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MODEL 5359A

LINE POWER CABLE

Figure 1-1. HP ModeJ 5359A Time Synthesizer and Accessories Supplied
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SECTIO I
GENERAL INFO· MATION

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 1-1 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

I General Information
II Installation
III Operating and Programming
IV Operation Verification
V Adjustments
VI Replaceable Parts
VII Manual Changes
VIII 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 Option 001 is 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 titJe page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard office.

1-13. HP-IB INTERFACING AND PROGRAMMING INFORMATION

1-14. Section II 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 III followed by programming information. Information concerning
the design criteria of the bus is available in IEEE Standard 488-1975J 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 ;ind 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. Jf 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 0 to 160 ms in steps of less than 50 ps with <100 ps rms jitter typical. It uses a phase
startable-phase-Iockable 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 Jist of equipment and
accessory options available with the 5359A:

Option Description

001 High Stability Crystal Oven (10544A)

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.

1-2
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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 widlh 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:
::t:.1 ns ± time base error
INSERTION DELA Y:
Less than 140 ns in preset. For "delays" gre3ter than 100 ns, reduced 10 less than
40 ns in the auto position. Fixed in both cases.
JITTER:
Between external trigger or sync out. and the output pulse.

Standa rd time base
100 ps rms typical 200 ps rms max (delays a 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 son. hom 200!! source Impedance.
Width 35 ns nominal. Rise/Fail times <5 ns.
OUTPUT PULSE:
Amplitude adjustable from 0.5V to 5\ Into son from SOl! output impedance.
Offset adjus!able from -1V to +lV. 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 2 width +75 ns typical

External Trigger Mode
"Preset" Sync Delay

Maximum repetition rate 7.5 MHz typical
Period 2 delay + width +75 ns typical

"Auto" Sync Delay
Maximum repetition rate 13 MHz typical
Period 2 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 outpu t pulse. Specifications
dre 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 Kfl. Maximum input 10V.
Output: 10 MHz. 1V p-p into 50n in sync with time base chosen (INT or EXT).
TIME BASE:
High Stability Time Base
Crystal Frequency 10 MHz

Stability:
Aging Rate: <5 x 10-10 per day
Short Term: <1 x 10-11 for 1 s average
Temperature: <7 x 10-9 DoC to 55°C
Line Voltage: <1 x 10-10, ±lo% from nominal

OPERATING TEMPERATURE: 0° to 50°C
WEIGHT: 14.55 kg (30 lbs).
DIMENSIONS:
Height: 133 mm (5 J/.")

Width: 426 mm (163;;')

Depth: 521 mm (20\}")
l

'JIIL )011/1 J!I!(rV~ll;Jh 5fd;!;r; ~;"2 (;:.,,<- (t'
'J..1:-f ;V: ~~ rtr]d-_·(JL1H-,lj,!t:d> t<'1(~ 1- 7··:'i>'~7"2."fr~ SY,t/\lI
~/'i,":", 001 I- ~J) e'->-.11 .A ?
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Table 1-2. Recommended Test Equipment

Model 5359A
General Information

Required
USED FOR

Recommended
Equipment Oper. Trouble-

Characteristics
Verif.

Adjust. shooting HP Model

Service Kit Consists of: X X 10870A

~e~;ce Booed 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

(A 9 th ru A23, except A16)
Extender Board For A24 200 MHz X 05370-60077

(Multiplier Assembly)
J.xtender 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 141T/8552A/
8554L

Active Probe X X 1120A

Probe P.S. X X 1122A

Signature Analyzer No Substitute X 5004A

DMM 31/2 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 50,0 Cables X X X 11170C
(2 matched length

within /'2")

Tuning Wand Ceramic X 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 II
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 1-7. 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, no, or 240 Vac, +5%, -10%, 48 to 66 Hz
single phase. Power consumption is 220 VA maximum.

WARNING

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

I CAUTION I
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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J
I

I

PC BOARD PART NUMBER IS
HP 5020·8122

SELECTION OF OPERATING VOLTAGE

I

I
I

1.
I

Operat log voltage is sho'tio m module window.
l. Open cover door and route tuse-pulllO lefl.

2. Select (lpera(lng \/ohage by oflenllng PC board

to P0511100 desired vOltage on top-left sIde.

Pu'Sh board fumly mto module 'Slot.

3. AOlate luse-pun back loto normal position

and re-Imen fuse In holders, usmg c.aul10ns to

selpc( correct fuse value.

I
Figure 2-1. Line Voltage Selection

I
I
'I

I
,

'j

I
I

8120-1351 8120-1369 8120-1689

~

" ~ ~
POWER-INPUT

:; ~L \~ SOCKET

• ,~ h ~.
L E L £

8120-1378 8120-0698 8120-2014

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

WARNING

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 10631AI
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-IB 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 anyone 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-IB system, it is important to observe the following rules:

a. 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.

c. 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 III 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 III of this manual. A study of this in
formation is necessary if the user is not familiar with the HP-IB concept. Additional information
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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. I n order for the 5359A to meet the specifications listed in Table 1-1, the operating envi
ronment must be within the following limits:

Temperature 0° to +55°C
Humidity <88% relative
Altitude <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 em (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.

I CAUTION 1
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 result.

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 -40°C to +75°C
Humidity <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 servici ng, attach a tag ind icating the type of service requ ired, retu rn 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.
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PIN LINE
CAUTION

The 5359A contains metric threaded HP-IB cable mount
ing studs as opposed to English threads. Metric threaded
HP 10631A, B, C, or D HP-IB cable lockscrews must be
used to secure the cable to the instrument. Identification
of the two types of mounting studs and lockscrews Is made
by their color. English threaded fasteners are colored sliver
and metric threaded fasteners are colored black. DO NOT
mate silver and black fasteners to each other or the threads
of either or both will be destroyed. Metric threaded HP-IB
cable hardware illustrations and part numbers follow.

1
2
3
4

13
14
15
16

5
17

6
7
8
9

10
11
12
18
19
20
21
22
23
24

0101
0102
0103
0104
0105
0106
0107
0108
EOI
REN
DAV
NRFo
NDAC
IFC
SRQ
ATN
SHIELD-CHASSIS GROUND
PIO TWISTED PAIR WITH PIN 6
PIO TWISTED PAIR WITH PIN 7
PIO TWISTED PAIR WITH PIN 8
PIO TWISTED PAIR WITH PIN 9
PIO TWISTED PAIR WITH PIN 10
PIO TWISTED PAIR WITH PIN 11
ISOLATED DIGITAL GROUND

THESE PINS

ARE

INTERNALLY

GROUNDED

LOCKSCREW

1390-0360

LONG MOUNTING

STUD

0380-0643

~
-.

I 6.5mm
'-' J.

~
§j
~§

SHORT MOUNTING

STUD

0360-0644

I
I

I

j

I

I

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the true (1) state is
O.OV dc to O.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

Programming and Output Data Format

Refer to Section III, Operation

Mating Connector

HP 1251~0293; Amphenol 57-30240.

Mating Cables Available

HP 10631A, 0.9 metres (3 ft.). HP 106318. 1.8 metres (6 ft.1
HP 10631C, 3.7 metres (12 ft.)
HP 106310, 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 Hewlett-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 III
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 II,
Line Voltage Selection.

I CAUTION I
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. POWERjWARM 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 voltage and the input power fuse is described in
Section II, 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 period. 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.

WARNING
POWER IS ALWAYS PRESENT AT THE LINE SWITCH AND
POWER TRANSFORMER, AND UNREGULATED DC IS PRES
ENT WHENEVER THE LINE CORD IS AITACHED. 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.
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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

WARNING
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.

WARNING
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.

I CAUTION I
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 pan~1 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 SYNC DELAY 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.

I SYNC DELAYI

Lh I set to PRESET

EXT 1, I..... ~I

PRESET 1 .;; 140ns fixed 1
1

SYNC I I
lOOns de,ay :I

:~I ~

OUT I I I -1
I
I 1

I.- .;; 240 ns total 1

I ~I

I 1
I

I SYNC DELAV

Lh I
EXT I set to AUTO

1 I ";;40 ns
I---J fixed

AUTO I
SYNC I ~100ns delaY~

I I 1I IOUT
I I
I .;; 140 ns total I
~ ~I

I 1

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 set to ~100 ns) the SYNC OUT is simply
a buffered version of the EXT TRIGGER. Therefore, if the EXT TRIGGER is at a 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 O.5V to SV
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. Illegal or out of range entries result in an error message. However, the 5359A does retain the
preceding parameters.
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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 fD, and UNITS e,o, fj, or fJ).

3-27. CALIBRATION

3-28. The CAL f7!) 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 IV.

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 LEOs in the front
panel are lighted, except for CLOCK 6) . A self-calibration is performed at this time.
If the calibration cannot be completed, the display returns with error message 8.n or9.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 100.00 ns
PERIOD 1.00 /ls

FREQUENCY 1.00 MHz
STEP SIZE 1.00 ns/l.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

Err 1

Err 2

Err 3

Err 4

Err 5

Err 6.n

Err 7.n

Err 7.9

Probe Err 8.n

Err 9.n
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Message

Indicates an illegal remote command or an undefined function.

Data out of range.

Illegal key combination (local of HP-IB)

Phase-locked-loop out of lock.

Undefined key (hardware problem).

RAM error

ROM error

ROM missing

Unable to calibrate using external probes.

Calibrate error.

3-37. The 5359A may also indicate an error condition by flashing on and off the non
numbered error annunciator ERR (G). 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

c. Frequency/Period

d. Triggered Frequency

3-40. Figures 3-7,3-8,3-9, and 3-10 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.
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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 defi nes 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 (Le., 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 f) 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 TRIGGER
SOURCE

5359A

INSERTiON
DELAY

1 (FIXED) 1 I 1
1"'1 ~
I I DELAY I WIDTH I

1
f"lj"llll----ISELECTABLEI -----1~~1 (SELECTABLE) I

I IOns - 160 ms ~ ns - 160 ms-.j

I I 1 I
I 1 I I
I I I

I I
EXT ~ 1 I I
TRIGGER I I

n il
SYNC +1 --'1 _
OUTPUT I I

OUTPuT ----------------1 1-----
• WIDTH + OELAY " 1601m

• IF 'PRESET' INSERTION DELAY ~ 1400,

• IF 'AUTO' AND DELAY ;;;>100n, INSERTION DELAY ~ 40n,

5359A EXTERNAL TRIGGER/EVENTS MODE

EXT TRIGGER
SOURCE

WIDTH
(SELECTABLE) I

__--'~..I 1-16777214
I EVENTS Ir- ---.,
I I
I I
I I

DELAY
I ISELECTABLE)
,.......1---- 2 _ 16777215

1 EVENTS

I
I
I

INSERTION
DELAY

(FIXEDI---------I
I
I
I
I
I
I

EVENTS -:-1 --'I

EXT Jl :
TRIGGER ~----LI----------__t-----_r_------

___n<.- ---'-- _SYNC
OUTPUT

OUTPUT ----------------

• WIDTH + DELAY';; 16777216 EVENTS

Figure 3-2. Modes of Operation
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5359A FREQUENCY/PERIOD MODE

5J59A

I

I
FREQUENCY

I 110 MHz MAX) 1
I.. PERIOD .1
I (SELECTABLE) 1

I 100 os ~ 160 ms I 1

I I WIDTH
~ .1 (SELECTABLE)

I I 1 5 os - 160 ms

I I I

I 1
I
I

I I I

SYNC n I n
OUTPUT I I I

I I I

OUTPUT ~ 1 1 I

• PERIOD;;' WIDTH + 85ns

5359A TRIGGERED FREQUENCY MODE

~REQUENCY/~ERIODAND WIDTH

SELECTABLE

--"--
I
I I BURST 1

~ DURATION ----.-J
I I ISELECTABLE) I
I I 1

1 1 I

I Ir.- I

EXT ~ I '---_I 1..-1_I
TRIGGER I

I
SYNC ------.n'-..........I ~L._ L
OUTPUT I

OUTPUT __----J

Figure 3-2. Modes of Operation (Coned)
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o
o
o
o
o
o
o
o
o
41
G

•G)

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 (son output impedance).

Switch setting which enables adjustable offset voltage for outpm 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 Ampl itude 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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CDCD0 t:
GJQ]QJ

-08,8000
0JO nC]EJ .

ED EXTERNAL ENABLE - Indicates External Trigger required to produce output.

ED 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.

J.LS - microseconds (10-6 seconds)

ns - nanoseconds (10-9 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 (106 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-IB.

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 - Jndicates that the displayed data describes the period of the output.

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 Pane/Indicators (Cont'd)

(

\

I
,I

I
t

I



Model 5359A
Operating and Programming

Start channel 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 S363A 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 50D.) in sync with
leading edge of output pulse. .

EDGE 2 output BNC connector, outputs auxiliary pulse (1 volt RMS into SOD.) 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 1KD. required. Maximum
input 10V).

FREQ STD EXTliNT 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 SOD..

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

HP-IB ADDRESS switch contains address switches A1 through AS. 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
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1. Before switching on the instrument, ensure that the power transformer primary is matched to
the available line voltage, the corre'ct 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 II of this manual. Description numbers below matched the
numbers in Figure 3-3.

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

1

I
I

.......................... approx imate center

EXTERNAL SLOPE
SLOPE.
LEVEL 0

SYNC DELAY
PRESET/AUTO 0

OUTPUT
POLARITY 0 e
AMPLITUDE G)
OFFSETCE) CD

....................................... J

.... , " PRESET

............... , NORM, POS
....................... approximate center
..... , OFF, approximate center

1
'~

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

EXTERNAL TIMING COMPENSATION
ENABLE/DISABLE Q) , , ,.. DISABLE

EVENTS
TRIG LEVEL G ,. approximate center

FRE~Lg~ G) f
EXT/INT G INT

4. Press LINE switch 8 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 CI) and OUTPUT fIl) LED indicators are lit.

NOTE

When th e 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 Messages is displayed, refer to Paragraph 3-35
ERROR MESSAGES in this section.

Figure 3-6. Operator's Checks
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5. Press DISPLAY LEVELS G) . 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 pulse (volts). Change the POLARITY switches 0 ' 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 CD ' and verify that the left-most digits vary from approximately
0.50 volts to 5.00 volts. Slide the OFFSET OFF/ON switch CD to ON, and vary the
OFFSET control CD . 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.

6. Press function keys WIDTH 4'1) ,DELAY Ci) ,PERIOD C1) ,and FREQ G) in
succession, and observe the recall of power-up parameters as follows:

WIDTH 100.00 ns
DELAY --- --- --- -- ns
PERIOD 1.00000 f.lS
FREQ 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.

7. Press, in sequence, function key WIDTH G) and STEP SIZE fD . Verify that the
predefined power-up STEP SIZE of 1.00 nsis 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
Ci) ,PERIOD C1) and FREQ G) function keys (delay and period step size 1.00 ns

and frequency step size 1.000 00000 kHz).

8. Press function key WIDTH 4'1) . Verify that momentarily pressing the STEP UP ~ey ED
increments the displayed WIDTH by 1.00 ns. Press and hold the STEP UP key 6) 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 ON fD key.

9. Press function key PERIOD CD and verify a period of 1.000 00 f.ls. Press function key
WIDTH CI) and observe a width of 100.00 ns (reenter these parameters if necessary).
Attempt to enter an illegal width parameter (i.e. 2.0 J,Ls) and verify the ERR annunciator G
is flashing and the associated function key (PERIOD) LED is flashing. This display indicates
that a 2.000 00 fJ-S pulse WIDTH is inconsistent with the previously entered 1.000 00 PERIOD.
The ERR may be cleared by entering a consistent parameter.

10. Press function key CAL e ,and verify that the OUTPUT LED G 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 0 to the ON position. The 5359A will perform self-calibration, and
assume power up parameters (Paragraph 3-30).

2. Set SYNC DELAY 0 and OUTPUT controls 0 Ci) CD CD for desired output pulse. (If short insertion
delay is not essential set 0 to PRESET.)

3. Connect external trigger signal to EXT TRIGGER input jack 0 .

I
(

I
I

(

I,

,
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I

I

I
I
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4.

5.

6.

Set EXTERNAL ENABLE slope 0 and LEVEL 0 controls for desired trigger.

Select desired delay by pressing DELAY CD ,DATA ED and UNITS fl) ee
in sequence.

Select desired width by pressing WIDTH 0, DATA ED and UNITS e ee
in sequence.

Figure 3-7. EXT TRIGGER/DELA Y
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1. Set LINE switch 0 to ON position. The 53S9A will perform self-calibration and assume
power-up parameters (Paragraph 3-30).

2. Set SYNC DELAYOand OUTPUT controls GeCDe 0 for desired output pulse. (If short insertion
delay is not essential set Oto PRESET.)

3. Connect external trigger signal to EXT TRIGGER input jack 0 .
4. Set EXTERNAL ENABLE Slope 0 and Level 0 controls for desired trigger.

5. Connect events signal to EVENTS input jack G on rear panel.

6. Set EVENTS Slope G) and Level CD controls for desired trigger.

7, Select desired delay by pressing DELAY CD DATA ED and EVENTS e in
sequence. Data entry is referenced to number of Events.

8, Select desired width by pressing WIDTH CD ' DATA fD ' and UNITS E) 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 e (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 EVTE) key,

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

2. Set 0 UTPUT controls. G) CD G) 4D for desired output pulse.

3. Select desired frequency (or period) by pressing FREQ • or PERIOD. , DATA
fa and UNITS eo. in sequence.

4. Select desired width by pressing WIDTH. } DATA fa and UNITS eo.
in sequence.

NOTE

The 5359A is a TIME SYNTHESIZER, rather than a Frequency
Synthesizer. When data is entered, it is internally converted to the
corresponding period, which is then synthesized. Since the ac
curacy of the instrument is stated in terms of absolute TIME (1 ns),
the percentage frequency accuracy improves as frequency is
lowered (i.e., 1 ns is 1% of a 10 MHz signal's period, but only
lX10-6% of the 10 Hz signal's period).

Figure 3-9 FREQUENCY/PERIOD

3-18

,I
I

I

I
,1

I
I
1

'I



Model 5359A
Operating and Programming

,',

CDGGJ tJ
GJ0G 0

------\-j---\----j-:-·1-t~~~
CD e.o.e. fa fJ).

1. Set LINE switch 0 to ON position. The S3S9A will perform self-calibration and assume
power-up parameters (Paragraph 3-30).

2. Set OUTPUT controls o.Gee for desired output pulse.

3. Connect external trigger signal to EXT TRIGGER input jack 0 .
4. Set EXTERNAL ENABLE Slope 8 and level 0 controls for desired trigger.

5. Select desired frequency (or period) by pressing FREQ CD or PERIOD G) ,DATA
G and UNITS 6).G in sequence.

6. Select desired width by pressing WI DTH CD ' DATA G and UNITS G). G
in sequence.

7. Press TRIG FREQ • to enable the external trigger.

8. To return to normal Frequency/Period mode, press TRIG FREQ ED 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 IEEEStd. 488-1975,
"Standard D igita[ Interface for Programmable Instrumentation".

3-59. This section describes how to use the 5359A on the HP-IB. 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, (PIN 59300-90002)
Hewlett-Packard 9825A Calculator General 1/0 Programming (PIN 09825-90024)
Hewlett-Packard 9825A Calculator Extended 1/0 Programming (pIN 09825-90025)
Condensed Description of the Hewlett-Packard Interface Bu~ (PIN 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-1B con
nector. Interface functions provide the means for a device to receive, process, and send mes
sages over the HP-I B.

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 Iisten only mode, does
not unaddress to listen if addressed to talk).

SR1 Service request capabil ity.

RL 1 Complete remote/local capability.

PP0 No parallel poll capability.

DC1 Device clear capability.

DT1 Devce trigger capability.

C0 No controller capability.

E1 One unit load.

3-20
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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-dependent in- Accepts program codes. See wrt 704, "F6e6"
formation from one device to Table 3-4 for code set. Sends
one or more devices on the 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 be set Clears bits 5, 6 and 7 of status c1r 7 or
to a pre-defined state (a certain word. Clears Service Request. elr 704
range, function, etc.).

Remote Permits selected devices to be Goes to remote when REN true rem 704
set to 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 lei 704
return to local (front panel) and enable local control or all
operation. switches and controls.

Local lockout Disables local contra) of select- Disables LOCAL/REMOTE push- 1107
ed devices. bUllon.

Clear Lockout Returns all devices to local Same as Local Message and lei 7
and Local (front panel) control and simul- enable LOCAL/REMOTE push-

taneously clears the Local Lock- bUllon.
out Message.

Require Service Indicates a device's need for Pulls on SRQ to indicate change rds (7)-A
intera([ion with the controller. in status byte or single cycle if bit (7, A)

output completed. See status byte (bit 7 = 1 if
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 other7 bits (optional)
are used to indicate the type of
service req uired.

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 eli 7
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).
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3-64. Address Selection

3-65. To use the S359A in an HP-IB system, set the rear panel address switches as shown in Table
3-3. The five right-hand switches, AS 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 "0" 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 ASCII-coded bytes not followed by
a decimal or binary number. For example) the character "e" 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 ASCII-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 ASCII-coded bytes followed by a sequence
of bytes representing a binary number. For example, the binary command:

IN (byte #1) (byte #2) ... (byte #66) is the "learn" command.

For decimal commands, the number used must be of the form:

where:

Xi = digit (i = 0 to M; M2:0)

Yj = digit (j = 0 to N; N2:0; N+M2:1)

lk == digit (k = 0 to 1, one or two allowed)

1= optional

3-22

(

I

,I
,

I
j

I



Table 3-3. Address Selection

Model 5359A
Operating and Programming

INSTRUMENT
ADDRESS....-..........

A5 • • • A1
"1" POSITION (UP)

~--

~~~~~~ :
~NOTUSED

ASCII CODE
ADDRESS SWITCHES DECIMAL EQUIV-

CHARACTER LENT OF BINARY

LISTEN TALK As A4 A) A2 A, SWITCH SETIING

SP @ 0 0 0 0 0 00
! A 0 0 0 0 1 01
" B 0 0 0 1 0 02
# C 0 0 0 1 1 03
$ 0 0 0 1 0 0 04
% E 0 0 1 0 1 05
& F 0 0 1 1 0 06,

G 0 0 1 1 1 07
( H 0 1 0 0 0 08
) I 0 1 0 0 1 09

* J 0 1 0 1 0 10
+ K 0 1 0 1 1 11
} l 0 1 1 0 0 12

- M 0 1 1 0 1 13
N 0 1 1 1 0 14

/ 0 0 1 1 1 1 15
e p 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 5 1 0 0 1 1 19
4 T 1 0 1 0 0 20 Normally

5 U 1 0 1 0 1 21 Reserved

6 V 1 0 1 1 0 22 for HP-IB

7 W 1 0 1 1 1 23
Controller

8 X 1 1 0 0 0 24
9 Y 1 1 0 0 1 25

Z 1 1 0 1 0 26
} [ 1 1 0 1 1 27
< \ 1 1 1 0 0 28
=: ] 1 1 1 0 1 29
> - 1 1 1 1 0 30
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The following are examples of valid numbers:

-123 or 123. or 123eO 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.ge6", is sent to the processor via the HP-I B interface card
(05370-60015), character by character, until the "," 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 currentswitch settings and
controls are "memorized" and become the starting point for HP-lB 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, jf less than
one.

Example: For delay of 25 ns send

o 25 e - 9, or

0.025 e - 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, 0, 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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Table 3-4. 5359A Device Commands
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Command Device Equivalent Command
Group Command Description Key/Switch/Control Type

Function F <num> <term>* Frequency Mode (Hz) FREQ
Mode 0/DATA/UNIT5 Decimal

P <num> <term> Period Mode (seconds) PERIOD
0/DATA/UNIT5 Decimal

D <num> <term>
Del" 1 DELAY

Seconds, if DelaylWidth 0 DATA/UNITS Decimal
less than 1. Events

W <num> <term> Width otherwise. WIDTH
0/DATA/UNIT5 Decimal

Step <prefix> 55 <num> <term> Step Size (units correspond to the
Mode units of the prefix) STEP SIZE

<prefix> = F, P, 0, or W o IDATA/UNITS Decimal

<prefix> SU Step Up (single step) STEP UP (6J Terse

<prefix> SD Step Down (single step) STEP DOWN~ Terse

Events EN Events Slope Negative EVENTS SLOPE Terse
Mode JCJjI '-

EP Events Slope Positive EVENTS SLOPE Terse
f-=:J ~

Trigger TP External Trigger-Positive Slope SLOPE {~ Terse
Mode

TN External Trigger-Negative Slope SLOPE {~ Terse

TM Trigger Manual MAN TRIG Terse

0
pressed once

10 Telggee loput DI"ble } Discon nect/connect Terse
EXT TRIGGER

IE Trigger Input Enable ii!put

TF Triggered Frequency On
TRIG FREQ Terse

NF Normal Frequency (No trigger
needed) 0
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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

~COMP

OC Output-Complement NORM
~

Terse
COMP

AMPLITUDE Terse

OA <num> <term> Output Amplitude O.5V -~ 5V Decimal
and Display Levels anc DISPLAY LEVELS

0
OFFSET

00 <num> <term> Output Offset -w A+w Decimal
and Display Levels and DISPLAY LEVELS

OL Output Local (Enable front DISPLAY LEVELS Terse
panel OFFSET and AMPLITUDE 0
controls)

SC Single Cycle No equivalent Terse

RA Rearm (initiate single cycle) No equivalent Terse

NC Normal Cycle (cancels SC) No equivalent Terse

00 Output Disable No equivalent Terse

OE Output Enabled No equivalent Terse

Sync SP Sync Delay-Preset PRESET '~ Terse
Delay AUTO

Mode SA Sync Delay-Auto PRESET

~
Terse

AUTO

Calibration C Perform Calibration CAL Terse
Mode 0

ECE External Compensation Enable EXT TIMING Terse
(Enable 5363A Probes) COMPENSAliON

ENABLE DISABLE Terse
n=J

ECD External Compensation Disable ENABLE DISABLE
(D isable 5363A Probes) CII

--- ~-

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 sending F,
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/CaMP 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
00. As an alternative, the decimal command OA and 00 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 00 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 = 2 MHz

width = 100 ns

sending f2e6, w100e-9, oal, 00 -.5 LF

r- 2 MHz or

l~
SOOns

+1

1OUTPUT
OV TIME

{50n)

-1 r-
OFFSET

-O.5V
AMPLITUDE

1.OV

WIDTH
lOOns
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(2) delay 25 f..Ls

width = 10 f..Ls

sending d25e-6, w10e-6, oc, oa3, 00 +.5,

4

3 iOUTPUT
(50n) 2 AMPLITUDE ----. ....--WIDTH

3.0V lO,us

~ --- t -
OV

t i i
TIME

EXT TRIG
EXT TRIG OFFSET

O.5V

-.... DELAY 25~s ....--

3-78. By using the SC (Single Cycle) terse command, one output pulse is produced for the first
trigger pulse unti I an RA (Re-Arm) com mand is set. Upan receipt of the RA com mand, the occur
rence of a trigger pulse will produce one more output pulse. While the single cycle mode is in
effect, changing the pu Ise parameters also produces one output pulse. In this fashion, asequence
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 son 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:

3-28
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a. With the 5359A in local mode, set the instrument controls, switches and functions as
desired.

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

c. Address the 5359A to talk. The 5359A then automatically sends 66 bytes to the controller.

d. Modify the state of the 5359A as desired either locally or via the HP-IB.

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

f. 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 00 terse command (output offset)
or the OA terse command prior to sending the teach command.

3-82. 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.

2. 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 th is 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.
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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

8 Entering debug monitor Leaving debug monitor None

7 Service Requested Any legal device command Generated when set to one.
received Cleared when set to zero or

or when serial polled.
change from remote to local

or
clear bus message received.

6 Any error message except 8.4, Clear bus message received. Generated when conditions
8.5, or 8.6 is displayed. to set th is bit occur.

5 Error messages 8.4,8.5, or 8.6 Calibrate operation is per- Generated when conditions
are displayed. formed (but may be set to to set this bit occur.

one again if error occurs)
or

clear bus message received.

4 Time base set to EXT. Time base set to INT. Time base should not be
changed while instrument is
running.

3 Oven time base not up to Oven up to temp or no oven Generated when any change
temperature. installed. in this bit.

2 Output disabled by a duty No duty cycle error. Generated when any change
cyde* error. in this bit.

1 Cycle complete in single Rearm command or new data Generated when this bit set
cycle mode. received or leave si ngle cycle to a one.

mode.

*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 13 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).

982SA Computing
Controller Program

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

iJ ~ (e;"';

.:.;: l..} ( ~ '.. ~.i :.};: :, ~.J :~; e~:1

e ~- '3 ~ ~~~ C: ~ t·l ~::; :~; 2 ~~ r~' ..

'3 :: D~:; ~:: :.:' ~=..:- -~ '~! :.

,_! Ie il (t '").:t J :.:l:=. d '.
c:; ill ~~ T. ,.. ~~( ~ ~ :, d := i_~ .:

'1; :::. t f,:'

~: 1(' 25:~1

Procedure:

1. Power-up 5359A.

Line 1: Program the S3S9A 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 S359A 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.

2. Manually enter a delay of 0 nsec. Jhis step puts the S3S9A 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 S3S9A SYNC OUTPUT and OUTPUT pulse with a dual channel oscilloscope.
Use either a scope with son input impedance or son feed throughs.

5. Adjust the trigger LEVEL control until an output is produced.

6. Enter the above program into a 982SA calculator.

7. Press G on the 982SA. Verify proper operation by observing the SYNC OUTPUT
and the OUTPUT pulse on the oscilloscope.

3-31



Model 5359A
Operating and Programming

EXAMPLE 2

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

Procedure:

1.

2.

3.

4.

5.

6

Power-up 53S9A.

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

Enter the 9825A program shown below.

Press 8 on the 9825A. When the 9825A display returns with (5359A -- 9825A), the
5359A has "taught" its operational state to the 9825A.

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

Press G 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.

1; L; f::"'1 ,.,~,. LI ;; ,. Y. ~. ," ~

., -., ~-./; ."

". 'A': ;," ;..:'-=

I ::: 1 ~. ~.:' ~:" t·

113 ~ L e :::' ~:. ~ d·- ;:r
~ :~ :;; :~ :; c; ,. "7 :~ :~; :~ '3 !-1

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.

Line 6: When 8 ,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 00 or OA
before sending the TE (Teach) command.
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SECTION IV
OPERATION VERIFICATION AND PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures from page 4-1 through 4-15 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. A complete performance test starts on page 4-16.

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 II of this manual.

Setup:

1720A

5359A

,0 'I

:::J1:l~"1

Ll, ~II
SYNC OUT OUTPUT

CHAN A

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

EXTERNAL SLOPE
SLOPE .f
LEVEL. . . . . . . . . . . . . . . . . . . . . . . . .. .. approximate center

SYNC DELAY
POLARITY NORM, POS
AMPLITUDE approximate center
OFFSET OFF, approximate center

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

EXTERNAL TIMING COMPENSATION
ENABLE/DISABLE DISABLE

EVENTS
TRIG LEVEL approximate center
SLOPE f

FREQ STD
EXT/INT INT

4. Preset the 1720A Oscilloscope control as follows:

CHANNEL A 1 volt/Div., SOD input Z
CHANNEL B 1 Volt/Div.) SOD input Z
HORZ DISPLAY MAIN
VERT DISPLAY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ALT
INT TRIG A
TIME/DIV .2 its

5. Press LINE switch 8 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 0 and OUTPUT ED 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 a self
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 j[ I.

6. 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.

7. 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.

8. Slide the OFFSET OFF/ON switch to ON and vary the OFFSET control. Verify that the out
put pu Ise 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 level display
return to 0.00 volts.

9. 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.
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10. 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.

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

WIDTH 100 ns
DELAY --- --- --- --ns
PERIOD ,. .. . . .. 1.000 00 }.J.s
FREQ 1.00000 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.

12. Press, in sequence, function key WIDTH 0 and STEP SIZE fD. Verify that the prede
fined 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 G '
PERIOD CD and FREQ Q function keys (delay and period step size 1.00 ns and fre
quency step size 1.000 000 00 kHz).

13. Enter a width step size of 10 ns, by pressing the WIDTH, STEP SIZE, 1,0, and ns/Hz keys in
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.

14. Press function key PERIOD G) and verify a period of 1.000.00 }.J.s. Press function key
WIDTH G 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 }.J.s) and verify the ERR annunciator is
flashing and the associated function key (PERIOD) LED is flashing. This display indicates
that a 2.000 00 }.J.S 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.

15. Press function key CAL fD ,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.

4-3



Model 5359A
Operation Verification

4~10. EXTERNAL TRIGGER
Setup:

1720A

PULSE OUTPUT

I
j

'I
'J
,I

'=::J ::,. =..::;. :J
~ ~::. .=:~::. ~
~'----'

L"O;;.;U;.;T.;.PU;;.T -+-_...J CHAN B

..S..Y_N...C...O...UT ..ICHAN A

---- ~--~liiiI," .- ....

5359A

I

EXT TRIG

I')

...... ~

.,,-

c. _~

~:.. '::-

- (;

Cl -- (}L __-O

8082A

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:

'j

1
j,

....O"-U;..;T_PU"-T -+-_...... CHAN B

8082A

j..;S;.;Y..;.;N.;;.C..;;,O.;;.UT;....",. ...J CHAN A

1. Enter the Events mode by pressing the WI DTH, 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. Set the oscilloscope TIME/DIV to 1 f-LS and adjust the EVENTS TRIG LEVEL control on rear
panel for stable oscilloscope display of Sync Out and Output pulses. (Readjust EXTERNAL
ENABLE LEVEL if necessary.) Verify an approximate 2 f-Ls Output pulse occurring approxi
mately 3 f-LS after the Sync Out.
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4-12. AUXILIARY OUTPUTS

Setup:

EDGE 1

5359A

., .

AUXILLARY

OUTPUTS~

OUTPUT

CHAN A CHAN B

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 /-LS and verify an EDGE
1 output pu Ise 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:

START

STOP

1720A

5359A
--------

I:J;" •••
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1. Preset the 5363A contro Is as follows:

START A + 0.50 f
STOP B + 0.50 f
PULL TO ADD
10.00 nsec IN

NOTE

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

2. Preset the 5359A controls as follows:

EXTERNAL ENABLE "" CENTERED, f
SYNC DELAY PRESET
POLARITY NORM, POS
AMPLITUDE "" lV
OFFSET OFF
EXT TIMING COMPENSATION
(REAR PANEL) DISABLE

3. Press 53S9A 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.

4. 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.

S. Press S359A 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).

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

7. 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.

4-14. 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 Vtll.

4-16. To perform the verification, set up the 53S9A as shown and set its rear panel address switch
to Address 04.

4-6
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~--- -- ---- -----=--- -- ---- -----
==========~ ----CCl~c:JO~t:::=IO~~ _~c::I~_

.DD~ODDDODa _oo~_

.oo~og~Oggg:.

9825A'

HP-IB CABLE {P/O 98034AI

5359A ADDRESS SWITCHES

I~~~~~~
A5 Al

'9825A should have either the 98213A
General I/O - Extended I/O ROM or
the 98214A Plo rter- GeneriJl I/O 
Extended I/O ROM.

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 4

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

FRONT

EXT TRIG SLOPE f
LEVEL "=0V
SYNC DELAY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. PRESET
POLARITy NORM/POS
AMPLITUDE midrange
OFFSET ON/midrange

REAR

FREQ STD EXT/INT INT
EXT TIMING COMPENSATION DISABLE

4-18. The program listed in Table 4-2 may be keyed into the 9825A or may be loaded from an HP
IS Verification Cassette, HP PIN 59300-10001 (Revision E or later), which also contains HP-IS
verification program for other instruments. To run the program on the cassette, insert the
cassette into the 9825A, load file 0, 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
(hieroglyph ics, error messages, etc.) constitutes an instru me nt failu reo Refer to Section VIII 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 do so by the
9825A printer. At the concl usion of each test the 9825A stops and displays the cu rrent checkpoi nt.
To advance to the next test, simply press CONTINUE. If it is desired to repeata test, type cont "9"
EXECUTE, for example, to repeat checkpoint 9.
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Check Point

Table 4-1. Model 9825A Program Description

Test Name 9825A Printer Output/Comments

Set-up C·HLei·:: eo-, T k.'T i.

2

3

4-8

Listen Address

Talk Address

c 1"'~ e ( k:: :/ 1;::' (' if;, :'
':i:' Ct··; L\' l< F: '/ :~~; L. I T" ~

",.. L.CC ..... FEJ':"l
':1:' J.:.l I [; T j...j

!_ ':: h
':;;- f?l"tl Mf'

.,,:. Cf'! i.. '( f:: L. '-;- '::: L. IT;
~;. Lee ..... F: F I'll
":1:" L:.j I DTH
I:..; .') , ; :::~i j::i [1 I ~::; F L.. H;( ~

.: ,~:: t::: :.". :.':

.:. ':')':."" ::";::..:

7';'

/; ,t :...: : "

)

*Means that the operator
checks for these conditions.

When verified, press CONTINUE.

I,
J
,I
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Table 4-1. Model 9825A Program Description (Continued)

Check Point

4

Test Name

Remote/Local

9825A Printer Output/Comments

Operator must press
LOCAL on 5359A,

then verify as indicated.
I.) I DTH
L} 1. ::'1 t' L.. !=i"1 ;

: i:::.:·

~.'.l I DTh
TL..l<

5 Local-Lockout CH[C: 1< ~..: 1-1 T t··
~ :....... t

6 Calibrate

~:; 3 ::5 :) j:::l l:t ::::. '~. e (j

0. (~ ,:::l ( ;:::' ::::. ::::. :~< ~:. =:;' "i:. :~.

F ( e ';;. ::::. L. C~ C: ./ i:~~ E: !='!

t j"'l !::' ~=; :~; 5 =) I:::, l:i. (; d

C: j-i Ec: 1< l:::: C~ I !..~! I:;)

p ( !::' :::", ~. CC! 1-) T" I ~ '·1 LJ E

:".'! ;

}
5359A should have same

indication as those
listed for Checkpoint 2.

Ct~·~ i~~·l0· :~~825~~ o.(id
o b :::;. e !." !) !;;:' ~i :.:~ :; ::~ ~~l

C:FjL I<E::(= L..~:::C:: It
:::. j'''i C i) ], d '1·i -:::1 ~.,.~ -1' :.'1. :=.
() c: ~:::! I ].:=. d ::.: n l=' ;:
:::~ :3 ::; l::~ H '!:-;:- () n t
~~:: C. n,~:I. ( =:::" 1"', ;} ]. (~ :~::. :"!":

r:> t:' to. f::: Hi·;: 1=,1 CJ I f"~ T ..._
G. f T. e i" C' }:1 L. ej c (! ;::'

CAL key LED turns on
I and OUTPUT LED turns
) off during calibrate cycle
( approximately 1 s.
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Table 4-1. Model 9825A Program Description (Continued)

Check Point Test Name 9825A Printer Output/Comments

7

a

External Timing
Compensation

Display and
Adj ust Levels

.:{. C~ j"'! '.... \1 1< E:/ :::: L.. I T
);' L. C !~:: ./ F t~: :"'j

,
.....t ~ ::~:

.)~ 0 ~"i L.. \l ~::: E: 1/ ::::; LIT ~

~( L. DC: ..... ~? t: i'l'i

}

)

Do not connect a
5363A for th is test.

Adjust AMPLITUDE and
OFFSET controls and

verify (5359A displays)
these ranges.

I
J

I
:~

I

';t:'

F: i"1f
') ULoT ':::

} Display also has AMP
OFFSET voltage displayed

4-10

Convenient for the
followi ng scope observations.
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Table 4-7. Model 9825A Program Description (Continued)

Check Point

9

Test Name

SNYC and
OUTPUT

9825A Printer Output/Comments

C0 (. (l e c t ::; 1/ r'~ C G. n d
CUT r:: UT t 0 ::~. c. 0 P E'

( 5 i21 0 h f~'~ :;:.) ;.

~~; ;-~. t ~:; \' f'~ C :::. h 0, )"', ;

2 'f/.····OI I
/

::: :::' t T I j:'i ~ ./ CI i:/ t ::: :

:;::,1 'j }

\:i !::' f"" ~. f '/ CUT F !.J -r ;
:~ 1 J"1 HZ
~~ A1'1'1 P +4 \.:
~~ C! f f :::. E' t _. 1. :'/

~I:' ~;.! i d t h 1 ~~I [I t', ::;.
11/ e r i f '/ ~:; ''( ['1 C ;

Trigger scope on
channel with SYNC signal

as input.

10

11

Normall
Compliment

Postivel
Negative

CHECt< pel t··~ T 1. C
OUTPL1'T NORM~'~COMP

'r e ~::. t II F ( 0 ':;1 ( G. !':'~

;::. ~.r.i i t c I'''~ I:;:' ':;. ·f' (0 1'/1

rl C) F:' i"i !:- () CC! !': F'
l~~: tj;"';e:=,~

p ( ~:' ::~. :::. C0 t···i 'r It··! UE
',I,! h i 1e 0 b ::::. !::' 1'- i) :i n '7.!

1:. h E' :::;. C t) j:::: I::' :l

CHEC1< P C! I t·~ Til
I] UTF: i..J T F0 ~:; ./ ;..{EG
T:::' :::. t:J F' (' 0 -::I r :J. fl':

:::. :~. t:::. CFF ~::; ET
t () ~~! u. n d thE' fl

~::' i:.i i t c· h :::' :::. f t~ (i fl'J

F' D~:; t 0 i"~ EC
~5 t i f(i e :;. I.

F !'" e :=. ::;. Cc r'~ T I t,~ UE
I,.) h i 1 !-~. 0 b ~~, t=:' r t.) i. I'w~ '::i

} Approximate value.

See Section III jf
required, for a description

of NORM/COMP

Small"c" also present
on the 5359A when

OUTPUT in COMP mode.

See Section III, if
required, for a description

of POS/NEG output.
5359A display will flash

as data is input via
HP-IB.
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Table 4-1. Model 9825A Program Description (Continued)

I
)
I

Check Point

12

13

Test Name

Output Disable

External Trigger
Delay Mode

962SA Printer Output/Comments

C. t·) EC1<". ~> ::~~ I ;:,.j T' 1. 2
Ui.,J 'T F> j.J T ~:) i. ::::. (1. b ], e
Ti::' :~. t l. F' (" C! .:::! (' G. f:':

cl i :~:. C. b 1 :::' ::~. i) n ::::~

E' n 0. !:.: 1 :~: :~. t h.::'
OUT F 1...1 "r ::-. t if;'; e :::. ::

P ( E- ~. ~:. C: Ci j'.j T X~...~ Li E
!".! j... ~ i 1e :::", ~:: ::::. =:::' :' =.) :I. (1 .:?

'! hi:::' :::',CC=F::I? It

>i c: T[ ;
1"'1 ~ ! ":' ;:::. ;.J ";" ! !~~. (': d () ::;' :;:.

FR~~~;.·'~~:E:~~lJ[~! l~:~:;·t.

p (C :::~ ~~ G. \"'j ~~. ::::. .;. :::. ;

1".1 .i. c! ":. !.,!:: ::::" , , 2121 i', ~::.

1 u ::~. :J. n d b G. C k
d c, J,:) (f t C j, i~~! ~::~ j-"l ::~. ::

(

I

I
.~

14 Frequency!
Period Mode

F~ i" !:.~. :~:' ;:;;. r: C; J···1 T T j'··i !.J E
!,t) h :L .!. I:;: .••.. :.~~ .;.: j=' - J! 1 (I ':::~

C1···i E: Ci·-':: 1..·· U .t (; ,:., .i. :~~

E. ;:':~ T "r~?t GeE: i?

j:) ~) ], :~:. C:' '::1 (:: ~"i (F::: ':::i J
t c: C>:;"f' '";'!:~~~ I GC;EF~

While stepping, the output

}

turns off so that the
scope display will flash.
5359A display indicates

cu rrent width.

4-12
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Table 4-1. Model 9825A Program Description (Continued)

Check Point Test Name 9825A Printer Output/Comments

DEL H\' :: :: :: c : ~~; C~2! n :::.
i,1 J. [; TH" " " , , , '50 "'.
i) e ( i f '/ ~

.;~. Ut·~ L, \' ~::: F \1 ~:; L. IT;
-:(. L. CC..... FEr'l

15 SYNC Delay

·~~iJ~_J·rPlJT;.; = ~ "~on

.~~ ~::; C: UFED I ::; P L.. R'/ ~

::: :'(: ~···l C: DEL. A\: Te ';::. t ~

F' (" c: .:::~ ( iJ. (:'! :~. e t ::;.

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).

16 External Trigger
Disable

-I:. c F: f~~ E~:; F T 1. ~j

t i f:'~ e::;· ::

CHEC: 1< FC 1: ~..j T 16
TF I G [J I ':::;F!E~~E

Delay between EXT TRIG and

}

OUTPUT should alternate
between 640 and 540 ns

(approx.) 5359A OUTPUT LED
flashes during SYNC

delay switching.

T :.,:. -::: .~
: ._...~..

d j. ::::. :} I:) 1. e :=. G. n d
1:7:' ~-~ 1} t::: 1i::' :::. E:.< T T~? 1. ~~

1. e '~~. i f:'\ E' :::. :l

P ( e ::::. ~::. C ~=i r··l T I 1'··1 UE:
:.'.1 h :i 1 r~' c b ::::. ;::' ( :) :1. n ·:::i

t 1···~ e ~ c C ~::: I:~· :;
} Output should alternate

between on and off.
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Table 4-1. Model 9825A Program Description (Continued)

.1

Check Point

17

Test Name

External Trigger
Slope

9825A Printer Output/Comments

C)...j ECi::: F: CI j...j T J?
T' k I C~ ~~':; L.. 0 FF Te ~::. t l:

18 Triggered
Frequency

Mode

FI ( e :::: ;::;. CCl·-·! T I r'~ UE
!.:,! ~', 1. 1. ,~:: () b :? e ( :.) 1 n '::i

t j -t e ::. C· (: f.> E- :-

C:: HECi< F UI 1"~ T" .:. ;::;
T ~: TC F ~~: E: C l :::;. .::: 'i-

F f'" C: ':j f' G. !':'j :.:. E' t :::. :~

11/ I;::' t ~. +
.):, C) ~ ...~ L. 'y' i< E: '/ ~::; L. IT;

:t E\/ 1 ~:;

+- J:fJ.G:::.hin·::3)

~:~ C ~.'; 'r E['1~; r:: ~,~ ~~: ::
~: '- , , '- : , , f .~ c, ~~. h in'::,

}
Output moves depending on

which slope selected.

,t

.1

J
.~

':i:' ::::; C(J Fa i:::: DI :~:; F Lt~j :/

.:!:- T' F~ I ;:~ FPEe } Should be a burst of 11
Output pusles.

19

4-14

Teach/Learn

1 I:"!]. (n ::;;. the ;':'1 0 d e
P E;' (" CH!< I:) CI r'~ T 1. ~:~

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/l00 ns width.

When CONTINUE is pressed,
5359A "learns" the set-up

i,e., it should retu rn to
triggered frequency mode.
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Table 4-1. Model 9825A Program Description (Continued)

Test Name 9625A Printer Output/Comments

20

21

Error 1

Service Request
Duty Cycle Error

CHEC: 1< P Ci I y~ 'T ;:::~ !:::i

HF _. TEll} E"; G. J.
Ct.: {:'; f:'; ,J (; d TE' :: t II

P ( c= <;;i i'" G. f:"; :::. ~. n c3 ;~.

i.A (i d 1;;:' f ,~ ;'i e cJ }~ F:"~ :L E
'",' "_. f;~ ((! =). (1 ::J r. \l~ :::' ( if: oj

':i: ~:; ::::; :::; l~~! ~;::! L) I ~:; f'::: L. i:~~ '{ ~

CHECi< F' CI i···i of ? i
::3EF;:/ ICE I?EUUES T
T r::' :::. t 1: F r Ci'~ r'o 0. fl'; ::;;.

Width too large for
specified period

c h e c· k :~~. f u ( 0.

Ser~)lCe !~·E·(llj~~·~t~ )
Co c: n :::j () C t 5 :J.

::. e ( 1 O.}, F=' () 1. 1 ::~.:

p ( i n i:. ~::. t !.,,! E-

:~. t u t Ij ~~~. b '/ t r::' 1 1"'!

(I c· t !), ]. ~ / ~. ( i f '/ ;
~. Ci"'~ 1.... \' ~< E'/ ~:; t.. I T ~

-+ L.. c~ C./ F: E!'l'!
~I:' !.:.~ T[I 'r H

)

A Duty cycle error
should cause a

Service Request.

Due to duty cycle error.

Due to duty cycle error.

Status byte shou Id be
one of these two val ues.

Actual received status byte is
printed here. Should be 102

or 106.
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4~21. PERFORMANCE TESTS

4-22. The following procedures can be used as the Performance Tests for the HP 5359A Time
Synthesizer. Results of the Performance Tests may be tabulated on the HP5359A Performance Test
Record at the end of this section.

4-23. The equipment needed to perform these tests ar-e:

One HP 5370B Universal Time Interval Counter,
One HP 3312A Function Generator (or equivalent)
One HP 1725A 275 MHz Oscilloscope (or equivalent)
One 50.0. Feed-Through (HP part # 10100q

4-24. Table 4-2 lists a summary of the eight tests and the specifications tested:

Table 4-2. Summary of the HP 5359A Performance Tests

PARACRAPH
DESCRIPTION SPECIFICATION

NUMBER

4-25 Delay OnS to l60mS

4-28 Period lOOnS to l60mS

4-31 Width 5nS to l60mS

4-34 Step Size minimum SOpS

4-37 Jitter
200 pS rms max (Delays OnS-l0mS)
lnS rms max (Delays 10mS-160mS)

1 volt positive pulse
4-40 SYNC OUTPUT width 35nS nominal

Rise/Fall time <5nS

Amplitude adjustable O.5V to 5v
4-43 OUTPUT PULSE Offset adjustable -1V to +1V

Rise/Fall times <5nS

4-46 Insertion Delay
<140nS in PRESET
<40nS in AUTO

4-25. DELAY

4-26. Specification Tested: 0 nS delay and 160mS delay at various output amplitudes.

4-27. Equipment: HP 5370B, HP 3312A

1. Set the 5359A fron t panel controls as follows:

EXTERNAL ENABLE
LEVEL midrange
SLOPE +

SYNC DELAY PRESET
OUTPUT

POLARITY . . . . . . . . . . . . . . . . . . . . . . . . .. NORM,POS
FUNCTION

WIDTH 5nS

4-16
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4-25. DELAY

4-26. Specification Tested: 0 nS delay and 160mS delay at various output amplitudes.

4-27. Equipment: HP 5370B, HP 3312A

1. Set the 5359A front panel controls as follows:

EXTERNAL ENABLE
LEVEL midrange
SLOPE +

SYNC DELAY PRESET
OUTPUT

POLARITY " NORM,POS
FUNCTION

WIDTH 5nS

2. Set the 53708 front panel controls as follows:

FUNCTION TI
STATiSTiCS MEAN
SAMPLE SIZE '1
ARMING ±TI

PERIOD COMPLMNT STOP
START

TRIG LVL 0.50V (mid range of SYNC pulse)
SLOPE +

STOP
TRIG LVL O.SOV (mid range of OUTPUT pulse)
SLOPE +

INPUTS SOD, +l(both START and STOP)
START COM SEP
COUPLING.. .. .. .. .. .. .. .. .. .. . .. .. .. DC

3. Set the HP 3312A for a 1 MHz, approximately 2Vp-p square wave with no offset.

4. Connect the 5359A, 3312A and 5370B as shown in Figure 4-1.

10 MHz
OUT

3312A

••••••••••••••••••
G~O~~~

SYNC
NOTE: Use BNC cables of OUTPUT

equal length from
5359A Outputs to
5370B Inpu1s.

FREQ STD
INPUT (EXT,

5359A

50n
OUTPUT

/ 53708

STOP

Figure 4-1. Setup for DELA Y Performance Test
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5. Modify the 5359A front panel (OUTPUT AMPLITUDE, OUTPUT OFFSET and FUNCTION
DELAY) and the 53708 front panel (STOP TRIGGER LEVEL) to meet the first parameters
shown in Table 4-3.

6. Press the CAL key - This sets the Internal delay constants to the midrange of the OUTPUT
and SYNC OUT pulses.

7. Verify that the time interval measured on the 5370B meets the MEASURED DELAY
specified for the appropriate line in Table 4-3.

8. Perform steps 5,6, and 7 for all the lines in Table 4-3.

Table 4-3. Measurement Parameters for Individual RANGE Testing

OUTPUT OUTPUT FNCTN STOP MEASURED
AMPTD OFFSET DELAY TRG LVL DELAY
(5359A) (5359A) (5359A) (5370B) (5370B)

+1.00V Off OnS +O.SOV ±1nS

+3.00V Off OnS +1.S0V ±1nS

H.OOV Off OnS +2.0DV ±1nS

+1.DDV ONI+1V DnS +1.SDV ±1nS

+1.00V ON/-1V DnS -O.SOV ±1nS

+1.00V Off 1E;OmS +O.50V 160mS±1 nS

+3.00V Off 160mS +1.50V 160mS±1 nS

H.DDV Off 160mS +2.DDV 160mS±1 nS

+1.DDV ON!+1V 160mS +1.SDV 16DmS±1nS

+1.DDV ONl-1V 16DmS -O.SOV 160mS±1nS,
r

4-28. PERIOD

1

.t+7 T~ c.
,.. . )

4-29. Specification Tested: lOOnS Period and 160mS period at various output amplitudes.

4-30. Equipment: _5370B

1. Set the 5359A front panel controls as follows:

OUTPUT
POLARITy NORM,POS

OFFSET OFF
FUNCTION

WIDTH 5nS

2. Set the 5370B front panel controls as follows:

FUNCTION PERIOD
GATE O.lS

3. Connect the 5359A and 5370B as shown in Figure 4-2.

4-18
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son
OUTPUT

10 MHz
OUTII 53708

STOP

Figure 4-2. Setup for PERIOD Performance Test

4. Modify the 5359A front panel (OUTPUT AMPLITUDE, OUTPUT OFFSET, and FUNCTION
PERIOD) and the 53708 front panel (STOP TRIG LVL) to meet the first parameters shown
in Table 4-4.

5. Press the CAL key.

6. Verify that the PERIOD measured on the 5370B meets or exceeds the MEASURED PERIOD
specified for the appropriate line in Table 4-4.

7. Perform steps 4, 5, and 6 for all the lines in Table 4-4.

Table 4-4. Measurement Parameters for Individual PERIOD Testing

OUTPUT OUTPUT FUNCTION STOP MEASURED
AMPLITUDE OFFSET PERIOD TRG LVL PERIOD

(5359A) (5359A) (5359A) (5370B) (5370B)

+1.00Y Off lOOnS -to.50V 100nS±lnS

+3.00Y Off lOOnS +1.S0V 100nS±lnS

H.OOY Off lOOnS +2.00V 100nS±lnS

+1.00Y ON/+l.00V lOOnS +1.S0V 100nS±lnS

+1.00V ON/-l.00Y lOOnS -O.SOV 100nS±lnS

+1.00V Off l60mS +O.50Y l60mS±1 nS

+3.00V Off l60mS +1.50Y l60mS±1 nS

H.OOV Off l60mS +2.00Y l60mS±1 nS

+1.00Y ONl+l.00Y l60mS +1.50Y l60mS±lnS

+1.00Y ON/-l.00Y l60mS -O.SOY l60mS±lnS
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4-31. WIDTH

4-32. Specification Tested: SnS width and 160mS width at various output amplitudes.

4-33. Equipment: HP 5370B and HP 3312A

1. Set the 5359A front panel controls as follows:

EXTERNAL ENABLE
LEVEL midrange
SLOPE +

SYNC DELAY PRESET
OUTPUT

POLARITy NORM,POS
FUNCTION

DELAY OnS

2. Set the 5370B front panel controls as follows:

I
\

,~

I
~,

FUNCTION TI
STATISTiCS MEAN
SAMPLE SIZE 1
ARMING ±TI

PERIOD COMPLMNT STOP
INPUT

START
SLOPE y- ~

IMPEDANCE ,' 1M~
1,,-- ...

ATTENUATION +
COUPLING DC "I <-

STOP /-,." -1' ~'; "-
SLOPE -j /;"

,"- - 1\
IMPEDANCE \'It:-t.:::: J
ATTENUATION ---: +1
COUPLING.... .. .. .. . . .. DC

START COM SEP

3. Set the HP 3312A for a 1 MHz, approximately 2Vp-p square wave with no offset.

4. Connect the 3312A, 5359A and 5370B as shown in Figure 4-3.

NOTE Use BNC cables of
equal length from
5359A Outputs 10
5370B Inputs,

sropSTART

cc. E:G:G l- !
cr c:::,cc::.cl
cr Cf7:Q:',=

GJ ccr.-:CGc:.

• ,~ I"t"

FREQ STD 10 MHz
INPUT rExTI ...----.... OUT

5359A \1 53708
.'- ~._-I 00 ,

3312A

••••••••••••••••••
G~O~~~

Figure 4-3, Setup for WIDTH Performance Test
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5. Modify the 5359A front panel (OUTPUT AMPLITUDE, OUTPUT OFFSET and FUNCTION
WIDTH) and the 5370B front panel (START/STOP TRIG LVL) to meet the first
requirements shown in Table 4-5.

6. Press the CAL key.

7. Verify that the time interval measured for the pulse width meets the qualifications
specified under MEASURED WIDTH for the appropriate line in Table 4-5.

8. Perform steps 5, 6 and 7 for all the lines in Table 4-5.

NOTE

If the WIDTH reading is slightly out of tolerance, make sure that
the START and STO PTrigger Levels of the 5370B are set to the mid
points of the signals.

Table 4-5. Measurement Parameters for Individual WIDTH Testing

OUTPUT OUTPUT FNCTN S1",41l1' STOP MEASURED
AMPTD OFFSET WIDTH TRG LVL WIDTH
(5359A) (5359A) (5359A) (5370B) (5370B)

+1.00V Off Sn5 +O.SOV SnS±1nS

+3.00V Off Sn5 +1.50V Sn5±1nS

+4.00Y Off SnS +2.00Y SnS±1nS

+1.00Y ON/+1.00Y 5n5 +1.50Y 5nS±1nS

+1.00V ON/-1.00Y 5nS -O.50Y 5nS±1nS

+1.00V Off 160mS +o.SOY 160mS±1 nS

+3.00V Off 160mS +1.50Y 160mS±1 nS

+4.00Y Off 160mS +2.00Y 160mS±lnS

+1.00V ON/+1.00Y 160mS +1.50 V 160mS±1 nS

+1.00V ON/-1.00Y 160mS -O.SOV 160mS±1nS

4-34. STEP SIZE

4-35. Specification Tested: 50pS minimum step size for width and delay functions. Other step
sizes are also tested.

4-36. Equipment: HP 5370B and HP 3312A

1. WIDTH STEP SIZE

a. Set the 5359A front panel controls as follows:

EXTERNAL ENABLE
LEVEL midrange
SLOPE +

SYNC DELAY PRESET
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OUTPUT
POLARITY NORM,POS
AMPLITUDE +1.00V
OFFSET OFF

FUNCTION
DELAY OnS
WIDTH 5nS

b. Set the 5370B front panel controls as follows:

FUNCTION TI
STATISTICS MEAN
SAMPLE SIZE '. . . . . . . . . . . . . . . . . . . . . .. 1
ARMING ±TI

PERIOD COMPLMNT STOP
START

TRIG LVL +0.50V
SLOPE +
IMPEDANCE lMfl
ATTENUATION -;-.1
COUPLING.. . .. .. . . .. .. . .. .. .. DC

STOP
TRIG LVL +0.50V
SLOPE ,'-
IMPEDANCE 1Mfl
ATTENUATION -;-.1
COUPLING.. . . .. .. .. .. .. . . .. .. .. DC

START COM SEP

,I

c. Set the HP 3312A for a 1MHz, approximately 2.0Vp-p square wave with no offset.

d. Connect the 5359A and 5370B as shown in Figure 4-3.

e. Press the CAL key.

f. Verify that the value measured using the 5370B is 5nS ± 1nS.

g. Press the WIDTH key.

h. Enter the STEP SIZE from Table 4-6.

i. Press the STEP UP/DOWN key as indicated in Table 4-6.

j. Verify that the measured pulse width value from the 5370B meets the tolerance
shown in Table 4-6.

k. Perform steps h, i, and j for all the lines in Table 4-6.
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Table 4-6. Measurement Parameters for WIDTH STEP SIZE Testing

STEP SIZE STEP UP/DOWN MEASURED WIDTH
(5359A) (5359A) (53708)

.OSnS STEP UP S.OSnS±l nS

lnS STEP UP 6.0SnS±1 nS

10nS STEP UP l6.0SnS±1 nS

lOOnS STEP UP l16.05nS±1 nS

lOOnS STEP DOWN l6.0SnS±1 nS

10nS STEP DOWN 6.0SnS±1 nS

ln5 STEP DOWN S.05nS-:l nS

.OSnS STEP DOWN S.OOnS±l nS

-ck :- ~ p 3 f Z~ A tJ -7 tv kE'( :t¥\~ ::9- \J!eOO;\l''1' \\1\ dt-\h.. l~ ~*" ~ !
2. DELAY STEP SIZE

a. Set the 5359A front panel controls as follows:

EXTERNAL ENABLE
LEVEL midrange
SLOPE +

SYNC DELAY PRESET
OUTPUT

POLARITY NORM,POS
AMPLITUDE +1.00V
OFFSET OFF

FUNCTION
WIDTH SnS
DELAY OnS

b. Set the 5370B front panel controls as follows:

FUNCTION TI
STATISTICS MEAN
SAMPLE SIZE 1
ARMING , ., ±TI

PERIOD COMPLMNT STOP
START

TRIG LVL +0.50Y
SLOPE + ~ 5'0_
IMPEDANCE '" ~

ATTENUATION +1
COUPLING DC J .;,;

STOP /"r ~_ .....
TRIG LVL +0.59Y-'1d....
SLOPE ; ('±J
IMPEDANCE -F "- -- r.t') n
ATTENUATION +1 :> '~"-.

COUPLING DC
START COM SEP

c. Set the HP 3312A for a 1MHz 2Vp-p square wave with no offset.

d. Connect the 3312A, 5359A and 5370B as shown in Figure 4-4.
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3312A

••••••••••••••••••
G~O~~~

NOTE: Use BNC cables of
equal length from
5359A Outputs to
53708 Inputs.

SYNC
OUTPUT

FREQ STO 10 MHz
INPUT IEXTI .... -. OUT

5359A \ I 53708

STOP

Figure 4-4. Setup for DELAY STEP SIZE Performance Test

e. Press the CAL key.

f. Verify that the DELAY time measured using the 5370B is between ±1 nS.

g. Press the DELAY key.

h. Enter the STEP SIZE from Table 4-7.

i. Press the STEP UP/DOWN key as indicated in Table 4-7.

j. Press the CAL key.

k. Verify that the measured DELAY from the 5370B meets the tolerance shown in
Table 4-7.

I. Perform steps i, j, and k for each line in Table 4-7.

Table 4-7. Measurement Parameters for DELAY STEP SIZE Testing

STEP SIZE STEP UP/DOWN MEASURED DELAY
(5359A) (5359A) (53708)

.05nS STEP UP .OSnS±1nS

1nS STEP UP 1.05nS±1 nS

10nS STEP UP 11.05nS±1nS

100nS STEP UP 111.0SnS±1 nS

100nS STEP DOWN 11.05nS±1nS

10nS STEP DOWN 1.05nS±1 nS

1nS STEP DOWN .05nS.1nS

.05nS STEP DOWN ±1nS
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4-37. JITTER

4-38. Specification Tested: Standard Timebase - 200pS rms max (delays OnS to 10 mS), 1nS rms
max (delays 10mS to 160mS); High Stability Timebase (Option 001) - 200pS rms max (delays OnS
through 160mS)

4-39. Equipment: HP 5370B, HP 3312A

1. Set the HP3312A for a lMHz 2V p-p square wave with no offset.

2. Set the HP 5359A front panel controls as follows:

EXTERNAL ENABLE
SLOPE +
LEVEL midrange

SYNC DELAY '. , PRESET
OUTPUT

POLARITY ,............. NORM,POS
AMPLITUDE +1.00V
OFFSET OFF

FUNCTION
WIDTH 5nS

3. Set the HP 5370B front panel controls as follows:

FUNCTION , TI
STATISTICS STD DEV
SAMPLE SIZE 100
ARMING ±TI

PERIOD COMPLMNT STOP
START

TRIGLVL +0.50V
SLOPE +
IMPEDANCE SOD.
ATTENUATION -i-l
COUPLING.. .. .. .. . . .. .. .. .. .. .. .. .. DC

STOP
TRIG LVL +0.50V
SLOPE +
IMPEDANCE , SOD.
ATTENUATION -i-1
COUPLiNG DC

START COM SEP

4. Connect the 5359A, 3312A, and 5370B as shown in Figure 4-5.
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3312A

••••••••••••••••••
G~O~~~

Vp-p

EXT 10 MHz

TIME BASE .._---.. OUT

5359A \ ,I 53706

SYNC
OUTPUT

Figure 4-5. Setup For jitter Performance Test

STOP

.~

]

1

5. Set the DELAY to the first (or subsequent values) specified value from Table 4-8.

6. Verify that the Standard Deviation (Jitter) measured on the 53708 meets the tolerance
shown in Table 4-8.

7. Perform steps 5 and 6 for each line in Table 4-8.

Table 4-8. Measurement Parameters for Individual JITTER Testing

DELAY MEASURED JITTER (Standard Deviation)
(5359A) (53708)

OnS <200pS rms

10mS* <1 nS rms «200pS for Option 001 Instruments)

160mS* <1 nS rms «200pS for Option 001 Instruments

*Note - For longer delays, the HP 5370B takes a longer time to complete the measurement.

4-40. SYNC OUTPUT

4-41. Specifications tested: SYNC Output Pulse Level: +1.00V ± O.15V
SYNC Output Pulse Width: 40nS ± 15nS
SYNC Output Pulse Rise Time: < SnS
SYNC Output Pulse Fall Time: < 5nS

4-42. Equipment: HP1725A (or equivalent)

1. Set the HP 5359A front panel controls as follows:

SYNC DELAY PRESET
OUTPUT

POLARITY . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Norm/Pas
AMPLITUDE +1.00V
OFFSET Off

FUNCTION
WIDTH lOOnS
Period 1.0J.lS
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2. Set the HP 1725A front panel controls as follows:

Channel A Volts/Div O.2(50fl)
Vertical Display A Channel (I N)
[NT TRIG A Channel (I N)
Main Sweep O.OlMS/Div
Horizontal Display MAIN (IN)
All Other Buttons OUT

3. Connect the 5359A, and 1725A as shown in Figure 4-6.

1725A

5359A

\
SYNC

OUTPUT

Figure 4-6. Setup for SYNC OUTPUT Performance Test

4. Using the HPl725A, verify .that the SYNC Output Pulse Level is +1.00 V ±O.lSV.

5. Using the HP 172SA, verify that the SYNC Output Pulse Width is 40nS ±lSnS.

6. To measure the Rise/Fall Time of the SYNC Output Pulse perform steps a. through e.

a. Press the HORIZ DISPLAY MAG Xl0 button in. (This gives the HP 172SA a
horizontal scale of 1nS/Div.)

b. Set the MAIN TRIGGERING ± button to ± (out).

c. Using the HP 172SA, verify that the SYNC Output Pulse Rise Time is less than SnS.

d. Set the MAIN TRIGGERING ± button to - (in).

e. Using the HP 172SA, verify that the SYNC Output Pulse Fall time is less than SnS.
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4-43. OUTPUT PULSE

4-44. Specifications Tested: OUTPUT Pulse Amplitude: Adjustable from a.sov to 5V.
OUTPUT Pulse Offset: adjustable from -1V to +1V.
OUTPUT Pulse Rise Time: < 5nS
OUTPUT Pulse Fall Time: < 5nS

(

4-45. Equipment: HP 172SA, HP 33l2A

1. Set the HP 5359A front panel controls as follows:

EXTERNAL ENABLE
SLOPE +
LEVEL midrange
SYNC DELAY PRESET

OUTPUT
POLARITY... . . . . . .. . NORM,POS
OFFSET OFF

FUNCTION
DELAY OnS
WIDTH lOOnS

2. Set the HP 1725A front panel controls as follows:

VERTICAL DISPLAY A Channel (IN)
INT TRIG A Channel (IN)
MAIN SWEEP O.Ol,uS/Div
HORIZONTAL DISPLAY MAIN (IN)
All other buttons OUT

3. Set the HP 3312A for a 1MHz 2Vp-p square wave with no offset.

4. Connect the S359A, 3312A and 1725A as shown in Figure 4-7.

1725A

.

J
J

3312A

••••••••••••••••••
G~ 0 ~ ~ ~

Vp-p

5359A

cr:. (=)0~L I
'""")1·, ••• '! I~ cr:rraGC

c..r G~OC
G ccr;-r:2~c...,

500
OUTPUT

Figure 4-7. Setup for Testing Output Amplitude and Offset
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5. OUTPUT Pulse Amplitude

a. Set the 5359A OUTPUT AMPLITUDE to +O.50V.

b. Using the HP 1725A, verify that the OUTPUT Pulse Amplitude is O.SOV ±O.03V.

c. Set the HP 5359A OUTPUT AMPLITUDE to +5.00V.

d. Using the HP 1725A, verify that the OUTPUT Pulse Amplitude is +5.00V ±O.03V.

6. OUTPUT Pulse Offset

a. Make the following changes to the 5359A front panel controls:

OUTPUT
Amplitude '" +2.00V
Offset ON/-1.00V

b. Using the HP 1725A, verify that the peak amplitude of the OUTPUT pulse is
+1.00V ±O.003V. Verify the base amplitude is -1.00V ±O.lSV.

c. Set the OUTPUT OFFSET to +1.00V.

d. Using the HP 1725A, verify that the peak amplitude of the OUTPUT pulse is
+3.00V ±O.03V. Verify the base amplitude is +1.00V ±O.15V.

7. OUTPUT Pulse Rise and Fall Time

a. Make the following changes to the 5359A front panel controls:

OUTPUT
Amplitude +1.00V
Offset OFF

b. Make the following changes to the 1725A front panel:

HORIZONTAL DISPLAY MAG X10 (IN)
MAIN TRIGGERING ± (OUT)

c. Using the HP 1725A, verify that the OUTPUT Pulse Rise Time is less than SnS.

d. Set the MAIN TRIGGERING ± button to - (IN).

e. Using the HP 1725A, verify that the OUTPUT PULSE Fall Time is less than 5nS.

4-46. INSERTION DELAY

4-47. Specifications Tested: <140nS (when in PRESET)
<40nS (when in AUTO)

4-48. Equipment: 5370B, 3312A

1. Set the 3312A for a 1MHz 2V p-p square wave with no offset.
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2. Set the 53s9A front panel controls as follows:

EXTERNAL ENABLE
SLOPE +
LEVEL midrange
SYNC DELAY PRESET

OUTPUT
POLARITY NORM,POS
AMPLITUDE +1.00V
OFFSET OFF

FUNCTION
DELAY 200nS

3. Set the 5370B front panel controls as follows:

FUNCTION TI
STATiSTiCS MEAN
SAMPLE SIZE 1
ARMING ±TI

PERIOD COMPLMNT STOP
START

TRIG LVL Preset
SLOPE +
IMPEDANCE son
AHEN UATION -;-.1
COUPLING DC

STOP
TRI G LVL +0.50V
SLOPE +
IMPEDANCE son
ATTENUATION +1
COUPLING " . . .. . . .. .. . . .. .. .. .. .. DC

START COM SEP

4. Press the CAL key.

5. Connect the s359A, 3312A, and 5370B as shown in Figure 4-8.

4-30
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6. Verify that the value measured on the 53798 for insertion delay is less than or equal to
140nS.

7. Change the SYNC DELAY to AUTO.

8. Verify that the value measured on the 5370B for insertion delay is less than or equal to
40nS.

4-49. THE PERFORMANCE TEST FOR THE 5359A IS NOW COMPLETE.
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HEWLETT-PACKARD MODEL 5359A
TIME SYNTHESIZER Repair/Work Order No.

Serial Number: Temperature:

Test Performed By: Relative Humidity:

Date: Post Calibration Test: 0

Notes: Pre Calibration Test: 0

PARA.
RESULTS

NO. TEST MINIMUM ACTUAL MAXIMUM

4-25 DELAY

with Delay = 0 ns
Amplitude = +100V Offset = Off -1 ns +1 ns

+3.00V Off -1 ns +1 ns
+4.00V Off -1 ns +1ns
+1.00V On/+1.00V -1 ns +1ns
+1.00V On/~1.00V -1 ns +1 ns

with Delay = 160 ms
Amplitude = +1.00V Offset = Off 159.999999ms 160.000001 ms

+3.00V Off 159.999999ms 160.000001 ms
+4.00V Off 159.999999ms 160.000001 ms
+1.00V OnJ+1.00V 159.999999ms 160.000001 ms
+1.00V On/-1.00V 159.999999ms 160.000001 ms

4·28 PERIOD

with Period = 100ns
Amplitude = +1.00V Offset = Off 99ns 101ns

+3.00V Off 99ns 101ns
+4.00V Off 99ns 101ns
+1.00V On/+1.00V 99ns 101 ns
+1.00V On/-100V 99ns 101 ns

with Period = 160 ms
Amplitude = +1 .OOV Offset = Off 159.999999ms 160.000001 ms

+3.00V Off 159.999999ms 160.000001 ms
+4.00V Off 159.999999ms 160.000001 ms
+1.00V On/+100V 159999999ms 160.000001 ms
+1.00V On/-1.00V 159.999999ms 160.000001 ms

4-31 WIDTH

with Width = 5 ns
Amplitude = +1.00V Offset = Off 4ns 6ns

+3.00V Off 4ns 6ns
+4.00V Off 4ns 6ns
+1.00V On/+100V 4ns 6ns
+1.00V On/-100V 4ns 6ns

with Width = 160 ms
Amplitude = +1.00V Offset = Off 159.999999ms 160.000001 ms

+3.00V Off 159.999999ms 160.000001 ms
+4.00V Off 159.999999ms 160.000001 ms
+1.00V OnJ+1.00V 159.999999ms 160.000001 ms
+1.00V On/-1.00V 159.999999ms 160.000001 ms
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HP 5359A PERFORMANCE TEST RECORD (Page 2 of 2)

PARA.
NO. TEST

CORRECT
DISPLAY MINIMUM

RESULTS

ACTUAL MAXIMUM

4-34 STEP SIZE

Width Step Size (Width = 5ns)
Step Size = O.05ns Up/Down =

1ns
iOns
100ns
100ns
10ns
1ns
.05ns

c!el ~/
Delay Step Size (Wietfl. = Ons)

Step Size = O.05ns Up/Down =
1ns
iOns
i00ns
i00ns
iOns
1ns
.05ns

4-37 JITTER

with Delay = 0 ns
i0ms
i60ms

Up 4.05ns 6.05ns
Up 5.05ns 7.05ns
Up 1505ns 17.05ns
Up 115.0Sns ii7.0Sns

Down i5.0Sns 17.0Sns
Down 5.0Sns 7.0Sns
Down 4.05ns 6.05ns
Down 4.00ns 6.00ns

Up -950ps 1.05ns
Up 50ps 2.05ns
Up 10.0Sns 12.05ns
Up 110.0Sns 112.05ns

Down 10.05ns 12.0Sns
Down SOps 2.05ns
Down -950ps i.05ns
Down -i.00ns 1.00 ns

200ps
1ns'
1ns*

4-40 SYNC OUTPUT

AMPLITUDE
WIDTH
RISE TIME
FALL TIME

0.85V
25ns

1.i5V
55ns
Sns
5ns

4-43 son OUTPUT

AMPLITUDE
, Amplitude = +O.SV Offset = Off
" +5.00V Off

OFFSET
Amplitude = +2.00V Offset = On/-i.00V

+200V On/+1.00V

RISE TIME

FALL TIME

4-46 INSERTION DELAY

PRESET

AUTO
(DELAY = 200ns}

• 200ps for Option 001 Instruments.

4-34

+0.47V +053V
+4.97V +S03V

+O.97V +1.03V
+2.97V +3.03V

Sns

Sns

140ns

40ns
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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 a list of the adjustment procedures provided in the recommended order of
adjustment. With the following exception, the actual order of adjustment is 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.

An Digital Timing
A24 200 MHz Multiplier
An Startable veo
A19 Auto-Zero
A2l 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 II and III of this
manual). Service and adjustments should be performed only by qualified personnel.

WARNING

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON 
DUCTOR (INSIDE OR OUTSIDE THE 5359A) OR DISCONNECTION
OF THE ~ROTECTIVE 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 even if the
5359A has been disconnected from its source of supply.

5-8. Make sure that only fuses with the required rated current and 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.
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WARNING'

ADJUSTMENTS DESCRIBED HEREIN ARE PERFORMED WITH POWER
SUPPLIED TO THE 5359A WHILE PROTECTIVE COVERS ARE REw
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 forthat assembly. This
listing is a duplicate of the listing in Table 1-2 and is supplied as a quick reference. The critical
specifications of the su bstitute test instru ments must meet or exceed the standards Iisted 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 ofthe
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 All 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 con nectors on All 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 "~JJ TP on A22.

4. Adjust A22 R61 for -3.00V ±O.02V.

5. This completes adjustment of A22.

-3V TP

Figure 5-1. A22 Digital Timing Assembly Adjustments
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A24 200 MHz Multiplier Assembly

Equipment:
HP 141T/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 STUY before removing or inserting
assembly boards.

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

STORAGE STD
PERSISTANCE MIN
BANDWIDTH 100 kHz
SCAN WIDTH 10 MHz PER 01
INPUT ATTENUATOR 10 dB
CENTER FREQUENCY 50 MHz
SCAN TIME 2 ms
LOG REF LEVEL DIAL -10 dBm
LOG REF LEVEL VERNIER 0
LOG REF LEVEL SWITCH LOG
VIDEO FILTER SWiTCH OFF
SCAN MODE SWITCH INT
SCAN TRIGGER SWITCH 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
MHz 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 spectru m an alyzer as follows:

CENTER FREQUENCY 200 MHz
BANDWIDTH 300 kHz
SCAN WIDTH 50 MHz/DIV
LOG REF LEVEL DIAL +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 C2 to the prealignment position ("silvered" half of
each capacitor adjacent to board ground plane) as shown.1

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, Cl0, 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. Set spectrum analyzer LOG REF LEVEL VERNIER for 200 MHz center frequency at 0dB log
reference level on display screen.

15. Verify the following Test Limits.

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 3 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 (05370-60075).

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

CHANNEL A A23 MIXER GATED TP (U7 pin 3)
CHANNEL B A23 DIV GATED TP (U4 pIn 6)
SCOPE PROBE GROUND CLIPS A23 <& (ground) TP

3. Set 1720A controls as follows:

CHANNELS A&B DC (1 MD)
VOLTS/DIV 0.05
VERT DISPLAY ALT
INT TRIG "A"
TIME/DIY 10 ns/Div
MAIN TRIGGERING (t+J1

4. Set 5359A controls as follows:

LINE ON
DELAY 5 fJ.s

EXT TRIGGER 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
instru ment.

7. Remove scope probe connectIons and reconnect Channel A scope probe to A23TP2, and
probe ground to <& TP.

8. Set 5359A controls as follows:

liNE ON
DELAY 5 fJ.S

EXT TRIGGER REMOVE ALL CONNECTIONS

9. Set oscilloscope for 0.1 fJ.s/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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SAL. R8 MIXER GATED

Figure 5-3. A23 Startable PLL Oscillalor Assembly Adjustments (Continued)
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A19/A21 Auto-Zero/Analog Timing AssembHes

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:

1. Set 5359A controls as follows:

A16 "Debug" switches to _J
A9 sWit.ches ljJ ~ OEI 0Q~II
A18 switches , .. " CKT
EXT TIMING COMPENSATION DISABLE
FREQ STD .,.,........................................... INT
EXT TRIG SLOPE ", P
SYNC DELAY , PRESET
POLARITY , NORM/POS
OFFSET OFF
EXT TRIG LEVEL 2 O'Clock
AMPLITUDE , 12 O'Clock
LINE , " ON

NOTE

The A16 switch setup has placed the microprocessor in a special
service mode. The constants associated with analog step sizes (SD 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.

2. Place LINE to STBY, remove and reinstall the A2l assembly on ex~nder board
(05370-60075), and return line switch to ON.

3. 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.

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

5. Push STEP UP and observe displayed "SD)) (Xl000) 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.

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

7. 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.

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

9. Remove power (LINE switch to STBY) and replace A2l assembly (without extender into
instrument.

10. 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/A27 Auto-Zero/Analog Timing Assembly Adjustments
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PUSH CONSTANT DISPLAYED NORMAL RANGE

WIDTH Cw -5 ns to +5 ns
DELAY CD 15 ns to 35 ns

PERIOD Cp -79 ns to -40 ns
FREQ CDS -79 ns to -40 ns

Model 5359A
Adjustments

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

3. Connect the 50.0. OUTPUT to 3435A through a 50.0. feedthrough.

4. Remove any connections to the EXT TRIGGER input.

5. Enter DELAY of 0 ns.

6. Adjust A17 as per the following table.

Table 5-1. A17 Adjustments

Step Polarity Offset
Amplitude Offset

Adjust
Control Control

*1. Camp/Neg Off ccw - Min Ampl (Rl) for -OAOY ±0.01V

*2. Comp/Pos Off ccw - SAL (R20) or +0.40Y ±0.01V

3. Norm/Pas Off cw - Verify reading -100 to +200 mV

4. Norm/Pas Off cw - If reading not in range of0to+l00 mY,
readjust SAL slightly.

*5. Camp/Neg Off cw - Max Ampl (R16) for -5.10Y ±O.03Y

*6. Camp/Neg Off ccw - Min Ampl (R1) for -OAOY ±O.01V

7. Norm/Neg On (Midrange ccw Neg Offset (R18) for -1.10Y ±O.02Y

8. Norm/Neg On " Midrange cw Pas Offset (R9) for +1.10Y ±O.02V

'"Alternate adjustments until both readings)re stable.

7.

8.

~l AIb A\1 :) t q 3 '<- A :1

Connect 50.0. OUTPUT to sampling scope input through 20 dB attenuator. Connect
SYNC OUT to sampling scope trigger input.

Set the 5359A as follows:

POLARITY NORM/POS
OFFSET OFF
EXTERNAL TRIG Connect external trigger to

"EXT TRIGGER" input
LEVEL for output pulse
DELAY 10 ns
W!DTH 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 ti me
consistent with 10% maximum 'overshoot.

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

Table 5-1. A17 Adjustments (Continued)

Step Polarity Offset
Amplitude Offset

Adjust
Control ", Control

Off
-'

9. Camp/Neg cw - Verify reading of -S.1V ±0.05V. If not,
return to step 1 and repeat procedure.

10. Camp/Neg Off ccw - Verify reading of -0.37V to -OA5V

12. This completes the adjustments for A17.

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

NOTE

Complete adjustments on A17 before performi ng A16 procedu reo

Equipment:
HP 3435 DMM
HP 9825 Calculator
HP 98034 Interface

Setup:

1. Connect 9825A calculator with 98034 Interface to 5359A, rear panel HP-I B connector) )14.
Set 5359A HP-IB address switch ASS1 to ~~I~~OQbl 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 50n OUTPUT to 3435A through a son feedthrough.

5. Remove any connections to the EXT TRIGGER input.

6. Enter DELAY of 11 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, 000" R11 for +0.50V ±0.01V

EXECUTE

*2 wrt 704, "OCOA 5, 000/1 R17 for +5.00V ±0.03V

EXECUTE

*3 wrt 704, "ONOA 2.75, 00-1" R14 for -1.00V ±0.02V

EXECUTE

*4 wrt 704, "ONOA 2.75, 001" 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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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.

-1m• '- Q• . \ °
i X c 0.
• - 0° 0

PATTERN MOVEMENT

~ UNKNOWN HIGH

UNKNOWN LOW

o@o o@o
5359A REAR PANEL @ @ _ 2

FREQUENCY _ 00 _ - HOUSE
i) STANDARD 0 (~ 0 < ~ STANDARD

L

_O_U_TP_U_T ----l--,\ !L- ----J) OUTPUT
10MHZ I \ _ 1.5 or 10MHZ

INPUT L.-__ EXTERNAL HORIZONTAL TRIGGER

Table 5-3. Sweep Movement versus Calibration Accuracy

SWEEP SPEED
MOVEMENT NOTES

1 j..Lsec/cm O.1f.lsecjcm O.01j..Lsecjcm

1 cm/sec 1 X 10-6 1 X 10-7 1 X 10-8 Time scope trace movement with
1 cm/l0 sec 1 X 10-7 1 X 10-8 1 X 10-9 second hand of
1 em/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.

c. 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 part is given only once at the first appearance of the part number in 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 order a part that is 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.

6-1
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6-10. PARTS PROVISIONING

6·11. Stocki ng spare parts for an instru ment 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:

a. Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b. No maximum or minimum on any mail order (there is a minimum order amountfor 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 = micellaneovs electrical : elecHical connector V = eleclron 1ube
AT '" attenuatar, Isola1or, pan (mOilable pOl1ion); VR = vOllage regurator.

terminatIon F ':: tuse plug bre3kdown dlode
B = 1an; mOlor FL ;;: liner a 0: Iransistor. seA. Iriode W =- cable. transmission
BT = t)allery H .:: harClware IhyriSlor 'Path: WI(e

C ": capacilor HY = circulator R .: reSistor ~ socket
CP = coupler J :.. eloctrical connectOr RT = thermistor = crys1al UI'ut-PIEU;o-

CR ::: d'IOde: dIOde thyriSlor. (slalionalY pan1on): S -= swi1<;:h electric
varaClor lack T = uansformer Z .: lunea cavity: tuned

DC = dIrectional coupler K = relay TB " terminal board circuil
DL = delay line L = cOIl; ,nduelOr TC :: thermocouple
OS = annunCIator, signaliog M :: meIer TP :: tesl point

device (audible or MP " miscellaneous U :: inl&graled CIrcuit,
visual): lamp; lEO mechantcal pan mIcrocircuit

ABBREVIATIONS

A :; ampere BAL :: balance CaEF :: coeUicieni °C :: degree Celsius
ae ::: alternating cutrent BCD :: binary cod&d deCimal COM " common ~Cen1rtgrade)

ACCESS :: acc€'ssory BD ::. board COMP ::. composItion of :. degree Fahrenheit
ADJ ~ acSjustmenl BE CU ::: beryllIum copper COMPL :: complete oK ::: degree Kel .... in
AID :: analog-to-digILal BFO :: beaL IreQ.uency CONN " connector DEPC " deposited carbon
AF := audio frequency oscillator CP ::. cadmium plate DET ::. detectOr
AFC :: automaL;c freQuoncy BH " b~nder head CRT :: caLhode-ray lube djam '; diameter

conlroi 8KDN :: breakdown ClL " complementary tran· DIA :: diameter (USed in
AGC :: automalic gain control BP " bandpass sistor logic parts IISl)
AL :: aluminum BPF ::" bandpass filter CW :: conlinuous Waye DIFF
ALC ::. auLomatic Jevel conlrol BRS ::: brass cw :: clockwise AMPl ::. dilferemiClI amplifier
AM :0. amphu,u:Je modulallOn Bwa " backwMd-wave DIA :: d~gilaHo-analog div :: (livl$ion
AMPL :: amplifier oscillator dB 0: d&Cibel DPDT :: double-pole. doul:lle-
APC 0:: automatIc phase CAL ::: calibrote dBm :: decibel 'e'erteQ 10 throw

conllol c<w ': count~1clockwlse , mW DR ::. clrive
ASSY ~ assembly CER ;" cera,'mc de : direct current DSB ;" double SIdeband
AUX ~ auxiliary CHAN ;" channel deg :: degree (temperature DTL :: diode transistor logic

(avg ~ average em 0:: cenlimeler (merva! or dllference; DVM ::: digital vollmeler
AWG : american wire gauge CMa :: C03l\.lal -:: degree (plone angJel ECL :: emitter coupled !oglc
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Table 6-1. Abbreviations and Reference Designators (Continued)

ABBR EVI ATIO NS (CONTINUED)

EMF '" olecuomotiv8 fOrce mH = millihenry PlN :: pOSlilve-lntrlnS1C- TEAM '"' terminal
EOP " elec1ronic della mho " mho negative TFT :: thln-hrm tranSistor

processing MIN =mlrllmum PIV ~ peak inverse vollage TGL ::'lo991~

ELECT :: elecHolYlic m,n ::. minute (tlme~ J?k ~ peak THO "" thread
ENCAP " enc:apsulc;lled '" mrnute (plane angle) PL ::- phase lock THAU " t1')rougl1

EXT = e~.Ier"al MINAT '" mimalure PLO ::. phase loc~ oscillator TO =lilanium

F ;. farad mm :: millimeter PM '" phase modulalroo TOL :: tolerance

FEr = liftld-elfect transistor MOO =modulator PNP =positive-negative- TRIM " tnmmer
FIF " flip-flop MOM = momenlal)' positive TSTR " transislor

FH 7 lIal head MOS· =. melal-oxtde semi· PIO = part of TTL = tranSISlor-trDl"\slstor

FOl H :; lillisier head conductor POLY =polystyrene logic

FM :; lrequency modtJralion ms " mllilsocond PORC :; porcelain TV = television

FP ;: 1(001 panel MTG ': mounting POS " pos1Civa; posllion(s) TVI :; television interference

FRED =frequency MTA '" melef (indicating (u~ed In parts 11M) TWT :; traveling wave tube

FXO :; lixed device) POSN '" POSItion U :; miCIO (10 ') (uSed in

9 '" gfam mV ;:: millivolt POT =. potentiometer pans h~t)

GE :; germanium mVac =millivolt. ac p-p :; peak-to-peak UF = microfarad (used in

GHz ;: gi911hert.1: mVdc = milllvoit de PP :0: peak-to-peak (used in parts lIst)

GL ~ grass rnVpk = millivolt peak pariS: lIst) UHF =uillahigh frequency

( GNO :: ground(edl mVp-p :; millIvolt. peak-to-peak PPM = pulse-posillon UNAEG :; unregutated

H :; henry mVrms :; millivolt. rms modulation V = volt

h :. houl mW '" milllwaU PAEAMPL '" proampllfier VA " voLt3111pere

HET :; heterodyn~ MUX -:: mvlliplex PAP =. pulse-repetition Vac :. volts ac
HEX '" he:xagonal MY :; mylar Irequency VAA =vafiable

HO :; head liA ;: microampere PAA =pulse repe1i1lon rete VCO " vol1;;lge-conlroHed

HOW :; haldware IJF :; mlcrolera,d ps " Picosecond oscilialor

HF =high frequency IJH :; rnicrOhenry PT >: POIn; Vdc " VOI1S dc
HG ::. mercluy }!J11ho :; micromho PTM ~ pulse-Hme modulation VOCW ;: volts dc. working (used

HI :; hlgh /JS :< microsecond PWM =pulse-width modvl"HlOn in parts lisO

HP : Hewleu-Packa(d jiV =mlCfovoll PWV " peak wo,k,lng vollage V(F) =volls. filterM

HPF :; high pass hiler IJVac :; microvon. ac AC :. resistance capacitance V~O :. variable-hequeney

HR ::: hour (used in parts lisO j.LVdc =microvolJ. dc AECT :; recUtier os:cillator

HV ~ high \foltage liVpk = microvolt, peak. AEF =refeTence VHF :; vel'Y-hlgh frequency

H. ~ Hort~ liVp-p :; microvolt. peak-'o- REG " regulaled Vpk =vOllS PQak

'C :. integraled circuit peak AEPL :; replaceable Vp-p :; Volls oe;;lk-lo-peak

10 ,. Inside dlamelel }JV(ms '" mlcfovolt, Ims AF ::; (Joio flequency Vrms :; vol;s: rn)S

IF ::. intermediale frequency jiW :; micrOwa.1I AF' :; radiO frequency VSWA :; volt;;lge standIng wa\fe

IMPG :. impregnaled nA ,. nanoamD6re interference (atio

:; Inch NC :< no connection AH = round head; right hand VTO =- VOltage-tuned oscillator

'NCO '; incandescent N/C ;: nOlmally closed ALC 0; re!15IanCQ-inductanc&- VTVM :; vacuum-tube vollmeler

'NCL :; Inctude(s) NE ::. neOn capacItance V(X) :; volts. 5Wl1cl)od

INP .: lopul NEG :;: I"Icgative AMO :; lock mount only W '" watt

INS :; Insulation nF "" nanolarad rms :; root-moan-square WI :; with

'NY =- Inlomal NI PL '" nickel plate ANO " round WIV :. 'Working lnvelse voltage

kg = kilogram N/O '" normally open AOM '" read-only memory WW " wir8wouno

kHz :: kilohenz NOM '" nomInal R&P " rack and panel WIO '" without

k!1 :; kilohm NORM =' normal AWV :: reverse worl<ing vollage Y'G =YlLrium-lfon-93rnel

kV :; kilovoll NPN :; negative-positive- S >: sC811ering parametel Zo :; characteristic

Ib "" pound negative = socond (1Ime~ Impedance

LC :; induciance-capacliance NPO : negative~posillve zero =second (plane angle)

LEO :; lighl-emilllng Ocode (zero temp91alure S-8 "" slow-blow (ruse (used

LF :; lOw frequency coeff1cien1) in perls list) NOTE

LG ... long NAFA :; not recommended for SCA =silicon conllollecl

LH :; left hand field leplacement reclifier. screw An abbreviaiions in the parts lis:t
,.. liM =limit NSR ::: nol separalely SE :: selonlum WIll be in upper case.

LIN :; linear taper lused in leplacoable SECT '" sections
palts lisO n. :: nanosecond SEMICON :; semiconductor

lin :; linear oW -:. nanowaU SHF =superhl9h frequency

LK WASH = lockwAsher OBO '" order by doscription SI =Silicon

LO '" low; local osdlla10r 00 ;:: outside diameler SIL ... SIIV81

LOG ,:; logaflthmlc tapel OH =oval head SL :0 slide

(used in parts list) OPAMPL ~ operational ampldier SNA " ~i1gnal-lo-noise ralio
MULTIPLIERSlog ': loga,ithm(ic) OPT = option SPOT :; single-pole. double--

LPF " low pass filler OSC =oscillalor throw

LV :; low voltage ox = oKlde SPG " spring
rn :; meter (dislance) oz ~ ounce SA :: splil ring Abbrevll'lIon Prelilt MulUpltt

rnA =milliampere f!. '" ohm SPST :; singre-pole, smgle- T tela IOU

MAX :. rnaximunl P " OO.lk (used in pans Ih(o ...., G gig;;l 10'
Mf!. ~ megotlrn list) SSB =single sideband M mega '0'
MEG '" meg n()$) {used in PAM :; pulse-amplltude SSY " slainless sleel k \o;ilo 10'

parts list) mOdulalion STL =' steel d. deJ(a '0
MET FLM =melal film PC " pllnled Circuit SO :; square • "eci .0"
MET OX .:. metal oXIC!e PCM :; pulse-code mouC!ulalion; SWA =sla.nding-wave ralio C centi .O~

MF =me<J1Um frequency: pUlse-counl modulallon SYNC :; synchronize m milli '0-'
micrOfared iusecJ in POM ~ pulse·dur8tlOn T =timeo (slow-blow fuse. Ii micro 10~

parts IIstl moduialion YA " lantalum nano '0-'
MFA ': maoufacturer pF = Olco'alad TC :; temperature plCO 'o-'~

mg :; milligram PK8RZ :; phosphor bronze compensaling lemto 10"'~

MHz =- megahertz PHL = Phillips: TO = lime delay ;;litO 10-1
'
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Table 6-2. Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

Al 05370-60080 5 1 POWER SUPPLY MOTHER80ARO SERIES 2552 28480 05370'60080

A1Hl 1530-1098 4 4 CLEVIS 0.070-IN WSlT: 0.454-1N PIN eTR 00000 OROER 8Y DESCRIPTION
A1H2 1530-1098 4 CLEVIS 0.070-IN WSLT: 0.454-IN PIN eTR 00000 ORDER 8Y DESCRIPTION

A111 125\ -0493 9 I CONNECTOR-PC EDGE a-eONT/ROW 2-ROWS 28480 1251-0493

AIMPI 0380-0336 1 3 SPACER-RYT-ON .312-IN-LG .152-IN-ID 28480 0380-0336
AIMP2 0380-0336 1 SPACER-RYT-ON .312-IN-LG .152-IN-ID 28480 0380-0336
AIMP3 0380-0336 1 SPACER-RvT-ON .312-IN-LG .152-IN-ID 28480 0380-0336

AIRI 0757-0435 0 3 RESISTOR 3.92K 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-3921-F
AlR2 0757-0283 6 21 RESISTOR 2K 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-2001-F
AlR3 0757-0283 6 RESISTOR 2K 1% . 125W F TC'0+-100 24546 CT4-1/B-TO-2001-F
AIR4 0757-0435 0 RESISTOR 3.92K 1% .125," F TC'0+-100 24546 CT4-1/B-TO-3921-F

A1XA6 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365
A1XA7 1251-0472 4 1 CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 28480 1251-0472
A1XA8 1251-2035 9 2 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 28480 1251-2035
A1XA69 1251-2035 9 CONNECTOR-PC EDGE IS-CaNT/ROw 2-ROWS 28480 1251-2035

A2 05359-60002 6 1 MAIN MOTHER80ARD SERIES 180B 2B480 05359-60002

A211 1200-0519 3 10 SOCKET - IC 16-CONT DIP-SLDR 28480 1200-0519

1251-1365 6 3 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251 -1365
1251-2026 8 26 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026.

A3 NOT ASSIGNED

A4 NOT ASSIGNED

AS ·05370-60005 4 1 HP-I8 CONNECTOR SERIES 1748 28480 05370-60005

A5Hl 2190-0017 4 2 WASHER-LK HLCL NO.8. 168-IN-1O 28480 2190 -0017
A5H2 2190-0017 4 WASHER-LK HLCL NO.8. 168- IN- 10 28480 2190 -00 17

A5M3 1530-1098 4 CLEVIS 0.070-IN WSLT: 0.454-IN PIN CTR 00000 ORDER BY DESCRIPTION
A5M4 1530-1098 4 CLEVIS 0.070-IN WSLT; 0.454-IN PIN CTR 00000 ORDER BY DESCRIPTION

A5MPI 0380 -0643 3 2 STANDOFF-HEX .255-IN-LG 6-32-THD 28480 0380 -0643
A5MP2 0380-0643 3 STANDOFF-HEX.255-IN-LG 6-32-THD 28480 0380 -0643

A5SW 3101 -1973 7 1 SWITCH-SL 7-1A DIP-SLIDE-ASSY .1A SOVDC 28480 3101-1973

A5XJl 1200-0482 9 7 SOCKET-IC 16-CONT DIP-SLOR 28480 1200-0482
A5XJ2 1200-0482 9 SOCKET - IC 16-CONT DIP-SLOR 28480 1200-0482

A5XSI 1200-0485 2 1 SOCKET - IC 14-CONT DIP DIP-SLOR 28480 1200-0485

1251-3283 1 1 CONN-RECT MICROR8N 24-CKl 24-CONT 28480 1251-3283

A6 05370-60081 6 1 POWER SUPPLY CONTROL SERIES 1748 28480 05370-60081

A6C1 0180-0491 S 46 CAPACITOR-FXD 10UF'-20% 25VOC TA 28480 0180-0491
A6C2 0180-0491 5 CAPACITOR-FXD 10UF"20% 25VOC TA 28480 0180-0491
A6C3 0180-0491 5 CAPACITOR-FXO 10UF. -20% 25vDC TA 28480 0180-0491
A6C4. 0180-0491 5 CAPACITOR- FXD 1OUF +-20% 25VOC TA 28480 0180-0491
A6C5 0160-2208 4 7 CAPACIlOR-FXO 330PF +-5% 300VOC MICA 28480 0160-2208

A6C6 0160-2208 4 CAPACITOR-FXO 330PF +-5% 300YDC MICA 28480 0160-2208
A6C7 0160-2208 4 CAPACITOR-FXO 330PF +-5% 300VDC MICA 28480 0160 -2208
A6C8 0160-2208 4 CAPACITOR-FXD 330PF '-5% ..JOOVOC MICA 28480 0160-2208

A6CRI 1901-0522 4 2 DIODE-GEN PRP 200V 3A 2US 28480 1901-0522
AGCR2 1901-0522 4 DIODE-GEN PRP 200Y 3A 2US 28480 1901-0522
A6CR3 1902-0632 9 2 OIODE-ZNR lN53548 17V 5% PD.5W TC.+75% 04713 lN53548
A6CR4 1902-0632 9 DIODE-ZNR lN53548 17V 5% PD.5W TC.+75% 04713 1N53548
A6CR5 1902-0074 3 2 DIODE-ZNR 7.15V 5% 00-35 PD'.4W 28480 1902-0074

A6CR6 1902-0074 3 DIODE-ZNR 7.15V 5% 00-35 PD •. 4W 28480 1902-0074
A6CR7 1902-0783 \ 2 OIODE-ZNR 16V 5% PO.1W IR'5UA 28480 1902-0783
ASCR8 1902-0783 I OIODE-ZNR 16Y 5% PO·1W IR'5UA 28480 1902-0783

See introduction to this section for ol'dering information
*Indicates factory selected value
1'Backdating information in Section VII
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Table 6-2. Replaceab/~ Parts (Continued)

Model 5359A
Replaceable Parts

("

(

l..

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A6051 1990-0620 0 7 LED-LAMP LUM-INT=lMCO IF=2011A-MAX BVR=5V 28480 5082-4584, BENT LEADS
A60S4 1990-0620 0 LEO-LAMP LUM-INT=lMCD IF=20tIA-MAX BVR=5V 28480 5082-4584. BENT LEADS

A6Fl 2110-0423 8 3 FUSE 1.5A 125V NTD .28IX.093 28480 2110-0423

A6F2 2-1 /0 -0 68'5 l!1"tO 0454- 5 2 FU5E 7A 125V .281X.093 28480 2110-0454
A6F3 lila 94.4 5 FUSE 7A 125V .281X.093 28480 2110-0454
A6F4 2110-0423 8 FUSE 1.5A 125V NTO .28IX.093 28480 2110-0423

A601 1853-0036 2 1\ TRANSISTOR PNP SI PO=310MW FT=250MHZ 27014 2N3906
A602 1854-0215 1 23 TRANSISTOR NPN SI TO-92 PO=350MW 04713 2N3904
A603 1854-0215 1 TRANSISTOR NPN SI TO-92 PO=350MW 04713 2N3904
A6Q4 1853-0036 2 TRANSISTOR PNP SI PO=310MW FT'250MHZ 27014 2N3906

A6RI 0811 -3499 9 2 RESISTOR .07 ~ 5W PW TC=0+-90 28490 0811-3499
A6R2 0811 -3499 9 RESISTOR .07 3% 5W PW TC=0+-90 28480 0811-3499
A6R3 0911-3475 0 2 RESISTOR .4 1% 3W PW TC=0+-90 29480 0811-3475
A6R4 0911-3475 0 RESISTOR .4 1% 3W PW TC=0~-90 28490 0811 -3475
A6R5 0757-0280 3 112 RESISTOR lK 1% .125W F TC=0'-100 24546 CT4-1/8-TO-IOOI -F

A6R6 0757-0280 3 RESISTOR lK 1% . 125W F TC=0+-100 24546 CT4-1/8-TO-l001-F
A6R7 0698-3444 1 5 RESISTOR 316 1% ,125W F TC=O+-IOO 24546 CT4'1/8-TO-316R-F
A6R8 0698-3444 1 RESISiOR 316 1% . 125W F TC=0'-100 24546 CT4-1/9-TO-316R-F
A6R9 0698-3258 5 1 RESISTOR 5.36K 1% . 125W F iC=O'-\OO 24646 CT4-I/S-TO-5361-F
A6RI0 0757-0442 9 24 RESISTOR 10K 1% . 12SW F TC=O'-IOO 24546 CT4-1/9-TO-1002-F

A6R11 0757-0280 3 RESISTOR lK 1% .125W F TC=0+-100 24546 CT4-1/8-TO-1001-F
A6RI2 0699-3279 0 I RESISTOR 4.99K 1% .125W F TC=O'-IOO 24546 CT4-1/8-TO-4991-F
A6R13 0757-0280 3 RESISTOR IK 1% . 125W F TC'0--100 24546 CT4-1/8-TO-l00l-F
A6RI4 0757-0438 3 RESISTOR 5.IIK 1% .125W F TC=O--IOO 24546 CT4-1/B-TO-5111-F
A6R15 0757-0283 6 RESISTOR 2K 1% .125W F TC=0'-100 24546 CT4-1/8-TO-2001-F

A6RI6 0757-0442 9 RESISTOR 10K 1% .125W F TC=O--IOO 24546 CT4-I/S-TO-l002-F
A6RI7 0757-0280 3 RESISTOR IK 1% .125IJ F TC'O--IOO 24546 CT4-1/S-TO-l00l-F
A6R18 0757-043B 3 RESISTOR 5.IIK Ill. .125W F TC=0--100 24546 CT4-1/8-TO-5111-F
A6RI9 0757-0283 6 RESISTOR 2K Ill. .125IJ F TC=O--IOO 24546 CT4-1/8-TO-2001-F
A6R20 0757-0446 3 3 RESISTOR 15K Ill. .125W F TC=0+-100 24546 CT4-1/8-TO-1502-F

A6R21 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 CT4-1/8-iO-5111-F
A6R22 0757-0290 3 RESISTOR IX 1% .125W F TC=0--100 24546 CT4-1/8-iO-l001-F
A6R23 0811-1037 6 2 RESISTOR 315 1% 3W PW TC=0+-20 28480 08\ 1-1037
A6R24 0811-1037 6 RESISTOR 315 1% 3W PW TC=0'-20 28480 OB11 -1037

A6TPI 0360-1682 0 31 TER~INAL-STUO SGL-TUR PRESS-MTG 28480 0360-1682
A6TP2 0360-1682 0 TERMINAL-STUO SGL-TUR PRESS-MTG 28480 0360-1692
A6TP3 0360-1682 0 TERMINAL-STUO SGL-TUR PRESS-MTG 28480 0360-1692
A6TP4 0360-1682 0 TERMINAL-STUD SGl-TUR PRESS'MTG 28480 0360-1692
A6TP5 0360-1682 0 TERMINAL-STUO SGL-TUR PRESS-MTG 28480 0360-1692

A6TP6 0360-1682 0 TERMINAL-STUD SGl-TUR PRESS-MTG 28480 0360-1682

A6Ul 1820-0477 6 7 IC OP AMP GP 8-0IP-P PKG S0545 UPC301AC
A6U2 1920-0477 6 IC OP AMP GP 8-0IP-P PKG S0545 UPC301AC
A6U3 1820-0477 6 IC OP AMP GP 8-0IP-P PKG S0545 UPC301AC
A6U4 1820-0477 6 IC OP AMP GP 8-0IP-P PKG S0545 UPC301AC
A6U5 1826-0316 4 2 V REF TO-5 27014 LH0070 -1 H

5000-9043 6 3 PIN EXTRACTOR 28480 5000-9043
5040-6843 2 3 EXTRACTOR 8lK 28480 5040-6843

A7 05370-60007 6 1 OVEN OSCILLATOR POWER SUPPLY SERIES 2648 28480 05370-60007

A7CI 0160-0128 3 I CAPACITOR-FXO 2.2UF '-20% 50VOC CER 28480 0160-0128
A7C2 0180-2730 9 I CAPACITOR-FXO 1700UF-75-10% 30VOC AL 28480 0180-2730
A7C3 0160-0576 5 2 CAPACITOR-FXO .1UF +-20% 50VOC CER 28480 0160-0576
A7C4 0160-0576 5 CAPACITOR-FXO .IUF +-20% 50VOC cER 28480 0160-0576
A7C5 0180 -1746 5 I CAPACITOR-FXO 15UF--10% 20VOC TA 56289 15001 56X9020B2

A7CRI 1906-0069 4 I OIOOE-FiJ BRDG 400V lA 28480 1906-0069
A7CR2 1901-0028 5 \ OIOOE-PiJR RECT 400V 750MA 00-29 28480 1901-0028
A7CR3 190.2-3172 8 1 OIOOE-ZNR 11V 2% 00-35 PO'.41J TC'-.062% 29480 1902-3172

A7F1 21 \0-0423 8 FUSE 1.5A 125V NTO .281X.093 28480 21 10 -0423 .

A7HI 2360-0055 I 1 SCREW-MACH 6-32 .188·IN-LG 80G-HO-SLT 00000 OROER BY OESCRIPTION
A7H2 2420-0014 0 5 NUT-HEX-OBL-CHAM 6-32-THO .125-IN-THK 00000 OROER BY DESCRIPTION

See introduction to this section for ordering information
"'Indicates factory selected value
'tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr
Mfr Part NumberDesignation Number D Code

A7Q1 1B54-0071 7 I TRANSISTOR NPN SI TO-92 PO.300MIJ 2M627 CP407\

A7RI 0757-0420 3 2 RESISTOR 750 1% .1251J F TC.O+-IOO 24540 CT4-1/8-TO-7SI-F
A7R2 0757-0726 2 I RESISTOR 5II 1% .2SW F TC.0~-100 24546 NAS-l/4-TO-51IR-F

A7TP1 0360 -1682 0 TERMINAL-STUD SGL- TUR PRESS-I1TG 28460 0360-1682
A7TP2 0360 -1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
A7TP3 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
A7TP4 0360-1682 0 TERMINAL-STUD SGL- TUR PRESS-MTG 28480 0360-1682

A7UI 1826-0147 9 1 IC 7812 V RGL TR TO-220 04713 MC7812CP

5000-9043 6 PIN EXTRACTOR 28%0 5000-9043
5040-6843 2 EXTRACTOR 8LK 28480 5040-6843

A8 05370 -6000B 7 1 FREQUENCY BUFFER SERIES 2311 28480 05370 -60008

A8CI 0160-2055 9 11 CAPAcnOR-FXO .0lUF +80-20% 100VDC CER 28480 0160-2055
A8C2 0160-3677 5 5 CAPACITOR-FxO lOOPF +-20% 200VOC CER 28480 0160-3877
A8C3 0160-3879 7 198 CAPACITOR-FXD .01UF +-20% 100VDe CER 2B4BO 0160-3879
A8C4 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 2B480 0160-3879
A8C5 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 284BO 0180-3879

ABC6 0160-3879 7 CAPACITOR- FXD .01 UF +-20% 100VDC CER 284BO 0160-3879
ABC7 0140-0234 0 2 CAPACITOR-FXO 500PF +- 1% 300VOC MICA 72136 OMI5FSOIF0300WV1C
A8CB 0140-0234 0 CAPACITOR-FXD 500PF +- 1% 300VDC MICA 72136 OM 15F50 1F0300WVl C
ABC9 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 2B4BO 0160-3B79
ABCIO 0160-3879 7 CAPACITOR-FXD .0IUF '-20% 100VDC CER 2B4BO 0160-3B79

ABCll 0160-2236 B I CAPACITOR-FXD IPF +-.25PF 500VDC CER 2B4BO 0160-2236
ABCl2 0160-3878 6 22 CAPACITOR-FXO 1000PF +-20% 100VDC CER 2B4BO 0160-3B78
ABC13 Ol60-3B79 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 2B4BO 0160-3879
ABC14 0160-3B79 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 2B%0 0160-3B79
A8Cl5 0160-3046 0 4 CAPACITOR-FXD 250PF +-1% 100VDC MICA 28%0 0160-3046

A8CI6 0180-0491 5 CAPACITOR-FXD IOUF+-20% 25VDC TA 28480 0180-0491
A8Cl7 0-180-0491 5 CAPACITOR-FXD IOUF+-20% 25VDC TA 28480 0180-0491
ABCI8 0160 -38.79 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160-3879
A8Cl9 0160-2240 4 I CAPACITOR-FXD 2PF +-.25PF 500VDC CER 28480 0160-2240
ABC20 0160-2197 0 2 CAPACITOR-FXD 10PF ~'5% 300VDC MICA 28480 0160-2197

A8C21 0160-3046 0 CAPACITOR-FXD 250PF +-1% 100VDC MICA 28480 0160-3040
A8C22 0160-3046 0 CAPACITOR-FXD 250PF '-1% 100VDC MICA 28480 0160-3040
A8C23 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160-3879
A8C24 01 BO -0491 5 CAPACITOR-FXD IOUF+-20% 25VDC TA 28%0 0180-0491
A8C25 0160 -3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28%0 0160-3879

A8C26 0160-2197 0 CAPACITOR-FXD 10PF +'5% 300VDC MICA 28480 0160-2197
A8C27 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160 -m9

A8CRt 1901-0535 9 3 OIODE-SM SIG SCHOTTKY 284BO 1901-0535
A8CR2 1901-0040 I 21 DIODE-SIJITCHING 30V SOMA 2NS 00-35 9NI71 IN414B

A8DSI 1990-0620 0 LED-LAMP LUM-INT'IMCD IF<2011A-I1AX 8vR·5V 28480 5082-4584, 8ENT LEADS

A8U 9100 -03% 2 5 INDUCTOR RF-CH-MLD 1UH 1% 2B480 9100-0348
A8L2 9100-034$ 2 INDUCTOR RF-CH-MLD 1UH 1% 28480 9100-0348
A8L3 9100 -03% 2 INDUCTOR RF-CH-MLD lUH 1% 28480 9100 -03%
A8L4 9100-03% 2 INDUCTOR RF-CH-MLD lUH 1% 28480 9100-0348
A8L5 9100-nB8 6 34 CORE-FERRITE CHOKE-WIDE8AND;IMP:>6BO 28%0 9100-178B

A8l6 9100 -17B8 6 CORE-FERRITE CHOKE-IJIDE8AND;IMP:>6BO 28480 9100 -1788

A8Ql 1854-0215 I TRANSISTOR NPN 51 TO-92 PD<350MIJ 04713 2N3904
A8Q2 1854-0215 I TRANSISTOR NPN 51 TO-92 PD.350111J 04713 2N3904
A8Q3 1854-0009 I 2 TRANSISTOR NPN SI PO.300MIJ FT.600MHZ 04713 2N709
A8Q4 1854-0215 I TRANSISTOR NPN SI TO-92 PD.350MIJ 04713 2N3904
A8Q5 1854-0215 I TRANSISTOR NPN SI TO'92 PD'350MIJ 04713 2N3904

A8Q6 1853-0036 2 TRANSISTOR PNP S1 PD'310MW FT·250MHZ 27014 2N3906
A8Q7 1854-0215 1 TRANSISTOR NPN S1 10-92 PD'350MW 04713 2N3904
A8Q8 lB53-0036 2 TRANSISTOR PNP SI PO'310MW FT,250MHZ 27014 2N3906
A8Q9 IB54-0215 1 TRANSISTOR NPN 51 10-92 PD'35011W 04713 2N3904

A8RI lB10-00BO 6 6 NETWORK-RES 8-SIP 500.0 OHM X 7 284BO 1810-0080
ABR2 0757-0413 4 I RESISTOR 392 1% . 1251J F TC.O+-IOO 24546 CT4-1 /8- TO -392R·F
ABR3 1810-00BO 6 NETWORK-RES B-SIP 500.0 OHM X 7 2B480 1810-00BO
A8R4 0757-1093 8 4 RESISTOR 3K 1% . 125W F TC.0+-l00 24546 CT4-1/B-TO-3001-F
A8R5 0698-3443 0 I RE~ISTOR 287 1% . 125W F 1C.0+-IOO 24546 CT4-1/8-TO-2B7R'F

See introduction to this section for ordering information
"'Indkat4?s factory selected value
tBa,kdating information in Sec-tion VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A8R6 0757-0280 3 RESISTOR lK 1% . 125W F TC.0.-l00 2454& CT4-1/8-TO-IOOI-F
A8R7 1810-0080 6 NETWORK-RES 8-SIP 500.0 OHM X 7 28480 18\0-0080
A8R8 0698-3442 9 15 RESISTOR 237 1% . 125W F TC.0.-l00 24546 CT4-1/8-TO-237R-F
A8R9 0757-03S4 0 21 RESISTOR 51. I 1% .125W F TC-0.-l00 24546 CT4-1/8-TO-5IRI-F
A8RIO 1810-0080 is NETWORK-RES 8-SIP 500.0 OHM X 7 28480 1810-0080

A8Rli 0757·0442 9 RESISTOR 10K 1% .125W F TC'0+-100 24546 CT4-1/8-TO-1002-F
A8RIZ 0757-0442 9 RESISTOR 10K 1% .125W F TC'O+-IOO 24546 CT4-1 18 - TO -1 002-F
A8R13 0757-0280 3 RESISTOR lK 1% .125W F TC-O.-IOO 24546 CT4'1/8-TO-l001-F
A8RI4 0757-0442 S RESISTOR 10K 1% .125W F TC·O+'IOO 24546 CT4- 1/8- TO -1 002-F
A8RIS 0757·0280 3 RESISTOR lK 1% .125W F TC·0+-l00 24546 CT 4- 118 - TO - 1001 -F

A8R16 0757·034& 2 7 RESISTOR 10 1% .125W F TC-O+-IOO 28480 0757-0346
A8R17 0757-0280 3 RESISTOR IK 1% .125W F TC·0+-100 24546 CT4-1/8 -TO - 1001 -F
A8RI8 0757-0280 3 RESISTOR IK 1% . 125W F TC·0.-l00 2454& CT4-1/8-TO-l001-F
A8R19 0757-0442 9 RESISTOR 10K 1% .125W F TC·O.-IOO 24546 CT4-1/8-TO-l002-F
A8R20 0757-0280 3 RESISTOR IK 1% .125W F TC-O.-IOO 24546 CT4-1/8-TO-IOO\-F

A8R21 0757-0280 3 RESISTOR lK 1% .1251& F TC·O.-IOO 24546 CT4-1/8-TO-l001-F
A8R22 1810-0080 6 NETWORK-RES 8-SIP 500.0 OHM X 7 28480. 1810-0080

ABTPI 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
ABTP2 0360-1682 0 TERMINAL -STUO SGL - TUR PRESS -11TG 28480 0360-1682
ABTP3 0360-1682 0 TERMINAL - STUD SGL-TUR PRESS-MTG 28480 0360-1682
ABTP4 0360-1682 0 TERMINAL-STUD SGl-TUR PRESS-MTG 28480 0380-1682

ABUI 1820 -0803 2 10 IC GATE ECl OR-NOR TPl 04713 I"lCl010SP
ABU2 1820-0803 2 IC GA TE ECl OR-NOR TPl 04713 MC10105P
ABU3 1820 -0802 1 8 IC GATE ECl NOR QUAD 2- INP 04713 I"lC10l02P
ABU4 1820-0803 2 IC GATE ECl OR-NOR TPl 04713 MC10105P
ABU5 1820 -1224 3 3 IC RCVR ECl LINE RCVR TPl 2-INP 04713 I"lCl0216P

ABU6 1820-1224 3 IC RCVR ECl LINE RCVR TPl 2-INP 04713 MC10216P

5000-S043 6 PIN EXTRACTOR 28480 5000-9043
5040-6843 2 EXTRACTOR 8lK 28480 5040-6843

A9 05359-60027 9 1 PROCESSOR SERIES 2332 28480 0535S-60027

ASCI 0160-3879 -7 CAPACITOR- FXO .0lUF .-20% 100VOC CER 28480 0160-3879
A9C2 0160-3879 7 CAPAC ITOR -FXO .0IUF +-20% 100VOC CER 28480 0160-3879
A9C3 0160-3879 7 CAPACITOR -FXD .0IUF .-20% 100VOC CER 28480 0160-3879
A9C4 0160-3879 7 CAPACITOR-FXO .0lUF ·-20% 100VOC CER 28480 0160-3879
ASC5 0160 -3879 7 CAPACITOR- FXD .01UF +-20% 100VOC CER 28480 0160-3879

A9C6 0160-3879 7 CAPACITOR-FXo .0lUF ·-20% 100VOC CER 28480 0160-3879
ASC7 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160-3879
ASC8 0160-3879 7 CAPACITOR-FXo .01UF +-20% 100VOC CER 28480 0160-3879
ASC9 0160-3879 7 CAPAC ITOR -FXo .0IUF +-20% 100VOC CER 28480 0\60-3879
ASC10 0160-3879 7 CAPAClTOR-FXO .0IUF ·-20% 100VOC CER 28480 0160-3879

ASCII 0180-0106 9 4 CAPACITOR-FXO 60UF+-20% 6vac TA 56289 1500606XOO0682
ASC12 0160-3651 3 2 CAPACITOR-FXO 68PF +-10% 200VOC CER 28480 0160-3651
ASC13 0180 -01 06 9 CAPACITOR-FXO 60UF·-20% 6vQC TA 56289 1500606XOO0682
ASC\5 0160-2743 2 2 CAPACITOR-FXO 33PF +-10% 200vDC CER 28480 0160-2743
ASC16 0160-3879 7 CAPACITOR-FXo .0IUF .-20% 100VOC CER 28480 0160 -3879

ASC17 0160-3651 3 CAPACITOR-FXO 68PF +-10% 200VOC CER 28480 0160-3651
A9CI7 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0180 -3879
A9CI8 0160 -3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160-3879
A9CI9 0160-2743 2 CAPACITOR-FXO 33PF +-10% 200VOC CER 28480 0160-2743
A9C20 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0\60-3879

A9C21 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160·3879

A9CR1 1901-0040 1 DIOOE-SWITCHING 30V SOMA 2NS 00'35 9N\71 IN4148

A9U 9100-1788 6 CORE-FERRITE CHOKE-WIOE8ANO:IMP:>680 28480 9\00-1788

A901 1854-0560 9 1 TRANSIS,OR NPN SI OARL PO·310MW 04713 11PS Al2

A9RI 1810-0279 5 3 NE1WORK-RES 10-SIP 4.7K OHM X 9 91637 CSC\OAO\-472G/MSPIOA01-
A9R2 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91&37 CSC10AOI-472G/MSPIOAOI -
A9R3 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637 CSCIOAOI '472'~/MSP10AOI-

A9R4 0698-7205 0 8 RESISTOR 51. I 1% .05W F TC'0'-100 24546 C3-1/8-TO-S:RI-F
A9R5 0698-7252 7 4 RESIS10R 4.64K 1% .05W F TC·0.-l00 24546 C3-1/8-TO-4641-F

See introduction to this seclion for ordering information
"'Indicates factory selected value
tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

RefE'rence HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A9R6 1610-0277 3 1 NETWORK-RES 10-SIP 2.2K OHM X 9 S1637 CSC10AOl-222G/MSP10AOI-
A9R7 06S6-7246 9 1 RESISTOR 2.61K 1% .05W F TCoO'-100 24546 C3-1/6-TO-2611-F
ASR8 0757-0405 4 4 RESISTOR 162 1% .125W F TCoO'-100 24546 CT 4-1/8- TO -162R-F
A9R9 06S8-7268 5 I RESISTOR 21.5K 1% .05W F TCoO.-100 24546 C3-1/8-TO-2152-F
A9R10 0698-7236 7 I~ RESISTOR lK 1% .05W F TCoO.-100 24546 C3-1/8-TO-l001-F

ASRll 0698-7236 7 RESISTOR 1K 1% .05W F TC·0'-100 24546 C3-1/8-TO-l001-F
A9R12 0698-7248 \ 2 RESISTOR 3. 16K 1% .051.1 F 1CoO.-l00 24546 C3-1/8-TO-3161-F
ASR13 0698-7248 I RESISTOR 3. 16K 1% .05W F TCoO.-l00 24546 C3-1 /8- TO -3161 -F
A9RI4 0757-0465 6 3 RESISTOR lOOK 1% .1251.1 F TCoO+-l00 24546 CT4-1/8-TO-l003-F
A9RI5 0698-7252 7 RESISTOR 4.64K 1% .osw F TC·0+-l00 24546 C3-1 /8- TO -4M\-F

ASR16 0698-7260 7 3 RESISTOR 10K 1% .051.1 F TCoO+-l00 24546 C3-1 /8-TO-I 002-F
ASRI7 0698-7236 7 RESISTOR IK 1% .051.1 F TC:O.-IOO 24546 C3-1/8-TO-1001-F
A9RI8 0698-7260 7 RESISTOR 10K 1% .051.1 F TC:O+ -I 00 24546 C3-1/8-TO-I002-F
A9R19 0698-7236 7 RESISTOR IK 1% .05W F TC:O.-IOO 24546 C3-1/8-TO-IOOI-F
A9R20 0698-7252 7 RESISTOR 4.64K 1% .051J F IC:O+-IOO 24546 C3-1/B-TO-4641-F

A9R21 0698-7188 8 2 RESISTOR 10 1% .05W F TC:0+-l00 24546 C3-I/B-TO-IOR-F
ASR22 0698-7\96 8 2 RESISTOR 21.5 1% .05W F TC:0+-l00 24546 C3-1/8-TO-2IR5-F
A9R23 0698-7188 8 RESISTOR 10 1% .05W F TCoO+-IOO 24546 C3-1/8-TO-IOR-F
A9R24 0698-7236 7 RESISTOR IK 1% .05W F TCoO+-IOO 24546 C3-1/8-TO-l001-F
A9R25 06S8-7196 a RESISTOR 21.5 1% .05W TC·O+-l00 24546 C3-1/8-TO-2IR5-F

A9R26 0698-7236 7 RESISTOR IK 1% .05W F TCoO+-l00 24546 C3-l/8-TO-I001-F
A9R27 0698-7252 7 RESISTOR 4.64K 1% .05W F TC.O+-IOO 24546 C3-1/B-TO-4641-F
A9R28 0698-7236 7 RESISTOR lK 1% .05W F TC.0'-100 24546 C3-1/8- TO-l OOl-F
A9R29 0698-7236 7 RESISTOR lK 1% .051.1 F TC.0'-100 24546 C3-1/8- TO, 1001-F
A9R30 0698-7260 7 RESISTOR 10K 1X .05W F TC.O+-IOO 24546 C3-l/S- TO-l 002-F

A9S1 3101-1989 5 1 SWITCH-SL 10-1A DIP-SLIDE -ASSY .1A 50YDC 2B480 3101-1989

A9TP1 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 2B480 0360-1682
A9TP2 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 2B4BO 0360-1682
ASTP3 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MIG 2B480 0360-1682
A9TP4 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 2B480 0360-1682

A9UI 1820-1081 0 2 IC ORYR TTL S BUS QUAD 18324 8T26AN
A9U2 1820-1081 0 IC ORVR TTL S BUS QUAD \8324 8T26AN
A9U3 05359-80003 2 I IC NMOS 65536 (64K) RO~I 450-NS 3-S 28480 05359 -8 0003
A9U4 1820-1202 7 3 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS10N
A9U5 1818-0135 8 3 IC NMOS 1024 (lK) STAT RAM 360-NS 3-S 04713 MCM~8Al0L

A9U6 1820-1199 1 5 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
ASU7 1820 -II 97 S 7 IC GATE TTL LS NANO QUAD 2-INP 01295 SN74LSOON
A9US 1818-0135 8 IC NMOS 1024 (lK) STAT RAM 360-NS 3-S 047\3 MCM68AIOL
AsU9 1820-1204 9 4 IC GATE TTL LS NAND DUAL 4- HIP 01295 SN74LS20N
A9Ul0 1818-0135 8 IC NMOS 1024 (lK) STAT RAM 360-NS 3-S 04713 MCM68Al0L

A9U11 1820-1196 8 2 IC FF TTL LS OoTYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A9U12 1820-1368 6 5 IC DRVR TTL BUS HEX I-INP 27014 OM8096N
A9U13* OS370-80003 4 1 ROM-PROGRAMMED 28480 05370 - BOO03
A9U14 1820-1368 6 IC DRVR TTL BUS HEX 1-INP 27014 DM8096N
A9U15 IB20-1209 4 1 IC BFR TTL lS NAND QUAD 2-INP 01295 SN74LS38N

A9U16 1B20-1368 6 IC DRVR TTL BUS HEX I - INP 27014 DM60S6N
A9U17 IB20-1199 I IC INV TTL lS HEX I - INP 01295 SN74LS04N
A9U18 lB20-2137 9 1 IC MICPROC NMOS a-SIT 04713 MC68AOOP
ASUl9 1B20-1B04 5 1 TRANSISTOR ARRAY 14-PIN PLSTC TO'116 04713 MPQ6842
A9U20 1B20-1197 9 IC GATE TTL LS NANO QUAO 2-INP 01295 SN74LSOON

A9XSl \200-0639 8 1 SOCKET-IC 20-CONT DIP DIP-SLDR 284BO 1200-0639

A9XU3 \200-0565 9 6 SOCKET-IC 24-CONT OIP-SLOR 28480 1200-0565
A9XU5 \200-0565 9 SOCKET-IC 24-CONT DIP-SLOP. 28480 1200-0565
A9XU8 1200-0565 9 SOCKET-IC 24-CONT OIP-SLO~ 28480 1200-0565
A9XUIO 1200-0565 9 SOCKET-IC 24-CONT OIP-SLOR 28480 1200-0565
A9XUI3 1200-0519 3 SOCKET-IC 16-CONT DIP-SLOR 28480 1200-0519

A9XU18 1200-0552 4 1 SOCKET -IC 40 -CaNT DIP-SLDR 28480 1200-0552

1480 -0 116 8 22 PIN-GRV .062-IN-OIA .25- IN-LG STL 28480 1480-01\6

Al0 NOT ASSIGNED

See introduction TO this section for orrl,·r i ng information
*Indicates factory selected value
tBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Q1y Description Mfr Mfr Part NumberDesignation Number D Code

All 05370-60011 2 I OISPLAY INTERFACE SERIES 1808 28480 05370 - 600 1\

AllCI 0160-3878 6 CAPAcnOR-FXO 1000PF +-20% 100VOC CER 28480 0160-3878
AIlC2 0160-3879 7 CAPACITOR-FXO .0 IUF +-20% 100VOC CER 28480 0160 -3879
AIIC3 0160-3878 6 CAPACITOR·FXO 1000PF +-20% 100VOC CER 28480 0160-3878
AIIC4 0160-3878 6 CAPAcITOR-FXo 1000PF +-20% 100VOC CER 28480 0160-3878
AllC5 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28480 0160-3878

AllC6 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28480 0160-3878
AllC7 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28480 0160-3878
AllC8 0\60-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
AllC9 0160-3879 7 CAPACITOR-FXO .0 IUF + -20% 100VOC CER 28480 0160-3879
AIlel0 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879

AIlC1l 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
AI1Cl2 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
AI1Cl3 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
A11C14 0160-3879 7 CAPACITOR-FXO .0 IUF +-20% 100VOC CER 28480 0160-3879
AllC15 0160-3879 7 CAPACITOR-FXO .0 IUF +-20% 100VOC CER 28480 0160-3879

AI1Cl6 0180-0230 0 2 CAPACITOR-FXO IUF+ -20% 50VOC TA 56289 1500105X0050A2
AI1C17 0180-0106 9 CAPACITOR-FXO 60UF+-20% 6VOC TA 56289 1500606XOO06B2
AI1Cl8 0\60-3879 7 CAPr.CITOR-FXO .0IUF +-20% 100VOC CER 28480 0160 -3879
AllC19 0180-0230 0 CAPACITOR-FXO IUF+-20% 50VOC TA 56289 lS00105X0050A2
Al1C20 0\80-1714 7 1 CAPACITOR-FXO 330UF+-IO% 6VOC TA 56289 1500337X9006S2

Al1Jl 1200-0482 9 SOCKET -IC 16-CONT DIP-SLDR 28480 1200-0482
Al1J2 1200-0482 9 SOCKET - IC 16-CONT oIP-SLOR 28480 1200 -0482
Al1J3 1200-0482 9 SOCKET -IC 16-CONT DIP-SLOR 28480 1200-0482

AllL1 9100-1788 6 CORE -FERRITE CHOKE -WIOE8ANO; IMP; >680 28480 9100 -1788
A11L2 9100-3060 I 1 INDUCTOR 260UH 15% 28480 9100-3060
Al1L3 9100-1788 6 CORE-FERRITE CHOKE -WIOE8ANO; IMP; >680 28480 9100-1788

AIIOll 1853-0326 3 6 TRANSISTOR PNP SI PO: I 1.1 FT :50MHZ 04713 MPS-U51
Al1012 1853-0326 3 TRANSISTOR PNP SI PO:IW FT:50MHZ 04713 MPS-U51
AIIOl3 1853-0326 3 lRANSISTOR PNP SI PO:1W FT:SOMHZ 04713 MPS-U51
Al1014 1853-0326 3 TRANSISTOR PNP SI PO:1W FT:50MHZ 04713 MPS-U51
Al10t5 1853-0326 3 TRANSISTOR PNP SI PO: I 1.1 FT :50MHZ 04713 MPS-U51

Al1QI6 1853-0326 3 TRANSISTOR PNP SI PO:IW FT:50MHZ 04713 MPS-USI

AllRl 0699-3435 0 13 RESISTOR 38.3 1% .1251.1 F TC:0+-100 28480 0698-3435
Al1R2 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC:0+-100 28480 0698-3435
Al1R3 0699-7205 0 RESISTOR 5 I .1 1% .051.1 F TC:0+-l00 24546 C3-1/8-TO-51RI-F
A1IR4 0699-3435 0 RESISTOR 38.3 1% .1251.1 F TC:O+-IOO 28480 0698-3435
Al1R5 0698-3435 0 RESISTOR 38.3 1% .125W F TC:O+-IOO 28480 0698-3435

Al1R6 0698-7205 0 RESISTOR 51.1 1% .051.1 F TC:0+-l00 24546 C3-1/8-TO-51Rl-F
Al1R7 1810-0141 0 2 NETWORK-RES 9-SIP 330.0 OHM X 8 91637 CSP09C07-331J
Al1R8 0698-7218 5 16 RESISTOR 178 IX .051.1 F TC·O+-l00 24546 C3-1 18- TO-178R-F
Al1R9 0698-'3435 0 RESISTOR 38.3 1% . \251.1 F TC:0+-l00 28480 0698-3435
AliR10 0699-3435 0 RESISTOR 38.3 1% . \251.1 F TC:O+-IOO 28480 0698-3435

Al1Rl1 0699-7205 0 RESISTOR 51 . I 1% .051.1 F TC:0+-l00 24546 C3-1/8-TO-51Rl-F
AlIR\2 0699-7218 5 RESISTOR 178 IX .051.1 F TC:O+-IOO 24546 C3-1 18- TO-178R-F
Al1R\3 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC:O+-IOO 28480 0698-3435
AIIR\4 0699-3435 0 RESISTOR 38.3 1% .12SW F TC:0+-100 28480 0698-3435
Al1Rl5 0698-7205 0 RESISTOR 51. I 1% .051.1 F TC:0+-l00 24546 C3-1/8-TO-51Rl-F

Al1R16 0698-7218 5 RESISTOR 178 1% .051.1 F TC:0+-l00 24546 C3-1 18- TO-178R-F
Al1R17 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC:O+-tOO 28480 0698-3435
Al1Rl8 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC:O+-IOO 28480 0698-3435
AllR19 0698-7205 0 RESISTOR 51 . I 1% .051.1 F TC:0+-100 24546 C3-1/8-TO-51R1-F
Al1R20 0698-7218 5 RESISTOR \78 \X .05W F TC:0+-l00 24546 C3-1/8-TO-178R-F

Al1R21 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC'O+-IOO 28480 0698-3435
Al1R22 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC·O+-IOO 28480 0698-3435
A1IR23 0698-7205 0 RESISTOR 51 . I 1% .D5W F TC:0+-l00 24546 C3-1/8-TO-51R1-F
Al1R24 0698-7218 5 RESISTOR 178 IX .051.1 F TC:O+-IOO 24546 C3-1 18- TO-178R-F
A11R25 0698-7205 0 RESISTOR 51 . I 1% .051.1 F TC:0+-l00 24546 C3-1/8-TO-S1R1-F

A11R26 0698-7218 5 RESISTOR 178 I" .05W F TC:O+-IOO 24546 C3-1 18- TO-178R-F
AIIR27 0698-7218 5 RESISTOR 178 IX .051.1 F TC:0+-l00 24546 C3-1 18- TO-178R-F
Al1R28 0698-7218 5. RESISTOR 178 IX .05W F TC:0+-l00 24546 C3-1/8-TO-178R-F
AllR29 1810-0141 0 NETWORK·RES 9-SIP 330.0 OHM X 8 91637 CSP09C07-331J
Al1R30 0698-7218 5 RESISTOR 178 IX .051.1 F TC.O+-tOO 24546 C3-1/8-TO-178R-F

See introduction to this section for ordering information
*Indicates factory selected value
1'Backdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2_ Replaceable Parts (Continued)

Reference HP Part C
Qty Description Mfr

Mfr Part NumberDesignation Number D Code

AllR31 069S-7218 5 RESISTOR 178 1% _05W F TC·O.-IOO 24546 C3-1/8-TO-178R-F
Al1R32 0698-7218 5 RESISTOR 178 1% _05W F TC·Ot-l00 24546 C3-1/8-TO-17SR~F

AllR33 069S-7218 5 RESISTOR \7S 1% .05W F TC·O.-IOO 24546 C3-I/S-TO-178R-F
AIIR34 0698-7218 5 RESISTOR 178 \% .OSW F TC·O.-IOO 24546 C3-1/8-TO-178R-F
AIIR35 0698-7218 5 RESISTOR 178 1% .05W F TC ·0. -I 00 24546 C3-1/8-TO-178R-F

AllR36 0698-7218 5 RESISTOR 178 1% .05W F TC·O·-IOO 24546 C3-1/8-TO-178R-F
A11R37 0698-7218 5 RESISTOR 178 1% .05W F TC.0+-l00 24546 C3-1/8- TO-178R-F
A11R38 1810 -0 176 1 5 NETWORK-RES 5-SIP 4.7K OHM X 4 28480 1810-0176
A\ \R39 1810-0176 1 NETWORK-RES 5-SIP 4.7K OHM X 4 28480 1810·0176
AI \R40 0757-0416 7 31 RESISTOR 511 1% .125W F TC'0+-100 24546 CT4-1/8-TO-5\ \R-F

Al1R41 0698-3132 <\ 4 RESISTOR 261 1% _125W F TC·O+-IOO 24546 CT4-1/8- TO- 2610-F
AllR42 0757-0469 0 2 RESISTOR 150K 1% . 125W F TC·Ot-IOO 24546 CT4-1/8-TO-1503-F
AI1R43 0757-0469 0 RESISTOR 150K 1% .125W F TC·0+-100 24546 CT4-1/8-TO-1503-F

Al1TP1 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
Al1TP2 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
Al1TP3 0360 -1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
A11TP4 0360-1682 0 TERllINAL-STUD SGL-TUR PRESS-MTG 28480 0360-\682
AllTP5 0360 -1682 0 TERMINAL-STUD SGL-TUP PRESS-MrG 28480 0360-1682

A11TP6 0360-1682 0 TERMINAL -STUD SGl- TUR PRESS-MTG 28480 0360-1682

Al1UI 1820-0799 5 6 IC DRVR TTL NAND DUAL 2- INP 01295 SN754528P
Al1U2 1816-1089 9 3 IC TTL LS 64-8IT STAT RAM 80-NS 3-S 27014 DM74lS189N
AllU3 1820-0799 5 IC DRVR TTL NAND DUAL 2-INP 01295 SN754528P
Al1U4 1816-1089 9 IC TTL LS 64-8IT STAT RAM 80-NS 3-S 270)4 DM74lS189N
AIIU5 1820-0468 5 2 IC DCDR TTL 8CD-TO-DEC 4-TO-l0-LINE 01295 SN7445N

AllU6 1820-0799 5 IC ORVR TTL NAND DUAL 2.-INP 01295 SN754528P
Al1U7 1816-1089 9 IC TTL lS 64-8IT STAT RAM 80-NS 3-S 27014 DM74LS189N
AlIU8 1820-0799 5 IC DRVR TTL NAND DUAL 2-INP 01295 SN754528P
Al1U9 1820-1885 2 3 IC RGTR TTL LS D-TYPE QUAD 27014 DM74LS173N
Al1Ul0 1820·0799 5 IC DRVR TTL NAND DUAL 2-INP 01295 SN754528P

AllUl1 1820-1428 9 1 IC MUXR/DATA-SEL TTL LS 2-TO-I-LINE QUAD 01295 SN74LS158N
AllU12 1820-0799 5 IC DRVR TTL NAND DUAL 2-INP 01295 SN754528P
AllU13 1820-1885 2 IC RGTR TTL LS D-TYPE QUAD 27014 DM74lS173N
AllU14 1820-0468 5 IC DCDR TTL BCO-TO-OEC 4-TD-10-LINE 01295 SN7445N
Al1U15 1820-1204 9 IC GATE TTL LS NAND DUAL 4-INP 01295 SN74LS20N

AllU16 1820-1207 2 2 IC GATE TTL LS NAND 8-INP 01295 SN74lS30N
Al1U17 1820-1443 8 3 IC CNTR TTL LS 8IN ASYNCHRO 01295 SN74LS293N.
AllU18 , 820-1204 9 IC GATE TTL LS NAND DUAL 4-INP 01295 SN74LS20N
AllU19 1820-\ 199 1 IC INV TTL LS HEX I-INP 01295 SN74LS04N
Al1U20 1820- \ 202 7 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS10N

AllUZ1 1820-) 197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
AIIU22 1820-1 \ 12 8 9 IC FF TrL lS D-TYPE POS-EOGE-TRIG 01295 SN74LS74AN
AI1U23 1820-1989 7 1 IC CNTR TTL LS 8IN DUAL 4-8IT 07263 74LS393PC
AIIU24 1820-1 \99 1 Ic INV TTL LS HEX l-INP 01295 SN74LS04N
Al1U25 1820-0269 4 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7403N

AllU26 1820-1204 9 IC GATE TTL LS NAND DUAL 4-INP 01295 SN74LS20N
A11 U27 1820-1423 4 1 IC MV TTL LS MONOST8L RETRIG DUAL 01295 SN74LS123N

A12 NOT ASSIGNED

A13 NOT ASSIGNED

A14 NOT ASSIGNED

AI5 05370-80015 8 I HP-I8 INTERFACE SERIES 2410 28480 05370 -600 I5

AI5CI 0160-3879 7 CAPACITOR-FXD .0IUF .-20% 100VDC CER 28480 0160-3879
AI5C2 0160-3879 7 CAPACITOR-FXD .01UF +-20r. 100VDC CER 28480 0160-3879
AI5C3 0160 -3879 7 CAPACITOR-FXD .0lUF +-20r. 100VDC CER 28480 0160-3879
A15C4 0160-3879 7 CAPACITOR-FXD .0IUF +-20r. 100VDC CER 28480 0160-3879
A15C5 0160-3879 7 CAPACITOR-FXD _OlUF +-20% 100VDC CER 28480 0160-3879

Al5C6 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VDC CER 28Q80 0160-3879
A15C? 0\60-3879 7 CAPACITOR-FXO .01 UF • -20% 100VDC CER 28480 0160-3879
A15C8 0160-3879 7 CAPACITOR-FXD .01UF +-20r. 100VDC CER 28480 0160-3879
Al5C9 0160-3879 7 CAPACITOR-FXD _01UF +-20% 100VOC cER 28480 0160-3871l
A15C10 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879

See introduction to this section for ordering informa tion
*Indicates factory selected value
tBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

'.

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A15Cll 0160-3879 7 CAPACITOR-FXO .01UF +-20~ 100VDC CER 2B4BO 0160-3879
AI5CI2 01BO-Ol06 9 CAPACITOR-FXD 60UF+-20% 6VDC TA 562B9 lS00606XOO06B2

A150S1 1990-0620 0 LEO-LAnp LUM-INT.IMCO IF.20MA-MAX BVR·5V 2B4BO 5082-4584. BENT LEADS
A15DS2 1990-0620 0 LEO-LAMP LUM-INT.IMCO IF.20MA-MAX BVR·5V 284BO 5082-4584. BENT LEADS
A15DS3 1990-0620 0 LED-LAMP Lun-INT.lnCD IF.20MA-MAX BVR·5V 28480 5082-4584. BENT LEADS
A150S4 1990-0620 0 LED-LAnp LUM-INT'lnCD IF.20MA-MAX BVR·5V 28480 5082-4584. BENT LEADS

A15JI 1200-0482 9 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0482
A15J2 1200-0482 9 SOCKET-IC 16-CONT DIP-SLOR 28480 1200-0482

A1511 9100-1788 6 CORE-FERRITE CHOKE-WIDE8ANO;IMP:>680 28480 9100-1788

A15MP3 1480-0116 8 PIN-GRV .062-IN-OIA .2S-IN-LG STL 28480 1480-0116
A15MP4 1480-0116 8 PIN-GRV .062-IN-DIA .2S-IN-LG STL 28480 1480-0116

A15Rl 0757-0394 0 RESISTOR 51.1 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-51Rl-F
A15R2 0757-0416 7 RESISTOR 511 1% . 125W F TC'O+ -100 24546 CT4-1/8-TO-511R-F
A15R3 0757-0416 7 RESISTOR 511 1% . 125W F TC·0+-l00 24546 CT4-1/8-TO-511R-F
A15R4 0757-0416 7 RESISTOR 511 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-Sl1R-F
A15R5 0757-0416 7 RESISTOR 511 1% . 125W F TC·O+-IOO 24546 CT4-1/8-TO-511R-F

A15R6 1810-0164 7 4 NETWORK-RES 9-SIP 4.7K OHM X 8 91637 CSP09C07-472J
A15R7 1810-0164 7 NETWORK-RES 9-SIP 4.7K OHM X 8 91637 CSP09C07- 472J
A15R8 1810-0164 7 NETWORK-RES 9-SIP 4.7K OHM X 8 91637 CSP09C07 -472J

A15TPl 0360 -1682 0 TERnINAL-STUD SGL-TUR PRESS-MTG 28480 0360 -1682
A15TP2 0360-1682 0 TERnINAL -STUD SGL -TUR PRESS -MTG 28480 0360 -1682

A15Ul 1820-1112 8 IC FF TTL LS D-TYPE paS-EDGE-TRIG 01295 SN74LS74AN
A15U2 1820-1216 3 3 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 SN74L5138N
A15U3 1820-1112 8 IC FF TTL LS D-TYPE paS-EDGE-TRIG 01295 SN74LS74AN
A15U4 1820-12\1 8 I IC GATE TTL LS EXCL-OR QUAD 2-INP 01295 SN74LS86AN
Al5U5 1820-3460 3 1 IC GATE TTL LS NAND 8-INP 01295 SN74LS30N

A15U6 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE- TRIG 01295 SN74LS74AN
A15U7 1820-0068 1 1 IC GATE TTL NAND TPL 3-INP 01295 SN7410N
A15U8 1820-1685 2 IC RGTR TTL LS 0- TYPE QUAD 27014 DM74LS173N
AI5U9 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN741S74AN
A15UIO 1820-1368 6 IC DRVR TTL BUS HEX I-INP 27014 DM8096N

A15l111 1820-1196 8 Xc FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74lS174N
A15UI2 1820-1198 0 1 IC GATE TTL LS NAND QUAD 2-INP 01295 5N741S03N
Al5UI3 1820-1368 6 IC DRVR TTL BUS HEX 1- INP 27014 DM8096N
A15l114 1820-1206 1 1 IC GATE TTL LS NOR TPL 3-INP 01295 5N74lS27N
A15l115 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 5N74lS74AN

A15UI6 1820-1282 3 2 IC FF TTL LS 1-K BAR POS-EDGE-TRIG 01295 SN741S109AN
A15U17 1820-1144 6 4 IC GATE TTL LS NOR QUAD 2-INP 01295 SN741S02N
A15UI8 \820-1112 8 IC FF TTL LS OoTYPE POS-EDGE-TRIG 01295 SN74lS74AN
A15UI9 1820-1282 3 IC FF TTL LS 1-K BAR POS-EDGE-TRIG 01295 SN741S109AN
A15U20 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N

A15U21 1820-1144 6 IC GATE TTL LS NOR QUAD 2-INP 01295 SN741S02N
A15l122 1820-1997 7 3 IC FF TTL LS OoTYPE POS-EDGE-TRIG PRL-IN 34335 AM741S374AP
A15U23'* 05342-80006 3 1 ROM-PROGRAMMED 28480 05342-80006
A15U24 1820-1144 6 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02N
A1SU25 1820-1997 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 34335 AM74lS374AP

A15U26* 05342-80007 4 I ROM-PROGRAMMED 28480 05342-80007
A15U27 1820-1112 B IC FF TTL LS 0- TYPE POS- EDGE - TRIG 01295 SN74LS74AN
A15U28 1820-1997 7 IC FF TTL LS 0- TYPE POS-EDGE - TRIG PRL -IN 34335 AM74LS374AP
A15U29 1820-1689 4 4 IC TRANSCEIVER TTL INSTR-BUS IEEE-488 04713 MC3446AP
A1SU30 1820- 1202 7 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS10N

A15U31 1820-1689 4 IC TRANSCEIVER TTL INSTR-8US IEEE-488 04713 MC3446AP
AI5U32 1820-1689 4 IC TRANSCEIVER TTL INSTR-BUS IEEE-488 04713 MC3446AP
A15U33 1820-1197 9 IC GATE TTL LS NAND QUAD 2- INP 01295 SN74LSOON
A15U34 1820-\689 4 IC TRANSCEIVER TTL INSTR-BUS IEEE-488 04713 MC3446AP
A15U35 1820-0904 4 1 IC COnPTR TTL L MAGTO S-8IT 07263 93L24PC

A15U36 1820-1144 6 IC GATE TTL LS NOR QUAD 2- INP 01295 SN74LS02N
A15U37 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN

A15XU23 1200-0519 3 SOCKET-IC 16-CONT OIP-SLDR 28480 1200 -0519
A15XU26 1200-0519 3 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0519

See introduction to this section for ordering information
*Indicates factory selecled value
tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

0403-0189 2 20 EXTR-PC 80 BlK POlYC .062-IN-BD-THKNS 28480 0403-0189

AlB 05359-60016 2 I PROCESSOR INTERFACE SERIES 1808 28480 05359-60016

A16CI 0160-3879 7 CAPAClTOR-FXD .01UF ·-20% 100VDC CER 28480 0160-3879
A16C2 0160-3879 7 CAPACITOR-FXD .0IUF ·-20% 100VDC CER 28480 0160-3879
A16C3 0160-3879 7 CAPACITOR-FXD .0IUF ·-20% 100VDC CER 28480 0160-3879
A16C4 0160-3879 7 CAPACITOR-FXD .0IUF ·-20% 100VDC CER 28480 0160-3879
AI6C5 0160-3879 7 CAPACITOR-FXO .0IUF ·-20% 100VDC CER 28480 0160-3879

A16C6 0160-3879 7 CAPAClTOR-FXD .01UF ·-20% 100VDC CER 28480 0160-3879
A16C7 0160-3879 7 CAPACITOR-FXD .01UF ·-20% lOOVDC CER 28480 0160-3879
A16C8 0160-3879 7 CAPAClTOR-FXD .0IUF ·-20% 100VDC CER 28480 0160-3879
A16C9 0160-3879 7 CAPACITOR-FXD .01UF .-20% 100VOC CER 28480 0160-3879
A16Cl0 0160-0571 0 2 CAPACITOR-FXD 470PF +-20% 100VOC CER 28480 0160-0571

AI6CII 0160-0571 0 CAPACITOR-FXD 470PF .-20% 100VOC CER 28480 0160-0571
A16C12 0160-3879 7 CAPACTTOR-FXD .01UF +-20% 100VOC CER 28480 0160-3879
Al6C13 0160-3879 7 CAPACITOR-FXD .0IUF .-20% 100VOC CER 28480 0160-3879
AI6C14 0180-3879 7 CAPACITOR-FXD .01UF .-20%' iOOVOC CER 28480 0160-3879
A18CI5 0160-3879 7 CAPACITOR- FXD .0IUF .-20% 100VDC CER 28480 0160-3879

A16C16 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
A16C17 0160-3879 7 CAPACITOR-FXO .01UF • - 20% lOOVOC CER 28480 0160-3879
AI6Cl8 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879
A.6C.9 0180 -0491 5 CAPACITOR-FXO 10UF'-20% 25VOC TA 28480 0180-0491
A16C20 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0180-3879

A16C21 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879
A16C22 0180-0491 5 CAPACITOR-FXO 10UF'-20% 25VDC TA 28480 0180-0491
A16C23 0160-3879 7 CAPACITOR-FXO .01UF .-20% 100VDC CER 28480 0160-3879
A16C24 0160 -3879 7 CAPACITOR-FXO .01UF .-20% 100VDC CER 28480 0160 -3879
A16C25 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VDC CER 28480 0160-3879

A16C26 0180-0491 5 CAPACITOR -F XO 10UF.-20% 25VDC TA 28480 0180-0491
A16C27 0160-3879 7 CAPACITOR -FXD .01UF '-20% 100VDC CER 28480 0160-3879
A16C28 0180-0491 5 CAPACITOR-FXD IOUF' -20% 25VDC TA 28480 0180-0491

A16CRI 1902-0052 7 I DIODE-ZNR 6.81V 2% 00-35 PO'. 4W 28480 1902-0052

A16Jl 1200-0519 3 SOCKET-IC 16-CONT OIP-SlDR 28480 1200-0519

"'16L1 9100-2277 0 4 INDUCTOR RF-CH-MlD 120UH 10% 28480 9100-2277
A16L2 9100-2277 0 INDUCTOR RF-CH-MlD 120UH 10% 28480 9100-2277
A16L3 9100-1788 6 CORE-FERRITE CHOKE-WIDE8AND;IMP:>680 28480 9100- \ 788
AI6L4 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAND;IMP:>680 28480 :?'100- \ 788

AI6RI 0757-0442 9 RESISTOR 10K \% .125W F TC·O.-IOO 24548 CT4-1/8-TO-1002-F
AI6R2 0757-0442 9 RESISTOR 10K 1% .125W F TC'O.-IOO 24546 CT4-1/8-TO-i002-F
A16R3 1810-0176 1 NETWORK-RES 5-SIP 4.7K OHM X 4 28480 1810-0176
A16R5 0757-0442 9 RESISTOR 10K 1% .i25W F TC·0.-100 24546 CT4-1/S-TO-l002-F
A16R6 0757-0394 0 RESISTOR 51.1 1% .125W F TC·O.-IOO 24548 CT4-1/8-TO-51Rl-F

AI6R7 0757-0439 4 6 RESISTOR 6.81K 1% .125W F TC'O.-IOO 24546 CT4-1/8-TO-6811-F
A16R9 0757-0439 4 RESISTOR 6.8lK 1% .125W F TC·.0.-l00 24546 CT4-1/8-TO-6811-F
A16Rl0 0698·3152 8 2 RESISTOR 3.48K 1% .125W F TC'O.-IOO. 24546 CT4-1/8-TO-3481-F
A16RIl 2100-3095 5 1 RESISTOR-TRMR 200 10% C SIDE-AD] 17-TRN 73138 BSPR200
A16R12 0698·3152 8 RESISTOR 3_48K 1% .125W F TC'0.-100 24546 CT4-1/8-TO-3481-F

A16Rl3 0757-0276 7 5 RESISTOR 61_9 1% .125W F TC·0.-100 24546 CT4-1/8-TO-6192-F
A16R14 2100-3123 0 1 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 73138 89PR500
A16R15 0757-0442 9 RESISTOR 10K 1% .12SW F TC'0+-100 24546 CT4-1/8-TO-1002-F
A16R16 0698-4442 I 1 RESISTOR 4.42K 1% . 125W F TC'0'-100 24546 CT4-1/8-TO-4421-F
A16R17 0757-0280 3 RESISTOR lK 1% .125W F TC.0+-l00 24546 CT4-1/8-TO-l001-F
A16R17 2100-3154 7 1 RESISTOR-TRNR lK 10% C SIDE-AD] 17-TRN 73138 89PRIK

A16RI8 0757-0442 9 RESISTOR 10K 1% . 125W F TC.0'-100 24546 CT4-lf8-TO-l002-F
A16R19 0698-3155 l .4 RESISTOR 4.64K 1% . 125W F TC.0'-100 24546 CT4-1/8-TO-4641-F
A16R20 0698-3155 \ RESISTOR 4.64K 1% . 125W F TC'0'-100 24546 CT4-1/8-TO-4641-F
A16R21 2100-3109 2 1 RESISTOR-TRMR 2K 10% C SIOE-ADJ 17-TRN 73138 89PR2K
A16R22 0757-0446 3 RESISTOR 15K 1% . 12SW F TC'0+-100 24546 CT4-1/8-TO-1502-F

AI6R23 0698-3155 1 RESISTOR .4.64K 1% .125W F TC·0'-100 24546 CT4-1/8-TO-4641-F
A16R24 0698-5808 5 3 RESISTOR 4K 1% .125W F TC.0·-l00 24546 CT4-1/8-TO-4001-F
A16R25 0698-3155 \ RESISTOR 4.64K 1% .125iJ F TC'0.-100 24$46 CT4-1/8-TO-4641-F
AI6R26 0757-0443 0 1 RESISTOR 11K 1% .12SW F TC'0.-100 24546 CT4-1/8-TO-l102-F
A16R27 0757-0438 3 RESISTOR 5.IIK 1% .125iJ F TC'O.-IOO 24546 CT4-1/8-TO-5111-F

See introduction to this section for ordering information
*Indicates factory selected value
fBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A16R28 0698-3155 1 RESISTOR 4.64K 1% .125W F TC~0"-100 24546 CT 4- 1/S- TO -4641 -F
A16R29 0757-0442 9 RESISTOR 10K 1% . 125W F TC~O' -I 00 24546 CT4-1/8-TO-l002-F
A16R30 0698-0082 7 4 RESISTOR 464 1% . 125W F TC'O'-IOO 24546 CT4-1/8-TO-4640-F
A16R31 0757-0419 0 3 RESISTOR 681 1% .125W F TC'O.-IOO 24S46 CT4-1/S-TO'681R-F
AI6R32 0698-3155 1 RESISTOR 4.64K 1% . 125W F TC=O'-IOO 24546 CT4-1/8-TO-4641-F

AI6R33 0698-3155 1 RESISTOR 4.64K 1% · 125W F TC=0.-100 24546 CT4-1/8-TO-4641-F
A16R34 069S-3155 1 RESISTOR 4.64K 1% · 125W F TC=O'-IOO 24546 CT4-1/8-TO-4641-F
AI6R35 069S-3155 1 RESISTOR 4.64K 1% · 125W F TC=0.-100 24546 CT4-1/8-TO-4641-F
AI6R36 069S-0085 0 3 RESISTOR 2.61K 1% .125W F TC~0'-100 24546 CT4-1/8-TO-261 1-F
A16R37 069S-0085 0 RESISTOR 2.61K 1% · 125W F TC=0+-100 24546 CT4-1/8-TO-261'-F

A16R38 0757-0416 7 RESISTOR 511 1% .125W F TC~O'-IOO 24546 CT4-1/8-TO-511R-F
A16R39 0698-3155 1 RESISTOR 4.64K 1% .125W F TC~O'-IOO 24546 CT4-1/8-TO-4641-F
A16R40 0698-3155 1 RESlSTOR 4.64K 1% . 125W F TC=0+-100 24546 CT4-1/8-TO-4641-F
A16R41 0698-3155 1 RESISTOR 4.64K 1% .'25W F TC~O'-lOO 24546 CT4'1/8-TO-4641-F
A16R48 0699-0072 7 2 RESISTOR 6.81M 1% .125W F TC'0+-150 28480 0699-0072

A16S1 3101-1841 8 I SWITCH-SL 4-1A OIP-SLIOE-ASSY .IA SOVOC 28480 3101-1841

A16TPI 0360-0535 0 50 TERnINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A16TP2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360 -0535

A16Ul 1826-0424 5 I IC OP AMP GP DUAL 14-DIP-P PKG 04713 MC3405P
A16U2 1820-1313 I I ANALOG MULTIPLEXER 3 CHNL 16 -DIP-P 3L585 C04053BE
A16U3 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
A16U4 1820-1216 3 IC DCOR TTL LS 3- TD-8-LINE 3- INP 01295 SN74LSI38N
A16U5 1820 -1470 I 1 IC MUXR/DATA-SEL TTL LS 2-TO-'-LINE QUAO 01295 SN74LSI57N

A16U8 1820-1207 2 IC GATE TTL LS NAND 8· INP 01295 SN74LS30N
A18U7 1820-1216 3 IC OCOR TTL LS 3- TO·8·LINE 3-INP 01295 SN74LS138N
A16U8 1826-0316 4 V REF TO-5 27014 LH0070-1 H
A16U9 1826-0188 8 6 O/A 8-BIT 16-CEROIP BPLR 04713 MC1408L-8
A16UIO 1826-0188 8 O/A 8-BIT 16-CEROIP 8PLR 04713 MCI408L-8

A16Ul1 1820-1730 6 2 IC FF TTL LS OoTYPE POS-EDGE-TRIG COM 0129S SN74LS273N
A16U12 1820 -1730 6 IC FF TTL LS OoTYPE POS-EOGE-TRIG COM 01295 SN74LS273N
A16U13 1820-1439 2 2 IC MUXR/DATA-SEL TTL LS 2-TO-I-LINE 01295 SN74LS258BN
A16U14 1820-1439 2 IC MUXR/OATA-SEL TTL LS 2-TO-I-LINE 01295 SN74LS258BN
A16U15 1820-1195 7 9 IC FF TTL LS O-TYPE POS-EDGE-TRIG COM 01295 SN74lS175N

A18U16 1820-1195 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74lS175N
A18UI7 1820-1195 7 IC FF TTL LS OoTYPE POS-EDGE-TRIG COM 01295 SN74LS17SN
A18U18 1820-1195 7 IC FF TTL LS D-TYPE POS-EOGE-TRIG COM 01295 SN74LS175N
A16U20 1820-1195 7 IC FF TTL LS 0- TYPE POS-EQGE- TRIG COM 01295 SN74LS17SN

0403-0189 2 EXTR-PC Bo BLK POLYC .062-IN-BD-THKNS 28480 0403-0189
1480 -0 116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

A17 05359-60017 3 1 OUTPUT REFERENCE SERIES 2624 28480 05359-60017

A17Cl 0160-3879 7 CAPACITOR-FXo .01UF .-20% 100voe CER 28480 0160-3879
A17C2 0160-3879 7 CAPACITOR-FXD .01UF +·20% 100voe CER 28480 0160-3879
A17C3 0160-3879 7 CAPACITOR-FXo .01UF +·20% 100VOC CER 28480 0160-3879
A17C4 0160-3879 7 CAPACITOR-FXD .01UF ··20% 100VOC CER 28480 0160-3879
A17C5 0160-3879 7 CAPAcrrOR-FXO .0lUF +-20% 100VOC CER 28480 0160-3879

A17C6 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VDC CER 28480 0160-3879
A17C7 0160-3879 7 CAPACITOR-FXO .0IUF ·-20% 100VDC CER 28480 0160-3879
A17C8 0160-3879 7 CAPACITOR-FXD .0lUF '-20% 100VOC CER 28480 0160-3879
A17C9 0160-3879 7 CAPACITOR-FXD .0IUF • -20% 100VDC CER 28480 0160-3879
A17C10 0160-2208 4 CAPACITOR-FXO 330PF • -5% 300VDC MICA 28480 0160-2208

Ai7Cll 0160-3879 7 CAPAC ITOR -FXO .0IUF • -20% 100VDC CER 28480 0160-3879
A17CI2 0160-3879 7 CAPACITOR -FXO .0lUF '-20% 100VDC CER 28480 0160-3879
A17C13 0160-3879 7 CAPACITOR-FXO .0 lUF +-20% 100VOC CER 28480 0160-3879
A17CI4 0180 -0491 5 CAPACITOR-FXO 10UF'-20% 25VOC TA 28480 0180-0491
A17C15 0160-3879 7 CAPAC I TOR -FXD .0IUF .-20% 100VDC CEI? 28480 0160-3879

AI7C18 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160-3879
AnC17 0180-0491 5 CAPACITOR-FXD 10UF.-201: 25VOC TA 28480 0180-0491
A17CI8 0160-3879 7 CAPACITOI?-FXO .0IUF .·201: 100VOC CER 28480 0160-3879
A17C19 0160-2208 4 CAPACITOR·FXO 330PF .-5% 300VQC MICA 28480 0160 -2208
A17C20 0160-2208 4 CAPACITOI?-FXD 330PF '-5% 300VOC MICA 28480 0160-2208

See introduction to this section for ordering information
"'Indicates factory selected value
'tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continue'd)

Reference HP Part C Qty Des crip tion Mfr Mfr Part NumberDesignation Number 0 Code

AI7C21 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160-3879
AI7C22 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
A17C23 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28480 0160-3879
AI7C24 0180-'0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
AI7C25 0180-0491 5 CAPACITOR-FXD IOUF+-20% 25VDC lA 29480 0180-0491

A17C26 0180-0491 5 CAPACITOR-FXD IOUF+-20% 25VDC TA 28480 0180-0491
A17C27 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
A17C28 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A17C29 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-3879

A17CRI 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 9N171 lN4148
A17CR2 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS 00-35 9N171 IN4148
A17CR3 1902-0041 4 4 DIODE-ZNR 5.11V 5% 00-35 PD'.4W 07263 1N751A
A17CR4 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS 00-35 9N171 IN4148
A17CR5 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS 00-35 9N171 lN4148

A17CR6 1902-0041 4 DIODE-ZNR 5. llV 5% 00-35 PD'.4W 07263 lN751A
A17CR7 1902-0041 4 DIODE-ZNR 5. llV 5% 00-35 PD'.4W 07263 lN751A
A17CR8 1902-0041 4 DIODE-ZNR 5. 11V 5% 00-35 PD·.4W 07263 lN751A
A17CR9 1901-0040 1 DIODE-SWIlCHING 30V 50MA 2NS 00-35 9N171 lN4148
A17CRIO 1901-0535 9 DIODE-SM SIG SCHOTTKY 28480 1901 -0535

A17Hl 2360-0286 0 4 SCREW-MACH 6-32 .2S-IN-LG 80G-HD-SLT 00000 ORDER BY DESCRIPTION
A17H2 2380-0286 0 SCREW-MACH 6-32 . 25-IN-LG 8DG-HD-SLT 00000 ORDER BY DESCRIPTION
A\7H3 2360-0286 0 SCREW-MACH 6-32 .25-IN-LG 8DG-HD-SLT 00000 ORDER BY DESCRIPTION
A17H4 2380-0286 0 SCREW-MACH 6-32 .25-IN-LG 8DG-HD-SLT 00000 ORDER BY DESCRIPTION
A17H5 2420-0014 0 NUT-HEX-DBL-CHAM 1S-32-THO .125-IN-THK 00000 ORDER BY DESCRIPTION

AI7H6 2420-0014 0 NUT-HEX-DBL-CHAM 1S-32-THO .125-IN-THK 00000 UROER BY DESCRIPTION
AI7H7 2420-0014 0 NUl-HEX-DBL-CHAM 6-32-THO .125- IN- THK 00000 ORDER BY DESCRIPTION
AI7H8 2420-0014 ° NUl-HEX-DBL-CHAM 6-32-THD .125- IN- THK 00000 ORDER BY DESCRIPTION

I
"~ AI7Kl 0490-1458 3 2 RELAY 2C 12YOC-COIl lA 28VDC 11532 732-12

A17K2 0490-1458 3 RELAY 2C 12VDC-COIL 1A 28VOC 11532 732-12

I
A17U 9100-1788 6 CORE -FERRITE CHOKE-WIOEBAND; IMP: >680 28480 9100-1788
A17L2 9100-1788 6 CORE -FERRITE CHOKE -WIOEBAND; IMP: >680 28480 9100-1788

I AI7L3 9100-1788 6 CORE-FERRITE CHOKE -WIOEBAND; IMP: >680 28480 9100-1788
A17L4 9100-1788 6 CORE -FERRITE CHOKE-WIOEBAND; IMP: >680 28480 9\00-1788

AI7MPI 0340-0620 2 4 INSULATOR-XSTR THRM-CNOCT 28480 0340-0620
AI7MP2 0340-0620 2 INSULATOR-XSTR lHRM-CNDCT 28480 0340-0620
AI7MP3 0340-0620 2 INSULATOR-XSTR lHRM-CNOCT 28480 0340-0620
A17MP4 0340-0620 2 INSULAlOR-XSTR THRM-CNOCT 28480 0340-0620

AI7QI 1853-0233 I 1 TRANSISTOR PNP SI PD,40W FT'3MHZ 28480 1853-0233
A17a2 1854-0420 0 3 TRANSISTOR NPN SI PO·40W FT'3MHZ 28480 1854-0420
A17Q3 1854-0215 1 TRANSISTOR NPN SI TO-92 PD·350MW 04713 2N3904
A17Q4 1853-0036 2 TRANSISTOR PNP SI PO·310MW FT·250MHZ 27014 2N3906
AI7Q5 1854-0420 0 TRANSISTOR NPN SI PO·40W FT'3MHZ 28480 1854-0420

AI7Q6 1854-0420 0 TRANSISTOR NPN SI PO·40W FT·3MHZ 28480 1854-0420
A17Q7 1854-0215 1 TRANSISTOR NPN SI TO-92 PO'350MW 04713 2N3904
A\7Q8 1854-0215 I TRANSISTOR NPN SI TO-92 PD·350MW 04713 2N3904
AI7Q9 1853-0036 2 TRANSISTOR PNP SI PO·310MW FT'25011HZ 27014 2N3906
AI7Ql0 1854-0215 1 TRANSISTOR NPN SI TO-92 PD·350MW 04713 2N3904

A17Qll 1853-0036 2 TRANSISlOR PNP SI PO'310MW FT'250MHZ 27014 2N3906

AI7Rl 2100-3349 2 1 RESISTOR-TRMR 100 lOX C SIDE-AD] I-TRN 28480 2100-3349
AI7R2 0698-6360 6 30 RESISTOR 10K .1% . 125W F TC.0+-25 28480 0698-6360
AI7R3 0757-0465 6 RESISTOR lOOK \% .125W F TC'O+-IOO 24546 CT4-1/8-l0-1003-F
A17R4* 0757-0438 3 12 RESISTOR 5.11K \% .125W F 1C'0+-100 24546 CT4-1/8-TO-511'-F
A17R5 0757-0394 0 RESISTOR 51.1 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-51RI-F

A17R6 0698-6360 6 RESIsTOR 10K .1% .125W F TC·0+-25 28480 0698-6360
A17R7 0757-0465 IS RESISTOR lOOK 1% .125W F IC'O+-IOO 24546 CT4-1 /8- TO-1 003-F
A17R8 0757-0444 1 4 RESISTOR 12. lK 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-1212-F
A17R9 2100-3274 2 1 RESISTOR-TRMR 10K 10% C SIDE-AD] I-TRN 28480 2100-3274
A17Rl0 0698-6360 6 RESISTOR 10K .1% . 125W F TC,0+-25 28480 0698-6360

AI7R12 0698-6360 6 RESISTOR 10K .1% .125W F TC,0+-25 28480 0698-6360
AI7R13 1810-0164 7 NETWORK-RES 9-SIP 4.7K OHM X 8 91637 CSP09C07-472J
AI7RI4 0757-0280 3 RESISTOR IX 1% .125W F TC,O+-IOO 24546 CT4-1/8-TO-IOOI-F
AI7RI5 0757-0280 3 RESISTOR IK 1% . 125W F TC.O+-IOO 24546 CT4-1/8-TO-IOOI-F
AI7R16 2100 -3273 1 1 RESISTOR-TRMR 2K 10% C SIOE-ADJ I-TRN 28480 2100-3273

(
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

(

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

Al7R17 0757-0280 3 RESISTOR IK 1% .125W F TC'O.-IOO 24546 CT 4-1/9- TO -1 00 1- F
A17R18 2100-3351 6 3 RESISTOR-TRMR 500 10% C SIOE-AOJ \-TRN 28480 2100-3351
AI7R19 1810-0176 I NETWORK-RES 5-SIP 4.7K OHM X 4 2848(' 1810-0176
A17R20 2100-3350 5 2 RESISTOR-TRMR 200 10% C SIDE-ADJ I-TRN 28480 2100-3350
A17R21 0757-0421 4 3 RESISTOR 825 1% .125W F TC,O'-IOO 24546 CT4-1/8-TO-825R-F

A17R22 0698-6360 6 RESISTOR 10K. 1% . 125W F TC,0.-25 29480 0698-6360
A17R23 0757-0278 9 2 RESISTOR 1.78K 1% .125W F TC,0'-100 24546 CT4-1/8-TO-1781-F
A17R24 0698-5809 5 RESISTOR 4K 1% .125W F TC,0'-100 24546 CT4-1I8-TO-4001-F
A17R25 0698-6360 6 RESISTOR 10K .1% .125W F TC,0+-25 28480 0698-6360
A17R26 0757-0430 5 4 RESISTOR 2.21K 1% .125W F TC,0+-100 24546 CT4-1 /8- TO-2211 -F

A17R27 0757-1093 8 RESISTOR 3K 1% .125W F TC'0+-100 24546 CT4-1/8-TO-3001-F
A17R28 0699-6360 6 RESISTOR 10K .1% . 125W F TC'0+-25 28480 0698-6360
A17R29 0698-6360 6 RESISTOR 10K .1% .1251.1 F TC'0+-25 28480 0698-6360
A17R30 0698-4002 9 6 RESISTOR 5K 1% .125W F TC'0'-100 24546 CT4-1/8-TO-5001-F
A17R31 0699-6360 6 RESISTOR 10K .1% .125W F TC'0+-25 28480 0698-6360

A17R32 0699-5808 5 RESISTOR 4K 1% .125W F TC,0'-100 24546 CT4-1/8-TO-4001-F
A17R33 0698-6360 6 RESISTOR 10K .1% . 125W F TC,0'-25 28480 0698-6360
A17R34 0698·6360 6 RESISTOR 10K .1% .125W F TC,0.-25 28480 0698-6360
A17R36 0757-0424 7 1 RESISTOR I. IK 1% . 125W F TC'O. - 100 24546 CT4-1/8-TO-1101-F
A17R37 0757-0444 1 RESISTOR 12.1K 1% .12SW F TC,O'-IOO 24546 CT4-1/8-TO-1212-F

A17R38 0698-4002 9 RESISTOR 5K 1% . 125W F TC,O+-IOO 24546 CT4-1/8-TO-5001-F
A17R39 0698-4002 9 RESISTOR 5K 1% . 125W F TC,0+-100 24546 CT4-1/8-10-5001-F
A17R40 0698-6360 6 RESISTOR 10K .1% . 125W F TC'0+-25 28480 0698-6360
AI7R41 0698-6360 6 RESISTOR 10K .1% .1251.1 F TC,O+ -25 28480 0698-6360
AI7R42 0757-0283 6 RESISTOR 2K 1% . 125W F TC'O+-IOO 24546 CT4-1/8-TO-2001 -F

AI7R43 0757-0421 4 RESISTOR 825 1% .1251.1 F TC'O+ -I 00 24546 CT4-1/8-TO-825R-F
AI7R44 0698-6360 6 RESISTOR 10K .1% .I25W F TC'0+-25 28480 0698-6360
A17R45 0698-6360 6 RESISTOR 10K .1% .I2SW F TC-0'-25 28480 0698-6360
AI7R46 0757-0280 3 RESISTOR lK 1% .125W F TC,O+-IOO 24546 CT 4-118- TO -I 00 I -F
A17R47 0757-0984 4 5 RESISTOR \0 1% .51.1 F TC,O'-IOO 28480 0757-0984

A17R48 0757-0401 0 8 RESISTOR 100 IX .125W F TC,O'-IOO 24546 CT4-1 /8-TO-l0 I-F
AI7R49 0698-6360 6 RESISTOR 10K .1% . 125W F TC'0+-25 28480 0698-6360
A17R50 2100-3350 5 RESISTOR-TRMR 200 10% C SIDE-AD] l-TRN 28480 2100-3350
AI7R51 0699-6360 6 RESISTOR 10K .1% . 125W F TC'0.-25 28480 0698-6360
AI7R52 0698-6360 6 RESISTOR 10K _1% . 125W F TC'0+-25 28480 0698-6360

A17R53 0698-6360 6 RESISTOR 10K .1% · 125W F TC'0+-25 28480 0698-6360
Al7R54 0698-6360 6 RESISTOR 10K .1% .125W F TC,0+-25 28480 0698-6360
A17R55 0698-6360 6 RESISTOR 10K .1% · 125W F TC'0'-25 28480 0698-6360
A17R56 2100-3352 7 2 RESISTOR-TRMR lK lOX C SIDE-AD] l-TRN 28480 2100-3352
AI7R57 0698-6360 6 RESISTOR 10K .1% · 125W F TC'0'-25 28480 0698-6360

A17R58 0757-0280 3 RESISTOR lK 1% .125W F TC'0'-100 24546 CT4-1/8-TO-l001-F
A17R59 0757-0280 3 RESISTOR lK 1% .125W F TC'0'-100 24546 CT4-1/8-TO-\001-F
APR60 0757-0884 4 RESISTOR 10 1% .5W F TC'0'-100 28480 0757-0984
A17R61 0698-6360 6 RESISTOR 10K .1% . 125W F TC-0'-25 28480 0698-6360
A17R62 0698-6360 6 RESISTOR 10K .1% . 125W F TC,0'-25 28480 0698-6360

A17R63 0698-6360 6 RESISTOR 10K .1% · 125W F TC,0'-25 28480 0698-6360
A17R64 0698-6360 6 RESISTOR 10K .1% · \25W F TC,O' -25 28480 0698-6360
AI7R65 0698-6360 6 RESISTOR 10K.I% . 125W F TC,0+-25 28480 0698-6360
A17R66 0757-0984 4 RESISTOR 10 1% .5W F TC'O'-IOO 28480 0757-0984
A17R67 0698-6360 6 RESISTOR 10K .1% .125W F TC'0'-25 28480 0698-6360

A17R68 0698-6360 6 RESISTOR 10K .1% . 125W F TC,0+-25 28480 0698-6360
AI7R69 0757-0280 3 RESISTOR IK 1% . 125W F IC,O'-IOO 24548 CT4-1/8-TO-1001-F
A17R70 0698-3226 7 1 RESISTOR 6.49K 1% .125W F TC,0.-100 24546 CT4-1 /8- TO-6491-F
AI7R71 0757-0280 3 RESISTOR lK 1% . 125W F IC'0'-100 24546 CT4-1/8-TO-1001-F
A17R72 0698-6360 6 RESISTOR 10K .1% . 125W F TC'0+-25 28480 0698-6360

AI7R73 0757-0283 6 RESISTOR 2K 1% _J25W F TC'0+-100 24546 CT4-1/8-TO-2001-F
AI7R74 0757-0280 3 RESISTOR lK 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-1001-F
AI7R75 0757-0280 3 RESISIOR lK 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-1001-F
A17R76 0757-0280 3 RESISTOR 1K 1% .1251.1 F TC'0'-100 24546 CT4-1/8-TO-iOOI-F
A17R77 0757-0430 5 RESISTOR 2.21K 1% .125W F TC'0'-100 24546 CT4-i/8-TO-2211-F

A17R78 0757-0280 3 RESISTOR lK 1% . 125W F TC,0.-100 211546 CT4-1/8-TO-l001-F
A17R79 0699-3439 4 2 RESISTOR 178 1% .125W F TC,0'-100 24546 CT4-1/8-TO-178R-F
A17R80 0699-3439 4 RESISTOR 178 1% .125W F TC,0.-100 24546 CT4-1/8-TO-178R-F

See introduction to this section for ordering information
"'Indicates factory selected value
tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A17TPl 0360-0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535
A17TP2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A17TP3 0360-0535 0 TERMINAL-lEST POINT .330IN ABOVE 28480 0360-0535
Al7lP4 0360 -0535 0 TERMINAL-TEST POINT .330TN ABOVE 28480 0360-0535
AnTP5 0360 ·0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A17TP6 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A17Ul 1826-0519 9 7 IC OP AMP LOW-8IAS-H-IMPD 8-DIP-P PKG 01295 TL071CP
A17U2 1826-0519 9 IC OP AMP LOW-8IAS-H-IMPD 8-DIP-P PKG 01295 TL071CP
A17U3 1820-0618 7 1 IC BFR TTL NON-INV HEX 01295 5N7417N
A17U4 1820-1173 1 7 Ic XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MCl0124L
A17U5 1820-0477 6 IC OP AMP GP B-DIP-P PKG 50545 UPC301AC

A17US 1826-0519 9 IC OP AMP LOW-BIA5-H-IMPD 8-DIP-P PKG 01295 TL07lCP
A17U7 1826-0519 9 IC OP MIP LOW-BIAS-H-IMPD 8-DIP-P PKG 01295 TL071CP
A17U8 1826-0519 9 IC OP AMP LOW-BIAS-H-IMPO 8-0IP-P PKG 01295 TL071CP
A17U9 1826-0519 9 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 01295 TL071CP
A17Ul0 1820-0477 6 IC OP AMP GP 8-DIP-P PKG 50545 UPC301AC

A17Ull 1820-0477 6 IC OP AMP GP B-DIP-P PKG 50545 UPC301AC
A17U12 1826-0519 9 IC OP AMP LOW-BIAS-H-INPO 8-DIP-P PKG 01295 TL071CP

0403-0\89 2 EXTR-PC BO BLK POLYC .062·IN-BO-THKNS 28480 0403-0189
1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

A18 05359-60018 4 1 OUTPUT AMPLIFIER SERIES 1824 28480 05359-60018

A18Cl 0160-3875 3 9 CAPACITOR-FXD 22PF +-5% 200VOC CER 0+-30 28480 0160-3875
A18C2 0160-3879 7 CAPACITOR-FXO .0tuF +-20% 100VOC CER 28480 0160 -3879
AI8C3 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VDC CER 28480 0160 -3879
A18C4 0160-3879 7 CAPACITOR -FXO .0 tuF +-20% 100VOC CER 28480 0160-3879
A18C5 0160-3879 7 CAPACITOR-FXO .0tuF +,20% 100YOC CER 28480 0160-3879

A18C6 0160-3879 7 CAPACITOR·FXD .0lUF +,20% 100YOC CER 28480 0160-3879
A18C? 0160-3879 7 CAPACITOR-FXO .0 IUF +,20% 100YOC CER 28480 0160-3879
A18C8 0160-3875 3 CAPACITOR-FXO 22PF +-5% 200YOC CER 0+-30 28Q80 0160-3875
A18ca 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
AI8CIO 0160-3875 3 CAPACITOR-FXO 22PF +-5% 200YOC CER 0+-30 28480 0160-3875

A18CI1 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A18CI2 0160-3879 7 CAPACIToR-FXO .0IUF +-20% 100VDC CER 28480 0160-3879
A18CI3 0160-3879 7 CAPACIToR-FXo .0IUF +-20% 100VDC CER 28480 0\60-3879
AI8C14 0160-3879 7 CAPACITOR'FXD .0IUF +-20% 100VDC CER 28480 0160-3879
A18CI5 0160-3875 3 CAPACITOR·FXD 22PF +-5% 200VDC CER 0+-30 28480 0160-3875

A18C16 0180-0210 6 2 CAPACITOR-FXD 3.3UF+-20% 15YOC TA 56289 ISOD335XOO15A2
AI8Cl7 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 150D335XOO15A2
A18C18 0160-3874 2 2 CAPACITOR-FXD 10PF +-.5PF 200VDC CER 28480 0160-3874
A18C19 0160-3874 2 CAPACITOR-FXD 10PF +-.5PF 200VDC CER 28480 0160-3874
AI8C20 0160·3879 7 CAPACITOR-FXD .0IUF +-20% 100VOC CER 28480 0\60-3879

AI8C21 0160·3879 7 CAPACITOR-FXO .0IUF +-20% 100VDC CER 28480 0\60·3879
AI8C22 0180-0491 5 CAPACIIOR-FXO IOUF+-20% 25VDC TA 28480 0180-0481
A18C23 0180-0491 5 CAPACITOR-FXO IOUF+-20% 25VOC TA 28480 0180-0491
A18C24 0180-0491 5 CAPAcnOR-FXO IOUF+-20% 25VDC TA 28480 0180-0491
A18C25 0180 -0491 5 CAPACITOR-FXO IOUF+-20% 25VDC TA 28480 0180-0491

A18C26 0160-2238 1) 5 CAPACITOR-FXD 1.5PF +-.25PF 500VDC CER 28480 0160-2238

AI8CRl 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS 00·35 9NI71 1N4148
AI8CR2 1901 -0040 I DIODE-SWITCHING 30V SOMA 2NS 00-35 9NI7l lN4148
Al8CR3 1902-0522 6 2 DIOOE-ZNR lN53408 6V 5% PDo5W IRoIUA. 04713 lN5340B
A18CR4 1902-0522 6 DIODE'ZNR lN53408 6V 5% POo5W IRolUA 04713 INS340B
A18CRS 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS DO-3S 9N171 lN4148

Al8CR6 1901-0050 3 2 DIODE-SWITCHING 80V 200MA 2N5 00-35 aN171 lN4150
A18CR7 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS DO-35 9N171 IN4148
A18CR8 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N5 00-35 9N171 IN4150
A19CRI0 1901-0535 9 DIODE -5/1 SIG SCHOTTKY 28480 1901-0535

A18Kl 0490-0617 4 ~ RELAY-REED IC 250MA 28VDC 5VDC-COIL 28480 0490-0617
A18K2 0490·0508 2 2 RELAY 2C 12vOC-COIL .5A 28VOC 28Q80 0490-0508
A18K3 1)490cOS08 2 RELAY 2C ,2VDC-COIL .5A Z8VDC 28480 0490-0508

See introduction to this section for ordering information
"Indicates factory selected value
'tBackdating information in Section VII
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Table 6-2, Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A1Sl\ 9140-0256 5 \ INDUCTOR- FIXED RF CflOKE, 3 TURNS PER 2S480 9140 -0256
A1SL2 9100-0346 0 \ INDUCTOR RF -CH-MLD 50Nfl 20% 28480 9100-0346
A16L3 9140-0118 6 4 INDUCTOR RF -Cfl-11LO 500Ufl 5% 284S0 9140-0118
A16L4 . 9140-0116 8 INDUCTOR RF -CH-MLD 500UH 5% 284S0 9140-0118
A16L5 9100-2276 9 3 INDUCTOR RF-Cfl-MLD 100UH 10% 284S0 9100-2276

A18L6 9140-0118 S INDUCTOR RF-CH-MLD 500UH 5% 28480 9140-0118
A18L7 9140-0116 S INDUCTOR RF-CH-MLD 500UH 5% 28480 9140-01IS
A18L8 9100-1788 6 CORE-FERRITE CHOKE-WIOE8ANO;IMP:>660 28480 9100-1788
AIBL9 9100-1788 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>680 28480 9100-178B
AIBLlO 9100-17B8 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>680 2B480 9100-178B

A18L \I 9100-17SS 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>6S0 284S0 9100-1788

AISOI 1853-0036 2 TRANSISTOR PNP SI PD=31011W FT=250MHZ 27014 2N3906
AIS02 1853-0036 2 TRANSISTOR PNP SI PO=310MW FT<250MHZ 27014 2N3906
AIS03 1854-02\5 1 TRANSISTOR NPN SI TO-92 PO<350MW 04713 2N3904
AI8Q4 1854-0215 1 TRANSISTOR NPN SI TO-92 PO=350MW 04713 2N3904
AI8Q5 1853-0247 7 2· TRANSISTOR PNP SI PD<200MW FT'I. 5GHZ 28480 IS53-0247

AISQ6 1853-0247 7 TRANSISTOR PNP SI PD-200MW FT-I. 5GHZ 28480 1853-0247

AI8RI 0698-3442 9 RESISTOR 237 IX . 125W F TC=0+-100 24546 CT4-1/8-TO-237R-F
A18R2 0698-3442 9 RESISTOR 237 11: .125W F TC=O+-IOO 24546 CT4-1/8-TO-237R-F
A18R3 0698-3442 9 RESISTOR 237 1% .125W F TC=O+-IOO 24546 CT4-1/8-TO-237R-F
A18R4 0698-3442 9 RESISTOR 237 1% .125W F TC=0+-100 24546 CT4-I/S-TO-237R-F
AI8R5 0757-0401 0 RESISTOR 100 1% .\25W F TC=0+-100 24546 CT4-1/S-TO-l0\-F

A18R6 069B-4437 4 1 RESISTOR 2.94K 1% .125W F TC=O+-IOO 24546 CT4-1/S-TO-2941-F
AI6R7 0757-0291 6 2 RESISTOR 24.9 1% ,125W F IC=O+-IOO 19701 5033R-I/8-TO-2492-F
A16R8 0757-0394 0 RESISTOR 51.1 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-5IR\-F
AI6R9 0757-0291 6 RESISTOR 24.9 1% ,125W F TC'O+-IOO 19701 5033R-l/8-TO-2492-F
AI8RIO 0757-0984 4 RESISTOR 10 1% .5W F TC'O+-IOO 26480 0757-0984

AIBRll 0757-0416 7 RESISTOR 511 IX .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A18RI2 0757-0416 7 RESISTOR 511 IX .125W F TC<0+-100 24546 CT4-1/6-TO-511R-F
A18R13 0757-0284 7 3 RESISTOR 150 1% .125W F TC<0+-100 24546 . CT4-1/6-TO-151-F
A18RI4 0757-0984 4 RESISTOR 10 1% .5W F TC<0+-100 26480 0757-0964
AI8RI5 0757-02S0 3 RESISTOR lK 1% . 125W F TC<O+-IOO 24546 CT4-1/S-TO-IOOI-F

AISR16 0757-02S0 3 RESISTOR lK 1% . 125W F TC·0+-100 24546 CT4-1/8-TO-l001-F
AlSR17 0757-02S4 7 RESISTOR 150 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-151-F
AISR1S 0698-00S5 0 RESISTOR 2.61K 1% ,125W F TC·O+-\OO 24546 CT4-1/8-TO-2611-F
A1SR19 0757-02S0 3 RESISTOR 1K 1% .125W F TC·0'-100 24546 CT4-I/S-TO-IOOI-F
A18R20 0757-0416 7 RESISTOR 511 1% .125W F TC·O'-IOO 24546 CT4-1/8-TO-51IR-F

A1SR21 0757-0407 6 6 RESISTOR 200 1% .125W F TC·0+-l00 24546 CT4-1/B-TO-201-F
A18R22 0757-0278 9 RESISTOR 1.7SK 1% .125W F TC.0·-l00 24546 CT4-I/S-TO-1781-F
A18R23 0757-02BO 3 RESISTOR lK 1% .125W F TC'0+-100 24546 CT4-1/B-TO-1001-F
A18R24 0757-02B4 7 RESISTOR 160 1% .125W F TC'O+-IOO 24546 CT4-I/B-TO-151-F
A18R25 0698-3442 9 RESISTOR 237 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-237R-F

A18R26 069S-6433 4 2 RESISTOR 100 1% .25W F TC'O+-IOO 2S460 0698-6433
A16R26 0757-0416 7 RESIS TOR 511 1% ,125W F TC=O+-IOO 24546 CT4-1/6-TO-511R-F
A16R27 0757-0394 0 RESISTOR 51.1 1% .125W F TC=O+-IOO 24546 CT4-1/8-TO-51Rl-F
A16R26 0757-0416 7 RESISTOR 511 1% ,125W F TC=0+-100 24546 CT4-1/8-TO-51IR-F
A16R29 0698-6433 4 RESISTOR 100 1% .25W F TC<O +-I 00 26480 069B-6433

AI8R30 0757'0394 0 RESISTOR 51. I 1% .125W F TC'O'-IOO 24546 CT4-1/S-TO-51RI-F
AI8R31 0757-0438 3 RESISTOR 5.11K 1% ,125W F TC-O+-IOO 24546 CT4-1/8-TO-5111-F
A1BR32 0757-0416 7 RESISTOR 511 1% .125W F TC-0+-l00 24546 CT4-I/S-TO-51IR-F
AI8R33 0757-040 I 0 RESISTOR 100 1% .125W F TC-O+-IOO 24546 CT4-1/8-TO-IOI-F
A18R34 0757-0346 2 RESISTOR 10 1% . 125W F TC-O+-IOO 28480 0757-0346

A1BR35 0757-0280 3 RESISTOR IK 1% .125W F TC-O+-IOO 24546 CT4-I/S-TO-I001-F
A1BR37 0757-0416 7 RESISTOR 511 1% .125W F TC=O+-IOO 24546 CT4-1/B-TO-51IR-F
A1BR36 0698-7229 8 2 RESISTOR 511 1% .05W F TC-O+-IOO 24546 C3-I/B-TO-511R-F
AIBR39 0698-7229 8 RESISTOR 511 1% .05W F TC,O+-IOO 24546 C3-1/8-TO-51IR-F
AIBR40 0698-3437 2 38 RESISTOR 133 1% . 125W F TC-0+-l00 24546 CT4-1/B-TO-l~3R-F

A1BR4t 0757-0420 3 RESISTOR 750 1% .125W F TC'O+-IOO 24546 CT4-1/S-TO-751-F
AI8R42 0757-0416 7 RESISTOR 5\1 1% ,12SW F TC'O+-IOO 24546 CT4-1/8-TO-51IR-F
AISR43 0757-0399 5 20 RESISTOR 82.5 1% .125W F TC=O+-IOO 24546 CT4-1/8·TO-B2R5-F
AISR44 0757-0416 7 RESISTOR 511 1% ,12SId F TC'O+-IOO 24546 CT4-1/8-TO-51IR-F
AI8R45 0698-3437 2 RE5ISTOR 133 1% .125W F TC'0+-100 24546 CT4-1/8-TO-133R-F

See introduction to this section for ordering information
*Indicates factory selected value
'tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A18R46 0757-0416 7 RESISTOR 511 1% .125111 F TC·0+-100 24546 CT4-1/8-TO-511R-F
A18R47 0757-0399 5 RESISTOR 82.5 1% .125W F TC·0'-100 24546 CT4-1/8-TO-82R5-F
A18R48 0757-0416 7 RESISTOR 511 1% .125W F TC·0'-100 24546 CT4-1/8-TO-511R-F
A18R49 0757-0416 7 RESISTOR 511 1% .125111 I TC·O+-IOO 24546 CT4-1/8-TO-51IR-F

A18S1 3101-1213 8 2 SIlIITCH-TGL SU8MIN DPST .5A 120VAC PC 28480 3101-1213
A1SS2 3101-1213 8 SWITCH-TGL SU8MIN OPST .5A 120VAC PC 28480 3101-1213

A1STPl 0360-0535 0 TERMINAL -TEST POINT .330IN A80VE 28480 0360-0535
A1BTP2 0360 -0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
AI8TP3 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
AIBTP4 0360 -0535 0 TERMINAL-TEST POINT .330IN ABOvE 28480 0360-0535
AI8TP5 0360-0535 0 TERMINAL-TEST POINT . 330IN A80VE 28480 0360-0535

AI8TP6 0360-0535 0 TERMINAL-TEST POINT . 330IN A80vE 28480 0360-0535
AI8TP7 0360-0535 0 TERMINAL-TEST POINT . 330 IN A80VE 28480 0360 -0535
AI8TP8 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 28480 0360 -0535
A18TP9 0360-0535 0 TERMINAL -TEST POINT .330IN A80VE 2B480 0360 -0535
AI8TP10 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 28480 0360 -0535

A18TPII 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 284BO 0360'OS35
A1BTP12 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A18Ul 1820-0624 5 6 IC COMPTR ECL A/O DUAL 04713 MC1651L
A18U2 1820-0803 2 IC GATE ECL OR-NOR TPL 04713 MC 10 105P
A18U3 5088-7013 0 I OUTPUT MIPLlFIER 28480 5088-7013
A18U4 1820-0805 4 2 IC GATE ECL EXCL-OR/NOR TPL 2-INP 047Q MCI0107P

AI8U3XAI 1251-1556 7 14 CONNECTOR-SGL CONT SKT .018-IN-SSC-52 28480 1251-1556
AI8U3XA2 125 I-I S56 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556
AI8U3XA3 12S1-1S56 7 CONNECTOR-SGL CONT SKT .0IB-IN-BSC-S2 28480 1251-1556
AI8U3XA4 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-S2 28480 1251-1556
AI8U3XA5 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556

A18U3XA6 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-S2 28480 1251-1556
AI8U3XA7 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-SZ 28480 1251-1556
AI8U3XA8 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-52 28480 1251-1556
A18U3XA9 1251-\556 7 CONNECTOR-SGL CONT SKl .018-IN-8SC-SZ 284BO 1251-1556
A18U3XA10 1251- 1556 7 CONNECTOR-SGL CONT SKr .018-IN-8SC-S2 28480 1251-1556

A18U3XA11 1251- \556 7 CQNNECTOR-SGL CONT SKT .018-IN-8SC-S2 28480 1251-1556
A18U3XAI2 1251- \556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-52 28480 1251-1556
A18U3XA13 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556
A18U3XA14 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-S2 28480 1251-1556

0403-0189 2 EXTR-PC-80 SLK POLYC .062-IN-BO-THKNS 28480 0403-0189
1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

A19 05359 -600 19 5 1 AUTO-2ERO SERIES 1808 28480 05359-60019

A19CI 0160-3879 7 CAPACITOR-FXO .01UI' +-20% 100VOC CER 28480 0160-3879
AI9C2 0160-3B79 7 CAPACITOR-FXO .O'UF .-20% lOOVOC CER 28480 0160-3879
A19C3 0160-2204 0 2 CAPACITOR-FXO 100PF .-5% 300VOC MICA 28480 0160-2204
A19N 0160-2204 0 CAPACITOR-FXO 100PF .-5% 300VOC MICA 28480 0160-2204
AI9C5 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160 '3879

Al9C6 0160-3879 7 CAPACITOR·FXD .0IUF .-20% 100VOC CER 28480 0160-3879
A19C7 0160-3879 7 CAPACITOR-FXD .0IUF .- 20% 100VOC CER 28480 0160-3879
A19ca 0\60-3879 7 CAPAC ITOR -FXO .01UF .-20% 100VOC CER 28480 0160-3879
A19C9 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VDC CER 28480 0160-3879
A19CIO 0160·3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160-3879

A19Cli 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VOC CER 28480 0160-3879
A19CI2 0160-3879 7 CAPACITOR-FXO .01UF +-20% loovoe CER 28480 0160-3879
A19CI3 0160-3879 7 CAPACITOR-FXO .01 UF +- 20% 100VOC CER 28480 0160-3879
A19C14 0'60-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
AI9C15 0160 -0 196 5 3 CAPACITOR-FXO 24PF '-5% 300VOC MICA 28480 0160-0\96

A19C16 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160-3879
AI9CI7 0121-0036 0 7 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 OVllPR18A
A19C18 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VOC CER 28480 0160-3879
AI9C19 0180-0491 5 CAPACITOR-FXO lOUF+-20'; 25VDC TA 28480 0190-0491
A19C20 0180-0491 5 CAPACITOR'FXO 10UF+-20% 25VOC TA 28490 0180-0491

AI9C21 0140·0145 2 10 CAPACITOR-FXO 22PF '-5'; 500VOC MICA 72136 OM15C220J0500WVl CR
AI9C22 0160-3879 7 CAPACITOR-I'XQ .01UF '-20% 100VOC CER 28480 0160 -3879
AI9C23 0190-0491 5 CAPACITOR-FXQ 10UF'-20'; 25vOC TA 28480 018'0 -0491
A19C24 0180-0491 5 CAPACITOR-FxO 10UF.-20'; 25vOC TA 28480 0180 -0491

See intrOduction to this section for ordering informa tion
*Indicates factory selected value
tBackllating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

"

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A19CRl 1902-3002 3 4 DIODE-ZNR 2.37V 5% 00-7 PO-.4W TC'-.074% 28480 1902-3002
A19CR2 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS 00-35 9N171 lN4l48
A19CR3 1901-0040 I DIODE-SWITCHING 30Y SOMA 2NS 00-35 9N17\ lN4148
A19CR4 1902-3002 3 DIODE-ZNR 2.37V 5% 00-7 PO,.4W TC'-.074% 28480 1902-3002
A19CR5 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS 00-35 9N17\ lN4148

A19CR6 1901-0040 I DIODE-SWITCHING 30Y SOMA 2NS 00-35 9NI71 lN4148
At9CR7 1902-3002 3 DIOOE-ZNR 2.37Y 5% 00-7 PO-.4W TC'-.074% 28480 1902-3002
Al9CR8 1902-3002 3 DIOOE-ZNR 2.37V 5% 00-7 PO-.4W TC·-.074% 28480 1902-3002
A19CR9 1902-3057 8 3 OIOOE-ZNR 3.74V 2% 00-35 PO,.4W 28480 1902-3057
A19CRIO 1901-1068 5 3 DIODE-SCHOTTKY SM SIG 28490 1901-1068

AI9CRll 1902-3003 4 8 DIOOE-ZNR 2.37v 2% 00-7 PD-.4W TC-- 074% 28490 \902-3003

AI9Dl! 05359-80001 7 1 DELAY LINE -A Z 29490 05359-80001

AI9FIMPI 21 \0-0269 0 2 FUSEHOLDER-CLIP TYPE.25D-FUSE 28490 2110 -0269
A19F1MP2 2110-0269 0 FUSEHOLDER-CLIP TYPE.25D-FUSE 28490 2110-0269

A19l1 9140-0143 9 9 INDUCTOR RF-CH-MLD 3.3UH 10% 28480 9140-0143
A19L2 9140-0143 9 INDUCTOR RF-CH-MLO 3.3UH 10% 28480 9140-0143
A19L3 9140-0143 9 INDUCTOR RF-CH-MLO 3.3UH 10% 28480 9140-0143
A19L4 9140-0143 9 INDUCTOR RF-CH-MLO 3.3UH 10% 28480 9140-0143
A19LS 9100-1637 4 2 INDUCTOR RF-CH-MLO 120UH 5% 28480 9100-1637

A19L6 9100-1637 4 INDUCTOR RF-CH-MLO 120UH 5% 28480 9100-\637
A19L7 9100 -1788 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>680 28480 9100-\788
A19L9 9100-1789 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>680 28490 9100-1788

AI901 1954-0019 3 6 TRANSISTOR NPN SI TO-19 PO' 360MW 28480 1854-00\9
AI902 1954-0019 3 TRANSISTOR NPN SI TO-18 PD'360t1W 28490 1854-0019
AI903 1954-0215 1 TRANSISTOR NPN SI TO-92 PD=350MW 04713 2N3904
AI904 1953-0015 7 6 TRANSISTOR PNP SI PD'200MW FT'SOOMHZ 29480 1853-0015
AI905 1953-00 IS 7 TRANSISTOR PNP SI PD-200MW FT,500MHZ 28480 1953-00 IS

A19R! 0757-0283 6 RESISTOR 2K 1% .125W F TC'O'-lOO 24546 CT4-1/8-TO-2001-F
AI9R2 1810-0020 4 1 NETWORK-RES 9-SIP 1.5K OHM X 7 28480 1810 -0020
AI9R3 0757-0293 6 RESISTOR 2K 1% .125W F TC'O.-IOO 24546 CT4-\ /8- TO-2001-F
AI9R4 0757-0399 5 RESISTOR 82.5 1% .125W F TC'0'-100 24546 CT 4-1 /S-TO-82R5' F
A19R5 0698-3437 2 RESISTOR 133 1% .125W F TC-O.-\OO 24546 CT4-1/8-TO-133R-F

A19R6 0757-0399 5 RESISTOR 82.5 1% .125W F TC-0'-100 24546 CT4-1/S-TO-82R5-F
A19R7 0757-0280 3 RESISTOR lK 1% .125W F TC,O'-IOO 24548 CT4-1/8-TO-l001-F
A19R8 0698-3437 2 RESISTOR 133 1% .125W F TC.O.-\OO 24546 CT 4-1/8- TO -133R-F
A19R9 0757-0394 0 RESISTOR 51.1 1% .125W F TC-0.-l00 24548 CT4-1/S-TO-51Rl-F
A19Rl0 0757-0276 7 RESISTOR 61.9 1% . 125W F TC'0'-100 24548 CT4-l/8- TO-6192-F

A19Rl1 0757-0276 7 RESISTOR 61.9 1% .125W F TC-0"100 24546 CT 4-1/8 -TO -6192-F
AI9R12 0698-7236 7 RESISTOR lK 1% .05W F Te-0.-l00 24546 C3-1/8-TO-l001-F
A19R13 0698-7220 9 2 RESISTOR 215 1% .05W F TC,0.-100 24546 C3-1 /8- TO-215R-F
A19R14 0698-7236 7 RESISTOR IK 1% .05W F TC.0'-100 24546 .C3-1/8-TO-\001-F
Al9R15 0757-0394 0 RESISTOR 51 .1 1% .125W F TC-0.-l00 24546 CT4-1/8-TO-51Rl-F

AI9R16 0757-0290 3 RESISTOR IX 1% .125W F TC'0.-100 24546 CT4-1/8-TO-IOOI-F
AI9R17 0698-7244 7 1 RESISTOR 2.15X 1% .05W F TC'O'-\OO 24548 C3-\/8-TO-21S1-F
AI9RI8 0698-7220 9 RESISTOR 215 1% .05W F TC'0'-100 24548 C3-1/8-TO-215R-F
A\9R19 0757-0280 3 RESISTOR lX 1% . 125W F TC'O'-IOO 24548 CT4-1/6-TO-\001-F
Al9R20 0698-3441 8 7 RESISTOR 215 1% .125W F TC'O'-\OO 24546 CT4-1/8-TO-215R-F

A19R21 0698-7236 7 RESISTOR IX 1% .05W F TC,0'-100 24546 C3-1/9-TO-IOO1-F
A19R22 0698-7236 7 RESISTOR lK \% .05W F TC,0'·100 24546 C3-1/9-TO-1001-F
A19R23 0698-3441 8 RESISTOR 215 1% .125W F TC,O'-IOO 24546 CT4-1/8-TO-215R-F
A19R24 0757-0283 6 RESISTOR 2X 1% . 125W F TC,O'-\OO 24546 CT4-1/8-TO-200l-F
A19R25 0698-7236 7 RESISTOR IX 1% .05W F TC,O'-IOO 24M6 C3-1/8-TO-IOOI-F

A19R26 0757-0280 3 RESISTOR lK 1% . 125W F TC,0'-100 24546 CT4-1/8-TO-1001-F
A19R27 0698-7210 7 2 RESISTOR 82.5 1% .OSW F TC-O'-IOO 24546 C3-1 /9- TO-82R5-F
A19R28 0757-0280 3 RESISTOR 1K 1% . 125W F TC,0'-100 24546 CT4-1/8-TO-IOOI-F
A19R29 0757-0280 3 RESISTOR IX 1% .125W F TC.O.-IOO 24546 CT4-1/8-TO-1001-F
A19R30 0698-7215 2 2 RESISTOR 133 1% .05W F TC'O'-IOO 24546 C3-1/8-TO-133R-F

A19R31 0698-7236 7 RESISTOR lX 1% .OSW F TC.O··IOO 24546 C3-1 /8-TO -1001-F
A19R32 0757-0280 3 RESISTOR IK 1% .125W F TC'O.-IOO 24546 CT4-1/8-TO-l001-F
A19R33 0688-7215 2 RESISTOR 133 \% .05W F TC'0'-100 24546 C3-l/8·TO-\33R-F
A\9R34 0698-7210 7 RESISTOR 82.5 1% .05W F TC-0"100 24546 C3-1/8-TO-82R5-F
A19R35 0698-7236 7 RESISTOR IX 1% .05W F TC'O'-\OO 24546 C3-1 /8- TO -\ 001 -F

Se~ introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Oty Description Mfr Mfr Part NumberDesignation Number D Code

A19R36 0757-0280 3 RESISTOR IK 1% . 125W F TC'O--IOO 24546 CT4'1/8-TO-I001-F
A19R37 0698-3437 2 RESISTOR 133 1% · 125W F TC'0'-100 24546 CT4-1/8-TO-133R-F
A19R38 069B-3437 2 RESISTOR 133 1% · 125W F TC'0'-100 24546 CT4-1/8-TO-133R-F
AI9R39 0698-3437 2 RESISTOR 133 1% .125W F TC'0'-100 24546 CT4-1/8-TO-133R-F
A19R40 0698-3437 2 RESISTOR 133 l% · 125W F TC·0'-100 24546 CT4-1/8-TO-133R-F

A19R41 0757-0280 3 RESISTOR IK 1% .125W F TC'O'-lOO 24546 CT4-1/8-TO-l00l-F
A\9R42 0757-02BO 3 RESISTOR IK 1% .125W F TC'O'-lOO 24546 CT4-1/8-TO-l00l-F
A19R43 0757-0280 3 RESISTOR IK 1% .125W F TC'O'-lOO 24546 CT4-1/8-TO-l001-F
A19R44 0757-0280 3 RESISTOR IK 1% .125W F TC'0'-100 24546 CT4-1/8-TO-l00l-F
AI9R45 0757-0280 3 RESISTOR IK 1% .125W F TC'0--100 24546 CT4-1/8-TO-1001-F

AI9R46 0757-0283 6 RESISTOR 2K 1% .125W F TC'0--100 24546 CT4-1/S-TO-200l-F
AI9R47 0698-3437 2 RESISTOR 133 Ir. .125W F TC'0--100 24546 CT4-1/S-TO-133R-F
AI9R48 0757-0399 5 RESISTOR 82.5 1% .125W F TC'0--100 24546 CT4-1/B-TO-S2R5-F
A19R49 0757-0280 3 RESISTOR lK 1% .125W F TC'0--100 24546 CT4-1/B-TO-l001-F
A19R50 0698-3444 1 RESISTOR 316 1% . 125W F TC'0'-100 24546 CT4-1/8-TO-316R-F

A19R51 0757-0280 3 RESISTOR \K 1% .125W F TC,0--100 24546 CT4-1/B-TO-l00l-F
AI9R52 0757-0439 4 RESISTOR 6.B1K 1% .125W F TC,0"100 24546 CT4-1/B-TO-6Bll-F
A19R53 0757-0283 6 RESISTOR 2K 1% .125W F TC,0--100 24546 CT4-1/8-TO-2001-F
A19R54 0757-0439 4 RESISTOR 6.81K 1% .125W F TC.O'-l00 24546 CT4-1/8-TO-6811-F
A19R55 0757-0283 6 RESISTOR 2K 1% .125W F TC.O--IOO 24546 CT4-1/8- TO-2001-F

A19R56 0757-0283 6 RESISTOR 2K 1% .125W F TC'O--IOO 24546 CT4-1/8-TO-2001-F
A19R57 0757-0394 0 RESISTOR 51. I 1% . 125W F TC'O.-IOO 24546 CT4-1/B-TO-51Rl-F
A19R58 0698-0082 7 RESISTOR 464 lr. .125W F TC·0'-100 24546 CT4-1/8-TO-4640-F
A\9R59 0757-0419 0 RESISTOR 681 lr. . 125W F TC'0'-100 24546 CT4-1/8-TO-681R-F
A19R60 0757-0439 4 RESISTOR 6.81K 1% . 125W f TC'0'-100 24546 CT4-1/8-TO-6811-F

AI9R61 0698-3437 2 RESISTOR 133 1% . 125W F TC'O--IOO 24546 CT4-1/8-TO-133R-F
AI9R62 0698-3150 6 7 RESISTOR 2.37K 1% . 12SW F TC'0--100 24546 CT4-1/8-TO-2371-F
A19R63 0698-3150 6 RESISTOR 2.37K 1% . 125W F TC-0'-100 24546 CT4-1/8-TO-2371-F
A19R64 0757'0274 5 7 RESISTOR 1.21K 1% .125W F TC·0'-100 24546 CT4-1/8-TO-1211-F
A19R65 0757-0274 5 RESISTOR 1.21K 1% . 125W F TC<O'-IOO 24546 CT4-1/8-TO-121'-F

AI9R66 0698-3441 8 RESISTOR 215 1% . 125W F TC.0'-100 24546 CT4-1/8-TO-215R-F

A19TPI 0360-0535 0 TER~INAL-TEST POINT .330IN ABOVE 28480 0360-0535
A19TP2 0360·0535 0 TER~INAL-TEST POINT .330IN ABOVE 26480 0360-0535
A19TP3 0360·0535 0 TER~INAL-TEST POINT .330IN ABOVE 26480 0360 -0535

A19Ul 1620-1443 8 IC CNTR TTL LS BIN ASYNCHRO 01295 SN74lS293N
A1SU2 1820·1469 8 3 IC FF TTL LS J-K NEG-EDGE-TRIG CLEAR 01295 SN74LS107AN
A1SU3 1820 -1469 8 IC FF TTL LS J-K NEG-EDGE-TRIG CLEAR 01295 SN74LS107AN
A19U4 1820·1443 8 IC CNTR TTL LS BIN ASYNCHRO 01295 SN74LS293N
A19US 1820-1469 8 IC FF TTL LS J-K NEG-EOGE-TRIG CLEAR 01295 SN74lS\07AN

A19U6 1820'1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
Al9U7 1820-1173 1 IC XLTR ECL TTl-TO-ECl QUAD 2-INP 04713 MCIOl24L
A19U6 1820-0817 8 5 IC FF ECL D-M/S DUAL 04713 MCI0131P
A19U9 1820-0811 2 I IC GATE ECl OR-AND-INV DUAL 2'3-INP 047\3 MC10117P
A19Ul0 1820-0802 1 IC GATE ECl NOR QUAD 2-!NP 04713 MCIOI02P

A19UII 1820-0624 5 IC CO~PTR ECL A/O DUAL 04713 MC1651L
A19UI2 1820-1225 4 7 IC FF ECL D-M/S DUAL 04713 MC1023'P
A19UI3 1820-0803 2 IC GATE ECl OR-NOR TPL 04713 MCIOl05P
A19UI4 1820-0624 5 IC CO~PTR ECl A/D DUAL 04713 MC1651L
AI9U15 1820-1052 5 2 IC XLTR ECl EeL-TO-TTl QUAD 2-INP 04713 MCIOl25l

A19U16 1820-1722 6 I IC RGTR C~OS 8-BIT 04713 MC14SS98CP
A19U17 1820-1383 5 2 IC CNTR ECL 8CD POS-EDGE-TRIG 04713 MC10138L
AI9UI8 1820-1146 8 4 IC 8FR CI10S NON-INV HEX 3L585 CD40508E
A19UI9 1820-1 I 46 8 IC 8FR CMOS NON-INV HEX 31585 CD40508E
AI9U20 1820 -04.93 6 4 IC OP AMP GP 8-DIP-P PKG 27014 LM307N

AI9U21 1826-0188 8 D/A 8-8IT 16-CERDIP 8PLR 04713 MCl40Sl-8

0403-0189 2 EXTR-PC 80 8lK POlYC .062-IN-8D-THKNS 28480 0403-0189
1480-0116 S PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116

A20 05359·60020 8 I TRIGGER AMPLIFIER SERIES 1808 28480 05359-60020

A20CI 0160-3879 7 CAPACITOR-FXD .01UF '-20% 100VOC CER 28480 0160-3879
A20C2 0160-3878 6 CAPACITOR-FXD 1000PF '-20% 100VOC CER 28480 0160-3878
A20C3 0160-3879 7 CAPAcnOR-FXD .01Uf '-20% 100VOC CER 28480 0160-3879
A20C4 0160-3879 7 CAPAcnOR·FXD .01UF '-20% IOOVDC CER 28480 0160-3879
A20e5 0160-3877 5 CAPACITOR-FXO 100PF '-20% 200VDC CER 28480 0160 -3877

See introduction to this section for ordering information
"'Indicates factol'y selected value
'tBackdaling information in Section VII
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Table 6-2_ Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A20C6 0160-3879 7 CAPACITOR -FXD .0IUF +-20% \ OOVOC CER 28480 0160-3879
A20C7 0160-3879 7 CAPACITOR-FXO .0IUF +-20% \OOVOC CER 28480 0160-3879
A20C8 0160-3879 7· CAPACITOR-FXO .0IUF +-20% \OOVClC CER 28480 0160-0879
A20C9 0160-0879 7 CAPACITOR -FXO .0IUF +-20% 100VOC CER 28480 0160-0879
A20Cl0 0160-3879 7 CAPACITOR-FXO .0lUF +-20% 100VOC CER 28480 0160-0879

A20Cl1 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
A20C12 0180-0491 5 CAPACITOR -FXD 10UF+-20% 25VDC TA 28480 0180-0491
A20C13 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
A20C14 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180 -0491
A20C15 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491

A20C16 0160-3875 3 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 28480 0160-3875

A20CRI 1902-3003 4 DIOOE-ZNR 2.37V 2% 00-7 PO•. 4W TC'- 074% 28480 \S02-3003
A20CR2 lS02-3003 4 DIOOE-ZNR 2.37V 2% 00-7 PO'.4W TC'- 074% 28480 \S02-3003
A20CR3 lS01-0376 6 4 DIOOE-GEN PRP 35V SOMA 00-35 SNi71 \N3595
A20CR4 1901-0376 6 DIOOE-GEN PRP 35V SOMA 00-35 SN171 lN3595

A20L 1 9140-0143 9 INDUCTOR RF-CH-MLD O.OUH 10% 284S0 9140-0143
A20L2 9140-0140 9 INDUCTOR RF-CH-MLD 3.0UH 10% 28480 9140 -0143
A20L3 9100-1788 6 CORE -FERRITE CHOKE -WIDE8AND; IMP, >680 28480 9100-1788
A20L4 9100-1788 6 CORE -FERRITE CHOKE -WIOE8ANO; IMP: >680 28480 9100-1788
A20L5 9100-1788 6 CORE -FERRITE CHOKE -WIOE8AND; IMP, >680 Z8480 9100-1788

AZOL6 S100-1788 6 CORE-FERRITE CHOKE-WIOE8ANO;IMP,>680 28480 9100-1788

AZOMPI 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 284S0 0360-0535
A20MP2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A20QI 1855-0334 7 1 TRANSISTOR-OUAl N-CHAN O-MOOE SI 17856 DN377

A20Rl 0698-3442 9 RESISTOR 237 IX .125W F TC,O+-IOO 24546 CT4-1/8-TO-237R-F
A20R2 0698-7332 4 1 RESISTOR 1M 1% . 125W F TC'O+-\OO 28480 0698-7332
A20RO 0757-0123 3 1 RESISTOR 34.8K IX . 125W F TC,O+-lOO 28480 0757-0123
A20R4 0757-0094 0 RESISTOR 51.1 1% .125W F TC'O+-\OO 24546 CT4-1/S-TO-51Rl-F
A20R5 0698-3442 9 RESISTOR 237 1~ . 125W F TC,0+-100 24546 CT4-1/S-TO-237R-F

A20R6 0757-0394 0 RESISTOR 51. \ 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-51Rl-F
A20R7 0757-04\9 0 RESISTOR 681 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-681R-F
A20R8 0757-0464 5 1 RESISTOR 90.9K 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-9092-F
A20R9 0757-0283 6 RESISTOR 2K 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-2001-F
A20Rll 0698-3445 2 I RESISTOR 348 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-348R-F

A20RI2 0757-0283 6 RESISTOR 2K 1% .125W F TC'0+-100 24546 CT 4-1 /S -TO- 2001 -F
A20RI3 0757-0280 3 RESISTOR lK 1% .125W F TC'O+-]OO 24546 CT4-1/S-TO-IOOI-F
A20R14 0757-0399 5 RESISTOR 82.51% . 125W F TC'0+-100 24546 CT4-1/8-TO-82R5-F
A20R15 0757-0416 7 RESISTOR 511 1% .125W F TC'O+-lOO 24546 CT4-\/8-TO-51IR-F
A20R\6 1810-0030 6 3 NETWORK-RES 8-SIP l.OK OHM X 7 28480 18\0 -0030

A20Rl7 0698-3437 2 RESISTOR 133 1% .125W F TC'0+-100 24546 CT4-1/8-TO-133R-F
A20RI7 0757-0280 3 RESISTOR lK 1% .125W F TC'0+-100 24546 CT4-\/8-TO-1001-F
A20R21 1810-0030 6 NETWORK-RES a-SIP 1.OK OHM X 7 28480 18\0 -0030
A20R22 0757-0280 3 RESISTOR lK 1% . 125W F TC'O+-IOO 24546 CT4-1/8-TO-1001-F
A20R23 0757-0399 5 RESISTOR 82.5 1% . 125W F TC.0+-l00 24546 CT4-1/8-TO-82R5-F

A20R24 0698-3437 2 RESISTOR 103 1% .125W F TC.0+-l00 24546 CT4-1/8-TO-133R-F
A20R25 0757-0416 7 RESISTOR 511 1% .125W F TC'0+-100 24546 CT4-1/8-TO-511R-F
A20R26 IS10-0030 6 NETWORK-RES S-SIP 1.OK OHM X 7 28480 1810-0030
A20R28 0757-0416 7 RESISTOR 511 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-511R-F
A20R29 069S-3437 2 RESISTOR 133 1% .125W F TC,O+-IOO 24546 CT4-1/8-TO'133R-F

A20R30 0757-0399 5 RESISTOR 82.5 1% .125W F TC'O+-IOO 24545 CT4-1/8-TO-82R5-F
A20R31 0757-0416 7 RESISTOR 5I I 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-511R-F
A20R32 0757-0416 7 RESISTOR 51 I 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-511R-f

A20TPI 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360 -0535
A20TP2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A20UI 1820-1197 9 IC GATE TTL LS NANO QUAO 2-INP 01295 SN74LSOON
A20U2 1820-1173 1 IC XLTR ECL TTl-TO-ECl QUAO 2-INP 04713 MCIOl24L
A20UO 1820-0624 5 IC COMPTR ECl A/D OUAl 04713 MCI651L
A20U4 1820-1173 1 IC XLTR ECl TTl-TO-ECL QUAD 2-INP 04713 MCI0124L
A20U5 1820 -0805 4 IC GATE ECL EXCl-OR/NOR TPl 2-INP 04710 MCI0107P

A20U6 ]820 -OS03 2 IC GATE ECL OR-NOR TPL 04710 MCI 0I05P
A20U7 1820 -0802 1 IC GATE ECl NOR QUAO 2-INP 047\0 MCI0102P
A20U8 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 047\0 MC 10 I02P
A20US lB20-0B17 B IC FF ECL D-M/S DUAL 047\0 MCI0131P
A20UIO 1820-0804 3 I IC GATE ECL NOR TPL 04713 MCI0106P

See introduction to this section for ordering information
*Indicates factory selected value
'tBackdating information in Section VII
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ModeJ 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

0403-0189 2 EXTR-PC 80 BLK POLVC .062-IN-BO-THKNS 284BO 0403-0189
1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

A21 05359-60021 9 I ANALOG TIMING SERIES 1808 28480 05359-60021

A21Cl 0180 -3879 7 CAPACITOR -FXD .01 UF • -20% 100VDC CER 28480 0160-3879
A21C2 0180-3879 7 CAPACITOR-FXO .01UF '-20% 100VDC CER 28480 0160-3879
A21C4 0160-3879 7 CAPACITOR-FXD .01UF '-20% 100VDC CER 28480 0160-3879
A21C5 0140-0145 2 CAPACITOR-FXD 22PF '-5% 500VDC MICA 72136 DMI5C220J0500WV1CR
A21C6 0160-3879 7 CAPACITOR-FXD .01UF '-20% 100VDC CER 28480 0160-3879

A2lC7 0160 -3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879
A21C8 0160-3879 7 CAPACITOR-FXD .01UF .-20% 100VOC CER 28480 0160 -3679
A2lC9 0140-0145 2 CAPACITOR-FXD 22PF '-5% 500VOC MICA 72138 OM15C220J0500WVICR
A21Cl0 OJ60-3879 7 CAPACITOR-FXD .0IUF '-20% 100VOC CER 28480 0180-3879
A21Cl1 0160-0196 5 CAPACITOR-FXD 24PF +-5% 300VDC MICA 284110 0160-0196

A21C12 0\60-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A2\C13 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879
A21C14 0160-3879 7 CAPACITOR-FXD .01 UF +-20% 100VOC CER 28480 0160-3879
A2\C15 0160 -3879 7 CAPACITOR-FXD .01 UF +-20% 100VOC CER 28480 0160-3879
A21C16 0\60-3879 7 CAPAClTOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879

A21C!7 0180-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879
A2\C20 012\ -006\ 1 2 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 DV11PS18A
A21C21 0140-0145 2 CAPACITOR-FXO 22PF '-5% 500VDC MICA 72136 DM15C220J0500WVICR
A2\C23 0\60-0196 5 CAPACITOR-FXD 24PF '-5% 300VDC MICA 28480 0160-0196
AZ1C24 0\21-0061 1 CAPACITOR-V TRMR-CER 5.5-\8PF 350V 73899 DV11PSI8A

AZ1C25 0160-3879 7 CAPACITOR-FXO .01UF '-20r. 100VDC CER 28480 0\60-3879
AZ1C26 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VDC CER 28480 0\60-3879
AZ1C27 0160-3879 7 CAPACITOR-FXO .OWF +-20% 100VDC CER 28480 0160-3879
AZ1C28 0160-3879 7 CAPACITOR-FXD .0IUF '-20% 100VOC CER 28480 0160-3879
AZ1C29 0160-3879 7 CAPACITOR-FXO .OW. +-20% 100VOC CER 28480 0\60-3879

AZ1C30 0160-3879 7 CAPACITOR-.XD .OlUF '·20r. 100VOC CER 284110 0160-3879
AZ\C31 0160-3879 7 CAPAClTOR-FXO .OIUF ',20% 100VOC CER 28480 0160-3879
A21C32 0160-3879 7 CAPAClTOR-FXO .0IUF +-20% 100VOC CER 284110 0180-3879
AZ\C33 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VOC CER 284110 0\60-3879
AZ\C34 0160-3879 7 CAPAClTOR-FXD .01UF +·20% 100VOC CER 284110 0160-3879

AZ1C35 0\40-0145 2 CAPACITOR-FXD 22PF '-5Y. 500VOC MICA 72136 DMI5C220J0500WV1CR
A21C36 0140-0145 2 CAPACITOR-FXO 22PF +-5% 500VOC MICA 72136 DMI5C220J0500WV1CR
A21C37 0160-3879 7 CAPACITOR-FXO .0IUF '-20% 100VOC CER 284110 0160-:1879
A21C38 0160-3879 7 CAPACITOR-FXO .0IU. '-20% 100VOC CER 28480 0160-3879
A21C39 0160-3879 7 CAPACITOR-FXO .01U. +-20% 100VOC CER 28480 0160-3879

A21C4O 0160-3879 7 CAPACITOR-FXO .01 UF • -20% 100VDC CER 28480 0160-3879
A21C41 0160-3879 7 CAPACITOR-.XO .OWF '-20% 100VOC CER 28480 0160-3879
AZlC42 0160-3879 7 CAPACITOR-FXO .01U. '-20% 100VOC CER 28480 0160-3879
A21C43 0160-3879 7 CAPACITOR-.XD .01U. '-ZO% 100VDC CER Z8480 0160-3879
A21C44 0180-0491 5 CAPAClTOR-FXO 10UF'-20% 25VOC TA 28480 0180-0491

AZIC45 0180-0491 5 CAPACITOR-.XD 10UF'-20Y. 25VOC TA Z8480 0180 -0491
AZ1C46 0180-0491 5 CAPACITOR-FXD 10UF'-20% 25VDC TA 28480 0180-0491
AZ1C47 0180-0491 5 CAPACITOR-.XD 10UF'-20% 25VDC TA 28480 0180-0491

A21CRI 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 9N171 lN4148
A21CR2 1902-3094 3 2 DIODE-ZNR 5. l\V 2% 00-35 PD=.4W 28480 1902-3094
A21CR3 1902-3003 4 DIODE-ZNR 2.37V 2% 00-7 PD,.4W TC=-.074% 28480 1902-3003
A21CR4 1901-0376 6 DIODE-GEN PRP 35V SOMA DO-35 9N)71 lN3595
A2lCR5 1901-0376 6 DIODE-GEN PRP 35V SOMA 00-35 9N\71 lN3595

A21CR6 1902-3003 4 DIODE-ZNR 2.37V 2% 00-7 PO=.4W TC'-.074% 28480 1902-3003
A2lCR7 1902-3094 3 DIODE-ZNR 5.11V ~1. 00-35 PD'.4W 284110 1902-3094
A21CR8 1901-1068 5 DIODE-SCHOTTKY SM SIG 28480 190\ -1068
A21CR9 1901-0040 I DIODE-SWITCHING 30V SOMA 2NS 00-35 9N171 lN4148
A21CR10 1902-3057 8 DIODE-ZNR 3.74v 2% 00-35 PO'.4W 28480 1902-3057

AZICR', 1902-3057 8 DIODE-ZNR 3.74V 2% 00-35 PO'.4W 28480 1902-3057
AZICR1Z 1901-1068 5 DIODE-SCHOTTKY SM SIG 28480 1901-1068
A21CRI3 1902-3003 4 OIODE-ZNR 2.37V 2% 00-7 PO'.4W TC'-.074% 28480 1902-3003
A21 CRI4 1902-3003 4 OIODE-ZNR 2.37V 2% 00-7 PO'.4W TC'-.074% 28480 1902·3003

A21Ll 9140-0143 9 INDUCTOR RF-CH-MLO 3.3UH 10% 28480 9140-0143
A21l2 9100-2Z77 0 INDUCTOR RF-CH-MLO 120UK 10% 284110 9100 -2277
AZ1L3 9140-0143 9 INDUCTOR RF-CK-MLD 3.3UK 10% 28480 9140-0143
A21L4 9140-0143 9 INDUCTOR RF-CH-MLD 3.3UK 10% 28480 9140-0143
A21l5 9100-2277 0 INDUCTOR RF-CH-MLD 120UH 10% 28480 9100-2277

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII

6-22

(

(
\



Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Oty Description Mfr Mfr Part NumberDesignation Number D Code

A21L6 9100-17S8 6 CORE-FERRITE CHOKE-WIDEBAND;IMP:>680 28480 9100-1788
A21L 7 9140-0210 1 3 INDUCTOR RF-CH-MLD 100UH 5% 28480 9140-0210
A21L8 9140-0210 1 INDUCTOR RF-CH-MLD IOOUH 5% 28480 9140-0210
A21L9 9100 -17SS 6 CORE-FERRITE CHOKE-WIDEBAND;IMP:>680 28480 9100 -1788

A21QI 1853-0036 2 TRANSISTOR PNP SI PD'310MW FT'250MHZ 27014 2N3906
A21Q2 IS54-0215 I TRANSISTOR NPN SI 10-92 PO'350MW 04713 2N3904
A2lQ3 1854'0215 1 TRANSISTOR NPN SI ,0-92 PO'350MW 04713 2N3904
A21Q4 1854-0215 1 TRANSISTOR NPN SI TO-92 PD'3S0MW 04713 2N3904
A21Q5 1854-0215 1 TRANSISTOR NPN SI TO-92 PO'3S0MW 04713 2N3904

A21Q6 1854-00 19 3 TRANSISTOR NPN SI TO -18 PO'360MW 28480 1854-0019
A21Q7 1854-0019 3 TRANSISTOR NPN SI TO -18 PO' 360MW 28480 1854-0019
A21Q8 1853-0036 2 TRANSISTOR PNP SI PO'310~IW FT'250MHZ 27014 2N3906
A21Q9 1854-0019 3 TRANSISTOR NPN SI TO -18 PO'360MW 28480 1854-0019
A21Ql0 1854-0019 3 TRANSISTOR NPN Sl TO-18 PO'360MW 28480 1854-0019

A21Ql1 1853-0015 7 ,RANSIS,OR PNP SI PO'200MW FT'SOOMHZ 28480 1853-0015
A21Q12 1853-0015 7 ,RANSISTOR PNP SI PO'200MW FT,SOOMHZ 2S4S0 Ill53-00 I5
A21Q13 1853-0015 7 ,RANSISTOR PNP SI PO'200MW FT'500MHZ 284S0 1853-0015
A21Q14 IS54-0215 1 ,RANSIS,OR NPN SI TO-92 PD'350MW 04713 2N3904
A21Q15 IS53-0015 7 TRANSISTOR PNP SI PD'200MW FT'500MHZ 284S0 IS53-0015

A21Q16 lS54-0215 1 ,RANSISTOR NPN SI TO-92 PD'350MW 04713 2N3904

A21Rl 0757-0280 3 RESISTOR lK 1% .12SW F TC'O+-IOO 24546 CT4-1/S-TO-1001-F
A21R2 069S-0084 9 2 RESISTOR 2.15K 1% .125W F 'C'O+-IOO 24546 CT4-I/S-TO-2151-F
A21R4 0757-0280 3 RESISTOR lK 1% . 125W F TC'O+'\OO 24546 Cf4-1/S- TO-IOOI -F
A21R5 0757-0394 0 RESISTOR 51.1 1% . 125W F TC'O+-lOO 24546 CT4-1/8-TO-5IRI-F
A21R6 0757-0407 6 RESISTOR 200 1% .125W F TC=O+-IOO 24546 CT4-1/S-TO-201-F

A21R7 0757-02S0 3 RESISTOR IK 1% .125W F TC'0+-100 24546 CT4-1/S-TO-IOO!-F
A21RS 0698-3441 8 RESISTOR 215 1% . 125W F TC=0+-100 24546 CT4-1/S-TO-215R-F
A21RIO 069S-3441 8 RESISTOR 215 IX .125W F TC=O+-IOO· 24546 CT4-I/S-TO-215R-F
A21RII 0757'02S0 3 RESISTOR IK IX .125W F TC'O+-IOO 24546 CT4-1/8-TO-\OOI-F
A21RI2 0757'0280 3 RESISTOR IK 1% .125W F TC'O+-IOO 24546 Cf4-1/S-TO-100I-F

AZ1R13 0757-0280 3 RESISTOR !K 1% .125W F TC'0+-100 24546 CT4-1/8-TO-1OO!-F
AZIRI4 0757'0280 3 RESISTOR 1K 1% . 125W F TC'O +- 100 24546 CT4-I/B-TO-100I-F
A21RI5 0757-0399 5 RESISTOR 82.5 Ir. . 125W F TC ,0+ -1 00 24546 CT4-1/8-TO-S2R5-F
A21R16 0757-0280 3 RESISTOR 1K 1% . 125W F TC'O+ -I 00 24546 CT4-1/8-10-1001-F
A21RI7 0757-0280 3 RESISTOR IK 1% . 125W F TC =0+ - 100 24546 CT4-1/S-TO-1001-F

A21RI8 0757-0280 3 RESISTOR IK 1% .125W F 1C=0+-100 24546 CT4-1/8- TO-l001-F
A21R19 0698-3437 2 RESISTOR 133 1% .125W F TC=0+-100 24S46 CT4-1/S-TO-133R-F
A21R20 0757-0280 3 RESISIOR IK 1% . 125W F TC'0+-100 24546 CT4-1/S-TO-l001-F
A21R21 069S-3438 3 2 RESISTOR 147 \% .125W F TC'0+-100 24546 CT4-1/S-TO-147R-F
A21R22 0757-0280 3 RESISTOR lK 1% . 125W F 1C'0+-100 24546 CT4-I/S-TO-l001-F

A21R23 0757-0438 3 RESISTOR 5.IIK 1% .12SW F TC'0+-100 24546 CT4-1/S-TO-5111-F
A21R24 0757-0407 6 RESISTOR 200 1% .12SW F 1C'0+-100 24546 CT4-1/S-TO-201-F
A21R25 0698-3437 2 RESISTOR 133 1% ,125W F TC'O+-IOO 24546 CT4-I/S-TO-133R-F
A21R26 0757-0399 5 RESISTOR 82.5 1% .125W F TC,O+-IOO 24546 CT4-I/B-TO-S2RS-F
A21R27 0757-02S0 3 RESISTOR lK 1% .125W F TC'O+-IOO 24546 CT4-I/S-TO-l001-F

A21R28 0698-3437 2 RESISTOR 133 1% .125W F TC'O+-IOO 24546 CT4-1/S-TO-133R-F
A21R31 0757-0407 6 RESISTOR 200 1% .125W F TC<O+-IOO 24546 CT 4- I/B- TO- 201-F
A21R32 0757-0280 3 RESISTOR IK 1% .125W F TC'O+-IOO 24546 CT4-I/S-TO-100!-F
A21R33 0698-3437 2 RESISTOR 133 1% .125W F TC'O+-IOO 24546 CT4-I/S-TO-133R-F
A21R34 069B-3437 2 RESISTOR 133.1% .125W F TC'O+-IOO 24546 CT4-1/S-TO-133R-F

A21R36 0757-02S0 3 RESISTOR lK 1% .125W F TC'Ot-l00 24546 CT4-1/S-TO-l001-F
A21R37 07S7-02S0 3 RESISTOR IK 1% .125W F TC,Ot'100 24546 CT4-I/B-TO-1001-F
A21R3S 0757-02S0 3 RESISTOR IK 1% .125W F TC'Ot-IOO 24546 CT4-I/B-TO-1001-F
A21R40 0757-0280 3 RESISTOR IK 1% .125W F TC,O+-IOO 24546 CT4-1/S-TO-1001-F
A21R41 0698'3437 2 RESISTOR 133 1% . 125W F TC'0+-100 24546 CT4-1/S-TO-133R-F

A21R42 069S'3437 2 RESISTOR 133 1% .125W F TC'0+-100 24546 CT4-I/S-TO-133R-F
A21R43 0757'0280 3 RESISTOR IK 1% .125W F TC'Ot-l00 24546 CT4-1/S-TO-l001-F
A21R44 0698-3437 2 RESISTOR 133 1% .125W F TC'0+-100 24546 CT4-1/S-TO-133R-F
A21R45 0698-3437 2 RESISTOR 133 1% .125W F TC=O+-IOO 24546 CT4-1/S-TO-133R-F
A21 R46 0698-3437 2 RESISTOR 133 1% . 125W F TC'0>-100 24546 CT4-1/8-TO-133R-F

A21R47 0698-3438 3 RESISTOR 147 1% .125W F TC'0+-100 24546 CT4-1/8·TO·147R-F
A21R48 0698-3437 2 RESlS TOR 133 1% .125W F TC'0+-100 24546 CT4-1/S-TO-133R-F
A21R49 0698-3437 2 RESISTOR 133 1% .125W F TC'0+-100 24546 CI4-I/S-TO·133R-F
A21R50 0757-0438 3 RESISTOR 5.IIK 1% .125W F TC'0>-100 24546 CT4-1/8-TO-5111'F
A2lR51 069S-3437 2 RESISTOR 133 1% .125W F TC'Ot-l00 24546 CT4-1/8-TO-133R-F

See introduction (0 this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A21R52 0757-02BO 3 RESISTOR IK 1% . 125W I' TC.O.-IOO 24546 CT4-1/B-TO-lOOl-F
A21R53 0757-0394 0 RESISTOR 5I . I 1% .125W I' TC.O.·IOO 24546 CT4-1/B-TO-51Rl-F
A21R54 0698-00B4 9 RESISTOR 2.15K 1% .125W I' TC.0.-l00 24546 CT4-1/B-TO-2151-F
A21R55 0757-0407 6 RESISTOR 200 1% . 125W I' TC.0.·100 24546 CT4-I/B-TO-201-F
A21R56 0757-0394 0 RESISTOR 51.1 1% .125W I' TC.0.-l00 24546 CT4-1/B-TO-5IRI-F

A21R57 0757-0290 5 2 RESISTOR 6. 19K 1% . 125W I' TC.O.-\OO 19701 5033R-I/B-TO-6!91-F
A21R5B 0698-0082 7 RESISTOR 464 1% .125W I' TC.0.-l00 24546 CT 4-1 /B- TO -4640-1'
A21R59 0698-3150 6 RESISTOR 2. 37K 1% . 125W I' TC.O.-lOO 24546 CT4-1/8-TO-2371-F
A21R60 0757-0418 9 4 RESISTOR 619 1% . 125W F TC.0.·100 24546 CT4-1/8-TO-619R-F
A21R61 0757-0440 7 4 RESISTOR 7.5K 1% .125W F TC'0.-100 24546 CT4-1/8-TO-7501-F

A21R62 069B-31S0 6 RESISTOR 2.37K 1% .125W I' TC·0.-100 24546 CT4-1/8-TO-2371-F
A21R63 0757-0440 7 RESISTOR 7.SK 1% .125W F TC·0.-100 24546 CT4-1/B-TO-7501-F
A21R64 0757-0290 5 RESISTOR 6.19K 1% .125W I' TC·0.-100 19701 S033R-l/8-TO-6191-F
A21R66 0698-3437 2 RESISTOR 133 1% .12SW F TC·0.-100 24546 CT4-1/8- TO-133R-F
A21R67 069B-00B2 7 RESISTOR 464 1% .125W I' TC·0.-100 24546 CT4-1/B- TO-4640-F

A21R6B 069B-3444 I RESISTOR 316 1% .125W I' TC-0.·100 24546 CT4-1/B-TO-316R-F
A2\R69 0757-041B 9 RESISTOR 619 lX . 125W F TC-0.-l00 24546 CT4-1/B-TO-619R-F
A21R71 069B-3437 2 RESISTOR 133 1% . 125W I' TC'0.-100 24546 CT4-I/B-TO-133R-F
A21R72 069B-3444 1 RESISTOR 316 1% .125W I' TC·O.-l00 24546 CT4-I/B-TO-316R-F
A2lR73 0757-02BO 3 RESISTOR \K 1% .125W I' TC-O.-IOO 24546 CT4'I/B-TO-l001-F

A21R74 069B-3441 B RESISTOR 215 1% .125W I' TC-0.-l00 24546 CT4-I/B-TO-215R-F
A21R75 069B-3150 6 RESISTOR 2. 37K 1% . 125W I' TC'O. -I 00 24546 CT4-I/B-TO-2371-F
A21R76 069B-3441 B RESISTOR 215 1% .125W I' TC'0.-100 24546 CT4-1 /B- TO -21.5R-F
A21R77 069B-3150 6 RESISTOR 2.37K 1% . 125W I' TC'O.-IOO 24546 CT4-1/B-TO-2371-F
A21R78 0757-0274 5 RESISTOR 1.21K 1% . 125W I' TC'O.-IOO 24546 CT4-I/B-TO-1211-F

A21R79 0757-0274 5 RESISTOR 1.21K 1% .125W I' TC·O·-IOO 24546 CT4-1/8-TO-12l1-F
A21R80 0757-0274 5 RESISTOR 1.21K III .125W I' TC·0·-100 24546 CT4-1/B-TO-1211-F
A21RBI 0757-0274 5 RESISTOR 1.21K 1% .125W I' TC·0.-100 24546 CT4-1/B- TO-1211-F
A21RB2 0698-3155 1 RESISTOR 4.64K 1% .125W I' TC·0.-100 24546 CT4-1/B-TO-464\-F
A21R83 0698-3155 1 RESISTOR 4.64K 1% .125W I' TC·0.-100 24546 CT4-1/B-TO-4641-F

A2lTPl 0360-0535 0 TERMINAL-TEST POINT ·330 IN ABOVE 2B480 0360-0535
A21 TP2 0360-0535 0 TERMINAL-TEST POINT .3301N ABOVE 28480 0360-0535
A2lTP3 0360-0535 0 TERMINAL-TEST POINT · 330 IN ABOVE 28480 0360-0535
A21TP4 0360-0535 0 TERMINAL-TEST POINT · 330 IN ABOVE 28480 0360-0535
A21TP5 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A21Ul IB20-1173 I IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MCI0124L
A21U2 1820-0802 I IC GATE ECL NOR QUAD 2-INP 04713 MCI0102P
A21U3 lB20-0624 5 IC COMPTR ECL A/D DUAL 04713 MCI651L
A21U4 lB20-0817 8 IC 1'1' ECL D·M/S DUAL 04713 MCI0131P
A21U5 lB20-0803 2 IC GATE ECL OR-NOR TPL 04713 MCI0105P

A21U6 1820-0B03 2 IC GATE ECL OR-NOR TPL 04713 MC10l05P
A21U7 1820-0624 5 IC COMPTR ECL A/D DUAL 04713 MC1651L
A21UB 1820-0B17 B IC 1'1' ECL D-M/S DUAL 04713 MC1013lP
A21U9 1820-0493 6 IC OP AMP GP 8-DIP-P PKG 27014 LM307N
A21Ul0 1820 -1195 7 IC 1'1' TTL LS OoTYPE POS-EDGE-TRIG COM 01295 SN74LS175N

A2IUli 1820-1195 7 IC 1'1' TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS175N
A2lU12 1820 -0493 6 IC OP AMP GP 8-0IP-P PKG 27014 LM307N
A21U13 1826-01BB B O/A B-BIT 16-CERDIP BPLR 04713 MC1408L-8
A2\U14 1826-01BB B O/A B-8IT 16-CERDIP BPLR 04713 MCl408L -8
A2lU15 1820-1195 7 IC 1'1' TTL LS OoTYPE POS-EDGE-TRIG COM 01295 SN74LS175N

A21U16 IB20-1195 7 IC 1'1' TTL LS OoTYPE POS-EDGE-TRIG COM 01295 SN74LSI7SN

0403-01B9 2 EXTR-PC BO eLK POLYC .062-IN-BO-THKNS 2B4BO 0403·01 B9
14BO-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 2B480 14BO-0116

A22 05359-60022 0 1 DIGITAL TIMING SERIES 1808 28480 05359-60022

A22Cl 0160-3877 5 CAPACITOR-FXO 100PF .-20% 200VDC CER 28480 0160 -3877
A22C2 0160·3879 7 CAPACITOR -FXD .0IUF .-20% 100VDC CER 28480 0160-3879
A22C3 0160·3877 5 CAPACITOR-FXO IOOPF .-20% 200VDC CER 28480 0160-3877
A22C4 0160-3B79 7 CAPACITOR-FXD .01UF .-20% 100VDC CER 2B480 0160-3879
A22C5 0160-3B79 7 CAPACIT OR -I' XD .O\UF .-20% 100VDC CER 2B480 0160·3879

A22C6 0160-3B79 7 CAPACITOR-FXD .01UF '·20% 100VOC CER 2B4BO 0160-3879
A22C7 0160-3B79 7 CAPACITOR-FXD .0lUF .-20% 100VOC CER 28480 0160-3879
A22C8 0160 -3879 7 CAPACITOR·FXO .01UF .-20% 100VDC CER 28480 0160-3B79
A22C9 0160-3879 7 CAPACITOR-FXO .01UF .-20% 100VDC CER 2B4BO 0100-3B79
A22CIO 0160-3879 7 CAPACITOR·FXD .01UF .-20% 100VDC CER 284BO 0160-3B79

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VI1
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr· Mfr Part NumberDesignation Number D Code

A22CI I 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160 -3879
A22CI2 0160-3879 7 CAPACITOR -FXo .OWF '-20% 100VOC CER 28480 0160-3879
A22CI3 0160-3879 7 CAPACITOR-FXO .01UF .-20% 100VOC CER 28480 0160-3879
A22CI4 0160-3879 7 CAPACITOR -F/(O .0IUF '-20% 100VOC CER 28480 0160 -3879
A22CI5 0160-3879 7 CAPACITOR-F/(O .01UF '-20% 100VOC CER 28480 0160-3879

A22CI5 0160-3879 7 CAPACITOR -FXD .01UF '-20% 100VOC CER 28480 0160-3879
A22C17 0160-3879 7 CAPACITOR-FXD .01UF '-20% 100VOC CER 28480 0160 -3879
AZZC16 0160-3679 7 CAPACITOR-FXD .01UF .-20% 100VDC CER 28480 0160-3879
AZ2C19 0160-3879 7 CAPACITOR-FXD .01UF .-20% 100VDC CER 28480 0160-3879
A22C20 0180-0Z91 3 1 CAPACITOR-FXD luF. -I 0% 35VDC TA 56289 1500105X9035A2

A22C21 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28460 0180 -0491
A22C22 0160-3879 7 CAPACITOR-FXO .0IUF .-20% 100VDC CER 28480 0160-3879
A22C23 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VOC TA 28480 0180 -0491
A22C24 0180-0491 5 CAPACITOR-FXD IOUF+-20% 25VOC TA 26480 0180-0481
A22C25 0160-3879 7 CAPACITOR-FXD .0IUF '-20% 100VOC CER 26480 0150 -3679

A22C26 0180-0491 5 CAPACITOR-FXO 10UF'-20% 25VOC TA 28480 0180-0491
A22C27 0160-3879 7 CAPACITOR-FXO .01UF '-20% 100VOC CER 28480 0160-3879

A22L 1 9140-0210 1 INDUCTOR RF -CH-MLO 100UH 5% 28480 9140-0210
A22L2 9100-1788 6 CORE-FERRITE CHOKE-WIDE8AND;IMP:>680 28480 9100-1788
A22L3 9100-1788 6 CORE-FERRITE CHOKE-WIDEBANO;IMP:>680 28480 9100-1788

A22Ql 1853-0234 2 1 TRANSISTOR PNP SI PD;65W FT;3MHZ 01295 TIP42A

A2ZRl 0757-0398 4 2 RESISTOR 751% .125W F TC;0'-100 24546 CT4-1/8- TO-75RO-F
A22RZ 0757-0280 3 RESISTOR lK 1% .125W F TC;0'-100 24546 CT4-1/8-TO-IOOI-F
A2ZR3 0757-0280 3 RESISTOR lK 1% . IZ5W F TC;O'-IOO 24546 CT4-1/8-TO-1001-F
A22R4 0757-0280 3 RESISTOR lK 1% .I25W F TC-O'-IOO 24545 CT4-1/8-TO-l001-F
A22R5 0698-3437 Z RESISTOR 133 1% .125W F TC-0'-100 24546 CT4-1/B-TO-133R-F

A22R6 0757-0399 5 RESISTOR 82.5 1% .125W F TC-O'-IOO 24546 CT4-I/B-TO-82R5-F
A22R7 0698-3442 9 RESISTOR 237 1% . 125W F TC;O+- 100 24546 CT4-I/B-TO-237R-F
A22R8 0757-0280 3 RESISTOR lK 1% .125W F TC;O+-IOO 24546 CT4-1/8-TO-l001-F
A22R9 0757-0Z80 3 RESISTOR lK 1% _1251,1 F TC~O'-IOO 24546 CT4-I/B-TO-l001-F
A22Rl0 0757-0280 3 RESISTOR lK 1% _125W F TC;O'-IOO 24546 CT4-1/8-TO-l001-F

A22Rl1 0757-0280 3 RESISTOR lK 1% .125W F TC;O·-IOO 24546 CT4-1/8-TO-l001-F
A22R12 0757-0280 3 RESISTOR lK 1% .125W F TC;O+-IOO 24546 CT4-1/8-TO-1001-F
A22R13 0698-3442 9 RESISTOR 237 1% .125W F TC~0'-100 24546 CT4-1/8-TO-237R-F
A22RI4 0757-0398 4 RESISTOR 75 1% • 125W F TC;O +-1 00 24546 CT4-1/8-TO-75RO-F
A22RI5 0757-0280 3 RESISTOR lK 1% .125W F TC-O'-lOO 24546 CT4-1/8-TO-l001-F

A2ZRI6 0757-02BO 3 RESISTOR lK 1% · 125W F TC-O'-lOO 24546 CT4-1/8-TO-l001-F
A22R17 0757-02BO 3 RESISTOR 1K 1% .125W F TC-O'-\OO 24546 CT4-1/8-TO-l001-F
A22R18 069B-3437 2 RESISTOR 133 1% .125W F TC'O'-IOO 24546 CT4-1/8-TO-133R-F
A22R19 0757-0399 5 RESISTOR 82.5 1% . lZ5W F TC-0+-100 24546 CT4-1/B-TO-B2R5-F
A22R20 0757-0280 3 RESISTOR lK 1% . lZ5W F TC-0'-100 24546 CT4-1/8-TO-IOOI-F

A22R21 0698-3442 9 RESISTOR 237 1% .125W F TC;O'-IOO 24546 CT 4-1/8- TO-237R-F
A22R22 0698-3132 4 RESISTOR 261 1% .125W F TC-O'-IOO 24546 CT4-1/8-TO-2610-F
A22R23 0757-0280 3 RESISTOR IK \% . 125W FTC-D'-10O 24546 CT4-1/8-TO'1001-F
A22R24 0698-3437 2 RESISTOR 1331% .125W F TC-O'-IOO 24546 CT4-I/B-TO-133R-F
A22R25 0757-0421 4 RESISTOR 825 1% .125W F TC-0'-100 24546 CT4-1/B-TO-B25R-F

A22R26 0757-02BO 3 RESISTOR IK 1% . 1251J F TC-0'-100 24546 CT4-I/B-TO-1001-F
A22R27 0698-3132 4 RESISTOR 261 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-2610-F
A22R28 0757-0405 4 RESISTOR 162 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-162R-F
A22R29 0698-3132 4 RESISTOR 261 1% .125W F TC;0+-100 24546 CT4-1 /8' TO-261 O-F
A22R30 0757-0405 4 RESISTOR 162 1% .125W F TC;0'-100 24546 CT4-1 /8- TO -162R-F

A22R31 0757-02BO 3 RESISTOR lK 1% _1251,1 F TC;O+-IOO 24546 CT4-1/8-TO-l001-F
A22R32 0757-0280 3 RESISTOR lK 1% · 125W F TC'O'-lOO 24546 CT4-1/8-TO-l00l-F
A22R33 0757-0280 3 RESISTOR lK 1% .125W F TC-0'-100 24546 CT4-1/8-TO-1001-F
A22R34 0757-02BO 3 RESISTOR lK 1% .125W F TC-O'-lOO 24546 CT4-1/8-TO-1001-F
A22R35 0757,0280 3 RESISTOR lK 1% · !25W F TC'0+-100 24546 CT4-1/8-TO-l001-F

A22R36 0757-0399 5 RESISTOR 8Z.5 1% .IZ5W F TC-O+-IOO 24546 CT4-1/8-TO-82R5-F
A22R37 0698-3437 2 RESISTOR 1331% .125W F TC~O'-IOO 24546 CT4-1/8-TO-\33R-F
A22R38 0757-0280 3 RESISTOR IK 1% . 125W F TC'O+-IOO 24546 CT4-\/8-TO-\001-F
A22R39 0757-0280 3 RESISTOR IK 1% . 125W F TC-0'-100 24546 CT4-1/B-TO-100I-F
A22R40 0757-0280 3 RESISTOR IK 1% .125W F TC'O'-lOO 24546 CT4-I/B-TO-\001-F

A22R4t 0757-0399 5 RESISTOR 82.5 1% _125W F TC'O.-IOO 24546 CT4-1/B-TO-82R5-F
A22R42 0757-0280 3 RESISTOR \K 1% . 125W F TC;0'-100 24546 CT4-1/8-TO-1001-F
A22R43 0757-0280 3 RESISTOR lK 1% . 125W F TC;O+-lOO 24546 CT4-1/8-TO-IOOI-F
A2ZR44 0757-0280 3 RESISTOR lK 1% . 125W F TC-O'-IOO 24546 C14-I/B- TO-l OOl-F
A22R45 0757-0280 3 RESISTOR lK 1% ,1251J F TC-0'-100 24546 CT4-I/B-TO-l001-F

See introduction to this section for ordering informa tion
"'Indicates factory sE'lected value
tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A22R46 0757-0280 3 RESISTOR lK 1% . 125W F TC.0+-100 24546 CT4-1/8-TO-1001-F
A22R47 0757-0280 3 RESISTOR lK 1% . 125W F TC.O'-lOO 24546 CT4-1/8-TO-1001-F
A22R48 0757-0280 3 RESISTOR lK 1% .125W F TC.0'-100 24546 CT4-1/8-TO-1001,F
A22R49 0757-0399 5 RESISTOR 82.5 1% . 125W F TC'O"1 00 24546 CT4-1/8-TO-82R5-F
A22R50 0698-3437 2 RESISTOR 133 1% .125W F TC.O+-IOO 24546 CT4-1/8-TO-133R-F

A22R58 0757-0274 5 RESISTOR 1.21K 1% . 125W F TC.0+-l00 24546 CT4-1/8-TO-121'-F
A22R59 0698-3428 I 1 RESISTOR 14.7 1% . 125W F TC.0+-l00 03888 PME55-1 /8- TO -14R7-F
AUR60 0698-3150 6 RESISTOR 2.37K 1% .125W F TC'0+-100 24546 CT4-1/8-TO-2371-F
A22R61 2100-3351 6 RESISTOR- TRMR 500 10% C SlOE -ADJ 1-TRN 28460 2100-3351

A22TPI 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A22TP2 0360-0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535
A22TP3 0360-0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535

A22Ul 1820-1173 1 IC XLTR ECL TTl-TO-ECL QUAD 2-INP 04713 MCl 0124l.
A22U2 1820-1173 1 IC XlTR ECL TTl-TO-ECL QUAD 2-INP 04713 MC101241
A22U3 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
A22U4 1820-0802 1 IC GATE ECl NOR QUAD 2-INP 04713 MC10102P
A22U6 1820-0803 2 IC GATE ECl OR-NOR TPL 04713 MCI0105P

A22U8 1820:1383 5 IC CNTR ECl BCD POS-EOGE-TRIG 04713 MC10138l
A22UI0 1820-1225 4 IC FF ECl O-M/S DUAL 04713 11Cl0231P
A22Ull 1820-0802 1 IC GATE ECl NOR QUAD 2-INP 04713 MC10102P
A22U12 1820-0817 8 IC FF ECl O-M/S DUAL 04713 MC10131P
A22U12 1820-1052 5 IC XLTR ECl ECl-TO-TTl QUAD 2-INP 04713 MC10125l

A22U13 1820-1400 7 1 IC GATE ECl AND QUAD 2- INP 04713 MC10104P
A22lJ14 1826-0004 7 1 IC 304 V RGlTR TO-\OO 07263 lJA304HC

A22XAU5 1200-0565 9 SOCKET-IC 24-CONT OIP-SLOR 28480 1200-0565
A22XAU7 1200-0565 9 SOCKET-IC 24-CONT OIP-SLOR 28460 1200-0565

0403-0189 2 EXTR-PC BO 8lK POLYC .062-IN-80-THKNS 28480 0403-0189
1480-0116 8 PIN-CRV .062-IH-DIA .25-IN-LG STl 28480 1460-0116
05359-80002 8 1 L8l-5359A3.3vAOJ 28480 05359-80002

A23 05359-60023 1 1 STARTABlE Pll OSCILLATOR SERIES 1824 28480 05359-60023

A23C1 0140-0198 5 2 CAPACITOR-FXD 200PF +-5% 300VDC MICA 72136 DM15F20lJ0300WVICR
A23C2 0160-0154 5 2 CAPACITOR-FXD 2200PF +-10% 200VDC POlYE 28460 0160-0154
A23C3 0140 -0 198 5 CAPACITOR-FXO 200PF '-5% 300VOC MICA 72136 DM15F201J0300WVICR
A23C4 0160-3879 7 CAPACITOR-FXO .OJUF '-20% )OOVDC CER 28460 0160-3879
A23C5 0160-3875 3 CAPACITOR-FXO 22PF '-5% 200VOC CER 0+-30 28480 0160-3875

A23C6 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A23C7 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VOC CER 28480 0160-3879
A23C8 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A23C9 0\60-3875 3 CAPACITOR-FXO 22PF +-5% 200VOC CER 0+-30 28480 0160-3875
A23C10 0\60-0154 5 CAPACITOR-FXO 2200PF +-\0% 200VOC POLYE 28480 0160 -0 154

A23Cl I 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28460 0160-3879
A23C12 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160 -3879
A23C13 0160-3877 5 CAPACITOR-FXO \OOPF +-20% 200VOC CER 28460 0160 -3877
A23C14 0160-3878 6 CAPACITOR-FXO 1000PF +-20% IDOVOC CER 28480 0160-3878
A23C15 0180-0491 5 CAPACITOR-FXO IOUF+-20% 25VDC TA 28460 0180-0491

A23CI6 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28480 0160-3878
A23C17 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A23CI8 0160-3878 6 CAPACITOR -FXD 1000PF +-20% 100VOC CER 28480 0160-3878
A23C19 0160-3878 6 CAPACITOR-FXO 1000PF '-20% 100VOC CER 28480 0160-3878
A23C20 0160-3876 4 1 CAPACITOR-FXO 47PF +-20% 200VOC CER 28480 0160-3876

A23C21 0160-3879 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 28480 0160-3879
A23C22 0160-3879 7 CAPAClTOR-FXO .01 UF +-20% 100VOC CER 28480 0160-3879
A23C23 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160 -3879
A23C24 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 28480 0160-3879
A23C25 0160-3879 7 CAPACITOR-FXO .O\UF +-20% 100VOC CER 28480 0160-3879

A23C26 0160-3879 7 CAPACITOR-FXO .O)UF +-20% )OOVOC CER 28460 0160-3879
A23C27 0160-3875 3 CAPACITOR-FXO 22PF +-5X 200VOC CER 0+-30 28460 0160-3875
A23C28 0160-3879 5 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28460 0160-3878
A23C29 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100vDC CER 28460 0160-3879
A23C30 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VOC CER 28480 0160-3879

See introduction to this section for ordering information
"'Indicates factory selected value
'tBackdating information in Section VII
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Table 6-2_ Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A23C31 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0\80-0491
A23C32 0160-3879 7 CAPACITOR-FXD _OlUF +-20% 100VDC CER 28480 0160-3879
A23C33 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 016U -3879
A23C34 0160-3879 7 CAPACITOR-FXD _OIUF +-20% 100VDC CER 28480 0160 -3879
A23C35 0180-0491 5 CAPAClTOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491

A23C36 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A23C37 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180 -0491
A23C38 0160-3875 3 CAPACITOR-FXO 22PF +-5% 200VDC CER 0+ -30 28480 0160-3875
A23C39 0160-3879 7 CAPACITOR-FXO .0IUF ... -20% 100VOC CER 28480 0160-3879
A23C40 0180-0491 5 CAPACITOR-FXO 10UF<-20% 25VDC TA 28480 0180-0491

A23CRl 1902-3003 4 OIOOE-ZNR 2.37Y 2% 00-7 PO=.4W TC=- 074% 28480 1902-3003
A23CR2 1901-0040 1 DIODE-S~ITCHING 30V 50MA 2NS 00-35 9NI71 lN4148
A23CR3 1901-0040 1 DIODE-S~ITCHING 30V SOMA 2NS 00-35 9NI71 lN4\48

A23Kl 0490 -0617 4 RELAY-REED lC 250MA 28YDC 5YOC-COIL 28480 0490-0617

A23Ll 9100-2276 9 INDUCTOR RF-CH-MLD 100UH 10% 28480 9100-2276
A23L2 9100-2276 9 INDUCTOR RF-CH-MLD 100UH 10% 28480 9100-2276
A23L3 9100-2248 5 1 INDUCTOR RF-CH-~ILD 120NH 10% 28480 9100-2248
A23L4 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAND;IMP:>680 28480 9100-1788
A23L5 9100-1788 6 CORE-FERRITE CHOKE-WIDE8AND;IMP:>680 28480 9100-1788

A23L6 9100-1788 6 CORE -FERRITE 'CHOKE -WIOE8AND; IMP: >680 28480 9100-1788
A23L7 9100-1788 6 CORE -FERRITE CHOKE -I.IIDEBAND; IMP: >680 28480 9100-1788
A23L8 9l00-1788 6 CORE-FERRITE CHOKE-WIDE8AND;IMP:>680 28480 9100-1788
A23L9 9100-2265 6 1 INDUCTOR RF-CH-MLD 10UH 10% 28480 9100-2265

A2301 1854-0009 1 TRANSISTOR NPN SI PD=300NW FT=600MHZ 04713 2N709
A2302 1854-0215 1 TRANSISTOR NPN SI TO-92 PO'350MI.I 04713 2N3904
A2303 1854-0215 1 TRANSISTOR NPN SI TO-92 PO'350MI.I 047\3 2N3904

A23Rl 0757-0438 3 RESISTOR 5.11 K 1% .1251.1 F TC'0+-100 24546 CT4-1/8-TO-5111-F
A23R2 1810-0080 6 NETWORK-RES 8-SIP 500.0 OHM X 7 28480 1810-0080
A23R3 0757-0438 3 RESISTOR 5.11K I~ .125W F TC=0+-100 24546 CT4-1/8-TO-51"-F
A23R4 0757-0446 3 RESISTOR 15K 1% .125W F TC-0+-100 24546 CT4-1/S-TO-1502-F
A23R5 0698-3442 9 RESISTOR 237 1% . 125W F TC-0+-100 24546 CT4-1 18-TO-237R-F

A23R6 0757-0438 3 RESISTOR 5. 11K 1% .125W F TC=O ... -IOO 24546 CT4-1 18-TO-51"-F
A23R7 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 CT4-118 -TO -SIll -F
A23R8 2100-3351 6 RESISTOR-TRMR 500 10% C SIDE-AD] l-TRN 28480 2100-3351
A23R9 0757-0280 3 RESISTOR lK 1% _125W F TC-0+-l00 24546 CT4-l/8-TO-IOOI-F
A23RI0 0757-02S3 6 RESISTOR 2K 1% .1251.1 F TC'0+-100 24546 CT4-1/8-TO-2001-F

A23RI2 0757-0399 5 RESISTOR 82.5 1% .1251.1 F TC=0+-100 24546 CT4-1/8-TO-82R5-F
A23R13 0698-3442 9 RESISTOR 237 1% _1251.1 F TC-0+-l00 24546 CT4-\/8-TO-237R-F
A23R14 0757-0401 0 RESISTOR 100 1% _125~ F TC-0+-l00 24546 CT4-1/S-TO-101-F
A23R15 069S-3437 2 RESISTOR \33 1% .1251.1 F TC-O+-IOO 24546 CT4-1/S-TO-133R-F
A23R16 069S-3442 9 RESISTOR 237 1% .1251.1 F TC-O+-IOO 24546 CT4-1/8-TO-237R-F

A23R17 0757-0394 0 RESISTOR 51. I 1% .1251.1 F TC'O+- \00 24546 CT4-1/8-TO-51Rl-F
A23Rl8 0757-0394 0 RESISTOR 51. 1 \% .1251.1 F TC-O+-IOO 24546 CT4-1/8-TO-51Rl-F
A23RI9 2100-3352 7 RESISTOR-TRMR lK 10% C SIDE-AD] l-TRN 28480 2100-3352
A23R20 0757-0283 6 RESISTOR 2K 1% .1251.1 F TC'0"'-100 24546 CT4-1/S-TO-2001-F
A23R21 0757-0416 7 RESISTOR 511 1% .125W F TC'0"'-100 24546 CT 4-1 IS- TO-511 R-F

A23R22 0757-0276 7 RESISTOR 61.9 1% .125W F TC'0 ... -100 24546 CT4-1/8-TO-6192-F
A23R23 0757-0280 3 RESISTOR lK 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-l001-F
A23R24 0757-0276 7 RESISTOR 61.91% .1251.1 F TC'0+-100 24546 CT4-1/8-TO-6192-F
A23R26 0698-3437 2 RESISTOR 133 1% _125~ F TC=0+-100 24546 CT4-1/8-TO-133R-F
A23R26 0757-0399 5 RESISTOR 82.5 1% _1251.1 F TC'0+-100 24546 CT4-\/8-TO-S2R5-F

A23R27 0757-02S0 3 RESISTOR ,K 1% .1251.1 F TC'0"'-100 24546 CT4-1/8-TO-IOOI-F
A23R28 0757-02S0 3 RESISTOR lK 1% .1251.1 F TC'0'-100 24546 CT4-1/S-TO-l001-F
A23R29 0757-0280 3 RESISTOR lK 1% .1251.1 F TC'0"'-100 24546 CT4-1/S-TO-l00\-F
A23R30 0757-0394 0 RESISTOR 51.1 1% _125W F TC'O"'-IOO 24546 CT4-1/S-TO-51Rl-F
A23R31 0757-0394 0 RESISTOR 51 . I 1% _1251.1 F TC'O"'-IOO 24546 CT4-1/8-TO-51Rl-F

A23R32 0698-3442 9 RESISTOR 237 1% . 125W F TC'O+-IOO 24546 CT4-1/8-TO-237R-F
A23R33 0757-04\8 9 RESISTOR 619 1% .1251.1 F TC'O ... -IOO 24546 CT4-1/8-TO-619R-F
A23R34 0757-0283 6 RESISTOR 2K 1% .1251.1 F TC'O+-IOO 24546 CT4-1/8-TO-2001-F
A23R35 0757-0394 0 RESISTOR 51.1 1% .1251.1 F TC=0+-100 24546 CT4-1/8-TO-51Rl-F
A23R36 0757-0~9~ 5 RESISTOR 82.51% .1251.1 F TC=0"'-100 24546 CT4-1/8-TO-82R5-F

A23R37 0757-0399 5 RESISTOR 82.5 1% .1251.1 F TC'0 ... -100 24546 CT4-1/8-TO-82R5-F
A23R38 0698-3437 2 RESISTOR 133 1% .\25~ F TC'0+-100 24546 cT4- 118 -TO- \ 33R -F
A23R39 0698-3437 2 RESISTOR 133 1% . \25~ F TC'0+-100 24546 CT 4- 1/8- TO -133R-F
A23R40 0757-0416 7 RESISTOR 5\1 1% . l25~ F TC'O+-IOO 24546 CT4-1/8-TO-51IR-F
A23R41 0698-3435 0 RESISTOR 38.3 1% .1251.1 F TC=0~-100 28480 0698-3435

See introduction to this section for ordering information
*Indicates factory selected value
TBackdating infol'mation in Section VII
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A23R42 0757-0418 9 RESISTOR 619 1% .125\,1 F TC'O.-IOO 24546 CT4-1/8-TO-619R-F
A23R43 0757-0283 6 RESISTOR 2K 1% . 125W F TC,O'-IOO 24546 CT4-1/8-TO-2001-F
A23R44 0757-0280 3 RESISTOR lK 1% . 125W F TC,O'-Ioo 24546 CT4-1/8-TO-1001-F
A23R45 0757-0280 3 RESISTOR lK 1% .125W F TC,0+·100 24546 CT4-1/8-TO-l001-F
A23R46 0698-3430 5 1 RESISTOR 21.51% .125W F TC,0+-100 03888 PMES5-1/8-TO-21R5-F

A23R47 0698-3446 3 1 RESISTOR 383 1% .125W F TC'0+-100 24546 CT4-1/8-TO-383R-F
A23R48 0757-0416 7 RESISTOR 511 1% .125W F TC'0+-100 24546 CT4-1/8-TO-511R-F
A23R49 07S7-0283 6 RESISTOR 2K 1% .125W F TC'O+-IOO 24546 CT 4- 1/8- TO -200 1-F
A23R50 0757-0399 5 RESISTOR 82.5 1% .125W F TC'0+-100 24546 CT4-1/8-TO-82R5-F
A23R51 0757-0280 3 RESISTOR lK 1% .125W F TC=Ot-l00 24546 CT4-1/8-TO-l001-F

A23R52 0757-0401 0 RESISTOR 100 1% . 125W F TC=0+-100 24546 CT4-1 /8- TO-l 01-F
A23R53 0757-0280 3 RESISTOR IK 1% .125\,1 F TC=O+-IOO 24546 CT4-1/8-TO-IOOI-F
A23R54 0757-0280 3 RESISTOR IK 1% .125W F TC=O+-IOO 24546 CT4-1/8-TO-l001-F
A23R55 1810-0176 1 NETWORK-RES 5-SIP 4.7K OHM X 4 28480 1810-0176
A23R56 0757-0280 3 RESISTOR IK 1% .125W F TC'0+-100 24546 CT4-1/8-TO-l001-F

A23R57 0757-0407 6 RESISTOR 200 1% .125W F TC'O+-lOO 24546 CT4-1/8-TO-201-F
A23R58 0757-0416 7 RESISTOR 511 1% .125W F TC'0+-100 24546 CT4-1/8-TO-SllR-F
A23R59 0698-3437 2 RESISTOR 133 1% . 125W F TC,O+-IOO 24546 CT4-1/8-TO-133R-F
A23R60 0757-0416 7 RESISTOR 511 1% .125W F TC,Ot-l00 24546 CT4-1/8-TO-511R-F
A23R61 0698-4002 9 RESISTOR 5K 1% .125W F TC·Ot-l00 24546 CT4-1/8-TO-5001-F

A23R62 0757-0280 3 RESISTOR IK 1% . 125W F TC=0+-100 24546 CT4-1/8-TO-l00l-F
A23R63 0757-0416 7 RESISTOR 511 \% .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A23R64 0698-4002 9 RESISTOR 5K 1% .125W F TC'0+-100 24546 CT 4-1/8- TO -50'0 1-F
A23R65 0757-0280 3 RESISTOR IK 1% . 125W F TC'0+-100 24546 CT4-1/B-TO-l001-F
A23R66 0757-0416 7 RESISTOR 511 1% .125W F TC'Ot-l00 24546 CT4-1/8-TO-51IR-F

A23R67 0757-0416 7 RESISTOR 511 1% . 125W F TC'0+-100 24546 CT4-1/8-TO-511R-F
A23R68 0757-0283 6 RESISTOR 2K 1% . 125W F TC'O+-IOO 24546 CT4'1/8-TO-2001-F
A23R69 0757-1093 8 RESISTOR 3K 1% .125\,1 F TC'O--IOO 24546 CT4-1/8-TO-3001-F
A23R70 0757-0435 0 RESISTOR 3.92K 1% .125W F TC=Ot-IOO 24546 CT4-1/8-TO-3921-F

A23TP1 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A23TP2 0360-0535 0 TERMINAL-TEST POINT .330!N ABOVE 28480 0360-0535
A23TP3 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A23TP4 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A23TP5 0360-.0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535

A23TP6 0360-0535 0 TERMINAL-TEST POINT . 330 IN ABOVE 28480 0360-0535
A23TP7 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 28460 0360-0535
A23TP8 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 28480 0360-0535
A23TP9 0360-0535 0 TERMINAL-TEST POINT .330IN A80VE 28480 0360-0535
A23TPIO 0360-0535 0 TERMINAL -TEST POINT .330IN ABOVE 28480 0360 -0535

A23TPI I 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A23TPI2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
A23TP13 0360-0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535
A23TP14 0360-0535 0 TERMINAL-TEST POINT . 330IN ABOVE 28480 0360-0535
A23TP15 0360-0535 0 TERMINAL-TEST POINT . 330lN ABOVE 28480 0360-0535

A23Ul 1820-0803 2 IC GATE ECL OR - NOR TPL 04713 MC10l05P
A23U2 1820 -0493 6 IC OP AMP GP 8-DIP-P PKG 27014 LM307N
A23U3 1820 -1225 4 IC FF ECL O-M/S DUAL 04713 MC10231P
A23U4 1820-1344 8 1 IC PL LOOP 14-DIP-C PKG 04713 MC12040L
A23U5 5088-7009 4 1 VCO STARTABLE 28480 5088-7009

A23U6 1820-2000 5 1 IC FF ECL D-M/S POS-EDGE-TRIG 28480 B196D-0 I00
A23U7 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A23U8 1820-1225 4 IC FF ECl D-M/S DUAL 04713 MCI0231P
A23U9 1820-\225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
A23Ul0 1820-1225 4 IC FF ECL D-I1/S DUAL 04713 MC10231P

A23Ul1 1820-1146 8 IC 8FR CMOS NON-INV HEX 3L585 CD4050BE
A23U12 1820 -1632 7 2 IC CNTR ECL BIN ASYNCHRO POS-EDGE-TRIG 04713 MC10178P
A23U13 1820-1721 5 1 IC RGTR CMOS 8-BIT 04713 nC-14549BCP
A23U14 1B26-0 188 8 D/A 8-BIT 16-CERDIP 8PLR 04713 MC1408L-8
A23U15 1826-0065 0 1 IC COMPARATOR PRCN 8-DIP-P PKG 27014 lM311N

A23UI6 1826-0207 2 1 IC OP AMP W8 8- DIp· P PKG 01295 lM318P
A23U17 1820-1146 8 IC BFR CMOS NON-INV HEX 3LS85 CD40508E
A23UI8 1820-0471 0 1 IC INV TTL HEX l-INP 01295 SN7406N
A23U19 1820- I632 7 IC CNTR ECL BIN ASYNCHRO POS-EDGE-TRIG 04713 MC10178P

See introduction to this section for ordering information
"Indicates factory selected value'
tBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

(

Reference HP Part C Qty Description Mfr Mfr Part Number
Designation Number D Code

A23XU5 1200-0475 0 32 CONNECTOR-SGl CONT SKT .017-IN-8SC-SZ 28480 1200-0475
A23XU6 1200-0475 0 CONNECTOR-SGl CONT SKT .017-IN-BSC-SZ 28480 1200-0475

0403-0189 2 EXTR-PC 80 BlK POlYC .062-IN-8D-THKNS 28480 0403-0189
1480 -0116 8 PIN-GRV .062- IN-OIA .25- IN-lG S'rl 28480 1480-0116
2190-0124 4 1 WA5HER-lK INTl T NO. 10 .195-IN-ID 28480 2190-0124
2950-0078 9 1 NUT-HEX-OBl-CHAM 10-32-THO .067-IN-THK 28480 2950-0078

A24 05370-60124 8 1 200 MHZ MULTIPLIER SERIES 2217 28480 05370-60124

A24C\ 0140-0209 9 4 CAPACITOR-FXO 5PF +-10% 500VDC MICA 72136 DM15C050K0500IJV1 CR
A24C2 0121-0036 0 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 DV'IPRI8A
A24C3 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 'OOVOC CER 28480 0\60-3878
A24C4 0160-2055 9 CAPACITOR-FXO .01UF +80-20% 100VOC CER 28480 0\ 60 -2055
A24C5 0160-2055 9 CAPACITOR-FXO .01UF +80-20% 100VOC CER 28480 0160-2055

A24C6 0121-0036 0 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 DVl \PRI 8A
A24C7 0160-2238 0 CAPACITOR-FXO 1.5PF +-.25PF 500VOC CER 28480 0160-2238
A24C8 0160-2247 1 2 CAPACITOR-FXO 3.9PF +-.25PF 500VOC CER 28480 0160-2247
A24C9 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VDC CER 26480 0160-3878
A24CIO 012\ -0036 0 CAPACITOR-V TRMR-CER 5.5-16PF 350V 73699 DV1 1PRI 8A

A24Cll 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VOC CER 28460 0160-2055
A24C12 0121-0036 0 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 DVlI PRI 8A
A24C15 0160-2238 0 CAPACITOR-FXD 1.5PF +-.25PF 500VOC CER 28460 0160-2238
A24C16 0160-2247 I CAPACITOR-FXO 3.SPF +-.25PF 500VDC CER 28480 0160-2247
A24C17 0180-0491 5 CAPACITOR-FXO 10UF+-20% 25VOC TA 28460 0180-0491

A24C16 0121-0036 0 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 OV11PR18A
A24C19 0160-2055 9 CAPACITOR-fXO .01UF +80-20% 100VOC CER 28480 0160-2055
A24C20 0121-0036 0 CAPACITOR-V TRMR-CER 5.5-18PF 350V 73899 OV11PRI8A
A24C21 0140-0209 9 CAPACITOR-FXO 5PF +-10% 500VDC MICA 72136 DM15C050K0500WV1CR
A24C22 0121-0165 6 7 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73899 OV11PR258

A24C23 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 28460 0160-3676
A24C24 0160-2055 9 CAPACITOR-FXO ,OIUF +80-20% 100VOC CER 28480 0160-2055
A24C26 0140-0201 1 2 CAPACITOR-FXO 12PF +-5% 500VDC MICA 72136 OM 15C 120J0500IJV1 CR
A24C27 0140-0209 9 CAPACITOR -FXO 5PF +- 10% 500VDC MICA 72136 OM 15C050K0500 IJVl CR
A24C26 012' -0165 6 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73699 OV11PR25B

A24C29 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC CER 26480 0160-3878
A24C30 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 0160-3878
A24C31 0140-0201 1 CAPACITOR-FXO 12PF +-5% 500VDC MICA 72136 OM15C120J0500IJVICR
A24C32 0140-0209 9 CAPACITOR-FXD 5PF +-10% 500VOC MICA 72136 OM 15C050K0500WV 1CR
A24C33 0121-0165 6 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73899 DV11PR258

A24C34 0160-2055 9 CAPACITOR-FXD .0IUF +80-20% 100VOC CER 26480 0160-2055
A24C35 0180-0491 5 CAPACITOR-FXO 10UF+-20% 25VDC TA 26480 0180-0491
A24C36 0140-0145 2 CAPACITOR-fXD 22PF +-5% 500VOC MICA 72136 DM15C220J0500WV1 CR
A24C37 0150-0059 8 2 CAPACITOR-fXO 3.3PF +-.25PF 500VOC CER 26460 0150-0059
A24C38 0\60-2055 9 CAPACITOR-FXD .01UF +80-20% 100VOC CER 28480 0160-2055

A24C39 0180-0491 5 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
A24C40 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VOC cER 28460 0160-3878
A24C41 0160-3878 6 CAPACITOR-FXO 1000PF +-20% 100VDC CER 26480 0160 -3878
A24C42 0150-0059 8 CAPACITOR-FXO 3.3PF +-.25PF 500VOC CER 26460 0150 -0059
A24C43 0160-2055 9 CAPACIToR-FXO .0IUF +80-20% 100VOC CER 26480 0160-2055
A24C43 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VOC CER 26480 0160-3879

A24C44 0160-2055 9 CAPACITOR-FXO .0IUF +80 -20% 100VOC CER 26480 0160-2055
A24C44 0160-3679 7 CAPACITOR-FXO .01UF +-20% 100VOC CER 26480 0160-3879
A24C45 0160-2055 9 CAPACITOR-FXO .0IUF +80 -20% 100VOC CER 26480 0160-2055
A24C45 0160-3879 7 CAPACITOR-FXO .0IUF +-20% 100VDC CER 26480 0160-3879
A24C46 0121-0165 6 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73699 OV11PR258

A24C47 0140-0145 2 CAPACITOR-FXO 22PF +-5% SOOVOC MICA 72136 DM15C220J0500WV1CR
A24C48 0160-2236 0 CAPACITOR-FXO I. 5PF +-. 2SPF 500VDC CER 28480 0160-2236
A24C49 0160-2238 0 CAPACITOR-FXO 1.5PF +-.25PF 500VDC CER 26480 0160-2238
A24C50 0160-3878 6 CAPACITOR-FXO'1000PF +-20% 100VOC CER 28480 0160-3876
A24C51 0121-0165 6 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73899 DV11PR258

A24C52 0121-0165 6 CAPACITOR-V TRMR-CER 7-25PF 350V PC-MTG 73899 DV11PR258
A24C53 0140-0145 2 CAPACITOR-FXD 22PF +-5% 500VDC MICA 72136 OM 15C220J0500WVl CR
A24C54 0121-0165 6 CAPACITOR-V TRMR·cER 7-25PF 350V PC-MTG 73899 OV11PR258
A24C55 0140-0145 2 CAPAClTOR-FXO 22PF +-5% 500VDC MICA 72136 OM 15C220J0500IJV 1CR
A24C56 0\60-3046 0 CAPACITOR-FXD 250PF +-1% 100VOC MICA 28480 0160-3046

See introduction to this section for ordering informalion
*Indicates factol'y selected value
-tBackdating information in Section VII
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Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A24CRI 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS 00-35 91'1171 11'14148
A24CR2 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS 00-35 91'1171 11'14148

A24Ll 05370-60127 1 6 CABLE AY 05370 28480 05370 -60 127
A24L2 05370-60\27 1 CABLE AY 05370 28480 05370-60127
A24l3 05370-60\27 1 CABLE AY 05370 28480 05370-60127
A24L4 05370-60127 1 CABLE AY 05370 28480 05370-60127
A24l5 05370-60127 1 CABLE AY 05370 28480 05370-60127

A24l6 05370-60127 1 CABLE AY 05370 28480 05370-60127
A24l7 9140-0095 0 6 INDUCTOR 270NH lOX .1550-INX.375LG-IN 29480 9140-0095
A24L9 9100 -1799 6 CORE-FERRITE CHOKE-WIOE8AND;IMP:>680 28480 9100-1789
A24L9 9140-0095 0 INDUCTOR 270NH 10% .1550-INX.375LG-IN 29480 9140-0095
A24l10 9100-1788 6 CORE-FERRITE CHOKE-WIOE8AND;IMP;>S90 28490 9100-1798

A24l1 1 9100 -1788 6 CORE-FERRITE CHOKE-WIOE8AND;IMP;>S90 29490 9100-1798
A24L12 9140-0095 0 INDUCTOR 270NH lOr. .1550-INX.375LG-IN 29480 9140 -0095
A24L13 9140-0095 0 INDUCTOR 270NH 10% .1550-INX.375LG-IN 29480 9140-0095
A24L14 9140-0095 0 INDUCTOR 270NH lOr. .155D-INX.375LG-IN 29490 9140-0095
A24l15 9140-0095 0 INDUCTOR 270NH 10% .1550-INX.375LG-IN 29490 9140-0095

A24l16 9100 -0348 2 INDUCTOR RF-CH-MLO IUH 1% 29490 9100-0349

AZ4Ql 1854-0092 2 8 TRANSISTOR NPN SI PO-200MW FT-SOOMHZ Z9490 1954-0092
AZ402 1854-0092 2 TRANSISTOR NPN SI PO-200MW FT-600MHZ 29490 1954-0092
A2403 1854-0092 2 TRANSISTOR NPN SI PO-200MW FT-600MHZ 29480 1854-0092
AZ4Q4 1854-0092 2 TRANSISTOR NPN SI PO-200MW FT-600MHZ 29480 1854-0092
A24Q5 1854-0092 2 TRANSISTOR NPN SI PO-200MW FT-600MHZ 29490 1854-0092

A24Q6 \854-0092 2 TRANSISTOR NPN SI PO-200MW FT-600MHZ 28480 1854-0092
A24Q7 1854-0092 2 TRANSISTOR NPN SI PO'200MW FT-600MHZ 28480 1854-0092
A2408 1854-0092 2 TRANSISTOR NPN 51 PO'200MW FT'600MHZ 28480 1854-0092

A24Rl 0757-0269 8 9 RESISTOR 270 1% .125W F TC'0+-100 24546 CT4-1/8-TO-271-F
A24R2 0757-0401 0 RESISTOR 100 1% .125W F TC'O+-IOO 24546 CT4-1/8-TO-IOI-F
A24R3 0757-0269 8 RESISTOR 270 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-271-F
A24R4 0757-0394 0 RESISTOR 51. 1 lr. .125W F TC,O+-lOO 24546 CT4-1/8-TO-5IRI-F
A24R5 0757-0269 8 RESISTOR 270 1% . 125W F TC-O+-IOO 24548 CT4-1/8-TO-271-F

A24R6 0757-0269 8 RESISTOR 270 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-271-F
A24R7 0757-0269 S RESISTOR 270 lY- · 125W F TC-0+-l00 24546 CT4-1/S-TO-271-F
A24R8 0757-0269 8 RESISTOR 270 IX .125W F TC-0+-100 24546 CT4-I/S-TO-271-F
A24R9 0757-0405 4 RESISTOR 162 1% · 125W F TC-0+-l00 24546 CT4-1/8-TO-162R-F
A24Rl0 0757-0269 8 RESIS TOR 270 1% · 125W F TC'0+-100 24546 CT4-1/8-TO-271-F

A24Rl1 0757-0433 8 I RESISTOR 3.32K 1% .125W F TC-0+-100 24546 CT4-1/S-TO-3321-F
A24R12 0757-0269 8 RESISTOR 270 1% . 125W F TC-0+-100 24546 CT4-I/S-TO-27\-F
A24R13 0757-0444 1 RESISTOR 12.1K 1% .125W F TC-0+-10O 24546 CT4-1/8-TO-1212-F
A24R14 0757-0414 5 1 RESISTOR 432 1% .125W F TC'0+-100 24546 CT4-1/8- TO-432R-F
A24R15 0757-0269 9 RESISTOR 270 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-271-F

A24R16 0757-0401 0 RESISTOR 100 1% .125W F TC'0+-100 24546 CT4-1/9- TO- 101-F
AZ4R17 0757-0441 8 3 RESISTOR 9.25K 1% .125W F TC-0+-l00 24546 CT4-1/9-TO-8251-F
A24R1S 0757-0441 S RESISTOR S.25K 1% .125W F TC=0+-100 24546 CT4-I/S-TO-82S1-F
AZ4R19 0757-0442 9 RESISTOR 10K 1%·.125W F TC'0+-100 24546 CT4-1/8-TO-100Z-F
A24R20 0757-0346 2 RESISTOR 10 1% .125W F TC-0+-l00 28480 0757-0346

A24R21 0757-0415 6 \ RESISTOR 475 1% .125W F fC-0+-l00 24546 CT4-1/8-TO-475R-F
A24R22 0698-4002 9 RESISTOR 5K 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-5001-F
AZ4R23 0757-0442 9 RESISTOR 10K 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-l002-F
A24R24 0757-0439 4 RESISTOR 6.81K 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-6811-F
A24R25 0757-0444 1 RESISTOR 12.1K 1% .125W F TC-0+-l00 24546 CT4-1/8-TO-1212-F

A24R26 0757-1093 S RESISTOR 3K 1% .12SW F TC-0+-l00 24546 CT4-1/8-TO-3001-F
A24R27 0757-0441 8 RESISTOR 8.25K 1% .125W F TC'0+'100 24546 CT4-1/8-TO-8251-F
A24R28 0757-0199 3 Z RESISTOR 21. SK 1% .125W F TC'0+-100 24546 CT4-1/8-TO-2152-F
A24R29 0757-0440 7 RESISTOR 7.5K 1% .12SW F TC'O.-IOO 24546 CT4-I/S-TO-7S01-F
A24R30 0757-0440 7 RESISTOR 7.5K 1% .125W F TC-O+-IOO 24546 CT4-1/8-TO-7501-F

A24R31 0757-0199 3 RESISTOR 21.5K 1% .125W F TC'0+-100 24546 CT4-1/S-TO-2152-F
A24R32 0757-0430 5 RESISTOR 2.21K 1% .125W F TC=O+-IOO 24546 CT4-1/S-TO-221'-F
A24R33 0757·0442 9 RESISTOR 10K 1% . 125W F TC:O·-IOO 24546 CT4-1/8-TO-l002-F
A24R34 0757·0442 9 RE5ISTOR 10K 1% . 125W F TC'O+-IOO 24546 CT4-1/S-TO-l002-F
A24R35 0757·0430 5 RESISTOR 2.21K 1% .12SW F Te-O'-l00 24546 CT4-1/8-TO-2211-F

A24R36 0757-0442 9 RESISTOR 10K 1% · 12SW F TC-O+-IOO 24546 CT4-1/9-TO-1002-F
A24R37 0757-0442 9 RESISTOR 10K 1% · 125W F TC-O+-IOO 24546 CT4-1/8-TO-1002-F
A24R38 0757-0442 9 RESISTOR 10K IX · 125W F TC-O+-IOO 24546 CT4-1/8-TO-l002-F
A24R39 0757-0442 9 RESISTOR 10K IX .125W F TC:O+-IOO 24546 CT4-1/9-TO-1002-F
A24R40 0757-0442 9 RESISTOR 10K IX .125W F TC-0+-l00 24546 CT4-1/S-TO-1002-F

See introduction to this section for ordering information
*Indicates factory selected value
"tBackdating information in Section VII

6-30

(



Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A24R41 0757-0442 9 RESISTOR 10K IX . 1251J F TC:0+-l00 24546 CT4-1/8-TO-l002-F
A24R42 0757-0442 9 RESISTOR 10K IX . 1251J F TC:0+-l00 24546 C14-1/8-10-1002-F
A24R43 0757-0442 9 RESIS10R 10K IX . 1251J F TC=0+-100 24546 CT4-1/8-TO-l002-F
A24R44 0757-0401 0 RESISTOR 100 1% .1251J F TC:0+-l00 24546 CT4-1/8-TO-l01-F
A24R45 0757-0346 2 RESISTOR 10 1% . 1251J F 1C:0+-100 28480 0757-0340

A24R46 0757-0346 2 RESISTOR 10 1% .125W F 1C:0+-l00 28480 0757-0340
A24R72 0757-0346 2 RESISTOR 10 1% .1251.1 F TC=O+-IOO 28480 0757-0346
A24R73 0757-0346 2 RESISTOR 10 1% .1251.1 F TC=0+-100 28480 0757-0346

A24TPI 0360-1662 0 TERMINAL -STUD 5GL - TUR PRESS-MTG 28480 0360-1682
A24TP2 0360-1682 0 TERMINAL -STUD 5GL - TUR PRESS-MTG 28480 0360-1682
A24TP3 0360 -1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
A24TP4 0360 -1682 0 TERMINAL-STUD SGLcTUR PRESS-MTG 28480 0360-1682
A24TP5 0360 -1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682

A24Ul 1820-0920 4 1 IC RCVR ECL LINE RCVR QUAD 2- INP 04713 MC1692L
A24U2 1820-1224 3 IC RCVR ECL LINE RCVR TPL 2-INP 04713 t\Cl0216P
A24U3 1826-0138 8 I IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM339N

A24Wl .8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD OIA 28480 8159-0005
A24W2 8159-0005 0 RESISTOR-ZERO OHt\S 22 AWG LEAD OIA 28480 8159-0005

0403-0189 2 EXTR-PC BD BLK POLYC .062- IN-BO- THKNS 28480 0403-0189
1460-0116 8 PIN-GRV .062- IN-DIA .25- IN-LG STL 28480 1480-0116

A25 05359-60025 3 1 DISPLAY & KEYBOARD SERIES 1848 28480 05359-60025

A250S1 1990 -0540 3 11 DISPLAY-NUt\-SEC I-CHAR .43-H 28480 5082-7650
A250S2 1990-0540 3 DISPLAY - NUM - SEG I-CHAR .43-H 28480 5082-7650
A25053 1990-0540 3 OISPLAY-NUM-SEG l-CHAR .43-H 28480 5082-7650
A250S4 1990-0540 3 OISPLAY-NUt\-SEC I-CHAR .43-H 28480 5082-7650
A250S5 ~ 990-0540 3 OISPLAY-NUM-5EC I-CHAR .43-H 28480 5082-7650

A250S6 1990-0540 3 OISPLAY-NUM-SEC I-CHAR .43-H 28480 5082-7650
A25057 1990-0540 3 OI5PLAY -NUM-SEG I-CHAR .43-H 28480 5082-7650
A250S8 1990-0540 3 OISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650
A250S9 1990-0540 3 DISPLAY -NUM -SEG I-CHAR .43-H 28480 5082-7650
A250510 1990-0540 3 OISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650

A250S11 1990-0540 3 OISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650
A250S12 1990-0533 4 30 LEO-LAMP LUM-I1H'15MCD IF'20MA-MAX 28480 HLMP-3316
A250513 1990-0533 4 LEO-LAMP LUM-INT'15MCD IF'20MA-MAX 28480 HLMP-3316
A250514 1990-0533 4 LEO-LAMP LUM-INT'15t\CO IF:20MA-MAX 28480 HLMP-3316
A250515 1990-0533 4 LEO-LAMP LUM-INT: 15MCO IF:20t\A-MAX 28480 HLMP-3316

A250S16 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF'2011A-MAX 28480 HLMP-3316
A250517 1990-0533 4 LED-LAt\P LUM- INT' 15MCO IF'20t\A-t\AX 28480 HLMP-3316
A250518 1990 -0533 4 LED-LAt\P LUM-INT, I SMCO IF'20MA-MAX 28480 HLl1P-3316
A250519 1990-0533 4 LED-LAMP LUM-INT'lSMCO IF'20t\A-MAX 28480 HLMP-3316
A250520 1990-0533 4 LEO-LAMP LUM-INT:15MCO IF'20MA-MAX 28480 HLMP-3316

A250521 1990-0533 4 LEO-LAMP LUt\-INT,ISMCD IF=20MA-MAX 28480 HLMP-3316
A250522 1990-0533 4 LED-LAMP LUM-INT,ISMCD IF'20MA-MAX 28480 HLMP-3316
A250S23 1990-0533 4 LED-LAMP LUM-INT,15MCD IF =20MA -MAX 28460 HLMP-3316
A250524 1990-0533 4 LEO-LAMP LUM-INT,lSMCD IF'20MA-MAX 28480 HLMP-3316
A250525 1990-0533 4 LEO-LAMP LUM-INT,ISMCO IF=20MA-MAX 28480 HLMP'3316

A250S26 1990-0533 4 LEO-LAMP LUM-INT=15MCO IF'20MA-MAX 28480 HLMP-3316
A250S27 1990-0533 4 LED-LAMP LUM-INT=15MCO IF=20MA'MAX 28480 HLMP-3318
A250S28 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF=20MA-MAX 28480 HLMP-3318
A250S29 1990-0533 4 LEO-LAMP LUM-INT=15t\CO IF'20MA-t\AX 28480 HLMP-3318
A250530 1990-0533 4 LEO-LAMP LUM-INT=15t\CD IF=20MA-MAX 28480 HLMP-3316

A250S31 1990-0533 4 LED-LAMP LUM- INT =15t\CO IF =20MA-11AX 28480 HLMP-3316
A250532 1990-0533 4 LEO-LAMP LUM-INT=15MCD IF'20MA-MAX 28480 HLMP-3316
A250533 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF'20MA-MAX 28480 HLMP-3316
A250534 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF'20MA-MAX 28480 HLMP-3316
A250S35 1990-0533 4 LEO-LAMP LUM-INT=15MCO IF'20MA-MAX 28480 HLMP-3316

A250S36 1990-0533 4 LED-LAMP LUM-INT'15MCO IF=20MA-MAX 28480 HLMP-3316
A250S37 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF'2011A-MAX 28480 HLMP-3316
A250S38 1990 -0533 4 LEO-LAMP LUM-INT'15MCO IF'20MA-MAX 28480 HLt\P-3316
A250539 1990-0533 4 LEO-LAMP LUM-INT'15MCO IF'20MA-MAX 28480 HLMP-3316
A250540 1990-0533 4 LED-LAMP LUM-INT=15MCO IF=20MA-MAX 28480 HLMP-3316

See introduction to this section for ordering information
*Indicates factory selected value
-tBackdating information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A25DS41 1990-0533 4 LED-LAMP LUM-INT'15MCD IF'20MA-MAX 28480 HLMP-3316
A250542 \990-0487 7 2 LEO-LAMP LUM-INT,2MCD BVR'5V 28480 HLMP-14O I
A250543 1990-0487 7 LED-LAMP LUM-INT'2MCD BVR'5V 28480 HLMP-140 I
A250S44 1990-0670 0 9 LED-LAMP LUM-INT'lMCD IF'20MA-MAX BVR'5V 28480 1S90 ·0670
A25OS45 1990-0670 0 LEO-LAMP LUM-INT,'MCO IF'20MA-MAX BVR'5V 28480 1990 -0670

A250S46 1990-0670 0 LEO-LAMP LUM-INT'lMCO IF=20NA-MAX BVR'$V 28480 1990-0670
A250S47 1990-0670 0 LED-LAMP LUM-INT=1MCO IF=20MA-MAX BVR,SV 28480 1990'0670
A250S48 1980-0670 0 LED-LAMP LUM-INT=1MCO IF'20MA-MAX BVR,SV 28480 1990-0670
A250S49 1SSO -0670 0 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR'5V 28480 1990-0670
A250S50 1990 -0670 0 LED-LAMP LUM- INT =IMCD IF'20MA-M4X BVR,SV 28480 1990 ·0670

4250S51 1990-0670 0 LEO-LAMP LUM-INT=IMCO IF=20MA-MAX BVR=SV 28480 1990-0670
A250S52 1990-0670 0 LEO-LAMP LUM-INT=\MCO IF=20MA-MAX BVR=SV 28480 1990-0670
A250S53 \990-0486 6 1 LEO-LAMP LUM-INT'2MCO IF'25M4-M4X BVR=SV 28480 HLMP,-1301

A2SHl 0624-0270 0 2 SCREW-TPG 2-32 .25-IN-LG PAN-HO-SLT 00000 ORDER BY DESCRIPTION
425H2 0624-0270 0 SCREW-TPG 2-32 .25-IN-LG P4N-HO-SLT 00000 ORDER BY DESCRIPTION
A2SH3 2190-0014 1 2 WASHER-LK INTL T NO. 2 .089-IN-ID 78189 1902-00-00-2580
A2SH4 2190-0014 I WASHER-LK INTL T NO. 2 .089-IN-IO 78189 1902-00-00-2580
A2SH5 3050-0367 2 2 WASHER-FL MTLC NO.3 .105-IN-IO 28480 3050-0367

A25H6 3050-0367 2 WASHER-FL MTLC NO. 3 .10S-IN-IO 28480 3050-0367

A25Jl 1200-0519 3 SOCKET-IC 16-CONT OIP-SLOR 28480 1200-0519
A2512 1200-0519 3 SOCKET-IC 16-CONT OIP-SLOR 28480 1200-0519
425J3 1200-0519 3 SOCKET-IC 16-CONT OIP-SLOR 28480 1200-0519

A25MP3 05328-40003 8 2 SPACER-LED LONG 28480 05328-40003
A25MP4 05328-40003 8 SPACER-LEO LONG 28480 05328-40003

A25XOSl 1200-0474 9 11 SOCKET-IC 14-CONT DIP -SLOR 28480 1200-0474
A25XOS2 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A25XOS3 1200-0474 9 SOCKET-IC 14-CONT DIP-SlDR 28480 1200-0474
A25XOS4 1200-0474 9 SOCKET-IC 14-CONT DIP-SlDR 28480 1200-0474
A25XOS5 1200-0474 9 SOCKET -IC 14-CONT DIP-SLDR 28480 1200-0474

A25XOS6 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A25XOS7 1200-0474 9 SOCKET-IC l4-CONT DIP-SLOR 28480 \200-0474
A25XOS8 1200-0474 9 SOCKET-IC 14-CONT DIP-SLOR 28490 1200-0474
A25XOS9 1200-0474 9 SOCKET-IC 14-CONT OIP-SLOR 28480 1200-0474
A25XOS10 1200-0474 9 SOCKET-IC 14-CONT DIP-SLOR 28480 1200-0474

A25XOS11 1200-0474 9 SOCKET-IC 14-CONT OIP-SLDR 28480 1200-0474

05341-20037 3 1 BLOCK-ANNUN 28480 05341-20037
05341 -40001 3 1 BLOCK - ANNUN 28480 05341-40001
05370 -40001 8 1 BLOCK-ANNUN 28480 05370-40001

1\26 05359-60026 4 I FRONT PANEL CONTROLS SERIES 1808 28480 05359-60026

A26A2 10811-60003 7 I BO 4Y-EDGE CONN 28480 10811-60003

A26C\ 0\21-0511 6 1 CAPACITOR-V TRMR-AIR 1-30PF 250V PNL-MTG 28480 0121-0511

A26Fl 2110-0617 2 1 FUSE-THERMAL 108 OEG C 28480 2110-0617

A26Jl 1200-0519 3 SOCKET-IC l8-CONT OIP-SLDR 28480 1200-0519
A2612 1200-0519 3 SOCKET-IC 16-CONT OIP-SLOR 28480 1200-0519

A26MPl 10811-60106 1 1 OVEN-AY 28480 10811-60106
A26MP2 10811-20202 4 1 OVEN COVER-UPPER 28480 10811-20202
A26MP3 10811 -20203 5 1 OVEN COVER-LOWER 28480 10811-20203
A26MP4 10811 -20208 8 1 HOUSING FOAMED A 28480 10811-20206
A26MP5 10811-2021 \ 5 1 CDV-80T. 28480 10811-20211

A26MP8 10811-40001 3 I FOAM COOKIE-TOP 28480 10811-40001

A2607 1654-0701 0 2 TRANSISTOR NPN 51 OARL TO-220AB PO~70W 04713 MJE2\ 00
A2608 1654-0701 0 TRANSISTOR NPN SI DARL TO-220AB PD'70W 04713 MJE2100

A26R1 2100-2492 4 1 RESISTOR-VAR CONTROL CCP 5K 20% LIN 28460 2100-2492
A26R2 2100-2661 9 2 RESISTOR-VAR CONTROL CCP \K 20% LIN 28480 2100-2661
A26R3 2100-2661 9 RESI5TOR-VAR CONTROL CCP \K 20% LIN 28480 2100-2661
426R20* 0698-7239 0 \ RESISTOR 1. 33K 17: .05W F TC'0+-100 24546 C3- 1/8- TO -1331 -F
A26R20* 8159-0005 a 3 RESISTOR-ZERO OHMS 22 AWG LEAD OIA 28480 8159-0005

See introduction to this section for ordering information
"'Indicates factory selected value
tBackdating information in Sectioll VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A26S1 310 1-2220 9 5 SWITCH-SL OPO' MIN1R .SA 125VAC/DC PC 28480 3101-2220
A26S2 3101-2220 9 SWITCH-SL OPD. MINTR .SA 125VAC/DC PC 28480 3101-2220
A26S3 3101-2220 9 SWITCH-SL OPOl MINTR .SA 125VAC/DC PC 28480 3101 -2220
A26S4 3101-2220 9 SWITCH-SL OPOl MINTR .5A 125VAC/DC PC 28480 3101-2220
A26S5 3101-2220 9 SWITCH-SL OPOl MINTR .5A 125vAC/DC PC 28480 3101-2220

A26Yl 5080-0094 7 1 SC XTAL·'ESTtD 28480 5080-0094

0340-0864 6 2 INSULATOR-XSTR THRM-CNDCT 28480 034ll-0864
0520-0164 1 8 SCREW-MAC~ 2-56 .25-IN-LG 82 DEG 00000 ORDER BY DESCRIPTION
108\1-40002 4 1 FOAM COOKIE-IN 28480 10811·4ll002
2200-0103 2 2 SCREW-MAC~ 4-4ll .Z5-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
2200-0597 8 5 SCREW -MAC~ 4- 4ll . 188-IN -LG '28480 2200-0597

2260-0009 3 \ NUT -~EX-W/LKWR 4-40- T~D .094-IN- THK 00000 ORDER BY DESCRIPTION
3050-0229 5 2 WAS~ER-FL MTLC NO.4. l25-IN-ID 28480 3050-0229
3050-1021 7 2 WAS~ER-S~LDR NO.4 .116-IN-ID .215-IN-OD 28480 3050-1021
10811-68\15 8 \ OSC AY-ZPCL60115 28480 10811-68115

See introduction to this section for ordering information
"'Indicates factory selected value
tBackdaling information in Section VII
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Model 5359A
Replaceable Parts

Table 6-2. Replaceable PJrts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

CHASSIS AND MISC PARTS

A1I1 1251-0493 9 1 CONNECTOR-PC EDGE c-CONT/ROW 2-ROWS 29480 12S1-0493

A1R1 0757-0435 0 2 RESISTOR 3.92K 1% .125W F TC-0.-l00 24546 CT4-1/9-TO-3921-F
A1R2 0757-0293 6 2 RESISTOR 2K 1% . 125W F TC-0.-l00 24546 CT4-1/9-TO-2001-F
A1R3 0757-0283 6 RESISTOR 2K 1% . 125W F TC-0.-l00 24546 CT4-1/9-TO-2001-F
A1R4 0757-0435 0 RESISTOR 3.92K 1% .125W F TC-O.-IOO 24546 CT4-1/8-TO-3921-F

A5SWI 310' -1973 7 1 SWITCH-SL 7-1A OIP-SLIOE-ASSY . IA SOVOC 28480 3101-1973

A6NPI 5000-9043 6 3 PIN EXTRACTOR 28480 5000-9043
A6MP2 5000-9043 6 PIN EXTRACTOR 28480 5000-9043
A6MP3 5000-9043 6 PIN EXTRACTOR 28480 5000-9043
A6NP4 5040-6843 2 3 EXTRACTOR 8LK 28480 5040 -6843
A6MP5 5040·6843 2 EXTRACTOR 8LK 28480 5040-6843

A6MP6 5040-6843 2 EXTRACTOR BLK 28480 5040-6843

A9C21 0160-3879 7 1 CAPACITOR-FXD '-OIUF .-20% 100VOC CER 28480 0160-3879

A9MPI 0403-0189 2 22 EXTR'PC BO BLK POLYC .062-IN-80-THKNS 28480 0403-0189
A9MP2 0403-0189 2 EXTR'PC BD BLK POLYC .062-IN-BO-THKNS 28480 0403-0189
A9MP3 1480-0116 8 24 PIN-GRV .062-IN-OIA .25-IN-lG STl 28480 1480-0116
A9MP4 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STl 28480 1480-0116

A9S1 3101-1989 5 1 SWITCH-SL 10-1A OIP-SLIOE-ASSY .1A 50VOC 28480 3101 -1989

A9U3 1818-1785 6 I IC NMOS 65536 164K) EPROM 450-NS 3-S 04713 MCN68764C
A9U5 \818-0135 8 3 IC NMOS 1024 11K) STAT RAM 360-NS 3-S 04713 MCM68A10L
A9U8 1818-0135 8 IC NMOS 1024 {\K) STAT RAM 360-NS 3-S 04713 MCM69A10L
A9U1D 1818-0135 8 IC NMOS 1024 (lK) STAT RAM 360-NS 3-S 04713 MCM68Al0L
A9U18 1820-2137 9 1 IC MICPROC NNOS 8-BIT 047\3 MC68AOOP

AIIMPI 0403-0189 2 EXTR-PC BO 8LK POlYC .062-IN-BO-THKNS 28480 0403-0189
AIIMP2 0403-0189 2 EXTR-PC BO 8LK POLYC .062-IN-BO-THKNS 28480 0403-0189
Al1MP3 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116
AI H\P4 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116
AllMP5 1400-0249 0 1 CABLE TIE .062-.625-0IA .091-WO NYl 28480 1400-0249

A150S1 1990-0620 0 4 LED-LAMP LUM-INT-INCO IF-20MA-MAX BVR-SV 28480 5082-4584, BENT LEADS
A150S2 1990-0620 0 LED-LAMP LUM-INT-IMCO IF-2011A-MAX BVR-SV 28480 5082-4584, BENT LEADS
Al50S3 1990·0620 0 lED-LAMP LUM-INT-INCO IF-20MA-MAX BVR-5V 28480 5082-4584, BENT LEADS
A150S4 1990-0620 0 LEO-LAMP LUM- INT -I MCO IF -20MA-MAX BVR-SV 28480 5082-4584, BENT LEADS

A15NPI 0403-0189 2 EXTR-PC 80 8LK POLYC .062-IN-80-THKNS 28480 0403-0199
A15NP2 0403-0189 2 EXTR-PC 80 BLK POLYC .062-IN-BO-THKNS 28480 0403-0189
A15NP3 \480-0116 8 PIN-GRV .062-IN-OIA .2S-IN-LG STL 28480 1480-0116
A15NP4 1480 -0 1\6 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

AI6NPI 0403-0189 2 EXIR-PC BO 8LK POLYC .062-IN-BO-THKNS 28480 0403-0189
AI6MP2 0403-0189 2 EXTR-PC BO BlK POlYC .062-IN-BO-THKNS 28480 0403-0189
AI6MP3 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG SlL 28480 1480-0116
AI6MP4 1480-01 \6 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116

Al6S1 3101-1841 8 1 SWITCH-SL 4-IA OIP-SLIOE-ASSY .1A SOVDC 28480 3101-184\

A17MP5 0403-0189 2 EXTR-PC Bo BLK POLYC .062-IN-80-THKNS 28480 0403-0189
A17MP6 0403-0189 2 EXTR-PC Bo BLK POLYC-.062-IN-80-THKNS 28480 0403-0189
A17MP7 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116
A17MP8 1480·0116 8 PIN-GRV .062-IN-OIA .2S-IN-LG STl 28480 1480-0116

A18MPIS 0403-0189 2 EXTR-PC BO BLK POLYC .062-IN-80-THKNS 28480 0403-0189
A18MPI6 0403-0189 2 EXTR -PC 80 BLK POLYC .062-IN-80-THKNS 28480 0403-0189
A18MPI7 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116
A18MPI8 1480-0116 8 PIN-CRY .062-IN-OIA .2S-IN-LG STL 28480 1480-0116

AlaSl 3101-1213 a 2 SWITCH-TGl SUBMIN OPST .SA 120VAC PC 28480 3101-1213
AI8S2 3101-1213 8 SWITCH-TGL SUBMIN OPST .5A 120VAC PC 28480 310! -1213

AI8U3 5098-7013 0 1 OUTPUT AMPLIFlER 28480 5088-7013

See introduction to this section for ordering information
"'Indicates factory selected value
tBackdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Model 5359A
Replaceable Parts

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A190l I 05359-80001 7 1 DELAY LINE-A Z 28480 05359-80001

A19MP3 0403-0189 2 EXTR-PC 80 eLK POlYC · 062-IN-BO- THKNS 28480 0403-0189
A19MP4 0403-0189 2 EXTR-PC 80 8LK POLYC .062·IN-BD-THKNS 28480 0403-0189
A19MP5 1480-0116 8 PIN-GRV .062-IN-DIA .25·IN-LG STL 28480 1480-0116
A19MP6 1480-0116 8 PIN-GRV .062-IN·DIA .25-IN-LG STl 28480 1480-0116

A20MPI 0403-0189 2 EXTR·PC BO BlK POlYC .062-IN-BD-THKNS 28480 0403-0189
A20MP2 0403-0189 2 EXTR-PC BO BlK POlYC .062-IN-BD-THKNS 28480 0403-0189
A20MP3 1480-01\6 8 PIN-GRV .062-IN-OIA .25-IN-lG STl 28480 1480-0116
A20MP4 \480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480 -0116

A21MP1 0403-0189 2 EXTR·PC BO BlK POlYC .062-IN-8D-THKNS 28480 0403-0189
A21MP2 0403-0189 2 EXTR-PC BO BlK POlYC .062-IN-8D-THKNS 28480 0403-0189
A21MP3 1480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116
A21MP3 1480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116
A21MP4 1480-01 I6 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116
A21MP4 1480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116

A22MP1 0403-0189 2 EXTR-PC 80 BlK POlYC .062-IN-BD-THKNS 28480 0403-0189
A22MP2 0403-0189 2 EXTR-PC BO BlK POlYC .062-IN-BO-THKNS 28480 0403-0189
A22MP3 1480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116
A22MP4 1480-0116 8 PIN-GRV .062-IN-DIA .25-IN-lG STl 28480 1480-0116

A22U5 1820-1814 7 2 IC CNTR 24-BIT 28480 0200-0100
A22U7 1820-1814 7 IC CNTR 24-BIT 28480 0200-0100

A23Hl 2190-0124 4 1 WASHER'lK INTL T NO. 10 .195-IN-IO 28480 2190-0124
A23H2 2950-0078 9 I NUT-HEX-DBl-CHAM 10-32-THO .067-IN-THK 28480 2950-0078

A23MP41 0403-0199 2: EXTR-PC BO BlK POlYC .062-IN-BO-THKNS 28480 0403-0189
A23MP42 0403-0199 2 EXTR-PC BO BLK POLYC .062-IN-BO-THKNS 28490 0403-0189
A23MP43 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-LG STL 28480 1480-0116
A23MP44 1480-0116 8 PIN-GRV .062-IN-OIA .25-IN-lG STL 28480 1480-0116

A23U5 5088-7009 4 1 Vco STARTABLE 28480 5088-7009
A23U6 1820-2000 5 I IC FF ECl O-M/S POS-EDGE-TRIG 28480 81960-0100

A25DS1 1990-0540 3 II OISPLAV-NUM-SEG l-CHAR .43-H 28480 5082-7650
A250S2 1990 -0540 3 OISPLAY-NUM-SEG l-CHAR .43-H 28480 5082-7650
A25DS3 1990-0540 3 OISPlAY-NUM-SEG 1-CHAR .43-H 28490 5082-7650
A250S4 1990-0540 3 DISPLAY-NUM-SEG I-CHAR .43-H 29480 5082-7650
A25DS5 1990-0540 3 OI5PLAY-NUM-SEG I-CHAR .43-H 29480 5082-7650

A25DS6 1990 -0540 3 DI5PlAY-NUM-SEG I-CHAR .43-H 29480 S082-7650
A25DS7 1990-0540 3 DISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650
A2SDS8 1990-0540 3 DISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650
A2SDS9 1990-0540 3 DISPLAY-NUM-SEG I-CHAR .43-H 28480 5082-7650
A25DS10 1990-0540 3 DISPLAY-NUM'SEG I-CHAR .43-H 28480 5082-7650

A25DS11 1990-0540 3 OISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082-7650

A25Hl 2190-0014 1 2 WASHER-LK INTL 1 NO. 2 .089-IN-ID 7818S 1902-00-00-2580
A25H2 2190-0014 I WASHER-LK INTl T NO.2 .089-IN-ID 78189 1902-00-00-2580
A2SH3 30S0-0367 2 2 WASHER-FL MTlC NO.3. 105-IN·IO 29480 30S0-0367
A25H4 3050-0367 2 WASHER-FL MTLC NO.3. 105-IN-IO 29480 3050-0367

A2531 1200-0519 3 5 SOCKET-IC 16-CONT DIP- SLDR 28480 1200-0519
A25J2 1200-0519 3 SOCKET-IC 16-CONT DIP-SlOR 28480 1200-0519
A2SJ3 1200-0519 3 SOCKET-IC 16-CONT OIP-SLOR 28480 1200-0519
A25J4 1200-0519 3 SOCKET-IC 16-CONT DIP-SLOR 28480 1200-0519
A2535 1200-0519 3 SOCKET-IC 16-CONT OIP-SlOR 28480 1200-0519

A25MPI 05341 -20037 3 1 BlOCK-ANNUN 28480 05341-20037
A25MP2 05341 -4000 1 3 1 BLOCK -ANNUN 28480 OS341-40001
A25MP3 05370-40001 8 1 BLOCK-ANNUN 28480 05370 -4000 1

A26SBI 05359-20026 0 1 SD-BlANK 28480 05359-20026

A26Rl 2100-2492 4 2 RESISlOR-VAR CONTROL CCP SK 20X LIN 28480 2100 -2492
A26R2 2100-2661 9 2 RESISTOR-VAR CONTROL CCP lK 20% LIN 28480 2100-2661
A26R3 2100-2661 9 RESISTOR-VAR CONTROL CCP IK 20% lIN 28480 2100-2661

A26S1 3101-2220 9 5 SWITCH-SL DPDT MINTR .5A 125vAC/DC PC 28480 3101-2220
A26S2 3101·2220 9 SWITCH-SL OPDT MINTR · SA 125VAC/OC PC 28480 3101-2220
A26S3 3101-2220 9 SWITCH' SL OPDT I1INTR .SA 125VAC/DC PC 28480 310\ -2220
A26S4 3101-2220 9 SWITCH-Sl OPOl I1INTR · SA 125VAC/OC PC 28480 3101-2220
A26S5 3101-2220 9 SWITCH-SL DPDT MINTR · SA 12SVAC/OC PC 28490 3101-2220

See introduction to this section for ordering information
*Indicates factory selected value
l'Backdating information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

A2S5Hl 0624-0227 7 2 5CREW-TPG 4-40 .25-IN-LG PAN-HO-POZI 5Tl 00000 ORDER 8Y DESCRIPTION
A255H2 0624-0227 7 5CREW-TPG 4-40 .25-IN-LG PAN-HO-POZI STL 00000 ORDER BY DESCRIPTION

81 3160-0209 q 1 FAN-T8AX 35-CFM 105-125V 50/60-HZ 23936 85000

~ Cl 0180-2799 0 2 CAPACITOR-FXD .017F+75-10% 20vac AL 284B0 0180-2799
C2 0180-2800 4 2 CAPACITOR-FXO .01F+75-10% 4OVOC Al 284B0 0180-2800
C3 0180-2799 0 CAPACITOR-FXO .0 17F+75- 10% 20vac Al 284B0 0180-2799
C4 0180-2800 4 CAPACITOR-FXO .01F+75-10% 4OVOC Al 284B0 0180-2800

C91 3103-0032 1 1 5WITCH-THRM FXO +194F 3A OPN-ON-RISE 284B0 3103-0032

CRl 1906-0216 3 4 DIODE -FW 9ROG 400V 15A 1B548 VL447
CR2 1906-0216 3 DIODE-FW BRDG 400V 15A \9546 Vl447
CR3 1906-0216 3 DIODE-FW BRDG 400V 15A 19546 Vl447
CR4 1906-0216 3 DIODE -FW BRDG 400V 15A 19546 Vl447

Fl 2110-0083 6 1 FUSE 2. 5A 250V NTO I. 25X. 25 Ul 28480 21.\0-0083

J4 0960-0443 I \ lINE MODULE-FILTERED 28480 0960-0443
J9 1250-1253 9 2 CONNECTOR-RF BNC FEM SGl-HOlE-RR SO-OHM 28480 1250-1253
J)2 1250-1253 9 CONNECTOR-RF BNC FEM SGl-HOlE-RR SO-OHM 28480 1250-1253

0\ 1854-0669 9 2 TRANSISTOR NPN 2N6057 SI TO-3 PD<ISOW 04713 2N60S7
02 1854-0669 9 TRANSISTOR NPN 2N6057 SI TO-3 PD<150W 04713 2N6057
03 1853-0411 7 2 TRANSISTOR PNP 2N6050 SI DARl TO-3 28480 1853-0411
04 1853-0411 7 TRANSISTOR PNP 2N6050 SI OARl TO-3 28480 1853-0411

RI 2100 -2492 4 RESISTOR-VAR CONTROL CCP 5K 20% LIN 28480 2100-2492

51 310\-1720 2 I SWITCH-PB OPDT AlTNG 4A 250 VAC 28480 3101-1720
5\ 5060-9436 7 27 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
52 5060-9436 7 PUSHBUTTON SWITCH P. C. MOUNT 28480 5060-9436
53 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S4 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 284B0 5060-9436

S5 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 284B0 5060-9436
S6 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S7 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
58 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
59 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436

510 5060-9436 7 PuSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
511 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060 -9436
S12 5060-9436 7 PUSHBU1TON SWITCH P.C. MOUNT 28480 5060-9436
S13 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 284B0 5060 -9436
S14 5060-9436 7 PUSHBunON SWITCH P.C. MOUNT 28480 5060 -9436

51S 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
516 5050-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
517 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S18 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
519 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436

520 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
521 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5n 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S23 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
524 5060 -9436 ' 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436

525 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
526 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
527 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 284B0 5060-9436

T1 9100-3056 5 1 TRANSFORMER-POWER 100/120/220/240V 28480 9100-3056

WI 05370 -60401 4 1 CBl AY-PS XSTR 28480 05370 -6040 1
W2 05370 -604'02 5 -,. I CBl AY-PWR 5W 284B0 05370-60402
W3 05359-60403 1 " CBl AY-10 MHZ AZ 284B0 05359-60403
W4 05359-60404 2 1 CBL AY-START 284B0 05359-60404
W5 05370-60405 8 I CBl AY-EXT FR IN 28480 05370-60405

W6 05370-60406 9 1 C8l AY-l0MHZ OUT 284B0 05370-50406
W7 05359-60407 5 1 CBL AY-OUTP\JT 28480 05359-60407
W8 05370-60408 1 I CBL AY-REAR PNl 284B0 05370-60408
W9 05359-60409 7 1 CBL AY-EOGE ONE 28480 05359-60409
W10 05359-60410 0 1 CBl AY-EOGE TWO 2B4B0 05359-60410

See introduction to this section for ordering information
'"Indicates factory selected value
"tBackdaling information in Section VII
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Table 6-2. Replaceable Parts (Continued)

Reference
Designation

HP Part C Qty
Number D Description Mfr

Code Mfr Part Number

Ul1 05359-60411 1 C8L AY-START PR8 284S0 05359-60411
U12 05359-604\2 2 C8L AY-STOP PR8E 284S0 05359-60412
WI3 05359-60413 3 CBL AY-REAR PNL 28480 05359-60413
U14 05359-60414 4 C8L AY-\OMHZ T8 28480 05359-60414
U15 05359-60415 5 C8L AY-PULSE 28480 05359 -60415

W16 05359-60416 6 CBL AY-EXT. TRIG 28480 05359-604\6
U17 05359-60417 7 ceL AY-EVENTS IN 28480 05359-60417
1J18 05359-60418 8 CBL AY-SYNC OUT 28480 05359-60418

0340-0596 1 4 INSULATOR-XSTR THRM-CNOCT 28480 0340-0596 ".
0340-0833 9 4 INSULATOR-XSTR POLYE 28480 0340 -0833
0370-0914 0 1 BEZEL-PB KNOB, .490LG,.330W,. 165HI.JAOE 28480 0370-0914
0370-0970 8 1 PUSHBUTTON .230 X .390 X .413 IN H; JADE 28480 0370 -0970
0370 -1005 2 4 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28480 0370 - 1005

0510-1148 2 18 RETAINER-PUSH ON KB-TO-SHFT EXT 28480 0510-1148
0515-0896 5 6 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0896
0515-1055 0 8 SCREW-MACH M4 X 0.7 6MM-LG 90-0EG-FLH-HD 28480 0515-1055
0515-1132 4 4 SCREW-MACH M5 X 0.8 10MM-LG 28480 0515-1132
0515-1331 5 8 SCREW-METRIC SPECIALTY M4 X 0.7 THO; 6 28480 0515-1331

05359-00003 1 1 PNL-REAR 28480 05359-00003
05359-00006 4 1 HOLD DOWN-BOARD 28480 05359 -000 06
05359-00007 5 1 SUPPORT -CENTER 28480 05359-00007
05370-00006 9 1 SHLD-OSC 28480 05370-00006
05370-00008 1 2 SKT-MS EDGE 28480 05370-00008

05370-00016 1 2 BRACKET-ANGLE 28480 05370-00016
1200-0523 9 14 LOCK-DUAL INLINE PKG INLINE PACKAGE 28480 1200-0523
1205-0335 1 1 HEAT SINK TO-3-CS 28480 1205-0335
1251-3283 1 1 CONN-RECT MICROR8N 24-CKT 24-CONT 28480 1251 -3283
1460-1345 5 2 TILT ST AND SST 28480 1460-\345

2110-0305 5 1 FUSE 1. 25A 250V 10 I. 25X . 25 UL 75915 3131. 25
2940-0256 4 2 NUT -HEX-DBL -CHAM 1/2-28- THO .095- IN- THK 00000 ORDER SY DESCRIPTION
2950-0035 8 1 NUT-HEX-DBL-CHAM 15/32-32-THD 00000 ORDER SY DESCRIPTION
3160-0309 5 1 FINGER GUARD 4N833 12601-43 UL VERSION
5040-6967 1 8 PLOTHN-COR BLOCK 28480 5040-6967

5060-9462 9 1 HPIB EXTENDER AY 28480 5060-9462
8120-1378 1 1 CA8LE ASSY 18AWG 3-CNDCT JGK-JKT 28480 8120 -1378
8120-2462 6 7 CABLE ASSY 26AWG l6-CNDCT 284B0 8120-2462
5020-8896 7 2 TRIM-FRONT HDL 28480 5020-8896
5021-5803 2 1 FRAME -FRONT 28480 5021-5803

5021-5804 3 1 FRAME-REAR 28480 5021-5804
5021-5837 2 4 STRUT-CORNER 28480 5021-5837
5040-0170 6 7 SPT BD 28480 5040 -0170
5040-6928 4 1 STRIP-DIVIDER 28480 5040-6928
5040-6937 5 '3 CLIP WINDOW 28480 5040-6937

(

I...
5040-720 I 8 2 FOOT 28480 5040-720 I
5040 -7202 9 1 TOP TRIM 28480 5040-7202
5040-7221 2 4 STANDOF F-REAR 28480 5040- 7221
5040-7222 3 2 FOOT-NON SKID 28480 5040 -7222
504 \ -0244 7 3 KEY CAP-55.M 28480 5041-0244

5041-0253 8 6 KEY CAP 1/2
5041-0286 7 1 KEY CAP 1/2
5041-0310 8 1 KEY CAP -BLANK
5041-0319 7 1 KEYCAP-LGT PIPE
5041-0776 0 1 KEY CAP-CLEAR

5041-0841 0 KEY CAP
:..--y-:..-*!£t$~ SYSTEM 11- SYSTEM II PLUS ~.ttIJ:A,f-5041-0846 5 KEY CAP-O

5041-0847 6 KEY CAP-l
5041-0848 7 KEY CAP-2 $~~ $.im.~ SYSTEM II SYSTEM rIPLUS
5041-0849 8 KEY C $~H tlll~lI~

5041 -0850 1 1 TOP COVER MP4 5061-9435 5062-3735
5041-0851 2 1 BOTT~ COVER MP3 5061-9447 5062-3747
5041-0852 3 2 SIDE COVER MP2 5060-9880 5062-3780
5041-0853 4 1 SIDE OOVER{PERFORATEDj MP2 5061-1942 05359-00008
5041 -0854 5 1 FRONT FRAME MP21 5021-5803 5021-8403

SIDE HANDLE MP1 5060-9804 5062-3704
HANDLE STRAPCAP{FRONTj MP10 5041-6819 5041-8819
HANDLE STRAPCAP(REARj MPH 5041-6820 5041-8820
FOOT (FRONT) MP12 5040-7201 5041-8801
FOOR NON-SKID(REAR) MP8 5040-7222 5041-8822

. TOP TRIM MP7 5040-7202 5041-8802,
FRONT FRAME HANDLE MP33 5061-9499 5062-3799See introduction to th

*Jndicales factory sel FRONT HANDLE TRIM MP34 5020-8896 5021-8496
tBackdating informal

SYSTEM 11$~c(;t . . Ot*tJ\I~fHE9Qt.J7--c1lf-~ttt;::..--y- :..-*~tlll~~o
SYSTEMIIPLUStlll~cl;t· ~;: 1 ~2:$:~Lt::.. ~U'h7-"C", ?9~'JJ(~O'J

:..- -y - :"-~$~m.,
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part C Qty Description Mfr Mfr Part NumberDesignation Number D Code

5041-0855 6 2 KEY CAP-UP 28480 5041 -0855
5041-1602 3 1 KEY. HALF 28480 5041-1602
5041-6819 4 2 STRP-HDLE CAP FR 28480 5041-6819
5041-6820 7 2 STRP-HDLE CAP R 28480 5041 -6820
5060-9804 3 2 STRAP HANDLE ASY 28480 5060-9804

5060-9880 5 1 COY-SIDE ASSY 28480 5060-9880
5061 -1942 6 1 COY-SIDE AY-PERF 28480 5061-1942
5061-9435 8 1 COY AY-TOP 28480 5061-9435
5061-9447 2 1 COY AY-80TTOM 28480 5061 -8447
5061-9499 4 2 SYS II HANDLES 28480 5061-9499

5061-9677 0 1 KIT-RK FLANGE 28480 5061-9677
5061 -9683 8 1 KIT -RK HNDL &. FLNG 28480 5061-9683
5061-9771 5 1 RACK -FLANGE 28480 5061 -9771
05359-00001 9 1 PNL-DRESS FR 28480 05359-00001
05359-00002 0 1 PNL-SUB FR 28480 05359-00002

05359-00004 2 2 SULKHEAD-SD GDE 28480 05359-00004
05359-20201 3 1 WINDOW 28480 05359-20201
05359-20203 5 1 SUPPORi-MTHR SO 28480 05359-20203
05359-20204 6 1 SUPPORT-MTHR SO 28480 05359-20204
05370-00005 8 1 CHAS-PWR SUP 28480 05370-00005

05370-00014 9 1 DIFFUSER #1 28480 05370-00014
05370 -000 15 0 1 DIFFUSER #2 28480 05370-00015

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII
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Table 6-3. Code List of Manufacturers

Model 5359A
Replaceable Parts

Mfr Manufacturer Name Address Zip CodeCode

S0545 NEC ELECTRONICS LTD MTN VIEW CA US 94043
00000 ANY SATISFACTORY SUPPLIER
01295 TEXAS INSTRUMENTS INC DALLAS TX US 75265
03888 K 0 I PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA INC SEMI-COND PROD PHOENIX AZ US 85008
07263 FAIRCHILD CORP MOUNTAIN VIEW CA US 94042
lB546 VARO SEMICONDUCTOR INC GARLAND TX US 75046
11532 TELEDYNE RELAYS HAWTHORNE CA US 90250
17856 SILICONIX INC SANTA CLARA CA 95054
18324 SIGNETICS CORP SUNNYVALE CA US 94086
19701 MEPCO/CENTRALAB INC WEST PALH BEACH FL us 33407
2M627 ROHM CORP IRVINE CA US 92716
23936 PAMOTOR DIV WILLIAM J PURDY BURLINGAME CA 94010
24546 CORNING ELECTRONICS SANTA CLARA CA us 95050
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA us 95052
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L58S RCA CORP SOLID STATE DIV SOMERVILLE NJ
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA US 94086
4N833 ETRI INC MONROE NC us 28110
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MIl 01247
72136 ELECTRO MOTIVE CORP FLORENCE SC 06226
73138 BECKMAN INDUSTRIAL CORP FULLERTON CA US 92632
73899 J F D ELECTRONICS CORP BROOKLYN NY 11219
75915 LITTELFUSE INC DES PLAINES IL US 60016
78189 ILLINOIS TOOL WORKS INC SHAKEPROOF ELGIN IL 60126
9N17! UNITRODE CORP LEXINGTON MIl US 02173
91637 DALE ELECTRONICS INC EL PASO TX us 79936
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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 2648A.

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 a manual 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 2648A, perform the
backdating that applies to your instrument's serial prefix as listed in Table 7-1 below:

Table 7-1. ModeJ 5359A Backdating

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

2640A 1
2624A 1,2
2552A 1 th rough 3
2510A 1 th rough 4
2426A 1 through 5
2410A 1 through 6
2226A 1 through 7
2126A 1 through 8
2116A 1 through 9
2040A 1 through 10
2036A 1 through 11
2024A 1 through 12
2016A 1 through 13
2012A 1 through 14
200BA 1 through 15
1936A 1 through 16
184BA 1 through 17
1844A 1 through 18
1832A 1 through 19
1824A 1 through 20
174BA 1 through 21

CHANGE 1
Table 6-2. A7 Oscillator Power Supply Replacement Parts:

Change A7CRl to 1901-0366.

Figure 8-4. A16 Troubleshooting:
Replace Figure 8-4 with Figure 7-7.

CHANGE 2
Table 6-2. A9 Processor Assembly Replaceable Parts:

Change A9 to 05370-60009.
Delete A9C21.
Change A9Rl-R3 to 1810-0164 (4.7K).
Change A9R6 to 1810-0164 (4.7K).
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CHANGE 2 Con't.

Change A9R14 to 0757-0472 (200K).
Change A9R23 to 0698-7236 (1 K).
Change A9R24 to 0698-7196 (21.5).
Change A9R25 to 0698-7236 (1 K).
Change A9R26 to 0698-7188 (10 ohms).
Change A9s1 to 3101-1973.
Delete A9U3.
Change A9U13 to 1816-0409.
Change A9U18 to 1820-1480.
Change Terminal test point to 0360-0535.
Delete A9XU13.
Add A12 (05359-60212) ROM Board.

Page 8-5. Table 8-1, Assembly Identification:
Change A9 part number to 05370-60009.
Add A12 (05359-60212) ROM Board.

Page 8-57, Figure 8-4.
Replace with the following A9 Troubleshooting Flowchart Figure 7-4.

Page 8-75. Figure 8-12, A9 Processor Assembly Schematic Diagram:
Change A9 to 0537-60009.
Change A9R14 to 200K ohms.
Change A9R23 to lK ohm.
Change A9R24 to 21.5 ohms.
Change A9R25 to 1K ohm.
Change A9R26 to 10 ohms.
Delete A9C21 and A9U3.

CHANGE 3
Page 5-12. Adjustments:

Change step 3 to "-100 to +150 mV".

Table 6-2, A17 Replaceable Parts:
Change A17R23 to 0757-0283 (2K).

Page 8-85. Figure 8-17, A17 Output Reference Assembly:
Change A17R23 to 2K ohms.

CHANGE 4
Table 6-2. A1 Power Supply Replaceable Parts:

Change A1 to 05370-60001.
Add A1Kl 0$90-0908, Relay.
Add A1XKl tr490-0907, Relay Socket.

Table 6-2. A6 Power Supply Control Replaceable Parts:
Change A6 to 05370-60006.
Change A6R18 to 0757-0280 (2K).
Change A6R21 to 0757-0283 (2K).
Change A6R23, R24 to 0811-1219 (250 ohms).

Page 8-5, Table 8-1. Assembly Identification:
Change Al to 05370-60001.
Change A6 to 05370-60006.

Page 8-50. Service:
Replace paragraphs 8-126 and 8-127 with the following:

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

7-2
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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).

Page 8-65. Figure 8-8. Overall Block Diagram:
Replace 5359A Power Supply diagram with block diagram (Figure 7-1) below.

ItC LINE
INPUT

5359A POWER SUPPLY FU$(

'uS(

l.riA

+HIV

-15.2'1

-ltsV

Figure 7-1. Partial 5359A Power Supply Block Diagram

Page 8-69, Figure 8-9. A11A2/A6 Motherboard/Power Supply Assy Schematic:
Change A1 part number to 05370-60001.
Change A6 part number to 05370·60006.
Change AlIA6 schematic as shown in Figure 7-2 to add A1K1 Relay.
Change R18, R21 to 2K ohms.
Change R23, R24 to 250 ohms.

CHANGES
Table 6-2, Replaceable Parts;

Change Rack Flange Kit to 5061-0777 (English).
Change Rack Handle Flange Kit 5061·0083 (English}.
Change Rack Flange to 5061-2071 (English).

CHANGE 6
Table 6-2. A17 Output Control Replaceable Parts:

Add K1 0490-0679.
Delete K2 0490-1458.
Delete R78, R79.
Replace A17 schematic and component locator with Figure 7-5

CHANGE 7
Table 6-2. A15 HP-IB Interface Replaceable Parts;

Change U5 to 1820-1207.

Table 6-2. A17 Output Control Replaceable Parts:
Change Insulator - XStr Therm-Cndct to 0340-0864.

CHANGE 8
Table 6-2. A8 Frequency Buffer Replaceable Parts:

Delete C27.
Change R8 to 0698-3437 133 ohms..

Table 6-2. A17 Output Control Replaceable Parts:
Change R4 to 0757-1093 3K ohms.
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Figure 7-2. Partial Motherboard/Power Supply Assembly Schematic
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CHANGE 9
Table 6-2. A24 200 MHz Multiplier Assembly Replaceable Parts:

Change A24L1 thru L6 to 05255-6019.

Table 6-2. Options:
Change Option 913 Rack Flange to 5060-0171.

CHANGE 10
Table 6-2, Chassis Replaceable Parts:

Change A27 to 10811-60101.

CHANGE 11
Table 6-2, Chassis Replaceable Parts:

Change A27 to 10811-60101.

CHANGE 12
Table 6-2, Chassis Replaceable Parts:

Change A27 to 10811-60101.

CHANGE 13
Table 6-2. A9 Processor Assembly Replaceable Parts:

Change R9, R10 to 0698-7252 (4, 64K).

Figure 8-15, Figure 8-12. A9 Processor Assembly Schematic Diagram:
Change R9, R10 to 4.64K.
Change R14 to 200K.

CHANGE 14
Table 6-2. A24 200 MHz Multiplier Assembly Replaceable Parts:

Change A24 to 05370-60024.
Delete R45 and R46.
Change A24U1 to 1820-1224.

Figure 8-24. A24 200 MHz Multiplier Assembly Schematic Diagram:
Change A24 to 05370-60024.
Delete R45 and R46.
Change connections to U1 and U1D as shown below in Figure 7-3.

10
XAISSUI

to
XA,1'J41111

---~

5 .,

RJ<
100

RIO

'TO

..
>TO

RIZ
>TO

OJ
'TO

I
I
1

.,.I
<l~r U2A ~3,-,,15'-r- Z_00_MH_'_~

IZ I".
T·GH) RIS

V 2TO I

c>9 I
~ IOU ,o0 MHl '"

~"'-----I--+---------------'---'-'--"'"Ii ~~2Cl'At III

VIA

! I
'-----"-'i """~__-l-- ':':'O':"O:;:;;MH.:..'--41 "'j"4

">TO

C.

~
.OOIU ..

'TO

~-------- 200 "'.H.,t OljfPuT BUFFERS-------~

-5.4'1

r--------

(20a MHZ)

Gill
1 :: I

Figure 7-3. Partial A24 200 MHz Multiplier Assembly
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CHANGE 15
Paragraph 1-21:

Add Options 907 Front Handle Assy, 908 Rack Mount Flange Kit, 909 Rack Mount Flange Kit/Handle
Assy.

Table 6-2. Replaceable Parts:
Standard instruments with serial number prefixes below 2012A had an air temperature oscillator
assembly A7 (05370-60069). The parts list and schematic Figure 7-6.

Table 7-2. Replaceable Parts

Reference HP Part ..; Qty Description Mfr Mfr Part Number
Designation Number Code

" oB70-6000, 0 I OSCILLATOR POWER SUPPLY i&ij80 05370'00007

A1C 1 OlbO-OIH 3 I C'PACITOR.no 2,2U~ .-ZOl 50VOC cER Z8ij80 ~lbO.0128

ATCi! 01&0.Z130 q I CAPACITOR.no 1700U~.T5-IOX 30voe Al i!&ij&O 0\50.2130
A70 01 bo-05H 5 5 CAPA CIT OR.F X0 olU' +-ZOX 50vOC CEA Hij80 01bO.051b
'TC~ 01 bO-05H 5 CAPACITOR.no .IU' .-i!OX 50vOe ctR 2811&0 01bO.057b
A1C! o180.I1Qb 5 b CAPACITOR.nO 15UF •• IOX 20VDC fA 5bZSQ 150015bXQOZ08i!

A?CRI ,qOI-oHb ij I OIOOE.'w BROG ~OOV IA 281180 \QOI'05bb
'TCAa ,qol.00a8 5 I DIOOE.pwR RECT 1I00V 750 MA Oo.i!q HII80 \qot-ooZa
A7CA} 1QOl-J17il a 1 DIOOE_ZNR IIV lX OO_T PO •• ijw TC'.,Oo2t HII80 ,Q02-3IH

Ani ZI10.0423 8 ~UeE 1.5A 1i!5V ~A8T-8l0 .Z81t,Oq3 26480 aI10.0 11 23

A'OI 185~.0071 7 I TRANSISTOR NoN 81 po.100~~ ~T.aOOMWZ 28Qao la5ho071

A?AI 07,,_OQao ] 2 REalHOR 7!0 II .1250 , TC'O.'lOO all511b ChI/8·10-751-'
URi! 07H.oHb 2 I A[8I!TOR 511 It ,25w , Te.o.-JOO Hlb? C5-l/ u·TO-SIIP-'

A7UI 182b_01H q Z Ic 7H2 V ROlTR 0.71] MC78!iCP

A7 MISCElLANEOU8

OHO.OB5 0 TERMINAL TE8T POINT PCB 00000 ORDER 8Y DlScqIPTlO~
13bO_00!5 I 5 8CAEw_MAC~ b-J2 .lee.!N.lQ eOG-HO'SlT 00000 OQO(Q HY DfSCQ!PttON
2~ZO.0014 0 5 NuT.HEt.08l_CHAH ~.52-TWO ,125-IN.yHK 00000 ORDlR Sy D(SCRIPTION

(5000-90a3 b PINIP,C, SOARD ExTRACTOR 28ueo 5000·Qoal
50aO.baa] l ExT~ACTOR. p,C. SOlPO 2aij!O 50QO·~eIlJ

CHANGE 16·
Instruments with series prefixes 200M and below had Options 907, 908, and 909 available. Option 907 was
for a front handle assembly, Option 90B was for a rack mount flange kit, and Option 909 was for a rack
mount flange kit/handle assembly.

CHANGE 17
Table 6-2. Replaceable Parts:

Change F1 to 2110-0301, 3 amp 250V slo-blo.

CHANGE 18
Table 6-2. A25 Front Panel Display/Keyboard Assy Replaceable Parts:

Change A25DS42, 43 to A25DS42-DS52 1990-0487.

CHANGE 19
Table 6-2. Replaceable Parts:

Change CR1 thru CR4 to 1906-0032.

CHANGE 20
Table 6-2. A17 Output Control Replaceable Parts:

Delete 0360-0535 Terminal test point.

CHANGE 21
Table 6-2. A17 Output Control Replaceable Parts:

Change A17Ul, U2, U6, U7 thru U9 and U12 to 1820·0493 (LM307N).

Table 6-2. A23 Starta ble VCO Assembly Replaceable Parts:
Change A23L9 to 9100-2248 (0.120 pH).

Figure 8-23. An Startable VCO Schematic Diagram:
Change A23L9 to 0.120 pH.
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NOTE

( START )
Switch seuing~:

X =- Don'l (,He.
H ,. Up \IQW.afd~ the top of Instrument).
L =- Down l~o\Vards the bOllom of inslrumel1tl.-, 0 Swilch sctling~ on A9 and A16 ille read from left 10 fighl.

I
Abno(lTlal A9S1 setting causing I NO
improper A9 operation. I Is A9S1 Seilor normal operat(on' HHlHLLllH = UP ':; CLOSEDl

YES
1 2

Place (he A9 board on an e)(lendef boa.rd PIN 05370-60075. Open (down.
Problem In pOWCf·Up circuitry; U17, U1S, or assocIatedposition) Extender board switches 00 Ihr.ough 07 and AO through A1S.

Check powerTup circuitry: Scope on U17(S •.
NO Olscrele Componenls 01, R9. 10. 14. 16. ell. CR1.

Verify: 0'-5 vQlI {TTL) transition (during po.....er·up) lasting at lea,t 1 second. Refef to tNTE:RCONNECT TABLE FOR LAST signal. To isolate.

Power-up circuitry OK? open swilcn S2H (extender board).

YES
3 4 8

Check. U18 COnlrol hnes ~fter power-up:
Problem wllh pull-up resistOrS R12, 13. 15. Problem tn Ul1. U13. U19. U20.

U18(2) HALT H (LHLT) NO Refer 10 INTERCONNECT TABLE 'Of LIRa, lNMI --- Trace slgnalures to isolale.

(4) INTE~RUPTREOUEST H (L1RWj signals. LHLT IS nOt connected. To Isolate; open switches Note that U 11 and U13 are connacted in a closed loop.

(6) NON·MASKABLE INTERRUPT H (lNMI) S2C (lIRO' ond/o, S20 (LNMI). Ull can be checked alone by removing U 13 from its sock.et.

OK? Use logic pulser/prObe On U11 tllp-C1ops WIth 10 MHz clock running.

YES
26 5 6

Check RAM outpuls by removing US, U8, Ul0 one al a ume, from sockets. Check processor clock operation using dual chennel scope. Connect scope Connec! 5006A as foHows: YES
7

Other possible laulty componenls are Ul, U2. U18 (the processor) and Rl. pfObes 10 Juncllon 01 R24/R26 {~1 clock phase} and to juncllon R21/R22. START/STOP U\l(4j

(¢2 clock pnase). Trigger scope on 4' 1 , NO CLOCK Ull{9J NO ITypical scope display Indicates all rise/fail times;S25 ns and I ~O ns.
All Slopes

U1\(1) • H?

(Rise/Fell time defJt1sd {10m O.2V to Vee -O.2V.}
GNO GND (tesl poinll
Signature se! 0 OK? Vee SIgnature IS oouP'

-~
</>1

TTL
NO

26 LEVELS ('" 1 25 MHz.
YES

I Improper data bus stote 10f free-run mode l ,)~n.ov.rlOPPlng 4>

9 10

Problem in Ul' 0' R5. IPrOblem In dtscrele c.lock CIH;:uttry associated WIth U19 and U20.
ClOCk phases Signal LlN2 is not co"neCle~

YES
NO 11

Sal $wllCh A9S1 to (processor freerun mode); :

24 LLLLLHHHLX

I
l Conn&CI 5006A as 'oHow$:

Chec),; dala bus: U1S{20. 28) .. L NO START/STOP LA 15 itest peinl)
U18127. 29-33) • H. OK? I CLOCK ClK (lest pomt)

YES
All slopes
GND GND nest point)
Signatures set Q) OK? Vl:1:; signature is 0003'

27 28
YES

I l
12 13rT"ce .;gnol 10 local. 10u1ly NO U17(12) ::: l7 (when low enables

Check RAM sel&Clloglc slgnalure 5etG).
NO I

Icomponents. UI8(7) = L in free-run I addt9'!is bus inverters)
OK?

I I
US. U7. O( U9 bad

YES
30 2ll

I I
I l

NOTE

U 18 (processor) bad,
NO

sel@OKt
I

Signature YES rho numbered COfners at top of each block are for reference purposes
and do nOt represent an ord&r of flow.

YES
31 16 17

Iver Check P/OC6SSOf flea-funs but address bus signatures incorrecl Close 5wilctl A9S1B .and ve(lty signature set®. OK?
NO I

II I
Pfoblem in U4. U6. or R3

32
YES

18

Check RAM inputs by lemovlng US, UB, LJ19. one at a lime rrom sockets. Close SWitch A9S1A and verIfy signature SBleD· OK?
NO

Olher possible faulty components 3fO address bus Inverters U12. U14. U16.
INTERCONNECT TABLE

Also RAM select logIC U78. U9B. and ROM (Spare) select logic U6A.8.
SlgnalUre set@may be uselul. YSS

Signal Name All Al2 AI4 AI5 AI6 Al6

19 20 15359) 15370)

Veflfy signature s9t® OK?
NO I P .

U2, or Rl. R21
LOO-L07 X X X X X X

_\ robl&m In Ul, <Oels Bus)

LAO-LA15 Nota 1 X X Note 1 NOle I Nole 1

(Address Sus)

21 22 LRST X - X X - X

Set A9S1 to' STROBE (02) X X X X X X

LLLLLHHHlX NO Add(ess bus malfunction. Aeler to INTERCONNECT TABLE 10f
LVMA X X X X X X

Close Ox10flOer board swllChes 53 and S4 (addfess bus) Veflfy
LAO-LA 15 signal fouling. Remove Indfcated assemblies L(RIW) X - X X X X

signature set ®. OK?
one-at·a·ttme. 10 Isolate fault

HEN X X X X X X

L1RQ Note 2 - X X - X

YES
LNMl X - X X - -

23 HRUN No Connecllon

HRDY No Connection

A9 assembly OK.
F=lelufn A9S 1 10 ----
HHHHllLHLX

Nola 1: All. A15, A 16 use only port of address bus: LAO-LAS. LA13, LA14
Note 2: lr ItOnt·panel key is aClivated. All <display interface) wlII sel L1RO =L.

This will not a.lleclfree·run for A9U18

Q) CLOCK/ROM Signatures

U11(2} OOUP (H level)
13, OOUP (H leveH
(4) 0007
(5) 0086
(6) 0022
(71 0033
19' COUP
POI 001P
(11) OOIF
1'2} 0000 (L tevelJ
il31 0000 (L lev~IJ

P4j OOUP (H le'JolJ
1151 OOUP

U13(51 0030
(6) 008P
(7) Clro8
(91 0080

U17(2) OOFP

U20(21 0038
13, OOF6
15) 0038
18, OIlFP
(91 OOF8
(11j 0038

® ADDRESS 6US

PIA3 UUUF
4 FFFU
5 8487

• P760
7" ,U5H
"8 0355
9 U75A
10 6F99
n 7792
i2 6322
i3 37C6
14 6U2C
15 4FC9
is 486C
17 9UP2
18 0001

@ PROCESSOR FREE·RUN

U18(9) UUUU
10) FFFF
(11' 8484
(12) P763
(13) IU5P
(\4) 0356
(15) U759
(16) 6F9A
117) 779\
(18) 632'
(19) 37C5
(20) 6U28
(22) 4FCA
(23) 4868
(24) 9UP,
(25) 0002

0 AAM/ROM Select logic

U7(6) 328F
U916) PACH
U918) cnp
U612) 9UPl
U6(4) 0002

® Par1i31 Data Bus Orwer/Rece

U4(1) 0000 (toggling)
(2) PACH
(3) PACH
14) 0003 (H le.ell
15) 0003 IH level)
16) PACP
(8) 0003 (Ioggllng)
(9) PACP
(10) 0000 (loggllng)
(Il) 0003 IH level)
(12' 0003 (toggling)
(13) 0003 (H level)

® Data Bus Dnver Logic

U618, 0000
U6191 0003

(!) Data Bus Receiver LogiC

U4(12) 0003 (toggling)

® Data Bus Recelver/Onvers

UH4, 5FCS
(71 OP30
191 764P
( 12~ CUHP

U2(4) 0000 (logglingl
(7) 594A
191 0000 ~IQQghng l
021 lHHA

'ff Vee signatufEt is drfferent the,. shown. do nOI proceed any
tUrlher. Check your SA set·up

Figure 7-4. A9 Processor Troubleshooting Flowchart
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Figure 7-5. A17 Output Reference Assembly
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(05370-6006~}~ERIES 1748
CI

5.S-18P

+5V

R5

R3
100

4
ula

2
68.1

5
6

Q'I'
7 3 PI

R2 R4
( 10MHZ)

"I TO
51 I 5l J XA8(14)

__J
R9

511

RI
511

14

15
UIA

+5V

1,16

+G+5V C2
22P

~ 10UF

YI
R6
100

9
10
II
12

R7 13
46.4

C4 R8
.01U

1000r

Figure 7-6. A27 10 MHz Crystal Oscillator Assembly
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Figure 7-6
A2710 MHz CRYSTAL OSCILLATOR ASSEMBLY

(See Page 7-11)
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A16 TROUBLESHOOTING SIGNATURE SETS
BELOW SERIAL PREFIX 2640A

SIG. SET 1

PiA -"6 UUHA
PiA - 14 CF61
PiA - 4 86HO
PiA - 10 1C9F
PiA - 9 8343
PiA - 8 P76A
PiA - 7 9A6F
PiA - 11 OF46
PiA - 19 86HO
PiA - 5 2661
PiA - 12 91HH
PiA - 13 HPUH
PiA - 14 AF15
PiA - 19 FPPU
PiA - 20 FPPU

SIG. SET 3

U4 - 7 960F
U4 - 9 17AU
U4 - 10 APCO
U4 - 11 7A36
U4 - 12 3U9F
U4 - 13 1295
U4 - 14 P6C3
U4 - 15 388A

SIG. SET 2

PiA - 6 55U4
PiA - 7 3UA5
PiA - 8 5862
PiA - 9 7C12
PiA - 10 6HHP
PiA - 11 AU06
PiA - 12 260C
PiA - 13 43U9

SIG. SET 4

U7 - 7 9290
U7 - 9 1HH3
U7 - 10 8F4P
U7 - 11 88PA
U7 - 12 F947
U7 - 14 4AAA
U7 - 15 64P4

SIG. SET 5

U20 - 2 86HO
U20 - 6 0000
U20 - 11 800A
U20 - 14 1A78

SIG. SET 7

U16 - 3 0000
U16 - 6 0000
U16 - 11 C605
U16 - 14 PC5C

SIG. SET 9

U18 - 3 0000
U18 - 7 86HO
U18 - 11 POU9
U18 - 14 H9HC

SfG.SET11

U13 - 4 3A4H
U13 - 7 5877
U13 - 9 30FO
U13 - 12 6580

SIG. SET 6

U19 - 10 86HO
U19 - 15 86HO

SIG. SET 8

U15 - 2 86HO
U15 - 6 164F
U15 - 11 0000
U15 - 14 0000

SIG. SET 10

U17 - 3 0000
U17 - 6 70CU
U17 - 11 0000
U17 - 14 0000

SIG. SET 12

U14 - 4 POFP
U14 - 7 C9AH
U14 - 9 P894
U14 - 12 7H43



Model 5359A
Manual Changes

A16 Troubleshooting

Check input signals
and switches and

probe U13-14 "1455"

No

Troubleshoot
faulty line

Check input signals
and switches and

probe U14-14 "1455"

With the power on, set the A16 switch
positions to ILHLL I . The instrument is
now in the "read/loop" mode. Vee sig
nature is "1455".

No trouble
found on A16

Remove the following boards from their connectors:
A11. A14, A15, A18, A19, and A23. Place A16 on ex
tender and set switches to read/write/loop always
position IHHLL I . Connect 5006A Start, Stop, and

. Clock lines to proper test points on A9 processor
board with normal switch positions IHHLHLLLI.
Set the Start, Stop, and Clock lines on the 5006A
to polarity. turn instrument on. No input signal
to instrument. Vee signature is "86HO".

Figure 7-7. A76 Troubleshooting Flowchart
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Figure 7-7
A16 TROUBLESHOOTING FLOWCHART

(See Page 7-13)



Model 5359A
Service

SECTION VIII
SERVICE

WARNING
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 ofthe 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 oftroubleshooting flowcharts.
The flowcharts are self-explanatory, designed to isolate instru ment malfu nctions to the assembly,
and in some cases, the component level. The flowcharts consist of Figures 8-3 through 8-8, 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 Motherboard
assembly) are located at the end of this section. They are arranged in numerical order according to
the assembly number (i.e., A9, Al0, All, etc.) in Figures 8-9 through 8-28.

8-8. RECOMMENDED TEST EQUIPMENT

8-9. Test equipment and test equipment accessories required to maintain the 5359A are listed in
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 A25A1CR1.

8-1



Model 5359A
Service

8-14. Identification Markings on Printed Circuit Boards

8-15. HP printed circuit boards (see Figure 8-1) 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 manuat a minor electrical difference exists.lfthe
number on the printed cirCUIt board IS lower than that on the schematic, refer to Section VII for
backdating information. If it is 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 II, III, V). Service
and adjustments should be performed only by qualIfied service personnel.

WARNING -
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 even if the
5359A has been disconnected from its source of power.

-

WARNING
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 is likely that this protection has been
impaired, the 5359A must be made inoperative and be secured against any unintended
operation.

8-2
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SYMBOLS
MAIN SIGNAL PATH

FRONT PANEL

FEEDBACK PATHr---,
REAR PANELL __ .J

TEST POINT

c=> INTERIOR AND PC BOARDS

=C)- "AND" GATE

J3- WIPER MOVES TOWARD "CW" WHEN
CONTROL IS ROTATED CLOCKWISE =D- "OR" GATE

+ POWER LINE GROUND

\l CIRCUIT COMMON GROUND -[>- INVERTER

W FLOATING GROUND =D- NAND GATE

rh CHASSIS GROUND

=I:)o- NOR GATE

0 KNOB CONTROL

@ SCREWDRIVER ADJUST -r>- EXCLUSIVE NOR

PRINTED CIRCUIT BOARD IDENTIFICATION

2318

r---~~~~~~~L-----HP PART NO.
05340·60037
A· 1248A~-MANUFACTURING

I 01 VISION CODE

SERI ES NO.

IMay Be Stamped

Elsewhere On The Board)

REVISION LETTER

PRODUCTION CODE

/2 mounted on
Assembly A25

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 Cl A25Cl
A25Al CRI A25AICRl

NO PREFIX J3 J3
Assem bly 5th. No. Assembly Series No.

Assembly Assembly (includes A25AI (used to dowment
Number Name Assembly) changes)

/'--., I A ,~~

A2UOWEB- SUPPLY~SSY(051~6.££7)E~S~O

r R or .......-AI RECTIFIER ASSY "I J3 not mounted
eC!lf ler (05100-6031)I Assembly I - -~ I on Assembly A25

Numbers mdlcate " Par! of A25 /

Pins of J2 ""\ PIO PIO I

2D"i'II'a:'t'" '~' "( :"''''-0> '" "' :,~(;:
I I 12 01 V

~
+6.3 supplioo

5 3 eGY J7 from J3 to Pm 6

Transformer A I of PIon
Terminal Connector A25XAI A.<sembly AS
Numbers I I Pin Numbers

Figure 8-1. Schematic Diagram Notes
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WARNING
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.

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, Pozid flV screwd rivers shou Id 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 a mnemonic indicates the signal name is
overlined or "notted", and an asterisk (*) following a mnemonic indicates the "origin" of the
signal. For all digital signals th e 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.
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Table 8-1. Assembly Identification

Model 5359A
Service

Assembly Name Part Number

A1 Power Supply Motherboard 05370-60080
A2 Main Motherboard 05359-60002
A3 NOT ASSIGNED -
A4 NOT ASSIGNED -
A5 HP-[B Connector 05370-60005

A6 Power Supply Control 05370-60081
A7 Oven Oscillator Power Supply (Option 001) 05370-60007
A8 Frequency Buffer 05370-60008
A9 Processor 05370-60109

A10 Spare - NOT ASSIGNED -
A11 Display Interface 05370-60011
AU NOT ASSIGNED -

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
A1B 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 05370-60124
A25 Display and Keyboard 05359-60025

A26 Front Panel Controls 05359-60026
A27 10 MHz Crystal Osc 10811-60111
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Table 8-2. Instrument Signal Distribution

Descri ptions Signals
Assembly

CommentsDestinations

I~A 1hi t'IUP1ER 80ARD ... (~/W') AlfjA 14
(A?) -U~/W') O"SA 1 1 (LCR/W'))

.. 15 V AVl1 t3 ..

.. J ~ V 1'\01 - 6 ..
.. t 5 V A161j !G
+15 V Al () tj -1G
.. 13 V A171J 13
.. J S V A17B -13
+1:3 V A18U 13
.. J ~ V A1813 -13
... JG V A19B 13
+ J ~ V A19B -\3
.. J 5 V A20B 1J
+ 13 V A201~ -IJ
+15 V A21B 1J
.. J 5 V A21H -I,)
.. 15 V A2213 13 X ( Pt [ D- THf? 0 UGH)
... 13 V A22B -13 X (FtED-THROUGH)
+ 15 V A2:)B 13
+15 V A23" -13
.. 15 V A248 11
+15 V A24f~ -11
+ 15 V BUSH 11
+15 V eUSB -11

+5 V A01 5 It

+5 V AiOl - ~ II

"5 V A16f3 18
+5 V AIGU -18
+5 V A171l 15
+~ V A1711 -1.5
+5 V I\18U 15
.5 V AtOll -IG
+5 V A19t3 15
+5 V A19B -15
+5 V I\20B 15
+5 V A20!3 -15
+5 \f A2113 15
.. 5 V A21B "15
.. 5 V A22B 15
+5 V A225 -1!3
+~ V A2JB 15
+5 V A23B -15
+5 V A24t3 15
+5 V A211 t~ -15
+~ V BI)$B 15
.5 V BUSU -15

-15 V A01 ? "-13 V A~1 - ? "-15 V A16B 17
-15 V A16l:1 -17

8-6
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Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

t~A 1N MOTHER !;OARD J f' V A17B 14- :J
(1\2) J ,- V A17fJ -1.4- :.>

.. J3 V A18n 14
-J3 V A18n -14

1'" V A19B 101.. :J

-J5 V A19B -14
.. 1~ V A20B 14
-]:) V A2em -14
.. J5 V A21rJ 14
-J5 V A2113 -14
-15 V A228 14
.. 13 V A22fi -14
-15 V A2JB 14
-15 V A23B .. t4
-15 V A24U 1J
.. 15 V "21tH -13
-15 V BUSH 13
-I:> V BUSH -1J

-5.~ V Al-j! J "-5.2 V Ml1 - J Ie

.5.~ V A1613 2~

-5.2 V A168 -2~1

-5.l V A17U 17
-5.2 V A17f3 -17
-5.'1 V A18H 17
-5.t! V A18B -17
-5.~ V A19B 17
-~)" (! V A19B -17
-5.'1 V A206 17
-5.2 V A2elB -17
-5.~ V A21(3 17
-5.2 V A21B -17
-5.2 V A2211 17
.. 5.'1 V A22U -17
-5.2 V A2JB 17
-5.(:1 V A2313 -17
-5.2 V 1\24B 17
-5." V A24f~ -17
.. 5.(? V BUSfl 17
-5.2 V OUSH -17

111 MHZ .. AZ A01 " LOAX
]0 MH'l .. AZ A1913 2 LOAX

l~ MHZ .. <;LK A01 1 It

I~ MHZ .. ~LK BLiSO 8 I 0 A9 AND 1\10 ONLY
1~ ~HZ .. (;LK BLI $13 .. 8 fa A9 AND Al~ ONLY

I vJ MHZ .. fa A01 " LOAX
l kl MHZ .. TB A2413 .. 8 LOAX
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Table 8-2, Instrument Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

~1A 1N MUj'liE.R RUAfW I~~ fYlHZ CLOCK A22A 6 MICR03rRIP
(A?) 1l1 v) MHZ CLuCK f>.2JA .. 4 If MICROSTHIP

~~lt.l MHZ REf- A2jA 1? MICRDSTRJP
?~vj MI1Z RH "'24A .. 2 t 10- MICfWSTRIP

-ArtJ A16A - ()

-/l.ltJ BUS" ... 3 ~L"C1)

... AI A16A .. 7
-AI BIJSA - .It (LA!)

-/\10 AlGA -H; X (FEED-THROUGH)
-A 1vJ I3USA "'13 (LA Hl)

-A 11 AloA -17 X (Ft::ED-nmOUGH)
-All BUSA -14 l LA 11)

-AJ2 AloA -18 X (FlCO.. THROUGH)
-IIJ2 GUSA -15 q.Al~)

-AJ.) AlGA -19
-/d '} BUS" -Hi Q,tI13)

-IIJ4 Alo" -2rd
.. ,\14 BUSA -17 lLA1d)

-AI:) AtoA -21 X (flED-THROUGH)
-1115 BUSA -18 (L,A l~))

-/1.2 AlGA - 8
-A'2 BlfSA .. 5 lLA2)

-AJ AlGA ... 9
-AJ BUSA .. 6 l LA 3)

-A4 Alo" -1!!l
.. A4 BUSA .. 7 lLA4)

-A5 A16A -11
-A~ nus" - B lL,AG)

-Ab AlGA -12
-A6 BUSA .. q lLA6)

-AI A16A -13
-A7 BUSA -1 £1 (LA7)

-AH A16A -14
-A8 BUS" -11 lLAl3)
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Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

MAIN MlJTI1ER RlJArW -A4 ALGA -I!) X (FI:ED-THROUGH)
-AY B() SA -12 (LA9)

A~8 A1(j fi - 9
AcoB Al9A .. 3 •
AMPL POT .. UU, A171\ .. 2 It

AMPL POl ... tjOT Jl 14

AMPL POT .. fOP A17A 1 It

AMPL POT ... rup Jl 12

AMPLrrUCJE AloA ... 2 It

AMPL ITUOE A~7A ... 1

-ANALOG DELAY A1613 13 It

-ANALOG DELAY A20B 12 X (F[EL)-THHQUGH)
-ANAUJC DELAY A20[j -12 X (Fl:.ED-THRQUGH)
-ANALOG DELAY A21B -12

~ANALOG WIDTH A1611 -13 It

-ANALOG WIDlfol 1\2tU 12

AtJltJ ZEr-<O A16A 3 .-
"Ill 0 ZERO A191\ -17
A1JlU ZERO A22A ... 1

-BALANCE PR£C Al6B 8 It

-BALANCE PRL:C A19A .. ?

-BALANCED A1611 G
-FjALANCED A19A J I<

CAL TRiG A19A t t1 It MICROSTRJP
CAL TRiG A2eA -1<1 MICROSTRIP

(;AL TRiG A19A IG It

Dl:'>AI1LE
tAt.. TRIG A2~A -16

Ul:JABLE

r..OI~P A16U 1 1 II

(; 0 t~P A17f\ ... 5

CUUNT ENB A22A 17 MICROSTfHP
CUUNT ENB A231\ 18 II MICROSTRIP

CYCLE cOI"1Pl,f.: T[ Alol\ ?
CYCLE COIWLt. T[ A2213 • 1 It

-D~ 1'116/\ 6 (LSB)
-D~ A2113 J! (LSB)
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Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

f"IA 11~ MCJTHER RUARU -1)11 A2tH .. t1 (LSB)
(A2) -D~l A2211 - ~ (SR DATA)

-D~ A22U 4 X (flED-THROUGH)
-l)~ A22U - L1 X (fI::ED-THROUGH)
-D0 A23B - 4 X (F[ED-THROUGfol)
-DQl BIJSA J (LDa)

-r) 1 A16/1 7
-DJ A21f~ 5
-Dl A2H3 - 5
-DJ BUSA .4 (LOt)

-D2 A16A 8
-D~ A21B 6
-D2 A21f3 - 6
-D2 BllSA 5 lLD2)

-I)) Al6A 9
-DJ A210 7
-r}J A216 - 7
-DJ BUSA 6 lLD3)

-L>4 A1611 10
-D4 A2111 8
-D4 /12tH - B
-Dd BUSA 7 lLD4)

-[)5 A16A 11
-D5 /l21H 9
-1;5 A21B - 9
-liS BU:3A 8 lLD5)

-Db A16A 12
-[)6 A2113 111
-DC> A2113 "H1
-D6 BIISA 9 (l[J G)

-D7 A16A 13 ~MSB)

-D7 A21B 11 lMSB)
-D7 A21B -11 lMSB)
-D7 Bt.lSA 111 tLD7)

-DtLhY CLULK A16B 2 I<

-D[LAY CLOCK A22A .. J

DELAYED SYNL A20" 17 MLCROSTRIP
DELAY[D SYNC A22A -18 " MICROSTRIP

EDGE J OUT A2111 -16 I< \.;OAX
EIJGE J UUT RP B LOAX

EIJGE I? our A21A -10 " \.;OAX
EIJGE 2 OUT HP l t,;OAX

8-10
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Table 8-2 Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals Assembly
CommentsDestinations

MA ll~ MUTHER ENI) CAL REF A1(i t.1 7 •
rOAR!) (A?) UJ!J CAL REF Al9A t

Et~ B PROBE~ :;w AlfilJ -15
[NG PRO[)E.~ GW HPW f • BRN/GR~J

END DIGiTAL DlLAY A21A 17 M1CROSTRIP
ENIJ lJIG1TAl D[l.AY A22A -16 Ir MICRDSTRIP

ENI) lljf';l TAL wIrJTH A21A 15
Et>l IJ lJIG!TAL. WiDTH A22A -1-1 It MICROSTRJP

EVENT Et~B AIGB - 1 It

EVENT Et"B 1\22/1. J MICROSTRJP

EVENT:; LLOCK A21/\ 8 Ir MICROSTRIP
EVENT0 /..LCJ(,K A22A - 8 MICROSTRlr

EVENT~ 1 r~ A211\ - 1 ~OAX

EV[hII"O iN RP A It ~OAX

EVENTO po r - eOT 1\211\ - 3 •
EVENTO PUT - tlln RPW 6 [jLK/ORN

EVENTS POT .. TAP A21A • 4
EVENT3 r~o T .. TAP RPW A If elK/RED

EVENTS POT .. [DP A21A • 2 It

EVENTO POI' .. luP HPW L BLKjRRN

EVl r~ [G E.DGE [r~f1 A16A 22 It

EVl I~[G EDGE [NO 1\22A .If

EV1S OLOPE NEli SW AloU 15
EV1S OLOPE NEG SW RPW r It BRN/YEL

EXl ENB A16B .. 4 Ie

EXl ENI3 A20A 5

EXl srD ::3 ~.J A~1 It JUt-4PER WIRE
EXl STD SW A16B 2~

[X,- TRIG 11~P U r A20/1. l ~OAX

EXT TRIG INPUT FP It ~O"X

EXT X A16B 14 II

£Xl X RPW () I:SLK/VIO

EXT Y A16tj -14 Ir

[Xl y PPW G BLK/GRY

GNP Mll 04 It

GND A01 - ~ •
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Table 8-2. Instrument Signal Diwibution (Continued)

Descri ptions Signals
Assembly

CommentsDestinations

t'AAIN MUPIER BOAR\) GNu AIMl 19 +5 V RlT UR~~

(A2) (FECD-THRnUGH)
[;N LJ Alf513 -19 +5 V HE TURI~

(FEED-THROUGH)
GND A16f:j 21
GND A16B -21
(jND A17H 16 X +5 V RETURI.,J
GNU AI7S -16 X +5 Y RETURN
GND A178 18
GNU A1713 -18
GND A!8A 1
GNu AleA - 1
G'~D A18A - 2
(:iNC) A18A J
GNlJ A18A .. J
GNl; A18A <1
(;ND 1118A .. t1
GND A18A 5
GND A18A ... 5
(,N[) A18A - ti
Gf~V All3l\ 7
GNU AlBA - 7
GNu A18A 9
GNu A18A .. 9
GNu A181\ -1(1
GND A18A 11
GND A18A -II
GND A18A 13
GND A18A -13
GNU A18A -14
GI'JD A18A 15
GNU A18'" -15
GNO A18A 17
GNU A18A -17
GND A18A -18
GN!) "18B 1
GND A18e - 1
GNU A18U ?
GND AlBA J
GND A18~ .. :3
(;ND A18B 16 X '5 V RETUR~~

(FLED-THROUGH)
GNO A18B -16 X "5 V RETURN

(FEeD-THROUGH)
GNl) A1813 18
GNU /\181.3 -18
G'>ll) A19A .. 4
GNLJ A19A 5
GND A19A '" 6
GND A19A 7
GNu A19A 8
GND Al9A - 8
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Table 8-2, Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

1~ A1 r~ MtdH[H 8UARIJ GND AlgA - 9
(A2) GND I\19A 10

.... * II Co "J r1 i~ I) [ I) .. A * " " GND A19A -1l1
GND AlSlA 11
GND A19A -11
GND A19A -12
GNU A19A 13
GNl; Al9A "13
GNl) A19/\ -1J1
GND A19A Hi
GNI) A19A -15
GNU A19A 18 X (FlED-THROUGH)
[j l~ [) A19A -18 X (Ft.EO-THHUUGH)
GN\.) A1913 1
GND A198 - !
GNU A19B .. 2
(,ND A19B J
GNu A19B .. 3
GNU A1913 16 +5 V RETURN
GNU 111911 -16 +5 V RE f URI~
GNu A19B t 8
GNU A1911 -18
GND A2ell 2
GNLi A2rJII 12
GNlJ A2etA -12
GNU A201\ -13 X (FlCD-1HRQUGH)
GI~ Li A20A 14 X (FlED-THROUGH)
GI>J [) A20A 15
GNl,> A2r'!A -15
(; 1\1 l) A2~A 16 X (FlED-THROUGH)
GND A2e" -17 X (FI::ED-THRUlJGH)
b'\j() A2011 18 X (FlED-THROUGH)
GND /1.2013 1
(iN!; A2013 - 1
Gl\ll) A20H 2 X (FlED-THROUGH)
GNU A20U J
GND A20U .. J
GN[; fl20B 16 X +5 V RETUR!~

(FEED-THROUGH)
(; t~ D 1\20B -lG X +5 V RETURN

( r(ED-p~ROUGH)
GNP A20n 18
GND A20[~ -10
GND 1121/1 1
GNI) 1\21A 7
GNO A211\ - 7
GND A21" - 8
GNu 1\211\ Q

GNl,i A21/1. - 9
GND A21A t (:J

GNU 1\21A 11
GNu A21/\ "11
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Model 5359A
Service

Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

~1A 1N MU r t1 (f? RCJARD GN[) 1\21A -1P'
(1\2) GNU A21A 13

.. * .. kite IJ ,~ f 1N! JE\) ... " • " GNu A21A. 1.4
GNO A21/\ -1<.1
GNU A21/\ -15
GNP 1\21A 16
GNP 1\21A -17
GNU A21'" 1B
GND A21A -18
GND A21B 1G X ·5 V RETlIR"l

(P[ED-THROUGH)
GNl) A2115 -16 X i-5 V R[TURI~

(Ff::ED-THROUGH)
GI~D 1\2113 18
GNU A21B -18
(;ND A22A 5
GN() /1.22" - 6
GNC! /1.22" 7
(;Nl) A22A - 7
GND A22A 8
GNU 1122" 9
GNl) 1\22/\ - 9
(jNl) A22A 1ItJ
GhlD 1\22{1. -10
GN[) A22A 12
GN() A22A ... 12
GNu 1122/\ 13
GI'!D 1122A "'13
GND 1\22/\ 1'1
GND A22" 15
GND 1122" -15
GND 1\22A 16
(;NC> 11221\ -17
GNu 1\22A 18
GNP A2213 16 X ·5 V RE TURIIj

(FEED-T~ROUGH)

GND 1\22B -16 X +5 V REluRN
(FE£D-T~ROUGH)

Gr~D A22£3 18
(;ND 1\2213 -18
GND 1\23A 1
GND A23A - 1
GI'41) A2JA ... 2 X CFI:.ED-THfWUGH)
GND A23/\ J
(;NO 1\23A - 3
GND A2JA 4 X CFI:::ED-THROUGH)
(;ND A23A 5
GND 1\2JA - 5
GNU A2:iA 11
GNU 112J/\ -11
GN[j A23A. -12 X (Fl:::ED-lHROUG4)
GNU A2:SA 13
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Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descri ptions Signals
Assembly

CommentsDesti nations

MA!N MCJrHER BOARlJ GN!) A2JA "13
(A2) GND A,2JA 17

•• It * .. L UI~ T ll~ I lED. It " " " GNLJ A2JA -17
G1'1 I) A23" -18 X (ft.EO-THROUGH)
(;ND A2313 16 X +5 V RETURN

(fEED-THROUGH)
GND A231.3 -16 X +5 V RE flJRN

(FEED-THROUGH)
GND A2JB 18
GNLJ A23U -10
Gt~ [) A2-1" 1l!'
GND A24A -1£1
GND A24A 1 1
GND A24A 12
GND A24A -1?
GNU A2-1A 1::3
GNl,J A24A -1J
GN Ij A2/tA 1-1
GND A24A 15
GNU A2-1A -15
GNu A24B ,)

<-

[;fIILJ A24B .. 2
GND A245 J
GNu A2413 4
GND A2413 .. .iI
GND A24U 7
GND A2-11.3 - 7
GNl) A24B 8
GND A24U 9
GND A2413 .. 9
GNU A24tj IG +5 V RETURN
GI'JD A241j -16 "5 V RETURN
GNl.) A24B 18
GNl) "24B -18
Cil'll! 8

'
IS t1 7 I 0 A9 AND A10 UNLY

(jNl) BUSU .. 7 10 A9 AND 1\10 ONLY
GNO BUSS 12 ·1~ V RETURN
GND BUSS -12 tn, v r~[lURN

GND llUSU 14 -1!:i V RETURN
GiIID eUS1.3 -14 "1~ v r~El URN
GND eUS13 1G +5 V R[TURN
GI~ IJ BUS1.3 -16 +5 V R[TUR!~

GNO I3lJSB 18
GND 8US13 -18
GN{) Jl 1

GND (UNUSED.J A21A 2 NO CONNECTION

H02 A16A 4
Hij2 8LJSA t

HL I~ Al6A 19
HE I~ lJUSfI 15
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Model 5359A
Service

Table 8-2. Instrument Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

MAiN MOrHE.R BOAfW H~UN A16A 18 X (Ft-EO-THROUGH)
(A?) HRUN BUSA 15

•• k.ltLUNrrNU(u~••• *
lAMPL A171:5 9 It

lAt~PL A170 ... 9 It

lAMPL A18H 9
I AI"PL A lEW - 9

IlJRIV[ A17S 7 It

IDRIVE A17e ... ., It

IDRIVE AIBl3 7
IlJFUVr A18B - 7

INl ENS A16H t1 It

IN,. ENS A20A J!

"INT ENS .- I:.tl A19A 6
"IN'!" EN8 -- t.tL A20A .. 7 It

-INl TR!G A20A 13 MICfH)STRJP
"INT TRIG A21A -13 • M1CROSTfUP

1Nl TRIG A19A tl It

I)J :.JABL£
INT TRIG A2eJA - 4

DlSABtE

lUFF A171:5 4 "lUfF A171:5 - it Ir

rUFF A18B ..,
lOFF A18B ... t1

-l~Q A16A 16 X <FlED-THROUGH)
-IRQ BUSA 13 (LIR~)

-LU(.K AlGA -22 "-LUCK A23B t 1

LU~K rIX A1613 -10 It

lUCK fiX A23B 3

LUGIC R[ TURr~ A16A ... -1
LUGIC RE TURI~ BUSA - 1

·MAI~UAL lRIG Al()1J ... 5 It

"~IAIJUAL TRIG A2C/1A J

NEG A1() tj -11 "NlG A17A e1

NlG .. Eel A17A 8 X (Ft:':£O.. THROLJGH)
N[G - Eel A17/1. • 8 It

NE.G - ELL AlBA 8
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Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

f'.'A 1N MUJHcn BOARV -NMI Al6ft. 17 X (fI:.ED-T HROUGf~)
(1\2) -NMI lHJSA 14 lLNMI)

tJURM .. Eel A17A 9 X CfI:.EO-1HROUGH)
NURM .. Eel A17A .. 9 ..
NURM .. rCL AlBA - 8

Of FSET A16A .. 1 It

OfFSET A17A 2

OffSET OFF AIGB -12 It

OfFSET OFF A17A .. 4

OfFSET POT .. 60T A17A J II

OfFSET POT .. 60T Jl 16

OfFSET POT .. lOP A17A .. J 1<

OfFSET POT .. rap Jl 7

-OUl ur LOCK A168 12
-(j\11 ur LOf,;K ,.,24A -18 ..

OU1Pur DISAt:1ll A16H .. 7 "QIJ1PU T DISM~Li:. A17A 6
OUTPUT f;!SAbLl A19A 2

OUTPUT (NU UK¥) A17/\ 12 X (Ft[O-THRQUGH)
fjU1PUT ENB CHL¥) A17A -12 It

QIIlPUT ENO CRLY) A18A 16

OVEN TEMP OK A01 .. 1 It

OV[~ TEMP o~ AloB -2?

PlRIUD DI~AHL[ A1GB .. 6 Ie

fJUUOD DISAf~Ll A201\ .. 6

-PULSE Al8U - 2 ~OAX

.plJ LS E A21A 12 .. ~OAX

PIJLSE OUTPur AlBA 111 Ie L:OflX
PIILSE OUTPur FP L:OAX

-RlLOAD A16U 1 Ir

-R[LUAD 1\22A 2

-R~l A16A 21 X (FtCD-THROUGH)
-R~l BIJSA 18 tLRST)

SFS A16i3 9 It

~rs Al7A 5

srs (RELAY) Al7A 111 X (FEED-THROUGH)
srs (HELAY) fd7A -HI "
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Model 5359A
Service

Table 8-2. Ins(rument Signal Dis(ribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

MA 11~ MUP'ER BOARD Sf S (RELAY) A18A -12
(A2)

Sll~GI.[ LYCll:. lNB AlGA 1 "S lI~GL[ LYCLE EN8 A22H 1

Sf>· Alt3f3 Ira •
SP. A17A • 6

~)P- (RELA Y) A17A 11 X (FlEO-THRQUGf-l)
SP .. (RELAY) Al7A -11 "Sf>- (RELAY) A18A 12

SPARE 1 Al()A 15 UNUSED
$I"ARE 1 BUSA 12 UNUSED

SPARE 2 A16A 2[1 UNUSED
SPARE 2 l3USA 17 UNlJSED

SPARE l A16A ... 5 UNUSED
SI"ARE ) DIJSA - 2 UNUSEL>

SI"ARE 4 BUSH ... 9 10 AQ AND AtB ONLY

SPARE !5 BUSH 9 10 AQ AND 1110 ONLY

SPARE 6 BUSB -1I~ TO '-9 AND Al~ ONLY

SPARE ., BUSB 1(1 TO A9 AND A10 ONLY

SIART A20U ... 2 " LOA X
SlART A23A 2 l,;OAX

.~p ART PHEC A16B • 0 ""START PRE.C A19A ... 1

SlARl PROHl A19A 12 t:o,\x
SJART PROBE RP J) If LOAX

-SlART TRIG A16B ... 2 "-S"ART TfdG A21A <1
.. START TrdG A22A 1 X (FEeD-THROUGH)

SlOP PROBE A19A 9 LOAX
$10r PRUBE RP E It LOAX

sy I~C A18A 18 M1CROSTRJP
SYI\lC A20A ... 18 It MICRoSnup

SYI\I(,; DELAY E r~ tj A16!-3 J "Sy I~ l; DELAY l:.lle A20A 6
~YNC DELAY ENt3 A22f\ ... 5

8-18



Table 8-2. Instrument Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

t-lA 11~ MUfI'1f- R S y I~ l; UUTPUT A18A ? • ~OAX

RlJARU (A2) $ y IJL (JUTPLIT FP ~OAX

r~IG A A18A 6 " MICROSTRJP
T"'lG A A19A - !3 MrCHOSTHJP

T~IG R A18/\ 111 Ii MICROSTHIP
l~IG 8 A19A - 7 MIC(WSTlHP

"l~IG HOUi()FF A22/1 11 It

-Tf-<'IG I~OLDOI- r A2j/\ 6

TRIG LEVEL .. BOT A20/1. ... t It

TRIG LEVEL .. BOT J1 6

T~IG LEVEL ... lAP A20/1. ... J
TRIG LEVEL ... lAP Jl 5 II

r~IG l.EVEL ... TOP A2VlA ... 2 k

TRIG LEVEL - IGP JJ "
pqG ::it-OPE + A16B 5 •
TRIG ~LOPE + A2CJJ" ... 5

l~L A17!>. 17 It

T""'L A17A -17 X CFI:::ED-THRQUCH)
TRL AlBA -16

VlO A2JII HI "vto A2'1B l

VLO (1INIlSEDJ A24B ... 1 NO CONNECTION

"V~A A16A 5
-VMA BtJSA 2 (LVMA)

V~l A17B 12 •
V~t A17U -12 It

V~l A18B 1?
V~l A18U -12

V~2 A17F3 5 It

V~2 A17r~ ... 5 It

V~2 Al8U 5

V~J A1713 6 "VS] A178 ... G It

VS] A18U - 5

..WlufH CLO<;K A1613 .. J It

I "WIDTH CL(Jt;K A22" .. ..,

EN[) OF LI:;>T
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Model 5359A
Service

Figure 8-3. Assembly Signal Distribution

Descri pt io ns Signals
Assembly

CommentsDesti nations

PWR SUP !'10TIILH B£) 1v) MHZ ... AZ A01 " LOAX
111 MHZ .. TS AC11 " LOAX
[Xl S Tt) S~ A(ill " JUMPER WIRE
J Vl ~HZ eLK A01 1 *..
OVEN TEMP UK A01 - 1 Ie

J r y 1\01 2 Ie- :)

-J~ V 1\01 ... ? Ie

-5.~ v A01 3 "
-5.~ v Alii 1 .. J "GND A01 .l1 "
GNU A01 .. 4 ".. 5 V MIl 5 ".. 5 V A~l .. 5 ".. r 5 v A01 6 /(

.. 15 V ~01 .. (; "
f-'I'<Ol.ESSUH I If S1 i~G l, [ (,;Y~LE.. A16A 1 It

ENR
OfFSET 1\16A .. 1 "C"CLE COMPLE n 1\16A 2
AMPLITUDE A16A - 2 It

AIJTU lU<U A16A J It

HI!l2 A1011 4
LUGIC Hr TURf~ A16A .. 4

-VMA AlGA 5
SPARE J A16A .. 5 UNUSED

-DVl AlGA G (L.SB)
-I\fl A16A ... 6

-I)J A161\ 7
-AI A1o/l ... 7
-D2 A16A 8

-A? A1611 .. 8
-DJ A1011 9

-AJ A16A ... 9
"D4 A16A 1~

-A4 AloA -1[1
-D5 A16A 11
-1\5 A16A -11
-ut.- AHiA 12
-1\ [j A16A -12
-lll A161\ 13 01S8)
-1\7 A16A -lJ
.. (R I ~J I ) A16A 14
-A8 A16A -14

SPARE J 1\1.6A 15 UNUSED
-All A16A -15 X (FlED-THf~OLJGH )
-IRQ AlfiA It) X (FEED-THROUGH)
-AHJ 1I.10A -It) X o--t (1)- THRUUGH)
-NMI 11.1611. 17 X (FEED-THROUGH)
-A J 1 AlGA -17 X (FEED ... THROUGH)

HRLJN A16A 18 x CFtED-THROllGH)
A16A -1.8 X (FI:.Ef)-THROUGH)
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Table 8-3. Assembly Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

" I< I: A' C0 ~I rll~ UElH' It ** HLN AlGA 19 UNUSCD
-A 1:5 A!oA -19
S~ARE 2 A16A 2~ X ( Ft (!) ... THf< 0uGI~)

-AJ4 AlGA -2fd X (FlED-THHuUGH)
-RST A16/\ 21 "-1\15 Al()!\ -21 "tVT i~ (r; EDGE A16A 2')-'.
lNfl

-LUCK A16A -22 I<

"-RELUAD A 161~ 1 I<

EVEN, (N6 A161.3 ... 1 "-DLLAY GLUCK "1GB 2 It

-SIART Tr~ I G Al(jU ... 2 II

SYIH..: DELA Y U~lj Al()13 J It

-WJ.DTH CLOCK 1\16B .. 3 It

INl E~jB AIGB 4 .,tJ,"***"*k
EXT EN!) A16B - 4

1 ~ I G ~lOPE + A1G~j 5 It

-MAI~IJAL TRIG Al6B ... 5 II

-fjALA.I~tED AIGU (}

PE rn va D13AUlt. AIGB - 6 "ENB CAL REf" A16B 7 "QU1PUT DI :JAl:H.l A161~ - 7 "-HAlA l-.JeE PR(C Alf)l3 8 "-SfARI PriLl A16U - 8 "SFS A16tJ 9 "A<8 Al(iB ... 9
St-'- AIGB lkl "LULK r!x AIGB "'HI "
(.(JI~P A1Gtl 1 1 "tjL C A!.6B -11 It

-0(11 ur 1_ 0 (; K A16U 12
OffSE.T OFF AIGU -12 "-ANALOG DELAY 1\1613 1 J It

-ANALOG WIUfH AloU -13 "eXT x AlGR 14 "EXT y A1613 -14 It

EV1S 3LoPE Al () ti 15
NEL SW
ENS PHOBE~ ~w Alf>B -Hi
d~ V AIGH 16
• 15 V A16U -16
-l~ V AIGB 17
... 1~ V A16B -17
.5 v AI6U 18
.. ~ V A16B "'18
GNU Al(}1j 19 +5 V RE TUHt~

GI-JD Ai6U "19 +5 V RlfURN
-5.~ V A 16fi 2[1
-5.2 V A161i -20
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Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

OU1I-JUr GND Al8A 1
(, ~l D A18A .... 1
SY!"-IC CJlJTPlJl A18A 2 • LOAX
GNu AlBA .. 2
GND AlBA J
GNu AlBA .. J
Gl'llJ A18A 4
Gt~lJ A18A .. 4
GNl) A18A 5
GNu A18A - 5
TRIG A A18A 6 • ~lCRQSTRJP

GND A18A ... 6
GND A18A 7
GNI) Al'8A ... 7
t~l G .. ELL A18A 8
NURM .. Eel AlBA - 8
GND A18A 9
GNU A18A .... 9
lRIG B A18A 10 • MI C1<0 STKJ P
e>N[) A18A -111
GNU A181"1 1 1
GNIJ A18A -11
sP.. (RELAY) AlBA 12
Sf S CHELAY) A18A -12
(;I'-ID A18A 13
GNU A18A -13
PULSE OU1Pur A18A 14 • LOAX
GNu A181\ -14
GNu A18A 15
GNl,.i A18/\ -15
oI. J1 p ur [N fJ (f~ L n AlBA 16
T~L A18A -Hi
GND A18A 17
£:;N{j AlBA -17
SYI~f,; A18A 18 MlCROSTRJP
GNP A18/\ -18

GNl) A18f~ 1
GNU A18t:3 .. 1
Gl'll) A1813 2

"PULSE A18t3 .. 2 (;OAX
GND AI8t3 J
GNU A1813 - 3
lUFF AIRI3 4
lUFF A1813 .. 4
liS;: A18l! 5
V~J A1815 .... 5
lUHIV[ 1\1813 7
IPRIV[ Al8U .... 7
lA/"'PL A18B 9
IA/1PL A1813 - 9
V~! A181:1 12
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Table 8-3. Assembly Signal Distribution (Continued)

Model 5359A
Service

Descriptions Signals
Assembly

CommentsDestinations

GNU A16H 21
l:i NlJ A16H -21
[Xl STD SW A16e 22

.k'*.k••• ~ •• k* •• "k OVEN T(MP OK A16U -2?
OUTPUr C.OIHROL. IiMPL pur .. JU~ A171\ 1 "AMPLlfUDf. AI71l .. 1

OfFSE.T A17A ?
AMPL POl .. 11 () 1 A17A - 2 ..
OrrSE.T P(JT- t3 ul 1117 A J It

UfFSET POT- rup A17 II - J It

~)l C A17A t.1
OFFSET OF F "'17/\ - 4
~F S A17/\ 5
COMP Al7A .. 5
OlllPUf Dr~i\uLl A17/\ 6
~f-J- Al7A - 6
N[ G - ELL Al7A 8 X (FlED-THROUGH)
I~t G .. ELL Al7A .. 0 "iwr~M .. Eel A171\ 9 X (FtED-TI1HouGH)
l~uRM .. ELL A17A - 9 I<

Sf S (RELAY) A17A HI X CFI:.El)-THROUGH)
:5 f S (R(LA Y) 1\17A -1 £1 I<

sp· (RELAY) AliA 11 X CFI:.ED-THRaUGH)
::;fl • (REl.AY) A17/\ -11 If

utJ 1PIJT [NfJ U~Ln A17" 12 X CFt·ED- fHROUGH)
OUl PUT OW CHL'() A17/\ -1? If

TtiL Al7A 17 It

Th'L A17A -17 X (flED-THROUGH)
rUFF A1713 4 It

lUFF A17U .. 4 It

VS2 A17U 5 "V';;2 A17B .. 5 It

v~..s A17B 6 "
V~:S A1713 - 6 I<

r1)RIVE A1711 7 "lURIV[ A17H - 7 fir

IA'1PL /\1711 9 I<

lAI~PL A17lJ ... 9 •
V';;! At7B 1? •
V~! A17F3 -12 "• J 5 V A17B 13
+13 V 1\17B -13

J ~. V 1\1.7B 14- ;)

-J5 V A17t5 -1""
.5 v A1713 15.5 V AI7S -15
GNU A1713 16 X"5V KTN (FE ED- rHROUGI1)
CN!; A1713 -16 X+5V R1NCFEED-THROUGH)
-5.l V A17U 17
-5.t! v Al7B -17
GND A17U 18
GN[.J A17B -18
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Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

t"It*.CONTINtI[!Jk.·"- VS1 A1813 ·12
d~ V A18B 13
+'5 V A1813 -13
-J5 V AtBB 14
·J5 V A18B -14
.5 V A18H 15
.5 V A18fj -15
GND A18B 16 X+5V RPJ (FEED-THROUGH)
GI~D A18H -16 X+5V RT N ( FEE D.. THR0Ur, H)
-5.tI V A1813 17
-5.l V Al8U -17
(;ND A1813 '8
GNI) A18B "18

~UTU ZERO ENB CAL REF A19A 1
-SlART PREC A19A - 1

OtJTPUT DI3AIjI..,t:: A19A 2
-BAL.ANCE PREC A19A - 2
-BALANCED A19A J It

A~B A19A .. J •
Ii'll TRIG Al9A 4 "
Dl~"tlLE

GND A19A - 4
GND A19A 5
TRIG A A19A .. 5 !'IICROSTRIP

-INl ENB .... Eel A19A 6
GNU A19A - 6
GND A19A 7
lRIG B A19A .. 7 MICROSTRIP
GNu A19A 8
GND A19A - 8
SlOP PRonE A19A 9 l:OAX
GND A19A - 9
GND A19A 1(1
GNu A19A -10
GND A19A 1 I
GND A19A -11
SlART PRUO[ A19A 12 LOAX
GNLi A19A -12
GND A19A 13
GNl) A19A .... 13
(.AL PUG A19A 14 II MICRnSTRJP
GND A19A -14
GNu A19A 15
GND A19A -15
tAL TRIG Al9A 16 It

lJl~!lBLE

AUTU ZERU Al9A -17
GNP Al9A 18 X (FllP .. THROUGH)
GI'lD AlgA -18 X Cft:ED-THROUGH)
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Model 5359A
Service

Table 8-3. Assembly Signal Distribution (Continued)
~ _ R _

Descriptions Signals
Assembly

CommentsDestinations

GNU Al9A 1
GN(j A19B .. 1
1 t.'I MHZ - AZ A1913 ? I,;OAX
(; ,,, [) Alga - 2
GNt) A19B 3
GNt) A198 .. }

-+-15 V A19U 13
:. J 5 V A19H -13
-J5 V A19t3 14
.. 15 V A19B -14
+5 v A1913 15
.. 5 V A19B -15
GNP /l.19rJ 16 +5 V RE lURhl
GNu A19t3 -16 +5 v RE1URt-.l
-5.~ v A191~ 17
-'5.~ V A19H -17
GND A19B 18
GNlJ A1913 -18

TRIGGER AMp [Xl IRIG l!~PU , A20A 1 LOAX
THIG LEVEl.- .. Bur A20A .. 1 k

GNlJ A20A 2
TRIG LEVEL -TOP A20A ... 2 I<

-MANUAL TRIG A2QlA 3
pqG LEVE.L - rAP A2'lJA .. J
1N1 ENfl A2'lJA 4
11~1 TRIG /)l~t\BL£ A2f1JA .. tl
EXT un:~ A20A !..i
TRIl;; 3LOPE + A20A .. !..i
~ Y I~ {,; DELAY ENe A20A 6
PLRIOD DISAULE A20A .. 6

-Ii'll ENS ..... l:Cl A20A ... 7 "(;ND A2flJA 12
GNU A20A -12

"'1 III 1 TRIG A2fl.A 13 MiCRQSTHrp
GI~ l.i A2(I1A -13 X (Fl::EO-THROUGH)
GNv A2\2lA 14 X (fI:.ED-T HRQUGf-l)
CAL, TRIG A20/\ -14 MICRoSnup
GNl) A2'011 15
GI'JI; A20A -15
GI~ li A2(~/\ 16 X (FI:.EO-THRQUGH)
LAL TRIG I) 1 :..iAfJLE A20A -16
DE.LAYED SYNC A20A 17 MICROSTRIP
Gt'll) A20f1 -17 X (Ft.ED.. l fWUUGH)
GNu A20A 18 X (FI:.(O-THRQUGH)
SYNC A20A "18 • M!CROSTR1P
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Table 8-3 Assembly Signal Distribution (Continued)

Oeser ipt ions Signals Assembly
CommentsDestinations

GND A20U 1
GNO A20fJ ~ 1
liND A2013 2 X (Ft::ED-THROUGH)
SlART A200 .. 2 " LOAX
GN(; A20U J
GNU A20U .. J

-ANAl,.OG DE-LAY A20U 12 X (F~ED-THROUGH)

.. ANALOG DELAY 1\20f3 -12 X (fI::ED-rHRQUGH)
... J5 V A20U 13

I +J5 V A2~13 -1J
.. 1~ V A20B 14

1r- V A20B -Ill.. :)

.. 5 V A2013 lti
*5 V A20!i -15
GNU A20fi If) X +5 V RrN(FEED-THROUGH)
GNLJ A2~H .. 16 X+5 V RPJ(FEED-THROUGH)
-5.tJ V A20U 17
.~.t! V A2~B -17
GNu A201J 18
GNU A20U -10

ANALOG rlMING GNU A21/1 1
EV£NT~ iN A21A - 1 LOi\X
GND (UNUSEDJ A21A ? NO CON~[CTION

[VENT~ POl .. fOP A2tfl - 2 "EVENT3 POl .. BUT A21A ... 3 "
-SIART rrdG A21A II

EVENT~ POT ... lAP A21A ... 4
GND A21A 7
GNU A21A .. 7
EVENT~ t.:LOCK A21A 8 " MICROSTRJP
GND A21f1 - 8
GNU A21/\ 9
GN() A21A ... 9

GND 1\21A 111
ElJGE 2 OUl A21A -111 " LOAX

GND A21A 1 1
GNL; A21A -11

-PULSE A21A 12 " LOAX
GND A21A -12
GND A211\ 1J

"1l'41 lRlG A21A "13 " MICROSTRIP
GNU A21A 14
GNl; A21A -14
EN!) lJP'! TAL IdDl H A21A 15 MICROSTRJP
GNU A21A -15
GNlJ A21A 16
ElJGE , our A21A "'16 • LOAX
END l)IGr TAL (If.LAY A21A 17 MICRosnup
GND A21A "17
GNU A21A 18
GN[) A21A -18
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Descriptions Signals
Assembly

CommentsDestinations

.AkkLONTINUEU.*.* -Dkl A21B .II ~LSB)

-()~ A2111 - <1 tLSB)
-DJ A21n 5
-()J A211J - 5
-(!2 A21fl 6
-02 A21B - 6
-OJ A21B 7
-r)J A21H .. 7
-(;4 A21~ 8
-04 A21B .. 8
-lJ5 A218 9
-IJ~ A21B ... 9
-D6 A21t3 1[1

-u6 A21B -11;1
-D7 A21B 11 (MSB)
-U7 A21B -11 (1)-158'
-ANALOG WIDTH A21lJ 12
-ANAL,UG DELAY A21t1 -12

of J 5 V A211) 13
.. I ~ V A21B .. lJ

-J5 V A21n 1 o!\

-15 V A211l -14
.. 5 V A21U 15
.. 5 V A21B -15
GNu A21fS 16 X +5V RPJ(fECD-THROUGH)
GNU A2!fJ -16 X+5V RrN(FEED-T~ROUGH)

-5~() V A21B 17

-5.' V A21B -17
GND A21B 1B
GNU A2!H -18

S T1\I~l ABLE PLL US~ Lr-JU A23/1. 1
GNU A23/\ - I
~lART A23A 'l COAXc.

GNU A2~iA .. 2 X (FI:..ED-THR(JUCH)
GNU A23A J
C;N!) A2J/\ .. J
[, N l) A23A -4 X (FlED-THROUGH)
) ~Hj MHZ CLUCK 1\23A - -4 * MICROSTRJP
GN[J /\23" 5
(iN LJ A23A - 5

-TRIG HOLUOFt A2JA 6
VUJ A23/1 111 It

GND A23/\ 11
GND A23A -11
?~lvJ MHZ REF A23A 12 "1ICROSTRIP
GI~D A2J/I -12 X (FEED-THROUGH)
GNU A2"JA 1J
GNLJ A23A "13
GNU A2"JA 17
C;N[) A2JA -17
(,;OUNT ENB A23A 18 * M!(;RflSTRIP
(;N[) A2jA -18 X (FEED-THROUGH)
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Table 8-3, Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

LUl.K rrx "2 J fj J
.. j)f.d A23B - L1 X (FEED-THRQUGl1)
-LUCK A23B 1 1

.. J :::; V A2JB 13

.. 15 V A23B "13

.15 V A23B 14

.J(j V A23n ""14
+5 V A23B 15
.. 5 V A23B "'15
GNU A2313 16 X+5VRTN(F[CD-THROUGH)
GNu A23B -16 X+5VRTN(F[ED-T~ROUGH)

-~.t' V A238 17
-5 '. t' V A23e "'17
GNU A2JB 18
GNP A23B -18

DIGllAL T 1I'1l1~G -SJART TRIG A2211 t X CFl::[I)-THRQuGH)
AIJTU ZERO A22A ... 1

-RE.LUAD A22" 2
"D~ A22A .. 2 {SR OATA)

EVENT ENB A2211 3
-DlLAY CLOCK A2211 ... J

EVT f~[G EDGE. ENS A22" 4
-WiDTH CLOCK A22A ... tl

GNU A22A 5
SYNC DELAY E I~ tj A22" ... 5
110 ~J MHZ CLLJLK A22/1. 6 MICROSTRIP
GNU A22A .. C3

GNU A22A 7
GN!,) A22A ... 7
GNU A22/1. B
EVENT::; CLUCK A22A .. 8 MICROSTRIP
GN!) A22" 9
GND A22A - 9
GNU A22A 10
GND A221\ -111

-TRIG HULl..lQfF A22A 11 *GNU A22A 12
GNu A22A -12
(;NU A221\ 13
GN[J A2211 -13
GNU A22" 14
END DlGiTAL WlOTH A22A "1<1 • MICROSTRIP
(;N!) A22A 15
GND A22A "15
GNU A22" 16
EN!) DIGITAL DlLAY A22" -16 • MICROSTHJP
LUUNT ENB A22A 17 M1CROSTr<IP
GNU A22A -17
GI~ [) A22" 18
D[LAY[D SYNC A22A -18 • MICROSTRJP
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Descri ptions Signals
Assembly

CommentsDestinations

~INGL[ LYC;Ll A22~~ t
[ I~U

CYtl.. E C;QtWL[ Tl A22B - 1 II

-LJ~ A22B 4 X (FtEI)-lI1RQUGH)
-0\1 A22l3 - <"I X (FE..ED-THRLlUGI-I)

.. 15 V A22B t J X (FtED-THROUG~)

+1~ V A22t3 -13 X (FE..CD-THRQUGk)
J r" V A22B 14- :.)

-15 V A22B -14
.~ V A22B 15
+~ V A22B -15
(;NlJ A22U 16 X~5V Rl!~(r[ED-T\.1R(,\UGH)

GNl; A22B -16 X+5V RTN(FE.ED-TI-IHOUGH)
-5.~ V A22t3 17
-5.'2 V A22U -17
GN[) A22t3 18
GNu A2213 -18

I

I
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Table 8-3 Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

2~k1 MHZ ~iUlTIPLIER GNlJ A2-1A 10
GNl) A24A -10
GND A24A 11
2~H) MHZ REF A24A -11 • MICROSTIU P

GND A24A 12
GN[J A24A -12
GND A2!4A 13
GNP A24A -13
GND A24A 1 01
GND A24A 15
GND A24A -15

"'OUT or LO<.;K A24A -18 •
litO A24ti 1
vto (1INUSED J A24U ... 1 NO CONNECTION
GNU A24B 2
GND A24IJ ... 2
GNU A24rS J
GNU A24e 4
GNU A2413 ... t1
GNl; A248 7
GND A241j ... 7
GN[) A24U 8
)0 MHZ - 1'6 A2413 - 8 LOAX
GNU A24jj 9
GNU A24fj • 9
.. i 5 V A24B 1 1
>tJ3 V A2413 -11
-15 V A24B 13
-15 V A24f3 -13
+5 V A24U 15
+5 V A2413 -15
GNLJ A24U 16 "'5 II RE.TURN

GN[) A24U -16 +5 V RETURN
..5.~ V A24B 17
-5.2 V A248 -17
GNl,) A24U 18
GN() A201U -18
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Table 8-3 Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

A9 I HRLJ1JGH At~ H~2 fjllSA I
LOGIC RE TlIRN BIJSA .. 1

-VMA 13 11 SA 2 lLVMA)
SPARE. 3 BIISA - ,., UNtIS[l,)c.

-fJ~ BUSA J (LDP.!)

-AVl GIISA - J (lfl0)
-lJl U' ISA 4 (LD 1)

-A1 BUSA .. 4 lLA 1)

-1)2 f:1l.I S A !j lL.02)
-/\2 BIISA .. 5 (U\2)
-f;3 BI.JSA 6 (LD3)
-AJ 8!JSA .. 6 (L.A3)
-D4 BUSA 7 lL,(4)

-A4 [jUSA .. 7 lL.A4)
-[)5 GUSA 8 (L05)
-A~ Bl!SA ... 8 (LAS)
-uG BUSA 9 £LD6)
-A6 BUSA .. 9 Q.A6)
-!J7 BI,ISA 1{1 (LDn
.. AI fjlJSA -Hi (LA7)
_(fo?/WI) BUSA 11 (L(R/~~'))

-118 BUSA -11 (LA8)
SPARE 1 13!JSA 12 UNUSED

-A~ l3USA -12 lL.A9)
-p-?Q BUSA 13 lLIRr,))
-Alb 61!$A ·13 (L.A HI)

"NMI BUSA 14 (LNMI)
-/\ I I BUSA "'14 (LAID

H"'UN BU5A 15
-AJ2 l)l)SA -15 lLA12)

HL I~ 0l'5A 16
-AJ3 BIISA ... 16 (LA13)
~WARE 2 BUSA 17 Ul~US[D

-AJ4 lJllSA -17 (LA14)
-P~l fjUSA 18 (t.RST)

-AJG BUSf\ -18 lUd5)

GNU lWSU 7 fO Aq ANI) Al~ Or~L y
Gl-JD BUSB - 7
I \1 t-AHZ .. elK Bllsn 8 ' 0

Aq AI~D Al~ ONLY

I \0 MHZ LLK 81. 1SB 8
'fO A9 AND AIel ONLY.. -

~PARE !5 BlJ3B 9
I 0 A9 AND A10 Ol\lLY

SPARE 4 BUSH .. 9
fa Aq fd~D Al(?! ONLY

S~ARE 1 BUSU 1 [1 fO Aq ANI) 1110 OI~L v

SPARE (> BlJSfJ -U.1
TO ",q AND Al~ ONLY

.. 15 V t3lJSU 11
TO Aq AND A10 OI~L Y

+15 V B!JSn -11
GNU BI15fj 12 +ib
GND OIISB -12 v Rf..TURN

-15 V 81)SB 1J "'1~ V RETURN

-15 V [3IJ SH -13
GNU I3l1sn 14

"'15 V HE1URN
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Table 8-3. Assembly Signal Distribution (Continued)

Descriptions Signals
Assembly

CommentsDestinations

f:;ND BIJSS ·14 -1~ V ~E1URN

+5 V BliSS 15
.. 5 V 13' l$B -15
GNv BIlSI.l 16 "5 V RETURN
GND BUSH -16 +5 V RETURN
.5.~ V BUSS 17
-5.t! V B!1SB -17
GNu B[I,S B 18
GNu fjl./Sfj -18

fRONT PANEL PULSE OUTPUr FP LOAX
SYI-/l,; OUTPUT FP LOAX
EXl TRIG lNPUJ FP k LOAX

FRON1 PANEL CABLE f.;Nl.; J1 1
TRIG LEVEL-fuP J1 '"THIG LEVEL-r,ay Jl 5
THIG LEVEL-HUT J1 6
OffSE.T POT-lOP Jl 7
AMPL POT ... rot" J1 12
At'lPL POT ... UOJ J1 1-1
OI'F-SET POr- 5 OT Jl 16

R[M~ PAr~EL EVENTS IN RP A k I,.;OAX
EIJGE I au r RP B L:OAX
EI)GE 2 au r RP L LOAX
START Pv< 0[3 L: RP 0 • LOAX
SlOP PROBE RP [ " LOAX

REAR PA I~E' L WIRES EVENT~ por-fAP RP\~ A k BLK/RED
[1J(NT3 rJOT-eo,. RPW !3 BLK/ORN
[VENTO POl-lOP RPW l BL.K/RRN
EXT X RPVi D tJLK/VIO
[VIS 3LOPE NEG RPW [ " BRN/YEL

SW k BRN/GRN
ENS PROBEJ OW RPW r BLK/GRY
EXl y r~pw G
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8-32. LOCIC 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 0 are used in pure logic where 1 represents true, yes, or active
and 0 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 "adive" 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
true (or more generally, if all inputs
are true).
Y=1 if and only if A=l and B=1
Y=A-B

OR Y is true if and only if A is true or B is
true (or more generally, if one or more
inputs(s) is (are) true).
Y=l if and only if A=l or B=1
Y=A+B

TRUTH TABLE

A B y

1 1 1

1 a a
0 1 0

0 a 0

8-36. Negation

EQUIVALENT
SYMBOLS TRUTH TABLE

A B Y

1 1 1

1 0 1

0 1 1

0 a 0

EQUIVALENT
SYMBOLS

A---f"::1_
B~Y

8-37. In logic symbology, the presence of the negation indication symbol 0 provides for the
representation of logic function inputs and outputs in terms independent of their physical
values, the 0-state of the input or output being the 1-state of the symbol referred to by the symbol
description.

EXAMPLE 1

TRUTH TABLE
A B Z

1 1 0

1 0 1

0 1 1

0 0 1

EXAMPLE 2

:=B-z

TRUTH TABLE
A 8 Z

1 1 0

1 a 1

0 1 1

a 0 1

EXAMPLE 3

:=&-z
TRUTH TABLE

A B Z

1 1 0

1 0 0

0 , 0

0 a 1

EXAMPLE 4

TRUTH TABLE
A 8 Z

1 1 0

1 0 0

0 1 a
a 0 1
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EXAMPLE 1

EXAMPLE 2

EXAMPLE 3
EXAMPLE 4

says tb.at 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).
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 equ ivalent.
Z = ~ +~ or Z = A + Band,
Z = A • 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 13 is redefined
suitably.

8-40. In describing the operation of electronic logic devices, the symbol H is 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 I:::::l.. 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 "~" is used in this manual.

EXAMPLE 5
Assume two devices having the following function tables.

DEVICE #1
FUNCTION TABLE

A B Y

H H H

H L L

L H L

L L L

DEVICE #2

FUNCTION TABLE

A 6 y

H H H

H L H

L H H

L L L

POSITIVE LOGIC
By assigning the relationship H=1, L=O 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;

8-34
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NEGATIVE LOGIC
Alternatively, by assigning the relationship H==O, 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

A~- y
B

DEVICE #2

8-43. MIXED LOGIC. The use of the polarity indicator symbol ( b.. ) 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

FUNCTION TABLE

A B Z

H H L

H L H

L H H

L L H

EXAMPLE 7
FUNCTION TABLE

A B Z

H H L

H L L

L H L

L L H

This may be shown either of two ways:This may be shown either of two ways:

:~z :~z :~z
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=O)
of the NAND truth table, and also note that the
function table is the negative-logic translation
(H=O, L=1) of the NOR truth table, given in
Example 3.

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=O)
of the NOR truth table, and also note that the
function table is the negative-logic translation
(H=O, L=1) of the NAND truth table, given in
Example 1.

8-44. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( t:::::..) for each negative indicator ( 0) while leaving
the distinctive shapes alone. To convert from the symbology of negative logic, a polarity indi
cation ( ~ ) is substituted for each negation indicator (0) 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 (0) or polarity (~) indicator) delete the
indicator.

2. At each input or output not having an indicator) add a negation (0) or polarity (~)

indicator.

3. Substitute the AND symbol 0 for the OR symbol D or vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative
logic stays negative, and mixed-logic stays mixed.
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8-46. The choice of symbol may be inti uenced 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:

8-36

----t:>,

~
I

-,
1 t-

.....J

r .,
E --i t-- E

L ..J

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.



..
---i J

L

r
--f K

L

r
--f D

L

r
--lA

L

J INPUT. Similar to the 5 input except if both J 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 Cis 1 and the D is 0,
the flip-flop will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing
relationship at outputs.
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8-49. Dependency Notation "c" "G" "V" "F"

8-50. Dependency notation is a way to simplify symbols for complex Ie 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 ltC' for control and "Gil 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 aconnect-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 Finputs are inactive (13), the related Foutput is disconnected from its normal
output condition (it floats).

=ffi1G2
1,2X

=ffi1G2
X12

The input that controls or gates other inputs is labeled with a "C" or a "GH
,

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 "Gl."

When the controlled or gated input or output already has a functionallable (X
is used here), that label will be prefix ed 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 control input, then the
identifying numbers of each gate or control input will appear in the prefix or
subscript, separated by commas. In this example "X" is controlled by "Gl"
and "Gl."
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8-51. Control Blocks

8-52. 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:

8-38

REG

RIGHT-r=l

LEFT~

~
1
I

·1

_ UID

SE L

SO

51

SEL

GI

G2
G3

OUTPUT

SEL
so
$1

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function Jines, 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 input at an 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 SO is the least-significant digit. If the 1 level of these lines is
low, polarity indicators (I::::..) will be used. The gating lines havean 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 (t:::.) 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 (t::::..) will
be used.
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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.

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.

1
2

1

2

;>1

;>1

b

d

3D
10

3D

C1.2.3
3D FF ,

3D Cl.2.3
20 FF ,

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 Ie pins that
have two functions. Input "an enables one of the inputs to the top D-type flip
flop (1 D), and also sh ifts 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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1
_- DC

,./-------1
OATA DC

INPUTS j 1--'------1
- Dc

" /-------1
DC

I-r-............

COUNY
INPUT

CLOCK
INPUT

COUNT
PlAECT10N

COUNT
ENABL£

'2 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. ~imilarly) 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 (bit weighting
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.

INHlB1T

DATAI ::
_6 0

INHIBIT +,15.1-----1

1
'3

DATA :: ;

_10 0....-_...

A3\

Aiio
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SELECT {
LINES 1"

t----'

14I"!'!X-_~'!'!'V....•
13 16

12 8
4

11

10

15i'.1-:::-----'

Multiplexer control block used to show dual4 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-V 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 (AOO
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 Ootype Flip-Flop consists of two independent
Ootype flip-flops. The information present at the data (DcJ 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 (5) 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 synthesis in
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 0 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:

a. Startable PLL Oscillator
b. Digital Delays
c. Analog Delays
d. Output Flip-Flop
e. Digital Sync Delay
f. Auto Calibrate

>------t-- SYNC
OUTPul

PRESET

,,-OELAY CHANNEL~

"-WIDTH CHANNEL--1

>-~---+-_ OUTPUT

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 tothe
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 point in 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 13 to 10 n5, in ""50 ps steps. Each delay channel, combining digital and analog delays,
produces an overall delay, selectable from 13 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-IB. 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 Frequency/Period
WIDTH 100.00 ns
PERIOD 1.00 J.Ls

FREQUENCY 1.00 MHz
STEPS SIZES 1.00 ns/l.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 chan nel 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 pulse 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:

{

Do = 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:

User Selections

Measured by the Cali
bration routine

{

<Delay> = delay as specified on front panel or via the HP-IB
<Width> = width as specified on front panel or via the HP-IB
<Period> = period as specified on front panel or via the HP-IB

Co = delay constant for normal (PRESET) insertion delay
Cos = delay constant for short (AUTO) insertion delay
Cw = width constant
Cp = period constant
So = measured analog step-size for delay channel
Sw = measured analog step-size for width channel

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:

[
<Delay> + CD]Do = Integer of P
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AD = r <Delay>p + CD J - (DD) (P)

SD

<Delay> + CD + <width> + Cw
Ow = Integer of ------'-------:p=--------

Aw = [<Delay> + CD + ~Width> + Cw J - (Dwl (P)

Sw

NOTE

Replace CD with CDS in above equations when a short insertion delay
(AUTO with delay >100 ns) is specified.

For internally triggered modes, where Period (Frequency) and Width are specified:

O [ f
<Period> + Cp

w = nteger 0 p

Aw = [ <period>p+ CP]

O I f
<Period> + Cp - «width> + Cw)

D = nteger 0 P

AD = I <Period> + CPp - «Width> + Cw) ]

SD

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. It is possibleto
recall and display th e Del ay, Width, and Period factors via the front pa nel keys. In add ition, 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 (OD, AD, Dw, and
Awl are recalculated each time any new entry is keyed in. The six factors measured by the cali
brate routine, however, (CD, CDS, Cw, Cp, SD, 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 CD, CDS, Cw, Cp, 5D, and 5w used in
the delay equations. The calibration routine starts by determining the step size of the analog
delay circuits (Sw and SD) and measuring the fixed delays associated with the overall delay
channels (CD 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 (CDS) 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.
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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
lB.

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 osci IIati ons 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 An. 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 rateof approximately 1.6 MHz.
If the Startable VCO is being restarted at a rate in excess of this sam pli ng rate, it is possible th at 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) resu Iting 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 I-ts. 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 }.ls) 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-Iock 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 A 16 Processor Interface Board, generating an Err 4 message and setting astatus 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-Iock
indication which disables the output. However, the Out-of-Lock de
tector is also located on A24, therefore, no out-of-Iock signal will be
generated and the (unreferenced) output will be allowed. To insure
an accurate output, the A24 assembly must be installed.
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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 00" 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, TRJG 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 atthe 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.

8-95. The Sync Delay circuit is activeonly when SYNC DELAY ENS (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 it is 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 a Reload and strobe from
the processor - this occurs following receipt of an "RAn (rearm) HP-I B 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
(D0" through 07), 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 An 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 asimilarfashion, 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 1 and EDGE 2 pules. These signals, available
on the rear panel, are auxi Iiary ma rker pu Ises 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 EXTTIMING
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 Ii nes 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) line is 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 cI ocks.
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8-111. AU 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 All assembly. 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 is sent 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-I B. 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 (A1,A6) supplies all dc
power for the instrument, except for the Quartz Crystal 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 windi ngs and to the instrument fan. The voltages
from the secondaries of the power transformer are rectified, filtered, and sent directly to the
Power Supply Control Assembly (A6). The four unregulated voltages of +10V, +20Y, -20Y, and
-lOY are fused at the A6 board inputs. A separate transformer secondary windingsupplles power
to the Quartz Crystal Oven Oscillator Power Supply (A7).

8-127. When the front panel STBY-ON switch is set to ON, ac power is sent to the fan, and
voltage is applied to the Yoltage Reference IC, enabling conversion of the four unregulated
votages to regulated voltages of +5V, +15V, -lSV, and -5.2Y for distribution throughout the
instrument. These voltages are supplied by four separate linear series-pass regulators which are
referenced to a single +10.0Y 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. AS 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 Sl is used to select the address code for the instrument.

8-132. DETAILED THEORY OF OPERATION

8-133. A20 TRIGGER AMPLIFIER BOARD

8-134. There are two signals that come from the A2Q Trigger Amplifier, START, which goes to the
A23 Startable VCO, and SYNC, which goes to the A18 output amplifier.

8-135. Start Signal

8-136. The START signal is generated by the INTERNAL TRIGGER or the EXTERNAL TRIGGERor
the CALIBRATE TRIGGER. The following paragraphs examine the signal paths from their
introduction onto the A20 Trigger Amplifier to their departure from the A20 Assembly.
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8-137. The internal trigger signal comes from A21 as an inverted signal (NOT) INT TRIG into the
inverted input of the AND gate U10S (11).

8-138. Also U10S receives two other signals, from A16 and A19, which select the (NOT) INTTRIG
as the START signal (U10B(2)). In order forthe (NOT) INT TRIG to be selected as the STARTsignal,
INT ENB must be High, EXT ENB must be Low, and INT TRIG DISABLE must be Low. The signal
paths are to:

1. U10B (10) from U7D(9), which has inputs stemming from U2C(12), which is (NT ENB and
INT TRIG DISABLE, and

2. U10B(9) from U2B(3), which receives its input from the output of U1 B(6) which is the
NAND product of EXT ENB and INT ENB.

8-139. The external trigger signal comes from the TRIG INPUT BNC on the front panel EXTTRIG
INPUT. This Signal is processed to decide where on this signal a trigger condition occurs (the signal
condition for triggering is set up from the front panel controls which enter A20 as TRIG LEVEL
BOT, TRIG LEVEL-TAP and TRIG LEVEL-TOP). The actual external trigger signal enters U5C(1S).
(The external trigger processing circuitry is in the lower ]Ieft-hand corner of the A20 schematic).

8-140. The external trigger signal is excl usively ORed at USC with a signal from U5A(2). The
signal from U5A(2) isthe product of the EXCLUSIVEOR of the (NOT) MANUAL TRIG and the TRIG
SLOPE +. This circuitry prevents the occurrence of both a MANUAL and an EXTERNAL trigger at
the same time. The output of U5C(13) goes to the clock input of U9A(6) and clocks in the inverted
EXT ENS signal (which sets itself and waits for the next clock). The output of U5C(13) also goes to
flip-flop U9B(12,10) which is clocked by the internal trigger signal into U9B(11).

8-141. The inverted output of the flip flop U9B(14) goes into the inverted input U10A(4). The
other inputs into U10A are:

1. U10A(5), (NOT) [NT TRIG

2. U10A(6), the NAND product of INT TRIG DISABLE and (NOT) (NT ENB and

3. U10A(7), the NAND product of EXT ENS and INT ENS.

8-142. In sum mary, t he external trigger a r man ual trigger (as long as they don't arrive at the same
time) is selected when EXT TRIG INPUT or (NOT) MANUAL TRIG is High, the INTTRIG DISABLE is
Low, the INT ENB is High, the (NOT) INT TRIG is Low and the EXT ENB is High. Notice that if the
above conditions are true, the (NOT) INT TRIG signal does not get through U10B and, therefore,
cannot affect the START signal. The calibrate trigger enters A20 from A19 as CAL TRIG. CAL TRIG
enters U6B(10) where it is ORed with two other signals, one of which comes from the EXT TRIG
circuitry U9A(3).

8-143. The other input enters U6B(11) and comes from the AND product of (NOT) PERIOD
DISABLE (from A16) and the inverted output of U7B(3). The output of U7B(3) is Low when the
START signal is High and is High when the START signal is Low. The CAL TRIG output leaves the
inverted output of U6B(6) and goes to U10C(13) where it is ANDed with two other signals into
U10C(14) and Ul0C(12). U10C(14) is the CAL TRIG DISABLE signal and U10C(12) is (NOT) PERIOD
DISABLE. In short, when CAL TRIG is High, PERIOD DISABLE is High and CAL TRIG DISABLE is
Low; the CAL TRIG signal controls the START signal.

3-144. Sync

8-145. The SYNC signal is basically determined by the START, DELAYED SYNC, CAL TRIG and
SYNC DELAY ENS signals. The inputs arrive at NOR gate U8A(5) and U8A(4), the output of U8A(2)
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is the SYNC signal. U6B(7) is the CAL TRIGGER output (an inverted version of this signal goes to
the CAL TRIGGER/START signal select gate U10C). It goes to the inverted input of U8C(10) which
ANDs this signal with SYNC DELAY ENB. The ANDed product of these two signals goes to U8A(5).

8-146. The SYNC DELAY ENB signal goes to the inverted input of U8B (7) and the DELAYED SYNC
signal goes to the inverted input U8B(6) where they get ANDed. The ANDed output of these
signals U8B(3) goes to U8A(4).

8~147. A23 STARTABLE PLL OSCILLATOR ASSEMI Y

8-148. The A23 assembly generates three signals:

1. COUNT ENABLE, which enables Digital Delay on An

2. "burst" of -100 MHz CLOCK pulses which drive the delay channels

3. VCO, which is used on A23 and routed to A24 for the out-of-lock detector

8-149. The START signal from A20 enters the A23 board triggering two one-shot delay
generators. The oscillations of the Startable Oscillator are inhibited for approximately 10ns (as
determ ined by the fi xed delay of U3A 0 ne-shotl, after wh ich oscillations are I( restarted" in phase
with the trailing edge of the one-shot output. The output of a second one-shot U3B with a longer
delay of approximately 53 ns sets the Holdoff flip-flop, disables the Phase Detector, resets the
DIVIDE-BY-128 SCALER and outputs a COUNT ENABLE signal to the A22 board. The Phase
Detector remai ns disabled u nti I the signal from the startable oscillator and the 200 MHz reference
are coincident.

8-150. At this time the mixer will clock the coincidence flip-flop, enabling the Phase Detector,
allowing the DIVlDE-BY-128 SCALER to start counting. Because 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 199.22481 Mhz are output
through the enabled divide-by-2 flip-flop U8 to the Digital Delay which was enabled by COUNT
ENABLE.

8-151. The A22 Digital Timing Assembly responded to COUNT ENABLE by setting (NOT) TRIG
HOLDOFF Low, locking out any further start pulses. When the preset Delay Channels have
counted down to zero, (NOT) TRIG HOLDOFF goes High, indicating the end of a cycle. This
transition unlocks the one-shot, arming the assembly for another START pulse and clocks the
HOLD OFF flip-flop which locks up the divide-by-2 flip-flop, inhibiting any additional CLOCK
pu Ises.

8-152. Digital Sample and Hold

8-153. The phase detector in the Phase Locked Loop samples at a rate of approximately 1.6 MHz.
If the Startable YCO is being restarted at a rate in excess of this sampling rate, it is 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, resulti ng in an error in the YCO frequency. When the input data is such thatthis
condition may occur (i.e., input trigger> lMHz), the processor sets the (NOT) LOCK line High
which enables the Successive Approximation Register U13 to START conversion.

8-154. At this point, U13 converts the voltage out of comparator U15(7) into discrete levels QO
Q7. The outputs of U13 QO-Q7 are then buffered by U17 and Ul1 and converted to a current in
U14. The output of U14(4) goes to U16(2) where it is converted to a voltage and compared to the
Loop VCO voltage in U15. This process of matching the Sample & Hold YCO voltage to the Loop
yeO continues until they are equal, at which time the EOC output of U13(11) goes High,
switching K1 and creating a new loop which includes the Digital Sample and Hold circuitry.
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Although the original loop is now ((open", the VCO will be held at a frequency close to its normal
frequency. This "Open loop" condition will remain until new data is presented, permitting
successful locking. (During the Calibrate cycle the loop will relock, allowing an update of the
Digital Sample & Hold signal).

8-155. 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 (a delay + width) of slightly less
than 1 p.s. (In the external trigger mode the processor does not know the actual repetition rateof
the external trigger, but does know that the mi nimu m ti me between ((starts" ofthe VCO is at least
as long as the digital count-down.) The effect of VCO frequency accuracy on absolute timing is
di rectly proportional to the number of cycles counted. (I n the "open loop" condition, the Digital
Sample and Hold voltage is supplied to the Out-of-Lock detector on A24. Because this voltage is
close to that occurring during locked operation, the Out-of-Lock detector does not give an Out
of-Lock indication.)

8-156. A22 DIGITAL TIMING ASSEMBLY

8-157. The Digital Timing Assem bly contains the two presettable down-counters which provide
the digital delay for the Delay and Width channels and the digital Sync Delay circuits. DELAY
CLOCK and WIDTH CLOCK serially load data from DO 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 drives the down-counters.

8-158. When EVENT EN Bgoes High, U2B(1) goes High and U2B (3) goes Low. This disables the 100
MHz clock through UK. The EVENTS CLOCK then clocks the (NOT) EVT NEG EDGE ENB into
U3A(7); and the (NOT) EVENTS CLOCK clocks the EVT NEG EDGE ENB into U3B(10). The inverted
outputs of U3A(3) and U3B(14) are then fed into U4B(6) and U4A(S) respectively. Th is logic decides
whether EVENT CLOCKS or (NOT) EVENTS CLOCK (depending on edge selection) are used.

8-159. If EVT NEG EDGE ENS is Low, then EVENTS CLOCK is the chosen clock. (U3A and U3B
reset whenever either DISP OUT of US or U7 or U13D(9) goes High). U1D takes the (NOT) DO
signal and inverts it so DO is loaded into US and U7 instead of (NOT) DO. The (NOT) WIDTH
CLOCK and the (NOT) DELAY CLOCK lines determine which down counter is to be loaded with
the serial DO information. (NOT) TRIG HOLDOFF is the NORed product of:

1. The ORed product of US(11), U7L(11} and U13D(9}, and

2. The clock in P1B SINGLE CYCLE ENB allows only one pulse out (HP-IB operation only).

8-160. During single cycle operation (available only under HP-IB control) the Single Cycle Enb
line is High. In this mode, the (NOT) 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.

8-161. CYCLE COMPLETE goes Low, and (NOT) TRIG HOLDOFF goes High upon receipt of a
RELOAD strobe from the processor - this occurs following receipt of an (IRA" (rearm) HP-IB
command or the loading of new data into the counters following receipt of new timing
parameters. After an enable and clock are received, (NOT) TRIG HOLDOFF is set Low, disabling
further start pulses on A23. This condition remains until both down-counters finish counting, at
which time, (NOT) TRIG HOLDOFF is released.

8-162. The preset delay data is automatically reloaded into the down-counters from storage
registers within the chip at the end of each cycle via the (NOT) RELOAD from A16. The END
DIGITAL DELAY and END DIGITAL WIDTH signals, generated as each counter reaches zero, are
routed to the A21 Analog Timing Assembly to begin the analog delays.
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8-163. The Sync Delay circuit is active only when SYNC DELAY ENB from A16 is present. When
SYNC DELAY ENB goes High, the set input into Ul0(5) goes Low, which allows the outputs of U10A
to toggle with a clock from U8(14) and reset U8(9). Theoutputof U8(lS) ANDed with the outputof
U10(3) create the DELAYED SYNC pulse from An (which is fed back into A20). The COUNT
ENABLE pulse initiates fixed digital delay of approximately 80 ns, to generate DELAYED SYNC. This
signal is fed back to the A20 Trigger Amplifier board, where it is selected as SYNC OUT. This circuit
provides the (longer) fixed insertion delay used for the normal sync delay configuration.

8-164. A21 ANALOG TIMING ASSEMBLY

8-165. 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.

8-166. The (NOT) ANALOG DELAY signal from A16 clocks the eight bits of parallel data from the
processor bus lines with U16 and U11. (The (NOT) ANALOG WIDTH signal from A16 clocks the
eight bits of parallel data into U15 and U10.) (All registers U10, Ul1, U15, and U16 have their reset
lines tied High to avoid reset). The non-inverted outputs of U16 and Ul1 go into the D-to-A
converter U14(5-12).

8-167. The DAC output U14(4) goes to U12(2) to be amplified and exits U12(6) going into U7A(6),
a comparator. Meanwhile, the END DIGITAL DELAY signal has entered onto A21 from An to
clock fl ip-flop U8A, the output of which excites a ramp generator (Q9,Ql0,Q13-Q15), which is fed
into comparator U7A(S). When the voltage on U7A(S) crosses over the voltage level on U7A(6),
the output U7A(2) becomes High. This output U7A(2) gets fed into U4(6) and into the set inputof
U8A(S), which sets U8A(2) to High, and reinitializes the ramp.

8-168. The output from the comparator into U4(6) causes the output of that flip-flop U4(2) to go
High and U4(3) to go Low, thereby creating the (NOT) PULSE and the EDGE 1 OUT signal from A21.
(The ANALOG WIDTH works in the same manner).

8-169. 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. Thissignal is output to the A22 assembly where it is
synchronized and made available to the Digital Delays.

8-170. A17 OUTPUT REFERENCE ASSEMBLY

8-171. The Offset On/Off switch on the front panel controls relay A17K1. When the offset switch
is ON, the OFFSET voltage is routed through U2 and relay A17Kl. From A17Kl, the OFFSET voltage
is routed through Op amps US, U6, U7, U8 and U9 in order to produ ce offset parameters IOFF, VS2
and VS3.

8-172. The AMPLITUDE signal comes from the front panel Amplitude pot, and is routed through
Ul, Ul0, Ull an d U12 to produce am plitude parameters VS1, I Drive and I Amp. These parameters
are proportional to the selected voltage on the front panel display.

8-173. U7 produces the TRL (Trigger Reference Level) signal used during the Cali bration cycle so
that the calibration cycle references the midpoint of the selected output voltage.

8-174. Control signals SFS, OE, SP-, NEG, and COMP are routed through the A17 assembly from
the A16 Processor I/F.

8-54

(



Model 5359A
Service

8-175. A18 OUTPUT ASSEMBLY

8-176. The Output Assembly consists of the Trig A and B Comparator, the Sync Amplifier, and
the Output Amplifier Circuits.

8-177. The Output Amplifier Circuit contains U3 Output Hybrid Amplifier, U4A, U4B and U2A to
condition the PULSE signal from A21 to create the desired output. IOFF, IDRIVE, lAMPI, VSI, V52
and VS3 are input parameters to U3 that control the output amplitude and offset.

8-178. The Sync Amplifier U2B, U2C and Q2-Q4 amplify the SYNC signal to create the SYNC
OUTPUT pulse.

8-179. In the TRIG A and TRIG B Comparator, relays Kl-K3 route SYNC OUT and PULSE OUT
signals through this circuit during the Auto-Calibrate cycle. tel Comparator Ul creates the TRIG
A and TRIG B signals from SYNC OUT and PULSE OUT signals.

8-180. A19 AUTO-ZERO ASSEMBLY

8-181. When the AUTO-ZERO Signal goes High, the calibration process is enabled. Upon
completion of the cycle, AUTO-ZERO goes Low so that the 5359A reverts back to normal
operation. During this internal calibration process, the A19 assembly performs two tasks:

1. First it calibrates the Precedence Detector,

2. Then it calibrates the rest of the instrument.

8-182. PRECEDENCE DETECTOR CALIBRATION. The CAL TRIG signal is routed through A20 to
the A23 assembly and serves as a START pulse to trigger the delay generation process. Finally, the
PULSE signal at the output of A18U3 is routed through relays A18K2 and A18K3 as TRIG A and TRIG
B. Since TRIG A and TRIG B are equivalent, ideally, the A19 Precedence Detector would detect
their arrival as being coincident, but it does not due to inherent delays in the Precedence
Detector Circuitry.

8-183. Calibration of the Precedence Detector is an iterative process, and the A19 assembly
repeats the above steps, each time changing the value of a number stored in an offset register. The
value stored in the offset register is proportional to the delays inherent in the Precedence
Detector, which uses this value in its sampling process as a compensation factor. When the
Precedence Detector has detected TRIG A's and TRIG B's arrival at the same time, the Precedence
Detector is considered to be calibrated. The final value in the offset register is stored for use
during calibration of the rest of the instrument.

8-184. TRIG A AND B COMPENSATION CALIBRATION. This process is also an iterative one,
where the time of arrival of TRIG A and TRIG B are detected and compensated. Refer to the
following figure for the following discussion.

8-185. CAL TRIG is a str.ing of two pulses exactly 200 ns apart.

1. The first CAL TRIG pulse is routed through A20 to the An assembly as a START pulse
triggering delay generation. The microprocessor has placed values into the A22 Johnson
counters and the A21 DACs to generate a PULSE signal at A18U3 200 ns later. The PULSE
signal feeds back to the A19 Precedence Detector as TRIG B.

2. 200 ns after the first CAL TRIG pulse, the second CAL TRIG pulse and the CAL TRIG
DISABLE signal arrive at A20, but the latter signal went Low thus disabling a START pulse.
The second CAL TRIG pulse is gated out of A20 as a SYNC pulse to the A18 assembly. The
SYNC pulse is routed through the A18 relays as TRIG A and returns to theA19 Precedence
Detector.
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3. The objective is to achieve coincidence by varying TRIG B such that TRIG A and TRIG B
are detected by the Precedence Detector as having arrived at the same time. (The
microprocessor increments or decrements the value in the A22 Johnson counters and in
the A21 DACs in order to vary the timing of TRIG S.)

4. This entire process is completed when the TRIG A and TRIG B pulses arrive together in
time at the A 19 Precedence Detector. When this is achieved, the BALANCED signal goes
Low signaling the microprocessor, and normal operation is resumed.

I 1st II
2nd IPulse Pulse

CAL TRIG

r-200ns--1
CAL TRIG DISABLE

I

TRIG A r,
I

TRIG B I
I

I
I

A19 AUTO-ZERO TIMING RELATIONSHIPS

8-186. A9 PROCESSOR ASSEMBLY

8-187. Microprocessor U18 has an 8 bit bidirectional Data Bus and a16 bit unidirectional Address
Bus. The Clock Logic circuits consists of U11 and un to provide the clocks for the microprocessor,
RAMs and Decode Logic. U19 and U2Q condition the clock signals to dock 1 and clock 2 inputs of
the microprocessor. U1 and U2 are the Driver Circuits and U4, U6, U7 and U9 comprise the
Decode Logic.

8-188. All DISPl.AY I TERFACE ASSEMBLY

8-189. Anode Dividers Q1-Q16 turn on the anodes of the 7-segment displays, status LEOs, and
Keyboard LEDs. US and U4 are decoders to tu rn on the an ode dividers an d Keyboard LE Ds. U1, U3,
and U6 are segment drivers for the 7-segment LEOs. U10 and U12arestatus LED drivers. U2, U4and
U7 are the RAMs that store words to select the output drivers. U15B, U18A, U18B, U19, U21 San d
U24C comprise the Address Decode Logic enabling and disabling RAMs and Key Latch. U8 is the
Scan counter. U13, U22A and U22B comprise the Key Down and Interrupt Logic circuitry. U23A,
UnB, U27A and U27B comprise the Clock Logic and Divider.

8-190. A16 PROCESSOR INTERFACE ASSEMBLY

8-191. A16 contains Strobe Generation Circuits, Word Generation Circuits, and Amplitude/
Offset Generation Circuits.
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8-192. The Strobe Generation Circuit consists of U4 and U7 to decode the address bus to
produce strobe pulses. The Word Generation Circuit is made up of U17 and U18, 8-bit buffer A;
U15 and U16, 8-bit buffer B; U19 and U20, 8-bit buffer C; and U13 and U14 comprising the 8-bit
switch and 8-bit gate to send the status signals back to the Microprocessor.

8-193. Amplitude/Offset Generation circuits. The Data bus and Strobe Generator feed Registers
U11 and U12 with offset and amplitude data during remote control. In the local mode, the front
panel Amplitude and Offset pots have control. Analog Multiplexer U2 selects remote or local
Amplitude and Offset information, Voltage regulators U8 and CR1 supply stability to the
Amplitude and Offset generation.

8-194. REPLACING FRONT PANEL LIGHTS

8-195. 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.

8-196. Seven-Segment Display and Annunciator LED's

8-197. 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.

8-198. To replace an annunciator LED, first remove the top cover and the red display window.
Remove the frosted plastic sheet that covers the annu nciator 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.

8-199. Pushbutton Switch and Clock Loss LED's

8-200. 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.

8-201, 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 push buttons can be removed with the front panel on if the Je
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.

8-202. Once the pushbutton is removed, place heat-shrink tubing that is about VB" JD (HP PIN
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
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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.

8-203. 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.

8-204. METHOD 2. This method requires removing the A2S 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.

8-205. External Enable and Output LED's

8-206. 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 A2S. 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.

8-207. PUSHBUTTON SWITCH REMOVAL

8-208. The following procedure outlines the steps necessary to disassemble the instrument for
the removal of the pushbutton switches.

1. Remove the top and bottom covers.

2. Remove trim strip along top of front panel frame.

3. Remove four screws each from top and bottom of front panel frame.

4. Disconnect the three ribbon cables from the A25 board and the two from A26.

5. 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 PIN T-142886L heat-stake new switch to back
side of board.

13. Replacement is the reversal of this procedure.

8-58



Model 5359A
Service

Table 1. Processor Bus Connections

9

5

3

Problems exists in the A 11 Display
Interface Assembly or the A25 Display
and Keyboard Assembly. Perform A11
trOUbleshooting procedure tD localize
faull.

If the internal trigger funClion (PERIOD Dr FREQ mode) is
inoperative perform the A20 troubleshooting procedure.

11

11 5359A operates OK in local but malfunctiDns in remote,
pertDrm the A14 HP-IB trDubleshooting procedure.

29

12

I1lhe EXTERNAL TRIGGER function is inoperalive (won't
trigger. wrong level, wrong slDpe, etc.), perform the A20
Trigger Amplifier Assembly troubleshooting procedure. The
externaltngger LEVEL control and EXT TRIGGER input both
go directly 10 A20. The SLOPE switch is monitored by A 16
which generates the conlrol signal for A20.

6

NO Set switch{es) for normal operation and con-
1--.:..:.:::....---------+1 tinue troubleshDoting procedure if mal

function remains (re-apply power).

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

1-_:.:N.:;D llhat the rear panel FREQ STD INT/EXT
switch is set tD INT. It the 10 MHz is out, the
front panel should be blank except for the
CLOCK IDSS LEO.

2

4

.. 1

.. 28

( START )
'----r-------"

CAUTION: Always turn power Dff before
extracting or inserting any circuit
assemblies.

.. YES

Remove 5359A top cover and apply pDwer.
Check the four LED indicatDrs on the A6
PDwer Supply Conlrol Assembly and the
10 MHz LEO indicator on the A8 Reference
Frequency Buffer Assembly. All LED's lit?

Check that the A9 Processor switches are set
for normal DperatiDn (HHLHLLL. H ; up)
and that the A16 Processor Interface switches
are set lor normal operatiDn (LLLL. H ; up).

Processor is exercising built-in readl
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.

.. 13

~Yr I
Display

TYPE 1: Random segments or blanK - probable cause: A9 Processor,
A11 Display Interface or A12 ROM malfunction.

TYPE 2: Error Message - See Table 1 for error definitions. Errors 4, 5. 6.n,
7.n. 8.n, and 9.n are the likely errrors tD appear on power-up due
to a circuit malfunctiDnls).

TYPE 3: Flashing lamp tesl - probable cause A16 Processor Interface.

TYPE 4: Display returns WIth normal 100.00 ns. Typical mallunCtlDns may
be HP-IB. 5359A works in one mDde but not another, etc.

Depending on the malfunctiDn, the 5359A may power-up with several dif
ferent characteristic displays. The troubleshooting procedure branches
depending on the display type:

TYPE 5: Missing segment, digit, or annunciator during lamp test - A11 or
A2S problem.

7

.. 16

I
Error I
6.n

17

Failure in the n-th A9 Processor RAM
during pDwer-up read/write lest. Replace
indicated RAM: n ; 1. A9U10: n ; 2.
A9U8: n = 3, A9U5. The A9 trDuble
shooting procedure may be helpful.

I Type I
1+------111+------1I Display I

8f YES

.. 18

I
Error r
7.n

To isolate problem to A9. A11, or A12
remove: A14. A15. A16. A21. A22.
Re-apply power. Does front panel indi
cate flashing lamp test?

One 01 the removed assemblies is hold
ing a control, address or data bus line
H Dr L. Insert the removed boards. one
at a time followed by a pDwer-up in the
Drder: A14. A15, A21. A22. A16 until
flashing lamp tesl disappears to localize
the fault. NDte: When A 16 is inserted.
normal display is "100 ns." Once iSD
lated. refer to individual board trouble
shooting procedure. Table 1 shows the
interconnections between these boards.

.. 19

Failure in the n-Ih A12 ROM during
power-up checksum test. Replace Indi
cated ROM. ROMS are numbered left
to'right, I.e.. ERROR 7.1 means replace
A12U1. Note: ERROR 7.9 means a ROM
is missing or is not being enabled.
Error 7.n may also indicate two ROMS
have been interchanged when installed.

21

~ 20

I
Probe I
Error
B.n

Unable to calibrate uSIng external
prDbes (5363A). Set rear panel probe
ENABLE/DISABLE switch tD DISABLE
and re-apply pDwer. If display TYPE 4
appears Ihen problem exists in 5363A.
external cabling, or in A16 Processor
Interface where the SWltch is moni
tDred and 5363A control signals (rear
panel EXT X and EXT Y) originate.
Errors 8.4, 8.5, 8.6 indicate an applica
tion problem. not a 5J59A failure.

10

Perlorm individual troubleshooting NO
procedures for the A9, A12. and A1l~
bDards in that order.

X X

X X

X X X X

X X X

X X X

X X X

X X X

X X X

X X X
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X X
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A12 A14

X X

X X
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X X
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X
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X
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x
X
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X

x
x

X

X

X

X

x

X

X

X

X

X

X

X

X

X

X

X

x

A11
Signal
Name Function

LAO Address Bus

LA1 Address Bus

LA2 Address Bus

LAJ Address Bus

LA4 Address Bus

LAS Address Bus

LA6 Address Bus

LA7 Address Bus

LA8 Address Bus

LA9 Address Bus

LAlO Address Bus

LA11 Address Bus

LA12 Address 8us

LAl3 Address Bus

LAl4 Address Bus

LA15 Address Bus

LD0 Data Bus

LD1 Data Bus

LD2 Data Bus

LD3 Data Bus

LD4 Data Bus

LD5 Data Bus

LD6 Data Bus

LD7 Data Bus

LRST Control

STROBE (02) Control

LVMA Control

L(RIW) Control

HEN Control

L1RQ Control

LNMI Control

If the OUTPUT pulse cannot be properly controlled by the
front panel controls, perform the A17 Output Reference and
A1B Qutput Amplifier troubleshooting procedures (A17 first).

II the EVENTS mode is inoperative (won't cDunt, wrong level
trigger) perform the A21 Analog Timing trDubleshooting
prDcedure (A21 cDnditions events input). The events clock
is routed to the A22 Digital Timing Assembly where it replaces
the internal 100 MHz clock when in EV ENTS mode.

Enter a period of 2 usec. If the display
returns with the same ERROR 4, then
Ihere is a lailure on the A23 startabte
VCO. The Dut of IDCk detectDr Is found
on A24. Perform A23 trOUbleshooting
procedure. If the ERROR 4 is cleared by
enteri ng a period of 2 us, a transient
(internal or external) may have causes
the onginal out-oi-lock condition and a
circuit failure does not exist.

Failure on the A25 Display and Key
bDard Assembly or All Display Inter
tace. An undefined key code has been
read by the processor. Perform the A11
trobuleshooting procedure.

NOTE

The numbered corners al lop of each block are for reference purpDses
Dnly and dD not represenl an Drder Df flow.

.. 22

I Er~or I

+ 23

.. 24

I Er~or I
+ 25

+ 26

I
Error
9.n

27

A

Go tD
page 2

If the output timing and accuracy are poor. perlorm the A24
200 MHz Multiplier Assembly and the A23 Startaole VCO
troubleshooting procedure (A24 first).

If the 5359A works OK on INT clock bul not on EXT, check
the A8 Reference Oscillator Buffer.

If Dne or mDre keybDard pushbuttons are inoperative. or do
not initiate the desired function. or the LEO 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 A11
troubleshooting procedure.

Cables connecting signals from/lo circuit assemblies and
fronVrear 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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Figure A: External Trigger Input (1V/cm)
Start (1V/cm)
Sync (1V/cm)
Delayed Sync (1V/cm)

Figure C: External Trigger Input (1V/cm)
Trigger Holdoff "Grounded" (1V/cm)
100 MHz Clock (1V/cm)
Count Enable (1V/cm)

Figure B: External Trigger Input (1V/cm)
Trigger Holdoff (1V/cm)
100 MHz Clock (1V/cm)
Count Enable (1V/cm)

Figure 0: External Trigger Input (1V/cm)
End Digital Delay (1 V/cm)
End Digital Width (1V/cm)

Figure E: External Trigger Input (1V/cm)
Pulse (1V/cm)
Edge 1 (5V/cm)
Edge 2 (5V/cm)
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3

Are both the 10FF and lAMP switches
on A 18 set to "CKT?"

NO Set IOFF and lAMP switches to "CKT"
and press the front panel "CAL" button.
Go back to DISPLAY TYPE, page 1.

5

27

4

Examine pulse OUTPUT on scope. Is
pulse train present (Width 100 ns, rep
rate 1 MHz approx)?

10NO

18

Remove A22 Digital Timing Board. Connect
START Signal to the DELAYED SYNC inpul by
connecting a jumper from A20P1B(2) to
A20P1A(17).·ls the SYNC signal at
A20P1A(lS) approximately identical to Ihe
START signal?

If the COUNT ENB signal,s not present, per
form the A23 Startable VCO trOUbleshooting
procedu re.1 f the 100 MHz sig nat is not present,
the failure Is most likely on A23. However.
the 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.

9

17

11YES

13

Failure on lhe A19 Auto Zero board.
Perform Alg troubleshooting procedure.

Failure on A20 Trigger Amp Assembly.
Perform A20 troubleshooting procedure.

Is a DELAYED SYNC pulse present al
A22P1A(18) (see Figure A for DELAYED
SYNC waveform}?

NO

I I YES1+----1 Remove jumper. Reinstall A22. rl+--"':"':::'::"'~

7

YES

Remove A19 Auto Zero Assembly. Apply
instrument power. Display should show
ERROR 9.1. Is the OUTPUT on scope
present? (100 ns width. rep rate 1 MHz
approx)?

EXT TRIG SLOPE.. .. . .. .. .. . J
EXT TRIG LEVEL OV
SYNC DELAY. PRESET
POLARITY , . NORM & POS
OFFSET OFF
AMPLITUDE.. . .... . .. .. . . MID RANGE
WIDTH (Key in) .. .., tOO ns
DELAY (Key In} .... .. 500ns

Is 200 MHz present at A23P1A(12) (approx. 0.3V
p-p, offset -1.2V)? --

14

+YES 12

~ 8

Remove 5359A bottom cover (A19 still out). Apply
power and set 5059A controls as follows:

IS a SYNC pulse present at A20P1A(16) (see Figure A
for SYNC waveform)?

Apply EXT TR IG signal from 3312A Function Genera
lor 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 FigUie A for START waveform)?

~ YES 16
Ground A23P1A(6). Do the 100 MHz

Is TRIG HOLDOFFpresent at A23P1A(6) (see Figure B ~O CLOCK A23Pl A(4) and Ihe COUNT
for TRIG HOLDOFF waveform)? ENB@A23P1A(18) agree with those

shown in Figure C?• YES 20 L-....:.....~_......::~....:..;. -.J

YES
Do the 100 MHz CLOCK@A23P1A(4)andtheCOUNT I
ENB@A23P1A(18)agree with those shown in Figure
B?

NO

~ YES 32

Failure on A23 Startable VCO. Pertorm
A23 troubleshooting procedure.

21

15

Failure on A24 200 MHz Multiplier
Assem bly. Perform A24 troubleshootl ng
procedure.

Faiture on A19 Auto zero board or
failu re of CAL trigger ckts on A20:
A20U2, U6, U8. These IC's are tested as
part of the A19 troubleshooting pro
cedure. Perform lhe A 19 procedure.

28

! YES 26

NO Is the SYNC output present (Width
40 ns, 1V amplitude, 1 MHz rate approx)?

--90 Are the pulse OUTPUT amplitude and
offset controllable via the front panel
and are the levels correct?

30

29

The AMPLITUDE and OFFSET controls
are connected via cable W23 to the A16
Processor ifF and then to the A17 Out
put Relerence. Perform the A17 troublt~

shooting procedure followed by the
A18 procedure if necessary.

IS the SYNC signal present at A1SP1A(18)
(see Figure A for SYNC waveform)?

Failure of SYNC output circuits on A18
.Output Amplifier. Perform A18
trOUbleshooting procedure.

NO

31

I
Failure on A20 Trigger Amplifier.
Perform A20 troubleshooting procedure.

~ YES 22
19Is DELAYED SYNC present at A22P1 A(18) (see

Figure A for DELAYED SYNC waveform?) Also do F10 Failure on A22 Digital Timing board.
Ihe END DIGITAL DELAY@A22P1A(i6) and the
END DIGITAL WIDTH@A22P1A(14}agree with ,-P_e_rf_o_r_m_A_2_2_I_ro_u_b_le_S_h_o_o_ti_n_g_p_r_o_c_ed_u_r_e_. .....J

those shown in Figure D?

23

Is PULSE present at A21P1A(12); EDGE lOUT
present@A21P1A(i6); and EDGE 2 OUT present@
A21P1A(W) as shown in Figure E (Note: Figure E
EDGE 1 and EDGE 2 s'gnals obtained using 10:1
probe. Normally !:.DGE 1 and EDGE 2 are used in
soil circuils)?

Failure on A21 Analog Timing board.
Perform A21 troubleshooting procedure.

24

25

NOTE

The numbered corners at top of each block are for reference purposes only
and do not represent an order of flow.

Failure on A18 Output Amplif,er or A17 Output
Reference Boards. Perform Ihe A17 Iroubleshooting
procedure followed by the A18 prOcedure if
necessary.

Figure 8-3. Overall Assembly Troubleshooting Flowchart
(Sheet 2 of 2)
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8-209. A8 REFERENCE FREQUENCY BUFFER ASSEMBLY TROUBLESHOOTING

8-210. Begin troubleshooting the A8 Assembly by first placing the assembly on an extender
board (i.e., 5060-90049 extender board found in the 10870A service accessory kit). The followi ng
seven photos show waveforms which appear at designated points throughout the ci rcuit. The first
five are those waveforms of the internall0M Hz clock wit h the rear panel FR EQ STD switch in INT.
The last two show waveforms found in the circuitry used to shape and develop the external time
base in put. For the last two photos, an external 10 MHz is applied to the rear panel jack)6 with the
FREQ STD switch in EXT position. All waveforms were taken using an HP 1725A oscilloscope with
an HP 10017A probe. No special 5359A front panel setup is necessary.

REAR PANEL FREQ STD SWITCH INT
USE 10 DIVIDER PROBE HP 10017A

O.W/div., 50 ns/div.

TP INT

U2C(13)

..
I •

J: - .,
.--. .. . '1

-
I

~ ,- I\.,....,; .~ \~

~ -. I,-...-J ,"".....,; lt~ ·~"I1':" ".~ ~ . .. '.. "'~-
"" Lr-

Oo "I I .of
!. I

Figure 8-3
OVERALL ASSEMBLY TROUBLESHOOTING FLOWCHART

(Sheet 2 of 2)

(See Page 8-61)

Ul(6)
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O.W/div., 50 ns/div.

U4(14}
U3(2,3)

O.W/div., 50 ns/div.
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D.1VIdiv., 20 ns/div.

10 MHz EXT
OUTPUT (Junction
of C7 and C8)

10 MHz ClK
(Collector of 03)

r I .~- I, , ~ , "I
I·- ,'"

~G . .. ... ,- I, .~,.

4=tt.
! t\ /~--'\ 1;/.-,' , .. I·· , .

'II

~
"I· - . , .[. ,I I'~ ..~

0.1VIdiv., 20 ns/div.

ov

OV

II

REAR PANEL FREO STD SWITCH EXT WITH 10 MHz INPUT AT REAR PANEL)6

0.2V/div., 20 ns/div

r'., I I' J
". I .. I

f---+-...;---;r---f--t---ir-:----I---r--I----j

A8P1A(B)

The last signal has a dc offset such that it can only be seen if it is inverted by the oscilloscope.
To do this, move the probe to Channel B and press B Invert.

.05V/div., 20 ns/div.

TP EXT

U2B(9}

" "T't L· '"
~.'r'

.~
. - '-1 ~} -1- . ;·1-' II

, .I----

i. ,~I
~y

-'J, ",.
•• J

~ . .. , . . , ..
io .- I, .. -, I' I!,. ..

OV
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8-211. A24 200 MHz MULTIPLIER ASSEMBLY TROUBLESHOOTING

8-212. Begin troubleshooting the A24 assembly by placing the assembly on an extender board
(i.e., 05370-60077 extender board found in the 10870A service accessory kit). The following five
ph otos show waveforms wh Ich appear at designated poi nts th roug hout the ci rcuit. All waveforms
were taken using an HP 1725A (275 MHz) oscilloscope and 10020A resistive dividers with a20:1 tip.
No special 5359A front panel setup is necessary.

O.1V/div., 10 ns/div., 50n

TPl
(200 MHz)

O.lV/div., 10 ns/div., SOD

-ov
---~
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TP2
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10 MHz INPUT
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0.02V/div., 10 ns/div.

U2A(3,15)

.,

,. , ., . I", ",

I

OV

200 MHz
U1(14)
U1(2)

0.02V1div., 10 ns/div.

;. ..
I. , "- - '," " . I- 4I.' ... ... ., ',- I' i
!

J-

++-l+--'--T1I 1 I

OV

The following dc bias voltages for transistors Q1 through Q8 were measured with an HP 3465A Digital
Multimeter, They were measured with the 5359A A8 assembly removed.

NOTE

All of the collectors are at ground (OV).

Base Emitter

Ql -14.9V -15.0V
Q2 -l2.0V -l2.7V
Q3 - 7.9V - 8.5V
Q4 - 8.5V - 9.1V
Q5 - 7.6V - 8.2V
Q6 - 7.5V - 8.1V
Q7 - 7.6V - 8.2V
Q8 - 7.5V - 8.W
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8-213. A20 TRIGGER AMPLIFIER ASSEMBLY TROUBLESHOOTING

8-214. A20 consists of three circuits:

1. External Trigger Input Circuit

2. START circuit (produces START signal)

3. SYNC circuit (produces SYNC signal)

8-215. To perform the troubleshooting, proceed as follows:

1. Apply power to 5359A and set controls as follows:

a. EXT TRIG SLOPE POSITIVE
SYNC DELAY AUTO
POLARITY NORM/POS
OFFSET OFF
AMPLITUDE 12 O'CLOCK POSITION
WIDTH 100 ns
DELAY 500 ns

b. Apply EXT TRIG signal from 3312A Function Generator or equivalent: 1MHz, 1 V
p-p square wave.

c. Place A20 assembly on extender board 05370-60075 with switches in closed
position (up).

2. Verify EXT TRIG INPUT at TP1. If not present, then troubleshoot back to BNC input.

3. Verify EXT TRIG INPUT at TP2. If not present, then troubleshoot back to BNC input. EXT
TRIG INPUT at TP2 is a 1 Vp-p square wave with a -1.5 volt offset and frequency equal to
frequency of EXT TRIG signal form 3312A Function Generator.

4. Verify presence of START signal at Pl B(2) or Ul0A(3). START signal has frequency equal to
1 MHz, 1 Vp-p square wave with -2 volt offset and pulse width is 20ns. If not there, then
troubleshoot back to TP2. (If signals in steps 2-4 are present, then START circuitry in
external trigger mode is good).

5. Verify SYNC signal at P1A(18) or U8A(2). Signal same as in step 4. If O.K., then SYNC circuit
in AUTO mode is good, and External Trigger Input circuit IS good. Go to STEP 10. If not
there, then continue to STEP 6.

6. Verify EXT TRIG INPUT signal is gated through at U9(3). Signal same as in STEP 4. If not
there, then replace U9 or surrounding components (C16, R31, R32 or R15).

7. Verify EXT TRIG INPUT signal is gated through at U6B(7}. Signal same as in STEP 4. If not
there, then replace U6.

8. Verify EXT TRIG INPUT signal gated through at U8C(14). Signal same as in STEP 4. If not
there, then replace U8.

9. Verify EXT TRIG INPUT signal gated through at U8A(2). If not there, then replace U8.

10. Change front panel SYNC DELAY switch from AUTO to PRESET.
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11. Verify SYNC signal at P1A(18) or U8A(2). Signal same as in STEP 4. If there, then SYNC
circuit in PRESET mode is good.

12. Verify DELAYED SYNC signal at P1A(17) or U8B(6). Signal same as in STEP 4. If not there,
then troubleshoot Digital Sync Delay circuit A22 Assembly.

13. Verify that DELAYED SYNC signal is gated through at at U8B(3). Signal same as in STEP 4,
but inverted. If not there, then replace U8.

14. Verify that DELAYED SYNC is gated through at U8A(2). Signal same as in STEP 4. If not
there, then replace U8.

15. Reapply power to 5359A by turning it OFF, then ON again. Leave it in power-up
condition. (Remove any external trigger input).

16. Verify that START signal is present at P1B(2) or U10B(2). Signal same as in STEP 4. If there,
then START circuitry is good. If not there, then troubleshoot back to (NOT) INT TRIG
signal to isolate failure.

17. Verify SYNC signal at P1A(18) or U8A(2). Signal same as in STEP 4. If there, then SYNC
circuitry is good. If not there, then troubleshoot back to (NOT) JNTTRIG signal to isolate
failure.

8-216. A23 STARTABLE PLL OSCILLATOR ASSEMBLY TROUBLESHOOTING

1. Place An on Extender Board 05370-60075 with switches closed (up position).

2. Turn power to 5359A on. Leave 5359A in default power-up condition.

3. Verify that VCO voltage is between -3.3V and -10V. If it is, and ERR 4 is displayed, then
problem lies in the A24 Out-Of-Lock-Oetector Circuit.

4. If VCO voltage is -12 V, then PLL circuit is out of lock. Problem either lies in A23 PLL circuit
or A23 Digital Sample and Hold circuit.

5. If problem is in A23 Digital Sample and Hold circuit, then ERR 4 message will disappear
when an output frequency of 0.5 MHz is entered on the 5359A Front Panel. If ERR 4
message does not disappear, then problem lies in A23 PLL circuit.

6. As a last suggestion, the most common failure on the An Assembly is the Startable VCO
Hybrid, AnU5, PIN 5088-7009.

8-217. A21 DELAY AND WIDTH DACs TROUBLESHOOTING

1. Enter Width
Period
Step Size

- lOOns
- 300ns
- .04ns for both period and width

2. To verify Delay DAC:

Putthe 5359A in the Width function and connect a10:1 osci 1I0scope probe to the "OJ! test
point on the A2l board. The Oscilloscope will display a DC level between +2V and -2V.
This is approximately equal to 11 ns in time.

Check the range of the DAC by increasing and decreasing width usi ng the step size (arrow
up or arrow down) key.
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3. Input data to U14 for:

MSB

+2.00V ----- 1 1 1 1 1 1 1 1
-2.00V ----- 0 0 0 1 1 1 1 x

LSB

4. Each time the width is changed, "ANALOG DELAY" should go Low. It can be seen by
probing Ull, pin 9.

5. To verify Width DAC:

Put the 5359A in period function and a connect 10:1 oscilloscope probe to the "W" test
point on the A21 board. The Oscilloscope will display a DC level between +2V and -2V.
This is approximately equal to 11 ns in time.

Check the range of the "DAC" by increasing and decreasing the period using step size
(arrow up or arrow down) key.

6. Input data to U13 for:

MSB

+2.00V ----- 1 1 1 1 1 1 1 1
-2.00V ----- 0 0 0 1 1 1 1 x

LSB

7. Least significant bit (LSB) at U14 should change its state every +50 ps change in the
width/period.

8. Change in the LSB reflects approximate change of 15 mV at the "0" test point.

8-218. A22 DIGITAL TIMING ASSEMBLY TROUBLESHOOTING

1. Enter a period of approximately 500 ns.

2. The Signal COUNT ENB has the same period as specified through the front panel.

3. END DIGITAL DELAY and END DIGITAL WIDTH have the same period as specified on the
front panel. The difference between the rising edges of the two signal is the width
specified on the front panel. Use the step size to decrease or increase the period and
width on the front while monitoring the change in both signals at U6-15 and U6-2 on the
scope.

4. The control signals to the DELAY counter and the WIDTH counter show activity only
when the specified parameters are changed, the CAL button is pushed, or during power
up. Use a logic probe to observe activity on:

a. width clock

b. delay clock

c. reload

5. If the control signals are not showin[. any activity as mentioned in step 4, the problem lies
on the A16 Processor Interface Assembly.

6. If the END DIGITAL DELAY and END DIGITAL WIDTH are not behaving as mentioned in
step 3, then most probably the Johnson counters are erratic.
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A16 TROUBLESHOOTING SIGNATURE SETS
SERIAL PREFIX 2640A AND ABOVE

SIG. SET 1 SIG. SET 2 S18. SET 5 SIG. SET 6

P1A - 6 F4FF P1A - 6 4PU3 U20 - 2 755U U19 - 10 755U
P1 A - 14 0000 P1A - 7 755U U20 - 6 0000 U19 - 15 755U
P1A - 4 7554 P1A - 8 A043 U20 - 11 0000
P1A - 10 HU57 P1A - 9 A043 U20 - 14 0000
P1A - 9 F1 PF P1A - 10 9CPU
P1A - 8" 722H P1A - 11 755U
P1A - 7 050U P1A - 12 9CPU SIG. SET 7 SIG. SET 8
P1A - 11 074P P1A - 13 4PU3
P1A - 19 755U U16 - 3 0000 U15 - 2 755U
P1A - 5 0000 U16 - 6 0000 U15 - 6 0000
P1A - 12 H6PP U16 - 11 0000 U15 - 11 0000
P1A - 13 0258 U16 - 14 0000 U15 - 14 0000
P1A - 14 2225
P1A - 19 1180
P1A - 20 1180

SIG. SET 9 SIG. SET 10

U18 - 3 0000 U17 - 3 0000
U18 - 7 755U U17 - 6 0000

SIG. SET 3 SIG. SET 4 U18 - 11 0000 U17 - 11 0000
U18 - 14 0000 U17 - 14 0000

U4 - 7 755U U7 - 7 755U
U4 - 9 755U U7 - 9 755U
U4 - 10 755U U7 - 10 755U

SIG. SET 11 SIG. SET 12
U4 - 11 755U U7 - 11 755U
U4 - 12 755U U7 - 12 755U U13 - 4 4PU3 U14 - 4 9CPU
U4 - 13 755U U7 - 14 755U U13 - 7 755U U14 - 7 4PU3
U4 - 14 755U U7 - 15 755U U13 - 9 A043 U14 - 9 9CPU
U4 - 15 755U U13 - 12 A043 U14 - 12 4PU3
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A16 Troubleshooting

Check input signals
and switches and

probe U13-14 "755U"

No

Troubleshoot
faulty line

Check input signals
and switches and

probe U14-14 "755U"

With the power on, set the A16 switch
positions to ILHLL I .The instrument is
now in the "read/loop" mode. Vee sig
nature is "755U".

No trouble
found on'A16

Remove the following boards from their connectors:
A11, A14, A15, A18, A19, and A23. Place A16 on ex
tender and set switches to read/write/loop always
position IHHlL I .Connect 5006A Start, Stop, and
Clock lines to proper test points on A9 processor
board with normal switch positions ILLLLLHHHLX I
Set the Start, Stop, and Clock lines on the 5006A
to polarity. Turn instrument on. No input signal
to instrument. Vee signature is "755U".

Figure 8-4. A 16 Troubleshooting Flowchart
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Non

( START
Swilen ~etling~:

X =:; Don't care.
H =Up [Ioward~ lne lOp of inwumentl.
t -= Down II(lW3rd~ the bottom of inslrumentl.

-1 0 Swileh ~elling5 on A9 ~.,d A16 .are read from lei! to right..

I
Abnormal A9S1 setting causlng I NO
Improper A9 operation r Is ASS 1 set for normal operalion' HHHHLLLHLX IH =UP =CLOSED)

YES
1 2

Place the A9 board on an elltender board PIN 05370-60075. Open (down-
Problem in power-up circuitry: U17. U15. or associatedposition) Extender board sWitches DO through D7 and A(I through A15

NO
Check power-up circuitry: Scope On U17(5). discrete components aI, R9, 10. 14. 16, C1t. CR1.

Verily: 0-5 vOlt (TTL) lransition (dUring power-up) lasting at least 1 second Refer to INT:ERCONNECT TABLE FOR LRST signal. To Isolate,

Power-up circuilry 01<1 open SWIICh S2H (ellteroder board I

YES
3 4 8

Check U 18 control lines alter power-up:
PrOblem with pulI·up resislors R12. 13, 'i5.

Problem in U1 1. 1)13, 1)19. U:20

UI8{~) HALT H (LHLT) NO Refer to INTERCONNECT TABLE for L1RO. LNM I
Trace slgnalUres 10 Isolate.

(4) INTERRUPT REOUEST H 11IRW) signalS. LHLT IS not connected. To isolale: open switches --+- Note 1hal U 11 ano U 13 are connected in a closed loop

(e) NON-MASKABLE INTERRUPT H IlNMI) S2C (lIRO) and/or S~O (LNMI). U11 can be checked alone by removing U13 Crom ils sockel.

OK? Use logic pulser/probe on Ul111lp-flops With 10 MHz clock running

YES
26 6 6

I
Chec)( RAM OUlputs by removing US. ua, U10 one at a time, frOm soc$c.ets.

I
Check processor clock operation using dual channel scope. Conneci scope CQnl1Cct S006A as fallows. YES

7
Other possible lauHy components are Ul. U2. U18 ('he processor) and R1. plObes 10 junction 01 R24/R26 ( ~1 clock phase. and to junction R21/R22 START/STOP Ul1l4J

I
(ep2 clock phase). Trigger scope on ¢'1 . NO CLOCK U11;9) NO

Typical scope display indicates all lise/fall times ~25 os and ( ~o ns
All Slopes U11(1) =H?

(RIse/FBI/lime de/jn&o ffom O.2V fO Vee -O.2v')
OND GND ltesl pOlnll
SIgnature set CD OK? Vee signature is OOUP'

TTL-~
<PI

NO

25
LEVELS\~

YES

I
Improper data bU3 state lor free-run mode

I
9 1O

I~ r-- Non~overlapping <P Problem H'l dl$crele clock circuilry associated with U19 and U20.
PrOblem in Ul1 or R5.

IClock phases Signal LLN2 IS not connected

YES
NO 11

Set switch A9S1 10 {processor freerun mode): :

24 LLLLLHHHLX

I
I Connect 5006A as follows:

Check data bus: U18(20, 28, = L NO START/STOP lA.15 (tesl poiotf
U18(27. 29-33) = H OK? I CLOCK elK (test point)

AU slOp&S
YES GND GNO (lest POint;

Signatures set 0 OK? Vee SI9Mture IS 0003'.

27
YES

28 1~

I
I

13

I Trace Sl9nol '0 loca'e faully NO UH(12) = l? {when low enables
Check RAM select logic signalUre setG)-- OK?

NO I
Icomponents. U1B(7) '" L in free-run I address bus inverters) I I

US, U7. Ot U9 bad

YES
30 29

I I
I

I

NOTE

U16 (f;lrocessor) bad.
NO

Signature sel@OK'?
I

YES The numbered corners at lop of each block are for reference purposes
and do nOI represent an order of flow.

YES
31 16 17

iver Check Processor free-runs but address bus signatures Incorrecl 1 Close switch A9S1B and verify signature set@. OK?
NO I II I

Problem In U4, va. or R3

32
YES

IS

Check RAM inpuls by removing US, U8. U19. one al a lime from sockets. Close switch A9S1A and verify sIgnature set(Z) OK'?
NO

Other possible faulty components ~re address bus invarters U12, U14, U16. I INTERCONNECT TABLE

Also RAM select logic U7B, U96, and ROM (Spare) select logic U6A,S.
Signature set@may be useful. YES

Signal Name All A12 AI4 Al5 Ale Ale

19 20
(5359) (5370)

Verify signahJre set ®OK?
NO I

R21

lDO-LD7 X X X X X X

I I
Problem 1I1 U1. U2. or R1, (Data Bus)

LAO-LAl5 Note 1 X X Note 1 Nole 1 Note'
(Address Bus)

21 22 LRST X - X X - ·X

set ASSI 10: STROBE (02) X X X X X X

LlllLHHHLX NO Address bus malfunction. Refer to INTERCONNECT TABLE for
LVMA X X X X X X

Closo oxtender board SWllches $3 and SA [address bus~. Verify
LAQ-LA15 SIgnal rouling. RemOve Ind,Caled assemblies LIRM'J X - X X X X

signature set®. OK?
one-at-a-time, to Isolate fault.

HEN X X X X X X

lIRO Note 2 - X X - X

YES
LNMI X - X X - -

23 HRUN No Conflectlon

HRDY No ConneCi.ion

A9 assembly OK.
Return A9S1 to ~---

HHHHllLHLX
NOle \: All, A1S, Ai6 vse only part of address bus: LAO-LA8, LAI3. LA14
NOli) 2: If Irani-panel key is 3Cll\/alel;i. A 11 (display interlace; Will se:t URO =L.

This will nol affect jfee-run lor A9U)8

CD CLOCK/ROM Signatures

Ul1i2t OOUP (H levell
(31 OOUP rH levell

'41 0007
151 0056
161 00~2

<71 0033
'9, OOUP
~ 101 001P
(111 OOlF
( 12) 0000 IL lavel)
ll31 0000 (L level)
114) DOUP l H le ....el'
(151 OOUP

U13(SI 0030
161 OOSP
,71 0038
'9, 0080

U17l2> OOFP

U2012) 0038
(31 OOF6
<51 0038
(61 OOFP
(9, DOF6
f 11) 0038

0 ADDRESS BUS

P1A3 UUUF
:; FFFU
"5 8487
1l P760
"] lU5H
B 0355
9 U75A
10 6e99
11 7792
12 6322
i3 3iCS
i4 6U2C
is 4FC9
16 486C
17 9UP2
18 000'

® PROCESSOR FREE-RUN

U18(9) UUUU
tOl FFFF
(11) 8484
(12) P763
(13) lU5P
(14) 0356
(15) U759
(16) 6F9A
(17) 7791
(18) 632'
(19) 37C5
(20) 6U28
(22) 4f=CA
(23) 4858
(24) 9UP1
(25) 0002

@ RAM/ROM Select Logic

U7161 328F
U9(8) PACH
U9(8) C72P
U6(21 9UP,
Ue(41 0002

® Partial Data Bus Drlver/Reee

U4(1) 0000 (Iogghngl
(2) PACH
(31 PACH
(4) 0003 (H level)
(51 0003 (H level)
(6) PACP
(8) 0003 (toggling)
(9) PACP
(10) 0000 {toggling)

I") 0003 rH levell
(12) 0003 Hoggllng)
(13) 0000 (H level)

® Data Bus O(iver LogiC

U6181 0000
U619) 0003

G Data Bus Receiver LogIC

U4(12) 0003 (toggling)

® Data Bus Receiver/Drivers

Ul141 SFCS
,7, OP30

'9' 76a.P
~, 21 CUHP

U2~41 0000 (t09glln9 I
,7, 594A
19, 0000 «oggllng I
(12) lHHA

'If Vee slgnalUre is dllterenl then Shown, do not pfoccod any
funher Check your SA sel-up.

Figure 8-5. A9 Assembly Troubleshooting Flowchart
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NOT( ) ESTART
The numbered corners at top of each block

! are for reference purposes only and do not1
represent an order of flow.

Set A9 switches to free-run position
(LLLLLHH). Place A12 assembly on an

A12 is deleted for series 2648A and above.extender board. Leave all extender board
switches closed. Connect SOO4A Start, Stop,
and Clock lines to proper test points on A9
Processor board, Push S004A Start, Stop, and
clock buttons in. Disconnect all circuit
assemblies from the data bus by removing
All, A14, A1S, A16, and A22. Apply instru-
ment power.

+ 2

If sig. set CD is ok, the ROM board is
working properly and there is no need to
continue with this troubleshooting.

... 3

Are any signatures present owe Data lines NO
(correct or not)? See sig set 1

1... YES 4 16

I Is the signature at U IIC (8) "3282"? iNO NO I Is the signature at UllC (8) "3282"?J
I

! YES YES5

I Is sig set @ ok?
I NO

I 18 + 17
• YES 6 I U13 is probably bad. Sig set ® lists all I NO I. C (11) "3281"?1the inputs for this comparalor. I

liS the Signature at un
Replace appropriate bus driver U9 or U1O.

i YES 19

Problem is in Ull. U 11C pin 10 is High and I
.... 7 pin 9 should have 02 clock signal present.

I Is sig set 0 ok?
I NO

I
...1YES

2011

liS one of U12's outputs stuck in a Low Logic I NO IAre signatures present directly on the ROM~
8

state? I i
outputs? See sig. sel @ .

NO 12
YESJumper TP9 10 common 0&

I
to disable the

YES Replace U12ROMs from outputing. Are any signatures
21present directly on the ROM outputs?

This step assumes the signatures are present
on the inputs to the bus drivers and not! YES 9 present on the outputs. Replace Ihe appro-
priate driver IC, U9 or U10.

One of the ROMS is improperly enabled and
is outputing on the bus. To determine which
one, record the signature on U1 \9) and

.... 22compare it to the pin 9 signatures of ROMs

liS sig. set 0 ok? : NO
Ul thru U8 listed in sig sets ® thru
@

Note
13 i YESThe signature measured On U1 t9l 24

represents pin 9 for all the ROMs Remove the ROM that connects to that
One of the ROM's on the bus has failed and

If the signature does not match any of these output from its socket. Does the stuck NO
its outputs are completely disabling the bus.

listed. remove each ROM one-by-one until out put of U12 now have the proper

! Use a current tracer 10 locate the bad ROM
the ROM outpu,ts are no longer active. signature?

16 or remove each ROM one-by-one until the
Replace that ROM

YES I Replace U12 I bus becomes active.

i 10

Leave TP9 jumper connected to common.

1. All ROM outputs should be at a High
logic state. If not. use current tracer probe
or ROM removal technique to locate bad
ROM.

2. Grounding TPl thru TP8 will enable their
respective ROMs to output on the bus.
Jumper each test point 10 common V

t4 23one-by-one and check the signatures for
that ROM using sig sets ® thru @ . IReplace that ROM I I Repiace U12 IStart with U1 and TP1.

Data Lines SIG

CD P1A(3) 29CO 0 U2(9) 8448
P1A(4) 206H U2(101 P5C5
P1A(5) 3P66 U2(11) 3802
P1A(6) 02F8 U2(13} F843
P1A(7) 99PU U2(14) UA65
P1A(8) 62CC U2(15) 2059
P1A(9) 2F7H U2116) A43C
P1A(10} CM6 U2(171 33HF

U13 Inputs SIG

0 Pin 10 486C G) U3(9} UU29
Pin 12 9UP2 U3(10) H048
Pin 13 HIGH (0003) U3(11) 625F
Pin 15 HIGH (0003) U3(l3) 005A
Pin 9 LOW (OOOO) U3(l4) 8599
Pin 11 LOW (0000) U3(15} ICA9
Pin 14 HIGH (0003) U3(16} 28AO
Pin 1 HIGH (0003) U3(17} 8PF5

With ail ROMs instailed 0 U4(9) 4956
ROM OUTPUTS SIG U4(101 OA71

0 U1(9) 38F2 U4(11) C9H3
U4(13} A331U1(101 PF33
U4(14} PAS6UlIl11 HU9H
U4(15} U13AUl113J 4413
U4(16) C62SU11141 C7AF
U4(17) 5607U1(15) 1631

U1(16) UUUH
U1(l7) S597

0 TPI U219 (U12 pin 15) G) U5(9) 6Cn
TP2 7CAI IU12 pin 14) U5110) 4U7H
TP3 P254 (U12 pin 13) U5(11) 39U3
TP4 2756 (U12 pin 12) U5(13) 5950
TP5 CU291U12pin1l) U5(14) 58CB
TPS 59C9 (U12 pin 10) U5(15) OOC5
TP7 98Hl (U12 pin 9) U5(16) COH3
TP8 32UB (Ul2 pin 7) U5(l7) 33U5

® U1(9) H40H @ U6(9) B12P
Ul(10} UPUH US(10} S6CF
U1(11) 9849 U6(11) P40P
Ul(13) 3ABA U6(13) 8725
U1l14) 3F54 U6(14) 7448
UlI15) 38CP U6(151 lP66
U1(16) HU6l U6(16) 2P77
Ul(17) F49U U6(l7) 2686

® U7(9) F97P
U7(10) SAAF
U7(11) OOUF
U7(13} 5240
U7(14) 53AP
U7(15) 929F
U7(16) 7U5U
U7(17) 8HSA

@ US(9) ooAU
US(10} 1A24
USl11} FFAU
U81131 H222
US114) ACA5
U8(151 P5C3
U8(16) 9A99
U8(17) 7334

Figure 8-6. A12 ROM Troubleshooting Flowchart
(Deleted for series 2648 and above)
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( START )
j 1

Place Ihe A17 Output Reference Assembly on
extender boa,d PIN 05370-SOO75. Close all
switches. Nole: All vOllages checked are DC
levels. All tolerances are ±20.... excepl boxes 2, 10.
and 21 will have a ±7% tolerance. Sel f,on\ panel:
POLARITY to NORM and POS, OFFSET to OFF:

• 4
2 3

Is voltage at test point VSl variable from +7.5 to Is voltage at Ul(6) variable from -0.2 to ~
Problem in Ut2, CR7, 07, 08 or associated

NO discrete components. Other possible failure:
+'4V as AMP control is changed from minimum to -2.0V as AMP control is changed from mini-

A18U3. To isolate. ,emove A18 and ,echeckmaximum& mum to maximum?
VS1.

5 + YES 6 NO

On AlB. set SWl (lAMP CAL switCh) to CAL posi- 7 8Problem in Ul1, as, 010. CRB 0' associated NO
YESdiscrete components. tion. AI A18 lest point lAMP, is vOllage variable Is voltage at PIA(l) variable over the same Problem in Ul or associated discrete

from -0.2 to -2.0V as AMP control is changed from range? components,
9 minimum to maximum.

• NOProblem in Ul0. as, CR4, CRS, CR6 or asso- ~ YES
11

10cialed discrete components or HI or LO DRIVE Problem with front panel AMPLITUDE
35 Adjustment needed or A18U3 hybrid failure. Reset A1BS1 to CKT position. At junction of RSO CONTROL. Note: voltage from this control

I ~
To isolate: remove A1BU3 from ils socket.

NO
and as, is voltage variabie from -14.BV to -14.SV is routed f,om the controi th,u the A16 boardFailure at A 18U3 outpul Connect a 10n 1/8W resistor from A1BU3(9) as the AMP control is Changed from nimum to (solid state relay A16U2) to A17. MAX oramplifier hybrid. to ground. Measure the vollage aCross the maximum (lDRIVE varies from 20 to 50 mA thru MIN AMPLITUDE adjustment may be

10n resistor. Does the voltage vary from -0.2S 10K!} tied to -15V)? required. 14
10 -OAOV as the AMP control is changed from If Ihe vOl1age at A18 test point 10FF : -OAV,
minimum to maximum. JYES 12 constant (independent of OFFSET CNTL),

NO On A18, set SW2 (IOFF CAL SWitch) to CAL posi- 13 problem in U5, 01, 09. CR3 or associaled
discrete components. If the voltage is toolion. Set front panel POS/NEG POLARITY switch

Is voltage at U2(6) variable from 0 to 0.8V p-. large by 0.4V but does respond 10 the OFF-
36 to NEG. SET OFFSET switch to ON. NO

as Ihe OFFSET control is changed from SET CNTL, then problem wilh 02. CR9 or
Problem with U10, 05. CR4, CR5. CR6 or

At A18 teSt point 10FF. is voltage variable f,om
minimum to maximum? associated discrete components.-0.4 to +0.4V as the OFFSET control is changed bSassociated dlsc,ete components. from minimum to maximum? r. u<"" "" C) ... +NO 15 16

_t YES -
Problem in U2 or associated discrete18 Is voltage at PIA(2) variable over the same YES

19 Add reset A18SW2 to CKT. Set front panel range? components.

I
r NO POS/NEG swilch (a POS. Set OFFSET switch 10

SAL adjust needed.
I

OFF. At A18 test point !OFF, is voltage variable t NO 17
from 0.2 to +2.0V as AMP control is varied from

Problem with tront panel OFFSET CONTROL.minimum 10 maximum.

'+ YES
Note: voltage 1rom this control is routed from

20 the control thru the A16 board (solid state

Set: NORM/COMP NORM
relay Al6U2) to At7. MAX POSITIVE OFFSET

22 .... ... ......
adjustment mey be required.21 POS/NEG ...... POS... ..... , ...IProblem with U7 or asso-- l YES J Is voltage at U6(6} : O? :

NO OFFSET .. ..... ....... .. .. .. OFF
ciated discrete components. J I Does voltage at TRL (test point) vary from

+0.2 to +2.5V as the AMP contrOl is changed from
NO minimum to maximum?

23
~ YES 24

Change POS/NEG switch to NEG. Does voltage 25
Problem in U6 or K1. Note: with OFFSET

NO J Problem in relay Kl.\switch OFF, Kl(5) should be grounded. With at TRL (test point) vary 1rom -0.2 to -2.5V as the

OFFSET switch ON K1(3) should be -lV. AMP control is changed from minimum to I
maximum?

+YES 26

Sel: NORM/COMP .... ... ...... NORM
POS/NEG . . . . ., ... ...... ..... POS

NO AMP control .. , ....... MIN (max ccw)
OFFSET .... ..... . .... ., .. ..... ON

Does voltage at TRL (test point) vary from -0.8
10 +1.2V as the OFFSET cont,ol is changed from
minimum to maximum.

t YES 27

I 28 29
Set: POS/NEG . . . ... .. POS

NO
.: Does voltage at U9(3) : -3V?J YES I Problem in U9. 04 or associated IOFFSET ... ...... ... ........ OFF

I 1 discrete components.Does VS2 (Iesl point) : -6V?
+ NO 31

.YES 30
Problem in all, CR10. U4 or assoc,atedIDoes VS3 (test point) : -2V? f NO discrete components. Note: either U8 0' U9
pin 3 sho,ted to ground is a possible

• YES 32
failure mode. Other possible failure A18U3.
To 'solate. remove Al8 and recheck VS2

'Note: When the remainder of the instrument is functioning properly Othe, potentially useful VOltages: and VS3.
(display/keyboa,d active) then relay ·clicks" can be heard
When either lhe POLARITY POS/NEG or the OFFSET Dn"JNFr.: Dn" Dn" "'",., ... e,.,
switches are activated. A17 components: relay driver U3 "I'I'''I'T .OEF -1 'n 1 nee _1 'n 1 NOand relay Kl.

VS2 -6 -S to-7 -10 -9 to -11 33 34
VS3 -2 -1 to -3 -6 -5 to -7 I

Does voltage at U8(3): -tV?J
YES I Problem in UB, 03 Or associated I

The numbers at the top of each box are for ,eference purposes only
All Output Reference Assembly OK -I I discrete components.

and do not represent an order of flow.

Figure 8-7. A17 Output Reference Troubleshooting Flowchart
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Model 5359A
Service

( ) Note: The numbers at the top of each box are for reference
START purposes only and do not represent an order of flow.

! 1

Place the Ala Output Amplifier Assembly on
extender board PIN 05370-60075. Close all
switches. All voltages checked below are DC
levels and APPROXIMATE. Remove A9
Processor Assem bly. Apply 5359A power.

~ 2

Check operation of the A17 Output Reference
and A1SU3 Output Amplifier (AIS test points).
'Set AMP and OFFSET controls maximum
CCW OFFSET=ONI: 12 17 26

VSl .............. +l.5V NO t Remove A18U3. I I I NO Problem in U4, OS, 06 or associated compo-
VS2 -l.5V I r I

Check VS1 test point = +7.5V?
I nents or problem on A17 board...............

Note: -0.8 toVS3 ............. .. -3.0V 1.0V if A21
• YES

27IOFFSET U3131 .. -2.0V 18..
Analog TiminglAMP U3(41 ....... -4.0V Assembly

I
I NO Problem with C13, Cll, R34 or problem

lDRIVE U3(9) ..... ~8.0V
removed. Check VS2 test point: -7.5V?

I on A17 board .
OK?

• YES.- 3 13 19 28

Check levels at U3(10, 12). Acceptable -6 NO Problem with OS, 06 or associated discrete

I Check VS3 test point: -3.0V? I NO Problem with C16 or problem
to -9 volts. OK? components. I on A17 board.

! YES 4 ~ YES 20 29
Check operation of pulse input by removing 14

Check IOFFSET @ A18U3(31 -1.3V? Set A18S2 to "CAL". Voltage at "I OFF"A21, A16, A17 and cheCking (ECL levels) NO Problem with U2, U4, CR10 or associated NO YES
U4(2, 13, 14) = L;\U4(3. 4, 12) = H Note: if front panel BNC terminated in test point = -0.25V (OFFSET control I---

U2(2) -1.3V.
discrete components. SOll above voltage will be -0.7V. maximum CCW)?

OK?

~ l NO
~ YES

YES 21 30
5 ,

I
Check IAMP@A18U3(4) -15V? INO

Insert A 17 and check (ECL levels) U4(2, 4, NO
I

Problem on A17 Output Reference Assembly.
12, 14) = L U4(3, 5, 13,15), U2(2) = H OK?

! YES 1• YES 22
6

ICheck IDRIVE@A18U3(9)-15V? iGround PULSE IN (test point) and check EeL NO

levels: NO

U4(3, 13) =L U4(2, 4, 5, 12, 15) =H OK? • YES
23 ! 31

I I! YES
15 Output Amplifier Hybrid Problem in CR3, 4,6,7 or associated discrete

7
A18U3 malfunction. components. Note: R26 and R29 may be open

Install all boards except A21. Set POLARITY
If no level change is produced then possible

if excessive voltage has been applied toproblem with relay A18K3 (O.E. signal at K3(9)
switches to NORM/POS and OFFSET switch should beTTL low. Signal O.E.comes fromA16 24 OUTPUT BNC. Problem may also be in relay
OFF. When 5359A poweris applied, normal

NO via relay driver A17U3). If levels measured are I

~
K3. Note: relay K3 driven by OE signal from

display is ERROR 9.1. Examine son OUTPUT incorrect. then possible problem with CR3, Set A18S1 to "CAL". Voltage at "lAMP" test AI7U3(2).
with scope (50 n ). Does OUTPUT vary from CA4, CA6, CR7 or associated discrete compo- point =-0.18V£
0.5 to 5.0V as AMP control is changed from nents. Note that output resistors R26 and A29 ~ YES 32minimum to maximum? 25may be burned out due to inadvertent applica-

~ YES 8
tion of a signal to the OUTPUT BNC. I Problem in L6, L7, R33. I Problem on 11,17 output Reference Assembly.

Remove A20. Check SYNC amplifier circuit NO 16.
(ECL Jevels): U2(6, 11, 12, 13, 15} =L;

I Problem with U2, 02, 03 associated discreteU2(7, 10, 14) =H OK'?

! YES
components. Note that the current thru both

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. +O.15V?
VA20 =+9V

! YES 10

Puise OUTPUT and SYNC circuits on A1B ok.
VR21 = +5V

Possible problem with TRIG A and TRIG B VR23:< +1.0V
comparator circuitry. Possible problem with
Ul, K1, K2, K3. or surrounding circuitry. 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
11

Re-insert all boards and return to the overall
SYNC OUT is connected to front panel via
K3. K3 is driven by OE signal from A17U3

troubleshooting procedure if applicable. (K3(9) =OV).

Figure 8-8. A18 Output Troubleshooting Flowchart
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Figure 8-10
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Figure 8-11. A7 Oven Oscillator Power Supply Assembly
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Figure 8-71
A7 OVEN OSCILLATOR POWER SUPPLY ASSEMBLY

(See Page 8-85)





Model 5359A
Service

AS REFERENCE FREQUENCY BUFFER <05370-60008) SERIES 22261-- --
R9 l

51.9

6 R3E
500

-5.2V

4 RIC
500

C7 10MHZ EXT
LI R5 I

500P
) 4 >OUTPUT (~ TO

IU 287 I J7
C8 AIJ2 (REAR500P PANEL)

'3 2
R3B C27 R8 R3A

~.g:500 .DIU 237 500
I

~
I

-5.2V -5.2V -5.2V + 15V

o
U3D Co R2

I SOD .01U 392

5.2V rl
\7 -5.2V

5

II

4 R3C
SOD

-S.2V

U'3A
4

RIG T RIF
I

I I
500 500

-5.2V
-5.2V -5.2V

U4C
13

U3B -5.2V

7 RTF

I
500

-S.2V

R7G
500

I
-5.2V

8

15

14

2 RIOA
SOD

-5.2V

12

12 U3D
13

13 U2C

------ - ---~- - - ------

6 R7E
500

-5.2V

,
-5.2V

@D

rp'-----~~

6 RIDE 5 RIOO
500 500

-5.2V

'3

-5.2V

RIOB
500

R228 2 R22A
500 500

-5.2V
2

-5.2V -5.2V

R7B 2 R7A
500 500

-5.2\'

-5.2V

4 RIOC 7 RIOF
500 500

-5.2V

>-.:..7_..-__+_----'5c..;. U5A
6

4 R22C 5 R22D
500 500

USB

15

RII
10K

+15V I
i

L3 C21 R4

1-IU J250P CRI 3000
10HMZ CLK TO

I > XA2C II

7 Q3 I

12 14

CI9
2P

-5.2V -5.2V -5.2V

CR2 U2A
5 2

R7C 3
500

-5.2V

R22E 7 R22F
500 500

L4
IU

C20
lOP

Q9

+15V

>--=-_.. +-_-,1,-,3'-1 U6C

cn
250P

RI9
10K

+15V

CIS L2
250P IU

C I I
IP

L6

Ir

10MHZ
INT XTAL R21 C26
~~~~p14 ~vv~l--.---+-------".,:l>I

ICI®

PI

t

PIO
AI

MOTHER
BOARD

t

2,3,},4, 5,&,6,7,7,8.
9,9,13,13,14,15,

CI4

IRIS CI2 RI2 '0;IIU

AI)r
4

-« 8" I~IU C9 10K ~~~O

.01U -5.2V C23
I V E-------,. 0 IU

I RI3 \7
1000

GEl I L5 ~~6 -5.2V

-----<12.i2~GJE)
I +-.LCI7+-.lCI6

~ IOU ~ IOU

FROM
XA69( 1,1) ( (

WHT -BLU-BLK

FROM >----< 10,10 (XAI7A( IB) WHT-VIO-BRN

}H EXT)~ I
BLKJUMPER

FROM AI
TO A2

rFREQ STD', 53 LE~T_l!fLJ
5 OR 10MHZ

J6 (REAR PANEL)

[)RTJ rINT'L. _ ...J

Figure 8-12. A8 Frequency Buffer Assembly
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Figure 8-12
A8 FREQUENCY BUFFER ASSEMBLY

(See Page 8-87)
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Figure 8-13. A9 Processor Assembly
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Figure 8-13
A9 PROCESSOR ASSEMBLY

(See page 8-89)



Figure 8-13
A9 PROCESSOR ASSEMBLY

(See page 8-89)
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Figure 8-18. A17 Output Reference Assembly
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Figure 8-18
A17 OUTPUT REFERENCE ASSEMBLY
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Figure 8-19. A18 Output Assembly
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Figure 8-79
A18 OUTPUT ASSEMBLY
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Figure 8-20. A 19 Auto-Zero Assembly
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Figure 8-20
A19 AUTO-ZERO ASSEMBLY

(See Page 8-103)
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Figure 8-21
A20 TRIGGER AMPLIFIER ASSEMBLY

(See Page 8-105)



A21 TROUBLESHOOTING
(Assuming Power-Up Default Conditions)
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Figure 8-22
A21 ANALOG TIMING ASSEMBLY
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Figure 8-23
A22 DIGITAL TIMING ASSEMBLY
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Figure 8-24
A23 STARTABLE PLL OSCILLATOR ASSEMBLY

(See Page 8-111)
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A24 200 MHz MULTIPLIER ASSEMBLY
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Figure 8-26. A25 Display and Keyboard Assembly
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Figure 8-26
A25 DISPLAY AND KEYBOARD ASSEMBLY

(See Page 8-115)
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Figure 8-27
A26 FRONT PANEL CONTROL ASSEMBLY

(See Page 8-117)
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Figure 8-28. A27 10 MHz Crystal Osci/fator Assembly
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Figure 8-28
A27 10 MHz CRYSTAL OSCILLATOR ASSEMBLY

(SERIAL PREFIX 2012A)

(See Page 8-119)
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SALES & SUPPORT OFFICES
Arranged alphabetically by country

Product Line Sales/Support Key Canberra, Australia BELGIUM
Key Product Line Capital Territory Hewlell-Packard Belgium S.A.lN.V.
A Analytical Office Blvd de la Woluwe. 100
CM Components Hewlell-Packard Australia Ltd. Woluwedal
C Computer Systems \21 Wollongong Street B-1200 BRUSSELS
E Ele(lronic Instruments & Measurement Systems FYSHWICK,A.C,T.2609 Tel: (02) 762-32-tfu
M Medical Products Tel: 80 4244 Telex: 23-494 paloben bru
P Personal Computation Products Telex: 62650 A.C.CM.E.M.P

Sales only lor specific produclline Cable: HEWPARD Canberra
Support only lor specific product line C.CM.E.P BERMUDA

IMPORTANT:These symbols designate general product line Applied Computer Technologies

capability.They do not insure sales or support availability tor all Melbourne, Victoria Atlantic House Building

products within a line, at all loeations.Contacl your local sales Office Par-La-Ville Road

office for information regarding locations where HP support is Hewlell-Packard Australia Ltd. Hamilton 5

available for specific products. 31·41 Joseph Street Tel: 295-1616
BLACKBURN, Victoria 3130 P
Tel: 895-2895

HEADQUARTERS OFFICES Telex: 31-024 BRAZIL
II there is no sales office listed for your area, conlar:t one of these Cable: HEWPARD Melbourne Hewlett·Packard do Brasil
headquarters offices. A.C.CM.E.M,P le.C. lIda.

Perth, Western Australia
Alameda Rio Negro. 750

NORTH/CENTRAL AFRICA MEDITERRANEAN AND ANGOLA Alphaville
Hewlell-Packard SA MIDDLE EAST Telectra Angola LOA Office 06400 BARUERI SP
7. rue du Bois-du-Lan Hewlett-Packard S.A. Empresa Tecnica de Equipamentos Hewlett-Packard Australia Ltd, Tei: (011)421.1311
CH-1217 MEYRIN 1. Switzerland Mediterranean and Middle East Rua Conselheiro Julio de Vilhema. 16 261 Stirling Highway Telex: (011) 33872 HPSR-BR
Tel: (022) 83 12 t2 Operations Caixa Postal 6487 CLAREMONT, WA 6010 Cable: HEWPACK Sao Paulo
Telex: 27835 hmea Atrina Centre LUANDA Tel: 38S-2188 A,C,CM.E,M,P
Cable: HEWPACKSA Geneve 32 Kiflssias Ave. Tel: 35515.35516

Telex: 93859
Paradissos-AmaroUsion. ATHENS Cable: HEWPARD Perth Hewlell·Packard do Brasil

ASIA
Telex: 3134 A.C,CM.E.M.P l.e.C. lIda.Greece

HeWlett-Packard Asia Ltd. Tel: 68288 11
E.C· Praia de Botalago 228

47/F, 26 Harbour Rd., Telex: 21-6588 HPAT GR
ARGENTINA

Sydney, New South 6' Andar-coni 614

Wanchai. HONG KONG Cable: HEWPACKSA Athens Wales Office Edifrcio Argentina - Ala A

G.P.O. Box 663, Hong Kong Hewlett·Packard Argentina SA Hewlett-Packard Australia Ltd. 22250 RIO DE JANEIRO

Tel: 5-8330833 UNITED KINGDOM Montaneses 2140/50 17-23 Talavera Road Tel: (021) 552·6422

Telex: 76793 HPA HX Hewlett-Packard Ltd. 1428 BUENOS AIRES P.O. Box 308 Telex: 21905 HPBR-BR

Cable: HPASIAL TO Nine Mile Ride Tel: 78304886/4836/4730 NORTH RYDE, N.S.W. 2113 Cable: HEWPACK Rio de Janeiro

Easthampstead. WOKINGHAM Cable: HEWPACKARG Tel: 888-4444 A,C.CM.E.P·

CANADA Berkshire. IRGII 3LL A.C,CM.E.P Telex: 2156t Convex IVan Den
Hewlett-Packard (Canada) LId. Tel: 0344 773100 Biotron S.A.C.I.e.l. Cable: HEWPARD Sydney Rua Jose Bonifacio
6877 Goreway Drive Telex: 848805 Av. Paso Colon 221. Piso 9 A.C,CM.E.M.P 458 Todos Os Santos
MISSISSAUGA, Ontario L4V lM8 1399 BUENOS AIRES CEP 20771
Tel: (4 t61 678-9430 EASTERN USA CM AUSTRIA RID DE JANEIRO, RJ
Telex: 610-492-4246 Hewlett-Packard Co. Hewlett-Packard Ges.m.b.h, Tel: 591·0197

4 Choke Cherry Road
Laboratorio Rodriguez VerkauisbOro Graz Telex: 33487 EGLS SA

EASTERN EUROPE ROCKVIUE, MD 20850 Corswant S.R.L. Grottenholstrasse 94 A
Hewlett-Packard Gas.m.b.h. Tel: (30t) 258-2000 Misiones, t 156 - 1876 A·8052 GRAZ
Lieblgasse I Bernal, Oeste Tel: (0316) 291 5660 ANAMED I.C.E.I. lIda.
P.O.Box 72 MIDWESTERN USA BUENOS AIRES Telex: 32375 Rua Bage, 103
A-1222 VIENNA, Austria Hewlett-Packard Co. Tel: 252-3958. 252-4991 C,E 04012 SAO PAULO, SP
Tei: (222) 2500-0 5201 Tollview Drive A Hewlett-Packard Ges.m.b.h.

Tel: (01 I) 572-6537
Telex: 13 4425 HEPA A Telex: 24720 HPBR-BRROWNG MEADOWS,IL 60008 Argentina Esanco S.R.L. Lieblgasse 1 M
NORTHERN EUROPE

Tel: (312) 25&-98Q0 Avasco 2328 P.O. Box 72

Hewlett-Packard SA t416 BUENOS AIRES A·1222 VIENNA Datalronix Electronica L1da.

Uilenstede 475
SOUTHERN USA Tel: 541·58-1981. 541-59-2767 Tel: (0222) 2500-0 Av. Pacaembu 746·Cl1

P.O.Box 999
Hewlett-Packard Co.

A Telex: 134425 HEPA A SAO PAULO, SP

NL-1183 AG AMSTELVEEN
2000 South Park Place AC.CM.E.M,P Tet (Its)260111

The Netherlands
P.O. Box 105005 CM

Tel: 20437771
ATl.AHTA, GA 30348 AUSTRALIA BAHRAIN

Telex: 18919 hpner nl
Tel: (404) 955-1500 Green Salon CAMEROON

Adelaide, South Australia P.O. Box 557 Berlac

SOUTH EAST EUROPE
WESTERN USA Office MANAMA B. P.23

Hewlett-Packard SA
Hewlett·Packard Co. Hewlell-Packard Australia lid. Tel: 25550S-255950 DOUALA

World Trade Center
3939 Lankershim Blvd, 153 Greenhill Road Telex: 8441 Tel: 420153

110 Avenue Louis Casal P.O. Box 3919 PARKSIDE, SA 5063 P Telex: 5351

1215 Cointrin, GENEVA, Switzerland LOS ANGELES, CA 91604
Tel: 272-5911 Wael Pharmacy

C.P
Tel: {213) 506-3700Tel: (022) 98 96 5t Telex: 82536 P.O. Box 648 CANADATelex: 27225 hpse( Cable: HEWPARD Adelaide MANAMA

A'.C.CM.E.M,P Tel: 256123 Alberta
Telex: 8550 WAEL BN Hewlett-Packard (Canada) LId.

OTHER INTERNATIONAL BrIsbane, Queensland E.M 3030 3rd Avenue N.E.

AREAS Office Zayani Computer Systems
CALGARY, Alberta T2A 6T7

Hewlett·Packard Co. Hewlett-Packard Australia Ltd. 218 Shaik Mubarak Building
Tel: (<103) 235-3100

Intercontinental Headquartefs 10 Payne Road Go~ernment Avenue
A.C.CM,E'.M.P'

3495 Deer Cre€k Road THE GAP, Queensland 4061 P.O Box 5918 Hewlett-Packard (Canada) LId.
PALO ALTO, CA 94304 Tel: 30-4133 MANAMA t1120-178th Slre€1
Tel: (415) 857-1501 Telex: 42133 Tel: 276278 EDMONTON, Alberta T5S 1P2
Telex: 034-8300 Cable: HEWPARD Brisbane Telex: 9015 Tel: (403) 486-6666
Cable: HEWPACK A.C.CM.E,M,P P A.C.CM.E.M,P



0 SALES & SUPPORT OFFICES
Arranged alphabetically by country
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CANADA (Cont'd) Quebec COLOMBIA ECUADOR FRANCE
Hewlett·Packard (Canada) Ltd. Instrumentaci6n CYEOE Cia. Ltda. Hewlett·Packard France

British Columbia 17500 Trans Canada Highway H. A. langebaek & Kier SA Avenida Eloy AUilIO 1749 l.l. Mercure B

Hewlett·Packard (Canada) Ltd. South Sarvice Road Carrera 4A No. 52A·26 YBelgica Rue Berthelot

10091 Shellbridge Way KIRkLAND, Quebec H9J 2X8 Apartado Aereo 6287 Casilla 6423 cel 13763 les Milles Cedex

RICHMOND. Tel: (514) 697·4232 BOGOTA I, DE QUITO AIX-EN·PROVENCE

British Columbia V6X 2W7 A,C,CM,E,M,P' Tel: 212·1466 Tel: 450-975,243·052 Tel: (42) 59-41-02

Tel: (604) 270-2277 Hewlett-Packard (Canada) Ltd.
Telex: 44400 INST CO Telex: 22548 CYEOE EO Telex: 410770F

Telex: 610-922-5059 1150 rue Claire Fontaine
Cable: AARIS Bogota CM,E,P A.C,E,M,P'

A,C,CM,E',M.P· QUEBEC CITY, Quebec GlR 5G4
CM,E,M

Medtronics Hewlell-Packard France

Hewlett-Packard (Canada) Ltd.
Tel: (4 t8) 648·0726 Nelromedicas Ltda. Valladolid 524 Madrid 64, rue Marchand Saillant

121 - 3350 Douglas Street
C Calle 123 No. 9B-31 P.O. 9t71, QUITO 61000 ALENCON

VICTORIA, Brilish Columbia V8Z 3L1 Hewlett-Packard (Canada) Ltd.
Apartado Aereo 100-958 Tel: 223-8951 Tel: (33) 29 04 42
BOGOTA D.E.. 10 Telex: 2298 ECKAME EO

Tel: (604) 381-6616 130 Robin Crescent
Tel: 213·5267, 213·1615 A Hewlett·Packard France

C SASkATOON, Saskatchewan S7L 6M7
Telex' 434 j5 HEGAS CO 28 rue de la Republique

Tel: (306) 242·3702
A

Hospitalar SA Boite Postale 503
Manitoba C Robles 625 25026 BESANCON Cedex
Hewlett-Packard (Canada) Ltd. Compumundo Casilla 3590

Tel: (81) 83-16·22
1825 Inkster Blvd. CHILE Avenida 15 # 107-80 QUITO

Telex: 361157
WINNIPEG, Manitoba R2X IR3 ASC Ltda, BOGOTA D,E. Tel: 545-250, 545·122

C,M
Tel: (204) 694-2777 Austria 2041 Tel: 214·4458 Telex: 2485 HOSPTL EO

A,C,CM,E,M,P' SANTIAGO Telex: 45466 MARICO Cable: HOSPITALAR·Quito Hewlett·Packard France
Tel: 223·5946, 223-6148 P M Chemin des Mouilles

New Brunswick Telex: 340192 ASC CK
Ecuador Overseas Agencies C. A. Boile Postale 162

C,P carvajal, SA
69130 ECULLYCedex (Lyon)Hewlell·Packard (Canada) Ltd. calle 29 Norte No. 6A·40 calle 9 de Oclubre #818

814 Main Street Isical Ltda. Apartado Aereo 46 P.O. Box 1296, GuayaqUil Tel: (78) 833-81-25

MONCTON, New Brunswick E1C lE6 Av, lIalia 634 Santiago CALI QUITO Telex: 310617F

Tel: (500) 855-2841 Casilla 16475 Tel: 368·1111 Tel: 306022 A,C,E.M

C SANTIAGO 9 Telex: 55650 Telex: 3361 PBCGYE EO Hewlett-Packard France
Tel: 222·0222 C,E,P M

Pare d'activites du Bois Briard
Noya Scotia Telex: 440283 JCYCl Cl 2. avenue du Lac
Hewlett·Packard (canada) Ltd. CM,E,M CONGO

EGYPT 91040 EVRY Cedex
Suite tIl Metrolab SA Seric·Congo

Sakrco Entelprises Tel: 6 077-96 60
900 Windmill Road B. P. 2105
DARTMOUTH, Nova Scotia B3B tP7

Monjilas 454 01. 206
BRAZZAVILLE

70, Mossadak Str. Telex: 692315F

(SAHnAGO Ookki, Giza E
Tel: (902) 469·7820 Tel: 395752, 398296 Tel: 815034

CAIRO
C,CM,E',M,P' Telex: 340866 METLAB CK Telex: 5262

Tel: 706440 Hewlett-Packard France

A Telex: 93146 5. avenue Raymond Chanas

Ontario COSTA RICA C 38320 EYBENS (Grenoble)

HeWlett-Packard (Canada) Ltd. Olympia (Chile) Llda. Cientifica Costarricense SA Tel: (76) 62-57-98

3325 N. Service Rd.. Unit 3 Av. Rodrigo de Araya 1045 Avenida 2, Calle 5 Internali<Jnal Engineering Associates Telex: 980124 HP GRENOB EYBE

BURLINGTON, Onlario L7N 3G2 Casilla 256·V San Pedro de Monies de Dca 24 Hussein Hegazi Street C

Tel: (416) 335·8644 SANTIAGO 21 Apanado 10159 Kasr-el-Ain

C,M' Tel: 225·50~4 SAN JOSE CAIRO Hewlell-Packard France

Telex: 340892 OLYMP Tel: 24-38-20, 24-08-t9 Tel: 23829,21641 Rue Fernand. Forest

Hewlett-Packard (Canada) Ltd. Cable: Olympiachile Santiagochile Telex: 2367 GALGUR CR Telex: 93830 lEA UN lA Kergaradec

496 Days Road C,P CM,E,M Cable: INTEGASSO 29239 GOUfSNOU

KINGSTON, Ontario K7M 5R4 E.M' Tel: {98) 41-87·90

Tel: (613) 384-2088
CHINA, People"

CYPRUS
S.S.C. Medical Hewlell-Packard France

C Telerexa Ltd.
RepUblic of P.O. Box 4809

40 Gezera! EI Arab Street Centre d'affaires Paris-Nord

Hewlell-Packard (Canada) Ltd. China Hewlett·Packard, Ltd. 14C Stassinos Avenue
Mohandessin Batiment Ampere

552 Newbold Slreet 47/F China Resources Bldg. NICOSIA
CAIRO Rue de la Commune de Paris

LONDON, Ontario N6E 2S5 26 Harbour Road Tel: 62698
Tel: 803844, 805998, 810263 80ile Postale 300

Tel: (519) 686-9\81 HONG KONG Telex: 2894 LEVIDD CY
Telex: 20503 SSC UN 93153 LE 8LANC·MESNIL

A.C,CM,E',M,P' Tet: 5-8330833 E,M,P
M' Tel: (1) 865·44-52

Telex: 76793 HPA HX Telex: 211032F
Hewlett-Packard (Canada) Ltd. Cable: HP ASIA LTO DENMARK

EL SALVADOR C,E,M
6877 GOIeway Drive A',M' Hewlett-Packard AlS

IPESA de EI salvador SA
MISSISSAUGA, Ontario L4V 1M8 29 Aven4da Norte 1223 HeWlett-Packard France

Tet (416) 678·9430 China HeWlett-Packard, Ltd, Datavej 52
SAN SALVADOR Pare d'aclivites cadeta

A,C,CM,E,M,P P.O. Box 9610, Beiling DK·3460 81RkEROD
Tel: 26·6858, 26-6868 Quartia< Jean-Mermoz

4th FIoot, 2nd Watch Factory Main Tal: (02) 81·66-40
Telex: 20539 IPESA SAL Avenue du .Pr~dent JF Kennedy

Hewlell-Packard (Canada) Ltd, 81dg. Telex: 37409 hpas dk
A,C,CM,E,P F-337oo MERIGNAC (Bordeaux)

2670 ClIJeensview Or. Shuang Yu Shu. Bel San Huan Rd. A.C,CM,E,M,P Tel: (56) 34-00-84
OTTAWA, Ontario K2B 8K1 Hal Dian District Hewlett·Packard AlS ETHIOPIA Telex: 550105F
Tel: (613)820-6483 BEIJING Rolighedsvej 32 Seric-Ethiopia C,E,M
A,C,CM,E',M,P' Tel: 28·0567 DK-8240 RISSKOV, Aarhus P.O. Box 2764

Telex: 22601 CTSHP CN Hewlell·Packard France
Hewlell·Packard (Cal18da) Ltd.

Cable: 1920 Beijing
Tal: (00) 17·60-00 ADDIS ABABA Immueble "Les 3 B"

The oaks Plaza, Unit #9 Telex: 37409 hpas dk Tel: 185114 Noweau chemin de la Garde
2140 Regenl Sireet

A,C,CM,E,M,P C,E Telex: 21150 lAC du Bois Briand
SUDBURY, Ontario, P3E 5S8 C.P 44085 NANTES Cedex
Tel: (705) 522·0202 DOMINICAN REPUBLIC Tel: (40) 50-32-22
C Microprog SA FINLAND Telex: 71 t085F

Hewlett-Packard (Canada) Ltd.
Juan Tom~s MejIa y Cotes No. 60 Hewlett-Packard Oy C"
Arroyo Hondo Piispankallionlie 17

3790 Victoria Park Ave. SANTO DOMINGO 02200 ESPOO Hewlett-Packard France
WlLLOWDALE, Ontario M2H 3H7 Tel: 565-6268 Tel: 00358-0-88721 125, rue du Faubourg Bannie!
Tel: (416) 499·2550 Telex: 4510 ARENTA OR (RCA) Telex: 121563 HEWPA SF 45000 ORLEANS
C P A,C,CM,E,M,P Tel: 138}680t 63
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GERMAN FEDERAL Hewlett-Packard GmbH Schmidt & Co. IHong Kong) Ltd. Blue Star Ltd.FRANCE (Cont'd)
Vertriebszentrum Sad 18th Floor, Great Eagle Centre 15116 C Wellesley Rd.

Hewlell-Packard France
REPUBLIC Eschenstrasse 5 23 Harbour Road PUNE 411011

Zone Industrielle de Courtaboeuf
Hewlett-Packard GmbH D-8028 TAUFKIRCHEN HONG KONG Tel: 22775
Gesch3ftsstelle Tel: (089) 61207-0 Cable: BLUE STARAvenue des Tropiques Tel: 5-8330222Keithslrasse 2-4 Telex: 0524985 A91947 Les Ulis Cedex ORSAY D· 1000 BERLIN 30 AC,CM,E,M,P

Telex: 74766 SCHMC HX
Tel: (6) 907-78-25 Tel: (030) 21 9904-0 A,M Blue Star Ltd.
Telex: 600048F Telex: 018 3405 hpbln d Hewletl-Packard GmbH 2-2-47Jj 108 Bolarum Rd.
A,C.CM,E.M.P A.C,E.M,P GescMttsstelle ICELAND SECUNDERABAD 500 003

Ermlisallee Hewletl-Packard Iceland Tel: 72057, 72058
Hewlett-Packard France Hewlett-Packard GmbH 7517 WALDBRONN 2 Hoefdabakka 9 Telex: 0155645
Paris Pone-Maillot Venriebszentrun SOdwest Tel: (072431602-0 1to Reykjavik Cable: BLUEFROST
15. boulevard de L' AmiraI-Bruix Schickardstrasse 2 Telex: 782 838 hepk Tel: (1) 67 1000 AE
75782 PARIS Cedex 16 0-7030 BOBUNGEN A,C,E

A,C,CM,E,M,P Btue Star Ltd.Tel: (1) 502-12-20 Tel: (07031) 645-0
GREAT BRITAIN T.C. 71603 Poornima

Telex: 613663F Telex: 7265743 hep INDIA Maruthunkuzhi
C.M.P AC,CM,E,M,P See United Kingdom Computer products are sold through TRIVANDRUM 695 013

Hewlett-Packard France Hewlett-Packard GmbH Blue Star Ltd.AII computer repairs and Tel: 65799, 65820

Vertriebszentrum West
GREECE maintenance service is done through Telex: 0884-259124, Boulevard Tourasse Hewlett-Packard A,E. Computer Maintenance Corp. Cable: BLUESTAR64000 PAU Berliner Strasse III 178, Kifissias Avenue ETel (59) 80 38 02 D·4030 RAnNGEN 3 6th Floor Blue Star Ltd.

Tel: (02102) 494-0 Halandri-ATHENS Sabri Complex 2nd Floor COmputer Maintenance Corporation
Hewlett-Packard France Telex: 589 070 hprad Greece 24 Residency Rd. Ltd.
2 Allee de la Bourgonnette A,C,E,M,P Tel: 6471543,6471673, 6472971 BANGALORE 560 025 115, Sarojini Devi Road
35100 RENNES

Hewlell-Packard GmbH
Telex: 221 286 HPHLGR Tel: 55660, 578881 SECUNDERABAD 500 003

Tel: (99) 51-42-44 A,C,CM" ,E,M,P Telex: 0845-430 Tel: 310-184, 345-774
Telex: 740912F Geschaftsstelle

Cable: BLUESTAR Telex: 031·2960
C,CM.E.M,P· Schleefstr. 28a Kostas Karaynnis SA

A,C',CM,E Co.
0·4600 DORTMUND-41 8, Omirou Street

Hewlelt-Packard France Tel: (0231) 45001 ATHENS 133 Blue Star Ltd. INDONESIA
98 avenue de Bretagne Telex: 822856 hepdad Tel: 3230303,3237371 Band Box House BERCA Indonesia P.T.
76100 ROUEN A,C,E Telex: 215962 RKAR GR Prabhadevi P.O.Box 4961Jkt.
Tel: (35) 63-57-66

A,C·.CM,E BOMBAY 400 025 JI. Abdul Muis 62Hewlelt-Packard GmbH
Telex: 770035F Vertriebszenlrum Mitte Impexin Tel: 4933101, 4933222 JAKARTA
C Hewlelt-Packard-Strasse Intelecl Div. Telex: 011-7t051 Tel: 21-373009

0-6380 BAD HOMBURG
209 Mesogion Cable: BLUESTAR Telex: 46748 BERSAL IA

Hewtell-Packard France 11525 ATHEMS A,M Cable: BERSAL JAKARTA
4, rue Thomas-Mann Tel: (06172) 400-0 Tel: 647448112 P
Boite Postale 56 Telex: 410 844 hpbhg Telex: 216286 Blue Star Ltd.

67033 STlIASBOURG Cedex A.C,E,M,P P Sahas BERCA Indonesia P.T.
41412 Vir Savarkar Marg P,OBox 24971JktTel: (88) 28-56-46 HeWlett-Packard GmbH Haril Company Prabhadevi Antara Bldg., 12th FioorTelex: 890141F Venriebszentrum Nord 38, Mihalakopoulou
BOMBAY 400 025 JI. Medan Merdeka Selatan 17

C,E,M,P' Kapsladtring 5 ATHENS 612
Tel: 422-6155, 422-6556 JAKARTA·PUSAT

Hewlell-Packard France
D-2000 HAMBURG 60 Tel: 7236071

Telex: 011-71193 BSSS IN Tel: 21-340417, 341445
Tel (0401 63804- 1 Telex: 218767 Telex: 46748 BERSAL IA

La Peripole III . . Telex: 021 63032 hphh d M' Cable: FROSTBLUE
A,C,E,M20, chemin du Pigeonnler de la Geplere A,C,E.M,P A,C',CM,E,M

Heilamco BERCA Indonesia P,T.F-31083 TOULOUSE Cedex
Blue Star Ltd.Tel: (61) 40-11-12 Hewlett-Packard GmbH P.O. Box 87528 Jalan Kutai 24

Telex: 53 t639F Geschattsstelle 18507 PIRAEUS Kalyan, 19 Vishwas Colony SURABAYA
Heidering 37-39 Tel: 4827049 Alkapuri, BORODA, 390 005 Tel: 67118A,C,E,P' Telex: 241441 Tel: 65235, 65236D-3000 HANNOVER 61 Telex: 31146 BERSAL SB

Hewlelt-Packard France Tel (0511) 5706-0 A Cable: BLUE STAR Cable: BERSAl-SURABAYA
9, rue Baudin Telex: 092 3259 A A',E,M.PGUATEMALA26000 VALENCE A,C,CM,E,M,P

IPESA Blue Star Ltd.
Tel: (75) 42 76 16

Avenida Reforma 3-48, Zona 9 7 Hare Street IRAQ
HewIell-Packard GmbH Hewlett-Packard Trading SA

Hewlelt-Packard France Geschaftsstelle GUATEMAU CITY CALCUTTA 700 001
Service Operation

Carolor Rosslauer Wag 2-4 Tel: 316627, 314786 Tel: 230131, 230132
AI Mansoor City 9B/3/7

ZAC de Bois Briand D-6800 MANNHEIM Telex: 3055765 IPESA GU Telex: 021-7655 BAGHDAD
57640 VIGY (Metz) Tel: (0621) 7005-0 A,C,CM,E,M,P Cable: BLUESTAR Tel: 55t-49-73
Tel: (8) 771 20 22 Telex: 0462105 A,M Telex: 212·455 HEPAIRAO IKHONG KONG
C A,C,E

Hewlell-Packard Hong Kong, Ltd. Blue Star Ltd. C

Hewlell-Packard France Hewletl-Packard GmbH G.P.O. Box 795 133 Kodambakkam High Road
IRELAND

Pare d'aclivite des PreS Geschattsslelle 5th Roor, Son Hung Kai Centre MADRAS 600 034
Hewletl-Packard Ireland Ltd.

I, rue Papin Messerschmitlslrasse 7 30 Harbour Road Tel: 472056, 470238
82/83 Lower Leeson Street

0-7910 MEU ULM HONG KONG Telex: 041-379
DUBLIN 259658 VILLENEUVE D'ASCQ Cedex Tel: 5-8323211 Cable: BLUESTARTel: (20) 47 78 78 Tel: (0731) 70 73-0

Telex: 66678 HEWPA HX Tel: 0001 608800
Telex: 160124F Telex: 0712816 HP ULM-D

Cable: HEWPACK Hong Kong
A,M Telex: 30439

C,E,M,P' AC,E' E,C.P Blue Star Ltd. A,C,CM,E,M,P

Hewlett-Packard GmbH
CET Ltd.

13 Community Center Cardiac Services Ltd.GABON GescMftsstelie 10th Floor, Hua Asia Bldg. New Friends COlony Kllmore Road
Sho Gabon Emmericher Strasse 13 64-66 Gloulester Road NEW DELHI 110 065 Mane
P.O. Box 89 0-8500 NURNBERG 10 KONG KONG Tel: 633773, 634..\73 DUBLIN 5
LIBREVILLE Tel: (0911) 5205-0 Tel: (5) 200922 Telex: 031-61120 Tel: 101) 351820
Tel: 721 484 Telex: 0623 860 npnbg Telex: 85148 CET HX Cable: BLUEFROST Telex: 30439
Telex: 5230 C,CM,E.M,P CM A,C' ,CM,E,M M
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ISRAEL Hewlett-Packard Ilaliana S.p.A Yokogawa-Hewlett-Packard Ltd. Yokogawa-Hewlett-Packard Ltd. LIBERIA
Eldan Electronic Instrument Ltd. Viale C. Pavese 340 Shin-Kyoto Center Bldg. Yasuda Seimei Yokohama Nishiguchi

Unichemicals Inc.
P.O.Box 1270 1-00144 ROMA EUR 614, HigashioShiokoji-cho Bldg.

P. O. Box 4509
JERUSAlEM 91000 Tel: (06) 54831 Karasuma-Nishiiru 30-4 Tsuruya-cho, 3 Chome

MONROVIA
Telex: 610514 Shiokoji-dori, Shimogyo-ku YOKOHAMA 221

Tel: 22428216, Ohaliav S1.
Tel: (045) 312-1252

JERUSALEM 94467 A,e,E,M,p' KYOTO, 600
C.E

Telex: 4509
Tel: 533221, 553242 Hewlett-Packard lIaliana S.pA Tel: 075-343-0921 E

Telex: 25231 ABIPAKRD IL Via di Casellina 571C C,E

AM 1-50018 SCANDICCI·F1RENZE Yokogawa-Hewlett-Packard Ltd.
JORDAN MADAGASCAR
Scientific and Medical Supplies Co.

Computation and Measurement Tel: (055) 753863 Mito Mitsui Bldg P.O. Box 1387
Technique el Precision

Systems leMSI Ltd. C,E,M 4-73. Sanno-maru, 1Chome AMMAN
12, rue de Nice
P.O. Box 1227I 1 Masad Streel Hewletl-Packard Ilaliana S.p.A. MITO, Ibaraki 310 Tel: 24907, 39907 101 ANTANANARIVO

67060 Corso Svizzera, 185 Tel: (0292) 25-7470 Telex: 21456 SABCO JO Tel: 22090
TEL-AVIV 1-10144 TORINO C,CM,E e,E,M.p Telex: 22255
Tel: 388 388 Tel: (Ot 1) 74 4044 Yokogawa-Hewlett-Packard Ltd. P
Telex: 33569 MotillL Telex: 221079 MeijioSeimei Kokubun Bldg. 7-8

KENYA
C,CM,E,P A',C,E ADeOM Ltd., Inc., Kenya

Kokubun, 1Chome, Sendai P.O. Box 30070 LUXEMBOURG

ITALY IVORY COAST M!VAGI,980 NAIROBI Hewlett-Packard Belgium S.A.lN.V.

Tel: (0222) 25-1011 Tel: 331955 Blvd de la Woluwe, 100
Hewlett-Packard Ilaliana S.p.A S.I.T.E.L.

C,E Telex: 22639 Woluwedal
Traversa 99C Societe Ivoirienne de B- t200 BRUSSELS
Via Giulio Pelroni, 19 Telecommunications Yokogawa-Hewlett-Packard Ltd.

E,M
Tel: (02) 762-32-00

1-70124 BARI Bd. Giscard d'Estaing Nagoya Kokusai Center Building KOREA Telex: 23-494 palOben bru
Tel: (080) 41-07-44 Carrefour Marcory 47-1, Nagono, t Chome

Samsung Hewlell-Packard Co. Ltd.
A,C,CM,E,M,P

C.M Zone 4.A. Nakamura-ku Dongbang Yeoeuido Building
Hewlell-Packard Ilaliana S.p.A.

Boite pestale 2580 NAGOYA,450 12-16th Floors MALAYSIA
Via Emilia. 511C

AIllDJAN Ot Tel: (052) 571-5171 36-1 Yeoeuldo-dong Hewlell-Packard Sales (Malaysia)
Tel: 353600 C,CM,E,M Yongdeungpo-ku Sdn. Bhd.t·40011 BOLOGNA Anzola DeIl'Emilia
Telex: 43175 SEOUL 91h Floor

Tel: (05l) 731061
E Yokogawa-Hewlell-Packard LId.

Tel: 784,2666, 784-4666 Chung Khiaw Bank Building
Telex: 51 t630 Saikyoren Building Telex: 25 t66 SAMSAN K 46. Jalan Raja Laut
C,E,M S.tH j.2 DOle-machi, OHMIYA A,C,CM,E,M,P KUALA LUMPUR

Immeuble "Le General" Sailama 330 Tel: 03-986555Hewlett-Packard ttaliana S. pA Av. du General de Gaulle Young In Scientific Co., Ltd. Telex: 31011 HPSM MAVia Principe Nicola 43G/C 01 BP 161
Tel: (0486) 45-8031

Youngwha Building A,C,E.M,P·1-95126 CATANIA ABIDJAN 01 Yokogawa-Hewletl-Packard Ltd. 547 Shinsa Dong, Kangnam-ku
Tel: (095137,10-87 Tel: 321227 Chuo Bldg.. SEOUL t35 Protei Engineering
Telex: 97029 t C,P 4-20 Nishinakajima, 5 Chome Tel: 5467771 P.O.Box 1917
C Yodogawa-ku Telex: K23457 GINSCO Lot 6624. Section 64

JAPAN OSAKA,532 A 23/4 Pending Road
Hewlell-Packard Italiana S.pA Kuching, SARAWAK
Via G. Di Vittorio 9 Yokogawa-Hewlell-Packard ltd. Tel: (06) 304-6021

KUWAIT Tel: 36299
1-20063 CERNUSCO SUl 152-1,Onna Telex: YHPOSA 523·3624 Telex: 70904 PROMAL MA
NAVlGlIO ATSUG~ Kanagawa. 243 A,C,CM.E,M,P· AI-Khaldiya Trading & Contracting

Cable: PROTElENGP.O. Box 830
(Milano) Tel: (0462) 25-0031

Yokogawa-Hewiett-Packard LId. SAFAT A,E,M
Tet: (02) 4459041 C,CM,E

Tel: 424910, 41172627-15. Yabe, 1Chome
Telex: 334632 Yokogawa-Hewlett-Packard Ltd. SAGAMIHARA Kanagawa. 229 Telex: 2248 t AREEG KT MALTA
A,C,CM,E.M.P Meiji-Seimei Bldg. 6F Tel: 0427 59-1311 Cable: VISCOUNT Philip Toledo Ltd.

Birkirkara P.O. Box 11Hewlett-Packard Italiana S.p.A. 3-1 Hon Chiba-Cho E,M,A

CHIBA, 280 Yokogawa-Hewlell·Packard Ltd. Notabile Rd.
Via C. Colombo 49 Gull Computing Systems MRIEHEl
1-20090 TREZZANO SUL Tel: 472257701 Daiichi Seimei Bldg.

P.O. Box 25125 Tel: 44747, 45566
NAVlGUO C,E 7-1, Nishi Shinjuku, 2 Chome SAFAT Telex: 1649
(Milano) Yokogawa-Hewlell-Packard Ltd.

Shinjuku·ku,TOKYO 160 Tel: 435969 E,M,P
Tel: 03-348-4611 Telex: 23648Tel: (02) 4459041 Yasuda-Seimei Hiroshima Bldg.
C,E pTelex: 322116 6·11, Hon-dori, Naka-ku MAURITIUS

C HIROSHIMA, 730 Yokogawa-Hewlell·Packard ltd. Photo & Cine Equipment Blanche Birger Co. ltd.

Hewlett-Packard Italiana S.p.A. Tel: 82-241-0611 29-21 Takaido-Higashi, 3 Chome P.O. Box 270 t8, Jules Koenig Street
Suginami-ku TOKYO t68 SAFAT PORT LOUISVia Nuova San Rocco a Yokogawa-Hewlell·Packard LId. Tel: 20828Tel: (03) 331-6111 Tel: 2445\11Capodimonte, 62/A Towa Building
Telex: 232-2024 YHPTOK Telex: 22247 MATIN KT Telex: 4296

1-8013\ NAPOLI 2·3. Kaigan-dori. 2 Chome Chuo-ku Cable: MATIN KUWAIT P
Tel: 1081) 7413544 KOBE,650 A.C,CM,E,M,P·

P
Telex: 710698 Tel: (078) 392-4791 Yokogawa Hokushin Electric Corp. MEXICOA",C,E,M C,E 9-32 Nokacho 2 Chome

W.J. Towell Computer Services
Hewlett-Packard de Mexico. SAP.O. Box 5897

Hewlell-Packard Italiana S.p.A. Yokogawa-Hewlett-Packard ltd. 2 Chome Musashino-shi SAFAT Francisco J. Allan #30
Viale G. Modugno 33 Kumagaya Asahl 82 Bldg TOKYO, 180 Tel: 2462640 Colonia Nueva

1-16t56 GENOVA !'fGU 3-4 Tsukuba Tel: (0422) 54-Ill 1 Telex: 30336 TOWELL KT Los Angeles 27140

Tei: (010) 68,37-07 KUMAGAYA,Sailama 360 Telex: 02822-421 YEW MTK J C COAHUILA. Torreon
Tel: 37220Telex: 2t5238 Tel: (0485) 24·6563 A
P

C,E C.CM,E Yokogawa-Hewlell-Packard Ltd. LEBANON
Computer Information Systems SAL. Hewlett-Packard de Mexico, S.A.

Hew1ett-Packard Italiana S. pA Yokogawa-Hewlelt-Packard LId. Meiji-Seimei
Chammas Building Monti Moreles 299

Via Pelizzo 15 Asahl Shinbun Daiichi Seimel Bidg. Utsunomiya Odorl Building P.O. Box 11-6274 Dora Fraccionamiento Lorna Bonita 45060
1-35128 PADOVA 4-7, Hanabala-eho 1-5 Odori, 2 Chome BEIRUT GUADALAJARA, Jalisco
Tel: (049) 664888 KUMAMOTO,860 UTSUNOMIYA, Tochigi 320 Tel: 89 40 73 Tel: 3166301314600
Telex: 430315 Tel: (096) 354-7311 Tel: (0286133-1153 Telex: 42309 Telex: 0684 186 ECOME
AC.E.M C,E C,E C,E,M,P P
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MEXICO (Cont'd) Hewlett·Packard Nederland B.V. OMAN PORTUGAL Abdul Ghani EI Ajou COfp.

Microcomputadoras Hewlett-Packard, Pastoor Petersslraat 134-136 Khimjil Ramdas Mundinler Intercambio P.O. Box 78
SA NL 56t2 LV EINDHOVEN P.O. Box 19 Mundial de Com~rcio SAR.L. RIYADII

Monti Pelvoux 115 PO Box 2342 MUSCAT/SULTANATE OF OMAN Av. Antonio Augusto Aguiar 138 Tel: 40 41717

LOS LOMAS, Mexico, OF NL 5600 CH EINDHOVEN Tel: 745601 Apartado 2761 Telex: 200931 EL AJOU

Tel: 520-9127 Tel: (040) 32691 1 Telex: 5289 BROKER MB MUSCAT LISBON P

P Telex: 51484 hepae nl P
Tel: (19) 53·21-31,53·21-37

A,C,E,M,P Telex: 1669 t munter p SCOTLAND
Hewletl·Packard Mexicana, SA Suhait & Saud Bahwan M See United Kingdomde C.V. NEW ZEALAND P.O.Box 169 SoquimicaAv. Periferico SUI No. 6501

Hewlell-Packard (N.l.) Ltd. MUSCAT/SULTANATE OF OMAN Av da Liberdade, 220-2 SENEGALTepepan, Xochimilco
5 Owens Road Tel: 734201 1298 LISBOA Codex Societe Hussein Ayad & Cie.16020 MEXICO D.F,
P,O, Box 26-189 Telex: 5274 BAHWAN MB Tel: 56·21-82 76, Avenue Georges Pompidou

Tel: 6-76-46-00
Epsom, AUCKLAND E Telex: 13316 SABASA B.P.305

Telex: 17-74-507 HEWPACK MEX
Tel: 687-159 A DAKAR

A,C,CM.E.M,P Imtac LLC
Cable: HEWPAK Auckland P.O. Box 8676 Teleclra·Empresa Tecnica de Tel: 32339

Hewlell-Packard De Mexico (Polanco) C,CM,E,P' MUTRAII/SULTANATE OF OMAN Equipmenlos Eleclricos S.A. R.L. Cable: AYAD·Dakar

Avenida Ejercilo Nacional #579 Tel: 601695 Rua Rodrigo da Fonseca 103 E
Hewlell·Packard (N.l.) Ltd.

2day3er piso
4-12 Cruickshank Street Telex: 574 t Tawoos On P.O. Box 2531 Monager Distribution S.A.

Colonia Granada 11560
Kilbirnie, WELLINGTON 3 A.C,M USBON 1 1. Rue Parent

MEXICO D.F.
P.O. Box 9443

Tei: (19)68-60-72 B.P.148
Tel: 254·4433 PAKISTAN Telex: 12598 DAKAR
P Courtenay Place. WELLINGTON 3 CM,E Tel: 215 671Tel: 877-199 Mushko & Company Ltd.

Telex: 587Hewlelt·Packard De Mexico, SA Cable: HEWPACK Wellington House No. 16, Street No. 16 C.P.C.SI
de C.V. C,CM,E.P Sector F·6/3 Rua de Costa Cabral 575 P

Czda. del Valle ISLAMABAD 4200 PORTO Systeme Service Conseil (SSC)
409 Ote. 4th Piso Norlhrop Instruments & Systems LId. Tel: 824545 Tel: 499174/495173 14, Avenue du Parachois
Colonia del Valle 369 Khyber Pass Road Cable: FEMUS Islamabad Telex: 26054 DAKAR ETOILE
Municipio de Garza Garcia P.O. Box 8602 A,E,M,P' C,P Tel: 219976
66220 MONTERREY, Nuevo Le6n AUCKLAND Telex: 577
Tel: 78 42 41 Tel: 794-091 Mushko & Company LId. PUERTO RICO C.P
Telex: 038410 Telex: 60605 Oosman Chambers Hewlett-Packard Puerto Rico

P A.M Abdullah Haroon Road 101 MU~oZ Rivera Av SINGAPORE
KARACHI 0302 Esu. Calle Ochoa

Hewlell-Packard Singapore ISales)Northrop Instruments & Systems Ltd. Tei: 524131, 524132 HATO REY, Puerto Rico 00918
Pte. Ltd.

MOROCCO 110 Mandeville SI.
Telex: 2894 MUSKO PK Tel: (8091 754-7800

08-00 Inchcape House
Etablissement Hubert Dolbeau & Fils PO. Box 8388

Cable: COOPERATOR Karachi
A,C,CM,M,E,P

450-2 Alexandra Road
81 rue Karatchi CHRISTCHURCH

M,M,P' Atexandra P.O. Box 58
B.P. 11133 Tel: 488-873 QATAR

SINGAPORE,9115
CASABLANCA Telex: 4203 PANAMA Computer Arabia

Tel: 4731788
Tel: 304t·82. 3068·38 A,M

Electronico Balboa, SA
P.O. Box 2750

Telex: 34209 HPSGSO RSDOHA
Telex: 23051, 22822 Northrop Instruments & Systems Ltd. Calle Samuel Lewis, Ed. Alia Tel: 428555 Cable: HEWPACK. Singapore
E Sturdee House Aparlado 4929 Telex: 4806 CHPARB A,C,E,M,P

Gerep 85-87 Ghuznee Street PANAMA 5 p Dynamar Inlernational Lid.
2. rue Agadir P.O. Box 2406 Tel: 64-2700

Nasser Trading & Contracting Unit 05- t 1 Block 6
Baile Postale t56 WELLINGTON Telex: 3483 ELECTRON PG

POBox 1563 Kolao, Ayer Industrial Estale
CASABLANCA 01 Tel: 850-091 ACM,E,M.P DOHA SINGAPORE t334
Tel: 272093. 272095 Telex: Nl 3380 Tel: 422170 Tel: 747·6186

Telex: 23 739 A,M PERU Telex: 4439 NASSER DH Telex: 26283 RS

P Cia Electro Medica SA M CM
NIGERIA

Sema-Maroc Elmeco Nigeria Ltd. Los Flamencos 145, Olc. 30112
SAUDI ARABIA SOUTH AFRICA

Dept Seric 46, Calcutla Crescent Apapa San Isidro
Modern Electronics Establishment Hewletl·Packard So Africa (Ply.) Ltd.

6, rue Lapebie PO. Box 244and Casilla 1030
Hewlell-Packard Division P.O. Box 120

CASABLANCA LAGOS LIMA 1 P.O. Box 281 Howard Place CAPE PROVINCE 7450
Tel: 260980

E Tel: 41·4325, 41·3705 Thouqbah Pine Park Center, Forest Drive, Pine·
Telex: 21641 Telex: Pub. Booth 25306 PEC PISIDR AL·KHOBAR 31952 lands
C.P NORTHERN IRELAND CM,E,M,P Tel: 895-1760, 895-1764 CAPE PROVINCE 7405

SAMS Telex: 671 106 HPMEEK SJ Tel: (021) 53 7954
NETHERLANDS See United KIngdom Cable: ELECTA AL-KHOBAR Telex: 57·20006
Hewletl-Packard Nederland B.V. Arenida RepUblica de Panama 3534

C.E,M A.C,CM,E,M.P
Startbaan 16 NORWAY San Isidro, LIMA

1187 XR AMSTELVEEN Hewlett·Packard Norge A/S Tel: 419928/417108 Modern Electronics Establishmenl Hewlell-Packard So Africa (Pty.) LId.

P,O. Box 667 Folke Bernadottes vei 50 Telex: 20450 PE L1BERTAD Hewlett·Packard Division 2nd Floor Juniper House

NL 1180 AR AMSTELVEEN P.O. Box 3558 A.C.p P.O. Box 1228 92 Overport Drive
JEDDAII DURBAN 4067

Tel: (020) 547-6911 N·5033 FYLUNGSDAL£N (Bergen)
Tel: 644 96 28 Tel: (031) 28-4178

Telex: 13216 HEPA NL Tel: 0047/5/165540 PHILIPPINES Telex: 4027 12 FARNAS SJ Telex: 6-22954
A.C,CM,E,M,P Telex: 76621 hpnas n The Online Advanced Systems Corp. Cable: ELECTA JEDDAH C

Hewlell·PaCkard Nederland BY
C.E,M 2nd Floor, Eleclra House A,C,CM.E,M,P

Hewlett·Packald So Africa (Pty.) Ltd,
Bongerd 2 Hewlett-Packard Norge A/S 115-117 Esteban Stleet

Modern Electronics Establishment 6 Linton Arcade
NL 2906VK CAPELL£ AID !JSSEL Osterndalen 16·18 Legaspi Village. Makat! Hewlett·Packard Division 511 Cape Road
P.O. Box 41 P.O. Box 34 P.O Box 1510 P.O.Box 22015 Union Grange
NL 2900AA CAPELLE AID 1J8SEL N-13450STEIlAS Metro MANILA RIYADH t 1495 PORT ELIZABETH 6001
Tel: (10) 51-64-44 Tel: 004712/ t7 11 80 Tel: 815-38-10 (up to 16) Tel: 476-3030 Tel: 041·301201
Telex: 21261 HEPAC NL Tele~: 76621 hpnas n Telex: 63274 ONLINE PN Telex: 202049 MEERYD SJ Tele~: 24·2916
C.E A,C.CM,E.M.P A,C,E,M,P A.C,CM,E.M,P C
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SOUTH AFRICA (Cont'd) SUDAN Bangkok Business Equipment ltd. Teknim Company ltd. Hewlett-Packard Ltd.

HewleU-Packard So Africa (Ply.) lid. Mediterranean Engineering & Trading 5/5-6 Deja Road Iran Caddesi No. 7 Bridewell House

Founlain Center Co. ltd. BANGKOK Kavaklidere 9 Bridewell Place

Kalkden Sir. P.O. Box 1025 Tel: 234-6670, 234-8671 ANKARA LONDON EC4V 6BS

Monument Park Ex! 2 KHARTOUM Telex: 87699-BEQUIPT TH Tel: 275600 Tel: 01 563 6565

PRHORIAOI05 Tel: 41184 Cable: BUSIQUIPT Bangkok Telex: 42155 TKNM TR Telex: 298163

Tel: (01214557258 Telex: 24052 P
E,CM C,P

Telex: 3- 21063 C,P
Saniva Bilgisayar Sistemleri A.S. HewleU-Packard lid.

C,E TOGO Buyukdere Caddesi 103/6 Ponlelract Road

Hewleli-Packard So Africa (Ply.) lid. SWITZERLAND Societe Alricaine De Promotion GayreUene NORMANTON, West Yorkshire WF6 1RN

Private Bag Wendywood HewleU-Packard (Schweiz) AG Immeuble Sagap ISTANBUL Tel: 0924 895566

SANDTON 2144 Clarastrasse 12 22, Rue d' Atakpame Tel: 1727030 Telex: 557355

Tel: 602-5111, 802-5125
CH-4058 BASEL B.P.4150 Telex: 26345 SANI TR C,P

Telex: 4-20877 SA
Tel: (61) 33-59-20 LOME C,P
A HewleU-Packard LId.

Cable: HEWPACK Johannesburg Tel: 21-62-68 Best Inc. The Quadrangle
A,C,CM,E.M.P Hewlett-Packard (Schweiz) AG Telex: 5304 Esenlepe, Gazeteciler Silesi 106- j 18 Station Road

7, rue du Bois-du-Lan P Keskin Kalemy REDHILL, Surrey RH tIPS
SPAIN Case postale 365 Sokak 6/3, Gayreltepe Tel: 0737 68655
HewleU-Packard Espanola SA CH-1217 MEYRIN 1 TRINIDAD & TOBAGO ISTANBUL Telex: 947234
Calle Entenza, 321 Tel: (0041) 22-83·11-11 Caribbean Telecoms LId. Tel: 1721328 C,E,P
08029 BARCELONA Telex:27333 HPAG CH Corner McAllister Sireel & Telex: 42490

Tel: 3/3222451.3217354 C,CM Eastern Main Road, Lavenlille A HewleU-Packard Ltd.

Telex: 52603 hpbee Hewletl-Packard (Schweil) AG P.O. Box 732 Avon House

A,C,E.M,P Allmend 2 PORT·OF-5PAIN UNITED ARAB 435 Stralford Road

CH-8967 WIDEN Tel: 624-4213 EMIRATES Shirley, SOLIHULL, West Midlands
Hewlett-Packard Espanola SA

Tel; (0041) 57 3t 21 11 Telex: 22561 CARTEL WG Emitac Ltd. B904BL
Calle San Vicente SIN

Telex: 53933 hpag ch Cable: CARTEL, PORT OF SPAIN P.O. Box 1641 Tel: 021 7458800
Edilicio Albia II-7B

Cable: HPAG CH CM,E,M,P
SKARJAH Telex: 339105

4800 t BILBAO
A,C,CM.E,M,P

Tel: 591181 C,E,P
Tel: 4/4238306 Compuler and Controls Ltd. Telex: 68136 EMITAC EM
A,C.E,M P.O. Box 51 Cable: EMITAC SHARJAH Hewlett-Packard Ltd.

SYRIA
66 Independence Square E,C,M,P,A Wesl End House

Hewlett-Packard Espanola SA General Electronic Inc. 41 High Street. West End
Clla. de la CoruM, Km. 16, 400 Nuri Basha Ahnal Ebn Kays Sireet PORT-oF·SPAIN Emilac Ltd. SOUTHAMPTON
Las Rozas P.O. Box 5781 Tel: 62-279-85 P,O, Box 2711 Hampshire S03 300
E-MADRID DAMASCUS Telex: 3000 POSTLX WG, ACCT ABU DHABI Tel: 0703 476767
Tel: (t) 637.00.1 t Tel: 33-24-87 L0090 AGENCY 1264 Tel: 820419-20 Telex: 477138
Telex: 23515 HPE Telex: 411 215 A,P Cable: EMITACH ABUDHABI C,P
C,M Cabte; ELECTROBOR DAMASCUS

E Feral Assoc. Emilac Ltd. Hewlett-Packard Ltd.
Hewlett-Packard Espanola SA 8 Fl1<gerald Lane P.O. Box 8391 Harmon House
Avda. S. Francisco Javier. SIN Middle East Electronics PORT·OF·SPAIN DUBAI, No, 1George Street
Planta 10. Edificio Sevilla 2 P.O.Box 2306 Tel 62-36864, 62·39255 Tel: 377591

UXBRIDGE, Middlesex UX8 lYH
41005 SEVILLA Abu Rumaneh Telex: 22432 FERALCO Emitac Ltd. Tel: 895 720 20DAMASCUSTel: 54/64 44 54

Tel: 33 45 92
Cable: FERALCO P.O. Box 473 Telex: 893134/5

Telex: 72933
Telex: 411771

M RA8 AL KHAIMAH C,CM,E,M.P
A,C,M,P Tel: 28133, 21270M Hewlett-Packard Ltd.
Hewlell-Packard Espanola SA TUNISIA UNITED KINGDOM King Sireel Lane
Isabel La Calolica, 8 TAIWAN Precision Eleclronique SAR.L. Winnersh, WOKINGHAM
46004 VALENCIA Hewlett-Packard Taiwan 31 Avenue de la Liberle GREAT BRITAIN Berkshire RG 11 5AR
Tel: 0034/6/351 59 44 Kaohsiung Office TUNIS Hewlett-Packard Ltd. Tel: 0734 784774
C,P I1/F, 456, Chung Hsiao lsi Road Tel: 893937 Trafalgar House Telex: 847178

KAOHStUNG
Telex: t3238 Navigalion Road A,C.E,M.P

SWEDEN Tel: (0712412318
P ALTRINCHAM

Hewlett-Packard Sverige AB C,E Cheshire WA 14 lNU IRELAND
Ostra Tullgatan 3 HewleU-Packard Taiwan Tunisia Elaclronique SAR.L. Tel; 061 926 6422
S-21128 MALMO 8th Floor, HewleU-Packard BUilding 94. Av. Jugurtha, MUluellevilie Telex: 668068 NORTHERN IRELAND
Tel: (040} 70270 337 Fu Hsing North Road 1002 TUNIS-BELVEDERE A,C,E,M,P HewleU-Packard (Ireland) Ltd

Telex: (854) 17886 (via Sp~nga TAIPEI Tel: 280144 Carricklergus Industrial Centre

office) Tet: (02) 712-0404 Telex: 13238
Hewletl-Packard Ltd. 75 Belfast Road, Carricklergus

C,P Telex: 24439 HEWPACK C.E,P
Miller House BELFAST BT38 8PH

Cable:HEWPACK Taipei
The Ring, BRACKHElL Tel: 09603 67333

Hewlett-Packard Sverige AB Corema SA Berks RG 12 lXN Telex: 747626
Skalholtsgalan 9, Kista

A,C,CM,E,M,P
23, bis Rue de Marseille Tel; 0344 424898 C,E

Box 19 Ing Llh Trading Co. TUNIS Telex: 648733

S-16393 SpANGA 3rd Floor, 7 Jen-Ai Road, Sec. 2 Tel: 253-821 E SCOTLAND
Tel: (08) 750-2000 TAIPEI 100 Telex: 14812 CABAM TN Hewlett-Packard Ltd. Hewlett-Packard Ltd.
Telex: (854) 17886 Tel: (02) 3948191 M EISlree House, Elslree Way 8 Woodside Place
Telefax: (08) 7527781 Cable: INGUH Taipei BOREHAMWOOD, Herts W06 tSG GLASGOW, G3 7QF
A,C.CM,E.M,P A TURKEY Tel: 01 207 5000 Tel: 041 332 6232

Hewlett-Packard Sverige AB EM.A Telex: 8952716 Telex: 779615
THAILAND

Mediha Eidem Sokak No. 41/6 C,E C,E
FrOtal'sgalan 30 Unimesa Co. Ltd. \.S·42132 VASTRA·FROLUNDA (Gothen- 30 Palpong Ave., Suriwong Yenisehir Hewlett-Packard Ltd. Hewlett-Packard Ltd.
burg) BANGKOK 5 ANKARA Oakfield House, Oakfield Grove SOUTll QUEENSFERRY
Tel: 1031) 49-09-50 Tel: 235-5727 Tel: 319175 Clifton BRISTOL, Avon BS82BN West Lothian, EH30 9TG
Telex: {854) 17886 (via Sp~nga Telex: 84439 Simonco TH Telex: 46912 KTX TA Tel: 0272 736806 Tel: 031 331 1188
oHice) Cable: UNIMESA Bangkok Cable: EMATRADE ANKARA Telex: 444302 Telex: 72682
A,C,CM,E,M.P A.C,E,M M C,E,P C,CM.E,M,P



[]
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UNITED STATES Hewlett·Packard Co. Georgia Kansas HewleU·Packard Co.
9606 Aero Drive Hewlett-Packard Co. Hewletl-Packard Co. 13001 Hollenberg Drive

Alabama SAN DIEGO, CA 92123 2000 Soulh Park Place 7804 East Funston Road, 203 BRIDGETON, MO 63044
Hewletl-Packard Co. Tel: (619) 279-3200 ATLANTA, GA 30339 WICHITA, KS 67207 Tel: (314) 344-5100
700 CenlUry Park South, Suile 128 C,CM,E,M Tel (404) 955·1500 Tel: (316) 684·8491 A,C,E,M
BIRMINGHAM, AL 35226 Hewlett-Packard Co.

Telex: 810·766-4890 C,E
Tel (205) 822-6802

5725 W. Las PosHas Blvd.
AC,CM.E,M,P· Nebraska

A,C,M,P'
Pleasanton, CA 94566 Hewletl-Packard Co.

Kentucky Hewlett-Packard

Hewlett-Packard Co. Tel: (415) 460·0282 3607 Parkway Lane
Hewlett-Packard Co. 10824 Old Mill Rd, Suite 3
10300 Linn Station Road, 100 OMAHA, NE 68154

420 Wynn Drive C Suite 300
LOUISVILLE, KY 40223 Tel (402) 334-1813

HUNTSVILLE, Al 35805
Hewlett-Packard Co.

NORCROSS, GA 30092
Tel: (502) 426-0100 C,E,M

Tel (205) 830-2000 Tel (404) 448,1894
C,CM,E,M' 3003 Scott Boulevard C,E,P

A,C,M
SANTA CLARA, CA 95054 New Jersey

Alaska Tel: (408) 988-7000
Hawaii

louisiana Hewlett·Packard Co.

Hewlett-Packard Co. Telex: 910·338-0586
HeWlett-Packard Co.

Hewlett·Packard Co. 120 W. Century Road

3601 C SI., Suite 1416 A.C,CM,E
Kawaiahao Plaza, Suite 190

160 James Drive East PARAMUS, NJ 07653

ANCKORAGE, AK 99503 Hewlett-Packard Co. 567 South King Street
ST. ROSE, LA 70087 Tel: (201) 265-5000

Tel: (907) 563-8855 KONOLULU, HI 96813
P.O. Box 1449 A,C,CM,E,M

2150 W. Hillcrest Dr. KENNER, LA 70063C,E THOUSAND OAKS. CA 91320 Tel: (808) 526-1555
Tel: (504) 467·4100 Hewlett-Packard Co.

(805) 373-7000 A,C,E,M
A,C.E,M,P 20 New En91and Av. West

Arizona C.CM.E PISCATAWAY, NJ 08854
Hewlett-Packard Co.

Maryland Tel: (201) 562·6100
8080 Poinle Parkway West Colorado

Idaho
A,C,CM.E

PHOENIX, AZ 85044 Hewlett·Packard Co. Hewlett·Packard Co.
Hewtett-Packard Co. 11309 Chinden Blvd. 3701 Koppers StreelTel: (602) 273-8000 2945 Center Green Court South

A,C,CM.E,M,P BOISE,ID 83707 8ALTIMORE, MD 21227 New MexicoSuite A Tel: (208) 323-2700 Tel: (301) 644-5800
BOULDER, CO 80301 Hewletl-Packard Co.

Hewlell-Packard Co. C Telex: 710-862-1943 7801 Jenerson N.E.
3400 East Britannia Dr. Tel (303) 938·3005 A,C,CM,E,M ALBUQUERQUE, NM 87109
Bld9. C, Suile 124 A,C,E

Tel: (505) 292-1330
TUCSON, AZ 85706 Illinois Hewleil-Packard Co.

Tel: (602) 573-7400
Hewleil-Packard Co.

Hewlell·Packard Co. 2 Choke Cherry Road C,E,M

C,E.M"
24 Inverness Place, East 304 Eldorado Road ROCKVILlE, MD 20850
ENGLEWOOD, CO 80112 P.O. Box 1607 Tel: (301) 948-6370 New York

California
Tel (303) 649-5000 BLOOMINGTON,IL 61701 AC,CM.E,M Hewleil-Packard Co.

Hewlell-Packard Co.
A,C,CM,E,M Tel: (309) 662-9411 5 Computer Drive Soulh

99 South Hill Dr. C,M" Massachusetts ALBANY, NY 12205

BRISBANE, CA 94005 Connecticut Hewlelt·Packard Co. Tel: (518) 458-1550

Tel: (415) 330-2500 Hewlett-Packard Co. Hewlell-Packard Co. 1775 Minuteman Road A.C.E,M
500 Sylvan Av. 525 W. Monroe. 1308

C ANDOVER, MA 01810 Hewlell·Packard Co.BRIDGEPORT, CT 06606 CHICAGO, IL 60606 Tel (617) 682-1500 9600 Main StreetHewlelt·Packard Co. Tel: (203) 371·6454 Tel: (312) 930-0010 A,C,CM,E,M,P' CLARENCE, NY 140315060 E. Clinton Avenue, Suile 102 C,E C
FRESNO, CA 93727 Hewlett·Packard Co. Tel: (7 t6) 759-8621

Tel: (209) 252·9652 Hewlett-Packard Co. Hewlell·Packard Co. 32 Harlwell Avenue C,E

C,M 47 Barnes Industrial Road South 1200 East Diehl Road LEXINGTON, MA 02173
NAPERVILLE. IL 60566 Hewlell'Packard Co.WALUNGfORD, CT 06492 Tel: (6ll) 861-8960 200 Cross Keys OHice ParkHewlett-Packard Co. Tel: (203) 265·780 I Tel: (312) 357-8800 C.E

1421 S. Maohaltan Av. AC.CM.E.M C FAIRPORT, NY 14450

FULLERTON, CA 92631 Michigan
Tel; (716) 223-9950

Tel: (714) 999-6700
Hewlett-Packard Co. A,C,CM,E,M

Florida 5201 Tollview Drive Hewlell-Packard Co.
C,CM.E,M HeWlett-Packard Co. ROLLING MEADOWS, IL 60008 4326 Cascade Road S.E. Hewlell·Packard Co.

Hewlett-Packard Co. 2901 N.W. 62nd Streel Tel: (312) 255·9800 GRAND RAPIDS, MI 49506 7641 Henry Clay Blvd.

7408 Hollister Ave. #A FORT LAUDERDALE, FL 33309 Telex: 910-687·1066 Tel: (616) 957·1970 LIVERPOOL, NY 13088

GOlETA,CA 93117 Tel: (305) 973·2600 A,C,CM,E,M C,M Tel: (315) 451-1820

Tel: (805) 685-6100 C.E.M.P· A,C,CM,E,M
Hewlett·Packard Co.

C,E Hewlett·Packard Co. Indiana
39550 Orchard Hill Place Drive Hewlell-Packard Co.

6800 South Point Parkway Hewlelt·Packard Co.
NOVI, MI 48020 No. 1 Pennsylvania PlazaHewlell-Packard Co. 11911 N. Meridian SI.

5400 W. Rosecrans Blvd. Suite 301 Tel: (313) 349-9200 55th FloOJ

LAWNDALE, CA 90260 JACKSONVillE, FL 32216 CARMEL, IN 46032
A,C,E,M 34th Street & 8th Avenue

Tel: (213) 643-7500 Tel: (904) 398-0663 Tel (317) 844-4100 MANHATTAN NY 10119

Telex: 910-325-6608 C'.M" A,C,CM,E,M Hewlett·Packard Co. Tel (212) 971-0800

C,M Hewlell-Packard Co.
1771 W. Bi9 Beaver Road C.M'

Hewlell·Packard Co. TROY, MI 48084
Hewlell·Packard Co. 6177 Lake Ellenor Drive 3702 Rupp Drive

Tel: (313) 643·6474 Hewlett-Packard Co.

2525 Grand Avenue ORLANDO, FL 32809 FT. WAYNE,IN 46815
C 15 Myers Corner Rd.

Long Beach, CA 90815 Tel; (305) 859·2900 Tel: (219) 482-4283 Hollowbrook Park, Suite 20
Tel: (213)498-1111 A,C.CM,E,P' C,E

Minnesota WAPPINGER FAllS. NY 12590
C Hewlett-Packard Co. Iowa

Hewlell·Packard Co. CM.E

Hewlett-Packard Co. 4700 Bayou Blvd. Hewlett-Packard Co.
2025 W. Larpenteur Ave. Hewlelt-Packard Co.

3155 Porter Drive Building 5 4070 22nd Av. SW
ST. PAUl, MN 55113 250 Westchester Avenue

PALO ALTO, CA 94304 PENSACOLA, FL 32503 CEDAR RAPIDS,IA 52404
Tel: (612) 644·1100

WHITE PLAINS, NY 10604
Tel: (415) 857-8000 Tel: (904) 476-8422 Tel: (319) 390-4250 AC,CM.E,M Tel: (914) 684-6100
C,E A,C,M C,E,M C,CM,E

Missouri
Hewlett-Packard Co. Hewlett·PaCkard Co. Hewlett-Packard Co. Hewlett-Packard Co, Hewlett·Packard Co.
4244 So. Markel Court, Suite A 5550 W, Idlewild. 150 4201 Corporale Or. 1001 E. 101st Terrace Suite 120 3 Crossways Park West
SACRAMENTO, CA 95834 TAMPA, FL 33614 WEST DES MOINES, IA 50265 KANSAS CITY, MO 64131-3368 WOODBURY, NY 11797
Tel: (916) 929·7222 Tel: (813) 884-3282 Tel: (515) 224·1435 Tel: (816)941-0411 Tel: (516) 682-7800
A',C,E,M C,E,M,P A".C.M" A,C,CM,E.M AC.CM.E,M



o SALES & SUPPORT OFFICES
~~ Arranged alphabetically by country

(
UNITED STATES (Cont'd) Oregon Texas Washington Hewletl-Packard de Venezuela CA

Hewlett-Packard Co. Hewlett-Packard Co, Hewlett-Packard Co, Residencias Tia Betty Local 1

North Carolina 9255 S. W. Pioneer Court 1826-P Kramer Lane 15815 S.E. 37th Slreet Avenida 3 y con calle 75

Hewlett-Packard Co. WILSONVillE, OR 97070 AUSTIN, TX 78758 BfUEVUE, WA 98006 MARACAIBO, Estado Zulia

305 Gregson Dr. Tel: (503) 682-8000 Tel: (512) 835-6771 Tel: (206) 643-4000 Apartado 2646

CARY, NC 27511 A,C,E',M C,E,P' A,C,CM,E,M Tel: 1061) 7580H5805-75806-

Tel: (919) 467-6600 80304

C,CM,E,M,P' Hewlett-Packard Co. Hewlett-Packard Co. Telex: 62464 HPMAR
Pennsylvania 5700 Cromo Dr 708 North Argonne Road C,E'

Hewlett-Packard Co. Hewlett-Packard Co, EL PASO, TX 79912 SPOKANE, WA 99212-2793
960Q-H Southern Pine Blvd. 50 Dorchester Rd. Tel: (915) 833-4400 Tel: (509) 922·7000 Hewlett-Packard de Venezuela C,A,

CHARLOm, NC 28210 HARRISBURG, PA 17112 C,E',M" C Urb. Lomas de Este

Tel: (704) 527-8780 Tel: (717) 657·5900 Torre Trebol - Piso 11

C' C Hewlett-Packard Co. West Vir:Jlnia
VALENCIA, Estado Carabobo

3952 Sandshell Drive Apartado 3347
Hewletl-Packard Co, FORT WORTlI, TX 76137

Hewlett-Packard Co. Tel: 1041) 222992/223024HewleU-Packard Co, 501 56th
5605 Roanne Way 111 Zela Drive Tel: (817) 232·9500

CHARLESTON, WV 25304
C,P

GREENSBORO, NC 27420 pmSBURGH, PA 15238 C
Tel: (412) 782-0400 Tel: (304) 925-0492

Tel: (919) 852-1800 A,C.M YUGOSLAVIA
A,C,CM,E,M,P' A,C,E,M Hewlett-Packard Co. Do Hermes

10535 Harwin Drive General ldanova 4
Hewlell-Packard Co. HOUSTON, TX 77036 Wisconsin YU-l 1000 BEOGRADOhio 2750 Monroe Boulevard Tel: (713) 776·6400 HeWlett-Packard Co.

Hewlell-Packard Co. VAllEY FORGE, PA 19482 A,C.E,M,P· 275 N. Corporate Dr.
Tel: 340 327, 342641
Telex: 114332717 S. Arlinglon Road Tel: (215) 666-9000 BROOKFIELD, WI 53005 A,C,E,PAKRON,OH 44312 A,C,CM.E.M Hewlett-Packard Co. Tel: 1414) 784-8800

Tel: (216) 644-2270 511 E. John W. Carpenter Fwy. A,C,E',M HermesC,E
South Carolina Royal Tech. Center 100 Tilova 50

Hewlett-Packard Co. Hewlelt-Packard Co. IRVING, TX 75062 URUGUAY YU-61000 LJUBLJANA

23200 Chagrin Blvd #100 Brookside Park, Suile 122 Tel: (214) 556-1950
Pablo Ferrando SAC. e I. Tel: 324 856, 324 858

BEACHWOOD, OH 44122 1 Harbison Way C,E
Avenida Italia 2877 Telex: 31583

Tel: (216) 292-4677 COLUMBIA, SC 29210
HeWlett-Packard Co.

Casilla de Correo 370 C,E,M,P

C.p Tel: (803) 732·0400
109 E. Toronto. Suite 100

MONTEVIDEO
C,M

McAlLEN, TX 78503
Tel: 80·2586 Elektlotehna

Hewlett-Packard Co. Telex: 802586 Tiiova 51

9920 Carver Road Hewlett-Packard Co. Tel: (512) 630-3030
A,CM,E,M YU-61000 LJUBLJANA

C
CINCINNATI, DH 45242 555 N. Pleasantburg Dr. CM (
Tel: (513)891-9870 Suite 107

HewleU-Packard Co.
Olympia de Uruguay SA

C.M GREENVILLE, SC 29607
930 E. Campbell Rd.

Maquines de Oficina ZAIRE
Tel: (803) 232-8002

RICHARDSON, TX 75081
Avda. del Libertador 1997 Computer & Induslrial Engineering

Hewlett-Packard Co. C Casilla de Correos 6644
Tel: (214) 231-6101 25. Avenue de la Justice

16500 Sprague Road A,C.CM.E,M,P'
MONTEVIDEO B,P, 12797

CLEVELAND, OH 44 t30 Tennessee Tel: 91-1809, 98-3807 KINSHASA, Gombe
Tel: (216) 243·7300 Hewletl-Packard Co. Hewlett-Packard Co.

Telex: 6342 OROU UY Tel: 32063
A,C.CM.E.M One Energy Centro 200 1020 Central Parkway South

P Telex: 21552
Pellissippi Pkwy. SAN ANTONIO, TX 78216 C,P

Hewlett-Packard Co. KNOXVILLE, TN 37932 Tel: (512) 494-9336 VENEZUELA
9080 Springboro Pike Tel: (615) 966-4747 A.C,E,M,P' Hewlett·Packard de Venezuela CA ZAMBIAMIAMISBURG, OH 45342 A,C,M 3A Transversal Los Ruices Norte A.J. Tilbury (Zambia) Ltd.Tel: (513) 433-2223 Edificio Segre 2 & 3
A,C.CM.E' ,M P.O. Box 32792

HeWlett-Packard Co. Utah Aparlado 50933 LUSAKA
3070 Directors Row Hewlett-Packard Co. CARACAS 1071 Tel: 215590Hewlett-Packard Co. Directors Square 3530 W. 2100 South Tel: 239·4133 Telex: 40128One Maritime Plaza, 5th Floor MEMPHIS, TN3813! SAiT LAKE CITY, UT 84119 Telex: 251046 HEWPACK

720 Water Street E

TOLEDO, OH 43604
Tel: (901) 346-8370 Tel: (801) 974-1700 A,C,CM,E.M,P
A.C,M A.C,E,M

Tel: (4 t9) 242-2200 HewleU-Packard de Venezuela, CA ZIMBABWE
C Hewlett-Packard Co. Centro Civdad Comercial Tamanaco Field Technical Sales (Private) Limited

220 Great Circle Road, Suite 116 Virginia Nivel C-2 INueva Etapa) 45, Kelvin Road North
Hewlett-Packard Co. NASHVIlle, TN 37228 HewleU-Packard Co, Local 53H05 P.O. Box 3458
675 Brooksedge Blvd. Tel: (615) 255-1271 4305 Cox Road Chuao, CARACAS HARARE
WESTERVILLE,OH 43081 C,M,P' GLEN ALLEN, VA 23060 Tel: 928291 Tel: 705 231
Tel: (614) 891-3344 Tel: (804) 747-7750 P Telex: 4-122 RH
C,CM,E' A,C,E,M,P' E.P

HeWlett-Packard Co.
Albis Venezolana S.A. L.

Oklahoma Av. las Marias, Ota. Alix,
Hewlett-Packard Co.

Tanglewood West Bldg. EI Pedregal
3525 N.W. 56th SI.

Suite 240 Apartado 81025
Suite G-l00

3959 Elect/ic Road CARACAS 1080A
OKLAHOMA CITY, OK 73112

ROANOKE, VA 24018 Tel: 747984, 742146
Tel: (405) 946-9499

Tel: (703) 774·3444 Telex: 24009 ALBIS VC
C,E'.M

C.E.P A

HeWlett-Packard Co. Tecnologica Medica del Caribe, C.A.
3840 S 103rd E. Ave., 100 Mullicenlro Empresarial del Esle
T1JLSA,OK 74146 Ave. Libertador
Tel: (918) 665-3300 Edit. Libertador
A" .C.E.M',P' Nucleo "C" - Dficina 51·52

CARACAS
Tel: 339867/333780
M
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