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SAFETY CONSIDERATIONS

GENERAL

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

OPERATION

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

SERVICE

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

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

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

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

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

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

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

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

4. MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED TYPE (NORMAL BLOW,
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE
HOLDERS MUST BE AVOIDED.
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Figure 1-1. Model 5358A Measurement Storage Plug-in
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SECTION |
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 71-7 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 7-7. 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 (with Option 011) of serial prefix 1624A or
later and a Hewlett-Packard Interface Bus (HP-1B) 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 manuaf 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 71-1. Model 5358A Specifications

EXTERNAL TRIGGER INPUT EXTERNAL DEAD TIME GENERATOR
Trigger Slope: Program selectable, transition either INPUT/OUTPUT
logicOto 1or 1to 0. Dead Time Start Output:
Connection: Rear panel BNC labeled ACCUM Trigger Slope: Program selectable, transition either
TRIG IN. logic0to1or1to0.
Electrical: Section of rear panel address switch Conanector: Rear panel BNC labeled DEAD TIME
marked Y selects either TTL {(4-volt) or 50 ohm START OUT.
(1-volt) load input as follows: Electrical: (TTL output to TTL load, or 0 to 1 volt
Logic 1: +2.4V (min) TTL Joad output to 50 ohm load)
+0.8V (min) 50 ohm load Logic 1: +2.4V (min) TTL load
Logic 0: +0.8V (max) TTL load +0.8V (min) 50 ohm load
+0.2V (max) S0 ohm load Logic 0: +0.8V (max) TTL load
Pulse Width: Greater than or equal to 100 ns, +0.2V (max} 50 ohm load

Pulse Width: Greater than than or equal to 100 ns.
MEASUREMENT TIME SIGNAL OUTPUT
Connector: Rear panel BNC labeled SAMPLE Dead Time Stop Input:
TIME MEAS OUT and DEAD OUT (comple- TriggerSlope: Program selectable, transition either

mentary outputs). logic 0 to 1 or 1to 0.

Electrical: Connector: Rear panel BNC labeled DEAD TIME
Logic 1: -1.5V x0.5V (into 500) STOP IN.
Logic 0: OV *0.1V (into 500) Electrical: (TTL input)

Logic 1: +2.4V (min)
Logic 0: +0.8V (max)




Model 5358A
General Information

Table 1-2. Operational Characteristics

MEMORY SIZE
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 selecrable in the range between 1 and 9999:
Data Accumulation Command:
May be initiated by:
1. HP-IB Program Code
2. HP-IB Device Trigger Function (GET)
3. External Trigger.
Measurement Time:
Range: 11to 999 x 108 us
Resolution: 3 digits (for gate time >100 us and 1 ps-for gate time <700 us)
Dead Time:
Minimum Mode: Less than 7 us plus 2 us for each digit transferred from 5345A 1o 5358A.
Ratio Mode: Ratio of measurement time to dead time selectable as either 2:1 or 1:1.
External Mode: External timer such as RP 5930BA 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:
1. ASCII Format <time scaler>, <events scaler> @ @ .
byte.

2. Packed BCD, most significant digit first, 2 digis per
3. Binary Format {first in first out).

OPERATIONAL AIDS
HP-IB Status Byte: Provides indication via HP-1B of the status of the 5358A.
Information provided:
STB1: Power down at some previous time.
ST82: Real Dead Time exceeded the programmed Dead Time.
STB3: Attempt was made 10 store data when memory was full.
00 Empty
STB4: Memory Status 01 <7, full
STB5: Memory Status 10 >V, full
11 Full
STB6: Counted (N) measurements have been completed
STB7: Indicates service is requested.
Service Request: Service is requested by any of the following conditions.
1. Power up/down condition
2. Real dead time > programmed dead time
3, Counted (N) measurements completed
4. Memory full.
Front Panel Indicators:
ACCUMULATING DATA: Indicates 5358A is actually accumulating data
OUTPUTTING DATA: Indicates 5358A is outputting data to the HP-IB interface
MEMORY FULL: Main memory is full and accumulation of data is stopped
LISTEN: The 5358A is ready to accept program instruction or data from the HP-IB interface
TALK: The 5358A is ready to output data to the HP-IB inrerface.
Rear Panel BNC Connectors:
ACCUM TRIG (in): Input for external trigger
SAMPLE TIME
MEAS (OUT): Output external gate for 5345A
DEAD (OUT): Outpur external gate for 2nd 5345A (complementary to MEAS)
DEAD TIME:
START (OUT): Qutput 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 Hewlett-
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 5345A under control of the HP-IB.

1-13. The measurement storage capability of the plug-in, and fast data transfer from 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-1B 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-IB allows the counter (with HP-
IB Option 011) to be programmed for maximum sample rate while the plug-in can be program-
med for the number of data digits required to be transferred, to provide fast measurements.
Other programming features incfude 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 (0—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-of-measurement
series and memory status. These features are described in detail in Section 11l 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 5358A 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 Model 5358A Measure-
ment Storage Plug-In 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 ',-meter 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 9866B 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 5358A in the 5345A Electronic Counter with Option 011 provides for accumulation
of high-speed data in any one of the counter’s five functions. Data can be retrieved either by a
calculator/computer-based system or by the Free Run mode. In the calculator/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
5358A 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 REQUIRED CHARACTERISTICS RECOMMENDED
Electronic Counter No substitute HP 5345A Option 011
Controller No substitute HP 9825A Option 001
Printer HP 98668 or HP 9871A
Oscilloscope Storage HP 184A
Vertical Amplifier Four channel 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 10014A
Logic Probe HP 105257
Logic Pulser HP 546A
Current Tracer HP 547A
Diagnostic Cartridge 5358A Diagnostic Software HP 05358-16000
for HP 9825A
Key Overlay Special Function Key Overlay HP 05390-80001
for HP 9825A
Extender Board 2 x 22 4.5” Tall (two required) HP 5060-0630
Extender Board 2x 12 4.5" Tall HP 5060-0258
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SECTION 1l
INSTALLATION

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 Office 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 Environment

2-9. The operating temperature range is 0°C 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. Installation

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.
Slide the 5358A into the 5345A.

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

Q

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.

2-12. Compatibility with 5345A

2-13. The 5358A is compatible with 5345A’s that have Serial Prefix 1624A or higher. If 2 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.

2-1
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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 1V. Contact the nearest HP Sales and Service Office (see manual back
cover) for information relative to warranty claims.

2-16. PACKAGING 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 fuil 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 350-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.

Mark the shipping container FRAGILE to assure careful handling.
2-23. STORAGE

2-24, f the instrument is to be stored for an extended period of time, it should be enclosed in
a clean, sealed container.



Model 5358A
Operation and Programming

SECTION 111
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 Hewiett-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” (P/N 59401-90030). HP-IB is
Hewlett-Packard’s implementation of IEEE Standard 488-1975, ““Standard Digital Interface for
Programmable Instrumentation.”

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, 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 aiso 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 5358A plug-in functions to accumulate high-speed data from the 5345A in any one
of the counter’s five functions (FREQ A, PERIOD A, TIME INT. A to B, RATIO B/A, 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-IB 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, the 5358A can be programmed to:

Initiate a sequence of measurements 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) M™Minimum time—

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

3-1
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FRONT PANEL FEATURES

1.

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

OUTPUTTING DATA LED indicator. When illuminated and if addressed 1o 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 off as data is outputted, according to the output rate.

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

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

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

REAR PANEL FEATURES

6.

10.

1.

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 (Initiate) or GET (CGroup Execute Trigger).

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

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

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

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

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

12. Cont { ssembly. Switches A1 through A5 are addr i switch marked
X.is a FREE RUN! switch, used to place the 5358A in “TALK ALWAYS” mode. The switch

13,
14.

sets the trigger level of the external trigger circoits-to-Tor 4 volts.

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

figure 3-1. fFront and Rear Panel Features (Continued)

3-3
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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 3-17 lists the interface functions included in the 5358A. The “Interface 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

fivinsiiitivg INTERFACE FUNCTION DESCRIPTION
SH 1 Complete Source Handshake Capability
AH 1 Complete Acceptor Handshake Capability
T1 Talker (basic tatker, serial poll, talk only mode, does not unaddress
to talk if addressed to listen).
L2 Listener (basic listerner, no listen only mode, does not unaddress to
listen if addressed to taik).
SR 1 Service Request Capability
RLE No Remote/Local Capability (remote only)
PPQ No Parallel Poll Capability
DCY Device Clear Capability
DT1 Device Trigger Capability
Cco No Controller Capability
E1 1 Unit Bus Load

Interface functions provide the means for a device 10 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 1/0
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 A1 is not connected). The listen address labeled “program’’ (Table 3-3) is used
to program the functions of 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 10 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 functions of the 5358A. For example, the 5345A must be programmed for EXTERNAL
GATE 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 9825A Statement*
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) wrt 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 slected de- The 5358A 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 stale (a certain  dress register resets to clr 703
range, function, etc.). zero
Remote Permits selected devices to be set NONE rem 7
to remate operation, allowing
parameters and device character- rem 711
istics to be controlled by Bus
Messages.
Local Causes selected devices to return NONE Icl 711
to local (front panel) operation.
Local Disables local (front panef) con- NONE to 7
Lockout trols of selected devices.
Clear Returns all devices to local (front NONE el 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 of a
Byte particular 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 rqs 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 pct 723
Control ibilities from the current con-
troller to a device which can
assume the Bus supervisory
role.
Abaort Unconditionally terminates Bus  5358A unlistens, untaiks, cliz

communications and returns and clears service
control to the system

controller, request.

*Assumes 5358A Address Switches A A A A ,=0001

3-5
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Table 3-3. Addressing

ADDRESS SWITCH

| D0EHEE

X Y A5 Aj

HP-1B ADDRESS CODES

ASCII ASCll 9825A
SWITCH SETTINGS LISTEN TALK DECIMAL
ADDRESS ADDRESS ADDRESS
A; A, A, A, | Code | Purpose | Code | Purpose
SP Data @ Data 0
0 0 0 0 ) Pgm A XX 1
"’ Data B Data 2
6 0o 0 1 . Pgm c XX 3
$ Data D Data 4
0 0 1T 0 g Pgm £ XX 5
& Data F Data ()
6 o 1 1 8 Pgm G XX 7
( Data H Data 8
0 T 0 0 ) Pgm | XX 9
* Data ) Data 10
o 1 0 1 + Pgm K XX 1
s Data L Data 12
o 1 1 0 Pgm M XX 13
. Data N Data 14
o 1 1 1y Pgm 0 XX 15
(/] Data P Data 16
1 0 0 0 1 Pgm Q XX 17
2 Data R Data 18
o001 3 Pgm 5 XX 19
4 Data T Data 20
1 0 1 0 5 Pgm U XX 21
6 Data v Data 22
10 1 1 7 Pgm W XX n
8 Data X Data 24
1 1 0 0 9 Pgm Y XX 25
: Data VA Data 26
1 1 0 1 B Pgm [ XX 27
< Data \ Data 28
L Pgm ] XX 2
XX = Not Used.
Pgm = Programming Code
NOTE

Address ASCII U,5 normally are reserved for the HP-18 controller.

3-6
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Table 3—4. 5345A (Option 011) Programming Codes

1. FUNCTION ASCIl 7. OUTPUT MODE ASCII
a. Plugln ..o F2 3. ONLY If addressed ................ E2
b. Frequency A ........ .. ... iiiinn Fo b.  WAIT until addressed .............. E:
c. Period .. ... ... F1
d. Timelnterval AtOB ............... (2 8. DISPLAY POSITION
?. gauo B/A .. F5 (Digits from E in Data String)
. |1 F4 e . . R
CUSMOP e £6 (Digit position defined from right to left,
B DMOP e decimal point on right side of digit)
3. BDIGIS .ottt D;
2. ACCUM MODE START/STOP (If F4 or Fé) B, DI «eeeeeee e D:
B AHB i E= - C. 2DigIS ... D9
b A-B e ; d. 3Digits ....iiii i Yy
e, 4Digits ... D?
3. REMOTE GATING f. S5Digits ....ciiiiiii i D>
2 External Gate . o.ono o E: g. b6 D!g!ts .......................... =
b, Internal Gate 3 h. 7Digits .. .o iiiiiii i D<
o MIETPATRAIE - &2 i BDIZIS L D3
fo 9DIGIS e D2
4. GATE TIME (i E3) k. 19Digits ...l D1
a. 10000s ... G4 . Auto Position + Auto Suffix
b. 1000s .......... i, G3 Multplier ...................... Dg
C. T00S e G2
d. 108 it e G1 9 DISPLAY MULTIPLIER SUFFIX (If other than Dg)
L Ga
£ 00 MS oo Gt PERIOD
g. 10ms ... G> TIME START/
he tms oo = FREQ INTERVAL RATIO
L 100 BS o G< a. GHz ns G c7
Joo MO HS e G; b. MHz us M Ch
Ko s e @ c. kHz ms k C5
L 00ns .. G9 d. Hz s C4
m. Min .. G5 e. MHz ks C3
5. INPUT AMPLIFIER CONTROL 10. REMOTE PROGRAM INITIALIZE ........ 12
a. COMA o orSeparate ............... E7
b. Check ... £? 1. LOCAL — REMOTE
a. Switchtwtocal .................... ES
6. SAMPLE RATE SELECTION b. SwitchtoRemole ................. €8
a. Maximum Sample Rate (~100 ms) . E1E4
b. Minimum Time (<700 us) ......... (E1E< T2.RESET ... i 11
C. HOLD ... . i E9 13. SAMPLE TRIGGER COMMAND
(HE9Y ... I1

RESET PUSHBUTTON/POWER UP/12 PROGRAM conditions are F8, G@, D@, E7, E@, E2, E3, E1, E4, ES.

3.7
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3-19. 5345A FUNCTION CODES. The 5345A functions that are programmable when used with
the 5358A are:

FUNCTION CODES
Frequency A Fo
Period F1
Time tnterval A 10 B £3
Ratio B/A F5
Start 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 s0
programmed, the 5345A must also be programmed for Minimum Gate Time (GS). If decade
gate times are desired, the 5345A may be programmed for Internal Gate (E3) and any of the
Gate Time codes may be used.

3-21. 5345A SAMPLE RATE SELECTION CODES. 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).

3-22. MISCELLANEOQOUS 5345A CODES. The output mode on the 5345A must be ONLY IF
Addressed (E2). The Remote Program Initialize (12) and Reset (I11) codes function normally.
The 5345A must be programmed for Remote (E8) in order to function with the 5358A. When-
ever a Reset (I11) command is sent to the 5345A, at least 50 ms is required for the counter to
initiafize.

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-off is enabled
(5358A programmed with ASCIl G3j 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 ASCIlI “1” 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 (G1), 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) is issued to the 5358A. To halt the accumulation of measurements in a synchronized manner
(no data lost), program the 5358A for counted mode (G1) and counter hold-off enabled (G3).
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Table 3-5. 5358A Program Code Set

FUNCTION ASCIl CODE
Counter Hold-Off \
Disabled G2
Enabled G3
Accumulate Mode
Counted Gv
Continuous G@
External Trigger
Disabled G4
Enabled G5
Slope - Gé
Slope + G7
Dead Time {must be programmed prior to measure-
ment time)
Minimum . DK~
Ratio (Meas/Dead) 1:1 DK
Ratio (Meas/Dead) 2:1 D2K
External
Start Slope + , Stop Slope + D3K
Start Slope + , Stop Slope - D7K
Start Slope -, Stop Slope + D;K
Start Slope -, Stop Slope - DK
Measurement Time Prefix MigtE2 X

Range (pns) 1EB to 999E7
Suffix K
Number of Measurement Stored Prefix N
Range 1 to 9999
Number of Digits Transferred from 5345A Prefix T6
Range 1t0 13
Qutput Format - Packed BCD (Reversed) Fo
ASCII (<time>, <events> CR LF) © F1
Packed BCD (nonreversed) F2
Memory Reset (1o Empty) Command R (or clear)

Accumulate Initiate Command

Accumulate Halt Command

| (or trigger)

H

3-9
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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 (500} load) or 4-volt (TTL
load) trigger level; the @-position selects the 4-volt level while the 1-position selects the 1-volt
level. To enable external triggering, program the 5358A with ASCIl G5. In addition, the slope
of the trigger signal can be selected by programming the 5358A with G6 {-slope) or G7 (+slope).
To disable the external trigger function, program an ASCII 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 =74 2X

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

The minimum dead time (D@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 QUTPUT. The trigger slopes are programmable by the
following program codes:

START SLOPE STOP SLOPE 5358A PROGRAM CODE
I I D3K
i . D7K
i I D;K
. - DK

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 5345A is
counting the zero crossings of the input signal. The measurement time is specified in units of
microseconds from 1Ed 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 M12E5K or M120E4K.

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 (G1, 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 (BCD) 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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on memory storage format refer to paragraph 3-32. In this example;/if 4000 measurements are
specified, the first 2048 will be acquired using the programmed dead time. The dead time for
the Jast 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 OFf DIGITS TRANSFERRED. The 5358A can be programmed to transfer from
1 to 13 digits (BCD) from the 5345A into memory. The specified measurement time determines
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 (clock period = 2 ns). A mea-
surement time of 1-microsecond creates three significant digits. Figire 3-2 shows the 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-digits-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).

time and events for the specified measurement period (gate sngnal) 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 us gate
[nput to 5345A = 25 MHz

The: Time count =500 ¢ loclk-
Events count= 025

The data is stored in the 5358A memory as follows (numbers are BCD digits).
Upper 4 bits  Lower 4 bits ;
Byte 1 2 5

Byte 2 0| o[ T events
Byte 3 5 0 ume
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 “wasted” bits. In general,
the storage map for a transfer of T digits looks like:

T odd T even
Byte 1 E, E, Byie 1 E, E,
Byte 2 E, Byte 2 Es
Byte (T+1)/2 7, ET Byte T/2 ET ET-1
72 7'2 7‘
Byte T T | T4 Byte T T | -1

Where: Events count = ET ET_2
Time count =77 +T-1 ... T3 T4
(each digit is BCD)

3-11
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Figure 3-2, Significant Digits versus Measurement Time
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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 Fo
ASClII F1
Packed BCD-nonreversed F2

It is easiest to explain the packed BCD-nonreversed (F2) first. Using the above symbology,
the sequence of bytes output to the HP-IB are (T odd):

Upper 4 bits Lower 4 bits

Byte 1 E, E,
Byte 2 E,

Byte (T+1)/2 T ET
Byte T T -1

The packed BCD-reversed (F@) is very similar except the order of the bytes is reversed:

Upper 4 bits Lower 4 bits

Byte 1 T T-1
Byte (T+1)/2 T Et
Byte T-1 E,
Byte T E, E,

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

Byte 1 T
Byte 2 -1
Byte T ™
Byte T-+1 )
Byte T+2 Ef
Byte T+3 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 (F1) is

the standard output format for most HP-IB instruments. To program the output format send
F@ or F1 or F2 to the 5358A.

3-33.  MEMORY RESET. There are two ways to reset the 5358A memory: send ASClI 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).

3-13
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3-14

3-34. ACCUMULATE INITIATE. There are two ways to program the start of measurement
storage: send ASCII | or send the trigger message (group execute trigger). Refer to paragraphs
3-25 and 3-26 for additional discussion.

3-35. ACCUMULATE HALT. To program the halt of measurement accumulation (assuming
it is desirable to stop making measurements before the programmed numbers are completed
if G1 or to stop the continuous accumulation if G@, 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 5358A
outputs an 8-bit byte (STB1 through STB8). The active (1) state of each bit indicates the status
as follows:

STB1 Power down at some previous time. (A second request is necessary to determine
if the power down is a present {current) condition.)

STB2 Real Dead Time > Programmed Dead Time

STB3 Counter in “HOLD” until memory is not full
STB4
STBS Memory Status
STB5 STB4
0 0 Empty
0 1 <1/2 Full
1 0 21/2Full
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 Byte Bits

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 failure. After status is read out the 5358A status circuit is cleared so
a second request from the calculator is required to determine if the condition
is a current one.

STB2 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 determined
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 SAMPLE RATE control of the 5345A is active, it will result 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-IB to
prevent this excessive dead time (paragraph 3-21). This status condition does
not occur if the 5358A 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 STB3 indicates that the
5345A is being “held” between the measurement cycle and the processing
cycle. This condition occurs when the 5358A memory becomes full. If STB2 is
active and STB3 is active the indication is that the real dead time is excessive due
to the memory full condition.

STB4, STB5 Memory Status. The state of B4 and B5 indicates the status of the 5358A
memory, as follows:

STB> STB4
0 0 Empty
0 1 <1/2Full
1 0 21/2Full
1 1 Full

For example, if STB4 and STB5 are both in the “1” state, memory is full. As
stated in the STB3 description above, an active STB2 would indicate that the
memory fulf condition is causing excessive real dead time.

STB6 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-IB SRQ line to
the calculator. Any of the following status conditions will activate the service
request:.

STB1 — Power up/down condition

STB2 — Read dead time > programmed dead time
STB6 — Counted measurements complete

STB4 and STB5 — Memory full

3-39. latched Status Bits

3-40. Status bits STB1, STB2, STB3, and STB6 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 Conditions

342, On power up, the G register will automatically be programmed to the G8, G2, 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 D@. The E-register comes up as 4. 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

3-15
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3-16

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 A; A, Ay A,
set to 0101 {A, does not care) and 5358A address switches Ag A, A, A, set to 0110 (A, does

not care). The sample at the left by line number:

Line
d:
1:

f =
“ =

]

0

[T
i

k,
"

[
o
-

4
1

Y S

,J-'

e N

In]
RO
¥ ]
ol
o)

s T
]

v & N o

10:
11:
12:
13:
14:
15:

Note that the first reading is significantly different from the remaining reading due to the non-
synchronization between the 5345A measurement cycle and the 5358A Initiate measurement
command. However, the division of the events count by the time count (multipled by 500 MHz

Purporse
Dimension string variable A$

Program the 5345A for:

12 Remote Program Initialize
F@ Frequency A

£; External Gate

G5 Minimum Gate Time

E? Check

E1E< Minimum Sample Rate
E2 Output Only if Addressed
E8 Go to Remote

I1 Reset

Wait 50 ms after sending Reset to 5345A

Program the 5358A for:

G2 Counter Hold-Off Disabled
G1 Counted Mode

G4 External Trigger Disabled
D@K Minimum Dead Time
M1E3 1 ms Gate Time

N10 Acquire 10 measurements
T6 Transfer 6 digits

F1 ASCIl Output Format

R Reset

t [nitiate

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
Read 5358A Status

Check 5358A status byte bits 4 and 5 for memory

empty; stop if empty.

Increment Count |

Read measurement into A$

Print A$

Loop if not empty

Print number of measurement made

Stop

to obtain frequency) is constant for all readings.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section provides an In-Cabinet Performance Test for the 5358A installed in the
5345A (refer to Figure 4-7 for interconnections), connected to a 9825A 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 1/0 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-In. Test equipment with equivalent character-
istics may be substituted.

4-5. IN-CABINET PERFORMANCE CHECKS

4-6. The performance checks are used to verify and record proper operation 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 (HP 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 for 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 9866B Printer. For the diagnostic program to work properly, the equipment must be
properly connected and all address switch settings must be correctly set. Refer to Figure 4-7
for proper set-up.
4-10. To run the 5358A diagnostic, proceed as follows:
Apply power to equipment.
b. Insert software cartridge (P/N 05358-16000) into 9825A Controller.

c. Install special functions key overlay, shown in Figure 4-2, labeled DIAGNOSTIC
CONTROL.

41
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Figure 4-1. Diagnostic Test Interconnections
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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 Idp1 EXECUTE.
e. Monitor the 9825A display for “enter program name,” then press keys as listed below:
NOTE

To obtain a calculator printer listing of programs available, 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

(enter program name '

— NOTE

3 If program name is not correctly en-

5 tered, the statement, ‘‘program not
. 8 found” or “program not available yet”
\A will be displayed.

R

(CONTINUE] (ENTER PRINT DEV 1D# )
/

If printer is a 9871A, type 701 and press
[CONTINUE] key. If printer is a 98668,

type 6 and press [CONTINUE] key. (ENTER 5358A DEV (D#)
PkLa ($3514) /

Type 712 and press [CONTINUE] (ENTER 5345A DEV ID# )
PLvz Ikt /

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)
and press [CONTINUE] SELECT KEY FUNCTION

Press Special Function Key f.
for RUN ALL TEST

DIAGROSTIC CONTROL

SPECIAL FUN(..TIONS

.. cLean .
| mise TtST s[ "“!:““" [ Run aLL Viﬂj
Sr CLERR CLEAR , AR, | CLEARALL

sm l m% l At Te5Ts Phcemisbivinit b
8p & 05390-80001

Figure 4-2. Special Function Key Overlay

4-11. For an explanation of Diagnostic errors and troubleshooting, refer to Section VIII.

4-3
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4-12.

4-13.

Rear Panel 1/0 Performance Test Procedure

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.

9825A
CONTROLLER
MEAS BNC
BNC CABLE TEE CONNECTOR
HP.)B
EXT.
TRIGGER ACCUM QUTPUT (4}
INPUT TRIG
5358A
5345A MEASUREMENT 80134 1844
ELECTRONIC STORAGE PULSE STORAGE
COUNTER PLUG-IN GENERATOR OSCILLOSCOPE
~O

figure 4-3. External Trigger Performance Interconnection

4-14. External Trigger

4-15.
1.

Refer to Figure 4-3 and proceed as follows:

Connect the 5358A ACCUM TRIG BNC input to the output of the 8013A Pulse Gener-
ator with a BNC cable and a tee connector.

Connect the input (1 megohm) of the 184A oscilloscope to the tee connector.
Set the "Y” switch (switch in the 5358A rear panel address switch array) in the down
(@) position (TTL input).

Adjust the 8013A output for a pulse width of 100 ns with a pulse period of 2 us. The dc
offset of this signal must be +0.8V 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- [ ov—

tv/pv

—
.2V/DIV
—_—

Y ., 8
.5 uS/0IV 5 uS/DIV

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

Figure 4-5. ACCUM TRIG Program

6. With the program in Figure 4-5 loaded, 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. The ACCUMULATING DATA light will also be on until memory
goes full. The memory full condition indicates the external trigger operates in “Y” 0
(TTL load, 4-volt) position.

7. Set the “Y” switch in the 1 (50 ohm load, 1-volt) position and adjust the 8013A output
for a dc offset level of +0.2V from ground reference and +0.8V 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.

DEAD TIME STOP
9825A
CONTROLLER
— DEAD TIME START
| pa—
HP.1B ]
BNC CABLE
EXTERNAL| _
GATE MEAS TRIGGER OUTPUT
INPUT QUTPUT INPUT 1+
5345A £358A 8013A 1844
ELECTRONIC MEASUREMENT PULSE STORAGE
COUNTER STORAGE GENERATOR OSCILLOSCOPE
PLUG-IN °

Figure 4-6. Dead Time Test Setup

4-5
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1. Connect the 8013A 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 100 ns pufse +0.8V 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.

Figure 4-7. External 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
9825A.

i ™) g

Figure 4-8. DEAD BNC Output 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.

4-6
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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 10 test the 5358A, and started
running. Then the diagnostic can be stopped and a listing made. The following procedure will
produce the 5358A diagnostic program listing;

STEP 1

STEP 2

STEP 3

STEP 4

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).

Press f,. Respond to “ENTER <sec #> .<test #> | , <sec #> " by typing 1
CONTINUE. Press STOP. Type list #7017 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, when the listing is complete. Respond to “ENTER <sec #>...” by typing
7 CONTINUE. Press STOP. Type list #701, 150 EXECUTE. The listing obtained
(lines 150 through 242) contains the sections of the diagnostic stored on file 4.

Repeat step 3 except respond to “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 5.

SPECIAL
FUNCTION
KEYS

FILE 1

v

DIAGNOSTIC CONTROL
{RESIDENT SEGMENT)

FILE 2

r

SECTIONS
1-6

FILE 3

+

SECTIONS
712

FILE 4

SECTIONS
13-17

FILES

Figure 4-9. Funcuonal Block Diagram of the 5358A Diagnostic Program
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SECTION V
ADJUSTMENTS

5-1. GENERAL

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

51
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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
information:

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 (Qty column).

AT

BT

cpP
CR

oCc
DL
DS

A

2C
ACCESS
ADJ

A/C

AF

AFC

AGC
AL
ALC
AM
AMPL
APC

ASSY
AUX
avy
AWG
BAL

REFERENCE DESIGNATIONS
= assemgiy E = micellangous electrical MP = miscellaneous ™ = (est pon|
= allenualor 1solator pan mechanical parnt u = integrales cCircuil;
leemination F = fyse P = electncal connector microcircuil
= fan, motot €L = hher {movable porusny. v = eleclron lube
= ballery H = hardware plug VR = voltage regutator:
= capacnor HY = €irculator o = teansistor: SCR: Inode breaxaown dicde
= Coupler J = electrical connector thyr:stor w = cable: lransmisson
= diode; ci00e thynstor; (stanonary porion}’ A = ress10r patn. wire
varactor 1ack RT = \narmistor X = sockel
= direcuonal coupler s = switch Y = ¢ceystal unl(-piezo-
= delay line K = relay T = lransformer elecinc
= annuncalor, signaling L = eoil; inguctor ™8 = erminal boarg z = (uned caviy, (uned
devica [audible of M = meter 1C = tnermocoupie circuit
visugal): tamp: LED
ABBREVIATIONS
= ampere BCD = mrary coded decimal comp s composition oK = degree Kelvin
= allernating current BD = board COMPL = complata DEPC = deposiled carbon
= 2cCessory BE Cu = beryllium copper CONN = connector DET = detector
= agjustment 8FO = pezl lrequency cp = cagmium plale diam = diameter
= analog-to-digial oscillalor CRT = cathode-ray \ube DA = diameter (Lsed In
= audig trequency BH = binder hesa CTL = camplementary fran- pacs (is1)
= automatlic trequency BKON = preakdown sistor fogic DIFF
contro) BP = pandpass CW = conhnuous wave AMPL = difterential amphifier
= automatic gain control BPF = bandpass Iuter cw = clockwise aw = dwision
= alum:narn BRS = brass D/A = digrtal-lo-analog OPDY = doubte-pole. doudle-
= automat-c leve! control BWO = backwara-wave aB = gecinel throw
= amplitues modulatiion oscillator aBm = decsbel referred 10 DR = grve
= ampli‘:er CAL = calibrate 1 mwW DSB = double sideband
= dulomaiic phase oow = counte(clockwise dc = direct current OTL = digge Iransistor logic
conrtrol CER = cevamic deg = degree (lemperature DVM = digi(at voltmater
= assembly CHAN = channel interval or dilference) ECL = eminer coupled logic
= auxihacy em = centimater e = gegree (plane angle) EMF = electromolive force
= average CMO = ¢coaxial °C = degres Celsius EOF = slecironic data
= amencan wire gauge COEF = coelhcient teeningrage) processing
= balance COM = common °F = degree Fahrenhen ELECT = elecwolytic
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ENCAP
EXT

FET

HET

LIN
LIN

hn

LK WASH
LO

LOG

log
LPF
L

m
mA
MAX
MO
MEG

MET fLM
MET OX
MF

MFR
mg
MH2
mH
mho
MIN

= encapsulateo

= externas

= farad

«ela-ellect ransistor

Np-~fiop

= liat neag

= ldhister nead

= lrequency modulation

= leoM pacel

= Irequency

= lixed

= gram

= germpniym

= gigahenz

= glass

= ground{ed)

= nenty

= nour

= n2lerogdyne

= nexagonal

= ncad

= huargwa‘e

= hign (requency

= mercury

= ngh

= tewlett-ackard

= 114N pass hilter

= nour (used In PBrIS (st

= hugh voltagse

> Herlz

= integrated ciecuil

=~ inside aiamerer

= snlermegiate lraquencty

= impregnated

=nch

= incangescent

= include(s)

= nput

= insulation

= .niernal

= kilogram

= kilohenz

- wilohm

= «ilovolt

= gCuno

= irductance-capasilance

= light-am:ing diade

= low frequency

= long

= felt nong

= I}

= hnear 1ape( (used
pacs st

= {inear

= lockwasher

= low; local oscillater

= loganthmic laper
(used n parts list)

= logarnthm(ic)

= low pass liter

= low voltage

= meler (distance)

= milampere

= mdgxImum

= megohm

= meg (10%) (used n
parns list)

= metal him

= melal ox:de

= medium frequency:
microlared (used n
parts list)

= manutacturer

= mslhigram

= megaheriz

= millingnry

= mho

= mlnimum

MINAT
mm
MOD
MOM
MOS

MTG
MTR

NRFR
NSR

ns
nw
oBD
o0

OH

OP AMPL
OPT
OSsC
23

oz

(9]

P

PAM

PCMm
PDM

ofF

PH BRZ
PHL
PIN

n

a

"

"

n

ABBREVIATIONS (CONTINUED)

minuie (timey
minule (pfane angle)
miniature

mithimeter
modulator
momentary
metal-oxide semi-
conductor
miiisecond
mounling

meter (Indicaung
devicel

millivol)

millivoll, ac
millivolt, dc
mudlivoll, peak
millivoll, peak-10-peak
mullivoll, rms
milirwan

multiplex

mytar

microamaere
micrafarad
microhenry
micromno
microsecond
microvoll

micrgvolt, ac
miceavoll, do
microvolt, peak
microvolt, peak-to-
peak

miccovolt, rms
microwatl
nanpampere

no connection
normally closed
neon

negalive

nanotarad

nicikel plafe
normatly ogen
nom:nal

normat
negalive-positive~
negative
negative-posilive 2810
(zero temparature
coethcient)

not recomstenaed (or
fiela replacement
not separately
replaceable
nanosecond
nanopwatt

order by description
outsige diametes
oval head
ogerational ampldier
oplion

osaillator

oxice

ounce

ohm

peak |used in paris
sy
pulse-amplitude
moeduiation

printed cireuit
pulse~code moudulaton,
pulse-count modulation
pulse-guralion
meaulation
gcotarad

phosphor bronze
Pndips
PosIlive-INStNASIC—
negaive

PRIV
pk
PL
PLO
PM
PNP

PO
POLY
PORC
POS

POSN
POT
p-p
PP

PPM

PREAMPL
PRF

PRR
ps

t4)
PTM
FWM
PWV
ARC
RECT
REF
REG
REPL
RF
RF1

fAH
RLC

RMO
mms
RND
AOM
R8P
RWV

s

S-8

SCR

SE

SECT
SEMICON
SRHF

SI

Sl

SL

SNR
£epY

SPG
SR
SPST

10
TERM

= peak Inverse voltage

= peak

= phase lock

= phase lock oscillator

= phase modulation

= pos:live-negalive-

pas:live

pari of

polyslyrene

porcelain

= posItive, POSIHON(S)

{used i parts list)

posihon

polentiomater

= peak-io-peak

= peak-10-peak {used in

parts list)

pulse~position

radulation

= preamalifrer

pulse-repeltiion

irequency

pUisE repeliiion rato

picosecona

point

pulse-time mosuiation

pulse-width modulatlon

peak working voftage

= resistance capacitance

recufier

relerence

= requiatea

replaceable

= radio frequency

radio frequency

interference

round head; nghl hana

resistance-nduclance -

capacitance

= rack mounl onty

rOOl-mean-square

round

= reaq-only memaory

rack and panei

= rgverse working vollage

scaltering pararmeter

= second (time)

second (plane angle}

slow-blow (fuse {used

in paris hst)

= srrcon controliea

rectifier; screw

sglenium

= sechons

samiconductor

= superfhigh frequancy

sihicon

sliver

shde

signai 10-noise Lo

= singie—pole, doudle-

Ihrow

spnrig

splu rirg

= single-pole, singte-
throw

= single swgeband

slainiess stee’

sles!

sQuare

stangding-wave ratio

synchronize

limec isfow-blow tuse)

lantaium

lemperature

compensaling

time celay

tarminal

u

"

n

n

n

n

a

n

TFT
TGL
THO
THRU

oL

TRIM
TSTR

TV
™I

UF

UHF

UNREG

VA
Vac
VAR
vco

vdc

vOoCw

V{F)
VFO

VHF
Vpk
Vp-p
vims
vswea

vI0
VTVM
V(X1

W/
WIV
ww
w/0
YIG
2o

= rir-lim rangistor

= t539le

= tread

= through

= tilanium

= tolerance

= Inemer

= [ransistor

s Ir&nsisior-wansistor
togic

= tefevision

= 1elevision inledierence

= traveling wave lube

= micro (107" {used tn
parts hst

= mucrofaraa (used In
TANs st

«rahigh requency

= ynrequlatea

= volt

= vopitampere

= vo’ls ac

= varable

= voltage~controllea
oscillator

= volis de

= volls d¢, working (used

1A parts 11s1)

volts, itereo

= vanable-frequency

oscillator

very-high frequency

= volis peak

Volis peak-l1o-peak

= volts rms

voilage slanaing wave

ralio

volrage-lunes osciltator

vacuum-lube voltmeter

volls. switched

wall

=wnlh

working Inverse vollage

wirewound

wilhout

ytirium-won-~garnet

characteristic

umpedance

NOTE

Al abbraviauaonsn the paris list
will be 10 upper case

MULTIPLIERS
Abdreviation  Preflx Mulliple

T tera 107
G Qiga 10¥
M mege 108
k kiio 101
dga deka 10
a aec) 10~
¢ ceali 10~
m il 107
14 micro 10-¢
0 nano 10-*
3} pico 10-'7
( iemio 10
a ano 10
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Model 5358A
Replaceable Parts

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.

Instrument model number.
Instrument serial number.
Description of the part.

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

6-8. 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-

Component/Part/Material

Capacitors, Variable (mechanical)
Capacitors, Voltage Variable (semiconductor)
Capacitors, Fixed

Capacitors, Fixed } Non-Electrolytic
Capacitors, fixed

Capacitors, Fixed Electrolytic
Insulating Materials

Insulators, Formed

Knobs, Control

Spacers and Standoffs

Crystals

Adhesives

Retays

Fasteners

Resistors, Fixed {(non wire wound)
Resistors (wire wound)

Sockets for components

Heat Sinks

Connectors (RF and related parts)
Connectors (non RF and refated parts)
Bearings and Bushings

Batteries

Monolithic Digital Integrated Circuits
Monolithic Linear Integrated Circuits
Transistors, Germanium PNP
Transistors, Germanium NPN
Transistors, Silicon PNP

Transistors, Silicon NPN
Field-Effect-Transistors

Diodes

6-3



Model 5358A
Replaceable Parts

Prefix Component/Part/Material
1920- thru 1952- Vacuum Tubes

1990- Semiconductor Photosensitive and Light-Emitting Diodes
3700- thru 3106~ Switches

8120- Cables

9100- Transformers, Coils, Chokes, Inductors, and Filters

6-9. For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first
two are silicon and the last is germanium.

6-10. General 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 Prefix
Sheet Metal 5000- to 5019-
Machined 5020~ to 5039-
Molded 5040- 10 5059-
Assemblies 5060- to 5079-
Components 5080- to 5099-

6-12. Specific Instrument Parts

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.
Type of Part

Sheet Metal
Machined
Molded
Assembly
Component
Documentation

64

P/N Suffix

-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 . Mfr
: . Qty Description Mfr Part Number

Designation Number Code

at 05358=560001 1 HP=1B INPUT &SSEMBLY 2864280 05358=60001

a1Jdt 1251=1620 1 CONNECTYOR=PC ENGE 12=CONT/RD4 2=R0WS 71785 252=32=30-300

AtJ2 1200-0uB5 1 SOCKEYIIC 14=PIN PC YOUNTING 28480 1200=048S

APy 1251=3283 1 CONNECTDR| 24=CONTy FEYy MICRAOR[BBOAN 28ug0 1251=3283

A181 3101=1973 1 SWITCH, SLIDE 7 SPSY 11237 205 TYPE

ALy 8159=0005 1 ATRE 224WG W PVC 1X22 BOC 28aso 8159=0005
1530-1098 2 FASTENERIO,1)a™ DIA 6-32 THREAD 00000 aBRD

a2 05358260002 1 “OTHER B8DOARD 2SSEMBLY 28480 05358-60002

82Jy 1200-0424 1 SOCKETIIC BLK 14 CANTACT 23880 C38A2900=-1u8

s2J2 1250-0836 1 CONNECTOR=RF SKC M PC 2R49) €D-700141

A2J3 1200=0423 1 SOLKET=IC 146-CONT PIP DIP=BLOR 28489 1200-0423

A2P) 1251=0099 ] CONNECTOR S0=FJN m MICRO A1330N 9p949 57-10500=37S

A2x434 1251=1365% 1} CONNECTOR=PC E£OGE 2é-c0u7/nox 2-R0ns 71788 252-22~-30~300

A2XA¥D 1251=1345 CONNECTOR=PC EDGE 22-CONT/RO7 2=R(OWS 21788 252-22-30-300

A2XA0A 1251~1365 CONNECYOR-PC EDGE 22-CONT/ROA 2-RDkS 71785 252-22-30~300

A2X448 1251=136S CONNECTOR=PC EDGE 22<CONT/R04a 2=ROnS 7178S 252-22~30=339

A2XAS 1251 =1365 CONNECTOR-PC EDGE 22-CONT/RQA 2-ROWS 71785 252-22=-30~300

a2yas 1251=1134S CONNECTOR=PC EDSE 22=CONT/R0A 2aRD%S 71785 252-22-30-300

A2XRT7 1251=)3465 CONNECTOR=PL EDGE 22=CONT/ROA 2-R0LS 71785 252~22-30-300

A2x48 1251=1345 CONNECTOR=PC EDGE 22=CORY/RQA 2-ROWS 71788 252=22=30=300

A2XA9 1251=13b5 CONNECTOR=PC EDSE 22-CONT/POA 2-ROWS T178S 252=22=10=300

A2X410 1251=13465 CONNECTOR=FC EDGE 22=~CNONT/ROn 2-ROWS T178S 252-22-30=300

22Xt 1251=136S CONNECTOR=PC EDGE 22-CONT/R0W 2-RDuS 7178S 252=22=30-300
0360~0124 45 TEAMINA(=STUN SGL=PIN PREBS=-¥TG 28480 0360=0124
0380=0789 & STANDOFF=RVT=0N |,75L6 &-32THD .2500 BRS 06540 9550=C=R=0632

A3 05358-60003 ] HP=[B CONYRDL ASSEMBLY 284a0 05358-600013

430t 01560=3075 &4 CAPACITORSFXDE ,01UF +=20X 1004VDC CEQ 2B8uda 0l6o0=3878

A3g2 0160=3879 CAPACITOR=FXD ,01UF »=20% 100aVDC CER 28u80 0140=3879

A3c3 0140-023a [y CAPACITORAFXL SOOPF «alX 3004VOC MIC2 72138 OM|SFSOIFO300WVIC

A3C4 Q180=1701% 13 CAPACTTOR-FX0 6.8UFe=20% 6VDL YA 56289 1500685x0000642

a3Ls 0160=3879 CAPACTITOR=FXD ,01UF +=20X 100AVDC CER 282890 01606=-3879

a3Cs 0150=3879 CAPACITOR-FXD ,01UF +=20X 1004VOC CER 2BuBo 0160=-3879

£3C7 0160-3879 CAPACYTOR=FYD ,01UF +=20X 103AVDC CEP 268480 0150-3879

43C8 0160-3879 CAPACTTOR-FXD ,Q1UF +-20% 104xUDC CER 20480 0160-3879

A3CY 0{60=3879 CAPACITORFXD ,01UF +=20% 103AVDC CER 20u80 0160=3879

alcio 0160~3879 CAPACTITOR=FXD ,01UF +=20% 166AVDC CER 26uB0 0140+3879

AC1L 0160=3879 CAPACTTIOR=FXD ,01UF +=20% 109wVvDC CER 28480 0160=3879

ASC12 0400=0234 CAPACIVOR=FXD S00PF ealX 3004VDC NXlCea 72138 DMISFSOIFA300NVIC

a3Ct13 0160-3879 CAPACITQR«FXD ,DV1UF «=20X 10OWVDC CER 28483 03460=3829

AICLY 0140=0234 CAPACITOR-EXD SO0PF e=(X 3095avDC MIC2 72136 DM{SFS01F0300KVIC

A3CIS 0160=1879 CAPACITORAFXD ,Q1UF -20X (00aVDC CER 28480 0140=1879

A3Cie 01603879 CAPACITOR=FXD ,0lUF ¢=20X 100VDL CER 28480 016043875

A3C1Y 0100=3876 CAPACITOR=FXD .0I1UF «=20X 100~8VDC CER 28480 0t50=3879

A3IC1B 0180=170) CAPACITOR-FXD 6,8UFe=20% bVDC T2 56289 15006A5%x000642

23C19 0160-387% CAPACITOR=FXD .01UF e=20X 100AvDC CE® 2848d 0160=3879

A3C20 0160=1879 CAPBCITOR-FXD .O1UF «=20X 100%VDL CER 28480 01b0=3879

A3c21 0140«0208 1 CAPBCITOR=FXD &62PF »=5Y 300WVDC MICA 72132 DM{SEH20J0300KVICR

a3c£22 a160=3879 CAPACTTOR=FXD .01UF +=20X 100~vDC CER 28480 0160-3879

A3Ces 0140=3379 CAPACITOR-FXO ,01UF «-20Y 100wVOC CER 28480 0100=3R7%

A3CRY 1901 =0040 13 DIODE-SNITCRING 30V SOMA 2NS DD-3S 28480 1901=0040

43CR2 1903 =0535 15 OIODE=SCHNOTTRY 28480 180(=0535

AMCRY 1903 «0535 DIODE=SCHOTTIRY 28480 1901-0535

ayLt 9100-1788 5 COtLy FXD) NON=MOLDED RF CHMOREy ,T7SUR 02114 ¥X200-20/48

A3Le 9100-1788 COILy FXDy NON=MOLDED RF CNOXEy ,TSUH 02114 VK200-20/48

L3R 1810-01135 1 NETHAAK=RES 4=PIN=SIP _)1S=PIN=SPCE 26U8p 1810=01(35

23R2 0683=4715 1 REJISTOR 470 SX .25 FC TC=eu00/+600 01124 CH4TY5

A1R% 0757=0280 14 QESTSTOR N 1€ 125w F TCmOv~100 2054e Clh=1/8=T0=1001=F

AJRQ 0757-0280 RESISTOR IK 1Y 325k F TCE0e=100 20548 CL-1/8-T0-1001=F

A3RS 0YSY-0416 9 RESISTOR 511 1X ,1257 F Y(m0e=100 205a6 Cu=l/8=Y0=-5)1ReF

A3TPY 0350=0120 TERMINAL=3TUD SGL«PIN PRESS-MTE 28060 0360=0124

A3TP2 @300=0124 TERMINAL=STUD SGL~PIN PRES8-MTG 28480 0360-0124

437P3 0360=0124 TERMINAL=STUD SGL=PIN PRES3=%TG 28430 0380=0124

131P4 0330=0424 TEAMIRAL=STUD 8GL=-PIN PRESS=MTG 28480 0360=0124

A3TPS 0350=0)2u YERMINAL=STUD SGL»PIN PRESSeVTG 28480 0340=0124

See introduction to this section for ordering information



Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Reference HP Part o Mfr

: g Q Description Mfr P
Designation Number ty P Code fr Part Number
A37Pb 0350-0124 TERMINEL=8TUD SGL=PIN PRESI=-MTG 28480 0360-012a
A3TPY 0380-0124 TERMINAL-STUD 3GL=PIN PRESSaVTG 2848¢ 0360=012u
43Uy 1820-14¢8 ] TC=DTGIT2L SNTULSASN YT LS8 MAGTD 01295 gNYaLS8SN
a3u2 1820=144% q 1C-01GITaL MC3ausP QU20 04713 MCI4usP
43Ul 1R20=1689 IC-DIGITAL MC3444P QUAD 047113 MCIaA4P
43Uy 1820-1202 & 1IC-DIGYTAL SNYQLS{ON TTL L& TPL 3 NawnD 01295 SNTALS1ON
43US 1820=168¢ 1IC=01GITAL MC34a4P QUAD Dur1} MC3dasp
A3us 1820-168¢ TC=DIGIYAL MC3d4sP QUAD 0d¢T1l MCIuasP
A307 (B20=)199 3 TC-DIGITAL SN74LSOAN YTL LS HEX 01298 SNT4LS0UN
Al08 1A20=110¢ IC-DYGTYAL 3MYaL§04N YTL LS NEX ) 01295 SNTOLSOUN
A3y¢ 1820~12014 u IC=DIGIYaL SN74LSOBN TYL L8 QUAD 2 anND 01295 SNTALSOBN
AJU10 1820-1204 4 IC=0IGIYAL SN7aL820N TTL LS Outl 4 NanD 01295 SNTULS20N
ATL) | IR20=4204 TC-DIGITAL SNTULS2ON TTL LS DUAL 4 NAND 91295 SN7aL820N
asuia 1820-3282 3 TC-DIGITAL SNYSL8109N TTL LS OuAL 01295 SNYAL33QON
4% 1820=y 144 1o IC~DIGITAL SN7ULSO2N TYL LS Quap 2 WNOR 01295 SN7QL8D2N
aYifd 1820=(281 1 IC-DIGITAaL BAT4LSIION TTL LS OU&L 2 012595 SN74L$) 30N
a3ul1s 1820=11499 1C=0IGITVaL $NT4L804N TTL LS HEX 01295 SN74L304N
a3lis 1820-1212 A 1C-DI61TAL SNYULSSI2N TTL LS DUSL 01295 SN7ALS§ 12N
23012 1820-1282 IC=DIGITAL SNTUCSIO0ON TYL LS OUAL 012605 SNIULS8109N
ASula 1626=1197 18 IC=DYGITAL SNY4LSOOM TTL LS GUAD 2 NAND 01295 SNT7ULSOON
a3UtL9 1A20-1201 IC=DIGITEL SNYOLSOBR VTL (9 QU20 2 AND 012695 SN74L30BN
A3u20 1A20=1205 § fC=01G172L SM7ULS2IN TTL LY DUAL & AND 01295 SN7aLS2IN
43024 1820-1216 ) J1C-DIGITAL SN73LSI38N TTL LS 3 01295 SNT4LSII6N
a3uze 1829%-1144 TC-0161TaL SN7ULS502N TTL (8 Quad 2 NOR 931295 8N74LS02N
s3u2} 1820211095 7 IC=DIGITAL SNYLELS1YSN TTL LS Quad 01295 SNYLLSLTISN
a3u24 1820=121(8 1C-DIGITAL SN70LS138N TTL L3 3 01295 SNT4LS1IBN
a302% 1829=1240 1 IC=0TGTITaL SN74LSSIN TTL L8 DU4AL 2 01295 INTALSSIN
43u26 1R20=1187 1C-01GITAL SN7QLS00OM TTL LS QU&D 2 NaND 0129% SNTLLSOON
4327 18201187 1C-0IGITAL SMIULBOON TTL LS QUAD 2 NAND 01295 SN74LSOON
alu2s 1820~-(75¢9 3 1£, OIGIYAL TYL 28480 1820=175¢
a3uee 1829=(202 IC=DIGITAL SM7ALSION TTL LS TPL 3 NAND 01295 SNT4LSILON
43430 1820-] 199 T1C-DIGITEL SNTeLSO6N TYL LS MEX | 032905 SNT4LSBAN
a3u3y 1820-1206 8 1C=016GIT2L $N?7OLS2TN TIL LS TPL 3 hQR 031295 SNT4LS2TN
alylz L&20=12414 S 1€=01GITAL SN7ULSBEN TTL LS OLsD 2 03295 SNT4L8BAN
a3u3l 1R20=-1 440 2 1C-OIGITEL SKTULS279N TTL L8 GUAD 01295 SNYULS2TON
A3UlY 1820=1197 IC=DIGITAL S~N74LSQGON TTL L3 8L20 2 NAND 83295 SNT4LS00N
a3u3s 1R20-1197 JC~DIGITAL SNYLLSOON TTL L3 NUAD 2 NAND 04295 SNT4LBO0ON
43L3s 1820=3112 13 TC-DIGIVAL SNY&LS7aN YTL LS DuaL 01298 SNTLLSYAN
33u3Y 1820=-1197 1C-DIGTITAL SNTALSOON YTL LS GUAD 2 NaND 0129% SNTULSHON
33038 1828-1197 1C=DIGITAL SANTALSOON TYL L3 QUAD 2 Nand 0124% SNT74LS00N
23039 1820=3)144 IC=DIGITALC SN7aL8Q2N TYL LS OURO 2 NOR 01295 SNT4LSY2N
a3yeQ 1820=1282 IC=01GITAL SNTALSIOIN TTL LS dusL 21295 SNT7LLSL 04N
ilveg 1820=11142 TC-DIGITAL SN7aL8TuN TTL L3 duaL 01295 SN74LS7aN
aluaz 1820-1112 TC=DIGITYAL SMTOLSTUN TTL LS OULL 01295 SNTULST7an
4TUal 1820=119% TC-0161T2L SNTOLSHTSN TTIL (S 204D 41295 SNTOLSYISN
asuad 18261)94 z IC-DIGITAL 8NTULS1OIN TTL t8 BIN 01295 SMYULSLOIN
A3prS 1820=1759 IC, DIGITAL TTL 28480 1820=375¢
ASUub 18120640 2 IC 6S6tR 84=BIT RaM 7L 50344 656N
ASUuY 1820=-1159 IC, DIGTTAL TVL 28480 1820e3175%
a3uag {RYe=-Doud [€ &561% 64~-BIT RAM TTL S0364 6561IN
A3UaQ 1820=1204 TC=DIGITAL SHM74C827N TTL LS YPL 3 ANQOA 01295 SN7AL82TIN
A3U50 1820-120) IC=DIGITEL SNTALSOBN VTL (S QUAD 2 &NO 012495 SNYALSOBR
43US1 1820=114u 1C=-01GITAL SN7aL8§020 TTL (9 Quab 2 NOR 2129% SMTQLEO02N
A30S2 1820-1199 1€-DI6GTTAL SN7ALS8O4N TTL LS HEX | 01295 SN74LS04N
43y83 1820=1279 2 1C=DIGITEL SMT72LSI90N TTL LS DECO 01295 SWTALSIQON
43US4 1820=1202 IC=DIGITAL SN7aLS(ON TTL (8 TOL 3 NaND 01285 SN70L8)ON
a3yss J820=1(97 IC=DIGITZL 8SM7UL8DO0A TTL LS RUSD 2 NAND 01295 SNYuLSOoON
43uSe 1820-1199 IC=-DIGITAL 9NT7ALSOUN TTL LS MEY | 01295 SNYALSOUN
a3usy t1820-11497 JC=DIGITAL SN7LLSDON TTL LS QU&D 2 Naad 01295 SNP0LSOOM
L3use 1820=1279 IC=DIGTITAL SMTALSI90N TTL LS BECO 01295 SNTULSISON
A3U59 18201140 1C-DIGITIL SN7aLS02N TTL L8 QU&D 2 NOR 0129% SN74LSO2N
A3U60 $820=1140 JC=DIGITLZL SN7ALS02N TTL LS Quad 2 NOR 01298 SN74LSoRN
L3us1 §1R20=1497 JEC~0IGITAL SN7aLS00N TTL (S 6U2D 2 NaND 2129S SN7aL 800N
4162 1820-1197 TIC=DYGITLL SN7RLSQON TTL (8 QLD 2 NaNO 01295 SNYLLSBON
A3Vel 1820=12nb JIC-0IGITAL SN74LS2TN TTL (S VPL 3 NOR 01295 SNYALS2TIM
ajuéu 1820=1206 1C-0IGITLL SM7OLS2IN TTL LS TJPL 3 NOQR 01295 SNT4LS27N
AlUuas 1820-1312 1C=DYGITAL SM7ULS7uN TTL (8 BuAL 01295 SNYALS8TAN
AYUbe 1820=119§ 1C=0IGIT2LL SN74L81 758 TTL L3 RAUAD 01295 SNTOLS(75N
a3y6? 1820=(412 TC-DIGITAL SN7aL87uN TTL L8 pUaL 01295 SNYOLSTUN
A3UBS 1820-1144 1C~0TGITAL SM74LS02N TTL L8 QUAD 2 NOR 01285 SNTOLSO2ZN
a3u6d 18201144 1C-DIGITAL 3K74LSO2N TTL LS QUAD 2 NOR 0129§ SNTULSO2N
a3uye 1820-1197 I1C=DIGITAL SNIQLBOON TIL L8 OULD 2 NAND 01295 SNY4L300K
A3u?| 1820=3211 1C=D1GITaC SHYaLSB6N TTL LS 2UAD 2 01295 SNY4LSRLN
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

I HP Part R
Reference Qty Description Mir Mfr Part Number
Designation Number Code
23 MISCELLANEOUS
13800116 6 EXTRACTYOR PINp1/16" DIS 73957 GP2a=053%250-12
5000=9043 6 PINIP,C, B30ARD EXTRACTOR 28480 5000-9043
S50U0=14b4 7 EXTRACTOR, P.C. 28480 5040=1464
5000=-8843 s EXTRACYOR, P,C. BOARD 28a80 5040=6843
1Y 05358-60004a 1 MEMORY CONTROL ASSEMBLY 26480 05358=6T004
AGCY 0180=1701 CaPACITOO=FXD b,.8UFea20% AVDC T4 56289 1S0N6B5X000642
sac2 0180~0106 1 CAPACITOR=FXD bOUF+=20X &VDL T2 56289 1500606Y0006B2
aacs 01u0=02134 C4PACTITORFXD S00PF e=1X 300aVvDC MICA 12138 OM15F501F0300aVC
AaCY 01603879 CAPACIYOR=FXD .QIUF ¢=20X {00WVDC CER 28480 0160-3879
sacs 0160-3879 CAPACITOR=FXD .01UF «=20X 100"VOC CER 28480 016023879
A4CE 0180=1701 CAPACITOR=FXD 6.8UF¢=20 &VOC T4 56289 15006A5%000542
AAL7T 01003879 CEPACITOR=FXD ,01UF ¢-20X {00WVDC CER 28480 0150=3879
A4C3 0160-3879 CAPACIVTOR-FXD ,0WUF +=20X 100aVOC CER 28480 0160-3679
A4CI 0180-170] CAPACITORFXD 6.BUFs-20% 6VDC T3 56289 1500685X000642
A4CYO 0160~35819 CsPACITOR-FXD .OLUF +=20% 100AVDC CER 28480 0150-3879
AdC 0160-3879 CAPSCITOR-FXD ,C1UF »-20X {00aVDC CEP 28480 0160=3879
A4C12 0160=387¢ CAPACITOR-FX0 ,S1UF ¢=20X 100avDC CER 28480 0159-3879
A4C13 0160=-3874 CLPACITOR=FXD ,D1UF =20X 100AVDC CER 28480 0160=1879
AACIE 01603879 CAPACITORSFXD .OTUF ¢-20X 108+VDC CER 28480 0150=3479
A4C15 0160+3879 CAPACITOR-FX0 .01UF «=30% {D0XVDC CER 28680 0160-3879
AAC16 0140-3879 CAPECITOR=FXD ,01UF +=20X 100wVDC CER 28430 0160-3879
PAC1? 01460=3379 CAPACITOR=FXD .O1UF +=20X 100wVDC CER 28480 0160=-3879
AAC)8 0160-3879 CAPACITOR=FXD .OVUF +-20X 100AVOC CER 28430 0160=3879
A4C19 0160-387% CAPACITOR-FXD ,0)UF +=20% 1009VDC CER 26480 0560-3879
AACR 0160=3879 CLPACITOR=FXD ,0)\UF »=20% {00AVDC CER 28480 0160=3879
A4C2 01603879 CEPACITOR-FXD ,01UF «=20% 1007vDC CER 28480 0§160=3879
ALCZ2 0180=170} CAPACITOR=FX0 o, %UF¢=20Y bVOC T2 56289 1500685X00064A2
A3 0160=3879 CAPACITOR=FXD .OfUF +=20X {00nVDC CER 28484 D160=3879
A4C24 0180=1701 CAPACITOR=FXD & ,BUP¢=30% oVDC T& 56289 1500685¥000042
a4CRY 1901=053§ DIODE -SCROTTKY 28480 1901-0535
44CR2 1001=0535 DIODE ~8CHOTTRY 28480 1901-0515
saca) 19010535 010DE=5CHOTIRY 28480 199 1=n535
sucRY 1901=0%35 OTODE-SCHOTTKY 28480 1001-0536
AGCRS 1901=0535 DIODE =SCXOTYRY 28480 1901=0535
AUCRG 1901 =0513% O10BE-3CNOTYKY 28480 1901-053%
AsQ1 1853=0036 4 TRANSISTOR PMP S1 PDe3LOMK FTx250MHZ 28480 1853-003%
[VUH {853-0036 TRANSISTOR PNP 31 PD3I31OVA FTa25DMKZ 28480 1B53~0036
(03 {858=0215 Q TRANSTSTOR NPW 81 PD=ISOMA FTa30OMNM2 au713 4P3 3411
A6Q4U 1858«0092 2 TRANSISTOR NPN ST PDS200MA STE6QOMRY 26080 $854=0092
A345 {854-0092 TRENSISTOR NPN SI PD=200%m FT=800MRZ 28480 185a=0092
AGRY 07570274 q RESISTOR J.21X 31 ,125h F YCe€0e~§00 2usub Clue1/8-70-1213F
AGR2 07570280 RESISYOR (X (X .412%w F TC=04-100 2usde Cd=1/8=T0-100)=F
44R} 0757=04a27 u SESISTOR ),SK 1Y ,325K F TCa0e~300 24sus Cle1/8=T0=150)=F
A4R4 0757-0279 1 QEQISTOR 3,16K IX .§25n £ T(30e=100 2asus C4=1/B-10-3161=F
A4RS 0757-0227 RESTSTOR 1.5K )Y 125w F TC=0+-100 2454s Ca=1/8=T0-1501 =F
AGR6 07570274 RESISYOR [,21X 1Y ,125% F TC®0+=100 245U6 CUa)/BuT0m]2)3uf
AGRT 0757=02380 RES13YOR IK IX .125W F TC=04+~100 24546 Cdw{/B=T0=100)=F
4aRS 0757-0278 3 PESISTOR |,78K §X 12358 F TCe0e=100 2454 €Ca-1/8<T0-1781=F
10R9 0757-0283 8 RESISYOR 2K 1X .125Ww F TC=0+e100 2454 CU-1/8-10-2001=F
20810 0757=028% RESISTOR 2K X% ,1254 F TC=04=100 26546 CUm1/8-10-2001«F
dunyy 6757=0283 SESI3YDR 2K 1% .1254 F TC=0+-100 24546 CU=1/8-10=200)=F
ruRYZ 0757=0243 RESISTOR 2K §X ,125W F 7C=0+-100 24548 Ciw1/8=10=2001=F
AUR(Y 0757-0220 QESISTOR |K IX ,12Sw F TCEO+=100 24548 Ca=)/B=10~1001<F
IYLIT] 0757-0394 3 RESISTOR S3.1 X 125w F VC=0e~100 24546 (Um1/8=10=51R]=F
AGR1S 0757=0aa2 3 RESISTOR 10K {2 .125W F TL=0¢-100 2454b Cd=1/8=T0=10062=F
AaR1Ls 0757-0442 RESTSTOR 0K (X 1258 F TCude=100 2uSub Cd=1/8-10-1002=F
AaRyY 0757=0280 RESJSTOR IX 1% (125w F TC=0e=100 24546 Ctiat/8aT0(00]-F
4aR19 0757-0260 AESISTOR IX X .§2SW € YC=04=100 2uS4b Ca=1/8-10=100)=F
A0R19 0757=0280 RESTSTOR 1% 1X ,125W F TCE0v-100 24546 Ca=1/8=TD=1001<F
18R20 0757-0280 RESISYOR IX (X .3125W F TCm0¢-100 24546 Cu=5/8=T0-1004=F
aavrp 0340=0120 YERMINAL~BTUD SGL-PIN PRESS=MTG 28480 0360-0124d
48192 0360-0124 TERMINZL~-STUD SGL=PIN PRESS=MTG 28480 03600124
4Q7P} 0340-0121 YERMINAL -BTUN SGL-PIN PRESS=MTG 28489 0140=0124
a4724q 0360=0120 TERMINAL=STUD SGL=PIN PRESS=MTG 28480 0360=0(24
247P5 0360-0124 YERMINAL-SYUD SGL~PIN PRESS=MTG 28480 0360~0124
4a7P6 0360=0124 TEOMINAL=8TUD SGL=PIN PRESS=vTE 28480 0360-012u
A4TP7 0360=0124 TERMINAL=STUD SGL-PIN PRESS-MTG 28480 0340=0124
AUTPY 0360-0124 TERMINZL=3TUD SGL-PIR PRES3amMte 20480 0166-0124
2a1Po 0360~0124 TERMINAL =STUD S6L=PIN PRESS=TG 28480 0360-0124
aa1pPy0 03500124 TERMINAL-STUD SGL=PIN PRESI~MTS 28480 03800124

See introduction to this section for ordering information
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Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Referenc HP Part . Mfr
eierence Oty Description Mfr Part Number
Designation Number Code
auTP1y 0380=0)2¢ TERWINAL=8TUO SGL=PJN PRESS-MTS 28480 0350=0124
aqvPy2 0360-0128 TERRINAL=STUDO SGL=PTN PREJF=MIG 28480 0360=0(20
AQTPY3 03o0-0)24 TERMIRAL=STUD B8GL-PIN PRESI=MTG 28480 0320=0124
L4TPY U 0380=0(24 TEPMINALL=8YUQ SGL=FIN PRES§-“TG 28480 0360=012a
£aT215 Q360e0120 TERMIN2L=$TUO 3SGLePIN PRESS-MTG 28480 0360=0124
aays 1320=1428 ! IC-DIGITAL 8SNYALS132N TTL LS QUAD 2 NAND 0129¢ SNT9LS(32N
1442 1820=125) 2 1C-D1GITaL B3NTaLS196N TTL LS OeCD 01295 SN74L3) 96N
AdU3 1820=1197 1C=D1GITAL $N74L80ON TTL L3 QUaD 2 NAND 01295 SN7GLSOON
Y 1820-3)9Q7 IC=0XGETEL SNT4LSOON TTIL LS QUAD 2 NAND 01295 SN7aLS00N
€ys 1820=-1199 IC=DIGITAL SNYULSOON TTL L8 =EX | 01298 SNYULSOAN
Luuh 1820-3312 IC=03GITAL SNTULETUN TTL LS DUsL 01295 ENTALSTUN
£ay? 1620=-143}% ] 1C=015TVaL SMYALS|&64N TTL LS R-8 01295 INTALS164N
Lau8 1820-310au TC~DIGITAL 3NTaLS802N TTL LS QUAD 2 XNOR 01295 SN7aL3802n
AqUue 1820-1202 [C=DIGITAL SN7Q(S10N TTL LS TPL 3 Nan) (295 SN78LSION
8010 162020693 2 1C~DIGITAL SN7&S74N TTL $ Duat 01295 SN74874N
Lauyy {820-1206 IC=DYGITLL SM7OLS2IN TTL LS TPL 3 NOR 04295 IR7LLS2TH
a2 1820-0683 1 IC-DIGITAL SN74S04N TTL LS HEX 1 04295 SN74S04N
LCIVIE] 182043197 1C-DIGITAL 8M?GLSOON TTL (3 QUAD 2 N&ND 01295 SN74LSOON
Layy4 1R2G=1400 TC-DEGTTAL SNYOLS279N TTL LS HUAD 0329% SN74LS279N
A8U§S 1820-1040 6 [C-01GITAL 8NY?QLS29BN TTL LS OUan 2 01295 SNTAL3298N
AdUY S 1B20=0574 2 1E~-0T6GYTAL D%a55¢* YTL QUAD D=TYPE 27014 OM8SSIN
a4y 7 1820-1195% T1C=0IGITAL 8NI4LSEYS: TTL LS BUAD 03295 SN7ULSI7SK
aay18 1R20=44au IC-DIGITAL 3NJULS29AN TTL LS QUAD 2 01295 3NT7aOLE268N
aguqq 1826«0572 IC-01GITAL 0OM8551n8 TTL 2UAD N=-YYPE 27014 DMBSSIN
Lau2o 1920=1464 a TC=DIGUTAL SN74393M TTYL DUAL BIN 01295 SN?4383N
ray2t 1820-144x8 1C=DYISTTAL SM7aL8298N VTTL L3 DUAD 2 01295 SNTULS829BR
aaya2 1A28=125¢ 2 [C-DIGITaL DMBGOSN TYL HWEX | NON=INV 2701u DMBOASN
aay23 1820=-14b0 IC-0IG1TAL SNTAJAIN YYVL NUaAL RIN 0129% SNTUIOIN
sayza 1A20=)ddL IC=DIGYTAL SN7aL8298N TYYL LS CUAD 2 01295 347aL8298N
aay2s 1820=125¢ IC~DIGITAL OPBOBSN TTL NEX | NON=INV 27014 OM8095N
Lau2s 1820=1460 JC-DIGTTaL SNJAIGIN TYL HUAL BIN 01295 SNTu3e3IN
AuLRY JR2hafuua IC-DIGITAL SH74L3296M TTL LS QUaD 2 01205 SN70L3298N
duyzs 1820=310Q 1C-DIGITAL §M7aLS0uUN YTL LS HEX ) 01295 SNT4L8QUN
1829 1B20=1084 1C~0YGITAL ANTQ39YM TTL DU4L oty 01295 IN76393N
auU30 1820-144G [CDIGITAL §474LS298N TTL LS QUID 2 01298 SN742L3298N
a4au3y 1820=) 245 1 1C-OIGITAL SNTALSYSSN TTL (S DUAL 2 01295 SN74ALS15SN
2ay32 1A20-1242 3 1C=O1GITEL SNT4LB1S3M TTL LS ¢ 04295 SN7aLB15IN
24y33 1420=1244 1C=DIGTTAL SA7eLS5153% YTL LS 4 01295 SN7ALSISIN
AdU34 1820-1208 1 IC-DIGITAL SN74LS32N TTCL LS QUAD 2 UH 01295 SN74L332N
A4U3s 1820-1244 IC-DIGITAL SN74LS153N TTL (8 4 01285 SN74LS1R3N
AdU38 1820-1195 (C-DIGITAL SN74LST176N TTL LS QUAD 01295 SN74LS175N
A4U37 1820-0987 1 1C-DIGITAL 93LI18PC TTL L B 01295 93L18PC
A4U38 1820-1201 IC-DIGITAL SN74LSOBN TTL LS OUAD 2 AND 01295 SN74LS08N
a4yU3e 1820=1 144 1C-0IGITAL ShyaLS0e2N YT LS QUAD 2 NO® 01295 SN7UL8O2N
£4uo0 1820-1199 TC=DIGITAL SNYALS8GON TTL LS “E&y | 01295 SN7aLSouN
4200} LE20~1u35 ¢ 1C=DIGITAL SNY&LR16ON TTL LS BIX 01295 SNTALBL49N
Auyu2 IR20=14a35 TC-DIGITAL 3:74(L8149V TTL LS 814 012935 SNTaL91569N
ERTITRY 1830=1207 1 IC=0F61TAL 3'74L830N YTL LS A NaNp 01295 SNYULSION
A8yYL 1820=-1015 IC=0{GITAL $M74L8L6S™ TTL LS -394 01298 SNYaLS1eON
aalusg 1820=-1u35 IC=0TGITAL 3N7aL 8169 TTL LS BIN 01295 SNTALS169N
AU MISCELLANEDQUS
1480=0tla EXTRACTOR PRI}V /46" DI2 73957 GA2U~D63X250-12
S500-004% PINtP,C, BOASD EXTRACTOR 28480 5000-9043
S504N=1 84 EXTRACTGRICLAPD 28480 SNag=1464a
S0u0-48uY EXTRACTOR, ©,C. ROARD 28160 50a0=-6843
a5 nN5358-60005 ] SYSTEM CHOMTROL ASSEMRRLY 28480 05358=-60005
a5C) 0160-3879 CaP2CITOR=-FXD ,01UF =20% 100aVDC CER 28480 0160-3879
A5C2 0181=-17014 CLPACITOR=FXD &,RBUF+=-20% bVOL T4 S5628¢ 150D685X000502
&8SC3 0130=1701 CAPACITOR=FXD 6.8UF+~20X &VDC T2 56289 (500685000642
ASCY4 ¢leganz3a CAPRCYTOR=FXD SOOPF «=-{X J0OKVOC MICA 22138 D¥{5FS01F03d0%VIC
ASCS 0160~3879 CAPACYTOR-FXD ,01UF «=-20X 130+VDC CER 284890 0160-3879
ASCh 01a0-0234 CAPACITORAFXO SO0PF o=17 360xVDC MICA 22136 DV15FS0IF0300hVIC
45C7 01860-3879 CARPACTTOR=FXD ,0{Uf +=20% 100nV0OC CEP 2848¢ 0160+3879
A5Ce 0160-3879 CAPACTTOR-FYD .0IUF +=20X )00A4VDC CEP 28480 0160-3879
asSCa 0160=387% CAPACITOR=EXD ,04UF +-20% 100AVDLC CER 28440 01603379
a5c10 0180=1701 CAPACITORFXD &,6UfFe=20x &6VOC T2 56289 $S0D8BSX000642
25C11 0186n-2308 1 CAPACITOR=FX] 36PF +=SX 300aYCC MIC2 28480 0160=230B
25C12 0taD=3879 CAPACITDR-FXD ,0fUF ¢=20X )30nvDC CER 28488 0160=3873
45C13 0140=3878 CAPACITOR=FXD .OVUF +«20X 160avDC CER 28480 016023879
4SCRI Y901-0040 DIODE=SMITCHING 36V SGUa 2N§ 00=3S 28480 1601=0040
aSCR2 1901=A0uUD DIODE~SAITCHING 30V SOMA 2NS DO-3S 28488 1901=0040
8SCR3 1901=0515 NICOE-BCHDTTXY 28480 1901=0535
£5CRY 1901~053% DYODE-SCHOTTRY 28480 1901-0535
ASCRS 1901=05%5 BINOE=SCHOYTKY 28480 1001=-0535
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

Reference HP Part o Mfr
: g Oty Description Mfr Part Number
Designation Number Code
ASCRG 1901=-0535 OYODE-SCHOTTKY 28480 1909 =0535
ASLy 9100-1788 COIL) FXDr NON=MOLPRED RF CHOXE)y 75U 02114 YK200=20/08
AS56) 185a=007) S TRANSISTQR NPR S1 PD=300MW FT3200MHI 28480 1854=0071
45Q2 18540215 TRANSISTOR NPN S] PDa3SOMW FT=300MM2 0a713 SP8 151
AS03 1850=0094 2 TRANSISTOR NPN ST PD=200MA FYn35QMmZ 28480 1854=0094
AS5Q¢ 1854-0215 TRANSISTOR NPR S1 PO=3SOMW FY=300MWZ LR AR SP3 3o11
ASR] 0757-0418 QESISTOA S9! 1Y (125K F TCa0+=§00 24548 Cd»1/78=T0=S118=~F
ASR2 0757=-031% ] QESISTOR 42,2 )1 .125K F TC=0e=100 265448 Cln]/B8aT0=u2R2=F
ASRI 0757=0465 [ RESISTOR 100K 41X (125K F TC=0e=]QD 245us C4=1/8=T0=1003=F
ASRY 0757~0283 RESISTOR 2K tXx .125W F TCL=Q+=100 24548 Cd=1/8=T10=2001=F
ASRS 0757-0442 RESISTOR 10K )X 125k F TC=0+=100 2a5u6 Cd=]/8=T0=1002=F
ASRO 0757-0283 RESISTOR 2K 1Y ,125W F T{=d+=)00 20545 C4=178=10=200)=F
ASe? 0757-1094 2 GESISTOR J. 47K 1Y ,125» F 7L=0+¢-100 2usSue Ca=]/8=T0=147)=F
ASRE 0698-00682 2 RESISTOR ahd )X 125N F TC30e=100 2u8us Ce-]/8-T0-ubq0=f
ASR9 0698-3037 1 RESISTOA 133 )1 254 F YC=00-100 2354b Ca=1/B8=T0-133R=F
ASR10 0757=081b RESISTOR Sii 1Y ,125¢ F YC30e={00 2as4a¢ Coa1/8~T0a5]1R=F
aSR11 0757=0416 RESISTOR 54 1% ,125% F TL=0+4100 245ab CU=1/8«T051 | R-F
iSR12 0757=10%2 RESISTOR 1,47K 1X .125% F T(x0e=)00 265a6 Clwl/B-T0a1uT ) =f
aSR13 07ST=0uy 6 RESISTOR Sty 1T ,125% F TC=0e-100 2ab4s C4=1/8=T0=5118=F
AS9Ya 0757-0280 PESISTOR K 1X ,125% F YLwde=100 24Sas CAd={/8=70=1001=F
ASRIS 075Y=0ufb QESISTOR Sf1 1Y ,(25% F IC®Q+-100 24546 Cum}/8=T70-S11R-F
A5A16 0757-0u28 1 RESTSTOR 1,62K 1X .125% F TC=0e~100 245ub Cuml/8=T0w1b21=F
ASTPY 03&0=0124 TERMIRAL=8TUD SGL=PIN PRESSMT( 28480 03a6-0124
ASTP2 03560=0124 TERYINAL=STUD SGL=PIN ORESS-MIG 28ud0 03606=0124
45703 0360=-0124 TEAMIRAL-STUD SGL=PIN PRESS-MTG 26480 0360=0124
ASTP4 0340-0124 TERVINAL=8TUD SGL=PIN PRESS=MIG 28480 0360~0124
ASTPS 0340-0124 TERMINLL=-STUD SGL=PIN PRESS-MT( 28480 0150-0124
ASTPG 0340=0120 TERMINAL<STD SGLePIN PRESS-MTG 28480 0360-0124
AST1PY 0350=0f24 TERMINIL-STUD 8GL~PIN PRESS-MTG 28480 0360-9124
ASTRS 036000124 YERMINAL=8TUD SGL-PIN PRESS=VTS 286480 0360=0124
ASUY 1820-1206 JC~DIGITAL SNTWLS27N TTL LS TPL 3 NOR 01295 3NT4LS27N
ASU2 1820~1197 JC=D1GLYAL SNYULSOON TTL (S QUED 2 RanD 01295 SNY4LSOoON
ASuLl 1820~ uu 1C-DIGTTAL SNTWLSO2N TYIL (S AULD 2 NOR 01295 SnydL 802N
ASud (820=1199 1C-01G1TaL SN7«LSO4N YTL L9 HEX D1295 SR24L3DUN
ASuS 1820=-1277 9 1C-0OTGITAL SN74LS192N TTL LS OECO 41295 SNTALS{92N
ASU6 1820~1112 I1C-DIGITAL SNJALSTUN YTL LS OUSL 01295 SNT7ULSTeN
AsSu7 1820=1104 1C~DIGITEL SN74LSG2N TYL (8 QUaD 2 NOR 01295 SN74L802N
asu8 1820=(277 1C-DIGIYAL SN24LS192N TTL L8 DECD 0129S 3NT4LS192N
a8yl 1820=1112 IC-DIGITAL SP7ULST4N TTL LS DULL 01295 SN74L874N
AsSuio 1820=1206 IC-OIGUYAL BNIULS27N TTL L3 TPL 3 NOR 01295 SNT4LS82TN
asult 1820-1202 1C=0TGITAL SNTALSION TTL (S TPL 3 M2 0129S SNT7&LSION
ASUL2 1820=1412 TC=DIGYT2L SN72L$74N TT( L3 OUaL 01295 SNTULSTuN
25033 1820~118¢ 1C-DIGITAL SM7aQLBOUN YTL L8 MEX | 01295 SNTOLS0UN
ASula 1820=11au 1¢-DIGITAL SMTULSO2N TIL L8 ryYadp 2 NOR 01295 SNTULS8D2N
a5U18 1820=1277 IC-0IGITAL SNTALS(92N TTL LS DECO 0129% $N74LS) 82N
ASU1b 1820-119% 5 1C=01G1TAL SNYQLS(T4N TTL L§ WEX 03295 SN7uLS|TUN
aASu1? 1820=1211 1C=DIGITAL SNYQLSE4N TTL L8 oUzp 2 0129% SN7UL3B6N
asuie 1820=3277 IC=0IGITVAL SNTAQLS(S2N TYL LS DECD 01295 SNT4LSIo2N
ASUYS 1820=14Q8 IC-DIGITAL SNYALSL74N FTIL LS mEX 01295 SNYLLSLTAM
a5U20 1620-1729 { IC=0JGITAL §N74LS259N TTL LS caw 81265 SN7aL82S9K
ASu21 1820=1277 TC-DIGITAL SNTA(3192N FTL LS DECD 01245 SN74LS192N
ASuaz 1820~1196 IC-DIBITAL SNTJOLS 74N TTL LS XEX 01295 SN24LS) 74N
ASuz} 1820-1277 JC=0YGITAL SNTELS192N TTL LS DECD 01295 SN74L31920
45 “ISCELLANEOUS
1480=011¢& EXTRACTOR PINM1YI/10" 012 73987 GPRU=063X250=12
5000=0043 PIN|IP,C. BOARO EXTRACTOR 284890 50009043
S080=14ab4 EXTRACTORICARD 28480 S0uQ-luby
5040=68%52 1 EXTRACTOR, ORANGE 264890 5040-5852
1Y} 05358560008 ] GATE CONYROL ASSEMSLY 28480 05358~60000
A6C) 0160=-3379 CLPACITOR=FXD ,QIUF +=20% 104avDC CER 28480 0160=3879
[ ¥-Yor] 01603879 CAPACITOR-FXD ,01UF 20X {0NaVDC CER 23480 0160-3879
ABC3 014£0-3879 CAPACITOR-FXD ,0JUF +=20% 10GAVDL CER 28480 0160=3879
AdCu 0160-3879 CAPACITOR=FXD .QIUF ¢=20X 100AVDC CER 24480 0160-3879
AeCS 0180e170) CAPACITOR-FX0 6,BUF+-20X VDL T2 56299 150D685%000612
a6té 0180-1701 CASACITOR=FXD b ,BUf¢=20X oVDC T2 50269 1500685%000¢t 42
A6CY 0160-3879 CAPACITOR=FX0 ,0lUF «-20X 100aVDT CER 28480 0180-3879
A6CB 0160=-3379 CAPACITYOR=FXD ,01UF +=20X §00AVDC CER 28uBo 0160=3879
A&CH 0140=0198 1 CAPACTITOR=FXD 200FF ¢=5% 300WVDC WICA 2136 DMISFR01J03000VICR
A6C10 0160-3879 CAPACITOR~FXD ,0{UF +-20X 100AVOC CER 2RAB0O 01460=3879

See introduction to this section for ordering information
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Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Reference HP Part ..

: A Qty Description Mfr Mfr Part Number
Designation Number Code

48C114 01nC-3879 CAPACITCR=FXD ,01UF »-20% 100nVDC CER 28480 0160=3879

86C12 GLnl-3879 CEPACITGR=FXD ,0)UF +=20% 100wVvOC CER 28480 01460=3879

A6C13 0160-3879 CAPACTTCR-FXD (OIUF 420X 100avDC CER 28080 0160-3819

AsC1LU 0180=0114 1 CAPACITCR-FXD »,8UFea1dX 35VDC TA S&2689 1500645X%035682
46C1S 0180=1701 CAPACITOR=FXD 6,8BUF+=201 6VDC Va 56289 1500685%000642
A6Z1s 01223872 CAPACITCA=FXD TIUF e=20% 10G~v0l CER 208480 0160-3879

36C17 0fal=1879 CELPACTITZR-FXD ,0{UF ¢-20%X 100%V¥DC CER 28480 0166=3879

25C18 018%=-3A879 CLPACYITIR=FXO ,01LUF «=20% (00~vyDC CER 28480 0160=3829

is8C19 0153=3678 CAPACITOR-FXD ,01UF +=20X 100aVOC CER 28480 01560-3879

abC20 016G6=3079 CAPACTITOR=FXD ,01UF e=20X LOOwVDC CER 28480 0180-3879

4A8CR] 1961-0535 OTDOE=SCROTTKY 28480 1901=0535%

AbBCR2 1901 =0535 DIODE=SCHOTTKY 2848l 1901-0535

ABCRY 1901=00uQ DIN0E=SAaYTCHING 30V SoMa 2NS DO=3S 28489 1901-0090

L&CRa 1001=0040 NI0ODE=SRITCHING 30V SOMJ 2N8 DO=35 26480 1801=0040

ALCRS 1901-053% CIODE=SCHDTTIXY 28480 1901=0635

AeCQe 1901 =00410 OJODE=SNYTYCHING 30V S04 2NS DD=3S 28480 19010000

a6(RY 1901=0040 O[QDE=SmIYCHING 30V Sov2 2N§ DO=35 28480 1901=0040

1N 9100-1788 COILy Fxhy NON-MDLDED RF CNOKET 75U~ 02114 VK200-20/48

501 1bSU=0215 TRANSISTOR NPN ST 5pu3SOMa FTa3J0OMA2 06713 SP3 3611

1Y\ r4 1854-0094 TRARGISTAR KPR ST PD=200MW FTaI50MKZ 28480 1854=0094

AbQ3 1858-0215 TRARSTISTOR NPN 8T 8D2ASOMN FTEIQOMH2 cer(y 505 361 f

2504 1858-0215 TRENSTSTOR NPK 51 PD=3IS0MW FTaIGQOMNI our(l $PS 36114

4508 1853-0015 3 TRZNSISTAR PRP ST PD=200MW FTaS00MN2 28u89 1853=0015

2006 1B58-0219 TRANSISTOR APN B1 PO=350MW FT=3pQMH2 QuT43 8PS 3811

a8Q7 1853-6015% TRANSISTQOR PHP §1 PNE200OMU FY=SQ0MMI 264680 1853-0015

as08 185420215 TRANSISTOR NPN SI PDEISOMW FT230QMM2 0414y $PS 3bi1

LY-DLS §18Su=0215 TRANSISYDR NPM ST PD=350MW FY=300MHZ ou7)s SF3 3411

56010 18531=0035 TRANSISTOR PNP 31 PDS20DMW FY=SDOMN2 26480 18530015

A6R1 0157-0u2? QESTSTOR 1.5k 1X (1251 F 1C=0+-100 2a54s Cu=}/8=-T0=150)=F
ABR2 0TST=0u27 PESTSTOR 1,5k 1X .1287 F YC=z0e={00 24548 Cae)/B=T0=1504=F
46R3 07ST-0418 RESISTOA S11 LY ,125% F TC=0s-100 2asds Cam}y/8=10=51|A=F
A4RC 0757-840% 1 RESYBTOR 121 1Y ,(25% F TC=0e=}00 2uSus Cu=1/8=T0-1217=F
A6RS 0YST=0uD 1 RESISTOR 100 It ,{25% F TCx04=100 24s46 Cl=)/8=T0=101+F
46Re 0757=0280 RESIBTOR 1R 1X .125% F TCx0¢-100 24sas Cu={/8=10~100}~F
AsQ? 0nAR-00R2 RESTISIOR 4b4 IX L1254 F YC=0e-100 guSue Cl=1/8=TO=dbad=F
YL 0757-0419 1 AESTATAR 681 1Y ,125% F T(=0+=100 2u54e Cu~y/E=T(=681R=F
4489 0698=1ydd 2 RESISTOR 3IBI 1Y ,125r F TC=0e=100 24546 Clw)/B-T0m3IBIRF
AbR10 0757=0416 AESISTOR 511 1Y 125K F YC=0e=100 24548 Cd=)/8=T0=S)1ReF
agfY) 0698=0084d 3 PESISTIOR 2,48% 1X ,125N F TCEGea100 24548 ClUm]/78=T0=2151=F
aba12 0698=008L RESISTOR 2,15K 1% ,12S» F 1C=0e={0d 24546 Cdm)/76=70=2151=F
LR 3 075T=0465 RESISTOR (00K f¥X ,125% F T(=20+=]100 24546 Ci=1/78=Y0-4003=F
LHR14 0157=0280 RESISTOR {K §Xx .125k F T(=0e=100 20546 C4=1/8=T0={001»F
A4RIS 0498=3(Sh 1 QESISTOP Q.22K 1Y ,125% F 7C20e-100 24546 Cl4n)/8=T0mu221aF
A6RD 0693=3153 2 BESISTOR 3,33K (X ,1250 F YC=peaigo 24546 Cldm]|/8=Y0=3831=F
A6R17 0757=0274 RESISTOS 1.2t LX 125N F Y(=0+=100 24548 C4=178=Y0=1213-F
A5R18 0n98-3uag A RESTSTOR 196 1X ,125% F TC(=0e=100 24504 C8=1/8-70=19bR-F
AGRIQ 0757=0420 1 RESISTOR 750 1X ,425% F VYC=0e=100 20546 C4=1/8=10=751=F
L6R20 0098=T4us QESISTOR 383 11 ,1254 F Y(x0e-100 2u5us CU=|/8=T0=383R=F
asRey Q757=04%0 PESTITOR S11 1t ({25W F TCxQe=j00 2454y C4=1/8=T0=511R=F
AbR22 07S7-04a00 ] RESISTOR 90,9 12 125 F YC=0+=100 2u546 C4d-1/8:T0=90R0aF
26R23 0757=0274 RESTSTOR 1.21K (X ,125» F TC=0e-§00 24544 C4=1/8=T10=1213=F
Bp%2u 069B-3153 QESISTOP 3,832 X 125 F TC302=100 245us C4ol/8~T0~3B3|=~F
A6R25 0757-002) 2 RESISTOR 825 1Y .425m F 1C=02-100 24506 C4=1/8-70-B2SR=F
46026 075720280 GESTIVOR I 1X 125K F TC20+-100 2u506 C4=1/8=T0=1001=F
15027 0098=-5)840 u RESISTOR 2% 35X .125K CC TC==350/4857 01121 882025

45238 069€-5180 REJISTOR 2K SX 125% £C Y(=z=350/2857 of)2¢ 882025

LbA2% 0898-5180 QESISTOR 2x 5% ,4125% CC TC==350/¢857 artel BB202S

L6R3O 0898=-5140 RESISTOR 2¥ SY .125n CC YC==350/¢857 or1el B82025

14R3) 0757=0280 RESISTOR 1K (X ,125h F T(=0«=}00 24540 CU=)1/B=T0=1001=F
25032 0752=02813 SESISYOR 2K 1X 125k F T(204=-300 2a5ub CUm=)/B=10=2001=F
A4R33 0757-0283 RESISTOR 2K (X (125w F TTx0+-100 205ub Ca-{/8e1022006]=F
2570 0360-0124 TEGMINIL=STUO SGL-PIN PRESS-NTG 28480 0340-0324

anTp2 0360-0124 TERPMINBL-8TUD SGL-PIN PRESS=uTG 28480 03460=-0124

ApTP3 0308=0124 TERMINAL=STUD SGL=PIN PRESSMTC 28480 03b0-0124

EV3 N 0360-0124 TERMINBL-STUD SGL=PIN PREIG-4TG 28480 0366-0§24

sb1PS 0365=0124 TERMINAL=STUD 3GL=PIN PRESS-HIG 28480 0360=0124

10104 0360=01(2a TERMINAL=8TUD SGL=OIN PRE3SMTG 28480 03160-D124

AUl {R2¢=1211 1C=-0TGTTAL SN72(886N TYL L8 QU4D 2 063295 SN74LSELN

asU2 1820=11539 1C=DIGITAL SNTJOLSOUN TTL LS mEYX | 01295 SN7aLS0UN

46V 1820-1112 1C-0YGIT2L SNTaLI74N TTL LS DuaL 01295 SNTJULBTUN

4ol 1820-1112 1C~OIGITAL SNTaL§74N TTIL LS OUAL 04295 SN7UL8?4N

A8US 1820=1 {uu IC-DIGIVAL SNY4LS02N TTL LS QUaD 2 NOR 04295 SN74L802N

Sce introduction to this section for ordering information
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

Reference HP Part .
eterenc Oty Description Mtr Mfr Part Number
Designation Number Code
[YYI]S 18201167 1C-DIGITAL SN7OLSOON TTL LS 2U8D 2 NEND 01295 SN7aLSOON
807 1820=121§ 1C-DIGITAL SNTuLS88aM YTL LS QU0 2 0129¢ SN7QLSE&6N
A&UB 1820=11597 IC=DIGTTAL SNTALSOON TYTL LS ZJA0 2 RNaND 01295 SNTaLSoON
4609 1820=1144 IC-DIGTTAL SNT4(S02N TTL LS 3JiD 2 NOR 01295 SN7aLS02N
26010 1820=128} TC=DIGITAL SNY&LSI96N TYL LS DECO 031299 SNT4LSY96H
dsU1] 1820-0693 1C-DIGITAL SNY4874M TYL § Oual 01295 INTUSTEN
r&UL2 18290=1200 1C=DIGITAL SN7QALS27N TTL LS TPL 3 NOR 01295 SN74LS2TN
44013 1820=3139 1C-016ITAL SNTULSOAN TYL LS NEY ) 01295 SNTOLSO4UN
asuL Y 1820=1160 1 IC=DIGITAL MOS 50088 Mk5009P
28VIS 1820=1195 [C=DIGITAL SN7QLSI75N TTL LS QUAD 0129¢ SN7OLS1TSN
As&ULd 1820w1246 IC=DIGTTAL SNTULS13IBN TTL LS 3 03295 SN72L 51380
AsULY 18201195 1CeD1GITAL SNTALS17SN TTL L8 QUAD 0129% SNTOLSY TSN
as018 1820=1112 1C=DIG)ITAL SNYa(87uN TTL LS OUAL 01295 SN74LS74N
AbUL9Y 1820=1277 IC=DIGTTAL 3N7QL8(92M TTL LS DECH 01295 SNTYLSyO2N
A6U20 1820=1196 TC=01GTTAL SMI4LS174N TTL LS HEX 01295 SHMTULS]TUN
as021 1820-1144 IC=DIGITAL SNTGLR0ZN TTL LS QUAD 2 NO& 01295 SNTULSO2N
adu22 1820=1277 1C-01GYTaL SMYQLS192N TTL LS DECD 01298 SNTuL&102N
abdv2l 1820-11986 TC=DIGITAL SNT74LS(74M TYL LS ~EX 01295 SN78L 91 T4N
AsU24 1820=1454 [C=DIGTITAL SNTYQLBIQIN TTL LE BIxN 01295 SN74LS1R3N
46029 1820={{42 1C~0IGITeL SNT4LSYLN TTL LS8 ouaL 041298 SN7ULST74N
8028 1820=1277 TC-0IGITAL 3NTQLS192% TTL LS DECO 01295 SNTULS192N
b MISCELLAVEOUS

5000=5043 PINEP,L. BOARD EXTRACTIOR 284480 500029043

5040=1464 EXTRACTORICARD 28480 SoUb-1db4

5080=6043 EXTRACTOR, P,C. BOARD 28480 S0u0=08U3
A7 05358=60007 1 CONVERYES ASSEHBLY 28480 05356=460007
ATCH 0180-0u28 2 CAPRCITOR=FXD 43UF+=20% oVYNC T4 28480 0180~0828
ATC2 0160=3004a | CAPRCITOR=FXD ,JUF ¢=20X S50wVDL CER 23180 01603-2084
ATCY 0180=06514 2 CAPACTTOR=FRO 1700UF+75-10% 10VDC AL 09023 UFT=1700-10
ATCa 0180=40uU3 2 CAPACITOP=FXD 1000UFe75-10% 25VDC AL Se28% 3D 1QRGO256LY
ATCS 01801943 CAPACITOR=FXD 1000UF«7S=101% 25vDC 2L 56280 39D10860256L4
A7C6 0160=085) CARPACITOR=-FXD 1T00UF+75-10% 1TVDL AL 09023 UFT=1700=10
a70? 0160-328% 1 CAPACITORFXD 4T0PF «a)0X 1Q204VOC CER 28480 01506+3455
a7cs 0180n0u28 CAPACTITOA=FXD LBUF+=20% 6YDC Ti 25480 0180-6028
arcnl 1901=004a0 DIDDE-SWETCHING 30V SoMa 2NS DH=3S 2BARD 1801=00u0
ATCR2 1902=0558 4 OIOBE-INR 12V 5X DO-1S POEin T{o+,074Y 28480 1902=0558
ATCR3 19020558 DICOE=ZAR 12V ST 00=1S PD=iw VT(Ee,074Y 28ud0 1902=0558
ATCRO 1901=0040 DICOE~SNITCRING 30V S0Ma 2N§ DO=35 28480 1901=0040
ATCRS 19010000 DIOOE=SnITCRING 30V So%a 2NS DO-3S 28480 1901=0040
arces * 1601-0784 2 DIODEHOT CARRIER 20280 1901-0784
ATCRY 1902=0522 2 OIDOE=2NR {NG3@QB &V SX PD=SW TR=iUa 0471} 1INS3c0B
ATCRS * 18010784 DIODE INQT CARPRIER 3Bubo 19010784
ATCRY 190240522 DIODE=2NR INSB3AO0R &V 5X PNxS« JR=jUA 0e71}y 1NS3408
A7CA10 1901=0000 DIODE=SAITCHING 30V SAMa 2N§ DN-15 28480 1901=0040

*EARLY VERSIONS CONTAIN PN 1901-0675

ATCRIL 1901=0040 DIODE=~9WIFCHING 30Y S0MA 2NS 00-13S 28460 1901=0040
ar€R12 1002-0558 DICDE=2NR 12V S% DO=1S POn{w T(se¢, 074X 28480 1902-0556
ayealy 1902=0858 DIODE~INR 12V SY D0-15 PD=2la TC=e,074X 24480 1902=05%8
ATCR10 1901=0000 SIODE-SAITCHRING 30V S50Ma 2NS DO-3S 28u80Q 1901=00u0
ATDSI 1990-0327 2 LED=VISIBLE (UMaINT=800UCD IF=5oMa-vax 28480 1990-0327
A7082 1900=0327 LED-VISIALE (UM=]NTI880ULD FFaS0MA=MaX 28480 1990=0327
ATt 3100=3017 2 INDUCTOR 28u80 9106-3017
ATL2 9100+3080 2 COTL/INOUCTYDR 28480 9i00=-30460
ATLY 9100=1060 coIL/INDLCTOR 28480 9100=30560
A7La 9100=3017 INDUCTOR 28uB0O 9100-3017
ATQl1 185820071 TRANSIBTQOR NPN S] PO=300¥n FTE2Q0MMI 20480 18540271
702 18524=0071 TRANSISTOR NON S] PDIIOOMN FY=200MM] 28280 185420071
A7Q3 1853=0016 TRANSISTOR ONS ST PO=31084 F1a2SOMRZ 284890 1653=-0036
ATQQ 1853-036) 2 TRENSISTOR PNP 3T PO=SON 03508 DUSKS
A70% 185300341 TRANSISTOR PN® ST PDxSOW 03508 pasKHS
Araes 185320038 TRANSISTOR PNF 81 PO2310¥H FY=250MN2 28480 1353+0036
Ar07 185580071 TRENSISTOR NPH ST PD=300MA FYx200MkZ 28080 1853-0071
AYQB 1850=0071 TRANSISTOR NPN 81 PDelOOMY FT=200MNZ 2BaBE 185a=9071
ATRY 06831=-P215 1 QESISTOR 820 SY ,2SW FC TC2=000/+4600 o112 cB821s
ATR2 0683=3015 1 RESISTOR 300 SX ,25K FC TC==800/2600 1121 €B301S
ATRS 0683-102% q PESISTOR 1K SX ,25W FC TCo-a00/¢600 01121 £B102S
ATRY 0683=2425 2 AESJSTAR 2,4K SY ,25w FC TCE=400/9700 61121 CA242S
ATRS 04813-1515 2 HES1STOR 150 SX 25Kk FC T(==200/+600 01121 €B1S1S
A7RS 008131=512% 4 QESISTOR S.1k SY ,25% FC TCx-u00/+700 01121 CR5125
ATARY? 0683=-5145 2 RESISTOR S10Kk S¥ ,25% FC TCm=890/4900 01121 cB514S
A7R8 0686=38(S { RESISTOR 3560 S .Sk CC YC®NeS529 01121 EBIBLS
ATRO 048131=5125% QRESTSTCR S.1X SX ,25n FC TC==aD0/+700 6121 CB512S
ATRIO 0683-511S 2 RESISTOR S10 S5x ,25h FC TCw=a00/¢600 01121 £B5115

See introduction to this section for ordering information
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Model 5358A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Reference HP Part D . Mir
N g Oty escription Mfr Part Number
Designation Number P Code
ATAY 1 0757=0uUéS RESISTOR 100K X ,125% F TCedem}O0 245456 C4=1/8=T0ei003~F
ATR{2 069B-315% 2 RESISTOR 26,3K LY ,12SN F TCe0a=100 24888 C4a]/8=70=2612~F
47R13 0b98~-34a9 2 RESISTOR 28.7¢ (X ,125~ F YCR0e~i(O0 24545 Cdn)/78=Y0-2812=F
AR U 0757=0445 RESISTCQ 100K 1X ,125% F YC=0e=100 24549 CU-1/8a70=1003=F
a7R1S 0623=1025 RESISTOR K SX ,25W FC TC2=000/+4600 oLzt ca(oes
4IR1G 069020084 RESISTAR 2,15% 1Y (125x F VC30+=]00 24546 CU=}/8=T10m2151=F
ATR17 068345115 RESISTOR S)0 SY .25W FC TCm=aQ09/2600 d112) CBS115
arq1s 05883-5125 SESYI3TOR S,(K SY .25n FC TC2-200/+700 61421 85125
ATR{S 06867505 1 RESISTOR 15 5X ,5W CC TCed+afe 03121 €B750S
ATRZ20 0757=-9a2( RESISTAR A25 1Y ,125% £ TCx0+=|D0 2dS4s C4da) /6=T0=825R=F
8TR24 0883=514% REIISTOR S30K S5Y ,25W FC TCE=B00/v900 01121 85145
ATRZ22 0683-1029 RESISTOR (K 5X 25w FC TC=-400/+400 0f121 €B1025S
A7R23 0757=0ubS RESISTOR 100K 1Y .(25» F TC®=0e=100 2454b6 CUd=l/B=70~1003~F
47924 0698=3049 QES13TOR 23,7k IX ,125% F TCRQe=300 245us C4=]/8=T0-2872~F
ATR25 0493=315% OESISTOR 26,4K (Y 1257 F rC=0+=100 2458 Cl=|/8=T0=2012>F
A7IR2S 0683=3518% RESISTOR 150 SXY 254 FC TC=<000/%600 o112y CB1515
ATR27 07S7-0465 REBISTOR 100X 1% ,125% F TCa0e=}00 205ub Cum}/B8=T0=1003=F
A7828 05683-31015 REFISTNR 300 St .25m FC TCa-400/2600 01121 C83I055
41929 0583=3D15 PESISTOR 300 St ,25h FC TCT=300/48600 ol12¢ C8301%
4TR30 0b§3~202S RESISTOR 2.4R 5Y 258 FC TCuau00/+700 03124 c82425
£793% 0683-1025 RESISTOR |K Sx ,25W FC TCE=UDD/2b00 dited CB102S
47432 6683-512% PESISIONR S.ik SY ,25W FC TC=2-400/+4700 o121 C8S125
ATTO) 0360=04924 TEPHMINAL-STUD SSL~PIN ARESS=WTG 28480 01606124
47102 43d0-9124 TERMINAL-STUD SGL=PIN PRESS-MTG 28080 0380=0124
ISAL3) als0-0124 TERMINAL=STUD SGL=PIN PRESSaMTG 28489 0360=0124
ISALY] 03ah-0124 TEAMINAL-STUD SGL-PIN PREST-MIG 2BaAs 0160=0124
47Uy 1820=0477 4 [C LM 3n12 0P 2mMp 270414 LM301aN
ATU2 LR20-0493 2 I[C LV 307 0P 2up 27014 (M3QTN
aru3 182A=-0477 IC LM 30)1A 0P awP 27014 L4301aN
aTUL4 18200493 IC L 307 09 2¥P 27014 LM3OTN
AY MISCELLANEOUS
1£80-0118 EXTRACTOR PINg1/16" DIA 73957 GP2u~063%X250«12
5009=9043 PINiP,C. BOARD EXTRACTOR 28480 5000=9043
B0ud=1468 EXTRACTOR:CARD 28480 S0yd=losa
SoL3=8B4) EXTRACYOR, P,C. BOLRD 28480 S0uQ-6543
an 053568=60008 4 VEMORY ASSEMBLY 28480 05358~60008
sac| 0160=387¢ CAPECITOR=FXD ,01UF ¢=20% 100WVDC CER 28480 0150-3679
saC2 0150=3879 CLRACIYOR-FYD ,0(UF +=20% 100AVDC CER 28480 0160-387%
ARC3 0160-387¢9 CAPACITOR=FXD .0{UF «=200 104nVDC CER 25480 0160-3379
a8Ca 0166=3879 CAPACITDRAFXD ,01UF o=20x 10CRVOL CER 28480 0160=3879
4ACS 0150-3879 CAPACITOR=FXN ,01UF »=20X ((0avDC CER 28480 0160=3879
aA%Cs 0160-3879 CAPACITOR=FXD ,01UF »=20% 1004VDC CER 28480 0160-3879
A8C? 0180=0229 ] CAPACITOR=FXD 33UFs=f0T 10VOC TR 58289 1500336x901082
ABC8 016n0=3679 CLPACITOR=FXO ,0JUF «=20% 100aVDC CER 28u80 0160=3879
EV-14 016043879 CAPACITOR=FX0 .OLUF «=20X 100avDC CER 28480 0160=3879
ARLY 9100=17438 COTLr FXD3g NON-MOLDED RF CHOXEy ,75UM 02114 VK200=20/4B
ABUL 1818=0198 14 IC, MCS IKX) Rém 28480 1818=0198
agup 1818-0188 1Cy MCS IMX] RaM 28480 1818=0198
1343 1818=0168 1€, MC§ JKxI RAw 28480 1814=-0196
agJa 1814=03498 IC, MCS IKX] Réw 28480 1818-0198
Leus 1816-0198 1C, MCS IMXY] Rap 28480 1818=-0]198
A% 1818=0198 1€, YCS IXx[ fam 28480 1B1E8=D(88
28Uy 18418-0198 1C, V€S IKXI fam 28480 1818=0198
ARUA 1R18-01038 IC, YCS IKkX] RAM 28480 1818-0198
28U 1820-1202 IC=DIGTTAL SNYALS1ON fTL L9 YPL ¥ NIND 01295 SNTULS|ON
L8UY2 {RIR=D198 [C, MC8 TXXI RaM 28480 1818=0198
s5U13 1816~0198 JC, %CS IKXD R4X 28480 1818-0998
a3U14 {A1R-0196 1€, MCS IKX] Ram 28480 161820198
13U1S {P1A=0198 1€, MCS IKXT RaM 28480 1918=0193
saUls 1813=0198 1€, M8 IKX] RaAM 28480 1818-0198
aulL? 1A18=0198 1€, MC8 IKXI Rav 26380 1618-0198
A8 MISCELLAMEOULS
0340-042u TERMINAL=STUP JGL=PIN PREZIMTG 28480 0360a0122
50009043 PINgP,C, BOARD EXTRACTOR 28480 50006=900)
S0u0-b843 EXTRACTOR, P,C. ROARD 28480 50a0-58u3
a9 05358260008 BEMQRY ASSEMALY (OPTION 001) 28480 05358-560008
(SAME as 48)
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Table 6-1. Replaceable Parts (Continued)

Model 5358A
Replaceable Parts

Reference HP Part . Mfr
: . Q Description Mfr Part Number
Designation Number ty P Code
(3%} 05358=50005 VEMDRY ASSEMBLY (DPYIQN ODYY) 28480 053508=50008
(SPME 248 A8}
I3Y) 05Y¥58-50008 VEVORY BSSEMBLY (OPVION 001) 28480 05358=00008
(S4ME 28 24)

r12 05358-60009 ! DIBPLAY E6SSEVBLY 28480 05358=6000¢

a1zt 0180-0155 1 CAOACITO®=FXD 2.2Uf 32202 20VDC T4 56289 1500225%002042

a12081 1990-NURS ) LED=VISIBLE LUM=INT=8000CD 1Ful3pHaerax 2B8UBQ 19600485

512082 1990-0485 CED-VISTSLE ((M=1NTERQ0ULD [F=30M4=MaX 28480 1990-048S

212083 1990-0486 1 LED=VISIBLE LUY=]NT=21NM00 JFs20va-MaX 28480 1090-0a86

al2Hsa 1990=04A7 2 CED=VISIBLE LUM=INT=INCD IF320%iwmpX 28480 1990=0u487

412088 199001447 CED=VISIALE (UM=INT=1™{0 [Fe20vimmMaiY 2BuBO 1090=0u87

L12Ry 0757=0407 5 RESISTOR 200 1X 125N F TL=0+<1DO 24544 Ldel/B-T0=201-F

81282 eYS7-0407 RESTYINR 200 1Y .§25W F TC30+=)00 2uS4e Cld=1/78-T0~201=F

A12R]3 0757=0407 RESISIOR 200 11X .125¢ F YCade-100 24846 Cld=1/82T0=201=F

a12e4 6757=0a07 RESISYOR 200 L2 .125x € TC=04-100 24546 CU=)/B=T0=20) ~F

812R% 0T87-0007 CESIBYOF 20U (X ,425N F T[=0e=100 24846 Cu-1/B<T0-201~F

Ly 2uU1 18200471 1 IC-DIGITAL 3NYJAGAN TTL HEXx | 0129S SnIa06N

AYaW) Bl2n=n6t6 1 CLOLE 888Y 26A25G 16-CNRDCY 28480 5120-0618
05000=20017 5 SPACEP, LED SINGLE 28480 05000=20017

213 05358-60010 1 8NL 10 ASSEMBLY 28480 0535860010

ISR ¥ 1250=1163 S COrTECTOR=RF BNC FEM SBHL-nNLE-RR S0=0nu 28480 1250-1163

A13J2 1250-1163 COWNECTOQ=PF 70 FEM SKL-HOLE-RR S0-QHY 28480 1256~1163

513J3 1250-1363 CONNECYOR=BF VL FEV SGL-HOLE~QR S50=Arv 28480 1250-1183

nJz 1250=1163 CONNECYOR-RF S'UC FEM 8GL-A0LE=RR 50=0n% 28080 12501163

A 3J5 1250=-116% CONNELT(UR=RF ONZ FEM SGL-MDLE~RR SO0-OKY 28480 1250=1163

t13n) 8120=2251) 1 CLRLE 4§SY 284G 1a~CADLY 28UR0 81204225

MISCELLANEOUS PARTS
05358~60100 2 CONNECTOR AND C&BLF 4SSEMBLY(RE4R PaAXEL) 23480 653582560100
08Q0~-0N20 TURINGe™S ,}87=5H/,093RCVYD ,02=walL Q2164 FlY=223=3/10=8LK
08Q0-0706 TUBING=KS ,N93ad/ QUL-REVD ,02-WALL 06090 |NF=100=3/32-8Lk
1200-0063 2 CCUNECYOR~36GL CONT SKY RAD 28400 1200-0063
y250=082u \ CONNECTOQ-PF SMC FEV UNMTQ 24931 37P1006-14
1251=0179 1 INSEAT-SUERMIN D CONN 71788 DUu=53740-500)
12%1-2214 { COVNECTOR 17=PIN I D SERJES 71785 DCMay TWSP
R{20=194% CARLE-CLEX 560 GnM 1 <0GD 2b4nt 2Baf0. Bl20=)Ru4b
R150=0007 NIRE 22:%6 BR 300V PVC 7530 BOC 28040 5l150=0007
8150-0022 A1 22:v€ R 300V °VL 7x30 BOC 28480 8150-0022
5020=0176 2 TNSULATOS FDP SAaS=DN PINS 28480 Sn20-0176
9211-0353 ' CARTON-PACKAGING 24840 3211-0353
LABJNEY PawTS

H1 033/A=D64s 2 STZNODFF =HEX 6/32" 6DO00 LD
1261=2205 1 POLARIZING KEY=PL EDGE COMM 7178S UYu=11=5u=200

H2 1ub0=1186 1 ATREFORM 2,22+L6 FUw 2BuBD 1460-1186
2190=0034 H FASHMERSLX HLCL M0,-10 .1%u~IN=TO 28480 2190=06034
305M=0071 1 ALSHER=FL MTLC MD,«8 ,169-]K=]D 28480 3050-0071

MP4 05358=Cr0C) 1 OLNEL, FRONT 28480 05358=0000)

MF2 053%8~06Cr2 1 PANEL, RE»® 284680 05358=00002

MP3 05358600063 ' S1DE, LEFY 2BUBD 05358=00003

MPL 05358-6r008 1 SIDE, RIGNY 2B480 05358=00004

MPS 0535800009 1 COVER, TOP 28480 05358-60005

MPG 05356=202n00 ( DPENEL, SUB 28uB0 05358=20207

MP7 05358=20201 3 GUIDE, P.C, POsR( 2BU80 05358420201

Wi 0535856000 CARLE ASSF¥BLY, PEAR PANVEL 28440 05358=60100

mPg 0B62)=20051 A SWANDLE, O¥AWER (iYCH 28050 08621=20051

H2 08621-20052 1 SCRER, LATCH 28480 0B62)=200652

MP9 10590-00001 1 SPACER, COMWNECTYOR aL1GN 28480 10590=0000)

See introduction fo this section for ordering information



Model 5358A
Replaceable Parts

6-14

Table 6-2. Manufacturers Codes 1 ist

MER NO. MANUFACTURER NAME ADDRESS Z1P CODE
00000 NO M/F DESCRIPTION FOR THIS MFG NUMBER
01121 ALLEN-BRADLEY CO. MILWAUKEE WI 53212
01295 TEXAS INSTR INC SEMICOND CMPNT DIV. DALLAS TX 75231
02114 FERROXCUBE CORP. SAUGERTIES NY 12477
03508 GE CO SEMICONDUCTOR PROD DEPT. SYRACUSE NY 13201
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06090 RAYCHEM CORP. MENLO PARK CA 94025
06540 AMATOM ELEK HARDWARE DIV OF MITE NEW ROCHELLE NY 1802
07263 FAIRCHILD SEMICONDUCTOR DIV. MOUNTAIN VIEW CA 94040
09023 CORNELL-DUBILIER ELEK DIV FED PAC. SANFORD NC 27330
11237 CTS KEENE INC. PASO ROBLES CA 93446
2K497 CABLEWAVE SYSTEMS INC, NORTH HAVEN CT 06473
23880 STANFORD APPLIED ENGINEERING INC. SANTA CLARA CA 95050
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
24931 SPECIALTY CONNECTOR CO INC. INDIANAPOLIS IN 46227
27014 NATIONAL SEMICONDUCTOR CORP. SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ. PALO ALTO CA 94304
e0088 MOSTEK CORP. CARROLLTON TX 75006
50364 MONOLITHIC MEMORIES INC. SUNNYVALE CA 94086
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS MA 01247
71785 TRW ELEK COMPONENTS CINCH DIV. ELK GROVE VILLAGE IL 60007
72136 ELECTRO MOTIVE CORP SUB IEC, WILLIMANTIC CT 06226
90949 AMPHENOL SALES DIV OF BUNKER-RAMO HAZELWOOD MO 63042
92194 ALPHA WIRE CORP. ELIZABETH NJ 07207
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Figure 6-7. 5358A Cabinet Parts
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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 Piug-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.

7-1
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SECTION VIl
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, assemblies, and subassemblies is shown,

8-5. ASSEMBLY DESIGNATIONS

8-6. Table 8-7 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, A1, A2,
etc. As shown in Figure 8-7, 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, CR1 on the rectifier assembly is designated
A25AICR1,

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 four identification numbers; an
assembly part number, a series number, a revision letter, and a production code.

Table 8-1. Assembly Identification

Service

ASSEMBLY DESCRIPTION HP PART NO.
Al HP-IB Input 05358-60001
A2 Motherboard 05358-60002
A3 HP-1B Control 05358-60003
A4 Memory Control 05358-60004
A5 System Control 05358-60005
A6 Gate Control 05358-60006
A7 Converter 05358-60007
A8 Memory 0535860008

A9, A10, A1 Memory (Optional) 05358-60008
A12 Display 05358-60009
A13 BNC 1/0 05358-60010
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Service

SYMBOLS

FRONT PANEL

REAR PANEL

INTERIOR AND PC BOARDS

WIPER MOVES TOWARD "'CW'' WHEN
CONTROL 1S ROTATED CLOCKWISE

POWER LINE GROUND

CIRCUIT COMMON GROUND

FLOATING GROUND

CHASSIS GROUND

KNOB CONTROL

SCREWDRIVER ADJUST

MAIN SIGNAL PATRH

FEEOBACK PATH

TEST POINT

""AND'' GATE

"OR'* GATE

INVERTER

NAND GATE

NOR GATE

EXCLUSIVE NOR

vivoivvisld]

PRINTED CIRCUIT BOARD
REVISION LETTER

IDENTIFICATION

05340-60037

PRODUCTION CODE

| HPPARTNO.

MANUFACTURING

DIVISION CODE

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

1.

NOTES

REFERENCE DESIGNATIONS WITHIN THIS ASSEMBLY ARE
ABBREVIATED. ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 (o3} A15CH
A25A1Y CR1 A25A1GRY
NO PREFIX J3 J3

2. UNLESS OTHERWISE INDICATED.
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS:
INDUCTANGE IN HENRIES.
3. JACKS ARE THE STATIONARY CONNECTORS AND PLUGS
ARE THE MORE MOVEABLE OF TWO CONNECTORS:

Assembly Stk. No Assembly Series No.

Assembly
Number

Assembly

Name
A\

Aszs

fincludes A25A1

(used to document
changes)

—

embly)

//\ / \/_/%
A25 POWER SUPPLY ASSY(05(00-6007) SERIES 330

12 mounted on Rectifier

~Al RECTIFIER ASSY

J3 not mounted

8-2

Assembly A25 Assembly (05!00_'6_0_3!) | on Assembly A25
Numbers indicate Part of A23 |
Pins of J2 \| (P10 PIO |
T 1y XAl CRI X41) WHT-ORN-GY o/¥3 «e3v
> Pl (€ 70
| i 7 ov 1a l ASPI(6)
i L |
| l al .
5 | «6.3V supplied
3 35\' \ ,;7 Mgk from ?i‘llo Pin 6
Transformer /i/ o on
Terminal . Connector A35XA1 ! Assembly AD
Numbers Pin Numbers
figure 8-1. Schematic Diagram Notes
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Table 8-2. Signal Descriptions, Source, and Destinations

ABBREVIATIONS CONNECTOR & PINS DESCRIPTION
FROM TO
ACCUM ASP1(2) A3P2B(1) Signal from A5 System Control to
A4P1A(21) A4 Memory Control and A3 HP-1B
to indicate 5358A is in the accumu-
lating mode.

ACCUM DATA AS5P1(20) A2)3(8) AS System Control signal to front
panel ACCUMULATING DATA
indicator.

ACC CMD + GET A3P2B(5) A5P1(16) Initiate (l) Program Code OR’ed
via with Group Execute Trigger (GET)
A3P2A(16) & on A3 HP-IB and sent to A5 System

AAPTA(16) Control 10 initiate data transfer,

ACCUM HALT A3P2A(22) A5P1(22) Stop (H) Program Code from A3

HP-1B decoder to A5 System Controt.
ACCUM TRIG IN A2J1(10) A5PA(T) External Trigger via rear panel con-
nector to A5 System Control.
ADDR CLR — — A3 HP-IB Control signals to buffer
ADDR DN CLK address counter.
ADDR UP CLK
ADDR TRANS CLK — — A4 Memory Control clock to address
Multiplexers.
ADDR STOBE — — A4 Memory Control strobe to Ad-
_ dress Counter Reset selector.
ADDR R/W — — Ad Memory Control word select to
address multiplexers.

ADDR RD CLK - — A4 Memory Control clock to Read
Address counter.

ADDR WRT CLK — — A4 Memory Control clock to Write
Address counter.

ARMED A2P1(13) A6P1(18) Signal from 5345A indicating it’s
armed (ready to take a measurment).

DELAY ACCUM A5P1(9) A6P1(9) Inhibits error condition S2 from
being activated if data is not being
transferred.

A4P1)B A8,A9,A10,AT1 Address lines from A4 Memory
Al (1 Q) Control provide addressing to
A2 (2) (2) memaoary circuits on A8 Memory.
A3 (3) 3)
A4 (4) 4
A5 (3) ()
A6 (6) (6)
A7 ) )
AB (8) (8)
A9 (9) (9
A10 (10) (10)
A1l (1) 1)
B1 — - These bits are output on an internal
B2 — — bus that passes either the status
B3 — - Byte or the memory data from the
B4 - - A3 buffers. The internal bus pre-
B5 — vides an output to the HP-IB bus.
E — —
B_7 — —
B8 — —
c - — A3 HP-1B ASClII state machine format
C - - circuit output for “‘comma’’.

Service
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84

Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

CONNECTOR & PINS

ABBREVIATIONS DESCRIPTION
FROM TO
CLR HOLD — — A4 Memory Conitrol Assembly con-
CLR HOLD - — trol lines for Memory Clear cycle.
CR — — A3 HP-1B ASClI state machine format
CR — — circuit output for “‘carriage return”.
DAV A3P1A(9) A1)1(6) Handshake signal Data Valid be-
tween A3 HP-1B and HP-IB bus.
DEAD A6P1(5) A2)1(4) Low External Gate signal from A6
GCate Control to rear panel Sample
Time DEAD connector. Provided for
use with a second 5345A.
DEAD TIME START AB(3(7) A2)1(12) Provide control of dead time by an
DEAD TIME STOP A2]1(6) A6P1(4) external device via rear panel
connectors.

DATA CLK 1 ASP1(TT) A4PTA(11) A5 System Control data clock signal
to Ad Memory Controltolatch in the
first of two digits from the 5345A.

A4P1B AB,A9,A10,A11 Data Input bits 1o A8 (A9, A10, A11)
DI1 7 a Memory from A4 Memory Control
DI2 2 g_; data drive circuits.
DI3 (3) )
Dl4 @ (4)
DI5 (5 (5)
Dl6 (6) (&)
DI7 7) (7)
Di8 (8) (8)
A1)l A3P1A HP-1B data input/output bits be-
DIO1 (1 (10) tween A3 HP-IB circuits and HP-IB
DIO2 (2) ) bus.
DIO3 (3) (12)
DIO4 (4) (8)
DIO5 (13} {9)
DIO6 (14) (11)
DIO7 (15) (7)
DIO8 (16) (8)

DiR CLR — — A6 Gate Contro! count chain clear
signal to clear the Meas and Dead
generation circuit,

ABP1-AT1P1 A3P2B Data output bits from A8{or A9, A10,
DO1 (9) (9) A11) Memory to A3 HP-IB Buffer.
D02 (T0) T0)
DO3 (T1) i
DO4 (1) (12)
DOS (13} HE)
DO6 (14) (14)
DO7 (15) 5
DO8 (16) 16)
DRA A2P1(1) A4P1B(4) Data from 5345A to data circuit on
DRB A2P1(4) A4P1B(5) A4 Memory Control.
DRC A2P1(2) A4P1B(6)
DRD A2P1(3) A4P1B(9)

E/F CLK and — — A4 Memory Control clock from

DATA CLK 3 Memory Request Logic to Empiy/
Full Up/Down counts and Data In-
put Driver.

EMPTY A4P1B(T12) A3P2B(3) 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)

CONNECTOR & PINS

ABBREVIATIONS DESCRIPTION
FROM TO
E/F U/D — — A4 Memory Control signal from
Memory Request Logic to Empty/
Full Up/Down counters.
FREE RUN A1)2(7) ASP1(17), via Signal from rear panel FREE RUN
A2P1A(3), switch (marked X) that sets 5358A
A3P2A(17), in full-run mode.
A4P1A(17)
FULL A4P1B(20) A2]3(4),A§P‘I(‘T4), A4 Memory Control signal from
A3P2B(1) via Empty/Full circuit o A3 HP-IB,
A4P1A(14) and A5 System Control and front pane!
A3P2A (14 indicator.
EXT DT IN — — Signal on A6 Gate Control from
Dead Time Stop circuit to End Ext
Dead Time FF.
F1 ABP1(17) A4P1B(17) Lines from memory boards to
F2 A9P1(17) A4P1B(18) Memory Control decoders indicate
F3 AT0P1(17) A4P1B(19) the number of memory boards in-
F4 A11P1(17) A4P1B(20) stalled in the plug-in.
EDTSL IN - — Signal on A6 Gate Control to invert
the sense of the External Dead
Time In signal.
EDTSL OUT — — Signal on A6 Gate Control to invert
the sense of the External Dead
Time OQut signal.
HOLD BOTH — — When low to A6QB, causes MEAS
and DEAD to hold to ground level.
INH PROC ASP1(13) A2P1(15) A5 System Control signal to 5345A
that inhibits the processing cycle
when memory is full.
K A3P2A(T3) A6P1A(14) via | Gate Generator reset program code
A4P1A(13) (K) from A3 HP-IB decoder that
clears the A6 System Control.
LISTEN A3P2B(19) 13(12) A3 HP-IB Listen FF signal to front
panel LISTEN indicator.

LOAD/UNLOAD — — A3 HP-IB signals from Load FF in-
dicate when formatter is in loading
or unloading mode.

LF — - A3 BP-IB ASCll state machine format
LF circuit output for “linefeed”.
MEAS AB6P1(13) A2]3(2) Low External Cate signal for 5345A
from A6 Gate Control to rear panel
SAMPLE TIME MEAS connector.
MEAS TIME A2P1(42) ASP1(21) 5345A signal to indicate period of
time when mainframe is taking a
measurement.
MEM CLR A3P2B(7) A4P1A(7),A5P1(7), | Memory clear signal from A3 HP-IB
via A3P2A(7) to A4 Memory Control and A5 Sys-
tem Control,

MEM WRT CLK A3P2B(12) A4P1A(:|_) Clock signal from A3 HP-18 to A4
Memory Control Write Request
circuit.

CLK HOLD — - A6 Gate Control signal inhibits the
Master Clock to the counter chain.
MF DATA CLK AS5P1(9) A4P1A(D) Clock signal from AS System Control

to Memory Request Logic and Data
Latch circuiton Ad Memory Control.

Service

8-5
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

ABBREVIATIONS

CONNECTOR & PINS

DESCRIPTION

FROM TO

MIN DT — — A6 Gate Control signal from Dead
Time Selector to Meas and Dead
Generation circuit for minimum
Dead Time mode.

MOD DECADE OUT — — A6 Gate Control Modified Decade
output signal to MEAS and DEAD
circuits.

MS1 A4P1B(13) A8P1(13) MS1, 2, 3, and 4 are module select
signals that activate memory boards
MS2 A4P1B(14) A9P1(13) via A8, A9, A10, and A11, respectively.
A8P1(14), (A9, A10, A11 are optional.) Signals
A9P1(14) are sent from A4 Memory Control
to Memory boards.
MS3 A4P1B(15) A10P1{13) via
ABP1(15),
A9P1(15),
A10P1(15)
MS5 A4P1B(16) AT1P1(13) via
ABP1(16),
A9P1{16),
ATOP1(16),
AT11P1(16)

MeBCD — - Unloading mode for BCD.

MeBIN — - Unloading mode for binary.

NRC—8 ASP1(7) WS5)1(1) via A2 “Numerator Register (NR Counter)
goes o @ signal from A5 System
Control to 5345A.

NDAC A3PTA(10) ATP1(8) Handshake signals Not Data Ac-

NRFD A3PIA(T2) A1P1(7) cepted and Not Ready for Data
between A3 HP-1B and HP-IB bus.

OUTPUTTING DATA A3P2B(20) A2§3(6) A3 HP-IB signal from formatter
circuit to front panet OUTPUTTING
DATA indicator.

A3P2A A4P1A,A5P1,A6P1 | Programmed Data Bits from A3 HP-

PDBS (15) {15) IB to A4 Data circuit, to A5 System

PDB1 (16) (16) Control and to A6 Gate Control.

PDB2 () (17)

PDB3 (18) (18)

PDB4 A3P2A(T9) A4P1A(19) Programmed Data Bits from A3

PDBS A3P2A@) A4P1A(20) HP-IB to A4 Data circuit.

PDBé A3P2A(21) A4P1IA(2])

PDB7 A3P2A(22) A4PIA(22)

Pl CLK A2P1(16) AS5P1(30) Data Transfer clock from 5345A to
A5 System Control circuit that
generates Data CLK 1 and MF Data
CLK.

Pl CLK EN A2P1(21) ASP1(8) Plug-in clock enabie signal from
5345A to AS System Control.

PI DUMP A2P1(5) WS5J1(2) via A2 | Low signal from AS System Control
causes 5345A to transfer data to
the 5358A.

Pl INH ARM AS5P1(12) A2P1(40), Low signal from A5 System Control
ABP1(12) inhibits arming of 5345A and A6

Gate Control generation.
PRCD A3P2A(21) ABP1(13) Signal from A3 HP-1B decoder to A6

Gate Control that clocks the D-
register.

8-6
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

CONNECTOR & PINS

ABBREVIATIONS DESCRIPTION
FROM TO

PRCE A3P2A(9) A6P1(9) Signal from A3 HP-IB decoder to
A6 Gate Control that clocks the E-
register.

PRCF — — Signal on A3 HP-IB from decoder
that clocks the F-register.

PRCM A3P2A(18) A6P1(19) via Signal from A3 HP-IB decoder to

A4P1A(18), A6 Gate Control that clocks the M-
AS5P1(19) register.

PRCN A3P2A(19) AS5P1 (’I_3) Signal from A3 HP-tB decoder that
clocks numbers into A5 System
Control N-register.

PRCS A3P2A(11) A5P1(11) Signal from A3 HP-IB decoder that
clocks code numbers into A5 Sys-
tem Cantrol G-register.

PRCT - — Signal on A3 HP-IB from decoder
to clock the T-register.

PRRM A3P2A(20) A6P1(ﬁ) Low signal from A3 HP-IB decoder
to A6 Gate Control that clears the
M-register.

PRRN A3P2A(9) ASP1(12) Low signal from A3 HP-IB decoder
that resets A5 System Control N-
register to al) @'s.

PRRT — — Low signal on A3 HP-IB resets the
T-register to all 8's.

PROC BUSY A2P1(32) A5P1(18) Low signal from 5345A indicates
that a measurement has been com-
pleted and a processing cycle has
started.

PWR DOWN A4P1A(1) A3P2B(8) Signal to indicate a Power-Down
condition which could destroy data
in memory.

PWR UP A4P1A(S) A3P2B(6), Signal used for Powering Up logic
A5P1(14), circuits to a preset state.
A6P1(7) via
AIP2A(5)
RD ACCEPTED A4PA(T7) A3P18(11) via Signal from A4 Memory Control to
A3P2A(12) T-counter on A3 HP-1B. Clocks
count-down to keep track of data
sent to butfers.
RD REQUEST A3P1B(13) A4P1A(8) via Signal from A3 HP-IB 10 A4 Mem-
A3P2A(B) ory Control that requests a Read
Cycle.
RD STROBE A4P1A(12) A3P1B(11) via Signal from A4 Memory Control
A3P2A(12) that alfows data to be clocked into
HP-1B buffers.

RST A2P1(38) A5P1(22) 5345A reset signal to AS System
Controt.

SPMS - — A3 HP-IB Serial Poll Mode FF sig-

SPMS — — nals to Handshake and Status circuits.

STATUS CLK - — A4 Memory Control status clock
from Memory Request Logic to
Status FFs.

3 A6P1(5) A3P2B(4) Status signal {(Programmed Dead
via A3P2A(1) Time < True Dead Time) from A6

Gate Control to A3 HP-IB.

Service
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Table 8-2. Signal Descriptions, Source, and Destinations (Continued)

CONNECTOR & PINS

ABBREVIATIONS DESCRIPTION
FROM TO
S3 A5P1(15) A3P28(6) via Status signal {Sync Error Due to
A3P2A(15), via Memory Full) from AS System
A4PTA(15) Control to A3 HP-IB.

54 A4P1B(18) A3P2B(3) Memory Status signal code from
A4 Memory Control 1o A3 HP-IB.

S5 A4P1B(19) A3P28(2) Memory Status signal code from A4
Memory Control to A3 HP-IB.

S6 ASP1(19) A3P2B(2) Status signal (completed N mea-
surements) from A5 System Con-
trol to A3 HP-IB.

SRQ - - A3 HP-1B signal from SRQ (Service
Request) Generator 10 HP-IB bus.

TALK A3P2B(18) A12)3(14) via A3 HP-IB Talk FF signal to front
A2)3(14) panel TALK indicator.
TACS - — A3 HP-IB signal (TALKER ACTIVE
STATE) from TALK circuit to OUT-
PUTTING DATA circuits.
TA A3P2B(17) A5P1(4) via A3 HP-IB T-register outiput to HP-
A3P2A(4) 1B format T-counter and to A5 Sys-
TB A3P2B(15) A5P1(6) via tem Control T-counter to count
A3P2A(6) number of digits transferred over
_ from 5345A.
TC A3P2B(14) A5P1(6) via
A3P2A(6)
D A3P2B(16) ASP1(3) via A3 HP-IB T-register output to HP-
A5P2A(5), and IB format T-counter and to A5 Sys-
_ A4P1A(20) tem Control T-counter to count
TE A3P1B(19} AS5P1(10) via number of digits iransferred over
A4P1A(19) from 5345A.
TC=0 — — A3 HP-IB format “T-counter equal
to zero” signal.

WE A4P1B(17) AB—A11P1(T7) | Write Enable from A4 Memory
Control to A8 Memory circuits.

I — — A3 HP-IB ASCII formatter control

T signal to select one of two data buf-
fers for outputting onto HP-IB.

WRT DATA CLK — — A4 Memory Control clock signal
that clocks Data Latch circuit on
receipt of a WRT DATA request,

1/4V A1)2(6) ASP1(4) via Signal from rear panel switch
A3P1A(3) marked Y for 1-volt or 4-volt AC-
CUM TRIG INPUT signal.
1MHz CLK A4PTA(14) A3P2A(14) Clock signal from A4 Memory Con-
A6P1(16) trol to A3 HP-1B Handshake circuit
and A6 Gate Control reset circuit.
5 MHz CLK A4P1A(13) A3P2A(13) Clock signal from A4 Memory Con-
trol 10 A3 HP-IB Listen, Talk, and
SPM FFs.
10 MHz CLK A4PIA(6) AG6P1(6) Clock signal generated by A4
Memory Control to clock A6 Gate
Control count chain.
10 MHz A2)2(center) A4PIA(4) Signal from 5345A counter 1o A4
10 MHz RET A2)2(shield) A4P1A(7) Memory Control.

8-8
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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 number is also usually
changed. The production 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:

A OR O
IDENTIFIES:

Pin 1 of dip and flat-pack IC’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-
nectors, 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-IB bus lines are connected through
the A1 HP-IB connector board to A3 HP-1B assembly to provide an interface between other
HP-IB units 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 service request and status byte circuits are also contained on A3.

Service
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Figure 8-2. 5358A Block Diagram
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8-22. The programmed data bits PDBO—PDB?7 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 A5 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-I1B and AS System
Control signals. The address counter generates addressing for A8 Memory. The data drive cir-
cuit selects data from A3 HP-1B or from the 5345A denominator register (DRA, B, C, D).

8-25. The A4 clock generation circuit receives 10 MHz from the 5345A and sends a 1 MHz and
a 5 MHz clock to A3 and a 10 MHz clock to A6. The empty/full status of memory is provided
by A4 to the status circuits on A3 HP-IB.

8-26. AS System Control Assembly

8-27. The A5 System Control controls the processing of data from the 5345A by A4 Memory
Control. The PI DUMP signal from A5 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 A5 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 transferred 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 $3 and A4 to indicate the
5358A is accumulating data from the 5345A and to stop accepting data from the bus. Status
signals are sent from A5 to A3.

8-30. A6 Gate Control Assembly

8-31. A6 Gate Control circuit controls the time period of the measurement taken by the 5345A.
The measurement time and the ratio of measurement/dead 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
+5Vg for A4 and +5Vp for A3, A4 and A8. The +5V, -5.2V and -15V regular operating voltages
used by the 5358A circuits are received from the 5345A.

8-34. A8 Memory Assembly

8-35. A8 Memory contains 16 RAM’s divided into two groups of eight {1K) for a total memory
of 2K {each RAM has 1024 cells and stores one bit in each cell). Each of the data-in lines (DI1—
DI8) and each of the data-out lines (DO1—DO8) is connected to one of 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, A10, A11) may be installed for a total memory of 8K.

Service
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8-36. A12Display Assembly

8-37. A12 Display provides the front panel indicators that are activated by signals from A3
HP-IB (OUTPUTTING DATA, TALK, and LISTEN), from A5 System Control (ACCUMULATING
DATA} and from A4 Memory Control for indicating memory FULL.

8-38. DETAILED CIRCUIT THEORY
8-39. A1 HP-B Input

8-40. The A1 HP-IB Input is a connector board that connects the HP-18 bus to the A3 HP-IB
assembly. The address switch S1 is mounted 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-IB

8-44, The A3 HP-IB assembly acts as an interface between the HP-IB bus and the 5358A 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 for the 5358A are sent to the bus through
A3.

8-45. The A3 HP-IB 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-IB Input (connector board) to A3 HP-IB assembly.
The address switch ($1) is also connected to the input lines through comparator A3U1. When
the logic state of the bus DIO lines compares with that of address switch settings A2—AS, the
comparator activates either Talk FF U16A or Listen FF U16B (through U14A), depending upon
the state of DIO lines 6 and 7, The A1 portion of the address switch is not connected because
the bit on the DIO1 line 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 A5 System Control to set the trigger level to 1 (50Q load) or 4 (TTL load) volts.
The A7 portion of the Address Switch provides a FREE RUN position to place the 5358A in the
“talk always” mode.

8-48. 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, D, 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 A5 System Control. Clock signal PRCT goes to the T-register on the HP-1B
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 A5 System Control.

8-51. The programmed data bit lines PDBg THROUGH PDB7 provide 8 lines for memory data
through A4 Memory Control to the A8 (A9, A10, or A11 optional) memory assembly (used for
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diagnostic data). If a programming code is being sent, only the lower four-bit lines (PDB@-
PBD3) are used. These four lines go the T-register of A3, to the Data Drive circuit of A4, to the
G-register of A5 and to the M-register of A6.

8-52. The circuits associated with FFs U12A and B develop the Listen Handshake for the
HP-IB bus. Inputs to this circuit are the 1 MHz clock 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, SRQ Gener-
ation, Source Handshake, and Status Byte circuits.

8-54. Status Latch U33 receives status $2 (programmed dead time < actual dead time) from
A6 Gate Control, 53 (sync error due to memory full) and S6 (completed N measurements) from
A5 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 SPMS signal causes the Status Byte circuit to output the status to the bus. Status
is indicated by the state (1 or 8) of the B1—B8 bits in the status byte as follows:

B1 — Power Down

B2 — Programmed dead time < true dead time
B3 — Sync error due to Memory Full.

B4 — Memory 00 Empty

BS — Full 01 <1/2 Eull
10 >1/2 Full
11 Full
B6 — N measurements complete
B7 — Service Request
B8 — Not assigned.

3-57. For example, if BT (power down) is a “1”, a power failure is indicated. This means that
a power failure 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, FICURE 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 output the data
to the output data bus.

8-59. The Read circuit (shown on Sheet 3) sends Read Request to A4 Memory Control 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, Sheet 4) from where it is output to the buswhen requested.
A4 Memory Control sends the READ STROBE (a window of =40 ps) via US6B (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 A5 System Control T-counter to count the number of digits transferred over
from the 5345A.

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.

Service
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8-62. The F and T-register circuits are used to provide output formats in ASCl, Binary, MSD
(first) or Binary, LSD (first).

8-63. The Address Clear and clock circuits (Sheet 3) control the Data Qut Buffers {Sheet 4)
through address counter U44 which is an up/down counter. The counter indicates when the
address is 8, 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 (C), 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 foltowed by an ASCIl 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 8inary format,
both buffers are allowed to transfer data out to the data bus. The internal output bus (B1—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 control 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 1/0O sequencer to control the read and write processing circuits shown on
Sheet 2, i.e., the Address Counter and Driver, Data Drive, and Empty/Full 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-IB and A5 System Control.

8-69. The Data Drive circuit U15, U16, U17, U18, and U19 (Sheet 2) receives data from A3
HP-IB (1B1—IB8} and from the 5345A (LSD first) via A2 Motherboard A2P1 (DRA, 8, 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 multiplexers U21, U24, U27, and U30. The 13 lines from
each address counter are combined in the multiplexers and sent through Drivers U22 and U25
for the A1—A11 address lines and WRITE ENABLE (WE) to A8 Memory (A9, A10, and A11
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 F1, 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 reguired for less than 1/2 full and greater than
or equal 10 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 S4
and S5 from U36 indicate Empty, Full, >1/2 full or £1/2 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-IB 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
5345A via A2 Motherboard W5)1 and converts it through transisitors Q4, QS5, gate U1C and
counter U2 to 1, 5 and 10 MHz square wave clock signals. The 1 MHz clock is sent to A3 HP-1B
Listen, Talk, and SPM FFs. The 10 MHz clock is sent to A6 Gate Control M-counter.

8-73. The +5V input to A4 is monitored by the power-down circuit (Sheet 1). When the +5V
drops below approximately 4V, the power-down circuit will sense the drop and send PRW
DOWN 1o 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.

8-74, A5 System Control

8-75. The A5 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 A5 System Control. The AS board receives the Pl CLK EN and the PI CLK signals
at U9 from the 5345A and generates the DATA CLK 1 and Mainframe DATA CLK for the
Memory Control board.

8-76. A measurement is started by bus command | (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 500 load or 4V TTL load) input to the External Trigger circuit.

8-77. The Pl DUMP signal from the A5 board causes the 5345A to transfer data to the 5358A.
The “Numerator Register Counter goes to 0” (NRC—0) signal resets the 5345A 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
active 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 (G#) or for counted mode (G1). Stop codes are Halt (H), Memory
Clear (DCL, SCL, R) or mainframe reset. Program code G4 is internal trigger and G5 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 all @'s. Then,
with the first number, the PRCN pulse occurs to clock in the number. The LSD counter is U15.
When the N down-count gets to 4, the N Measurements Complete (N END) signal is sent out and
does an internal Halt.

8-80. The T-Counter (U8 and U5) receives inputs from A3 HP-IB T-Register U43 and has an
output range of 1—16. U8 outputs the LSD and U5 outputs g or 1 to control the number of digits
transferred from the 5345A to the 5358A. 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 Pl HOLD or Pl HOLD from program code G2 or G3, re-
spectively. The PI HOLD and PROC BUSY signal (when not accumulating data) activate Pl
INH ARM which is sent via A2 Motherboard to the 5345A to inhibit arming. This signal also
goes to the A6 Gate Control Board 1o hold the MEAS (gate) signal to synchronize the A6 cir-
cuits with the 5345A. 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 (8}, Pl HOLD (2),
External Trigger (4), and Falling Edge (6).

Service
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5358A

8-82. The INH PROC signal is sent to the 5345A from gate ASUT1A 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-I1B
1o stop accepting data from the bus. The status signals 53 (sync error due to memory full) and
Sé (completed N measurements) are sent to A3 HP-1B 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 5345A indicates it is ready to take a measurement by sending the Armed signal via
A2 Motherboard to gate A6UBB 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 10 the
5345A 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 Meas/Dead 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 us to 999E7 (999 x 107) u 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:

MIEG =14

MBATEG = 1 us

8-87. These codes are sent on lines PDB#—PDB3 to Mantissa Register U20, U23, and 1o 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 PROGRAM CODE
Mainimum DK
1:1 D2K
2:1 D1K
External D3K

(External source such as HP
S9309A Timing Generator)

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-5 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 CLK HOLD signal to
U18 from U9A (Sheet 2) stops the count.

8-92. When Meas/Dead 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-IB decoders
to reset the circuit to determine when a measurement starts. This reset causes a programmed
number, such as D2M1E@K 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 52 status signal is sent via the A3 HP-18 to the bus.
(Sheet 2.)

8-95. An active HOLD BOTH signal from U12B to transistor Q6 causes the MEAS and DEAD
OUTPUT signals to rise to ground level.

8-96. The DELAY ACCUM signal from AS System Control inhibits the S2 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 Q5 must be turned on by the control
circuit, in such a manner that it is turned on and then turned off sharply, so that Q5 is operated
either saturated or all the way off. When +15 volts is applied through transistor Q5, current
flows through inductor L4 to charge capacitor C6, when there is a load on the output. The
current flow will increase gradually until the control circuit (described Jater) turns off tran-
sistor QS, at which time the current will decrease graduaily due to the effect of the inductance
of L4 and the current supplied by diode CRB8. 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 5345A mainframe current limiting circuit will go into effect.

8-100. The test points at the top of the board are provided as a convenience when checking
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 Q5. The base of transistor Q6 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, Q5 is turned on
and when its above, Q5 is turned off. The 5-volt reference voltage is from the 5345A man-
frame. The voltage comparison is made by operational amplifier U3 which controls transistors
Q7 and Q6 to turn Q5 on and off. When the +5V A output voltage increases to approximately
+5.07V, the control circuit acts to turn off transistor Q5 and when the output voltage decreases

Service
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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 CR13 are used as clamping diodes to provide a +12V and a -12V
operating voltage to U3. Resistor R20 in the emitter circuit to transistor Q7 is a current limiting
resistor to limit power dissipation in Q7. Capacitor C7 is used to minimize ringing in the circuir.
Resistors R17 and R18 provide leakage current for transistors Q3 and Q6 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 Q5.

8-102. Inductor L3 and capacitor C5 act to keep large voltage spikes from getting back to the
5345A mainframe via the +15V supply.

8-103. Capacitor 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 +5V 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 DS2.

8-105. +5B OUTPUT CIRCUIT. The +58 circuit differs only in some of the component values.
Resistor R8’s value differs primarily to minimize the current in transistor Q3. Resistor R16,
capacitor C2 differ in the control circuit. Operational amplifiers U1 and U3 are connected to
different operating voltages. U3 uses + and -15 volts so if +15V goes down, so does U3. In the
case of U1, it is connected to -15V and a +20V, so if the +20V goes down so will U1. So both
U1 and U3 will not go down if +15V does. The value of R1 differs from that of R28 for 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 excessive current drain. (SVA)
5VB has similar circuit.

8-107. A8 Memory

8-108. The A8 Memory board contains 16 RAM’s, U1 through U16, as shown in Figure 8-172.
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, 10, 13,
15, and 17 are referred to as the lower K. Each group of RAM’s contains 1K 8-bit bytes of
memory. Each RAM contains 1024 cells and stores one-bit in each cell. The address lines, con-
trol lines, and data inputs come from the A4 Memory Control. Address lines A1 through A10
are connected in parallel to each RAM’s Ag through A9 line, respectively. Each of the data
input lines, DI1 through D18 is connected to one of the upper K and one of the low K RAM'’s.
Each of the data out lines DO1 through DOB8 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 U11A,B, and C, For the first 1024
addresses, line A11 will be a logic 8 and after the first 1024 address, A11 will be a logic 1, 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 DI1—DI8 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 Jocation. To read, WE is held HIGH
and the group selected. Data is read out into the DOT—DO8 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, 3, and F4 lines serve the same purpose (if additional



Model 5358A
Service

memory board options are installed) for memory boards A9, A10, and A11 installed in the
XA9, XA10, and XA11 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 addition, the Module
Select line is labeled M52, MS53, and MS4 for boards installed in slots XA9, XA10, and XA11,

respectively.

Example Conversion Chart

DECIMAL HEXADECIMAL OCTAL BINARY
00 00 000 00000000
01 0 001 00000001
02 02 002 00000010
03 03 003 00000011
04 04 004 00000100
05 05 005 00000107
06 06 006 00000110
07 07 007 00000111
08 08 010 00001000
09 09 o1 00001001
10 0A 02 00001010
11 0B 013 00001017
12 e 04 00001100
13 D 015 00001101 |
14 O 016 00001110
15 OF 017 00001111
16 10 020 00010000
17 1 o7 00010007
18 12 022 00010010
19 13 023 00010011
20 14 024 00010100
21 15 025 00010107
2 16 026 00010110
23 17 027 00010111
2% 18 030 00011000
% 19 031 00011001
2 1A 032 00011010
27 18 033 00011011
28 e 034 00011100
29 ) 03s 00011101
30 1€ 036 00011110
31 1F 037 00011111

8-19
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8-110. A12 Display Board

8-111. A12 Display board contains LED’s and associated circuits for indicating the operating
state of the 5358A at the front panel. The LISTEN, TALK, and OUTPUTTING DATA LED’s are
illuminated by signals from the A3 HP-IB to indicate when the 5358A 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 5358A has control over the 5345A.

8-113. The MEMORY FULL LED is illuminated by a signal from A4 Memory Control to indi-
cate that Memory is full.

8-114. A13 BNC 1/0O 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 1’s test of the HP-IB 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-IB Basic Functions
2 Memory-Clear
3 Data Bits
4 Low Memory Address
5 High Memory Address
6 Memory Status
7 Memory Data
8 Formatter — LIFO
9 Formatter — ASCII
10 Gate Generator — Mantissa
1 Gate Generator — Exponent
12 ACCUM — HALT
13 Mainframe Data Transfer-Bits
14 Mainframe Data Transfer — T Digits
15 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 printer
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 Printout

5358A DIAGNCSTIC 05358-16001 rev A

MEM SIZE

TESTING
TESTING
TESTING
TESTINGC
TESTINC
TEST1NG
TESTINC
TESTINC
TESTING
TESYLING
TESTING
TESTING
TESTING
TESTING
TESTING
TESTING
TESTING

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

4096

SECTION
SECT 10N
SECTION
SECT'10N
SECTION
SECTION
SECILICN
SECT LON
SECTICR
SECYION
SECTION
SECTION
SECTICN
SECTION
SECT IOCI
SECTION
SECTION

TEST COMPLETE

o
N OWDUIo U W

—
[ IV S %)

|l ad
~J G

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 failure message
which means that data received from the 5358A is not exactly the same as the data the 9825A

expected to receive. The following is a sample listing of several data failure messages:

TES Y I

LT Io
Fatblou 10 70 1.
EALLED 1IR3 § 0 1.
FALLED TEST ¢ L.

The general format of this type of error message follows:

“FAILED TEST # n.m.p.”

“ER =

“AR =

9)!

;OO

indicates the error occurred in test section n at test m and at

subtest p where n, m, and p are integers.

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.

indicates what the Actual Result is. To pass the test (and sub-

tests) AR = ER (r is an integer).

8-21
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5358A

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 5358A when the
9825A is the listener and the 5358A is the talker. If the 9825A does not receive any data from
the 5358A within 1 second, the 9825A will print an [/O error. This statement is needed so the
program will continue running; otherwise, the program would stop and reguire operator assist-
ance. The following is a sample listing of some /0 errors:

TESTidG IW SECTIOnN 2

I1/0 ERk TEST4 2.1 ER= 10 AR= 0
I/0 ERK TEST# 2.2 Ck= 0 AR= 0
1/0 ERkK TEST# 2.3 ER= C AF= 0
I/0 ERR TESTH# 2.4 ER= 0 ARs= 0

The items printed on each line have the same meaning as for the data failure messages. Note
that an 1/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 1/0 select code and the HP-IB address. The select code is a
decimal integer number from 2 through 15 {(which is determined by the position of the select
code switch located on the top side of the interface card connecting the calculator to the printer).
The HP-IB 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-
ceptable, 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 |/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 5358A DEV ID # <current value>. This displays the 5358A device ID #, which
is determined by the selection of the HP-IB address switches A1 through A5 at the rear panel.
A default value (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 Il of this manual. Select the Listen
Data address. Next, enter the [/O interface select code, joined with the two-digit decimal HP-
IB address number, as follows:

Enter:
ccdd CONTINUE for 5358A (Default value is 712).

8-129. ENTER 5345A DEV ID # <current value> display. To default this entry, press CONTINUE
as in preceding paragraph. If default is not used, determine the HP-IB address by referring
to the address table found in Section Il 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 1/0 interface select code to be joined with the two-digit decimal HP-IB 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 section (e.g., TESTING IN SECTION 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
unti} 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 speciaf 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 170 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, next section is 1, 2, 3, etc.). Press special
function key f,, for LOOP ALL TEST. This mode may be deactivated by pressing SHIFT key
and special function key f,,, 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, 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 f,, simultaneously, any-
time. Starting the program from the RUN key will automatically deactivate this mode.

8-137. f,, EJECT PAGE. (Applies to 9871A printers only.) To eject the paper to a new page,
press special function key f,, for EJECT PAGE. The tear point can be positioned at the top of
the printer carriage, then RESET key pressed.

Service
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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 f; for RUN ALL TEST. Note that an
error will accur if the program has not been started from the beginning previously.

¢. Continue Program action is required only when the STOP key or special function key
fy 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. f, DISPLAY TEST #. Program may be activated to indicate the specific test number.
Press special function key f, for DISP TEST #. 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. f, PRINT ALL. Program may be activated to print the results of each test. Press special
function key f, for 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 DISPLAY TEST # 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, simultaneously. Starting pro-
gram from RUN will also deactivate this mode.

8-141. f, 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
within that test section, printing 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 test
section specified, unless the LOOP ALL TEST is activated. Press special function key f, for
RUN/LOOP PART. The display will respond:

ENTER <SEC #> .<TEST #> | <SEC #>

<SEC #> 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 # within a section. tt 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.,
15 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 f,, 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. fy, 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 f,, CLEAR ALL. Press SHIFT key and f,,, simultaneously, as a master clear
for all of the function keys whose shifted mode contains a clear function (i.e., keys f,, f,, f;, £,
and f,).
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8-144. SHIFT f, 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 f, 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-IB 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 @ (all three handshake lines are in-
active) indicates the HP-IB is in an idle state as should be after transmission of an UNLISTEN
or a SERIAL POLL ENABLE command. A result of octal 4 (binary 180) 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 AR et NDAC | NRFD | DAY | yorac | PRITOVT
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 1/0 flag should indicate a READY condition.
The talk test (1.8) requires the 5358A to be in the serial poll mode as programmed in test 1.6.

8-149. Troubleshooting Test Section 1

8-150. Because test section one is checking the 5358A’s HP-1B basic functions, only those
instruments shown in Figure 4-7 should be connected to the HP-IB 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 5358A. The lower listen address (program
address) is used to send program codes to the 5358A.

Service
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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 1/0 flag in the 9825A HP-IB interface card is examined for the con-
dition of the 5358A.

8-153. The RUN/LOOP part key f, is effective in this section. Looping on a particular test is
helpful in creating a static condition for troubleshooting. 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 1, 2, 3, 4, and 5, look at the handshake circuitry and listen flip-flop
A2U12 and A2U16B. For errors in tests 6, 7, 8, and 9, examine the talk flip-flop A3UT6A.

8-156. Test Section 2 (Memory Clear)

8-157. This section tests the ability 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-IB contral 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 byte.

8-158. The 9825A sends a HALT (H), an output format code, and a RESET (R) {clear memory)
command to the 5358A. 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 clears 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 @, is sent 10 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, following 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. Test Section 2 Tests

LED 2

18
13
17

kl

g sy
(RO A LR S R RO

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-IB) board
primarily by A3U25 and A3U29.
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8-162. RUN/LOOP PART f, 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 will activate the memory clear circuitry 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 STB4 and STB5 can be seen. With this information, the troubleshooting
procedure is to follow STB4 and/or STB5 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, SDC, or DCL 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 8
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 @ 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 section 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 @’s. 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

e
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8-172. Troubleshooting Test Section 3

8-173. The datalines are being checked from the A3 board through the Adboard to the A8 board
and from the A8 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 8.

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)

8-178. 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.
In this way separate operation of the write and read address counters and memory cells can
be verified. Completion of this test verifies the eight-feast-significant {low 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 nonreversed 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 @ 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 the 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, A11) 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 S358A one byte at a time.
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8-184. RUN/LOOP PART f, is effective for Tests 1 to 256. The error printout shows the test
number in decimal and the address, expected result (ER) and actual result (AR) in octal. By
changing the ER and AR to binary form, the faulty address line(s) can be isolated.

8-185. RUN/LOOP PART f, on Tests 257 to 512 is not effective. During test 257, after a memory
clear, one bock (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 probiem 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 A11, MS1 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 f, is not effective because all addressing must start with a reset. Stop
on failure fy 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 (A8, A9, A10, or A11) is being addressed.
If there is only 2K of memory (one memory board installed) the defect possibly exists in the
address lines A9 through A11 or the data cells in the upper K {top row of 8 IC’s) on the A8
Memory board. If there is more than one memory board installed, there may be a problem in
the MS1 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 EOl (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-IB 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 <1/2 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. Ffinally, one byte is read from memory, and Status is checked for >1/2 full, This proc-
ess continues through <1/2 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-IB board. The affected status bits are STB4 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), £1/2 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 {4;) 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 STB4 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 atl 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 Tests

B8 B7 B6 85 B4 B3 B2 B1 Octal
Bit Pattern 1 1 0 1 0 1 0 1 0 252
Bit Pattern 2 0 1 0 1 0 1 0 1 125
Bit Pattern 3 1 1 1 1 1 1 1 1 377
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 5358A are listed in Table 8-8.
These bit patterns are written 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 f,, 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 A8, A9, A10, or A11 memory board or boards.

8-209. [f 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 resuits (both in binary form), the bit in which an error exists (bit @ through bit 7) can
be detected. This will show which 2 of the 16 1C’s on the A8 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 8 IC’s (on the A8 memory board) is being addressed.

8-211. Test Section 8 (Formatter — LIFO)

8-212. This section partially checks the capability of the 5358A (HP-1B 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 ASCIl. 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 (F8 to F2).
Also checked are the T-register (A3U43) and the T-counter (A3U53). Previous to this section T
had a value of 1. This implies that the operation of U58 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 5358A is programmed for FB format (LIFO: last in, first
out).

8-216. In the error message, the (1 to 15) represents the T-counter value. “T" digits are
sent into the buffer and then out through the ASCII bus LIFO. 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 f,) is effective. By looping on a particular test,
correct 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 (A3U53(15, 1, 10, 9))
and A3U58(15). Also verify the TC=O (TP-5) is toggling. This signal is needed to tell the END
OF READ FF JA3U65) that “T” digits have been transferred.
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Table 8-9. Section 8 Test Examples
Test “1”
No. | Register EXPECTED VALUE (ER)
Exar;\ple 8.3 3 3 2 1 6 5 4 9 8 7
E"a;‘p'e 8.4 4 4 3 2 1 8 7 6 5 12 M 10 9

8-218. Test Section 9 (Formatter ASCIl)

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
value (test 9.4, T=4). In each test the 5358A will send data out to the HP-IB bus. The data will
be “T” 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 circuitry on the upper half of page 4 of the A3 board
schematic. ASCIl 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 ASCIl 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 8-70 (generated by pressing
key f, print all}. ASCII format is LIFO (last in first out).

Table 8-10. Printout Explanation

Section | Test | Subtest | ER | AR (::‘;:‘:)::)
9 1 6 63 63 3
9 1 7 54 54 )
9 1 8 62 62 2
3 1 9 15 15 CR
9 1 10 12 12 LF
9 1 1 65 65 5

8-225. The sequence starts with the T-counter being set to “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-counter at zero, the signal will then set the T-counter back to the “T" value.

8-226. Outputting data starts when unload {from A3U65(5)} is present at A3U46 and U438
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 clocks.
With the T-counter being decremented once every data accept, the T-counter will go to zero but
the address counter (U44) will only be half-empty. At this point the state machine (U66) will
supply acommato the bus. When the comma is accepted, the data acceptwill 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 CR (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, U22, 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
5358A).

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 exampie of the printout obtainable
by pressing special function key f, print all is shown in Table 8-11.

Table 8-71. Section 10 Printout (partial)

Test ER AR
10.8 80 80
10.9 100 100
10.10 200 200
10.11 400 400
10.12 800 800
10.13 1M 11
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 useconds. 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-IB to the 9825A. This reading is compared to the expected result.
If there is a mismatch, then an error condition exists.

8-234. Loop On Test f, is used, depending on the test number, verify that the M counters
{ABU19, 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(13) 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(5) 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 ABU14 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 8, 1, 2,...7. This is
equivalent to measurement times of 1, 10, 100,...107 us. 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 10 10
1.3 100 100
11.4 1000 1000
1.5 10000 10000
11.6 100000 100000
11.7 1000000 1000000
11.8 10000000 10000000

8-34

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 f,), the
Exponent Register (AbU15) can be checked by verifying that the correct value of the exponent is
present at the outputs {(pins 2, 7, 10, 15). If the correctvalue is not present, and the clock is present
(A6U15(9)), check U15.

8-242. If the correct 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 respectively. 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 5358A to start an accumulation of data from the 5345A and to halt the
accumulation.

8-245. This section 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 STB4 and STB5 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 (1) and trigger (Group Execute Trigger) are working.
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Table 8-13. Section 12 Tests

SEC 12 Test Expected Result Actual Result COT:‘;;;::“'
121 ER= @ AR = 9 Reset Halt
12.2 ER =39 AR =38 Reset Initiate
12.3 ER= @ AR= @ Reset Halt
12.4 ER =38 AR =39 Trigger
12.5 ER= ¢ AR = 9 Clear
12.6 ER =39 AR =39 Trigger
12.7 ER= ¢ AR = ¢ Device Ciear
12.8 ER= & AR= @ Counted
12.9 ER =19 AR =10 Reset tnitiate 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 8-73, an accumulate code is sent to the 5358A in tests 12.2, 4,
and 6. LOOP ON TEST (Special Function Key f, ) is effective: follow the signal from where
it is decoded on the A3 HP-IB board (U27(6)), to where it terminates on the A5 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 “H” which halts
data accumulation. 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, DRB, 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. Test Section 13 Printoul

TEST GATE ER AR Date Line Tested
13.1 1.11E00 11100 11100 DRA
13.2 2.22E00 22200 22200 DRB
13.3 4.44£00 44400 44400 DRC
13.4 8.88£00 88800 88800 DRD
13.5 1.11E02 1110000 1110000 DRA
13.6 2.22E02 2220000 2220000 DRB
13.7 4.44E02 4440000 4440000 DORC
13.8 8.88E02 8880000 8880000 DRD
13.9 1.11E04 111000000 111000000 DRA
13.10 2.22E04 222000000 222000000 DRB
13.11 4.44E04 444000000 444000000 DRC
13.12 8.88E04 888000000 8688000000 DRD

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, ) is effective: for example, in test 13.3 line DRC should
be active (toggling) and the remaining lines should be inactive. DATA CLK 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 {A5U8, U5) 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 8-75. 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 109 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
transferred increases.

Table 8-15. Section 74 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 2 measurement was made which gave 6 significant digits, 14 us,
and four bytes of memory can be saved by transferring only the 6 digits instead of all 13 avail-
able (7 leading @'s).

8-262. By looping on a particular test (test number is the T-number) check that the T-number
is present at the inputs of A5U5 and U8, If present, check the borrow’s of each of the counters
{pin 13), especially U5. U5’s borrow signal goes through U7A and U7B and becomes the Pl
DUMP signal. This is the signal sent to the 5345A to start transferring data.

8-263. Test Section 15 (N-COUNTER DIGITS)

8-264. This section tests the N-counters A5U15, U18, U21, and U23 on the A5 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 5358A 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= 2 150
15.3 ER= 4 AR = 4 150
15.4 ER= 8 AR= 8 150
15.5 ER= 10 AR = 10 158
15.6 ER= 20 AR= 28 158
15.7 ER= 40 AR = 48 158
15.8 ER= 88 AR = 88 150
15.9 ER = 106 AR = 108 158
15.10 ER= 206 AR = 208 150
15.11 ER = 498 AR = 498 150
15.12 ER = 808 AR = 800 150
15.13 ER = 1600 AR = 1680 150 _
15.14 ER = 2008 AR = 2694 160 This value depends on
15.15 ER = 4900 AR = 4080 164 |_—"amount of avaitable memory
15.16 ER = 809 AR = 8009 164
15.17 ER = 1111 AR = 1111 169
15.18 ER = 2222 AR = 2222 164
15.19 ER = 3333 AR = 3333 164
15.20 ER = 4444 AR = 4444 164
15.21 ER = 5555 AR = 5555 164
15.22 ER = 6666 AR = 6666 164
15.23 ER = 7777 AR = 7777 164
15.24 £R = 8888 AR = 8888 164
15.25 £R = 9999 AR = 9999 164
15.26 ER= 1 AR= 1 156 _|
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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 | 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

B-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 ASU15, U18, U21, and U23 pins 15, 1, 10, and 9.
If the correct number is not present at these inputs and the clocks for A5U16, U19, and U22
are present, suspect ASU16, 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-6, 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 STATUS BYTE.

8-273. The first test has three subtests. In the first subtest, the 9825A sends a reset (R) to the
5358A. The 5358A’s status is read and all status bits should be inactive. In the second subtest,
with the 5358A in the ACCUMULATE mode, the 9825A sends an initiate command (I). After
1-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 (1) followed by a Halt (H). This causes a sync error because the 5358A is
halted before it can complete i'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 “I”’ (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 STB4 and STB5 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 subtest checks. The 5358A status is read once
more and all status bits should be inactive.

Table 8-17. Section 16 Tests

SED 18

8 AR= i
@ A= 5
SHE O HRE= =

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 Jatch 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-IB 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 fy ) or by STOPPING ON FAILURE (key f, ) 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 8-77 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 f, or LOOP
ON FAILURE f, 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 (D@K)
mode. Section 17 checks the other three dead time modes which are ratio 1:1 (D1K), ratio 2:1

(D2K), and external (D3K). The 5345A is programmed for FREQ A, MIN GATE TIME, CHECK
and must function properly.

Service
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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 D@K through test 4 for D3K). The 5358A is programmed
to make 10 measurements (N10) with the measurement time of 10 milliseconds (M1E4K) and
a transfer of 1-digit (T1).

8-283. The first test programs the 5358A for the minimum dead time mode (D8K). An “I” is
sent to the 5358A 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 “N” 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{D1K) mode. An “I” 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 “1” 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. Section 17 Tests

17.1 ER= 10156 AR= 10159
17.2 ER= 10150 AR= 10150
17.3 ER= 10150 AR= 10150
17.4 CR= 10010 AR= 10010

8-286. The fourth test in this section program the 5358A for the External dead time (D3K)
mode. An “1” is sent and 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 after 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, or STOP ON FAILURE f, 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, foop on failure and check for the presence of a clock on pin line
of A6U17(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-IB Control Assembly

Figure 8-8 A4 Memory Control Assembly

Figure 8-9 A5 System Contro} 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 A13 BNC |/0O Assembly
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Figure 8-3. Front Panel Reference Designators
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Figure 8-4. Rear Panel Reference Designators
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figure 8-5. Assembly Locations
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figure 8-6. A2 Motherboard Reference Designations
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Figure 8-12
A8 (OR OPTIONAL A9, A10, A11) MEMORY ASSEMEBLY
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figure 8-13
A12 DISPLAY ASSEMBLY AND
A13 BNC I/O ASSEMBLY
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Tt 55-2T33

HONG X

%%mlﬂ A to (Haag Kgt Ltg
l:mnmch: I:mm

3901 Fioor

&ﬂﬂauahl Roas. Cealnl

long

Tl Rezss2a1-

Tebex: 74766 SCHME HY
Cabile' SCHMIDTCD Rong xung

INDIA

Bige Star Lid
Wasturi Buildingt
Jemshedii Tata Rg

Telex: 001-2155
Catile BLUEFROST
Bige S1ar L1

Sanas
41472 Vir Sqwarear Macg

hadev:
Bembav 400 025

el 43 7B 37
Y:lel: 0112043
Cable. FAOSTHLUE

Blug Star Lta
Band Bo:

Tetax, 011-3751
Cable: BLUESTAR
Blye Star Lid
14/40 Ciwil Lines
ur 208 001
Tel & B8 52
Telex' 292

Cadle- BLUESTAR
Bive Star Lty

7 Rare Street
PO Box 506
Calcutta 700 001

Cable. HLLPE,SH\R
Et! Star Lig,
n A St Floar

Tel- 634770 & B35166
Tefex: 031-2453

Secundirabad 505 003
Tek 70126 10127

Cabie. BLUEFRGSY

Telex: 015459

Bie Star LY

2734 ¥adambakiam High Roay
Madras 600034

Teh B2056

Tefex 041.379

Cablz BLUESTAR

e Str Ltg

Nataras Mansions.

2nid Floor Bistuper
Jﬂnsﬂed»ur B3t o1

7383
Canle BLUESTAR
20

JHDONSSDA
BERCA Inﬁnnara PT
PG Bax 4985
JLN-AWU! Muss 52

Jakarta '

Tel, &0360, 43886.40255 356016
JET 42895

Cabie BEATACON

BERCA Indonesia P 1

63 JU Raya Gubeng

Surabaya

Ty 22309

ISRAEL

Electromcs & Lagmeenng O
af Moterold fsges Lig

17, Xremenggsii Steet

PO 25018

Tek-Aviv

Tei: 38573

Tetzx 33569

We BASTEL Ta-Awiv

xa—Heuﬂ!! Fackard Ld
Dhg Building

53-1 Yoyogi 1-Chome
Smiduya-ku Yekvu 151

Tel 0‘3—3?0 128'

Telex. 232-2024YH

Cable \'HPMAHI’.E! TOK 23-722
Yakogrwi- Hewlet-Packary Ltg
Choo Bidg. . 4th Floor

4-20. Nshinakipma S-chome

PACKARD

Mito, ibarzg 310
el 0292-25-7470

Yokagawa-Hewlerl-Paciard Lt

Inoue Buddng
1348-3 Asahi-tho, 1-thome
I Kanagawa 743

Ytl a 5? ?C-NS?
Yokggawea-Hawigtt-Pagkand Lid
Rumagayz kzah:

Machijuns Bubdng

4h Flaor

3~4 syl

m_ o:glga Saiterog 369

KENYA

Technical Engingsnng
Services(f A Hid .

P.0 Box 183N

Najrobi

Tel: S57728556767

Cable: FROTON

Medicai Ony

International AeradotE A yled .

70 Bas 19012

Nairghs farpon

Nairobl

Tel: 335055'56

Telgx 2220172304

Cabie INTAERID Nairos

KOREA

Samsung Becironics £z (1d
20tn A
C.P.0. Box

Taepyung-Ro. Thung-Ku
Ssoul

L |
|el (23] gany
ex. 22575
mble LLE’S‘IAR Seout

1ekn|k 'Jmu S4n Bhd
2 Lorong 13EA
gu:uon 13

‘elxling Jxya, Salangor
1ol 5493254515 i
Tolex. M& 37605

;mul (m:mee:ma

ng 8idg 75D 2-KZ
75

Well

Cable. HEWPACK Welknglon
Hewien-Packard (N2 | L1d
Paiufanga Professional Centre
F5T Pakurang: Highway

Box S1292

Pakuranga

To 560

LCabie HEWPACK Aucklang
Anglytical/Medrcal Orty

Megical Supplies NI L0
Soentific Divison

75 Cerunn Gore Rd . Nawmarset
PO Box

Aucklian

Tal ?5—?89

Cadle DENTAL Auckzng
Anatytical/Medcal Only
Medical Suppliss N7 L1o
PO Box 1934

147-161 Tory 5t

Welli

ton
150:799
Cable: DENTAL. Wetiington

AoatytcaliMedical Doty
Heﬂics! Suppies N.1. Lo
0 Box 3%

239 Stanmore Aoag
Christchurch

Tet B32:-019

Cavte DENTAL, Curisichurch
Acahytical!Medicat Only
Medizal Supplhet ¥ 7, a
323 Greal King Stregq

PO Box 233

Dunedin

Tet B3-§1T

Canfe- DENTAL, Dunedin

MNIGERIA

The Elseiranics
Instrumentations Ld.

NEETTD Oyo Rean

Oruseun Hoyse

P MB. 5402

ibadan

Te 51577

Tea=x: 31231 TEIL Nigeey

Cable THETEIL Ibadan

The Electionics instrumentz-

PRILIPFIHES

The Dnfine Advances
Systems Carporation

8th Hoor. Ficapuai Bisg

JE 3 AwEnug
au. MelroManila

Ta, B5-35-81, B5-34-9)
Teies 3274 OKUIKE

RHODESA

tiglg Tecnmeal Salas
45 Kshan Rz30 North
P.0. Box 3258

Sﬂli
Tel ros.gx 45 lines)
Veles, R

SINGAPORE

Hewiest-Packard Sngapore
Ptt I L,

Depot Road

gll_:emr- P.0. Bax 58
nswou 4

YGI i

Telex, HPSG RS
Cabie HEWPA K Scnueourc

SOUTH AFRICA
Hewlet-Packand Soum Afrlea

Pey ). Ltz
Prrvate Weenidywood
Sanuton, Traneyzal 2148

leﬁt Faciard Canlre
mmx Stett, We
Sanaton, Transvasi 2144

Tel. BOZ-10408

Titfer: E4762

Cable HEWPACK JOHANNESAURE

Sarvce Deparument

Hawlest-Packard South Afnca
(Pry | L1g

P.Q. Bax 39325

Qramizy. Sandion 2048

451 angognerw ER

Sandt
Teb 635-818819
Telex B-7351

Hewle.::-Plfharu South Africa
P 6”501 120

Howarg Pace. Cape Provinge, 7450

Pine Park Centre, Fores! Drve,

Talped

Tei 38191604

Cable HEWPADK TAIPEL

Heaprt-Fackars Far East Lid

Taswan Branch

68-2, Chung Cheng Jrd Read
ohsl

Ka u:

Te! tb?lz':%ala-honuung
Analytical Onty

San Kwang Iestruments Co., Lia
Ne l?o Yung Sui Road

Tel 3715714 (3 Tines
Telex 22894 SANKWANG
Cante. SANKWANG TAIPE

TANZANIA
Meoicai On l\,
Inlemahom. Asracio (€ A3 (Ut
D Hox 861
Dar u Sitaa
Yel. 21251 Eat 265
Terx 41030

THAILAND

UNIMESA Ca . L
Elcom Aesearch Bugding
?S!! Sukumv! Ave

‘2! 193?167. 3330338
Catle: URIMESA Bangkok

UGANDA
Medical D:}
lnlemim: &emhm{,u s,

Teiex 62650 Canberra Cadle: BLUESTAR Yodogawa-ku, Dsakashi bons Pinelands, Gape Province, TA05 ' D. &
Casis HEWPARD CANBERRA Blue Star Ltd Csaka, 532 Lot 259 sm- Raaa 184 Agege Motor Road, Musemy  ¥elt 537855 tnu 9 ]
Mewien Packird Austraia Blue Stir House Tei 06-304-6021 Kuching. Sarswok 0. Box 6645 Teiex: 57-0006 s Weeaenio Kampaiz
_ Lid 111114 Magaram Azag Vikngawa-Hewlern-Packasd Ud Tet 24 P INETE Spevice Department

St 'Bln sm 560 028 gmmo %unumg Cable: PADTEL ENG e THETEL, Lagos HMm-Pthlkam South Afnca RZA ” )
Teactvers Unian Busdding Cl 3} 4 Kam Sasapma-tho PAKISTAN b Ltd J mu {Zamba) Lia
495-299 Bouaaary Strest Teiex DA3-230 Naamua ks, Nagoys 450 MOZAMBIOUE Lt gy Lig e o 37000 0. Box 8%
? HHI 4000 Quzensiarg  Cadle: BLUESTAR Te {052) 5715171 1621 ket 14 Av 5 Leg Gosman Ghampers gve&n&ﬂuman 4087 %.;‘;;793

el 4 £ L1 ¥ -Hewlett-Paciard Lia mlt.arﬂ H e L LT
Cibie” NEWbARD Brsbine e i Gotpeniam e drwea: Fodd G4 Ridge Rivad Cavle: ARLAYTEL. Lusaxa
Guam Py s < Teion 233 NEGON 1o 1o 31y, svaer T e OTHER AREAS HOT LISTED, CONTACT;
e fokmalert Oy Tel 30085 12161 32282 Cadte NEGON G DoOpeRATOR ks Telex 67934 oy
Jay € iding. Room 210 1 Meshka & Company, Lo TAIWAN Palo A, Caorniz 34

X ﬁamuan o Csdie. BLUESTAR NEW ZEALAND 358, Satedite Town Bewlett-Packard Far €25t L1d.. T& (415] €331501
hmund 96911 Blue 5tar L1g Yokogiwa-Hewlatt-Fackara 32 Rewlart-Paciard (N 2y (d Rawalpindi Tarwan Branch TWX: $1(n373-1267

Bee-4013 111170 Mitg Mitsy Budding PO Bax 3443 ICRE 39 Chung Hsiao West Rgadt Cable HEWPAEX Paka Al
I‘ank ..ARMED Guam Sasajim Oews Road 105 Chome-1 San-no-mary Courtenay Place Cadle FEMUS Rawalpinv Sec 1. Tm Fippr Talex- (34-E300. T34
ALBERTA ONTARIO
Hawien-#ackand (Canass) Lid Hewlen-Packarg (Canava) Lie
116234 - 1681 Stree 1020 Marrison Dr
Eamlongslgsl?? ?tui\étlaakgh “"&3
Teb (403} 452 MANITOBA el 20-5483 GQUEBEC
TWC 610-831-2431 EDTH BRITISH COLUMBIA Hewlenl Packacd (Ganagal Ltd NOVA SCOTIA T 610-563-1636 Hawiet:-Packard [Canaal Ltd
Hewlep-Packard {Camada) Ll Hewlen-Packard (Cansaa] Ue 513 Cenluty S8 Hiwlen-Fackard |C¢nm\ L, Hewient-Packard (Canada) Lba 275 Mymus Biva
20,7320 fmaLs SE B37 € Uordows Streat James BDO Winamal Foa BETT Goreway Drive Paints Claire KSR 167
Cal T2H 2HE Vancouver Vik 3R2 \Vinm‘ A3+ OLE rimouth B8 l' igsauga L4V 18 Tal {514; 697-4232 FOR CANAOIAN AREAS NOT LISTED:
Teb (400} 233-2713 Te (604} 2540531 e, (204) 786-7581 Te! SQOZHEB—TB?O Te [416) 6785430 TWX: 610-422-3022 Contats Hewler-Packard (Canacaj
Twa BI0-E7-614 TWX 510-272-5058 VCA TV B10671-3531 £0-2714382 HFX TWX B10-4524246 TLX: DS-§21521 HPCL L in Missssauga
Calculators Only

ARGENTINA
Psle-lttl Packal¢ Agentina
A

Ay Leanoro R Alem 822 - 12
1001 Buenos Alres

Vel 31-5063.4,5,6 2nd 7
Telex Fyblic Booth N2
Canle: HEWPACK ARG

La
Tel 4153053221

Telen CWC 8X SEU8.ITY 3560082

Table; KAVLIN

BRAZIL
Hewief-Packud d¢ Brasil
reC Lua

Ayemuda Fjo Negra. 930
Al ke

ueri SP
Tl 223-2148:5:420-2118%

ﬁewgu{-mc’czm a0 Brast
Aua Padre (hagas, 32
F0000-Porto Alegre-Rs
Tel, [0512} 22-2! 22-58
Cable’ REWPACK Pota Abegre
rlewém -Paciarg 00 Brasd

Auoa Siquess Campos. 57
Coy &c:m

20G0D-Ria
Tel ?57-30-9‘-%0 132‘}
Telay: 352124905 HEWP-BR
Cable: HEWPALK

g de Janeiro

gmc i

cagni y Melcalfe Lo

Alameds 520-0t 807
iha 2178

Sanfiago. 1

Tel: 396613

Tedex 352000 CALMET

Cabls' CALMET Santage

COLOMBIA
lasirymentasdn
Hearie A, Langebaek & Kier S A
Carrema 7 No. 43-75
Agartaty Mrcg B2E7
3, |

Tebex 044-4D0

COSTA RICA

Gizatilica Costarncense §.A
Gae Central, Avemdas 1y 3
Agyriage 10153

San Jose

Tel 71-86-13

Cabie GALGUA San Jose
ECUADOR

eaical Only

AF. Wcaing Compafiia L1da
v Rip hmiazonas No.

¥ 0 Bn! 2925

le| ?l? 150,247-033/03¢4
Catie Astor Ceita

Cemputasonas v Equipos
Electrdamcos

Ll
P.0. Box 8423 GO
Eloy Altarc #1824, Pao
Qulta

Tel 453457
Telex: 02-211% Sagita E4
Cable: Sagta-Oudo

EL SALVADOR

nSlrumentation y Procesiimants
Electrono de ¢ Sabvador

Bulevar ge los Haroes B-48

San Salvador

Tel 252787

Avenica L3 Reforma 348,
2003 §

Guatemals City
Tei 53827, 64766
Tesen ¢192 Teintro Gu

MEXICO
Hewlett-Packard Mexszsna,
SA deCV
Ymres Adalig Na_ 21,11 Pisa
Col cs ‘-'sﬂe
Mexico 12. 0
Tel- {505) 513-42 32
Telgx: 017-74-507

Hewteri-Packard Mexcas.
SA peCv

vy ccmntucdr Ko 2164
Monter

Te: 43- 71 7. A&-?l 8¢
Tezs: DAE-U3

NICARAGUA
Asbento Terds &
Apariano Poutz 689

fizia Terda
Managua
Tel 25114 23812 23454
Canie nGTERAH Wariagua
Caizulators Ondy
Centilice Costarndewss S.A
Giodad Jasan O

llarwgm

Teiz 24108

PANAMA

Elecidnico Baitoa, S.A
D Bax 4

Catie Samuel Lews
Teiex: 343|th! Curunga,

Qule’ ELECTRON Panama

PARAGUAY

2. Meamed S RL

Dt Aparatas v €quipos
Medaos

Divissdn Aparatos y Equipas
Crantiicas y de [mwestigacldn

F.0 Box 676

cr-;le-qm F_curioo viciona

Asu
Tel. El :’al 91-272
Cable RAMEL

PERU

Compafia Electro Mdgica S A
Los Famencos 14

San tesdeo Casila 1030
Lima 1

Tet: 41-4324

Cable £LWED Lima

PUERTO RICO
Hewhenl-Packard Inter-Americas
Puerip Rico Brand Orfice
Catle 27

ho. 203 Ury. ‘Cwnlq Cwo

Carolinz
Tei (2809) 7627255
Telax: 345 0514

URUGUAY

Padln Ferrando 54
Comerciai & Indystral
hvemgs It2a 2877

Casully de Corrzn 37D
Montevides

Tel 40-3102

LCabkn, AADIUM Momeviteo

VENEZUELA
Herlm-?m 68 Venezueld

Log Rulces Norts

3 Transwerssl

Lation Segee

Caregas 107

Teb 35-00-11 (20 linex)
Teoiex 25145 HEWPACK
Cable: HEWFACK Garacas

FOR AREAS NOT LISTED, CONTACT,

Hewlait- Paciard
Initer-Amercas

3200 Hilveew Ave.

Palo Alto, Calforna $4304
Tel [415) 493-1501

TWX. 9%0-373-1260

Cabdle: KEWPACK Palg At
Telex {34-5300. 034-44Q)





