
 
 
このドキュメントについて 
 
このドキュメントは、アジレント・テクノロジー ウェブサイトによって、お客様に製品のサポ

ートをご提供するために公開しております。印刷が判読し難い箇所または古い情報が含

まれている場合がございますが、ご容赦いただけますようお願いいたします。 
今後、新しいコピーが入手できた場合には、アジレント・テクノロジー ウェブサイトに追加

して参ります。 
 

本製品のサポートについて 
 
この製品は、既に販売終了またはサポート終了とさせていただいている製品です。弊社

サービスセンターでは、この製品の校正は実施できる可能性があります（修理部品が不

要な場合など）が、その他のサポートはご提供いたしかねます。誠に恐縮ではございま

すが、ご理解願います。 
なお、この製品に関するその他の情報や、代替製品情報などは、弊社 電子計測 ウェブ

サイト  http://www.agilent.co.jp/find/tm にて、できるだけご提供しておりますので、ご利用

ください。 
 

訂正のお願い 
 
本文中に「HP」または「YHP」とある語句を、「Agilent」と読み替えてください。 

また、「横河・ヒューレット・パッカード株式会社」、「日本ヒューレット・パッカード株式会

社」とある語句は、それぞれ、「アジレント・テクノロジー株式会社」と読み替えてください。 

ヒューレット・パッカード社の電子計測、自動計測、半導体製品、ライフライフサイエンス

のビジネス部門は、1999年11月に分離独立してアジレント・テクノロジー社となりました。 

社名変更に伴うお客様の混乱を避けるため、製品番号の前に付されたブランドのみ 

ＨＰからAgilent へと変更しております。 

（例：旧製品名 HP 8648は、現在 Agilent 8648として販売いたしております。） 
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CERTIFICATION

HewJett-Packard Company certifies that this instrument met its published specifications
at the time of shipment from the factory. HewleH-Packard Company further certifies that
its calibration measurements are traceable to the United States National Bureau of
Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration
facilities of other International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlel1-Packard product is warranted against defects in materials and workmanship
for a period at one year from the date of shipment. Hewlett-Packard will. at its option,
repair or replace products which prove to be defective during the warranty period pro­
vided they are returned to Hewlett-Packard, and provided the preventive maintenance
procedures in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this walTanty. NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILlTY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT­
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for Hewlett-Packard
products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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Safety Considerations

SAFETY CONSIDERAliONS

GENERAL

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

OPERATION

BEFORE APPL YING POWER verify that the 5345A power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section 11). Make sure that only
fuses with the requ ired rated current and of the specified type (normal blow, time delay, etc.) are
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders must
be avoided.

SERVICE

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

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

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

Whenever it is likely that the protection has been impaired, the instrument must be made in-
operative and be secured against any unintended operation. -

viii
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Safety Considerations

WARNING

IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTOTRANS­
FORMER (FOR VOLTAGE REDUCTION) MAKE SURE THE COMMON
TERMINAL IS CONNECTED TO THE EARTHED POLE OF THE POWER
SOURCE.

WARNING

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

WARNING

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

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

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

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

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

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

ix
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General Information

SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual provides information pertaining to the installation, operation, testing, ad­
justment and maintenance of the HP Model 5358A Measurement Storage plug-in unit.

1-3. Figure 1-1 shows the HP 5358A which is a plug-in unit for the HP 5345A Electronic
Counter.

1-4. SPECIFICATIONS

1-5. Instrument specifications are listed in Table 1-1. These specifications are the perform­
ance standards or limits against which the instrument may be tested. Specifications are based
on operation with the HP 5345A Electronic Counter lwith Option 011) of serial prefix 1624A or
later and a Hewlett-Packard Interface Bus (HP-IS) compatible controller (i.e., 9825A). Table
1-2 lists the operational characteristics of the 5358A.

1-6. INSTRUMENTS COVERED BY MANUAL

1-7. 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 PREFIX on the title page.

1-8. 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 that contains change information that documents
the differences.

Table 1-1. Model 5358A Specifications

EXTERNAL TRIGGER INPUT
TriggerSlope: Program seleCtable, transition either

logic 0 to 1 or 1 10 O.
Connection: Rear panel BNC Jabeled ACCUM

TRIG IN.
Electrical: SeCtion of rear panel address switch

marked Y selects either TTl (4-volt) or SO ohm
(l-volt) load input as follows:

logic 1: +2.4V (min) TTl load
+o.av (min) SO ohm load

logic 0: +O.av (malt) TIl load
+O.2V (max) so ohm load

Pulse Width: Greater than or equal to 100 ns.

MEASUREMENT TIME SIGNAL OUTPUT
Connector: Rear panel BNC labeled SAMPLE

TIME MEAS OUT and DEAD OUT (comple­
mentary outputs).

Electrical:
Logic 1: -l.5V ±O.SV (into son)
logic 0: av ±O.1V (into SOn)

EXTERNAL DEAD TIME GENERATOR
INPUT/OUTPUT

Dead Time Start Output:
TriggerSlope: Program selectable, transition either

logic 0 to 1 or 1 to O.
Connector: Rear panel BNC labeled DEAD TIME

START OUT.
Electrical: (TTl output to TTl load, or 0 to 1 volt

output to SO ohm load)
logic 1: +2.4V (min) TTl load

+o.av (minI 50 ohm load
Logic 0: +O.8V (max) TH load

+0.2V (max) 50 ohm load
Pulse Width: Greater than than or equal to lOOns.

Dead Time Stop Input:
TrlggerSlope: Program seleclable, transition either

logic 0 to 1 or 1 to O.
Connector: Rear panel BNC labeled DEAD TIME

STOP IN.
Electrical: (nl input)

Logic 1: +2.4V (min)
Logic 0: +a.8V (max)

1-1
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Table 1-2. Operational CharacferiSliC5

MEMORY SIn:
Standard: 2048 bytes.
Optional: 4096,6144, or 8192 bytes

MEASUREMENT CONTROL
Data Accumulation Modes:

Continuous: Continuously stores measurement data between commands.
Counted: Accumulates N measurements, stops, and signals completion.

Gate Mode:
Not Hold: Gate free runs
Hold: Gate is held off until data accumulate command.

Measurement Count: N is program selectable in the range between 1 and 9999:
Data Accumulation Command:

May be initiated by:
1. HP-IS Program Code
2. HP-IB Device Trigger Function (GET)
3. E>:ternal Trigger.

Measurement Time:
Range: 1 to 999 )( 108 Jls
Resolution: 3 digits (for gate time >100 fJS and 1 ps·(or gale lime .$100 jJs)

Dead Time:
Minimum Mode: Less than 7 )J.S plus 2 ps (or each digit transferred from 5345A to 53S8A.
Ratio Mode: Ratio of measurement time to dead time selecrable as either 2:1 or 1:1.
External Mode: External timer such as HP 59308A Timing Generator may be used to program

dead time.

DATA CONTROL
Digits Transferred: Range from 1 to 13. Each measurement digit requires 1 byte of memory

storage.
Output Formats: C\ ~

1. ASCII Format <time scaler>, <events scaler> 'f£Y LR
2. Packed BCD, m()St significant digit first, 2 digits per yte.
3. Binary Format (first in first out).

OPERATIONAl AIDS
HP-I BStatus Byte: Provides indication via HP-I B of the status of the 5358A.
Informalion provided:

5TB1: Power down at some previous time.
ST82: Real Dead Time exceeded the programmed Dead Time.
STB3: Attempt was made to store data when memory was full.

OOEmpry
5TB4: Memory Status 0 1 :5.% full
STB5: Memory Status 1 0> 1/2 full

, 1 Full
STB6: Counted (N) measurements have been completed
STB7: Indicates service is requested.

Service Request: Service is requested by any of (he following conditions.
1. Power up/down condition
2. Real dead time> programmed dead time
3. Counted (N) measurements completed
4. Memory full.

Frant Panel Indicators:
ACCUMULATING DATA: Indicates 5358A is actually accumulating data
OUTPUTTING DATA: Indicates 5358A is outpuning data to the HP-IS inlerface
MEMORY FULL: Main memory is full and accumulalion of data is stopped
LISTEN: The 5358A is ready to accept program instruction or data from the HP-IB interface
TALK: The 53S8A is ready to output data to the HP-IS interface.

Rear Panel BNC Connectors:
ACCUM r"RrG (in): Input for external trigger
SAMPLE TIME

MEAS (OUI): Output external gate for 534SA __
DEAD (OUT): Output external gate for 2nd 5345A (complementary to MEAS)

DEAD TIME:
START (OUT): Output trigger for timer to start dead time
STOP (IN): Input from timer to stop dead time.

1-2
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1-9. In addition to change information, the supplement may contain information for correct­
ing errors in the manual. To keep this manual as current and accurate as possible, Hewlett­
Packard recommends that you periodically request the last Manual Changes supplement. 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 HewJett­
Parkard.

1-10. For information concerning a serial number prefix not listed on the title page or in the
Manual Changes supplement. contact your nearest Hewlett-Packard office.

1-11. DESCRIPTION

1-12. The HP 5358A plug-in (for the HP 5345A Electronic Counter) stores measurement infor­
mation at a rapid rate for later retrieval and processing at a slower transfer rate via the Hewlett­
Packard Interface Bus (HP~IB). The plug-in also generates precise measurement gating signals
for the 534SA under control of the HP-lB.

1-13. The measurement storage capability of the plug-in, and fast data transfer (ram the coun­
ter, allow measurements to be taken with minimal dead time (nonmeasurement time) between
measurements. The data consists of time and event scaler information from the 5345A and can
be processed by either a calculator or a computer which is equipped with HP-IB capability. A
FREE RUN (or "talk only") switch (marked X) is provided on the rear panel of the plug-in to
allow HP-IB compatible instruments to retrieve the stored data without having to program
either the counter or the plug-in.

1-14. Programming of both the counter and plug-in via the HP-I B allows the counter (with HP­
IB Option 011) to be programmed for maximum sample rate while the plug-in can be program~

med tor the number of data digits required to be transferred. to provide fast measurements.
Other programming features include initiating a sequence of measurements on command, pre­
setting the number of measurements to be made, and placing the counter into a "HOLD" con­
dition until an initiating command or external trigger is activated.

1-15. The gate signal generator in the 5358A is provided to generate a programmable gate
signal for precise control of the counter's measurement and dead time. Programming codes
specify the gate signal (measurement time) in terms of a mantissa (3 digits) and exponent (D-6)
in microseconds. Dead time (nonmeasurement time) is program code selectable in terms of
ratio to measurement time, minimum time. or externally generated time such as provided by
the HP 59308A Timing Generator.

1-16. The plug-in incorporates HP-IB service request and serial poll features. The status byte
indicates the occurrence of previous power failure) synchronizing errors, end-at-measurement
series and memory status. These features are described in detail in SeCtion IJI and VIII.

1-17. OPTIONS

1-18. The only option for the 5358A is Option 001. This option is a printed-circuit board that is
identical to the A8 Memory board in the standard 5358A. Each board provides 2048 bytes of
memory. A total of three Option 001 boards may be added to the standard 535BA to increase
the memory from 2K to 8K.

1-19. EQUIPMENT REQUIRED BUT NOT SUPPLIED

1-20. To have a complete operating measurement storage unit, the HP Model5358A Measure­
ment Storage Plug-I n must be installed in an HP Model 5345A Electronic Counter mainframe
with Option 011. Mainframes with serial prefixes 1624A and above need no modification. There
must also be an HP-IB compatible controller for programming, and retrieval of stored data.

1-21. There are two accessories needed which are not supplied. The first is a 12-inch coaxial
BNC cable, HP Part Number 11170A; and the second is a lkmeter length HP-IB interconnect
cable, HP Part Number 10631D.

1-3
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1-22. EQUIPMENT AVAILABLE

1-23. A data tape cartridge with 5358A Diagnostic Program HP Part Number 05358-16000 is
available for convenience in troubleshooting the 5358A Plug-In. The tape cartridge is used with
an HP Model 9825A Desk Top Controller and an HP 9871A or 98668 Printer. A Diagnostics
Special Function Key overlay HP Part Number 05390-80001 is available for the HP 9825A as
an aid for convenient use of the Special Function keys needed for effective troubleshooting.

1-24. RECOMMENDED TEST EQUIPMENT

1-25, Equipment required to maintain and troubleshoot the HP Model 5358A is listed in
Table 1-3. Other equipment may be substituted if it meets or exceeds the required character­
istics listed in Table 1-3.

1-26. APPLICATIONS

1-27. The 535BA in the 5345A Electronic Counter with Option 011 provides for accumulation
of high-speed data in anyone of the counter's five functions. Data can be retrieved either by a
calculator/computer-based system or by the Free Ru n mode. In the caJcu lator/computer-based
system, the programmable gate signal can be used for externally gating the counter or for
alternating measurement/data collection between two counters. Specific applications for the
535BA are as follows:

a. High~speed measurement storage and gating signal generation in systems such as the
HP 5390A Frequency Stability Analyzer.

b. Data collection of time intervals separated by short duration deadtimes.
c. Data storage of counter measurements for later retrieval. This feature can be used in

a data acquistion system in which the data is accessed at intervals.

Table 1-3. Recommended Test Equipment

INSTRUMENT REQurRED CHARACTERISTICS RECOMMENDED

Electronic. Counter No substitute HP 5345A Option 011

Controller No substitute HP 9825A Option 001

Printer HP 9866B or HP 9871A

O!>cilloscope Storage HP 184A

Vertical Amplifier Fou r chan nel HP 1809A

Time Base HP 1825A

ROM No substitute HP 98210A

ROM No substitute HP 98214A

Interface HP 98032A Option 066 for
HP 9866B

Interface HP 98034A for HP 9871A

Scope Probes 10:1 (four required) HP l{)014A

Logic Probe HP 10S25T

logic Pulser HP 546A

Current Tracer HP 547A

Diagnostic Cartridge 5358A Diagnostic Software HP 05358-16000
for HP 9825A

Key Overlay Special Funaion Key Overlay HP 05390-80001
for HP 9825A

Extender Board 2 x 22 4.5" Tall (two required) HP 5060--0630

Extender Board 2 x 12 4.5" Tall HP 5060--0258

1-4
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SECTION 11
INSTALLAliON

2-1. INTRODUCTION

2-2. This section provides instructions for unpacking, inspection, preparation for use, storage,
and shipment of the 5358A plug-in.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the 5358A for visible damage (scratches, dents,
etc.). If the 5358A is damaged, notify the carrier and the nearest Hewlett-Packard Sales and
Service OHice immediately (offices are listed at the back of this manual). Keep the shipping
carton and packing material for the carrier's inspection. The HP Sales and Service Office will
arrange for repair or replacement of your instrument without waiting for the claim against the
carrier to be settled.

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7. The 5358A does not require external ac power. All necessary power is supplied by the
5345A when the 5358A is plugged in.

2-8. Operating En\'ironment

2-9. The operating temperature range is OOC to 40°C. If these limits are exceeded at the instal­
lation site, auxiliary cooling or heating should be used to keep environment within limits.

2-10. InstaJlation

2-11. To install the 5358A, proceed as follows:

a. On the 5345A, set POWER switch to STANDBY.

b. Pull the locking handle on the left side of the 5358A up to the horizontal position.

c. Slide the 5358A into the 5345A.

d. Push locking handle down and toward the instrument until it is parallel with the front
panel.

e. For operating information, address switch settings, and connections to rear panel BNC
connectors, refer to Section Ill. If the 5358A is used in a 5390A Frequency Stability
Analyzer System, refer to the 5390A System manual.

2-1:L Compatibility with S345A

2-13. The 5358A is compatible with 5345A's that have Serial Prefix 1624A or higher. If a 5358A
is to be installed in a 5345A that has a serial prefix lower than 1624A, certain wiring and board
changes must be made in the 5345A. Contact the nearest HP Sales and Service office (listed at
the back of this manual) for information.
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2-14. Operational Check

2-15. To determine if the instrument is operating properly, refer to the in-cabinet perform­
ance check in Section IV. Contact the nearest HP Sales and Service Office (see manual back
cover) for information relative to warranty claims.

2-16. PACKACING FOR RESHIPMENT

2-17. Original Packaging

2-18. The same containers and materials used in factory packing can be obtained through
the Hewlett-Packard Sales and Service Offices listed at the rear of this manual. The HP part
number for the shipping carton is listed under "MISCELLANEOUS" in Table 6-1.

2-19. If the instrument is being returned to Hewlett-Packard for service, attach a tag indi­
cating the type of service required, return address, model number, and full serial number.
Mark the container FRAGILE to assure careful handling.

2-20. In any correspondence refer to the instrument by model number and full serial number.

2-21. Other Packaging Methods

2-22. If it becomes necessary to reship an instrument, good commercial packing should be
used. Contract packaging companies in many cities can provide dependable custom packaging
on short notice. The following general instructions should be followed when repackaging with
commercially available materials.

a. If shipping to a Hewlett-Packard Office or Center, attach a tag indicating the type of
service required, return address, model number, and full serial number.

b. Wrap the instrument in heavy paper or plastic.

c. Use a strong shipping container. A double-wall carton made of 3S0-pound test material
is adequate.

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

e. Seal the shipping container securely.

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

2-23. STORAGE

2-24. If the instrument is to be stored for an extended period of time, it should be enclosed in
a clean, sealed container.
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SECTION III
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section describes the operating characteristics and the front and rear panel features
of the 5358A. Operating and programming information is also provided, including address
switch settings and HP-IB program codes for the 5358A.

3-3. The 5358A is programmed via the Hewlett-Packard Interface Bus (HP-IB). The HP-IB is
a carefully defined instrumentation interface which simplifies the integration of instruments,
calculators, and computers into systems. For a brief description of the HP-IB refer to the
"Condensed Description of the Hewlett-Packard Interface Bus" (PIN 59401-90030). HP~IB is
Hewlett-Packard's implementat ion of IEEE Standard 488-1975 J "Standard Digital Interface for
Programmable Instru mentation."

3-4. The 5358A is a plug-in for the 5345A Electronic Counter (Option 011). Operating and pro­
gramming characteristics of the 5345A must be understood before attempting to operate and
program the 5358A. For complete information on the 5345A J refer to the 5345A Operating and
Service Manual. When appropriate, the 5358A programming explanations that follow contain
notes on the interrelated 5345A programming instructions. See also paragraph 3-18.

3-5. PANEL FEATURES

3-6. The function of front panel indicators and of the rear panel switch assembly and connec­
tors is described in Figure 3-1.

3-7. OPERATING CHARACTERISTICS

3-8. The 535BA plug-in functions to accumulate high-speed data from the 5345A in anyone
of the counter's five functions (FREQ A, PERIOD A, TIME INT. A to B, RATIO B/A J and START).
Data can be retrieved by a calculator or computer in a controller-based system. The program­
mable gate signal of the 5358A is used for precise control of the counter's measurement time.

3-9. The counter and the plug-in can be programmed via the HP-l B to provide optimum timing
for measurements being taken. The counter can be programmed for maximum sample rate
and the plug-in can be programmed for the minimum number of digits required to be trans­
ferred, to reduce the nonmeasurement time. In addition J the 5358A can be programmed to:

a. [nitiate a sequence of measu rements on command.

b. Preset the number of measurements to be made.

c. Place the counter in a "HOLD" condition until an initiating command or external trig­
ger is activated.

d. Specify the gate signal (measurement time) in terms of a mantissa and exponent.

e. Select dead time {nonmeasurement time} in terms of:

(1) Ratio to measurement time-

(2) Minimum time-

(3) Externally generated time (such as timing provided by an HP 59308A Timing
Generator) .
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FRONT PANEL FEATURES

1. ACCUMULATING DATA LED indicator. Illuminates in the accumulation mode (when taking
measurements and accumulating the data). Indicates not only when transferri ng data, but
when a measurement has been initiated and N measurements are not complete. Indicates
when the 5358A has control over the 5345A.

2. OUTPUTIING DATA LED indicator. When illuminated and if addressed to talk, the 5358A is
actually outputting data. When memory goes empty, it cannot output more data and the light
goes out. Light blinks on and oH as data is outpuned, according to the output rate.

3. MEMORY FULL LED indicator. Indicates the 5358A memory circuits are full.

4. LISTEN LED indicator. When illuminated, indicates the 5358A has been addressed to listen
on the bus.

5. TALK LED indicator. When illuminated, indicates the 5358A has been addressed to talk on the
bus.

REAR PANEL FEATURES

6. ACCUM TRIG IN. BNC connector for external trigger input to System Control circuit. Provides
for an external trigger to initiate data transfer as an alternate to the program code commands
I (I nitiate) or GET (Group Execute Trigger).

7. SAMPLE TIME MEAS OUT. BNC connector provides signal from Gate Control circuit for con­
nection to 5345A GATE CONTROL INPUT. Controls the measurement period.

8. SAMPLE TIME DEAD OUT. BNC connector provides signal from Gate Control circuit for use
with a second 5345A (GATE CONTROL INPUT). Controls the measurement period.

9. DEAD TIME START OUT. BNC connector provides for control of the start of dead (non­
measurement) time by an external device.

10. DEAD TIME STOP IN. BNC connector provides for control of the stop of dead (nonmeasure­
ment) time by an external device.

11. HP-IB connector. 24-pin connector used to interface the 5358A with the HP-lB. Conveys pro­
gramming information to the 5358A and transfers data to and from the 5358A.

12. Contrnl «.,;.,.b <>ssembly. Switches A 1 through A5 are addr ~,' Thp switch marked
(X.~.a FREE RUNYswitch, used to place the 5358A in.~~ ALWA~.m~. The switch

,,<I "'cv T sets the trigger level of the external trigger ciretttts'"t04--0r4volts.

13, Umbilical connectors. Provide interconnection of power and control signals between 5345A
14. and 5358A.

Figure 3-1. Front and Rear Panel Feawres (Continued)
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3-10. PROGRAMMING

3-11. Bus Characteristics

3-12. The capability of a device connected to the HP-IB is specified by the interface functions
that it has. Table 3-1 lists the interface functions included in the 5358A. The "I nterface Function
Subset Identifier" refers to the particular capability of the interface function as listed in Ap­
pendix C of IEEE Standard 488-1975.

Table 3-1. HP-IB Interface Capability

INTERFACE fUNCTION
INTERFACE FUNCTION DESCRIPTION

SUBSET IDENTIAER

SH 1 Complete Source Handshake Capability

AH 1 Complete Acceptor Handshake Capability

T1 Talker (basic talker, serial poll, talk only mode, does not unaddress
to talk if addressed to listen).

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

SR 1 Service Request Capability

RL0 No RemotelLocal Capability (remote only)

PPla No Parallel Poll Capability

DCl Device Clear Capability

on Device Trigger Capabiliry

01 No Controller Capability

El 1 Unit Bus Load

Interface functions provide the means for a device ro receive, process, and send messages over
the bus.

3-13. Bus messages are of 12 types. Table 3-2 lists each bus message, a brief description of
the message, and the response of the 5358A to the message. The last column shows typical
examples of how to send/receive each message using the 9825A computing controller. For
complete details on sending bus messages using the 9825A refer to the "9825A Extended I/O
Programming Manual" (Part Number 9825-90025).

3-14. Address Selection

3-15. The 5358A must be assigned a bus address. Table 3-3 gives the allowable address switch
settings. Setting switches A2 through AS defines four addresses: two listen and two talk ad­
dresses (switch A 1 is not connected). The listen address labeled "program" (Table 3-3) is used
to program the functions o( the 5358A. The listen address labeled "data" is used to send data
through the HP-IB to the 5358A. The two talk addresses defined by each switch setting function
identically: either address allows the 5358A to output stored data or status byte information.

3-16. Before discussing the programming details of the 5358A, some discussion of 5345A pro­
gramming is in order.

3-17. Programming the 5345A Electronic Counter

3-18. To use the full capability of the 5358A, certain guidelines must be followed when pro­
gramming the 5345A. Several of the 5345A programmable functions interact with the program­
mable (unctions of the 5358A. For example, the 5345A must be programmed for EXTERNAL
CATE if the 5358A is to provide the programmable gate signal to the 5345A. The following
paragraphs discuss each group of 5345A codes and how they relate to programming the 5358A.
Table 3-4 contains the programming codes for the 5345A (Option 011) and is for reference.
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Message Description 5358A Use Sample 982SA Slatement-

Data Transfers device-dependent The 5358A listens at two (program listen) wrt 703, "R"
information from one device to addresses: one to receive (Data listen) wn 702, "123"
one or more devices on the bus. programming codes. a (Data talk) red 702, A

second to receive data;
both associated talk ad-
dresses output data or
status byte information
as appropriate.

Trigger Causes a group of sleeted de- The 53SBA begins to ac- (Group Execute Trigger)
vices to simultaneously initiate a cumulate measurements trg 703
set of device-dependent actions.

Clear Causes an instrument to be set The 5358A memory ad- (Selected Device Clear)
to a predefined state (a certain dress register resets to c1r 703
range, function, etc.). zero

Remote Pennits selected devices to be set NONE rem 7
to remote operation, allowing
parameters and device charaeter- rem 711
istics to be controlled by Bus
Messages.

local Causes selected devices to return NONE IcI 711
to local (front panel) operation.

local Disables local (front panel) con- NONE 1107
lockout trois of selected devices.

Clear Returns all devices to local (front NONE Id 7
lockout panel) control and simultaneously
and clears the local lockout Message.
Local

Require Indicates a device's need for Requests service depend- if bit (7, rds (7)) = 1; gto ....
Service interaction with the controller. ing on several condition

(refer to paragraph 3-38)

Status Presents status information of a Each status bit indicates Test the numerical value 01 a
Byte particu lar device; one bit indi- a particular state of the variable (e.g., A after executing

cates whether or not the device 5358A (refer to para. rds (702)-A) for specific values
currently requires service, the 3-38).
other 7 bits (optional) are used
to indicate the type of service
required.

Status A single bit of device-dependent NONE rq.s 7,64
Bit status information which may be

logically combined with status bit
information from other devices
by the controller.

Pass Passes bus controller respons- NONE pet 723
Control ibili(ies from the current con-

troller 10 a device which can
assume the Bus supervisory
role.

Abort Unconditionally terminates Bus 5358A unlistens, untalks, c1j 7
communications and returns and clears service
control to the system
controller. request.

-Assumes 5358A Address Switches AsA.A0 2=OOO1
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Table 3-3. Addressing

ADDRESS SWITCH

x y AS

HP-IB ADDRESS CODES

ASCII ASCII 9825A
SWITCH SETTlNGS USTEN TALK DECIMAL

ADDRESS ADDRESS ADDRESS
As A4 A} A2 Code Purpose Code Purpose

0 0 0 0
SP Data @ Data 0
J Pgm A XX 1

" Data B Data 2
0 0 0 1

IT Pgm C XX 3

0 0 , 0
$ Data D Data 4
% Pgm E XX 5

0 0 1 1 & Data F Data 6,
Pgm G XX 7

0 , 0 0
( Data H Data 8
) pgm I XX 9. Data J Data 10

0 1 0 1 + Pgm K XX 11

0 1 1 0
, Data L Data 12
- Pgm M XX 13

0 1 1 1
Data N Data 14

/ Pgm 0 XX 15

1 0 0 0 " Data P Data 16, Pgm Q XX 17

1 0 0 , 2 Data R Data 18
3 Pgm S XX 19

1 0 1 0
4 Data T Data 20
5 Pgm U XX 21

1 0 , , 6 Data V Data 22
7 Pgm W XX 23

1 1 0 0
8 Data X Data 24
9 Pgm Y XX 25

1 , 0 1
: Data Z Data 26
, pgm l XX 27

< Data \ Data 28
1 , , 0

Pgm ] XX 29=

XX = Not Used.
Pgm =Programming Code

NOTE

Address ASCII U,5 normally are reserved lor the HP-IS controller.
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Table 3-4. 5345A (Opeion 011) Programming Codes

3. REMOTE GATING

a. El<.ternal Cate . . . . . . . .. E;
b. Intemal Cate ~~) _

2. ACCUM MODE STARTjSTOP (If F4 or F6)

a. A+B ;~/

b. A-B ....................•.........~

a. Plug In F2
b. Frequency A F0
c. Period Fl
d. Time Interval A to B .....•......... fY
e. Ratio B/A FS
f. Start F4
g. Stop F6

a. GHz ns C C7
b. MHz !JS M C6
c. kHz ms k CS
d. Hz s C4
e. MHz ks C3

7. OUTPUT MODE ASCII

a. ONLY IF addressed E2
b. WAll until addressed E:

8. DISPLAY POSITION

(Digits from E in Data String)
(Digit position defined from right to left.

decimal point on right side of digit)
a. 0 Digits D;
b. 1 Digit D:
c. 2 Digits D9
d. 3 Digits @
e. 4 Digits D?
f. 5 Digits D>
g. 6 Digits D=
h. 7 Digits D<
i. 8 Digits D3
j. 9 Digits D2
k. 1'l Digits Dl
I. Auto Position +Auto Suffix

Multiplier De

9 DISPLAY MULTIPLIER SUFFIX (If other than Ojl)

PERIOD
TIME START/

FREQ INTERVAL RATlO

ASCII

4. GATE TIME (If E3)

a. 10000 s C4
b. 1000 s G3
c. 100 s G2
d. 10 s Cl
e. 1 s C0
f. lOO ms C?
g. 10 ms C>
h. 1 ms C=
i. lOO ~s C<
J. 10!JS C;
k. 1 ps C:
I. 100 ns G9
m. Min CS

1. FUNcnON

5. INPUT AMPLIFIER CONTROL 10. REMOTE PROGRAM INITIALIZE 12

a. COM A or Separate E7
b. Check E?

11. LOCAL - REMOTE

6. SAMPLE RATf SELfCTION

a. Maximum Sample Rate (-100 ms) . E1E.4
b. Minimum Time (5100 JlS) ..•.....•~SS
c. HOLD E9

a. Switch to local Efl
b. Switch to Remote EB

12. RESET '1

13. SAMPLf TRIGGER COMMAND
(U E9) Jl

RESET PUSHBUnON/POWER UP/12 PROGRAM conditions are Fe, G~, D~, E7, EO, E2, D, El, £4, E5.
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3-19. 5345A FUNCTION CODES. The 5345A functions that are programmable when used with
the 5358A are:

FUNCfION

Frequency A
Period
Time Interval A to B
Ratio B/A
Start

CODES

Fe
Fl
F3
F5
F4

3-20. 5345A REMOTE GATING AND GATE TIME CODES. If the 5358A is to provide the gate
signal to the 5345A, then the 5345A must be programmed for External Gate (E;). When so
programmed, the 5345A must also be programmed for Minimum Gate Time (GS). If decade
gate times are desired, the 534SA may be programmed for Internal Gate (E3) and any of the
Gate Time codes may be used.

3-21. 5345A SAM PLE RATE SELECTION CO DES. These 5345A codes affect the dead time
between measurements. If the 5345A is programmed for Minimum Time (E1E<) then the sample
rate of the 5345A's output routine is completely bypassed. This implies that the programmed
dead time will equal the actual dead time as long as the programmed number of digits can be
transferred (a 5358A program code) during the dead time (see paragraph 3-31 for program­
ming digits transferred and associated times). Do not use the 5345A HOLD command (E9).

3-U. MISCELLANEOUS 5345A CODES. The output mode on the 5345A must be ONLY IF
Addressed (E2). The Remote Program Initialize (12) and Reset (11) codes function normally.
The 5345A must be programmed for Remote (E8) in order to function with the 5358A. When­
ever a Reset (11) command is sent to the 5345A, at least so ms is required for the counter to
initialize.

3-23. Programming the 5358A

3-24. Table 3-5 gives the Program Code Set for the 5358A. The codes are functionally grouped
and, in general, one code should be selected from each group. Codes should be selected for
use in a program code string in the same order that the groups are listed. Detailed explanation
of each group follows.

3-25. COUNTER HOLD-OFF. The 5358A is capable of arresting the measurement cycle of the
5345A and holding the counter in a prearmed state. When the counter hold-oH is enabled
(5358A programmed with ASCII G3) there is no gate signal (SAMPLE TIME MEAS OUT)
applied to the 5345A and the 5345A is prevented from arming. If disabled (5358A programmed
with G2), a gate signal is applied to the counter and the counter is able to make measurements.
In either case, sending an ASCII "I" to the 5358A allows the storage of measurements (para­
graph 3-34).

3-26. ACCUMULATE MODE. The 5358A can be programmed to make either a specified
number of measurements (counted mode) or to make measurements continually (not counted
mode). If programmed in the counted mode (C 1), then (1) the number of measurements are
programmed by using the N code (paragraph 3-30) and (2) the service request message is sent
when the measurements are complete (paragraph 3-36). In either mode, there are three ways
to initiate measurements: (1) send the trigger message, (2) send an accumulate initiate com­
made (I) or, (3) externally trigger the 5358A. In either mode, if the memory fills up, the accu­
mulation of measurements will stop and the 5358A will send the service request message. When
the memory is full, reading data from the 5358A will cause additional measurements to be made
until the programmed number are made (if counted mode) or on accumulate halt command
(H) ;s issued to the 535BA. To halt the accumulation of measurements in a synchronized manner
(no data lost), program the 5358A for counted mode (Cl) and counter hold-off enabled (G3).
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Table 3-5. 5358A Program Code Sec

FUNCTION

Counter Hold-Off

Disabled
Enabled

Accumulate Mode

Counted
Continuous

External Trigger

Di.sabled
Enabled

Slope ­
Slope +

Dead Time (must be programmed prior to measure­
ment time)

t\1ini:tT)"um'
Ratio (MeaslDead) 1: 1
Ratio (MeaslDead) 2:1
External

Start Slope + , Stop Slope +
Start Slope + , Stop Slope ­
Start Slope - , SlOP Slope +
Start Slope - , Stop Slope -

Measurement Time Prefix

Range (j'S)
Suffix

Number of Measurement Stored Prefix

Range

Number of Digits Transferred from 5345A Prefix

Range

Output Format - Packed BCD (Reversed)
ASCII (<time>, <events> CR IF)
Packed BCD (nonreversed)

Memory Reset (to Empty) Command

Accumulate Initiate Command

Accumulate Halt Command

Model 5358A
Operation and Programming

ASCII CODE

~2
G3

Gl'
C0

G4
GS

G6
C7

.-
D0K·

Ll1K
D2K

D3K
D7K
D;K
D?K

Mfn'~:'t.

lE0 to 999E7
K

N

1 (0 9999

T6
1 to 13

HI
Fl
F2

R (or clear)

I (or trigger)

H
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3-27. EXTERNAL TRIGGER. The 5358A may -be triggered (start measurement accumulation)
externally by supplying a start pulse to the ACCUM TRIG IN rear panel BNC connector. The Y
switch on the rear panel address switch bank selects either a 1-volt (SOn load) or 4-volt (TIl
load) trigger level; the "-position selects the 4-volt level while the l-position selects the l-volt
level. To enable external triggering, program the 5358A with ASCII G5. In addition, the slope
of the trigger signal can be selected by programming the 5358A with G6 (- slope) or G7 (+ slope).
To d isabl e the external trigger function, program an ASC I1 G4.

3-27. DEAD TIME. Dead time is the time during which a measurement not being taken. The
dead time is used by the 5358A to transfer the previously completed measurement from the
5345A internal data bus to the 5358A memory. The amount of time used by the 5345A to trans­
fer digits depends on how many digits are transferred. The required transfer time is given by:

Y=7+2.X

Where: Y = total transfer time in microseconds
X = programmed number of digits transferred (paragraph 3-31).

The minimum dead time (D0'K) is that time specified by the above equation. The dead time may
also be specified to be equal to the measurement time (D1K) or twice the measurement time
(D2K). Note that it is possible to program a dead time less than the required amount of time
needed for measurement transfer. If this occurs in operation, the 5358A will service request,
and set bit 2 of the status byte low (paragraph 3-36). The dead time stop signal may be supplied
externally by applying pulses to the rear panel input connector labeled DEAD TIME STOP IN.
This signal is triggered, with a programmed delay, by the signal from the rear panel output
connector labeled DEAD TIME STOP OUTPUT. The trigger slopes are programmable by the
following program codes:

START SLOPE STOP SLOPE 5358A PROGRAM CODE

-.-r -.r D3K

---.r ~ D7K

I- -.-r D;K

I....- """1...... D?K

If the dead time that results from the externally supplied signal is less than the time required
to transfer digits, then the 5358A will service request and set bit two the status byte low (para­
graph 3-36).

3-29. MEASUREMENT TIME. The measurement time is the time during which the 534SA is
counting the zero crossings of the input signal. The measurement time is specified in units of
microseconds from lE0' to 999E7 microseconds. To program the measurement time send M
followed by the time in microseconds followed by K. For example, to program a measurement
time of 1.2 seconds, send either M 12E5K or M 120E4K.

3-30. NUMBER OF MEASUREMENTS TO BE STORED. The 5358A can be programmed to
make a specified number of measurements. The 5358A must first be programmed in the
counted accumulate mode (Cl, paragraph 3-26). To program the number of measurements,
send N followed by from 1 to 4 digits in the range 1 to 9999. The specified number of measure­
ments may be larger than the memory size of the 5358A. Depending on the number of digits
transferred (paragraph 3-31), the 5358A memory may fill up prior to completion of the re­
quested number of measurements. For example, let the number of digits transferred (T) be
set to 1. By definition, one measurement is made up of an events count and a time count re­
ceived from the 5345A in BCD format. One measurement, then, can be stored in one byte of
5358A memory (T=1): the single digit (BCD) representing the events count in bits 0 through 4
and the single digit (BeD) representing the time count in bits 5 through 8. Thus with one mea~

surement per byte (T=1), 2048 measurements can be acquired before memory is filled
(MEMORY FULL indicator lites after the 2048th measurement is stored). For more information
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l '
on memory storage format refer to paragraph 3-32. In th is example(if"4000 iTleasu rements are
specified, the first 2048 will be acquired using the programmed dead time._ The dead time for
the last 1952 measurements will depend on how fast the calculation can make room in the
memory by reading out previously made measurements: as each measurement is read out of
the 5358A, a new measurement is automatically made and stored in the vacant memory
location(s) .

3-31. NUMBER OF DIGITS TRANSFERRED. The 5358A can be programmed to transfer from
1 to 13 digits (BeD) from the 534SA into memory. The specified measurement time determin~

how many digits are significant. For example, a 1-second measurement time will produce ap­
proximately nine significant digits for the time count in the 5345A (~~~.2-eri.od ~ ~Q.s). A mea­
surement time of 1-microsecond creates three significant digits. Fifure 3-2 shows tne number
of significant digits versus measurement (gate) time. The 5358A should be programmed to
transfer at least as many digits as indicated in Figure 3-7. To program the 5358A for number­
of-dig its-transferred send ASCII T followed by 1 or 2 ASCII digits in the range of 1 to 13. The
number of digits specified affects how many measurements can be stored in the 5358A before
the memory becomes full (see paragraph 3-32).

3-32. OUTPUT FORMAT. There are t~QgrammabJemodes for the output format. Before
discussing the output formats the 5358A data storagemap will-he-described. The 5345A counts
time and events for the specified measurement period (gate signal). The 5358A is programmed
to transfer, for example, T digits of both the events and the time count into memory. An ex­
ample demonstrates how the data is stored.

For; T=3 (3 digits transferred)
1 jjS gate
Input to 5345A = 25 MHz

The: lime count ="500 doe kr
Events counf==025

The data is stored in the 5358A memory as follows (numbers are BCD digits).

Upper 4 bits lower 4 bits t r

1~1~5====;---~ events
~ ...;O'-~ time

As can be seen, the events are stored first, least significant digit (LSD) first. The time is stored
next, also LSD first. Note that the data is,packed~ i.e., there are no tlwasted" bits. In general,
the storage map for a transfer of T digits loOks like:

Byte 1

Byte 2

Byte (T+1)/2

Byte T

T odd

E2 E,

El

I, ET
/1

TT TT-l

Byte 1

Byte 2

Byte T/2

Byte T

T even

E2 E,

E)

ET ET-1
T 2 T 1

TT TT-1

Where: Events count = ET ET-2
Time count = rr TT _1 ... T 1 T,

(each digit is BCD)
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The data storage map is independent of the specified output format. The output formats are:

Name ASCII Program Code

Packed BCD-reversed F0
ASCII Fl
Packed BCD-nonreversed F2

It is easiest to explain the packed BCD-nonreversed (F2) first. Using the above symboJogy,
the sequence of bytes output 10 the HP-I Bare (T odd):

Upper 4 bits Lower 4 bits

E2 E,

EJ

The packed BCD-reversed (F0) is very Similar except the order of the bytes is reversed:

Upper 4 bits Lower 4 bits

Byte 1 TT TT-1

Byte (T+l)12 T, ET

Byte T-1 E]

ByteT El El

The ASCII output format (E,l is the easiest to use. For a transfer to T digits the order of output
is:

Byte 1 rt
Byte 2 rt-1

Byte T
,

T,

Byte T+1

Byte T+2 ET
Byte T+3 Et-1

Byte 2T+1 E;

Byte 2T+2 CR

Byte 2T+3 LF

The primed quantities are the ASCII code for the stored BCD digits. The ASCII format (Fl) is
the standard output format for most HP-IS instruments. To program the output formal send
FliJ or Fl or F2 to the 5358A.

3-33. MEMORY RESET. There are two ways to reset the 5358A memory: send ASCII R or
send the clear bus message (selected device clear or device clear). The response of the 5358A
to the reset commands is to empty memory (memory address counter set to zero).
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3-34. ACCUMULATE IN ITlATE. There are two ways to program th e start of measurement
storage: send ASCII I or send the trigger message (group execute trigger). Refer to paragraphs
3-25 and 3-26 for additional discussion.

3-35. ACCUM ULAlE HALT . To program the halt of measu rement accum ulation (assuming
it is desirable to stop making measurements before the programmed numbers are completed
if G1 or to stop the continuous accumulation if G0, paragraph 3-26), send ASCII H to the 5358A.
When halted, the counter continues to make measurements but they are not stored if G2 or
the counter's arming is inhibited if G3 (paragraph 3-25).

3-36. Status Byte Description

3-37. The 5358A is designed to send the status byte message. When serial polled, the 535BA
outputs an a-bit byte (5TB1 through 5TB8). The active (1) state of each bit indicates the status
as follows:

STB1

$TB2

$TB3

5TB4
5TB5

Power down at some previous time. (A second request is necessary to determine
if the power down is a present (current) condition.)

Real Dead Time> Programmed Dead Time

Counter in "HOLD" until memory is not full

Memory Status

5TBS 5T84

o 0 Empty
o 1 <1/2 Full
1 0 ~112 Full
1 1 Full

STB6 Counted measurements complete

STB7 Service request (actived by one of the following conditions):

• Power up/down condition
• Real dead time> programmed dead time
• Counted measurements completed
• Memory full

ST88 Not assigned

3-38. Description of Status Byle Bils

STB1 Power Down. If B1 is active, a power failure in the 5358A is indicated. This
status bit is a latched bit so the indication could be caused by a past failure or
a present fai lure. After status is read out the 535BA status circuit is cleared so
a second request trom the calculator is required to determine if the condition
is a current one.

5TB2 Read Dead Time> Programmed Dead Time. If B2 is active it indicates that the
read dead time exceeds the programmed dead time. The dead time is determi ned
by programming the measurement time and programming the ratio of mea­
surement time to dead time (minimum, 1:1, 2:1, External) in terms of micro­
seconds. An error in programming could result in this status indication. For
example, if the measurement time programmed is far below the capability of
the 5345A to transfer data and get back into the measurement mode. Also} if
the 5AM PLE RATE control of the S34SA is active, it wi 11 resu It in additional
time between the processing cycle and the measurement cycle which will add
to the real dead time and cause it to exceed the programmed dead time. When
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programming, the 5345A SAMPLE RATE should be disabled via the HP-I B to
prevent this excessive dead time (paragraph 3-21). This status condition does
not occur if the S35BA dead time is programmed to minimum. Another cause
of excessive read dead time could be the result of the 5358A memory becoming
full.

STB3 Counter in "HOLD" until memory is not full. An active 5TB3 indicates that the
534SA is being "held" between the measurement cycle and the processing
cycle. This condition occurs when the 5358A memory becomes full. If 5TB2 is
active and STB3 is active the indication is that the real dead time is excessive due
to the memory full condition.

5T84,STB5 Memory Status. The state of 84 and 85 indicates the status of the 5358A
memory, as follows:

5T85

o
o
1
1

5T84

o
1
o
1

Empty
<1/2 Full
.?1/2 Full
Full

For example, if 5TB4 and 5TBS are both in the "1" state, memory is full. As
stated in the 5TB3 description above, an active ST82 would indicate that the
memory full condition is causing excessive real dead time.

5T86 Counted Measurements Complete. An active STB6 indicates that the pro­
grammed number of measurements (N) has been completed.

STB7 Service Request. When STB7 is active the 5358A is in a service request con­
dition and the Service Request (SRQ) signal is sent via the HP-I B SRQ line to
the calculator. Any of the following status conditions will activate the service
request: '

STB1 - Power up/down condition
5T82 - Read dead time> programmed dead time
5TB6 - Counted measurements complete
5TB4 and 5TB5 - Memory full

3-39. Latched Status Bits

3-40. 5tatus bits 5TB1, ST82, STB3, and 5T86 are latched bits, which means that their status
remains active (latched) until a status request from the calculator causes a readout and clears
the latched condition. This means that an active condition of any of these bits could be a
current condition or could be a past condition that was not previously readout. The way to
determine if the condition is current is to send a second status request which will readout the
current status.

3-41. Default Condilions

3-42. On power up, the G register will automatically be programmed to the G0, C2, G4, and
G6. The T-register comes up as a 14 (T14). The F-register comes up as 1 (F1). The D-register
comes up as 00. The E-register comes up as 0. Main memory comes up as Empty, as does
all status byte bits except bits 1 and 7. The N-register and the matissa register do not power
up in any prestate. The power-up service request status bit 1 comes up active.

3-43. Programming Examples

3-44. The following 9825A sample program is provided for information only. Other program­
ming examples may be found in Section IV, Performance Tests. The example in paragraph 4-15
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1 It

(I ~ (i i j":'l j-"': f [ 1 t~ ~ 15 J
1 ~ I.,.! (:.0 "{ 1 2J .t I I ~~ F fi

E ~: G5E? i~~ 1 E: ..:: E2 E ~:: I

programs the 5358A for external trigger. The example in paragraph 4-17 programs the 5358A
for external dead time and the example in paragraph 4-19 programs the 5358A for a gate signal
of 5 ms. The program shown here was written for a 5345A with address switches As A~ A) A. 2
set to 0101 (A) does not care) and 5358A address switches As A~ A) A 2 set to 0110 (A, does
not care). The sample at the left by line number:

Line Purporse

0': Dimension string variable A$

1: Program the 5345A for:
12 Remote Program Initialize
F0' Frequency A
E; External Gate
GS Minimum Gate Time
E? Check
E1E< Minimum Sample Rate
E2 Output Only if Addressed
E8 Go to Remote
11 Reset

Read 5358A Status

Check status byte bit 5 for true (SRQ true). Note:
9825A labels byte bits 0 through 7 whereas 5358A
labels these bits 1 through 8.

loop if SRQ not true

Counter for number of measurements

2: Wait 50 ms after sending Reset to 5345A

3: Program the 5358A for:
G2 Counter Hold~Off Disabled
Cl Counted Mode
G4 External Trigger Disabled
Dl3K Minimum Dead Time
M1E3 1 ms Gate Time
Nl0 Acquire 10 measurements
16 Transfer 6 digits
Fl ASCII Output Format
R Reset
( Initiate

4:

5:

6:

7:

8:

9:

Read 5358A Status

Check 53SBA status byte bits 4 and 5 for memory
empty; stop if empty.

10: Increment Count I

C,. n t~ t) i t (4 1 :.:: ) ~ ~i

; --3 t I) 14

1 4 ~ f >:: :J ~3 ~ ::: r t
.l f'! (4 Cl f (1) r::' o..; IF

1(1: 1+1':d
1. j; ..- ,:;:- (j 7' 1~: ~ li $ [ I

=" j I
15 ~ ~ '. ;::.

...J. ~ i' d:=. ( ; 1J ) .,+~;

5 ~ i f b J. ~. I~ 5 .-; S ) ::: 1

:3 ~ !.~J r~· 7 j J , ~~ G;~~ 14
Lt ~j [::~ f:l1 E3 t'11 eTt:. F 1~:

11: Read measurement into A$

12: Print A$

13: Loop if not empty

14: Print number of measurement made

15: Stop

Note that the first reading is significantly diHerent from the remaining reading due to the non­
synchronization between the 5345A measurement cycle and the 5358A Jnitiate measurement
command. However, the division of the events count by the time count (multipled by 500 MHz
to obtain frequency) is constant for all readings.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. Th is section provides an In-Cabinet Performance Test for the 5358A installed in the
534SA (refer to Figure 4-1 for intercon nections), connected to a 982SA Controller and a 9871A
or 9866B Printer. The performance test consists of two main tests. The first test is the Dia­
gnostic Program and the second test exercises the rear panel I/O jacks (BNC) connections).

WARNING

ANY ADJUSTMENT, MAINTENANCE, AND REPAIR OF THE
OPENED INSTRUMENT UNDER VOLTAGE SHOULD BE AVOIDED
AS MUCH AS POSSIBLE AND, WHEN INEVITABLE, SHOULD BE
CARRIED OUT ONLY BY A SKILLED PERSON WHO IS AWARE OF
THE HAZARD INVOLVED.

4-3. TEST EQUIPMENT

4-4. Table 1-3 lists test equipment recommended for maintaining and checking the perform­
ance of the 5358A Measurement Storage Plug-I n . Test equ ipment with equ ival ent character­
istics may be substituted.

4-5. IN-CABINET PERFORMANCE CHECKS

4-6. The performance checks are used to verify and record proper operatio"n of the circuits
in the 5358A plug-in. It may serve as: .

a. Part of an incoming inspection check of plug-in specifications.
b. A periodic check.
c. Part of a procedure to locate defective circuits.
d. A permanent record of instrument maintenance.

4-7. There are two types of tests. The first test is a fully automatic test performed by the con­
troller. The software for the test is on a tape cartridge (H P Part Number 05358-16000). This auto­
matic test checks all the major functions of the 5358A. The second test checks the operation
of the rear panel [/0 (BNC connections). This is performed by the controller along with an
added Pulse Generator (see Figure 4-3). The software ior the second test is supplied in para­
graphs 4-16 through 4-19. For a listing of the diagnostic program, refer to paragraph 4-22 at
the end of this section.

4--8. Diagnostic Operating Procedure

4-9. The diagnostic program is provided on a tape cartridge for the 9825A Controller with
9871A or 98668 Printer. For the diagnostic program to work properly, the equi pment must be
properly connected and all address ~witch settings must be correctly set. Refer to Figure 4-1
for proper set-up.

4-10. To run the 5358A diagnostic, proceed as follows:

a. Apply power to equipment.

b. Insert software cartridge (P/N 05358-16000) into 982SA Controller.

c. Install special functions key overlay, shown in Figure 4-2, labeled DIAGNOSTIC
CONTROL.
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d. Load the program by setting the calculator power switch to OFF position, then back to
ON position or by typing ldp1 EXECUTE.

e. Monitor the 9825A display for "enter program name," then press keys as listed below:

NOTE
To obtai n a calculator printer Iisti ng of programs avail able, type
HELP and press CONTINUE key.

NOTE
The ID# listed below is as set at the factory. If these values have been
changed, use the current values.

Press 9825A Key 9825A Display

_-----------center program name)

m
.. NOTE

3 If program name is not correctly en~

5 tered, the statement, "program not
~\A8.. found" or "program not available yet"

_ will be displayed.

[CONTINUE] ~(ENTER PRINT DEV IDIt)

If printer is a 9871A, type 701 and press
(CONTINUE] key. If printer is a 98668,
type 6 a. nd press (CONTINUE] key. ~(ENTER 5358A DEV [0#)

1n,l, (J JrtA) ..-----
Type 712 and press [CONTINUE] (ENTER 5345A DEV 10#)

?~~Z (rJ~ tA) ~
Type 710 and press (CONTINUE] (ENTER MEM SIZE)

Type 2 (if 2K 5358A)'------
Type 4 (if 4K 5358A)
Type 6 (if 6K 5358A)

Type 8 (if 8K 5358A) SELECT KEY FUNCTION
and press {CONTINUE] y--

Press Special Function K~5
for RUN ALL TEST

SPECIAL FUNCTIONS DIAGNOSTIC CONTROL

S( se I I CL£AlI , "Al;T )"IOGIIlAIiI

G 0J G) ~ G) G)
t MW TESr_( IlOHit'JMlIIO IIWH ALL ns-r"ART

S CI£AJl , I a.OIl • Ct£AR. ClEA.1l • C"LEAl\ • I CL£AlI ALL.

G) ~ G) G) @ C9
l Pl'DO'A4, Sli!~SS SYOP L.1mP LOOI' I E.:J£CT I!'llGl' )""""' C* JllUl;lME ON ,fA-iUJIIE AlL tESTS

lop. OSHO-.eOOO1

Figure 4-2. Special Function Key Overlay

4-11. For an explanation of Diagnostic errors and troubleshooting, refer to Section VIII.
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4-12. Rear Panel I/O Performance Test Procedure

4-13. There are five input/output BNC connectors on the rear panel of the 5358A. The MEAS
SAMPLE TIME was checked during the diagnostic program. Paragraphs 4-14 and 4-20 give
the procedures for checking the remaining four BNC inputs and outputs.

9B25A
CONTROLLER

MEAS 8NC

LJ BNC CABLE TEE CONNECTOR

HP·IB

~TPUT('IEXT.

TRIGGE~~

rl ~
ACCUM

INPUT TRIG -rfl fl

~S8A
5345A MEASUREMENT 8013A I84A

ELECTRONIC STORAGE PULSE STORAGE
COUNTER PLUG· IN GENERATOR OSCILLOSCOPE

- -0

Figure 4-3. External Trigger Performance Interconnection

4--14. External Trigger

4-15. Refer to Figure "4-3 and proceed as follows:

1. Connect the 535BA ACCUM TRIG BNC input to the output of the BonA Pulse Gener­
ator with a BNC cable and a tee connector.

2. Connect the input (1 megohm) of the 184A oscilloscope to the tee connector.

3. Set the "Y" switch (switch in the 5358A rear panel address switch array) in the down
(0) position (nL input).

4. Adjust the 80nA output for a pulse width of 100 ns with a pulse period of 2 p.S. The dc
offset of this signal must be +O.BV from ground reference and +2.4V in amplitude from
ground reference as shown in Figure 4-4A. Set the pulse delay to 35 ns with the vernier
in maximum ccw.

ov -I--t-r------l-+-+-+-+--+---l OV-I---l-+--t-If--II--t-+--+--I

_(A)

.5 ",SlOIV

if ­.5 jlS/DIV

181

figure 4--4. 8013A Output for ACCUM TRIG Tesl
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5. Key the program shown in Figure 4-5 into the 9825A.

?10~"I2C::

E j ? <:;:; I 1 ,.
1; i.•.'t"i:. ?1~:~"Gl:>t

H '3 ';:' 9 9 T 1[: ~j r: r·' 1E :~: r::.
~:H 11

:~~ : d :=. t=- ., p ~~ E ~:; :~~ [C i)

}·HJ U,lR TCH F-"OF:
f:l E t'·~ F ULL :1

4 ; 1).1 r ~.. '? 1:~, -: G5 ~I ..

~~ i 55 1~:

Figure 4-5. ACCUM TRIG Program

6. With the program in Figure 4-5 loaded. pres.s the RUN key of the 9825A. When the
message is displayed, press the CONTINUE key and watch for the MEMORY FULL
light on the 5358A front panel. This should take about 2 seconds for every 2K of
memory in the 5358A. The ACCUMULATING DATA light will also be on until memory
goes full. The memory full condition indicates the external trigger operates in "Y" 0
(TIL load, 4-volt) position.

7. Set the "Y" switch in the 1 (50 ohm load, l-volt) position and adjust the BonA output
for a dc offset level of +<l.2V from ground reference and +<l.8V in amplitude from ground
reference as shown in Figure 4-48.

8. Again, press the RUN key on the 9825A and then the CONTINUE key watching for the
MEMORY FULL light on the 5358A front panel. The memory full condition indicates
the external trigger operates in the "Y" up (50 ohm load) position.

4-16. Dead Time - Start, Stop

4-17. Refer to Figure 4-6 and proceed as follows.

98251<
CONTROLLER

HP·IB

DEAD TIME STOP

DEAD TIME START

TRIGGER
INPUT

5345A
ELECTRONIC

COUNTER

6358A
MEASURE:M ENT

STORAGE
PLUG·IN

8013A
PULSE

GENERATOR

1841<
STORAGE

OSCILLOSCOPE

Figure 4-6. Dead Time Test Setup

4-5



Model53S8A
Performance Tests

1. Connect the B013A trigger input and (+) output to the 5358A DEAD TIME START and
DEAD TIME STOP with a tee connector on the (+) output of the 8013A. Run a BNC
cable from the tee to the 184A oscilloscope.

2. Readjust the 8013A for a lOO ns pulse +O.8V offset from ground and +2.4V in amplitude
from ground (Figure 4-4A) reference.

3. Set the PULSE PERIOD switch to the (+) EXT position. The signal should disappear
from the oscilloscope screen.

4. Key the program shown in Figure 4-7 into the 9825A.

E..~ <:? ;=~ r 1 :1

l~ " 9 ;:~ T1D~J f::. i'1 1E::: t::: P
1 r· 1

n
;::'~ ~ (3 ~. r-: ;; F' ~~ E ::; ~~; [C I]

J'i T J :~.: t~ PTCH FCl f:
t:1 E t·l F iJ i_ lw :1 .~ :=. t f:~

~I :1 I 11

Figure 4-7. EXlernal Dead Time Program

5. Press the RUN key of the 9825A. When the message is displayed, press the CONTINUE
key and watch for the MEMORY FULL light on the 5358A front panel. This should take
about 2 seconds for every 2K of memory in the 5358A.

4-18. DEAD Rear Panel BNC Connector

4-19. Key the program shown in Figure 4-8 into the 9825A. Then press the RUN key on the
982SA.

~) ~ ill! t" t ['1 J ~=~ ~ . 1:2 G:-;
E-? ; ::: I 1 :,

1; I..': tt· i' t .::; ~ ,- G2 ;3 4
T:~;[I:l f::.r: 11'lS::::3KE I

Figure 4-8. DEAD BNC OU/put Program

4-20. Connect the 184A scope probe to the DEAD BNC on the rear panel of the 5358A. Adjust
the 184A horizontal sweep to 2 ms/div. Approximately 2 complete cycles should be displayed
with an amplitude of about -5V.

4-21. Successful completion of the performance tests verifies the proper operation of the
circuits in the 5358A plug-in.
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4-22. Figure 4-9 shows a functional block diagram of the 5358A diagnostic program. File 1
contains the SPECIAL FUNCTION KEY definitions. File 2 contains the diagnostic resident
segment which, when driven by the special function keys, loads the appropriate file containing
the actual diagnostic test section (note. all files are on track one). In order to obtain a listing
of the program, the diagnostic program must be loaded, as if to test the 5358A, and started
running. Then the diagn05tic can be stopped and a listing made. The following procedure will
produce the 5358A diagnostic program listingj

STEP' Execute the usual procedure for starting the 5358A diagnostic responding to
the 9825A messages in the normal fashion (see Section IV) until the 9825A
display returns with (SELECT KEY FUNCTION).

STEP 2

STEP 3

STEP 4

Press f~. Respond to "ENTER <sec #> .<test #> I ,<sec #> "by typing 1
CONTINUE. Press STOP. Type list #701 EXECUTE. The 9871A then lists the
resident segment (lines 0 through 149) and the section of the diagnostic (lines
150 through 235) stored on file 3.

Press f 4 when the listing is complete. Respond to "ENTER <sec #P... " by typing
7 CONTINUE. Press STOP. Type list #70', 150 EXECUTE. The listing obtained
(lines 150 through 242) contains the sections of the diagnostic stored on file 4.

Repeat step 3 except respond 10 "ENTER ..." by typing 1 3 CONTINUE. Press
STOP. Type list #701, 150 EXECUTE. The listing obtained (lines 150 through
231) contains that portion of the diagnostic stored on file S.

SPECIAL
FUNCTION

KEYS

FILE 1

DIAGNOSTIC CONTROL
(RESIDENT SEGMENT)

FILE 2

~

~ t

SECTIONS SECTIONS SECTIONS
1·6 7-12 13-17

FILE 3 FILE 4 FILE 5

Figure 4-9. Functional Block Diagram of the 53581\ Diagnostic Program
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SECTION V
ADJUSTMENTS

5-1. GENERAL

5-2. The 5358A circuits do not require any adjustments.

Model 5358A
Adjustments
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SECTION VI
REPLACEABLE PARTS

INTRODUCTION

6-2. This section contains information for ordering replacement parts. Table 6-1 lists parts in
alphanumerical order of their reference designators and indicates the description and HP Part
Number of each part, together with any applicable notes. The table includes the following
informat;on:

a. Description of part (see abbreviations below).

b. Typical manufacturer of the part in a five-digit code; see list of manufacturers in
Table 6-2.

c. Manufacturer's part number.

d. Total quantity used in the instrument (Q1y column).

REFERENCE DESIGNATIONS
A ;; as.se tl1 cly E ~ mlcella"eoU'S electl'lc;.a1 MP -:: m i,cpHaneous TP :. lest peml

Al = a!\enua:lor Isolator pall mecnanlcat pa:""! U = integraleo: circuit;
19fmln.<H 1on F : luse P = ~1t'-:'r1c.aJ conneClor

mi~'ocifcull

B ;; fan. rr.olof Fl = h~te, (rr.o-wable pOr1I~"): V ': eI&eHO" lUbe
BT ::' b8l1e,y H = hardw3fe plug VR =vOltage '@9uralor;
C .:. c.ap.2cltor HY ': circoliHor 0 ':: ttansjSlOr. SCR: lnode breakdown dIode
CP = coupler J ;; electrical connector \hy,~stor W :::: cable: .ranSMISSlon
CR =dlooe: c looe thynstCJf; (su,uonary por1l0n)' 11 ::: r<.'"SlslOr patn. Wife

varacfor lack I1T ;; ,narmlsl0r X ~ sockel
DC = dlreCll0f'\al co....pler S ~ sW1fcrlo Y = erySfal unlt-pie.zo--
DL .:. delay tH"'le K =,~tay T = lrao.storrnar eleclric
OS = al"ll"lunClalcf, slgNllng l :::: COli: irH:::IuC!CH TB ':" ~e~mlnal bcarcJ Z ::; tuned cavity, tuned

devltS taudlbte or M = meter rc =Inerrnocoupfe circuli
visual): tamp: lED

ABBREVIATIONS

A = ampere BCD :;. tnnary COOed decimal COMP ::; compasiUol'" OK '::. degree Kelvin

2C ':: aHerf')a1'''g current BD • board COMPl ::. complete DEPC ~ deposiled ca,ban

ACCESS ': aCC8'SSOry BECU = beryUl um copper CONN :: conneclor OCT =Oeteclor

AOJ = 3l!juS1menl BFO =bear he.Quency CP : cad'mlum "Iale (hAm ~ diameter

AID =analog-lO-oigI1al ooc.lIlator CRT = cat hode- ray Iube DIA ': diameter (used In

A~ : audio freque,.Cy BH = binder heaCl ell = cornplement:uy 1ra.n~ pa",s hsll

AFC .. 3u10mallc trequencv BKDN = breakdown 9l'l\or logiC' OIFF
COl1lrOI BP = oandpass CW ::: COl"hI'UOUS W1IIve AMPl ~ ddlerenlial amohtl~r

AGe = automatiC g31 n conlrol BP. : ba"doa&s litter CW :;. clockWIse d,v = d.vlSiOf\
AL =&lun1:n .J!'~ BRS =: brass D/A = d'g~lal-lo-a"a'o9 OPOT '= dOUble-pOle. Clouble-
ALe :" auloma1·c leYe! co..,trol BWO = backward-wave dB = tJeCIFjel thro......
AM ~ ;ampll~l.:O:":' ,nO(Julailon oscillator oBm = decbel relelfed 10 OR .,. drIVe
AMPL ::: am~II':er CAl ' calibrate 'mW DSB ~ eou!>le SJdeband
APe '; auWrn..a;.C ot'\ase ccw ~ coun\etcloc.kwlSe de =direcl eurrenl Dll : dioCle u.enslslor togic

CCJrl:HOI CER :;: ceramIc deg • 0"9''''' (Iamperatu'e DVM =: digital V'oltmeler
ASSV .:. ass,=~mbry CHAN : cnannl:J Interval or ail1erer.cel Eel = eminer couP'e-d logJoC
AUX ;: aUXiliary cm :: C'entimeter =oeg,ee Iplane angle) EMF = electromOllve 10rce

.,g =ilverageo CMO = co:uua! ·C ::;, <:Jegre6 COISI us E.OP = eleCtronu: lJMlI

AWG = alT'lerlC8n w.re gauge COH ;; ooelhclen1 t""n:"~'.del processing

SAL = bSlaocc COM ;. common ., = degree Fahre-nne.' ELECT = electrOlytic
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ABBREVIATIONS (CONTINUED)

ENCAP :: enC;::lOSlllateO m,n .: ffl.nu1e (tlmel PIV = PNk: Inverse voltage HT ;;< lnll'\-Hlm IranSrSlor

EXT ::: lI:':dcrna. ::. minute (p'a.ne 31\gle) p" ::: pea": TGL ' '.oggle

F :;. 1~,acs MINAT = mlnta~ure PL :: phi~e lOCk THO ':: rrlteacJ

FET = r,,;:,IO-ellect lJanslsfOr mm ::: mllhmeter PLO '" pr.asc JOC~ osc'llator THRU = through

F/F = Ulp-Hop MOD .:: mOOuliUOf PM ::: phi:t'S@o moalJla~IOf'l TI .:: titanium

FH = lIat nea<1 MOM .. momentary PNP = P05~tlve-neg3t'..-e- TOL = to'e~a(\ce

FOL H = 1.lllsl@r lle&d MO$ :: meral-'oxlde seml- PQ!l.'tl\fe TRIM = l'lmmel'

FM ;: lr&Que.ncy modulallon conductor PiO :: oa,~ ot TSTA = franslstol

FP ::: lront panel IT\S ::: mtlhsecond POLY ;;; polys.ly'~n@ nl ;: IranslslOJ-lral"lslsloI

FREQ :: lrequency MTG :: mounllng PORe ~ porcela ll'\ lOgic

FXD = lll'l.ed MTR = meter (IndlC3:1lr19 POS : POSI:JV6.. "o~~hon(s) TV = television

9 = gram d'Meel (LJS~ In pans list) TVI = lelevl!1l0n InletlerQf\ce

GE ;;; germanium mV :; mllhvoll POSN .. pOSlllon TWT : trivel10g wave hJbe

GHz ' 9 lgaoer'\Z m\lac = mlllrvoU. ac POT :;; p01~n\lomaler U = m.cro PO--; \used In

CL : gla.ss mVQC .... m4nlvOIt. de P-D ' peak-,o-peak p.ans ~I$~~

GND ~ g,ound(ecI) mVpk = mllhvoll. pea~ pp '" oeak-IO-pealc. (us-ell In UF .... mlC(olarCiO (used In

H ':: .')enry mVp-p = mlltf'Joll. pea'" -to-peak oans 1150\) p2rHS Ilse

M ':' ~Out mVrms =. mllhvOIl, tm$ PPM "::: PUIs.e~POSI'lon UHF = :.J1:rdnlgtl Ir,:-':luoancy
HET = rp~le'OCl'ifle mW : mlll~wa1' r(loC:ll.Jlatlon UNAEG = ",,"(eguIC:l~eo

HEX = 7leJl(3gonar MUX ::. mun.pteJl: PREAMPL =preampilher V :. vOll

HD = "u'>:ad MV ~ mylar PFlF -= puJse-repetl~JO" VA = voitampete

HOW ':: hi::l,awa'e /lA = m~c"-oam"2"~ Irp.quency Vac = ...aH~ ae:
HF ~ h.gn heuL..>ency jZF = mlcrofar;ad PRR ~ puISi:' lepel I~~O" utto VAR = 'oIiI':abfe

HG = merC1J'Y JZH ::: ml<;ron~n.ry ps = PlcOS~COrH] VCO :: lJoltage....c;on\follea

HI ' n'gM ).l.mM = mlcromho PT ;;; pOlnl OSCillator

HP : t'iewlen-~ackarel JJS : rnICtOS~COI"\Q P'TM :: put~tlme n'.~~iJ:atlon Vdc = VOI~5 ele

HP~ : I, !Jr'l pass riller jJ.V :: mlcrovofl PwM p PLJI5~wu1ttl r~odulatlon VOCW :; volt5 dc, working {used

HR -:: I"'!our (use<l In parts hSn JZVac = mlcO·...Olt, ac PWV ;;; peak worlong ...olJ~gc 11\ pariS 115.1)

HV ~ tugn vOlt.age I'Vdc :: mlCfO"volt, de RC ::. resistance capacIlat'\ce V{F) :: VOr,S, flltereo

HI ::: Henz j.lvpk. = mlctO\l'olt, "ea" REeT : ,ecrl je, VFO : \la(labre-freiluency

le = Inl€9ralOO circuli jZVp-p ':; mlC/QVatt, peak-IO- RH .::. refere.nce osclthuor

10 .;. Instde (:Il3metef peak REG :: fE!"gulalea VH~ ': very-high freQuency

IF ;; Inle,medl8ta frequency jJVrms = mlc(()Volt, ,ms REPL ::: ,eplaceabte Vpk = \rOils DeAk

IMPG ~ Impregnatea jZW :: mlc,owall RF = radio 1requet'l.cy Vp-p ;; Volt, peak-Io-p.eak

In .::. Inr.h nA = na.noampe:"e FlFI :;: rBClIO lrequency Vrms. :" wO'lS rms

INCO ;. Inc.cHlO~Ce1\t NC = (\0 co"noctlon Int~rrerence IISWR = \I(}Jlage s,anc:!lng Wave

INCL = Include{s) N/C ;;; nOlmall" CIOs.ecs RH ':;, rounO nead: r~ghl nand r.allO

INP .. II1:')ut NE =. neon ALC :: reslsr,al1ce-mductance· VTO :: voJtage·ILJned oscrltatOl

INS ;; I rlsulatlon NEG = neg:tllve cap.aDliilnce VTVM ':: vacuum-tube vOltmeter"

INT :: ,n:e",al nF :: na""(}~draa AMO ~ rack mounl only V(XI ;. VOI~5. SWllched

,~ ~ kilogram NIPL = ,u,.:el olare ,ms :. rOOt-me3n-souC!re W Po wa:t

kHz = k: loherll NiO ;;; normally open RND ':: found WI =wllh

'f! - ""llonm NOM :: nOlT.:n;af ROM '::. re(1('1-0nly memary WIV ~ W01.Il'lg 11"l~ISe vOltage

kV .:. "ulovol\ NORM = "or",~! R&P ':;. rileA an(l pa"ei WW ::;; w.rewoulld

Ib =0. :-CUf'lO NPN = "t:";a!l'.Ie~po~utl .....e- RWV =teve:iC working ~ol'age WIO ;. 'JroIJlr"loul

LC ::. IrduclanCe-CJD;\~llan.ce negallve S .::. scaIJerlng pa/am~I~1 YIG ':" yttrium-Iron-garnet

LED = light-em~lllr·9 dIMe NPO ;;: "e;dtJ ....!>-pOslll...e zero :: 5ec.;ol'\d 1I1mel 20 =charncteris,tlc

IF ~ low 1'eQv~cy {ze-,o tem~erature -= seconCl ~Olane angle} ~mped8nce

LG 010n9 c:oet11C~p'''''1) 5-B ~ 5Io"",-b~ow /fuse: (used

LH .::. leh nancr NAFR .::. not ,~om"r."enaed lor in parlS: hsr)

llM ~ hmll held replacement SCR = srltcon COf\troBeo

UN ': hn~er lapet (USecJ In N5F1 '::. not seoarately 'ectlfH!r; screw Non:
p..at"1S lIst) replae..eable SE :: selenium

All abbrevla..ron! I" lne p,;u1~ li~t
I,n = linear ns :: n.anosecond SECT ;;; sochon,S wdl be In upe>er case
LK WASH ':: lockwasr'lel' nW = nal'lowat1 SEMICON :: semlcondLJctor

LO ::;; tow: local Q5ctllarer OBD ;; order by des.L'lptlon SHF .::. sopernlQr. 'requene:y

LOG ::IOg8rtlhm1c taper 00 .::. outSIde dia.mete' SI :: silicon

(used ,n parts lis!) OH o oval head SIL ~ Gllve'

log , IOQartlhm(,cl OP AMPl = operalicnal .ampllhe" SL :: Slide

LPF = low pass hl1er OPT = OPllon SNR ::. SIgna~ to-nOise fallO

LV :: 10"'" \rolTtJ.ge OSC :: ose.tllalor SPOT :" slngie-pole, douole- MULTIPLIERS
m ': meter (dISl!::mce) OX : o,ode Ihrow

mA = "Tlllll,)m"eTe Ol : ounce SPG ;;; spnr,g

MAX ;; r-"li::Ill:lmum 0 ;. ohm SR = 50111 prg A bb,...1I1lon P...,'I. loIulllple

MO .;. megohm P ::;; pe.a-\. luSed In parl.S SPST :: !jl ngle-Dolo, Single- T tara 10"
MEG • meg (10'1 (use~ III 1151' Ihrow G glga 10'

pans 1150 PAM ~ pulse-..iImpl,tt.:de ssa = Stl'HJle s ..Oebandl M meQe 10'
MET HM =meral film mCi:1:.;~attOn SST ; slsln:Ess ~\ee' le kilo '0'
MET OX = melal OAJda PC ;;; prl n!ed cuC:uH S'TL ~ slee: da CJekii 10
MF :: me<Jlum "equel1CY: PCM = pulse-eQde rno dulatlOIl. SO :;; sQuare ~ Oae:. 10-'

mtcro'ared (used In puIS.e-COU.,~mOdulation SWR :: Sfanolilg-w3\1e mllo ~ cenli 10-)

parts I'St) PDM ~ pulse-dur,allon SYNC = SynCfl rO"lle m mllh 1(,-'

M~R :: manufacturer mOClulatloli 'T :: Ilmec ~:slo..... -btow fuse) IJ micro 1O·~

mg =mlhl9ram pF :: plcota-rad TA p lantalurn n "a,.o ,I)-'
MK2 = megahertz PH BR2 = Oho~DJ\O' bronze le :: tempela1ure p pico \0-"
mH ::;; milhnenty PHL =Pn,II,P'l compens.atlng ( le",IO 10-"

mho :: mno PIN = POSlli ....e-lnSHH"'lsic- 'TD = time c'elay auo '0·\1
MIN .::. minimum negah'.l6 'TERM ':: termln.al
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6-3. ORDERING INFORMATION

6-4. To obtain replacement parts, address order of inquiry to your local Hewlett-Packard
Sales and Service Office (see lists at rear of this manual for addresses). Identify parts by
their Hewlett-Packard part numbers.

a. Instrument model number.
b. Instrument serial number.
c. Description of the part.
d. Function and location of the part.

6-5. HP PART NUMBER ORGANIZATION

6-6. Following is a general description of the HP part number system.

6-7. Component Parts and Materials

6-43. Generally, the prefix of HP part numbers identifies the type of device. Eight digit part
numbers are used., where the four digit prefix identifies the type of component, part, or
material and the four digit suffix indicates the specific type. Following is a list of some of the
more commonly used prefixes for component parts. The list includes HP manufactured parts
and purchased parts.

Prefix

0121­
0122­
0140­
0150­
0160­
0180­
0330­
0340­
0370­
0380­
0410­
0470­
0490­
0510-

0674- thru 0778­
0811- thru 0831­

1200­
1205­
1250­
1251­
1410­
1420­
1820­
1826­
1850­
1851­
1853­
1854­
1855-

1900- thru 1912-

ComponentjPart}Material

Capacitors, Variable (mechanical)
Capacitors, Voltage Variable (semiconductor)
Capacitors, Fixed }
Capacitors, Fixed Non-Electrolytic
Capacitors, fixed
Capacitors, Fixed Electrolytic
rnsulating Materials
Insulators, Formed
Knobs, Control
Spacers and Standoffs
Crystals
Adhesives
Relays
Fasteners
Resistors, Fixed (non wire wound)
Resistors (wire wound)
Sockets for components
Heat Sinks
Connectors (RF and related parts)
Connectors (non RF and related parts)
Bearings and Bushings
Batteries
Monolithic Digital In!egraled Circuits
Monolithic Linear Integrated CircuilS
Transistors, Germanium PNP
Transistors, Germanium NPN
Transistors, Silicon PNP
Transislors, Silicon NPt'-;
Field-Effect-Tra nsis{or~

Diodes
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Prefix

1920- thru 1952­
1990­

3100- lhru 3106­
8120­
9100-

ComponenVPartjMateriaJ

Vacuum Tubes
Semiconductor Photosensitive and Light-Emitting Diodes
Switches
Cables
Transformers, Coils, Chokes, Induetors, and Filters

6-9. For example, 1854-0037, 1854-022', and 1851-0192 are all NPN transistors. The first
two are silicon and the last is german:um.

6-10. Ceneral Usage Parts

6-11. The following list gives the prefixes for HP manufactured parts used in several
instruments, e.g., side frames, feet, top and bottom covers, etc. These are eight-digit part
numbers with the four-digit prefix identifying the type of parts as shown below:

Type of Part

Sheet Metal
Machined
Molded

Assemblies
Components

6-12. Specific Instrument Parts

Prefix

5000- to 5019­
5020-- to 5039­
S04O-- to 5059­
5060- to 5079­
5080-- to 5099-

6-13. These are HP manufactured parts for use in individual instruments or series of instru­
ments. For these parts, the prefix indicates the instrument and the suffix indicates the type
of part. For example, 05358-60001 is an assembly used in the 5358A. Following is a list of
suffixes commonly used.

6-4

Type of Part

Sheet Metal
Machined
Molded

Assembly
Component

Documentation

PIN SuHix

-00000 to -00499
-20000 to -20499
-40000 to -40499
-60000 to -60499
-80000 to -80299
-90000 to -90249



Table 6-1" Replaceable Parts

Model 5358A
Replaceable Parts

Reference HP Part
Oty Description Mfr Mfr Part NumberDesignation Number Code

41 OSlS8-bOOOI I ~p-Ia INPUT 'SSf"8lV lBaeo OSlSB-bOOOI

llJI liSI-lelO I CO"NEeTO~-PC E~GE li-CONT I~O~ 2-~OWS 7l7e5 2S2-12-H -JOO
llJl 1200-0085 I 50CKET tIC 14-PIN PC lIaUNTI"; 2MBO 1200-04e.S

llPI 1251-1281 I CO"NHTC~, 2a-CONT, 'E"J ~ IC.O ~ 1880N 28"80 12SI-H81

11S1 HO I-I qn I SWI TC". SLlll£ 7 SPST 11211 Hb HPE

1101 BIS9·0005 t ~T~f zzaWG ~ Pvc \Xli 80C 28080 81Sq-OOOS

IS10-1098 2 'lSTENE~IO.I)o· 01_ 0-12 T...£.O 00000 080

H 05158-00002 \ ~OT"ER 80a~0 lSSEMBlY 28080 051S8-00002

_iJ\ 1200-042a I SOCKET,IC BLK 10 e~"T'CT 23a80 CS&2900-1"8
1U2 1250-0Bl6 I CON"ECTO~-~F SkC ~ PC 2K091 CO-l00141
&2JJ 1200-0421 I SOCKET-le Jb-CO~T OIP OIP-SLO. 280eo I lOO-0421

&2PI 12SI-0049 I CO\lNEcro. 50- 0 1N M "IC~O preao" .O.~. 57-10500-115

_2U,' 1251-1165 11 CONNE Croq -PC EOGE n-CONT I~O·" l-~O"S TI185 252-22-10-JOO
Auua 12SI-IHS CONNEC TOP - PC EDGE n~CONT I~O'. l-RO.s 1\785 252-22-10-300
&2XUA 1251-065 CON"'Ecro~-PC EDGE 2l-COI<T I~O" Z-RO·S 7118S lS2-22-10-100
'2U48 1251-1165 CO"'N~C ro.-pc EO&E l2-CO,7/RO. l-RC..S 71785 25l-21-1O -100
&U45 1251-1)65 CONNEC ro~· PC lOGE n·CON7/RO'. 2-~0"S 11T85 l52-22-10-100

AcHo 1251-1165 CON"EC rOR - PC ED~E 22-CO,7/ROA 2-RO"S 71785 lS1-2Z-10-100
A1U7 12SI-lloS CONNEC TOR - PC EDGE 22-CO,T IRO"< 2-00kS l1a5 252-22-10-100
_Uta 1251-1)65 CONNEcroo-pc EDGE Zl-CONT IRO" 2-ROIIS 711BS 2S2 -ll-H -10 0
AZUO 11SI-llbS CONNEC rop-pc EDGf 22-CO'l/Po_ 2-·0WS 71185 252-22-]0-)00
lZUIO 1251-1365 CONNECTOR-PC EDGE U-CIl,T/RO', 2-ROWS 11185 252-22-30-100

&21&11 12SI-116S CONNEC ro~-pc EDSE 22-co,T IRO" 2-ROWS 1He5 lS2-22-Jo-lOO

0160-012a 4S 'ER"lN1l-STYD SGL-P!N POESS-~TG 28-eo 01bO-OlcO
0180-0T8. 10 ST.NOOFF-R~T-ON 1.75lG 0-121wD .2S00 S~S 0&5110 OS50-C-S-Ob12

jJ 05158-00001 1 ~P -I a CONTROL aSSE~eL~ 28"ao 05156-0000)

HCl OlbO-Je74 0< C&PAC lTOR_Ft~ ,OIUF .-20l 100. 'JDC CEO le.eo oI.O-ln.
ilt;l 0\00-1870 ClpAe ITOR-nO .0IUF '-cOl 100.VOC eER ZS080 0160-167.
.1Cl 01 "O-021a 0 CAPAC no~-nD 500P' .-Il 100<VOC MICl 12IH O~ISFSOI~OlOOWV'C

Heo 0180-ITOl lJ e .. AC lTo.-no o.eu'.-zo\ .VOC T1 502eo ISOQb85xOOoo.2
,1CS 0160-Ja79 C'P1CIIO~-'10 .0IUF .-20X \OO'VOC CEQ ~8·M o 11>O-'~79

Heo OloO-lU· ClP ,er 1O~-Fxo .0IU' ••20l 100~VOC CEQ ~e_eo OI60-Hl"
AleT 01100-1814 ClP 4C IT OR-FxO .01Uf .-20l 10O.VOC eEl' 28"80 0'00-1870
11e8 o IbO-3&19 C'PACTTO~-f~O .0IUF .-20\ I~' ~IIDC CE~ 2eoeo 0140-3874
AlC. 010n-3870 CIf> lC tTOR_F)O .0IUF .-20l 10v"VOC CER le_eo 0'100-3674
-3CIO 0100-1870 CV At T1 OR-FleO .0 iUF .-zox IOO.VDC CEJl. 28"80 0IbO-1874

AlC I1 0100-J8T9 Cl P4C 11 09_F xo .01U' .-ZOX I0 ~~'VOC CE R 28080 0100-]87·
HCI2 0IaO-021" C_PAt I TOR-no sooP, .-IX ]OO~VOC ~IC. 72130 D~15F501F0100hV1C

HCt] o160-18lQ ClP1C I TOR.1XO ,OIU' ·-20X I OO"~I\C CEll. 284811 0100-1810
HCIII OI"O-02H CAPACITOR·'XD SOOPF ·-Il lOO.,OC ~IC' 72110 O~15F501'OlOO"VIC

'lCIS 0100-)81. "PI( tTO~.'X~ .OIUf .·20X [OO.'OC CE~ 28"80 01bO-U70

A)C I 0 O,oO-]!79 CAP&C I rOR-nO .0IU' .-20l \ OO>lVOC eE~ l8"80 01100-1879
A1C IT OloO-le19 (lPAC I rOR-no .0IU, .-2Ql 10O·Noe CEll. 28480 0100-3814
llC 18 OUO-IUI caPlC I rO~-FXD b.~U' •• 20' bV~C 16 50289 1so Oe"5M 000 42
lIC1. OhO-laTO CAPIC I TO"-FXO .OIUF .-20X 100ft"OC CE" l8"80 0100-1814
HC20 0160-1819 CUlCtTOR-no .0IUF .-20% 100"VOC cER 284~O 0100-1879

.lC21 01GO·0205 I c'""lrOR-FxO 02P, .-Sl 100~vOe ~IC. 72110 OMI5EolOJ0100 WVICR
'3C22 OlbO-laTO CAI' At HOR-Fx 0 .0hJ•• -20X 100.vOC CE" 28"BO 0160-18T.
HCll 0160-3e70 e1PlClrOR·FXO .0IUF .-201 IOOwl/Oe Cf. 28480 0100-1"19

.3eRI 1001-0000 11 OIOOE-SwlTCHING lOll SO"'l 2NS 00-35 28"Bo 1·01-00-0
_lC~l 1401-0515 IS OIOOE-SC><On"y 18~80 1901-0535
HC. , 1901-0S1S OIOOE-~CWOTTKV 2B_BO 1901-0S35

AlL I .100-1188 5 COIL' 'XO, HO~-"OlOEO R' CMOKE, .T5U>l 0111 " VK200-~0/4e

13L2 9100-IT88 COIL, ~XOI NO"-~OLOEO ~, C"OXE I .1SU>< 02 i I" V~200-20/118

11RI 1810-005 , NErWO~"-~E$ o-Pl~-Slo .IS-PIN-SpCC 28"80 1810-0115
'lRZ 0681-0T15 t ~E31~rO~ 410 51 .l5~ 'C 1C-_00O/.600 01121 C~a115

&lRJ 0757-0leO 14 ll.lSHTOR I" U .125. , rc-O.-IOO 2_5". C~-1I8-TO-100I-'

AlU 0157-0280 0<8lS10P I~ tl .125. , I«O.-IDO 2as<0 C~-I/A-TO-IOOI-'

A1R~ 0151-04110 9 RESiSTOR 511 II ,125" F Ic_o._,on 20500 C.-I/e-TO-SJI~-'

orPI 01.0-012- TE~"IHAL-srUO SGL-PI" pRl$S-"rG zereo OlbO-Oll_
&11P2 0).0-0120 If ~~ I MAL -S ruc SCL-PI" PRESS-)o(TG 28"80 O)oO-Ollo
&11P3 01bO-OlcO lfP~INH-S'UO SGL-PI" PRESS-"TG le_80 OloO-Ollo
131P. 0100-0 I l" TEP~I"'L-STUO SCL-PI~ pR,SS-"'G l8"eo 01bO-OI2<
OTD~ 0100-01Zo lE RM I NlL - STUO SCL .PIN pPESS·"'TG 26480 oHO-O 124

See introduction to this section fat ordering infonnetion
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Model 5358A
Replaceable Parts

fable 6-1. Replaceable Paris (Continued)

Reference HP Part
Oty Description Mfr Mfr Part Nu mberDesignation Number Code

HT~b OlbO-O 12D T£~MIN'L-ST~D SGL-PIN P~£SS-MTG za·ao 0100-~ I 2Q
43T P1 01bO-01.· TEPMIN>L-STUD SGL-PIN P.£SS-~TG cUso 0300-0 le"

HUl 1&20-UI9 1 IC-OIG IT'L SN7QL S05~ TTL La M'G!D OIHs SN70LSOsN
'3U2 lAZO-lba, • le-OIGITlL "Cl••0. QU.O 0071 ] "ClUb•
O'H IAlO-16&" le-OIG rUL MC3440P QUOO OOTtl "ClO.OP
A]UlI 1&20-1202 b le-OIGlflL SNHLS 1O~ TlL L! IPL 1 N>NO OIZ's SN70LSIO"
HUS 1&20-\68. le-OIGIUL MC1 ••OP ou.o OUl] MCl.· ..•

HUb I~ZO-IH. le-OIGH >L MooobP QU,O 04TIl MOO.bP
'lU7 IB20-J I" \3 !C-OIGrrAL SNT_LSOtN TT\. LS ~£' I 012'5 SN7.LSO"N
nUA lijZO-\IO. le-DIGr"L S""OUOQN TTL LS M£' I 012.5 SNT·LSGON
.]u. IB20-1201 • !C-OIG I HL aNTQLSO&N TTL LS ~u'O 2 ""0 012'5 SNT"L80S'"
HUIO 1~2~-120" 2 !C-OIGITlL aNT"L8l0N TTL LS OU<L • N'ND 012.5 SNI·LSlON

O]lll [B20-1l0Q TC-OH IT'L SNT"LS20N TTl LS OU>L " N'NO 012.5 SNToLSlON
>h',2 1"20-12&2 3 IC-OIGlhL SNIDLS100N TlL LS ouu 012.5 S~HLSIO'N
0"13 1620-IIU \0 n-o IGIHL 5~ToLS02~ TTL lS QU>D 2 NOR 01295 SN70L802N
"'Ji..:'4.l 1~20~12a1 I IC-O IG I HL &NT_LSIJO~ TTL La OU<L 2 01295 S.7"lSI !ON
.JUI5 1620-1100 le-o IGl1'\' SIJ7"L!OQN IlL LS ~£' , 012.5 SN70lS04N

.llll0 1820-1212 I IC-OIGlI'l SNTOlSl12N TTl lS Dual OIHS SN7.LSI12N
411)17 1820-12&2 IC-D!G l1<l SN7.LSI0'" TIL LS DUlL 01295 SNHLS109N
'JUI6 1~20-1107 18 le-DIG!HL SNT.lSOO~ TTl Le ~UAO 2 N>"'O 01295 SN70LSOON
.1Ulo 1~20-1201 re-OIGfT<L SN70LS08N TTL LS OU'O 2 ANI) 01295 SN7·LS08'i
43U20 \620-120S I rC-01.1 '>L S~T.lS2IN ITL LS DU<L 11 >"0 012'S S"'HL82IN

>3"21 1820-I2Ib ] le -OI.IT'L SN7 0lSIl8N ITL lS J 01295 S~ HLSlleN
°lU22 18Z~-II". le-Ol.! I'L S"7.L502" ITL LS QU,O 2 "OA olH5 S"'7nS02N
'lull 1820-1105 7 le-OIGIIOL '"TalSIISN ITL LS OUAO 01205 SNj_LSIISN
'lU20 l~lO-llI6 IC-OIGlTAL SN70LSIlSN Irl LS ] 01295 SNTILSllelJ
'lU25 1821-1210 I IC-OIGH>L SN7oLS51N ITL _8 DUlL 2 01295 SN70LSSIN

aJU2b ,'20-1191 IC-OIG' III S>170LSOO" TTL LS OU'O 2 N,hO 01295 SNTQLSOO"
A!lJ27 IAlO-1191 IC-OIGITAL SN7"LSQON TlL LS QU'O 2 ~'No 012'5 SN70LSOON
A1u2" 1620-1159 J 1(, OIGI"\, llL 2ao&0 1&20-1759
'lU2° 1821-12~2 le-OlGIT>L SNI"LSI~N TTL LS TPL 3 ~":D 0120S SNroLSION
llU30 1820- J 100 le-OIGIT>L 9N7UL$0"" TTL LS ~£X I OlloS SN7"LSOON

'1UJI 1&20-1200 8 1~-OlGlT'L INI·LS27" III L9 IPL ] NO~ 012"5 SNlOLS21N
,]Ul2 1820-1211 5 IC-OIGII'L SN70LS86N ITL LS QL'O • OIHS aNI.L88b_
>lUll 1820-10.0 2 IC-OIGI r>L S~n"LS179~ TH LS ~UAD 01295 SNHLS.?ION
']Ul_ 18Z0-ll07 le-OIG">L SN70LSOON TTL LS o~.o 2 N>NO O12~5 SN7QLSOON
>]U15 1'20-\ 10' JC-DIGlroL SNI.LSOON TTL lS ouoO 2 ~JND 01205 SN70LSOON

A3U30 1~20-1112 11 re -OIGI I >L SNHLS10N TlL LS DU>l 01205 S"' 0lS70N
'!Ul7 1820-\107 le~nlGI"L SNIQ\.SooN TT\. LS QlHO 2 N.N!l 012'5 SN7"LSOoN
'lU38 1820-110T le-OIGITAl S~"·LSOON TTL LS Q~OO 2 NII~D 012.5 SN74L$OON
'lulO 1820-"". le-DIG">L SN1DlS02N TTL LS OU'O 2 NOA 01295 SN1QLS02N
'lU"O l~lO·12&2 le-OlG I TA\. SNIOLS1~9N TTL LS 004_ 012.5 SN70L510 0N

JlUOl 1820-1112 It-OlGI hL SNTo\.SI.N ITL LS DU>L 01205 S~J1"LSTUN
A]u02 IBlO-II12 le-OIGI11l 8~7.LS7.N 7ll LS a01l 012·5 SId7"L SHN
>lual 1820-n 05 JC-DIGl UL SN7.\.SI15N TTL ~S ~U'O °12'5 SN70LSl7SN
.]YOO 1&20-11 0 4 1 le-DJGIT>t 9N7"L5\0]" TTL tS Blk 012·5 SN HLS I 93h<
.1uoS 1&20-IT50 It. DIG IUL TTL 28480 1820-1759

A1UQo 1!lb-0040 2 le bS61N OQ-81T AA~ TTL 50]64 05b\N
AluaT 1~2~-1150 le, DIGITAL TTL 204eO 1820-1759
>3u08 !~lb-0040 IC bSbl~ bO-BlT ~4M TTL SO]6. bSblN
A!UGlO 1820-1200 le-DlGII'L S07.lS2IN TIL LS TQl 1 NOD ~ll95 SN7·lS27N
11U50 1&20-120) le-l)lGIT'L S~70LS08N TTL LS QU>o 2 ANO 012.5 S'il4LSO!N

·3051 1520-11"" IC-OI GI III sN70LS02/. ilL U QU<O l NOR O1lO~ S"70LS02~

n"S2 1&20-1109 !C-OIGI"L 5N7.L900k TTL lS ~~x 1 012.5 SN7"LSOO"
>]US] 182~-I2TQ 2 IC-OIGTr'l se7DLSI'ON rTL lS Of CO 012.5 SI'7lIL$100N
>lU\Q 1&20-1202 le-IlIGI I'L SN70LSION TIL La IQL ] N,"I) 01205 SN7.LSlO"
·,u~s 1820-11·' It-DIGII'L S"TalSOOk TTL LS ~u.O 2 ~'~O 012.5 SNHLSOON

')U50 la20-IIOq IC-OIGI TAL S~"LSO"N III LS ~EY I Oil'S SNT·lSOON
4JU~7 \ S20-11 07 le-OIGI,.L 5N1QLSDON ITL LS GU'O 2 N'NO 012.5 SN7·LSOON
'!VSe l&lO-1279 lC-Ol GIHl sel.L$l'C", ITL L5 OEeO 0\295 SNHLS\'ON
A)U;' 1&20-11"" le-Ol GP'L S~'.LS02N ITL lS OU>O 2 NON 01205 SN HL S02N
A]UbO IS20-11"" IC-OIGIT'l 'NTOL802N TTl LS OU.~ l NOP 012·5 SN70LS01N

l]Ub\ lA.20-110, JC~OlG"'L $N7oLSOON lIL L$ Ol'~ 2 hlU~O Ol20S SN7"lSOON
I]U02 1A.20-1107 1C-01~1 T<L SNHL500N ilL LS oc>o 2 N>NO 012'5 SN7QLSOON
~lUb] la20-1.~6 le-OIGII'L SNHLS27N TTL LS I"L 1 NOq 012'S SNT"LS2T~
6.]U61.1 lS20-1206 IC-DIGII'l S·,'OLS2TN ilL LS lPL ] NO. 012.; $NT_lSi!7N
!lU.5 1820-1112 IC-DIGIT'L S"'7lJ L S 71.1N Tll LS DUAL 01295 SNHLSHN

A]Ubb 1820-11 05 I C-OIGI Ul 5'''OL517SN Tn L$ OU'O 012'5 SNT"LSI7SN
OU67 I S20-1112 H-OIGI I'L $",OL97"N TTL lS OU'L 012.5 SNToLSTON
.]Ub8 1820-11 •• le.OTGIHL SN70LS02N TIL LS OUlo 2 NOR 0llQ5 SN70LSOCN
>lUbO 1810-11" Ie-OIGI I'L SN7"LS01N TTL LS ~vAD 2 NOR 012'5 SNT"LS02N
HUlO 1820-ll·7 !C-OIGI r'L SN'OLSOON TTL lS OU'O 2 N4~D 01205 SN70LSOON

&lUll IB20-1211 !C-OI GP'L Sfl7DL 586N lfl l$ OUlO 2 01205 SNI"LSebN

See IntroductIon to this seclion for ordelln\( Information
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

Reference HP Part
Qty Description Mfr Mfr Part NumberDesignation Number Code

l] ~ I SCElLANEOlJS

1480-0110 I> [(lRACTOR PI"'I/IO" 01' 7]Q51 GP?"OoJ(?50-1 ~

SOOO-QQ"l 0 PIN,P,C, ~OUQ ExTRAC10R noso SOOO-QO"l
50ijO-l ~oO 7 ExTRACTOR, p.c. 28oao SOOO-IOOO
SOijO-~S"l S ExTR'CTOP, p.Co BOUO n.so 50"0-H"1

'" OS356-00004 I ~E.O"' CONTROL ASSEMBl" 26"SO oS3sa-ecoo"

AQCl 0180-\101 C.PAC I IOO-FxO b.BU~'-ZO' bVOC ,. S028" ISOObB5XOOObAZ
AQC~ 0160-0106 I c,o'C I lop-no ~OU'.-201 bVOC ,. s02e. 1500b06tOO0682
..C] 01 "O-02H C.PH I IOP-FXO sOOP' '-Il J"O~VOC MIC_ 72110 OM\5FSOlfO!00'V1C
'QCij 011l0-387" C'PH I 10R-no • 0 IU~ .-201 10O'~VOC CfR 28"80 0100-)870
.. cs OlbO-]SH CAPA[ I rOR-'XO .01 U' .-20l IOO"VOC CEO 280S0 0100-387Q

A4C6 OleO-l7G1 CHAC I IOR-~XO b.8U~.-2~1 bVQC lA SH8" 150001151000042
A4C7 0IbO-1S7" c,p'ClrllR-FXO .0 I U' .-201 I OO~VDC CER 28"SO 0100-l87Q
A4Cll 0160-18H C.A~.4CI'O~.. P')(D .O\UF" ...20t 100.YOC CE~ 28<>80 ~ 160-3614
A4C9 0180-170 I CAPA( lTo~-no b.8U"-ZOI oVOC ,. SoZS" 1500085.~00b'Z
A4CIO OloO-lS7Q CAPH I IOR-F'~ .0IU•• -201 10O.VOC CE<l 2S'80 0100-187Q

A4{:11 0100-187Q CAo" I rOR-FXO .~''JF" ·-201 IOOAVOC 'E~ n. Bo 0100-18H
MC12 01 bO-187Q C'''C I rO~-.IO .': I'LJf= .-ZOI 100.VDC CE~ 28"80 OJ b?-3B7"
MC1] 0100-1879 CAPH I fO~-FXO • OI~IF .-201 100.VOC CEQ 28480 0160-1870
A4CI. o I bO~3B7Q C'o" I IO~.FxD .01 u' .-201 10~,VOC CEQ 2S0BO 01bG-361Q
A4C15 o100-lerq CAOH I r09-FIO .01 U' .-201 100"YOC CER 281160 0100-)87"

AACI6 0100-187 Q CAO'e I rOG-FXO ,OIU~ .-201 100'·VOC CE~ 28<130 0100-361"
MeP 01bO-167Q C'P. CIlllP _F XD .01U. .-ZOI 100'.YOC CER 28"80 0\OO-J~7Q

MCI8 01bO-1B1G CA 0" I ro~-FXO .01 U' ·-20X 100'dVOC CEG 26"Bn 0IbO-]81G
AAC\9 0\ bO-18H '''HIIOP->XD • 01 U' .-ZOl lOO',VDC (ER 2811S0 0100-1819
AAC20 0\ bO-187O ''''C I IO~-FxD .OIUF .·2Dl 100·' VDC cER 28080 OloO-381G

A4C21 01bO-le7O C'OH I IOR-no ,OIU' ·-ZOI 1~o·noc [ER 28480 0100-]870
A4C12 0160-t701 CAPAC I ro~-no b,~U't-201 bVDC 1. 502SQ I SOO085tOOOH2
A4C.Z3 O100-lB7Q "PH I TM-no .01 U' .-2<,X 100.vDC CEQ ~6«60 DlbO-la74
A4C24 0160-1701 nOIC I rOR.no b, ellP. -20 1 • VDC " 5OZ8Q 15000'lS<O~Ob'2

UtRl 1901-nS35 OIOOE-SClolOllKY 28060 1'01-?S3S
UCR2 1QO I-051S o I OO~ - 9C><OT'" 26"80 1001-0S1~

AaCR] I qOI-OHS OIOOE-SC><Oll." Z8"80 I qO 1-0515
""CR" 1901-05H OIOOE-SC"OTHY 280~O 1001-0S15
HC~5 1"01-0535 o I ODE -SC><OTT. Y 28~80 1001-05)5

.ilCR6 IQO\-051S OIOOf-SCH01T.V 26"SO \QOI-053S

A"OI IS51-003Q ij H<'NSlsro~ Pf'~ SI 00.11~1'~ Fh~SOI'~l 28480 I eSl-003b
AlI02 1853-0016 rp~NSISIO~ PNP 51 PD~HOv" FT·2SDI'KZ 28060 1853-0030
uln 18SQ-0~15 > TR<NSlsrOR NO~ SI PO:35 0"'. ~ 1.10 01'1'1 0.1 Ll SPS ]011
AQO" 1650-00n ~ "<NSlsrO~ NON SI 00=200'" "TobO~I'~Z 26.80 lBS<>-OOQZ
HQS 18S··00QZ TR <~'Sl STO R NP~ SI PD=200". fT=.OflMkZ 26"aO 18S~-0002

U~I 07':P-027~ 0 RESISTOR J .21" l\ ,12S' f TC'O •• IO~ 20S"0 CO-1/6-10-IZI]-;
HR2 0757-0250 RESISTO. 1< 1% .125. F IC=O+-IOO 2·5ijo C.-,/8-10-100\-'
URl 0757 -0027 0 :ESIS10R I.S' 11 ,125" • fe'O"IOO 205ijo CO-1/6-TO-1501-,
HR' 07S7-02H I RESiSTOR 1.lb< 11 .125. f re '0'-1 00 2.Sijo CO-\/8-T 0-]1 01-"
URS 0757-00Z7 RESIS IOR 1.5K It .125•• TC=O'-IOO Z.S>O '.·I/~-10-ISO\-'

U~6 07S7-0274 RESISTOR 1.21" It .125'" • lC -O.-l 00 205." CO-\/8_10-(21)-'
HR7 0751-0280 RESl STOR IK I I .125" f rc=o+-IOO 2.5ij8 C"-1/8-10-IOOI-;
lOA6 0757-0278 I RESISIOR 1.78K 11 .125~ F TC'~'-IOO 2"5ijb CO-1/8-10-1781-;
UP" 07S7-0263 8 ·'ESiSIOR 2K 1I .125" F 7(=0 .. ·100 Z"Sijo '0-1/8-TO-2001-'
UR10 0757-0283 RESlsrOR 2< IJ .125" F rc=o.-\OO 205'. C4-1/6-10-2001-F

URll o7S7-~2eJ "ESISIDR 2< 1x .12S" • fC=O'-IOO 2.5"8 CO-1/8-10-2001-·
URl2 0757-018J RESISfOR 2< 11 .12SW F 1C=0+-100 245/10 ClI-1/8-T 0-200 I-F
URl] 0757-0280 9ESISIOP IK 1J ,I <Sw , TC·Ot-lOO 205/10 CO-I/S-IO-10~I_F

U~l. 01S 1-030" I RESISTO~ 51.1 It .I~S•• TC=O'-IOO Z"5ijll CO-1/8-IG·51QJ-F
••!llS 01S7 -0"2 ] ~ESISIOR 10K 1! .125w • IC=O'-IG~ Z«5.0 C"-I/S-l0-1002-'

AGRI6 0751-0""2 RESIS IOR 10K I I .12S~ • rCoO.-100 ?"S"o CO-IIS-t 0-1 OOZ-.
HR17 0751 -02 e 0 "[S1510. IK I J l)lS~ ~ T(=O.-IOO 2.5"0 CO-l/6-10-100I-'
AGAle 0751-0280 R£SI STO. IK 1J .125,. • TC=Ot-IOO ~.500 CO-\JS-10-I~01-,

UAl" 0757-02 e.o RESIS10R I" Il .12SW F Tt-O.-IOO 20S48 CO-I/8-TO-100I-'
"R20 0151-0280 ~ESISTOA I" I J .12S" f letO'-IOO 2'5"8 CO-I/S-TO-I001-'

UTI'I 03~0-012" 'ERMIN'L~SfUO SGl-PI~ PRfS9-MTG ~a"ao O]bO-OI~"
UTPZ 01bO-012. rERMINH-STUD SGL-PI~ PRESS- M1G 2sos0 0]80-0120
.OTP3 0300-012ij TERMIN>L-sIUO SGl-PI~ PP£S9-Mrc 26080 O~~0-0120
AQTOQ 0360-012. TERMI~'L-SIUO SGl-Pl~ OAESS-~lC <aoso 0300-0120
.. TPS 03bO-012• rE"MIN'L-STUo sel-PIN p~~ss-~rG 28"80 OJ.0-012"

UTP8 0360 -0 12" nOMINAL -SIUO SGL-PI~ P.ES9-·TG 28·60 03bO-012"
HTP7 0300-012" rE~MIN'L-STUO seL-PIN P.ES9-~rG 28080 OJ60-012"
4"lpe 03bO-012" rE~MIN<L-STUO Bel-PIN PRBS-Mf~ laOBO OJb~-012"
4Q1PQ 0300-012> H~MIN'L-STUD ~~l-Plfl.l PRESS_MT~ 26080 OJbO-012.
4QTPlO 03bO-012> fERMIN'L-sruo 5H-PIN PQES9-~TG U060 0]bO-012.

See introdllction to this seellon for ocdt'ring information
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Model 535BA
Replaceable Parts

Reference
Designation

HP Part
Number

Table 6-7. Replaceable Parts (Continued)

Description Mfr
Code Mfr Part Number

Ju T'I I
UT-12
UTPll
"4TP1~

~aPlS

4&'U1
>oU2
"U!
, /nUl

'·US

LUUb

'OU1
LQtJe

nu"
:..tl1I10

'.UI I
aUI?
"UI3
~·U\ ~

'.UIS

OlbO-OI~O

01bO-012'
Olc>O·Olla
olbo-O 1<"
0100-012.

lHO-1U25
1820-1251
1820-\107
1820-l! 01
1520-1100

lA2n-llll
l~lO-luH

1820-11 '0
18Z0-1202
1820-0b·l

lBZO-120b
'lrnl-0683
1820-1107
IOZO-14"0
18Z0-1" ••

I
2

TfqMT~'L-$'UO SGl-PJ~ P~fSS-~10

TER~I~'l-STUO SOL-oIN PReSS-~IO

r£R~IN.l-SIUO SGL-PJ~ PRESS-~IG

'£PMINkl·8TU~ SGl-OIN PRESs-wrG
rERMIN'l-STUO SGL-PT~ PR£SS-wTG

le-OIGiTAl 8N7bL$lllN ITL lS ou.o 2 N'NO
IC-OIGIlal S~70LS100N lTL LS OEeo
le-DIGITAL 8Nl'L800~ TTL LS QUAO 2 HAND
IC-OIGIT<l SN'OLSOON 'TL L$ QU.D 2 ~'NO

le-OIGll'l SN7"LSOUN TTl lS ~E~ ,

IC-OIGIT<l SN70LS1"N rTL lS OUAL
IC-010TT'L S~J'LSlll.N Tll LS R-S
IC-DIGI1Al SN70LSOlN ITL LS OUAO Z NOR
IC-OIGTT'l SN10LS10N ,rL LS TPL l ~.~o

IC·~IGT1'l SN10S74" I'l $ OUAl

/C-DTGIT'l S~14LS21N ITl lS TPL J ~Oq

le·DlGITAl SN7~N TTlLS >1EX I
IC-OTOI"L S~70LSOON TTl lS ~U'O 2 NlNO
lC-OI.TI'L SN70LS27.N III lS QUOO
[C-~lGITOL aN70LSl.eN I'L L$ OU'~ 2

28480
za060
28480
28.eo
28480

01205
01205
01295
012~S

01205

01205
o12QS
0lH5
01245
01205

0120S
0120S
0120S
01205
01205

o IbO-012.
Olbo-O 12"
OJoO-OlH
0300-0\2­
OHO-012.

8N7UStl2N
S~7"lS\ObN
S~1'L800N

SN1OLSOON
SNHLSOON

SN7RlSHN
SN7GlSI O~N
SN7aL50lN
9N7.t:1LSIOl\l
SN7US74N

SN7UlS2YN
SN14S04N
SNHLSOON
SN1Ol52YOII/
SN7 G lS2.8N

UUH
lOUI7
, U1B
t.UIO
LG:U20

<oU21
..un
··un
~alJ2C1

ooU2S

1820-0570
1820-\I·S
I"H- \ •••
1820-0570
I.ZO-l·'·

1820-' •••
lA20-12S •
1820-1'b P
,"10-)."
H2?-12S-

2

le-OTOT"L D~'S51~ I'l OUAO
TC -OIGIT 'L SNTuLSllS' rH LS
/e.OlGITol SN10LS20~~ TTL lS
IC.OIGITAl OMaSSI" rTL lUtO
IC-OIG1"l S~7~10JN TTl OU'l

IC-Ol~IT4L SN'.LS2.8" TTl lS
IC-OIGIT'L D~800SN Tfl Mf) I
!C-01G1"L S~7.JO)_ TTL nU'L
IC-OIC1T'L SN7.l820~N 'TL L$
lC'D1CIT~L OP800SN TTl ,,£x 1

0- TT.f
QU'O
QUAD 2

O-Tl·f
BI~

QUAD 2
VON-INV

~IN

OUAD 1
NON-INV

2701U
01Z95
O\29S
2701 u
01295

0120S
2101"
0129S
01295
270 lU

D~8SS1N

SN70LSl BN
SN70L820eN
0"8551N
5N10103N

SNHL S20eN
0"8005N
5N70101111
S'170LS208111
0"8095'"

.OU2b

..L17
HU28
, 1J2·
"'(130

A.Ull
"u32
.uun
A4U3l

A4UJ5
MUJB
AAUJ7
A4U38
,0UH
.tallUO

\820-1Ull"
182 0 -I·UU
1820-1\0.
1820-1000
1820-\0..

leZO-12-S
lUO-12··
18Z0-12"
1fl2(}-120B

\ln~1244

182~1195

Ill20-0087
1810-\201
1820-11""
Ia20-11'.

I
~

re.DIGT1.L SN1.~0)N 'TL ~U'l BIN
IC-Dl~ll_L S~7.lSlQSM TTL lS QUAO 2
IC-OI~rr'L S"'70LS~~N TTL LS ~E~ 1
IC-OIGITAl 3N1oJO]H TTl CUOL nlN
le-D'~II'l S"7'LS206~ TrL LS OU'O 2

IC-OTGllAl S~10LSI5SN lTL lS Ouol 2
IC-OI~Irtl SN7oLS1S3N TTl LS 0
IC-OIGT.Ol S~7'LS1S1N TTL LS °
le-DIGITAL SN74lS31~ TIl LS QUAD 2 UH

IC-DIGITAL SN14LSI5JN TIt LS 4
IC-DIGITAl SN74LS17SN TTL LS QUAD
'C-DIGITAL 9Juep(; TIL L B
It-DIGITAL SN74LSOBN TIl l.S OUAD 2 AND
IC-01CI"L S~7.LSOl~ Tfl LS QUAD Z NQ~

lC-01GITOL SN7.l~OU~ TTL lS w€t I

01205
Gl2DS
0120S
01295
01295

Gl205
OIZOS
0129S
01295

01295
01295
01195
01295
0120S
OllOS

SN10301N
SII1OLS2Q8N
SN7aLSO·"
SNHH1N
SN70LS298N

SNHlS1SS,~

8N70L8\53N
SN10LSIS1N
SN14LS32N

SN74LSI63N
SN14LS175N
93l18PC
SN14l.S08N
SN7·L802N
SNYOLSO""

~lJU4l1

HUOl
,oU"1
(tilJloIll

,a.l'LlS

'S

l~lQ.1 "l~

IR20-"l5
1820-\207
1820-\ 015
H20-1ulS

l"ilO-OII.
5~ O~-OO"!

Sr..:.I"l-lll,ba
SOPO-b80}

OS.l58-bOOOS

IC-OIGIT'L SN7olS10QN Tll LS
lC-DIGIT'L g~7.lSI00V 'Il LS
lC-OIGI Hl 5"70LS10_ HL LS .,
lC-01GI"L IN70L810"" ITl LS
IC-DTGITAL 5._Hl8169' ITL LS

H "ISCfLLA'fOUS

ETTRAelOq PTV'l/lb' 01'
P1NIP.C. ijQ.oo ETTG'C'Oq
EX'GH Too,OPO
ExrR.CToq. o.C. ~OARO

$YSTEH eD"TROL 'SSEH~Lv

BI~

BIN
"""'lI')

81~

BIN

01205
0120S
OI20S
0129S
01205

71QS1
28480
28480
28'81

SNlOlS 169N
SNlOlS loON
SN7·lSlON
8N10LSlbON
SN70lS1bOIl/

GP2"·~bH2S0·12

5000·000]
SOOO-IObO
SooO-0803

05158-00005

ASCI
'SC2
'sel
'se.
·ses

OSC~

'SO
ose8
AseO
oselo

'SCll
'5C12
osell

lSCR I
'Se.l
'SCRl
<SC ••
OSCRs

0100-187'
0121-1701
~lil~-1701

C· I "~-'Zl'
0100-1810

OIOO-OB'
OlbO-3a70
0100-)81°
01bO-18To
0180-1101

0160-2308
0100-la70
01;,0-le70

1901-00'0
'001-00"0
1001-OS15
1001-OSH
.901-0SH

e,p'C1TOR-~TD .O'U~ .-20 .. 100~VDC CEo
e'PACITOG-f~O b.~IJ~.-20t ovoe TA
CAP'CITO·-FXO 6.8U'.·201 bVDC T'
c.o_eITOQ-,xO SOOP•• -11 JO"~VOC ~IC'

CAoACll0A-'I~ .01U~ .-201 100~VOC CEo

C'.ACIIOR_FIO sono. '-Il ~O~~VOc ~IC'

C'.'CTTOP·'''O .OlUf .-201 100.VOC CEP
,A.'CTToo-.ro .01Uf .-20t loo«VDC CfP
CAPACI10Q-fro .0IU' '-20t IOO'VDC efa
CA-.CI'Oo-,xo o.eu•• ·zo\ O~OC T'

C'PACITD.-'T~ loo' .-St 100"C( HIC'
e4P'CITOR·"O .0IU' .-ZOI I,~,voe Cf.
eA"ACITOo-FxD .OIU' .-201 lC~~vDC efR

DIOOf-5.ITe~I~G 3~~ 5G~' 2NS OO-lS
OI00f-S.1Te~ING 30V 50~' 2NS 00-35
~IOOE-SC~OTf·Y

DIOOE-SC~OTT<Y

OIOOE-SC~OTnv

28480
Sb280
56280
12130
28080

12110
2U80
16080
Z8480
Sb289

28480
2eoaO
260aO

280~0

28.80
28'80
ZMeo
2e080

0100-1&70
150068S'0000A2
1500b85Y000612
0~lSF50IF0100~VIC

0IbO-3&79

O~IS·SOIF01oO~V\C

0\00-3870
0\ 60-1870
0lbO·la7Q
1500085XOOo.. 2

01110-2]08
0160-le10
0160-1870

1001-0000
1001-0000
1001-0515
1001-OS35
1001-0515
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Pans

Reference
Designation

A5Ql
A502
4SQ~

AsQ·

ASRI
4sR2
ASRl
HU
HRS

HRb
45·7
'S1l8
HRQ
45R10

ASll.1I
.Sll12
'SR 11
'591.
ASlll S

ASA\6

ASIP\
ASTP2
AsTPl
45fpa
45.05

ASTP6
45TP7
ASI08

ASUb
45U7
4SU8
'5UQ
ASutO

ASU1I
.SUI2
ASUIl
ASUI·
ASIlIS

A5UlO
4SUl7
ASUIS
45UIQ
ASU20

ASU21
A5U22
Hull

A6

lOCI
46e2
AbO
A6CO
IOCS

A6to
AH'
A6C8
A6CO
uelo

HP Part
Number

1001-OSl5

0100-\168

\850-0071
1850'0215
I~S·-OOu

1850-0215

0757-0016
07S7-0!lb
.'57-Do05
0757-0281
0157-0U2

0157-028)
0757-100.
0098-0082
0098.]0]7
0751-0016

075'-0016
0757-\090
0.51-0°16
015100280
0157-0016

0]00-012.
OloO-012.
0100-012a
0360-012.
OlQO-012.

OHO-012"
0300-012"
0160'0120

1820-1200
1820-llil
1820-11 ""
1820-11··
1820-1211

1820-1112
1820-1100
1820-1277
1820-1112
1820-1206

1820-1202
1820-1112
1820'1199
1820-11"
1820-1277

IS20-119b
1620-1211
1620-\177
1820-11°0
1820-1129

1620-1277
1820- 11 06
\ 820-1277

lUO-OI16
5000-000]
5000-1060
5000-b6'Sl

OS158-M006

0160-1879
o 160-Je79
0160-3579
o IM-3870
0180-1701

01SO-1701
0160-3619
0160-387·
0100-0198
0\60-3670

Oty

5

I
6

2
2
I

5

Description

COIL I ~.Or NO~-~OL~E~ At C~O~EI ,7~U~

IRANSISIOR NPN SI PO=lOO~w rT_10oM~l

TR'NSISrOR NPN 51 PO.]SOMW Fr='OOM~1

T~'NSlsrOA NPN SI P~=200M~ 'T-150M~l

TRANSIlIOA NPN 51 PO=]SOMW fr=lOOMWl

~ESISIOA 511 I1 ,12S~ • TC-O,-loO
0ESISIOA a2.l I1 .12SW F T(=O.-IOO
RESISrOR 100~ 11 .125~ • rC=O'-IOO
RESISTOA 2K lJ .125~ , T'-O,-IOO
RESISrOR 10. 11 ,125~ F rc=o'-IOO

RESiSTOR 2. 11 ,llSW , TC'O.-IOO
.ESlsr~R 1.41. It ,125~ F fC=O+-IOO
.ESlsro•• ~. It .IZsW F rC'o'-IOO
"ESlaTOR III IJ ,I25w , TC-O.-IOO
RESiSTOR Sll It .12SW F TC-O.-tOO

"ESISTOA 511 I~ ,J2SW • Te=O.-IOO
RESISTO. 1,47K I1 .12S~ • TC-O.-IOO
RESISTOR SIt 11 ,12S~ F IC=O'-IOO
PEBISTOR 10 11 ,I25w F '(.0,-100
oeSlSTOR 511 ,~ ,1~5W , IC-O'-IOO

A(SlsTOR l,b2K I1 .125~ • TC-O'-IOO

TE.~INAl-SIUO SGl-PIN 0.ES9-MTC
TEO~INAl-sruo SGL-PJN PAESS-~IG

TERMINAL-SIUO SGL-PjN 0A[SS-MTG
TERMIN'L-sTUo 3Gl-PIN POt3S-~IC

T[OMIN'l-sruo SGL-pIN ORESS-~TG

TERMINH -STI)O SGL-PIN PRESS-'HG
IlR~IN'l-SIU~ SGL-PI~ PofSS-~TG

'EQMIN'l-STUD SGL-PIN OO[SS_~TG

rC-OIGIT'l 8N'-L327" III l5 TOl 1 ~OQ
IC-OIGII'l SNJ"LsonN Trl lS ~U'O 2 N"O
le-OIGIT'L S~7"LS02N ITL LS QU'D 2 NOO
le.OIGlr'l SN1"lSO~N .TL LS ~EY I
IC-OTGI1'l SN1.lSIOZN rTL LS OEeO

IC-OIClr'L S"'0LS1~N TTL LS OU'l
le-CIGIIAl SN7"LS02N III LS 4U'0 2 NOR
IC·OIGITAL sN1"l51.2N TTl LS OEeo
IC-DIGIIAL SN70l37~N ITL LS DU'l
le-OlGIT'L 8Nl.lS21N ITL lS TPL 1 NOR

IC -0 I GI TAL SNTO lS I ON TT l L5 IPL } ''''10
IC-OIGIT'l S"1 0 LS10" ITl LS OUAL
le-OIGITAl SN1.LSO"" IfL LS ~E1 I
le-DIGITAL S~7.lS02N IrL LS QUAO 2 NOQ
le-OIGITAl $N,4LS1Q2N TTL lS oreo

IC-OIGIT4l SN10lS17.N 'TL lS ~tx

IC-OIGIT'l SN'<l986. TTL LS ~U'O 2
le-OIGITAL SN'.LSI'2N TTl LS OEcO
IC-OIGIIAl SNY'lSI10. ITL LS ~EX

IC-OIGI1Al SN14lS2S0N TTl lS CO~

Ie'OIGII'L 3N7 0LSIQ2N ITL LS OlCO
IC-OIOIIAl S.,0LSI7 •• T1l L8 ~EX

'C-OIGlr'l 8N14l81.2" TTl LS OEeo

AS "·1 "ELUNEOUS

EXT~.eTOO PIN'I/lo· DIA
PINIO,C. SDAPO [XIQ,eTOQ
ExTOl( 100 'CUO
[1'Q.eroo, O.ANGE

CAPAClrOR-"xo ,OIU. ,-201 10~hVOC CtR
CApAeITOR-'XO ,OIU' .-201 IOo~VOC CER
e,p'ClrO~-'XD ,OIU•• -201 10U"voe CEO
CAoACJIOQ-rxO ,OIU' .-20J 10uo.OC eEA
(APACIIOO-,XO 0.BUF'-201 6VOC r.

C40ACITO~-'~~ ~,aUf,-201 ~~DC I'
CAOACITOO-'IO ,DIU' .-20X loo~.oe CE~

e4p'CITOO-'ID ,OIU' ,-20X loo~.oe CER
C'PACITO~-'~O 200P' ,-51 lOowVOe ~lC'

eApACI'OO-'~D ,OIU' ,-20J 100~VOC CER

Mfr
Code

0211 "

2Sa80
OUll
28"80
04'13

2"5.6
2.5.0
2<506
l.506
2·5"6

20506
2"5>6
2"506
la'.o
2'546

2a,.0
?U546
2.~40

2~S06

24546

28a80
28"80
28"80
28480
28080

28080
28480
l6"60

01205
012.5
01295
Ol2QS
01l.5

0120S
01205
0120S
OIHS
0120S

012Q5
012QS
0129S
OllQS
01295

01295
0129~

01295
012.5
01205

H9S7
28480
28080
2b480

28a80

28080
28460
2S0S0
28080
562eq

50289
28"80
2S480
nllb
2a4S0

Mfr Part Number

V.lOO-lO/"S

185. -0071
SPS )011
1~S.-009"

SPS )bll

C··1/8-IO-SIIQ-'
C"-1/8-10·02Q1-'
C.-I/S-TO-l001-f
C·-I/S-TO-2001-f
CO-1/8-TO-1002-'

C4-1/8-TO-2001-f
CO-1/8-rO-1471-'
'O-l/e-To·obOO-;
CO-1/8-IO-lll.-'
C~-1/8·1O-511q-f

C"-1/6-TO-SII~-'
CO_l/e_TO_1071_f
CO-1/8-TO-5110-'
C4-1/8-TO-1001-'
CO-l/e-10-51IR-F

Co-I/S-TO-lb21-F

OHO-OI2.
~lbO-012~

OlbO-0124
0160-012.
OlbO-OI2.

OlbO~O124
OlOO -0 124
OlbO-Oll4

S"TOlS21~

SN)"LSooN
S"7"L SOl.-.
SN14LSO."
SNHUIlQ2N

S~7 'L'TaN
S~74LS02"

SN74LSI02N
SN1aLS74~

SN7al927N

SN7 "lSI ON
S"7"l5)01l
SN,"lS04N
51170l50lN
SN70lSI'2N

SN10LS I'"
SN7·lSeb~

SII70LS I 0211
5N7"L51 ....
SN70lS250N

SN7UlS,Q2N
SN,"LSJ 7."
SN,"lSl02N

GP2"-06112S~-12
5000-qO~1

5000-14b4
5040-08S2

05358-6000b

0160-3870
0100-lS1O
OI60-187Q
0160-lB"
IS006S5tOD06A2

150066SXOOOt'2
0100-H1Q
0160-3319
OMISt20IJ0100W~ICq

0160-3870

See Introduction re lhis <eCtiOll for orderinll" information
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Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Reference
Designation

46'1 I
HCI?
'bcrl
<0'1"
'6CI~

lb~l 0
'6C 11
'bC I &

"Cl"
o.C?O

>bC~1

lbC~?

HCP]
.6f;l.cl:ta
>oC ....

4.bL..l

<Qo}l

'.02
H.Ol
'60u
'01>5

• .,06
4f.07
'608
'601"
>b010

.1~iH

"~2

HR]
.b.bPu
,OP~

o.P"
.... 7
'.~8

'6P"
'oP 10

'6P 11
06"12
HPIl
'blllu
.001;

O~~I.

.oPI7
HPIB
4,I) AIQ
'6P,0

.0.. 21
,bPU
HP21
Ab~2o

"P2S

'oP26
JOP27
<bR2S
0.,P20
'6~10

~6'Ol

,.,lPZ
0.1°1
461~(l

HIPS

'oUI
ObU2
>bul
.(oU"
'oU5

HP Part
Number

01.(·-1&1 ..
H·':-1870
01oO-18H
o 18?-'1I16
o\e~-l1~1

O\e·~6)879

Olu~'-HH

<l'a:,-]I9'7~

OI.,j-JeH
016G-Je79

1001-0535
1..01-051;
tOOI-OOUO
1001-00uO
1001-0535

1001-00uO
IOOI-OOUO

0100-1188

165U-0215
laS4-000.
185.-0215
I e5<>-0215
18;1·~OI5

).'15 0 -0215
1851-0015
165·-0<\5
185'-02\5
1851-0015

~757-0·21

015 r-0027
0757-0UI.
0757-0uOl
07S7-~UOI

0157- i2&O
ou 0 8-00R2
0751-0410
o.oA-lo'b
075T-DUlo

0098-008d
000e-006"
~75'-OijOS

0157 -n260
0~06-1150

00q'-JI5J
0757-0270
0.,ge-ldOO
0757-0u20
0006-3000

0751-0"1.
0157-0000
~751-027'

DoOg-31~3

0151-0 0 21

0157-0260
0098-5180
Oboe-5lao
00 0 8-5180
OOOR-S\-o

01S1-02~0

0?51-~281

0751-0181

0360-0114
0300-0120
OluO-~I20

OhO-O 12.
030~-0120

1~2C'-12\ I
1820-11 0•
1820-1 112
1820-1112
1620-11 00

Qty

I
2

Description

C'.'CIT~q-f~D ,OIUf .-20t 100~VOC CE~

"P_CITG~·FrD ,OIUf .-20k 100~vOC CEP
'O'ACITco.FXO ,OIUf .-20k 100,VDC cER
C~"CIICq·F~D .,BUf'.IOX 3SVOC 1_
CAPACITOQ-'XO 0.8U,,-201 ovat '0

CAPACITCO-FXD .~lUf .·20! 10c'v~C eER
c.p"lr~R-FxD ,Olur ••20X 100,VDC CE"
c,poClrCA-FrO ,OIU' .-201 IOO-VDC CEll
c~poClra.-'XD .0IU' .-201 100.vOC 'ER
CA'ACIIOR-fiD ,OIU' .-20X 100hVOC CER

OIOOE-SC~OlU'

DIDDE-SC"Oll"'
~IOOf·S.11CHINC 10V SO~' 2~S OO-}S
~IOOE-S~ITC~IN' 10V SO~J 2NS 00-15
(';IOD£-SC~O".'

OIOOE-S~IICHING 10V SO~o 2N5 00-)5
DIDO£-S.IIC~ING lOV soy, 2NS 00-15

Calli '10, NON-~OlD£D R, CMO(£, ,75UM

TR'NSISIO~ NON SI PDP150~~ Fr'30n~Hl

'~'~SISIO~ ~PN SI PO:200~W ,r'150M~1

Tll'NSlsrOR N'N SI PO_150MW fr'JOOM~2
TR6NS{STOR NP~ SI PO:}50MW 'f~300M~2

I.'NSISI~R PNP SI PO:200MW Ff_SOOM~1

TR'NSISTOR ~PN SI PD=]5~MW ,r=lOO~Ml

IQ6NSlSTOR PN' SI pn.200~~ ,r=500M~1

IRONSISTOR NPN 31 PD_J50 Mw ,I=300MM2
IR'~SISTOR NP~ SI PO=]50MW FT=300M~1

T~O~SISTO~ PNP SI o00200Mw FT=500NM2

0ESISTOR 1,5~ IX ,125' r IC=O.-IOO
p(Slsro~ I,~M IX .1~5~ • TC=O··IOO
Q£SlsrOQ 511 I1 ,\,S~ F 1'=0.-100
RESlsrOR 121 I' .125~ F T,:O.-)OO
RESISTOR 100 I' ,12S~ • le-O'-IOO

R£Slsr~Q I" IX .125~ F TC~O.-IOO

0ESIS1DO .60 IX .125- • TC=O'-IOO
>.SISIOP 681 I' ,12S~ • "=0.·100
RESISTOP J81 11 ,125. F TC=O.-IOO
qfSISIOO 511 IT ,12SW • T'=O.-IOO

0E5ISIOR 2,I5W IX .IZS~ F IC_O._IOO
oESlsrOR 2,l5W IX ,125. F IC:O.-IOO
RESISTOR lOO" IX ,I25W F 1'-0'-100
oESISTOP l~ I' .12S~ • TC-O.-IOO
RESISTOO •• 220 IX ,12SK F 'coO._IOO

0ESISIOO 3.61" IX .125h r TC-O--IOO
PESISTOR ).21~ IX .12Sw f rC:O'-IOO
RESISIOR lOb IX .IZS~ F 1'=0.-100
RESISTOR 750 I1 .125~ , I(cO.-IOO
PESISTOO lal 11 ,115~ F IC-O.-lOO

0fS1STOP 511 I1 ,115~ f IC-O'-IOO
o£SISTO~ "0,. II ,I2SW F 1(=0.-100
RESISTOO 1.210 IX ,125~ , TC'O'-IOO
RESISTOP 3,&3. I1 .12S~ , r'~~'-IOO

oESISTO~ 825 IX .115w , le=O'-loO

0f~ISTO~ I~ It ,125< , fC~O'-IOO

q£SIsrO~ 2" 5X .125. CC TC;-lSOI.&S1
RESISTOO 2K 51 ,125* CC T('·3501.S57
~ESIsrO~ 2< 5t .12SW CC 1(=-1501.&57
PES1~TOO 2~ 5T .12S~ CC TC=-3S01.8S7

~ES1STOR l~ \l .125. F rC=O'-IOO
.ESISTO~ 2~ IX ,12S~ , It-~'·IOO

RE!ISIO~ 2' IX ,125. f T(-O.-IOD

lEqMI~'l-STUD SGL-PI~ PR£SS-~Iv

TEPM/N'l-SIUD SGL-~IN pqESS-~rc

TERMI~'L-STUD $&l-PIN P~fSS-MIG

T£PMl~'l-STUD SGL-PIM P~ESS-~IC

T£RMIN'L-STUO SGl-PIN P~ESS-MIO

IC-OI~TTOL S~7ULS8bN TTL LS OU>O 2
IC-OI&ITOL SN1'LS~'N rrL LS ~Et I
"-OIGIT<L SN7'LST'N rTL LS OUoL
IC-OIGIT<l S~T'lS7'N rTL lS OUAL
IC-OIGIT<L SM7aLS02N rTL lS QU.O 2 NO~

Mfr
Code

28u80
2U80
uoeo
502eQ
502ei

264eo
28080
26080
28080
28~80

28060
28080
28u80
28u80
28u80

02110

007IJ
28q6~

0·711
OU 11]
2BGeO

Oo'IJ
284ao
0.'\3
Od71!
284S0

2.5••
20500
2054.
205 uo
24546

2.5 uo
205 ••
2.SUb
?uSuo
20Soo

105~.

2u5••
24S~0

20500
2uSq•

24506
2u50•
2u50b
20500
24500

20500
24500
20500
205"0
20506

Z050.
01121
01121
OIIH
01121

2S4U
26.80
2a080
28080
280ao

<8u80

01205
01295
0129S
012.S
012 .. ;

Mfr Part Number

0IbO-)610
0100-]870
0100-18H
ISOOUSX.03582
15000851000.~2

OloO-lBT9
O. bO-1870
01.0-)819
oloO-JeT.
0100-1870

1901-0535
1901-0515
1901-0040
190 )-OOuO
1901-05]5

190\-0000
1001-000~

V.200·20,"e

SPS lOll
lasu-o~·o

Sos lOll
SPS 3611
1851-0015

5PS lOll
1853-0015
SPS lbll
SPS loll
16S3-~OI5

CO-l/8-TO-ISO)-'
CO-IIS-TO-1S01-F
C.-1/8-TO-SII R-'
CO-1/8-TO-12I o• f
CO-I/S-TO-\Ol"

CO-1I8-IO-I001·'
C.-1/8-rO-0.oo-,
C. -I n - f 0-0 81 R_,
C. _1/8_ r ~ _181R_F
C~-1/8-TO-SIIP.~

C" - J /8- TO -2151-'
CU-1/8-10-2151-'
0-1/8-10-1001-'
CU-I/8-TO-IOOI·'
C~-1/8-TO-0221-'

C~-1/6-TO-J8H-'
CO·1J8·TO-12lJ-~

C.-1/8-TO-1 90R.f
CU-1/8-10-751-'
CO-1/8-70-H3P-'

Cq-l/S-TO-51IP-F
C~ .1/8_TO_oo~o_,

CU-I/S-Ta-1213-,
C4'I/S-10-1831-'
C.-1/8-TO-82So-'

(U-1/8-TO-I001-F
e8?~25

882025
882025
882025

CO-l/S-TO-IO~I-F

'0-I/S-IO-2001-'
'0-1/8-10-2001-,

0360-012.
OlbO-Oll.
OlbO-012~

O300-012u
OlO0-OI2~

SN7dL8eoN
S~70LSOuN

SN70lSTuN
SNTOLS7uN
5N70lS02"
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Table 6-1. Replaceable Parrs (Continued)

Model 5358A
Replaceable Parts

Reference
Designation

16Ub
}6U1
...us
AbUo
.6UIO

HP Part
Number

1810-1197
alO-llll
\810-1197
1810-llU
18Z0-IZSl

Qty Description

IC-OIGII'L SN7uLSOON IrL Le ;~'O

le-DIGITAL SN7.LSa&H 7TL LS jUAO
IC-OIGl'4L 8N1.Leoo~ llL Le :JAO
IC-OIGII'L SN1ULS02N ITL LI :JAO
TC-OIGlltL SN7aLS10bN I'L LS

1 .'NO
1
2 NONo
1 N(\A
OECO

Mfr
Code

01295
011.5
012.5
OlZQ5
01105

Mfr Part Number

S~ 7OLSOON
SN70LS8bN
S"70LSOON
SN70LSOl~

S~lOLS19btJ

tbUII
HUll
4bUIl
tbUIO
tbUI5

1810-0b Ol
\S20-1106
18Z0-1199
\820-1160
1820-1195

le-OIGI'tL S~1"'7." 'IL e DutL
lC-OIGITlL SN70LS27N IlL LS TPL 1 NOO
IC-OIGIIAL !.70LSoaN IlL LS ~EY I
lC-OIGIUL ><DI
IC-OIGII'L SN14LSJ75N ITL LS OUAO

01295
01105
0\2.5
SOOBB
OIH~

S~HS"N

5"'HLSZ1N
SN7ULSOON
1'~500QP

S~70LSI7SN

IC-OIGITAL SN7ULS138N I'L Le 1
IC.OIGII'L eN7oLSI1SN I'L La ouon
IC-orGI"L SN7oLS7." IlL LS DUAL
le-DIGIT'L IN10L810Z" 'TL LS nECO
IC-OIGITtL SN7uLS\70N ITL LI HEx

le-DIGIIAL IN7uLSO,N TTL LS aUla < NOO
IC-olGIT&L SN1 4 LSI02N TIL LS DEeD
le-OlGIIOL S~7.LSI70" I'L LS ~rx

le-OIGIT'L SN70LSI01" TTL L8 alN
IC-OlOII'L eN'OLS1"N TIt LS DUAL

HUlb
AbUI1
IbUI8
JbUlo
JbU10

t6ul I
'bUll
'bUll
16U10
tbU1S

HUlb

ISlO-lllb
1810-1195
\820-1112
I&ZO-ll77
1810-1196

18Z0-IIO~

1820-1177
1810-119b
1820-1100
18Z0-llll

18Z0-1277

5000-9001
SO.O-Iobl<
SO.O-beOl

IC-DIGITAL S~laLSIQ2N TTL LS

H "UC(LLl"£OUS

PINIP.C. 80000 EXTRACTOO
EXUAeTOO, C.00
OUOCTO", P,C. SOtA!)

o£eD

0lz05
OIZOS
DUOS
01105
01295

01105
Ol2QS
01205
01295
OIZOS

01105

SN7H Sl18N
SN70LS 17$N
SN10LS"~

5N HLS I 92"
S~HLS110N

SNHLS02N
SN70L!I01N
S~l.L S 17.~
SN7uLS 10 3N
SN7ULS70N

S","LS I OlN

SOo~-oO.J
SouO~IOb.

SO"0-~60J

HCI
Hel
A1Cl
&1e·
Hes

HC6
&1e7
HC8

HeAl
HCRl
AnAl
HeRo
HeRS

0~)S8-bOOOl

0180-0018
OlbO-.oe.
0180-0bS1
0180-1 QOl
0\80'19.'

01&0-Ob51
0IbO.l0SS
0180-0028

1°01-0000
100Z-05S8
)002·055e
1001-0000
1°01-0000

1
I
1
1

'O~V£.'E. ISSE~BLY

CtPtCITOR.FX!) 6.uT.-10l ~vnc '0
'~PACITOO-'I() .JU' .-lOx 50,VDC CER
CAPAeI70R-FxO \700uF.7S-10J 10VOC AL
etp.CITO.-'XO 10~OU'.75-101 lsvoe AL
et.tCITOR-FxO \000UF.15-10. 2SvOC AL

et.AeIToR-FIO 1100U'.7'-101 teVOC 'L
etPACITOO.'XD .70P' .-IOJ 10JO,VDe CER
CAPACITOR-'IO 68uF+-201 bVOC r'

OIDO£-S~ITe"ING SOV 50~' lNS 00-15
OIOOf,ZNR 11V 5t DO-IS POIl~ TC",0701
OIOOf-Z~R lZV SI DO-IS PO=IW le",070t
DIOD£-S~ITC~I"G 10V 50~1 2NS DO-J5
0IDO£·S~ITCH1~G 30V SO~A 2~5 OO-JS

28~SO

la.ao
00023
Sb289
56180

00021
26080
18~80

lSOSO
28oS0
180eo
2e.eo
18080

05]S6-~O0~1

01eO~0018

OlbO-·OS.
UfT-l100-10
lQ010~G02SGL·

lOOI08G~2SGLO

UFf- PoO-! 0
0100-]055
01SO-00Z8

1001-0000
IQ02-0~S6

100Z-0ssa
1001-0000
1001-0000

AnAb •
.7CR7
A7eA8 •
t7eR.
UCAIO

UCRll
"CAIZ
AnAIJ
HeRIO

}7l)SI
170S2

HLt
HLl
An3
ULG

HOb
'707
&108

URI
17R2
HRS
nu
.,R5

'7R6
HR7
tHS
URo
t1RlO

1901-<)784
1002-0511
1901-0784
1°01-052.
1001-0000

\OOI-OOUO
1002-0558
1902-0Sse
1001-0000

1990-0H1
1000-01Z7

9100-1017
0\00-]060
9100-1060
0100-1017

185·-0011
U5.-00 71
1851-0016
185J-016)
1851·0161

18S1-00Jb
\85.-0071
\850-0071

Ob81-~'15
Ob81-J015
Ob8]-102S
06H-2025
Ob81-151S

Ob81-5125
0081-51 us
ObB6-l61S
0681-SI1S
ObBl-S 115

2 DIOO£,HOT C' •• IEO
2 oIODE-Z~. 1"51.08 bV sx PD=S. I.=IUA

OIDOEI~OT C'ORIER
OIOO£-INR 1"53.08 bV SI 'O.S~ 1.=IUA
OIDOE-S~ITCkl"G JOV 51~A 2N' DO.S5

°EAflLY VEflj;IONS CONTAIN PN 1001-0076
DIOOf-'~ITC~I"G JOV SO~t lNS 00-15
DIOD£-INR 11V SI DO-IS POll_ 1(=•• 01.1
DIODE-INO 12V SI 00-15 PO'I. Te=_,07.1
~IOD£-'AITC~ING JOV SO~t 2~S DC-lS

Z LED-VISIBLE LU~-INT:eooueD 1'.50~,~w'l

LEO-VISlgL[ LO~-INI~800UCO IF.SO~'-w••

1 I NDUC lOR
1 COIL/I~OUC'DO

eOILIINQUCTDO
IN~lJCTO.

T.tNIISIOO "PN SI PO=lOow~ FT'200~HZ

TR'NSISIOR ~.~ 51 D02JOO~~ FT=200MHZ
TRANSISIOR .NP SI PD=SIOM. Ff'lSOM~Z

TRANSlsrOR PNO SI PD_SO~

TRANSISIO. P~P SI po_sow

T~A~SI~rOA P~P SI POa'IO~~ fT:150~~Z

TRA~SISID~ ~P~ SI PC.SOo~' FT'lOOM~Z

TRON51srOR ~P" SI PO.!OO~. FT:ZOOMMZ

RESISIOR 820 51 .ZS~ Fe TCI_.OO/,bOO
0ESISTOR SOO 51 ,15~ FC IC._.OOI.bOO
0ESISTOR I~ 51 .15W FC Teo-.00/.600
RESISIOR l,o~ 51 ,ZS~ Fe rel·ooo/.700
RESISTOR ISO SI .15k Fe le=-'~O/'bOO

0E~ISIDR 5.1" 51 ,Z5~ 'e Te.-.001.700
RESISTOR 510. 51 .1S~ FC lel·SOOI'OOO
RESISIOR 3bO 51 .Sw CC TC.,.Slo
RESISTeR 5,1. 51 .ZS" FC TC=-.00/.700
RESISTOR 510 SI ,ZS~ Fe TC'-.OO/,bOO

lS"eO
OUlJ
280eo
00711
28U80

lBoeo
ZBUBO
28"~0

26"BO

28480
28U80

18"80
28U80
ZSUSO
28080

28"80
28·BO
28080
03508
0350B

16~80

lSu80
Z80&o

0112\
01121
Oll ZI
01111
01\ ZI

01121
01121
01121
01121
01\ 11

190H)78A
lN53·oe
1901-0784
I~Sl.OS

1001-00"0

)OOI-OOUO
100Z-05S8
I"OZ-OSSe
1001-00"0

1000-OJ21
10Q~-0l17

0100-]01'
9100-10bO
.,00-10bO
"lOO-lOll

1850-0011
185"0011
1653-00lb
0·5~S
OOSHS

18S1·001b
185.-0071
IS50-00 71

C68ZIS
CSlOlS
C61015
CR101S
calSlS

CRSl2S
CB51bS
EB3blS
CBSl2S
CBSllS

S"e intl"oduction to this section for ordering Infonnation
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Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parrs (Continued)

Reference
Designation

U.:I11
""12
A7~11

HP1.
HillS

OQ\6
A7~I'
A 7Q 18
AT"I"
""20

.,RlI
URn
'7.ll

""2'4702;

".20
"1'27
.,R28
411fi!!O

.7ltH

.71~1

47'~2

471PJ
• 1'T P 'l

HP Part
Number

0757-~"65

06"8-11S.
00"8-1009
0757-0'.S
00'l1-102S

Ooo~-ooao

0661-S115
068]-5 I is
Oblio-7S~S

01Sl-~"21

Ooa)-SI"S
0081-1025
0757-0'05
000e-lo119
Oboe·llS.

0081-IS15
07S'-~'b5
Gb~]-lOI;

0~81-10IS

Ob81-2"25

0.8)-1025
00Jjl-'i1(;

0100-012,
~lAO-~12"

OHO-012A
01.~-012'

Oty Description

RES'S'O~ IOO~ It ,l25> F ,e.o.-IOO
~E!'!TO~ 2b.l~ I~ ,125~ F TC.Q.-IOO
gESISTOR l8.7. 1% .125> ~ TcoO'·IOO
~£SISTQQ IOO~ It .12S~ F TC=O.-IOO
gES1STOR I~ SI .2SW ~C It.-ijOnl,600

RESISTOR 2,IS. It .llS' F TC-O.-IOO
RESISTO~ 510 5t .2SW F' TC.·oC1/t600
~[SIS70~ 5,IX St .250 Fe TC=-~00/.700

qfSlSTO~ 75 51 ,sw Ct TC-0.012
Rf81Sl0~ ~2S It ,12S. , TC-O.·lOO

RESISTOR 510. St ,2S~ Fe 'C.-6001.000
gfSI!rO~ I~ St .25W FC lC=-AOO/.eOO
q~SISTQ~ 100. It .12S~ F le-O.-IOO
RESISTOR 2a,l~ I~ ,125~ F TCOO.-IOO
DESISTO" 2b,IX It .l25~ F rc.n.-IOO

~ESISTO~ I~O St .2S~ Fe TC=·OOO/••OO
"fS15TOP lOOK It .12S~ F T(>O'·IOO
~ESJSTQ~ lOO 51 .2S~ F( 'C••"Oo/.ooo
A£SIS10R )00 ~l ,25. ~( T'··.00/.600
RlSISTOD 2."" 5, .2;~ F( TC.·.00/+700

~rSlstoR lK S2 ,2SW FC 1(.-"00/.000
RrSISIQR S.l< S~ ,25~ ~c ,c=·"On/"00

lEPMIN'L-STUD SSL·PIN ~~rSS-~TG

TER~INAL·SIUO SGL-OIN P~fSS-~TG

TE~M!~'~.S'UO SGL-P!N D~ES~-~TG

ffR~INAl-S'UO SGL-PIN P~ES9.MTG

Mfr
Code

24Sb6
24S~b

2~54b

2"5ijo
01121

c~5'b

o lie I
0\ \ 21
0112\
2~540

01121
01\2\
2~S40

245.0
2~S06

01121
c,Sob
CII ~I

01121
01121

0\ 121
01121

28060
2Bij80
28'80
28080

Mfr Part Number

to-IIS-10-100)-f
C.-1/8-TO-2012~F

,4-1/8-TO-2812-'
CO-II6-TO-IOH-r
celo,s

CO-1/8-TO-2151-'
CBS1IS
CBSl2S
E81S0S
1;~-1/8-TO-82sg-r

t8S105
C81025
C'-1/8-10-\ OO~-~
t 0-I/B-TQ-2812-F
CO-1/8-TO-2012·'

C81S1S
CO-1/8-TO-l001-'
CB10IS
C610lS
CB2"25

C81025
caS\2S

0360-012,
OHO-O 12.
Oloo'Olca
0)bO-012•

"UI
HU2
A7'11
, 7U.lil

le20-~,n

l~iO·0401

16'~·G4n

1820-0'H

IC ~~

" L~
IC L"
IC LW

101' 01' '~P

107 00 ,:,0
101. 01' .~P

307 OP ."'.

&7 "I SCELUNEOUS

270 ,.
27010
2701'
2701"

L~lOIAN

L"101N
L~30 lA"
~,N107N

4'lCl
.l8t2
HC]
OecG
A~CS

A~C.b

ASt'
'~C8
.18CQ

HLl

HUt
AeU2
Aa,,]
A~~lI

AeU5

.6e:..i~

A~~'
A~U~

HUll
A8Ul2

'~Ull
,aUI.
.~U'S

HUlo
HUll

A"

l"~O'~llb

SO~1-0~"1

50")-1'~'

50 .. '-68')

OS3S6-b0008

0100-18,0
0100-1879
01100-1870
0IbO-]81°
0100-1810

01bO-1870
0180-0H9
OI0~-1619

0100-]870

0100-1''18

1"-18-0108
IH6-010e
l~le-O'Oe

1~1~-C10B

lUe-CIOS

181~-01oa

1~18-nlq8

181B-01Qa
16l0-!202
1~1~-~\08

la\6-010a
IH~~OI"&

t~lg-019B

\818-0108
1~18-010e

0160-0P"
soon-GO"]
'i0.0·oS43

1°

EX1RACTOR P!N,l/lo' 01'
PI"IO.C. BOA.n EXTRAcro~

EHRHTOR'CAPo
tlTRACIOO, p.c. ~OAPD

CAP"IIOG-FXO ,OIUf 0-201 IGO~VDC CfR
c'.A'lrOR~'XO ,OIU' .-201 100~VOC tfA
C•• ACIIOO-'XO .0IUF .-201 10C"VDc cER
'A.'CITOR_fXO ,OIUF 0-201 I~C"VOC 'EO
CA.AC!TO~-Frn .0IUF 0-201 IGO.vDC ClR

CAPACITOR-FXO ,OIUF .-201 100~VDt cER
CAOACITO~-,XD J]Uf.-IO' 10VDC f'
C'DACITO~-FXO ,OlUF .-201 100~VDC CEG
CAPACITOO-FXO .DIUF __ 20X 'OO~VDC C£~

IC. ~CS IKXI RA ..
le, ~ca 10 I ~A".

!C, MCS l~ll ~ ...
!C, "CS 1"'1 Q'~,

lC, ~CS I ~X1 AU'

IC, "CS 1<' ( A,.,
IC, vCS IKXI p,,,,
!C, "CS Ikrl A'l<
IC-OIGI'4~ S~l.lSI~~ 'l~ LS TPL ~ N."O
1(, ~CS I_XI R'"

le, ~CS IkXl ~, ..
IC, ..CS !Kr I JH~

rc. "CS IKX! U ..
IC. ~cs lKXl R."
It, "C~ !KXI ~.~

'S "I StELL A"E O\)S

IEPVIN,L-STuD SG~-OIN PQ~SS."TG

01"IP.C. SOA~O EXT.'cTOR
f XT~.CTDO. p.t. ~OAAO

~£~O~Y ASSE~~LY (OPTION 001)
(SA~E 'S Ae)

'1057
28'80
28080
280eo

l8480
26460
280S0
28080
28080

28060
56260
28080
28080

02110

280S0
280S0
28480
28480
28480

28480
2so60
28480
01205
260eo

c8060
2MBO
2eij80
28080
28080

2U60

GP20-06H2S0-12
5000-0001
50.0-1 ....
50"0-08.1

OloO-le70
0160-1670
0100-18'0
0IM-3870
0160-161.

0100-1S70
150D]Jo~qOl082

o 1.0-3a70
01.0-)87~

18\6-01 0 8
1818-01"8
1816-0\06
\BIS-OlOe
181"-01 08

18\8-0 I 08
1618-010e
ISIS-OIOS
SN70LS 10'"
181S-0106

18\8-0\08
18\8,0,06
Ula-O\Oa
1818-0\08
1816-0108

0160·01cO
5000-00'1
5000-oS0)

0515S-60008

6-12
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

Reference
Designation

'10

'1 I

'I'CI

.12eSI
·I~OS~

'120S1
.12"5"
·120S5

IllRI
'12Q2
'12-]
'12Q"
'1205

,,2UI

Alm'1

'I ]J I
AI1JZ
0\]))

'I]J'
Al !Js

HI

H2

MPI
MP2
MP3
MN

MPS
MP6
M1'7
WI
MPS

HJ
MP9

HP Part
Number

Gin8-.000e

05J58-bO009

19~O- o"~5

1990-0"As
19QO-D"~b

IQ 9 0-U"A7
1990-0"~7

075'-0.07
ns'-o" 01
OH1-0001
0151-0_07
0'51-""07

812·--61b
05000-200\7

OSJ~A-bOO\O

1250-1163
1150-llbl
,250-11B
1250-\163
11~o -11 bJ

OSl5a·60'OO
0~90 -0029
o~90-0H6

1200-00bJ
1250-0B2"

125'-0119
1251-121"
el10-19"o
H50-0li07
6 I 50-0022

5020-0116
92' '-0353

olB"-OO"
1251-2205
I "bO-11 e.
2190-0010

105--0071
OSlse-rrocl
OS158·corr2
0515e-COCGl
051~8-0roo.

0515B-00005
05155-20200
O~lse-zo?oI
0<;155-bOIOO
0•• 21-20051

oeb.!I-200~2

10590-"000'

Qty

I
~

2

2
I

2
I

2
1
I
2

Description

vr~O.T ASSfM~L' {OPll~~ onll
(SINr 4S AB)

~EvOP' ASSEM~L' COPIION ~Oll

(SAME AS Ad)

LEn-V1SleLf L~M-INT-500uCO ['.lOM'-Y.'
LEO-UIS'~Lf LI~_INT.Aoouto ['-lO~'-M"

LE)·VISleL£ LU~-lN"IMCO IF.<OV.-M',
L,'-VISIBlf LUM-IN"'MCD IF.20~'w~~)

lED·V'SI~lE tU~I.J~l:'YCO IF~20Y6·~~l

R£SIS'O~ .!OO It .12SN ; fC-O'-IDO
R(SIS'~P 200 If .125N ; fC'O'-IO~

PES1S'OO 200 I1 .\2S~ F lC=0-.I00
.£5IS10< 20D 11 .125~ f 'C-O'·IOO
0rsJe,Oo 20D IX .125~ F IC=O'-IOO

IC-OIGI"L S~100b' l'L Mf' I

COOLE -SSy 20A~' 10-C'OCf
SP4C,., LEO SINGLE

ePlt to ASSI MaL Y

c~"eCT~p-p; eNt 'rMSGL-MnLE-oq 50-OM"
CO""rCIOOwO' ~'C FEM S~l-MOlf-.R SO-OH~

CDN~EtTO.-o; SWC 'E~ SGl-MOLE.oo 50-0MY
CO~'EC100-P' S"C FEM SGL-~OLE-OP 50_0MK
(0.,EC100.0, B" FE~ SGl-MOLE-o_ 5~-OM~

C'oLE 'SS; 2&'~G I.·C'DC'

MISCELLANEOUS PARTS
CONNECTOo '"0 COSLt 'SS'~BLr{~E'. P'NELl
1"~I'G-~S .1~7-~J.oq}-OCVO .02-~ALL

T"~l"G-WS .n9J-OJ.a"~-QCvo .0~-w'LL

tC'"ECfOO-3GL (0" 5<1 R~O

(O~NEC'OO-~' s~C fE" U MTO

rN5E.T-SU~~IN 0 CO,N
(O",£tTo. 11-~I· '-' n SfOlts
e'PLE-eO •• sn 6~~ .I_~O 2b.~('

'I~f 22'~G B~ JOOV PVC 7rlO BOt
.rOE 22.~G ~ 100V oue 7t}0 aoe

lNSUL'fO~ '00 S~'O-O" .I~S

CARTON-PACKAGING

CA81 N£T P'~fS

SlLNDOFF-KEX bJ~l·

.0l,0Ill~G KEY-OC (OGf tD~M

~JDErn~~ 2.22-l~ ~·Uw

~'SHE~-LX MLCL ND.-'Q .19"-IN_IO

ftLSMER-FL ~TLC NO.-5 .lbO-IM-IO
o~NEl, n~O"JT

Pjf<J[L, "'f." o
Sl DE, LIF 1
SIDE, RIGMf

COVE_, T~.

P6.~IE:l, SllB
GUI~E, ~.C. ~n.~~

C'~LE 'SSF~aLr, ~E'Q P'~cl

~~~DLE, O~A~r~ L~1("

S(q£~. L'YCH
SPACE:". CO:'N6C 'OR 4L J G"

Mfr
Code

51.28Q

2&080
26~80

25"5~

28"80
28"8~

2"~"b

l"5"b
2-S.b
aOS"b
H50b

01295

2&"80
2eO&a

28"50
26"60
250~O

28"80
28060

2a-50
"2\90
0.090
2&"eO
2~911

117eS
'1'8S
~&,g80..

28"60
H"eO

00000
7178S
21>'80
2&"50

28"&0
2&080
2&.80
26"80
2B"80

2&4 ~a

2&"BO
2B"80
2&080
U'I>O

Mfr Part Number

oS15e-booOB

OSlS8-00000

1500225X002~~2

1990-0"&S
1990wO"~5
l.,qO-O_~b

1900-0U87
1000-0_87

C"-,JBwfO-20l·f
C.-IJ~-fO-201-f

CO-I/8-fO-201 _F
Cij-ln-'O-201-F
t·-1/8.TO-201-F

~120-0bl"

OSOOO-2001'

on58-bOOIO

Ic50-llbl
12,0-1161
12S0-11.)
I ~5n-ll b3
1250-11.3

05lsa-bOIOQ
fjf-221-]/I.-8LK
RNF-IOO-3J)2-6Lk
1200-0Ob~

lToIO.-I

O~-5l140-50~I
OCM-17"'sP
8120-19"1.
5150-0007
8150-0022

50<0-0114
9~11-0353

oao
"1.-II-so-20Q
I'.O-lleb
2jQO-001U

}050-0011
05l58-00001
°5358-0Do02
05158-00003
053S8-00004

OB5&-OO~OS

05358-20200
OS358-20201
05358-.0100
081>2\-20051

Oeo21-20~52

I0590-000~1

Sec inlroduction to (hi! section (or orderin~ information
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MFR NO.

00000

01121

01295

02114

03508

04713

06090

06540

07263

09023

11237

2K497

23880

24546

24931

27014

28430

e0088

50364

56289

71785

72136

90949

92194

6-14

Table 6-2. Manufacturers Codes List

MANUFACTURER NAME ADDRESS ZIP CODE

NO MIF DESCRIPTION FOR THIS MFG NUMBER

ALLEN-BRADLEY CO. MILWAUKEE WI 53212

TEXAS INSTR INC SEMICOND CMPNT DIV. DALLAS TX 75231

FERROXCUBE CORP. SAUGERTJES NY 12477

GE CO SEMICONDUCTOR PROD DEPT. SYRACUSE NY 13201

MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008

RAYCHEM CORP. MENLO PARK CA 94025

AMATOM ELEK HARDWARE DIV OF MITE NEW ROCHELLE NY 1802

FAIRCHILD SEMICONDUCTOR DIV. MOUNTAIN VIEW CA 94040

CORNELL-DUBILlER ElEK DIV FED PAe. 5ANFORD NC 27330

CTS KEENE INe. PASO ROBLES CA 93446

CABLEWAVE SYSTEMS INe. NORTH HAVEN CT 06473

STANFORD APPLIED ENGINEERING INe. SANTA CLARA CA 95050

CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701

SPECIALTY CONNECTOR CO INe. INDIANAPOllS IN 46227

NATIONAL SEMICONDUCTOR CORP. SANTA CLARA CA 95051

HEWLEIT-PACKARD CO CORPORATE HQ. PALO ALTO CA 94304

MOSTEK CORP. CARROLLTON TX 75006

MONOLITHIC MEMORIES INe. SUNNYVALE CA 94086

SPRAGUE ELECTRIC CO. NORTH ADAMS MA 01247

TRW ElEK COMPONENTS CINCH DIV. ELK GROVE VILLAGE Il 60007

ELECTRO MOTIVE CORP SUB IEC, WILLlMANTlC CT 06226

AMPHENOL SALES DIV OF BUNKER-RAMO HAZELWOOD MO 63042

ALPHA WIRE CORP. ELIZABETH NJ 07207
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Model 5358A
Replaceable Parts

MP3 MP5 MP4

MPl

Figure 6-1. 5358A Cabinet Parts
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Model 5358A
Manual Changes

SECTION VII
- MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to apply to newer
instruments.

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 5358A Measurement Storage Plug-Ins with prefix
1628A, 1640A. As engineering changes are made, newer instruments may have serial prefix
numbers higher than those listed on the title page of this manual. The manuals for these instru­
ments will be supplied with "MANUAL CHANGES" sheets containing the required information.
Replace affected pages or modify existing manual information as directed in the "MANUAL
CHANGES" pages. Contact the nearest Hewlett-Packard Sales and Service Office if the change
information is missing.
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Model 5358A
Service

SECTION VIII
SERVICE

8-1. INTRODUCTION

8-2. This section contains assembly designations, signal mnemonics, identification marking
descriptions, theory of operation, diagnostics general descriptions, troubleshooting, sche­
matic diagrams, and part locators. The part locators show the location by reference designator.

8-3. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-4. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Fig­
ure 8-1, the system for reference designators, assembl ies, and subassemblies is shown.

8-5. ASSEMBLY DESIGNATIONS

~. Table 8-1 lists the designations, name, and HP Part Number of assemblies used in the
5358A.

8-7. Reference Designations

8-8. Assemblies such as printed-circuit boards are assigned numbers in sequence, A 1, A2,
etc. 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 of A25A1. For
individual components, the complete designator is determined by adding the assembly number
and subassembly number, if any. For example, eR1 on the rectifier assembly is designated
A25A1CR1.

8--8. SIGNAL MNEMONICS

8--10. Table 8-2 contains a list of the mnemonics used to identify signals on the schematic
diagrams.

8-11. IDENTIFICATION MARKINGS ON PRINTED-cIRCUIT BOARDS

8--12. HP printed-circuit boards (see Figure 8-1) have fou r identification numbers; an
assembly part number, a series number, a revision letter, and a production code.

Table 8-1. AS5embly Identification

ASSEMBLY DESCRIPTION HP PART NO.

Al HP-IS Input 05358--WOO1
A2 Motherboard 05358--60002
A3 HP-IB Control 05358--60003
A4 Memory Control 05358-60004
A5 System Control 05358-60005
A6 Gate Control 05358--60006
A7 Converter 05358-60007
A8 Memory 05358--60008

A9, Al0, All Memory (Optional) 05358-60008
All Display 05358-60009
A13 BNC I/O 05358-60010

8-1
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Service

SYMBOLS
MAIN SIGNAL PA TH

FRONT PANEL

FEEDBACK PATH
r----,

REAR PANELL __ ...J --0--- TEST POINT

c=J INTERIOR AND PC BOARDS

=D- "AND" GATE

-a WIPER MOVES TOWARD "CW" WHEN
CONTROL IS ROTA TEO CLOCKWISE

=D- "OR" GATE

0:1:- POWER LINE GROUND

9 CIRCUIT COMMON GROUND -t>- INVERTER

W FLDA TING GROUND =CY- NAND GATE

;h CHASSIS GROUND

=L)o- NOR GATE

0 KNOB CONTROL

@ SCREWDRIVER ADJUST =Do- EXCLUSI VE NOR

PRINTED CIRCUIT BOARD IDENTIFICATION

I - HP PART NO.
05340-60037 --t""

--_. A- 1248A~---=--------MANUFACTUR ING

~;JIB i. I ~ DIVISION CODE

SERIES NO.

(May Be Slamped

Elsewhere On The Boardl

REVISION LETTER

PRODUCTION CODE

NOTES

1. REFERENCE DESIGNATIONS WIll-lIN THI S ASSEM8LY ARE

A88REVIATED. ADD ASSEMBLY NUMBER TO ABBREVI­

ATION FOR COMPLETE DESCRIPTION.

ASSEMBLY

A25
A25Al

NO PREFIX

ABBREVIATION

Cl

CR'
J3

COMPLETE DESCRIPTION

A15Cl

A25A1CRl

J3

2. UNLESS OTHERWISE INOlCATED.

RESISTANCE IN OHMS:

CAPACITANCE IN FARADS:

INDUCTANCE IN HENRIES.

3. JACKS ARE THE STATIONARY CONNECTORS AND PLUGS

ARE THE MORE MOVEABLE OF lWO CONNECTORS:

o-£.3V "UPp~ed

from J3 '0 Pin 6
of Pion

Assembly Afj

J3 not mounted
1 M A"""mbly A25

/
RE0 1J3 +63V

TO
A5PI(6l

\

A:ssc",bly SO,_ No Nsembly Ser,es No.
A."embly Assembly (Vulude. A2.5AI I~ to docum<nt
Numb., NOrM Asumbly) changes)

/"--.. , '" , "..........--/ "............A
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

12m.o'--'-~on r - - - AI RECTlF1ERASSY- - - - -I
_..... !let/lfler ./ ( )

AsS01lbly A25 I A_mbly 0510<t6.23~1
Numb". ind/<a1L \. Port of A25

PlTliJ of J2 \.1 PlO "10'fMII'P(' ';: "( :"''''''
~ld

5 3 eGY ~ rh
TrovuformLr A I ""

Te-rm1n...J Conn£t:tor A2.iXAl
Numbi!T. I I Pin Numbers

Figure 8-1. Schematic Diagram Notes
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Table 8-2. Signal Descriptions, Source, and Destinations

ABBREVIAnONS CONNECTOR & PINS

FROM TO
DESCRIPTION

ASP1(211 A3P2B(1)
A4P1A(2l)

- -

- -

- -

- -

- -

A2Pl(1)) A6Pl(18l

ASP1(9) A6Pl(9j

A4Pl)B A8,A9,A 10,A11
(1) (1)
(2) (2)
(3) (3)
(4) (4)
IS) (5)
(6) (6)
(7) (7)
(8) (8)
(9) (9)
(lO) (10)
(11) (11)

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -

ACCUM

ACCUM DATA

ACC CMD + GET

ACCUM HALT

ACCUM TRIG IN

ADDR ClR
ADDR ON ClK
ADDR UP ClK

ADDR TRANS ClK

ADDR STOBE

ADDR RIW

ADDR RD ClK

ADDR WRT ClK

ARMED

DELAY ACCUM

Al
A2
A3
A4
AS
A6
A7
AB
A9
Al0
All

Bl
B2
B3
84as
B6
B7
B8

C
C

ASP1(20j

A3P2B(5j

A3P2A(22l

A2)1(10)

A2J3(8)

AsPl(16)
via

A3P2A(16) &
A4P1A(16)

AsPl(22)

ASP1(1)

Signal from AS System Control to
A4 Memory Control and A3 HP-ID
10 indicate 5358A is in the accumu­
lating mode.

AS System Control signal 10 front
panel ACCUMULATING DATA
indicator.

Initiate {II Program Code OR'ed
with Group Execute Trigger (GET)
on A3 HP-IS and sent to AS System
Control to initiale data Iransfer.

Stop (H) Program Code from A3
HP-IB decoder toA5System Control.

External Trigger via rear panel con­
nector to AS System Control.

A3 HP-IB Conlrol signals to buffer
address counter.

A4 Memory Control clock to address
Multiplexers.

A4 Memory Control strobe to Ad­
dress Counter Resel selector.

A4 Memory Control word select to
address multiplexers.

A4 Memory Control dock to Read
Address counter.

A4 Memory Control clock to Write
Address counter.

Signal from 534SA indicating it's
armed (ready to take a measurment).

Inhibits error condition 52 from
being activated if data is not being
transferred.

Address lines from A4 Memory
Control provide addressing to
memory circuits on AB Memory.

These bits are output on an internal
bus that pass~ either the status
Byte or the memory dala from the
A3 buffers. The internal bus pr{)­
vides an output to the HP-IB bus.

A3 HP-t BASCII state machine format
circuil output for "comma".
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Table 8-2. Signal Descriptions, Source, and Des/inations (Continued)

ABBREVI AnONS CONNECTOR & PINS

FROM TO
DESCRIPTION

8-4

ClR HOLD
CLR HOLD

CR
CR

DAV

DEAD TIME START
DEAD TIME STOP

DATA ClK 1

011
012
013
014
015
016
017
DI8

0101
0102
0103
0104
0105
0106
0107
0108

DIR CLR

001
002
003
004
005
006
007
008

ORA
ORB
DRC
DRD

Elf ClK and
DATA CLK 3

EMPTY

A3P1A(9)

A6P1(S)

A6(1(1)
A2Jl(6)

A5Pl(ff)

A4P1B

~
(3)
@
@
(6)
(i)
(8)

A1J1
(1)
(2)
(3)
(4)
(13)
(14)
(15)
(16)

A8P1-A11Pl
(9)

('1'0)
(11)
@
(13)
(14)
(15)
(16)

A2P1(1)
A2P1(4)
A2Pl(2)
A2P1(3)

A4P1B(12)

A1J1(6)

A2)1(4)

A2)1(12)
A6Pl(4)

A4P1A(11)

A8,A9,A10,A11

~
(~
(5)
(b)
(7)
(S)

A3P1A
(:!.Q)
(11)
(12)
(8)
(9)
(11)
(Z)
(8)

A3P2B
(9)
(!2)
@
(12)
@)
(14)
@
(fb)

A4P1B(4)
A4P1B(5)
A4P1B(6)
A4P1B(9)

A3P2B(3)

A4 Memory Control Assembly con­
trol lines for Memory Clear cycle.

A3 HP-I B ASCII state machine format
circuit output for "carriage return".

Handshake signal Data Valid be­
rween A3 HP-IB and HP-IB bus.

low External Gate signal from A6
Gate Control to rear panel Sample
Time DEAD connector. Provide<l for
use with a second 534SA.

Provide control of dead time by an
external device via rear panel
connectors.

AS System Control data clock signal
to A4 Memory Control to latch in the
(irst of two digits from the 5345A.

Data Input bits to AB (A9, A10, A11)
Memory from A4 Memory Control
data drive circuits.

HP-IB data input/output bits be­
tween A3 HP-IS circuits and HP-IB
bus.

A6 Gate Control count chain clear
signal 10 clear the Meas and Dead
generation circuit.

Data output bits from A8 (or A9, A10,
All) Memory to A3 HP·IB Buffer.

Data from 5345A to data circuit on
A4 Memory Control.

A4 Memory Control clock from
Memory Request logic to Empty/
Full Up/Down counts and Data In­
put Driver.

A4 Memory Control low signal from
Empty/Full circuit to A3 HP-IB, in­
dicating memory is empty.
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

ABBREVlA11011.15 CONNECTOR & PINS

FROM TO
DESCRIPTION

Elf UID

fREE RUN

FULL

EXT or IN

F1
F2
F3
F4

EDTSL IN

EDTSlOUT

HOLD BOTH

INH PROC

LISTEN

LOAD/UNLOAD

MEAS TIME

MEM ClR

MEM WRT CLK

M Cll< HOLD

MF DATA CLK

A1J2(7}

A4P1B(20)

A8P1(17)
A9Pl(17)
A10P1(17)
A11P1(17)

ASP1(13}

A3P2A(13)

A3P2B(19}

A6Pl(13)

A2P1(42)

A3P2B(7)

A3P2B(12)

ASP1(§)

ASP1(17), via
A2P1A(3),

A3P2A(17),
A4P1A(17)

A2J3(4j,A5P1 (14),
A3P2B(1) via
A4P1A(14~nd

A3P2A(14)

A4P1B(17)
A4P1B(18)
A4P1B(19)
A4P1B(20)

A2Pl(lS)

A6P1A(141via
A4P1Al13)

J3(12)

A2J1(2l

A5Pl(21)

A4P1A (7) ,ASP1 (7),
via A3P2A(7)

A4P1A(12)

A4P1 A(9)

A4 Memory Control signal from
Memory Request Logic to Empty/
Full Up/Down counters.

Signal from rear panel FREE RUN
switch (marked X) that sets 5358A
in full-run mode.

A4 Memory Control signal from
Empty/Full circuit to A3 HP-IB,
AS System Control and front panel
indicator.

Signal on A6 Gate Control from
Dead Time Stop circuit to End Ext
Dead Time FF.

lines from memory boards to
Memory Control decoders indicate
the number of memory boards in­
stalled in the plug-in.

Signal On A6 Gate Control to invert
the sense of the External Dead
Time In signal.

Signal on A6 Gate Control to invert
the sense of the External Dead
Time Out signal.

When low to A6Q6, causes MEAS
and DEAD to hold to ground level.

AS System Control signal to 5345A
that inhibits the processing cycle
when memory is full.

Gate Generator reset program code
(K) from A3 HP-IB decoder that
dears the A6 System Control.

A3 HP-IB Listen FF signal to front
panel LISTEN indicator.

A3 HP-IB signals from Load FF in­
dicate when formarter is in loading
or unloading mode.

A3 HP-I B ASCII state machine format
circuit output for "Iinefeed".

low External Gate signal for 534SA
from A6 Gate Control to rear panel
SAMPLE TIME MEAS COnnector.

534SA signal to indicate period of
time when mainframe is taking a
measurement.

Memory clear signal from A3 HP-IB
to A4 Memory Control and AS Sys­
tem Control.

Clock signal from A3 HP-18 to A4
Memory Control Write Request
circu it.

A6 Gate Control signal inhibits the
Master Clock to the Counter chai n.

Clock signal from AS System Control
to Memory Request logic and Data
latch circu it on A4 Memory Control.
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Table 8-2. Signal Descriptions. Source. and Destinations (Continued)

ABBREVIATIONS
CONNECTOR & PINS

FROM TO
DESCRIPTION

8-6

MrN DT

MOD DECADE OUT

MSl

MS2

MS3

MS5

NDAC
NRFD

OUTPUTIING DATA

PDB0
PDBl
PDBl
PDB3

PDB4
PDBS
PDB6
PDB7

PI CLK

PI ClK EN

PI DUMP

PI INH ARM

PRCD

A4P1B(13)

A4P1B(14)

A4P1B(15)

A4P1B(16)

ASP1(7)

A3P1A(10)
A3P1A(i'2)

A3P2B(20)

A3P2A
(~
(~
(17)
(18j

A3P2A(19)
A3P2A@)
A3P2A(21)
A3P2A(22)

A2Pl(16)

A2Pl(21)

A2P1(S)

ASP1(12)

A3P2A(21)

A8P1(13)

A9Pl(13) via
ABP1(14),
A9Pl(14)

A10Pl(13) via
A8Pl (1 5),
A9Pl(lS).
Al0P1(lS)

All Pl(13) via
A8Pl(16),
A9Pl(16),

A10Pl(16),
A11Pl(16)

WSJ1(1) via A2

A1Pl(8)
A1P1(7)

A2J3(G)

A4Pl A,A SPl ,A6P1
(~
(1§
(17)
(18)

A4P1A(19)
A4P1A@}
A4P1A(~

A4P1A(22)

ASP1(iO)

ASP1(B;

WS]1(2) via A2

A2Pl(40j,
A6Pl(12)

A6Pl(13)

A6 Gate Control signal from Dead
Time Selector to Meas and Dead
Generation circuit for minimum
Dead Time mode.

A6 Gate Control Modified Decade
output signal to MEAS and DEAD
circuits.

MS1, 2, 3, and 4 are module select
signals that activate memory boards
AB, A9, Al0, and All, respectively.
(A9, A10, All are optional.) Signals
are sent from A4 Memory Control
to Memory boards.

Unloading mode for BCD.
Unloading mode for binary.

"Numerator Register (NR Counter)
goes to 0" signal trom AS System
Control to 5345A.

Handshake signals Not Data Ac­
cepted and Not Ready for Data
between A3 HP-IB and HP-IB bus.

A3 HP-I B signal from formatter
circuit to front panel OUTPUnlNG
DATA indicator.

Programmed Data Bits from A3 HP­
18 to A4 Data circuit, to AS System
Control and to A6 Gate Control.

Programmed Data Bits from AJ
HP-IB to A4 Data circuit.

Data Transfer clock from S34SA to
AS System Control circuit that
generates Data elK 1 and MF Data
CLK.

Plug-in clock enable signal from
S34SA to AS System Control.

Low signal from AS System Control
causes 534SA to transfer data to
the S358A.

Low signal from AS System Control
inhibits arming of SJ4SA and A6
Gate Control generation.

Signal from A3 HP-IB decoder toA6
Gate Control that clocks the D­
register.
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

ABBREVlATIONS CONNECTOR & PINS

FROM TO
DESCRIPTION

A3P2A(9j A6Pl(9)PRCE

PRCF

PRCM

PRCN

PRCT

PROC BUSY

PWR DOWN

PWR UP

RD ACCEPTED

RD REQUEST

RD STROBE

SPMS
SPMS

STATUS elK

A3P2A(18)

A3P2A(19)

A3P2A(11)

A3P2A(20)

A3P2A(9)

A2P1(32)

A4P1A(ll

A4P1A(5)

A4Pl(11)

A3P1B(13)

A4P1A(12)

A2Pl(38)

A6Pl(5}

A6Pl(19) via
A4P1A(18),

ASP1(19)

ASP1(13}

ASP1(ll)

A6Pl(14}

ASP1(12)

ASP1(18)

A3P2B(8)

A3P2B(6).
ASP1(14),

A6Pl(i} via
A3P2A(5)

A3P1B(11j via
A3P2A(12)

A4P1A(8) via
A3P2A(8)

A3P1B(11) via
A3P2A(12)

ASP1(22)

A3P2B(4)
via A3P2A(1)

Signal from A3 HP-IB decoder to
A6 Gate Control that clocks the E­
register.

Signal on A3 HP-IB from decoder
that clocks the f-register.

Signal from A3 HP-IS decoder to
A6 Gate Control that clocks the M­
register.

Signal from A3 HP-IS decoder that
clocks numbers into AS System
Control N-reg;ster.

Signal from A3 HP-IB decoder that
clocks code numbers into AS Sys­
tem Control G-register.

Signal on A3 HP-IS from decoder
to clock the T-register.

low signal from A3 HP-IB decoder
to A6 Gate Control that clears the
M-register.

low signal from A3 HP-IB decoder
that resets AS System Control N­
register to all 9's.

low signal on AJ HP-IB resets the
T-register to all 0'5.

low signal from 5345A indicates
that a measurement has been com­
pleted and a processing cycle has
started.

Signal to indicate a Power-Down
condition which could destroy data
in memory.

Signal used for Powering Up logic
circuits to a preset state.

Signal from A4 Memory Concrol to
T-counter on A3 HP-lB. Clocks
count-down to keep track of data
sent la burfers.

Signal from A3 HP-IB to A4 Mem­
ory Control that requests a Read
Cycle.

Signal from A4 Memory Control
that allows data to be docked into
HP-IB buffers.

534SA reset signal to AS System
Control.

A3 HP-IB Serial Poll Mode FF sig­
nals to Handshake and Status circuits.

A4 Memory Control status clock
from Memory Request logic to
Status fFs.

Status signal (Programmed Dead
Time < True Dead Time) from A6
Gate Control to A3 HP-lB.
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

ABBREVIATIONS
CONNECTOR & PINS

FROM TO
DESCRIPTION

ASP1(15) A3P2B(6) via
A3P2A(1S), via

A4P1A(1S)

A4P1B(18) A3P2B(3)

8-(1

53

54

ss

S6

SRQ

TALK

TACS

TA

TB

TC

TD

TE

TC=9

T
T

WRT DATA ClK

1/4V

1 MHz ClK

5 MHz ClK

10 MHz CLK

10 MHz
10 MHz RET

A4P1B(19)

ASP1(19)

A3P2B(1S)

A3P2B(17)

A3P2B(15)

A3P2B(14)

A3P2B(16)

A3P1B(19)

A4P1B(17)

A1Jl{6)

A4P1A(14)

A4P1A(13)

A4P1A(6)

A1Jl(center)
A2)2(shield)

A3P2B(2)

A3P1B(2)

A12J3(14) via
A2J3(14)

A5Pl(4) via
A3P2A(4)

ASP1(6) via
A3P2A(6)

ASP1(6) via
A3P2A(6)

ASP1(5) via
ASP2A(S), and

A4P1A(20)
ASP1(10) via
A4P1A(19)

A8-Al1Pl(17)

ASP1{4) via
A3P1A(3)

A3P2A(14)
A6Pl(16j

A3P2A(13)

A6Pl(6)

A4P1A@
A4P1A(7)

Status signal (Sync Error Due 10
Memory Full) from AS System
Control to AJ HP~IB.

Memory Status signal code (ram
A4 Memory Control to A3 HP-lB.

Memory Status signal code from A4
Memory Control to A3 HP-lB.

Status signal (completed N mea­
surements) from AS System Con­
trol to A3 HP-lB.

A3 HP-IB signal (ram SRQ (Service
Request) Generator to HP-IS bus.

A3 HP-IS Talk FF signal to front
panel TALK indicator.

A3 HP-IS signal (TALKER ACTIVE
STATE) from TALK circuit to OUT­
PUTIING DATA circuits.

A3 HP-IB T-register output to HP­
1S format T-counter and to AS Sys­
tem Control T-.counter to counl
number of digits transferred over
from 5345A.

A3 HP-IS T-register output to Hp·
IB format T-eau "ler and to AS Sys­
tem Control T-counter (0 count
number of digits transferred over
from 5345A.

A3 HP-IS Format "T-.counter equal
10 zero" signal.

Write Enable from A4 Memory
Control to A8 Memory circuits_

A3 HP-IS ASCII formatter control
signal to select one of two data buf­
fers for oUlputting onto HP-lB.

A4 Memory Control clock signal
that clocks Data Latch circu it on
receipt of a WRT DATA request.

Signal from rear panel switch
marked y for l-\lolt or 4·\lolt AC­
CUM TRIG INPUT signal.

Clock signal from A4 Memory Con­
trol to A3 HP-IB Handshake circuit
and A6 Gate Control reset circuit.

Clock signal (ram A4 Memory Con­
trol to A3 HP-IS Listen, Talk, and
SPM FFs.

Clock signal generated by A4
Memory Control to clock A6 Gate
Control count chain.

Signal from S34SA counter to A4
Memory Control.
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8-13. The assembly part number has 10 digits (such as 05358-60001) and is the primary identi­
fication. 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 1624) is used to document minor elec­
trical changes. As changes are made, the series number is incremented. When replacement
boards are ordered, you may receive a replacement with a different series number. If there is
a difference between the series number marked on the board and the schematic in this manual,
a minor electrical difference exists. If the number on the printed-circuit board is lower than that
on the schematic, refer to Section VII for backdating information. If it is higher, refer to the
loose-leaf manual change sheets for this manual. If the manual change sheets are missing,
contact your local Hewlett-Packard Sales and Service Office. See the listing on the back cover
of this manual.

8-14. 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 spac­
ing for its leads, the printed-circuit board layout is changed and the revision letter is incre­
mented to the next letter. When a revision letter changes, the series num ber is also usually
changed. The produdion code is the four-digit, seven-segment number used for production
purposes.

8-15. Symbols are used on PC boards to aid in identifying pin number, diode elements, etc.,
as follows:

Ll OR 0

IDENTIFIES:

Pin 1 of dip and flat-pack le's.
Tab of TO cases.
+ side of electrolytic capacitors.
Pin 1 of resistor packs.
Cathode of diodes.
Section 1 of dip switches.

8-16. ASSEMBLY LOCATIONS AND COMPONENT LOCATORS

8-17. Figures 8-3, 8-4, and 8-5 show the front, rear, and top view of the 5358A, respectively.
The front and rear views show reference designators of the front and rear panel controls, con­
nedors) and indicators. The top view shows assembly locations. Component locators for each
printed-circuit assembly are located next to the schematics.

8-18. THEORY OF OPERATION

8-19. Paragraphs 8-20 through 8-37 explain the block theory of operation of each of the active
boards according to the block diagram in Figure 8-2. A detailed circuit theory immediately
follows the block theory in paragraph 8-38 through 8-115

8-20. A3 HP-IB Control Assembly

8-21. As shown in the block diagram, Figure 8-2, the HP-IS bus lines are conneded through
the A 1 HP-IS connector board to A3 HP-l B assembly to provide an interface between other
HP-I B u nits and the 5358A. Information and program codes from the bus are received by the
A3 address and decoder circuits and are passed to other 5358A circuits. The data from A8
memory is sent out to the bus through the A3 buffers and controlled by the format circuits.
The selVice request and status byte circuits are also contained on A3.
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8-22. The programmed data bits PDBo--PDB7 are sent via A3 to the data drive circuits of A4
Memory Control. Bits 0--3 are sent as program codes to the register that control the operation
of AS System Control and A6 Gate Control.

8--23. A4 Memory Control Assembly

8-24. A4 Memory Control circuits control the operation of A8 Memory and provide power-up,
power-down and clock generation circuits. The memory request logic has an 1/0 sequencer
that controls the read, write, and clear cycles which are initiated by A3 HP-IB and AS System
Control signals. The address counter generates addressing for A8 Memory. The data drive cir­
cuit selects data from A3 HP-IB or from the 5345A denominator register (ORA, B, Cl D).

8-25. The A4 dock generation circuit receives 10 MHz from the 5345A and sends a 1MHz and
a 5 MHz clock to A3 and a 10 MHz clock to AG. The empty/full status of memory is provided
by A4 to the status circuits on A3 HP-lB.

8--26. AS System Control Assembly

8-27. The AS System Control controls the processing of data from the 5345A by A4 Memory
Control. The PI DUMP signal from AS causes the 5345A to transfer data to the 5358A. The
PROC BUSY signal from the 5345A stays active low during the transfer of data.

8-28. The G-register on AS receives a trigger from A3 (or from a rear panel input) to start a
measurement. The G-register is programmed by program codes on the bus for continuous (not
counted) mode or N measurement (counted) mode. The N-register receives code N followed
by one to four digits to control the number of measurement. The T-counter receives inputs
from A3 and controls the number of digits uansferred from the 5345A. The PI INH ARM results
from a program code and acts to inhibit arming of the 5345A and also synchronizes the A6
circuits to hold MEAS.

8-29. The ACCUM signal goes to the front panel indicator and to S3 and A4 to indicate the
5358A is accumulating data from the S345A and to stop accepting data from the bus. Status
signals are sent from AS to A3.

8--30. A6 Gate Control Assembly

8-31. A6 Gate Control circuit controls the time period of the measurement taken by the 534SA.
The measurement time and the ratio of measurementldead time are controlled by program
codes to the M (mantissa), E (exponent), and D (dead time) registers. The dead time can also be
controlled by an external device connected via rear panel BNC connectors STOP and START.
The MEAS signal from A6 goes to the 5345A GATE CONTROL INPUT rear panel BNC connec­
tor and controls the measurement time period.

8-32. A7 Converter Assembly

8-33. A7 Converter receives +20V and +15V from the 5345A and converts these voltages to
+5VS for A4 and +SVA for A3, A4 and A8. The +SV, -S.2V and -15V regular operating voltages
used by the 5358A circuits are received from the 5345A.

8--34. Aa Memory Assembly

8-35. A8 Memory contains 16 RAM's divided into two groups of eight (lK) for a total memory
of 2K (each RAM has 1024 cells and stores one bit in each cell). Each of the data-in lines (Dll­
018) and each of the data-out lines (D01-D08) is connected to oneof the RAM's in each group.
The addressing and control lines and data inputs come from A4 Memory Control. Up to three
additional memory assemblies (A9, A 10, A11) may be installed for a total memory of 8K.
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8-36. A12 Display AiSembly

8-37. A12 Display provides the front panel indicators that are activated by signals from A3
HP-IS (OUTPUTTING DATA, TALK, and LISTEN), from AS System Control (ACCUMULATING
DATA) and from A4 Memory Control for indicating memory FULl.

8-38. DETAILED CIRCUIT THEORY

8-39. A1 HP-I8 Input

8-4(). The Al HP-IB Input is a connector board that connects the HP-IS bus to the A3 HP-IB
assembly. The address switch S1 is mou nted on A1. (See Figure 8-7, sheet 1.)

8-41. A2 Motherboard

8-42. The A2 Motherboard provides interconnections between the plug-in boards of the
5358A. Connectors for the board are mounted on A2.

8-43. A3 HP-ID

8-44. The A3 HP-IS assembly acts as an interlace between the HP-IS bus and the 53S8A cir­
cuits. The HP-IB bus information and program codes are received and processed by the A3
circuits. The data from memory and status information {or the 53S8A are sent to the bus through
A3.

8-45. The A3 HP-IS circuits are shown in Figure 8-7, Sheets 1 through 4.

8-46. SHEET 1, FIGURE 8-7. Sheet 1 contains Input/Output Addressing, Decoding, and
Handshake cirCUits.

8-47. The bus is connected through A1 HP-IS Input (connector board) to A3 HP-IB assembly.
The address switch (51) is also connected to the input lines through comparator A3Ul. When
the logic state of the bus 010 lines compares with that of address switch settings A2-AS, the
comparator activates either Talk FF U16A or listen FF U16S (through U14A), depending upon
the state of 010 lines 6 and 7. The A1 portion of the address switch is not connected because
the bit on the DI011ine is detected by the address or decoding circuits as either bus information
or a programming code. The A6 portion of the address switch is connected to the External
Trigger circuit on AS System Control to set the trigger level to 1 (SOn load) or 4 (TIL load) volts.
The A7 portion of the Address Switch provides a FREE RUN position to place the S358A in the
"talk always" mode.

8-4B. The Device Clear or Selected Device Clear commands on the bus are detected by U25
and Group Execute Trigger (GET) or Serial Poll Enable or Disable are detected by U14B.

8-49. The program codes are decoded by U21, U23, and U24. Program codes detected by U21
result in clock signals PRCM, PRCD, and PRCE to the M, 0, and E registers, respectively, on
the A6 Gate Control assembly. Clock signal PRCS is sent to the G-register and PRCN to the
N-register on AS System Control. Clock signal PRCT goes to the T-register on the HP-IS
assembly. The functions of the registers are described under their circuit descriptions that
follow.

8-50. Signals to clear the registers (when required) are sent by U24 in addition to the K clear
to A6 Gate Control assembly and ACCUM HALT to AS System Control.

8-51. The programmed data bit lines PDBkJ THROUGH PDB7 provide 8 lines for memory data
through A4 Memory Control to the A8 (A9, A 10, or A 11 optional) memory assembly (used for
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diagnostic data). If a programming code is being sent, only the lower four-bit lines (PDB0­
PBD3) are used. These four lines go the T-register of A3, to the Data Drive circuit of A4, to the
G-register of AS and to the M-register of A6.

8-52. The circuits associated with FFs U12A and B develop the listen Handshake for the
HP-IS bus. I nputs to this circuit are the 1 MHz dock from A4 Memory Control, the ACCUM
signal from A5 System Control and the Full signal from A4 Memory Control.

8-53. SHEET 2, FIGURE 8-7. Sheet 2 contains the Status latch, SRQ Request, 5RQ Gener­
ation, Source Handshake, and Status Byte circuits.

8-54. Status Latch U33 receives status 52 (programmed dead time < actual dead time) from
A6 Gate Control, 53 (sync error due to memory full) and 56 (completed N measurements) from
AS System Control in addition to PWR DOWN from A4 Memory Control.

8-55. The Source Handshake circuit U40A and B and associated gates control the bus hand­
shake for the talk output.

8-56. A service request condition such as power down will cause the SRQ request and SRQ
generation circuit to output the SRQ OUT signal to indicate to the controller that service is
requested. The controller requests status by serial poll which is detected by the SPM FF U17A
Sheet 1). The 5PMS signal causes the Status'!yte circuit to output the status to the bus. Status
is indicated by the state (1 or 0) of the Bl-B8 bits in the status byte as follows:

B1 - Power Down
82 - Programmed dead time < true dead time
83 - Sync error due to Memory Full.
84 - Memory 00 Empty
SS - Full 01 <1/2 Full

10 ~1/2 Full
11 Full

86 - N measurements complete
B7 - Service Request
88 - Not assigned.

3-57. For example, if B1 (power down) is a "1", a power failure is indicated. This means that
a power failu re occurred after the last status readout. After status is read out the Status Byte
circuit is cleared so a second request from the controller is required to obtain a new readout
to determine if the condition is current.

8-58. SHEETS 3 AND 4, FIGURE 8-7. Sheets 3 and 4 consist of memory data circuits only.
The purpose of these circuits is to take data from Memory, store it in a buffer and outputthedata
to the output data bus.

8-59. The Read circuit (shown on Sheet 3) sends Read Request to A4 Memory Conlrol which
transmits it to A8 Memory to start the Read cycle. The memory board will shift 8 lines of data
out to the data buffers (U46 and U48, Sheel 4) from where it is output to the bus when requested.
A4 Memory Control sends the READ STROBE (a window of =4() JJ.S) via U56B (Sheet 3) to the
buffers for read-in.

8-60. The T-register (Sheet 3) outputs through the T-counter to the Format State Latch
(Sheet 4) and to AS System Control T-counter to count the number of digits transferred over
from the S345A.

8-61. The T-counter counts down with every read accept from A4 memory control, to keep
track of how much data is sent out.
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8-62. The F and T-register circu its are used to provide output formats in ASCII, Binary, MSD
(first) or Binary, LSD (first).

8--63. The Address Clear and clock circuits (Sheet 3) control the Data Out Buffers (Sheet 4)
through address counter U44 which is an up/down counter. The counter indicates when the
address is ", used for determining memory empty.

8-64. The Format State Latch (Sheet 4) operates as a small state machine that does ASCII
formatting by inserting the comma (CL carriage return (CR), and linefeed (LF), and keeps
track of which digit is sent out.

8-65. In the ASCII format mode, the 8-bit byte of memory data is divided into two 4-bit BCD
digits. The 4-bit BCD digits are then converted to 7~bit ASCII digits. The time digits are first
sent followed by an ASCII comma (C) and then the events digits which are followed by a
carriage return (CR), and a linefeed (LF). This sequence is alternated back and forth by the
state machine which keeps track of which byte is being sent. In the case of the Binary format,
both buffers are allowed to transfer data out to the data bus. The internal output bus (Bl-B8
lines) is a three-state bus which passes status byte information or memory data information
to the HP-IB bus. In addition, the internal bus is fed by the circuits that generate the Comma
(C), Carriage Return (CR), or linefeed (LF).

8-66. A4 Memory Control

8--67. The Memory Control assembly contains circuits for contra] of A8 Memory assembly in
addition to Power-Up, Power-Down, and Clock Generation circuits.

8--68. The Memory Request Logic circuit shown in Sheet 1, Figure 8-8, contains shift register
U7 that acts as an 110 sequencer to control the read and write processing circuits shown on
Sheet 2, i.e., the Address Counter and Driver, Data Drive, and EmptylFull circuits. The sequ­
encer generates control 'signals through latches U14A, B, C, and D to ensure proper timing of
operation for the Read, Write, and Clear cycles. The cycles are initiated by signals from A3
HP-I B and AS System Control.

8-69. The Data Drive circuit U15, U16, U17, U18> and U19 (Sheet 2) receives data from A3
HP-I B ([81-[B8) and from the 5345A (LSD first) via A2 Motherboard A2Pl lDRA, B, C, D) and
sends the data to the AB Memory (A9, A10, and A11 optional).

8-70. Addressing is generated by the Address Counter and Driver circuit. The Write Address
Counter U23, U29 lines are selected by multiple)(ers U21, U24, U27, and U30. The 13 lines from
each address counter are combined in the multiplexers and sent through Drivers un and U2S
for the A1-All address lines and WRITE ENABLE (WE) to AB Memory (A9, Al0, and All
optional). One output of U27 goes to U31 to generate the Module Select lines (MS1-MS4) for
selection of the appropriate Memory assembly (if options installed).

8-71. The Empty/Full circuit uses Up/Down Counters U41, U42, U44, and U45 which are in­
cremented in the Write mode and decremented in the Read mode. The Fl, F2, F3, and F4 lines
to Decoder U37 from A8, A9, A10, and A11 Memory assemblies, respectively> (A9> A10, and
A11 optional) indicate to the Empty/Full circuit 2K, 4K, 6K, or 8K memory is installed.
Memory Empty is detected by the up/down counters and sent through gate U34D and U36 as
status. In addition to Empty and Full, status is required for less than 1/2 full and greater than
or equal to 1/2 full. These status signals are provided by the Q outputs of the up/down counters
through gate U43, multiplexer U35, and D~type FFs in U36. The logic states of status lines 54
and SS from U36 indicate Empty, Full, >1/2 full or ~112 full. The input lines to multiplexer
U35 pins 3, 4, 5, and 6 indicate "1/2 Full" and to pins 10, 11,12, and 13 indicate "Full" for 2K,
4K, 6K, and 8K memory. The inputs are selected by U35 for output to D-type FFs in U36 which
sends the memory status signals to A3 HP-I B for output to the Bus.
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8-72. The clock generator circuits (Sheet 1) receives the 10 MHz sine wave signal from the
534SA via A2 Motherboard WSj1 and converts it through transisitors Q4, Q5, gate U1C and
counter U2 to 1, 5 and 10 MHz square wave clock signals. The 1 MHz clock is sent to A3 HP-IB
listen, Talk, and $PM FFs. The 10 MHz clock is sent to A6 Gate Control M-counter.

8--73. The +SV inpuI 10 A4 is monitored by the power-down circuit (Sheet 1). When the +SV
drops below approximately 4V, the power-down circuit will sense the d rap and send PRW
DOWN to the Status latch (U33) on the A3 HP-IB, which will result in a Service Request. When
status is checked, power-down will be indicated.

6-74. AS System Control

8-75. The AS System Control board controls the processing of data by the 5358A. The data
from the 5345A is sent to A8 Memory through A4 Memory Control but processing the data is
controlled by AS System Control. The AS board receives the PI ClK EN and the PI ClK signals
at U9 from the S345A and generates the DATA elK 1 and Mai nframe DATA CLK for the
Memory Control board.

8-76. A measurement is started by bus command I (initiate) or GET (Group Execute Trigger).
These lines are OR'ed on the HP-IB board and sent to the System Control as ACCUM CMD
+GET. An alternate method of triggering is provided by an external source via the external
trigger rear panel connector to supply the ACCUM TRIG IN signal to AS. G-register U20 can
be programmed to trigger on either the rising (G6 Code) or falling (G7 Code) edge. The X part
of the rear panel address switch prOVides the FREE RUN signal via A3 HP-IB and the Y part
provides the trigger level (1V son load or 4V TTl load) input to the External Trigger circuit.

8-77. The PI DUMP signal from the AS board causes the 5345A to transfer data to the S3S8A.
The "Numerator Register Counter goes to 0" (NRC-O) signal resets the 534SA counter
(numerator register) to ensure a clear display. The PROC BUSY signal from the 5345A indi­
cates a measurement has been completed and the processing cycle is started. This signal stays
adive low during the transfer of data.

8-78. The G-register (U20) is controlled by codes of the program code set and can be pro­
grammed for continuous mode (Ge) or for counted mode (C1). Stop codes are Halt (H), Memory
Clear (DCl, SCl, R) or mainframe reset. Program code G4 is internal trigger and GS is external
trigger enable.

8-79. The N-register receives the code "N" followed by one, two, three, or four digits. The
N-register consists of U16, U19, and U22, and the N counter is U15, U18, U21, and U23. The
register sends data to the BCD counters. The PRRN signal resets the N-register to aIl0's. Then,
with the first number, the PRCN pulse occurs to clock in the number. The lSD counter is U1S.
When the N down-count gets to 0, the N Measurements Complete (N END) signal is sent out and
does an internal Halt.

8-80. The T-Counter (U8 and US) receives inputs from A3 HP-IS T~Register U43 and has an
output range of 1-16. ua outputs the lSD and US outputs e or 1 to control the number of digits
transferred from the 534SA to the S358A. U9 sends DATA CLOCK 1 to A4 Memory Control
Data Drive circuit and MF DATA ClK to Memory Request logic.

8-81. The G~register (U20) outputs PI HOLD or PI HOLD from program code G2 or G3, re­
spedively. The PI HOLD and PROC BUSY signal (when not accumulating data) activate Pi
INH ARM which is sent via A2 Motherboard to the S345A to inhibit arming. This signal also
goes to the A6 Cate Control Board to hold the MEAS (gate) signal to synchronize the A6 cir­
cuits with the 534SA. When power is applied to the 5358A, the G-Register is automatically set
to the following codes: 0, 2, 4, 6. These codes result in continuous mode (9), PI HOLD (2),
External Trigger (4), and Falling Edge (6).
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8-82. The INH PROC signal is sent to the 534SA from gate ASU11A to inhibit the processing
cycle when memory is full. The ACCUM DATA signal from A5U14D goes to the front panel
indicator ACCUMULATING DATA. The ACCUM signal from ASU14C indicates to A4 Memory
Control Data Drive circuit that the 5358A is accumulating data and indicates to the A3 HP-IS
to stop accepting data from the bus. The status signals S3 (sync error due to memory full) and
56 (completed N measurements) are sent to A3 HP-I B Status Latch U33. The DELAY ACCUM
signal is sent from A5U11B to A6U6C to inhibit status signal S2 (programmed dead time < actual
dead time) if data is not being transferred.

8-83. A6 Gate Control

8-84. The A6 Gate Control circuits control the time period of the measurement taken by the
5345A. The 534SA indicates it is ready to take a measurement by sending the Armed signal via
A2 Motherboard to gate A6U88 shown in Figure 8-10, Sheet 2, in the MEAS and Dead Gener­
ation circuit. The MEAS signal is then output from A6Q3 via a rear panel BNC connector to the
S345A GATE CONTROL INPUT. After a measurement is taken, the cycle repeats. The time
period of the measurement is controlled by the program code sent to the Mantissa (M) and
Exponent (E) registers shown in Sheet 1 of Figure 8-10.

8-85. The time period control circuits function to control the time of the measurement window
and the nonmeasurement window, or the ratio of MeaslDead time. A long gate time is used for
close-in and a short gate time is used for farther out offset frequencies. (If a series of measure­
ments were taken in the 5390A Sysstem and the information in the Times scaler of the 5345A
did not change, then the phase noise would be zero.)

8-86. The measurement time (gate window) and the ratio Meas/Dead time are controlled by
program codes to the registers shown in Figure 8-10, Sheet 1. The gate window can be varied
from 1 ps to 999E7 (999 x 107) J.I or 9990 seconds. Measurement time is programmed by an M
(mantissa) code followed by 3 digits and an E (exponent) code followed by one-digit, for
example:

M1E0 = 1 J..I.

M031Ee = 1 ps

8-87. These codes are sent on lines POBe-PDB3 to Mantissa Register U20, un, and to Ex­
ponent Register U15. The Mantissa Counter is made up of U19, U22, and U26 and the Exponent
Counter (decade) is U14.

8-88. The Dead time register U17 with decoder U16 form the Dead time Selector. The Meas/
Dead rates can be programmed as follows:

RATIO

Mainimum
1:1
2: 1

External
(External source such as HP
59309A Timing Generator)

PROGRAM CODE

D9K
D2K
D1K
D3K

8-89. With external dead time, the rear panel BNC connectors START and STOP are used for
an external device to control the dead time and only the measurement time is programmed.

8-90. The MEAS and DEAD (complement of MEAS) signals are sent to the rear panel BNC
connectors. (The DEAD signal can be used to control a second 5345A.)

8-91. The 10 MHz clock signal from A4 Memory Control is received by the Count Pulse cir­
cuit at U18 (sheet 1). The Count Pulse is sent through the divide-by-S circuit of U10 to the
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Mantissa Counter which is a BCD counter with U19 the least significant digit (LSD). As the
clock signal occurs, the counter counts as a cascading counter. The M eLK HOLD signal to
U18 from U9A (Sheet 2) stops the count.

8-92. When MeaslDead ratio is 2: 1, U16 pin 13 is active and FF U3A outputs through the
divide-by-2 circuit U10 to send MOD DECADE OUT signal to the Meas and Dead Generation
circuit (Sheet 2). This circuit also receives the various dead time control signals from U16 and
from Dead Time Stop circuit of transistors Q1, Q2.

8-93. The Count Chain Clear circuit (Sheet 1) receives the K code from A3 HP-IS decoders
to reset the circuit to determine when a measurement starts. This reset causes a programmed
number, such as D2!v11 E.0K to be entered immediately.

8-94. When external dead time or programmed dead time is less than true dead time (time
when no measurement is being made) the S2 status signal is sent via the A3 HP-IB to the bus.
(Sheet 2.)

8-95. An active HOLD BOTH signal from Ul2B to transistor 06 causes the MEAS and DEAD
OUTPUT signals to rise to ground level.

8-96. The DELAY ACCU M signal from AS System Control inhibits the 52 status signal if data
is not being transferred.

8-97. A7 Converter Board

8-98. The Converter board consists of two switching regulators, one that takes the +15V
@ 1A from the mainframe and converts it to +5 @ 2.4A maximum rating. The other regulator
takes the +20V @ 1/3A from the mainframe and converts it to '5V @ 1A. Essentially the two
switching regulators are identical except for differences in some of the component values, as
shown in Figure 8-11.

8-99. Since the two regulators have identical circuit operation, only the +5V A regulator will
be described. To provide the +5V A output, transistor OS must be turned on by the control
circuit, in s.uch a manner that it is turned on and then turned oH sharply, so that 05 is operated
either saturated or all the way off. When +15 volts is applied through transistor Q5, current
flows through indUdor L4 to charge capacitor C6, when there is a load on the output. The
current flow will increase gradually until the control circuit (described later) turns off tran­
sistor QS, at which time the current will decrease gradually due to the effect of the inductance
of l4 and the current supplied by diode CR8. Capacitor C6 is a special design with two leads
connected to each side. This type of connection forces the current through the capacitor and
effectively filters RF. Diode CR9 is a clamping diode (6V zener) to provide protection to the
circuit if transistor Q5 does not turn off. If the current through inductor L4 increases beyond
a set limit, the 534SA mainframe current limiting circuit will go into effect.

8-100. The test pei nts at the top of the board are provided as a convenience when checki ng
voltages. For detailed tests (such as noise tests) the board should be placed on an extender
board so the probing can be at the connector.

8-101. CONTROL CIRCUIT. Transistor Q6 is a booster that supplies the current for the base
of QS. The base of transistor 06 is driven by Q7. The output voltage +5V A is compared by a
line that comes from the junction of the collector of Q5 and L4 to indicate when the output volt­
age has dropped below a reference voltage or when its above. When its below, 05 is turned on
and when its above, QS is turned off. The 5-volt reference voltage is from the S345A man­
frame. The voltage comparison is made by operational amplifier U3 which controls transistors
07 and 06 to turn Q5 on and off. When the +5V A output voltage increases to approximately
+S.07V, the control ci rcu it acts to tu rn off transistor Q5 and when the output voltage decreases
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to approximately 4.93V, the control circuit acts to turn on transistor Q5 again. Diode CR10
clamps the output of U3 to go not lower than -0.7 volt, so the output of U3 will go from -0.7 to
+12 volts. Diodes CR12 and CRn are used as clamping diodes to provide a +12V and a -12V
operating voltage to U3. Resistor R20 in the emitter circuit to transistor 07 is a current limiting
resistor to limit power dissipation in Q7. Capacitor C7 is used to minimize ringing in the circuit.
Resistors R17 and R18 provide leakage current for transistors 03 and 06 so that the leakage
current is not drawn from the emitter-base junction which would turn on the transistors at the
wrong time. Resistor R19 is provided as a current sink to turn on the base of 05.

8-102. Jnductor l3 and capacitor CS act to keep large voltage spikes from getting back to the
5345A mainframe via the +15V supply.

8-103. CapacilOr C8 and resistor R30 provide an RC time constant circuit to prevent initial
surges of current drain from the 5345A mainframe +15V supply when power is first applied to
prevent exceeding the current capacity of the mainframe.

8-104. POWER FAil INDICATOR CIRCUIT. The +5V A output voltage is monitored by pin 2
of operational amplifier U4. When the +SV A output drops to approximately 4.5V the polarity
between pins 2 and 3 of U4 will result in an output from U4 that will turn on transistor Q8 and
turn on indicator 052.

8-105. +58 OUTPUT CIRCUIT. The +58 circuit differs only in some of the component values.
Resistor RB's value differs primarily to minimize the current in transistor Q3. Resistor R16,
capacitor C2 differ in the control circuit. Operational amplifiers Ul and U3 are connected 10

diHerent operati ng voltages. U3 uses + and -15 volts so it +15V goes down, so does U3. In the
case of Ul, it is connected to -15V and a +20V, so if the +2QV goes down so will Ul. 50 both
Ul and U3 will not go down if +15V does. The value of Rl differs from that of R28 tor the op
amps. If the +15V is down, the +5VB will not be. Then either one or the other LED fail indicators
will be on at a time to indicate if the +5VA or +5VB circuit is down (helps in troubleshooting).

8-106. The purpose of CR14 is to bleed off capacitor C8 at a higher rate in case of power fail,
so when the power comes back on, transistor Q5 is not turned on for too long a period of time
which would result in folding back the mainframe current due to exc~sive current drain. (5VA)
5VB has similar circuit.

8-107. AB Memory

8-108. The A8 Memory board contains 16 RAM's, Ul through U16, as shown in Figure 8-12.
RAM's U1, 3, 5, 7, 9, 12,14, and 16 are referred to as the upper K and RAM's U2, 4, 6, 8, '0,13,
15, and 17 are referred to as the lower K. Each group of RAM's contains lK 8-bit bytes of
memory. Each RAM contains 1024 cells and stores one-bit in each cell. The address lin~, con­
trol lines, and data inputs come from the A4 Memory Control. Address lin~ A' through A10
are connected in parallel to each RAM's Ae through A9 line, respectively. Each of the data
input lines, 011 through 018 is connected to one of the upper K and one of the low K RAM's.
Each of the data out lines 001 through 008 is connected to one of the upper K and one of the
lower K RAM's. The selection of the upper K or lower K group of RAM's is controlled by the
A11 line and the Module Select 1 line (MS1) through gates Ul1A,B, and C, For the first 1024
addresses, line A11 will be a logic 0" and after the first 1024 address, A11 will be Cl. logk " so
either the lower K or the upper K group of RAM's will be selected respectively. As the address
is incremented the data is entered through the 011-018 lines. The read and write operations
are controlled by the state of the active lOW Write Enable (WE) line. With WE held lOW and
the group selected, the data is written into the addressed location. To read, WE is held HIGH
and the group selected. Data is read out into the 001-008 lines to the A3 HP-IB board.

8-109. The F1 line supplies a ground connection to the A4 Memory Control to indicate that the
Memory board is installed. The F2, F3, and F4 lines serve the same purpose (if additional
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memory board options are installed) for memory boards A9, A10, and All installed in the
XA9, XAl0, and XAll slots, respectively. The additional memory boards must always be in­
stalled in the next higher numbered slot before they will operate (slots must be used in
numerical sequence when additional memory boards are installed). In addWon, the Module
Select line is labeJed MS2, MS3, and MS4 for boards installed in slots XA9, XA10, and XA11,
respectively.

Example Conversion Chart

DECIMAL HEXADECIMAL OCTAL BINARY

00 00 000 0000000o

01 01 001 00000001

02 02 002 00000010

03 03 003 00000011

04 04 004 00000100

OS OS 005 00000101

06 06 006 00000110

07 07 007 00000111

08 08 010 00001000

09 09 011 00001001

10 OA 012 00001010

11 OB 013 00001011

12 QC 014 00001100

13 OD 015 00001101

14 OE 016 00001110

lS OF 017 00001111

16 10 020 00010000

17 11 021 00010001

18 12 022 00010010

19 13 023 00010011

20 14 024 00010100

21 lS 025 00010101

22 16 026 00010110

23 17 027 00010111

24 18 030 00011000

2S 19 031 00011001

26 lA 032 00011010

27 lB 033 00011011

28 1C 034 00011100

29 10 035 00011101

30 lE 036 00011110

31 1F 037 00011111
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8-110. A12 Display Board

B-l11. A12 Display board contains LED's and associated circuits for indicating the operating
state of the 53S8A at the front panel. The LISTEN, TALK, and OUTPUTIING DATA LED's are
illuminated by signals from the A3 HP-IB to indicate when the S358A has been addressed to
talk or listen and when (if addressed to talk) data is being outputted.

8-112. The ACCUMULATING DATA LED is illuminated when a measurement has been
initiated and N measurements are not complete. The signal to the LED is from AS System
Control and indicates when the 53S8A has control over the 5345A.

8-113. The MEMORY FULL LED is illuminated by a signal from A4 Memory Contralto indi­
cate that Memory is full.

8-114. A13 BNC I/O Board

8-115. The A13 board mounts the BNC connectors ACCUM TRIG IN connected to AS System
Control, and the SAMPLE TIME (MEAS/DEAD) and DEAD TIME (STOP, START) connected to
A6 Gate Control.

8-116. DIAGNOSTICS AND TROUBLESHOOTING

8-117. Troubleshooting

8-118. The diagnostic test (refer to paragraph 4-8 through 4-11 for instructions on running
the Diagnostic Test) for the 5358A is divided into 17 different test sections; each test section
is dependent on the successful completion of one or more of the previous test sections for part
of its successful completion. For example, Test Section 2 tests for Memory-Clear operations,
but relies on the successful completion of Test Section ,'s test of the HP-IS listen and talk cir­
cuits. Refer to Figure 4-1 for equipment set-up and address switch settings.

8-119. Table 8-3 is a list of the diagnostic test sections and the principle test performed by
each test section, on the 5358A:

Table 8-3. Diagnostic Test Sections

TEST SECTION DESCRIPTION

1 HP-IS Basic Functions
2 Memory-Clear
3 Data Bits
4 Low Memory Address
5 High Memory Address
6 Memory Status
7 Memory Data
8 Formatter - UFO
9 Formatter - ASCII
10 Gate Generator - Mantissa
11 Gate Generator - Exponent
12 ACCUM - HALT
13 Mainframe Data Transfer-Bits
14 Mainframe Data Transfer - T Digits
1S N Counter Digits
16 Service Request and Status Byte
17 Dead Time
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8-120. As each of the Test Sections is being run, the section number is listed on the pri nter
to provide a record of the test conducted. Table 8-4 is a sample listing obtained using a 9871A
Printer, indicative of the successful completion of the Diagnostic program:

Table 8--4. Successful Diagnostic Printoul

5358A DIAGNCSTIC 05358-16001 rev A
N CH S I L. £. 4 0 96
TES~ING IN SEC1ION 1
~ESTING IN SEC~lON 2
TESTING I~ SECTION 3
TES~ING IN SECTION 4
TESTING IN SEC'l'I01~ 5
TESTiNG IN SECTION 6
TEST'IlK IN SECr IeN 7
TES'fiNC IN SEcrIOI~ 8
TESTI~G IN S£CTION 9
TES~ING IN SEC~ION 10
TESTING IN SECTIO~ 11
TES'fING IN SECTION 12
TES'i'INC IN SECTION 13
T£S'fING IN S2CTION 14
TESTING IN SECTIO~ 15
'rESTING IN SECTION 15
'1'£ S'i I NG IL~ SEcr I ON 1 7
TEST COM?LETE

Errors, if any, are listed under the section number, giving the test (and subtest) number at
which the error occurred.

8-121. The following pages explain each of the 17 Diagnostic Test Sections in order from 1 to,
17. An explanation of error messages can be found in the troubleshooting procedure which fol­
lows each test section explanation. Refer to Table 1-3 for a list of recommended test equipment.

8-122. Basically, there are two types of error messages. The first type is a fail ure message
which means that data received from the S358A is not exactly the same as the data the 9825A
expected to receive. The following is a sample listing of several data failure messages:

TE: S'l I,,, l...' L,. SLC"l IUL' 1
f'L".lLLi; '1 E. S'l' ~ 1- 2 Lt> t; Ai' =' 0
t J\.l LEG '1 r.Sf' " l.~ c:: = ;; "f..f.= 0tI

FAl LEO 'LE Si 1; 1. 8 1::.1<= 1 At{: U

The general format of this type of error message follows:

"FAILED TEST 1# n.m.p." indicates the error occurred in test section n at test m and at
subtest p where n, m, and p are integers.

"ER = 9" indicates what the Expected Result for the test is. "9" may be
a Status Byte in octal or data (9 is an integer) in octal or decimal.

"AR = r" indicates what the Actual Result is. To pass the test (and sub~

tests) AR = ER (r is an integer).
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8-123. The second type is an Input/Output error, There is a statement (time statement) in the
diagnostic program which tells the 9825A to wait so long for an input from the S3SBA when the
9825A is the listener and the 535BA is the talker. If the 9825A does not receive any data from
the 535BA within 1 second, the 982SA will print an I/O error. This statement is needed so the
program will continue running; otherwise, the program would stop and require operator assist­
ance. The following is a sample listing of some I/O erro~:

TEST il'~G I l~ SE:CT IOtJ 2
I/O ER1~ T8S'l'# 2.1 E:R= 10 Ar= 0
1/0 ERR 'Y'Es'r {f 2. 2 eR= 0 AN= 0
I/O ERR: Tt. S'l' If 2. 3 ER= 0 AF= 0
I/O ERR l'ESTli 2. 4 ER= 0 !\ ~= 0

The items printed on each line have the same meaning as for the data failure messages. Note
that an I/O error may occur even if AR = ER.

8-124. Since the 5358A is a software-controlled instrument, effective troubleshooting re­
quires a thorough knowledge of both hardware operation and program execution.

8-125. 9825A Calculator Display Descriptions

8-126. Paragraphs 8-127 through 8-131 describe the meaning of displayed information
(prompts) that occur during the test.

8-127. ENTER PRINT DEV ID # <current value>. This display is the print device ID #, com­
posed of two parts: the calculator 110 select code and the HP-IS address. The select code is a
decimal integer number from 2 through 15 (which is determined by the positron of the select
code switch located on the top side of the interface card connecting the calculator to the printer).
The HP-IS address is a decimal integer from 00 through 15 and is determined by the printer
Option 001 Interface assembly (refer to printer option manual for details). A default value
(normally preset) is preprogrammed and is displayed as part of the prompt. If this value is ac­
ce.ptable, press CONTINUE key without keying in a number. When the normally preset value
is not used:

a. If the printer is a 9866A, enter its I/O select code number (normally 6), then press
CONTINUE key.

b. If the printer is a 9871A, enter the select code with the printer HP-IB address number
(normally 701), then press CONTINUE key.

8-128. ENTER 535BA DEV ID # <current value>. This displays the 5358A device ID #, which
is determined by the selection of the HP-l B address swilches A1 through AS at the rear panel.
A defau It val ue (712) is preprogrammed and is displayed as part of the prompt. If this value is
acceptable, press CONTINUE without keying in a number. If the normally preset value is not
used, determine the HP-IB address by referring to Section III of this manual. Select the listen
Data address. Next, enter the I/O interface select code, joined with the tw'o-digit decimal HP­
IB address number, as follows:

Enter:
ccdd CONTINUE for 535BA (Default value is 712).

8-129. ENTER 534SA DEV ID # <current value> display. To default this entry, press CONTINUE
as in preceding paragraph. If default is not used, determine the Hp·IS address by referring
to the address table found in Section III of this manual or to the 5345A manual. Remote Pro­
gramming section. Select the listen address corresponding to a noncomputer dump Talk mode.
Next, enter the I/O interface select code to be joined with the tw'o-digit decimal HP-IS address
number as in the previous paragraph (Default Value is 710).
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8-130. 5358A DIAGNOSTIC rev <current reVISion>. The revIsion number is displayed to
identify the data of the diagnostic software. (This information can be helpful when in commu­
nication with HP service offices regarding possible problems.) Press CONTINUE key. This
allows the diagnostic program to start. The printer should print:

5358A DIAGNOSTIC rev <current revision>
MEM SIZE 2048 (or 4096, 6144, 8192)
TESTING IN SECTION 1

This indicates the diagnostic program has started. If there are no failures, the program will
continue to run without operator assistance, listing each section by number at the beginning
of each new sedion (e.g., TESTING IN SEQION 9). At the end of the diagnostic program,

TEST COMPLETE

will be displayed and printed.

8-132. Special Function Keys

NOTE

Refer to Figure 4-2 for a picture of the Special Function Keys Overlay
for the Diagnostic program.

8-133. SUPPRESS PRINTING OF ERROR MESSAGES. Error messages will continue to print
until the condition causing the error is corrected or testing that may be causing the particular
error is completed. To discontinue printing of errors, press special function key f] for SUP­
PRESS PRINT. This will suppress all errors so that errors in subsequent sections will not be
recorded. To activate error printing, press SHIFT key and special funCTion key f], simultaneously.

8-134. HALT PROGRAM. To halt the test in progress in an orderly manner, press SHIFT key
and special function key f;, simultaneously. The program will usually stop immediately. If the
printer is in the process of printing a line, it will be allowed to complete the line. In the case
of the 9871A Printer, the printer has a data buffer which will be emptied. The STOP key will
also stop the program in much the same way as the special function HALT key; however. in
some cases, the halting of the program is not in an orderly fashion and could cause invalid
errors. In a few cases, the HALT or STOP keys will not respond to the touch of the key and the
RESET key must be pressed. The nonresponse is usually due to an I/O problem and can only
be released by the RESET.

8-135. lOOP ON ALL TEST. Program may be activated to continue to run through all of the
tests repeatedly until halted (i.e .• after section 16, nelCt section is 1, 2. 3, etc.). Press special
function key f,o for lOOP ALL TEST. This mode may be deactivated by pressing SHIFT key
and special fundion key f 10 ' simultaneously. The program will terminate after next test section
17 with a TEST COMPLETE message.

8-136. STOP ON FAILURE. Program may be activated to stop after each failure. Press special
function key f 8 for STOP ON FAILURE. This funCTion is useful during "lOOP ALL-TEST" or
when operator's attention is not available to prevent excessive paper from being consumed
due to an error. Program may be continued until next error by pressing CONTINUE key. This
mode may be deactivated by press SHIFT key and special function key f8• simultaneously, any­
time. Starting the program from the RUN key will automatically deactivate this mode.

8-137. f 11 EJEQ PAGE. (Applies to 9871A printers only.) To eject the paper to a new page,
press special function key f ll for EJECT PAGE. The tear point can be positioned at the top of
the printer carriage, then RESET key pressed.
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8-138. START, RESTART, OR CONTINUE PROGRAM, as follows:

a. Start program action is required only if the RESET key has been activated. Press RUN
key. The program will start with the display - ENTER PRINT DEV ID # <current
value>.

b. Restart Program action is required when program has completed the test, a HALT or a
STOP has been activated. Press special function key fs for RUN ALL TEST. Note that an
error will occur if the program has not been started from the beginning previously.

c. Continue Program action is required only when the STOP key or special function key
f 6 STOP ON FAILURE has been activated. Press CONTINUE key. Note that, if the
STOP ON FAILURE mode is still active, the calculator will stop running the program
on the next failure.

8-139. fo DISPLAY TEST #. Program may be activated to indicate the specific test number.
Press special function key fo for DISP TEST If. the display will show, for example:

SEC # 5 TEST # 298 SUB # "

Each time the special key is pressed, display is updated to show the most recent test number.
This information is convenient in running the memory test, sections 4, 5, and 7, when memory
size is large, for it gives the operator an indication that the test is proceeding smoothly.

8-140. f6 PRINT ALl. Program may be activated to print the results of each test. Press special
function key f 6 tor PRINT ALl. Printer will respond by printing, for example:

4.51 ADDR == 62 ER 62 AR 62

This information is convenient to use in much the same way that the Dl$PLAY TEST 1# is used,
to indicate to the operator that the test is proceeding smoothly. This mode will continue until
deactivated by pressing SHIFT key and special function key f 6, simultaneously. Starting pro­
gram from RUN will also deactivate this mode.

8-141. f4 RUN/LOOP SPECIFIED SECTION. Program may be activated to run one or more
sequential test sections. If one test section is specified, the program will automatically loop
withi n that test section, printi ng the test section number only once. When more than one test
section is specified, a TEST COMPLETE message will be given at the completion of the last tesl
section specified. unless the lOOP ALL TEST is activated. Press special function key f4 for
RUN/LOOP PART. The display will respond:

ENTER <SEC #> .<TEST #> I <SEC #>

<SEC If> means the one or first test section number to be run. Test sections must be specified
in sequential order (i.e., if section 2 to 4, then 2 must be entered) ..<TEST #> is optional and
allows the operator to specifiy a particular test It within a section. It is useful primarily for
maintenance; for example: 2.4 where .4 is the test number. <SEC #> is optional and is used to
specify the second test section number. Wraparound section numbering is not allowed (i.e.,
1S through 20). Note that the comma is used to separate the two section numbers. After enter­
ing test section number(s), press CONTINUE key. To terminate this mode in cases where only
one test section is specified, press SHIFT key and special function key f4J simultaneously. The
program will terminate with a TEST COMPLETE message at next completion of the section.
This mode is automatically terminated by a HALT and RUN/LOOP PART or RUN All TEST
or by a RESET/RUN operation.

8-142. f9 LOOP ON FAILURE. The program may be activated to loop on the the test which
fails next. This is primarily useful for troubleshooting, but is not effective for each test section
because of the structure of the test.

8-143. SHIFT f11 CLEAR ALl. Press SHIFT key and f'1J simultaneously, as a master clear
for all of the function keys whose shifted mode contains a clear function (i.e., keys fv f6 , f71 fa'
and f9)·
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8-144. SHIFT fo END PROGRAM. Special function key provided for loading the directive
program from the tape cassette and starting the program. This is a return to the program which
was described in the loading procedure in paragraph 4-12. The calculator must be in a HALT
condition prior to actuating the END PROGRAM function. To END PROGRAM, press SHIFT
and fo keys, simultaneously.

NOTE

For a listing of the diagnostic program, refer to paragraph 4-22.

8-145. Test Section 1 (HP-IB Basic Function)

8-146. This section tests the A1 HP-lB input board and A3 HP-IB control board for the ability
to be addressed to listen, unlisten, serial poll, talk, and untalk. Completing these functions
indicates that the 5358A is able to pass data to and from the 9825A calculator.

8-147. There are nine tests in this section as listed in Table 8-5. For tests one through six the
9825A interface card status byte is read for status of the NDAC, NRFD, and DAV lines after
transmission of the address message. A result of octal 0 (all three handshake lines are in­
active) indicates the HP-IS is in an idle state as should be after transmission of an UNLlSTEN
or a SERIAL POLL ENABLE command. A result of octal 4 (binary 100) indicates the NDAC line
is active with NRFD and DAV inactive, therefore the 5358A is ready for data. Generally, the
5358A should be ready to receive data after it has been addressed to listen at either one of its
listen addresses (data address or program address).

Table 8-5. Test Section 1 Tests

TEST
ADDRESS MESSAGE

NDAC NRFD DAY I/O FLAG
PRINTOUT

SENT TO 5358A CODE

1.1 Unlisten 0 0 0 0

1.2 Lower listen address 1 0 0 4

1.3 Unlisten 0 0 0 0

1.4 Upper listen address 1 0 0 4

1.5 Unlisten 0 0 0 0

1.6 Serial poll enable 0 0 0 0

1.7 Untalk 0 0

1.8 Upper talk address 1 1

1.9 Untalk 0 0

8-148. Tests seven through nine check the ability of the 5358A to be a talker in the serial
poll mode. The address message of either talk or untalk is sent to the 5358A, the 9825A interface
card is instructed to read data from the 5358A. When the 5358A is addressed to untalk, data
should not be received by the interface card and the interface 1/0 flag should indicate a BUSY
condition. When the 5358A is addressed to talk, the lIO flag should indicate a READY condition.
The talk test (1.8) requires the 5358A to be in the serial poll mode as programmed in lest 1.6.

8-149. Troubleshooting Test Section 1

8-150. Because test section one is checking the 5358A's HP-18 basic functions, only those
instruments shown in Figure 4-1 should be connected to the HP-IS bus.

8-151. The serial poll enable test is used to check the status byte of the 5358A. The upper listen
address (data address) is used to send data to the 535BA. The lower listen address (program
address) is used to send program codes to the 5356A.
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8-152. The states of the three handshake lines NDAC, NRFD, and DAV are used to check the
mode of the 5358A. For tests 1 through 6, the expected result and actual result will be expressed
in octal form and will show the condition at the three handshake lines (as shown in Table 8-5).
For tests 7, 8, and 9, the I/O flag in the 982SA HP-IS interface card is examined for the con­
dition of the 5358A.

8-153. The RUNILOOP part key £4 is effective in this section. Looping on a particular test is
hel ptul in creati ng a static condition for troubleshooti ng. Loop in test 1.6 is not effective be­
cause the test is dependent on a previous set condition. loop on any of the other 8 tests, how­
ever, is effective.

8-154. A MEMORY FULL or ACCUMULATING DATA condition of the 5358A could also cause
an error by indicating a NRFD (not ready for data) condition.

8-155. For errors in tests 11 2, 3, 4, and 5, look at the handsha ke circuitry and listen fl ip-flop
A2U12 and A2U16B. For errors in tests 6, 7, 8, and 9, examine the talk flip-flop A3U16A.

8-156. Test Section 2 (Memory Clear)

8-157. This section tests the abil ity of the 5358A to receive data and to send the status bits
which indicates the empty and the not empty memory conditions. This test section checks the
functions of the A3 HP-I B control assembly and A4 Memory control assembly to receive, store,
and clear one-byte of data and to set, clear, and send the memory status bits of the 5358A
status byre.

8-158. The 982SA sends a HALT (H), an output format code, and a RESET (R) (clear memory)
command to the 53S8A. The HALT disengages any previous data transfer from the 5345A while
the format command programs the HP-IB assembly to minimize any additional circuits to be
tested in Test Section 3. The initial RESET command dears memory, in case memory was left
full from a previous test section because a memory full condition would not allow the 5358A
to receive additional data.

8-159. Test Section 2 consists of four tests as listed in Table 8-6. One data byte, arbitrarily
chosen as octal 0, is sent to the 5358A. During test one, the memory status should be <1/2
full (not empty). On tests 2, 3, and 4, a program code message is sent, fol/owing the data byte,
to clear memory in one of three ways: Select Device Clear (SDC), Reset (R), and Device Clear
(DCl). Testing the status byte following the clearing of memory should indicate an empty
condition.

Table 8-6. Tesl Section 2 Tem

::.:E.C ~?
-:1 EF.: ::: 1 (I Fi!:::= 1 ti.:... "- .-, EF.>: Cl f::r l~~= (i
~. " c
2: .-,

EF:~:: 0 HF.:= (1.:.'
.'J ·f EF.:;::;o D fiR-= (11:._

8-160. Troubleshooting Test Section 2

8-161. The 5358A can be reset in 3 ways. These are RESET (R) (memory clear), Select Device
Clear (SDC), and Device Clear (DCL). These signals are generated on the A3 (HP-IS) board
primarily by A3U2S and A3U29.
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8-162. RUN/LOOP PART f 4 is effective on three (2.2, 2.3, and 2.4) tests. Test 2.1 has no reset
statement so eventually memory goes full stopping the 9825A.

8-163. Loop on Test 2.2 will activate the memory clear circuitry on the A3 and A4 boards. The
memory clear (R) signal originates from the program decoder A3U24 Pin 13.

8-164. Loop on Test 2.3 will activate the memory clear circuitry via the Selective Device Clear
signal from A3U25.

8-165. Loop on Test 2.4 wi 11 activate the memory cl ea r ci rcuitry via the Device Clear signal
from A3U25.

8-166. The Error Printout message gives the expected result and the actual result of the
STATUS BYTE in octal form. If the expected and actual result are converted to binary form,
the difference between 5TB4 and STB5 can be seen. With this information, the troubleshooting
procedure is to follow ST64 and/or ST85 from the output A3U28 back to the origin at A4U36.

8-167. The areas of possible malfunction are the A3 board STATUS BYTE circuit, the decoding
of R, SOC, or Del on the A3 board, the EMPTY/FULL circuitry on the A4 board, or the write
(wrt) into memory and clear memory cycle.

8-168. Test Section 3 (Data Bits)

8-169. This section tests the ability of the 5358A to receive, store, and send a data byte. Data
is generated by setting one of the eight-data bits to a logic 1 and the remaining bits to logic 9
to test one line of the eight-data lines at a time. Completion of this section verifies all eight
bits of the data byte for shorts or opens. The data path is through the A3 HP-IB, A4 Memory
Control, AB Memory (address location 0 only), and A3 HP-IB format and output section.

8-170. The 5358A is initialized by sending the nonreverse, non-ASCII (first in first out binary
data) format code F2. The digit transfer code of T1 is also sent to minimize the additional cir­
cuits to be tested in later sections.

8-171. This test sedion consists of nine tests listed in Table 8-7. For every test, an expected
result (ER) is assigned and a memory reset is sent to the 5358A. The expected value generated
is such that a logic 1 is in the bit position corresponding to the test number, counting from the
least-significant-bit, with the remaining seven bits assigned a logic ~. This allows each data
line to be individually tested for both a logic 1 and" state. Test 9 generates all logic 0'5. The
expected value is sent to the 5358A, stored in the first address of 5358A memory and read back
into the 9825A as the actual result.

Table 8-7. Test Section 3 Tests
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8-1n. Troubleshooting Test Section 3

8-173. The data lines are being checked from the A3 board through the A4 board tothe AB board
and from the AB board back through the A3 board buffer (A3U48, U46).

8-174. Each test except test 9 tests one of the eight data bit lines by setting it high and the
remaining seven low.

8-175. The error printout is in octal form. If changed to binary form, the logic 1 is in the bit
position corresponding to the data bit being tested. Test 9 sets all data bit lines to logic 0.

8-176. RUN/LOOP PART f~ is effective and allows the bit signal to be followed through the
5358A. Possible areas of malfunction are the read/write or clear cycle on the A4 board, or the
load/unload circuitry on the A3 board. The read and the write address on the A4 board (U23,
U29, and U20, U26 respectively) should toggle between address 0000 and 0001. Any other ad­
dress indicates a malfunction in the read/write cycle.

8-177. Test Section 4 (Low Memory Address)

B-178. This section tests the ability of the 5358A to receive, store, and send a block of data.
A block of data is defined as 256 bytes. Each byte of data is unique in order to detect errors
caused by mixing data within the block of data. The first half of Section 4 consists of writing and
reading one byte of data at a time for a total of 256 times. This allows the address read and write
counters to address all the first 256 memory cells. The second half of Test Section 4 consists of
writing a full block of 256 bytes of data at one time and then reading back one byte at a time.
tn this way separate operation of the write and read address counters and memory cells can
be verified. Completion of this test verifies the eight-least-significant (Iow order) memory
address lines addressing main memory for both read and write operations and the first 256 bytes
of memory.

8-179. The 5358A is initialized by sending the non reversed binary format code F2 and a reset
memory command (R) (sets memory address write and read counters to zero). Data is gener­
ated as a binary number between 0 and 255 and stored in the string array D$. The data corre­
sponds to memory addresses" through 255 for convenience of error detection.

8-180. Test Section 4 is defined as being in two groups. The first group, consisting of Tests 1
through 256, sends one binary number corresponding to the test number minus 1 (that is ad­
dress" through 255) to the 5358A and reads one binary number back from the 5358A. The error
comparison is made after each write and read. The second group of tests starts at test number
257 by first sending a Select Device Clear (SDC) to the 5358A which should reset memory (set
both read and write address counters back to zero). Data from the string array D$ is sent to
the 5358A as a block, that is 256 bytes of data are written into the 5358A memory. Then one byte
of data is read from memory and compared with {he expected result for an error. Test numbers
258 through 512 continue this process of reading one byte of data and comparing the actual
result to the expected result.

8-181. Troubleshooting Test Section 4

8-182. The lower eight address lines (A1 through A8) are being checked for short and opens
from where they originate on the A4 Memory Control board through the (A1) Motherboard to
the A8 (A9, A10, All) Memory board(s).

8-183. This test is grouped into two types of tests. In the first group (Test 1 to 256), the 9825A
writes a byte to the 5358A and immediately reads it back. In the second group (tests 257 to 512)
the 9825A first writes a block, which is defined as 256 bytes (test 257), into the 5358A. Then the
9825A reads (258 to 512) from the 5358A one byte at a time.
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8-184. RUN/lOOP PART f 4 is effective for Tests 1 to 256. The error printoul shows the test
number in decimal and the address, expected resull (ER) and actual result (AR) in octal. By
changing lhe ER and AR to binary form, the faulty address line(s) can be isolated.

8-185. RUN/LOOP PART f 4 on Tests 257 to 512 is not effective. During test 257, after a memory
clear, one back (256 bytes) of data is written into memory. At this time, the write address coun­
ter has counted to 256, while the read address counter is at zero. Tests 258 to 512 will be read­
ing from the 5358A one byte at a time and at the same time the read address counter will be
incremented once for each read (tests 258 to 512).

8-186. The areas of possible malfunction in tests up through 256 are in the data cells of the
A8 Memory board. For failure of tests 257 to 512 the problem may be the address multiplexer
or the address lines on the A4 Memory Control board.

8-187. Test Section 5 (High Memory Address)

8-188. This section tests the higher order address lines (A9 to All, MSl to MS4) and corre­
sponding memory cells. This section is similar to Test Section 4. Known data is written into the
5358A memory at one time and then read back from memory and checked against the expected
value. It is assumed but not previously tested, the high address memory cells are functioning
correctly.

8-189. The 5358A is initialized for a digit transfer of 1 and the programming format code F2
specifying the binary nonreverse format. An "R" (memory clear) command is sent to start
memory at a known point. All the data is written into memory at one time. The data is then
read one-byte at a time and compared with the expected value.

8--190. Troubleshooting Test Section 5

8-191. RUN/lOOP PART f4 is not effective because all addressi ng must start with a reset. Stop
on failure fa is effective, but the address on the A4 memory control board points to the ad­
dress indicated by the error printout plus one.

8-192. After stopping the program on an error, determine by examining MS1 to MS4 on the
A4 Memory Control board U31, which memory board (AB, A9, A10, or All) is being addressed.
If there is only 2K of memory (one memory board installed) the defect possibly exists in the
address lines A9 through All or the data cells in the upper K (top row of 8 le's) on the AB
Memory board. If there is more than one memory board installed, there may be a problem in
the MSl to MS4 circuitry. The empty~full circuit on the A4 Memory Control can also cause
an error if memory becomes full prematurely.

8-193. Test Section 6 (Memory Status)

8-194. This section tests the memory status and the EOI (HP-IB line that indicates EOF, end
of file). Memory status is generated on the Memory Control board empty/full circuit, and
modified on the HP-IS board to include HP-IB data output buffer empty. EOI is the result of
sending the last byte of data in the binary format only. The empty/full circuit has been partically
checked in the low and high address test (Test Sections 4 and 5) to the extend that memory
did not go empty prematurely. The 5358A is initialized with a memory clear "R" and binary
nonreversed format (F2). Memory address is calculated for 1/2 full and full, for a given
memory size M. The memory size is specified by the operator during the start-up of the
diagnostic.

8-195. Memory status is first read to confirm that memory is empty as the result of the memory
clear during the initialization. Next, one byte is sent to the 5358A and Status is checked again.
Status should now read .$112 full. Again one byte is sent to the 5358A and Status is read. This
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continues until memory is full, checking Status after each write. At memory >1/2 full, Status
changes and the program assigns a new expected value. When memory is full, Status is checked
for a full value.

8-196. Finally, one byte is read from memory, and Status is checked for >112 full, This proc­
ess continues through ~112 full until memory is empty. During the entire read portion of the
test, the EOI line is checked via the calculator EOF status for an indication of an "end of file".
One the last byte read from the 5358A, the EOF status should indicate end of file.

8-197. Troubleshooting Test Section 6

8-198. The memory status is generated on the A4 Memory Control board and is output through
the A3 HP-IS board. The affected status bits are 5T84 and STBS. Depending on the state of
these bits, memory is indicated to be full (Bit 5=1, bit 4=1), >1/2 full (1,0), ~1I2 full (0,1) or
empty (0,0). The error message contains the test number, the address, the expected result
(ER) and the actual result (AR).

8-199. By using the STOP ON FAILURE (4a) key, the program can be stopped on the error
creating a static condition. After status has been determined as to which state it should indi­
cate (by dividing the printout address by the total amount of memory) the malfunction can be
traced from the final output A3U28(4, 14) back to the detector circuit A4U39(1, 4).

8-200. Expected result (ER) 400 occurs when memory is empty (memory is empty and HP-IB
storage buffer A3U48, U46 memory is empty). Status bits ST84 and STBS are low and EOI
(end of file) is high.

8-201. Test Section 7 (Memory Data)

8-202. This section tests the memory data cells for alt of the memory. The data lines were tested
in the DATA BIT TEST (Section 3). Data cells were tested indirectly during the Low and High
address test (Section 4 and 6), however, in this section four different bit patterns are written
into and read from the 5358A and compared. These bit patterns are shown in Table 8-8. The
5358A is initialized for a format of binary nonreversed "F2" and memory is cleared.

8-203. The test section writes and reads one block of a known bit pattern at a time and com­
pares known (expected result) with actual results. If a mismatch occurs, the test is incremented
one at a time (the block is broken down byte-by-byte), looking for the error in data between
known and actual, otherwise, the test is advanced by one block of data. After memory is com­
pared for one-bit pattern, the bit pattern is changed and memory is checked again.

8-204. Troubleshooting Test Section 7

8-205. This section tests all the memory data cells. In order to do this, four-bit patterns are
generated and written to the 5358A and immediately read back by the 9825A. The actual re­
sult (AR) is compared to the expected result (ER). If they match, the test is incremented. If a
mismatch occurs, an error condition exists and an error message is printed.

Table 8-8. Section 7 Bit Pattern Te5ts

B8 B7 86 85 84 B3 82 B1 Octal

Bit Pattern 1 1 0 1 0 1 0 1 0 252

Bit Pattern 2 0 , 0 1 0 1 0 1 125

Bit Pattern 3 1 1 1 1 1 1 1 1 3n

Bit Pattern 4 0 0 0 0 0 0 0 0 0
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8-206. The four bit patterns (bytes) generated and sent to the 535BA are listed in Table 8--8.
These bit patterns are wrinen to and read from the 5358A in a 256,byte block for all of memory.
When each pattern has been successfully completed, the next pattern is generated and the
test sequence is repeated. If an error exists, the test is incremented one address at a time, look­
ing for the error in data between the expected result (ER) and the actual result (AR).

8-207. By using the STOP ON FAILURE key fa' the process will stop one address after the
error occurs creating a static condition making logic path tracing possible.

8-208. If all previous tests pass, then the data path through the A3 HP-IB board can be assumed
to be operating correctly. The problem may be in the A4 address counter circuitry (if more than
2K memory is installed) or the AB, A9, A10, or A11 memory board or boards.

8-209. If the test stops on an error, the error printout shows at which address it is stopped
(one address higher than where the error occurred), and the expected result (ER) and the actual
result (AR) the 9825A received.

8-210. Starting with the address latch (A4U22, U25), verify the printout address with the actual
address. The problem could be that the read-address counter (A4U23, U29) is not incrementing
properly so the correct address location is not being accessed. If the addressing is working
properly, the fault may be in the (A8) memory board or boards. By comparing the actual and
the expected results (both in binary form), the bit in which an error exists (bit ethrough bit 7) can
be detected. This will show which 2 of the 16 le's on the Aa memory board are malfunctioning.
By looking at the address (in decimal form) where the failure occurred, and comparing it with
the total number of address possibilities (memory size), it can be determined which row (upper
or lower K) of a le's (on the AB memory board) is being addressed.

8-211. Test Section 8 (Forma"er - UFO)

8-212. This section partially checks the capability of the 5358A (HP-IB board) to send data
out through the HP-IB bus in different formats. The 5358A can send data in three different
formats: binary nonversed, binary reversed, and ASCII. All previous sections used binary non­
reversed format. This section tests the binary reversed (last in first out) format.

8-213. There are 15 tests in this section. The T-counter (the number of digits transferred
counter) is set to the test number, e.g., for test 7, the T-counter is set to 7. The new circuits
checked in this section include A3U41 used to decode the format program codes (Fe to F2).
Also checked are the T-register (A3U43) and the T-cou nter (A3U53). Previous to this section T
had a value of 1. This implies that the operation of usa has been checked and verified. The
buffer address counter (A3U44) and the buffers (A3U46, U48) are also checked for all possible
addresses.

8-214. Troubleshooting Test Section 8

8-215. This section tests the T digit counters (A3U53, U58, U43) and the HP-IB storage buffers
and counter (A3U48, U46, U44). The s358A is programmed for Fe format (UFO: last in, first
out).

8-216. In the error message, the (1 to 15) represents the T-counter value. ''I" digits are
sent into the buffer and then out through the ASCII bus UFO. This sequence is done three times
for every "T" value. Two examples are given in Table 8--9.

8-217. lOOP ON TEST (Special Function key f4 ) is effective. By looping on a particular test,
correa operation of the T-register (A3U43) and the T-counters (A3U53, US8) can be verified by
checking that the "T" number (test number) is present at the T-counters (A3US3(15, 1,10,9))
and A3U5B(1S). Also verify the TC=O (TP-5) is toggling. This signal is needed to tell the END
OF READ FF )A3U65) that "T" digits have been transferred.
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Table 8-9. Section 8 Test Examples

Test "1"
EXPECTED VALUE (ER)

No. Register

Example
8.3 3 3 2 1 6 5 4 9 8 7

1

Example
804 4 4 3 2 1 8 7 6 5 12 11 10 9

2

8-218. Test Section 9 (Formatter ASCII)

8-219. This section tests the ability of the 5358A to output data through the HP-IB bus in the
ASCII format (code f,). All previous sections have been in binary output format.

8-220. There are 13 tests in section 9. The test number corresponds to the T-counter preset
val ue (test 9.4, T=4). In each test the 5358A wi 11 send data out to the H P~I B bus. The data wi 11
be liT" digts (Time scale digits), then a comma, 'T" more digits (event scale digits) a carriage
return and a linefeed.

8-221. This coding is accomplished by the circu itry on the upper half of page 4 of the A3 board
schematic. ASCII format status latch U66 and associated gates tell the circuits on the upper
right of page 4 when to generate a comma, carriage return, and a linefeed.

8-222. Troubleshooting Test Section 9

8-223. This section tests the ASCII formatter (A3U66) and associated circuits. The purpose
of the ASCII format status latch (A3U66) is to keep track of when, in the data output sequence,
a comma, carriage return, and line feed, needed in the ASCII format, should be generated.

8-224. A typical example of the section printout is shown in Table 8-10 (generated by pressing
key f6 pri nt all). ASCII format is LJ FO (last in first out).

Table 8-10. Printout Explan.ation

Section Test Subtest ER AR
ASCII Data

(ER and AR)

9 1 6 63 63 3

9 1 7 S4 54 ,

9 1 8 62 62 2

9 1 9 15 15 eR

9 1 10 12 12 LF

9 1 11 65 6S 5

8-225. The seq uence starts with the T-cou nter bei ng set to 1/T" , and A3U66 being cleared by a
load through A3U69(12). The load is also responsible along with read accept signal for loading
"T" digits into the A3 buffer (U46 and U48). When "T" digits are loaded into the buffer and the
T-cou nter at zero, the signal wi 11 then set the T-counter back to the ''1'' val ue.

8-226. Outputting data starts when unload (from A3U65(5)) is present at A3U46 and U48
and the address down-clock is present at A3U44(4) from A3U61(8). Because of the T signal
from A3U66(6) to U54(4), the address down-clock will occur once for every two data accept docks_
Wi tn the T-counter bei ng decremented once every data accept, the T-eau nter will go to zero but
the address counter (U44) will 0 nly be half-empty. At this poi nt the stale machine (U66) will
supply acomma to the bus. When the comma is accepted, the data aceeptwill preset the T-counter
and continue the sequence once more.
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3-227. When the T-counter reaches zero, the address counter U44 will also be zero. This causes
state machine U66 to output a eR (carriage return) and a LF (linefeed) to the bus.

8-228. Test Section 10 (Gate Generator - Mantissa)

8-229. This section tests the A6 gate control board. Specifically, the Mantissa portion of the
gate signal generator will be stimulated. The Mantissa registers are A6U20 and U23 and the
Mantissa counters are A6U19, un, and U26. Because the 5358A generates a gate window for
the 5345A, the 5345A must function with an external gate. This is the first section of the diag­
nostic that relies on the proper functioning of the 5345A (other than power supplies for the
535BA).

8-230. There are 21 tests in this section. Test 1 through 12 test one only of each of the 12 (3­
by 4-bit) preset input lines to A6U19, U22, and U26. Tests 13 through 21 test U19, U22, and
U26 with the same decade number sent to each. A typical example of the printout obtainable
by pressing special function key f6 print all is shown in Table 8-11.

Table 8-11. Section 10 Printout (parcial)

Test ER AR

10.8 80 80

10.9 100 100

10.10 200 200

10.11 400 400

10.11 800 800

10.13 111 111

10.14 222 222

10.15 333 333

8-231. Along with the M-counters, the M-registers A6U20 and U23 are checked for proper
operation and, except for the Exponent register and counter and the Dead Time register and
counter, the remainder of the A6 board must operate for the input and output of the clock
signals.

8-232. Troubleshooting Test Section 10

8-233. The 5358A is programmed, depending on the test, for a measurement gate window of
a particular time interval in }.lseconds. This window is sent to the 5345A external Gate Control
Input. The 5345A is programmed for TIME INTERVAL and EXTERNAL GATE. The 5345A then
measures the length of the signal applied to the Gate Control Input. The result is displayed by
the 5345A and sent on the HP-IS to the 982SA. This reading is compared to the expected result.
If there is a mismatch, then an error condition exists.

8-234. Loop On Test f 4 is used, depending on the test number, verity that the M counters
(A6U19, U22, U26) are set to the correct number. If not, suspect the M registers (A6U20, U23).
If the correct number is being sent to the counters, check the borrow out of A6U26(H) and
the succeeding load from A6U18(5). If all are functioning correctly, check the decade out of
A6U14(1) and follow the signal through A6U10(S) and A6U1(11). The signal is now called
MEAS and is output through the 5358A rear panel BNC. If this signal is correct then a problem
exists in the 5345A mainframe.

8-235. Test Section 11 (Gate Generator - Exponent)
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8-236. This section tests the exponent counter A6U14 and exponent register A6U15 on the
A6 Gate Control board.

8-237. There are 8 tests in this section. The test number minus 1 is used as the exponent of
the measurement time. With the mantissa set to 1, the exponent is set to 0, " 2, .. .7. This is
equivalent to measurement times of 1, 10, 100....107 j.Ls. Table 8-12 shows all 8 tests in this
section.

Table 8-12. Section 11 Tests

TEST ER AR

11.1 1 1

11.2 '0 10

11.3 lOO 100

11.4 1000 1000

11.5 10000 10000

'1.6 100000 100000

11.7 1000000 1000000

11.8 '0000000 10000000

8-238. When the exponent counter counts down M to the E power an output occurs at U14(1)
called Mode Decade Out. This signal ripples through and becomes the MEAS output.

8-239. Troubleshooting Test Section 11

8-240. Test Section 10 checked all circuits being stimulated in this test section except for the
Exponent Counter and the Exponent Register.

8-241. By looping on a particular test, Run/Loop part, (special function key ( 4 ), the
Exponent Register (A6U15) can be checked by verifying that the correct value of the exponent is
present at the outputs (pins 2, 7,10,15). If the correct value is not present, and the clock is present
(A6U15(9), check U15.

8-242. If the corred value is present at the outputs of U15, check the Exponent Counter
A6U14. First check pins 15 and 16 or U14 for levels of +5V and -14V respedively. Next, check
the Reset Max (Pin 6) and the Ext. Input (Pin 3). If these inputs are in order, U14 is defective.

8-243. Test Section 12 (ACCUM-HALT)

8-244. This section tests mainly the AS System Control board. More specifically it tests the
ability of the 5356A to start an accumulation of data from the 5345A and to halt the
accumulation.

8-245. This sedion consists of 9 tests. The tests with the expected and actual results and the
commands sent to the-5358A are shown in Table 8-13. After the command in each test, the
9825A waits 175 milliseconds. The the 9825A reads the status of the 5358A memory_ The memory
status bits 5TB4 and 5TB5 are compared to expected results in the 9825A. If there is a mis­
match then an error condition exists.

8-246. Note that this section is not concerned with the actual data transferred from the 5345A
to the 5358A. The 5358A is being tested to see if it can be initiated, i.e., to start and halt an
accumulation. This is checked by reading the memory status of the 5358A. If memory is empty
then Reset (R), and clear (Device Clear and Selected Device Clear) are working. If memory is
full then initiate (I) and trigger (Group Execute Trigger) are working.
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Table 8-13. SeCTion 11 Tests

SEC 12
Test Expected Result Actual Result Command Sent

to 5358A
12.1 ER - " AR - e Reset Halt

12.2 ER = 30 AR = 30 Reset Initiate

12.3 ER = IJ AR = 0 Reset Halt

12.4 ER = 30 AR =30 Trigger

12.5 ER = 0 AR = " Clear

12.6 ER = 30 AR =30 Trigger

12.7 ER = 0 AR = 0 Device Clear

12.8 ER = " AR = e Counted

12.9 ER =HI AR = H:l Reset Initiate Halt

NO ERRORS - TEST COMPLETE

8-247. Troubleshooting Test Section 12

8-248. In this section, the different ways the 5358A can be initiated to start taking measure­
ments are checked.

8-249. As can be seen in Table 8-13, an accumulate code is sent to the 5358A in tests 12.2, 4,
and 6. lOOP ON TEST (Special Function Key f4 ) is effective: follow the signal from where
it is decoded on the A3 HP-IS board (U27(6)), to where it terminates on the AS System Control
Board (U6(10)) and becomes the ACCUM signal for the A4 Memory Control board.

8-250. Note that after each accumulation command when memory is full, a reset is sent to
clear memory. This must be done so that a memory-full condition will not prevent the accumu­
lation of data.

8-251. The last test (12.9) checks the HALT command "H". First an "R" is sent to clear memory
followed by an "I" (initiate) which starts data accumulation followed by an "HI! which halts
data accum·ulation. When memory status is read it should indicate that memory is not empty
but less than half-full (10).

8-252. Test Section 13 (MAINFRAME DATA TRANSFER BITS)

8-253. Test Section 13 checks the data bit lines from the 5345A mainframe to the 5358A
Memory Control board (A4). These lines come into the Memory Control board on pins 4, 5,6,
and 9 of the A connector. They are labeled DRA, ORB, DRC, and DRD.

8-254. There are 12 tests in Section 13. They are divided into 3 groups of 4. The bit patterns
(numbers) generated in each of the groups are the same: the difference is the power of 10 by
which the numbers are multiplied. A listing of the tests are shown in Table 8-14.

8-255. Troubleshooting Test Section 13

8-256. Test Section 13 is checking the Memory Control board for the ability to accumulate
known data from the 5345A mainframe. More specifically it is checking the operation of the
data drive circuit on the A4 board. The data drive circuit consists of A4U17, 15, 16,18, and 19.
A4U16 and U19 have been previously checked as have half of A4U15 and U18 when data was
sent to the 5358A via HP-IB to be stored in memory (Test Section 1). Now data is acquired from
the 5345A so that the other half of A4U15 and U18 and U17 can be checked.
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Table 8-14. Te~r Section 13 Printout

TEST GATE ER AR Date Line Tested

13.1 1.11EOO 11100 11100 ORA

13.2 2.22EOO 22200 22200 ORB

13.3 4.44EOO 44400 44400 ORC

13.4 8.88EOO 88800 88800 DRD

13.5 1.11E02 1110000 1110000 ORA

13.6 2.22E02 2220000 1220000 ORB

13.7 4.44E02 4440000 4440000 ORC

13.8 8.88E02 8880000 8880000 DRD

13.9 1.11E04 111000000 111000000 DRA

13.10 2.22E04 222000000 122000000 DRB

13.11 4.44E04 444000000 444000000 ORC

13.12 8.88E04 888000000 868000000 ORO

8-257. The tests (1 through 12) are set up so that only one of the four bits lines (DRA-DRD)
are active at a time. LOOP ON TEST (f 4 ) is effective: for example, in test 13.3 line DRe should
be active (toggling) and the remaining lines should be inactive. DATA eLK 1 (U17(9)) is needed
to step the data through U17 for all tests.

8-258. Test Section 14 (MAINFRAME DATA TRANSFER·T DIGITS)

8-259. This section exercises and checks the Transfer counter (ASU8, US) on the System Con­
trol board (AS). This Transfer counter is used to control the number of digits transferred from
the 5345A to the 5358A. Section 14 contains 9 tests as shown in Table 8-15. The number of
digits transferred (Transfer counter) is arbitrarily set equal to the test number. The first 4
tests have a programmed measurement time (gate window) of 1.23 x 100 .useconds. In the 5th
through 9th test, the exponent of the measurement time is incremented one for each test. This
is done so the more significant digits are accumulated as the programmed number of digits
tra nsferred increases.

Table 8-15. Sec/ion 14 Tests
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8-260. Troubleshooting Test Section 14

8-261. The Transfer Counter is used to limit the number of digits to be transferred from the
5345A to the 5358A. This feature is available to save Dead Time (nonmeasurement time) and
memory space. For example, if a measurement was made which gave 6 significant digits, 14 JlS,

and four bytes of memory can be saved by transferring only the 6 digits instead of all 13 avail­
able (7 leading 9's).

8-262. By looping on a particu lar test (test number is the T-number) check that the T-nu mber
is present at the inputs of ASUS and UB. If present, check the borrow's of each of the counters
(pin 13), especially US. US's borrow signal goes through U7A and U78 and becomes the Pi
DUMP signal. This is the signal sent to the S345A to start transferring data.

8-263. Test Section 15 (N-COUNTER DIGITS)

8-264. This section tests the N-counters A5U15, U18, U21, and un on the AS System Control
board. The N-counters control the number of measurements to be made. The N-registers ASU16,
U19, and U22 are also being checked for proper operation. Status byte bit-6 (STB6, the N mea­
surements complete signal) is also checked for proper operation. The 5345A is programmed
for FREQ A, CHECK, GATE TIME MIN and must function properly.

8-265. There are a total of 26 tests in this section. The first 16 tests are used to check each of
the 16 bits of the N-registers and counters. The remaining tests program the same decade
number (1111,2222, .... ) into each of the 4 counters. This is done to make sure there is no inter­
action between any of the registers or counters. The complete printout of Section 15 is shown
in Table 8-16. The first column is the test number, the second and third columns are the ex­
pected (ER) and actual results (AR), and the fourth column is the S358A status byte in octal
form. ER is the number sent to the N registers and counters. AR is the number of measurements
that were actually made.

Table 8-16. Section 15 Test Printout

Test Expected Result Actual Result Status Byte

15.1 ER == 1 AR == 1 152
15.2 ER = 2 AR = 2 159
15.3 ER == 4 AR = 4 159
15.4 ER == 8 AR == 8 159
15.5 ER = 19 AR = 10 159
15.6 ER = le AR == ~ 150
15.7 ER = ~ AR = 4e 159
15.8 ER == 89 AR = 00 1513
15.9 ER = lOO AR =. 1913 159
15.113 ER = 200 AR == 200 1513
15.11 ER = 400 AR = 400 159
15.12 ER == 800 AR = 0013 1513
15.13 ER =1000 AR = 1000 1513_
15.14 ER = 2000 AR == 2009 1613 ~ This value depends on
15.15 ER = 4000 AR == 400.0 164 amount of available memory
15.16 ER = 8000 AR == 8009 164
15.17 ER == 1111 AR == 1111 169
15.18 ER = 2lli AR = 2222 164
15.19 ER == 3333 AR =. 3333 164
15.213 ER = 4444 AR = 4444 164
15.21 ER == 5555 AR = 5555 164
15.22 ER =. 6666 AR == 6666 164
15.23 ER=7m AR = 7777 164
15.24 ER = 8888 AR == 8888 164
15.25 ER == 9999 AR == 9999 164
15.26 ER = 1 AR -= 1 150' _
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8-266. The 5358A is programmed for a "T" of one (Transfer one digit). This is done so that
one 9825A read corresponds to one measurement. The 5358A is also programmed for the "F2"
format (binary nonreversed). The 9825A programs an N-number to the 5358A. Then the 5358A
is sent an J command (initiate) to start counting and accumulate N measurements. The 9825A
reads the data from the 5358A. The 9825A counts as it reads and when the 5358A's memory
is empty, the 9825A compares the number of reads to the N-number. If they are not the same,
then the N-counters are miscounting and an error condition exists.

8-267. Troubleshooting Test Section 15

8-268. By looping on a particular test and referring to Table 8-17 for the ER (N-number),
check to see if this number is at the inputs of A5U15, U18, U21, and U23 pins 15} 1} 10, and 9.
If the correct number is not present at these inputs and the docks for A5U16} U19, and un
are present, suspect A5U16, or U19, or U22.

8-269. If the preset number is present, check (while still looping on test) the N END signal
at the output of A5U23. If this signal is not present and the clock is present at A5U15(4), then
suspect one of the four N-counters. If the N END signal is present follow it through U2B where
it becomes S6 which goes through A3U33 and A3U28 and becomes STB6 (status bit-G, N­
measurements have been completed).

8-270. Test Section 16 (SERVICE REQUEST AND STATUS BYTE)

8-271. This section is testing the STATUS BYTE and the circuits responsible for supplying
the data to the status register A3U33. The service request line is also checked for proper oper­
ation. The 5345A is programmed for FREQ A} EXTERNAL GATE, CHECK} and must function
properly.

8-272. There are three tests in this section as shown in Table 8-17. The first two tests contain
three subtests each. The third test has four subtests. The error printout message contains the
test and subtest, numbers} the expected result (ER), and actual result (AR). ER and AR are octal
representations of the 5TATUS BYTE.

8-273. The first test has three subtests. In the first subtest, the 9825A sends a reset (RI to the
5358A. The 5358A's status is read and all status bits should be inactive. In the second subtesl,
with the 5358A in the ACCUMULATE mode, the 9825A sends an initiate command (I). After
l-millisecond, the 5358A status is read. It should indicate a Service Request, N-measurements
complete, and memory is not empty but less than half full. For subtest 3, status is immediately
read again and all bits should be inactive because of the previous status read.

8-274. The second test also has three subtests. Status is read and all bits should be inactive
because of the previous read in the first test. For the second subtest the 5358A is sent an
initiate command (I) followed by a Halt (H). This causes a sync error because the 5358A is
halted before it can complete it's "N" measurements. Status is read and should indicate this.
For subtest 3, status is read again and all bits should be inactive because of the previous status
read.

8-275. There are four tests in the third part. The first test is read status. All bits should be
inactive. For the second test, the 5358A is sent an "[" (initiate) command. The 9825A then waits
a length of time determined by the amount of memory in the 5358A. After the'wait) the 9825A
reads the status of the 5358A. Memory should be full, a Service Request should be present,
and STB3 should be active indicating that an attempt was made to store data in memory when
memory was full. Note that in this case when status is read, the status bits will be cleared if
and only if the conditions which activated the bits are cleared before the status is read. Other­
wise the bits will remain active. Because the conditions still exist} the 5358A is then sent an
"R" (memory reset). Because 5T84 and STBS are the only two status bits which are not latched
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they will be cleared indicating memory is empty. When status is read again, it should show a
Service Request with an attempt to overrun memory and a sync error. Now, with the conditions
no longer existing (memory empty), all the status bits should be cleared (because of the
previous status read). This is what the fourth subte.st checks. The 5358A status is read once
more and all status bits should be inactive.

Table 8-17. Section 16 Tests
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8-276. Troubleshooting Test Section 16

8-277. There are three tests in Section 16 and in each of these tests there are two subtests
which check for exactly the same condition. In test one the subtests are one and three; in test
two the subtests are one and three and in test three the subtests are one and four. Refer to
Table 8-17 and see that these six subtests are all checking for a STATUS BYTE of zero or in
other words all status bits inactive. These conditions should exist because of previous status
reads by the 9825A.

8-278. After status is read, the status latch A3U33 is sent a RESET pulse via A3U22C(10)
which is a combination of the SERIAL POLL ENABLE signal needed to read status, and the
DATA ACCEPT line at A3U36 (pins 12 and 11, respectively) which is part of the HP-l B handshake
indicating that the STATUS BYTE has been accepted. Assuming all conditions which activated
the latched Status Bits are clear before the Status Read, the Status Latch U33, should be cleared
by this signal. By LOOPING ON FAILURE (key f9) or by STOPPING ON FAILURE (key fa ) the
fault can be located with a logic probe or scope by first looking for the reset pulse A3U22C(10).
If this is present, examine the bit inputs of the latch (U33) and determine which bits are not
being cleared.

8-279. As shown in Table 8-17 there are four subtests in which the 9825A reads Status and
expects a value other than zero. By converting the ER and AR from the error printout into
binary form, the active bits will be indicated. By using either STOP ON FAILURE fa or LOOP
ON FAILURE fg keys, the faulty bit line can be traced.

8-280. Test Section 17 (DEAD TIME)

8-281. Up through Section 16, all testing of the 5358A is done in the minimum dead time (D9K)
mode. Section 17 checks the other three dead time modes which are ratio 1:1 (D1K) ratio 2:1
(D2K), and external (D3K). The 534SA is programmed for FREQ A) MIN GATE TIME) CHECK
and must function properly.
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8-282. Section 17 contains four tests. Each test programs and checks each of the four dead
time modes in numeric order (test 1 for oeK through test 4 for D3K). The 5358A is programmed
to make 10 measurements (Nl0) with the measurement time of 10 milliseconds (M1E4K) and
a transfer of 1-digit (Tl).

8-283. The first test programs the 5358A for the minimum dead time mode (D9K). An "I" is
sent to the 53S8A to initiate the measurements. After 78 milliseconds the status of the 5358A
is read. The STATUS BYTE should indicate a Service Request indicating memory is not empty
and itN" measurements are complete (150 in octal). The two STATUS BYTES are put into
octal form and compared to the expected value. A mismatch constitutes an error condition and
is indicated by the error printout.

8-284. The second test programs the 5358A for the ratio 1:1 (OlK) mode. An /(J" is sent and the
status is checked as in test 1 except that the 9825A waits 126 milliseconds before the first status
reading.

8-285. The third test programs the 5358A for the ratio 2:1 (D2K) mode. An ")" is sent and the
status is checked as in test 1 except the 9825A waits 126 milliseconds before the first status
reading.

Table 8-18. Sectlofl 17 Tests

17.1
17. 2
17.3
17.4

ER=
E; R=
ER=
eR=

10150
10150
10150
10010

AR=
AR=
AR=
AR=

10150
10150
10150
10010

8-286. The fourth test in this section program the 5358A for the External dead time (D3K)
mode. An "1" is sent ana the status is checked in the same way as in the previous tests except
the 9825A waits 174 milliseconds before taking the first status reading. With no external trigger
to stop the dead time aher the first measurement, the 5358A will remain in the dead time (non­
measurement) state. Because of this, status of the 5358A will be the same for both readings
(010 octal) indicating that memory is not empty but less than half full. This status indicates
that one measurement was made and transferred to the 5358A.

8-287. Troubleshooting Test Section 17

8-288. LOOP ON FAILURE f 9 or STOP ON FAILURE fa is effective. Depending on which of
the four tests fail, verify that the correct Dead Time mode has been selected by checking the
outputs of A6U16. If they are incorrect, check the two input selector lines of U16 (U16(1) and
U16(2)). If they are incorrect, loop on failure and check for the presence of a clock on pin line
of A6U 17(9). If the clock is present and the clear (pin 1) is high. suspect U17.

8-289. SCHEMATIC DIAGRAMS

8-290. Schematic diagrams, including component locators, are included for each assembly
as follows:

Figure 8-7 A3 HP-IS Control Assembly
Figure 8-8 A4 Memory Control Assembly
Figure 8-9 AS System Control Assembly
Figure 8-10 A6 Gate Control Assembly
Figure 8-11 A7 Converter Assembly
Figure 8-12 A8 Memory Assembly
Figure 8-13 A12 Display Assembly and An BNC 1/0 Assembly

8-40



Model 535BA
Service

OS1

ACCUMUlATlll.G DATA

OUTPUTIING DATA

MEIJIOI\V FULL

~----=:~--r--OS4
LISTEll

TALl(

DS5

Figure 8-3. Front Panel Reference Designalors

Al3Jl Al3J2 Al3J3 Al3J4 A13J5

A1S1

.-__,__-t.__...__-I_....;.-JJ.
;1

A1J1 & ··1 . I·
~~ ;Oi'iMt~·;;·t'~~ril--

~, ~. 4i111f11J1e'IX

HI' 1"11 111

. b.!........ -
~ - -~~--

".;" :::::::::::::::::~:~::::: ;'1~~

-­'". ::
0":>;­

,0.-

<>" b'o' 0
o'

'"

_ ........,. A2Pl

Figure 8-4. Rear Panel Reference DesignalOf5

8-41



Model 5358A
Service

8-42

..

Figure 8-5. Assembly Locations



C")..,

Figure 8-6. A2 MOlherboard Reference Designations

Model 5358A
Service

8-43



<et
N
0-

A3

Al



Q 10Q G

(I.' 4 J SE;flE:S I ~ ..o

FiW
511 2,"

FRDIr.l
-S;... 2."

..6v

~~O~ ••••_--'.'-'r .~''1 u:. I I ~'\ ) ·,~),"'--.!.2--hI-+--jI-l--h...l,-l--h-rIJ.-+I----+----------J---------'I
·l~ , UOD -, 0~-::.r"o~I+~·+-lh__+_+1+--+----~-------I_------T

....._~3"'2'_ _";q :"XC>--+,_f-i-++-+ "'''O:..:<'''<.:..'+---q '::>o-'~~~.:.....""ua~!r'-J-++_-r-+-+-l-!-I I
~ .. t 2cj..........>-"-"+1+I.--+--+-+---I-'----t-----;.---------I---------+

~;~.< ...~-',,,''-_____.:'"''d )"",,'>--f'---1f---+-+-+--i-------'L"'O'-"-'j'O"','---+---<ii"--." VUaD I "
.~ I I V - 13'''"'-- '2 I

_--'.:..:.----,,,~ U)J"'B_+-++-+--+_;- "'"''-''f'.!..'+--i'f---l-_-<l U\' t'1..--;;'::U>-"C5..,jf-l.--+-+--+-iI-------+------i-------------iI----------+

.~ I I i I u3D .2o;"':::->-=-.!-~f---+---_I_----+--------__t
~~O~ ....._---'5'"'5~ .=.~~ )>o--j_I-+-+-+-+ U"'!""f".:..)+-++-+__--<j1 ~ I ~ure

_--"3"'O'------'-'-'<:iJ::-):"'<>--+-++-+-!-I---'"'-=""-L-'<IO'-'-'I-+-+-+-+---<1~-~~")U1,..-,-:,,-~---+->-1-------------j-------------------+
3

We I U9J,

_--'6"------=q »:>--+-t--t---''--+-.L-,WS'''1'r-'.,.'-J,-j-I--l-'+---:l~ I UH
.~ I I uSO ··5J'-....>-'-.-----------------+

__-..::8"'S----?d lI!S(6) ~~7
~~" V '

f~o" -~ l.l~:: .JT(J I ·Sv ~:o

51'42.-' ..._-'"'-=•.:..y-'O"U"-'_.....:.;.IIO~ LJ'S(I~O~~~., :~~.
. 'l:-- ,.......:... CL<

1 t fJ"C 1/15C J

~~'V 10 a S b ~". CU1
G I v-

I

lAcy
SH 2."

FROlot
sl"I ( • .:.

I FfHH~, .

5 ~ e 7 I. , a 12 I Hi

.,--:-l

~r:_

., i...!.1.!.l--..2.!-{~:ct~=::=======t=====t========-t'..;I2~~~
,~ ~

PlO PI

U6( 14.1

- -~ - --------- - - ----- - - ----- - - ----- - - ----- - - -
-2 10

.., ---lJ- - -J-,"'v_ ..... . I'

U6'of

"3.

?/G ,),1 rtP-IS :~UT 80;\­
[0::356·600011
'5~. H:s 1&28,1(;<,0

.0
SI-I 2.'

,.
$)I 2."

>.
~

'.
~



----" - - ----

Model 5358A
Service

---- - - ----- - - -----
--

t

L!SH.frl ?)
IN""'+'~ I II

Di-02-0J r 0
... I r·..u:.

~
L..TO

,
,

Dl·",,·O LJ+.-:------., I \.I!C~ $ ...... I

I~
. RES€7' I~bslo< TQ I

~A
SH , I

I ~ 2 tJ="~ (lA:
,

x Sfv L ' tl26D

~
L--,o ~

~ :fro" (j~: I

II 5).1 Z,OS I
I ~Rt: fj $"", 5

6
UL7B

11CCll'" I- Ut rA '0 51-0 ~ 'SV [,,0 \I 5-:"'J
CL. S?\iS ~,

";J

IOVI

~
7

TO
-~ ,

I< CLR S"'l. ~ CLR I
:=yI"

~
u~3

~
LI2' •• I; FRCO

" r~( 01 ~I !Evl
,•

I I " PR:CE.
PRE ~ • U-"'B ~ D, ., ...!....-e...-2..

~~ B I,; F\I t;J~C[
,

IJI'Eo." '. LG
0 , I:.u; 03 "> ....J..!... 3

,
So 3 I.-'IV ~L A.60S:,"iH ..!§.LJ~ C

12
ty _

PRCS• CL" f I s U loa
'0 u~~ce I 0, <

3

, ~·\I5i(t.: '71P~ ! '6 LV'
,

I
, cv: ',r;~ , I. 9-RCl 0 I I~ 'Ifl --'-!..f-" I • t i GN1l

5 r '0
Io4VU 5k 30 I

J p~£. Q : ~ U20~ r PRO<

,,,.,U'" ~ I NW
,

I
UJ~':'

~ 6
~ PRC.~. I I

3 ,--%-t1 1
L.;h PI i ~.:j--'

-
~,

__,I l/U :~ U208 T r---- 1 ,

I
I

,

"tiE " B

I
I

PR' 0
~UI~A

I ~.b5.1
1

.J Ufrs Q>

""":_~ I »;- I "2' 15 ..:CUWl H4.Li
- ~

B
I • I

~
~~. 01 5 .J j I I~

I

,~ IV'} I

.3V

I I I
,

e I
UN i 2 p!l.- .)VR

3
C I

3
12 ;:

~!i~'

I ~ LVT PR_Ri' •
I

Ivcc
~ " '0 I

t G,'.~ I~VU
SI-i J

I

, ID PR""
I

NV' - ,
! . • " 'PRR:N

I • • ,
I '; , pC- w ,

II I,
I

I
"'/j3~

I
~'O I

ea;l ," 3 I

L---- -0 ::P"DS2
'" 3I I L....- a ,

I , I CI'):H SH 3 I

c:::;: 10
,)

I I

I PQ80 S"~ 3

I

b<.l9C ClO9'S I
,

.J~
I

~s II~\' SwI1cH

I I
I

PDe& I, )
I I

'Oil' ,
f~£E R:.m: I

(y-~ , .
\1:'11 l'I'~T "..~ I

""~
;'.;~ . 10

I~,----t ' ;;~ ?
- U 18J

"~13 11
12

~~OA
"- -S'J -------7

I

I
I- '-- To

;I. Sh 2 - , r:::1
~L ri

- --~ ~IO P,- .. -

9'. 10 4.12\ 11l
V~" ::tA,2J3( ~2)

a I. ,0 "12( 14l
'till "'<l. <J.! ( 14]

BT 10 )A"UITj 0..'517\
\/1'" ~ep2,q1 t

B" fa o,s: 161 ". 1(,\3P1~(1i'.
)("-44[1':'1

""-I f~ 1 ...61131.. iD X.... Jj(91

." TO osr 111

Ale o X.J.~L L9' v" ll'''''~( fa).
;.:.... '5(' 19)

..3 la t.:.5l i3 >

ill TO ·"EoII.4)
vu '(u~(13)

''10 10 t.A5(~)

•• 10 \'"A.!(12,

i""iS riJ '(i,~AIII.I(A'5(T5}.
X..l.idlS)

W Ta 'l(l.UlT~·J ,XASI"'f6J IU~("'j'"i")

4~ ;0 U~{221

.lIT TO &+AIJ71.1J.SL 17l

--------- -----"'---~----- - - -----
I;;

1~

Figure 8-7. A 1 HP-IB Input Assembly and A3 HP·lB Control Assembly
(Sheet 1 of 4)

8-45



Figure 8-7
Al HP-IB INPUT ASSEMBLV AND

A3 HP-ID CONTROL ASSEMBLV
(Sheet 1 of 4)

(See Page 8-45)



A3 HP-I8 ASSEMBLY C0535l:t-M003){SHEET 2 Of 'I SERIES 1640

STATUS lATCH ------------------------'j '-1----- SRQ REQUEST --

+5V

I U.14A
-M ')}-'.1=--- -----'I'-::I--i\LU::::'31

IP

I 12 U220
:::::IT;:1 ,)-'-'.3 --'

I /

12 U.14D

ITf?!-!-
~

4 1-'-'13=--- + -----1 _

1Cl f-4-'---- ---L + _

.lQ r9"----- --l-__--+ +-I _

2Q 7

+S'I
vec ~

U.13
5 R

-i-5V .!1.... S­
10 R
I1 5

14 A
15 S

<--__-=-2~_S_I G_N_D-.J~

8 uncRESET

S4

r--- ro Sf-! 4

I 55

FROlA
SH 4

FROIol
SH I

I
I

I
1
I

1 I
1 I

I
I
I
1

I :
1 I
1 I

I I

I :

PlO
P2

1

f-,1 ---'P-'W"'R:.....::.DO.::.II"'N-'-----I---If- -+-- 6.::....t SI
1

I :
I

B2

92

86

84

98

X.o.5 (19)

)(.o.4B (19)

XA5C 151 VIA
XA3P2J,( 15)

+XA4A( IS)

XA6(51 VIA
XA.1P2A ( I)

FROM
SH 1,.1

FROM
SH I

FROM
Srl I

FROM
SH I

FROlA
SH 4

FRot.!
SH I

FROt.!
SH 1

2
1101HZ CK

R4 CI4 1- I
-l{)V

ffi +5V 1000 AS BOOP ~

SPt.!S 12 UJ9D
2~A fRE PAE:

IIJ '" 13
14./ ~ '\ I J Q

10 2
J Cl

6
U40B U40A~

ULOAD L...!1... :> CU< 13 U.180 - po ClK
10 ~c C 9 :s Q 7

8 13 12J ,,11 K
NRFO IN r"gl K ClR ClR

115 r Tl.CS

N OAC IN

I
IL::.__.. S_P_MS_ SOURCE HANDSHAKE--



~ OF 4) SERIES 10540

STATUS S'(TE

-ATUs lArCH SRQ REQUESTI I I

U34A ,-----
I~ 11 \ U31~ ,3

11P 8~

ro - -BT 93 -

~v
82 64 85 66

vec 16
~v

S U348

" U28D I1 U28E 17 U:?81-J 5 U28a 13 U:?8F 15 U28G

5 R 12 U34D ~Y- 1f ~ ~ ~ fl- un
m~6 SI 2Q 7 4

1,19 I

5
Sf'MS

+sv .!1..
10 R 3Q 9

11 S
14 R 40. 13

IS S

~v ---.!.. S-
I R IQ 4

-L SI GND I 8

I ---
SRQ REO

I 12 U2'2D
13r ~

U30E:--

IJ~ 9 U34e I
TAC$

~SPMS 'lO1 8 9 B

2
U38A

CI4 ~ 1
3

R4
+5V -

.I;II +'5V 1000 ).,5 SODP ;S
0

2~A PRE PRE
13

3;j "\ I 14
Cl

10 2.
.j Q

6 -----'-Lj
U40A~ U40a

----'-1... > ClK 13 U38D - p.elK ACPT 11

10 U38C Q 9 I1 3 Q 7 ACPT I
8 13 12J K91 K

elR ClR
yl5 '(' TACS

U30C
5 b

5 U38S ! TP05
~ ,,6
~

SOURCE HANDSHAKE



Model 5358A
Service

~~~~_-_-_-_-_-_-_-_-_-_-_-_-_-_-_S_H_,_U_S_BY_'_E -----::
8
:..:I__-_-...~

82 ~ I I
83

ro

o
HI.'

-
B4 _T
86 S

86

Br
-B8

- 83 84 85
- - -

82 86 Br B8 -

~'
17 U?8H 5 1J28B 13 U28F 15 U28G 3 U2e", 7 U28C

12 fl rl ~ ~ ~ o/l
SPMS L +5\1

--- ;, U3l'iC
SRQ REO 5 U3588 -

~ .,-

~"
U30f 12~D

~I?
'1 I 3

13 ~

2 U37A
I~ 3 SRO OUT

13 uno
I1

12J

USOE

~ B U34C
I ~SPMS ID1 ./ I<

9 8

5 U378 10 U37C
a,; 9l4

10 eR?,., +5,V 5 ,~c
PRE

~
~..J ,11 ~

0 U36S 6 U3SB
R3

...CPT I1 Q 8
4

1000
CLK 'OJI

CLR ~ ~ CI2

13 ~ 'ODD?

U3DC

~
DA.VOUT :~~

6
4

U38B 5 '~T_P_6 ~~~~ TO_ ' DATA ACPT
SH 3

~------- SRQ GENERATION

----------

Figure 8-7. A 1 HP-I B Input Assembly and A3 HP-IB Control Assembly
(Sheet 2 of 4}

8-47



Figure 8-7
Al HP-IB INPUT ASSEMBLY AND

A3 HP-ID CONTROL ASSEMBLY
(Sheet 2 of 4)

(See Page 8-47)



~---------_ .. - ; t· 1 REG~Sf~~ ANO 0"'1" "e:SEl ----.---------

L

I
I

I
1

2 fa I
• 0 1 ;;0 j..l.. Ne

~J ~NC 'c
I?

DJ :i~
_1'1

1
7 10,

'2 ? ~p\~

~..:.
I~ "

- - L ....!..£-_ u&O~

eR --t-r:

~!o' -
,. TA

"I':,. I( CUt Q4 TI

~.;; I

I~~II
\l5bC r,JA;Z;. -

~ 6._ .! - fS. T£
( Cl~ • • I
1"'

.iSe.. ...
,

f'""--..-. ,___
V I

I
I

flD ~lR~B[

f

~I
"

~

I
I I

I

~- 5

I • <1.--

l!~~

11~IO
l-

I:~~~:' ;"'''.: +_-I,.--'----·--':""'~IO_'_._-';"'~r:',---:---!~~~
-""'.".~"'O"AD"-- +__+_-'-=;.,-_.., tr u.a.h RES'" YI

!lHA A!?e~'L.._ _+_L-----;=~~=~===------l--_-
I • ,."' •

~-----------.J,
=:B=Y-J

r
0\JtiS8­
_...I

- I ~ DArA ,~ES:£ [

lj;,8 - l::
CL< 01-"-----­

Ct..ii..

r>s
1"'--c2l-'--~1

T ';.lP f1,S 1ol
:J ..,.:"3

~.,c 'V 511

~.IO,II. >".:...-_.....j.__~ i(:=-O

~~.~ _-"D.=-T'-'.'-"Ae::·-"-----------------i.~~_=_=_=_=_=_=_=_=_=_=__='"_....ll ~::::;::2';:1L.c.._e~D>-'-IJo!.-----....,;E~Oi!..-...!l"'.~'D~--------
~:: ...-..0,:.' .~ _

=:-ov _'. . _
~.'" ...---------~-----------------------------------------------

!"J\Qt.l l:.,...
C~O'" ~

3"<.<

I I

I

I
fRO\,il P~,3,

.1 -
f''''O~ P062

1 S"'.l

I

F~,:;y "031
$><.J

. , ..

~ ~ ,..; PJOilJ
Si--. !

I

I l:l\Ollll • ,",C' -!::K. I

r~o\ol P1iJiT
"'.1

;;~\l __.•~.,,~O""-'e,,"!'-R-----------j__+-+__----'--'­

5~.1.2

I I
I
I -----J;-.."\ I
-f-1-- '"E D 11-"-,-'$"'CO"-LI~f___---~

1J-l11l -I I i
~1i"I)I) ......._""=e"-' .I-__+--"Cj!~!:l" '5 L-"..-'8"'C"C-;;......j~ _Hf__--------'I~----------__,

I S,. I r CCR -.l I I
I ----r:::: -Sv

i ~~; _--".------------1'-+--+----r;--.-D---,,----1I~j-------tI+:-------++----------I--+I---r

I I II z.PR€.~
I U.ol te J

I L- _+-'.l..'.p. Cl ., \--"8__--l

I ~LR:

: c~'ol _-=.·~'"~U~p-------- ---.----.::t 1.5

1 s;;I~ t,2 t...~6

I I (,,-,: !,_RD,,-,5'.:;r.:'~O,,B"""""'--"<l
v~

I
r L~9 0: 1l'D FT --....

J:',~5';

-'0

p~ RD ",cp: i
.'~f-r~--_~"--'"'-'-'------------+__-.L-j_--------_+------.:..-------+-------.J

I:

l:"~~ ){UAI ~?J

1/1_ XA3":>;2A( 1'1

fR:_ .A~J, I it,
I" JlAJP2,,(i'jl

I ~-------------- ?..EAC')-------------------- lC'~!)JU~.lLOA.v ---------------

L _



I\) '1:..410(9)
VIA >rA.3?2.r..(S>

all

--~ Model 5358A
Service

fi/O
.~,
I

v. ...st'Z,, ) "IT '0

I
'11;' )(~.3?2",~4~,,

,
, .,. '0 ~1!)(Sj
,

I
V!A 'J(_A:S~:2J.(5) •

, ;t....4.r~)

r
) ." 10 lt4.6(~)

I V" ~ ..3P2",6l

. ) ars iO lC,l,e(6l
I

1

\'1. )(),.3't?2Al61
I
I
I,
, ) 8i9 TO KA,;,A.( 10;)).

I I
A"A.5t ID>

I
I
I

I
I

I

I

I,
'0 ,
s.... " ,, ,

,
r
I
I
I

,
I, ,,

I
,
,
I,

TO

n

ra

I

'0 •

3
'I'

1),I,,'iA :..CPT

t=~,------+---+----'

• U50.

t--iLJ 'I

- u611 I
-;TI~I ' le""

I 9> .J5;oc::

•l--C£...J-"

r- J::.Ol

~

s;; lE

, I

_~An ..""
'i'"

r-
0-

J "" ~o~o

" i-L 'i~3

t;5.~'" ,

------------------- ~p-i.S co NT.f,.'R' -----------------'----.

- -·'--I--------:-I-'~
.------ I ~'~'

1

, -+__"'RO'-'Sc:.TR"'O,,"""__ l
-----.+-+----1f-+-------I-------':...---------------l

Io.M l';l Cl< I
I I .. I

___---20'"I,,'_''''',,?.!.r-j-_+_LI+-_+- +_+-j~_..,.------------- -'D""'-"=-•...:'"ce.Pl-'--__
L...,....-l-_---t-- -j----.Ji-_-+ -"~O=_'O"___~... I

1, '''''"';~ .,,,, ',; ~"p' :::':, "' •J~~., I
'--r-----1----T---- t--+-__---'."'c"O_~_"___!'___'

~

-;> 0( .) f--'.'---.......-o--'
ClR. lO....")

:Eill.-1 1

__.-.J

---------'

Figure 8-7. A1 HP-IB Input Assembly and A3 HP-IB Control Assembly
(Sheet 3 of 4)

8-49



Figure B-7
A1 HP-IB INPUT ASSEMBLY AND

A3 HP-ID CONTROL ASSEMBLY
(Sheet 3 of 4}

(See Page 8-49)



ASSE:MB\, 'l'.

I

le
I

I UTO' V-06

~ r+H• 1 03 ~

"unA ~3

I 2 ,

~
T Ti] 02 01

Q2 ;; T T
US99 SI

I H ~

~
15 C

5 ;:J 0' ~,
r< C c TO

I l)6'3A.
OA

$H .J C 1
re ' 0 J

FROII SH. 3
~

1 CR
5

H 2 01 01
~ I'lf

12 U6'!O
Q

r~'
CR TO

.-2-1> CL~
SH.J,

I
LF

F~Ow SH.J Lv'O

+1: f'RO.., HlK
Pilr SH. j •

I L--2 0 Q~
I ~ a U60~ W67 -

FRO" S~.2 '0 J 0 6 LF
i:J [~K

CLR,
F"R.Ow $'H. 3

~

~',
FRO'" 5H. 2.3

~l\.1:\)'[)

I -- . V6'a Ir.o" 1.1
S?'lS

1±LJ6
2 US4$1

SH. -- I
El ~ ·!3IN ro

"£~. I

fRO'" ~!i.,3:
aeD

~r'ROw S.-I • .J
ItO HR08E , 6

I ~
Li52C

I 5 6

1',0 ,~y I~
2 1,6 8

?2 00, , ..£ vce GNO
SI (., 0'

0
,

002 " 52 (702,
003 10 ".., DJ 53

9

- ,
00' , 2 o~kI 0'

~E a C•,
3 I 15 ,. 11

I,, T1.9, 10,
I 11.15. l6 8

u51~, vu 9 ' 0
I 'OoR UP ex 5 3 2

U5fj..
I

I '".{
uP ex 0.' J

I OB
2 I

I .0oR O~ CK • 6 12 U510

I 0" e~ QC
7 I 11:1 13

I00I ,\~c~ ClR
" CNOn ~

I CLK,
U4..

I,
] I IS 1< 13

, I 005 • lIf. • B e DO' ~
I 01

I 006 G 7
02 c,B,

007 '0
U'B s

03 QC

, ' 008 ,2
O.

11,
ME vcc GN:) OD I

I
I J 05" \2 1'6 ~8, ,

I
I 21 -sv, vs- 0,1,0

'-- I--,
EWTV,BJ

I '
a3 ( I S'

L- _

814

F"ROM
)(A8~ 19188

FROIol
X/IS-II (j1)ai

~~:~,m)BiT

~gOtlf

)(J,8-' 1tl3)
FRO"
KAS-' I ('i41
FRO.
KA8-111~)

FROM.
\(.18-' I <i6'}

FRO),l _

Y.l4I:H 12)



--- '" • B1N ....... SIN ..l..NO ",seI! i='O.~IJAr SHoTE LUC:-i -.... /,-------------- B:DI. 8CD2, C.

F~Q~ Ss P ~ ISri ? ....-----=-=-----------'1 - ~L .."v

-----------------=------=------

le
US2A.

C?:'U70 ..
1 t!~'6.

A '2 ~ DJ 03 4-------,t!.-
Q3 I' ~

I~
u11A.

1 2

~
1 fI]] Q2D2 6 T TQl TO

1.169B 5lU
H ;;

~IJ I'

S...:! ~ '5 C .I U6J
D4 Q~

L< C C 10 ! 6

_1i~A
Q< Sl<.J

C ro
5 /"

J
:2 C~

SH~ r '7
~ 1 ]--'---!- 01 ~ 3 CIf I

F'
QI

I 12 lJ6-0
J I J r--

Cl~1 C~ 10 I I

~IClK
"'". ~

IL.......-. 10 S~. 3
~F

f 5 •

.tlV, I fRO~ TALK ,~
?~E SH. j

V \ Ie
<----1... 0 o~ ,B LIoO[. U&7 ~

10 3 - 6 LF IU),
~ eLK

o I 4 1CUI C

'_'1508 r;rJD" 9 7

I -

I (.iiLB
2 ....~~4. 1!"2"

&
I ~ ·8n: TO Il:

1:J SH. I .. 114 I__I FH.OM - I ISH.? • 00

~- .. a6 I I
• 0 .. 31' I i
6 'J02C ~

r---r :: &

2T..~ I
<

01
~£ vCC CND

SI
e

;;
D2 S2

7 ,

I10
iJ.c.b

9
D~ 53

I'2 0< 0"
LI I

I! , 8 C

T3 , 15 r 4 rJ

-svI 1.9. (0. USIC
A 11,15,16 8

LO Ivcc 9
IJ5S.A

~ ? u39,: t:..wrv TO Ipo UP (~ Q' :2 I
J 0

,0 EO-l ourpUT TO
Q8

t2
U5jD 8

~ON ,~ QC
(>

11 SH.I I 9 .- 1 -r

QD
7 I 11

elK ~ND

~ L6c Ltu« yO
J , 15 I < I 13 B fi

• 01
'ti! • B c 0 .... 5

~
Dl Qo

T

10
1148

~
03 QC

12
O' OD ",",0 'Jet GNO

~2 \'6 ~s
2 I -1-5'1 049

u5.2,g 11==-" UT'1D
I,;:l,

9 8 13 . -"0"

11 10 B..J 12

EMPTy A.""D OU'i?\JTTINC) [)~TA GENE..q"rlON ----------------
-- - - ----- - - --- - - - -----



Model 5358A
Service

fO A, 2 .'2)

VIA ;."c3'61

---

1,3 U'49A.

------------------"/_------------- BCD •. BCD2. C. CR, "'D U' GE};[JUIlO

I ...... 12

~
2 I

I 2 l r
13..J uS"

I 12
I ~ /--,

~13 I I

I< ua3 Uli2 •
3 6 13 '2 •

~L/
10 usrc

8
IL 1Jf;Q •

'3
I1

,
I

~f
TD !H.3

p. ~ IOUTPgT"'.:~G

~9 • DAr:. F,
~v

I
8

U5.'H

I I 8 6 ~ • '9 12 '4 '9 ,a 1

0B

1

~ D~ • lI<1 LQE ~ F ~ G HC

2 , 3 Is " 13 IS , T

- -

r
BI

"' ) 1
B'1 62 I
If! it-If.

FR M fD
5r.,2 B5 ~ Sh.r

B6 BO_
B I I B1
n llll

,,

I

I ,
1

~v..?f)' TO

17
I

:0 ~Ol OUTPIH. To 1
SI<. I 1 ~ l S '8 I1 13 15 ,1

i

~D ~c Ly ~ It 8
U.S

~[ ~ f Lt c Lz H

8
1

6 2 • 12 ,.
'" [8

1,

US2 fOil U I

~8 lo~a f5' S< TO

J
-S~. :>OM.n

12 -S~

OAf" G£N£.R~; tON I

Figure 8-7. A1 HP-IB Input Assembly and A3 HP·IB Control Assembly
(Sheet 4 of 4)

8-51



Figure 8-7
Al HP-IB INPUT ASSEMBLY AND

A3 HP-IB CONTROL ASSEMBLY
(Sheet 4 of 4)

(See Page 8-51)





IOloll<;

"2- :•..Hl(

11
10

o
P't£l,

,- Q If--=---t--+-------!-----,

>--"-----=- eLK

l ----,

1
\l

~ ,

3.:3 f-,,-',,S'-'-------t-,-;;-------~---. ':"\:jV

XA5(~1

><:AJPz.:. [ 1ll

XA'2P I !,?4, 2SJ

~.l3.n.i3( f3l
Y 1A. :tASP1A (Bl

X'..!o.3'?2.5C" I
\ll,1 Xi.3P:?A[7}

~---'"=E-I<=-"'CL=R"----------_+_-------------_+_-"____I,. " f-'09~_-+-------..;-.----+

l[JyJ-il elK.

CI,.R ~LC ~sr

IMj-,.

lP8

T

,.
6'

n,~

5

'< ,

u~

rC';:N1/LO

c-(~-': IL----"'i"s
I

5~HZ _'-_-_-_-_-_-_"'_-_-_-_-_-_-_-_-_-_-_-_--:::.__:::::::::~--------

IOMttz Q.,

)/A2~'5JI ilolZl r RETU~N

,,
I L()l,tliZ

)(A2...~'--5JI \J2) 4
"

'ODD

XA,2P r r 47)
-5,2 ...·

Cl,
-T 6 ."~,, \J

I I

12 13

't4
3l5DCR'

RI
,200

\,11'.-19.
}I ,22, '2" .
25,21,30.
3',j2,~3,

"S,J6,3T,
"! •42.':~,
45

+6VCl)

Tv

10, 10 ~~--'-"-'-'-"-'--,---------tr--;,--;4------,r-;.,'5::--.--..-."--+----;;-r

C" ,5. T

~
a., -21. 1I2--'3.
2'J 20.23 1 28.

. 0 I''! 29.31 1 .38,
39 .• 0,43

iATl 14, I~, L5~

""is, t6.16)

)("1 ( Cl

10, '01



1I
12

-{-

~
CR6 <.5 U.<E' ,_

R'
1000

-""-----'

II/h2

TPe
T

I t!-- :l~

I

1 .,

'0 ~
~~

"I I 0

UIC
,0 17 .8

i?5

1 lO-"'C

=:=I[Y---+---3.-r-:::



Model 5358A
Service

______________________________________________-"W"'R..c'--'O"'.'-'T-"._C"'~o.:<'__-~
TP~ , I

10

+
~.\3.P~B{ If)
'YI~ )(A3P~,4.(I2:j

~'3.?29\ 121
'VI ~A3P21o(J1J

.'OOR TRAN:< CLK.

$1,) "i)JS (L~

lP'

t

lPZ ~~~
~ u3C 8 I RD ~TROBE :

x.'""- ---+LJ..-..::·"'nil"'R'--"-s-'-"R-'-'O"'B=-~_I..~

9 UI3': B

10

I

HRT
or.

U~F

I OD 'J _'2

V

~1 I 0

uJ2/' i
-~13

~[) 12

,0

~1
-- Ip',\'~ :Jp

--45 2 I k 9
11

I I

~ U t j~b=_~-_+---'-J+:"-<
-+---+----.1-+------'''--!''-------'

..r;; ·5'. .p JL

l!l PRE t
~ t-L--<

ulOS

O~-
I

. Li -
cLR

L-s\, I

I
I.

I

1 CL~
CLK Ij:. I-'.l::......__-+ .__--I~

Qlj ~4,;----I-------,
llC 1-'5:-__-+ -.
':10 1-'6:,-=-~=""
~ ro- Si'ATUS tu::

9.' 1-:-:,I~--~-c-_+-+_-+
Q5~»i: I
'~I-j ~ ~c •

.?~

OB
Elf CL" AND
O,!;j.:. CU< .;3

CLR hOLD

I

I

I
Lt..:;;.

2l ~

13--:
lJGO

I1
...'2-L.,-

I
),

: ~
12

~JeiO

13

I
I

CL.R HOLD

elR HOLO

,p,
'0
:i>< 2

IJ"""5D

______+--~r------------~9C>
i

<; usa fiR' ACCEl" t
S ==--t:[),.:4-,------",,,-,-==-,--------<o

hC<:U" •
~nD~ Rnt ..

-I

1
1

J 134.

~,,----'--------------==---'-"'----"'=--"'--.­~~ ADOR RO eLK •

3c[)"- ----"'AO"'Dc.:R'---""'::.R-'-'-,(",LX::.'_

U 3D UIO :

L- ,_,,_rl-=Z---,~> '3

'-----------------------------------------------------'--P'll'"~"'u'-'P___,r'7> '5

....__ 1

L- c"_w~_~ 'I

(.,:.3P2A.t t'3.

)(ASI I<!, UG171.
..3P23(6)
V lA XOJP?A(5l

XA~P2B 181

Figure 8-8, A4 Memory Control Assembly
(Sheet 1 of 2)

8-53



Figure 8-8
A4 MEMORY CONTROL ASSEMBLY

(Sheet 1 of 2)

(See Page 8-53)





S(kg;s t~O - - - - - - - - - - - - - - - -

.. 5\1 /'
I ...a :-"r.ss C(LJ..'I/' rf.R AND (J!\ lVU

~20 ' I
'''''''

~6

h,.I,.",:J"'B I
-e.' I).,Rl~

J
'000 . ell n~ ~. ~.,v '16

r-J' 1•• 1" 1,2 " , 2 , < '000 U20 u::
(l. • , 2 , < • • T

• T ~'000 I Q"A~~ClC~O • 1l2.1 QB QC W

...-!- • hD L!.l7 ,LJ
, . !s~.j3 II 10 , • J .. : s , "

VC< ~'.6V " 2

I, • +------
GO !D ..., .. .. ,.
f' ~. ~ • co

"r " [I
UJ2

vCC ~-.s'1 I
12

<2 I.. iiolo,'t)

~,
" 2 ,. C3

g , • "

J 0'
YtS

"c~ ~"'s:v A,·"., 12

~.
Cl

¥l~ ",
"

IJ • •
¥-L.'1...L C, '0

U>IllJ
FULL • UJ.J ' i-l-----• "~" j...!! "'6'1

"QC UJ. · vcc
C2

• ,
" " C,

1:>.(1

~1 I \11th
J

CJ

1P:LY " " " •
, •

oi5 " IJ
1'2 nu " 2. ' g :0 11

C,

?d'~~ co GNi)

~11<0. ul9C Br:

- , • --.J LJ..l90

L-f-+--
.-I--+-

L..+-----

.----c

- [tolI"TV/fuU... tlRtull
,.

501~
I--- ~

D.. l.l, rUB',":'
, .

LI '0 • • iJ ~ • ,
"

'::IRCUIi Il.< QC Qo . C..lQ8CCOt) Cl.l DB ot. Cl3

VCC r4
tn3 "on, "

- , CLI a....2 .
-

, r" L-J'- :) lJl....
~,

r-;o ~,' 8 g,. '0,& ( 1/"1 FUlL
"Cl ,. .. G!'olD 'I (;1 J

J

"
,. DJ 0'

~ " "
,

· ., 'B 01 0'

~ " OC
IS 'z

" Cl.!
,.,

" " Q"~" Ul, on .. U',
~ "7 0' ~• ~NU~0' ,to

w<; u: Cl ."
,-----------J I. 'i..!...!.--- l---JY I G-V?V I

1i6+6'J
1

I .. 10 -]~
>CC ,. lA GP') Cl ~'2 ]

J

"
... ~I Ql

2 ., oe "
,. ., '"

.
I 4

" ., .. 5,
" '" I·' '"· "

, ,
• 0' ull '0 .. .... 0<

I 1 " ...
"'I 6 02 ~.o~ 4""os Cl( tL " "'. i" l-----J T IS '.?'v I

_ .1 &



~--~~~~--~~=====-~--l----------

~ '-ss t:,~r. I,NO 0A1 ffi t:!RC!J]

iD-Y----------.,---
",-, 1, ~ " J;v ~, bl ;, _..'

, CLI tu ~ I' <ll CC, 'cc ~.
lJl1) LJ2&

,--"o,:,.O'""","""o<r;:Oilr.-••~"""""""""",,,-,-J~ Lrr~OB QC QO ... Q.ll t'3 IX o;N:J r\J

:' ."P"I" '0 'jl" '1'1' 'Y" "!'O' • -r,,~ 'r,.~- ---.J vc: ".$ '"""""C""''''---:COS7!=:-,'·",·,'

r
~~~~~~~~~~~I~~~f~~f]; ".!-'-""---f.+-__---2-j6 ',It ~, f-"-------'-.'---'-'-}

i 1.c:
7

a r'·'--+-J-------=·Y f!'t? Q2 t-5"---- -""'---"'~
III ~ a~ !...]I 13 I f-J=--- .=..=-• ...J'~

I 5~; C r'---+-Jj--------"y ~~ :J~? Q.J I

I I ~ 0' Dt-""2~1H-1----.:..:"Y OM •• " ,. II I 0> ,-....----"""-l I~ \}$ I I 1,6 1

I ~<,,~. ~ '" ,.t-!-- -------"'''-6-:4)

DS I " I1',.r;o-' ,
K~ n I I

~
_g'" .r:--+--+-" :'

I
: I ~". " or,. ,~ "I

I : I I " v<c ." om \l
f r~ : : ~ v~· ~ r"'---H------'°y L__ J Q.I r-'----------'-'.:.r-r~

I ! r DI Cl 1-""'--H-----"'-1 i,.,.; ~ r~----------'-·"-9__<_'; a
, 1) Di '

'" .>0 .------.--<'-; LOO Q3 t-=-'-------~
t---J r,,~/ .~ IN" U1~ ,.:<11-""'--- -"'-"=-0--'-);

Model 5358A
Service

'("8,9,10.11 t I1

U8.~.IO.IIU)

Ug.9.IO.II{"~

~.J;!:.'~.lllj')

'),~,~•• O.tllel

l(....-a.~. 10,1 r(lt))

)1"-8,3,10,1 fell
J(AI,~~. '0. t I (1)

i"',8.~.fO.LIc31

XJ.4.i.10.llc41

;"111'61 VI) U'!Irl.!l

"t~.~, .;, Y IJ. 1.1& ( 11)

IJ 8\ I 3 ~

Y!JP?IH!\

~"3nB(TJ
\ A UIPU.t~1

'UI,~. 10, I 'Cl 1)

'~"3P.>B('l

"

"

, ­
,) 12:

I,
P/o 1
'lA

""

'"

FIJ'_L.. r _
I > ~o

r---~J'

: I
::
: I

.,
\J2B1'

>-...'----"""',.'--~ I.
",..

T'
$1'1.]

£MPTY

'> •

0;5 11 ,
~. r· -=w=-,--'-) IT

."f-'-.-----""

;;U7,....=.~-~,...~I---'-:? Il

I'" r· ,,,I~.......,,O,----,...,,,,!....J:'-l»
"\,.../"'..a§lt

IVvj-'-'----"'<j

u!'

-5"
I,.

(y'

, .
" ,

:;: I
un Q-4 r,.'--------------i--.!;B'-;:~..

Q1 1$ ~ [ "ii

2 ;

'OV

I-- ,

'C. III fl"1.t ~ U!o;ol

j (-U'

( 1/1 hJ.....L.

l-J'~"

,In

, I

1$,<. ~U')'I)O 9~'
~~QC~~" O,,<7,~Q() I

",et

------------------------------'----------'....==-"''-'---''-1.,

------------------------------------------~"

;y
------------------------------------------------------ -'°'-".:..'4) I"

------------------------------------------------------------"o.:.."'----,~) 2___________________________________________________________-.!o'-"'=.'--4> j

--- ----__-"D.:..'.:.....,r) ;(

1

___JJJ~~-J~Jll_----II~!~~ilit~~~~-·~l :~
at -g 14

~ 82 • H IJ \
5 et r: r'--'-----'

I r"

I
, I I " ~;

C< """

OH

u~.~. 10, 11<51

x.~,1. IO,IIC51

xJ.!i!.'9,IO,ll(rl

)(;l,i.9,ID. I '(8J

---~
Figure 8-8. A4 Memory Control Assembly

(Sheet 2 of 2)

8-55



Figure 8-8
A4 MEMORY CONTROL ASSEMBLY

(Sheet 2 of 2)

(See Page 8-55)



P1



I
p

]

---------I~~o ~ W'S~;'M CONTROL _:"~SEMBI 'f (OS~s-g:6DClM.> s:=,::ilJ:S ~§.4Q _

z~ (PII !.4~J.5 HME:
~ (---l..-~E:'" FtJ:~l,-!l,--- _

laLEI~
(I 1',,,, .u~

IT

I
I,

.'!.1
I

I:

r!
" I

1
I

1,
X'12Jlt (OJ

:r:UP~~'5'

lrlrA. ;(...·3?2"~( L61
V!.A UH,Cj6)

~ .. £p J '.4:.0)

lI:.L!S~Ja)

~A2?1 en}

UlC3j, X.... l?'nU

'(.6.1.JI14)

" ',---H

c ~~ON U) o!-!­
" c' i.2....

la VCJ:.~
CL. ~

•3.. Gt-'-J

,
, ,

'0 ,

, 0

---------

v

-'SV
1"13 wilD
~1

r:-­
'5 • tflCN Ul~"

;- __"-1 ~ "Ui" S

r
__""-/o l;J5 '.'cc It

'1: ct..~ I':

,--------------------'0'-1, ). :611 G!<,1],'"

""I.

" 0

I

I I

I
:
I PR.c.....

'.le: ~"~---"=----------l-r--~===========:!J
r:
I I

I

I
I
I

I,
I,

, I, ,

I i
.; (I

~,-<--,~"-C~.,..,,,,~ I,- ----,

271 L"Ctl.,.\I HI.'l..T ~':l

HI(:~

)(: iliT

I ;
I1 Pites

15 1 I F'(l:3:t)

/9 ~ r PJ;l.: )le

,.I.: "HLt

a ~-:- Pi C'l"-_('--"~N"___ _

~ (I T;.

s (: i3

:s (.1 re.

'5 ~--,r1)c<-_-----------_------------------------------------- __
~'~f<:.-__I------------------------------------------------­

.0 (; I

1 --

x.l.'!P1BC7
vu. )(H"'7, / 7)

~"'J_=>7:.l( I I J

X'A_zr'"1l lot

)t:Jo,2?II ~ I}

1Ul:JP~B ( ~ ~ '(1).. 1(!,JPLJ,.(")

lU.3P2.en L~) VII )l'A-!j":2:A(6)

U!F'liH (toj VU X'HJI7:...~e>

l.J.!P2:E11151 vIA )(A:!i"'U.tS)
6 '.O.U,l10}

'It.A!P;'131i"i:



Model 535BA
Service

(I ullC
'0 •
•

lUVlt 11S1

)(A3~11)

0. ... (~I J

XA.V1E1 (61
vLt. u.ll:P2.U dli)
VLa. '( ....... !\&l

iO U5i'~,jl

1

J

Ir )'.t.2-NRC--<l f'lSJI!) ,,
'.<J:2-PY DUlIIP J'5JI (2l

I

: I

I'
I

I
I
I
I
I

I

I
I

~ft"'QI

4 I I'or < I.
I

sfJo.rus Si t

L:'2. -I. I II

Cl.I\ 1 I ,
L.,;v I I

~
I I, IJ l,"Cl.W 01f'"
,

11
I.a I Ir UiW

I

i
I
I

t, T,.

..-- ---'-,""-"',,--'--P-".~DC~,'r71 J

lJll!)a-{>t-I11D I
~"j
~II

o or f-'=--------'

I

L

'l~ 11 ,
" ,

""0 !

f!

r----------,-!L)--t:fu-r':")::.!.JOL__-~";f"""'"·""____ __.l ____.!>__~~w~ 2i

I

I~,n
~

<f1C •
10 • "3

i

JJ. UI.\

Jj,',H.

11~1

, r '~'~' ..J
____----"--j-----.--L~---"'__t"-/

L'.;f

----+-----'--"''-j .,

RI.. l ~ ~Iu.-E 40 J>AOt B:l,.,ST l. 1J1~"
ID-OD T SODP 3 I

'V l" f I ' r u". I'--+_-+ ..J---'."'."'o=-o-",.,usY'-'--_+-__--<-__~____!I~~-1./'1>'-'-'-z---iH---------l--'-l'I 0

~).".'--...l-----J.-------~.\:jv ..: < ,W;;o ~>,,?~--'~'1i:.
I . U I " '--"!'F,_..J

I

""
'-----,--,--/

,..~

--------------------;,=========:-,;;.~.;;:'S1';.£:£R~O";:L.~O~U~ll~,·;:,~~-'OlJN'e.Al--------~/
---- - ----- ------

Figure 8-9. AS System Control Assembly

8-57



Figure 8-9
AS SYSTEM CONTROL ASSEMBLY

(See Page 8-57)



Pl



~
L

RI
1500CRI

R2
1470

R3
S 11

~E40 r~£ STOP ------------------,

RE>
1000

RI3
IOOX

csTD,8U

\1

01 STOP

A6 GA-:-:: _~O'J'_~~:.h..--~S_SEMBLY !OS3S!-~0005) SHEEr I OF 2 SERIES 164{)

r;:--~v-,r-;-L--;'------------------

3,3 ~-.2;-.~~"V'--....__-----_,-----_r-----~--------r_---------_r-------._------

I r
I I
I I

I

I

FROhl

~

X,2J I t6\

X~2P 1123)

X'VIIS,131
Dl GND RE 1

XA2P I 124,2S1 2.2

XA3P2A! 18) VIA
XA~A1181 a Xh5191 19

XA3P2A/201 I.

XA3P2AIIS) IS

XA3P2AI16' 16

XA3P2A( In TT

~A3P2.(rsl 18

U3P2A(9) 9

XUP2.1211 13

~A4A (51

Cl
GND

( -1 C6 & ~.OlU ('I
I I T6.80
(I -5.2'0'

0-5'

I
I I
I

.5'0' ~
I

-ISV ~(.
I I _ e

I I 3
c~ :\..

I r---CO'Ni PULSE "'
I I ~'1

ell
I I

j,IO

I
,
: fROM '" CLOCK

P~f.

f!~LO 12
0S'rt.:2 ...

~3I
IDMHl eLK

Ul8B
I1 - 8 2

~CLK

O.~
6 QB e QCI lPS

I
I CLil .----------!- Cl 0

~I ~ 10_ r r-;
I ., 6 QO

12 4
CK 2

CD
I r
I I CLR .5'1 --..2....

E cu

I
I
I "'5'"

'-----"
I COUNT CH~,N Cl-AR

(' IMHZ eLK /

I I
1 I

19~USA, I K ,
3

I

I ~
I

~
I 4 >O~· COUNT Io.A - C

I I ?RE
'Sv

S
P COUN'

I I
"'5

V -C 0 a S
Q8 i-l- Ne 3

~
ID, U25. A Li24

4

6 20
I CX Q~ -----'- s t-Y:n 12 U21D 30
I ~ C 10 Lff?J~ 13 ~ 40
I CLl'! ~ r e 13

I
D 5D

I 14

LO CLR e 60
I

~I I 1'~'4113
I I

~I
L 1
I,

~
PRC~

! --
/ PRR~,
"

poso
,

, POBI

I

~
POB2

, poe3,
I

I I
PIlCE

"
PIlCD

'I
PiiifLi?

8

IS

11:',10

XA5191

XA';'A~ L4)

XA2P I 1481

M3P2(13) ViA
:( ...,,~tT3j



_Y 10535~-~0006) SHEET I O~ ~ S~R1ES 1640 ---------

OE'O 1]"'E SlOP -----------------~,

..--------.--------~----------t_------.,__------_y---TGY

RI
ISOO

<2
'.;70 CRI

1 0 I IV
~8 ~7*CR3

0' 02r r-

(7R 13 I IR3 40'
EXr OT IN

100iC \I f511 \J
TO

OT G,c ~:'l
SH.2

1 Cl
RIO

I

~.OIU 511

..:..5V

.~. T~' L to
f~ PRE PRE

D Q L 0 Q.
9

3
UIS.

I1
U2Sa

Cl c-!-CLK {;l~
<iNT P $(

" CLR CLR
Y

'(' 13

10
lE I

~388
Q...!...- 2

a as c QC
TP5

_R -L 0

~
14 11 1<; 11

c-Il
Cll r CL~ LD CLR LO

'J218 Ut 4
"5 ~.

12 I 4 13 '- 13 4
6 QD CO 6 CD 8 C

s d-..J CK 2
U'9 un

CLR ..sv~ -rSV --.2..... ";;Y~
Y IJ

CU CU C

L..:...::...- T5V A a C 0 • 8 C 0
'--I 15 1

IQ [9
~15 I

1

10 9
- CO~NT C~A1N CLE,R

I ~

4 ~
"'" 0101 COUNt

'lA l..- NC
~

5
+S') _..2-". UP COUNT

~"c 3 -~ J +--Q

~.
0.6

~
ID 10 I~ 10 10

5< U2(. 20 2Cl
~

20 2Q.~
ij~

t

~
12 U210 '5

3!;J
7 G 7

10 9

IQ~ -4-
30

U20 --;0- '--r-;-r 30
U23

30 c-to-
'9 C r B

40 _0
'3

40 ';0 i--'-=------

-fT-- 13 5Q 12 ~'---=-- I) - 14
SO

I~ 14
50 SQ

~
LO C:"'R a 60 60 ,,0 60

11-&14]1!
ell<

CLR CL~ CLR

I 9 1 9 1

"'ANT1SS~ REG"S ER
/

I

_ CS

~ 6.BU

R6
00



Model 5358A
Service

TO
SH .2

TO
SH.2

TO
SH.2

TO
SH.2

10
SH.2

OIR CLR la
SH.2

,,- EXPONEN I COUNTER ________

,
UI. ~+5V-- 2 -!£ ~svTO 7 vss vss

PR[
SH.2

T =f
CL~"P

--- F62 ~ 0 '< -L.
R32 =t .St

1& CR5 CR6
~

lI3~

"ii:~
200(),;

RESET 0 VGG .. .. CL~

6
RESE j ~AX

CLRCI4
I

0
6.80

~~-5V En/lNT
use

ID R33 9 10
PHt. 2000 8

~-!'!"'O 9 3 EXT INPU Tl"'E OUT
I

el

"
V'59

ii...L 2° 2
1

2
2

2
3

ClK
14 13 12 I1

CL.R '{iV
13 11-1

vcc IACD
I +5V ~ A Q).

5 DECADE OUI

I ·5V 8
UICB

R29 eLK I

I,. 1.1

200
OND

14 11
RJO &'CLR lO ClR loO 2000

'- co B
13 • CD ap!.L

L
U22

+'5,,--..2..
U2S R28

FF PREsETCU cu 200el

~ B C 0 • B C 0
Rn.---J i5 1 I ro 9 15 I iD 9
2000

------.J
2 1 10 15

IQ 20 30 40

,----------!.- Cl~

UI5 E REGIHER
-L:: CLR

RATIO 2'1
10 20 30 '0

...-l... +- 4 ;; 12 13
10 IQ

- 4
20 20 rr---e
JD 3Q11 un 10

13
~n .Q

12-
I<

60 5Q
~ I

60 60 A
..IN Ol

YD
15

elK
Cl~ 2 14 RATIO 1,1

9 I 9 YI
~

NC

+5V..!...
Y2 ---

:,5IE/I GI ule Y3 12 EXT DI

P
Y4 ?}10

C Y5 ::::t: NeGU YI>

o REDISfER
G Y7 el-

1Z 3D 3Q ~

5
2D ZQ~

• un
2 EOTSL iN

'0 IQ

13
40 4Q

16 EOTSL QVT

C~K CLR
9 I

TEST POINTS

IP I START
fP 2 C,W""C"'l"'K:--'-H:::O:-l-::-O

IPJ "(AS
TP4 IDOOUT
IP5 COUNT PULSE

Figurre 8-10. A6 Gate Control Assembly
(Sheet 1 of 2)

8-59



Figure 8-10
A6 GATE CONTROL ASSEMBlV

(Sheet 1 of 2)

(See Page 8-59)



-- ----- - ------

I,

v.~.AS .. )~AD SENE-RATiON -----------------~,

Si.l.?i r---
II F'F PAE:S~ T

I FRO"

II
Sl-l,I ~OD D.Et,\DE OUT ------

END ~:(T i)'i 2
I

J2C I ,
r- 1,'H ~~I<I 5 6

I
1, END ':X'i

I Ff
10 ·5V ~4I W2.s. "RE

1 fRO.Y. tXT DT !N I 11 USD
~3 I,

0
9 PR~ I J -J '0

I SH .1 CL<:
'?-l

I. J j :=-~' 1
S

~I U4B 12]
I,

I fROfJ EDTSl II- ,------!2.. II
I D

1'1"

U.< -
SH.I

I

T"
ClR -lI U21~ 'J ClR

I .J::J I I
9 U I( I1 IDOO lIill 8 DE.O

I J,R"ED I
1 ~&-J

I
1 U 13<'

~ 6

I ---
1I '0 iFRO" ~1,1.J DT

I SH. i 12 '.ISOI 3 ~5'
I 1 13

I 'I ,2LJ
I

I FRG~. oIR CLR

LI =::...,.
I U13f
I ---

F RG'~ UT 01 1:3
0

12
I S".

..
I
I
I

I I
I
I
I
t

~ «~'---,oD"-ELe.'~¥~A~C'_"CcoU~~'___ _

F~C~ .. EO lSL OCJ"i
SH. I

'RO~ • DT G.\'O RU
SH.t



J
6

U I ~C

5ME ,s, ---,

u2E
t I [::>otO

UI B

G



Model 5358A
Service

5 XA2JI(41

5 XA3P28141
V" XA3P2(I)

T H2Jll 121

TO

+.. ~A2JI (1,31

13 ~A2J I {( 1

~---~

/,--------------- SA'IPU 'l~ our~--
·5V

1 tl5

~L
RI4

I
~ 6.8.!

100 PlO
I PI

ST G.~O REI 1

RI5
~

I

AnD RIB !l16 Cl RII I

1196 3930 .0 III 2150 I
,7 ijffi !

Q5Gr IV I I07 Q)
I "'EAS ~ ~

)

I OUT J IRI7

~R;2__ J 1210 I I

~
,

IT'O'U 2:0
I

-- :)-- - - f--- -
DEAD

,;;; ,
I

,14 IIJC U '3B 13'
6 3 4 P 2

~
I

R9 Re R4 ~ R5
I

I
l83 680 121 ' ')0

,
Ii I

HOLO BD H
-s .2" I

I
I

ST ART 151 OP
" I

I
I
J

I
I

Lo
I

I

1

I
USB PRE 1126 I

4 11 lOGO

~,
1C(

Q
9 '. 1 CB

I
UJ8

______ ~ l' I ,
"

a.-L- ~ 200P 4 V 128 a, UI2C I-S, ---=-- 1
CLR l 6 ID I J ~ 1

U6n Iy I~ '3 Sl.RT

eU9C~
I

I,
I "

D UGC _I
'---J ~)8 52

:1
9 10

S MU
~

t I

PRE I
I

3 I
eLK fP2 I

2
Ut I~

6 2 ue. r 1
0 "0 I ... eLK HOLD 10

,--4-) I

CLR
S~. I I

L+6V

I
I
I

I

Lo I
I

I

l'RE I

11 9
,

98
C1.K Q I

6 ul18
"0 c!----- I4 12

J I ~A
5 D I

______ 12
CLR 1

L I
I

"'s.v I
I

I
-- I10 01

1

I
I

/ DE>D T:"'" ST:.RT " I
..,;V I

R24 R20 C< R22 I
I

3830 383 .OIU 90.9 I
1

J

A; I

I-- L 'l Rn uerr ~
OlD I

000 4 825 IV I
6

Ug 01 START ,
4

R21

I
'Sll

~19 im
150 '2!0

I
-5.2' I

Figure 8-10, A6 Gate Concrol Assembly
(Sheet 2 of 2)

8-61



Figure 8-10
A6 GATE CONTROL ASSEMBLY

(Sheet 2 of 2)

(See Page 8-61)





f~O~

X42F (50

F~OM

XA2P l ( ~ '?' i

I

] PlO
PI

I

r .7 t -r5V REG
( ,

I
1
I

1 1
, 1

1
I
I

"E:
I --I5V RT>.

\: I

eR

f T?5 /ll

l

--.J_ 12S"'V • T
-.-- P 13.;;, '0. 01

IV ._)
"-"-rt:1 -5

C <

:......"
~ ,,50

~ '< I
? 8:20

CR2
·z.v

J
JI

~I

/

":'P.3
12

L2

R6
51'00

Isa "'0'': /1

OS

R5
150

( I +20v R[G

I &01 I t 5'.'e'

L -IS"

'----------------'''-----''--_~~~_=_'2_0__-_0 -·5 CONVE.R'<R SEC TiO~ ------------------./ _

I

I

1
I IP .:.5:

I Iri<Ohl I
3.~ ~ I . ....~y

X:.2P I (23)

I I rrF Q
FRD~ I o-Sv Rr~

X42P' 12',251
I , • 11 : : RH< [ ~

:)

-'5V
,RO~

12.12 ~ I

'1(.:.2? 1'22. I

!'ROM
2.2 -15V

XA2P 11 '91

n::~

x ~2P I : .;..~ I



i!-~DQD7I SERIES 1640

v'

-+- I'5V -

______--u

~

t5V

~ R27
100<

I
i)

7

I lOO<)

C'
~all

~ I ~00

, RY?~ 10<

___iV'.~~",o ]

C~l (~
12\' "

!
~ R?
? J:TO

IS

1'1\

~l:~I.:: J cR2
12V

". 'V T.
.I.,V 10,J <&~-((-;.5'5\'~B;t1--------------.------------

: I': ;~~"

)<

-20\' - -

r.SV -0" n
-------t-

//

l .<
)

~8

r'
3&0

lO
I:q~

I
I



Model 5358A
Service

10
(A2J3~ 1,2)
H3?2AC2,21.
XA3P28122,22)
~A4AI2.2) ,
~A5C2,2)

~A"(2,?\
X"SI?2 .221

TO
XJ.3P2BI21.21J,
~A4A11.'1,
H8.9,IO,11121.211

1<. I~,

15.15,
1G.16

"."'i"I.
1?T2.
'J.~

CR9
cV

• C6

170 u

• Tp. sVA
f +5VA

I
I
I
I
I
I

I

I
I

l..-_+-~r-"-''':'='-F----'-1

I

L4
300U

VOLit.."Gc:­
1

~
iI2~mV"i
---r 01 (14.~.15.1::).

0"1 I ~ T u'IE I 180. ~ 6)

R21
510

RI9
75

CR I ,

c£' eRa

i

CS
1 CDU

PlO
___________________________________________,"'5:..:V-"B '--P'-}I) 9,9,-

IQ,IO
iD
HqllO,lOI

"'SV '0 '5v ':Oh'I'ER ~~ SHIIO~ ----------------~

NOTE

----~
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MANUAL FOR CORRECTIVE ACTION.

Figure 8-11. A7 Converter Assembly
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Figure 8-11
A7 CONVERTER ASSEMBLY

(See Page 8-63)
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SEE NOTE 3

Figure 8-12. A8 (or Optional A9, A10" A11) Memory Assembly
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Figure 8-12
AB (OR OPTIONAL A9, Al0, All) MEMORY ASSEMBLY

(See Page 8-65)
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Figure 8-13. A72 Display Assembly .and A13 BNC I/O Assembly
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Figure 8-13
A12 DISPLAY ASSEMBLY AND

A13 BNC I/O ASSEMBLY

(See Page 8-67)
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