4w1/BeTge23TReF
A{8R26 069826433 4 2 RESISTOR 100 1X ,25W F TCwQee100 28480 069806433
A{8R27 075720394 0 RESISTOR 51,1 1X ,125W F TCE0+wl00 24546 C4ml/BeT0eSiRaF
ALaras 07870414 ? RESISTOR 511 1X ,125W F TC804=100 24546 Clml/BaTOnSt{ReF
AL8R29 06986433 4 RESISTOR 100 1X ,2%W F TCeO+el00 28480 06986433
A18R30 07570394 0 RESISTOR 51,1 1X ,125W F TCeO+=100 FrLIT Cuel/8eTO=SIR1uF
A18R3Y 075720438 3 RESISTOR 5,11K 1X ,12SW F TCBO0+e100 24546 Cuw1/BaT0eS1i1ar
A18R32 0787.0416 7 RESISTOR S11 1X ,125W F TC®04=100 20846 CUe1/B8eT0a5]|ReF
AL8R3} 069823442 9 RESISTOR 237 1X ,125w F TE®04e100 24546 Cuel/8eT0e2ITRaF
ALBRNY 075720346 F RESISTOR 10 1X 125w F TC0+=100 24846 CUnl/B8aT0=10R0=F
A18R3S 078720280 3 RESISTOR Ik 1X 125w F TCmO+=100 2usus Cuml/BaT0=1001eF
At8R36 0757=0416 7 RESISTOR 511 1X ,1235W F TC80+m100 24546 Cle}/8aT0uS1{Raf
A{8RYY 07570416 b RESIATOR S1t 1X 125w F TCm04=100 24546 Ciel/BaT0=SL{ReF
A18R38 069807229 8 2 RESISTOR 511 1% ,05W F TCWOe=100 24s4e C3=1/8eT0eS11R=G
A{8R39 069847229 8 RESIBTOR S11 1X ,0SW F TCEO0ee100 2084e C3e1/8=T0u511R=G
A18R4O 06983437 2 RESIATOR 133 {X ,125W F TCR04«100¢ 24546 Cliwl/B8eT0m]3IRaF
AL8RAY 07570420 3 RESISTOR 750 1X 425w F TCE0+e100 24546 CUei/BuT0e7S1aF
A18R42 07870416 7 RESISTOR 511 1% 125w F TC80+e100 24846 Cuwi/BmT0eS]|ReF
A18RYS 07570399 H 21 RESIATOR 82,5 X ,125% F TCw0+=100 24548 Cuay/BaT0eB2RSF
A18R44 07870416 ? RESISTOR 511 1X ,125W F TCe0+=100 248us Cu=1/8=T0wS]{ReF
A18RYS 06983437 2 RESISTOR 133 31X ,125W F TCw0+=100 24546 Cuay/8uT0m1I3RF
A18RYUS 07870416 4 RESISTOR S11 1X ,125W F TC80+=100 24846 Cuel/8oT0uS] {ReF
A18R4T 07870399 L] RESISTOR 82,5 1X ,125W F TCw04=100 24846 C4=1/8eT0=82RS=F
A{8R48 0757=0416 7 RESISTOR S11 1% ,125W F TC80+=100 24846 Cuel/BeTOaS1{RuF
A18RY49 0787=0416 7 RESISTOR S11 {X ,125W F TC®0+=100 2u4sue Cdal/BaT0o5] ReF
A1881 11011213 L] 2 SWITCHeTGL SUBMIN OPST ,5a 120VAC PC 28480 31011213
A1882 31011213 8 SWITCHeTOL SUBMIN DPST 54 120VAC PC 28480 3101=1213
A1BUY 18200624 s [ Ic=DGTL,DUAL ECL COMPARATOR 28480 18200624
Af8up 1820=0803 2 1¢ GATE ECL OReNOR 1P| 04713 MC1010%P
A18U3 508807013 0 1 OUTPUT AMPLIFLER 28480 §088e7013
A18UG 182020808 4 2 1¢ GATE ECL EXCL=OR/NOR TPL 2-INP 04713 MC10107P
AL8 MISCELLANEOUS
036020538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
040320189 2 EXTRACTOR=PC BOARD BLK POLYC 28480 04030189
12511586 7 22 CONNECTOR=3GL CONT SKT ,018eIN=B8C=82 28480 125101556
14800116 ] PINsGRY ,062«INeDIA ,25eIN=LG 8TL 28480 14800116
At9 08359260019 S t AUTO=2ERO 28480 05359260019
At9Cy 016023879 7 CAPACITOR«FXD ,01UF +=20X% 100VDC CER 28480 01603879
A19C2 01603879 7 CAPACITOR=FXD ,0iUF +=20X 100VDC CER 28480 01603879
Ajocs 01602204 0 2 CAPACITOR=FXD 100PF +=SX 300VDC MICA 28480 016022204
A19C4 016022204 0 CAPACITQReFXD 100PF +=SX 300VDC MICA 28480 01602204
Arocs 016023879 7 CAPACITOR«FXD ,01UF +=20% 100VOC CER 28480 016023879
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a19Cs 01603879 7 CAPACITOR=FXD ,0f{UF +=20% 100VDC CER 28480 016023879
A15€7 01603879 7 CAPACITORFXD ,01UF +=20X 100VDC CER 28480 016023879
A19C8 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VOC CER 28480 016023879
A19C9 016023879 7 CAPACITOR=FXD ,01UF ¢«20% 100VDC CER 28480 016003879
A19C10 016023879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 0160=3879
At9cyy 016023879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879
A19C12 01603879 7 CAPACITORSFXD ,01UF #=20% 100VDC CER 28480 01603879
A19C13 01603879 b CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160»3879
A19C14 0160-3879 7 CAPACITOR=FXD ,0iUF #=20% 100VDC CER 28480 01603879
A19C1S 01600196 s 3 CAPACITOR«FXD 24PF 4a8X 300VDC MICA 28480 016020196
A19C18 01603879 7 CAPACITOR=FXD ,0iUF +=20% 100VDC CER 28480 0160=3879
a19c17 01210036 0 [} CAPACITOReY TRMRwCER %,5218PF 350V 52763 304324 5.5/18PF NPO
A19C18 01603879 7 CAPACITOR=FXD ,01UF ++20% 100VDC CER 28480 01603879
219C19 018020491 5 CAPACITOR=FXD 10UFse20X 25VDC TA 28480 0180=0491
A19€20 01800491 L CAPACITOR=FXD 10UPF+=20X 25VDC TA 28480 0180=0494
At19c2t 01400145 2 11 CAPACITOR=FXD 22PF 4=5X S00VDC MICA T2136 DM15€220J0500#VICR
A19c22 01603879 7 CAPACITORSFXD ,0{UF ¢=20X 1uOVDC CER 28480 016023879
A19C23 018020491 H CAPACITOReFXD 10UF+=20X% 25VDC TA 28480 01800649}
At9ca4 018060491 5 CAPACITORaFXD 10UFs=20X 25VDC TA 28480 01800491
A19CRY 19023002 3 4 DIODELZNR 2,37V SX DOu7 POE, 4W TCEa 074X 28480 1902#3002
A19CR2 19010040 { DIODE=SKITCHING 30V S0MA 2NS D0e3S 28480 190120040
A19CR3 190120040 1 DIODE=SWITCHING 30V SOMA 2N$ DCa3S 28480 19010040
A19CRY 190243002 3 DIODE=INR 2,37V SX D07 PDE 4N TCHe, 074% 28480 19023002
A19CRS 190120040 1 DIODE=SWITCHING 30V S0MA 2NS DCe3S 28480 190120040
AL19CRS 19010040 1 DIODE=SKITCHING 30V SOMA 2NS D0e3S 28480 190120040
AL19CRY 190243002 3 DIODEwINR 2,37V 85X DOe7 PO 4w TCHw,074% 28480 1902+3002
A19CRS 1902+3002 3 DIODE«ZNR 2,37V 5% DO=7 PDa, 4k TCR=,074X 28480 1902+3002
A19CRY 19023087 s 3 OTODE=ZNR 3,74V 2X DO=7 $DB, 4w TCEe, 083X 28480 190223087
A19CR10 19011068 s 3 DIODE=SCHOTTKY 28480 19011068
AL9CRIL 1902=3003 4 8 DJODE=INR 2,37V 2% D07 PDE,4n TCE=, 074X 28480 1902=3003
A190L1 05359280008 7 { DELAY LINE, Ael 28480 05359=80001
AL9LY 91U0e0143 9 9 COTLeMLD 3,3UM 10X Q84S ,0950X,25LG=NOM 28480 914020143
AL9L2 914020143 9 COILeMLD 3,3UH 10X Gm4S ,0950X,25LG=NOM 28480 9140e0143
ALY 914020143 9 COIL=MLD 3,3UM 10X G845 ,095DX,25LG=NOM 28480 9140%0143
AL9LY 9140%0143 9 COIL=MLD 3,3UH 10% Ga4S ,0950X,25LGeNOM 28480 9140=0143
AL9LS 9100a1637 4 2 COIL=MLD 120UN §X Q65 ,155D0X,3T7SLG=NOM 28480 9100e1637
AL9Le 91001637 4 COIL=MLD 120UN SX OW6S ,1550X,375LGeNOM 28480 910021637
AL9LY 91001788 6 CHOKE=WIDE BAND ZMAXW&BQ OHM@ 180 MMZ 02114 VK200 20/48
ALoLa 91001788 [ CHOKEwWIDE BAND ZMAX®OB0 OHM3 180 MMZ oeitd VK200 20748
A1964 188440019 3 3 TRANSISTOR NPN 81 TO=18 PDR36OMK 28480 185420019
A1902 185420019 3 TRANSISTOR NPN 81 TOe18 PDR360MA 28480 185420019
A1903 18840215 1 TRANSISTOR NPN 81 PDE3SOMW FT8300MNZ 04713 sPS 3611
At90y 168320015 7 7 TRANSISTOR PNP 81 PD®200MW FTaSQOMHZ 28480 185320015
A1908 185320015 7 TRANSISTOR PNP 81 POR20OMW FTSQOMKNZ 28480 188320015
AL9RY 075720283 6 RESISTOR 2K 1% ,125W F TCe04=100 FYLITY Cle1/B=T0%2001=F
A19R2 181020020 4 1 NETWORK=RES BaPINsSIP ,125=PINe8P(CG 28480 181020020
A19R3 07570283 6 RESISTOR 2K 1X ,125W F TCa0+e100 2usus ClUmi/BaT0e2001eF
A19RY 075720399 H RESISTOR 82,5 1X 41250 F TC30+=100 24546 C4ml/BnT0e82RS=F
A19RS 069823437 ? RESISTOR 133 1X 1250 F TCm04=100 2u%4s C4ei/BeT0w133ReF
AL9RS 07570399 s RESISTOR 82,5 1% ,125W F TCRO+=100 24546 Luw)/BaT0eB2RS=F
A19R? 075720280 3 RESISTOR 1K 1X ,125W F TCw0+=100 24846 Clml/8aT0m1001=F
AL9RS 069823437 2 RESIATOR 133 1% 125K F TC80+e100 24Sue C4ml/BuTOm]33ReF
A19R9 075720394 0 RESISTOR $1,1 1X ,125W F TC#0¢=100 24S4s Cdel/BuT0eS1R eF
AL9R10 07570276 7 RESISTOR 61,9 1% (125W F TCR04=100 24546 C4el/BeTOnb192-F
A1§R11 0787=0278 7 RESISTOR 61,9 1% (12SW F TCEO4=100 24546 Cuml/BeTOmb61920F
A19R12 06987236 7 RESISTOR 1K 1% ,05W F TCmO+w100 24546 C3e1/8eT0e10010G
A19R13 069847220 9 2 RESISTOR 215 1X ,05W F TCa0+wl100 2u%4s C3=1/8=T0=215RwG
AL19R14 069827236 ? RESISTOR 1K 1X ,05W F TC304=100 24846 C3a1/8=T0=1001eG
A19R1S 075720394 0 RESISTOR 51,1 1X 125w F TCE0¢=100 24546 Cuywl/8eT0aSiRLeF
A19R16 07570280 3 RESISTOR 1K 1X ,125W F TCmO4=100 2ususb C4mi/BeT0=1001eF
AL9R1Y 0698-7244 7 1 RESISTOR 2,15k 1X ,05W F TCEO¢e100 24846 C3e1/82T0=2151aG
AL9R18 06987220 9 RESISTOR 215 1X 08K F TCw0ee100 24546 C3e1/8aT0=2]5R=G
AL9R19 075720280 3 RESISTOR 1K 1X ,125% F TCwOe=100 24846 Cini/BaT0mi00iarF
A19R20 069823441 s 7 RESISTOR 215 1X ,125W F TCu0+e100 FYLTTS Cumi/BaT0e215RF
AL9R24 069847238 7 RESISTOR 1K 1% ,05W F TCS0+e100 24546 C3e1/8eT0ni001wG
AL19R22 06987238 7 RESISYOR 1K 1X ,05W F TCmQ+=100 24846 C3=1/8T0=1001%G
A19R23 06983441 ] RESISTOR 215 1X ,125W F TCR0+=100 24846 Cum1/8T0m215ReF
A19R24 0757=0283 6 RESISTOR 2K 1X ,125W F TCa0+e100 24848 Cumi/BeT0e2001F
A19R2S 06987236 7 RESIATOR 1K 1X ,054 F TCm0¢el00 24%4us £3e1/8=T0=100i=G
A19R26 0757=0280 3 RESTSTOR 1K X ,125W F TCu0+m100 24846 Clul/BeTO0w1001aF
AL9R2Y 06987210 7 2 RESISTOR 82,% tX ,08W F TCw0+a100 24546 C3=1/8e100e82RSeG
A19R28 0757=0280 3 RESISTOR 1X 1% ,12%% F TCa0+=100 24848 Chel/BeT0mn1001eF
A{9R29 0757=0280 3 RESIBTOR 1K 1X ,125W F TCuOee100 24846 Clwl/8=T0m=10010F
A19R30 069847215 2 2 RESISTOR 133 1X ,O05W F TCa0+e100 2uSue C3ei/8eTOn133ReG
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A19R3Y 06987236 7 RESISTOR Ik 1X ,05Ww F TCB0#=i00 24546 C3ei/BwT0=1008=G
AIoOR32 075720280 3 RESISTOR 1K 1% ,1285W F TCm04={00 24546 Clmi/BuTQal00loF
A19R3Y 0698.7215 2 RESISTOR 133 1X ,08w F TCmO+=i00 2454s C3e1/8aTQwi33R=G
AL1QR3Y 0698=7210 I4 RESISTOR 82,5 1X ,08w F TCs0+¢=100 2usde C3=1/8=700a82RS=G
A19R3IY 06987236 7 RESISTOR 1K 1X ,05W F TCegseioo 24848 C3e1/8=T0=1001=6G
AL9R3S 07570280 3 RESISTOR 1K 1X ,125W F TCe04el00 245846 Cdui/BuT0elC0leF
AL9RY? 069823437 2 RESISTOR 133 1% 125k F TC®0+=100 24546 Clmi/BuT0w]33ReF
AL9R3S 0698a3437 2 RESISTOR 133 1X 125w F TC804=100 24546 C4ey/BeT0=133ReF
A19R39 069843437 2 RESTSTOR {33 1X ,125W F TC®0+el00 24846 ClUmi/BuT0w]33ReF
AL9RUO 06983437 2 RESISTOR 133 1X ,125W F TCu04=100 24546 Cdal/BeT(u]3IIRaF
AL9RGY 07870280 3 RESISTOR 1K 1X (12SW F TCeOe=i00 24546 Cdei/B8eT0=1001wF
ALSRY2 07570280 3 RESISTOR 1K 1X 128w F TCu0+«100 24546 Cuel/8=T0ei00]mr
AL9RYS 07570280 3 RESISTOR IK 1X ,(285W F TCeO+e=100 24S4e Clml /BTl 00)mF
A19R4Y 0757=0280 3 RESISTOR 1K 1X ,18SW F TCuO#=100 2454de Claw]/8eT0mi 00 mF
ALOR4S 07870280 3 RESISTOR 1K 1X ,128W F TCule¢=100 2usus CUdel/B8eT0=i001eF
AL9R4S 07%7«0283 ] RESISTOR 2K 1% ,12%k F 1C804e100 245846 Cdmt/8eT0e2001=F
A19R4Y 06983437 2 RESISTOR 133 1% .XZSW F TC®04=100 2uSde Cdm|/BoT0aiI3RaF
ALORAS 0757=0399 s RESISTOR 82,5 1% 125w F TCe04e100 2uSdae Clwl/B8=T(Qu82RS5arF
AL9RY9 0757=0280 3 RESISTOR 1K 1% 125w F TCu0+=100 eusSue Cunl/B8aTOmi0]eF
A19RSO 0698e3444 1 RESISTOR 316 $X 125w F TCW0¢el100 2484s Ciel/BuT0n3ibReF
A19RSY 0787-0280 3 RESISTOR (K 1X ,185W F TCa0ee100 24546 Climl /BaTOal00l=F
AL9RS2 07570439 4 RESISTOR 6,81K 1X ,125W F TCn0eel00 2uS46 Cléel/8eT0ubBlaF
A$9RS]3 0757=0283 6 REBISTOR 2K 1% ,12%W F TCw(+ei00 24846 Clal/8aT0=200 =F
A19RSY 07570439 4 RESISTOR 6,81K 1X 125+ F TC20+4100 24546 Clel/8nTOmbB)iaf
AIORSS 07570283 ] RESISTOR 2K 1X ,125W F TCw04=100 2u%4e ClUmi/8aT0a200)eF
AL9RSS 07570283 L] RESISTOR 2K 1X ,12%W F TCm0+4e100 24546 Clwl/BuT0e2001aF
AL9RSY 0787=0394 0 RESISTOR 51,1 1% ,125W F TCm0+=100 24846 Cuei/BeTo=S5 1R =F
Af9RSS 06980082 ? RESTSTOR 464 1X 125w F TCuoe=i00 2us4e CumysBaTomybuoF
A19RSQ 0787.0418 0 RESTSTOR 681 (X ,125W F TCu0eel00 2u%48 Clal/8aTQuwb8RaF
A19Rb0 07870439 4 RESTSTOR 6,8iK (X ,125% F TCu0+aioo 24846 Ciml/B8aT0wb8]1aF
AL9RG1 06983437 2 RESISTOR 133 {X ,125W F TCuO+¢e100 24546 C4el/B8eT0e133R=F
A{9R62 0698-31%0 & 7 RESISTOR 2,37K 31X ,125W F TCaQ+=100 24846 Cuml/BaT(e23T eF
Af9R63 06983150 6 RESISTOR 2,37k 1X ,125W F TCe0+=100 2usde Cdmi/BeT0m237 eF
At9Re4 0787=0274 5 7 RESISTOR §,21K 11X ,125W F TCw0+w100 24S4ub Cuel/8=T0ei2|3=F
A19R6S 07570274 - RESISTOR §,21K 1X ,125W F TCs0+e100 2us4s Cyel/BeTlei2]lIeF
A19R66 0698«3441 8 RESISTOR 218 1% 1254 F TC=0+=100 2454 Cdal/B8uaT0e2iSRaFf
AtsUy 1820=1443 L} IC CNTR TTL L8 BIN ASYNCHRO 01299 SNT4L3293IN
[3LDH 1820.1449 8 3 IC FF TTL L8 J=k NEGeEDGESTRIG CLEAR 01295 SNT4LBLOIN
AL9us 18201469 8 Ic PP TTL L8 JekK NEGeEDGE=TRIG CLEAR 0129% ANTULBIOIN
A19u4 18201443 8 Ic CNTR TTL LS BIN ASYNCHRO 01298 SN74L8293N
A19US 1820=1469 8 Ic FF TTL L8 JeK NEGEDGETRIG CLEAR 01295% SN74LSEO7N
A19Ue 18201197 9 IC GATE TTL LS NAND GUAD 2«INP 01298 SNT4L 800N
AUy 1820=1173 1 1C XLTR TYL/ECL TYL=TO=ECL QUAD 2eINP 04713 MC10124¢
A19us 182000817 8 s I¢ FF ECL DeM/8 DUAL 041y MC10131LP
A1QU9 18200811 2 1 I¢ GATE ECL ANDaOR DUAL 2=3=INP 04713 MC10117P
Alquio 1820=0802 1 Ic GATE ECL NOR QUAD 2eINP 04743 MC10102P
ALSULL 18200624 H IC=DGTL,OUAL ECL COMPARATOR 28480 182000624
Atou1e2 1820-122% 4 6 1 FF ECL D=M/8 DUAL 04713 MC10231P
ALoutLs 1820.0803 2 1 GATE ECL OR=NOR TPL 0uT13 MC10105P
AUty 18200624 H 1c=DGTL,DUAL ECL COMPARATOR 28480 1820=0624
AL9uULs 1820-1082 s 2 Ic XLTR ECL/TTL ECL«TOeTTL QUAD 2=INP 04713 mMe1o125L
AL9ULS 1820=1722 é 1 IC RGTR CMOS 8eBIY 04T13 MC145S9CP
AoutL? 1820-1383 S H IC CNTR ECL BELD POS=EDGE=TRIG 04713 MC10238L
Ajouie 1820=1146 8 4 I¢ BFR CMOS NONwINY HEX {eINP 01928 CD4OSOAF
A19U19 18201148 8 Ic BFR CMOS NONeINY HEX i=INP 01928 CDUO0SOAF
A1oU20 1820=0493 [] Ic OP AMP B8eD]Pep 27034 LMIOTN
A1oU21 182620188 8 I¢ CONV CMOS» D/A 8eBIT 04713 MC1408Le8
AL9 MISCELLANEOUS
03600538 0 TERMINAL TEST POINT PCB 00000 ORODER BY DESCRIPTION
0403=0189 H EXTRACTORePC B0ARD BLK POLYC 28480 04030189
14800116 8 PINeaGRY ,062=INeDIA ,25=IN=LG STL 28480 14800118
21100269 0 2 FUSEHOLOER=CLIP TYPE,25DefUSE 28480 2110=0269
A20 05359=60020 8 1 TRIGGER AMPLIFIER 28480 083%9»60020
A20C1 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 0160=3879
A20C2 01603878 [ CAPACITOR=FXD 1000PF +=220% 100VDC CER 28480 01603878
A20C3 01603879 7 CAPACITOR=FXD ,01UF +=20X% 100vDC CER 28480 01603879
A20C4 0160=3879 7 CAPACITOR=FXD ,0iUF e=20% 100VDC CER 28480 0160=3879
A20CS 0160=3877 5 CAPACITOR=FXD 100PF e¢«20X% 200VDC CER 28480 01603877
A20Ce 01603879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=387¢
A20C? 01603879 ? CAPACITOR=FXD ,01UF ¢=20X% 100VOC CER 28480 0160=387¢
A20C8 0160=3879 k4 CAPACITOR=FXD ,01UF ¢=20X 100VDC CER 28480 01603879
A20C9 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A20Cto 01603879 7 CAPACITOR«FXD ,01UF ¢=20X 100VDC CER 28480 0160=3879
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AzoCt11 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 0160=3879
A20C12 0180=0491 S CAPACITORSPXD 10UFe=20X 25VDC TA 28480 0180=0491
AgoCi3 01800491 S CAPACITOR=FXD 10UF+w20X 25VDC TA 28480 0180=0491
A20CH4 0180=049} s CAPACITOR=FXD 10QUFee20X% 25VDC TA 28480 0180=049]
A20C1S 0180m04091 5 CAPACITOR=FXD 10UFew20X 25VDC TA 28480 0180=049)
A20C1e 0160=3878 3 CAPACITOReFXD 22PF +=5X 200VDC CER 0+=30 28480 01603878
A20CRY 1902=3003 4 DIODE=ZNR 2,37V 2% DO=7 POB, 44 TCwe, 074X 28480 19023003
A20CR2 1902=3003 4 DIODE=ZNR 2,37V 2X DO=7 PDE, 4w TCm=, 074X 28480 1902«3003
A20CR3 1901=0376 ] 4 DIODE=GEN PRP 35y S0MA DCe7 28480 19010376
A2oCRY 1901=0376 [} DYQDEGEN PRP 38y SOMA DOa7? 28480 19010378
A2nLy 91400143 9 COIL=MLD 3,3UH 10X G245 ,0950X,25LG=NOM 28480 9140=0143
A2o0L2 9140-0143 9 COILeMLD 3,3UH 10X Qm45 ,0950X,25LG=NOM 28480 9{40e0143
A20L3 91001788 6 CHOKE=WIDE BAND ZMAXmE80 OHMA 180 MHZ 02114 VK200 €0/48
A20L4 91001788 ) CHOKEwnIDE BAND ZMAX®O80 OHME 180 MHWZ 0R114 VK200 20748
A20LS 9100=1788 [} CHOKE=WIDE BAND ZMAXWEBO OWME 180 MWZ 02114 VK200 20/48
A2olés 9100=1788 [ CHOKE=WIDE BAND ZMAX®AB80 OHMA {80 MWZ 02114 VK200 20748
A200Q1 18550334 7 1 TRANSISTOR=DUAL NeCHAN 81 PD3300OMW MAX 178Se DN3?7
A20R¢ 0698m3442 9 RESISTOR 237 1% ,125W F 7C®0+e100 24546 Cliwi/BuT0»23TR=F
A20R2 0698.7332 4 1 RESISTOR IM 1% ,12%w F TCa0+=100 19701 MFSC1/8e70=1004eF
A20R3 0757=0123 3 1 RESISTOR 34,8K (X ,125w F TCEO¢=!00 28480 0757«0123
A20R4 07570394 0 RESISTOR 51,1 1% ,125W F TCm0¢e100 24346 Clw1/8eT0uS{RiwF
A20RS 069823442 9 RESISTOR 237 X% ,12%W F TCm0+e100 24544 Clmi/BeTOu237R=F
A20R6 0787=0394 0 RESISTOR Staf 1X 4125W F TCmOe=§00 2us4e Cimis8oTQoms{R =N
A20R7Y 0757«0419 0 RESISTOR 681 1% (125W F TCROee100 24548 C4=i/B8eT0mp8{R=F
A20R8 07870484 s 1 REBISTOR 90,9k 1% ,125W F TCm0+el(0 24848 Cdm|/BuT0=g002aF
A20R9 07570283 6 RESISTOR 2K 1% 128w F TCs0+=100 24846 Cidnl/BaT(=2001eF
A20R10 0757=0419 0 RESISTOR 681 1% 1254 F TCEm04+=100 24S4e CUmi/BeT0wbBiReF
A20R1Y 069823445 H 1 RESISTOR 348 1X ,125% F TCE0es100 24%4s Cimi/BeTOmu3YBRaF
A20R12 0757=0283 [ RESISTOR 2K 1x ,125k F TCm04=100 24546 CUwi/B8eT0u200inF
A20R13 07570280 3 RESISTOR 1K 1X ,125W F TCm0+=100 2484s C4ml/8oT0el00)=F
A20R1Y 0757=0399 5 RESISTOR 82,5 1% ,125W F TCmO4=300 24546 Cumi/8=T0=p2RS=F
420R18 0787T=0416 7 RESISTOR 511 1% ,125W F TCe0¢=100 24546 Cy=1/8aT0ug]|Raf
A20R1S 18{0=0030 6 3 NETWORK=RES 8«PINeSIP ,125«PIN=3P(G 28480 18100030
A20R17 0698=3437 2 RESISTOR 133 1X ,125W F TCm0O4el100 2usds Cumi/BuT0e133RF
A20R17 07570280 3 RESISTOR 1K 1% ,125W F TCe0+¢~100 24%4e Cimi/BeT(w1001=F
A20R18e 2
A20R20 NOY ASSIGNED
A20R21 18100030 ] NETWORKaRES BuPINsSIP ,12S«PINeSPLG 28480 18100030
A20R22 07570280 3 RESISTOR 1K 1X 125K F TCu(sel00 2u5406 ClUni/BuT0ei00faF
A20R23 07%7=0399 S RESISTOR 62,5 1x ,125W F TCa0+=100 24546 C4ml/8uT0e82REF
A20R24 06983437 H RESISTOR 133 1% 125w F TCu0+e100 2us4e Cie1/8mT0e133RaF
A20R2S 0787=0416 7 RESISTOR Sif (X ,12%+ F TCmoes100 24s4e Cum)/8eT0eS1RaF
A20Res 18100030 (] NETWORK=RES 8aPIN=SIP ,125«PIN=8PCG 28480 18100030
A20Re8 0787=0u416 7 RESISTOR S11 (X 125w F TCm0+e100 24546 Cumi/BeT0nStiRuF
A20R29 06983437 2 RESISTOR 133 1X ,1254 F TCEO+=100 24846 Cini/BeT0mi33RmF
A20R30 07570399 S RESISTOR 82,5 1X ,125% F TC®0¢e={00 24s4e Cdel /8uT0OnB2RS-F
A20R31 078T=0416 7 RESISTOR 511 1X ,125W F TCEO+=100 24546 Cldel/BaT0eSt{RaF
A20R32 07570416 7 RESISTOR S11 1% ,125W F 7C204=100 2484de ClUml/8uT0eS|{R=F
A20TRy 0360=0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AR0TP2 0360=0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A20U1 18201197 9 1¢ GATE YYL LS NAND QUAD 2«INP 01298 SNT4LB00N
haouz 18201173 1 IC XLTR TTL/ECL TTL=TO=ECL QUAD 2eINP 04743 MCi0124L
A20U3 1820=00624 S Ic=DGTL,DUAL ECL COMPARATOR 28480 18200624
A20ud 18201173 1 I¢ XLTR TTL/ECL TTL=TO=ECL QUAD 2~INP 0uv13 MEciot24L
A20Us 1820=0805 4 I¢ GATE ECL EXCL<OR/NOR TPL 2=INP 0uT1y MC10307P
A20Us6 1820»0803 2 I1¢ GATE ECL OR=NQR TPL 04vLs MC10105P
A20U7 18200802 1 IC GATE ECL NOR GUAD 2=INP 04713 MC10102P
A20U8 1820=0802 1 1€ GATE ECL NOR QUAD 2eINP 04713 MC10102P
A20U9 18200817 8 Ic FF ECL D=M/8 DUAL 04713} MC10131P
A20uto 1820=0804 3 1 IC GATE ECL NOR TP 04783 MC10106P
A20 MISCELLANEOUS

0403=0189 H EXTRACTOR=PC BOARD BLK POLYC 28480 0403=0189

1480=0116 8 PINWGRY ,062=INwDIA ,25eIN=iG STL 28480 14800116
A2 05359=80021 9 1 ANALOG TIMING 28480 08359=460021
A21CY 0160=3879 7 CAPACITCReFXD ,01UF +=20% 100VDC CER 28480 01603879
A21C2 01603879 7 CAPACITOR=FXD ,01UF +=20% $00VDC CER 28480 0160=3879
A21C4 01603879 ? CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A21CS 0140=0145 2 CAPACITOR=FXD 22PF +a5X 500vOC MICA 7213 DM15C220J0S00NVICR
A21Cs 0160=3879 7 CAPACITORsEXD ,01UP +=20% 100VDC CER 28480 01603879
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A21C7 0160=3879 ? CAPACITOR=FXD ,01UF ¢220% 100VDC CER 28480 01603879
A21C8 0160=-3879 b CAPACITOR®FXD ,01UF ¢=20X 100VDC CER 28480 01603879
A21C9 0140.014% 2 CAPACITOR®FXD 22PF +<5% 500vDC MICA 72136 DM15C220J0S00wWVICR
A21C10 0160=3879 7 CAPACITOR®FXD ,01UF ¢=20X 100yDC CER 28480 01603879
A21C11 016020198 L CAPACITORSFXD 24PF +«5X% 300VDC MICA 28480 01600196
A21C12 01603879 7 CAPACITOR@FXD ,01UF ¢e20X% 100VDC CER 28480 0160=3879
A21C13 01603879 7 CAPACITOR=FXD ,01UF +220% 100VDC CER 28480 01603879
A21C14 01603879 7 CAPACITORFXD ,01UF $=20% 100VDC CER 28480 016003879
A21C18 01603879 7 CAPACITOReFXD ,0{UF +w20% 100VDC CER 28480 016003879
A21C18 01603879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 0160=3879
A21C17 016023879 7 CAPACITOR=FXD ,01UF +a20% 100VDC CER 28480 01603879
A21C20 01210061 1 2 CAPACITOR=Y TRMRWCER 5,S.18PF 380V 52763 3104322 5,5/18PF NPO
A21C21 0140m0148% 2 CAPACITOR=FXD 22PF +=SX% S00VDL MICA 72138 DM18C220J0S00WVICR
A21c23 016020196 5 CAPACITORSFXD 24PF +SX 300VDC MICA 28480 016020198
A21C24 012120061 1 CAPACITOReV TRMReCER §,5«18PF 350V 52763 304322 5,5/18PF NPO
A21C28 0160=3879 7 CAPACITOR®FXD ,01UF +«20% 100VDC CER 28480 0160%3879
A21C2¢ 0160-3879 ? CAPACITOR®FXD ,01UF #=20X 100VDC CER 28480 01603879
A21€27 016023879 7 CAPACITOR=SXD ,01UF ¢e20% 100VDC CER 28480 01603879
A21C28 01603879 ] CAPACITOR®FXD ,01UF +«20% 100VDC CER 28480 01603879
A21029 0160=3879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 01603876
A21C30 01603879 ? CAPACITOR=FXD ,01UF ¢w=20X 100vDC CER 28480 01603879
A21C31 016023879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 016003879
A21C32 016023879 7 CAPACITOR®FXD ,01UF +220% 100VDC CER 28480 0160-3879
A21C33 01603879 7 CAPACITOR®FXD ,01UF +220% tn0YDC CER 268480 016023879
A21C34 01603879 7 CAPACITOR®FXD ,01UF +=20% 100vOC CER 28480 01603879
A21C38 0140w014S 2 CAPACITORFXD 22PF +=S5X S00VDC MICA 72136 DMISC220J0S00MVICR
A21C36 0140=0148% H CAPACITOR®FXD 22PF 48X S00VDE MICA 72136 DMISC220J0500nVICR
A21C37 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100vDC CER 28480 0160=3879
A21C38 01603879 7 CAPACITOR®FXD ,01UF +=20% 100YDC CER 28480 016023879
A21C39 016023879 7 CAPACITORSFXD ,01UF 4=20X% 100VDC CER 28480 0160=3879
A21C40 01603879 7 CAPACITOReFXD ,0{UF ¢220% 100VDC CER 28480 01603879
A21C41 01603879 7 CAPACITOR=FXD ,01UF +=20X 100VOC CER 28480 0360=3879
A21C42 0160=3879 ? CAPACITOR=FXD ,01UF 20X 100V0C CER 28480 01603879
A21C43 01603879 7 CAPACITOR®FXD ,0IUF ¢=20% 100VDC CER 28480 0160=3879
A21Cu4 0180w0491 H CAPACITOR®FXD 10UF+e20X 25VDC T4 28480 018020491
A21C48 018020491 H CAPACITOReFXD j0uFee20X 25VDC TA 28480 01800491
A21Ca8 0180w049) H CAPACITOR@FXD 10UF¢=20% 25VDC TA 28480 01800491
A21C47 018020491 H CAPACITORSFXD 10UFe=20% 25VDC T4 28480 0180049}
A21CRY 19010040 1 DIODE«SWITCHING 30V SOMA 2NS D0e35 28480 19010040
A21CR2 19023094 3 DIODEeZNR 5,11V 2X DOe7 PDS, 4N TCBe, 008X 28480 19023094
A21CRY 1902=3003 4 DIODE=ZNR 2,37V 2X DO=7 PDE 4N TC8e, 074X 28480 19023003
A21CRY 19010376 [ DIODE=GEN PRP 35V SOMA DOe? 28480 1901=0376
A21CRS 19010376 [ DIDDE«GEN PRP 35y S0MA 00o7 26480 1901=0376
A21CRé 19023003 4 DIODE=ZNR 2,37V 2% DOe7 PDN 4W TCEa, 074X 28480 19023003
A1CRY 19023094 3 DIODE=INR S,11V 2% DO=7 PDE 4N TCSe, 009X 28480 19023094
A21CRS 19011068 s DIODE=8CHOTTKY 28480 1901=1068
A21CR9 19010040 1 DYODE=SKITCHING 30V SOMA 2N DOe3S 28480 19010040
A21CR10 1902=30%7 [ DI0DE=ZNR 3,74V 2X DOe? PDB, 4 TCEe,053X 28480 1902+3057
A21CR1Y 19023087 [} DIODEeZNR 3,74V 2X DOe7 PDE,4A TC®e,053% 28480 1902=30%7
A21CR12 190121068 5 DIODE=SCHOTTKY 28480 19011068
A21CR1S 19023003 4 DI0DEwZNR 2,37V 2X DO=? PDS 4N TCE=, 074X 28480 19023003
A21CR14 19023003 4 DIODEeZNR 2,37V 2X DQe7 PD®, 4w TCE=, 074X 28480 19023003
A21iy 91400143 9 COIL=MLD 3,3UM 10X ORUS ,095DX,25LGeNOM 28480 91400143
A21L2 9100e2277 0 COIL=MLD $120UM 10X Q830 ,0950X,25LGeNOM 28480 9100=2277
A21L3 91400143 9 COILwMLD 3,3UH 10X Gm4S ,0950X,25LG=NOM 28480 9140e0143
A2104 914020143 9 COIL=MLD 3,3UN 10X G®4S ,0950X,25LG=NOM 28480 914020143
A21LS 91002277 0 COIL=MLD 120UH 10X Qu30 ,09SDX,25LG=NOM 28480 910002277
A21L6 91001788 [ CHOKE=WIDE BAND ZMAX®m&80 OHM@ 180 MHZ 02114 yK200 20/48
A21L7 91400210 1 3 COILeMLD 100UH 5X QRS0 ,155DX,375LG=NOM 28480 91400210
A21L8 9140e0210 1 COILeMLD 100UN 5X G850 ,1SSDX,375LGeNOM 28480 914020210
A21L9 91001788 & CHOKEeWIDE BAND IMAX®680 OHM@ 180 MWZ 02114 VK200 20748
A21Q1 185320036 H TRANSISTOR PNP 81 PD=3)ioMy FTE250MNZ 28480 18530036
A2102 185400215 ! TRANSISTOR NPN 81 PDm3ISOMN FTu300MHZ 04713 8PS 361t
A21Q3 1884e0218 1 TRANSISTOR NPN 81 PDa3SoMw FTa3Q0MHZ 04713 8PS 3614
A2104 1854m0218 ! TRANSISTOR NPN 81 PD®3ISOMw FTE300MMZ 04713 sPS 1611
A21G8 185400218 1 TRANSISTOR NPN 81 PDa3SO0MW FTR3Q0MWZ 04713 8PS 3811
A210¢ 188420019 3 TRANSISTOR NPN 81 TO=18 PDW3IbOMW 28480 1884=0019
A21G7 185400019 3 TRANSISTOR NPN 81 TQ=18 PDEI&OMA 28480 1880e0019
A2108 185340036 2 TRANSISTOR PNP 81 PO®3{0MN PTE280MN2 28480 1853=0036
A2109 185440019 3 TRANSISTOR NPN 81 TOsi8 PDEI&OMA 28480 188420019
A21G10 185420049 3 TRANSISTOR NPN 81 10s18 POB36OMW 28480 185420019
A21011 185320018 7 TRANSISTOR PNP 81 PDS200MN FTaSQUMMZ 28480 1853e001§
A21012 1883.0018 ? TRANSISTOR PNP 81 PD®200Mn FTES00MHZ 28480 185320018
A21013 1843400158 ? TRANSISTOR PNP 81 PDR200Mw FTuSOOMHZ 28480 18%320018
421614 18840215 t TRANSISTOR NPN 81 PDs350Mn FTa3oOMHZ 04713 SPS 3611
A2101% 18530018 ? TRANSISTOR PNP S1 PD®200MA FTaS00MMZ 28480 1853%0018S
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A21G16 1884002158 § TRANSISTOR NPN 8] PD=3ISOMW FT®300MHZ 04713 8PS 3611
A21Rt 07570280 3 RESISTOR 1K 1X ,125w F TCwO#=100 24546 C4m)/BaT0el001nF
A21R2 069840084 9 2 RESISTOR 2,15 1% ,12%W F TC®0¢=100 2uS4e Clei/BaT0w2]151aF
A21R4 07570280 3 RESISTOR 1K 1X ,12%5W F TCu04=100 24546 Clml/BeT0wi00)ar
A21RS 075720394 0 RESISTOR S1,1 1% ,125# F TCmOeeiCO 24546 Clmi/8aT0uSIR=F
A21Re 0787=0407 6 RESISTOR 200 1X ,125W F TCs0+=100 2uS4de Cl4n)/8mT0=201=F
A21R7 07570280 3 RESISTOR 1K 1X ,1254 F TCmO0+=100 24548 C4ml/BeT02100)F
A2{R8 0698=3441 8 RESISTOR 215 1% 125w F TC804=100 24546 Clmi/BnT0m2{SReF
A21R9 0757-0280 3 RESIATOR 1K 1% 125K F TCm04=i00 2usue Cdel/BeT0mi00t=F
A21RY0 0698344t 8 RESISTOR 215 1X ,125W F TC®04e100 24546 Cdni/BaT0w215RaF
A21R1Y 07570280 3 RESISTOR 1K 1X 1254 F TCeOe=100 24846 Clel/8sT0=100)wF
A21R12 07570280 3 RESISTOR 1K 1% ,12%W F TCeo+elQ0 24S4e Clhwi/BaTOui00laF
A21R13 07%7~0280 3 RESISTOR 1K 1X ,125W F TCs0+=100 2uS46 Cuwi/BoT0=1001F
A21R14 0757=0280 3 RESTSTOR 1K 1X ,125W F TCe0+=100 26546 Cumi/8=Y0m1001=F
A21R)S 07570399 5 RESIATOR 82,5 1% ,125W F TCa0+=100 2454g Climl/8eT0mB2RS
A21R1e 0757=0280 3 RESISTOR 1K 1X 125w F TCE04=100 24546 C4e1/BaT0a100]=F
A21R17 07870280 3 RESISTOR 1K 1X ,125W F TCm04=100 24846 Clm1/B8aT0m1001mF
A21R18 075720280 3 RESISTOR 1K 1X ,125W F TCw04=100 24846 Clet/8aT0u)001eF
A21R19 069843437 ? RESISTOR 133 {X ,12%5W F TCB04=100 24%4s Cdwl/8eT0ni33R=F
A21R20 07570280 3 RESISTOR 1K 1X ,125W F TCE0+=100 24546 Cdel/BaT0mi00)nF
A21R21 069843438 3 H RESISTOR 147 1% ,125W F TC®0+=100 24Sue Chal/8eT0ni4TR=F
A21R22 07570280 3 RESISTOR 1K 1X ,125W F TCmO0+=100 24548 Climi/BeT0el00inF
A21R23 07570438 3 RESISTOR 5,11k 1% ,125% F TCE0+ai00 24548 Cldal/BeT0eS1]1eF
A21R24 07570407 6 RESISTOR 200 1% ,125% F TCm0+=}00 24546 Clei/BaT0e201aF
A21R2S 069823437 2 RESTSTOR 133 1% ,125W F TCEO+e100 26546 Cdmi/8sT0e133R=F
A21R26 075720399 H RESISTOR 82,5 1X ,125W F TC®0+=100 2u%4e C4mi/BmTOmB2RSeF
A21R27 0787=0280 3 RESISTOR 1K 1X ,12%W F YCmp4=100 24846 Cawy/B8=T0=1001=F
A21R28 06983437 H RESISTOR 133 1% ,125w F TCE0#=100 2u84e Cu=1/8eT(=133ReF
A21R31 07570407 & RESISTOR 200 1% ,125W F TCw0+e100 248ue Clmi/BaT0e201F
A21R32 07570280 3 RESISTOR 1K 1X ,125W F TCmO+=i00 24546 C4el/B8uT0e1001eF
A21R33 06983437 2 RESISTOR 133 (X ,125W F TCE0+=i00 24846 C4ul/8uT0O=133ReF
A21R34 069843437 2 RESISTOR 133 1X 1254 F TCRO4=100 24546 Clwi/BaT0a133RaF
A21R36 07%7=0280 3 RESISTOR 1K 1X ,125W F TCmO0¢=100 2484e Cdw1/8=T0w100leF
A21R37 07570280 3 RESISTOR K 1x ,125W F TCe0+e100 24546 Clm1/8aTO=100]=F
A21R38 07570280 3 REBISTOR 1K 1% ,125W F TCm0+=100 24846 Clm1/8aT0m100]F
A21R40 07570280 3 RESISTOR iK 1X (1258 F TC204e100 24846 Cdml/8eT0m1001wF
A21R4Y 06983437 2 RESISTOR 133 1% ,125W F TCmO4=100 24546 CUmi/8aT0m133R=F
A21R42 06983437 2 RESISTOR 133 {X ,125W F TC80+=100 248us C4m1/8aT0e133RF
A21R43 n787=0280 3 RESISTOR 1K 1X ,12SK F TCH04=100 24506 Cdel/8aT0=100]=F
A21R44 069843437 2 RESISTOR 133 {X ,125W F TCE04=100 2u8us C4mi/8aT0=133RuF
A21R4S 069823437 H RESISTOR 133 tX ,125W F TC80+=100 2usye C4mi/BoTOm1IIReF
A2{R4b 06983437 H RESISTOR 133 1% ,125n F TCeOeel00 24546 Cldal/8aT)ei33RaF
A21R4Y 06983438 3 RESISTOR 147 1X ,1254 F TCEO0+=100 24546 Cldel/BaT0aiy4TR=F
A21R48 069843437 2 RESISTOR 133 (X 125N F TCE04e100 24546 Cdmi/8aT0=]33RuF
A21RU9 069823437 2 RESISTOR 133 1X ,125W F TCa0ee100 24540 C4mi/8eT0ml33ReF
A21RS0 07570438 3 RESISTOR S,11K 1X ,125W F TCEO#wi00 24848 C4m1/8aT0w511]eF
A21R51 06983437 2 RESISTOR 133 1X ,125W F TC80¢=100 245486 Cde1/8eT0m=133R=F
A21RS2 07870280 3 RESISTOR 1K 1X ,12%W F TCmO+=100 24546 Clmi/8=T0=1001=F
A21RS3 075720394 0 RESISTOR 51,1 1% 125k F TCw0+=100 24546 Cdml/BaY0uS{R]eF
A21RS4 06980084 9 REBISTOR 2,15 1X ,125W F TCm0+e100 245846 C4el/BeT0e2151aF
A21RSS 075720407 3 RESISTOR 200 1% ,125W F YC®04=100 24846 Clmi/8aT0OmR0leF
A21RS6 07%57=0394 0 RESISTOR 51,1 1% ,12%W F TCw0e=100 24546 C4e1/8eTO=SIR1eF
A21RS? 07870290 H RESIBTOR 6,19¢ 1% ,125W F TCw0¢e100 19704 MFUC1/8=T0ub19]uF
A21RS8 069820082 7 RESISTOR 464 1% 1254 F TCa0+=100 24548 C4mi/BuTOmlbbtler
A21RS9 06983150 ¢ RESISTOR 2,37K 1% ,125W F TCEC+«100 24846 Cumi/BaT(=2371=F
A21R60 07870418 9 4 RESISTOR 619 1X ,125W F TCa0+=100 24546 C4mi/B8eT0mpi9RaF
A21R61 07870440 7 4 RESISTOR 7,5K 1X ,12%W F TCwO¢e100 24540 C4mi/BmT0n7501=F
A21R62 069823150 6 RESISTOR 2,37k 1X 125k F TCwO4el00 24Sus C4mi/BaT0m23T1mF
A21R63 07570440 7 RESISTOR 7,5K 1X ,12%4 F TCw04+100 24846 C4el/8=T0mTS0 F
A21R84 07870290 H RESISTOR 6,19K 1X ,125% F TCe0+=100 19701 MR4C1/8eT0eb19)eF
A21R66 06983437 2 RESISTOR 133 1X ,125W F TC80+e100 24846 Cdwi/BaT0m1I3RaF
A21R67 0698~0082 7 RESISTOR 464 1% ,125W F TCRO4e100 24%4s Cum1/8aTOmUbUOF
A21R68 06983444 1 RESISTOR 316 t1X ,125W F TCw0+=100 24548 C4w1/8eTO0m316ReF
A21R69 07570418 9 RESISTOR 619 1X ,125W F TCm04e100 24848 Cumi/BeT0ub)9R=F
A21RTY 069803437 2 RESISTOR 133 1X ,125W F TC®04w100 24846 Cdmi/8uT0m13IReF
A21R72 06983444 1 RESISTOR 316 1X ,125W F TCa04e100 24546 C4mi/8eT0m316RF
A21RT3 07570280 3 RESISTOR IK 1X ,125W F TCa0+=100 2454e Clel/BeT0m100)eF
A21RT4 06983441 8 RESISTOR 215 1X ,125W F TCEO+=100 24846 C4el/8eT0w215ReF
A21RTS 069843150 s RESISTOR 2,37K 1N ,125# F TCBO+el00 2484s C4mi/B8eTOw237 eF
A21R76 0698=3441 8 RESISTOR 215 1% ,125W F TC804=100 24546 Cuml/8eT0n21SReF
A21R77 069843150 6 RESISTOR 2,37K 1X ,125W P TCEO¢w100 24S4s Cuwi/B8eT0m2371=F
A21R78 07570274 5 RESISTOR 1,21k 1X ,125W F TC80+al00 24546 C4mi/BeT0e1213mF
A21R79 07570274 H RESISTOR §,21K tX ,125W F TC80+e100 24546 Cumi/8mT0m1213nF
421R80 07570274 S RESISTOR 1,21k 1X ,125W F TCeO+el00 24546 Clel/BaT0mi213eF
A21R8Y 07570274 H RESISTOR 1,21K 1% ,125W F TC80¢e«100 20846 Cdmi/BuT0wi213aF
A21R82 06983155 1 RESTSTOR U,64K 1X ,125W F TC80+=100 24846 Ciml/BeTOedbutnF
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Replaceable Parts

Table 6-2. Replaceable Parts

HP Part . Mfr
Reference V| Qty Description Mfr Part Number
Designation Number Code
A21R83 069803155 1 RESIOTOR 4,64K 1% ,125W F TCRO+=100 24548 Cdml/BeTOmibU]aF
A21Ut 18201173 1 1¢ XLTR TTL/ECL TTLeTO=ECL QUAD 2eINP 04713 MC10124L
A21u2 182020802 { 1¢ GATE ECL NOR GUAD 2eINP 04713 Me10102P
A21U3 182020624 H 1¢=DGTL,DUAL ECL COMPARATOR 28480 1820=0624
A21U4 18200817 [ Ic FF ECL D=M/8 DUAL 04713 MC10131P
A21US 1820=0803 2 1¢ GATE ECL OR=NOR TPL 04713 MC1010SP
A21U6 18200803 2 1 GAYE ECL OR=NOR TPL 04743 ME10105P
A2107 18200624 s 1¢=DGTL,OUAL ECL COMPARATOR 26480 182000624
A2108 18200817 8 IC PFOECL De=M/8 DUAL 04713 vC10131P
A21U8 1820=0493 6 1€ OP AMP A=DIPeP 27014 LM3OTN
A21u10 182001195 7 1¢ FF TTL LS D=TYPE POS~EDGE=TRIG COM 0129% SNTULOLTSN
A21U81 18201198 7 Ie FF TTL L8 D=TYPE POSSEDGE=TRIG COM 01295 SNTHULSITEN
A21Ut2 182040493 6 IC OP AMP 8eDIPaP 27014 LM3OTN
A21U13 18260188 [ 1C CONV CMO8% D/A geBIT 064713 ME1408Le=8
A21U14 182620188 [ 1 CONYV CMOSx D/A 8eB1Y 04713 ME1408L=8
A21U1S 18201198 ? IC FF TTL LS D=TYPE POS=EDGESTRIG COM 01295 ANTYLS1TSN
A21U18 18201198 b/ 1¢ FF TTL LS DeTYPE POSSEDGEaTRIG COM 01298 SNTULBITSN
A21 MISCELLANEOUS

0360-053% [ TERMINAL TESY POINTY PCB 00000 ORDER BY DESCRIPTION

040300189 H EXTRACTORePC BQARD BLK POLYC 26480 0403=0189

148020816 8 PINeGRY ,062=INaDIA ,25eINeiG STL 28480 14800116
A22 0535960022 0 1 DIGITAL TIMING 28480 05359=60022
A22¢1 016023877 s CAPACITOR=FXD 100PF ¢=20% 200VDC CER 28480 016023877
Agac2 016023879 7 CAPACITOR®FXD ,01UF ¢=20% 100VDC CER 28480 01603879
A22¢3 016023877 H CAPACITOR=PXD 100PF 4e20X% 200VDC CER 28480 01603877
A2204 01603879 ? CAPACITORSEXD ,0iUF +=20X 100VDC CER 28480 0160=3879
A22C8 016023879 7 CAPACITOR=FXD ,01UF +=20X% 100VOC CER 26480 0160=3879
LY111} 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VOC CER 28480 01603879
A22¢7 016023879 7 CAPACITOR®FXD ,01UF +=20% 100VDC CER 28480 016023879
A22C8 0160=3879 7 CAPACITOR®FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A2209 01603879 7 CAPACITOR®FXD ,01UF +s20% 100VOC CER 28480 01603879
Aac10 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VOC CER 28480 0160=3879
A22C11 01603879 7 CAPACITOR=FXD ,01UF 20X 100vDC CER 28480 0160=3879
A22012 016023879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 016023879
A22013 016023879 7 CAPACITOR=FXD ,01UF +=20X 100VOC CER 28480 0160=3879
A22C14 0160=3879 7 CAPACITOR®FXD ,01UF ¢=20% 100VDC CER 28480 01603879
A22€18% 01603879 7 CAPACITOR®FXD ,01UF #=20% 100VDC CER 28480 0160=3879
A22C16 016023879 7 CAPACITOR=FXD ,01UF #=20% 100VDC CER 28489 01603879
A22017 01603879 ? CAPACITOR®FXD ,01UF +=20X 100VDC CER 28480 016023879
A22C18 0160=3879 i CAPACITORSFXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A22C19 0160=3879 7 CAPACITOR=FXD ,O1UF +=20X 100VDC CER 28480 0160=3879
A22c20 01800291 3 1 CAPACITORaFXD {UF+a10X% 35vDC TA 56289 150D105X903%42
A22C21 0180=0491 H CAPACITORSFXD 10oUFem=20X 2SVDC TA 28480 01800491
A22C22 01603879 b CAPACITORSFXD ,01UF +=20% 100VDC CER 26480 0160=3879
A22C23 01800491 L CAPACITOR=FXD 10UF4+=20X% 25VDC TA 28480 01800493
A22C24 018020491 ] CAPACITOR=FXD 10UFe=20% 25VDC Ta 28480 01800491
A22c28 01603879 7 CAPACITOR=FXD ,01UF +220% 100VDC CER 26u80 01603879
A22C26 018020491 5 CAPACITOR@PXD 10UFe=20% 25VDC Ta 28480 018020491
A22c27 016023879 ? CAPACITOR=FXD ,01UF +220% 100VDC CER 28480 0186003879
A2aLy 9140=0210 1 COIL=MLD {00UH 5% QuKp ,185DX,375LGeNOM 28480 91400210
A22L2 91001788 6 CHOKE=WIDE BAND IMAX®S80 OWMA 180 MWZ 02114 VK200 20748
A22L3 9100=1788 6 CHOKE=WIDE BAND ZMAXB&80 OHM® 180 MWZ 02114 VK200 20/48
A2201 188320234 F 1 TRANSISTOR PNP 81 PDB4ON FTE3IMMZ 28480 185320234
A22RY 07570398 4 ] RESISTOR 75 1% ,125% F TCu04=100 24846 Cdel/8eT0=TSROaF
A22R2 0757=0280 3 RESISTOR 1K 1X ,125W F TCu0+w100 248ue Cldei/8eT0el001=F
A22R3 0757.0280 3 RESISTOR 1K 1X ,125W F TCu04=100 20848 C4wl/8eT0e100iaF
A22R4 0757=0280 3 RESISTOR 1K 1% 125w F TCuOewi00 24846 C4m1/B=T0mi00 nF
A22R8 069823437 2 RESISTOR 133 1X ,125W F TCH04=100 24546 Cdel/BeT0eiI3ReF
A22Re 075720399 s RESISTOR 82,5 1X ,125W F YCEO+=100 24548 Cim1/8eT0u82RSef
A22R7 069823442 9 RESISTOR 237 1X ,125W ¥ TCw0¢e100 24846 C4el/8eT0=237ReF
A22R8 075720280 3 RESISTOR 1K 1X ,128W F TCm0¢4=100 20546 Chal/8eT0e100t=F
A22R9 07570280 3 RESISTOR 1K 1X ,125W F TCm04=100 24546 Cdel/8=T0e100teF
A22R10 0757=0280 3 RESISTOR 1K 1X 125K F TCm0e=100 24846 Cu=1/8=T0=1001=F
A22R11 078720280 3 RESISTOR 1K 1X ,12%W F TCm0+=100 24%4e Cduwl/8eT0e100 eF
A22R12 078720280 3 RESISTOR {K 1X ,12%HW F TCu0+4e100 2484us Ciel/8eT0ei001oF
A22R13 069823442 9 RESISTOR 237 1% ,125W F TC0+=100 24546 Cu=1/8wT0e237R=F
A22R14 075720398 [ RESISTOR 75 1X ,12%W F TCu04e100 20546 CUel/8eT(aTSRO=F
A22R1S 078720280 3 RESISTOR 1K X ,12SH F TCe0+e100 FTLTT Cdm1/8eT0ei00)eF
A22R16 0787=0280 3 RESISTOR 1K 1% ,12%K F TCe0+e100 26846 C4ul/BeT0m1001nF
A22R17 075720280 3 RESIBTOR 1K 1X ,128W F TCu04=100 24848 Cluml/8uT0ei00feF
A22R18 06983437 2 RESISTOR 133 {X ,12% F TCE0¢e100 2usue Ciel/8eT0e]33RaF
A22R19 07870399 H RESISTOR 82,5 1X 125k F TCu0+=100 24846 Ciel/8eT0u82RSeF
A22R20 07870280 3 RESEISTOR 1K 1X ,125W F TCE0¢e100 2usue Clel/8aT0el001uF
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Table 6-2. Replaceable Parts

Model 5359A
Replaceable Parts

HP Part o Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A22R21 069823442 9 RESISTOR 237 1% ,12%W F TCR0+=100 2usub Clml/BaTQe23TR=F
A22R22 06983132 4 RESISTOR 261 1X 125w F TC=0¢xi00 eusdae Clul/BeTOm26i0aF
A22R23 075720280 3 RESISTOR 1K 1X ,12Sh F TCRO+=100 24546 Clel/BoT0e100ler
A22R24 06983437 H RESISTOR 133 1% 125w F TCu04=100 24846 Clel/BeTOmi33ReF
A22R28 0787.0421 4 RESIATOR 82% 1% ,125W F TC=04e100 2uS4s Cumi/BeT0=B25ReF
222026 0757=0280 3 RESISTOR 1K 1X ,125# F TC04e100 24546 Clel/BaT0el00t=F
A22R27 069823132 4 RESISTOR 261 1% 1250 F TCB04=100 24sus Cuwl/BeT0a2b6100F
A22R28 075740405 4 RESTSTOR 162 1% ,125W F TCR04100 24546 Cuel/8eT0n]b2RaF
A22R29 069823132 4 RESISTOR 261 {X% ,125W F TCEO+=100 2uSus Cumi/BeT0e2610aF
A22R30 07%7=040% 4 RESISTOR 162 {X ,125W F TCensel(oO 24548 Cini/8mTOmib2ReF
A22R31 075720280 3 RESISTOR 1K 1X ,12%% F TCE0+=100 2484s Clel/BaT0m1001aF
A22R32 0757-0280 3 RESISTOR 1K 1X ,125W F TCR04+=100 2usue C4m1/B=T0=1001=F
A22R33 07570280 3 RESISTOR 1K 1X ,12%W F TCm0+=100 2446 Chm1/B8eTO=1001=F
A22R34 0787=0280 1 RESISTOR 1K 1X ,12%W F TCm0¢=100 24546 Cumy/8eT0=1001=F
A22R13S 0757=0280 3 RESISTOR 1K 1X ,12%% F TCmOse100 24584¢ Clwi/8uTQm]00ieP
A22R3s 0757-0399 5 RESISTOR 82,5 1X ,12%h F TCm0+=100 2usus C4m1/8eT0=82R5=F
A22R37 069843437 2 RESISTOR 133 X ,12%W F TCw04=100 24546 C4=1/8eTQ=133ReF
A22R38 0757=0280 3 RESISTOR 1K 1X ,12%W F TC=0+=100 2us4b Cam=1/8=T0=1001F
A22R39 075720280 3 RESISTOR 1K 1% 125N F TCu0e=100 24546 Cuwi/8=T0=10010F
A22R40 07570280 3 RESISTOR 1K 1% ,125W F TCa04100 2usus C4el/8uT0e1001eF
A22R41 075720399 5 RESISTOR 82,3 1% ,125K F TC804w100 24546 Clmi/BaT0uBARSEF
A22RU2 07570280 3 RESISTOR 1K 1X ,125W F TCw0+=100 24846 C4ul/8eT0=1001=F
A22R43 0757-0280 3 RESISTOR 1K 1% ,125W F TCw0+e100 24846 C4m1/80T0=1001=F
A22R4y4 0757=0280 3 RESISTOR 1K 1% ,125W F TCm0e¢=100 2u8ue Cdal/B8eT0mi00leF
A22R4S 075720280 3 RESISTOR 1K 1X ,12%W F TCe04=100 2484s C4nl/8eT021001eF
A22R46 07570280 3 RESISTOR 1K 1% ,12%W F TCw04e100 24546 Clal/8aT0=1001F
A22R4T 07570280 3 RESISTOR {K 1X ,{2%W F TC04100 26846 Clnl/BeTOm1001aF
A22R48 075720280 3 RESISTOR 1K {X ,12%W F TCa0+e100 24846 Cuel/BaT0e1001aF
A22R49 07570399 5 RESISTOR 82,5 1X ,125W F TCa0+4«100 FILITS Cimi/BeT0e82RSeF
A22RSO 069823437 2 RESISTOR 133 1X ,125W F TCu0¢~100 24S4Ue CUa}/B8eT0mi33R=F
A22RSY 07570280 3 RESISTOR IK 1% ,12%w F TCR0+e100 2usus CU=1/8=T0=10010F
A22R82 07570280 3 RESISTOR 1K 1% , 125w F TCw0+=100 24846 Cuel/8eT0e1001eF
A22RS3 07870280 3 RESISTOR 1K 1% ,125W F TCw0+e100 24546 Cdn1/8=T0n1001F
A22RS4 07570280 3 RESISTOR 1K 1X ,125w F TCw0+e100 24s4e Cuwl/8oT0=1001sF
A22RSS 0757=0280 3 RESISTOR IK 1X 188w F YCwOe»100 24546 C4ol/8mT(u100]=F
A22R5¢ 07570280 3 RESISTOR 1K 1X ,125W F TCw0+e100 24848 Cldnl/8eT0=100iaF
A22RS7 0757=0280 3 RESISTOR 1K 1X ,125h F TCm0e=100 24%46 ClUe1/8aT0e]100laF
A22RS8 07870274 s RESIATOR 1,21K 1% ,125W F TC#04e100 24546 Cuel/BeT0n1213eF
A22RS9 06983428 1 1 RESISTOR 14,7 1% ,1254 F TCu04=100 038488 PMESSe]/8uT0eldRT=F
A22R60 0698-3150 (] RESISTOR 2,37k 1X ,125W F TCm0¢el00 24546 CUml/8oT(m237ief
A22R61 21003384 6 RESISTOR®TAMR 500 10X C SIDE=ADJ 1=TRN 28480 2100=3351
A22u1 1820=1173 1 It XLTR TTL/ECL TTL=TO=ECL QUAD 2=INP 04713 MC10326L
A2202 18201173 1 I¢ XLTR TTL/ECL TTLeTO«ECL GUAD 2eINP 04713 ME101RbL
A22U3 1820~1229 4 Ic FF ECL D=M/8 DUAL 04713 MC10231P
Agaud 18200802 1 I GATE ECL NOR QUAD 2=INP 04743 MC10102P
A22U8 18201814 7 F) 28480 1820=1814
A22Us 18200803 2 IC GATE ECL OR=NOR TPL 04713 MC10105P
A22u7 18201814 7 28480 1820=1814
A22us 1820=1383 L 1¢ CNTR ECL BCD POS=EDGE-TRIG 04713 MC10138L
A22U9 18200817 s Ic FF ECL D«M/8 DUAL 04713 MEC10131P
A22011 182020802 ! Ic GATE ECL NOR GUAD 2=INP 04713 Me10102P
A2ause2 18201082 S Ic XLTR ECL/TTL ECLeTO«TTL QUAD 2eINP 04713 MC10125L
A22U13 18201400 7 1 IC GATE ECL AND QUAD 2=INP 04713 ME10104P
a22U14 182620004 7 1 Ic 304 v RGLTR TO=100 07263 UA3OUKE
A22 MISCELLANEOUS

03600538 0 TERMINAL TEST POINT PCB 00000 ORDER By DESCRIPTION

0403=0189 2 EXTRACTOR=PC BOARD BLK POLYC 28480 0403=0189

120020565 9 SOCKET=IC 24=CONT DIP=8LDR 28480 120020565

148001146 8 PINeGRY ,062=INeDIA ,25=IN=LG STL 28480 1480=011%e
A23 053%9%60023 1 1 STARTABLE VCO 28480 053%9#60023
A23Cy 0140=0198 H 2 CAPACITOR=FXD 200PF +«5% 300VDC MICA 72136 DM18F201J0300WVICR
A23C2 0160=01%4 H 2 CAPACITOR=FXD 2200PF +=10X% 200VDC POLYE 28480 016020154
A23C3 0140=0198 5 CAPACITOR=FXD 200PF +=SX 300VDC MICA 72138 OM15F201J0300WVICR
A23C4 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 016023879
A23CS 0160=387% 3 CAPACITOR=FXD 22PF ¢=8X 200VDC CER 04=30 28480 0160=387S%
A23C6 01603878 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 016003879
A23C7 01603876 7 CAPACITOR=FXD ,0{UF ¢=20% 100VDC CER 28480 01603879
A23C8 01603879 1 CAPACITOR=FXD ,0iUF $220% 100VDC CER 28480 0160=3879
A23C9 01603878 3 CAPACITOR=FXD 22PF +=8X 200VDC CER 0+=30 28480 0160=3878
A23C10 0160=01%4 s CAPACITOR=FXD 2200PF +=10X 200VDC POLYE 28480 01600154
A23C11 01603879 7 CAPACITOR=FXD ,01UF +=20X% 100VDC CER 28480 0160=3879
A23C12 01603879 7 CAPACITORSFXD ,01UF ¢e20% 100VDC CER 28480 0180w3879
A23C13 01603877 s CAPACITORSFXD 100PF +=20% 200VDC CER 28480 01603877
A23C14 0160=3878 5 CAPACITOR=FXD 1000PF +=20X 100VDC CER 28480 01603878
423C15 0180e0491 s CAPACITORSFXD 10UF4=20% 25VDC TA 28480 01800491
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A23C1s 016023878 [] CAPACITOR@FXD 1000PF +=20X 100VDC CER 28480 0160=3878

A23CtY? 0160=3879 7 CAPACITORFXD LO01UF +=20X% t0OVOC CER 28480 0160=3879

AQ3C18 0160-3878 ] CAPACITOR=FXD 1000PF ¢=20X 100VDC CER 28480 0160=3878

A23C19 0160«3878 [] CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 01603878

A23C20 0160=3874 [} 1 CAPACITOR®FXD 47PF +=20% 200VDC CER 28480 0160=387¢

A23C22 0160=3879 7 CAPACITOR=FXD ,01UF +=20% 100V0OC CER 28480 0160+3879

AQ3C23 01603879 7 CAPACITOR=FXD ,0{UF +«20% 100V0C CER 28480 01603879

A23C24 0160=3879 ? CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879

A23C28 01603879 7 CAPACITOR=FXD ,01UF +220X 100VDC CER 28480 0160=3879

A23C2¢ 016023879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 0160=3879

A23C27 0160=3875 3 CAPACITORWFXD 22PF ¢o8X 200vDC CER 04=30 28480 0160=387%

A23C28 0160=3878 [ CAPACITOR=FXD 1000PF ¢=20X 100VDC CER 284890 01603878

A23C29 01603879 7 CAPACTITORFXD ,01UF ¢=20% 100VDC CER 28480 0160=3879

A23C30 01603879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879

A23C3 01800461 5 CAPACITOR=FXD 10UFsm20% 25VDC TA 28480 018020491

A23C32 016023879 7 CAPACITORFXD ,01UF +=20x j00VDC CER 28489 01603879

A23C13 01603879 7 CAPACITORFXD ,01UF +e20X% 100VOC CER 28480 01603879

A23C34 01603879 7 CAPACITORPXD ,01UF +e20x t00VDC CER 28480 01603879

A23C38 0180=0491 ] CAPACITORaFXD f{0UF+a20Xx 2%VDC TA 28480 0180049}

A23C3s 01603878 [ CAPACITOR=FXD {000PF +e20% 100VDC CER 2848¢ 01603878

A23637 01800481 S CAPACITORFXD 10UF+e20% 25VDC T4 28480 | o0180.0491

A23C38 0160=387% 3 CAPACITORSPXD 22PF 4e8Xx 200VOC CER 04e30 28480 01603878

A23C39 0160=3879 7 CAPACITORSFXD ,0tUF +=20X% tnovDC CER 28480 0160=3879

A23C40 01800491 s CAPACITORFXD 10UFse20X% 25VDC T4 28480 0180049

A23CRY 19023003 4 DIODE=INR 2,37V 2% DQe7? POm, Uw TCm=,074% 28480 19023003

A23CR2 190120040 i DIODE=8WITCHING 30V SOoMA 2NS 00.3S 28480 190120060

A23CRS 19010040 1 DI0DE=SWITCHING 30v SOMA 2NS DCe3S 28480 1901=0040

A23K1 04900617 4 RELAY®REED {C 2%0MA 28VDC SVDCeCOIL 28480 04900817

A23L1 9100e2276 L] COIL=MLD 100UN 10X 0850 ,0950X,25.GeNOM 28480 9100=2276

A23L2 9100e227¢ 9 COIL=MLD 100UH 10X Q850 ,0950X,25LG=N0OM 28480 9100e2278

A23L3 9100=2248 L) 2 COIL=MLD 120NM 10% Gu34 ,0950X,25LGaNOM 28480 9100=2248

A23L4 9100m1788 [ CHOKE=WIDE BAND ZMAXwH80 OWMMI 180 MHWZ 02114 VK200 20/48

A23LS 9100=1788 ] CHOKEwWIDE BAND ZMAX®H80 OHMD 180 MMZ 02114 VK200 20/48

A23Le 9100-1788 [ CHOKE=WIDE BAND IMAX3680 OMMA 180 MW2 02114 yK200 20/u48

AR3LY 9100=1788 6 CHOKEaWIDE BAND ZMAXm$B80 OMMa 180 MW 02114 VK200 20/48

A23L8 91001788 ] CHOKEWWIDE BAND ZMAXBOS8O OMM3 180 MW2 oe114 VK200 20/48

A23L9 9100-2248 L] COILeMLD 120NKM 10X Gu3d ,09%5DX,25LG=NOM 28480 9100=2248

A23a1 185440009 1 TRANSISTOR NPN 2NT709 8] TCe18 PDBIOOMW 28480 1856a0009

A2362 1854=021% 1 TRANSISTOR NPN 81 POm3ISOMy FTE3QO0MMZ 04743 $PS 3611

A23G3 18840215 1 TRANSISTOR NPN 81 PDa3SOMw FTw30O0MHZ o471y sPy 3611

A23R}Y 07%7=0438 3 RESISTOR %,11K 1% 125N F TCEO4e100 24848 Chwl/B8eT0a51]]1alF

A23R2 18100080 [ NETWORKRES BuPINeSIP ,125«PINeSPCG 8480 1810+0080

A23R3 07970438 3 RESIATOR S5,11K 1X ,125W F TCe0+a100 24848 Cini/8=T0eS11=F

A23RY 07870448 3 RESIOTOR 15K 1% ,125W F TC80+e100 2484s Cliel/8eT0e{S02aF

A23RS 06983442 L RESISTOR 237 1X 125w F TCe0e=i00 24546 Cdel/BaT0n23TReF

A23Re 0757=0438 3 RESISTOR 5,11K 1X ,125W F TCu0+ei00 24Sus Ciei/BaTOaSii1nF

A23RY 07870438 3 RESISTOR S,11K 1X ,125W F TCu0+el00 24846 Cumi/BeT0eS1{iafF

A23R8 2100=3351¢ 6 RESTSTOR«TRMR 500 10X C QIDE=ADJ 1=TRN 28480 2100=3351

A23R9 0757=0280 3 RESISTOR 1K 1X ,12%%W F TCuOewi00 24846 Cumi/B8aT0e1001aF

A23R10 0757=0283 [} RESIATOR 2K 1X ,12%% F TCmOse100 24548 Cla}/BaT0e2001=F

A23R12 0757-0399 ] RESISTOR 82,8 1x% ,12%W F TCmO+=100 2u54e Cl4ui/BaTQuB2RE=F

A23R1}Y 0698a3442 9 RESIATOR 237 1X ,125W F T(=0+=109 24846 CUel/8=T0m23TR=F

A23R14 0757=0401 0 RESISTOR 100 1% ,12%W F TCEO¢=100 2us4e C4=1/8eT0mi0lwF

A23R18 0698-3437 H RESISTOR 133 1X ,125W F TCmOeel00 24546 Cd=1/8eT0ei3IRaf

A23IR16 0698e3442 9 RESISTOR 237 1X ,12%W F TCm0¢=100 248546 Cdwi/8eT0m237R=F

A23R17 07570394 0 RESISTOR S1,1 1X L1250 F TCmQem=i00 24848 Cdel/8eT0eS|R]=F

A23R18 0787-0394 0 RESISTOR S1.1 1% ,12%W F TCw0ee100 24548 CUdel/8eT0eSiR1=F

A23IR19 2100-335%2 7 RESISTOR=TRMR 1K 10X C SIDE=ADJ {=TRN 28480 21003352

A23R20 0757«0283 [ RESISTOR 2K 1% ,12%W F TCm04e100 2484e Clda]/B8aT0m2001F

A23R21 0787«0416 ? RESIBTOR 511 1X ,125W F TCa0+e00 24846 CUe]/8=T(0=S1{RaF

A23R22 0757=0276¢ k4 RESISTOR 61,9 1X ,12%W F TCmO+=100 2uSus Cuml/B8eT(us192F

A23R23 0787=0280 3 RESISTOR iK 1X ,t2%W F TCe0+=100 24546 Cim1/8eT0mi00]eF

A23R24 07870276 7 RESISTOR 61,9 1X ,125W F TCm0¢=100 2484s Cuml/8aT0wp192F

A23R28 06983437 2 RESISTOR 133 1X ,125K F 7804100 20546 | Cuel/BeT0e133RaF

A23R26 0787-039¢ 5 RESISTOR 82,5 1X 128K F TCe0e=100 24854s Clel/8eT0e82RS=F

A23R27 0737=0280 3 RESISTOR IK 1X 125w F TCm0O¢=109 24846 Cldmi/B8eTO0wiQ01eF

A23R28 07570280 3 RESIATOR 1K 1X ,12SW F TCelOewioo 24%4s Cldal/B8eT0e1001=F

A23R2% 07%7-0280 3 RESISTOR 1K 1% 125K F TCaO+el00 2uS4es Cdel/8eT0e]00]=F

A23R30 07870394 0 RESISTOR 51,1 1X (1230 F TC80ee100 24846 | Cde1/8=T0=SiR1eF

A23R34 07570394 0 RESISTOR 51,1 (X ,12%W F TCe0¢=100 24846 Cuml/8aT(uS iR af

A23R32 06983442 9 RESISTOR 237 1X ,125W F T¢m0+=100 24548 Cuwi/BaT0w23TRaF

A23R13 07570418 9 RESISYOR 619 1X ,12%W F TCw0e=100 24846 Cumi/B8eT0mpi9R=F

A23R3Y 0757=0283 [ RESISTOR 2K 1X ,12%W F TCa0+=100 24S4e C4m1/8eT(e200!=F

A23R3S 07570399 s RESISTOR 82,5 1X 125V F TCmOe=100 24546 Cinl/8eT0=82RS=F

A23R3s 07570399 1] RESISTOR 82,5 1X o125 F TCBO+=100 2454e CUel/B8aT0mB82RSeF
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A21RYY 0757=0399 S RESISTOR 62,5 1X ,125# F TCw0¢=100 24846 Cdml/BeToeB2RSF
A23R38 069803437 H RESISTOR (33 (X ,12%W F TCw04«100 24%84e Cimi/B8aT0=133R=F
A23R39 06983437 H RESISTOR 133 (X ,12%W F TCE0+=i00 24546 Ciel/B8eT0ntI3RF
A23R40 07%7=0416 7 RESISTOR 51t 1% 125w F TCW0+e100 24546 CUei/BuT0=S11RaF
A23R4Y 0757-0394 0 RESISTOR 51,1 1X ,125W F TC®0+e100 2us4¢ Cimi/BaT0eS|R1aF
A23R42 0757«0418 9 RESISTOR 619 1X ,125W F TC304=100 24546 Cimi/B8uT0eb19RF
A23R43 07570283 ] RESISTOR 2K 1X ,125W F TCe0+e100 24546 Clw1/8=T0m2001aF
A23R4Y 07570280 3 RESISTOR IK 1X ,12%W F TCa0¢=100 24846 Clwl/8=T0=1001mF
A23R4S n787=0280 3 RESISTOR 1K {X ,125W F TCmOee100 2454 Clm1/BeT(m1001=F
A23R4S 0469843430 S 1 RESISTOR 21,5 1X (125K F TCaO+e100 03888 PVMESS=]/8=TO0w2iR5wF
A23R47 0698a3446 3 1 RESISTOR 383 1x ,12%w F TCEO+=100 24546 Cdel/BaT()=383R=F
A23R48 0787=0416 ? RESISTOR 511 1X 125w F TCMO0+=100 2uS4¢é Ci4mi/BmT0e511R=F
A23RY9 07570283 6 RESISTOR 2K 1X ,12%W F TCul¢=l100 24846 Cumi/BoT0e2001=F
A23RS%0 0757=0399 S RESISTOR 82,5 1X 1254 F TCu0+e100 2usue Climi/BaT(e82RS=F
A23RSY 07570280 3 RESISTOR 1K 31X ,12SW F TCm04e100 24S4s Clwl/BeT0el00leF
A23RS2 07570401 0 RESISTOR 100 1X ,125W F TCS0¢si00 24544 Clml/B8aTouiolaF
A23RS53 07570280 3 RESISTOR 1K 1X ,12%W F TCe0ee100 2454¢ Clm]/B8eTOmi001aF
A23RS4 07570280 3 RESTSTOR 1K 1X ,125W F TCmOem=100 24S4e Cimi/B8eT0m1001=F
A23RSS 1810=017¢6 1 NETWORK=RES S«PIN=SIP ,15«PIN«SPCG 28480 1810=0176
A23RSs 07570280 3 RESISTOR 1K 1% ,12SW F TCs0¢=100 24546 C4el1/8=T0mi00 nF
A23RSY 075720407 [ RESISTOR 200 1X 125w F TC204=100 24546 Cu=1/82T0w201aF
A23RSE 0TST=041b 7 RESISTOR Sit 1X ,125W F TCwOe=100 2645468 Ciml/BeT(eS]{ReF
A23RS9 06983437 2 RESISTOR 133 1Xx 125w F TCa0ee1n0 24Sué Clai/BaT0el33ReF
A23R60 0757=0416 ? RESISTOR S1t 1X 125w F TCe0¢e100 24544 Clel/BeT0eS11RuF
A23R61 0698m4002 L] RESISTOR SK (X 128w F TCE0+=i00 2u%4¢ Cldni/BeT0e500 eF
A23Re2 07570280 3 RESISTOR 1K 1X 125K F TCu0ew)00 24548 ClUel/8aT0m1001aF
A23Rs3 078T=0416 7 RESISTOR 81t (X 125w F TCe04e100 24546 Ciwl/8aT0uS]iReF
A23R6Y 06984002 9 RESISBTOR SK 1x ,12%w F TCe0+4100 24546 Cldel/B8aT0=5001=F
A23R6S 0757=0280 3 RESISTOR 1K 1X ,125W F TCeCsel00 24546 C4al/BeT0=1001=F
A23Re6 07870416 7 RESISTOR S1t (X ,1250W F TC#0+=100 24848 Cln}/BeT(mS|{Raf
A23Rs?7 0757=0416 ’ RESISTOR 511 1X 125w F TCu0+=100 2usue Cldel/BeT0m51 RF
A23R68 0757=0283 6 RESISTOR 2K 1X ,125W F TCe0eel00 24Sus Clwl/BaT0a2001aF
A23R69 07571093 8 RESISTOR 3K 1x ,12%W F TC20¢=100 2us4e Clei/B8aT0a3001=F
A23R70 07570438 [ RESISTOR 3,92K 1X ,125W F TCR0¢e100 24848 Cde1/8eT0e392]eF
A23U1 16200803 H 1t GATE ECL OR=NOR TPL 04713 MC10305P
A23U2 18200493 ] I¢ OP AMP BaDIPmf 2r014 LM3OTN
A23U3 1820=1228 4 Ic FF ECL D=M/8 DUAL 04713 MC10234P
A2304 18201344 8 1 Ic PL LOOP 14eD1R=C 04713 MC12040L
A23U8 $088=7009 4 i VEO STARTABLE e848o 5088e7009
A23Us 182022000 s 1 28480 182022000
A23U7 18200802 1 IC GATE ECL NOR QUAD 2elINP 04713 MC10102P
A23y8 1820.122% 4 Ic FF ECL DeM/8 DUAL our13 MC10231P
A23U9 1820~122% 4 Ic FP ECL D=M/S DUAL 04713 MC10231P
A23uqo 1820w1225 4 Ic FF ECL DeM/8 DUAL 04713 MC10e3tP
A23U1y 1820=1140 8 IC BFR CMOS NONeINV HEX {=INP 01928 CO4OS0AF
A23U12 1820-1632 ? 1 IC CNTR ECL BIN ASYNCHMRO PO3J«EDGE~TRIG 04713 MC10178P
A23U13 1820-1721 L 1 IC RGTR CMOS B=BIT 04713 ME145498CP
A23Ut 4 1826=0188 L} IC CONV CMOSw D/A BeBIT 04713 MCLUOBL =8
A23U1S 182600069 0 i Ic 31t COMPARATOR 8«DIPepP 0129% aNT2311P
A23U16 18260207 H Ic OP AMP B=D]PaP 27014 LM318N
A23ULY 1820e114¢ 8 It BFR CMOS NONeINY HEX {=INP 01928 CD4OSOAF
A23U1L8 1820=0471 0 1 IC INV TTL HEX 1eINP 01298 ANTHO0ON
423 MIBCELLANEOUS
0360=053% 0 TERMINAL TEST POINT PCB 00000 ORDER By DESCRIPTION
0403=0189 H EXTRACTOR=PC BOARD BLK POLYC 28480 0403=0189
120004758 0 32 CONNECTOR=8GL CONT SKT ,016eIN=BSC=87 28480 12000047%
12511556 7 CONNECTOR=8GL CONT SKT ,018-]IN=BSC-82 28480 12511556
14800114 8 PINeGRY ,062=INeDIA ,25«INeLG STL 28480 14800116
2950«0078 9 1 NUTeHEXeDBL=CHAM 10=32aTHD ,067aINeTHK 28480 2950=0078
A2y 05370=060024 7 1 200 MHZ MULTIPLIER 28480 05370=60024
A24C) 0140=0209 9 4 CAPACITOR=FXD SPF +=10X S00VOC MICA 72136 DM15COS0KOSOONVICR
A24C2 0121=0036 0 CAPACITOR»Y TRMReCER §,5«18PF 350V 52763 304324 5,5/18PF NPO
A2aCy 01602209858 9 CAPACITOR=FXD ,01UF +80e20X%X 100vDC CER 28480 016002058
A2aCs 016020%5 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016022085
A24Ce 012120038 0 CAPACITOR=V TRMReCER 5,S5e18PF 350V 52763 304324 %,5/18PF NPO
A2ac7 01602238 0 CAPACITOR=FXD {,5PF +a,25PF S00VDC CER 28480 0160e2238
A24C8 01602247 1 2 CAPACITOR=PXD 3,9PF ¢=,25PF S0OVOC CER 28480 0160=2247
A24C9 01603878 [ CAPACITORSFXD 1000PF +=20% 100VDC CER 28480 0160=3878
A24C10 0121=0036 0 CAPACITOR»Y TRMReCER 5,8=18PF 380V S27e3 304324 5,5/18PF NPO
A24Ct1 01602085 9 CAPACITOR=FXD ,01UF ¢B0=20X 300YDC CER 28480 056020558
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A24c12 0121«0036 0 CAPACITOReV TRMRCER 5,5=18PF 350V 52763 304324 5,5/18PF NPO
A24C13 0160-3878 [ CAPACITOR®FXD 1000PF +20% 100VDC CER 28480 01603878
A2uC14 01602205% 9 CAPACITOR®FXD ,01UF +80220X 100VOC CER 28480 0160e208%
A24C18 0160=2238 ] CAPACITOR®FXD {,SPF +=,25PF 500y0C CER 28480 016022238
A2aC18 01602247 { CAPACITORaFXD 3,9PF +=,25PF S00VOC CER 28480 0160m2247
A2act7 018000491 s CAPACITORFXD fQUF4m20% 28VDC TA 28480 01800491
A24C18 012120036 0 CAPACITORmY TRMRCER 5,5=18PF 350V 52763 3104324 5,5/18PF NPO
A24aC19 01602058 9 CAPACITOR®FXD ,01UF +80s20% 100vyDC CER 28480 01602053
A2aC20 012120036 0 CAPACITOR®Y TRMReCER §,5«18PF 350y 52763 304324 5,5/18PF NPO
A2ac21 0140=0209 9 CAPACITORWFXD SPF 4=10% S00VDC MICA 72136 DM15C050K0500WVICR
A24c22 0121=0165 [ 7 CAPACITOR®Y TRMRCER 7«25PF 350y PCeMTG 52763 304324 7/25PF N300
A24C23 01603878 [ CAPACITORwFXD 1000PF ¢=20X 100VDC CER 28480 0160=3878
A24c24 01602055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=205%
A2acas 0160=208% 9 CAPACITORSFXD ,01UF +80«20% 100VD{ CER 28480 0160=205%
A24C26 0140-0201 1 2 CAPACITOR=FXD 12PF +=SX S00VDC MICA 72136 OM15C120J0500wVICR
A24C27 01400209 9 CAPACITORSFXD SPF +mi0X S00vVDC MICA 72136 DMISCOS0K0SO0WVICR
Agac2e 01210168 6 CAPACITOR®YV TRMRWCER 7=2SPF 350V PCeMTG 52763 304324 7/25PF N300
A2ac2e 01603878 [ CAPACITORFXD 1000PF ¢=20% 100VDC CER 28480 016003878
A2u4C30 0160+3878 3 CAPACITOR=FXD 1000PF ¢=20X 100vOC CER 28480 01603878
A2acsy 0140m0201 1 CaPACITOR=FXD 12PF +w5X S00VDC MICA 72136 BM15C120J0500WVICR
A24C32 0140%0209 9 CAPACITORFXD SPF +=10% 500VDC MICA 72136 DM15C050K0500WVICR
A24C33 0121«016% 6 CAPACITOReY TRMReCER 725PF 1I5Q0v PCeMTG 52763 304324 7/25PF N300
A24C34 01602058 9 CAPACITOR®FXD ,01UF +B80-20X 100vyDC CER 28480 01602055
A24C38 01800491 1] CAPACITOR®FXD 10UF4=20X 25vDC TA 28480 0180m0491¢
A24C36 014020145 2 CAPACITORFXD 22PF ¢aSX% S0OVDC MICA 72136 DM1SC220J0S00WYICR
A24Cy? 01500089 [ F] CAPACITORFXD 3 ,3PF +e,25PF S00VDC CER 28480 0150w00%9
A24C38 01602058 9 CAPACITORFXD ,01UF +80=20X 100VDC CER 28480 016022055
A24C39 0180=0491 H CAPACITOR=FXD 10UF4=20% 2SVDC TA 28480 0180e0491
A24C40 016003878 [ CAPACITOR@FXD 1000PF +=20X 100VDC CER 28480 0160=3878
A24c4t 01603878 [ CAPACITOR=PXD 1 000PF ¢=20X 100VDC CER 28480 0160=3878
h2ac4a2 0180e00%9 (] CAPACITOR=FXD 3,3PF ¢=,25PF 500vDC CER 28480 01500059
A24C43 0160=3879 1 CAPACITORFXD ,01UF ¢e20% 100VDC CER 28480 016003879
A24Cu4 01603879 1 CAPACITOR@FXD ,01UF 420X 100VDC CER 28480 01603879
A24C4s8 01603879 7 CAPACITOR@FXD ,01UF #+=20% 100VDC CER 28480 016003879
A24C46 01210165 s CAPACITOReY TRMR=CER 72SPF 350V PCeMTG 82763 3104324 7/25PF N300
A24CuY 0140e0145 ? CAPACITORWFXD 22PF +e8X S00VDC MICA 72136 DM{8C220J0500KVICR
A24cus 01602238 0 CAPACITOR=FXD 1,5PF +=,25PF S00VOC CER 28480 0160e2238
A24C49 016002238 0 CAPACITOR®FXD 1,5PF +=,25PF S00v0DC CER 28480 01602238
A24CS0 0160=3878 6 CAPACITOR=FXD 1000PF #=20% 100VDC CER 28480 0160=3878
A24C81 0121=016% [ CAPACITOReY TRMRwCER 7=25pF 350V PCeMTG 52763 304324 7/2S5PF N300
A24C83 0121=0165 6 CAPACITOR®Y TRMR=CER 7=25PF 350V PCeMTG 52763 304324 7/25PF N300
A24C83 01400145 H CAPACITOReFXD 22PF +o8X S00VOC MICA 72136 DM]SC220J0500WVICR
A24C84 01210165 6 CAPACITORwy TRMReCER 725PF 350y PCaMTG 52763 304324 7/25PF N300
A24C88 01400148 H CAPACITORFXD 22PF 4a85X% S00VDC MICA 72136 DM1SC220J0500WVICR
A24C56 01603046 0 CAPACITOR@PXD 250PF #wlX 100VDC “ICA 28480 0160=304¢6
A24CRY 19010040 1 DIODE«SWITCHING 30y SOMA 2Ng DO=3S 28480 1901=0040
A24CR2 190120040 1 DIODE=SWITCHING 30v SOMA 2N§ DO=3S 28480 1901=0040
A24Lt 052856019 2 6 COIL ABSEMBLY, 200 MWZ 28480 0525586019
A2aL2 052556019 2 COIL ASSEMBLY, 200 MW 28480 052556019
A24L3 052556019 2 ColL ASSEMBLY, 200 MMWZ 28480 052556019
A2aLg 052856019 2 CoIL ASSEMBLY, 200 MW2 28480 052556019
A2aL8 052556019 2 COIL ASSEMBLY, 200 MWZ 28480 05255=6019
A2aLe 052%5=6019 2 COIL ASSEMBLY, 200 MWZ 28480 05255=6019
A24L7 9440=009% 0 [ COIL 270NM 10X Om4S [ {S%DX,37SLG=NOM 28480 9140e009S
A24L8 9100=1788 6 CHOKEwWIDE BAND ZMAX®W680 OMM3 180 MHZ 02114 yK200 20/48
A24L9 91400098 0 COIL 270NH 10X GWA4S ,155DX,375LGeNOM 28480 9140=0095
A2aL10 9100w1788 6 CHMOKE=WIDE BAND ZMAXBAB0 ORM3 180 MWZ 02114 VK200 20/48
LY TINE! 9100w1788 6 CHOKE=WIDE BAND ZMAX®OB0 OHMD 180 MKWZ natiu VK200 20/48
A24L12 9140«0095 0 COIL 270NH 10X Qm4S ,1550X,375LGeNOM 28480 91400098
A24013 91400098 0 COIL 270NW 10X G®4% ,3155Dx,375LG=NOM 28480 91400098
A24L14 91400098 0 CollL 270NM 10X 0m4S5 ,15SDX,37SLGaNOM 28489 9140=0098
A24L18 91400098 0 COIL 270NH 10X Qm4S ,155Dx,375LGeNOM 28480 9140w0095
A24l1e 91000348 H COIL=MLD JUM 1X G280 ,18SDX,375LGeNOM 28480 91000348
A2401 1884u0092 H [ TRANSISTOR NPN 81 PDR20OMW FTmo00MAHZ 28480 185420092
A24G2 18%4=0092 H TRANSISTOR NPN 81 PDR20OMW FTEO0OMMZ 28480 1854m0092
A24G3 185400092 2 TRANSISTOR NPN 81 PDS200MN FT®&00MNZ 28480 185420092
A2404 188420092 2 TRANSISTOR NPN 81 PDE200Mw FTE600MHZ 28480 18540092
A240S 18840092 2 TRANSISTOR NPN 81 POR200Mw FT2600MMY 28680 1884=0092
A24Q6 185400092 2 TRANSISTOR NPN 81 PDS200Mw FTH60OMMZ 28480 18540092
A24Q7 188420092 ? TRANSISTOR NPN 81 PDm200MK FTmb00MMZ 28480 185420092
A24G8 188420092 H TRANSISTOR NPN 81 PDm200MW FTH60O0MNZ 28480 185420092
A2uR2 07370394 0 RESISTOR S1,1 1X ,125W F TCm0+=100 24548 Cum1/BeTO=S|R=F
A2u4R3 07%57=0269 [} [ RESISTOR 270 1X ,125W F TCm04=100 24546 Cumy/B8eT0m2T1aF
A24R4 07870394 0 RESISTOR 51,1 1X ,12%W F TCw0¢=100 24546 C4mi/BaT0=S R =F
A24RS 07870269 ] RESISTOR 270 1% ,125W F TCm0+ei00 24%4e C4ml/B8aT0e2T1eF
A24R6 07870269 [ RESISTOR 270 1X ,125W F TCm04e100 2u%ue C4mi/BaTNe2T1eF
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A24RY 075870269 8 RESISTOR 270 1X ,125W F TC304e100 24Sue Ci=l/BaT0=271aF
A24R8 0757=0269 8 RESISTOR 270 1X ,125W F TCs04=100 24546 C4el/BaT0e2T1aF
A24R9 07570405 4 RESIATOR 162 1X ,125w F TCEO+=100 24546 CUel/BeTOmlb2RaF
A24R10 07570269 8 RESISTOR 270 1% ,125W F TC80++100 24S4s Cldel/BaT0=271aF
A2aRty 07570433 8 ! RESISTOR 3,32K 1X ,125w F TCE04«100 20546 Cimi/BeTou332iaF
A24R12 078720269 [ RESISTOR 270 1% ,125W F TC=04=100 24546 C4m1/B8eT0u2TaF
A24R13 n75T=0444 1 RESISTOR 12,1K 1X ,125W F TCE04=100 2usus C4m1/BaT0emi2)2eF
A24R14 075T=0u14 s 1 RESISTOR 432 1X ,125W F TC=204=100 2454e Cdot/BeT0wl4I2RaF
A24R18 0757=0269 8 RESISTOR 270 1X ,125n F TC®0e=100 24546 C4m1/BaTw2TteF
A24R16 07570401 0 RESISTOR 100 1% ,125w F TC304s100 2u54s Clunt/BaTomi0tmF
A24R17 0757=0441 8 3 RESISTOR B,25¢ (X 125w F TC30+«100 24%54e Clel/BaTQmB8251F
A24R18 nTST=044y 8 RESISTOR 8,25 1% ,125n8 F TCun+m100 24sSus Cumy/8eTOwB25 1 =F
A24R19 0757=0442 9 RESISTOR 10K 1% ,125W F TCs04+=100 24546 C4ml/BwT0=1002wF
A24R20 07570346 2 RESISTOR 10 1X ,12%kw F TCm0e=100 2u84s C4ml/BeT0e) QROSF
a24r21 0757=0415 [ 1 RESISTOR 475 t% ,12%W F TC204=100 2u5us Cuml/BaT(auTSRaF
A24R22 06984002 9 RESISTOR 5K 1X ,125w F TCe04=100 24548 Clm}/BaT0u500]=F
424R23 0757=0442 9 RESISTOR 10K 1% ,125w F TC304=100 245ue Clei/BeTOmi002eF
A24R24 07870439 4 RESISTOR 6,81K 1X ,125W F TC@0+e}00 2u546 Clml/BaT0ebBl]=F
A24R26 0757-1083 8 RESISTOR 3K 1X ,12%W F TCa0+e100 2uS4e CU=l/8aT0=3001nF
A24R27 0757=0441 8 RESISTOR B8,25K 1% ,12%W F TC80+=100 24546 Clnwi/BaT0uB2S eF
A24R28 07570199 3 2 RESISTOR 21,5K 1% 125w F TC30+%e100 2u5u6 Clal/BeT(e2)52=F
A24R29 0787=0440 7 RESTSTOR 7,5K 1X 125w F TC®0¥=100 24546 Cum1/8=T0=7501=F
A24R30 0757=0440 7 RESISTOR 7,5K 1% ,125W F TCEO+e100 2454¢ CUml/BuT0uTS01eF
A24R31Y 07870199 3 RESISTOR 21,5k 1% ,125W F TCmU+=100 2uSue Cum1/B8eT0n2162=F
A24R32 07870430 H RESISTOR 2,21K 1% 125w F TCsp+=inQ 245us Cum1/B=TOm2211~F
424R33 0757=0442 9 RESISTOR 10K 1X ,1254 F TCW0+e=100 2uSue ClUel/BuT0=1002=F
A24R38 07570430 5 RESISTOR 2,21% 1X 125w F TCENealoD 2u5us Cuml/BuT(ep2l1eF
A24R34 n78Te0442 5 RESISTOR 10K 1% (125w F TC204=100 2454e Cum1/8=To=1002=F
A2uR3Y 0787w04042 9 RESISTOR 10K 1% 125w F TCa0+=10¢ 24Sus Cum1/BaT0=1002=F
A2u4R3A 0787m0442 9 RESISTOR 10K 1X ,125W F TC30+=100 24548 Cumi/BeTOm1002=F
AZuR38 07570442 9 RFSISTOR 10K 1% ,125W F TCEO#=100 24546 Cue1/82T0=1002=F
A24P39 0757=0442 9 RESISTOR 10K 1% ,125W F TCEO+=100 24sue CU=1/8=T0a1002aF
424R40 n715Te0442 9 RESTSTOR 10K (% 1254 F TC®0+w10Q0 26546 Clel/BeT0a1002aF
A24RuY 0757T=0442 9 RESISTOR 10K 1% ,12S5w F TC3ne=100 24546 Cum1/8=T0w1002~F
A24RY2 0757.0442 9 RESISTOR 10K X ,125+ F TCE0+=100 24S4e CUml/B=T0=1002=F
A2uR43 07587=0442 9 RESISTOR 10K §X 125w F TCau+=100 24Sde CUel/BeTOm1002=F
A24R44 0757=0401 [ RESISTOR 100 1% ,125W F TCE=0+=100 2usue Cuml/BmT0mi0laF
A24U1 1820=1224 3 1c RCVR ECL LINE RCYR TPL 2«INP 04713 MC10216P
A24u2 1820=1224 3 1c RCVR ECL LINE RCVR TPL 2eINP 04713 MC102186P
A24U3 18260138 8 { I1c COMPARATOR 14eDIPeR 27014 LM339N
A24 MISCELLANEOUS
0360=0835 0 TeERMINAL TEST POINT PCB 00000 QRDER BY DESCRIPTION
0503=0189 4 2 28480 0503=0189
14800116 8 PIN=GRYV ,062=INeDlA ,25=INelG STL 28480 148000116
815940005 0 2 AIRE 224wWG W PVC 1x22 BOC 28480 8159-0005
[¥1] 0535960025 3 1 FRONT PANEL DISPLAY/KEYBOARD 28480 05359+60025
A28D81 -
A25D811 1990=0540 3 1 DISPLAYaNUM SEG feCHAR ,43eH 284890 50827650
AgsDS8t12-
4250841 19900533 4 39 LEDVISIBLE LUMaINTEISMCD IFR20MAmMAX 268480 S0R2e4b658
A25D842=
4250852 1990=0487 7 1 LEDaVISIBLE LUMINTRIMED IF320MaeMAX 28480 S082e4584
4250853 19900486 6 ! LEDaVISIBLE LUMINTEIMED TFE20MAeMAX 28480 S082=4684
A28J1 1200=0519 3 SOCKET=1C 16=CONT DIP=SLDR 28480 12000519
A25J2 12000519 3 SOCKET=IC 16=CONT DIP=SLDR 28480 12000519
425J% 12060519 3 SOCKET=IC 16=CONT DIP=SLDR 28480 12000519
A2%81e
425827 50609436 7 27 SWITCH, PUSHBUTTON MOM WP 28480 5060=943¢6
A28XA S 12000679 3 11 SOCKET=1C 14=CONT DIP DIPeSLDR 28480 1200=0676
A2%XA2 1200=0679 [ SOCKETSIC 14«CONT DIP DIPSLDR 28480 12000679
A28XAY 12000679 6 SOCKEY«IC 14=CONT DIP DIP=8LDR 28480 12000679
A2%X44 12000679 [ SOCKET=IC 14=CONT DIP DIP=SLOR 28480 1200=0679
A25XAS 12000679 6 SNCKET=IC 14=CONT DIP DIP=-SLDR 28480 12000679
A25%4A6 12000679 & SOCKET=IC {4=CONT DIP DIPeSLDR 28480 12000679
A2%%a7 120020679 6 SOCKET=IC 14aCONT OIP DIP«SLOR 28480 1200-0679
A25XAN 12000679 [ SOCKETIC 14«CONT DIP DIPaSLOR 28480 12000679
A25X49 12000679 3 SOCKETIC 14=CONY DIP DIPSLDR 28480 12000679
A2SXA10 12000679 6 SOCKETIC 14=CONT DIR DIP«SLOR 28480 12000679
A25XALY 12000679 6 SOCKET=IC 14=CONT DIP DIPaSLOR 28480 12000679

Check Digit

See introduction to this section for ordering information

6-27




Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts

rence HP Part _ Mfr
Referenc V| Qty Description Mfr Part Number
Designation Number Code
T A2S MISCELLANEOUS
05328240003 8 2 | spacer, LED LONG 28480 | 05328260003
08341220037 3 1 | BLock annunCIaTOR 28480 | 05341+20037
0534140001 3 1 | BLock annUNCIATOR 28480 | 0534140001
05370040008 8 1 | BLOCK ANNUNCIATOR 28480 | 03370=4000t
A28 0535960026 4 1 | FRONT PANEL CONTROLS 28480 | 0%359~60026
A26J1 1200=0519 3 SOCKET=IC 16=CONT DIP=SLDR 28480 | 12000519
A26J2 120020519 3 80CKET=IC 16=CONT DIP=SLDR 28480 | 1200-0519
A26R1 210002492 & 2 | REsisTORavAR cONTROL CCP Sk 20% LIN 28480 | 2100-2492
A26R2 21002661 9 2 | RESISTOR=VAR CONTROL €CP 1K 20% LIN 28480 | 2100-2661
A26R3 2100m2661 9 RESISTOR=VAR CONTROL CCP 1K 20% LIN 28480 | 2100-2661
A2681 31012220 9 S | SWITCHeSL DPDTeNS MINTR ,5A 125VAC/DC PC | 28480 | 3301=2220
A2e82 1101.2220 9 SWITCHe8L DPDT=NS MINTR ,54 12SvAC/DC PC | 28480 | 3101-2220
A2683 3101.2220 9 SWITCHe8L DPDT=NS MINTR ,S4 125vAC/DC pC | 28480 | 3101-2220
A2e84 3101-2220 9 SWITCH=8L DPDT=NS MINTR ,SA 125VAC/DC P | 28480 | 3te1e2220
A2e88 31012220 9 SWITCHeSL DPDT=N8 MINTR ,SA 12SVAC/OC PC | 28480 | 31o01e2220
27 0837060069 0 1 10 MHZ CRYSTAL CSCILLATOR 28480 | 08370~60069
A27C1 012100386 0 CAPACITOReY TRMRWCER §,5.18PF 380V s2763 | 104324 5,5/18PF NPO
A27C2 014000148 2 CAPACITOR=FXD 22PF +S5X% 500y0C MICA 72136 | ©OM15C22030500mVICR
A27C3 018020491 S CAPACITOR-FXD 10UF4+=20% 25VDC T4 28480 | 018040493
A27C4 0160m0181 4 1 | CAPACITORSFXD ,0fUF 4=10% 200VDC POLYE 28480 | 01600161
A27Ly 91002276 9 COIL=MLD 100UN 10% QNSO ,095DX,25LG=NOM 28480 | 91002276
A21L2 9100=1788 & CHOKE=WIDE BAND IMAXR680 OWM3 180 MMZ 02114 | VK200 20/48
42701 188320018 7 TRANSISTOR PNP S PDS200NMW FTHS0OMHZ 28080 | ya53-0018
A27R1 07S7-0416 7 RESISTOR St1 1% 125K F TC#0+=100 24546 | cua1/BeT0eS11RaF
427R2 075%a0416 7 RESIBTOR 511 1X (125K F TCw0+e100 24546 | Cue1/Be10=S11ReF
A27RY 07570397 3 1 | RESISTOR 68,1 1X ,125K F TCe0#=100 20846 | Cdel/BeTOmbBRL=F
A27R4 0787w0416 7 RESTSTOR Si1 1X 125K F 1TC20+100 24546 | Cu=1/BaT0eS1{R=F
A27RS 0787.0401f 0 RESISTOR 100 §X ,125W F TC®0+=100 2uS46 | Cua1/B8eTomi0leF
A27R6 075740401 0 RESISTOR £00 1% ,125W F TCEO+=100 24546 | Cue1/BeT0e101aF
A27R7 069844037 0 1 | RESISTOR 46,4 X% ,128w F TCa0+=100 24546 | Cuai/BeTOeubRU=F
A27R8 075720280 3 RESISTOR 1K 1X ,125W F TCs0+e400 20546 | Cua1/8070e1001xF
427R9 0787e0416 7 RESISTOR 511 1% ,125W F TC®O0+=100 24546 | Cde1/8eT0=511R=F
A27U1 182020806 S t | It GATE ECL ORNOR DUAL 4=S=1NP 04713 | MC10109P
A27Y1 0410=0423 H 1 CRYSTAL=QUARTZ 10,0 MHZ +ed,$ PPM 28480 0410=0423
A27 MISCELLANEOUS
0380-0311 2 4 | STANDOFFeRVTeON ,SeINaLG 6«32THD 00000 | ORDER BY DESCRIPTION
04000009 9 1 | GROMMETSRND ,128aINe]D ,25-INaGRy=0D 28480 | 040040009
$0009043 & PINIP,C, BOARD EXTRACTOR 28480 | so000e9043
80406843 2 EXTRACTOR, P,C, BOARD 28480 | S0u0w-6843
05345400021 7 1 | cover, METAL 28480 | 0534S=00021
CHASSIS PARTS
81 316040209 4 1 | FAN-TBAX 45-CFM 115V 50/60-HZ 1.5-THK 28480 | 316040209
316020309 8 1 | GRILLE FAN 28480 | 316000309
cny 3103-0032 { | SWITCHeTHRM FXD +194F 3A OPNeON=RISE 28080 | 31030032
CRy 190620032 1§ 4 | O1ODEeFW BRDG 200V 124 04713 | MDA9BOe3
CR2 1906=0032 1 DIODEFW BRDG 200V 124 04713 | wpa9soe3
cR3 190620032 1 DIODE~FW BROG 200V 124 04713 | MDA9BO}
CR4 190620032 | DIODE=FW BRDG 200V 124 04713 | MDA9E0=3
Fi 2110.0381 7 1 | ruse sa 2sov sLoeBLO 1,25x,25 l&C 28480 | 2110-0381
Ju 096020443 1 1 | Power voDuLE, FILTERED 28080 | 09600643
J9 1250-1283 9 2 | CONNECTOR=RF BNC FEM 8GLeWOLE=RR 50=O0HW 28480 | 12%0-1253
12 1250+1283 9 CONNECTOR=RF BNC FEM $GL=HOLE=RR SO=OHM 28480 | 125041253
24 188420669 9 2 | TRANSISTOR NPN 2N60ST 81 TO=-3 PDS150W 28480 | 18540669
'] 1884=0669 9 TRANSISTOR NPN 2N6057 81 T0e3 POEISOMW 28480 | 18340669
a3 188320411 7 2 | TRANSISTOR PNP 2N6050 81 DARL TOe3 28480 | 185306411
o4 188320411 7 TRANSISTOR PNP 2N60S0 81 DARL T0«3 28480 | 18530411
R1 210022492 4 RESISTOR=VAR CONTROL CCP $K 20% LIN 28080 | 21002492
81 31011720 2 1 | SWITCHePS DPDT 4a 250VaC 28480 | 310t=1720
H 3101e1593 7 3 | SWITCHeSL DPDTeNS MINTR 1a 125VAC 28480 | 31011593
83 3101=1%93 7 SWITCH=SL DPDT=NS MINTR 1a 125VaC 28480 | 31011563
84 31011593 7 SWITCHeSL DPDT=NS MINTR 1A 125VAC 28480 | 31011593
v/ Check Digit See introduction to this section for ordering information
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Model 5359A
Replaceable Parts

HP Part _ Mfr
Reference V| Qty Description Mfr Part Number
Designation Number Code
T 91003056 5 1 TRANSFORMER, POWER 28480 910023056
Wy 05370=060401 4 1 CABLE ASSEMBLY, P8 TRANSISTOR 28480 08370=60401
we N5370=b60402 8 b CABLE ASSEMBLY, POWER SWITCh 28480 05370=00402
W3 05359«60403 1 1 CABLE ASSEMBLY, 10 MHZ A2 28480 05359=60403
wWa 05359=60404 @ 1 CABLE ASSEMBLY, 8TART 28480 05359=60u04
L1 05370«b0405 8 1 CABLE ASSEMBLY, EXT FR IN 28480 08537060408
e 08370=60406 9 1 CABLE ASSEMBLY, 10 MMZ QUTY 28480 05370=0604086
w7 0835960407 S 1 CABLE ASSEMBLY, OUTPUT 284890 08359=60407
LL] 0537060408 t CABLE ASSEMBLY, REAR PANEL 28480 0%5370=60408
wo 05359=60409 7 H CABLE ASSEMBLY, EDGE ONE 28480 05359°60409
wio 05359.60410 0 1 CaBLE ASSEMBLY, EDGE TwO 28480 0535960410
LES! 05359«60411 | 1 CABLE ASSEMEBLY, STARY PRB 28480 05359«60411
wia 0535900412 2 1 CABLE ASSEMBLY, 8TOP PROBE 28480 05359=60412
w3 0535960413 3 1 CABLE ASSEMBLY, REAR PANEL 28480 053%59=60413
Wiy 05359e60414 4 1 CABLE ASSEMBLY, 10 MKZ T8 28480 05359=60414
wis 053%89=460415 § 1 CABLE ASSEMBLY, PULSE 28480 08339mb0418
Wié 05359«60416 & 1 CaBLE ASIEMBLY, EXT, TRIGGER 28480 05359=60416
wi? 05359=60417 7 1 CABLE ASSEMBLY, EVENTS IN 28480 05359=60417
Wi 0%3%9e60418 8 1 CABLE ASSEMBLY, SYNC OUT 28480 05359=60418
w19 R120=2482 & 7 CABLE ASSY 2bAnG 16eCNDCY 28480 8120w2462
w20 8120=2462 ] CABLE ASSY 264AnG 1e=CNDCT 28480 8120w2dp2
w21 8120e2462 & CABLE A88Y 26AwG 16«CNOCY 28480 B8120=2462
n22 8120=2462 é CABLE ASSY 26AWG 14=CNDCTY 28u89 8120=2Ub2
Wesl 81202482 [] CABLE ASSY 26AnG {6=CNDCY 28480 Aj20wRde?
W24 A120w2dbp ] CABLE A83Y 26AnG 16=CNDCT 28480 8120=24062
was B120e2462 [} CABLE ABSY 26AWG 16=CNDCY 28480 8120e2462
OPTIONS
108704 1 KIT, SERVICE ACCESSORY 28480 108704
10844w6001t 3 1 CRYSYAL OSCILLATOR ASSY (OPT, 00!) 28480 10544=60011
50610089 0 1 K1T, FRONT WANDLE (OPT, So0T) 28480 €061=0089
%061=0077 [] 1 KIT, RACK FLANGE (OPT, 908) 28480 5061e0077
80610083 4 1 KIT, RACK HANDLE/FLANGE (OPT, 909) 28480 S5061=0083
MISCELLANEOUS PARTS
03400486 8 4 INSULATORSCOVER NYLON 28480 0340=04B86
03400596 { [ INSULATOR=XSTR RUBBER 28480 0340=0596
03700984 0 1 BEZEL=PB KNQB,,490L6G,,330w,,1654],JADE 28480 0370e0914
03700970 8 1 PUSHBUTTON ,230x,390x,413 IN Wi JADE 28480 03700970
0370«1008S H 4 KNOB=BASE=PYR 3/8 JGK ,12S=IN=1D 28480 0370=1008
N510=1148 2 18 RETAINER=PUSH ON KB=TOe8KFT EXT ,156=DI4 28480 0510=1148
1200=0523 9 14 LOCK=DUAL INLINE PKG INLINE PKG 5e07¢ CA=16=200=DL
1205=033% 1 § HEAT SINK TOw=3=PKG 28480 1205=0335
14601345 L] 2 TILT STAND 88T 28480 1460e1 345
29500084 1 1 NUTeMEXeDBL=CHAM {/2228~THD ,128=IN=THK 00000 ORDER BY DESCRIPTION
7120«430% 5 1 LABEL, INFOR P.M. 28480 74204304
71207002 9 2 LABEL 5359 ERROR MESSAGE 28480 T120e7002
71220097 2 i NAMEPLATE 28480 712220087
AL20~1378 1 1 CORD. LINE 28480 8120=1378
5001=0439 8 2 TRIM, FRONT SIDE 28480 5001=0439
5020=8803 [ 1 FRAME. FRONT 28480 50208803
5020=8804 7 1 FRAME. REAR 28480 50208804
50208837 -] 4 STRUT, CORNER 28480 S020=8837
%040=0170 ] 7 GUIDE:PLUG-IN PC BOARD 28480 5040e0170
50408928 8 1 28480 5040e8928
S040wb937 s 3 CLIP, WINDOW 28480 5040=6937
C040eT201 8 H FOOT(STANDARD) 28480 §040m7201
50uQet202 9 1 TRIM, TOP 28480 5040=7202
50407219 8 2 8TRAP, WANDLE, CAP=FRONT 28480 S0u0e7219
5040=7220 1 2 §TRAP, WANDLE, CAPeREAR 28480 §040eT220
S040eT2¢ 2 4 FOOT, REAR 28480 5040=7221
$040eT222 3 2 FOOT, NONSKID 28480 S040e7222
S041=0244 7 3 KEY CAP, 55.M 28480 Soule24d
S041=0253 8 [} KEY, CAP, 1/2 28480 5041=0253
804im0286 7 1 KEY CAP, 1/2 28480 So041e0286
$041e0340 8 1 KEY CAP, BLANK 28480 $041+0310
$041«0319 7 t KEY CAP, LGT PIPE 28480 S0u1=03{9
LI ELT 7 1 KEY CAP, BUTTER 28480 S0ul=0484
50410776 0 1 KEY CAP, CLEAR 28480 §041=0776
S04le0841 0 1 KEY CAPw=, 28480 S0ule084y
L{TSET1.T'TY s 1 KEY CAP, © 28480 S504le0846
80410847 ] 1 KEY CAP, 28480 504im=0847
$041=0848 7 1 KEY CAP, 2 28480 %041=0848
€041=0849 8 1 KEY CAP, 3 28480 S0uleQ849
50410850 1 1 KEY CAP, &4 28480 €04i=08%0

V/ Check Digit

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
S041=0851 2 1 KEY CAP, S 28480 50410851
80410852 3 2 KEY CAP, & 28480 S0u1=0852
$041«0853 4 1 KEY CaAP, 7 28480 S041-0853
S041=085%54 5 i KEY CAP, 8 28480 Soui=08%4
$0410855 ] 2 KEY CAP, UP 28480 §04le0855
80609804 3 2 STRAP HANDLE ASSY 28480 §060=9804
5060=9835 0 1 COVER. TOP ASSY 28480 5060=9835
50609847 4 1 COVER, BOTTOM ASSY 28480 5060=9847
€060=9880 s 1 COVER, SIDE ASSY 28480 S060=988¢
S0b61eiqu2 & 1 COVER, SIDE ASSY, PERFORATED 28480 So6lel9d2
05359=00001 9 t PANEL, DRESS FRONT 28480 0%5359=00001
05359=00002 ¢ 1 PANEL, 8UB FRONTY 28480 05359~00002
05359200003 1 1 PANEL, REAR 28480 05359=00003
0535600004 2 2 BULKHKEAD, BOARD GUIDE 28480 0%5359«00004
05359-20201 3 1 WINDOW 28480 053159=20201
05359020203 S { SUPPORYT, MOTHER BOARD 28480 05359=20203
0%370=00005 8 1 CWagsls, POWER SUPPLY 28480 05370200005
05370=00006 9 1 SMIELD, O8CILLATOR 28480 05370=00006
05370200008 | 2 BRACKET, MB EDGE 28480 05370=00008
05370«00014 9 1 DIFFUBER WY 28480 05370=00014
05370.00015 0 1 DIFFUSER w2 28480 0%370=00015

\/ Check Digit

See introduction to this section for ordering information
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Table 6-3. Manufacturer’s Code List

Model 5359A
Replaceable Parts

Mir. No. Manufacturer Name Address Zip Code

00000 ANY SATISFACTORY SUPPLIER

01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
01928 RCA CORP SOLID STATE DIV SOMERVILLE, NJ 08876
02111 SPECTROL ELECTRONICS CORP CITY OF IND, CA 91745
02114 FERROXCUBE CORP SAUGERTIES, NY 12477
03888 KDI PYROFILM CORP WHIPPANY, NJj 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85062
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
17856 SILICONIX INC SANTA CLARA, CA 95054
18324 SIGNETICS CORP SUNNYVALE, CA 94086

19701 MEPCO/ELECTRA CORP MINERAL WELLS, TX 76067
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD, MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95051
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON, NC 28401
28480 HEWLETT-PACKARD CO. CORPORATE HQ PALO ALTO, CA 94304
34335 ADVANCED MICRO DEVICES INC SUNNYVALE, CA 94086

34371 HARRIS SEMICOON DIV HARRIS-INTERTYPE MELBOURNE, FL 32901
52072 CIRCUIT ASSEMBLY CORP COSTA MESA, CA 92626
52763 STETTNER-TRUSH INC CAZENOVIA, NY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC, CT 06226
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2.  This section contains information necessary to adapt this manual to older instruments. This
manual applies directly to Model 5359A instruments having serial prefix 1808A.

7-3. NEWER INSTRUMENTS

7-4.  As changes are made, newer instruments may have a serial prefix not listed in this manual.
Manuals for these instruments are supplied with amanual change sheet, containing the required
information. Contact the nearest Hewlett-Packard Sales and Service Office for information if this
sheet is missing.

7-5. OLDER INSTRUMENTS

7-6. To adapt this manual to instruments having a serial prefix prior to 1808A, perform the
backdating that applies to your instrument’s serial prefix as listed in Table 7-1 below:

Table 7-1. Model 5359A Backdating

If Your Instrument has Serial Prefix Make the following changes to your Manual

1748A 1

CHANGE 1
Page 6-10, Table 6-2, A12 {05359-60212) Replaceable Parts:
Change A12 from SERIES 1808 to SERIES 1748.
Delete A12R1; 0698-3155; RESISTOR 4.64K 1% .125W F TC=0+-100; 24546; C4-1/8-TO-4641-F.
Change A12 MISCELLANEOUS; 0360-0535; 12; TERMINALTEST POINT PCB to 0360-0535; 8; TERMINAL
TEST POINT PCB.

Page 8-50, Figure 8-14, A12 Schematic Diagram:
Change A12 series number at top of page to SERIES 1748.
Delete A12, R1.






Model 5359A

SECTION VHI
SERVICE

LINE VOLTAGE IS EXPOSED WITHIN THE 5359A EVEN WHEN THE
POWER SWITCH IS IN THE STBY POSITION. REMOVAL OF THE
POWER CORD IS REQUIRED TO FULLY UNPOWER THE 5359A.

8-1. INTRODUCTION

8-2. This section contains the information needed to service the HP Model 5359A. The
information includes theory of operation, recommended test equipment, schematic diagram
notes, safety considerations, troubleshooting information, service aids, block diagrams, and
schematic diagrams. This section includes a cross-reference table, Table 8-1, to aid the
correlation of assembly reference designations with their HP part numbers.

8-3. THEORY OF OPERATION

8-4. The theory of operation is divided into two parts. First, an overview of the instrument is pre-
sented using a simplified block diagram. This discussion introduces the main functional sections
and describes particular techniques utilized within the 5359A. Secondly, each individual as-
sembly is discussed in detail using the Overall Block Diagram. The assemblies are discussed in a
sequence which complements the basic signal path and functional relationships.

8-5. TROUBLESHOOTING

8-6. Troubleshooting for the 5359A is presented through a series of troubleshooting flowcharts.
The flowcharts are self-explanatory, designed to isolate instrument malfunctions to the assembly,
and in some cases, the component level. The flowcharts consist of Figures 8-4 through 8-7, and
are located just prior to the individual assembly schematics.

8-7. The schematic diagrams for all of the assemblies (with the exception of the A2 Mother-
board assembly) are located at the end of this section. They are arranged in numerical order
according to the assembly number (i.e., A9, A10, A11, etc.) in Figures 8-8 through 8-27.

8-8. RECOMMENDED TEST EQUIPMENT

8-9. Test equipment and test equipment accessories required to maintain the 5359A are listedin
Table 1-2. Equipment other than that listed may be used if it meets the listed critical specifications.

8-10. SCHEMATIC DIAGRAM NOTES

8-11. Figure 8-1 shows the symbols used on the schematic diagrams. Figure 8-1 also shows the
method for assigning reference designators, assembly numbers, and subassembly numbers.

8-12. Reference Designations

8-13. Assemblies such as printed circuit boards are assigned numbers in sequence, A1,A2, etc.,
as shown in Table 8-1. As shown in Figure 8-1, subassemblies within an assembly are given a
subordinate A number. For example, rectifier subassembly A1, has the complete designator
A25A1. For individual components, the complete designator is determined by adding the
assembly number and subassembly number, if any. For example, CR1 on the rectifier assembly is
designated A25ATCR1.

Service
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8-14. Identification Markings on Printed Circuit Boards

8-15. HP printed circuit boards (see Figure 8-7) have four identification numbers; an assembly
part number, a series number, a revision letter, and a production code. The assembly part
number has 10 digits (such as 05359-60021) and is the primary identification. All assemblies with
the same part number are interchangeable. When a production change is made on an assembly
that makes it incompatible with previous assemblies, a change in part number is required. The
series number (such as 1748) is used to document minor electrical changes. As changes are made,
the series number is incremented. When replacement boards are ordered, you may receive a
replacement with a different series number. If there is a difference between the series number
marked on the board and the schematic in this manual, a minor electrical difference exists. If the
number on the printed circuit board is lower than that on the schematic, refer to Section VII for
backdating information. If itis higher, refer to the yellow looseleaf manual sheets for this manual.
If the manual change sheets are missing, contact your local HP Sales and Service Office. See the
listing on the back cover of this manual.

8-16. Revision letters (A, B, etc.) denote changes in printed circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed circuit board layout is changed and the revision letter is incremented to
the next letter. When a revision letter changes, the series number is also usually changed. The
production code is the four-digit, seven-segment number used for production purposes.

8-17. SAFETY CONSIDERATIONS

8-18. Although the 5359A has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings which must be followed to ensure safe
operation and to retain the 5359A in safe operating condition (also see Sections Il, |1, V). Service
and adjustments should be performed only by qualified service personnel.

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON-
DUCTOR (INSIDE OR OUTSIDE THE 5359A) OR DISCONNECTION
OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE THE
5359A DANGEROUS.

8-19. Any adjustment, maintenance, and repair of the opened 5359A under voltage should be
avoided as much as possible and, when inevitable, should be carried out only by askilled person
who is aware of the hazard involved. Capacitors inside the 5359A may still be charged evenif the
5359A has been disconnected from its source of power.

LINE VOLTAGE IS EXPOSED WITHIN THE 5359A EVEN WHEN THE
POWER SWITCH IS IN STBY. REMOVAL OF THE POWER CORD IS
NECESSARY TO FULLY UNPOWER THE 5359A.

8-20. Make sure that only fuses with the required rated current and of the specified type
(normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and the
shortcircuiting of fuseholders must be avoided. Whenever it s likely that this protection has been
impaired, the 5359A must be made inoperative and be secured against any unintended
operation.
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SYMBOLS
—_— MAIN SIGNAL PATH
] FRONT PANEL
— FEEDBACK PATH
r—=—-
REAR PANEL
- o TEST POINT
( ) INTERIOR AND PC BOARDS
:D— AND' GATE
WIPER MOVES TOWARD "'CW'* WHEN
CONTROL 15 ROTATED CLOCKWISE
:D— “OR" GATE
L POWER LINE GROUND
$ CIRCUIT COMMON GROUND ‘{>O‘ INVERTER
{.7 FLOATING GROUND
NAND GATE
s CHASSIS GROUND
DO— NOR GATE
O KNOB CONTROL
EXCL
@ SCREWDRIVER ADJUST D USIVE NOR

PRINTED CIRCUIT BOARD IDENTIFICATION

REVISION LETTER | HP PART NO.
05340-60037 -

MANUFACTURING

\ \ DIVISION CODE

SERIES NO.
(May Be Stamped
Elsewhere On The Board)

PRODUCTION CODE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 Cl1 A25C1
A25A1 CR1 A25A1CRI1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly Assembly (includes A25A1  fused to document
Number Name Assembly/ changes/

N ——
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

~Al RECTIFIER ASSY

12 mounted on Rectifier ! J3 not mounted
Assembly A25 | Assembly (051007603 ]) l on Assembly A25
Numbers indicate Part of A25 I /
Pins of J2 | | P10 cRI PIO |3
J2 Ti XAl XA} - -
» I\ ﬁ <<WHT ORN-GY /-\RED + eTgv
| L 7 G6Y 14 l [ aspie
( H ! cl | \
‘ : 12 ;\ ' 8 Qi +6.3V supplied
5 3 8GY ,;’ BLK l from Ji3 o Pin 6
Transformer / | | A of r}r::)l(mA_
551 <
Termuinal . | Connector A25XA1 ) Ssembly Ao

Numbers

Pin Numbers

Figure 8-1. Schematic Diagram Notes
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Model 53359A
Service

THE SERVICE INFORMATION IS OFTEN USED WITH POWER SUP-
PLIED AND PROTECTIVE COVERS REMOVED FROM THE 5359A.
ENERGY AVAILABLE AT MANY POINTS MAY, IF CONTACTED,
RESULT IN PERSONAL INJURY.

CAUTION

Series pass transistor cases on rear panel have voltage on them and
require insultors between them and the heatsink. Power supply
damage is inevitable if transistor cases are shorted to the chassis.

8-21. SERVICE AIDS
8-22. Service Accessory Kit

8-23. A service accessory kit for the 5359A is available for the convenience of troubleshooting
and repairing the 5359A. The service accessory kit contains extender boards and a service board
(05370-60014). The accessory kit may be obtained from Hewlett-Packard by ordering Service
Accessory Kit, Part Number 10870A.

8-24. Pozidriv Screwdrivers

8-25. Many screws in the 5359A appear to be Phillips, but are not. To avoid damage to the screw
slots, Pozidriv screwdrivers should be used.

8-26. Service Aids on Printed Circuit Boards

8-27. The servicing aids include test points, transistor and integrated circuit designations,
adjustment callouts, and assembly stock numbers.

8-27. Assembly Identification

8-29. The assembly number, name, and Hewlett-Packard part number of 5359A assemblies are
listed in Table 8-1.

8-30. Signal Distribution

8-31. Tables 8-2 and 8-3 list the signals used in the 5359A. Table 8-2 is a list of all signals in
alphabetical order, and includes the origin and destinations of each. Table 8-3 is arranged in
numerical order, by assembly number, and lists the signals which enter and exit that individual
assembly. Throughout both tables; a dash (—) preceding amnemonicindicates the signal name is
overlined or “notted”, and an asterisk (*) following a mnemonic indicates the “origin” of the
signal. For all digital signals the move positive of the two voltage states represents the “true” state
of the signal name (e.g., the more positive state of the “EVENT ENB” line represents the “event
enabled”’ condition, and the more positive state of “— OUT OF LOCK” represents the “not out
of lock” condition.



Table 8-1. Assembly Identification

Model 5359A

Assembly Name Part Number
Al Power Supply Motherboard 05370-60001
A2 Main Motherboard 05359-60002
A3 NOT ASSIGNED —

A4 NOT ASSIGNED —

A5 HP-1B Connector 05370-60005
A6 Power Supply Control 05370-60006
A7 Oven Oscillator Power Supply (Option 001) 05370-60007
A8 Frequency Buffer 05370-60008
A9 Processor 05370-60009
A10 Spare — NOT ASSIGNED —

Al Display Interface 05370-60011
A12 ROM 05359-60212
A13 NOT ASSIGNED —

A14 Service Aid (Part of 10870A Service Accessory Kit) 05370-60014
A15 HP-IB Interface 05370-60015
A16 Processor Interface 05359-60016
A17 Output Reference 05359-60017
A18 Output Amplifier 05359-60018
A19 Auto-Zero 05359-60019
A20 Trigger Amplifier 05359-60020
A21 Analog Timing 05359-60021
A22 Digital Timing 05359-60022
A23 Startable PLL Osc 05359-60023
A24 200 MHz Multiplier 05370-60024
A25 Display and Keyboard 05359-60025
A26 Front Panel Controls 05359-60026
A27 10 MHz Crystal Osc 05370-60069

Service
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Model 5359A

Service
Table 8-2. Instrument Signal Distribution
Descriptions Signals Dﬁ?ﬁﬂ?ﬁggs Comments
MAIN MUTHER ROUARD «(R/WV) ALGA 14
(A2) “(R/WY) BI'SA 1} (LCR/W'Y)
+i5 V ANL 6 &
415V ABL = 6 &
+15 Vv AL6B 16
+15 V A16B =16
+15 Vv AL78 13
+#15 V Al78B =13
+15 v A183 13
+15 Vv Al18H =13
+15 v A19B 13
+I5 v AlOB =13
+15 V A28 13
+15 V A208 =13
+15 V¥ A2i8 13
+15 V A21B =13
+10 V A228B 13 X (FELD=THRQUGH)
+i5 vV A22B =13 X (FEED=THRQUGH)
+15 ¥ A23B8 13
+15 V A238 =13
+15 VvV A248 11
«15 v A248 =11
+15 v BUSB it
{5V LSy =11
+5 V AD1 5 &
45 V Abl =5
+5 V Al 18
+5 V ALGH =18
+5 Vv AL7H 15
+45 VvV AlL7l =15
+5 V ALBB8 5
+5 V ALBE =15
+5 VvV ALG 15
+5 Vv AL9N =15
+5 V A228 15
+5 V A28 =15
+5 V A21B 1O
5 V A2118 =15
+5 V A228 15
+5 V A228 =105
+5 V A23h 15
+5 V A23t =15
+45 vV A248 195
+5 V A24A8 =15
+5 V Buss 15
+5 V BHSE =15
-1H Vv Aul 2
wl5 ¥V AL - 2 &
-15 V AL6E 17
-l V ALGH =17




Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals Dﬁ:&?{:ﬁl}yns Comments
MAIN MUTHER BOARD -15 ¥ AL78 14
(A2) -1V AL70 =14
wlD V AtsE 14
-10 v ALRY =14
-15 V AlOH 14
15V ALOH =14
~15 v A2PH 14
-15 V A0 =14
-15 V A2t 14
-15 Vv A2lH =14
-15 Y APzl 14
-15 Vv A22H =14
10y AZ233 14
-15 V A231 =14
-1h V A24 13
2 I AzAal =13
-5V BHsSKH 13
-i15 V pUSH =13
“5.2 V Al 3
-5, V Aliy = 3
5,2 V ALOB 24
5,2 V ALOH =24
-fH,2 V At7b 17
5,2 V AL78 =17
5,72 V ALBH 17
=5,2 Y ALBH =17
=5,2 V AL 17
el V AL9H =17
5,7 V A224 17
5.2 V A2OB =17
5.2 V A218 7
5,2 V A21H =17
w52 V AR2H {7
5.2 V A228 =17
-5,¢ V A23t 17
5,2 V AR318 =17
-Hed V A48 {7
-5,2 V hral «17
-5.¢ V Bliss 37
=G,72 V plIsSy =17
18 MH7 » AZ A0y LOAX
18 MH7 « A7 A198 ] LoAYX
¢ MHRZ = (LK A ] 1
10 MHZ « LK SN S ] 8 10 A9 AND AL@ ONLY
14 MH7Z « (LK {BLSH = 8 10 A9 AND Al DNLY
j¥ MHZ « B ARy LOAX
{8 MH7Z « 10 A2483 - 8 COAX
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MIOUCT JJ2JJ7

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Dﬁ:&i?ﬁl%s Comments
MAIN MUIHER RUAKRD 186 MHZ CLULK| A22A 6 MICROSTIRIP
(A2) 1 MHZ CLOULK| A23A - 4 k MICROSTRIP
26w MHZ REF A23A 12 MICROSTRIP
2vu MHZ KEF A24A =11 * MICROUSTRIP
=AQ ALGA = §
AU LUSA = 3 (LA
Al ALGA = 7
-Al BISA = 4 A
Al ALGA =16 X (FELD=THRUUGH )
Al BUSA =13 Ci_ALw)
Al ALOA =17 X (FEED=THRQOUGH)
=All BUSA =14 (LALL)
~AL2 AL6A =18 X (FEED=THRQOUGH)
=N 2 BUSA =15 CLAL2)
~A1} AIOGA <19
A1 BUSA =16 (LAL3)
=Al4 ALAA =20
A1 4 BUSA =17 (LAL4)
-AlD ALOA =2 X (FEED=THRUUGH)
-ALD BUUSA =18 (LALY)
A2 AIGA - 8
=A? BUSA = § (LA2)
-AJ3 AIGA - O
~AJ BUSA « 6 LLAZ)
A4 ALGA =0
“A4 BUSA = 7 (LA4)
A5 ALGA =11
A% QUSA = 8 (1LAD)
=AG ALGA =12
“Ab BUSA = 9 LILAB)
A7 ALGA «{3
=A7 BUSA =19 (LAZ)
~AB ALGA =14
~A8 EUUSA =1] (LAB)




Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Désstsi?w?tti)(%s Comments
MALN MUTHER RUARD [=AY AlGA =15 X (FEEO«THRQUGH)

~AY BUSA =12 (LA9)

AeB AlGHB = 9

A< AlOA = 3 Iy

AMPL POT = 80Tl J} 14

AMPL POT < TUP| AL7A 1 k

AMPL POT = TUPl J1 12

AMPLITUQGE ALOA = 2 &

AMPLITURE AL7A = 1
=ANALOG DELAY ALGB 13 *

=ANALOC DELAY A228B 12 X (FECD=THRQGUGH)
~ANALUG DELAY AZPRSB =12 X (FEED=THRQUGH)

=~ANALUG DELAY A218 =12

= ANALUG WIULTH AIGB =13 &
=ANALOG WIDTH A2t {2

AUTYO ZERO ALGA 3 &
A0 ZERND ALOA =17
AITO ZERA A22A = |
~BALANCE PREC ALGH 8 &
«~BALANCE PRLC Af9A = 2
~BALANCED A16GH 6
“BALANCED AL1OA 3 o«
CAL TRIG AL9A 14 » MICROSTRIP
LAL TRIG A2C0A =14 MICROSTRIP
LAL TRIG ALSA 16 «#
DISABLE
CAL TRIG A22A =16
DISABLE
LUiP ALGH 11 &
LoMRP AL7A = 5
CUUNT ENB A22A 17 MICROSTRIP
LUUNT ENB A23A 18 & MICROSTRIP

CYCLE COMPLETEl ALGA o
CYCLE COMPLETE| A223 = 1 &

=L ALGA 4] (L.s58)
adtla A21HB a1 (LSB)
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Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Dé\sstsii?tti)!)yns Comments
MAIN MUTHER RUARD | =DU A2iH = 4 (L.88)

(A2) ~D@ A22A = 2 (SR DATA)
=D& A228 4 X (FEED=THRQUGHN)
4’1 A228B - 4 X (FEED=THRQUGH)
-Di A23B - 4 X (FEED=THRQUGH)
-DQ BUISA 3 (LDZ)

-1 ALGA 7

-] A218 5

-1 A21B =« §

-} BUSA A (LD1)
-2 ALGA 8

-2 A218 6

=02 A21B = 6

-2 BHSA S (LO2)
-D3 ALB6A 9

-3 A211 7

-;3 A21B = 7

-D3 BlLISA 6 (LD3)
-4 ALGA 19

-DH4 A2EB 8

~[4 A2iB8 = 8

-p4a BUSA 7 (LD4)
-3 AL6A 11

-N5 A21H 9

=LY A21iB = 9

;% BUGSA 8 (L.DD)
Dt AL6A 12

-D6 A2lB 14

=06 A211 =1U

-D6 BISA 9 (LD6)
-D7 ALGA 13 (4SB)
(7 A21B 11 {MSE)

-7 A21B8 =i1 (MS[‘))

-D7 BUSA 14 (Ln7y

«DLLAY CLOCK ALGYS 2 &

~UELAY CLOUCK A22A = 3

DELAYLD SYNL | A22A (7 MICRUGSTRIP
ULLAYLD SYNL | A22A =18 & MICROSTRIP
EOGE 1 oW A21A =16 & LOAX
ELDGE } QLT RP B LOAX
EVGE 2 pUi A21A =1¥4 & CnAX
ELGE 2 OUT RP L LOAX




Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Assembly

Descriptions Signals Destinations Comments
MALN MUTHER ENB CAL. REF ALGH 7 x
RUARL (A2) ENR CAL REF ALOA 1
ENR PRUBES W A16E =15
ENR PRUBES OW RPW Pk BRN/GRY
END DIGLTAL DELAY | A21A 17 MICROSTRIP
ENL UIGITAL DELAY | A22A =16 & MICROSTRIP
ENL LIGITAL wiDVH [ A21A 15
ENL DIGLTAL AEDYH [ A2Z2A =14 & MICROSTRIPR
EVENT ENB AlLGH = *
FVENT EHB A22A 3 MICROSTRIRP
EVENTS LLOCK A21A 9 & MICRNSTRIP
EVENIS (LOCK A22A = MICROSTRIP
EVENTS 1IN A21A = | LOAX
EVENTS LH RP A & LoaX
EVENTS PUT = BUGY | A21A = 3 &
EVENTS POT = BT | pPw B BLK/ORN
EVENTS POT = TAP |A21A = 4
EVENTS ROT = TAP RPW A & BLK/RED
EVENTS PUT = TP A21A = 2 &
EVENTS POt = QP RPw L BLK/RRHM
EVY WEG EDGE Enn ALGA 22 &
EV1 NEG EDCE EnNR A22A 4
EVIS SLUPE NEOG SW | A16E8 15
EVTIS SLUPE NEU SW | RpPw r & BRN/YEL
EXT ENH AlLGH = 4 &
EXT ENB A20A 5
EX]1 STH S Al k JUMPER WIRE
EXT STD SW AL6Y o
EXT TRIG [ubPuUl A27A { LoAX
EXT TRIG INPUT FP Y LOAX
£EXT X Ated 14 &«
EXY X RPW D Bl K/VIO
EXT Y ALOB =14 &
EXy1 Y RPA G BLK/GRY
LND Ay 4 *
GND AG Y - A Y
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Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals Dﬁ?ﬁﬁ?ﬁgﬁs Comments
MAIN MUTHER RUARD GHU ALGH 19 +5 V RETURY
(A?) (FEED=THRNUGH)

GND ALGH =19 +5 V RETURN
(FECD=THROUGH)

GNU AiOEB 21

LND ALGH =21

UNU AL7H 16 X +5 V RETURN

GND Al78 =16 X 5 V RETURN

LND A178 18

GNU A178 =18

GNUD AL BA 1

GND ALBA = 2

GND ALRA 3

GNU A1BA = 3

LGNy ALBA 4

LND ALBA = A

GND ALBA 4]

GND ALBA = 5

LNU ALBA = ¢

GND AL RA 7

GND ALBA = 7

GLND ALRA o

GNU ALBA = @

LNU ALRA -1

LNU ALRA 11

GND ALBA =i}

GNUL ALRA 13

GND ALBA =13

GND ALBA =11

GND ALBA 15

GND ALBA =15

GNU ALBA 17

LNL A1BA =17

GHL ALBA ~18

GND AL8H !

GND AL8H - 1

LGN AL8DB 2

UNU AL18BB 3

LGNU At = 3

GND A1 {6 X ¥5 V REJURN
(FLEC=THROUGH)

GND A1BY =16 X +5 V RETURN
(FEED=THROUGH)

GND A18Y 18

GNDL AlRY =18

GND AlOA = A4

GNU A19A 5

GND AL1OA = 6

GNU AL1OA 7

GND A19A 8

GND AL19A - 8




Model 5359A

Table 8-2. Instrument Signal Distribution (Continued)

Service

Descriptions Signals Dé\ssfi?w?ttigyns Comments
MALH MUTHER RBUARUL GND AL9A =~ 9
(A2) GND ALOA 1Y
Ak aCONTIN'IED Rk R a R GND AL1OA =108
GND A19A 11
GND ALOA =11
GND ALOA =12
GND ALIA 13
GND ALIA =13
GND ALOA =14
GND AL9A 15
GNU ALSA =15
GND At9A 18 X (FEED=THRQUGH)
GND AlOA =18 X (FEED=THRUUGH)
GNU A190 1
GND ALOB = 2
GND A1908 3
GNOD Al98 «
GNY A19B 16 +5 V RETURN
GND AL9B =16 +5 V REJTURN
GNU Al9d 18
GND A19H =18
GND A20A 2
GND A22A 12
GND A22A =12
GNUL A2UA =13 X (FEED=THRQUGH)
GNY A2CZA 14 X (FELD=THROUGH)
GND A20A 15 '
GND A23A =15
GND A22A 16 X (FEED=THROUGCH)
GND A22AN =17 X (FEED=THRUUGH)
GND A23A 18 X (FEEND=THROUGH)
GND AR08 i
UNL A208 « |
GND A2¢8 2 X (FEED=THRQUGH)
LND A278 3
GNL A28 = 3
GLND A2¢8 16 X 5 V RETURH
(F[CD-THRNUGH)
GND A20B =16 X +5 V RETURN
(FELD=THYRNUGH)
GND A2¢H 18
GND A2208 =10
GND A21A i
GNU A21A 7
GND A21A - 7
GND A2tA - B
GND A21A 9
GUNL A21A = Y
GNU A21A U
GND A2LA i1
GNU A21A =11

8-13




Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Dﬁ?ﬁ:?ggas Comments

MAIN MOTHER RUARD GND A21A =12
, (A2) GND A21A 13
ara b RCUNTINUED R Ak n GNU A21A 14
GMND A21A =14
GND A21A =19
GND A21A 16
GND A21A =17
GNU A21A 18
GND A21A =-18

GND A21B 16 X +5 V RETURN

(FEED=THROUGH)

GND A218 =16 X +5 V RETURN

(FFED=THROUGH)
GND A2¢3 {8
GND A21B -8
GND A22A 5
GND A22A = 0
GND A22A 7
GNU A22A = 7
GND A22A 8
GND A22A 9
GNU A22A = 9
GND A22A 14
GHND A22A ~1d
GMND A22A 12
GNU A22N =12
GND A22A 13
LNU AR22A =13
GND A22A 14
GND A22A 15
LND A22A =10
GNUD A22A 16
GNU A22N =\7
GND A22A 18

GND A22B 16 X ¥5 V RLTURN

(FEED=THROUGH)

LN A22B8 =16 X +5 V RETURN

(FEED=THROUGH)
GND A228 {18
GHD A228 ~18
GND A23A 1
GND A23A =« |

GWU A23A = 2 X (FEED=THRQUGH)
GND A23A 3
LMD A23A = 3

GND A23A 4 X (FEED=THRQUGH)
GHD A23A 5
GND A23A - 5
OGND A23A 11
GHNU A23A =11

GND A23A =12 X (FELDTHROUGH)
LNU A23A 13




Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Dﬁsstsi?\r:tt;:)yns Comments
MAIN MOTHER ROARD LN A23A =13
(A2) LY A23A 17
sk al G TINITED x ke ax| (,NU A235A =17
GG A23A ~18 (FEED=THRUUGH)
GMND A2313 16 +5 V¥V RETURN
(FEED=THROUGH)
GNL A238 =16 +5 VvV RETURN
(FLED=THROUGH)
GND A238 1B
GNL A23H -18
GND A24N 1Y
LMD A24AA =1¢4
GND ARAN {1}
GHY A24A 12
GND A2AA =12
LMD A24A 13
GLND A24A =13
GND A24A 14
GND A24A 15
GND A2AA =15
LD A24Y a2
LIND AR2413 = 2
GND A2Aab 3
GND A2413 A
GNUD A2413 = A
GHL A21Y 7
GNU A48 = 7
GNL AZ2AR 3
GNU A2AB 0
GND A24B - 0
LN A244 10 *5 V RETURN
GLNL A248 =16 ¥5 V RETURN
GMNU A24B 18
GNU A248 =18
LGN BHsSH 7 10 A9 AND AL1Q UNLY
GHNU BHISY = 7 TO AQ AND Af® ONLY
GND Buss 12 15 V RETURN
GND BLSE =12 +15 V RETURN
GND puUss 14 =15 V RETURN
GHD BIISH =14 =15 V RETURN
GND BUSH 16 #5 V REJURN
G BUISHE =16 +5 V RETURN
GND 3UsSB 18
GND BuUSH =18
GNUL J1 !
GND (UNUSED) A21A 2 NO CONNECTION
HB2 ALGA 4
HW2 BUSA 1
HUN ALGA 19
HEN BHUSA 16
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Model 5359A
Service

Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals D/:«Sstsiir:tt;:)yns Comments
MALN MUTHER BUARD | HRUN ALGA 18 (FEED=THROUGH)
(AD) HRUN B'SA {5
arxkaUONJENUE O MR E R
1AMPL AL7DB 9
J1AMBYL, AL7H = O
JAMPYL ALBH 9
JANPL ALBL « O
1DRIVE Al7b8 7
TLURIVE AL71 = 7
ILDRIVE A8l 7
IORIVE ALBH = 7
INy ENB AL6H A
INT ENR A2AA A
=~INT EHB == ECL| A31OA 6
*INT ENB == ECLIAZ%A = 7
«1NT TIRIY A2CA 13 MICRUSTRIP
-1NT TRIf A21A =13 MICROSTRIP
MNP TRIG A19A A
DISABILE
INT TRIG A2UBA = A
D1SABLE
1UFF AL78 A
IUFF Al7H = A
10FF AL8R A
1OFF ALt8H = 4
~IRG AL6A 16 (FEED=THRQUGH)
-1RQ BUSA 13 CLIRM)
-l ULK A1G6A =22
- UL A238 11
LUCK F[X ALE =10
LUCK FLY A238 3
LOGIC RETURN ALGA = A
LUGIC RETURH BUSA = |
~MANUAL TRIG ALOH = 5
~MANUAL TRIG A22A 3
MEG ALGH =1t
NLG AL7A
NEG = ECL AL7A 8 (FEED=THROUGH)
NEG = ECL Al7A - 8
NEG = ELL AL1BA 8




Model 5359A

Service
Table 8-2. Instrument Signal Distribution (Continued)
Descriptions Signals Dﬁ?ﬁﬁ?gggs Comments
MAIN MUTHER BOARD[=NMI ALGA 17 (FEED=THROUGH)
(A2) ~MMI BUSA 14 CLNMI)

HURM « ECL AL7A 9 (FEED=THRQUGH)
NURM o ECL AL7ZA - 9O

NURM « FCL AL1BA = 8

OFFSET ALBA = |

OFFSET AL7A 2

OFFSET OFF ALGB =12

OGVFSET QFF AL7A = 4

OFFSET PUT = BUT ALZA 3

OFFSET pOT = BOTIJL 16

OFFSET POT = TOPLALZA = 3

QFFSET pOY = TQPlJ} 7
«0Ul uF LOCK ALGB 12
=01 OF LUCK A24A =18

NUIPUT DISABLL ALBB = 7

UNIPYT pISAHLE AL7A (9

OUIRPUT HIGABLE AL9A o

OUTRYT ENB (RLY)| ALZA 12 (FEED=THRQUGH)
DUTPUT ERNB (RLY )| ALZA =12

OMIPUT gHB (RLY) ALBA 16

OVEN TEMP (K ARy = 1

NDVEN TEMP (OX ALGB =22

PLRIUD DIUABLLE ALOGE = 6

PERIUD DJGARLE A20A = 6
P SE AlBH « 2 COAX
~pPULSE ALA 12 LOAX

PULSE QuUIpUS ALBA 14 CDOAX

PULSE oQuipuUTr Fp LOAX
~RLLUAD AlOHB i
-RELUAD A22A 2
~RY1 AL6A 21 (FECD=THROUGH)
-RY 1 31SA 18 (LRST)

SFS ALGH 9

$F S AL7A 5

STS (RELAY) AlL7A 14 (FEED=THROUGH)
§TS (RELAY) AL7A =19
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Model 5359A

Service

Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals D’g‘ssfﬁ]r:tt?g;s Comments
MAIN MUTHER BOARD| SFS (RELAY) ALBA =12
fA2)
SINGLE CYCLE ENB|ALGA 1
SINGLE LYLLE ENBIA22B 1
SPe A1G6B 10
SP- AL7A = 6
SPe (RELAY) AL7A 11 (FLEN=THRQUGH)
SP= (RELAY) AL7A =i}
$P= (RELAY) A18A 12
SPARE | AL6A 15 UNUSED
SFARE | Busa 12 UNUSED
SFARE 2 ALGA 203 UNUSED
SPARE 2 BHUSA 17 UNHSED
SPARE 3 ALBA = 5 UNUSED
SFPARE 3 BUSA = 2 UNUSED
SPARE 1 BUSH = 9 10 A9 AND Al®@ UNLY
SPARE 8§ BUISH 9 10 A9 AND ALy ONLY
SFARE 6 GUsSHB =14 TO A9 AND A17% UNLY
SFARE 7 BUSH 10 T0O A9 AND Al™ ONLY
START A22Y8 = 2 LOAX
START A23A 2 LOAX
«START PREC ALG = 8
=START PREL AL9A = 1
SHART PRUBL ALAA 12 LoAX
START PROBE RP ) LOAX
=S1ART TRIG AL6B = 2
=START TRIG A21A 4
«START TRIG A22A { (FED=THRQUGH)
STOP PRUBE A19A 9 LOAX
$TOP PROUBE RP £ LnAX
SYRQ A1BA 18 MICRNSTRIP
SYNC A20A -18 MICROSTRIP
SYNL DELAY FuB ALOH 3
SYNL DELAY tiiB A20A 6
SYNL DELAY EHB | A22A = 5




Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A

Service

Assembly

Descriptions Signals Destinations Comments
MAIN MUTHER sYHlL oUrput ALBA 2 & COAX
HUARL (AD) SYHE oUTPUT FP COAX

IRIG A Al1BA 6 & MILROSTRIP
TRIG A AIOA - § MICRNSTRIP
TRIG B AL8A 1y & MICRDSTRIP
THIG R ALCA = 7 MICRUSTRIP
~fRIG HOLLOFY AZ22A 11 ]
«[RIG HOLOOFE AZSA 6

TRIG LEVEL = BUI[ARAA = &

TRIG LEVEL -~ BOI I 6

TRIG LEVEL = FAP[A2ZA =

TRIG LEVEL = TAP]JY 5 &

TRIG LEVEL = TUP[AZBA = 2 &

TRIG LEVEL = Tukl Jt 4

IRIG SILOPE + ALGHE 5

JRIG LLOPE + A2OA - 5

IRL AL7ZA (7 &

THL AL7A =17 X (FEED=THROUGH)
1RL ALBA =16

vLo A2J3A i1 k

veo A21H 1

yLo (UNNSED) A248 - | NO CONNFECTION
-y MA ALGA 5
~yMA BISA 2 (LVMA)

Vil AL78 12 *

Vit AL783 =32 k

IND ALBH 12

Vot A18B =12

Voe AL7H O »

Vuze AlL78 = § Iy

VS22 A18B 9

Vi3 A17HB 6 =

vS3 ALl7B = O ”

N AL8B = 5

«WiLTH CLUCK ALGI3 = 3 &
«WILTH CLOCK A22AN = 4

END OF LIST
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wmodael 2329/
Service

Figure 8-3. Assembly Signal Distribution

Descriptions Signals Dﬁ':tsi?\r:tti)g\s Comments
PWR SUP MOTHER BD 18 MHZ = AZ AL & LOAX
1¢ MHZ - TB AL & LOAX
EX] STH SW AU * JUMPLR WIRE
v MHZ & CLK | AGY ! of
OVEN TEMP UK Ay = 1 k
15 V AD1Y 2 *
-lh V AR = 2 *
5,2 V ABY 3 *
5,2 V ABYL = 3 *
GND Ad1 4 *
GND AUt = A4 *
5 V AG L 5 A
+5 V AL = 5 *
+15 V AGY 6 k
+15 V APf = 6 *
PROCESSUR I/F séNGL[ LYCLLE AL1GA 1 Y
MR
OFFSET ALBA = | &
CYLLE CUMPLETYH AL1GA 2
AMPLITUDE ALGA = 2 *
AUTU ZERU ALGA 3 ke
M2 ALGA A
LUGIC RETURN ALGA = A
-yMA A1GA 5
SPARE ALGA = 5 UNUSED
-{j ALGA 6 (LLSE)
Al ALGA - 6
o)} AL16A 7
~Ad ALGA - 7
-2 AL6A 8
“A2 ALGA = B
-3 ALGA 9
-4 ALBA 10
Y. ALGA =10
-0 AlGA 11
-AS ALGA =11
L) ALGA 12
«Al ALDA =12
-[37 At6A 13 (M38)
-A7 ALOA =13
a(R/WY) ALGA 14
=AB ALGA =14
SPARE 1 AL6A 15 UNUSED
“AY ALGA =15 X (FEED=THROUECH)
- 0 ALCA  1C X (FEED=THRNOUGH)
~AJVi ALGA =16 X (FECL=THRUUGH)
alM] ALOGA 17 X (FLEDeTHROUGH)
Al ALGA =17 X  (FECD=THRQUUGH)
HR N AL6EA 18 X (FEED=THRQUCH)
ALGA =18 X  (FEED=THRQUGH)




Table 8-3. Assembly Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals Désstsi?wr:tti)l)yns Comments
e xaCORlNED kR HEN AL6A 19 UNUSLD
Al ALGA =19
SPARE 2 ALGA 21 X (FEED=THROUGH)
~A14 ALGA =20 X (FEED=THRQUGH)
«RGT ALOA 21 *
“ALD ALGA =21 b
EVT NEG EDCE | ALGA 22
EMR
=~ ULK ALOBA =22 *
f 4
-RELUAD ALGH | k
CVENT ENB ALGB - | *
-GLLAY CLUCK ALGH 2 k
~START TRIG ALOEB =~ 2 &
SYHU DELAY EnBL ALGB 3 .
=WIDTH CLUCK AlGB = 3 &
INT ENB ALGH 4 Kk khkhhrhk
EXVT ENB AlOB - 4
TRIG SLOPE + AlLGH 5 x
~MARUAL VRILG ALGH -« © &
~BALANCED ALGH 6
PERIUD LISAULE ALGH = 6 *
ENEB CALL REF ALGH 7 >
OQUIRPUT DISABLYH ALGH = 7 *
~BALANCE PRLC AL6ENR 8 &
-START PREC ALOE = 8 k
sFS ALGH 9 *
A<B Al6E = 9
5P = ALGH LY &
LULY FiIx ALGH =10 &
Lour ALGH 11t *
HLG AICH =114 *
«-0U1 OF 1 ,0LK Al 12
NFFSET QFF ALGY =12 &
~ANALOG DELAY Al6H 13 &
=ANALUG W]lDI[H A1GU =13 k
EXT X ALGH 14 *
£EXy Y ALOR <14 &
EVIS SLOPE AL6GH 15
NEG SW
ENB PRUOBES SW| AIGH =15
415V AlGH 16
+15 VY AlGB =16
-3 V ALGB 17
=iD V ALOE =17
+5 V Al6B 18
+5 VvV AIGH =18
GND AL68 19 +5 V RETURN
GND Al6B «19Q +5 V RETURN
wH,2 V AitoB 24
5,2 V ALGE =24
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Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Dﬁﬁﬁi?ﬁgﬁs Comments
QUTPUT GND Al1BA 1
LMD AlBA = 1
SYNC oUTPN ALBA 2 k LoAaX
GNU AlBA = 2
GNU Al8A 3
LND AlBA = 3
LND A18BA 4
GNL ALBA =~ 4
LGND A18A 5
GND AlBA = §
TRIG A ALBA 6 & MICROSTRIP
GND AIBA - 6
GHND Al18A 7
GNb ALIBA =~ 7
NLG - ELL ALBA 8
NURM « (L ALBA = 8B
GND AL8A 9
GND AL8BA = 9
TRIG B ALBA 11 * M{CROSTRIP
GND ALRA =14 )
GND ALBA 11
GND ALBA <11
SPe (RELAY) ALBA 12
5F5 (RELAY) ALBA =412
GND ALBA 13
GNU ALBA =13
PULSE OuUiPUT AlBA 14 k LOAX
GND ALBA =14
GNU A18A {5
GNUY ALBA =195
DUIPUTENBCRLY) At8A 16
TRL ALBA =16
GND AL8A 17
GND ALBA =17
SYNL Al8A |8 MICROSTRIP
LMD AIBA =18
GND AL8Y {
LGN Al8H - |
GND A18H8 2
~PULGE Al - 2 COAX
LND AL18Y 3
GND AL8H8 = 3
JUFF AlL8Y 4
[UFF ALBB - 4
V52 Al18Y 5
Vol Al8B = §
LTURIVE A18H 7
IDRIVL AlBY = 7
1AMPL, Al1BE 9
1AMPL, Al8Y -« @
Vit A8 {2




Table 8-3. Assembly Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals D'::tsi?\?tti):)yns Comments

GND AL6H 21
GND ALGH =21
£X1 STD SW ALGB 22

sharankehabbhiarar | NVEN TEMP UK ALGE =22

QUTPUT CONTROL AMPL POT « TUP | Ag7A 1 .
AMPLITUDE AL7A = |}
OFFSETY AL7A 2
AMPL POY « UBUT | Aq7A =~ 2 *
OFFSET PUT=ByY| A17A 3 4
OFFSET PUT=TQP| AL7A = 3 *
NEC AL7A A
OFFSEY OFF AL7A = 4
$FS AL7A 5
LOMP AL7A = 5
OUIPUT DIGABLE | A17A 6
SP= ALZA -~ G
MEG « ECL AL7A 8 X (FEED=THRQUGH)
NEG -« ECL AlL7A =~ 8 *
HURM e FCH, AL7A 9 X (FEED=THROUGH)
HURM « ECL Al7A = 9 k
SFS (RELAY) AL7A 10U X (FEED=THRQUGH)
sFS (RELAY) AL7A =10 &
SP= (RELAY) AL7A 1t X (FEED«THRQUGH)
$P= (RELAY) AL7A =11 *
WHIPHTENBCRLY) | A17A 12 X  (FEED«THRQUGH)
DUTPUT ENBCRLY) | A17A =12 x
THL AL7A 17 *
TRL ALTA =17 X (FEED=THROUGH)
IUFF AL71 4 *
1UFF AL718 = 4 x
vSe AL7U 5 *
Vo2 AL71 = 5 *
VD Al7YH 6 k
Vi3 AL7H = 6 'Y
{URIVE AL7H 7 k
LURIVE AL7H -« 7 »
[AMPL AL78 9 »
LAHPL Al7H = O *
Vi1 AL7H 12 k
Vil AL7B =12 x
15 Vv AL7B 13
+15 V AL7H =13
=15V AL7B 14
=15V AL71 =14
+5 V AL78 15
+H Vv AL78 =15
LGN AL7H3 16 X¥5Y RIN(FEED=THROUGH)
GND AL783 =16 X ¢35V RIN(FECD=THROUGH)
«5,2 V AL7B 17
5.2 V AL78 =17
GMND Al/8 18
GNU ALl78 =18

8-23



Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Destingtions Comments
arkkxCONMTIIUE DR a s | VS ALBR =12
$15 v A18B 13
SE ALBB =13
-15 V ALBH 14
.15V A1BB =14
+5 V A18B 15
+5 V ALRB =15
GND ALBB 16 | X#SV RTU(FERD=THROUGH)
CHND ALBH =16 | X#S5VRIN(FFED=THROUGH)
5,0 V Aten 17
=5,2 V ALRH =17
GND ALBR 1B
GNL ALBE =18
AUTU 7ERU ENis CAL REF ALOA |
~START PRFC A1GA = |
QUTPLT pIGABLE  A10A )
~BALANCE PREL ALOA = 2
“BALANCELDL Al19A 3 k
A<B ALOA = 3 *
INT TRIG AL1GA 4 *
DIGABLE
GNU ALOA = 4
GND AL9A 5
TRIG A ALOA = § MICROSTRIP
«]N] ENB «=FCL[ A19A 6
GNL ALOA = 6
GNU ALOA 7
IRIG R ALOA = 7 M{CRNSTRIP
GND AL9A 8
GND A1OA - 8
510”7 PROBE ALOA o LOAX
GND ALOA = 9
GND AL9A 10
GNU AL19A =14
GND A19A 11
GND ALOA =11
START PRUBL AL1OA 12 LOAX
GND ALOA =12
GND AL19A 13
GND ALIOA =13
CAL TRIG A19A 14 * MICRNSTRIP
GND ALOA =14
LGNU AL9A 15
GND A19A =15
CAL TRIG AL9A 16 *
L1SABLE
AUTU ZERU ALOA =17
GND Al9A 18 X (FEED=-THRQUGH)
GND A19A =18 X (FEED=THROUGH)




Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Dﬁ:&?{;‘gms Comments

GNU Al9B

GNUL Al9B

1@ MHZ « AZ Al198 LOAX

GND AL oM

GNU ALSH

NL Ai198

+15 Vv AL9B

4§55 Vv AL19H

-5 V ALoB

=15V AL19B

+5 V ALOH

+5 Vv A9

GND ALOB +5 V RETURM

GLND ALIB +5 V RETURN

wHe2 V ALGB

5,2 V A19H

GND ALOH

GNU A19B

EXT IRIG INPUL A2UA COoAX

TRIG LEVEL =8ByT A2QA *

LNL A22A

TRIG LEVEL «TQP A22A .
-MANUAL TRIGC A22A

TRIG LEVEL =TAP A22A

INT ENB A20A

INT TRIG DIGABLE A2UA

EXT ENB A20A

TRIG GLUPE + A22A

SYNL DELAY ENB A20A

PLRIUD DISABLE A20A
=INT ENB == LCL AQUA e

GND A2QA

GND A20A
«INT TRIG A22A MECROSTRIP
GNL A271A X (FEED=THROUGH)
GNU A2AA X (FLED=THROUGH)
CAalL TRIG ARCA MICROSTRIP
GHO A23A

GNU A20A

LND A2AA X (FEED«THROUGH)
CAL TRIG DISABLE A2BA

DELAYED SYNC A20A MICROSTRIP
GND A20A X (FEED=THRUUGH)
GNU A22A X (FEED=THRQUGH)
SYNL A2BA * MICRNDSTRIP
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Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Déstsi?'\?t?l)yns Comments

GND A2448 1

GND A208 = |

LND A2018 2 X (FEED=THRQUGH)
START A28 = 2 h LOAX

GND A2¢H 3

GND A208 = 3
«ANALUG DELAY A28 12 X (FLED=THRUUGH)
~ANALOG DELAY A22B =12 X (FEED=THROUGH)
+15 vV A2d8 {3

415 V A228 =13

-]lDH V A20H 14

-]O V A208 =14

+5 V A28B 1§

+5 Vv A28 =15

OGN A228 16 X¥5Y RINCFECD=THROUGH)
GNU A28 =106 X455V RITN(FEED=THROUGH)
5,2 V A22B 17

5,2 V A221B «17

GND A28 18

GNU A2013 =10

ANALOG TIMIMG GND A21A 1

EVENTS IN A21A = 1 LOAX

GND CUNUSED) A21A 2 NO CONNECTION
EVENTS POt = TopP| A21A = 2

EVENTS pUT = BoT| A21A < 3
=S1TART TRIG A21A A

EVENTSG PUT = TAP| A21A = 4

GND A21A 7

GNU A21A = 7

EVENTS (LUCK A21A 8 MICROSTRIP
GND A2{A - B

GND A21A 1))

GND A21A = 9

GND A2LA 114

FUGE 2 gU) A21A =11 LOAX

GND A21A 11

GNU A21A =11
«~PULSE A21A 12 LoAX

LND AZLA =12

GNL A21A 13
<IN} TRIG A21A =13 MICROSTRIP
LGNUL A21A 14

GNU A21A =14

ENUD DIGLTAL wipyt| A21A 15 MICRDSTRIP
GNY A21A =15

GND A21A 16

EUGE } QU A21A =16 LOAX

END DIGITAL DELAY| A21A 17 MICROSTRIP
GND A21A =17

GND A21A 18

LNU A21A =18




Table 8-3. Assembly Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals D‘;\ss:i?\r:tti)g\s Comments
exkaCONTINUEDN 222 | =D A21B 4 (.58
«Dh¥ A2113 = A t1.SB)
-1 A218 5
=01 A213 = 5
-p2 A218 6
-2 A21B3 = 6
-DJ A21B 7
-NJ3 A1 = 7
-4 A21H 8
DL A21B - 8
=S A21H 9
-L% A21B - 9
-6 A21B 10
=06 A21H «~11)
Y4 AZ21EB 11 {MSB)
-7 A21B =11 (M58)
~ANALUG WIDTH A28 12
~ANALLOG DELAY A21l =12
15V A21B 13
+10 Y A218 =13
-15 V A21B 14
-5 V A21B =14
45 vV A218B 1S
+%5 V A21B =15
GND A21H8 16 X4#5V RIN(FELD=THROUGH)
GND A21iB =16 X*+5V RIN(FECD=THROUGH)
5,2 V A2188 17
5,2 V A21B =17
GND A21H 18
GNL A21B =18
STARTABLE PLL USC GND A23A
GND A23A - |
START A23A 2 LOAX
GND A23A = 2 (FLED=THRQUEGH)
GNL A23A 3
GND A23A = 3
GNY A23A A (FEED=THRQUGH)
184 MHZ CLULK| A23A = 4 MICROSTRIP
GND A23A 5
GNU ARP3A = 5
~TRIG HOLDOGFY A23A 6
vLQ A23A (U4
GND A23A 1t
GND A23A =i}
2@y MHZ REF A23A (2 MICROSTRIP
GND A23A =12 (FELD=THROQUGH)
GNU AD3A 13
GND A23A =13
GNP AZ3A 17
GND A23N =17
COUNT ENB A23A 18 MICROSTRIP
GND A23A =18 (FELD=THROUGH)
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TR AA Al AR

Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Dﬁ:&?{:ﬁms Comments

LULK FiY¥ A238 3

-~y A238 = 4 “EFDw S Eel’]
SLOLK A238 11 X (FEED=THRQUGH)
415 ¥ A23Y 13

+15 VvV A238 =13

-15 V A238 14

-ty Vv A238 =14

+5 V A23H 15

45 V A23B =15

LND A238 16 X+5VRIN(FECD=THROUGH)
GNU A238 =16 X+3VRTNCFECD=THRNUGH)
5.7 V A238 17

-5,2 V A238 =17

GND A238 18

GND A230 =18

DIGIVAL TiHMINL  [=START TRIG AR2A 1 X (FELD=THROUGH)

AMITU ZERUG A22A = |
~RLLOUAD A22A 2
-D# AR2A = 2 (SR NATA)
EVENT ENF A22A 3
~bLLLAY CLOULK ARZ2A = 3

EVT NCG EDGE EnB | AR2A 4
“WIDTH CLOCK A22A = A

GNL AD2A 5

SYWL DELAY EuB A22A = 5

tvy MHZ CLULK A22A 6 MICROSTRIP
LMD A22A = 6

GND A22A 7

GNU AR2A = 7

GNU A22A 8

EVENTS (LuCk A22A = 8B MICROSTRIP
GND A22A g

GND A22A = 9

GNU A22A 10

LGN A22A =113
«ITRIG HOLDOFF A22A 11 >

GND A22A 12

GNbL A22A =12

LND A22A 13

GND A22A =13

GNU A22A 14

END DIGLTAL WIDTH| A22A =14 & MICROSTRIP
GMY A22A 15

GND AR22A =15

GNU A22A 16

END DIGITAL DELAY|] A22A =16 k MICRNOSTIRIP
COUNT ENB A22A 17 MICROSTRIP
GND A22A =17

LND A22A 18

GELAYED SYNC A22A =18 k MICROSTRIP




Table 8-3. Assembly Signal Distribution (Continued)

Mode

| 5359A
Service

Descriptions

Signals

Assembly
Destinations

Comments

SINGLE (YCLL
Einy

LYCLE COMPLETE
‘UW
-D¥
+15
+15
S )
=15
+5 v
+5 V
GNU
GNL
5.2 V
«Had V
GND
LGND

< < <

A2z2H

A2213

A228
A22Y
A228
A221
A221
A228
A221
A228
A228
A228
A22H
AR21
A224
A228

1
-1
4
- 4
13

-13
14
15

=195
16

-16
17

w{/
18

XXX X »

X¥5V RINC(FECD=THROUGH)
X4+5V RIN(FEFRD=THRNUGH)

(FEED=TIHROUGH)
(FEEN~THRUUGH)
(FEEN=THROUGH)
(FEEN=THRUUGH)
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Model 5359A

Service
Table 8-3. Assembly Signal Distribution (Continued)
Descriptions Signals D@sstsi?'nr:tt?ms Comments
2Ad MHZ ML y1PLIER GND A24AA 19

GND A2AA =103

GND A24A 1t

2y MHZ REF A24A =11 | * MICROSTRIP
GND AZ4AA 12

GND A24N =12

GND A24A 13

GND A24A =13

GND A24A 14

GNOD A24A 15

GND A24A =15
~0HY OF LOCK A24AN =18 | *

vig A2418 1

VLO (UNUSED) A241 = | NO CONNECTION
GND A248 2

GND A2483 = 2

GND A248 3

CNY Az24B A

GND A24B = 4

GND A24B 7

GND A243 - 7

GNU A2A40 8 _

18 MHZ « B A24B = 8 LoAX

GND A2418 9

LND A24H -« 9

+15 VvV A248 11

+i0 V A248 =11

-15 V A248 13

=15 V A48 =13

+5 V A248 15

495 V A248 =15

GND A248 16 *S V RETURN
GND A24B =16 *5 V. RETURN
5,2 V A48 17

5,2 V A24B «{7

GND A248 18

LND A248 =18




Model 5359A

Table 8-3. Assembly Signal Distribution (Continued)

Service

Descriptions

Assembly

Signals Destinations Comments
e ‘ Ha2 B'1SA !
A9 ITHRUUGH ALD 02 (¢ RETURN sloa !
~VMA BISA 2 (LVMA)
SPARE 3 BUSA = D UNUSED
-he BUSA 3 (Log)
-AQ LHSA = 3 (LAR)
b1 BUSA 4 (.01
Al BIGA - 4 (LAL)
-h? qUSA 5 (.02)
=A2 BUSA = 5 CLA2)
=03 BUSA 6 (.03
-AJ BISA = 6 (.A3)
-D4 BUSA 7 (Lna)
~A4 BUSA = 7 t.A4)
-D% BI'SA 8 (LLG)
-AD BUSA = 8 (LAS)
-6 BUSA 9 (LN6)
=AG BUSA = 9 (1.A6)
-7 BUSA 14 (nz)
A/ BIISA =10 (LA
~(R/W1) BUSA 11 (LCR/W'))
A8 BUSA =11 (1.AB)
SFARE § BUSA 12 UNUSED
~AU BUSA =12 (1.A9)
~1rQ BUSA 13 (.1RA)
=AJG BISA =13 (LALY)
~NMI BUSA 14 G.NMT)
~Al1l BUSA =14 (LALl)
HHUN B'SA 15
~AJ2 BUSA =15 (LALZ)
HLN BILSA 16
=AY} BUSA =16 (LAL3)
SPARE 2 BUSA 17 UNUSED
-AJA BUSA =17 (LAL4)
-5 BUSA 18 CLRST)
“A15 BUSA =18 (LALY)
GNU RLE 7 10 A9 AND AL® ONLY
GHD BISH = 7 .

A I A9 AND A1# UNLY
j4 MHZ - CLE LS - 8 o AND AL? UNLY
SPARE % qsK 9 :0 AQ A ¢
. X 0 AQ AND ALl? ONLY
SPARE 4 BUSH = 9 I0 A9 AND AL@ OHNLY
SPARE 7 BSE 19 ' o
SPARE 6 BUSH =19 10 A9 AND ALD BELY
15 v AUSE 11 10 A9 AND Al@ OWLY
415 v IS =11
LU Brishs 12 Y15 V RFTURN
LAY BlSE =12 4+1% V RETURN
.15V BHIsy 13 E
-15 V RUSH =13
GLND BIUSH 14

=15 V RETURN
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Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals Dﬁ:?i?::tti)l)yns Comments
GND BUSH =14 =15% V RFETURKN
+5 V BIISH 15
+5 V B1SB =15
GND BIgH 16 +5 V RETURN
GND B1ISH =16 *¥5 V RETURN
5.2 V puss 17
«5.,2 V BHSH =17
GND BIHsy 18
GNU BI'gH =18
FRUNT PANEL PULSE OUTPUT Fp LOAX
SYHL oUTPIITY Fp LOAX
EXT TRIG INPUT Fp * LGAX
FRONT PANEL CABLE GNU J1 |
TRIG LEVEL=TOP J1 A
TRIG LEVEL=TAP J1i 5
TRIG LEVEL=BUI J1 6
OFFSET puT=IQP J1 7
AMPL POYT « TUP Ji 12
AMPL POY = Hul J1 14
OVFSET PUT=BGT Ji 16
RECAR PANEL EVENTS 1IN RP A k COAX
ELGE 1 QUYT RP [ COAX
ELDGE 2 0oUi RP L CoAaX
START PROBL RP n Y COAX
STOP PROBE RP t [ LOAX
REAR PAHEL WIRES EVENTS pPOT=TAP RpuW A » BLK/RED
EVENTS POT=BOY RPW B BLK/ORN
EVENTS PUT=T1(P RPu L BILK/8RN
EX1 X RPw D BILLK/VIO
EV1S SLOPE NEG RP# r & BRM/ZYEL
SW * BRN/GRN
ENB PROBES OW RPW F BLK/GRY
EX1T Y RPW G




Model 5359A

8-32. LOGIC SYMBOLS

8-33. Logic symbols used in this manual conform to the American National Standard ANSI
Y32.14-1973 (IEEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following
paragraphs logic symbols are described.

8-34. Logic Concepts

8-35. The binary numbers 1 and @ are used in pure logic where 1 represents true, yes, or active
and @ represents false, no or inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B), but these can be generalized to apply to more than two inputs.

AND Y is true if and only if A is true and B is OR Y is true if and only if A is true or B is
true (or more generally, if all inputs true (or more generally, if one or more
are true). inputs(s) is (are) true).

Y=1if and only if A=1 and B=1 Y=1 if and only if A=1 or B=1
Y=AeB Y=A+B
EQUIVALENT EQUIVALENT

TRUTH TABLE SYMBOLS TRUTH TABLE SYMBOLS

A 8 Y A i & v A B Y A_A' 21 v

11| 68— 'BERE —

1 0 0 1 0 1

0 1 0 0 1 1

o oo :_ & p— o olo :_*‘ 21—

8-36. Negation

8-37. In logic symbology, the presence of the negation indication symbol © provides for the
representation of logic function inputs and outputs in terms independent of their physical
values, the @-state of the input or output being the 1-state of the symbol referred to by the symbol

description.
EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4
A—r7 A—Y
B D’Z A—d@—z 21 Zz i 32
— B—q 8—¢ 8—Q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE
A B 2 A B 2 A B8 z A ) z
1 1 o} 1 1 ] 1 1 0 1 1 0
1 0 1 1 0 1 1 0 0 1 0 0
4] 1 1 0 1 1 0 1 0 0 1 0
0 0o 1 o 0 1 0 0 1 0 0 1
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is true if A and B are not both
true. Z=AB or Z=AB. This is frequently referred to an NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z = A +B. Note that this truth table
is identical to that of Example 1. The logic equation is merely a De Morgan’s transform-
ation of the equations in Example 1. The symbols are equivalent.

EXAMPLE3 Z=A+BorZ=A+Band,

EXAMPLE 4 Z = A e B, also share common truth table and are equivalent transformations of each
other. The NOT OR form (Example 3} is frequently referred to as NOR.

NOTE

In this manual the logic negation symbol is NOT used.
8-38. Logic Implementation and Polarity Indication

8-39. Devices that can perform the basic logic functions, AND and OR, are called gates. Any
device that can perform one of these functions can also be used to perform the other if the
relationship of the input and output voltage levels to the logic variables 1 and 8 is redefined
suitably.

8-40. In describing the operation of electroniclogic devices, the symbol His used to represent a
“high level”, which is a voltage within the more-positive (less-negative) of the two ranges of
voltages used to represent the binary variables. L is used to represent a “low-level”, which is a
voltage within the less-positive (more-negative} range.

8-41. A function table for a device shows (implicitly or explicitly) all the combinations of input
conditions and the resulting output conditions.

8-42. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol B> denotes that the active (one)
state of an input or output with respect to which it is attached is the low level.

NOTE

The polarity indicator symbol “IN is used in this manual.

EXAMPLE 5
Assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNCTION TABLE
A B | Y A B | Y

H H|H H H

H L L H L | H
L H | L L H | H
LoL |t Lou |

POSITIVE LOGIC

By assigning the relationship H=1, L=0 at both input and output, Device #1 can perform the
AND function and Device #2 can perform the OR function. Such a consistent assignment is
referred to as positive logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2

A_D A_J}
& v > v
[sm— 8——1' -
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NEGATIVE LOGIC

Alternatively, by assigning the relationship H=0, L=1 at both input and output, Device #1 can
perform the OR function and Device #2 can perform the AND function. Such a consistent
assignment is referred to as negative logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2
O N A—

fd v oy & "
8_51 B |

8-43. MIXED LOGIC. The use of the polarity indicator symbol { I\ ) automatically invokes a
mixed-logic convention. That is, positive logic is used at the inputs and outputs that do not have
polarity indicators, negative logic is used at the inputs and outputs that have polarity indicators.

EXAMPLE 6 EXAMPLE 7
FUNCTION TABLE FUNCTION TABLE
A B | 2 A B | 2
H H L H H L
H L | H H L L
L H | H L H L
L L | H L L H

This may be shown either of two ways:

A_B
BAB—Z

This may be shown either of two ways:

T - I

Note the equivalence of these symbols to ex-
amples 1 and 2 and the fact that the function
table is a positive-logic translation (H=1, L=0)
of the NAND truth table, and also note that the

Note the equivalence of these symbols to ex-
amples 3 and 4 and the fact that the function
table is a positive-logic translation (H=1, L=0)
of the NOR truth table, and also note that the

function table is the negative-logic translation
(H=0, L=1) of the NAND truth table, given in
Example 1.

function table is the negative-logic translation
(H=0, L=1) of the NOR truth table, given in
Example 3.

8-44. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( I\ ) for each negative indicator { 0) while leaving
the distinctive shapes alone. To convert from the symbology of negative logic, a polarity indi-
cation { B\ ) is substituted for each negation indicator (o) and the OR shape is substituted for
the AND shape or vice versa.

8-45. It was shown that any device that can perform OR logic can also perform AND logic and
vice versa. DeMorgan’s transformation is illustrated in Example 1 through 7. The rules of the
transformation are:

1. At each input or output having a negation (o) or polarity (B indicator, delete the

indicator.

2. At each input or output not having an indicator, add a negation (o) or polarity (ON)

indicator.
3. Substitute the AND symbol D for the OR symbol Dor vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-

logic stays negative, and mixed-logic stays mixed.

Service
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8-46. The choice of symbol may be influenced by these considerations: (1) The operation being
performed may best be understood as AND or OR. (2) In a function more complex than a basic
gate, the inputs will usually be considered as inherently active high or active low (e.g., the Jand K
inputs of a J-K flip-flop are active high and active low, respectively. (3) In a chain of logic, under-
standing and the writing of logic equations are often facilitated if active-low or negated outputs
feed into active-low or negated inputs.

8-47. Other Symbols

8-48. Additional symbols are required to depict complex logic diagrams, as follows:

Fa

I

—

i

F PR

Dynamic input activated by transition from a low level to a high level. The
opposite transition has no effect at the output.

Dynamic input activated by transition from a high level to a low level. The
opposite transition has no effect at the output.

Exclusive OR function. The output will assume its indicated active level if and
only if one and only one of the two inputs assumes its indicated active level.

Inverting function. The output is low if the input is high and it is high if the input
is low. The two symbols shown are equivalent.

Noninverting function. The output is high if the input is high and it is low if the
input is low. The two symbols shown are equivalent.

OUTPUT DELAY. The output signal is effective when the input signal returns
to its opposite state.

EXTENDER. Indicates when a logic function increases (extends) the number

of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
and a reset {0) state. Outputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be opposite to the set state.

RESET. A 1 input will reset the flip-flop. A return to 0 will cause no further
effect.

SET. A 1 input will set the flip-flop. A return to 0 will cause no further action.

TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
cause no further action.
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J INPUT. Similar to the S input except if both ] and K (see below) are at 1, the
flip-flop changes state.

K INPUT. Similar to the R input (see above).

D INPUT (Data). Always dependent on another input (usually C). When the

C and D inputs are at 1, the flip-flop will be set. When the C is 1 and the D is 0,
the flip-flop will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing
relationship at outputs.

8-49. Dependency Notation “C” “G” “V” “F”

8-50. Dependency notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The
following examples use the letter “C” for control and “G” for gate. The dependent input is
labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter V is used to indicate an OR relationship between inputs or between
inputs and outputs with this letter (V). The letter F indicates a connect-disconnect relationship. If
the F (free dependency) inputs or outputs are active (1) the other usual normal conditions apply.
If one or more of the F inputs are inactive (@), the related F output is disconnected from its normal
output condition (it fioats).

G1

G1

- (@]
I>< 9':: Be

O

x
O

G1
G2
1,2X

[aXn)
N =

X1.2

The input that controls or gates other inputs is labeled with a “C” or a “G”,
followed by an identifying number. The controlled or gated input or output is
labeled with the same number. In this example, “1” is controlled by “G1.”

When the controlled or gated input or output already has a functional lable (X
is used here), that label will be prefixed or subscripted by the identifying number.

If a particular device has only one gating or control input then the identifying
number may be eliminated and the relationship shown with a subscript.

If the input or output is affected by more than one gate or controlinput, thenthe
identifying numbers of each gate or control input will appear in the prefix or
subscript, separated by commas. In this example “X” is controlied by “G1”
and “G2.”

8-37
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8-51.

8-52.

Control Blocks

A class of symbols for complex logic are called control blocks. Control blocks are used to

show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow:

RIGHT

LEFT

L]

REG

L1

G2
G3

SO

SEL

QuUTPUT
SEL

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such as a
common clear.

Shift register control block. These symbols are used with any array of flip-flop
symbols to form a shift register. An active transition at the inputs causes left
or right shifting as indicated.

Counter control block. The symbol is used with an array of flip-flops or other
circuits serving as a binary or decade counter. An active transition at the +1 or
-1 input causes the counter to increment one count upward or downward, re-
spectively. An active transition at the 1 input causes the counter to increment
one count upward or downward depending on the inputatan up/down control.

Selector control block. These symbols are used with an array of OR symbols to
provide a point of placement for selection (S) or gating (G) lines. The selection
lines enable the input designated 0, 1, ....n of each OR function by means of a
binary code where S0 is the least-significant digit. If the 1 level of these lines is
iow, polarity indicators ( bx) will be used. The gating lines have an AND relation
with the respective input of each OR function: G1 with the inputs numbered 1,
G2 with the input numbered 2, and so forth. If the enabling levels of these lines
is low, polarity indicators ( &) will be used.

Output selector control block. This symbol is used with a block symbol having
multiple outputs to form a decoder. The selection lines enable the output de-
signated 0, 1, ....n of each block by means of a binary code where SO is the least-
significant digit. If the 1 level of these lines is low, polarity indicators (&) will
be used.



Model 5359A

8-53. Complex Logic Devices

8-54. Logic elements can be combined to produce very complex devices that can perform more
difficult functions. A control block symbol can be used to simplify understanding of many com-
plex devices. Several examples of complex devices are given here.

G1
G2
SEL =
—q1
Vo= -
—1
M —
—
M -—
I
R
c
REG
L =
— o, FF -
—% fFr R
—4% fFr KT
a — m
o
b -
I P
¢ —4C3
d —R
3p C1,23
] 10 FF [
c1.2.3
—313° A
C1,2.3
—43° e
— f3p Cc123
__¥op FF

Selector control block used to simplify AND portion of a quad AND-OR select
gate. When G1 is high, the data presented at the “1” inputs will be gated
through. When G2 is high, the data presented at the “2” inputs will be gated
through.

Register control block used to illustrate a quad D-type latch. There is a com-
mon active-low reset (R), and a common edge-triggered control input (C).
Since there is only one dependency relationship, the controlling input is not
numbered and the controlled functions (D) are subscripted with a C.

Shift register control block used to show common inputs to a bidirectional
shift register. Notice that ““—m” means shift the contents of the right or down
by “m” units. And “—~m’ means shift the contents to the left or up by “m” units.
Note: If m=1, it may be omitted. Inputs “a” and “b” are each single IC pins that
have two functions. Input “a”’ enables one of the inputs to the top D-type flip-
flop (1D), and also shifts the register contents down one unit. Input “‘b”” enables
one of the inputs to the bottom flip-flop (2D), and also shifts the register con-
tents up on unit. Input “c” loads all four flip-flops in parallel (3D). Input “d”
is a common reset. The output delay indicator is used because these are master-
slave flip-flops.
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X ¥ 1 12
9+ G2
sk 13
o —+-aG3
9 7
———=1pc
10
DATA bc
INPUTS 1 2
,,,,, Hoc .
ENLLY oy 3
_J 10 CNTR H
COUNT 14
INPUT P> 12an
> 1.3,4,1
L N GE
crock _ ! .
INPUT
G4
5
COUNT
OIRECTION I 63
oz
COUNT o
ENABLE Gl

2

2 G3
SELECT o
LINES 14

INHIBIT

1
3
‘ 7 : B
DATA l

~

5

o = N @

6

15
INHIBIT 1
_ 13

12

11
I __ 1o

DATA -

o - N W

:

s
]

AN
AQ0

-
N

I

D= N &

|

MEM
XXX

G - P—
7
6
5
4
3
N2
1
.

AG -
AG -

AG -

AG -
AG -
AG -
AG -

> ¢

Bidirectional Modulus 10 Counter control block used to show parallel data inputs
and borrow/carry outputs. Data is entered at pins 9, 10, 1, and 15 when the C
input is active (pin 11 LOW). IFF G1 and G4 are active (pin 11 HIGH and pin
4 LOW), then counting action is enabled. G3 (pin 5 HIGH) enables the decre-
menting count action and borrow output. The counting action (incrementing or
decrementng by one) when enabled by the applicable gating inputs, takes
place on the LOW to HIGH transition of the input to pin 14. In addition, G5
{pin 14 LOW) enables the associated carry or borrow output on pin 13. The
common output block at the top of the symbol indicates that the BCD outputs
are decoded (X—Y) into 0 and 9. These are further ORed together and two out-
puts made available. The output on pin 12 is HIGH when either a borrow or
carry is present and enabled. Similarly, the output on pin 13 is LOW IFF it is
enabled by G5 (pin 14 LOW). At minimum count, all flip-flop outputs will be
LOW. With the BCD code, only pin 7 (bit weighting of 8) and pin 3 (bitweighting
of 1) will be HIGH for the maximum count condition. The action of the counter
is not defined for conditions in which data entered has a value in excess of
the BCD maximum of 9.

NOTE

The counter common control block is placed at the
bottom, just below the bit with the lowest arithmetic power.

Multiplexer control block used to show dual 4 input multiplexer with common
select lines. Input stages on pins 2 and 14 are decoded (X—Y) according to their
weighting modifiers to form AND gates (GO through G3) in the common control
block. The data inputs have numeric modifiers to indicate the specific gate
which must be active for that input to be selected. The output on pin 7 will be
HIGH IFF the selected input is HI and the inhibit input on pin 1 is LOW.
Similarly, the output on pin 9 will be HIGH IFF the selected input is HIGH and
and the inhibit input on pin 15 is LOW. If an inhibit input {(pin 1 or 15} is HIGH,
the corresponding output (pin 7 or 9) will be LOW regardless of the state of the
selected input. The X—Y symbol is the coder (converter, translator) general
symbol.

Read Only Memory (ROM) with 32 addresses. Address selection is determined
by the five upper inputs which are decoded into 32 possible addresses (A00
through A31) corresponding to the weighting modifiers at the inputs. Input
modifier G (pin 15) gates the outputs. Stored data will be read from the selected
memory address if G is active (LOW). The output data pins (1-7 and 9) are
active LOW. The “—” indicator shows the 8 outputs are capable of supplying
LOW outputs only. A HIGH output is usually supplied by a resistor to a “HIGH”
voltage.

Dual D-Type Flip-Flop. The dual D-type Flip-Flop consists of two independent
D-type flip-flops. The information present at the data (D) input is transferred
to the active-high and active-low outputs on a low-to-high transition of the clock
(C) input. The data input is then locked out and the outputs do not change again
until the next low-to-high transition of the clock input. The set (S) and reset (R)
inputs override all other input conditions: when (S) is low, the active-high out-
put is forced high; when reset (R) is low, the active-high output is forced low.
Although normally the active-low output is the complement of the active-high
output, simultaneous low inputs at the set and reset will force both the active-
low and active-high outputs to go high at the same time on some D-type flip-
flops. This condition will exist only for the length of time that both set and
reset inputs are held low. The flip-flop will return to some indeterminate state
when both the set and reset inputs are returned to the high state.
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8-55. BLOCK DIAGRAM THEORY

8-56. Introduction

8-57. Digital Time Synthesis refers to the ability to select and manipulate the time difference
between a trigger pulse and an output pulse. The 5359A Time Synthesizer generates pulses with
precisely set delays and widths after the arrival of an external trigger pulse. Additionally, output
pulse trains or bursts may be triggered internally. To insure and maintain maximum accuracy, an
auto-calibration routine is provided. This routine automatically measures and compensates for
differences in internal delays, temperature or aging effects in components or, with 5363A Time
Interval Probes, cable lengths in a particular application.

8-58. A phase-locked startable oscillator allows the 5359A to commence digital time synthesisin
synchronism with a randomly occurring external pulse. The output pulse delay and width are
referenced to the sync out pulse. The time relationship between the external trigger pulse and
the sync out pulse is always fixed. This technique allows extremely stable, low jitter time delays
from 160 ms down to # ns.

8-59. A microprocessor based controller monitors and directs the overall instrument operation.
The following paragraphs reference the simplified block diagram Figure 8-2, and describe the
basic technique of digital time synthesis.

8-60. Simplified Block Description

8-61. The 5359A Time Synthesizer develops an output pulse by presetting two identical parallel
delay channels with delay and width parameters. A common clock drives both delay channels,
whose outputs then set and reset a flip-flop generating the output pulse. The simplified block
diagram in Figure 8-2 illustrates the functional relationship of the following sections:

Startable PLL Oscillator
Digital Delays

Analog Delays

Output Flip-Flop
Digital Sync Delay
Auto Calibrate

o a0 o

» SYNC
\/ OUTPUT

PRESET

DIGITAL
SYNC DELAY

f

e DE LAY CHANN E | e,
- ANALOG -

> » OUTPUT
EXT DIGITAL DELAY DELAY s Q —(>

TRIG
T ]

W STARTABLE
TRIG veo
AUTO
ANALOG
DIGITAL DELAY NAL! CALIBRATE

s W D TH CHANNE | s

CAL TRIG

EVENTS COUNT/EXT
MICROPROCESSOR POWER SUPPLY HB-18 TIMING

CONTROL INTERFACE COMPENSATION

Figure 8-2. Simplified Block Diagram
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8-62. The startable oscillator is a phase-locked triggered oscillator, producing bursts of = 100
MHz clock pulses which start in-phase with the sync out. The frequency is locked to the internal
crystal, while maintaining the phase relationship with the external trigger. This clock drives both
delay channels and the digital sync delay.

8-63. There are two identical delay channels, one for pulse delay and one for pulse width. Each
delay channel consists of a digital delay assembly and an analog delay assembly. Digital delay is
accomplished by clocking a down-counter, preset to some number of clock periods equal to the
desired delay (less a correction factor to be discussed later). The down-counters are presettable
from 1 to 16777215 counts. Counting the 100 MHz clock, the down-counters can be preset to
provide any desired delay from 10 ns to >160 ms in steps of =10 ns.

8-64. Analog Delay assemblies are added to extend the selectable delay resolution beyond the
10 ns limitation imposed by the 100 MHz clock. Analog delay is accomplished by comparing a
generated ramp voltage to a selectable DC level. The DC level is derived from DAC’s which are
controlled by the microprocessor. The pointin time where the ramp crosses the level represents
the end of the delay. Varying the DC level in calibrated steps produces predictable incremental
changes in the amount of delay. This analog delay interpolation scheme provides aselectable de-
lay from @ to 10 ns, in =50 ps steps. Each delay channel, combining digital and analog delays,
produces an overall delay, selectable from @ ns to >160 ms in =50 ps steps.

8-65. The delay channels drive the output flip-flop, which generates the output pulse. The end
of the programmed delay in the pulse delay channel sets the output flip-flop, producing the
leading edge of the output pulse. The pulse width channel is preset with the sum of the selected
pulse delay and pulse width (less a correction factor to be discussed later). This insures that the
reset of the output flip-flop, which produces the trailing edge of the output pulse, always occurs
second.

8-66. The digital sync delay produces the fixed insertion delay between the external trigger
and the sync out pulse when in the Preset (normal) position. The Auto position provides a
method of selecting either a long (digital delay) or short insertion delay (when the specified
pulse delay is greater than 100 ns).

8-67. The Auto-Calibrate assembly provides a method of measuring and compensating for the
fixed propagation delays and offsets present within the various amplifiers and timing circuits. This
insures instrument accuracy that is independent of temperature, aging, or amplitude ofthe out-
put signal. The auto-calibrate cycle is performed during power-up, and can be repeated at any
time via a front panel key (CAL) or via the HP-1B. The calibration routine, although independent
of programmed parameters of delay and width, does reference the mid-point of the output
pulse. To maintain maximum instrument accuracy, the auto-calibrate cycle should be initiated
whenever the output pulse amplitude or offset is changed.

8-68. Typical Instrument Operation
8-69. On power-up, the microprocessor checks the ROM’s, RAM’s, lights the front panel

indicators and all segments of all readouts. It then performs the auto-calibrate cycle, and presets
the following operating conditions:

MODE ... .. e i Frequency/Period
WIDTH .. e 100.00 ns
PERIOD .. i e e 1.00 us
FREQUENCY ... . i i 1.00 MHz

STEPS SIZES ... ...t 1.00 ns/1.00000000 kHz
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8-70. The settings of the front panel controls determine the polarity, amplitude, and offset of
the output pulse. The generation of an output pulse begins with the arrival of an internal trigger.
The internal trigger starts the 100 MHz triggered phase-locked oscillator and enables both delay
channels. The digital delay assemblies for both delay and pulse width channels, and the digital
sync delay now begin counting down the 10 ns periods of the clock. The auto-calibrate routine
has previously measured and stored the various internal delay constants, including the sync out
insertion delay. Compensation for all the stored constants is calculated in the microprocessor
and reflected in the final number that is preset into the delay channels. (A detailed discussion of
these routines follows.) When the digital delay count in the pulse delay channel reaches zero, the
analog delay is triggered. The digital delay counter is also automatically reset with the preset
number. When the analog delay times out, a comparator sets the output flip-flop and produces
the leading edge of the output pulse. The pulse width channel, in the same manner, counts down
a delay equal to the sum of the pulse delay and width. The puise width channel output resets the
flip-flop, producing the trailing edge of the output pulse. The microprocessor performs all
calculations, enters, stores, and transfers data and in general, monitors the instrument operation.
Once parameters are determined and preset, the microprocessor then assumes a passive role,
basically idling while monitoring for error conditions or new keyboard selections.

8-71. Determination of Digital Delays

8-72. The output pulse is created by the two delay channels which are preset with the following
four variables:

Dp = number preset in digital delay
Pulse Delay Channel
AD = number preset in analog delay

Dw = number preset in digital delay
Pulse Width Channel
Aw = number preset in analog delay

The following factors are used in the determination of the four delay variables:

<Delay> = delay as specified on front panel or via the HP-IB
User Selections <Width> = width as specified on front panel or via the HP-IB
<Period> = period as specified on front panel or via the HP-IB

Cp = delay constant for normal (PRESET) insertion delay
Cps = delay constant for short (AUTO) insertion delay
Cw = width constant

Cp = period constant

Sp = measured analog step-size for delay channel

Sw = measured analog step-size for width channel

Measured by the Cali-
bration routine

P = period of the = 100 MHz clock = 10.078125 ns

8-73. The actual numbers preset into the four delay assemblies are derived using the following
equations:

For externally triggered modes, where Delay and Width are specified:

DD = lnteger Of [_<D—e|ay_>Pi-_(.:._D}
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Ap = [_w' - (Do) (P)
P
Sp
Dw = Integer of <Delay> + CDP+ <Width> + Cw
— [<De|ay> + Cp + <Width> + Cw - (Dw) (P)
Aw = .
Sw
NOTE

Replace Cp with Cps in above equations when a shortinsertion delay
(AUTO with delay >100 ns) is specified.

For internally triggered modes, where Period (Frequency) and Width are specified:

<Period> + Cp

Dw = Integer of 5

Aw = [<Period>P+ Cp] - (Dw (P)

<Period> + Cp - (<Width> + Cw)

Dp = Integer of P

<Period> + Cp - (<Width> + Cw)
P

AD=‘

Sp

8-74. These equations are an integral part of the instrument’s firmware, permanently stored in
ROM. The various applicable factors are selected or measured and stored in RAM. Itis possible to
recall and display the Delay, Width, and Period factors via the front panel keys. In addition, the six
factors determined by calibrate routine may also be recalled and displayed through a procedure
described in Section V, A19/A21 Adjustments, Step 10. All four delay variables (Dp, Ap, Dw, and
Aw) are recalculated each time any new entry is keyed in. The six factors measured by the cali-
brate routine, however, (Cp, Cbs, Cw, Cp, Sp, and Sw) remain constant until the calibration cycle
is repeated. The four delay variables, once preset into the delay channels, remain unchanged,
automatically resetting themselves after each output, until new parameters are entered.

8-75. Auto-Calibrate Routine

8-76. To insure the most accurate delays possible, a calibration routine is provided which
“remeasures” the actual values of the six internal constants Cp, Cps, Cw, Cp, Sp, and Sw used in
the delay equations. The calibration routine starts by determining the step size of the analog
delay circuits (Sw and Sp) and measuring the fixed delays associated with the overall delay
channels (Cp and Cw). In addition, the insertion delay from the external trigger to sync out can
assume either of two values (in AUTO) requiring an additional constant (Cps) relating to the
alternate arrangement. Finally, during internally triggered modes, the end of the second delay
channel (width) automatically retriggers the instrument. This configuration allows the first delay
channel (delay) to control the width, and the second delay channel (width) to set the period of
the output signal. An additional constant (Cp) must be determined, representing the fixed delays
within the configured period loop.



8-77. Part of the calibration routine also includes a “balance” operation, in which the pre-
cedence/coincidence detector that measures the various constants is calibrated. Although the
calibration routine is primarily intended to compensate for very slight variations in the instru-
ment’s internal delays, an additional benefit is the ability to extend the points of calibration out-
side the instrument. External Timing compensation can be included in the calibration by using
the HP 5363 Time Interval Probes. The probes detect the sync output and main output to actual
points of interest and extend the calibration beyond the front panel BNC'’s.

8-78. The auto-calibration circuit measures the required constants by injecting signals into the
timing path which follow precisely the same path followed by signals generated during actual
operation, and by providing a coincidence detector to compare the timing relationships of the
output signals and internal references. The calibration “sequence of events” is independent of
any programmed parameters; however, the measurements are referenced to the nominal 50%
point of the output signal, as set by the front panel amplitude and offset controls, or from the HP-
IB.

8-79. Assembly Block Theory

8-80. The following paragraphs reference the Overall Block Diagram, Figure 8-8, and provide
the theory of operation on a block level for each individual assembly. The sequence is intended
to follow the basic signal path as well as group interacting functional assemblies together.

8-81. A20 Trigger Amplifier Assembly

8-82. The trigger amplifier assembly performs the gating required to route either the EXT TRIG,
the INT TRIG, or the CAL TRIG signals as START, to the (A23) Startable PLL Oscillator Assembly, as
determined by the instrument mode of operation. Front panel controls or the HP-IB direct the
assemblies selection of Slope and Trigger Level for the EXT TRIGGER signal, as well and MANUAL
TRIGGER. The selection of either short or long insertion delay ffor the Sync Output pulse is ac-
complished by gating either the DELAYED SYNC or EXT TRIG out of the assemby as SYNC.

8-83. A23 Startable PLL Oscillator

8-84. The A23 assembly generates three basic signals: COUNT ENABLE, which enables both
Digital Delay on A22; a “burst” or =100 MHz CLOCK pulses, which drive the delay channels; and
VCO, which is used on A23 and routed to A24 for the Out-of-Lock detector.

8-85. The Startable Oscillator is the heart of the assembly operation. It oscillates at a frequency
of 198.44961 MHz, as controlled by the VCO tuning voltage, and phase-locked to the 200 MHz
reference by a ratio of 129 : 128. Its oscillations can be stopped, and then restarted in sync with the
start pulse, with the phase-locked-loop “resetting” to the new phase relationship.

8-86. The START signal enters the board triggering two one-shot delay generators. The oscil-
lations of the Startable Oscillator are momentarily inhibited for approximately 10 ns (as deter-
mined by the fixed delay of the one shots), after which, oscillations are “restarted” in-phase with
the trailing edge of the one-shot output. The output of a second one-shot, with a longer delay
(approximately 35 ns), sets the Holdoff flip-flop, disables the Phase Detector, resets the +128
SCALER and outputs a COUNT ENABLE signal to the digital delays on A22. The Phase Detector
remains disabled until the signal from the startable oscillator and the 200 MHz reference are
coincident. At this time, the mixer will clock the coincidence flip-flop, enabling the Phase
Detector, allowing the +128 SCALER to start counting. Since the SCALER has been adjusted in
phase to match the new MIXER output phase, phase locking will continue at the new phase
relationship. As the Startable Oscillator restarts, CLOCK pulses at 99.22481 MHz are output
through the enabled +2 flip-flop, to the Digital Delays, which were enabled by COUNT ENABLE.
The A22 Digital Timing Assembly responded to COUNT ENABLE by setting TRIG HOLD OFF low,
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which locks out any further start pulses. When the preset Delay Channels have counted down to
zero, TRIG HOLDOFF goes high, indicating the end of the cycle. This transition unlocks the one-
shot, arming the assembly for another start pulse and clocks the Holdoff Flip-Flop, which locks up
the 2 flip-flop, inhibiting any additional CLOCK pulses.

8-87. The phase detector in the Phase Locked Loop samples at a rate of approximately 1.6 MHz.
If the Startable VCO is being restarted at a rate in excess of this sampling rate, itis possible that no
sample will be taken and the loop will go out of lock, letting the VCO control voltage drift (to the
end of its range) resulting in an error in the VCO frequency. When the input data is such that this
condition may occur (i.e., input trigger >1 MHz) the processor sets the LOCK line high. A digital
sample-and-hold (on A23) responds by measuring the present VCO control voltage, duplicating
it through a DAC and then substituting this DAC voltage for the normal voltage from the phase
detector. Although the loop is now “open”, the VCO will be held at a frequency close to its
normal frequency. The open loop condition will remain until new data is presented, permitting
successful locking (during Calibrate, the loop will lock, allowing an updating of the digital
sample-and-hold signal).

8-88. The processor sets this open loop condition whenever Dw (the digital delay number for
the width channel) is less than 100. This corresponds to a period, or a delay + width, of slightly
more than 1 us. In the external trigger mode, the processor does not know the actual repetition
rate of the external trigger, but does know that the minimum time between “starts” (of the VCO)
is at least as long as the digital count down.

8-89. Although the open loop frequency is not as accurate as in the locked stated, at most, 100
periods will be counted. The affect of VCO frequency accuracy on absolute timing accuracy is
directly proportional to the number of cycles counted. This technique allows the 5359A to meet
and maintain its accuracy specifications throughout short durations (>1 us) with the phase locked
loop “open”.

8-90. In the open loop condition, the digital sample-and-hold voltage is supplied to the “Out-
of-Lock’ detector on A24. Since this voltage is close to that occurring during locked operation,
the Out-of-Lock detector does not give an out-of-lock indication.

8-91. A24 200 MHz Multiplier Assembly

8-92. The 200 MHz Multiplier Assembly takes one 10 MHz reference from the A8 reference
Oscillator Buffer board and increases it to 200 MHz. This is accomplished by two cascaded
multipliers (X5 and X4) providing a combined frequency multiplication factor of X20. The 200
MHz signal is then filtered and buffered and output as a reference to the A23 Startable PLL Oscil-
lator. In addition, a separate voltage comparator circuit monitors the VCO Tuning Voltage from
A23. If the VCO tuning voltage exceeds designed limits, an Out-of-Lock signal will be generated
and sent to the A16 Processor Interface Board, generating an Err 4 message and setting a status bit.

NOTE

The 5359A will operate and output without the A24 assembly installed,
however, this is not an accurate output. As the 200 MHz will not be
generated, the Startable VCO on A23 will run, but not locked to any
reference frequency. This condition normally results in an out-of-lock
indication which disables the output. However, the Out-of-Lock de-
tector is also located on A24, therefore, no out-of-lock signal will be
generated and the (unreferenced) output will be allowed. To insure
an accurate output, the A24 assembly must be installed.



8-93. A22 Digital Timing Assemby

8-94. The Digital Timing Assembly contains the two “Johnson” presettable down-counters,
which provide the digital delay for the Delay and Width channels, and the digital Sync Delay cir-
cuits. DELAY CLOCK and WIDTH CLOCK serially load data from D@to preset the down-counters.
COUNT ENABLE, generated on A23, enables these counters and the SYNC DELAY counter. Clock
select circuits determine whether the =100 MHz CLOCK or the Events input drive the down-
counters. After an enable and clock are received, TRIG HOLDOFF is set low, disabling further
start pulses on A23. This condition remains until both down-counters finish counting, at which
time, TRIG HOLDOFF is released. The preset delay data is automatically reloaded into the down-
counters from storage registers within the chip at the end of each cycle. The END DIGITAL DELAY
and END DIGITAL WIDTH signals, generated as each counter reaches zero, are routed to A21
Analog Timing to being the analog delays.
ity

8-95. The Sync Delay circuitisactive only when SYNC DELAY ENB (generated on A16) is present.
The COUNT ENABLE pulse initiates a fixed digital delay of approximately 80 ns, to generate
DELAYED SYNC. This signal is fed back to the A20 Trigger Amplifier board, where itis selected as
SYNC OUT. This circuit provides the (longer) fixed insertion delay used for the normal sync delay
configurations.

8-96. During single cycle operation (available only under HP-IB control) the Single Cycle Enb
line is high. In this mode, the TRIG HOLDOFF line remains low at the completion of a cycle, but
the CYCLE COMPLETE line is set high, signaling the processor that a pulse has been output.
CYCLE COMPLETE goes low, and TRIG HOLDOFF high, upon receipt of aReload and strobe from
the processor — this occurs following receipt of an “RA” (rearm) HP-IB command or the loading
of new data into the Johnson counters following receipt of new timing parameters.

8-97. A21 Analog Timing Assembly

8-98. The Analog Timing Assembly contains the two identical analog delay generators which
provide the last 10 ns of selectable delay for the Delay and Width Channels. The outputs of the
Delay Analog and Width Analog circuits combine to drive a flip-flop which generates the output
pulse. As the operation of the two analog generators is identical, only the Delay Channel Analog
Generator will be described.

8-99. The ANALOG DELAY signal clocks eight bits of parallel data from the processor bus lines
(D@ through D7), into buffer storage registers. The eight bits of data stored represent, in binary
format, the programmed delay for the analog circuitry. The eight-bit byte is fed from the registers
to a digital-to-analog converter, where it is converted to a proportional DC reference voltage.

8-100. The END DIGITAL DELAY signal from A22 triggers a ramp generator. The ramp voltage
and dc reference level feed a comparator, which switches at the point in time where the ramp
crosses the reference level. The output of the comparator resets the ramp generator and clocks
the flip-flop, producing the rising edge of the output pulse. In asimilar fashion, the Width Analog
Delay generator times out and resets the flip-flop producing the trailing edge. The comparators
also trigger the one-shots which generate the EDGE 1and EDGE 2 pules. These signals, available
on the rear panel, are auxiliary marker pulses synchronous with the rising and falling edges of the
output pulse.

8-101. An additional circuit on this board is the Events-In Trigger Amplifier. This circuit
conditions the Events-In signal with the selected Events Trigger Level, as determined on a rear
panel control, to produce the EVENTS CLOCK. This signal is output to the A22 assembly where it
is synchronized, and then made available to the Digital Delays.
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8-102. A17 Output Reference Assembly

8-103. The Output Reference Assembly accepts front panel control settings and levels and
various processor command lines, and generates the control signals for the A18 Output board.
The Amplitude and Offset level settings drive the current and voltage sources which control the
A18 pulse amplifier. The Processor commands feed relay drivers, which reroute the OUTPUT and
SYNC signals during calibration. The status of the polarity switch settings is translated and sent to
the exclusive-OR gates feeding the pulse amplifier.

8-104. A18 Output Assembly

8-105. The Output assembly contains the output amplifiers for the OUTPUT pulse and SYNC
OUT pulse, and the signal switching relays and high-speed voltage comparators used during
calibration. The pulse amplifier conditions the Pulse signal from A21 with amplitude, offset, and
polarity data from the A17 Output Reference. The sync amplifier squares and buffers the SYNC
signal from A20. During normal instrument operation, these signals are routed through relays,
and output to front panel BNC’s as PULSE and SYNC OUTPUT. During calibration, the pulse and
sync signals are redirected to the A19 Auto-Zero Assembly as TRIG A and TRIG B.

8-106. A19 Auto-Zero Assembly

8-107. The Auto-Zero assembly contains the various circuits used to perform calibration. Cali-
bration consists of determining the fixed delays associated with the overall delay channels and
actual step size values of the analog delay circuits. The processor performs the necessary calcu-
lations and maintans general control of the routine. The Auto-Zero circuitry performs two func-
tions: it generates and injects signals into the signal path to serve as reference marks, and it pro-
vides a means of detecting coincidence between the reference marks and the signal of interest.
The determination of delays is accomplished by injecting signals and varying the Digital and
Analog Channel delays until the point of coincidence is found. The values of the constants are
determined by reconfiguring the signal path and repeating the routine.

8-108. Select circuits determine whether the signals TRIG A and TRIG B or, during EXT TIMING
COMPENSATION, START PROBE, and STOP PROBE, are input to the Precedence Detector. The
Precedence Detector, Offset Register, and Processor form the “coincidence detector”” which
measures the delays. The Calibration Timing Generator produces the control signals and refer-
ence marker signals which are used during the calibration routine.

8-109. A9 Processor Assembly

8-110. The Processor Assembly contains the microprocessor, clock logic, and driver circuits,
RAM and ROM Address Decode logic, and Address and Data Buffers. The A9 assembly uses the
Motorola 6800 Microprocessor for control and computational purposes. The Address Bus
contains 16 lines which can address up to 65K locations. The address bus data travels in one
direction (out only). The Data Bus contains 8 lines. These lines are bidirectional {Input and
Output) to the A9 assembly. The third bus is the Control Bus. These lines are primarily microproc-
essor inputs, with the following exceptions: the R/W (Read/Write| line is an output to the RAM’s.
The VMA (Valid Memory Address) line is used for decoding. The BA {Bus Available) lineis used to
tell assemblies on the Address Bus that the bus is not being used by the microprocessor. The
remaining control lines enable the microprocessor to monitor the status of the rest of the
instrument. The RAM'’s are used to store current data. 10 MHz is present from the A8 Reference
Oscillator Buffer board to drive the Microprocessor Clock State Machine, which creates all
necessary processor clocks.



8-111. A12 ROM Assembly

8-112. The ROM Assembly contains all the program routines (firmware) for the Microproc-
essor. These programs are permanently stored and provide the instructions that direct the overall
operation of the microprocessor, enabling it to respond to user control.

8-113. A11 Display Interface Assembly

8-114. The Display Interface Assembly contains the circuits which allow the microprocessor to
communicate with the display and keyboard. This assembly is connected directly to the
instrument’s internal processor bus. All the logic for decoding and driving, and the latch and
RAM used for the key data and display data are located on the A11assembly. The RAMs store the
current program parameters, which can be recalled and displayed by front panel keys.

8-115. A25 Display and Keyboard Assembly

8-116. The Display and Keyboard assembly contains the 11 (seven-segment) LED displays, the
LED annunciators and indicators, and the control keyboard.

8-117. A26 Front Panel Control Assembly

8-118. The Front Panel Control board contains the External Trigger Slope switch and Level
control, the Sync Delay Preset/Auto switch, Output Amplitude and Offset controls, and Polarity
and Offset switches.

8-119. A27 10 MHz Oscillator Assembly

8-120. The A27 assembly is the standard room temperature 10 MHz crystal oscillator. It consists
of a crystal controlled oscillator stage and an output buffer stage. The 10 MHz output issent to the
A8 Reference Oscillator Buffer assembly. An optional (Option 001) 10 MHz oscillator may replace
this assembly. This is an oven temperature controlled crystal oscillator with much higher stability.
Included with this option is the Oven Oscillator Power Supply (A7) which provides an
unregulated +25 volts to power the oven and unregulated +11 volts and +12 volts to power the
oven controller circuitry and oscillator amplifier, respectively.

8-121. A8 Reference Oscillator Buffer Assembly

8-122. The Reference Oscillator Buffer Assembly receives 10 MHz from either of two sources.
The first source is the internal crystal time base. The second source is the EXTernal frequency in-
put (5 or 10 MHz) from the rear panel connector. The selected 10 MHz signal is shaped and sent to
four buffers and a signal monitor. The monitor is an LED and a one-shot multivibrator triggered
by the 10 MHz signal. When the LED indicator is on, 10 MHz is present.

8-123. A16 Processor Interface Assembly

8-124. The responsibility of the Processor Interface Assembly is to regulate, via the Address,
Data and Control Line buses, the interaction between the A9 Processor and the rest of the
instrument. The assembly performs the following three separate function operations:

1. STROBE GENERATION, which monitors and decodes the Address bus into a number of
“strobe pulses” which are used throughout the instrument (and on the A16 board).
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2. WORD GENERATION, which provides bidirectional communication between the proc-
essor data bus and the instrument through several 8-bit bytes or words. There are three
buffer storage registers, A, B, and C, monitoring the Data bus, generating three 8-bit
words (or 24 output control lines), which are output to the instrument. In addition, two
groups of eight bits from the instrument are input, via an eight-bit switch and gate, to the
data bus. The Strobe Generator, via the Address bus, controls the operation of the Word
Generator.

3. AMPLITUDE/OFFSET GENERATION, which selects the Amplitude and Offset Control
levels which are sent to the A17 Output Control board from either of two sources: local
front panel control settings or remote HP-1B. The levels for remote are derived from the

bus data, stored by buffer registers and converted by DAC’s to the desired Amplitude and
Offset.

8-125. A1, A6 Power Supply Motherboard/Power Supply Control Assembly

8-126. The Power Supply Motherboard/Power Supply Control Assembly supplies all DC power
for the instrument, except for the Option 001 Oven Oscillator. The AC line voltage enters
through the Power Module (correct selection of line voltage determined by Power Module card)
to the Power Transformer primary windings and the instrument fan. The secondaries of the
power transformer are rectified, filtered, and sent to the Power Relay. A separate transformer
secondary supplies power to the Oven Oscillator Power Supply (A7) used with Option 001.

8-127. When the front panel ON-STANDBY switch is activated, AC power is sent to the fan and
unregulated DC is sent to the Power Relay, enabling the four unregulated DC voltages to the
Power Supply Control Assembly (A6). The A6 assembly then converts the four unregulated DC
voltages, +10V, +20V, -20V, and -10V (fused at the input) to +5V, +15V, -15V and -5.2V for
distribution throughout the instrument. These voltages are supplied by four separate linear
series-pass regulators which are referenced to a single +10.0V precision reference IC (A6U5).

8-128. A15 HP-IB Interface Logic Assembly

8-129. The HP-IB Interface Logic Assembly serves as an interface between the 5359A and an
external controller, via the HP Interface Bus. The A15 assembly consists of seven interface
registers (which are used by the microprocessor for interpreting commands and data, sending
status and data, interpreting interrupts, etc.), two command decoding ROM’s, and source and
acceptor handshake circuitry.

8-130. A5 HP-IB Connector Assembly

8-131. The A5 assembly provides the interconnection between the A15 HP-IB Interface Logic
Assembly and the interface bus. Switch S1 is used to select the address code for the instrument.

8-132. REPLACING FRONT PANEL LIGHTS

8-133. For the purpose of replacement, the front panel lights can be divided into three
catagories: 1) seven-segment display and annunciator LED’s; 2) pushbutton switch and clock loss
LED’s; and 3) external enable and output LED’s. Replacement procedures are given under
separate headings for each type.

8-134. Seven-Segment Display and Annunciator LED’s
8-135. To replace an LED of this type, first remove the red display window by sliding the three

plastic slide clamps to the left. The window is now free of remove. To replace any of the seven-
segment displays, insert an IC puller over the top and bottom of the LED display and pull out.



8-136. To replace an annunciator LED, first remove the top cover and the red display window.
Remove the frosted plastic sheet that covers the annunciator block. Gently place the tips of a pair
of needle-nose pliers over the LED while applying a soldering iron to the solder connections of
the rear of the A25 Display and Keyboard assembly. Remove the LED. When replacing the new
LED, be sure to insert the cathode (the shorter lead) into the pc hole with the square pad.

8-137. Pushbutton Switch and Clock Loss LED’s

8-138. There are two methods of replacing these LED’s. The first method involves removing the
front panel and using heat-shrink tubing to extract the LED. The second method requires the A25
Display and Keyboard assembly be removed from the instrument. Neither of these procedures is
overly difficult or time consuming; however, Method 1 is preferred if the heat-shrink tubing is
available. See last paragraph under Method 1 for clock loss LED replacement.

8-139. METHOD 1. To replace a pushbutton switch LED, first remove the front panel by
removing the hardware associated with the three BNC’s, the three LEVEL controls. Also remove
nut from backside of A25 Display and Keyboard assembly near right side of instrument. The
pushbutton can now be removed using an IC puller.

NOTE

The pushbuttons can be removed with the front panel on if the IC
puller is modified by breaking it in half and filing down both sides of
the blade’s wide portion just before it tapers down to the narrow tip
area. Insert the tip between pushbutton and front panel and place tip
of puller under back side of pushbutton. Hold opposite side of
pushbutton with finger and pull forward.

8-140. Once the pushbutton is removed, place heat-shrink tubing that is about 18" ID (HP P/N
0890-0983) over the replacement (new) LED and use a heat gun to shrink tubing around LED. Pull
tubing off of LED and insert through the middle of the front panel switch and securely over the
faulty LED. Heat the LED solder connection on rear side of the A25 board and remove LED. Use
toothpick to clear solder holes. Place tubing over new LED and insert into place. Short lead of LED
(cathode) goes into hold with square pad. Solder in place.

8-141. The Clock Loss LED can also be replaced using the heat-shrink tubing method as outlined
above. The front panel need not be removed. If tubing is not available, use Method 2. Be sure to
retain the spacing insulator when installing the new LED.

8-142. METHOD 2. This method requires removing the A25 Display and Keyboard assembly.
The procedure is outlined under Pushbutton Switch Removal. Once the board is removed and
disassembled, remove the specific switch for access to the LED and remove the LED in the normal
manner.

8-143. External Enable and Output LED’s

8-144. Remove the front panel by removing the hardware associated with the three BNC jacks,
the three LEVEL pots. Also, remove nut from back side of A25 Display and Keyboard assembly,
near right side of the instrument. Gently hold the LED with a pair of needle-nose pliers while
heating the solder connections on the rear side of A25. Remove the LED. At this point, the large
plastic spacer will come free. Tilt the instrument and shake until space falls out. This part was used
when the board was loaded prior to wave soldering and is no longer required. The new LED can
be properly positioned by hand during replacement.
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8-145. PUSHBUTTON SWITCH REMOVAL

8-146. The following procedure outlines the steps necessary to disassemble the instrument for
the removal of the pushbutton switches.

Remove the top and bottom covers.

Remove trim strip along top of front panel frame.

Remove four screws each from top and bottom of front panel frame.

Disconnect the three ribbon cables from the A25 board and the two from A26.

AT o

Remove the three (two blue, one white) power switch harness cable guides from the
bottom side of A1 assembly. This will allow some slack in the cable harness.

6. Slide the front panel assembly forward and free of the instrument. (The power switch re-
mains in place.)

7. Place the assembly face down on the table; and using a pair of long-nose pliers, remove
all retainer clips holding the A25 board in place.

8. Remove the nut on the right side of the A25 board.

9. Leave the assembly face down and lift the A25 board straight up. The front panel has
spacers on the studs, and they will fall out if this is turned upside down.

10. Cut away that part of the red switch stud that has been heat staked to the back side of the
board.

11. Remove faulty switch and insert new switch into place.

12.  Using soldering iron with special tip (HP P/N T-142886), heat-stake new switch to back
side of board.

13. Replacement is the reversal of this procedure.



Table 1. Processor Bus Connections

START

CAUTION: Always turn power off before
extracting or inserting any circuit
assemblies.

2

Remove 5359A top cover and apply power,
Check the four LED indicators on the A6 NO

Model 5359A
Service

If power supply indicators are not lit, check
the line fuse and the four fuses located on the
A6 assembly. If 10 MHz LED is out check

»| that the rear panel FREQ STD INT/EXT

Power Supply Control Assembly and the
10 MHz LED indicator on the A8 Reference
Frequency Butfer Assembly. All LED’s Iit?

§ ves 4
Check that the A9 Processor switches are set
for normal operation (HHLHLLL, H = up) NQ

switch is set to INT. If the 10 MHz is out, the
front panel should be blank except for the
CLOCK loss LED.

Set switch(es) for normal operation and con-

and that the A16 Processor Interface switches
are set for normal operation [LLLL, H = up).

] ves

Depending on the malfunction, the 5359A may power-up with several dif-
ferent characteristic displays. The troubleshooting procedure branches
depending on the display type:

TXPE 1:

TYPE 2:

TYPE 3

TYPE 4

TYPE &:

Random segments or blank - probable cause: AS Processar,
A11 Display Interface or A12 ROM malfunction.

Error Message - See Table 1 for error definitions. Errors 4, 5, 6.n,
7.n, 8.n, and 9.n are the likely errrors to appear on power-up due
to & circuit malfunction(s).

Flashing lamp test - probable cause A16 Processor Interface.

Display returns with normal 100.00 ns. Typical malfunctions may
be HP-1B, 5353A works in one mode but not another, etc.

Missing segment, digit, or annunciator during lamp test - A11 aor

#! tinue troubleshooting procedure if mal-
function remains (re-apply power).

1 12

Type
5

Problems exists in the A11 Display
Interface Assembly or the A25 Display

1 13

A25 problem.
v 1

v 15

Y

®1 and Keybocard Assembly. Perform A11
troubleshooting procedure to localize
fault.

Display

29

Type
2
Display

Type Type
3 4

Display

Display

Signal
Name Function Al Al2 Al14 A1S  A16 A21 A22
LAD Address Bus X X X X X
LA Address Bus X X X X X
LA2 Address Bus X X X X X
LA3 Address Bus X X X X X
LA4 Address Bus X X X X X
LAS Address Bus X X X X X
9
LAB Address Bus X X X X X
LAT Address Bus X X X X X _One of the removed assemblies is hold-
ing a control, address or data bus line
LAB Address Bus X X X X X H or L. Insert the removed boards, cne
at a time followed by a power-up in the
LA9 Address Bus X X order: A14, A15, A21, A22, A16 Until
LA10D Address Bus X X flashing lamp test disappears to localize
LAT Address Bus X X the faull.‘No:e: )Ni]en Al SIIS |nser_led‘
normal display is “100 ns.” Once iso-
LA12 Address Bus X X lated, refer to individual board trouble-
LAI3 Address Bus X % X X X _snootmg prolcedure, Table 1 shows the
interconnections between these boards.
LA14 Address Bus X X X
LA1S Address Bus X X 10 §ves a ;
LDg Daia-Bds % % % s £ £ A Perform individual troubleshooting NO ;I’:mlgs‘i;lt:&rugl‘esmpt\?;%é? L’zuzr Al2 Type
LD1 Data Bus X X X X X X procedures for the A9, A12, and A11 |« He-appiy po\‘uer' ’Does siront‘paneil indi- -t 1
LD2 Data Bus X X X X X X baards/in thaliorder; cate flashing lamp test? Display
LD3 Data Bus X X X X X X
LD4 Data Bus X X X X X X
LDS Data Bus X X X X X X
LD6E Data Bus X X X X X X
LD7 Data Bus X X X X X X ‘ 20 ‘ 18 ¢ 18
LRST Gontrol X X X Probe Error Error
Error 8.
STROBE (8y) Gentrol X  x X X X e 7n "
LVMA Control X X X X X
L(R/W Control X X X X l £ l 2 i -
( ) ontro) Unable to calibrate using external Failure in the n-th A12 RCM during
HEN Control X X X X X probes (5363A). Set rear panel probe power-up checksum test. Replace indi- Failure in the n-th A8 Processar RAM
LIRQ Control X X X ENABLE/DISABLE switch to DISABLE cated ROM. ROMS are numbered left- during power-up read/write test. Replace
and re-apply power. If display TYPE 4 to-right, i.e., ERROR 7.1 means replace indicated RAM. n = 1, ABU10; n = 2,
LNMI Control X X appears then problem exists in 53634, A12U1. Note: ERROR 7.9 means a ROM AQUS; n =3 A9US5. The A9 troyble-
external cabling, or in A16 Processor is missing or is not being enabled. shooting procedure may be helpful.
Interface where the switch is meni- Error 7.n may also indicate two ROMS
tored and 5363A control signals (rear have been interchanged when installed.
panel EXT X and EXT Y) originate.
Errors 8.4, 8.5, 8.6 indicate an applica-
tion problem, not a 5358A failure.
| » v 2
Error Error
4 5
: 2 ! 2
Enter a p(_eriod of 2 usec. If the display Failure on the A25 Display and Key-
returns with the same ERROR 4, then board Assembly or A11 Display Inter-
there is a failure on the A23 startable face. An undefined key code has been
VCO. The out of lock detector is found read by the processor. Perform the A11
on A24. Perform A23 troubleshooting trobuleshooting procedure.
procedure. |f the ERROR 4 is cleared by
entering a period of 2 us, a transient
NOTE (internal or external) may have causes

The numbered corners at top of each block are for reference purposes

only and do not represent an order of flow.

! 28

Processor is exercising built-in read/
write test due to either incorrect A16
switch setting (normal operation = LLLL)
or A16 Processor interface malfunc-
tion. If switches are set correctly per-
form A16 troubleshooting procedure

the ariginal out-otf-lock condition and a
circuit failure does not exist.

FET

Error
9.n

Go to
page 2

If 5359A operates OK in local but malfunctions in remote,
perform the A14 HP-IB troubleshooting procedure.

If the EXTERNAL TRIGGER function is inoperative (won't
trigger, wrong level, wrong slope, etc.), perform the A20
Trigger Amplifier Assembly troubleshooting procedure. The
external trigger LEVEL control and EXT TRIGGER input both
go directly to A20. The SLOPE switch is monitored by A16
which generates the control signal for A20.

If the internal trigger function (PERICD or FREQ mode) is
inoperative perform the A20 troubleshooting procedure.

If the QUTPUT pulse cannot be properly controlled by the
front panel contrals, perform the A17 Output Reference and
A18 Output Amplifier troubleshooting procedures (A17 first).

If the EVENTS mode is inoperative (won't count, wrong level
trigger) perform the A21 Analog Timing troubleshooting
procedure (AZ21 conditions events input). The events clock
is routed to the A22 Digital Timing Assembly where it replaces
the internal 100 MHz clock when in EVENTS mode.

If the output timing and accuracy are poor, perform the A24
200 MHz Multiplier Assembly and the A23 Startable VCQ
troubleshooting procedure (A24 first).

If the 5358A works OK on INT clock but not on EXT, check
the A8 Reference Oscillator Buffer

If one or more keyboard pushbuttons are inoperative, or do
not initiate the desired function, or the LED indicator does not
function, then either the switch is bad or there is a problem
on the A11 Display Interface. The LED indicator can be
checked during power-up. If necessary, perform the A1
troubleshooting procedure.

Cables connecting signals from/to circuit assemblies and

front/rear panel BNC's are not checked during calibration
and may be faulty.

Figure 8-3. Overall Assembly Troubleshooting Flowchart

(Sheet 1 of 2)
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27

The AMPLITUDE and OFFSET controls
are connected via cable W23 to the A16

Error
9.n

! 2

Are both the IOFF and |IAMP switches

Set IOFF and |IAMP switches to “CKT"
#{ and press the front panel "CAL" button.

on A1B set to “CKT?"

YES

Examing pulse QOUTPUT on scope. Is

Go back to DISPLAY TYPE, page 1

Remove A19 Auto Zero Assembly. Apply
instrument power. Display should show

YES

»| ERROR 9.1. Is the OUTPUT on scope

pulse train present (width 100 ns, rep
rate 1 MHz approx)?

1 YES %

Are the pulse QUTPUT amplitude and

/ = NO
Processor I/F and then to the A17 Qut offset controllable via the front panel
put Reference. Perform the A17 trouble- and are the tevels correct?
shooting procedure followed by the _
A18 procedure if necessary. YES
31 29 28
NO | Isthe SYNC signal presentat A18P1A(18) NOJ Is the SYNC output present (width

Failure on A20 Trigger Amplifier.

Perform A20 troubleshooting procedure.

(see Figure A for SYNC waveform)?

40 ns, 1V amplitude, 1 MHz rate approx)?

NOTE

YES
30

Failure of SYNC output circuits on A18
Output Amplifier. Perform A18
troubleshooting procedure.

The numbered corners at top of each block are for reference purposes only

and do not represent an order of flow.

J YES 32

Failure on A19 Auto zero board or
failure of CAL trigger ckts on A20:
A20U2, U6, U8. These IC's are tested as
part of the A18 troubleshooting pro-
cedure. Perform the A19 procedure.

15

Failure on A24 200 MHz Multiplier
Assembly. Perform A24 troubleshooting fe

present? (100 ns width, rep rate 1 MHz
approx)?
l NO

Remaove 5359A bottom cover (A18 still out). Apply
power and set 5359A controls as follows:

EXT TRIG SLOPE .......... SO F
EXT TRIG LEVEL . . av
SYNG DELAY : i vvisvrnpesavins PRESET
POLARITY .. NORM & PDS
o | S OFF
AMPLITUDE . .............. .. MID RANGE
WIDTH (Key in) . cwsiancs 100NE
DELAY (Keyin) .................... 500 ns

8

Apply EXT TRIG signal from 3312A Function Genera-
tor or equivalent: 1 MHz, 1V p-p square wave. Note:
EXT TRIG input is routed directly to A20P1A(1) via
coax W16/ (See Figure A, for EXT TRIG waveform).
Find coax W4 on the bottom of the motherboard
(labeled START). Using a scope, is the START pulse
present (see Figure A for START waveform)?

Failure on the A19 Auto Zero board.
Perform A19 troubleshooting procedure.

NO

Failure on A20 Trigger Amp Assembly.
Perform A20 troubleshooting procedure.

Model 5359A
Service

11

NO 10

LYES 12
Is a SYNC pulse present at A20P1A(18) (see Figure A [NO
for SYNC waveform)?

; YES 14

procedure.

Fil

Failure on A23 Startable VCQ. Perform

Is 200 MHz present at A23P1A(12) (approx. 0.3V
p-p. offset -1.2V)?

‘YES 16

IsTRIGH ' LDOFF presentat A23P1A(6) (see Figure B
for TRIG HOLDOFF waveform)?

Is a DELAYED SYNC pulse present at
A22P1A(18) (see Figure A for DELAYED
SYNC waveform)?

13

4—! Remove jumper. Reinstall A22.

YES

Remove A22 Digital Timing Board. Connect
START signal to the DELAYED SYNC input by
connecting a jumper from A20P1B(Z) to
AZ20F1A(17). Is the SYNC signal at
A20P1A(18) approximately identical to the
START signal?

17

NO

§ YES

20

A23 troubleshooting procedure.

-
Do the 100MHz CLOCK @ A23P1A(4) and the COUNT
ENB®@A23P1A(18) agree with those shown in Figure

= AN €3ARTE)

¥ YES

22

Is DELAYED SYNC present at A22P1A(18) (see
Figure A for DELAYED SYNC waveform?) Also do
the END DIGITAL DELAY®@ A22P1A(16) and the
END DIGITAL WIDTH®@ A22P1A(14) agree with
those shown in Figure D7

NO

Ground A23P1A(6). Do the 100 MHz
CLOCK A23P1A(4) and the COUNT
ENB@ A23P1A(18) agree with those
shown in Figure C?

18

NO

YES

v

If the COUNT ENB signal is not present, per-
form the A23 Startable VCO troubleshooting
procedure. If the 100 MHz signal is not present,
the failure is most likely on A23. However,
ihe load for A23U8(15) (100 MHz output) is
found on the A22 Digital Timing board
(A22R36, R37, U4) and failure of one of these
A22 components will effect the 100 MHz signal.

19

rVES

Is PULSE present at A21P1A(12); EDGE 1 OUT
present@A21P1A(16); and EDGE 2 OUT present@
A21P1A(10) as shown in Figure E (Note: Figure E
EDGE 1 and EDGE 2 signals obtained using 10:1
probe. Normally EDGE 1 and EDGE 2 are used in
5080 circuits)?

NO

Failure on A22 Digital Timing board.
Perform A22 troubleshooting procedure.

24

,LYES

25

Failure on A18 Output Amplifier or A17 Output
Reference Boards. Perform the A17 troubleshooting
procedure followed by the A18 procedure if
necessary.

Failure on A21 Analog Timing board.
Perform A21 troubleshooting procedure,

Figure 8-3. Overall Assembly Troubleshooting Flowchart

(Sheet 2 of 2)
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Figure A:  External Trigger Input (1V/cm) Figure B:  External Trigger Input (1V/cm)

Start (1V/cm) Trigger Holdoff (1V/cm)
Sync (1V/cm) 100 MHz Clock (1V/cm)
Delayed Sync (1V/cm) Count Enable (1V/cm)

Figure C:  External Trigger Input (1V/cm) Figure D:  External Trigger Input (1V/cm)
Trigger Holdoff “Grounded” (1V/cm) End Digital Delay (1V/cm)
100 MHz Clock (1V/cm) End Digital Width (1V/cm)

Count Enable (1V/cm)

Figure E: External Trigger Input (1V/cm)
Pulse (1V/cm)
Edge 1 (5V/cm)
Edge 2 (5V/cm)




Service
Sig set
@ CLOCK/ROM Signatures
{ START )
uU11(2) DOUP (H level)
3 DOUP (H leval)
(4) 000U —1 | o
(g} 000y Abnormal ABS1 setting causing NGO |
E?) mC 0 improper A9 operation. Is ASS1 set for normal operation: HHLHLLL (H = UP = CLOSED)
(9) oouP
(10)  003F YES
(11)  0O3F 1 2
(12) 0000 iL level)
(13) 0000 (L level) Place the A9 board on an extender board P/N 05370-60075. Open (down- ; . &
(14)  0QUP (H level) position) Extender board switches D@ through D7 and A@ through A5 Problem in power-up circuitry: U17. U15, or asso:: ated
15)  0OUP Check powsr-up circuitry: 5 Uiz NO discrete components Q1, R9. 10, 14, 16, C11 CR1.
) Veri i Y seona QUG fefer to INTERCCONECT TABLE FOR LAST signal. To isolate,
u13(5 0070 Verify: 0—5 volt (TTL) transition (during power-up) lasting at least 1 second. : . d
56; o Power-up circuitry OK? open switch S2H (extender boarg).
(
4] 0oc78
{9} 0082 YES
u1tr(2)  o08P 3 4 8
i Check U18 trol | ~up: i
uzoiz) 0070 ek 18 hntrol fineg after power-up: Problem with pull-up resistors A12, 13, 15. Eropleni i 1, U ie, U18, U120
{3 Do8R UB@)HALT H (LHLT) NO Refer to INTERCONNECGT TABLE for LIRQ, LNMI .| Tracesignatures io isolate .
i) 0070 (4) INTERRUPT REQUEST H (LIRW) signals. LKLT is not conrected. To isolale: open swilches Note that U11 and U13 are connected in a closed (oop.
(6) 0070 (6) NON-MASKABLE INTERRUPT H (LNMI) S2C (LIRQ) andor S20 (LNMI) U11 can be checked alone by removing U13 from its socket.
9) 008P oK? Use logic pulser/probe on U11 flip-fiops with 10 MHz clock running.
[11) 0070
(@ ADDRESS BUS % YES
P13 o UuUF Check RAM outputs by removing U5, U8, U10 t a ti fi 5 e 1 5004A as follows: :
a FFFU oL P R e ons at a time, from socksts. Check processor clock operation using dual channel scope. Connedt scope oo > : YES 7
5. 8487 Other possible faulty components are U1, U2, U18 (the processor) and R1. probes to junction of R24/R26 ( $1 clock phase) and to junclion RE21/R22 START/STOP U11(4)
B P760 iz clock phase). Trigger scope on¢1 . NO CLOCK ut1(9) NO »
= At b ! U11(1) = H?
B Typical scope display indicates all rise/fall times <25 ns and { =0 ns. All Slopes .
& 0% [Rise/Fall time dafinad from 0.2V to Vge -0.2V) GND GND (test point)
g u75a b1 Signature sm@OK?
10 B8F99 _/_\_/
noTree i \ /
2 6322 TTL YES He
i3 37C6 25 LEVELS f=1.25MHz
M euc ]
i5 4FC3 Improper dete bus state for free-run mode 0
is 4850 — P2 in di Problem in U11 or R5.
7 euP2 X t —_ Non-overlapping Problem in discrete clock circuitry associated with U19 anc U20 b - :
== Clock phases Signal LIN2 is not connected
18 0001
(® PROCESSCR FREE-AUN NO YES "
u18(9] uuuu i X
10) FFFF Set switch ABS1 1o (processor free-run mode):
(1) 8484 24 LLLLLHH
(12) P763 Connect S004A o
(13)  1USP Check data bus: U18(20, 28) = L NO. START/STOP LA15 (test point)
(14 0356 U18(27, 20-33) = H. OK? CLOCK GLK (test point)
(15 U759 e All slopay b2
(16)  6FBA S GND GND [test point)
a7 1791 Signatures set@- OK?
(18] 8321
(19) 37Cs5
(20) 6U28 27 28 YES - p
(22) 4FCA
(23) 4868 Trace signal to locate faulty NO U17(12) = L? {wher low enables - NO
(24) 9UP1 components. U18(7) = L in free-run address bus inverters) Check RAM salect logic signature set((s). OK? -» US, U7, or U9 bad
(25) 0002
30 lYEE YES
29
@ RAM/ROM Select Logic WO il 15 NOTE
U18 (processor) bad. Signat 1(3) ok? : NG i
ld;fg; ngagH ignature  se @ Close switch ASS1C and verify signaure set @ OK? Problam in U4, UB, or R3 The numbered corners at top of each block are for reference purposes
ug(s) CrzP and do not represent an order of flow.
Us(2) 9UP1 YES
i
Us(4) 0002 3 ES 15 5
@ Partial Data Bus Driver/Recsiver Check Processor frae-runs but address bus signatures incorrect Close switch A3S1B and verify signature set@. oK? e Problem in U1, U2, or R2
U4(1) 0000 (toggling)
(2) PACH F
(3) PACH YES |
(4) 0003 (H level) 32 y 18
(5) 0003 (H level) hi i i ) : NO
6) PACP Check RAM inputs by removing US, U8, 19, one at a time from sockets. Close switch A9S1A and verity signature set{7). OK?
[8) 0003 (toggling) Other possible laulty comporents are address bus inverlers U12, U14, U165, INTERCONNECT TABLE
(9) PACP Also RAM selec! logic U7B, U9B, and ROM (Spare) select iogic UBA,B. ;
{10) 0000 (toggling) Signature set(4) may be useful YES Signal Name ANl A2 Ald A15 A16 A16
{11) 0003 (H leve!) 19 20 (5359)  (5370)
512) 0003 (togglrr}g) o ” NO LDG—LD7 X X X X X X
(13) 000G (H level) Verify signature set (8),0% T n (Data Bus)
@ Data Bus Driver Logic ’_:gd—LMé : Note 1 X X Note 1 Note1 - Note 1
{ ress Bus
U6(8) 0000 [toggling) 21 -
U6[9) 0003 (toggling) 22 LRST X —_ X X = 5
Data Bus Receiver Logic Set A9S1 to, STROBE (@2) X X X X X X
U4(12) 0003 (toggling) LLLLERH NO ::Sreii\bus malfunction. Refer to INTERCONNEGCT TABLE for EvMa X R X X X X
—LA15 signal ting. Ri i i W X —
T Close extender board switches S3 and S4 (address bus). Verify nne-al——l\melg:‘:isrgl:::iu]:imova Indicated assemiblies LB % % X X
@ Data Bus Receiver/Drivers signature 5E&®7 oK? g 2 HEN X X X X X X
At{1) PACP PACH urRQ Nots 2 — X X - X
(2) PACP (2) PACH
(3) PACP (3) PACH YES LNMI X — X X - -
(4) PACP (4) PACH 23 HRUN No Cor
(5) PACP (5) PACH )
(6) 0000 (L level) (6) 0003 (H level) HRDY —— No Connection
0 o B ey e
(8) 0000 (L level) (8) 0003 (H lavel) SR Note 1: A11, A15. A16 use only part of address bus: LAG—LAS, LA13, LA14

Model 5359A

erface) will set LIRQ = L.

Note 2: I front-panel key is activated, A11 (display i
This will not affect free-run for ASU18

Figure 8-4. A9 Processor Troubleshooting Flowchart
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_Data Liness ~ SIG

P1A(3) 29C0

P1A(4) 206H

P1A(5) 3P66

P1A(6) 02F8

P1A(7) 99PU

P1A(8) 62CC

P1A(9) 2F7H

P1A(10) CAd6

U13 Inputs SIG_

Pin 10 486C

Pin 12 guP2

Pin 13 HIGH (0003)

Pin 15 HIGH (0003)

Pin 9 LOW (0000}

Pin 11 LOW (0000}

Pin 14 HIGH (0003)

Pin 1 HIGH (0003)

With all ROMs installed

ROM QUTPUTS SIG

U1(9) 3BF2

U1(10) PF33

ut(11) HUSH

U1(13) 4413

ui(14) C7AF

u1(15) 1631

u1(16) UUUH

u1(17) 8597

TP1 U219 (U12 pin 15)
TP2 7CA1 (U12 pin 14}
TP3 P254 (U12 pin 13)
TP4 2756 (U12 pin 12)
TPS CuU29 (U12 pin 11)
TP6 59C9 (U12 pin 10)
TP7 98H1 (U12 pin 9)
TP8 32U8 (U12 pin 7)
u1(9) H40H

u1(10) UPUH

u1(11) 9849

u1(13) 3ABA

u1(14) 3F54

U1{15) 38ce

u1(16) HUB1

u1(17) F4guU

u2(9)

u2(10)
u2(11)
u2(13)
uz2(14)
u2(15)
U2(18)
u2(17)

u3(9)

u3(10)
us(11)
u3(13)
u3(14)
u3(15)
u3(16)
us(17)

U4(9)

U4(10)
ua(11)
U4(13)
ua(14)
U4(15)
u4(18)
u4(17)

us(9}

Us(10)
Us(11)
uUs(13)
us(14)
us(16)
U5(16}
us(17)

UB(9)

Us(10)
UB(11)
us(13)
us(14)
UB(15)
UB(16)
uB(17)

u7(9)

u7(10)
u7(11)
u7(13)
U7(14)
U7(15)
u7(16)
uz(17)

us(g)

ug(10)
us(11)
us(13)
us(14)
ua(15)
u8(16}
us(17)

8448
P5CBE
3802
F843
UAGBS
2059
A43C
33HF

uuz9
HO48
625F
005A
8599
ICAS
28AD
8PF5

4956
0A71
CI9H3
A331
PAB6
U13A
C628
5607

6C72
4U7H
39U3
5850
58C8
00C5
COH3
33U5

B12pP
86CF
P40P
8725
7448
1P66
2P77
2686

Fa7P
BAAF
00UF
5240
53AP
929F
7UsU
8HBA

00AU
1A24
FFAU
H222
ACAS
P5C3
9A99
7334

1

Set A9 switches to free-run position
(LLLLLHH). Place A12 assembly on an
extender board. Leave all extender board
switches closed. Connect 5004A Start, Stop,
and Clock lines to proper test points on AS
Processor board. Push 5004A Start, Stop, and
clock buttons in. Disconnect all circuit
assemblies from the data bus by removing
Al11, A14, A15, A16, and A22. Apply instru-

ment power.
v 2

If sig. set @ is ok, the ROM board is
working properly and there is no need to
continue with this troubleshooting.

v 3

Model 5359A
Service

NOTE

The numbered corners at top of each block
are for reference purposes only and do not

represent an order of flow.

Are any signatures present on_the Data lines NO
{correct or not)? See sig set
v YES 4 r 16
| ; i 5 NO NO 2 i i
s the signature at UIIC (8) "3282"7 = Is the signature at U11C (B) “3282"7
YYES ¢ [ves
N
Is sig set@ ok? e -
‘ 18 l 17
YES 6 i i i NO
i?ﬁﬁg%ﬂ%ﬁiﬁgiig)“w“'= Is the signature at UT1G (11 “3281"%
Replace appropriate bus driver U9 or U10. -
4 VES "
Problem is in U11. U11C pin 10 is High and
J 7 pin 8 should have 02 clock signal present.
Is sig set @ ok? L2
YES ] 1 _{ 20
X . , NO Are signatures present directly on the ROM | NO
i B ;;2: of U12's outputs stuck in a Low Logic outputs? See sig. set
NO ) l 12
Jumper TP to common ¥ to disable the S YES
ROMs from outputing. Are any signatures YE Replace U12
present directly on the ROM outputs? 4 2n
This step assumes the signatures are present
on the inputs to the bus drivers and not
l YES 8 present on the outputs. Replace the appro-
priate driver IC, U9 or U10.
QOne of the ROMS is improperly enabled and
is outputing on the bus. To determine which
one, record the signature on U1 (9) and J
compare it to the pin 9 signatures of ROMs 22
U1 _thru U8 listed in sig sets thru
2 @ Is sig. set @ ok? NG
Note
The signature measured on U1 (8) y 13 l YES 5§
represents pin 9 for all the ROMs Remove the ROM that connects to that - -
If the signature does not match any of these output from its socket. Does the stuck | NO Ona'of the ROM'S on.tha bis hal_s failed and
listed, remove sach ROM one-by-ane until output of U12 now have the proper lisTautpulsiare contplstaly disabling the bus.
the ROM outputs are no longer active. signature? Use a current tracer to locate the badl ROM
Replace that ROM 4 18 or remaove each ROM one-by-one until the
J | YES Heri i35 bus becomes active.
| eplace
£ 10
Leave TPQ jumper connected to common.
1. All ROM outputs should be at a High 8
logic state. If not, use current tracer probe
or ROM removal technigue to locate bad
ROM.
2. Grounding TP1 thru TP8 will enable their
respective ROMSs to output on the bus.
Jumper each test point to common &
one-by-one and check the signatures for y 14 23

that ROM using sig sets thru
Start with U1 and TP1.

Replace that ROM

Replace U12

Figure 8-5. A12 ROM Troubleshooting Flowchart

8-59



35

Failure of A18U3 output

YES

amplifier hybrid.

22

Problem with U7 or asso-

Model 5359A

ciated discrete components. [

“Note: When the remainder of the instrument is functioning properly
(display/keyboard active) then relay “clicks” can be heard
when either the POLARITY POS/NEG or the OFFSET
switches are activated. A17 components: relay driver U3

and relay K1.

The numbers at the top of each box are for reference purposes only
and do not represent an order of flow.

Service
START
1
Place the A17 Output Reference Assembly on
extender board P/N 05370-60075. Close all
switches. Note: All voltages checked below are DC
levels and values given are APPROXIMATE.
Set front panel: POLARITY to NORM & POS
OFFSET to OFF*
4
‘ : 2 Probl ui2, CR7, @7, Q8
4 roblem in : . 2 or associated
Is voltage &l test point V51 variable from +7.5 to NO Is voltage at U1(B) variable from -0.2t0 |yEg discrete components. Other possible failure:
+14V as AMP control is changed from minimum to S2.0¥ a5 AMP Zontrol igchanged;fromm: mini- A18U3. To isclate, remove A18 and recheck
maximumé& mum {o maximum? Vel ;
5 ‘ YES 6 NO
2 = 9 7 8
Problem in U11, @6, Q10, CR8 or asscciated NO | On A18, set SW1 (JAMP CAL switch) to CAL posi- =
discrete components. tion. At A18 test point IAMP, is voltage variable Is voltage at PIA(1) variable over the same YES Problem in U1 or associated discrete
from -0.2 to -2,0V as AMP control is changed from range? components.
9 minimum 10 maximum.
Problem in U10, Q5, CR4, CRS5, CR6 or asso- l YES 10 ‘ O il
ciated discrete components or HI or LO DRIVE Problem with front panel AMPLITUDE
Adjustment needed or A18U3 hybrid failure. Reset A1851 to CKT position. At junction of R60 CONTROL. Note: voltage from this control
To isolate: remove A18U3 from its socket. NO and Q5, is voltage variable from -14.8V to -14.5V is routed from the control thru the A16 board
Connect a 10§ 1/8W resistor from A18U3(9) as the AMP control is changed from nimum to (solid state relay A16U2) to A17. MAX or
to ground. Measure the voltage across the maximum (IDRIVE varies from 20 to 50 mA thru MIN AMPLITUDE adjustment may be
108 resistor. Does the voltage vary from -0.25 10K tied to ~15V)? required. 14
loA-O.40V as the AMP control is changed from It the voltage at A18 test point IOFF = 0.4V,
minimum to maximum. lYES 12 censtant (independent of OFFSET CNTL),
NO COn A18, set SW2 [IOFF CAL switch) to CAL posi- 13 gir;);:: ;r(;ngjsonq;mgg:f (tlr::sz:‘:iO;i?;Zd
ion. Set front P Y swi : g
:f:lEG. SET (?:;;L‘?Osa{gﬁ?o gl:'ARIT Bwitcn NO Is voltage at U2(6) variable from 0 to 0.8V YES large by 0.4V but does respond to the OFF-
v 36 At AT8 test peint IOFF, is voltage va-riable $eoii as the OFFSET control is changed from SET CNTL, then problem with Q2, CRS or
Problem with U10, Q5, CR4, CRS, CRE or -0.4 to +0.4V as the OFFSET control is changed minimum to maximum? associatec discrete components.
associated discrete components. from minimum to maximum? ‘ NO 15 16
‘VES 18 Is voltage at PIA(2) variable over the same YES Problem in U2 or associated discrete
19 Set front panel POS/NEG switch to POS. Set range? gomponents;
; NO OFFSET |switch to OFF. At A18 test point IOFF,
BAL. adjustnoeded, is voltage variable from 0.2 to +2.0V as AMP § NO 7
control is varied from minimum to maximum. Problem with front panel OFFSET CONTROL.
YES Note: voltage from this control is routed from
* 20 the control thru the A16 board (solid state
Set: NORM/COMP oo NORM re\_ay A16U2) to A17. MA:X POSITIVE OFFSET
21 POS/NEG POS adjustment may be required.
YES NO FSET OFF
Is voltage at UB(E) = 07 Does voltage at TRL (test point) vary from
+0.2 to +2.5V as the AMP control is changed from
NO minimum to maximum?
- JYES 2
S et . ol e Change POS/NEG switch to NEG. Does voltage =
switen OFF, K1(3) should be grounded. With R point) vary e e e L WO »| Problem in relay K1.
OFFSET switch ON K1(3) should be -1V. MP control is changed from minimum to
’ maximum?
| ‘YES y 26
Set: NORM/COMP ................ NORM
POS/NEG . v cavasisinetsainscos POS
NO AMP control . MIN (max ccw)
EESET voovous i i ne T .. ON
Does voltage at TRL (test point) vary from -0.8
to +1.2v TS the OFFSET control is changed from
minimum to maximum.
: ¥ YES 27
T N D g POS e 2 s : =
EFSET v svatunn s ot sdes OFF ——-{ Does voltage at U9(3) = -3v? E F'Vrob\em in U8, Q4 crassociated
Does V&2 (test paint) = -6V? discrete components.
- NO
I } VES 20 v 3t
: ——‘ NO Problem in Q11, CR10, U4 or associated
Does VS3 (test point) = -2V? discrete compaonents. Note: either U8 or U9
pin 3 shorted to ground is a possible
lYES 22 failure mode. Cther possible failure A18U3.
! To isolate, remove A18 and recheck VS2
Other golémially useful voltages: and VS3.
[ 4
| =1tal | QFF | -1t01 NO
vsz | -8 -5to -7 -10 [-9to -11 33 34
VS3 I =t -1to-3 -6 | -5to-7 Doss voltage at UB(3) = —1V? YES Problem in U8, Q3 or associated
A17 Qutpyt Reference Assembly OK ’ discrete components.

Figure 8-6. A17 Output Reference Troubleshooting Flowchart
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START

Place the A18 Output Amplifier Assembly on
extender board P/N05370-60075. Closeall
switches. All voltages checked below are DC
levels and APPROXIMATE. Remove AS
Processor Assembly. Apply 5359A power.

' 2

Check operation of the A17 Output Reterence
and A18U3 Output Amplifier (A18 test points).
(Set AMP and OFFSET controls maximum
CCW):

12

Model 5359A
Service

Note: The numbers at the top of each box are for reference

purposes only and do not represent an order of flow.

[ +7.5V NO
V82 -7.5V > Remove A18U3.
. Note: -0.8 to
VB3 e -3.0v 1.0V if A21
IOFFSET U3{(3) ....... =LV o ! Fisii
IAMP U3(4) ........... -4.0V A”“ °9b| Iming
IDRIVE U3(9) ......... -g.ov( "\ssembly
removed.
OK?
¢ YES 3 13
Check levels at U3(10, 12). Acceptable -6 NO Problem with Q5, Q6 or associated discrete
to -9 volts. OK? components.
§ YES a
Check operation of pulse input by removing 14
A21, A16, A17 and checking (E_CL Rovels) NO Problem with U2, U4, CR10 or associated
Egg} 1:3'_112\;_ e i 12y = discrete components.
OK?
§ YES 5
Insert A17 and check (ECL levels) U4(2, 4, NO
12, 14) = L U4(3, 5, 13,15), U2(2) = H OK? 2
 YES 6
Ground PULSE IN (testpoint) and check ECL
levels: NO
U4(3,13) = L U4(2,4,5,12,15) = H OK? 15
* e . If level ch d d th ibl
no level change is produced then possible
Install all boards except A21. Set POLARITY problem with relay A18K3 (O.E. signal at K3(9)
switches to NORM/POS anao ?.FFSET Swl't‘:h should be TTL low. Signal O.E. comes from A16
O.FF' When Roen pow;rls akp ad, norma NO via relay driver A17U3). If levels measured are
dl_splay s ERRORD.1. ihine 5001 QUTPLIT incorrect. then possible problem with CR3,
withacope (50 §1.). Dol iO.UTPUT vary from CR4, CR6, CR7 or associated discrete compo-
0'5 1.0 5.0V as AMP cor;tro is changed from nents. Note that output resistors R26 and R29
minimum to maximum? may be burned out due to inadvertent applica-
| YES 8 tion of a signal to the OUTPUT BNC.
Remove A20. Check SYNC amplifier circuit. NO 16
ECL levels): U2(6, 11,12, 13, 15) = L; .
Lg@ 10 14)! = |_: OK? ) Problem with U2, Q2, Q3 associated discrete
et components. Note that the current thru both
* YES 9 R21 and R23 is 25 mA giving these voltage
Check SYNC OUTPUT level into high imped- NO levels (to¥)

ance at front panel BNC.  +0.2v?

y YES 10

Pulse OUTPUT and SYNC circuits on A18 ok.
The TRIG A and TRIG B comparator circuitry
are checked out during the A19 trouble-
shooting procedure.

v 1

Re-insert all boards and return to the overall
troubleshooting procedure if applicable.

¥Rgn =#8¥%
VRE‘ =+10V
VRaz = -1.8V

Connecting a gnd lead to SYNC IN changes
static (ECL) levels on U2 to:

u2(6, 12, 14) = L, U2(7, 11,13, 15) = H
SYNC OUT is connected to front panel via

K3. K3 is driven by OE signal from A17U3
(K3(9) = QV).

17 26
) NO Problem in U4, Q5, Q6 or associated compo-
»| Check V51 test point = +7.5V7 nents or problem on A17 board.
¥ YES 18 27
NO Probl ith C13, C17, R34 bl
Check VS2 test point: -7.5V? 0;021971:;“.0 3¢ s
4 YES 19 28
Check VS3 test point: -3.0V? Be FabIE Witt: G ot problem
on A17 board.
¥ YES 20 29
Check IOFFSET@ A18U3(3) -1.0V? NO Set A1BS2 to "CAL". Voltage at “IOFF test YES
Note: if front panel BNC terminated in 50 £ paint = -0.2V (OFFSET control maximum
above voltage will be -0.5V. CCW)?
l YES 21 l NO 30
NO
Check IAMP @ A1BU3(4) -15V? Problem on A17 Output Reference Assembly.
y YES 22 b
NO
Check IDRIVE @ A18U3(9) -15V7
¥ YES 23 ! 31
Output Amplifier Hybrid Problem in CR3, 4, 6, 7 or associated discrete
A18U3 malfunction, components. Note: R26 and R29 may be open
if excessive voltage has been applied to
24 CUTPUT BNC. Problem may also be in relay
NO K3. Note: relay K3 driven by OE signal from

Set A1851 to “CAL". Voltage at "IAMP" test

point = -0.18VL

¥ YES 25

Problemin L6, L7, R33.

A1TUS(2).

32

Problem on A17 output Reference Assembly.

Figure 8-7. A18 Output Troubleshooting Flowchart
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Figure 8-8. Overall Block Diagram
& (Sheet 1 of 2)
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BRN/GRN/WHT 3
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r Gohraer ~)
- I 1 1
To xABCi0, TG XTPUTS
P 1 TO XAISE [14)
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LS To xals8 (T4}
L TO XA 63 (22)
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‘ Figure 8-9. A1/A2/A6 Motherboard/Power Supply Assembly
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|
|
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A2J1(T)
FROM
XA27011,11)
To -
XAaz7(2,2)
FROM Al
POWER SUPPLY
MOTHERBOARD To _
TI I6VAC TAPS XA27(3,3)
To

XA27(15,15)

TO -
XA27(8,8)

Figure 8-10. A7 Oven Oscillator Power Supply Assembly
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Model 5359A

Service
AB REFERENCE FREQUENCY BUFFER (0D5370-60008) SERIES I748
P/0
Al
MOTHER
souim P Ll
FROM —
xass(1,T1 D
. AlJ3 -
WHT-BLL-BLK il A2J3
18 WHT-VIO-8RN >  d0.%0 AJl
® T0
A2J2
I0MHz EXT

IrFﬁEE 5TD !
LEXT_INT

4 OJTPUT T0

R J7
Alu2 (REAR

PANEL )

- T0
3 XA2( 1)

S P

®|

—<12,712 ¢

—<iar

Figure 8-11. A8 Frequency Buffer Assembly
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A9 PROCESSOR 1053T0-60009) SERIES (748 g - -
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e
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L

Figure 8-12. A9 Processor Assembly
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T 10 oL T _ o To
XA BB(8) INSTRUMENT XA22(4) XA22(4) A23J2010) 423.3(8)
A DISPLAY INTERFACE L = =
(D5370-60011) SERIES T48 21B(2 PIB(13) /188 FI5‘.§J J2UI0)
A y g

Plats)

F0M
INSTRUMENT FlACI8
BUS

ey o

R RN

J2114)
FIAL3) - - - - - - . o . - L v g e : 1
PIAL4} & - - - - e e - - - - — | T i - » ol A - b J2013)
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Figure 8-13. .
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Figure 8-14. A12 ROM Assembly
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Figure 8-15. A15 HP-IB Interface Assembly
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AlS PROCESSOS INTER-ACE BOARD (08358-50016

a1(D) : o S oot . — . . ’ E e ik i —
XA |BBLIS) ——. n . 12 XA TAC4)

Xa24al - ] . ” 5 1 - 5 XA20415)
Axzesz- (o SEELRE (s ] - el = . . : - e ——— e ToP> 22 XA22A(4)
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M e S T
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XA[6BLIS) & AT - ¢ e > = - - - - - ‘3 4 xAZDACED
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Figure 8-16. A16 Processor Interface Assembly

8-83







Model 5359A
Service

Al7 CUTPUT REFERENCE BOARD (05359-60017) SERIES |748
4,4 TO XA18B(4,%)

6,6 TO XAI88B(5)

18,18
5,5 TO XAI8B(5)

FROM XA 6A(T) 22

Al (T)

TO FRONT PANEL
OFFSET CONTROL

A1 (18)

> 1T TO XAIBA(TS)

FROM XAI68(T1)
FROM XA I68(12)
FROM XAI6B(9)
FROM XA168(7)

FROM XAI6B(10) &
TO XAI8A(T2)

TO XAIBA(IS)
TT TO XAI8ACI2)

TO XAIBA (8)

TO XAI8A (B)
7.7 T0 XAI88(7,T)

FROM XA16B(11)
9,29 TO XAI88(9,9)

ALl (12)
TO FRONT PANEL
AMPLITUDE CONTROL

Al (14)
12,72 70 XAI18B(12,72)

FROM XA I6A(2)

Figure 8-17. A17 Output Reference Assembly
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Al8 OUTPUT AMPLIFIER (05359-60018) SERIES 1748

FROM XAITB(4,4) 4,4

FROM XAITB(5,5) §

FROM XAITB(12,12) 12,72

FROM xnzmm(—i—<i

FROM XAITA(9.9) 8

FROM XAITA (8,8) 8

6 To xaisa(5)
FROM XAITB (5,5) 6

FROM XAITB(77) T.T

FROM XAITE(9,9) 10 TO XAl9a (T)

FROM XAITA
FROM XAITA
FROM XAITA

FROM XAITA

FROM ADI(2,2)
FROM AOI(6,6)

FROM A01(5,5)
FROM XA20A([8) I8

17,77 FROM A01(3,3)

A1,1,2,3,3,4,4,5,8,6,7, FROM _
9,9,10,11,11,13,13,714,15,76,/7,1 ADI(4,3)
BI,1,2,3,3,18,18
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Al9 AUTO ZERO BOARD (05358-60019) SERIES I748

FROM XAIBA(6) 5

FROM XAIBALIO} T

XAI6B(T) 2
10
XAISB(T) | 3 XAI6B(6)

XAIBA(Z) 1T

XA20A(T) &

-5.2v IT,

1o
4 XA20A(3)

o) -
16 XA20A(TE)

.
14 XA20A(14)

m"(?: =N

FROM XA 168 (8)

FROM XA|6B(8)

Figure 8-19. A19
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20 TRIGGER AMPLIFIER BOARD (05359-60020) SERIES

FROM XA2IA(T3)

FROM XAI6B(4)

FROM XAI6B{(4)

FROM XAI19A(18)
FROM XA19A(4)

FROM XA19A(6)

FROM XA16B(6)
FROM XA I6B(5)
FROM XAI6B(5)

FROM XA16B(3)

FROM XAI9A{14)
T8 TO XAISBA(I8)

FROM XA22A(18)

TO FRONT
PNL TRIGGER
LEVEL CONTROL
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A2 ANALOG TIMING ASSY

FROM XA22(T6) IT

FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDIC.
RESISTANCE IN
CAPACITANCE IN F,

INDUCTANCE IN

FROM XAIBB(13)

TO XAIBB(Z)

FROM XAI6B(i3) 12

FROM XAI6B(2) 4

FROM XA22A(14) IS

8 TO XA22A(B)

s BLK/BRN T3 TO XA20A(13)
s
: A1 fe_BLK/RED
ol BLK/DRN
T 0
=.—1 FROM I
S 3w
= |

Figure 8-21. A21 Analog Timing Assembly
(Sheet 1 of 2)
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A22 DIGITAL TIMING BOARD (05359-60022) SERIES 748

XA16B(3)

XAIBA(3)

T8 XA20A(1T)

T6 XA21ACIT)

XA188(2) 3

XA23A(18)

FROM XAIBB(1)
T XAl8A(2)

FROM DATA BUS 2
Il XA23A(6)
T4 XA21A(15)

FROM XAI6B(3)

FROM XA23A(4)

FROM XAIBB(T)

FROM XA21A(8)

FROM XAI6A(22) o
15,15

18,18

__A5,6,T,7,8,9,10,

10,12,12,13,13, 14,
.15,16,17,18

FROM XAI6A(1) |

Figure 8-22. A22 Digital Timing As:
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A23 STARTABLE YCO BOARD (06369-80023) SERIES

FROM 4
XAZ0B (El 1 <

FROM
A22A011)

TO

XAZ2ACIT) e

FROM
XA24A011)

+I5V 13,78

14,18

7.7

18,78
1"

FROM
XA18A(22)

FROM

xa168(10) >

Figure 8-23. A23 Startable PLL Oscillator Assembly
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FROM  _
XA19B(1,T)

FROM  _
XA208(1,T)

A2 |

200MHZ MULTIPLIER AND LOCK STATUS DETECTOR (05370-60024) SERIES |T748

N——— | 0CK STATUS DETECTR —78 —

T0
XAITB(I1)

Figure 8-24. A24 200 |

TO
XA18B(3)

T0
XA20A(11)

T0
XAI9ACI 1)







SWITCH FUNCTION LOGIC
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FROM
XAtldl

FROM
XAllJ2

FROM
XAILJ1

FROM
XAllJ2

FROM
XAIl43

FROM
XAlIJ2

FROM
XAl 143

_(

P/O W
P/O 20
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A25 DISPLAY AND KEYBOARD

ASSEMBLY (05359-60025) SERIES

Figure 8-25. A25 Display and Keyboard Assembly
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A26 FRONT PANEL CONTROL ASSY (05359-60026) SERIES |748

3
R

#

— TO A2 JI

Y Y Y Y Y ¥ WY
WV J/ NNV N N 2N

%

—TO A6 JI

N Bt N N NN N
WV N W N W N N

Y

r Figure 8-26. A26 Front Panel Control Assembly
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