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WARNING

THE SERVICE INFORMATION IS OFTEN USED WITH POWER
SUPPLIED AND PROTECTIVE COVERS REMOVED FROM THE
5005B. ENERGY AVAILABLE AT MANY POINTS MAY, IF CON-
TACTED, RESULT IN PERSONAL INJURY.

| WARNING

LINE VOLTAGE 1S EXPOSED WITHIN THE 5005B EVEN WHEN THE
LINE SWITCH IS SET TO OFF. REMOVAL OF THEPOWER CORD
IS NECESSARY TO FULLY UNPOWER THE 5005B.

WARNING

i

ALL TROUBLESHOOTING PROCEDURES REQUIRE INTERNAL
ACCESS TO THE INSTRUMENT WITH THE PROTECTIVE
COVERS REMOVED. THESE PROCEDURES SHOULD BE
PERFORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO
ARE AWARE OF THE HAZARDS INVOLVED.

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTECTIVE
EARTH TERMINAL OF THIS INSTRUMENT MUST BE
CONNECTED TO THE PROTECTIVE CONDUCTOR OF THE
(MAINS) POWER CORD. THE MAINS PLUG SHALL ONLY BE
INSERTED IN A SOCKET OUTLET PROVIDED WITH A
PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION

MUST NOT BE NEGATED BY THE USE OF AN EXTENSION CORD,

(POWER CABLE) WITHOUT A PROTECTIVE EARTH (GROUND-
ING) CONDUCTOR. »

WARNING

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

i

WARNING

E

THE GROUND TEST LEADS ON THE POD AND DATA PROBE
ARE TIED TO THE CHASSIS GROUND OF THE INSTRUMENT
AND SHOULD NOT BE CONNECTED TO A VOLTAGE OTHER
THAN GROUND FOR MEASUREMENTS.

WARNING

ONLY FUSES WITH THE REQUIRED RATED CURRENT AND
SPECIFIED TYPE SHOULD BE USED. DO NOT USE REPAIRED
FUSES OR SHORT-CIRCUITED FUSE-HOLDERS. TO DO SO
COULD CAUSE A SHOCK OR FIRE HAZARD.
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Figure 1-1. Model 50058 Signature Multimeter and Power Cable
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SECTION | |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains the information necessary to install, operate, and program the
Hewlett-Packard Model 5005B Signature Multimeter. The multimeter with its supplied acces-
sories is shown in Figure 1-1.

1-3. MANUAL SUMMARY

1-4. This manual is divided into eight sections, each covering a particular topic for the
operation, programming, and servicing of the HP 50058B. The topics by section number are:

SECTION I, GENERAL INFORMATION. Provides the instrument specifications, instrument
identification, accessories and recommended test equipment.

SECTION I, INSTALLATION. Provides information about initial inspection, preparation for
use, storage and shipment.

SECTION 1, OPERATION. Provides information about operating characteristics, panel
features, Operator’s Check, operating instructions, measurement procedures, and pro-
gramming via the Hewlett-Packard Interface Bus.

SECTION 1V, PERFORMANCE TESTS. Provides abbreviated procedures for operational
verification which give the operator a high degree of confidence that the 5005B is operating
properly.

SECTION V, ADJUSTMENTS. Provides the proceduresand adjustmentlocations required to
properly maintain the instrument operating characteristics within specifications.

SECTION VI, REPLACEABLE PARTS. Provides ordering information for all replaceable parts
and assemblies within the instrument.

SECTION VII, MANUAL CHANGES. This section is reserved for manual change information
which effectively “backdates” the technical areas of the manual to apply to older
instruments.

SECTION VIll, SERVICE. This section provides the instrument theory of operation,
troubleshooting information, repair techniques, and schematic diagrams.

1-5. SPECIFICATIONS

1-6. The specifications for the 5005B are listed in Table 7-1. These specifications are the
performance standards or limits against which the 5005B can be tested.

1-7. DESCRIPTION

1-8. The 5005B Signature Multimeter is an HP-1B programmable multipurpose instrument for
troubleshooting electronic logic circuits to the component level. The 5005B provides the
following measurement modes: frequency, totalize, time interval, DC voltage, voltage difference,
positive or negative peak voltage, and resistance.

1-9. The 5005B can also display digital “‘signatures” of logic circuits. This method of trouble-
shooting is called “signature analysis”. Typically, a logic product designed for signature analysis
troubleshooting will have a programmed controller and a stored or externally-provided test
program which can exercise most of the unit.

1-1
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Table 1-1. 5005B Specifications

SIGNATURE

Display: 4 digits. Characters 0-9, ACFHPU.

Fault detection accuracy: 100% probability of de-
tecting single-bit errors; 99.998% probability of
detecting multiple-bit errors.

Minimum gate length: 1 clock cycle (1 data bit)
between START and STOP.

Maximum gate length: no limit.

Minimum timing between gates: 1 clock cycle be-
tween STOP and START.

Data probe timing:
Setup time: 10 ns (data to be valid at least 10 ns
before selected clock edge.)
Hold time: 0 ns (data to be held until occurrence
of selected clock edge.)

START, STOP, QUAL timing:
Setup time: 20 ns (signals to be valid at least 20 ns
before selected clock edge.)
Hold time: 0 ns (signals to be held until occur-
rence of selected clock edge.)

CLOCK timing:
Maximum clock frequency: 25 MHz.
Minimum pulse width: 15 ns in high or low state.

Supplemental characteristics

Front panel indicators: flashing GATE light indicates
detection of valid START, STOP, CLOCK conditions.
Flashing UNSTABLE light indicates a difference be-
tween 2 successive signatures, and possible inter-
mittent faults. Edge select lights indicate active edges
for START, STOP, CLOCK and QUAL inputs.

Qualify mode: allows clock data qualification by an
external signal.

DATA probe input impedance: 50 kQ to the average
value of “0” and “1” threshold settings (£6V max);
15 pF. '

START, STOP, CLOCK, QUAL input impedance:
100 kOy; 15 pF.

FREQUENCY

Display: 5 digits.

Ranges: 100 kHz, 1 MHz, 10 MHz, 50 MHz, auto-
ranged.

Resolution: 1 LSD (1 Hz on 100 kHz range).

Accuracy: *0.01% of reading £1 count.

Supplemental characteristics

Minimum pulse width: 10 ns in high or low state.
Cate time: 1 s, fixed.

Input impedance: 50 k{} to the average value of “0”
and “1” threshold settings (£6V max); 15 pF.

TOTALIZE

Display: 5 digits.
Range: 0-99,999 counts.

Resolution: 1 count.

Supplemental characteristics .
Maximum input frequency: 50 MHz, with a minimum
pulse width of 10 ns, and minimum pulse separation
of 10 ns.

Minimum START/STOP pulse width: 20 ns.

Accuracy: *0 counts. (Start must precede first counted
pulse by 50 ns minimum, Stop must follow last counted
pulse by 50 ns minimum, otherwise 2 Counts).

DATA input impedance: 50 kQ) to the average value
of “0” and “1” threshold settings (+6V max); 15 pF.
START, STOP input impedance: 700 k{); 15 pF.

TIME INTERVAL

Display: 5 digits. i
Ranges: 10 ms, 100 ms, 1, 105, 100 s, autoranged.
Resolution: 1 count (100 ns on 10 ms range).
Accuracy: £0.01% of reading +£2 count,

Supplemental characteristics
Minimum START/STOP pulse width: 20 ns.
START, STOP input impedance: 100 k(); 15 pF.

RESISTANCE

Display: 4 or 5 digits, depending on range.

Ranges: 30 k{1, 300 k), 1 MQ, 3 M, 10 MQ, auto-
ranged.

Accuracy: (at 15°C-30°C <80% RH).

DISPLAY
RANGE FULL SCALE ACCURACY RESOLUTION
30 kO 29.999 k) +1% of reading +2 10
300 k) 299.99 k2 +1% of reading 100
1MN 999.9 k1 +1% of reading 100 N
3IMQ 2999. k(2 +10% of reading 1kn
10 MO 10000. kQ +10% of reading 10 k0

Supplemental characteristics
Input impedance: 20 k() to +2V.
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Table 1-1. 50058 Specifications (Continued)

DC VOLTAGE

Display: 414 digits.

Ranges: *25V, +250V, autoranged; referenced to
earth ground.

Accuracy: (at 15°C-30°C <80% RH).

RANGE ACCURACY RESOLUTION
25V +0.1 % of reading * 2mV 1mV
250V (<100V) +0.25% of reading £20mV 10mV
250V (=100V) +0.25% of reading £20mV 100mV

Supplemental characteristics
Input impedance: 10 MQ

DIFFERENTIAL VOLTAGE

Reading: Reads input voltage present at the probe
and displays difference between it and voltage at
the time AV key was depressed.

Specifications: Same as for DCV, above. Voltage range
is determined by larger of 2 compared voltages.

Supplemental characteristics
Same as for DCV, above.

PEAK VOLTAGE

Display: 32 digits.
Range: 0 - £12Vp.
Resolution: 50mV.
Accuracy: +2% of reading +5% of p-p signal =100mV.

Supplemental characteristics

Minimum peak duration: 10 ns.
Maximum time between peaks: 50 ms.
Input impedance: 100 k), 15 pF.

LOGIC THRESHOLDS

Preset thresholds: (All levels +£0.2v).

FAMILY DATA “1” DATA “0” CLOCK-ST-SP-QL
TTL 2.0v 0.8v 1.4V
ECL -1V -1.5V -1.3v
CMOS 3.5v 1.5V 2.5v

Adjustable thresholds: Each preset threshold can
be adjusted.
Range: +12.5V, in 50mV steps.
Accuracy: *2% of setting, £200mV.

Operating characteristics
Logic threshold circuitry is operative during NORM,
QUAL, kHz, TOTLZ and ms measurements.

GENERAL

Data probe tip: Acts as high-speed logic probe in the
NORM, QUAL, kHz and TOTLZ modes. Lamp
indicates high, low, bad-level and pulsing states.
Minimum detected pulse width is 10 ns.

Data probe protection:

Continuous overload:
DCV, AV, k2 modes only: 250V AC/DC.
All other modes: +150V AC/DC, 20V rms at
input frequencies > 2 MHz.
Intermittent overload: 250V AC/DC, up to 1 min,
for all modes.

Timing pod protection:

Continuous overload: 100V AC/DC, 20V rms at
input frequencies > 2 MHz.
Intermittent overload: 140V AC/DC, up to 1 min.

Operating temperature: 0°C to +55°C.

Operating humidity: 95% RH at +40°C, except as
specified otherwise for DCV, AV and k) modes.
Power: Selectable 100V, 120V, 220V, or 240V AC line

(+5%-10%), 48-66 Hz. 70 VA maximum.

Weight: Net: 12 Ibs.

Size: 5% in X 838 in X 17 in (43.2 mm high X 146 mm

wide X 213 mm deep).

*Specifications describe the instrument’s warranted performance. Supplemental characteristics (shown in italics)
are intended to provide information useful in applying the instrument, but are non-warranted performance
parameters.
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1-10. ACCESSORIES SUPPLIED

1-11.  The accessories supplied with the 5005B are shown in Figure 7-1. Their description and
part number are given below:

a. Depending on the customer’s country, the line power cable supplied has one of six
appropriate line (mains) connectors. Refer to Figure 2-2, Power Cable HP Part Numbers
Versus Mains Plugs Available, for the part number of the correct cable.

b. Five detachable “grabber” test connectors are supplied with the 5005B. Their part
number is 10230-62101. Refer to Section Il for description and use.

c. One ground lead for the data probe is supplied with the 5005B. Its part number is
05005-60116. One data probe tip cover is supplied. Its part number is 00547-40005.

1-12. INSTRUMENT AND MANUAL IDENTIFICATION

1-13. The instrument serial number is located just below the power input module on the rear
panel. The serial number is in the form: 0000A00000. The first four digits and the letter are the
serial prefix. The last five digits are the suffix. The prefix is the same for all identical instruments; it
changes only when a change is made to the instrument. The suffix, however, is assigned se-
quentially and is different for each instrument. The contents of this manual apply to instruments
with the serial number prefix(es) listed under SERIAL NUMBERS on the title page.

1-14.  Aninstrument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the
instrument is different from those described in this manual. The manual for this newer instru-
ment is accompanied by a yellow Manual Changes supplement. This supplement contains
“change information” that explains how to adapt the manual to the newer instrument.

1-15. In addition to change information, the supplement may contain information for
correcting errors in the manual. To keep this manual as currentand accurate as possible, Hewlett-
Packard recommends that you periodically request the latest Manual Changes supplement. The
supplement for this manual is identified with the manual print date and part number, both of
which appear on the manual title page. Complimentary copies of the supplement are available
from Hewlett-Packard. :

1-16. For information concerning a serial number prefix that is not listed on the title page or in
the Manual Changes supplement, contact your nearest Hewlett-Packard office.

1-17. SAFETY CONSIDERATIONS

1-18. The 5005B is a Safety Class 1 instrument provided with a protective earth terminal. Safety
information pertinent to the operation and servicing of thisinstrumentisincluded in appropriate
sections of this manual.
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1-19. Safety Symbols
NOTE

The symbol VAN (ATTENTION), which appears on the front
panel of the instrument, indicates that the user should refer to
the instruction manual before operating in order to avoid
possible damage to the instrument. Within the manual, infor-
mation relating to the ATTENTION symbol will be identified
with a /\ symbol in the margin.

1-20. The following safety symbols are used on equipment and in manuals:

Instruction manual symbol. The product will be marked with this symbol
A when it is necessary for the user to refer to the instruction manual in
order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by voltage
exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical shock in
- oR @ case of a fault. Used with field wiring terminals to indicate the terminal
- which must be connected to ground before operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a signal

common, as well as providing protection against electrical shock in case

@ of a fault. A terminal marked with the symbol must be connected to

= ground in the manner described in the installation (operating) manual,
and before operating the equipment.

J Frame and chassis terminal. A connection to the frame (chassis) of the
OR L equipment which normally includes all exposed metal structures.

N Alternating current.

Direct current.

Alternating or direct current.

d

The WARNING signal denotes a hazard. It calls attentiontoa procedure,
WARNING ' practice, or the like, which, if not correctly performed or adhered to,

could result in personal injury.

The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, or the like, which if not correctly performed or
adhered to, could result in damage to or destruction of part or all of
the product.

CAUTION

1-5
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1-21,  RECOMMENDED TEST EQUIPMENT

1-22.

Table 1-2. Recommended Test Equipment

Equipment required to maintain the HP Model 5005B is listed in Table 1-2. Other
equipment can be substituted if it meets or exceeds the critical specifications listed in the table.

Used For Recom-
mended
Required Adjust- Op. Ver- Performance Trouble- HP
Equipment Characteristics ments ification Tests shooting Model
Sig. Multi- See Table X 5005B
meter 1-1
Digital +0.001% acc. X X X 3455A
Voltmeter
2 Pulse 50MHz Rate X 8012A
Generators <5ns transition
time
Pulse Presettable single- X 8011A/W
Generator shot bursts OPT 001
Universal 100MHz+TI 1ns X 5370A
Counter Resolution
Universal T00MHz X 5316A
Counter
Pulse 100MHz Rate X 8007B
Generator <2ns transition
time
Power +300vVDC X 62098
Supply
Power 0-30 VDC, AD) X 6216A
Supply 10mV Resolution
Oscillo- 100MHz BW X X 1740A
scope
Oscillo- 275MHz BW X 1725A
scope
Function 0.1THz to X 3312A
Generator 1MHz
Function 50MHz X 8165A
Generator
Logic Lab X 5035T
Breadboard
Micro- X* 5036A
processor Lab
Probe Set X 5022A
Tuning Ceramic X 8710-
Wand Wand 0033
Controller HP-1B X X HP 85Ff
Calculator Compatible

*Any instrument with HP compatible digital signature analysis capability can be substituted here.
THP 85F consists of the following:

Controller Calculator

170 ROM

00085-15003
HP 82936A
HP 82937A

HP 85A
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SECTION i
INSTALLATION

2-1. INTRODUCTION
2-2. This section contains information for unpacking, inspection, installation and storage.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the instrument for visible damage (scratches,
dents, etc.). If the instrument 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 Hewlett-Packard 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

CAUTION

Before connecting the instrument to ac power lines, be sure that
the voltage selector is properly positioned as described below.

2-6. Power Requirements

2-7. The 5005B requires an ac line power source of 100V, 120V, 220V, or 240V, +5%, -10%, 48 to
66 Hz single phase. Power consumption is 35 VA maximum.

2-8. Line Power Module

2-9. The 5005B is provided with a line power module, which contains the main line fuse and a
removable printed-circuit board. The printed-circuit board is installed in the line modulein one
of four positions, to select 100, 120, 220, or 240 Vac operation. Before applying power, verify that
the printed-circuit board voltage selector is properly positioned for the desired ac supply voltage
and that the correct fuse is installed.

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.

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

3. Rotate fuse-pull back into normal position and re-insert
fuse in holders, using caution to select correct fuse
value (0.5A/250V Slow Blow for 100 and 120V; 0.25A/250V
Slow Blow for 220 and 240V).

Operating voltage is'shown
in module window.

Figure 2-1. Line Voltage Selection

2-1
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2-10. Selection of Operating Voltage and Main Line Fuse

2-11. Power line connections are selected by the position of the plug-in printed circuit board in
the line power module. When the PC board is inserted into the module, the visible markings on
the board indicate the configured line voltage. When converting from one line voltage to
another, the power cord must be disconnected from the power module to allow the sliding
window to be moved, which exposes the fuse and PC board compartment. To replace the main
power fuse or change the selected line voltage, perform the following steps. Also see Figure 2-1.

1. Remove the power cord, and slide the fuse compartment window to the left.

2. Gently pull the FUSE PULL tab out and to the left. This frees one end of the fuse for easier
removal, and allows access to the PC voltage selector board. .

3. Select the operating voltage by orienting the PC board such that the desired voltage label
appears on the top side and left half of the board. Push the board firmly into the PC board
slot, located below the fuse. When fully seated, the configured operating voltage will be
the only visible label.

4. Rotate the FUSE PULL tab back to its normal position. Insert the fuse by positioning
against the snap-in connectors, and pressing in both ends. Be sure to install the correct
fuse value; 0.5A/250V Slow Blow for 100V & 120V operation; 0.25V/250V Slow Blow for
220V & 240V operation.

2-12. Power Cable

2-13.  The 5005B is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the instrument chassis to earth ground. The
type of power cable plug shipped with each instrument depends on the country of destination.
Refer to Figure 2-2 for the part numbers of the power cable and plug configurations available.

8120-1369 8120-1689 €
L N
N AN
D o POWER-INPUT
2 ™\
/a o R SOCKET
NS R
(A e
8120-1378 8120-0698 8120-2104

Figure 2-2. Power Cable HP Part Numbers versus Mains Plugs Available
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OLS/GN0 I OR,

SYSTEMS

BEFORE SWITCHING ON THIS INSTRUMENT, THEPROTECTIVE
EARTH TERMINAL OF THIS INSTRUMENT MUST BE CON-
NECTED TO THE PROTECTIVE CONDUCTOR OF THE (MAINS)
POWER CORD. THE MAINS PLUG SHALL ONLY BE INSERTED IN
A SOCKET OUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT. THE PROTECTIVE ACTION MUST NOT BE NEGATED
BY THE USE OF AN EXTENSION CORD (POWER CABLE) WITH-
OUT A PROTECTIVE EARTH (GROUNDING) CONDUCTOR.

2-14. HP-IB Interconnections

2-15. HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-IB connector is provided in Figure 2-3. This connector is compatible with the HP
10833A/B/C/D cables. (See Table 2-1 for cable descriptions.) The HP-1B system allows inter-
connection of up to 15 (including the controller) HP-IB compatible instruments. The HP-IB
cables have identical “piggy-back’ connectors on both ends so that several cables can be
connected to a single source without special adapters or switch boxes. System components and
devices may be connected in virtually any configuration desired. There must, of course, be a path
from the calculator (or other controller) to every device operating on the bus. As a practical
matter, avoid stacking more than three or four cables on any one connector. If the stack gets too
large, the force on the stack produces great leverage which can damage the connector

mounting. Be sure each connector is firmly (finger tight) screwed in place to keep it from
working loose during use.

Table 2-1. HP-IB Cable Descriptions

10833A 1 meter (3.3 ft.)

10833B 2 meters (6.6 ft.)
10833C 4 meters (13.2 ft.)
10833D 0.5 meters (1.6 ft.)

DESIGNED S OB

SYSTEMS

The above symbol when located in the upper corner of a page
indicates HP-IB information is contained on that page. This

information may be operation, performance, adjustment, or
service related.

2-16. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, the
proper voltage levels and timing relationships must be maintained. If the system cable is toolong,
the lines cannot be driven properly, and the system will fail to perform properly. Therefore, when
interconnecting an HP-1B system, it is important to observe the following rules:

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

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

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

2-3
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PIN | LINE
1 | DIO1
2 | DIO2
3 | DIO3 The 5005B contains metric threaded HP-IB cable mounting studs
4 1 DIO4 as opposed to English threads. Metric threaded HP 10833A, B, C,
13 | DIOS or D HP-IB cable lockscrews must be used to secure the cable to
14 | DIO6 the instrument. Identification of the two types of mounting studs
15 1 DIO7 and lockscrews is made by their color. English threaded fasteners
16 | DIO8 are colored silver and metric threaded fasteners are colored
1; g?rL black. DO NOT mate silver and black fasteners to each other or
6 | DAV the threads of either or both will be destroyed. Metric threaded
7 | NRED HP-IB cable hardware illustrations and part numbers follow.
8 | NDAC LONG SHORT
13 Is';z% MOUNTING MOUNTING
1 | AT LOCKSCREW STUD STUD
12 | SHIELD-CHASSIS GROUND 1390-0360 9380-0643 | 9380-0644 ‘
18 | P/O TWISTED PAIR WITH PIN 6 e ——-
19 | P/O TWISTED PAIR WITH PIN 7 THESE PINS '.l 6.5mm
20 | P/O TWISTED PAIR WITH PIN 8 ARE
21 | P/O TWISTED PAIR WITH PIN 9 INTERNALLY -
22 | P/O TWISTED PAIR WITH PIN 10 GROUNDED g f
23 | P/O TWISTED PAIR WITH PIN 11 =
24 | ISOLATED DIGITAL GROUND
(=

Logic Levels

Programming

Mating Connector

Mating Cables Available
HP 10833A, 1 metre (3.28 ft.)

per instrument.

20.0 metres (65.6 ft.)

Refer to Section Ill, Operation.

HP 10833B, 2 metres (6.56 ft.)
HP 10833C, 4 metres (13.12 ft.)
HP 10833D, 0.5 metre (1.64 ft.)

HP 1251-0293; Amphenol 57-30240.

Cabling Restrictions for Standard System

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the negative true logic (1) state is
0.0 Vdc to 0.4 Vdc and the false (0) state is +2.5 Vdc to +4.0 Vdc.

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

2. The maximum accumulative length of connector cable for any Hewlett-Packard Interface Bus System is

Figure 2-3. Hewlett-Packard Interface Bus Connections

2-4
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2-17. HP-IB Talk/Listen Address Switch
2-18. The 5005B provides a rear panel HP-1B instrument address selection switch. This switch

determines the mode of remote operation as “TALK ONLY” or “ADDRESSABLE”, and selects
the HP-1B address. Instructions for changing the address are provided in Section Il1 of this manual.

2-19. HP-IB Description

2-20. A description of the HP-1B is provided in Section Il of this manual. A study of thisinforma-
tion is necessary if the user is not familiar with the HP-IB concept. Additional information
concerning the design criteria and operation of the bus is available in 1EEE Standard 488-1978,
titled “IEEE Standard Digital Interface for Programmable Instrumentation.” See Figure 2-3.
2-21. Operational Check

2-22. To determine if the instrument is operating properly, refer to the Operation Verification
in Section V. Contact your nearest HP Sales and Service Office (see manual back cover) for
information concerning warranty claims.

2-23. Operating Environment

2-24. TEMPERATURE. The 5005B may be operated in temperatures from 0°C to +55°C.

2-25. HUMIDITY. The 5005B may be operated in environments with humidity up to 80% at 40°C.
However, it should be protected from extreme temperatures which cause condensation in

the instrument.

2-26. ALTITUDE. The 5005B may be operated at altitudes up to 4,600 meters {15,000 feet).
2-27. STORAGE AND SHIPMENT

2-28. Environment

2-29. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE -40°C to +75°C
HUMIDITY - Up to 80% noncondensing
ALTITUDE 7,620 meters (25,000 feet)

2-30. The instrument should also be protected from temperature and humidity extremes
which cause condensation within the instrument.

2-31. Packaging

2-32. ORIGINAL PACKAGING. Containers and materials identical to those used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
model number, and full serial number. Also, mark the container FRAGILE to ensure careful
handling. In any correspondence, refer to the instrument by model number and full
serial number.
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2-33.  OTHER PACKAGING. The following general instructions should be used for repacking
with commercially available materials:

a.

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

Use strong shipping container. A double-wall carton made of 350-pound test material
is adequate,

Use a layer of shock-absorbing material 70 to 100 mm (3- to 4-inch) thick around all sides
of the instrument to provide firm cushioning and prevent movement inside container.
Protect control panel with cardboard.

Seal shipping container securely.
Mark shipping container FRAGILE to ensure careful handling.

In any correspondence, refer to instrument by model number and full serial number.
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SECTION Il
OPERATION

3-1.  INTRODUCTION

3-2. This section gives complete operating and programming information for the 5005B
Signature Multimeter. Descriptions of all front panel controls, connectors, and indicators, as well
as an operator’s check, operating instructions, and operator’s maintenance, are provided.

3-3. OPERATING CHARACTERISTICS

3-4. The 5005B Signature Multimeter is an HP-IB programmable multipurpose testinstrument
capable of the following measurements:

Signature Analysis (NORM or QUAL)
Frequency (kHz)

Totalize (TOTLZ)

Time Interval (ms)

Resistance (kQ)

Voltage (DCV)

Differential Voltage (AV)

Positive Peak Voltage (Vp+)

Negative Peak Voltage (Vp-)

3-5. In all digital measurements (Signature Analysis, Frequency, Totalize, and Time Interval),
selectable logic thresholds define the logic states for incoming signals. Basic operating
characteristics include frequency measurements up to 50 MHz with a fixed one second gate time,
time interval measurements down to 100ns, resistance measurements in five autoranges with up
to 1 ohm resolution, DC voltage measurements in two autoranges up to * 250V, and peak voltage
measurements up to +12 volts with 50mV resolution. The operating range, resolution, and
accuracy for each individual functional mode are given in the Specifications, Table 1-17.

3-6. All of the capabilities of the 5005B, with the exception of Signature Analysis, are standard
measurement functions and require little explanation. Operators unfamiliar with Signature
" Analysis should refer to the description in paragraph 3-11.

3-7. OPERATING INSTRUCTIONS

3-8. Information and instructions for operating the 5005B in both the local and remote modes
are provided in this section. The following paragraphs summarize the organization and content
of the operating information.

3-9. LOCAL OPERATION. The operating information for local (or manual) operation of the
5005B consists of the following topics:

e Front and Rear Panel Features. Consists of Figures 3-6 through 3-9, which locate and
describe all of the front and rear panel operator controls and indicators.

o Measurement Procedures. Consists of Tables 3-6 through 3-74, which provide step-by-

step operator instructions and keystroke examples for each of the measurement
functions.

e General Operation Information. Begins with paragraph 3-42, and describes the basic
recommended sequence of measurement operations. Provides detailed instructions for
selecting the desired input logic family, threshold level, and polarity.

e Modes of Operation. Begins with paragraph 3-56, and provides a general description of
the capabilities and requirements for each of the labeled key functions.
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3-2

3-10. REMOTE OPERATION. The remote programming operating instructions begin with
paragraph 3-79. A good working knowledge of the local operation of the 5005B is essential for
HP-1B programming, as most of the data messages perform the same keystroke-like sequences.
Where applicable, program examples are provided. The Remote Operation/Programming
instructions describe the following:

General HP-IB Information Output Format

Bus Compatibility Talk Only Mode

Interface Functions Measurement Triggering in Remote
Bus Messages Signature Collection

Address Selection Command Codes

Error Conditions Service Request Mask

Front Panel HP-IB Status LEDS Programming Examples

Input Code Format

3-11. SIGNATURE ANALYSIS

3-12. Signature Analysis (SA) is a technique for component-level troubleshooting. A Signature
Analyzer detects and displays the unique digital signatures associated with the data at nodes in a
circuit under test. By comparing these actual signatures to known correct ones, a troubleshooter
can quickly backtrace to a faulty node.

3-13. The HP 5005B Signature Multimeter displays a compressed, four digit “fingerprint”’ or
signature of the digital data stream at a logic node. The four character front panel Signature
Analysis display presents numbers in a special set of hexadecimal symbols. The 16 special
hexadecimal characters used for signature displays are:

3-14.  Notice that the final six symbols are not the common hexadecimal symbols “ABCDEF”.
The seven-segment LED displays used in the 5005B cannot show a “B’”’ or “D”’ that would appear
different from an “8” or “0”, respectively. Also, several other symbols could be misinterpreted as
another character when viewed upside-down (e.g. £ 7).

3-15.  The special characters presented on the display represent the residue in a CRC (Cyclical
Redundancy Code) shift register in the 50058, after START and STOP signals have been received.
The number of data bits between the START and STOP signals can be 1 to (infinity).

NOTE

No signature appearing on the 5005B display has any particular
significance beyond being a correct (expected) signature or an
incorrect signature. The number is, however, a residue in the
5005B converted to and displayed in special hexadecimal form.
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3-16. SIGNATURE ANALYSIS LITERATURE

3-17.  Further Signature Analysis information literature is listed in Application Note 222-0, An .
Index to Signature Analysis Publications. This maintained document lists the description and part
number of the available literature concerning Signature Analysis, which can be ordered through
the nearest Hewlett-Packard Sales and Service Office.

3-18. DATA PROBE AND TIMING POD HOLDER

3-19. The 5005B provides a (removable) wire holder, located on the lower edge of the front
panel, as a convenient place to store the Data Probe and Timing Pod. Figure 3-7 shows the 50058
Data Probe and Timing Pod in the recommended storage position.

Figure 3-1. Data Probe and Timing Pod Holder
3-20. TEST TERMINAL GRABBER CONNECTIONS

3-21. Five test-terminal grabber connectors are supplied with the 5005B. A grabber can be used
on the end of the Timing Pod leads to make reliable electrical connections from the 5005B to the
instrument being tested. To connect a grabber to a test lead of the Pod, simply press the grabber
on to the lead as shown in Figure 3-2. To place a grabber on an IC pin, grasp the grabber and
compress the thumbhold. This allows the metal hook to open and be placed on the desired IC
pin. To remove the grabber, compress the thumbhold and remove the grabber fromthe IC pin. A
grabber is also provided for the removable ground (L) test lead for the Data Probe.

3-3
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Figure 3-2. Test Terminal Grabber Connections

3-22. TYPICAL CONNECTIONS OF 5005B TO DEVICE UNDER TEST

3-23. Figure 3-3 shows the 5005B Signature Multimeter connected to another device, taking
signatures.

Figure 3-3. Typical Connections of 50058 to Device Under Test

3-24. PANEL FEATURES

3-25. The front and rear panel connectors, indicators, and controls of the 50058 are described in
Figures 3-6, 3-7, 3-8, and 3-9. These figures locate and describe all operator accessible front and

rear panel features.

3-4
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3-26.  MEASUREMENT PROCEDURES

‘ 3-27. Recommended measurement procedures for the 5005B are provided in Tables 3-6
through 3-74. These procedures are arranged by function mode, and describe in a step-by-step
fashion, the keystroke sequence for typical measurement operation.

3-28. OPERATOR’S MAINTENANCE

3-29. The only maintenance the operator should normally perform is the replacement of the
primary power line fuse. This fuse is located within the rear panel Line Module Assembly. Refer
to Section I, Line Voltage Selection, for instructions on changing the fuse.

CAUTION

Make sure that only fuses with the required rated current, and of
the slow-blow type are used for replacement. The use of
repaired fuses and the short-circuiting of fuse holders must be
avoided.

3-30. OPERATOR’S CHECK

3-31. A procedure to verify the basic operation of the 50058 is provided in Table 3-5. The check
utilizes the instrument’s self-check cycle and visual verification of front panel indications. No
additional equipment is required.

3-32. POWER-UP SELF-CHECK

3-33. When the 5005B is turned-on, a power-up self-check cycle is automatically started. With
no inputs applied to the Data Probe or Timing Pod, the sequence is as follows:

1. After placing the LINE switch from OFF to ON, all the display segments,
indicators, and key LEDs on the front panel and display should light, except the
GATE and UNSTABLE LEDs which should flash on momentarily.

2. After approximately three seconds, an audible tone should sound, indicating
that the 5005B has successfully completed the self-check cycle.

3. After power-up, the rising edge indicators for CLOCK, START, and STOP, the
THRESHOLD TTL LEDs, and the NORM key LED should be lighted. The display
should have four dashes (center segments) lighted.

3-34. During this cycle, the microprocessor performs a checksum of the internal program in
ROM, and a bit pattern is written into and read from RAM. Additionally, a timer test, DVM test,
internal counter test, LED test, and a partial check of the D/A converter circuits are performed. A
failure during the cycle will cause an “Err15” error message to be displayed, or resultin a visibly
improper state of the front panel display and indicators (as described above). Errors other than
Err15 (such as Err07) could appear momentarily, but should be ignored . Refer to Error Messages,
paragraph 3-37.

3-35. QUICK OPERATION TEST

3-36. The following quick operation test can be used to verify other circuits not checked in the
power-up self-check routine. The procedure is as follows:

3-5
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3-6

B> D

1. Pressthe k) function key on the 50058 front panel. Verify that the displays reads

(NI ]
[ I I B

2. Sequentially connect the Timing Pod START/ST/SP (green), STOP/QUAL (red),
: and CLOCK (yellow) leads to the Data Probe tip. Verify that the display reads
approximately 100 k{} for each lead.

3. Connect the Timing Pod ground (black) lead to the Data Probe tip. Verify that the
display reads zero ohms.

3-37. ERROR MESSAGES

3-38. Failures during the power-up self-check (and some modes of normal and remote
operation) result in an error condition, detected by the 5005B and identified by a specific
numbered ERROR MESSAGE and audible beeps.

3-39. For all error conditions, the 50058 initially displays “Err15”. This display is meant to alert
the operator of the error condition and prompt the request of the specific error number via the
HP-IB. If any error message is displayed, the operator should refer to Error Conditions, paragraph
3-94.

3-40. CONDITIONAL DISPLAYS

3-41. Under certain circumstances, the 5005B will respond with a unique display representative
of a special condition. The possible conditional displays and the corresponding meanings are
listed in Table 3-1 below.

Table 3-1. Conditional Displays

Function . .
Mode Display Meaning
Signature
Analysis
NORM
QUAL - .- - No measurement taken.
kHz OFLO Measurement overflow, input frequency = 100 MHz.
TOTLZ OFLO Measurement overflow, events totalized > 99,999 counts.
ms OFLO Measurement overflow, time interval > 99,999 ms.
Vp+, Vp- ol Voltage peak = 12.5 volts.
Vp+, Vp- -0l Voltage peak < -12.5 volts.
DCV oL Voltage = 260 volts.
-OL Voltage < -260 volts.
Av ol Voltage of one reference point = 260 volts.
-OL Voltage of one reference point < -260 volts.
kQ OoOL-0OL Drastic overload: = 20 volts or greater.
oL Positive voltage source >2 volts connected.
-OL Negative voltage source connected.
OPEN Open circuit.
All ErrXX Internal error with identifying number.

3-42. GENERAL OPERATION INFORMATION

3-43. Recommended Operator Procedure

3-44.  The 5005B performs analog type measurements (DCV, AV, Vp+, Vp-,and k1) and digital
type measurements (SA NORM, SA QUAL, kHz, TOTLZ, and ms). For all digital measurement
modes, the 5005B interprets input signal levels according to the settings of the POLARITY and
THRESHOLD keys. That is, the active trigger edge (or state) for each of the Timing Pod inputs is
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selectable with POLARITY keys. The logic family (TTL, ECL, or 5V CMOS) and the actual
trigger threshold values within that family are selectable for the Data Probe and Timing Pod with
the THRESHOLD keys. For any selected function, lighted LED indicators within the front panel
POLARITY and THRESHOLD sections identify the active logic level and trigger threshold
functions. The power-up state for POLARITY keys will be “rising edge”. The power-up state for
THRESHOLD keys will be TTL logic levels. To change from the power-up state to any other value
or level, refer to paragraph 3-46.

3-45. The recommended sequence for setting-up and making a measurement with the 5005B is
given below.

1. Set the 50058 LINE switch to ON. The 5005B should perform a power-up self-
check, then preset to the NORM Signature mode.

2. Select the desired mode of operation by pressing the labeled FUNCTION key.
The FUNCTION key indicator LED should light.

3. Selectthe desired POLARITY edges or level for the active CLOCK, START, STOP,
and QUAL Timing Pod inputs.

4. Selectthe desired THRESHOLD logic family (TTL, ECL, or 5V CMOS) for the active
DATA (Probe), CLOCK (Timing Pod), and ST/SP/QUAL (Timing Pod) inputs.

5. If necessary, reprogram the actual THRESHOLD levels for the active DATA
(Probe), CLOCK (Timing Pod), and ST/SP/QUAL (Timing Pod) inputs, to desired
nonstandard levels. Notice that the UNCAL LED indicator lights whenever a
nonstandard THRESHOLD level is programmed.

6. Connect the Timing Pod leads and/or the Data Probe to the appropriate input
signals.

3-46. Selecting Input POLARITY

3-47. The following paragraphs describe the procedure for selecting the POLARITY edges (or
state) for the Timing Pod inputs. Table 3-2illustrates the POLARITY keys which are active for each
digital measurement.

3-48. All four POLARITY keys, CLOCK, START, STOP, and QUAL, operate in a simple toggle

fashion. Each keypress toggles the polarity tothe complementary state. The lighted LED indicator
identifies the active state.

1. To change the POLARITY edges for the CLOCK, START, or STOP Timing Pod

inputs, press the corresponding labeled key. The indicator LED above the key
identifies the active edge.

2.  To change the POLARITY level for the QUAL Timing Pod input, press the QUAL
key. The indicator LED above the key identifies the active level as follows: the left
QUAL LED indicates a “HIGH” logic level, and the right QUAL LED indicates a
“LOW” logic level.

Table 3-2. POLARITY Keys Active in Each Function

POLARITY
FUNCTION CLOCK START STOP QUAL
NORM * *
QUAL * * -
TOTLZ * *
ms * *

3-7
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3-49. Selecting Standard Input Logic Family THRESHOLDS
3-50. The following paragraphs describe the procedure for selecting the input logic family with ‘
standard THRESHOLD levels for the Data Probe and Timing Pod inputs. Table 3-3illustrates which
THRESHOLD keys are active for each function.

Table 3-3. THRESHOLD Keys Active in Each Function

3-8

FUNCTION

THRESHOLDS

DATA

CLOCK

ST/SP/QUAL

NORM

*

*

*

*

QUAL
kHz

TOTLZ
ms ’ *

* % ¥ *

3-51. The 5005B is pre-programmed to trigger on the standard logic thresholds within the
selected logic family (TTL, ECL, 5V CMOS). The 5005B automatically powers-up with the DATA
(Probe), CLOCK (Timing Pod), and ST/SP/QUAL (Timing Pod) inputs set to standard TTL
thresholds. The logic family for any input can be changed by repeatedly pressing the labeled
input key until the desired TTL, ECL, or CMOS LED indicator is lighted. Pressing the key
successively will cycle through all three standard logic family thresholds in a scrolling fashion,
eventually returning to the starting point. The pre-programmed standard values for each logic
family are given in Table 3-4. Notice that both alogic High and Low value for each logic family are
programmed for the DATA (Probe), while only a logic family mean (midpoint) is required for the
CLOCK and ST/SP/QUAL inputs,

1. To change the DATA (Probe) logic family THRESHOLD, press the labeled DATA
key three times in sucession. The first press displays the TTL High THRESHOLD
value (2.00H). The second press displays the TTL Low THRESHOLD value (0.80L).
The third press changes the DATA threshold levels to the next logic family (ECL),
and displays the High THRESHOLD value (-1.10H). Subsequent presses of the
DATA key will recall and display the current High and Low THRESHOLD values,
respectively, then change to the next logic family (5V CMOQS).

The currently active logic THRESHOLD values for the DATA (Probe) can be
reviewed at any time by pressing the DATA key once for the High level, and once
more for the Low level. If no keypresses are made for approximately two
seconds, the display will return to the designated operating function.

2. To change the CLOCK or ST/SP/QUAL logic family THRESHOLD, press the
labeled key twice. The first press displays the TTL THRESHOLD value (1.40). The
second press changes the THRESHOLD to the next logic family (ECL), and
displays the value (-1.30). Subsequent presses of the labeled key will recall and
display the current THRESHOLD value, then change to the next logic family (5V
CMOS).

The currently active logic THRESHOLD values for the CLOCK and ST/SP/QUAL
inputs can be reviewed at any time by pressing the respective key. If no
keypresses are made for approximately two seconds, the display will return to the
designated operating function.




Model 5005B
Operation

Table 3-4. Standard Logic Family THRESHOLD Levels

DATA CLOCK ST/SP/QUAL
TTL (2)'.38? 1.40 1.40
ECL jgg: -1.30 -1.30
5V CMOS el 250 250

3-52. Selecting Non-Standard Input Logic Family THRESHOLDS

3-53. The 5005B is pre-programmed to trigger on the standard logic thresholds within the
selected logic family (TTL, ECL, 5V CMOS). The actual THRESHOLD values, however, may be
changed to any desired level between +12.50 volts, in 50 mV steps.

3.54. To change a THRESHOLD value, successively press the desired input key until the level to
be changed is displayed. While the value is displayed, immediately press the NOISE MRG
ADJUST up-arrow or down-arrow. The displayed value will slew up or down, respectively.
Release the up/down-arrow key when the desired THRESHOLD value is displayed.

NOTE

Whenever any THRESHOLD level other than a standard value
shown in Table 3-4 is programmed, the “UNCAL” LED indicator
will be lighted.

3-55. In general, asingle press of an NOISE MRG ADJUST key will cause a 50mV step change in
the displayed value. Holding the key “in” will cause a repeated stepping of the value at an
increased speed. As an operator convenience, the 5005B pauses momentarily at the “standard”
preset levels, while stepping through the THRESHOLD range. The adjustment range is +12.50
volts for all THRESHOLDS. If no additional keypresses are made for approximately two seconds,
the display will return to the designated operating function.

3-56. MODES OF OPERATION

3-57. The following paragraphs describe the modes of operation for the 5005B Signature
Multimeter.

NOTE

Each measurement function of the 5005B is selected by pressing
the corresponding labeled function key. Within each function,
the active POLARITY and THRESHOLD keys will have annun-
ciator LEDs lighted.

3-58. Signature Analysis Measurements/NORM (SIGNATURE/NORM)

3-59. The NORM Signature Analysis (SA) mode employs a unique data compression technique
that reduces any long, complex data stream pattern on a logic node to a four-digit “signature”.
The operator supplies the Start and Stop signals to identify the data stream, and a Clock signal to
control the sample rate of the probe input. An illustration of the timing involved in a Signature
Analysis measurement window can be seen in Figure 3-4.

3-9
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3-60. The 5005B makes Signature Analysis (SA) measurements on TTL, ECL, and 5V CMOS logic
families. The trigger thresholds for the inputs are selectable from the standard preset values of
the three logic families, or adjustable between -12.50V and +12.50V (in 50mV steps). The selected
value for the ST/SP/QUAL THRESHOLD applies to both the Start and Stop signals, via the
START/ST/SP and STOP/QUAL Timing Pod inputs. The slope for the Clock, Start, and Stop inputs
is selectable using the POLARITY keys. The Start signal is applied to the START/ST/SP (green)
Timing Pod lead. The Stop signal is applied to the STOP/QUAL (red) Timing Pod lead. The Clock
signal is applied to the CLOCK (yellow) Timing Pod lead, and the measurement is made through
the Data Probe. :

3-61. During SA measurements, the GATE LED indicator will flash if there is an active Clock
input. The Data Probe tip LED acts as a logic state indicator, lighting “brightly” for a logic high
state, “dimly” for a three-state, and “off” for a logic low state. The Data Probe tip LED will “flash”
to indicate activity at the node, however the flash duration is controlled by a pulse-stretching
circuit and does not reflect the frequency of the input. The UNSTABLE LED will flash if there is a
difference between two or more successive signatures. The maximum input clock rate for
Signature Analysis modes is 25 MHz.

3-62. Signature Analysis Measurements/QUAL (SIGNATURE/QUAL)

3-63. The QUAL Signature Analysis mode is similar to the NORM mode, but with thefollowing
enhancement. In this mode, the STOP/QUAL input on the Timing Pod is sensed as a “data
qualifier”. Conceptually, the qualifier can be thought of as an “enable” signal. By controlling the
togic state of this input, the operator can effectively window the signature measurement within a
specific stream of data. Refer to figure 3-4. The trigger thresholds for the inputs are selectable
from the standard preset values of the three logic families (TTL, ECL, 5V CMOS), or adjustable
between -12.5V and +12.5V (in 50mV steps). The selected value for the ST/SP/QUAL
THRESHOLD applies to the Start, Stop, and Qualify signals, via the START/ST/SP and
STOP/QUAL Timing Pod inputs. The slope for CLOCK, START, STOP and QUAL, is selectable
using the POLARITY keys. When in the QUAL Signature mode, the red Timing Pod lead is the
QUAL (qualifier) input, and the green Timing Pod lead is both the START and STOP input. The
measurement is made through the Data Probe.

3-64. The operation of the GATE, UNSTABLE, and Data Probe tip LEDs during SA QUAL mode is
the same as in SA NORM (see paragraph 3-61).
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Figure 3-4. Signature Analysis Measurement Timing
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3-65. Frequency Measurements (kHz)

3-66. The 5005B makes frequency measurements on input signals within the range of 0 to 50
MHz. The input signal is received through the Data Probe, with the trigger thresholds (logic high
and low) determined by the values set by the THRESHOLD DATA key. Standard logic high and
low thresholds are preset for each logic family (TTL, ECL, 5V CMOS). The actual thresholds can be
reset, using the NOISE MRG ADJUST keys, to any value between -12.5V and +12.5V (in 50 mV
steps). The input frequency is counted directly, with no prescaling techniques applied.
Measurements are made in one of four ranges, 100 kHz,1 MHz, 10 MHz, or 50 MHz, autoranged.
The minimum pulse width is 10 ns. An input frequency greater than 100 MHz may result in a
conditional display of “OFLO” (measurement overflow). The display multiplier/units value -
assigned is always assumed to be “kHz”. The frequency mode GATE time is internally fixed at one
second. This provides a resolution of 1 Hz up to 100 kHz, at which point the resolution becomes 1
LSD (least significant digit) for a five digitdisplay. The accuracy is +0.01% of the reading +1 count.

3-67. Totalize Measurements (TOTLZ)

3-68. The Totalize mode of the 5005B counts the number of pulses or events occurring at the
Data Probe, for a period of time specified by the Timing Pod START/ST/SP (green) and
STOP/QUAL (red) inputs. The CLOCK input is not used. The trigger thresholds for theinputs are
selectable from the standard preset values of the three logic families (TTL, ECL, 5V CMOS), or
adjustable between -12.5V and +12.5V (in 50 mV steps). The selected value for the ST/SP/QUAL
THRESHOLD applies to both START/ST/SP and STOP/QUAL Timing Pod inputs. The slope is
selectable for both START/ST/SP and STOP/QUAL inputs using the POLARITY START and STOP
keys. The Totalize mode can accumulate 0 to 99,999 events at a maximum rate of 50 MHz. The
minimum pulse width is 10 ns, and minimum pulse separation is 10 ns. An input of more than
99,999 events may result in a conditional display of “OFLO” (measurement overflow). Figure 3-5a
illustrates the asynchronous input timing relationships for the START, STOP, and DATA Totalize
inputs. To achieve a 20 count accuracy, the START signal should occur at least 50 ns before the
first count transition on the Data Probe input,and the STOP must follow the last counted pulse by
at least 50 ns. Figure 3-5 also illustrates the synchronous inputtiming relationships for the START,
STOP, and DATA Totalize inputs.

ASYNCHRONOUS TOTALIZE

SIGNAL
INPUT TO III”””“””””””IIl
DATA PROBE ) \
] !
‘
START SIGNAL I I ;
START POLARITY _F _START | ;
' \
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SIGNAL
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SIGNAL _:/'_ I I

sTOP |
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SIGNAL INPUT |
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Figure 3-5. Totalize Measurement Timing
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3-69. Time Interval Measurements (ms)

3-70. The Time Interval mode of the 5005B measures the length of time between a user defined
START transition and STOP transition. A two source measurement uses the Timing Pod
START/ST/SP (green) lead for the Start input and the STOP/QUAL (red) lead for the Stop input.
For asingle source measurement, the signal is applied to the Timing Pod START/ST/SP (green)
input. The transition trigger threshold is selectable from the standard preset values of the three
logic families (TTL, ECL, 5V CMOS), or adjustagle between -12.5V and +12.5V (in 50 mV steps).
The selected threshold value applies to both the Start and Stop inputs. The slope is selectable for
both Start and Stop using the POLARITY START and STOP keys. The measurements are made in
one of five ranges, 10 ms, 100 ms, 15, 10's, or 1005, autoranged. The minimum START/STOP pulse
width is 20 ns. An input time interval of greater than 99,999 ms (100 s) may result in a conditional
display of “OFLO” (measurement overflow). The display multiplier/units value assigned is always
assumed to be “ms”. The display range is 0to 99,999 ms (milliseconds) with an accuracy of £0.01%
of the reading +2 counts.

NOTE

The Start and Stop trigger thresholds are connected together
internally, but differences do exist in the trigger circuitry. This
results in a small differential between the Start and Stop trigger
levels. This condition allows the possibility of unexpected
measurements during the Time Interval mode. For example:

l¢————— t PERIOD ———»

|
FALSE :
STOP | |
| |
TRIGGER LEVEL [ =~ ) '
DIFFERENTIAL y/! '

DESIRED )
g | DESIRED

|
[}
|
~»| |e— t MEASURED STOP

For Time Interval measurements, the expected result would be
the period (t period) of the input sine wave. However, depend-
ing on the trigger level differential, an unexpected measure-
ment (t measurement) may result.

3-71. Voltage Peak Measurements (Vp+, Vp-)

3-72. The 5005B measures positive (Vp+) and negative (Vp-) dc voltage peaks. The measure-
mentrange is 0 to 12.0V for positive peaks, and 0 to -12.0V for negative peaks. A peak inputlevel
more positive than 12.5V or more negative than -12.5V may result in a conditional (overload)
display of “OL” or “~OL”, respectively. The maximum time allowed between consecutive peaks
is 50 ms (rate <20 Hz), with a minimum peak duration of =10 ns. The 314 digit display provides
resolution to 50 mV, with accuracy of £2% of reading +5% of p-p signal £100 mV. The voltage
peak measurement is made through the Data Probe. The Data Probe ground lead should be
connected to the common ground of the source to be measured. The GATE and Data Probe tip
LED indicators are not active in these modes. The operator should disregard any activity by the
GATE and Data Probe tip LEDs.
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A 3-73. DC Voltage Measurements (DCV)

. 3-74. The 5005B measures dc volts (DCV) between plus 250V and minus 250V, referenced to
earth ground. The digital voltmeter hastwo operating ranges, 225V, and 250V, autoranged, with
polarity autoselected. An input level more positive than 260V or more negative than -260V may
result in a conditional (overload) display of “OL” or “~OL”, respectively. The 414 digit display
provides a resolution of 1 mV up to 25V, 10 mV from 25 to 100V, and 100 mV from 100 to 250V.
Accuracy is £0.1% £2 mV (up to 25V), and £0.25% *20 mV (from 25 to 250V). The dc voltage
measurements are made through the Data Probe. The Data Probe (or Timing Pod) ground lead
should be connected to the earth or common ground of the source to be measured.

A 3-75. Differential Voltage Measurements (AV)

3-76. The 5005B measures differential voltages between plus 250V and minus 250V (maximum
differential 500V), referenced to an operator selected level. A reference level or a differential
measurement more positive than 260V or more negative than -260V may result in a conditional
(overload) display of “OL” or “-OL”, respectively. The reference level is established by
connecting the Data Probe tip to the desired level, and then pressing the AV function key (or the
Data Probe switch). After approximately three seconds, the display will return with the
programmed reference level, =0.000. All subsequent dc voltage measurements will automatically
be compared to the reference level, and the difference voltage will be displayed. The 41/ digit
display provides a resolution of 1mV (if both voltages are less than 25V), 10 mV (if the difference is
between 25 and 100V), and 100 mV (if the difference is between 100 and 250V). Accuracy is £0.1%
+2 mV (if both voltages are less than 25V), and £0.25% (if either voltage is more than 25V). The
differential voltage measurements are made through the Data Probe. In this mode, the Data
Probe ground lead (if used) must be at earth potential.

‘ 3-77. Resistance Measurements (k())

3-78. The 5005B measures dc resistance from 0 to 10 M. Measurements are made in one of five
ranges, 30 kQ, 300 kQ, 1 MQ, 3 MQ, or 10 MQ, autoranged. The display multiplier/units value
assigned is always assumed to be “kQ”. Additional range, accuracy, and resolution information is
provided in Table 1-1, Specifications. Resistance measurements are made through the Data
Probe, referenced to the Data Probe (or Timing Pod) ground leads. Be aware that the Timing Pod
and Data Probe ground leads are connected internally to earth ground, and that resistance
measurements should never be attempted on circuits with power applied. The 5005B provides
internal protection circuits which sense dc voltage at the Data Probe tip. A dc source greater than
plus 2 volts or minus volts connected to the Data Probe tip will automatically cause the probe to
be “isolated” from the ohmmeter circuitry, via a relay, and may result in a conditional (overload)
display of “OL” and “=0L”, respectively. An additional display of “OL-OL” (drastic overload) is
possible if the protection circuitry senses 20 volts or more.

3-13
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@ DATA PROBE,
PROTECTIVE
COVER, and
GND LEAD

Q DATA PROBE
SWITCH

DATA PROBE
POD HOLDER

© TMING POD

© sTART/sT/SP

0O stor/qQualL

@ cLock
o_ Ground |

Point of entry for data or voltage for all function modes except Time Interval.
For digital measurement modes SA Norm, SA Qual, kHz, and TOTLZ, the lamp
within the data probe tip indicates the logic state of the input data: ON
BRIGHT=High, ON DIM= Three-state, Off=Low, FLASHING=Activity. Note the
removable ground connector wire (internally connected to earth ground) and
the cap cover for the Data Probe tip.

Used as an operator interactive prompt/response signal during remote opera-
tion. In local, can be used to set reference level during delta voltage (AV)
measurements.

Removable wire holder, used to cradle the Data Probe and Timing Pod when
not in use.

Supplies the three timing inputs, (START/ST/SP, STOP/QUAL, CLOCK, and
Ground L ) from the Unit Under Test to the 5005B Signature Multimeter.

Point of entry for START signal in NORM or QUAL SA and Time Interval, and
for both START and STOP signals in QUAL SA.

Point of entry for STOP signal in NORM SA and Time Interval and for the QUAL
signal in QUAL SA.

Point of entry for CLOCK signal during NORM and QUAL SA.

Common ground lead for all function modes. Note that this input is internally
connected to earth ground.

Figure 3-6. Signature Multimeter, Data Probe and Timing Pod Features
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HEWLETY «

f‘lL NAlqu

= 250V MAX

@ 50058 SIGNATYRE MULTINECTER

E]E]EIEJQEJ

UNCAL
t
1

OISE MRG)
DATA CLOCK  ST/SPrQUAL ;ADJus

D D \
-
AINMENEMIERRE POLARITY umin
LLOCK wAm svov auaL
" Hoto

@ usten
Q@ TALK
@ sro

PROBE.

LOGCAL

Q000

3
|
] SWITCH l

”HP%BW
3 E

@ remor

© pispLAY

(O GATE LED
@ UNSTABLE LED

@ uncaL LD

a non-standard value.

(P® T17L LEDs

Flashing of GATE LED indicates 50058 is being gated.

Indicates an unstable signature reading.

will light to indicate this condition.

(@ ECL LEDs

will light to indicate this condition.

@ 5v cMOs LEDs

UNCAL LED wil! light to indicate this condition.

Contains the five seven-segment LED displays, and the preceding minus sign.

Indicates that one or more of currently used input threshold levels is adjusted to

Indicates the respective thresholds are set to test TTL logic. The TTL LED will be
lighted even if the thresholds have been modified by the user. The UNCAL LED

Indicates the respective thresholds are set to test ECL logic. The ECL LED will be
lighted even if the thresholds have been modified by the user. The UNCAL LED

Indicates the respective thresholds are set to test 5V CMOS logic. The 5V CMOS
LED will be lighted even if the thresholds have been modified by the user. The

Figure 3-7. Front Panel Indicators
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Sl 5005B SIGNATURE MULTIMETER
@ HEWLETT » PACKARD '
MTHRESHOLD N
AT ) @-——=@ :
AP S S
|
oo —©
———— i i
FUNCT’ON DAYA CLOCK  ST/5P/QUAL
N RN [N Tonz \’\w
i i POLARITY [t s
& - -~ : cwcx sunr sro» QuAL \®
NE LO
LINE B0V MAR v vpe s. .z 'O .z 'O .. 1@ @z .
4= Biojoo]o (1;](’/3 QQ
@ REMOTE HP-1B status indicator lights when the 5005B is under remote control.

@ usTEN
® Tak
@® srqQ

@ PROBE SWITCH

@ cLock

@ START
@ stor

@ qQualL

HP-1B status indicator lights when the 5005B is addressed to listen.
HP-IB status indicator lights when the 50058 is addressed to talk.

HP-1B status indicator lights when the 5005B has requested service from
the controller. SRQ line can be set by the 5005B in response to conditions defined
by the Service Request Mask, provided the Service Request Mask has been set.

Probe switch status indicator. ON or flashing when the probe switch is enabled.
Flashing indicates the 50058 is ready for a switch press, ON indicates the switch
has been pressed.

LED indicators for the status of the CLOCK polarity. Current active slope
setting will be lighted.

LED indicators for the status of the START polarity. Current active slope
setting will be lighted.

LED indicators for the status of the STOP polarity. Current active slope setting
will be lighted.

LED indicators for the status of the QUAL polarity. Current active level
setting will be lighted.
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>

® 660 O O 60688 O

5005B SIGNATURE MULTIMESER
HEWLETT » PACKARD

| @

E]-.l

o @ usten
cuos ¢ _.‘ N "i-\
| INOISE MRG ‘ 7@

FUNCTION o

(3174 Jonz "

cifex  swsprhtaL | oADauST :y
- ‘ },— PROBE,
{} J [ SwiTcH

AT POLARITY s
cwcx srAM stov auaL

Hl LO

ALARM
‘. . " .2 !‘ . @ @ voL .

250V MAX ﬂ
oy Ve

ajojo

NOISE MRG
ADJUST

QUAL

STOP
START
CLOCK

ST/SP/QUAL

CLOCK

DATA

Vp-

kQ

Voltage threshold adjustment by single steps (or continuously if pressed and
held) up or down in increments of 50 mV. Threshold adjustment pushbuttons can
be used to check noise margins in the tested logic circuit.

Selects whether the signature analysis is enabled by high or low level of the
qualifying signal.

These three pushbuttons select either the positive-going or negative-going
transition of the input signals to be used for timing of the measurements.

This switch programs the ST/SP/QUAL inputs to operate with TTL, ECL, or 5V
CMOS logic families.

This pushbutton programs the CLOCK input to operate with TTL, ECL, or
5V CMOS logic families.

This pushbutton programs the DATA input to operate with TTL, ECL, or 5V CMOS
logic families.

This pushbutton activates the negative peak voltage measurement.

This pushbutton activates the resistance measurement. The measured resistance
must be placed between the Data Probe tip and the Pod or Data Probe ground.

The ms pushbutton activates the time interval measurements between the START
and STOP signals at the Timing Pod leads.

Figure 3-8. Front Panel Controls
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Sjujule

TOTLZ

kHz

QUAL

NORM

Vp+

AV

DCV

LINE OFF-ON

LOCAL

ALARM
VoL

This pushbutton activates the 5005B for counting the number of pulses at the
input to the Data Probe occurring between the START and STOP pulses at the
input to the Timing Pod.

The kHz pushbutton activates the 5005B for frequency measurements.

The QUAL pushbutton activates the 5005B for signature analysis in the qualified
mode. The CLOCK, START, STOP edges, and QUAL level as well as the logic
thresholds are programmable in this mode.

The NORM pushbutton activates the 50058 for signature analysis in the normal
mode. The CLOCK, START, and STOP trigger edges as well as the logic thres-
holds are programmable in this mode.

This pushbutton activates the positive peak voltage measurement.

The delta volt pushbutton activates the 5005B to measure voltage levels at the
Data Probe referenced to the voltage at the Data Probe at the time the AV

pushbutton was pressed.

The DCV pushbutton activates the 50058 to measure the voltage at the Data
Probe tip referenced to ground.

This is the main line switch for power to the 5005B.

This pushbutton places the 5005B back to “Local” operation when pressed while
in REMOTE (unless the Local Lockout command has been issued).

This pushbutton operates in a toggle fashion, setting the volume of the
alarm (beep) at either a low or high level. This key is not programmable.
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CRUTIONEN

METRICISJINCHIMARDWARE,
ConSuLTISERVICEIMAND AL

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

=)

HP-1B address switches, contains switches A1 through A5. A6 is not used,
A7 sets 5005B to TALK-ONLY or ADDRESSABLE modes.

e

HP-IB Interface Connector for remote operation via the HP-1B.

Figure 3-9. Rear Panel Features
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Table 3-5. Operator’s Check
OPERATOR’S CHECK PROCEDURE
NOTE
Before switching on the instrument, ensure that the voltage
selector is set to the correct position, the correct fuse is installed,
and the safety precautions, as described in Section II, para-
graph 2-5 through 2-11, are observed.
STEP PROCEDURE RESULTS
1. Set 5005B LINE switch When the instrument is first turned-on, the instrument per-
to ON. forms a self-test, indicated by all front panel LEDs lighted
for a few seconds. The GATE and UNSTABLE LEDs flash momen-
tarily. After self-test, the 50058 should be in the NORM Signature
Analysis mode, with TTL thresholds selected and all positive
polarities indicated by the respective LEDs. (Refer to para-
graph 3-32))
NOTE
Successful completion of the power-up self-check verifies the
proper operation of the majority of circuitry. The following steps
verify additional circuitry, not tested during self-test.
If during power-up or normal operation, error message 15
is displayed, the 5005B could be defective. Refer to Paragraph
3-37, ERROR MESSAGES, in this section.
kQ k2 j
2. Press [3 pushbutton LED lights. 5005B displays 775 /7 .
3. Connect Data Probe 5005B measures approximately 100k} for each lead.
tip to the Pod START/
ST/SP (green), STOP/
QUAL (red) and
CLOCK (yellow)
leads sequentially.
4, Connect Data Probe 5005B measures 0+.002 (k).
tip to the Pod ground
(black) lead.
5. If all test results are normal, the operator can have a high degree
of confidence that the 5005B is operating correctly.

3-20




Model 50058

Operation
Table 3-6. NORM Signature Analysis Measurement
NORM SIGNATURE ANALYSIS MEASUREMENT PROCEDURE
NOTE
Correct (expected) signatures for the Device Under Test (DUT)
must be known for proper use of the 5005B. Signatures will
usually be listed in the troubleshooting section of the DUT
manual.
NOTE
The Logic probe is active in this mode.
STEP PROCEDURE RESULTS
NORM NORM
1. | Press E] . pushbutton lights.
2. | Connect START/ST/SP,
STOP/QUAL, CLOCK,
and Pod ground (1) leads
to specified Start, Stop,
and Clock test points,
respectively,of the DUT.
(Refer to DUT manual.)
3. | Set [:] , D , Specified edges toggle and LEDs light. GATE light

indicates gating.

ST/SP/QUAL

and D edges as

stated in DUT
manual. (Refer to

paragraph 3-46).

CLOCK START

4 | set = g '°’ Corresponding LEDs light.

alek

STOP

g s to the Logic

family indicated in
DUT manual. (Refer to
paragraph 3-49).

NOTE

If the DUT manual specifies a 5004A Signature Analyzer, select
only the preset TTL THRESHOLD levels.
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Table 3-6. NORM Signature Analysis Measurement (Continued)

NORM SIGNATURE ANALYSIS MEASUREMENT PROCEDURE (Continued)

STEP

PROCEDURE

RESULTS

The set-up can be
checked by probing
Vee fro an expected
signature.

5005B displays Vec signature.

Connect Data Probe
to the tested node
of DUT.

5005B displays test signatures to be compared with those in
DUT manual.

NOTE

The first two signatures displayed may be wrong, noticeable
only when very slow gating is used. In this condition the
UNSTABLE LED will light and the signatures should be ignored.
When a signature, which is different from the preceeding

signature is displayed, the UNSTABLE LED lights. The first correct

signature (following an incorrect signature) will have the UN-
STABLE LED lighted. Only at the second correct signature will the
UNSTABLE LED turn off. The 5005B has to read at least two
consecutive identical signatures before the UNSTABLE LED will

turn off.

DISPLAYED
SIGNATURE

INCORRECT

INCORRECT

CORRECT

CORRECT

CORRECT

UNSTABLE
LED

ON

ON

ON

OFF

OFF
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Table 3-7. QUAL Signature Analysis Measurement

QUAL SIGNATURE ANALYSIS MEASUREMENT PROCEDURE

NOTE

Correct (expected) signatures for the Device Under Test (DUT)
must be known for proper use of the 5005B. Signatures will
usually be listed in the troubleshooting section of the DUT

manual.
NOTE
The Logic probe is active in this mode.
STEP PROCEDURE RESULTS
QUAL QUAL

1. | Press D . pushbutton lights.

2. Connect START/ST/SP
STOP/QUAL, CLOCK,
and Pod ground (1)
leads to specified test
points of the DUT.
(Refer to DUT manual.)

CLOGK  START
3. |Set &6 -Q-e, Specified edges toggle and LEDs light. GATE light

D D indicates gating.
sSTOP

-"D. edges and

QUAL
HI LO

J
Moy )
<

D level as in

DUT manual. (Refer to
paragraph 3-46).

DATA CLOCK

4. | Set D , D , Corresponding LEDs light.

ST/SP/QUAL

and D to the

Logic family indicated
in DUT manual. (Refer to
paragraph 3-49).

5. | The set-up can be 5005B displays Vcc signature.
checked by probing
Vee for an expected
signature.

3-23



Model 5005B
Operation

Table 3-7. QUAL Signature Analysis Measurement (Continued)

QUAL SIGNATURE ANALYSIS MEASUREMENT PROCEDURE (Continued)

STEP PROCEDURE

RESULTS

6. Connect

of DUT.

to the tested node

Data Probe

5005B displays test signatures to be compared with those in

DUT manual.

NOTE

The first two signatures displayed may be wrong, noticeable
only when very slow gating is used. In this condition, the
UNSTABLE LED will light and the signatures should be ignored.
When a signature, which is different from the preceeding signa-
ture is displayed, the UNSTABLE LED lights. The first correct
signature (following an incorrect signature) will have the UN-
STABLE LED lighted. Only at the second correct signature will
the UNSTABLE LED turh off. The 5005B has to read at least two
consecutive identical signatures before the UNSTABLE LED will

turn off.

DISPLAYED
SIGNATURE

INCORRECT

INCORRECT

CORRECT CORRECT CORRECT

UNSTABLE
LED

ON

ON

ON OFF OFF
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Table 3-8. frequency Measurement
FREQUENCY MEASUREMENT PROCEDURE
NOTE
The Logic probe is active in this mode.
STEP PROCEDURE RESULTS
kHz kHz
1. | Press E] . pushbutton lights. Gate LED flashes at the fixed
1Hz gating rate.
DATA
2. | Set D to desired Selected logic family LED lights.
logic family. (Refer
to paragraph 3-49).
3. | Ensure one of the
ground (4.) leads is
connected to the
DUT ground. For
frequencies above
10MHz, the Data
Probe ground (1)
lead should
be used.
NOTE
The frequency measured gate time is fixed at one second as
indicated by the flashing GATE LED at the right of the display.
4, | Place the Data Display shows the measured frequency with the GATE LED

Probe tip on the flashing at the measurement rate.
signal to be measured.
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: Table 3-9. Totalize Measurement
} TOTALIZE MEASUREMENT PROCEDURE
|
l NOTE
The Logic probe is active in this mode.
STEP PROCEDURE RESULTS
TOTLZ TOTLZ
1. Press pushbutton lights.
STAF{I’
‘ 2. Set desired -,ét- o Selected edges toggle and LEDs light.
| sTOP D
| £
and D edges. (Refer
to paragraph 3-46).
3.  Set D and Selected logic family LEDs light.
. ST/SP/QUAL
D to desired
logic family. (Refer
to paragraph 3-49).
4.  Connect the Pod
START/ST/SP and
STOP/QUAL leads
to the START and
STOP signals.
5. Connect the Pod GATE light indicates gating.
ground (L) lead to
the ground of
the DUT.
6. Place the Data Display shows the number of pulses occurring during the time
Probe tip on the between the Start and Stop edges.
signal to be
totalized.
!
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Table 3-10. Time Interval Measurement

TIME INTERVAL MEASUREMENT PROCEDURE

NOTE

The Logic probe is not active in this mode and any activity
by the lamp should be ignored.

STEP

PROCEDURE

RESULTS

ms

Press D .

ms

pushbutton lights.

START
VAN
-Q- e
Set desired
STOP

AN
and -O- ® edges. (Refer

to paragraph 3-46).

Selected edges toggle and LEDs light.

ST/SP/QUAL

Set D to

desired logic family.
(Refer to paragraph
3-49).

Selected logic family LED lights.

Connect the Pod
ground (1) lead to
the ground of

the DUT.

GATE light indicates gating.

Connect the Pod
START/ST/SP and
STOP/QUAL leads
to the START and
STOP signals to be
measured.

Display shows the time interval between selected transitions of
the START and STOP signals.
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Table 3-11. Resistance Measurement

RESISTANCE MEASUREMENT PROCEDURE

NOTE

The Logic probe is not active in this mode and any activity by
the lamp should be ignored.

STEP

PROCEDURE

RESULTS

k2

Press G

kﬂ pushbutton lights. If the Data Probe is not
connected, the 5005B displays 75517 .

Before taking

CAUTION

resistance measurements, ensure the tested circuit

is not under power and is disconnected from the earth ground.
This can normally be done by disconnecting the AC power cord.

Connect Data Probe
ground (L) lead on
one side of resistance
to be measured.

Place Data Probe
tip on other side
of resistance to

be measured.

Display shows the measured resistance between the Data Probe
tip and ground.
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Table 3-12. Voltage Measurement
VOLTAGE MEASUREMENT PROCEDURE
NOTE
The Logic probe is not active in this mode and any activity by
the lamp should be ignored.
STEP PROCEDURE RESULTS
ocv ocv
1. Press E] pushbutton lights.
2. Connect Data Probe
or Pod ground (L)
lead to the
common ground
point of source
to be measured.
3. Place Data Probe Display shows the measured voltage between the Data Probe
tip on voltage point and ground.
to be measured.

CAUTION

The Ground input of the DVM is attached to earth ground via the
instrument chassis. Do not connect to any voltage other than
earth ground.
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Table 3-13. Difference Voltage Measurement

DIFFERENCE VOLTAGE MEASUREMENT PROCEDURE

NOTE

The Logic probe is not active in this mode and any activity by
the lamp should be ignored.

STEP

PROCEDURE

RESULTS

Connect Data Probe
or Pod ground (L)
lead to the
common ground
point of source

to be measured.

Place Data Probe

tip on circuit

point to be used

as a voltage reference

point. Press and

Av
hold @ OR the

Data Probe switch.
Hold Data Probe on
voltage reference
until a numeric
display (= 0.000)
appears.

Av
pushbutton lights. 5005B displays zero voltage difference.

This is the reference voltage for the following difference

. measurements.

Place Data Probe
tip on the circuit
point whose voltage
is to be measured.

Display shows the voltage difference between the currently
probed circuit point and the previously defined reference
(step 2) point.
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Table 3-14. Peak Voltage Measurement

PEAK VOLTAGE MEASUREMENT PROCEDURE

NOTE

The Logic probe is not active in this mode and any activity by
the lamp should be ignored.

STEP PROCEDURE RESULTS

vep—

1. Press B or E] Selected pushbutton lights.

2. Connect Data Probe
ground (L) lead

to the ground of
test. Leaving the
Data Probe ground
disconnected will
result in inaccurate
measurements.

NOTE
Disregard blinking of GATE LED and Data Probe logic light.

3. Place Data Probe Display shows the peak voltage value at the Data Probe.
tip on the circuit
point at which peak
plus or minus voltage
is to be measured.
Do not exceed

(+) or (=) 12.0 Vdc.
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3-79. REMOTE PROGRAMMING VIA THE HP-IB
3-80. Introduction

3-81. The 5005B Signature Multimeter is compatible with the Hewlett-Packard Interface Bus
(HP-IB). Remote Programming is installed as standard equipment and allows the instrument to
respond to remote control instructions and output measurement data via the HP-IB. At the
simplest level, the 5005B can output data in the talk only mode to other devices such as a
controller or printer. In more sophisticated systems, a computing or other type of controller can
remotely program the 5005B to perform a specific type of measurement, trigger the measure-
ment, and collect the results.

NOTE

HP-1B is Hewlett-Packard’s implementation of IEEE Std. 488-1978,
Standard Digital Interface for Programming Instrumentation”,

3-82. The operator must be familiar with the selected controller (e.g., the 9825A/B, 9826A,
9830A, 9835/45A, or 85A), the HP-1B, and the manual operation and functional capabilities of the
5005B. The following HP manuals should provide useful background information:

Hewlett-Packard 85 Owner’s Manual and Programming Guide (P/N 00085-90002)
Hewlett-Packard 85 1/0 Programming Guide (P/N 00085-90142)
Hewlett-Packard 9825A Calculator Operating and Programming Manual

(P/N 09825-9000)
Hewlett-Packard 9825A String Variable Programming (P/N 09825-90020)
Hewlett-Packard 9825A Calculator General 1/0 Programming (P/N 09825-90024)
Hewlett-Packard 9825A Calculator Extended 1/O Programming(P/N 09825-90025)
Hewlett-Packard 9825B Manual Kit (P/N 09825-87901)
Hewlett-Packard 9826A BASIC Manual Set (P/N 09826-87902)
Hewlett-Packard 9835A Operating and Programming Guide (P/N 09835-90000)
Hewlett-Packard 9835A 1/0 ROM Programming Manual (P/N 09835-90060)
Hewlett-Packard 9845A Operating and Programming Guide (P/N 09845-90060)
Condensed Description of the Hewlett-Packard Interface Bus(P/N 59401-90030)
HP-IB Programming Hints For Selected Instruments (P/N 59300-90005)
HP-IB User Guide, 9830A (P/N 59300-90002)
Tutorial Description of the Hewlett-Packard Interface Bus (P/N 5952-0156)

3-83. BUS COMPATIBILITY

3-84. Interface Functions

3-85. The capability of a device connected to the bus is specified by its interface functions.
These functions provide the means for a device to receive, process, and send messages over the
bus. Table 3-15 lists the 5005B interface functions using the terminology of the IEEE 488-1978
standard. These functions are also listed above the rear panel HP-IB connector, as follows:

SH1, AH1, T5, L4, SR1, RL1, PPO, DC1, DT1, C0, E2

3-86. The number following the interface function code indicates the particular capability of
that function.
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Operation
Table 3-15. HP-1B Interface Functions (QEE)
INTERFACE FUNCTION
SUBSET IDENTIFIER INTERFACE FUNCTION DESCRIPTION
SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
T5 Talker (basic talker, serial poll, talk only mode, and
unaddress if MLA capabilities).
L4 Listener (basic listener, no listen only, and unaddress
if MTA capabilities).
SR1 Service request capability.
RL1 Complete remote/local capability.
PPO No parallel poll capability.
DC1 Complete device clear capability.
DM Device trigger capability.
Cco No controller capability.
E2 Three-state bus drivers.

3-87.

The 5005B operates (as listed in Table 3-15) as both a talker and listener. The 50058 output

format is the same regardless of the mode (talk only/addressable).

a.

TALK: The 5005B can be addressed to Talk by a controller or by the TALK ONLY switch.
When addressed as a Talker, the 5005B will send data to other devices on the bus. This
data is the result of the measurement or the next measurement, depending on the
function selected. The TALK ONLY switch and the HP-IB address switches are located on
the rear panel (see Figure 3-10).

NOTE

To remove the 5005B from the TALK ONLY mode, set the TALK
ONLY switch A7 to “O” and cycle the line power.

LISTEN: When addressed as a Listener, the instrument can accept any number of
commands from the controller via the bus. These commands are used to program the
instrument operation.

SERVICE REQUEST (SRQ): SRQ can be sent active on the bus at the end of the
measurement. The 5005B has the capability to request service asynchronously from the
controller in charge of the bus. See “QM” command described in Service Request Mask,
paragraph 3-131.

REMOTE/LOCAL: Normally, the 5005B is under front panel (local) control. To program
the 5005B, it must be placed in Remote. Once in Remote, programmable functions
cannot be affected by front panel control, except the LOCAL and ALARM VOL keys. The
LOCAL key may be used to return the 50058 to local control. This key may be disabled
with Local Lockout (LLO). In LLO, the bus command LOCAL must be sent to disable LLO.

PARALLEL POLL: The 5005B does not respond to a parallel poll.

DEVICE CLEAR: When a group or selected device clear is received, the 5005B clears the
error (if present), resets and initiates a new measurement.

DEVICE TRIGGER: When a device trigger is received, the 5005B will make a new
measurement and wait for data collection.

CONTROLLER: The 5005B cannot act as a controlier.

DRIVERS: The 5005B has three-state output bus drivers. The output bus goes to the three-
state whenever it is not in TALK.
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3-88.

BUS MESSAGES

3-89. Through bus messages, devices on the bus can exchange control and measurement
information. There are twelve basic messages which can be sent over the interface. Table 3-76 lists
each bus message, giving a description, the 5005B response, and examples of various controllers’
implementation of the messages. The following paragraphs provide a more detailed description

of these messages.

3-90. Bus Message Response

a.

REMOTE: The 5005B goes remote when it receives the REMOTE message on the HP-1B.
All front panel controls except the LOCAL key are ignored. In REMOTE operation, the
50058 is programmed by the controller via messages sent over the bus. Until changed, the
state of the 5005B remains as it was prior to receipt of the REMOTE message.

LOCAL: Returns the 5005B to front panel control. Otherwise, the state remains as it was
prior to receipt of the LOCAL message.

NOTE

The 5005B does not respond to any messages other than
REMOTE, STATUS, TRIGGER, CLEAR, and DATA messages when
in LOCAL operation.

LOCAL LOCKOUT: Disables the 5005B LOCAL key. The 5005B remains in remote
operation until a LOCAL message is received on the bus. The LOCALLOCKOUT message
can be used to maintain “absolute” programmatic control of the 50058.

GO TO LOCAL AND CLEAR LOCAL LOCKOUT: Returns the 50058 to front panel control
following a LOCAL LOCKOUT message. Otherwise, the state of the 5005B remains as it
was prior to receipt of the GTLCLL message.

ABORT: Terminates any HP-IB activity and returns control to the system controller.
Parameters remain as they were before the ABORT message. Any partially entered HP-IB
data message is aborted.

CLEAR: Initiates a new measurement.

TRIGGER: The 5005B takes a measurement and waits for the controller to collect the data.
Any other command will cancel the wait status. When the 5005B is group or single
triggered, it will wait for data collection.

ADDRESS
TALK

ONLY "] 168 4 2 1

bl

~>| Ce

~ >
>

A
3

N >

A
4
NOT USED
ADDRESSABLE

-

3-34

Figure 3-10. 5005B Address Switches




Table 3-16. Bus Messages

Model 5005B
Operation

DesicuED FOR

SYSTEMS

HP-1B SAMPLE 9825A SAMPLE 85A
D RIPTIO P
MESSAGE EsC N/RESPONSE (address=03) (address=03)
DATA A means to send commands to and wrt 703,“F1” OUTPUT 703;“F1”
receive measurement data from red 703,A ENTER 703; A
the 5005B.
Starts a new measurement, if the
5005B is in remote, or local trg 7 TRIGGER 7
& listen.
TRIGGER
Starts a new measurement. If the
5005B is in local, the 5005B will trg 703 TRIGGER 703
go into remote.
CLEAR Starts a new measurement. clr 7 CLEAR 7
. clr 703 CLEAR 703
Front panel function keys are
REMOTE disabled (except LOCAL and ALARM rem 703 REMOTE 703
VOL). All settings remain unchanged
unless modified by a data message.
LOCAL Returns the 50058 to local (front Icl 703 LOCAL 703
panel) control.
LOCAL Disables front panel keys; only
LOCKOUT | controller can return 5005B to llo 7 LOCAL LOCKOUT 7
local.
GOTO
LOCAL
AND Returns all devices on the bus Icl 7 LOCAL 7
CLEAR to local (front panel) control;
LOCAL local lockout cleared.
LOCKOUT
SERVICE 5005B will request service from the rds (703) A= SPOLL (703)
REQUEST controller after meeting the (DEVICE STATUS)
condition(s) set by the service
request mask (command QM).
STATUS Presents status information. rds (703) A= SPOLL (703)
BYTE (BUS STATUS)
STATUS Not applicable
BIT
PASS Not applicable
CONTROL
Terminates all bus communications;
ABORT tells all devices to unlisten; cli7 ABORTIO 7

listen LED will go out.

h. SERVICE REQUEST: When in remote operation, the 5005B can send a SERVICE REQUEST
message (SRQ) to the controller under any or all of the following condition(s), as defined
by the Service Request Mask. The Service Request Mask (QM command, see paragraph

3-131) must be set prior to the condition.

1.

2.

Data ready. A measurement has been completed and is available for collection.

Probe Switch pressed. The probe switch has been pressed to initiate a

measurement.

Error. An error condition exists.
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3-91.

3-92. To use the 5005B in an HP-IB system, set the rear panel address switches to the desired
address. The leftmost switch sets the 50058 to either the addressable or TALK ONLY mode. The
addressable mode jis used when the 5005B functions as a talker and listener. The TALK ONLY
mode is employed when the 5005B is operating in an output only condition. In this mode, the
5005B will send data to a controller or other listeners when the probe switch is pressed.

3-93. The five rightmost switches, A5 through A1, set the TALK and LISTEN addresses of the
5005B when it is used in the addressable mode. Table 3-18 shows all possible address settingsand
the corresponding ASClI codes for talk and listen. The 5005B is factory set to address 03 as shown
in Figure 3-10.

3-36

STATUS BYTE: The controller can read the 5005B STATUS BYTE at any time to check
selected operating conditions. The assignment of the bits of the 50058 STATUS BYTE are

shown in Table 3-17.

Table 3-17. 5005B Status Byte

D7 D6 D5 D4 D3 D2 D1 Do
0 SRQ POWER LOCAL BUSY ERROR PROBE DATA
FLAG ON OK | SWITCH | READY
PUSHED
128 64 32 16 8 4 2 1

A decimal number equivalent to the sum of the different status bits will be sent in response
to the status request.

STATUS BIT: Not used.

PASS CONTROL: Not used.

ADDRESS SELECTION




Table 3-18. Address Selection

Model 5005B
Operation

DESIGNED 1 OR

L HP-1B 2

SYSTEMS

ADDRESS
TALK
ONLY "] 168 4 21

b/l
i

N3 I Bl
- Te

~ >

A
3

A
4
NOT USED
ADDRESSABLE

(Shown in addressable mode, and address 03)

NOTE

Select the decimal listen address from the table below and set the

address switches to the corresponding positions.

5-BIT
DECIMAL CODE

ASCHl CODE
CHARACTER ADDRESS SWITCHES
LISTEN TALK A, A, A; A, A,
sp @ 0 0 0 0 0
! A 0 0 0 0 1
“ B 0 0 0 1 0
# C 0 0 0 1 1
$ D 0 0 1 0 0
% E 0 0 1 0 1
& F 0 0 1 1 0
‘ G 0 0 1 1 1
( H 0 1 0 0 0
) I 0 1 0 0 1
* J 0 1 0 1 0
+ K 0 1 0 1 1
, L 0 1 1 0 0
— M 0 1 1 0 1
: N 0 1 1 1 0
/ (o) 0 1 1 1 1
0 P 1 0 0 0 0
1 Q 1 0 0 0 1
2 R 1 0 0 1 0
3 S 1 0 0 1 1
4 T 1 0 1 0 0
5 u 1 0 1 0 1
6 \Y 1 0 1 1 0
7 w 1 0 1 1 1
8 X 1 1 0 0 0
9 Y 1 1 0 0 1
: z 1 1 0 1 0
; C 1 1 0 1 1
< \ 1 1 1 0 0
= ] 1 1 1 0 1
> ~ 1 1 1 1 0

00
01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
|«
23
24
25
26
27
28
29
30

Address “21” is preset controller address.
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3-94. 5005B ERROR CONDITIONS

3-95. Failures during the power-up self-check {and some modes of normal and remote
operation) result in an error condition, detected by the 5005B and identified by a specific
numbered ERROR MESSAGE and audible beeps. The following paragraphs describe how to
identify the specific error number and corresponding ERROR MESSAGE. The flowchartin Figure
3-11 illustrates the sequence of operator steps.

3-96. For most error conditions, the 50058 initially displays “Err15”. This display is meant to
alert the operator of the error condition and prompt the request of the error number via the
HP-IB.

3-97. When the 5005B detects an error condition, Err15 is displayed and the alarm will sound. If
the Err15 occurs while in remote, pressing the LOCAL key or having the controller send “GO TO
LOCAL” or the “DCL” command, will clear the “Err15” display. To access the error code, wait
three seconds for the “Err15” to clear, then have the controller execute an error code recovery

routine, as illustrated in Figure 3-71. After the controller sends the “SE” (Send Error) command, ~

the 5005B returns a decimal representation of the individual error. After clearing an error con-
dition, the front panel set-up must be re-established.

50058 ERROR
HP85A Error Code Recovery Routine

e ]

{1@ LOCAL 7 g |
! :‘:1 WA I T ':'t’“_;??-. i DISPLAY =
28 REMOTE Te3 ! ERR 157
! J8 QUTFPET FR3:vsEY |
533 ENTER FTEZ:H i
&8 DISF-® ! HARDWARE ERROR
] Fa EHD J ATTEMPT TO READ
‘ ERROR CODE VIA HP-IB +
REFER TO TABLE
3-19
“5005A"
ERROR
PERFORM TEST AS

DESCRIBED IN
PARAGRAPH 8-274

HARDWARE ERROR

HP-1B COMMAND
oR *
OPERATOR ERROR

+ SERVICING REQUIRED

REFER TO TABLE
3-19

Figure 3-11. 50058 Error Message Flowchart
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3-98. There are 19 ERROR MESSAGES applicable to the 5005B HP-IB Hardware, Operating
Software, and Commands. They are assigned numbers between 40 and 88, as listed in Table 3-79.
Errors 40 through 50 will require servicing to correct. Errors 81 through 88 are operator or
controller errors which may be cleared (see paragraph 3-97) and re-attempted. '

Table 3-19. HP-IB Error Codes

Hardware and Operating Software Related Errors

Error 40 Function key LED error. Either none or more than one function key LED(s) on.
implies a 5005A* failure, Port C4 failure or 5005B in some diagnostic mode
(e.g., display test).

Error 41 Attempt to push illegal key code (>18).

Error 42 Unrecognized character read from display; error found during ASCII
conversion. Implies 5005A* failure or Port C4 failure.

Error 43 No response to key depression.

Error 44 Internal error during command interpretation; offset counter incorrect.
Fatal error.

Error 45 Internal error. Parameter out of range. Fatal.

Error 46 Invalid interrupt on HP-IB interrupt line.

Error 47 lllegal key code read from keyboard IC (74C923).

Error 48 Display IC (7218) digit strobe error. Implies IC failure or Port C5 failure.

Error 49 ERXX read from 5005A display. (See paragraph 8-274 for procedure to identify
errors 0-20.

Error 50 Two or more mutually exclusive polarity select leds, or two or more mutually exclusive

threshold select leds found on during “SU” execution.

HP-IB Command and Operation Related Errors

Error 81 Command string too long (over 250 characters).

Error 82 No match for HP-IB command. Implies illegal or incomplete HP-1B command.

Error 83 Illegal or missing numeric trailer in HP-IB command.

Error 84 Attempted selection of an edge select or threshold select not active in this
function.

Error 85 HP-1B IC (8291) “Err”’ bit set. Implies no active listeners on the bus. Controller
error.

Error 86 Illegal threshold voltage command format.

Error 87 Programmed threshold voltage out of range.

Error 88 Local Key pushed and some function other than delta volts selected after remote

selection of deita volts. The delta volts reference is no longer valid, resulting in the
possibility of erroneous data being sent to the controller.

* Error conditions caused by any 5005B circuitry other than the HP-1B assembly itself are considered “5005A”
errors.

3-99. FRONT PANEL HP-IB STATUS LEDs

3-100. The four HP-IB status LEDs on the front panel indicate the status of the 50058. The
REMOTE LED lights to indicate that the 5005B is under remote control. The LISTEN LED lights to
indicate that the 5005B is addressed to listen (receive commands). The TALK LED lights to indicate
that the 5005B is addressed to talk (send data). The SRQ LED lights to indicate that a service
request condition exists (as determined by a set service request mask bit).

3-39
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on

3-101. When the 5005B returns from remote operation to the local mode, the REMOTE LED
turns off. The TALK or LISTEN, SRQ, and PROBE SWITCH LEDs will remain in their current state. If
the 5005B is unaddressed, the PROBE SWITCH and SRQ LEDs will remainin their current state. In
the TALK ONLY mode, the TALK and PROBE SWITCH LEDs are always lighted.

3-102. In addition to the HP-1B status LEDs, the front panel PROBE SWITCH status LED indicates
the present condition of the probe switch. When this LED is flashing, the probe switch is enabled
and ready for a switch press. Pressing the probe switch initiates a measurement. The PROBE
SWITCH LED goes from flashing to ON to indicate that the probe switch has been pressed. In
many real time measurement environments, however, the flashing to ON (then back to flashing)
lighting sequence may be too fast to see. After the PROBE SWITCH LED responds, the
measurement information is ready for collection by the controller.

3-103. HP-1B COMMAND CODE SYNTAX DIAGRAMS

3-104. Statement syntax is represented pictorially throughout this section, to explain the format
in which HP-IB programming commands should be sent to the instrument. All characters
enclosed by a rounded envelope must be entered exactly as shown. Words enclosed by a
rectangular box are names of items used in the statement and are described in the text following
the diagram. Items contained within circles indicate required literals which must occur in the
statement syntax exactly as shown.

NOTE

Spaces are not included in all instances where they may occur.
Rather, they are included as (optional) additions to the com-
mand string in places where clarity is gained by their use.

3-105. Statement elements, connected by lines, can be followed in only one direction as in-
dicated by the arrowhead at the end of the line. Any combination of statement elements that can
be generated by following the lines in the proper direction is syntactically correct.

3-106. The syntax drawing example shown below illustrates the use of the uncalibrated Clock
threshold setting command.

VALUE

VALUE — The range of acceptable threshold values is -12.50 V to +12.50 V. The
data must be sent in the following format:

+ XX.XX

The “+” sign and the leading “0”” are optional. The least significant digit
must be either a “0” or a ““5”, For example, acceptable values are -11.75,
0.05, +03.60, 9.85. Unacceptable values are -13.60 (out of range), 0.6
{no LSB), +03.67 (LSB not 0 or 5), 9. (no LSB).

3-107. By following the arrowheads on the lines, the acceptable command codes are:
UC1 (with some value)
. UC2 (with some value)

UC3 (with some value)
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3-108. The value description occurs in text following the diagram to indicate acceptable values o
for this parameter. Therefore, acceptable command strings are:

UC1-4.65

UC2-04.65

UC30.45
3-109. INPUT CODE FORMAT

3-110. The 5005B will accept command strings in either upper or lower case. Spaces and
commas between commands are ignored. Semicolons are interpreted as line terminators. In
addition, parity bits will be ignored. Depending upon the controller, this can help to speed up
programming. The following command statements will produce identical results:

OUTPUT 703; “F1AL2QM2PS1”

output 703; “f1al2qm2ps1”’

< OUTPUT } SELECT CODE

ADDRESS

) 4

O~O-—Jeomno Lo

SELECT CODE — SELECT CODE DIGIT FOR CONTROLLER (USUALLY 7)

ADDRESS — ADDRESS OF 5005B AS DETERMINED BY REAR PANEL
ADDRESS SWITCHES
COMMAND — STRING OR SEQUENCE OF ASCII BYTES

\d

‘ ENTER } SELECT CODE ADDRESS ‘——>O—N VARIABLE |—

SELECT CODE — SELECT CODE DIGIT FOR CONTROLLER (USUALLY 7)

ADDRESS — ADDRESS OF 5005B AS DETERMINED BY REAR PANEL
ADDRESS SWITCHES
COMMAND — STRING OR SEQUENCE OF ASCH BYTES

VARIABLE — A NUMERIC OR STRING VARIABLE TO STORE THE READ INFORMATION

3-41
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3-112.  OUTPUT FORMAT

3-113.  The 5005B HP-IB assembly microprocessor continuously reads the display data during a
measurement and stores the most recent value. The 50058 can output this stored information to
the HP-1B in the talk mode.

3-114. TALK ONLY MODE

3-115. To place the 5005B in the TALK ONLY mode, address switch A7 must be set to the TALK
ONLY position, and the line power must be cycled. In this state, the front panel TALK status LED
will be lighted and the PROBE SWITCH LED will flash. Each press of the Data Probe switch sends
measurement data to the controller. The output data format for measurement information sent
via the HP-IB is:

Signature XXXX CR LF
Frequency XX.X.X.X.  E+3 CR LF
Totalize XXXXX  E+0 CR LF
Time Interval XXXXX.  E-3 CR LF
kQ XX.X.X.X  E+3 CR LF  Open circuit: 9.9999 E19 CR LF
DCV (=)XX.X.XX  E+0 CR LF
AV (-)XX.X.XX E+0 CR LF
VP+ (=) XX.XX E+0 CR LF
Vp- (=) XX.XX E+0 CR LF
NOTE

The SIGNATURE (NORM and QUAL), Vp+, and Vp- function
modes will output four digits as shown. All other modes output
five digits. The position of the decimal point within the five digit
output will vary, dependant upon the range autoselected by the
5005B (refer to Table 1-1, Specifications). The decimal point may
be in any one of the positions indicated. In the FREQUENCY
mode, for example, the output format appears as “XX.X.X.X.”.
This means that five digits and a decimal point will be output in
one of the following formats:

XX. XXX
XXX.XX
XXXX.X
XXXXX.

3-116. All data overflow conditions yield 9.9999 E+09 CR LF. In an error condition, the
response is “9E29"’,

3-117. MEASUREMENT TRIGGERING IN REMOTE

3-118. Inremote, the 5005B operates in a free run status, with most modes self-armed and self-
triggered. In general, programming and sending any function change causes the function to
change and measurements to automatically commence. For all functions, the latest completed
data is available after the 5005B completes the measurement. The following paragraphs describe
specific measurement cycles for the various 5005B functions.
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3-119.  FO, F1, F2, F3, and F4. For NORM SA (F0), QUAL SA (F1), kHz (F2), TOTL (F3), and ms (F4),
the 5005B continously monitors the gate light (GATE). When the gate light changes from “on” to
“off”’, the data is read and stored until the controller collects the data or until the data is replaced
during the next measurement cycle.

3-120. F5, F6, F8, and F9. For kQ}(F5), DCV (F6), Vp+ (F8) and Vp- (F9), the 5005B continously reads
the display and stores the data for the controller to collect.

3-121. F7. For AV (F7), a reference voltage must first be established before difference voltage
measurements can be taken. The recommended procedure for remote AV operation is as
follows:

a. The controller sends the function command “F7” for AV. This causes the 5005B function
to change to AV, and the front panel PROBE SWITCH LED to flash.

b. The controller should advise the operator of the proper reference node location, and
place the 5005B in the “talk’” mode.

c. The operator should locate the reference node with the Data Probe tip, and then press
the Data Probe switch, which triggers the reference measurement. After approximately
three seconds, the display should change from “----"" to the “reference value” (=0.000),
and the PROBE SWITCH LED should go from flashing to on. The reference value is sent
back so that the controller knows the reference is established. After the controller
collects the data, the PROBE SWITCH LED again begins to flash. If the operator needs to
know the reference voltage, place the Data Probe tip to “Gnd”’ and press the Data Probe
switch. The first difference reading will be the same value as the reference voltage, but
with the opposite sign.

d. The controller should advise the operator of the (next) test node. A press of the Data
Probe switch will cause a difference voltage measurement and subsequent data
collection.

e. If the controller needs a second or refreshed reference voltage or setup, the func-

tion command (F7) should be sent again. Repeat the procedure described in steps 1
through 3.

f.  The “P51”’ and “PS0” commands have no effectin the AV mode. In this mode, the PROBE
SWITCH LED is always on or flashing.

3-122. Signature Collection. During either of the Signature Analysis modes, the 5005B monitors
the gate light. When the gate light goes from on to off, a signature will be collected and is ready
for collection by the controller. The controller can read the most current data at any time. If the
controller sends the command “GET” or lets the operator press the-Data Probe switch, the 5005B
will simulate a key press corresponding to the current function settings. A signature will then be
collected after the second gate light (two identical consecutive signatures are required for a
stable signature).

3-123. COMMAND CODES

3-124. All local functions (with the exception of ALARM VOL) are programmable with
individual command codes via the HP-IB. In general, all functions operate in remote the same as
in local. The 5005B command codes are described in the following paragraphs. As a quick
reference, the program code set is listed (with condensed descriptions), in Table 3-22.
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3-125. Function Codes. The following paragraphs describe the programmable function codes
for the 5005B. Bold type denotes the default state on power-up and reset.

Fn (n=0,1,2,...9)

Function Select

FO = NORM Signature Analysis
F1 = QUAL Signature Analysis
F2 = Frequency (kHz)
F3 = Totalize (TOTLZ)
F4 = Time Interval (ms)
F5 = Resistance (kQ})
F6 = DC Voltage (DCV)
*F7 = Difference Voltage (AV)
F8 = Positive Peak Voltage (Vp+)
F9 = Negative Peak Voltage (Vp-)

* = Data Probe switch is automatically enabled in this mode.

The following syntax diagrams indicate the active front panel
parameters which may be programmed for each function. Ob-
serve that the names enclosed by a rectangular box refer to
commands defined later in this section, and should be replaced

NOTE

by the lower level commands indicated.

GO

CLOCK POLARITY SELECT

START POLARITY SELECT

[ [

STOP POLARITY SELECT

DATA THRESHOLD SELECT

. UNCALIBRATED DATA
THRESHOLD SETTINGS

CLOCK THRESHOLD SELECT

UNCALIBRATED CLOCK
THRESHOLD SETTING

ST/SP/QUAL
THRESHOLD SELECT

(L1

UNCALIBRATED ST/SP/QUAL
THRESHOLD SETTING
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CLOCK POLARITY SELECT

START POLARITY SELECT

STOP POLARITY SELECT

QUAL POLARITY SELECT

DATA THRESHOLD SELECT

UNCALIBRATED DATA
THRESHOLD SETTINGS

CLOCK THRESHOLD SELECT

UNCALIBRATED CLOCK
THRESHOLD SETTING

ST/SP/QUAL
THRESHOLD SELECT

UNCALIBRATED ST/SP/QUAL
THRESHOLD SETTING

A O W A

ﬁ

-

DATA THRESHOLD SELECT

UNCALIBRATED DATA
THRESHOLD SETTING

GO

START POLARITY SELECT

STOP POLARITY SELECT

DATA THRESHOLD SELECT

UNCALIBRATED DATA
THRESHOLD SETTINGS

ST/SP/QUAL
THRESHOLD SELECT

(TTTTT

UNCALIBRATED ST/SP/QUAL
THRESHOLD SETTING

>

o] o8

ettt
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START POLARITY SELECT |——A
STOP POLARITY SELECT A
ST/SP/QUAL y

THRESHOLD SELECT

4

[ {1

UNCALIBRATED ST/SP/QUAL .
THRESHOLD SETTING

F5

Fé

F8

-
~

F9

3-126. Polarity Codes. The following paragraphs describe the programmable polarity codes for
the 5005B. Bold type denotes the default states assumed if the active parameters for a specific
function do not occur in the function command string.

PC Clock Polarity Select

yse

PC1 = Clock triggers on rising edge of signal.
PC2 = Clock triggers on falling edge of signal.

o

T Start Polarity Select

g
PT1 = Start triggers on rising edge of signal.
PT2 = Start triggers on falling edge of signal.
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PP Stop Polarity Select
=1

PP1 = Stop triggers on rising edge of signal.
PP2 = Stop triggers on falling edge of signal.

PQ Qualify Polarity Select
=1E

PQ1 = Qualify set to active high.
PQ2 = Qualify set to active low.

3-127. Threshold Codes. The following paragraphs describe the programmable thresholds
codes for the 5005B. Bold type denotes the default states assumed if the active parameters for a
specific function do not occur in the function command string.

TD DATA Threshold select
ST

TD1 = DATA thresholds are set to TTL levels.

TD2 = DATA thresholds are set to ECL levels. -

TD3 = DATA thresholds are set to 5V CMOS levels.
TC CLOCK Threshold select

TC

TC1 = CLOCK thresholds are set to TTL levels.

TC2 = CLOCK thresholds are set to ECL levels.

TC3 = CLOCK thresholds are set to 5V CMOS levels.
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TQ ST/SP/QUAL Threshold select

TQ1 = ST/SP/QUAL thresholds are set to TTL levels.
TQ2 = ST/SP/QUAL thresholds are set to ECL levels.

TQ3 = ST/SP/QUAL thresholds are set to 5V CMOS levels.

ub Uncalibrated Data threshold settings

VALUE >

VALUE

VALUE _.G_. VALUE

UD1 HEXX. XX LEXX. XX =TTL DATA thresholds are selected to be redefined
to uncalibrated levels.

UD2 HEXX.XX LEXX.XX = ECL DATA thresholds are selected to be redefined
to uncalibrated levels.

UD3 HEXX.XX LEXX.XX = 5V CMOS DATA thresholds are selected to be
redefined to uncalibrated levels.

H = Selects the HIGH threshold to be redefined.
L = Selects the LOW threshold to be redefined.

NOTE

The 5005B will accept H, L, or both settings for this command.
Programming standard values into the active threshold will turn
off the UNCAL indicator.

VALUE — The range of acceptable threshold values is 12.50 V to +12.50 V.
The data must be sent in the following format:

x XX.XX

The “+” sign and the leading “0” are optional. The least signifi-
cant digit must be either a “0” or a “5”. For example, acceptable
values are -11.75, 0.05, +03.60, 9.85. Unacceptable values are
-13.60 (out of range), 0.6 (no LSB), +03.67 (LSB not 0 or 5), 9 .
(no LSB).

3-48




uc

uQ

Model 50058
Operation

Uncalibrated CLOCK threshold settings

1 —»| vaLue b—0m

UCT +XX.XX = TTL CLOCK thresholds are selected to be redefined to
uncalibrated levels.
UC2 £XX.XX = ECL CLOCK thresholds are selected to be redefined to

uncalibrated levels.

UC3 £XX.XX = 5V CMOS CLOCK thresholds are selected to be rede-
fined to uncalibrated levels.

VALUE — The range of acceptable threshold values is -12.50 V to +12.50 V.
The data must be sent in the following format:

+ XX.XX
The “+” sign and the leading “0” are optional. The least signifi-
cant digit must be either a “0” or a “5”. For example, acceptable
values are -11.75, 0.05, +03.60, 9.85. Unacceptable values are

-13.60 (out of range), 0.6 (no LSB), +03.67 (LSB not 0 or 5), 9.
{no LSB).

Uncalibrated ST/SP/QUAL threshold setting
D -

UQ1 £XX.XX = TTL ST/SP/QUAL thresholds are selected to be redefined to
uncalibrated levels.

VALUE }—m>»

UQ2 +XX.XX = ECL ST/SP/QUAL thresholds are selected to be redefined
to uncalibrated levels.

UC3 +£XX.XX = 5V CMOS ST/SP/QUAL thresholds are selected to be rede-
fined to uncalibrated levels.

VALUE — The range of acceptable threshold values is -12.50 V to +12.50 V.
The data must be sent in the following format:

+ XX.XX

The “+” sign and the leading “0” are optional. The least signifi-
cant digit must be either a “0” or a “5”. For example, acceptable
values are -11.75, 0.05, +03.60, 9.85. Unacceptable values are
-13.60 {out of range), 0.6 (no LSB), +03.67 (LSB not 0 or 5), 9.
(no LSB).

O€ SIGNED 1 On
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3-128. General Command Codes. The following paragraphs describe the general command
codes for the 5005B.

AL Alarm

ALT = A single audible tone is executed.
AL2 = A series of three audible tones is executed.
AL3 = A series of ten audible tones is executed.

NOTE

The alarm volume is not alterable via remote HP-IB control. The
front panel ALARM VOL key must be pressed to toggle the
volume.

PS Probe Switch Enable

PSO0 = Probe switch disabled.

PS1 = Probe switch enabled. The PROBE SWITCH LED will be flashing in
this state.

3-129. Operation of the Data Probe Switch in Remote

3-130. When the data probe switch is enabled, an operator switch press will execute a measure-
ment in a manner similar to the bus TRIGGER command. When the probe switch is enabled, the
yellow PROBE SWITCH status LED will flash. This directs the operator to position the Data Probe
tip to a test node indicated by the controller, and press the data probe switch to initiate the
measurement. After the data probe switch has been pressed, the PROBE SWITCH status LED will
change (from flashing) to on, until the measurement data is read by the controller. Once the data
probe switch is pressed, the controller can acquire data from the 5005B as often as it needs.

NOTE

Inthe AV and TALK ONLY modes, the data probe switch is always
enabled.
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RS Reset

Causes the 50058 to default to its power-up conditions of:

FUNCTION ovviiiiinninnnn. SIGNATURE (NORM)
CLOCK POLARITY ............ Positive edge

START POLARITY ............. Positive edge

STOP POLARITY ............ .. Positive edge

DATA THRESHOLDS .......... TTL

CLOCK THRESHOLD .......... TTL

ST/SP/QUAL THRESHOLD ..... TTL

PROBE SWITCH .............. disabled

SERVICE REQUEST MASK ..... cleared

For example, the following command codes are set upon execution of the
RS command:

Fo, PC1, PT1, PP1, TD1, TC1, TQ1, PSO, QMO

RS can be sent as the leading code in a command string. This initialization
clears all settings to default states and only the codes following in tiic
command string can change the operating mode from the default states.

3-131. Service Request Mask. The conditions which cause the 5005B to request service are
defined by the setting of the Service Request Mask. The controller sets the Service Request Mask
by sending one of the “QM” commands listed below. The digit following the QM command
specifies the condition or conditions which will cause the 50058 to request service.

QMn (n=0,1,2,...7) Set Service Request Mask

(©)

]

060009

QMO = Clear service request mask

QM1 = Data ready for collection

QM2 = Probe switch pushed

QM3 = Data ready or probe switch pushed

QM4 = Error condition has occurred

QM5 = Error condition or data ready

QM6 = Error condition or probe switch pushed

QM7 = Error condition or data ready or probe switch pushed
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3-132.  When the 5005B detects the specific conditions defined by the service request mask, the
SRQ flag is set, sending an interrupt to the controller. The 5005B Status byte contains information
which identifies the service request condition, as shown in Table 3-20. A decimal number
equivalent to the sum of the different status bits is sent in response to the service request.

Table 3-20. 5005B Service Request Bits

D7 D6 D5 D4 D3 D2 D1 DO
0 ERROR | PROBE | DATA
SWITCH | READY
PUSHED
128 64 32 16 8 4 | 2 1

The controller will be interrupted if the SRQ mask is set and one of these situations occurs.

3-133. Output Codes: The following paragraphs describe the programmable output command
codes for the 5005B.
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TH

SE

Causes the 5005B to respond with HP5005B CR LF. This command is useful
for ascertaining the address of the 5005B or for determining which instru-
ment has been assigned to a particular talk/listen address.

Identification

Threshold value reading

TH1 = Returns the current DATA threshold settings. The format is:
HE=XX.XX L£XX.XX CR LF.
TH2 = Returns the current CLOCK threshold settings. The format is:

+XX.XX CR LF.

TH3 = Returns the current ST/SP/QUAL threshold settings. The format is
+XX.XX CR LF.
NOTE

If the user is interested in determining the level select (TTL, ECL, 5V CMOS)
of the returned threshold, the front panel setup can be read using the “SU”’

command.

Causes the 5005B to send the error code to the controller. This code is a
decimal representation of the error causing the display to show “Err 15”
and the alarm to sound. Table 3-19 lists the error codes and their meaning.

Send error code
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suU Send front panel setup

Causes the 5005B to read the current front panel setup and send this
information to the controller. The 5005B returns four bytes with binary
coded information in addition to CR and LF (bytes 5 and 6). Table 3-21
explains the format of the returned information and the interpretation of
the binary coding. :

Table 3-21. Reading Front Panel Setups

The terse command “SU” causes the 5005B to read the current front panel setup and return the information
to the controller, encoded in binary, in six consecutive bytes. To illustrate, consider the following example.

The controller (85A) sends the command sequence:

10 OUTPUT 703; “‘su” Write to device 03, “Send Front Panel Setup”

20 FORI=1TO 6 Read back a byte of binary coded data and assign
30 ENTER 703 USING “#,B”;A to variable “A”. Display the value of “A” (in decimal)
40 DISP A and loop back until six bytes are displayed.

50 NEXT |

60 END

The 5005B will send back six bytes of data, the first four contain the status of the front panel settings
encoded in binary as shown below. The last two bytes are a CR and LF.

15t byte (FUNCTION)

128 64 32 16 8 4 2 1

D7 . D6 D5 D4 D3 D2 D1 DO
[0 To o ToToTo o o]
A A - - o -

0-9=F0-F9
1 = PS1 command active
2 = PSO command active

1 = uncalibrated LED on
0 = uncalibrated LED off

2nd byte (POLARITY SELECTION)

128 64 32 16 8 4 2 1
D7 Dé D5 D4 D3 D2 D1 Do
IS N N N N B N
QUAL STOP START CLOCK
. 00 = OFF
0 =s
0=\
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3rd byte (THRESHOLD SELECTION)
128 64 32 16 8 4 2 1
D7 Dé D5 D4 D3 D2 D1 Do

L1 T o JrJToTvTo 1]

ST/SP/QUAL CLOCK DATA
00 = OFF
01=TTL
10 = ECL
11 = CMOS
4th byte (SRQ MASK)
128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 Do

L1 [ [ T ToTo o]

Error Probe Data
switch Ready

0=NO pushed
1=YES
5th byte (CARRIAGE RETURN)
128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 D0
Lol o JoJToJ T3]
_ 6th byte (LINE FEED)
128 64 32 16 8 4 2 1

D7 D6 D5 D4 D3 D2 DI DO
Lo loJoJo[+T o+ To]

NOTE

During the panel setup reading, if the probe switch is enabled, the
PROBE SWITCH LED will stop flashing until the reading has been
completed.
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Measurement Functions
FO ......... Signature Analysis NORM
3 I Signature Analysis QUAL
F2 ......... Frequency
F3 ......... Totalize
F4 ......... Time Interval
F5 ......... Resistance
F6 ......... DC Voltage
F7 ool Differential Voltage
F8 ......... Peak Voltage Positive
3 T Peak Voltage Negative
POLARITY SELECT
PCt1 ........ Set CLOCK to rising slope
PC2 ........ Set CLOCK to falling slope
PTT ........ Set START to rising slope
PT2 ........ Set START to falling slope
PP1 ........ Set STOP to rising slope
PP2 ........ Set STOP to falling slope
PQ1 ....... Set QUAL to active high
PQ2 ....... Set QUAL to active low
THRESHOLD SELECT
Threshold Family Select
m........ Set DATA threshold to TTL
D2 ........ Set DATA threshold to ECL
m3 ........ Set DATA threshold to 5V CMOS
TC1 ........ Set CLOCK threshold to TTL
TC2 ........ Set CLOCK threshold to ECL
TC3 ........ Set CLOCK threshold to 5V CMOS
Q1 ....... Set ST/SP/QUAL threshold to TTL
TQ2 ....... Set ST/SP/QUAL threshold to ECL
TQ3 ....... Set ST/SP/QUAL threshold to 5V CMOS
Setting Uncalibrated Thresholds
UD1 (values) ....... DATA Probe thresholds to TTL values high (H:XX.XX), low (L£XX.XX)
UD2 (values) ....... DATA Probe thresholds to ECL values high (H£XX.XX), low {L£XX.XX)
UD3 (values) ....... DATA Probe thresholds to 5V CMOS values high (H£XX.XX), low (L£XX.XX)
UC1 (value) ........ CLOCK threshold to specified TTL value {(£XX.XX)
UC2 (value) ........ CLOCK threshold to specified ECL value (£XX.XX)
UC3 (value) ........ CLOCK threshold to specified 5V CMOS value (£XX.XX)
UuQ1 (value) ........ ST/SP/QUAL threshold to specified TTL value (£XX.XX)
UQ2 (value) ........ ST/SP/QUAL threshold to specified ECL value (+XX.XX)
UQ3 (value) ........ ST/SP/QUAL threshold to specified 5V CMOS value (£XX.XX)
GENERAL CODES
Reset
RS ......... Reset: Sets the 5005B to power on conditions; FO, PC1, PP1, PT1, TD1, TC1, TQ1,
PSO, and QMO0
Data Probe Switch
PSO ........ Data Probe Switch disabled
PST ........ Data Probe Switch enabled (causing PROBE SWITCH LED to flash)
Alarm
ALT ... Execute a single audible tone (beep)
AL2 ........ Execute three audible tones (beeps)
AL3 ..., Execute ten audible tones (beeps)
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Table 3-22. HP-1B Program Code Set (cont)

SERVICE REQUEST MASK

QMo ...... Clear service request mask

QM1 ..., Data ready for collection

QM2 ...... Probe switch pushed

QM3 ... Data ready or probe switch pushed

QM4 ... Error condition has occurred

QM5 ...... Error condition or data ready

QM6 ...... Error condition or probe switch pushed

QM7 ... Error condition or data ready or probe switch pushed

OUTPUT CODES

D ......... Identification: Causes identification response “HP5005B” CR LF
TH1 ........ Causes 5005B to respond with current DATA threshold settings
TH2 ........ Causes 5005B to respond with current CLOCK threshold setting
TH3 ........ Causes 50058 to respond with current ST/SP/QUAL threshold setting
SE ......... Send Error: Causes the 5005B to respond with a decimal representation of the specific
error which produced the Err15 display
SSU Lo Setups: Causes the 5005B to respond with 4 bytes of binary coded data representing the

current setup status of the front panel, plus a CR and LF

NOTE

Power-on default values are shown in bold type.

3-134. PROGRAMMING EXAMPLES

3-135. The following examples demonstrate programming capabilities of the 5005B. The
examples are written for the HP85A controller, and illustrate function selection, service request,
reading the front panel setup, reading the status byte, and instrument identification. A summary
of the example program operation and a line-by-line description are provided.

3-136. The first three examples listed in this section assume a 5005B address setting of “03”
(address switches to “0000011”). The 5005B is addressed to talk and listen by using the code “703”
where “03” is the 5005B address and “7” is the interface select code. The ASCII characters for the
same switch settings are “C” for a talk address and “#” for a listen address. These characters
would be used if the controller were an HP9830A calculator (or 9825A/B when using the “cmd”’
statement).

3-137. Special Programming Considerations
3-138. To clarify programming of the 5005B, the following considerations should be noted:

a.  If the 50058 is in remote and the controller sends the “local” command, all subsequent
local settings will remain intact when the controller places the 5005B in remote again. If
the 5005B is in remote and the operator presses the “LOCAL” key, all the remote settings
(except for threshold voltages) will be recalled when the controller places the 50058 in
remote again.
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b. During HP-1B operation with the Data Probe switch enabled, pressing the “LOCAL” key
will bring the 5005B temporarily to the local mode. This allows the 5005B to make manual
measurements. At the end of manual operation, the operator can press the Data Probe
switch to recover the settings prior to the manual mode and resume automatic testing. In
this manner, the operator can interrupt the automatic test procedure without inter-
rupting the test sequence.

c. When a hardware or software error occurs, the 5005B goes into an error mode. The
“LOCAL” key will bring the 5005B back to normal operation.

d. If a command is sent to the 5005B under remote control, and the 5005B is busy, the
command will remain on the bus until the 50058 is finished and is free to execute the new
command.

EXAMPLE 1 FUNCTION SELECT, PROBE SWITCH PRESS
AND MEASUREMENT RETURN

The following example demonstrates the ease with which the 5005B is programmed. A specific
function (kQ) is selected and the probe switch is activated. The program then waits until the
operator presses the probe switch, which initiates the measurement. A service request (SRQ) is
generated by the switch press which prompts the controller’s interrupt service routine to read,
then display the resulting measurement value.

Line 10: Clear HP85 screen.
Line 20: Place 5005B in remote mode.
Line 30:  Program function to k(}, set the serv-

ice request mask to detect a probe
switch press, and enable the probe

switch.

Line 40: Display operator prompt message.
18 CLEAR s Line 50:  Clear HP85 Interface Status Register
36 QUTRUT 763 i “FSHORZ F51" to enable a new interrupt.
48 DISFE "Waitine tor:;Frobe sSwit

ch Fress.” i . .

S STATUS 25 1i: @7 o : : Line 60:  When an interrupt from the HP-IB
66 OW INTR 7 GOTOD 38 ; ; .
o ENABLE INTR 7rg & Inte'arfaceils received, program exe
g3 GOTU 58 s o cution will branch to the interrupt
98 DISE “Measurement taken. " service routine (line 90).

Line 70:  Enable an interrupt of the HP85 by
the HP-1B Interface (7) if SRQ ibit3,
decimal value 8) is sensed.

Line 80: Program loops (remains) at line 80
until interrupt occurs.

Line 90: Display measurement confirmation
message and beep.
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118 DISF "The wvalue read is ";Af |

126 DISP "END OF PROGRAM®

{ 196 ENTER 783 ; A$
I
|
| 138 ENC

Line 100: Read the data value from 5005B.
Line 110:  Display the data reading.
" Line 120: Display the “END OF PROGRAM”"
message.
Line 130:  End program execution.

To repeat this program, simply press the RUN key. Three possible measurement values are:

a. No connection (open circuit). The display will read “OPEN"’ and the value returned will

be 9.9999 E +19”.

b.  Probe tip to red, yellow, or green Timing Pod inputs. Display will read approximately 100
(k) and value returned will be approximately “100 E +03”.

c.  Probe tip to black (ground) Timing Pod input. Display will read “0.000” and value
returned will be “0.000 E +03”

EXAMPLE 2 READING FRONT PANEL SETUP

The following example resets the 50058, then programs a selection of function, polarity, and
threshold settings which alter the standard front panel settings. The program sets the 50058
function to SA QUAL, all four polarities to falling edge, DATA thresholds to uncalibrated TTL
values, CLOCK threshold to (standard) ECL, and ST/SP/QUAL threshold to (standard) 5V CMOS.
After waiting a few seconds, the program sends a “read front panel setup” command. The 50058
returns six bytes of binary data, which are read and displayed by the HP85.

1% REWMGTE 783
&8 OUTRUT FO3 YRSt
3@ OUTRUT FBZ G“F1 FPCZ

I

!
i
|
t
L 48 GUTFUT 783 ;"su

3-58

i
|
Faz Ubl H+2 .48 L+5.43 TC2 TR t
i

FTZ PRZ

SR

Line 10:  Place 5005B in remote mode.

Line 20: Reset the 5005B. -

Line 30:  Program the 5005B to the following

conditions:

Function ................. SA QUAL

CLOCK Polarity ........... falling edge

START Polarity ............ falling edge

STOP Polarity ............. falling edge

QUAL Polarity ............ active low

DATA Threshold .......... Uncalibrated TTL
levels, H=-+2.40
L=+0.40

CLOCK Threshold ........ ECL (standard)
level

ST/SP/QUAL Threshold .... 5V CMOS

(standard) level

Line 40: instruct the 5005B to send front

panel setup information.
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Line 50: Clear HP85 screen.
Line 60: Iterate the following 2 lines 6 times.
s@ CLERR Line 70: Read back a byte of binary coded in-
&8 FoR I=1 TO & ; formation and assign to variable “A"".
TEERTER 783" USING "#:B™ i H gntova
=§1E1 EEEF @ DISF-A @ WNAIT 1266
1;’22 EEDT L : ; Line 80: Beep, display the value of “A”’, and

wait 1 second.
Line 90:  Continue step iteration.

Line 100: End program execution.

These are the decimal values which correspond to the front panel setup programmed in line 40.

The decimal values were determined from the binary coded bytes, returned by the 5005B, as
shown below.

1st byte (FUNCTION)

128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO

| o | 1 | o | + [ o | 4 [ o [ 1+ | =33
FUNCTION

2nd byte (POLARITY SELECTION})

128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO
| o | 1 | o | 1 [ o | 1 [ o | 1 | =m0
QUAL STOP START CLOCK
3rd byte (THRESHOLD SELECTION)
128 7 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO
| o | 1 | o | | o | [ o | | =57
ST/SP/QUAL CLOCK DATA
4th byte (SRQ MASK)
128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO

|0|1|0|1|0|1]0|1J=0

5th byte (CARRIAGE RETURN) .
128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO

F0|1|0|1|0|1|0|1|=13

6th byte (LINE FEED)
128 64 32 16 8 4 2 1
D7 D6 D5 D4 D3 D2 D1 DO

|o|1|0|1|0]1]o]1J=10
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EXAMPLE 3 READING STATUS BYTE

The following example demonstrates a use of the status byte. The status byte identifies the
present state of several conditions within the 5005B. The program example sets the 50058 service
request mask to generate an SRQ when one of these conditions changes. The condition
monitored is the status of the probe switch, which is enabled and programmed to generate an
SRQ when the probe switch is pressed. The program reads the status byte prior to and following
the SRQ, to illustrate the response.

Line 10:  Clear HP85 screen.
Line 20:  Place 5005B in remote mode.
Line 30:  Program the 5005B service request

mask to detect a probe switch
press, and enable the probe switch.

1
¢
i

. e : 7 -~ - Lline 40: Read the status of the 5005B by a

I 1@ CLEAR f serial poll at address 703.
. I8 REMOTE V&3 :
38 QUTFUT 783 ;“aMz P5Lv ) .
48 R=SFOLL(TE3) ‘ Line 50:  Display the value of the status byte.
S8 DISF "The wvalue af the statu
s brte Prior to the probe . . .
switch press is";A;"." Line 60: Display a blank line.
&8 DISF
v@ DISP “"Press the rrobe switch .
to senerate an SRE an Lines 70-90: Message to prompt the user to press
d alter the ' :
8B DISF "status byre value. * ‘ the probe switch, then the CONT key
. %@ DISF "Press CONT when reads. when ready.
{188 PAUSE ! ) )
| 119 BEEF  Line 100: Halt program execution until CONT
! 128 R=SPOLL{7A3) ‘ . d
| 138 IF A=32 THEN DISF "FROBE SWI Is pressed.
; TCH NOT FUSHED!!!™ @ WAIT 25 .
@8 & CLEAR ® GOTO 5@ P .
{ 149 DISP . Line110: Beep
' 158 DISF "The value of the staty
| S o te sttt the Brabe sw . 1ine 120:  Read the status of the 50058 by a
© 166 DISF serial poll at address 703.
{73 OISP “END OF PROGRAR"
126 END

Line 130:  Display error message if probe switch
was not pressed, then branch to
line 50.

Line 140: Display a blank line.

Line 150: Display the value of the status byte.

Line 160: Display a blank line.

Line 170: Display “END OF PROGRAM”
message.

Line 180: End program execution.
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When in remote operation, the 5005B can send a service request (SRQ) to controller under any or
all of the following condition(s), as defined by the Service Request Mask (QMn command, see
‘ paragraph 3-131) must be set prior to the condition.
1.  Data ready. A measurement has been completed and data is available for
collection.
2. Probe Switch pressed. The probe switch has been pressed to initiate a
measurement.

3.  Error. An error condition exists.

In general, the controller can read the 5005B status byte at any time to check selected operating
conditions, as shown below. For this program example the service request mask has been set to
detect a probe switch press. The first reading of the status byte should return a “40”, indicating
that the power up was successful and the 5005B is performing a command routine. All other
conditions would be “0”’s. After the probe switch press, the status byte should change to “99”,
reflecting an SRQ Flag, Power On OK, Probe Switch Pushed, and Data Ready.

D7 Dé D5 D4 D3 D2 D1 DO
0 SRQ POWER LOCAL BUSY ERROR PROBE DATA
FLAG ON OK SWITCH READY
PUSHED
128 64 32 16 8 4 2 1

A decimal number equivalent to the sum of the different status bits will be sent in response
to the status request.

EXAMPLE 4 INSTRUMENT IDENTIFICATION

The following example demonstrates the Instrument Identification (ID) command. The program
uses a loop routine to increment through all possible addresses, requesting an instrument
identification. When the program reaches the address set on the 5005B, the identification
response “HP5005B" is received. The program then displays the “HP5005B FOUND ...” message,
and indicates the corresponding address.

Line 10:  Clear HP85 screen.
Line 20:  Display message indicating con-
troller is busy.
1& CLERR N - . Line 30: Initialize identification string.
28 DISF “"Searching tor 5065B ad.
dress. " S v i . . . PR
25 M$="NOTSE® o . Line 40: Repeat the following 9 lines 30 times
46 FORCASTOETO: 730 !
2 TE HerLl THEN 148 : (to access address 00 through 30).
6@ DISP A'® BEEP 250,18 |
7@ REMOTE A - & ¢ Line 50:  Branch to next address if 721 (pre-
- “ set controller address) is encountered.
Line 60:  Display present address and beep.
Line 70:  Place device at address “A” in

remote.
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SET TIMEODT 7;256

GUTFUT A ;"I1ID"

EMTER A ; N$

1F H$="HFSBOSE" THEN 216

CLERR A

RBORTIO 7

HREXRT H

BEEP @ BEEF

CLEAR ® DISP "Address not o

urnd . "

DISF @ QISP “"Werit» HP-IR co

nnection and thatthe 386G5B i

s not in the TAHLK OHLY mo

de "

OISF @ DISF “Fress CONT when
reads> . "

i PRUSE

GOTO 1@

EEEF @ DISF "HFSE853B FOUND A

T ADDREZS";R:"1"

£Z@ EMD

Sl ek Pk pok Pt o b .
Ty 4 fad Pl e E0D 0T
DoOR@ODD DR

—
-4
o

—
[xx]
()

Fa Fod s
— i
AR ]

r
¥
[
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Line 80:

Line 90:

Line 100:

Line 110:

Line 120:

Line 130:

Line 140:

Line 150:

Set timeout of interface (7) to 250ms

‘(handshaking must occur within this

time period).

Send “ID” command to presently
addressed device.

Read from the device at address “A”,
the returned response (if any).

Branch to line 210 if the response

string is “HP5005B” (indicating the
HP5005B has been found).

Clear the device at listen address
“A” (if any errors have been

generated).

Abort 1/0O operations for interface
select code 7.

Continue step iteration.

Beep two times.

Lines 160-180: Clear HP85 screen and display

Line 190:

Line 200:

Line 210:

Line 220:

message indicating that the address
of the HP5005B has not been found.
Suggest possible causes and prompt
user to press CONT when ready to
proceed.

Halt program execution until CONT
key is pressed.

Branch to line 10 and repeat search.
Beep and display message indicat-
ing at which address the HP5005B

has been found.

End program execution.
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HP-IB Program Code Set %
MEASUREMENT FUNCTIONS POLARITY SELECT
FO ......... Signature Analysis NORM PC1 ........ Set CLOCK to rising slope
F1 ...t Signature Analysis QUAL PC2 ........ Set CLOCK to falling slope
F2 ...l Frequency PT1 ........ Set START to rising slope
F3 .oooni Totalize PT2 ........ Set START to falling slope
F4 ......... Time Interval PP1 ........ Set STOP to rising slope
FS ..ot Resistance PP2 ........ Set STOP to falling slope
F6 ......... DC Voltage PQ1 ....... Set QUAL to active high
F7 ..ooiin Differential Voltage PQ2 ....... Set QUAL to active low
F8 ......... Peak Voltage Positive
F9 ......... Peak Voltage Negative
GENERAL CODES
Reset
RS .M. Reset: Sets the 5005B to power on
THRESHOLD SELECT conditions; F0, PC1, PP1, PT1, TD1,
Threshold Family Select TC1, TQ1, PSO, and QMO
™1 ........ Set DATA threshold to TTL Data Probe Switch
TD2 ........ Set DATA threshold to ECL ' PSO ........ Data Probe Switch disabled
TD3 ........ Set DATA threshold to 5V CMOS PST ........ Data Probe Switch enabled
TC1 ........ Set CLOCK threshold to TTL (causing PROBE SWITCH LED to flash)
TC2 ... Set CLOCK threshold to ECL
TC3 ........ Set CLOCK threshold to 5V CMOS Alarm
TQ1 ....... Set ST/SP/QUAL threshold to TTL AL ........ Execute a single audible tone (beep)
TQ2 ....... Set ST/SP/QUAL threshold to ECL AL2 ........ Execute three audible tones (beeps)
TQ3 ....... Set ST/SP/QUAL threshold to 5V CMOS AL3 ........ Execute ten audible tones (beeps)
Setting Uncalibrated Thresholds
UD1 (values) ....... DATA thresholds to TTL values high (HxXX.XX), low (L£XX.XX)
UD2 (values) ....... DATA thresholds to ECL values high (H£XX.XX), low (L£XX.XX)
UD3 (values) ....... DATA thresholds to 5V CMOS values high (HEXX.XX), low (L£XX.XX)
UC1 (value) ......... CLOCK threshold to specified TTL value (£XX.XX)
UC2 (value) ......... CLOCK threshold to specified ECL value (£XX.XX)
UC3 (value) ......... CLOCK threshold to specified 5V CMOS value (£XX.XX)
UQ1 (value) ........ ST/SP/QUAL threshold to specified TTL value (£XX.XX)
uQ2 (value) ........ ST/SP/QUAL threshold to specified ECL value (£XX.XX)
UQ3 (value) ........ ST/SP/QUAL threshold to specified 5V CMOS value (£XX.XX)
SERVICE REQUEST MASK
QMO0 ...... Clear service request mask
QM1 ..., Data ready for collection
QM2 ...... Probe switch pushed
QM3 ... Data ready or probe switch pushed
QM4 ... Error condition has occurred
QM5 ... Error condition or data ready
QM6 ...... Error condition or probe switch pushed
QM7 ... Error condition or data ready or probe switch pushed
OUTPUT CODES
D ......... Identification: Causes identification response “HP5005B” CR LF
TH1 ........ Causes 5005B to respond with current DATA threshold settings
TH2 ........ Causes 5005B to respond with current CLOCK threshold setting
TH3 ........ Causes 50058 to respond with current ST/SP/QUAL threshold setting
SE ......... Send Error: Causes the 5005B to respond with a decimal representation of the specific
error which produced the Err15 display
SU oot Setups: Causes the 5005B to respond with 4 bytes of binary coded data representing the
current setup status of the front panel, plus a CR and LF
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Quick Reference Sheet (Continued)

50058 Status Byte

D7 D6 D5 D4 D3 D2 D1 DO
0 SRQ POWER LOCAL BUSY ERROR PROBE DATA
FLAG ON OK SWITCH | READY
PUSHED
128 64 32 16 8 4 2 1
Output Data Format
Signature XXXX CR LF
Frequency XX XXX, E+3 CR LF
Totalize XXXXX  E+0 CR LF
Time Interval  XXXXX.  E-3 CR L
kQ XXX XX E+3 CR LF  Open circuit: 9.9999 E19 CR LF
DCV (=) XX.X. XX E+0 CR LF
AV (-)XX.X.XX  E+0 CR LF
VP+ (-) XX.XX  E+0 CR LF
Vp- (=) XX.XX E+0 CR LF
Overflow 9.9999 E+09 CR LF
Error 9 E29 CR LF
50058 Error Message Codes
HP-IB Command and Operation Related Errors
Error 81 Command string too long (over 250 characters).
Error 82 No match for HP-1B command. Implies illegal or incomplete HP-IB command.
Error 83 lllegal or missing numeric trailer in HP-IB command.
Error 84 Attempted selection of an edge select or threshold select not active in this
function.
Error 85 HP-I1B IC (8291} “Err”’ bit set. Implies no active listeners on the bus. Controller
error.
Error 86 Illegal threshold voltage command format.
Error 87 Programmed threshold voltage out of range.
Error 88 Local key pushed and some function other than delta volts selected after remote

selection of delta volts. The delta volts reference is no longer valid, resulting in the
possibility of erroneous data being sent to the controller.
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SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section provide a quick method of verifying the basic operation of
the 5005B Signature Multimeter. The tests can be performed to give a high degree of confidence
that the 50058 is performing properly. All tests can be performed without access to the interior of
the instrument. The Operation Verification tests the standard functions of the instrumentin both
local and remote modes.

4-3. EQUIPMENT REQUIRED

4-4. The equipment required for the operation verification procedure s listed in Table 7-2. Any
equipment that satisfies the critical specifications given in the table may be substituted for the
recommended model numbers.

4-5. CALIBRATION CYCLE

4-6. The 5005B requires periodic verification of operation. Depending on the use and
environmental conditions, the 5005B should be checked using the operation verification
procedure at least once every year.

4-7. TEST RECORD

4-8. Results of the Operation Verification Tests may be tabulated on Table 4-2, Operation
Verification Test Record, located at the end of the procedures.

4-9. OPERATION VERIFICATION PROCEDURES

4-10. Self-Check

a. Before switching on the instrument, ensure that the power cord is properly attached, the
correct fuse is installed, and all safety precautions have been observed.

b. Set LINE OFF-ON switch to ON and verify the Self-Check routine as follows: Upon
applying power, all front panel LEDs, except GATE and UNSTABLE, should light
momentarily. GATE and UNSTABLE should randomly flash on and off, and the 50058

audible tone (beep) is heard, four lighted bars (the center segments of the four rightmost
display LEDs) are displayed, and the NORM key indicator, CLOCK, START, STOP rising
edge, and all TTL level LED indicators are lighted. Verify thatall other LEDs are unlighted.

¢. Record results on operation verification test record, Table 4-2.

4-11. Polarity Edge Select Verification

a. Proper operation will be checked by toggling the CLOCK, START, STOP, and QUAL
trigger edges, and verifying the front panel status LEDs.

b. Press the 5005B front panel QUAL Signature Analysis pushbutton.

c. Press the 5005B front panel CLOCK polarity pushbutton and verify that the trigger edge
status LED toggles. Press the same polarity pushbutton and verify that the trigger edge
status LED returns to the original position.
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d.

e.

Repeat step c for the START, STOP, and QUAL polarity pushbuttons.

Record results on operation verification test record, Table 4-2.

4-12. Threshold Family Select

d.

4-14.

Proper operation will be checked by scrolling through the three logic families for the
DATA, CLOCK, and ST/SP/QUAL thresholds, and verifying the front panel status LEDs.

Press the 5005B front panel QUAL Signature Analysis pushbutton.
Press the 5005B front panel DATA threshold pushbutton:

once — to view the high threshold value
again — to view the low threshold value
once more — to change the logic family and view the high threshold value.

Continue pressing the DATA threshold pushbutton and verify that the lighted LED
returns to its original position.

Press the 5005B front panel CLOCK threshold pushbutton:
once — to view the threshold value
again — to change the logic family and view the threshold value.

Continue pressing the CLOCK threshold pushbutton and verify that the lighted LED
returns to its original position.

Repeat step d for the ST/SP/QUAL threshold pushbutton.

Record results on operation verification test record, Table 4-2.

Noise MRG Adjust Verification

Proper operation will be checked by slewing a TTL CLOCK threshold value up, then
down and observing the display.

Press the 5005B front panel QUAL Signature Analysis pushbutton.

Press the 50058 front panel CLOCK thresholdvpushbutton to momentarily display the
threshold value.

While the threshold value is displayed, press and hold the 50058 front panel Noise MRG
Adjust “up arrow” pushbutton for =2 seconds and verify that the displayed threshold
value slews up (positive) in 0.05V steps.

While the threshold value is displayed, press and hold the 50058 front panel Noise MRG
Adjust “down arrow” pushbutton for =2 seconds. Verify that the displayed threshold
value slews down (negative) in 0.05V steps.

Record results on operation verification test record, Table 4-2.

Data Probe Switch Verification

Proper operation will be checked by pressing the Data Probe switch in the AV mode and
verifying the front panel status LED.

Press the 5005B front panel AV pushbutton and verify that the front panel PROBE
SWITCH status LED begins flashing.

Press the switch on the Data Probe and verify that the front panel PROBE SWITCH status
LED remains lighted for approximately two seconds, then resumes flashing.

Record results on operation verification test record, Table 4-2.
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4-15. Frequency Counter Verification

a. Proper operation will be checked by applying a signal of a specific frequency and
amplitude and verifying that the 5005B displays the correct frequency.

b. Connect equipment as shown in Figure 4-1.

3312A
FUNCTION
GENERATOR

50058
SIGNATURE
MULTIMETER

Figure 4-1. Frequency Counter Operation Verification Test Setup

c.  With the 3312A LINE switch to “OFF”, press the 5005B front panel kHz pushbutton. The
display should read “ 330 ”°, the GATE LED should flash every second, and the DATA
THRESHOLD TTL LED should be lighted. All other LEDs should be unlighted.

d. Setthe 3312A LINE switch to “ON”, and adjust the output for a 10 Hz square wave with an
amplitude of 10V (-5V to +5V).

e. Connect the Data Probe to the 3312A and verify that the 50058 displays ~“ [J{7 {i] ~’ with
all LED indications the same as in step c. The Data Probe light should be flashing.

f. Set the 3312A to output a 2 MHz square wave with an amplitude of 10V (-5V to +5V).

g. Connect the Data Probe to the 3312A and verify that the 5005B displays ~“annn i with
all LED indications the same as in step c. The Data Probe light should be flashing.

h. Record results on operation verification test record, Table 4-2.

4-16. Totalizing Counter Verification

a. Proper operation will be checked by applying a signal of a specific frequency and
amplitude and verifying that the 5005B displays a correct totalized indication.

b. Connect equipment as shown in Figure 4-2.

4-3
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4-4

312A
FUNCTION
GENERATOR

SIGNAL

5005B
SIGNATURE
MULTIMETER

8-

Figure 4-2. Totalizing Counter Operation Verification Test Setup

Press the 5005B front panel TOTLZ pushbutton. Verify that (with no input applied) four
lighted bars are displayed, the THRESHOLD DATA and ST/SP/QUAL TTL LEDs, and the
POLARITY START and STOP rising edge LEDs are lighted. All other LEDs should be
unlighted.

Set the 3312A to output a 100 Hz square wave with an amplitude of 10V (-5V to +5V).
Set the START and STOP POLARITY edge selects to the }_ position.

Connect the Data Probe and the START/ST/SP (green) and STOP/QUAL (red) Pod test
leads to the 3312A. Verify that the display reads “ (3] ! ” with the GATE LED flashing, and

all other LED indications the same as in step c.

NOTE

A more visual demonstration of TOTLZ can be performed by
momentarily touching the START/ST/SP (green) lead to the
3312A output, waiting a few seconds, then touching the STOP/
QUAL (red) lead. The display will register the number of events,
representative of the input frequency and amount of time between
the Start and Stop signals.

Record results on operation verification test record, Table 4-2.
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4-17. Time Interval Verification

a.

b.

Proper operation will be checked by applying a signal of a specific frequency and
amplitude and verifying that the 5005B displays the correct time interval indication.

Connect equipment as shown in Figure 4-3.

3312A
FUNCTION
GENERATOR

50058
SIGNATURE
MULTIMETER

g-

4-18.

a.

b.

Figure 4-3. Time Interval Operation Verification Test Setup

Press the 5005B front panel ms pushbutton. Verify that (with no input applied) four
lighted bars are displayed, the SP/ST/QUAL, THRESHOLD TTL, and POLARITY START
and STOP rising edge LEDs are lighted. All other LEDs should be unlighted.

Set the 3312A to output a 100 Hz square wave with an amplitude of 10V (-5V to +5V).
Verify that the START and STOP POLARITY edge selects are set to the £ position.
With the START/ST/SP (green) and STOP/QUAL (red) Pod test leads connected to the
3312A, verify that the display reads ~“!}[I[}ll.” with the GATE LED flashing, and all
other LED indications the same as in step c.

Record results on operation verification test record, Table 4-2.

Ohmmeter Verification

Proper operation will be checked by connections from the Data Probe to the Pod,
verifying the ground continuity and input impedance to the Pod and to the Data Probe.

Press the 5005B front panel kQ} pushbutton. Before connecting the Data Probe to any
lead, verify that the kQ LED is lighted and the display reads “ necn 7.

[N ]
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0.000K2

5005B
SIGNATURE
MULTIMETER

4-6

Figure 4-4. Ohmmeter Operation Verification Test Setup

Connect the Data Probe tip to the Data Probe ground ( L ) lead. Verify that the display
reads “ 00 7 £0.002.

Connect the Data Probe tip to the Pod ground ( L) lead. Verify that the display reads
“ OO0 7 £0.002.

Connect the Data Probe tip to the Pod START/ST/SP, STOP/QUAL, and CLOCK test leads
sequentially. Verify that the display reads ~“!J{}, [J”” kQ for each connection.

Connect the Data Probe tip to the Data Probe ground ( 1) connector. Verify that the

display reads “ 1007 £0.002.

Record results on operation verification test record, Table 4-2.
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4-19. Voltmeter Verification

Proper operation will be checked by activating the voltage functions and verifying the
correct display and LED indications.

b. Connect equipment as shown in Figure 4-5.

DC POWER

6216A SIGNAL

SUPPLIES

SIGNATURE

BNC-TO-ALLIGATOR MULTIMETER

BANANA-TO-BNC

Figure 4-5. Voltmeter Operation Verification Test Setup

With the Data Probe tip grounded, press the 5005B front panel DCV pushbutton. Verify
that the display reads “ i/ L/l ”’ +0.002.

With the Data Probe tip grounded, press the 5005B front panel Vp+ pushbutton. Verify
that the display reads “ . {Jl/ " £0.05 and the GATE light flashes.

With the Data Probe tip grounded, press the 5005B front panel Vp- pushbutton. Verify
that the display reads “ [ [/} "’ +0.05.

With the Vp- function activated, connect the Data Probe tip to +5V on the 6216A
Power Supply. Verify display reads “ =5 /1 " £0.5.

NOTE

Perform the following tests with the Data Probe connected as in step f.

Press the 5005B front panel Vp+ pushbutton. Verify that the display reads “ 5,(} ”
+0.5.

Press the 5005B front panel AV pushbutton. Verify that the display reads “ /7 7
+0.5, and the PROBE SWITCH LED flashes. Press the probe switch.

"

Place the probe on Ground ( L) and verify that the display reads “-5_ 17 7 +0.5.
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4-8

j-

k.

.

Press the 5005B front panel DCV pushbutton. Verify that the display reads ““ 5.[{{/1 ”’

+0.300.

Record results on operation verification test record, Table 4-2.

4-20. Signature Analysis Verification

4-21.

The following tests verify the signature analysis circuits of the 5005B. If a 5036A Micro-

processor Lab is not available, any instrument with documented signature analysis capability can
be used. Connect the 5005B Pod connectors as described in the substitute instrument’s manual,
and verify a documented signature. When using a substitute instrument for the 5036A, only the
NORM mode of signature analysis can be verified unless the qualifier input is specified by the
unit under test.

4-22. NORMAL Mode Verification

a. Proper operation will be checked by connecting the 5005B Signature Multimeter and
5036A Logic Lab and verifying correct signatures.

b. Setthe 5005B LINE OFF-ON switch to ON. With the 5036 LINE switch “OFF”, verify that
four lighted bars are displayed, and the NORM key indicator, CLOCK, START, STOP
rising edge, and all TTL level LED indicators are lighted. Verify that all other LEDs are
unlighted.

c. Set the 5036A LINE OFF-ON switch to ON. Verify the ADDRESS/REGISTER and DATA
LEDs read “ 3535 85 ” momentarily, then “ . 38 UF ”. Refer to Figure 4-10.

d. Set the 5036A LINE OFF-ON switch to OFF.

e. Set the 5036A switches as shown in Figure 4-6.

5036A SWITCHES
SA I R
] ™ | S o it
NORM LOGIC O
NORM BUS SWITCH 7654 3210

INPUT SWITCHES

Figure 4-6. Signature Analysis, NORMAL Mode Switch Setting
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f. Connect the 50058 to the 5036A as shown in Figure 4-7.

Pod connections: START/ST/SP
(green) and STOP/QUAL (red)
to A15, CLOCK (yellow) to

"READ, (L) ground (black) oy

by

& I
i ian o
»svmus pan

.

SPEAKER ]

Figure 4-7. Signature Analysis, NORMAL Mode Operatlon Verlf:catron Test Setup

g. Setthe 5036A LINE OFF-ON switch to ON. Verify the ADDRESS LEDs are lighted with the
two leftmost LEDs blinking.

h. Connect the Data Probe to a +5 volt test connection (refer to Figure 4-10). Verify that the

5005B displays the signature ““ /7777 ! ”” with the GATE LED flashing and all other LED
indications the same as in step b.

i. Connect the Data Probe to ADDRESS BUS test point AQ (refer to Figure 4-10). Verify that

the 5005B displays the signature “ UUUL ” with the GATE LED flashing and all other LED
indications are the same as in step b.

j.  Set the 5005B and 5036A LINE OFF-ON switches to OFF, disconnect test equipment, and

reconfigure the 5036A switches to their original positions. Record results on operation
verification test record, Table 4-2.

4-23. QUAL Mode Verification

a. Proper operation will be checked by connecting the 5005B Signature Multimeter and
5036A Logic Lab and verifying correct signature indications.

b. Set the 5005B LINE OFF-ON switch to ON.

c. Set the 5036A LINE switch to “OFF”. Press the 5005B (SIGNATURE) QUAL pushbutton.

Press the POLARITY QUAL pushbutton (to toggle the qualifier to the low level position).

Verify that four lighted bars are displayed, and the QUAL key indicator, CLOCK, START,

‘ STOP rising edge, QUAL falling edge, and all TTL level indicators are lighted. Verify
that all other LEDs are unlighted.

4-9
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d. Set the 5036A switches as shown in Figure 4-8.

S5036A SWITCHES

SA t R

] L T T T

76 54 3 210
INPUT SWITCHES

NORM BUS SWITCH

Figure 4-8. Signature Analysis, QUAL Mode Switch Settings

e. Connect the 50058 to the 5036A as shown in Figure 4-9.

SPEAKER

Pod connections:  START/ST/SP (green) to A15
STOP/QUAL (red) to U4 pin 20
CLOCK (yellow) to READ
(L) ground (black) to &

4-10
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BUS GROUND
SWITCHES CONNECTIONS ADDRESS BUS
CONNECTION
U4, PIN 20 ‘7 Ad

S.A.
SWITCH

E\S

5036A MICR\)PROCESSOR LAI\E\ ,
HEWLETT-PRCKARD

ADDRESS/REGISTER
FREE-RUN LEDs INPUT
SWITCH SWITCHES

+5V
CONNECTIONS TEST
CONNECTIONS
(A15 - READ)

i ﬂ._!':'.
isTA

"

DATA LEDs

DATA BUS
CONNECTION
Do

Figure 4-10. 5036A Test Switches and Connection Points
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f.  Setthe 5036A LINE OFF-ON switch to ON. Verify the ADDRESS LEDs are lighted with the
two leftmost LEDs blinking.

g. Connect the Data Probe to a +5 volt test connection (refer to Figure 4-10). Verify the 5005B

displays the signature *“ 7% 1Ll "’ with the GATE LED flashing and all other LED indications

the same as in step c.

h. Connect the Data Probe to DATA BUS test point DO (refer to Figure 4-10). Verify that

the 5005B display reads “HGGU ” with the GATE LED flashing and all other LED indi- ~

cations the same as in step c.

i.  Set the 5005B and 5036A LINE OFF-ON switches to OFF, disconnect test equipment, and
reconfigure the 5036A switches to their original positions. Record results on operation
verification test record, Table 4-2.

4-24. HP-IB VERIFICATION

4-25. The HP 85A program listed in Table 4-1 exercises the 50058 through the majority of its
command code set via the HP-1B. If the 5005B successfully completes all checkpoints of the verifi-
cation program, then there is a high probability that the HP-IB board (A8) and interface (A9) are
functioning properly.

4-26. To perform the verification, set up the equipment as shown in Figure 4-11. Note that in
addition to the HP 85A and the HP 50058, the following equipment is required:

00085-15003 I/0 ROM

82936A ROM Drawer

82903A 16K Memory Module

82937A HP-IB Interface Card/Cable
HP 85A

Desktop Computer

HP00085-15003
i/0 ROM

HP82936A
ROM Drawer

16K Memory
, Module

~ / HP82937A
m Interface
Card/Cable

HP 50058
Signature Multimeter

4-12

Figure 4-11. HP-1B Operation Verification Test Setup
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4-27. The program listed in Table 4-1 may be keyed into the HP 85A or loaded from an HP-I1B
Verification Cassette, HP P/N 59300-10002 Revision D (or later).

4-28. To run the program, insert the cassette in the HP 85A and power up the controller. If the
controller power is already on, insert the cassette and type:

CHAIN “Autost”

then press END LINE.

4-29. Press the soft key corresponding to 50058, and follow the instructions shown on the

HP 85A screen.

4-30. The program automatically starts and displays the program title, then the following

checkpoint summary

EEER LRI RERERLELA AR L RO E T E by "

CHECKFPOIMT SURMARY

ES RSO F RS E R RS S0 AE S E A O

PN VRN T, WL AN T

e e e

Fower—ur Frezet

Femate, Local. bacal Lockout
Function Select

Falaryty Select

Threshold Select.

Uncal Threshold Settinas

Fezet :
Feadina Panel Setue
Readins Threshold VYalues
Frobe Switch Enable
Service Reauest

Status EBvtre

Send Error Code

Hlarm

4-31. The next screen provides the option to receive a printed version of this summary.

4-32. Equipment set upinstructions are provided (with reference made to the manual), then the
HP 85A searches for the address of the 5005B. This search eliminates the need to set the 5005B rear
panel address switches and thus, allows an arbitrary address setting. If the address is not found,
one or more of the following may be the cause:

" HP5005B
Interface

Address
of 5005B

— not powered up
-~ in TALK ONLY mode

— not connected
— defective

— set to 721

(calculator address)
— set to 731

4-13
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4-33. After these initial steps, the program begins the checkpoint execution. The HP 85A display
provides the description and operator instructions as each checkpoint is performed.

4-34. At the end of most of the checkpoints, the HP 85A displays the following prompt:

4-35.

4-36.

Fress the ottt keyx corresronidips
to the results of this
I checkroint
FPARASS — Fress K1 to fndicate that
the S@E5E - passed
; FRIL - Press K4 to indicate |that
} the S5AAB3E f3iled
|
i
|
b o
i
o PRSI ﬂHIL

As instructed, press the soft key corresponding to the checkpoint results.

For checkpoints 8, 9,12, and 13, one of the following messages will be displayed instead of

the above message:

4-14

, = =25 az wvweritied that| the !
| DEASBE razssed this checkeoing . }

or

has veritied that|the
led this checkroin
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4-37. As indicated, the HP 85A has been instructed to verify the results of the checkpoint and

display its decision.

4-38. The next screen displayed by the HP 85A is shown below:

Frescs a zott ker to select the
Adesi1réd checkraolint
i
HE®T = Fress K1 ta pertorm the
next checkroint
RPEFPEARY = Fress K3 to regsat this
checkroint :
GOTO# - Fress K4 to select an |
srbitrary checkroint ;
E
NEXT REFERT

GOTOE |

4-39. The format of the program allows the user to proceed in a sequential order to the next
checkpoint, repeat the present checkpoint, or go to an arbitrary checkpoint.

4-40. When “GO TO #” has been selected, the following prompt occurs:

ey
1

[ ———

Eriter checkepoint number desired
(8 to 14>, and prescs END LINE
{8 TEFPMINRTES PROGRAMY .

~

4-15
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4-41. Entering a number other than 0 causes that checkpoint number to be executed. If 0 is

entered, the program terminates by displaying the checkpoint results, and providing the option ‘
ta.receive a printed version. An example of the printed checkpoint results is shown below:

EFFAEFEIIF AL FEE RS e AT EE T EEEE l

CHECKFOLHT RESULTS
rOR HF-I& RODDREZZ 7

(Al

= '
2

FEEAER RS E R R ki ket sy
CHECKFOINT

T T I!
[ W X SR y]

FERFORMEL

mEZTnNImonn
S A I ] l:h-c oL O

r:-if = i

HSS :

OT FERFORMED !

A5S :
i FARIL

.y

NOT FERFORMED

et Sl Y WG N W M (I OO Y [ O

4 8

< HMOT FERFOREMED

Z PRSS \ .
4 FAI

b
1
1
i
)

NOTE

The 50058 front panel local key may be pressed between, but not
during, any checkpoint.

4-16
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218
220
230
240
250
268
2ve
280
299
300
318
3z.
330
340
358
360
370
380
390
400
410
420
430
440
450
460
479
480
490
See
Sie
S20
S38
540
550
=1
S7e
1:7%)
590
€06
é10
620
638
640
6350
660

rxx%2%% HP SOOSRB xx%¥x%%*
HP-1EBR OPERATIOMN
VERIFICATION PROGRAM

KBC
DRTE ¢ 7 April 1982
REVISION R

This program exercises the SBOSE thraugh the majority
of its command caode set wia HP-IE. The program consists

to execute and repeat these tests in any order.

Also provided are opticns to print the checkpoint
summary and results. The program relies heavily on
subroutines in addition to arrays and simple variables.

VYARIABLE TABLE
(Address)
(Bute information?
CCRT status?
(Decisiond
(Error valuel
(Loop variable)
(CLOCK uwncal values
(S50 uncal value?
(Result variabled
(> <(Result array’
(Step humber:?

]
|
1
|
]
!
]
|
!
!
|
]
]
!
)
|
!
]
]
! (Value of buted

CHOADDIr-M20Oo0D

]
NORMAL
! DIMENSION AMD IMITIALIZE STRING WARIABLE ARRAYS

DIM A$[361,E$033),C$0301,04030),E$030],F$020],5$030],H$[33]
DIM I$(351,J$0101,K$01083,L$0151,M$015],H$018],R{14D
A$="Fress CONT to perform test."

E$="Press CONT when ready."

C$="Verify that S08SE front panel”

D$="Verify that S@85B display"

E$="After pressing CONT, "

F$="Press CONT for next displav."

Gs$=" CHECKPOINT *

HES " ¥ % XXX E XS L XX XXX P R LR LR REREXERXEFE"

|

FOR I=1 TO 14

R(I»=8

NEXT I

CRT IS 1 @& C=1

ENABLE KBD 1+32

]

! DISPLAY TITLE, CHECKPOIWT LIST AWD SETUP INSTRUCTIONS
BEEP @ CLERR @ DISP USING "5
DISP H$ @ DISP

bIsp 5805B HP-IB OPERATION"
DIsSP " VERIFICATIOUN PROGRAM"
DISP @ DISP H$ @ DISF

WAIT 25080

CLEAR @ DISP USING "S-*

DISP H$ @ DISP

DISP " CHECKPOINT SUMMARY"

DISP @ DISP H$ @ DISP

IF C=2 THEN 638

WAIT 2608 @ CLEAR

DISP " 1 Power-up Preset"

DISP " 2 Remote, Local, Local Loackout"
DISP " 3 Function Select"

DISP " 4 Polarity Select"

of 14 checkpoints, and prowvides the user with the ability
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q@ Table 4-1. HP-1B Operation Verification Program Listing (Continued)
670 DISP " S5 Threshold Select"
€88 DISP " 6 Uncal Threshold Settings"
€98 DISP " 7 Reset"
700 DISP " 8 Reading Panel Setup"
718 DISP " 9 Reading Threshold Yalues"

728 DISP "18 Probe Switch Enable"

738 DISP "11 Service Request"

74@ DISP "12 Status Bute"

7?58 DISP "13 3end Error Code"

760 DISP "14 HAlarm"

7?70 IF C=2 THEN DISP USING "S~" @ GOTO 898
780 DISP USING "#,K,~" ;3 F$ @ PRUSE

790 CLERR

800 DISP "MWould vou like a printed versionof the checkpoint summary?"
810 DISP @ DISF "YES - Press Kl to receive a printed versiaon,"
820 DISP @ DISP "MO - Press K4 to proceed."

8308 ON KEY# 1,"YES" GOTO 879

840 ON KEY# 4," ND" GOTO 998

850 KEY LABEL

860 GOTO B8¢A6

878 CLEAR @ CRT IS 2 @ C=2
880 GOTO Sg&o

898 CRT IS 1 @ C=!

980 CLERR
918 DISP “The HP 85 =zhould have an 1-0 ROMin its ROM Drawer, a 18K"
920 DISF "Memorw Module, and an S2937A HP-IE Interface Card-Cable.,"

930 DISP "Connect the HP-IB Interface to the rear parnsl of the HF SQOSE
940 DISF "amd power-up the instrument,”

958 DISF @ DISF "Consult the HP S90SE Operating and Frogramming Manual foer
960 DISP "additional information."

970 DISF @ DISF B$ @ FAUSE

98@ !

998 ! SERRCH FOR S@ASE ADDRESS

1988 CLERRE @ DISF "Searching for SOOSE address..."
1910 N$="NOTS@8SE"

1020 SET TIMEOUT 7;16@

1836 FOR A=788 TO 724

1040 IF A=721 THEH 1118

1856 REMOTE R

1868 OUTFUT A ;" ID"

1878 EHTER R ; N%

1888 IF N$="HFSOASE" THEM 1180

1890 CLEAR A

1180 ABORTIO 7

1118 NEXT A

11286 BEEF @ WAIT 250 @ BEEF

1130 DISP @ DISP "Address not found."

11506 DISP "and not im the TALK ONLY mode."
1160 DISP @ DISP EB$ @ PAUSE
11706 GOTO 1988

1180 DISP @ DISF "HP SO0BSE found at address";A;"." @ WAIT 2604

1198 SET TIMEOUT 7;9

1200 |

1218 ! CHECKPOINT 1

1226 Is=" Power~-up Preset"

1236 S=1 @ GOSUE 4718

1240 DISP "Toggle thes SBBSE line switch from OM to OFF, then back to OH."

12508 DISP @ DISP "Verify that the S885BE sounds am audible tone."

1260 DISP @ DISP F$ @ PAUSE

127@ CLEAR @ DISP Cs$

1280 DISP "HORM SIGNATURE annunciator is lit, the CLOCK, STRRT, and STOP"
1298 DISP "polaritiez are set to the risingedge, and DRTA, CLOCK, and "
1300 DISP "ST-/SP-QUAL thresholds are set toTTL levels."

1310 DISP @ DISF D$;" shous"

1320 DISP "/ ====s "

1148 DISF @ DISP "Verify HF-IE connection, and that the SOUSE is powsred up"
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Table 4-1. HP-1B Operation Verification Program Listing (Continued)

Df SICHULD 4 OR

L HP-1B 4

SYSTEMS

1330
1340
1350
1360
1370
1388
1390
1400
1410
1420
1430
1440
1450
14€0
1470
1480
1490
1588
1510
1520
1538
1540
1550
1560
1579
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1v1ie
1720
1738
1740
1750
1760
1770
1780
1798
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1960
1910
1920
1930
1940
1950
19680
1970
1960

DISP @ DISF USING "#,K,s" ; F$¥ @ PARUSE
GOTO 48¢60

]

! CHECKPOINT 2

I1¢=" Remote, Local, Local Lockout"
g§=2 @ GOSUB 4718

LOCAL 7 @ ABORTIO 7

DISF E$;"the S8@SB" @ DISP "will be placed under remote control.”
GOSUB 5298 ‘

REMOTE A

CLERR @ DISP "VWerify that the REMOTE and LISTEHM status LEDs are 1it."

DISP @ DISP F$ B PRUSE

CLEARR @ DISF E$;"the S8B3B"

DISP "will be placed in the LOCHAL LOCKOUT mode."
GOSUR 5298

LOCAL LOCKOUT 7

CLEAR
DISF "Prezs the front panel LOCAL key to werify that the SEB3E is in"
DISP “LOCAL LOCKOUT and remains in REMOTE. "

DISP @ DISF F$ @ PRUSE

CLERR @ DISP E$;"the SOBSE"

DISP "will be placed in the LOCAL mode ., "

GOSUB Sz9@ '

LOCAL 7

CLEAR @ DISP C¥

DISP "REMOTE statwus LED is rnow unlit."

GOTO 4810

1

! CHECKPOIHWT 2

I$=" Function Select"

§=3 @ GOSUB 4718

DISP E$;"verify that"

DISP "the FUHCTION kew button apnunciators light in sequence "
DISP “from NORM{F@> to Yp-IF33, and back to HORM. A tone will sound"
DISP "to mark each function change."

DISP @ DISP USING "#,K,~" ; R$¥ @ PRUSE

REMOTE H

OUTPUT A ;"Fa" @ WAIT 1000
QUTPUT R ;"F1" @ GOSUE S350
OUTPUT A ;"F2" B GOSUB 5330
OQUTPUT A §"F3" @ GOSUB S350
OUTPUT A ;"F4" @ GOSUR 5350
QUTPUT A ;"FS3" @ GOSUB S350
QUTPUT A ;"F&" ® GOSUB S5358
OUTPUT A §"F7" @ GOSUB 5358
OUTPUT A ;"F8" @ GOSUB 5358
QUTPUT A 3"F9" @ GOSUR 35358
OUTPUT A ;"Fa" @ GOSUB 3358
GOTO 4360

]

| CHECKPOINT 4

I1¢=" Polarity Select"”

S=4 @ GOSUB 4710

DISP E$;"verify that"

DISP "the trigger edge of the CLOCK,"

DISP "START, STOP, and QUAL polaritiesdin that order) toggles.'
DISP "R tone will sound to mark gach polarity change.”

DISP @ DISP USING "#,K,~ " 3 A$ @ PRUSE

REMOTE A

OUTPUT A ;"F1 PC1 PT1 PPl PQ1" @ WRIT 10606
OUTPUT A ;"PC2" @ GOSUB 53S0

QUTPUT A ;"PC1" @ GOSUB 5358

OUTPUT A ;"PT2" @ GOSUB S358

OUTPUT A 3"PT1" @ GOSUB 5350

OUTPUT A ;"PP2" @ GOSUB 5358

OUTPUT A ;"PP1" @ GOSUB 5356
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OF 51GE0 (OB

 HP-1B 2

SYSTEMS

Table 4-1. HP-I1B Operation Verification Program Listing (Continued)

1990
2890
2010
2020
2030
2840
2050
2060
28708
zese
2090
2188
2118
212a
21309
2140
2150
21608
2170
2180
2190
2200
2210
22206
2238
2248
2258
2260
2278
2280
22908
2300
231i@
2320
2330
2349
2350
2360
2370
2388
2390
2400
2410
2429
2430
2440
2458
24€0
2470
24809
2490
2500
251@
2529
2530
2540
2350
2569
2570
2580
2598
2600
2610
2620
2630
2640

QUTRUT
OUTFUT

GOTO 486w

! CHECKPOINT

I$="

A
A

; "PRZY @ GUOSUB 5350
s "FR1" @ LOSUB 5354

S

Threshold Select"

§=5 @ GOSUB 4710
DISP E#$;"verify that"

DISP “the

threshold select scans down through the three Togic families

DISP “"for the DATR, CLOCK, then ST-SP/QUAL parameters., "
DISP F$& B PAUSE

DISP @

CLEAR @ DISP

LOSUR S298

REMOTE
DUTFUT
QuUTPUT
QUTPUT
QUTPUT
OUTPUT
OUTPUT
QUTPUT
QUTFUT
QUTPUT
OUTPUT

GOTO 4866

DPIPDIPDIDITITTDITIID LD

"A tone will sound to mark each threshold change.

"F1 TD1 TGt TR1" @ WAIT 1966
“TD2" @ GOSUB S3258

“Thz" @ GOSUE 5358

"TD1" @ GUSUB 5358

"TC2" @ GOSUB S35@

"TC3" @ GOSUB S350

IITDIII @

"Tez" @ GOSUB S350
"Te3" @ GOSUB 535@
"TRL" @ GOSUR 53Se

GOSUR 5359

! CHECKPOIMNT &
I$="Uncalibrated Threshold Settirgs"

S=6 @

JE="2,10HK"
DISP E$;"the S88SB "
DISP "will

DISP "logic:"

GOSUE 54080

REMOTE
OQUTPRUT

CLEAR @

A

H

GOSUB 4718
Kf="@.7@6L" @ L=1.55 @ M=1.35

programmed to these uncalibrated lewels for TTL®

UL H2.1B Le.7P9 UCL 1.5% U@t 1,35"

DISP C#

DISP "UNCAL LED iz lit." @ DISF

GOSUR

S47a
Jg="-1,88H"

B Kg="-1,86L" @ L=-1,25 @ M=-1,45

CLEAR @ DISP E$;"the S5@BSE"
DISP "will

GOSUB S4es
$"UDE H-1.808 L-1.66 UC2 -1.25 URE ~-1.45"
CLEAR @ DISP C$

DISP "UMCAL LED remains lit." @ DISP

CUTPUT

A

be programmed to theze uncalibrated lewelz for ECL"
DISP "logics:" -

GOSUR S547a

J$="3,58H" @ K$="1,406L" @ L=2.45 @ M=2,S5

CLEAR @ DISP E¥;"the SOBSE"

BDISF "will programmed to these uncalibrated lewvels for SY CMOS®
DISP "logic:"

GOSUB S400

QUTPUT A ;"UD3 H3.E0 L1.40 UC3 2.45 UQ3 2.55"

CLERR @ DISP Cs
DISP “UNCAL LED remains lit." @ DISP
GOSUB S4708 @ GOTO 48650

! CHECKFOINT 7

I$="

RESET"

S=7 @ GOSUB 4710

DISP E$;"the S@@5B"
DISP "will
GOSUB 5290

REMOTE

]

be reset to its pouwer-up conditions,"

OUTPUT A ;"RS" @ WAIT 2000
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OF 51CNED OB

*- Table 4-1. HP-IB Operation Verification Program Listing (Continued) %
2650 CLEAR @ DISP C#
2668 DISP "NORM SIGHNATURE annunciator is 1it, CLOCEK, START, and STOP"
2670 DISP "polarities are szet to the risingedge, DATA, CLOCK, and"

2680
2650
2700
2710
2vze
2730
2740
2750
2760
2vve
2780
27990
2800
2810
2820
2838
2840
2850
2860
28780
2880
2890
2900
291e
2920
2930
2949
2958
29608
2970
2988
2998
3ee6
3010
3020
3030
3040
3850
3060
3eve
3080
3099
3100
3110
3120
3130
3140
3158
3160
3178
3180
31980
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
334080

DISP "ST<SP-QUAL thresholds are set toTTL lewels, and ths REMOTE and"
DISP "LISTEN status LEDs are lit."

DISP @ DISP D$

DISP "shows < =—---=“"

GOTO 4818

CHECKPOINT &

$=" Reading Panel Setup"
=3 @ GOSUER 4718

=1

ISP E$;"the SO8SE"

DISP "will be reset, and the front panel setup will ke read by the'
DISP "controller."

GOSUB S290

REMOTE A

QUTPUT A ;" RSSU"

CLERR

DISPF "Siw bytes of binary coded infarmation have been tead. The"
DISP "first contains information aboutthe function zetting.”

V=8 @ GOSUE 55909

CLERR
DISP "The zecond bute contains information about the polaritwe"
DISP "settings."

V=21 @ GOSUR S5%4@

CLEAR

DISF "The third byte contains information about the threshold"
DISP "settings."

V=21 @ GOSUB 59550

CLEAR

DISP "The fourth bwte contains information about the ZRE mask."

V=8 @ GOSUB 5590

CLEAR @ DISP "The fifth bute contains the carriage return informatian.
V=13 @ GOsSUE S590

CLEAR @ DISP "The sixth bwte contains the linetfeed information.”
V=18 @ GOSUB 5590
GOSUB 5978 @ GOTO 4870

1

! CHECKFOINT 9

Ig=" Reading Threzhold Yalues"

$=9 @ GOUSUE 4718

R=1

DISPF E$;"the SOASBE" @ DISP "will be resest, and the DATA *
GOSUE 5740

REMOTE A

OQUTPUT A ;"RSTHL"

L$="H+02.00 L+86.80"

GOSUB 5860

CLEAR @ DISP E$;"the CLOCK"

GOSUB 5748

QUTPUT R 3" TH2"

L$="+01.40 "

GOSUB S860@

CLEAR @ DISP E$;"ST-SP~QUAL"

GOSUB 5740

OUTPUT R ;"TH3"

L$="+01.406 "

GOSUB S866 @ GUSUB S9789 @ GOTO 48706

]

| CHECKPOINT 1@

I¢=" Probe Switch Enable"

=10 @ GOSUB 47180

DISP E$;"verify" )
DISP "that the front panel FROEE SMITCH status LED flashes for 5"
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Table 4-1. HP-IB Operation Verification Program Listing (Continued)

3310
3320
3330
3340
3350
3360
33708
3380
3398
3400
3410
3420
3430
3440
3458
3460
3470
3430
3494@
3500
3518
3528
3530
3540
3558
3560
3570
3588
3590
el
3610
3620
3630
3640
3650
3660
3670
3680
36906
3706
3710
3720
3738
3740
3750
3760
3770
3780
3790
38060
3810
3820
3830
3840
3850
3860
3870
3880
3898
39080
3919
3920
3930
3940
3950
3960

DISP "seconds, then goes out."

DISP "A tone will mark each praobe switch state change."

DISF @ DISP USIHG "#,K,~ " ; R$ @ FAUSE

REMOTE R

OUTPUT A ;"PSIL"

BEEP @ MWARIT 5800

OUTPUT A ;"PSB" @ BEEP

GOTO 4369

)

! CHECKPOINT 11

I$=" Service Request"

S=11 @ GOSUB 4710

DISF E$;"the prabe"

DISP “"switch will be enabled, and the seruice requezt mask will be set”
DISP "to generate an SEQ on a probe switch press."
DISP @ DISP USIHG "#,K,-" ; A% ® FAUSE

REMOTE R

QUTPUT R ;"@M2PS1"

CLEAR @ DISF “Now press the probe switch to generat
DISP @ DISF Cs%

DISF "FROBE SWITCH LED ztop
DISP "status LED lights aft
DISP @ DISP F$ @ PRUSE
CLERR @ DISP E$;"the" @ DISF "zervice request maszk will be *

DISP "cleared, but the probe suitch Wwill remain enabled."

GOSUB S29%a

B=SPOLL(A?

OUTPUT A ;"@MBPSL"

CLERR

DISF "Mow press the probe switch and  werify that rno SRR iz generated,
DISP

DISF “The PROEE SWITCH LED will =t
DISF “indicate a probe szwitch press
DISP @ DISP F¢ @ PRUSE

OUTPUT A ;"PSa"

GOTO 48ce@

)

! CHECKPOINT 12

I$=" Status Bute!

S=12 @ GOSUBE 4710

R=1

DISF E$-"the 3045B"

DISP "will be reset, and the status bute will be read by the"
DISF "controller."

GOSUB S29@

REMOTE R

QUTPUT A ; "RS"

B=SPOLLCAY

! REARD STATUS UHWTIL SBGSE HAS FINISHED RESET EXECUTION

IF B=40 THEN 3720

CLEAR @ DISP "The correct walue for the statushyte after reset js
DISF @ DISP "“The returned value of the ztatusbyte is"yBy"."

IF B=32 THEHN R=R=#*1

IF B<>32 THEN R=R%0

DISP @ DISP F$ @ PAUSE

GOSUB 5978 @ GOTO 4870

]

! CHECKPOIMT 13

I$=" Send Error Code"

S=13 @ GOSUB 4710

R=1

DISP ES'"an“

DISP “unrecognizable command code willbe sent to the S@OS5E to generate"
DISP "an error."”

GOSUB S29@

REMOTE A

- the SRG.Y

m

In

flazhing and remains 1it, and the SEQ Y
- the probe zwitch prezs."

m

op flazhing and remain 1it to

[
[
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Table 4-1. HP-IB Operation Verification Program Listing (Continued)

04 3GE 0 +OR,

SYSTEMS

3970
3980
39906
4000
4010
4820
4030
40840
40850
4060
4070
4080
4990
410808
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4218
42209
4230
4240
4259
4260
4270
4280
4290
4300
4310
4320
4330
4340
4359
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
44908
45080
4510
4520
4530
4540
4550
4360
4570
4580
4550
4600
4610
4629

QUTPUT A ; "ILLEGAL COMMAND"
CLEAR

DISP "Verify that the S803B sounds audible beeps and the displaw”

DISP "shows < ErriS-."
DISP @ DISP E$;"the error"

DISP "for thiz illegal command will besent to the controller.”

GOSUB Sz2%0

LOCAL 7

WRIT 36686

E=8

CLEARR @ DISP "The expected walue for this Erra
REMOTE A )

OUTPUT A ;"SE"

ENTER R ; E

DISP @ DISP "The returnsd value tor this Srror
IF E=82 THEH R=R=*1

IF E<{>82 THEN R=R%*8

DISP @ DISP F$ @ PRUSE

GOSUB 59768 @ GOTO 4870

1

! CHECKPOINT 14

Ig=" Alarm"

S=14 @ GOSUB 4718

DISP E#$;"the S6A5B"

DISP "will be programmed to sound the alarm once,
DISF "ten times. A tone by the controller w
DISF "transition.,"

DISF @ DISP USIHG "#,K,~" 3 R$¥ @ FRAUSE
GOSUE 5350

REMOTE H

OQUTPUT A ;"AL1" ©® WAIT toan

GOSUB S3o@

OUTPUT R ;"RL2" ® WAIT 156¢

GOSUB 5350

OUTPUT R ;“"AL3" @ HWAIT 3o86

GOTC 43£0

1

| ENMD OF PROGRAM

CLEARR @ DISP H#¥

DISF @ DISFP " CHECKFPOIMT RESULTS®
DISF " FOR HP-1E ADDRESS";AR

DISPF @ DISP H#

IF C=2 THEM DISP @ GOTO 4418

DISP @ DISP F$ @ FRUSE

CLERR

FOR I=1 TO 14

IF R{(I»=8 THEN R$="NOT PERFORMED"

IF RCI»=1 THEN R$="FARIL"

IF R(I>=2 THEN R#$="PRSS"

IF I=1 THEN DISP "CHECKPOINT ";I;" ";R$ @ GOTO 442
IF 1<1@ THEN DISP * "iI3" “;R$ @ GOTO 44
DISP " " I3RS

NEXT 1

IF C=2 THEN DISP USING "S-" @ GOTO 4628
DISP USING "#,K, " ; F$ @ PAUSE

rocode s

code i

n

three tim
i1l mark

5]
@

g2z "

";E;"-"

5, hern "

CLEARR @ DISP "Would wou like a printed wersionhof the checkpoint rezults?"

DISP @ DISP "YES - Prezs K1 to receive a

DISP @ DISF "NO - Press K4 to proceed."
UN KEY# 1,"YES" GOTO 46806

OFF KEY# 3

ON KEY# 4," NO" GOTO 4630

KEY LRABEL

GOTO 4598

CLERR @ CRT IS 2 @ C=2

GOTO 4350

CRT IS 1 @ C=1

printed

version."
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Table 4-1. HP-IB Operation Verification Program Listing (Continued)

4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4758
4760
4770
4780
4790
4800
1818
4820
4830
4840
4850
4868
4870
48880
4898
4900
4919
4920
4930
4940
4958
4960
4970
4989
4998
Seea
3010
5628
Sese
S840
5656
50606
5870
5080
5090
Sieoe
Si18
S120
S13e
5140
5150
Si6e
5178
5180
Sige
S20v80
5210
5220
S23e
S240
S50
3260
5270
3280

LOCAL ¥ @ AREBORTIO 7 @ REWIND

CLEAR @ DISP USING "S-

DISP H$ @ DISF

DISP "END 0OF HF S@BSB HF-IE OFERATICON VERIFICATION FROGRAM®
DISP @ DISP H$

END

!

!

! SUBROUTINE TO FRINT CHECKPOIMT HEADIMGS

CLERR

DISP H#

DISP

DISF G3$;8

DISP I¥

DISF

DISP H$

DISP

RETURN

| .
! SUBPROGRAM TO TERMIMATE CHECKFOIMT EWECUTIONM

DISF

DISP F$

FPAUSE

GOSUE 42989

GOSUE SBzo

GOTO 5236

!

! SUBROUTIHE TO FROMPT USERFOR CHECKFOIMNT RESULTS

CLERR

DISF "Press the soft key correspondingto the results of thiz®
DISP "checkpoint ... "

DISP @ DISP "PRSS - Presz K1 to indicate that the S
DISF @ DIZP "FAIL - Pressz K4 to indicate that the 5
ON KEY# 1,"FASS" GOTO S@io

DFF KEV# =

—

o
o
[ ]
o
“
e

-
M D

ON KEY# 4," FRIL" GOTO 5028
KEY LABEL

GOTO S0en

R(SY>=2 @ RETURHN

R(S)>=1 ® RETURM
!

! SUBROUTIME TO DETERMIME HNEAXT PROGRAM STEP

CLERR

DISP “Press a soft key to select the desired checkpaoint ..."

DISF B DISF "HEXT - Prezz Ki to perform the next checkpoint."
DISP @ DISP "REFEAT - Press K3 to repeat this checkpoint.,”
DISF

DISF "GOTO# - Fres:z K4 ta zelect an arbitrary checkpoint.,”
ON KEY# 1,"NEXT" GOTO 5160

ON KEY# 3," REFEAT" GOTQ S17©

ON KEY# 4," GOTO#" GOTO S180

KEY LABEL

GOTO S15e

D=S+1 @ RETURN

D=S @ RETURN

CLEAR _

DISP “Enter checkpoint number desired (@ to 142, and press END LINE"
DISP “(B8 TERMINATES PROGRAM>." @ IHPUT D

IF D<® OR D>14 THEN S180

RETURN

!

! SUBFROGRAM TO BRANCH EXECUTION TO DESIRED CHECKPOINT

IF D=0 THEN 4330

IF D>7 THEN 5280

ON D GOTO 1280,1350,1600,1829,2020,2240,2566

ON D-7 GOTO 2739, 3840,3256,3390,3670,3878,4160,4330
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Table 4-1. HP-IB Operation Verification Program Listing (Continued)

OF iGN 0 1 OB

SYSTEMS

5290
5300
5310
5320
5330
5340
5350
5369
537@
5388
5398
5400
5418
S420
5430
5440
5450
5460
5479
5480
54908
5560
5510
5520
5530
5540
5550
5560
5570
5580
5590
SeRB
5610
5620
S630
5640

5650
5660
5670
5680
5690
5700
5719
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5898
5909
5910
5920
5930
5940

1

! SUBROUTINE TO PROMT USER HAMD FPRAUSE

DISP

DISP RS

PAUSE

RETURN

!

! SUBROUTIHE T0O BEEP AND WRIT 1.5 SECOMWDS
BEEP 250,28

WRIT 1S\

RETURN

|

! SUBROUTINE FOR CHECKPOINT & DISPLAY
DISP "DATA: H="3;J%5" L=";K$
DISP "CLOCK: "L

DISP "ST~SP-QUAL: "3 M

DISP USING "#,K,-" ; A% @ PARUSE

RETURN

1

| SUBROUTINE TO IHSTRUCT USER TO RECAHLL UMCALIERATED
! THRESHOLD “ALUES FROM SBOSE FRONT PAMEL

LOCAL 7

DISP "To verify uncalibrated settings,press:"”

DISP "DRATA kew: once to wview ";J$

DISP " again to view "jK#

DISP "CLOCK key to wiew "jlL

DISP "ST-SP/QUAL kev to wiguw "jH

DISP ® DISP F$ @ FAUSE

REMOTE A

RETURHN

|

! SUBROUTIHE TO FPROMPT USER AHD READ AR FPAMEL SETUFR EBYTE
DISF @ DISF Ef;"this byte"

DISF "will be available for wiewing."

GOSUER S293e

B=1

ENTER A USING "#,B" ; B

DISP "The correct wvalue is "j3W;"."

DISP "The returned value for thiz bwyteis ";B;"."

IF B=V THEHW R=R#%1

IF B<>V THEH R=R*8

DISP

DISP USING "#,kK, " 3 F%

PRUSE

RETURN

[

! SUBROUTINE TO DISPLAY MESSAGE ANWD PROMFT USER

DISP "threzhold walues for the currentthreshold settings will be read"®
DISP "by the controlier."

GOSUB 5z%e

RETURN

1

! SUBROUTINE TO RERD AMD DISPLAY A THRESHOLD SETTIHNG
M$="NO DATA RERD"

ENTER A ; M$

WAIT 18060

CLEAR

DISP "The correct value for this threshold should be @
DISP Ls$

DISP

DISP "The returned value for this threshold is

DISP Ms

IF L$=M$ THEN R=R#%1
IF L$<{>M$ THEN R=R*0
DISP

DISP F¢
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Table 4-1. HP-IB Operation Verification Program Listing (Continued)

5956
5960
5970
5980
5990
€600
€018
6020
6630
6040
6658
€060
€e7e
€080

PRUSE

RETURN

!

! SUBROUTIME TO INFORM USER THRT THE HF 25 HAS VERIFIED THE TEST
CLERR

IF R=1 THEN GOTO &®@5@

R(S)=1

DISP "The HP 85 has verified that the S8Q5E failed this checkpoint."
WRIT 3600

RETURN

R(S>=2

DISP "The HF 35 ha:z verified that the SOU5SE passed this checkpoint.”
WAIT 3086

RETURN
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Table 4-2. Operation Verification Test Record

Model 5005B
Performance Tests

06 S1GNED FOR

SYSTEMS

5005B S/N

Date

PARAGRAPH NO. TEST PASS/FAIL RESULTS
4-10 Self-Check
4-11 Polarity Edge Select Verification
4-12 Threshold Family Select
4-13 Noise MRG Adjust Verification
4-14 Data Probe Switch Verification
4-15 Frequency Counter Test
4-16 Totalizing Counter Test
4-17 Time Interval Test
4-18 Ohmmeter Test
4-19 Voltmeter Test
4-22 NORMAL Mode Test
4-23 QUAL Mode Test

f 424 HP-IB Test (Attach copy of results on back)
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Table 4-2. Operation Verification Test Record (Continued)

5005B S/N

Date

PARAGRAPH NO.

TEST

CHECKPOINT RESULTS

4-24

HP-IB Test

Attach results here
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments which will return the 5005B to peak operating
condition after repairs are completed. If the adjustments are to be considered valid, the 5005B
line voltage must be within +5% to -10% of nominal.

5-3. In general, periodic adjustment should not be necessary. However, to assure proper
calibration, it is recommended that these adjustments be performed whenever repairs are made
or the instrument fails the Operation Verification procedures in Section IV. The adjustment
procedures in Table 5-1 are listed in numeric order according to the assembly number. The order
of adjustment is not critical; the procedures are in numeric order only for quick and easy
reference.

5-4. SAFETY CONSIDERATIONS

5-5. Although the 50058 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 5005B in safe condition (also see Section VIII of this manual).
Service and adjustments should be performed only by qualified personnel.

I WARNING l

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING)
CONDUCTOR OR DISCONNECTION OF THE PROTECTIVE
EARTH TERMINAL IS LIKELY TO MAKE THE 5005B DANGEROUS.

| WARNING l '

THE A2 DVM PRINTED CIRCUIT BOARD IS A HIGH IMPED-
ANCE PC BOARD. IT IS EXTREMELY SENSITIVE TO CON-
TAMINATION FROM DIRT AND OILS, APPLIED WHEN
HANDLING WITH BARE HANDS. CONTAMINATION CAN
CAUSE NONLINEARITY, DRIFT, OR INOPERATION. DO NOT
HANDLE THE A2 DVM ASSEMBLY WITH BARE FINGERS, EXCEPT
AT THE EDGES. REFER TO PARAGRAPH 8-56 FOR PROPER
HANDLING AND CLEANING PROCEDURES.

5-6. Any adjustment, maintenance, or repair of the opened 5005B with voltage applied should
be avoided as much as possible, and when inevitable, should be carried out by a skilled person
who is aware of the hazard involved. Capacitors inside the 5005B may still be charged even if the
5005B has been disconnected from its source of supply.

5-1
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5-7. Make sure that only fuses with the required rated current and of the specified type are used
for replacement. The use of repaired fuses and the short circuiting of fuseholders must be
avoided. Whenever it is likely that the protection offered by fuses has been impaired, the 5005B
must be rendered inoperative and secured against any operation until repaired.

WARNING

ADJUSTMENTS DESCRIBED HEREIN ARE PERFORMED WITH
POWER SUPPLIED TO THE 5005B WHILE THE PROTECTIVE
COVERS ARE REMOVED. ENERGY AVAILABLE AT THE REAR
PANEL LINE MODULE MAY, IF CONTACTED, RESULT IN
PERSONAL INJURY.

5-8. EQUIPMENT REQUIRED
5-9. The test equipment required for the adjustments is listed in Table 7-2, Recommended Test

Equipment. The critical specifications of any substitute test equipment must meet or exceed the
standards listed in Table 7-2 if the 5005B is to meet the specifications in Table 1-1.

5-10. ADJUSTMENT LOCATIONS

5-11.  As an adjustment aid, Figures 5-1 and 5-8 are provided to quickly locate and identify
adjustment points in the instrument. These photos show variable resistors, variable capacitors,
test points, etc., needed for adjustment of the instrument.

Table 5-1. Adjustments

Procedure Assembly Adjustment Comments
Input Compensation A1 c7 Data Probe Input
Adjustments Al Cs8 Start/ST-SP Input
Al C9 Stop/Qual Input
Al C10 Clock Input
Precision Reference A2 R2 Set for +10.000 Vdc
Voltage Adjustment

5-12. ADJUSTMENT PROCEDURES
5-13. Input Compensation Adjustments

5-14. The following procedures are provided to fine tune the high frequency compensation
circuits for the Data Probe and Pod inputs. The input circuitry is adjusted for minimum waveform
distortion into each respective input comparator. Thisis accomplished by applying a square wave
to each input and monitoring the corresponding comparator output. The comparator output is
observed using an oscilloscope, while varying the dc offset of the input signal. If the input
circuitry is adjusted to under-compensate, the rising edge of the waveform into the comparator
will be slower, and any change in the dc offset of the input will affect the timing at the leading
edge of the comparator output pulse. If the input circuitry is adjusted to over-compensate, the
waveform at the comparator input will have an overshoot. At some dc offset value, the output
pulse of the comparator will occur only for the duration of the overshoot, with the trailing edge
timing dependent on the dc offset. In a properly compensated circuit, the dc offset of the input
signal can cause the appearance or disappearance of the pulse at the comparator output, but will
not affect its width.
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5-15. The input compensation adjustment is made to produce minimum distortion in the
leading and trailing edges of extremely fast input signals. It is important to use an input pulse
generator with very fast transition times, typically 2 ns or better.

5-16. The following procedures will adjust each of the four inputs to the 5005B (Data Probe, ST-
SP/START, QUAL/STOP, and CLOCK) such that each respective comparator output pulse
appears and disappears cleanly, with no change in pulse width, as the input signal dc offset is
varied.

5-17. Preliminary Adjustment Procedure

5-18. To perform the input compensation adjustments, access and locate the adjustments on
the A1 Main Assembly by referring to Figure 5-1. Assemble and preset the test equipment as
follows:

a. Referto the disassembly procedures in Section VIl and remove the 5005B top cover, top
strut, and bottom cover. Holding it in a horizontal position, rotate the instrument 90°
(clockwise) for access to the adjustment points.

I WARNING l

THE A2 DVM PRINTED CIRCUIT BOARD IS A HIGH IMPEDANCE
PC BOARD. IT IS EXTREMELY SENSITIVE TO CONTAMINATION
FROM DIRT AND OILS, APPLIED WHEN HANDLING WITH BARE
HANDS. CONTAMINATION CAN CAUSE NONLINEARITY,
DRIFT, OR INOPERATION. DO NOT HANDLE THE A2 DVM
ASSEMBLY WITH BARE FINGERS, EXCEPT AT THE EDGES.

b. The top three printed circuit assemblies, A8 HP-1B Assembly, A2 DVM Assembly, and A3
Microprocessor Assembly are hinged for ease of service. Referring to the disassembly
procedures in Section VIII, raise the A8 HP-IB, A2 DVM, and A3 Microprocessor
assemblies on their hinges, allowing access to the adjustments and test points on A1Main
Assembly.

c. Set up the equipment as follows:

50058 cuP
SIGNATURE

MULTIMETER

8007B
PULSE
GENERATOR

1740A
OSCILLOSCOPE

CHAN A
PROBE

BNC-TO-
ALLIGATOR

5-3
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/u11 PIN 12
/unpmn

U12PIN 13

|
! , U12 PIN 12
, ]m 5\ :\%V,/ﬁ \;\/

c10

C9

C8

TP GND .

A1 MAIN ASSEMBLY

5-4

Figure 5-1. Input Compensation Adjustments




d. Set the HP1740A controls as follows:

CHANNEL A ........... DC coupled,.02 Volts/Div
CHANNELB ........... DC coupled,.02 Volts/Div
SWEEP ... AUTO
VERTICAL DISPLAY ... ... . .. ALT
HORIZONTAL DISPLAY .................. MAIN
INT TRIGGER ... i e A
TIME/DIV i e e .2 ms

Model 50058
Adjustments

e. Set the pulse generator to output a square wave, ~500 mV p-p, ata 1 kHz rate. Adjust the
leading and trailing edge controls for the fastest possible transition times, i.e., an “ideal”
square wave. Set the pulse generator output dc offset to the adjustable mode. See Figure

5-2. If an HP 80078B is available, set the controls as follows:

RATE .. i e 3K-10K
RATE VERNIER ............. ..., Adjust for 1 kHz
PULSE DELAY ............... 5 ns-50 ns (DELAY)
PULSE DELAY VERNIER ............... Fully CCW
PULSEWIDTH .................... 50 us-1.5 ms
PULSE WIDTH VERNIER Adjust for 50-50 Duty Cycle
TRIGGERMODE ..., NORM
TRANSITIONTIME ................. 2.0 ns-0.1 us

LEADINGEDGE .................... Fully CCW

TRAILINGEDGE ................... Fully CCwW
AMPLITUDE ... ..., 0.5-1.0V
AMPLITUDE VERNIER .... Adjust for ~500 mV/p-p
OFFSET e e e ON
OFFSET VERNIER ............... Per Adjustment

f.  Set the HP 5005B controls as follows:

LINE .o ON
SIGNATURE ... ... i, NORM
THRESHOLDS ....... ... i, TTL

1 ms
| 11 kHz) l

500
CHAN A mv
P-P

CHAN B

PULSE OUTPUT
ADJUSTABLE
DC OFFSET
=*+3 Vdc

Figure 5-2. Pulse Generator Output
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: 5-19. Input Compensation Adjustment Procedures (A1 Motherboard Assembly)
Input Adjust Connect Point
‘ " Data Probe C7 A1 U12, pin 12
ST-SP/Start cs A1 U11, pin 12
Stop/Qual c9 A1 U11, pin 13
Clock C10 A1 U12, pin 13
a. Connect the Channel A oscilloscope probe to the pulse generator PULSE OUTPUT as
shown in the set-up diagram.
b. Connect the Channel B oscilloscope probe to A1 U12, pin 12, and connect the ground
! clip to the 5005B rear panel.
. c. Connect the 5005B Data Probe tip to the pulse generator PULSE OUTPUT. Connect the
; Data Probe ground wire to the closest ground connection.
| d. Begin with the Pulse Generator OFFSET VERNIER set to the fully positive offset positidn.

Using the OFFSET VERNIER, slowly lower the dc offset of the input signal until the
comparator output on the oscilloscope Channel B “just” begins to trigger. This is
indicated by a likeness of the input square wave on the oscilloscope Channel A,
appearing on Channel B. The Channel A POSN control should be readjusted as
necessary, to return the input waveform to the oscilloscope display. Readjust the OFFSET
VERNIER slightly positive until the comparator output, on Channel B, intermittently
triggers, displaying trailing edge jitter as shown in Figure 5-3.

I LOWER THE
, DC OFFSET OF
CHAN A — — CHAN A, INTO
THE INPUT
INPUT — — * COMPARATOR
COMPARATOR THRESHOLD
DC THRESHOLD
(APPROX)
UNSTABLE
WIDTH

TRAILING EDGE
JITTER

5-6

Figure 5-3. Under-Compensated
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Using a nonmetallic screwdriver, adjust A1C7 for a stable, symmetrical square wave.
Readjust the OFFSET VERNIER slightly positive again, until the trailing edge jitter
reappears. Readjust A1C7. Repeat this routine until the capacitor (C7) is adjusted such
that the comparator output on Channel B “snaps-in”, displaying a stable symmetrical
square wave as early as possible, while varying the input OFFSET VERNIER. When
properly adjusted, the Channel B display may be intermittent, but the pulse width should
not vary. That is, the comparator may be triggering at times, and not triggering at other
times, producing an unstable display (see figure 5-4), but there should be no trailing
edge jitter and the pulse width should never be less than the 50-50 duty cycle shown in
Figure 5-5.

CHAN A —
INPUT —
COMPARATOR
DC THRESHOLD
{APPROX.)
INTERMITTENT
CHAN B — TRIGGERING,
- BUT STABLE
———— I
Figure 5-4. Proper Compensation (Intermittent)
CHANA —
INPUT —
COMPARATOR
DC THRESHOLD
tAPPROX)
STABLE
CHANB — PULSE
WIDTH

Figure 5-5. Proper Compensation (Stable)
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f.  Repeat the procedures in steps d. and e., with the OFFSET VERNIER set. to the fully
negative position. Ensure that the comparator output snaps in cleanly, with no leading
edge jitter, as the dc offset of the input signal is raised into the comparator threshold.
Refer to Figures 5-6 and 5-7.

INPUT
COMPARATOR
DC THRESHOLD RAISE THE
APPROX) — DC OFFSET OF
CHAN A INTO
CHAN A — THE INPUT
COMPARATOR
DC THRESHOLD
UNSTABLE
CHANB — PULSE
WIDTH
LEADING
EDGE JITTER
Figure 5-6. Over-Compensated
INPUT
COMPARATOR
DC THRESHOLD
(APPROX) —
CHAN A —
STABLE
CHANB — PULSE
WIDTH

Figure 5-7. Proper Compensation

Disconnect the Data Probe and the Channel B oscilloscope probe.

Connect the Channel B oscilloscope probe to A1U11 pin 12, and connect the ground clip
to the 5005B rear panel.

i.  Connect the 5005B Pod START/ST-SP connector to the pulse generator PULSE OUTPUT.
Connect the Pod ground (1) connector to the closest ground connection.

j-  Repeat the procedures in steps d. through f., substituting C8 for C7.
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k. Disconnect the 5005B Pod START/ST-SP connector.

. Connect the Channel B oscilloscope probe to A1U11 pin 13, and connect the ground clip
to the 5005B rear panel.

m. Connect the 5005B Pod STOP/QUAL connector to the pulse generator PULSE OUTPUT.
Connect the Pod ground (1) connector to the closest ground connection.

n. Repeat the procedures in steps d. through f., substituting C9 for C7.
o. Disconnect the 5005B Pod STOP/QUAL connector.

p. Connectthe Channel B oscilloscope probe to A1U12pin 13, and connect the ground clip
to the 5005B rear panel.

g. Connect the 5005B Pod CLOCK connector to the pulse generator PULSE OUTPUT.
Connect the Pod ground (1) connector to the closest ground connection.

r.  Repeat the procedures in steps d. through f., substituting C10 for C7.

s.  This completes the input compensation adjustments.
5-20. Precision Reference Voltage Adjustment (A2 DVM Assembly)

5-21. The following procedure adjusts and verifies the +10.00 Vdc precision reference voltage,
on the A2 DVM Assembly. The only test equipment required is a Digital Voltmeter. Refer to
Table1-2, for the minimum specification requirements for test equipment.

WARNING

THE A2 DVM PRINTED CIRCUITBOARD IS A HIGH IMPEDANCE
PC BOARD. IT IS EXTREMELY SENSITIVE TO CONTAMINATION
FROM DIRT AND OILS, APPLIED WHEN HANDLING WITH BARE
HANDS. CONTAMINATION CAN CAUSE NONLINEARITY,
DRIFT, OR INOPERATION. DO NOT HANDLE THE A2 DVM
ASSEMBLY WITH BARE FINGERS, EXCEPT AT THE EDGES. REFER
TO PARAGRAPH 8-56 FOR PROPER HANDLING AND
CLEANING PROCEDURES.

5-22. To perform the +10.00V Precision Reference adjustment, refer to Figure 5-8, and access
the adjustment and test points on the A2 DVM Assembly. Assemble and preset the test
equipment as follows:

-

a. Referto the disassembly procedures in Section VIl and remove the 5005B top cover, top
strut, and bottom cover. Holding it in a horizontal position, rotate the instrument 90°
(clockwise) for access to the adjustment points.

b. The top three printed circuit assemblies, AB HP-IB Assembly, A3 Microprocessor
Assembly, and A2 DVM Assembly are hinged for ease of serviceability. Referring to the
disassembly procedures in Section VIlI, raise the A8 and A3 assemblies on their hinges
to allow access to the adjustment and test points on the A2 DVM Assembly.

c. Connect the DVM positive lead to A2 DVM Assembly TP1 (+10V), and negative lead to
A2TP2 (ground).

d. Set 5005B LINE switch to ON.
e. Adjust A2R2 for a reading of +10.000 £.001V.

f.  Disconnect all test equipment. This completes the adjustment of the Precision Reference
Voltage.

5-9
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-7 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts in reference

designation order. Table 6-3 contains the names and addresses that correspond to the
manufacturer’s code numbers.

6-3. ABBREVIATIONS

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

6.5. REPLACEABLE PARTS LIST

6-6. Table 6-2 is the list of replaceable parts and is organized as follows:

a. Electrical assemblies and their components in alphanumerical order by reference
designation.

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

c. Miscellaneous parts.

6-7. The information given for each part consists of the following:

a. The Hewlett-Packard part number.

b. Part number check digit (CD).

c. The total quantity (Qty) in the assembly.
d. The description of the part.

e. A typical manufacturer of the part in a five-digit code.

f. The manufacturer’s number of the part.

6-8. The total quantity for each part is given only once — at the first appearance of the part
number in the list.

6-9. MANUFACTURER’S CODE LIST

6-10. Table 6-3 contains the names and addresses that correspond to the manufacturer’s code
numbers.

6-11. ORDERING INFORMATION
6-12. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part

number, the check digit, indicate the quantity required, and address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate and timely processing of your order.

6-1




Model 50058
Replaceable Parts

6-2

6-13. To order a part that is not listed in the replaceable parts table, include the instrument
model number, instrument serial number, the description and function of the part, and the
number of parts required. Address the order to the nearest Hewlett-Packard Office.

6-14. DIRECT MAIL ORDER SYSTEM

6-15. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are as follows:

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

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

c. Prepaid transportation (there is a small handling charge for each order).

d. No invoices — to provide these advantages, a check or money order must accompany
each order.

6-16.  Mail order forms and specific ordering information is available through your HP office.
Addresses and phone numbers are located at the back of this manual.

6-17. CABINET PARTS AND HARDWARE

6-18. To locate and identify miscellaneous cabinet parts and instrument hardware, refer to
Figures 6-1 through 6-6. These figures provide various exploded views of the instrument,
identified with Reference Designators. A table is provided opposite each illustration, containing
part number, description, and quantity information for each reference designator shown. The
quantity indicated represents the total number used in the subassembly.



Table 6-1. Reference Designations and Abbreviations
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REFERENCE DESIGNATIONS

A = assembly DL = delay line K = relay = transformer
AT = attenuator; isolator; DS = annunciator; signaling device L = coil; inductor TB = terminal board
termination (audible or visual); lamp; LED M = metre TC = thermocouple
B = fan; motor E = miscellaneous electrical part MP = miscellaneous mechanical part TP = test point
BT = battery F fuse P = electrical connector (movable = integrated circuit; microcircuit
C = capacitor FL = filter portion); plug = electron tube
CP = coupler H = hardware Q = transistor; SCR: triode thyristor R = voltage regulator: breakdown diode
CR = diode; diode thyristor; HY = circulator R = resistor = cable; transmission path; wire
varactor J = electrical connector (stationary RT = thermistor = socket
DC = directional coupler portion); jack S = switch = crystal unit-piezo-electric
= tuned cavity: tuned circuit
A = ampere HD = head NE = neon SPST = single-pole, single-throw
ac = alternating current HDW = hardware NEG = negative SsB = single sideband
ACCESS = accessory HF = high trequency nF = nanofarad SST = stainless steel
ADJ = adjustment HG = mercury NI PL = nickel plate STL = steel
A/D = analog-to-digital HI = high N/O = normally open sQ = square
AF = audio frequency HP = Hewlett-Packard NOM = nominal SWR = standing-wave ratio
AFC = automatic frequency control HPF = high pass filter NORM = normal SYNC = synchronize
AGC = automatic gain control HR = hour (used in parts list} NPN = negative-positive-negative T = timed (slow-blow fuse)
AL = aluminum HV = high voltage NPO = negative-positive zero (zero TA = tantalum
ALC = automatic level control Hz = hertz temperature coefficient) TC = temperature compensating
AM = amplitude modulation IC = integrated circuit NRFR = not recommended for field TD = time delay
AMPL = amplifier 10 = inside diameter replacement TERM = terminal
APC = automatic phasecontrol IF = intermediate frequency ns = nanosecond TFT = thin-film transistor
ASSY = assembly IMPG = impregnated NSR = not separately replaceable TGL = toggle
AUX = auxiliary in = inch nwW = nanowatt THD = thread
AVG = average INCD ncandescent 08D = order by description THRU = through
AWG = american wire gauge INCL nclude(s) oD = gutside diameter TI = titanium
BAL = balance INP nput OH = oval head TOL = tolerance
BCOD = binary coded decimal INS nsulation OP AMPL = operational amplifier TRIM = trimmer
BD = board INT = internal OPT = option TSTR = transistor
BE CU = beryllium copper kg = kilogram osc = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kHz = [0)4 = oxide TV = television
BH = binder head K = 0z = ounce TVI = television interference
BKDN = breakdown kV = 0 =ohm TWT = traveling wave tube
BP = bandpass b = P = peak (used in parts list) U = micro (10-6) used in parts list)
BPF = bandpass filter LC nductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts list)
BRS = brass LED = light-emitting diode PC = printed circuit UHF = yltrahigh frequency
BWO = backward-wave oscillator LF = low frequency PCM = pulse-code modulation; UNREG = unregulated
CAL = calibrate LG = long puise-count modulation v = volt
cew = counterclockwise LH = feft hand POM = pulse-duration modulation VA = voltampere
CER = caeramic LIM = limit pF = picofarad Vac = volts ac
CHAN = channel LIN = linear taper (used in parts list)y PH BRZ = phosphor bronze VAR = variable
cm = centimeter fin = linear PHL = phillips vCO = voltage-controlled oscillator
CMO = coaxial LK WASH = lockwasher PIN = positive-intrinsic-negative Vdc = volts dc
COEF = coefficient Lo = low; local oscillator PIV = peak inverse voltage vDCW = volts, dc, working (used in
COM = common LOG = logarithmic taper (used pk = peak parts list)
COMP = composition in parts list) PL = phase lock V(F) = volts, filtered
COMPL = complete log = logarithm(ic) PLO = phase lock oscillator VFO = variable-frequency oscillator
CONN = connector LPF = low pass filter PM = phase modulation VHF = very-high frequency
cP = cadmium plate Lv = low voltage PNP = positive-negative-positive Vpk = volts peak
CRT = cathode-ray tube m = metre (distance) P/O = part of Vp-p = volts peak-to-peak
CTL = complementary transistor logic  mA = milliampere POLY = polystyrene vrms = volts rms
CcwW = continuous wave MAX = maximum PORC = porcelain VSWR = voltage standing wave ratio
W = clockwise M = megohm POS = positive; position(s) (used in vTO = voitage-tuned oscillator
D/A = digital-to-analog MEG = meg (106) (used in parts list) parts list) VTVM = vacuum-tube voltmeter
dB = decibel MET FLM = metal film POSN = position V(X) = volts, switched
dBm =decibel reforred to 1mW MET OX = metal oxide POT = potentiometer w = watt
dc = direct current MF = medium frequency; microfarad  p-p = peak-to-peak w/ = with
deg = degree (temperature (used in parts list) PP = peak-to-peak (used in parts list) wiv = working inverse voltage
interval or difference) MFR = manufacturer PPM = pulse-position modulation ww = wirewound
2 = degree {plane angle) mg = milligram PREAMPL = preamplifier wW/0 = without
°C = degree Celsius (centrigrade) MHz = megahertz PRF = pulse-repetition frequency YIG = yttrium-iron-garnet
°F = degree Fahrenheit mH = miilihenry PRR = pulse repetition rate Zo = characteristic impedance
oK = degree Kelvin mho conductance ps = picosecond
DEPC = deposited carbon MIN minimum PT = point
DET = detector min minute (time} PTM = pulse-time modulation
diam = diameter = minute (plane angle) PWM = pulse-width modulation
DIA = diameter (used in parts list) MINAT = miniature PWV = peak working voltage
DIFF AMPL= ditferential amplifier mm = millimetre RC = resistance capacitance
div = gdivision MOD = modulator RECT = rectifier NOTE
DPDT = double-pole, double-throw MOM = momentary REF = reference - A . "
DR = drive i MOS = metal-oxide semiconductor REG = regulated All abbreviations in the parts list will
DsB = double sideband ms = millisecond REPL = replaceable be in upper case.
oTL = diode transistor logic MTG = mounting RF = radio frequency
DVM = digital voltmeter MTR = meter (indicating device) RFI = radio frequency interference
ECL = emitter coupled logic mV = millivolt RH = round head; right hand
EMF = electromotive force mVac = millivolt, ac ALC = resistance-inductance-capacitance
EDP = glectronic data processing mvVdc = millivolt, de RMOQ = rack mount onty
ELECT = electrolytic mVpk = millivolt, peak ms = root-mean-square
ENCAP = encapsulated mVp-| = mitlivolt, peak-to-peak RND = round
EXT = exterE\al mVrpm‘; = millivolt, ?ms ROM = read-only memory M U LT'PLI ERS
F = farad mw = milliwatt R&P = rack and panel
FET = field-effect transistor MUX = multiplex RWvV = reverse working voitage Abbreviation Prefix Multipte
F/F = flip-flop MY = mylar S = scattering parameter 2
FH = fiat head uA = microampere s, = second (time) T tera ‘0;
FOLH = fillister head pF = microfarad = second (plane angle) G giga 10
M = frequency modulation uH = microhenry s-B = slow-blow fuse (used in parts list) M mega 108
FP = front panel umho = micromho SCR = silicon controlled rectifier; screw k kilo 103
FREQ = frequency us = microsecond SE = selenium da deka 10
FXD =fi uv = microvolt SECT = sections d deci 10-1
9 = gram uVac = microvolt. ac SEMICON = semiconductor c centi 10-2
GE = germanium uVdc = microvolt, d¢ SHF = superhigh frequency m milli 10-3
GHz = gigahertz uVpk = microvolt, peak S| = silicon I micro 10-6
GL = glass uVp-p = microvolt, peak-to-peak SIL = silver n nano 10-9
GND = ground(ed) uvrms = microvolt, rms SL = slide p pIco 10-12
H = henry uW = microwatt SNR = signal-to-noise ratio f femto 10-15
h = hour nA = nanoampere SPDT = single-pole, double-throw a atto 10-18
HET = heterodyne NC = no connection SPG = spring
HEX = hexagonal N/C = normally closed SR = split ring

6-3
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Figure 6-1. Cabinet Parts and Hardware (External)
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REFERENCE HP PART

DESIGNATOR NUMBER DESCRIPTION QUANTITY
MP1 5020-8815 CASTING, FRONT FRAME 1
MP2 5020-8836 STRUT 2
MP3 5020-8816 CASTING, REAR FRAME 1
MP4 05005-00012 SUPPORT - PCB 1
MP5 05005-00011 STRUT - TOP 1
MP6 05005-00007 COVER - TOP 1
MP7 5040-7219 STRAP - HANDLE CAP FRONT 1
MP8 5040-7220 STRAP - HANDLE CAP REAR 1
MP9 5060-9803 STRAP HANDLE 1
MP10 5060-9964 COVER - BOTTOM 1
MPT 5040-7201 FOOT 2
MP12 5040-7222 FOOT - NONSKID 2
MP13 1460-1345 TILT STAND SST 2
MP14 5040-7203 TRIM, TOP 1/2 1
MP15 5001-0439 TRIM, FRONT SIDE 2
MP16 05005-00008 PANEL - REAR 1
MP29 00547-40005 COVER - PROBE TIP 1
MP30 10230-62101 GRABBER 5
H1 2680-0172 SCREW-MACH 10-32 .375LG 100 DEG 2
H2 2510-0192 SCREW-MACH 8-32 .25 LG 100 DEG 12
H3 0515-0212 SCREW MACH M3.5X0.6 6MM-LG PAN HEAD 14
H4 0515-0218 SCREW-MACH M3.5X0.6 6MM-LG 4
H5 0590-0639 NUT-SHEET METAL FLAT 10-32 1
w3 05005-60116 PROBE GROUND 1
w4 8120-3466 CABLE ASSEMBLY, 24-PIN FLAT 1

Part of Figure 6-1. Cabinet Parts and Hardware (External)
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Model 50058

Replaceable Parts

Figure 6-2. Cabinet Parts and Hardware (Internal)
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Model 5005B
Replaceable Parts

REFERENCE HP PART

DESIGNATOR NUMBER DESCRIPTION QUANTITY
MP4 05005-00012 SUPPORT-PCB 1
MmP21 0380-0630 SPACER, SNAP-IN .75LG 6
MP23 5040-7721 HINGLE-FULL 6
MP24 5040-7787 HINGE-HALF 2
MP26 1400-0249 CABLE TIE 1
MP27 1400-1140 CLAMP-FL-CA NYL 1
MP28 1400-0493 CABLE TIE 1
H3 0515-0212 SCREW-MACH M3.5X0.6 6MM-LG 5
H6 0515-0413 SCREW-MACH M4X0.7 6MM-LG 4
H11 0624-0078 SCREW-TAPPING 6-32 6
Al 05005-60011 MAIN ASSEMBLY 1
A2 05005-60002 DVM ASSEMBLY 1
A3 05005-60012 MICROPROCESSOR ASSEMBLY 1
A8 05005-60007 HP-1B ASSEMBLY 1
ATW4 05005-60121 CABLE ASSEMBLY-DC JUMPER 1
A4W1 05005-60122 CABLE ASSEMBLY DISPLAY 1
ABW10 05005-60106 CABLE ASSEMBLY - 34 PIN 1
w2 05005-60104 CABLE ASSEMBLY, 60-PIN RIBBON 1
W4 8120-2466 CABLE ASSEMBLY 24-PIN FLAT 1

Part of Figure 6-2. Cabinet Parts and Hardware (Internal)




Model 50058
Replaceable Parts

KEY CAPS

—MP15

U =5041-0243
() =5041-0252
B = 5041-1845

REFERENCE HP PART

DESIGNATOR NUMBER DESCRIPTION QUANTITY
MP1 5020-8816 CASTING, FRONT FRAME 1
MP15 5001-0439 TRIM, FRONT SIDE 2
MP17 05005-00009 SUBPANEL-FRONT 1
MP18 05005-00010 DRESS PANEL 1
MP19 05005-20207 WINDOW-FRONT PANEL 1
MP20 05005-40008 BOOT-POD CABLE 1
MP22 0400-0005 GROMMET-RUBBER 1
MP25 05005-40009 BOOT-PROBE CABLE 1
MP47 1460-1942 CRADLE-PROBE 1
H3 0515-0212 SCREW-MACH M3.5%0.6 6MM-LG 4
H4 0515-0218 SCREW-MACH M3.5X0.6 6MM-LG PAN HEAD 4
H7 0515-0225 SCREW-MACH M3.5X0.6 T0MM-LG 6
H8 2200-0140 SCREW-MACH 4-40 .25LG 2
A4 05005-60009 DISPLAY ASSEMBLY 1
W1 05005-60101 CABLE ASSEMBLY-POWER 1

6-8

Figure 6-3. Cabinet Parts and Hardware (Front Panel)




Model 50058
Replaceable Parts

A9J2 H12
[

-~

MP50 MP52 MP49

A9S1

REFERENCE HP PART
DESIGNATOR NUMBER DESCRIPTION QUANTITY
MP3 5020-8816 CASTING, REAR 1
MP16 05005-00008 PANEL-REAR 1
MP49 7122-0097 PLATE, SERIAL 1
MP50 7121-2527 LABEL, METRIC/IN 1
MP51 7121-4442 LABEL, LINE POWER MODULE 1
MP52 7121-4555 LABEL, MES. 003/80 1
A7 0960-0444 POWER LINE MODULE 1
A7F1 2110-0202 FUSE, .5A 250V (115V OPERATION) 1
or
2110-0201 FUSE, .25A 250V TD (220V OPERATION)}) 1
A9 05005-60010 HP-IB INTERFACE ASSEMBLY 1
A9)2 1251-3283 CONN - 24 PIN 1
A951 3101-1973 SW:DIP 7 SPST SL 1
B1 05005-20210 FAN 1
H3 0515-0212 SCREW-MACH M3.5X0.5 6MM-LG PAN HEAD 8
H12 0380-1270 STANDOFF, 3.5MM 2

Figure 6-4. Cabinet Parts and Hardware (Rear Panel)




Model 50058
Replaceable Parts

MP29 \
REFERENCE HP PART
DESIGNATOR NUMBER DESCRIPTION QUANTITY
05005-60120 DATA PROBE AND CABLE ASSEMBLY
05005-60125 CABLE ASSEMBLY ONLY
MP25 05005-40009 BOOT, PROBE CABLE 1
MP29 00547-40005 PROBE TiP COVER 1
MP31 7121-2701 LABEL, PROBE TIP W/GROUND & SWITCH HOLE 1
MP32 05005-20208 PROBE BODY, TOP 1
MP33 05005-20209 PROBE BODY, BOTTOM 1
MP34 5060-0418 PROBE PIN TIP ASSEMBLY 1
MP35 00546-40002 PROBE LAMP WINDOW, RED PLASTIC 1
MP36 00547-40003 BOOT, STRAIN RELIEF 1
MP44 00546-40003 RETAINER-SWITCH 1
MP45 00546-00002 CONTACT-SWITCH 1
MP46 00546-40004 BUTTON-SWITCH 1
H9 0624-0276 SCREW, TAPPING 2-32 .188 IN-LG PAN HEAD POZI 2
H10 0624-0340 SCREW-TAPPING 0-42, .188 IN-LG PAN-HD 2
A5 05005-60008 BOARD ASSEMBLY

—_
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Figure 6-5. Cabinet Parts and Hardware (Data Probe)




Model 5005B
Replaceable Parts

CAUTION

The Timing Pod metal shield must be in-
stalled properly. The shield has an insulated
plane, which must be positioned against the
bottom of the pc board. When installing the
shield, fold as illustrated and secure with
screws to the crimped cable strain relief.

REFERENCE HP PART
DESIGNATOR | NUMBER DESCRIPTION QUANTITY
05005-60124 TIMING POD AND CABLE ASSEMBLY
05005-60126 CABLE ASSEMBLY ONLY
MP20 05005-40008 BOOT, CABLE TO FRONT PANEL 1
MP37 7121-2702 LABEL, TOP (LEFT JUSTIFIED) 1
MP38 05005-40001 POD, COVER HALF 2
MP39 7121-2703 LABEL, BOTTOM (RIGHT JUSTIFIED) 1
MP40 05005-40010 BOOT, CABLE TO POD 1
MP41 05005-40011 BOOT, TIMING LEADS TO POD 1
MP42 05005-00005 SHIELD, METAL 1
MP43 05005-00006 INSULATOR, FOR METAL SHIELD 1
H9 0624-0276 SCREW TAPPING 2-32.188 IN-LG PAN HEAD POZI 2
A6 05005-60013 BOARD ASSEMBLY—TIMING POD 1
ABW2 05005-60112 POD LEAD, START G REBEM 1
A6W3 05005-60113 POD LEAD, STOPJpy AL RE D 1
A6W4 05005-60114 POD LEAD, CLOCK VYe (/o 1
A6WS5 05005-60115 POD LEAD, GROUND § LheK 1

Figure 6-6. Cabinet Parts and Hardware (Timing Pod)




Model 50058
Replaceable Parts

Table 6-2. Replaceable Parts

Reference HP Part |c _ Mfr
: . ol Qty Description Mfr Part Number
Designation | Number Code
Al 05805~60011 0 1 MATN ABSEMBLY (SURIES 2004 20480 0H005-60011
A1CT 3 3 CITOR~FXD 10UF+-10% 20UD0C Ta 15001 06HXP02 D02
AlLG2 0 16 CAPACITOR-FXD ,1UF +-20% S0UDC CER CACO4AX7RIGAMOG0A
AlTC3 5 b 4] CAPACITOR XD LUF +-20% S0UDC CER 0140 ]
ALCH 01600576 1 CAPACTTOR-FXD 1UF +-20% S0UDC CER 0160
Al1lS D160-45%54 7 21 CAMALTTOR-FXD L, G1UY +-20% 50UDe At G160~
ALCE 01600576 1 CAPALTITOR-FXD ,1UF +-20% S0UDEC CFR 0160
ALY 0121 00061 1 1 CAPACITOR-Y TRMR -CER 5 1apE 3500 304 J1BPF WPO
ALCB 1210114 5 3 CAPACITOR-V TRMR- 3ILOV PCMTE 7 300
ALY M21-0114 G CAPACITOR -V TRMR ABOY PC-MTE FH0
ALCID 01210114 9] CAPACITOR-Y TRMR- TO350Y PC-MTE N300
AlLCTY 0160-3B79 7 O CAPACTTOR-FXD . 01UF +-20% 100UDC R 0160 -3879
AlLC12 016038379 7 CAPACITOR-FXD . 01UF +-20% " & 1603879
ATCT3 B160-3870 4 4 CAPACTTOR -FXD 470PF +-20% 200UDC 28480 16H0-3B876
ALC14 01603379 7 OR-FXD , B1UF +~7 100UDC 20400 01603879
ALC1S 01603876 4 ITOR-FXD 47FF +-20% 2009DE 284840 016H0-3876
Al1CLe 0160~ ] CAPACITOR~F CVUF 4207 S500D0 1679y CACDAXZRIOAMBE0A
AC1L7 0160 » 4 CAPACTTOR-F 47PF - 2000D0 28400 01403676
ALCIB 0189-0410 b 1 CAPACTITOR TUF 42 20408 1600418
ATCLY 01603879 7 CAPACITOR -F LO1UF 24 100VDEC CER 0160-337%
A1C20 31603876 4 CAPACTITAR-FXD 47PF +- 20% 2H0UDE CER 01603876
NLHD~4554 7 CAPACITOR-FXD ., 01UF 283460 01&60-4%54
016008 5 CAPACTTOR-FXD iUy 28480 D160~ 059746
0160 K] CAPACITOR-FXD |, 1UF 20460 0160-0%
01a0-- 5 CAPACTITOR-FAD L, 1UF +-20% % 284080 D14L0--0576
014600 b1 CAPACTTOR-FXD 1UF +--20% 20480 Q160-0
01600576 5 CAPALLTOR-FXD A1UF +-20% S0UDC 284830 01600574
0180 O 1 CAPACTTON FXD 10UF +-10% 10VDC R aILEd] DARZGS1IAL 0K
7 CAPACTITOR-FXD . 01UF +-20% 50UDC CER 20400 01604554
7 CAPACTITOR FXD L 01UF +-20% 108UDC CER 23400 01603079
i) CAPACITOR-FXD 1LF +-20% 50UNC CUw 1L CALIAXTR1I04AMB%S0A
0180~0116 4 [ CAPATITOR -FXD &, 8UF+-10% 35VDC TA GH6207 1S0DABEXP0Z
0 &60--3379 7 CAPACTTOR- FXD . 01UF +-R0% 100VDC CER 28480 0160--3879
NOT IGNED
01604554 7 CAPACITOR-FXD . 01UF +-20% 5S0VUDC CER 0160--4554
016D - 458 0 CAPACITOR -FXD 110 S0VLC CAUNAX7R104M050A
01604557 [} CAPACTITOR-FXD 1UF HOVDE CHCOAXTRL04M &
0160 597 ] CAPACITOR -FXD |, {ur oune CACGAX7RI104NM0%0A
0160~ 7 0 CAPACTITOR-FXD | 1UF S50VDE E R CALBAXTRLIOAMBBD A
0160 y 1] CAPACTTNDR-FXD . 1UF FOUDL CER CACO4X7RI04MOS0A
0180-1701 2 1 CAPATTTOR-FXD &, BUF HBUDE TA 150DLBIX0D 04GR
03130 6197 1] 1 CAPALTTOR -FXD 2, 20U+ 0% 20UD0 TA 150D225X902 0402
01802988 9 1 TOR-FXD QP0UF+7%--10% 40VDC AL APDXBAVGOA0G]
01830281 7 1 TOR-FXD 10UF+-20% 35UDC Ta 3430 0180 -2811
01802015 1 1 TOR-FXD 100UF+-20% 10VDC Ta 20480 016020015
N1e0-1414 b 1 CAPACITOR -FXD 2900UF +75-10% 40VDE Al G623y J36D2P2GCA0AN2A
5 @ CAPACTTOR-FXD 4701F 0% 40VDC Al 0580267
4 1 CAPACTTOR-FXL 22001 1% 16VDE Al 0100-72
S CAPACITOR-FXD 47U +100-10% 40UDC Al glan-2
1 i CAPACTITOR-FXD 2200PF +-20% 1008VDC CER 0166-0
2 1 CAPACITOR-FXD 4700F1 +-20% 100VDE CER 20480 016005
ATCS 0140 -0207 7 1 CAPACITOR -FXD 330PF +-5% S00VDE MICA 72136 DHISF 33170500V ICR
AlCRY 19010033 2 3 GEN PRP 180V 200MA DO-7 20480 1907 0033
ALCRZ 12010033 2 GEN PRP 180V 200Ma DO-7 203480 19201-0033
A1ER3 1901-0731 7 4 PWR RECT 400V 14 17010731
AlCR4 12010734 7 PWR RECT 400V 14 12010731
ALTECRS 1906-0069 4 1 FW BRDG 408V 1A 1206 0046%
AICRG 12060096 7 1 FW BRDG 200V 24 04713 MDA202
ALCR7 19911086 7 1 PWR RECT S50V 54 ROONS 04713 MRE20
ATCRB 172020522 b 1 DIODE ~ZNR INSZ40R 6V 5% PD=SW IR=1UA 04713 INSZ40R
ALF1 21100003 Q 1 FUSE 34 250V NTD 1.25X.25 UL THERS 312003
H1T1 R2U1-6007 5 3 CONNECTOR 60-PIN M POST TYPE 234B0 1251-6067
A1TR2 NOT ABSIGNED
A1T3 2515385 a 1 CONNECTOR 4-PIN M POST TYPE 20480 12%51-538%
ALK 04201220 7 el RELAY-REED 1A S00MA 250UDC SUDC- 29480 0490-1220
ATK2 04%90~1219 4 i RELAY-REED 10 S00MA 250VDC SUDG 2BABD GAZ0-1219
AlL1 e 1 INDUCTOR RF “MLD 100UKH 10% ,105DX. 2416 ?100--2276
All.2 2 1 300 MH AT 5 aMP DC P100-3017
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See introduction to this section for ordering information

*Indicates factory selected value




Table 6-2. Replaceable Parts (Continued)

Model 50058
Replaceable Parts

Reference HP Part |c —r Mfr
Designation Number |D Qty Description Code Mfr Part Number
A1@1 18540219 1 3 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3P04
Al162 16530363 8 1 TRANGISTOR PNP ST PD=50UW FT=20MHZ 03508 Xa51201
AlR1 069236360 ) 4 RESISTOR 10K 1% 125W F TC=0+-25 20480 0678-6360
A1R2 06,98-7207 2 3 RESIGTOR 61.9 1% .05W F TC=0+-100 24546 $C3-1/8-TO-6IR?-F
A1R3 0698-7227 s 3 RESTGTOR 422 1% .05W F TC=0+-100 24546 03-1/8-T0-422R ~F
AIR4 06986630 3 8 RESISTOR 20K 1% 12SW F T 2$480 06966630
ALRD 06736630 3 RESISTOR 20K 1% .125W F TC= 28480 06786630
AlR G 06980084 9 14 RESISTOR 2.15K 1% ,125W F TG=0+4-100 24546 Ca-1/8-7T0-2151~F
A1R?7 07570397 3 1 E5IGTOR 68,1 172 12564 F T d 24544 C4-1/8-T0-68R1-F
A1R8 046986360 b RESISTOR 10K 1% 1284 F T 204090 0606360
AIR? 06907210 7 1 RESISTOR B2.5 1% 05W F TC=0+- 24546 €3 -1/8--TO~B2RGF
A1R10 0698-6360 [ RESIGTOR 10K 1% ,1254 F TC 28480 0698-4360
A1R11 0698-7227 b RESISTOR 422 1% .05W F TC=8+-100 24546 C3-1/8~TO-422R--F
A1RI2 06987207 2 RESISTOR 61.9 1% .0SW F TC=0+-100 24544 ¢3-1/8-
AIR1S 0698--7227 b REGISTOR 422 1% ,05W F TC=0+-100 24546 C3-1/8-
AIR14 06987207 2 RESISTOR 61.9 1% .05W F TC=0+-100 24544 C3-1/8- X
A1R1S 06986360 6 RESISTOR 10K .1% .125W F TC=0+-25 23480 0678-46360
AlR16 06986630 3 RESIGTOR 20K 1% ,125W F TC=0+-25 20400 04286630
A1R17 06986619 8 4 RESISTOR 15K .1% 1254 F TC=0+-2% 20480 0698-6619
A1R18 069846348 0 4 RESISTOR 3K 1% 1254 F TC=0+-25 28480 06986340
A1R1? 06986619 a RESISTOR 15K 1% 1258 F TG 29 20480 0678-6619
A1R20 0698~6413 L] 4 RESISTOR &6.5K .1% 25W F TC=04-2% 28480 06986413
A1R21 0693-6413 0 RESISTOR 6.5K 1% . 125W F TC=0+-25 23480 0698-6413
A1R22 0698-6340 0 RESIGTOR 3K 1% ,125W F TC=0+-25 28480 046786348
A1R23 0598-6413 1] RESISTBR &6.5K 1% . 125W F TC 0698-6413
A1R24 01698~6413 0 RESIGTOR &.5K 1% ,129W F TC=0+ 06966413
ALR2Y 10310~0374 1 1 NETWORK~RES 8--51P1,0K OtiM X 4 2088102
ALR2G 06986630 3 RESTETOR 20K 1% 1250 F TC=0+-25 28480 04698~6630
ALR27 01467B8-6619 8 RESISTOR 15K 1% 1258 ¥ TC=0+-23 23480 0698-6619
Al1R28 06986348 0 RESTISTOR 3K 1% ,12%W F TC=0+-25 28480 0469R8-6340
A1RD2Y 0678-6619 i¢] RESISTOR 15K 1% . 125W F TC=0+-25 23480 0698-6619
A1R30 06926348 0 RESIGTOR 3K .14 .125W F TC=0+-25 asasn 06986348
A1IR31 0698 -6630 3 RESISTOR 20K .1% .125W F TC=0+-25 28480 0698-6630
ALRI2 06983989 9 8 RESTSTOR 3.84K 1% ,125W F TC=0+- 20480 06583989
A1R33 01693-3987 ? RESISTOR 3.84K .1% .123W [ TC= 208480 0698-3989
AL1R34 06983989 ? RESISTOR 3.84K (1% ,125W F T 2 20480 0690-3289
A1R3S 06986630 3 RESISTOR 20K 1% .125W F TC=0+-25 20480 0698-6630
A1R36 18100273 4 1 NETWORK~RES 10-8TPA70.0 OHM X 01121 210A/471
A1R37 016283989 9 RESISTOR 3.84K 1% 1254 I TC 28480 0698-3989
A1RI8 046983989 4 RESIGTOR 3.84K 1% 125W F T 28480 0698--3909
AIR3? 06983989 9 RESISTOR 3.84K 1% 1294 F T 28480 0678-39089
A1RAD 06986630 3 RESISTOR 20K .1% .125W F TC=0+-20 20480 06986630
A1RA1 07570280 3 10 RESISTOR 1K 1% 1234 F TC=0+-100 24546 C4--1/8~-T0-1001-F
Al1R42 0698-6630 3 RESISTOR 20K 1% 128U F TC=0+-25 204890 06986630
A1RA43 NOT ASSIGNED
Al1R44 06983989 9 RESISTOR 3.684K 1% ,125W F TC=0+-25 20480 0698--3969
A1RAYS 4757-0280 3 RESISTOR 1K 1% 1254 F TC=0+-100 24544 C4-1/8-T0-1001% ~F
A1R AL 06983989 ? RESISTOR 3.84K .1%Z .125W F TC=0+-25 28400 0698--3789
A1R47 0678-3788 2] 2 RESISTOR A2K .17 .125%W T TC=0 ] 28430 0676-3980
A1R4B 069839608 8 RESISTOR 42K 1% 1254 F TC=0+-25 28480 0698-3980
A1RA? 04678--3987 7 1 RESISTOR 70K 1% .12%W F TC=0+-20 28400 0698-3987
ALRSO 06983959 3 1 RESISTOR 80K 1% ,25W F TC=0+-25 20480 06963959
ARG HPB-6I77 1 1 RESISTNR 30K 1% 129W F TC=0+-25 20480 D6IB-6977
AIRS2 06911~3114 4 2 RESISTOR 75 3% SW PW TC=0+--20 20480 0911~3114
ARSI 07%7-0280 3 RESISTOR 1K 1% 296 F T +-100 24546 ¢4-1/8-T0-1001F
A1RS4 07570419 0 1 RESISTOR 481 12 1254 F T 24544 Ca-1/8-T0-681R~F
ALRSS 0678-3447 4 1 RESISTOR 422 1% 1254 F 1 24546 C4-1/8~T0~-422R~F
ALRSGS NOT ASSIGNED
AIRS7 0811--3114 4 RESISTOR 75 3% 5S4 PW TC=0 23480 0811-3114
ARS8 168113280 3 1 RESISTOR . 025 10% 2W PW T 20480 08113280
AIRSY 0757-03%4 0 1 RESISTOR 51.1 1% .125W F T 24546 €C4-1/8-T0-S1R1~-F
A1RGLD OV57-0199 3 1 RESISTOR 21.9% 1% .12SW F TC=0+-100 245446 Ca-1/8-T0-2152-F
ATR61 N478-5218 1 1 RESISTOR 30K .5% .125W F TC=D+-100 24546 C4-1/8-T0-3002--D
ATRG2 17570401 0 1 RESISTOR 100 1% ,1R295W F TC=0+ 24546 €4-1/8-T0-101~F
AIRLE 0757-0280 3 RESISTOR 1K 1% .1R5W F TC=0+-100 24546 C4-~1/8~T0-1001 ~F
A1RGS 046984002 9 1 RESISTOR SK 1% .125W F TC=0+-100 24544 CA-1/8-T0-5001-F
AIRAS 1757--0280 3 REGIOTOR 1K 1% .125W F TC=0+-100 RAS4L C4-1/8-T0-1001 F
AIRGLHE 0757-9280 3 RESISTOR 1K 1% ,125W F TC=0+~100 24546 $4-1/8-T0-1001-F
A181 310104883 7 1 SWITCH-SL 3-5PDT DIP-SLIDC-ASHBY 1A 28480 3101-0408
A1T1 P100~0446% 4 1 TRANSFORMER--POWER 100/120/220/240V 20400 9100-0465
A1TP1 18514707 b 10 CONNECTOR-GCL CONT PIN . 031.-IN-RSC-52 28480 1251-4707
ALTP2 1251-4707 & CONNECTOR~SGL CONT PIN ,031-IN-BSC 28480 12514707
ALTR3 129514707 & CONNECTOR-SGL. CONT PIN ,031-IN-BSC-5Z 23480 1251-4707
AL1TP4 1251-47907 & CONNECTOR-SGL CONT PIN - 20480 1251~-4707
ALTPS 12514707 6 CONNECTOR-SGL CONT PIN ,031-IN-BGC 20480 1251-4707

See introduction to this section for ordering information

*Indicates factory selected value

6-13



Model 5005B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference c A Mfr
Designation o| Qty Description Code Mfr Part Number

ALTPA [ CONNECTODR--SGL. CONT PIN 031 -IN 1RS1-4707

ALTP7 b CONNECTOR & CONT PIN .031-IN- 4 1 4707

ALTPSB & CONNECTOR CONT PIN .031-IN 23430 1-4707

ALTPY b CONNCOTOR-8GL. CTONT PIN L 031 -IN 20484 p 4707

ALTP1D 2514707 [ CONNECTOR ~2G1 CONT PIN 0831 -TN 23480 1281 4707

Al 18260659 5] 4 I CONV 8- B-D/A 24-DIP-P PKG t91pPC

AL 1820--1281 2 3 IC DEDR TTL L3 2 TO 4--LINS DUAL 2-TNP GIN7ALE1X9N

ATU3 18200998 b 1 IC MUXR/DATA- - TTL S 4-7T0-1-L TN DUAL ON74G153N

All4 18260659 2] TG CONV 8 DDA 24-DIP P PXG AMEIB LR

A1 UG 182014639 4 1 IC BATE TTL $ EXCL-DR/ZNOR DUAD 2-INP ON745135N

ATUGL 10260630 1 1 IC COMPARATON HYH 18086~0630

ALLI7 18260459 8 I8 CONV 8- D/sa 24 DIP-P PG AMLOBLPE

A1TUB 1B20-14%3 0 4 ENTR TTL G BIN SYNCHRO POS EDGE -TRIG S

ALL9 1802014572 [i] CNTR TTL & BIN SYNCHRDO PDS-EDGE TRIG

AlU10 10320 -2691 0 1 IC FF TTL F D-TYPF POS-EDGE -TRIG

AU 1820-1052 1) 3 COXLTROECL ECL TO-TYL GUAD 2--INp 04713 MOC160 ¢

Atu2 1820-1052 bl [COXLTR ECL CLooTO O TTL QUAD 2--INP 04713 ™M

AT 1826--0659 a (. CONV B B D/A 24-DIP-P PKG RE KRS HMLABTPE

Al14 1826 0522 4 1 : 0P AMP LOW-BIAS H-TMPD QUAD 14 DIp -p 01255 TLeY 40N

ALULS 161201453 0 S ONTR TTL S BIN SYNCHRD POS-EDGE-TRIG G6109s GNTAG1HEN

Alule 189201319 7 1 IC MUXKR/DATA-SEL TTL % 8 TC 1-LIHE 8 -INP 81295

A7 183200694 9 1 IC GATE TTL § NXCL-0DR QUAD 2-INP 01099 BN 400

AtLIe 18200629 (] Fd FYOTTL S 3 K NG EDGE TRIG n129% GN7451 120

ALULS 148201453 0 S BIN SYNCHRO POS EDGE-TRTE DIO9N ON7AL16TN

ALLIR0 1820 -0&79 0 T-K NEG-EDGE--TRIG 0127% BRN7451 12N

AU 18200693 8 1 TC T TTL S D-TYPE POS-EDGE-TRIG 01905 EN74574N

ALL22 1620 101% Iy 1 TO MUXR/ZDATA GEL TYL 5 2T -1 LINE QUAD 01299 SN7451 53N

ATL23 1926-0038 7 1 IC OF AMD SPCL TO-99 PKG 047193 MC1A%GLEG

ALUZA 1DH3 0501 7 1 IC TTL CHMOS PRER IC FHEIE] K

ATLIES 180260565 1 1 IC~TL 494 28400

ALU26 13200681 4 1 TG GATE TTL & NAND GUAD » -INP nieo%s

ATUR1 18260221 0 1 IC W RGLTR TO-220 04713

ATVURZ 13260215 2 1 IC YV RGLTR TO =220 04743

AITURZ 18126--0147 9 1 10 78912 V RGLTR TO- 220 04773

AlWt 3 1 RLY -GLACK JUMPER 28480 05005 60105

AlW2 7 1 ™ BLY-RED JHMPER 28400 5005 40117

ATWE 8 t CAZRLY. A BLY  GRUEN JUMPER 26430 SU0% 0110

All4 05-60121 | 3 1 CAELE ASSEMBELY-DC JUMPER 238460 BEROS 60121

A1 MTISCIULANTOUS PARTS

Hi1l 06240074 & 1 SOREW-TPE & -3 375 -IN~1L6 PAN-HD-P(171

MP21 03800630 8 8 GBPACER CGNAP TN .75 IN LG: .31 IN A/¢

MP 23 50497721 7 & HINGE--FULL 20480 H0an--7721

MP 28 1400-04%93 [ 1 CARLE TTE .062 1.2%-DIA ,14-WD NYL 04383 LTS MPE
0340-0060 4 3 TERMINAL-STUD SPCL-FDRTHIRY PRESS -MTG PEAMES) 016807 000G 209
12050349 7 4 HEAT SINK SGL PLETC PWR-CO 13103 HOPOSROTT
21100269 0 2 FUSTHOLDER-CLIP TYPE, 25D--FUSE 20480 2110 0269
03150406 3 4 GEREW MADH M3 X 0.5 OMM- LG PAN-HD aonnn ORDER RBY DEGCIIPTION
2190-0011 8 4 WASHER-LK INTL T NO, 14 .195-IN-ID AR50 21500011
NE3S-0004 9 4 NOT--HEX DRL CHAM M3 X 0.5 2., 4MM THK Jo000 ORLE RY DEGCRIPTION

See introduction to this section for ordering information
*Indicates factory selected value



Table 6-2. Replaceable Parts (Continued)

Model 5005B
Replaceable Parts

R HP Part |c e Mfr
eference o| Qty Description Cod Mfr Part Number
Designation Number ode
Y4 0590S-60002 | 9 1 DVM AGSEMBLY (SCERIES 2324) 284110 05 005-60002
A2C1 0180--0114 1 CAPACITOR-FXD 6,8UF+-10% 35VUDC TA 1500635X203582
ADC2 01604554 7 CAPACITOR-FXD ,01UF +-20% S0UDC CER g 014604554
A2C3 0180-0229 7 4 CAPACITOR-FXD 33UF+-10% 10VDE TA D6289 150D336X901 082
ADCA 0180~0114 1 CAPACITOR-FXD &.8UF+—-10%Z 3G5VDC TA G689 150DLBSXP0ISLD
ARCH 01800116 1 CAPACITOR-FXD &.8UF+-10% 33VUDC TA H42B9 150D6BGXPEIHNL
AZCH 01605027 1 1 CAPACITOR-FXD 1200PF +-20% 400VUDC POLYP 28480 0160-5027
A2C7 01605438 8 1 CAPACTITOR--FXD 1,0UF +-10% BOVDL POLYD 23480 0150-5438
A2CE 01800116 1 CAPACTITOR-FXD &,8UF+-10Z 3JITVDC TA FLYBY 150D6ASXP03GLP
A2CY 0168-4557 0 CAPACITOR -FXD .1UF +--20% S0VDL CER 16299 CACO4AX7R104M050A
ARCID 01800116 1 CAPACITOR-FXD &6.8UF+-10X% 39VUDC TA 506209 180DLESXP0IGN2
2C11 01300229 7 CAPACITOR-FXD 33UF+-10% 10VUDC TA S56289 150D336XP01 002
A2C12 0180~-2617 1 3 CAPACITOR-FXD &.8BUF+-10% JITUDLC TA 25088 DLHREGSIBIEK
AZC13 0180~-2617 1 CAPACITHR-FXD &,8UF +—-10% 33VUDC TA 25008 DeROGHIB3IHK
A2MC14 01604557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CALDAX7R104M050A
A2C1D 01300229 7 CAPACITOR~FXD 3JJUF+-10% 10VUDC TA 56289 150D336X2010512
AZC1e 0180--0229 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 56209 150D3II6EXP2010E2
AZC17 01802617 1 CAPACITOR-FXD &,8UF+-10% 35VDC TA 250083 DHRBGH1B3TK
AZ2C18 01604557 0 CAPACITOR-FXD .1UF +-20% 30VUDC CER 16299 CAT04X7R104M050A
A2C19 0160~4557 1] CAPACITOR-FXD .1UF +-20% S0VDC CER 162779 CACO4AX7R104M0504A
ARCRY 1901~0731 7 DIODC-PUR RECT 400V 1A 20480 1901-0731
ALCR2 1201-0731 7 DIODE-PWR RECT 400V 1A 23430 19201-0731
A20CR3 1901-0376 & 4 DIODE~GEN PRP 35V SO0MA DO-35 28480 190103706
A2CRA 1201-0376 & DIODDE--GEN PRP 35V S0MA DO-35 28480 1901-0376
AQCRS 1901-0374 & DIODE~-GEN PRP 35V SO0MA DO-35 20480 1201-0376
ARCRS 172010376 b DIODE-GEN PRP 35V 50MA DD -35 23480 1901-0376
A2CR7 1901-0033 2 PIODE~-GEN PRP 180V 200MA DO-7 28480 1901-0033
A2J1 12516067 1 CONNECTOR 60--PIN M POST TYPE 28480
A2 12310600 L] CONNECTOR~SGL CONT PIN 1.14-MM~RBEC-S 50 2048¢
A2J3 1251-0600 0 CONNECTOR -GGL. CONT PIN 1.14-MM-RSC 50 234680
ARTA 12510400 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-G sQ 28480
ADK1 0420-1219 4 RELAY-REED 1C S00MA 250VDC SVDC-COIL. 28480 047201219
ADK2 04901220 7 RELAY-REED 14 S00MA 250UDC SUDC--COTIL 20480 04901220
A2L1 ?100-1788 £Y 2 CHOKE~WIDE BAND ZMAX=680 [HM® 130 MHZ 02114 VK280 20740
A2 1001788 b CHOKE-—WIDE BAND ZMAX=680 O1ME® 180 MHZ 02114 VK200 20748
ARO1 'NOT ASBIGNED
A2Q2 NOT ASSIGNED
ARZR3 18550402 0 24 TRANGBISTOR J-FET 2NS115 P CHAN D-MODDE 17856 2N511%
A2 16550402 0 TRANSISTOR J~FET 2NS5115 P~CHAN D-MODE 17856 DNG11S
ARG 1854--0215 1 TRANGTSHSTOR NPN DI PD=350MW FT=300MHZ 04713 2N37 04
A2QG 1853-0036 el 1 TRANSISTOR PNP ST PD=310MUW FT=250MHZ 202480 18530036
AR 067286349 S5 1 RESISTOR 1M ,1%Z .25W F TC=0+-295 23480 0678-6369
AZR2 a100-3161 b 1 RESISTOR-TRMR 20K 10% C SIDE-ADT 17-TRN 02111 431203
AZRD 0757 -0200 7 1 RESISTOR S.562K 1% 1258 F TC=0+-100 24546 C4-1/8-T0~5621-F
A2RA 0698~3984 [ 4 RESIGTOR 89K 1% . 128W F TC=0+-25 28480 06263286
A2RS 0699~0724 &b 1 RESTSTOR 10M 1% 1W F TC=0+-29 213480 06990724
A2R G 04983960 b 1 RESISTOR 1.1M 1% 12 F TC=0+-100 20480 0653-3960
ATR7 0797--0465 b 1 RESISTOR 100K 1% 129 =100 24546 C4--1/8-T0-1003~F
ALRE 06986612 1 2 RESIGTOR 2K 1% .1254 =50 28480 06986612
AZRY 06703--6612 1 RESTISTOR 2K 1% . 12%W F +-50 28480 0678-6612
AZR1Y 06986625 & 1 REGISTOR 6K 1% ,125W F TC=0+-25 28490 06986625
AR 07%57-0442 9 7 RESIGTOR 10K 1% 1254 F TC=0+-100 24546 C4--1/8-T0-1002~F
AZRI2 07570442 9 RESISTOR 10K 1Z ,123W F TC=0+-100 24546 C4-1/8-T0-1002~F
A2R1D 067290203 2 1 RESISTOR 81.92K 1% .125W © TC=0+-25 283430 046790283
ACR14 07570462 3 1 RESISTOR 79K 1% 1254 F TC=0+-100 24546 C4--1/8-T0- 7S02~F
ADR1Y 01698-3158 4 1 RESISTOR 23,7 1% .125W F TC=0+-100 24346 Ca~1/8-T0-2372~F
AZR16 069680085 [} 1 RESIGTOR 2,61K 14 ,125W F TC=0+4-1090 L4544 C4-1/8-T0—-26L11-F
AZR17 NH?B-6358 2 1 RESISTOR 100K .. 1% . 125W F TC=04+#-25 23480 06986358
A2R18 0757-0280 3 RESISTOR 1K 1% ,12SW F TC=0+-100 24546 C4a-1/8-T0~1001-F
AJRI? 0757-0280 3 RESTISTOR 1K 1% 1254 F TC=0+-100 245456 C4--1/8-T0-1001 -F
APR20 0757-0449 & 1 RESISTOR 20K 1% . 125W F TC=0+4-100 24%46 4 1/8-T0-2802-F
AZR21 N757-0260 3 RESISTOR 1K 1% .12%W ¥ TC=0+-100 24546 C4--1/8~T0-1001-F
ADR22 0757~-0458 7 1 RESISTOR 91 .1K 1% ". 1258 F TC=0+~-100 24546 C4-1/8-T0~5112-F
A2R23 N757-0442 9 RESISTOR 10K 14 ,129W F TC=0+-100 24546 C4-1/8-T0-1002-F
ARR24 0757-0442 4 RESISTOR 10K 1% 1250 F TC=0+-100 240544 Ca--1/8-T0-1002F
ARRRY 06923~-00B4 ? REGISTOR 2.15K 1% ,120W 7 TC=0+-100 24546 C4-1/8-T0-2151-F
AR2RD6 06960084 V4 REGISTOR 2.15K 1% ,125W F TC=0+-100 24548 C4-1/8-T0-2151~F
ARR27 0757 -0439 4 1 RESTHRTOR 6.81K 1% .125W F TC=0+-100 240446 C4-1/B-T0~6811 ~F
AZR28 07570440 7 1 RESIGTOR 7. .5K 1% 125W F T 24546 C4-1/8-T0-7501~F
ARRZ? 07570442 ? RESISTOR 10K 1% 1254 F TC 24546 C4-1/8~T0~1002~F
AZRIC 07570442 9 RESISTOR 10K 1% ,125W F TC=0+~-100 24544 C4-1/78~T0-1002-F

See introduction to this section for ordering information
*Indicates factory selected value




Model 5005B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c -
; ; p| Qty Description Mfr Part Number
Designation Number
ARAL 06980004 9 EGTIBTOR 2.15K 1% 100 C4- 1/78-T0-21%1 -F
ADR32 07570447 4 1 REGTSTOR 16,2K 1% 0+-100 Ca-1/78 T0- 1622 F
A2R3ZZ 069083444 1 1 VIGTOR 316 1% 109 C4-1/8-70-3160 F
A2RI4 07570280 3 STOR 1K 1% 12" (k=100 Ca -1/68 701801 F
AZRIG 35760084 9 RESISTOR 2,15 t% TC=0r-100 C4-3176-T0 2151 F
ARG 07370442 @ RESTSTOR 101C 1% 125W F TC=q+- L4 1/8-TO0-1000 -F
A2TP1 1351-0600 0 CONNECTOR 5GL. CONT PIN 1, ;3480 17251 - 0400
ADTPRR 1285106400 0 CONNECTOR- SGL. CONT PTN 1. 14-MM-BSE 67 5B 2n480 T2ET 0600
A2TP3 1251-4303 b 1 CONNECTOR 15-PIN M POST TYPE 28480 1251-4303
AZTP4 1251-4303 b CONNECTOR 15-PIN M POST TYPE 20400 1251~4303
ARTPS 1251-4303 & CONNECTOR 15-PIN M POST TYPE 20480 1251-4303
ARTHS 1251-4303 -3 CONNECTOR 15-PIN M POST TYPH 28480 1251-4303
ARTP7 1251-4303 & CONNECTOR 15-PIN M POST TYPE 28480 1251-4303
A2 18260650 9 1 IC-AD SR4KH 10260650
AZL2 1B26-06% 7 1 TC SWITCH 16 -DIP-P PKG Co221008
ARLI3 9 1 TC 0P AMP LOW-DRIFT TO-9%9 PKG - 67T
A4 2 1 TC CONY 16-DIP P PKE LD120¢
A2US 8 1 IC XLTR CHMOS TTL-TO-MOD HEX MC1AR0ARDE
A6 1326-0412 1 1 L6 COMPARATOR PREN DUAL B -DIP-P PKG LMIPIN
ASL7 18260387 1 1 IC CONV 18-DIP-P PXG LDlLa2icy
ANB 13208 -1430 3 ” CNTR TTEL LS RIN SYNCHRO POS-EDGE TRIG SN74L.S161AN
ARU9 113201430 3 ] CNTR TTL LS RIN SYNCHRO POS-EDGE-TRIG SN7ALS161AN
AZULD 168260709 1 1 C 0P AMP PRUN TQ-99 PKG LHT1CH
A2 MISCELLANEOUS PARTS
H11 06240079 b GUREM-TPG 637 . 375-IN-LG PAN-HD-PDZT 204840 0624 80760
MP21 43800630 ) GPAGER -SNAP -TN .75 IN LG: .31 IN A/F 234830 D3BO-04630
MpP a3 H040-7721 7 HINGE - FULL 28480 H0460- 7721
FOS0~0016 8 1 WASHER-FL MTLC NO., & 147 IN-ID a0 30H9- pe1s

6-16

See introduction to this section for ordering information
*Indicates factory selected value




Table 6-2. Replaceable Parts (Continued)

Model 5005B
Replaceable Parts

ce HP Part |c L Mfr

Referenc ol Qty Description Cod Mfr Part Number
Designation Number ode

A3 03005600122 | 1 1 MICROPROCESSOR ASSEMBLY (SERIES 2204) 23480 05005 -60012
A3CY 01800374 3 CAPACITOR-FXD X 10% 20UDC TA 56289 150D106XP202012
AJC2 01000374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56287 15001 06XP02002
A3C3 0160--4554 7 CAPACITOR-FXD . 01UF +-20% S0UDC CER 20480 01 60-4554

A3CAa 0180-2816 2 2 CAPACITOR-FXD 6BUF+-28% 108VDC TA 23480 0180-28146
A3CS 01802014 2 CAPACITOR-FXD &BUF+-20X 10VDC TA 26480 0180--201¢6

A3CH 0160-0127 2 2 CAPACITOR -FXD 1UF +--20% 25VDC CER 23480 0150-0127

AZC? 01604557 0 CAPACTITOR-FXD .1UF +-20% S0VDC CCR 167099 CACOAX7R104M0S0A
A3CH 01604554 7 CAPACITOR-FXD .01UF +-20% $S0VDC CER 23480 0168-4554

AZCY 01604554 7 CAPACTTOR-FXD . 01UF +-20% S0VUDC CCR 20480 0140-4554

AZC10 01604557 [ CAPACITOR-FXD . 1UF +-20%Z S0VDC CER 16299 CACD4X7R104M050A
A3C11 01604554 7 CAPACITOR-FXD .01UF +-20% S50VDC CER 284890 0160 4S54

AZC12 0150-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16297 CALOAX7R104M050A
A3C13 01604554 7 CAPACITOR-FXD ,01UF L S0VDC CER 20480 01404554

A3C14 0160~4554 7 CAPACTTOR~FXD ,J1UF S0VDC CER 283480 0160-4554

AZCIS 01604554 7 CAPADITOR-FXD . Q1UF +-20%Z SOVUDC CER 213480 01460~4554

A3C1E D180--0230 0 2 CAPACITOR~FXD 1UF+-20% S0V0C TA neen? 1S0D10NXC0S0AR
A3CR1 19010318 8 1 DIODE~SM SIG SCHOTTKY 28480 1901-0518

A3CRD 1701-0040 1 1 DIODE~GWITCHING 30V S0MA 2NS DO -35 28480 1201-0040
A3T1 12516067 S CONNECTOR 60~PIN M POST TYPE 28480 1251-6067

A3 1054--0215 1 TRANGISTOR NPN ST PD=350MW FT=300MHZ 04713 2N3904
AJR1 06900812 7 1 RESISTOR 1 1% .12%W F TC=04-100 20480 04988812

A3R2 06987244 7 3 RESISTOR 2.15K 1% .0SW F TC=0+-100 24546 C3-1/8-70-2151 -F
AZRI 06987244 7 RESISTOR 2.15¢ 1Z .0SW F TC=0+-100 24546 C*--1/8-T0~2191~F
AZRS 1810-03469 4 3 NETWORK--RES 4-~8IP100.0K OHM X S 11236 730-61-R100K
A3RS 0698--7252 7 2 RESISTOR 4.64K 1% ,05W F TC=0+-100 24046 C3-1/8-T0-4L41~F
ATRA 0698-7257 2 a2 RESTSTOR 7.5SK 1% .05W 7 TC=0+-100 2446 C3+1/8-1T0--73501 ~F
A3R7 0698--7257 2 RESISTOR 7.5K 1% 054 F TC=0+4-100 24546 C3-1/8-T0-7501~F
AJRB 0698--7252 7 RESIGTOR 4.64K 1% . DS - 24546 C3-1/8-T0-4641-F
AJRY 06987231 2 ae RESIGTOR 6192 1% ,05W 24546 1/8~TO~&E1PR-F
A3R10 0698--7231 2 RESISTOR 619 t4 .0SW 24544 -1/8~-TO-4619R ~F
A3R11 06987231 2 RESISTOR 619 1% .05W 245446 C3-1/8-TO-6L19R~F
AZR12 06997231 2 RESTISTOR 619 1% ,00W 24546 C3-1/8-TO~619R-F
AJR1I ¢6H-98~7231 2 RESISTOR 619 1% .05 24546 CA-1/8-TO-6I9R-F
A3R14 0698--7231 2 RESTHTOR 619 1% 05U 24346 C3-1/8-TO-619R -F
A3R1S 06987231 2 RESIGTOR 619 14 .00W 24546 C3-1/8-TO-619R~-F
A3R1S 06987246 2 1 RESISTOR 2.61K 1% 054 -100 24544 C3:1/8-T0-2611~F
A3R17 06987244 7 RESIGTOR 2.15K 1% .0%W ~100 240546 £3-1/8-T0-2151-F
AZR1S 06787233 4 1 RESIGTOR 750 1% .05W F TC=0+-100 24546 £3-1/8-TH-730R “F
AJR19 0 698-7220 9 1 RESISTOR 21% 1% ,05W F TC=0+-100 24544 €3-1/8-TO-215R~F
AJR20 067287236 7 3 REGISTOR 1K 1% .05W ¥ TC=0+-100 24546 C3-1/3-T0-1001-F
AJR21 18100368 3 3 NETUORK-RES &-8TP10.01C OHM X § 91121 2066103

AZROD NOT ASBSGICNED

AZR23 0 698~-72680 7 4 RESIGTOR 10K 1% . 0SW F TC=0+¢~100 24%446 €3 1/8-T0~1002-F
AIR24 046787260 7 RESISTOR 10K 1% .05W " TC=0+-100 24544 C3--1/8-T0-1002~F
AZR2S 06,98-7270 9 1 RESIGTOR 261K 1% 054 F TC=0+-100 24546 C3-1/8-T0~2612~F
A3R2:H 06787236 7 RESISTOR 1K 1% .05“ F TC=0:1-100 24546 C3-1/8-T0-1001 -F
AZR27 18100206 8 2 NETWORK~-RES 8-8TP10.01 OHM X 7 01121 200A103

AJN2H 06787240 7 RESISTOR 10K 1% .0SW F TC=0+-100 24546 C3--1/8-T0-1002 -F
ABRRT 04987204 T e RESISTOR 106K 1% 05w T T ~100 245548 C3-1/8-T0--1003~F
A3G1 31003364 2 2 SWITCH-ROTARY 16 PIN DIP 4PDT 20400 31003364

AZG2 31003364 2 SWITCH-ROTARY 1& PIN DIP APDT 28480 3100-3344

A3TP1 NOT ASSIGNED

AJTPR2~

A3ITP16 1251-4303 8 1 CONNECTOR 15~-PIN M POST TYPE 28480 12514303

A3U1L 18130137 2 1 IC 05C HYRRID 34344 K1108A-10.0MH2
A3 18201052 5 I1C XLTR ECL ECL-TO~-TTL QUAD 2-INP 04713 MC101250

AZU3 1820-2309 7 2 IL ENCDR CMOS 27014 MM7ACP23N

ABLIA 1818--1542 3 1 IC-ROM W/16 1/0 LINES, (2KX0), USE 28480 18181542

AJUS 18201112 3 2 IC FF TTL LS D-TYPE POS-EIDGE-TRIG 01275 SN74L.574AN
AJUE 18202132 4 1 IC DRVR CMOS LED DRVR 32293 ICM7218A

A3U7 1820-0174 0 2 IC INV TTL HEX 012795 SN7404N
A3L8 18180696 & 1 IC NMOS 2048 (2K) STAT RAM  400-NS 28480 1818-06%964

A3UY 1820-1200 3 2 IC GATE TTL LS NR QUAD 2-INP 012295 SN74LS3I2N
A3U1L0 1820-0174 0 IC INV TTL HEX 0129% GN7404N

See introduction to this section for ordering information
*Indicates factory selected value
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Model 50058
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c S Mfr
: A ol Qty Description Mfr Part Number

Designation | Number Code

A3U11 18181543 4 1 IC-ROM W/16 1/0 LINES, (2KX8), USE 203430 1818-1%543
A3L12 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG EN741 G74AN

3113 18181544 5 1 TC-ROM W/ 16 T/0 LINES, (2KX93), USE 1818-1%524

1820-207% 4 1 TC MISE TTL LS 6NV A1 S245N
10201245 8 1 [C DCODR TTL LB 2 10 -4-LIND DUAL 2 - Th® 01225 GN74L.S150N
AJULS 18202074 3 & IC MICPROC NMOS 8-BILT 346,49 PBLES
A3XS 12000607 1] 2 C 16 CONT DIP DIP GLLR 28480 1200-0607
A3XS2 1:200~0607 0 16-GONT DIF DIP-GLDR 23480 12000607
ARXU4 12000654 7 7 G40 -CONT DIP DIP SLDR 23480 1200-0654
AXXUE 12000567 1 Fa 20-CONT DIP DIP- GLDR 28480 1200 0547
AZXHN 12000654 7 . 5 40 -CONT DIP DIP--5LDR 23480 1200-06%4
ATXU11 12000654 7 SOCKIT-IC 40-TONT DIP DIP- GLDR 24480 1800 pah4a
A3XU13 1200-06%4 7 BOCKET T 40 -CONT DIP DIP-GLOR 480 12000654
AZXULL 1200~ 0454 7 SUCKET- 10 40-CONT DIP DTIP-GLDR 20480 18- D654
AT MIGUZLLANEOUS PARTS

H11 06240078 & SCREW-TRG 6-32 375~ IN-LG PAN- HD-POZ T a8480 6624 0078
MP21 D3B0- 0630 a 5P Al ~GNAP-TN .75 IN LG; .31 IN A/F 23400 313800630
MP 23 5H040--7721 7 HINGE ~HALF 284840 HN040-7721

See introduction to this section for ordering information

*Indicates factory selected value




Table 6-2. Replaceable Parts (Continued)

Model 5005B

Replaceable Parts

Reference HP Part |c Q . Mfr
: A escription

Designation Number |D ty Descriptio Code Mfr Part Number

A4 0500560009 | & 1 DISPLAY ASGEMELY (SERIES 2204) 284380 05005-60009

A4ADSY 1990-0730 3 [3 DISPLAY-NUM-SEG 1~CHAR .31 RED 204810 5082-7611

AADS2 19900730 3 DISPLAY-NUM '3 1-CHAR .3 RED 28480 5082-7611

A4DS3 19900730 3 DISPLAY--NUM-GEG 1-CHAR .3-H RED 28480 S082-7611

A4DG4 1990--0730 3 DISPLAY-NUM--BEG 1-CHAR .3-H RED 213480 5082-7611

A4DSH 1990-0730 3 DISPLAY-NUM-BCG 1-CHAR .3-H RED 28480 S082-7611

AADSH 19906--0730 3 DISPLAY ~NUM-3EG 1-CHAR .3l RED 283480 5082-7011

A4DS7 19900547 0 24 LED~LAMP LUM~INT=2MCD IF=20MA-MAX BVUR=SV 20480 50824684 ,8EL IV
40401995 4 2 STANDOFF-LED .127-IN-WD .177-IN-LG 28480

AADSGS 1990-0547 ] LED~LAMP LUM-INT=2MCD IF=20MA-MAX RUR=S5SV 20480
4040-19%5 4 STANDOFF-LED ,197-IN-WD ,177-IN-LG 28480

A4DSY 19900547 0 LED~L.AMP LUM~INT=2MCD IF=20MA-MAX BUR=SV 20480 S082--4684,80L TV
40401615 9 23 STANDOFF ~LED ,126-IN-WD ,196~IN-L{ LK 28480 A040-t615

A4DSI0 1990-0547 0 LED-LAMP LUM-INT=2MCD IF=20MA~MAX BVR=5V 28480 S5002-4604,6EL IV
4040 1615 5] STANDOFF~LED ,196TIN-WD .126--IN-LG BLK 28480 40401615

AADSI1 1990-0547 0 LED-LAMP LUM-INT=2MCD IF=20MA-MAX RVR=5V 28480 S0D2--4684,61L IV
40401615 S STANDOFF-LED .1726~IN-WD ,126-IN~L.G LK 283430 ADAB-1615

A4DGI2 1990-0547 0 LED~-LAMP LUM-INT=2MCD IF=20MA-MAX BUR=35V 284810 S082-4684 ,5E1L IV
40401615 S STANDOFF-LED ,126-IN--WD .126-~IN-LG BLK 28430 61%

A4ADE13 1990-0547 [} LED~LAMP LUM-INT=2KCD IF=20MA-MAX EBVR=SV 28480 &84 ,GFL TV
4040-1619 ) GTANDOFF SPACER (LED) 28430 40401619

A4DG14 1990-0347 0 LED-LAMP? LUM-INT=2MCD TF=20MA-MAX BUR=5V 28480 S062- 4684 ,8EL IV
40401615 3 STANDDOFF SPACER (LED) 20480 ADBAD-1615

A4DSIS 19900547 0 LED~LAMP LUM-INT=2MCD IF=R0MA-MAX BUR=SV 28480 S082--4684,8001. IV
404016135 3 STANDOFF GPACER (LED) 20480 A040-16185

A4DS1E 19900547 [ LED-LAMP LUM-INT=2MCD IF=20MA-MAX BUR=TV 28480 50824684 ,6EL 1V
4040-1615 3 STANDOFF BPACER (LED) 20430 4040-1615

A4DE17 1990--0347 0 LED-LAMP LUM-INT=2MCD IF=20MA-MAX BUR=SV 284810 508245684 ,58L 1V
40401615 S STANDOFF SPACER (LED) 20430 40401615

A4DG1B 1990--0547 ] LED-LAMP LUM-INT=2MCD IF=20MA-MAX BUR=5V 28480 5082--4684 ,8EL 1V
4040-1615 5 STANDDFF SPACER (LED) 23480 4040 -1615

A4ADS1ID 19900547 9 LED-LAMP LUM-INT=2MCD IF=20MA-MAX BVR=IV 20480 5082--4684,6EL. 1V
4040-1615 S BTANDOFF SPALER (LED) 28480 40401615

A4DG20 1990--0547 0 LED-L.AMP LUM-INT=2MCD IF=20MA-MAX BUR=GV 28480 S082~-4684 ,6EL. IV
40401615 5 STANDOFF SPACER (LED) 28480 4040~1515

A4ADS2Y 1990--0547 [} LED-LAMP LUM~INT=2MCD IF=R0MA-MAX EBYR=SV 28480 50024684 ,500 IV
4040--1615 S5 STANDOFF GPACER (LED) 284390 4040-161%5

A4DS22 19900547 0 LED~LAMP LUM-INT=2MCD IF=20MA-MAX BUR=5Y 28480 S002-4684 ,8E1L 1V
4040-1615 ] STANDOFF SPACER (LED) 20480 4040-1613

A4DS23 19900487 7 1 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EVR=5V 28480 50824584
4040 -16195 3 STANDDFF SPACCR (LED) 213480 4040--1615

A4DG24 19900665 3 14 LED-LAMP LUM-INT=1MCD 1F MA-MAX 28480 1990 ~0665

AADSHET 1972006465 3 LED-LAMP LUM-INT=1MCD IF Ma-MAX 28480 192900645

AADS26 1990-066%5 3 LUM~INT=1MCD IV 28480 1990-06465

AADBZ7 1970--0665 3 LUM~INT=1HMCD 2 23480 1270-0665

A4DSZ8 19900665 3 LUM-INT=1MED IF=20MA-MAX 20480 19900665

AADG2? 197006465 3 LUMN-INT=1¥CD IF=20MA-MAX EWR=5V 23430 1920 -0565

AADS30 1990~0547 0 LUM-INT=2MCD IF=20MA-MAX BVYR=SBV 28480 SO82--4684 ,8E1 IV
A040 1615 S STANDOFF SPACER (LED) 23480 40401615

A4DGIL 19900547 0 LED~LAMP LUM-INT=2MCD IF=20MA-MAX BUR=SV 28480 S082-4684 ,3EL. IV
40401415 S STANDOFF-LED ,126-IN-WD .1%26-IN-1.G RLK 2834890 4040-1561%5

A4QDG3I2 19900547 0 LED-LAMP LUM-INT=2MCD IF=20MA-HAX BUR=3V 203480 SO0 -4684 ,5EL TV
4040-1615 ] STANOOFF-LED 174-TN-KWD ,1926-IN-LG RLK 203430 4040-1615

A4DEI3 19900547 0 LED~LLAMP LUM~INT=2MCD IF=20MA~-MAX BUR=SV 28480 S082-4684,6EL IV
40401615 o5 STANDOFF -LED .176-IN-WD ,1746~IN-LG B 20480 4040--1615

A4DG34 1990--0547 0 LED~LAMP LUM~-INT=2MCD IF=20MA-HAX RVR=5V 20480 5082~4684 ,5EL IV
40401619 5 STANDOFF—LED ,196-TIN--WD .174 -IN-LG EBLK 23480 4040-1615

A4DSIN 197805047 ] LED-LAMP LUM-INT=2MCD IF=20MA-MAX EBUR=5Y 28480 5082 -4484 ,5EL TV
4040-1615 S STANDOFF-LED ~IN-WD . 1?&-IN-LG BLK 28480 40401615

A4DH36H 1990.-8547 0 LED -LAMP UM~ CD 1F=20MA-MAX BUR=TV 28430 5002-4684,SEL. IV
40490-1615 9 STANDOFF~LED N-WD 196~ IN-LG ELKC 28400 A0A0-1615

A4DS37 1990-0547 0 LED~LAMP LUM-INT=2MCD TF=20MA-MAX BYR=SV 28430 5082 -4684,8E). TV
A040-1415 S STANDOFF~LED ,196-IN-WD 196~ IN-LE BLK 28480 40401615

A4DGIH 1970 -0663 3 LED -LAMP LUM-INT=1MCD IF=20MA-MAX QUR=3V 28480 1970 -0665

ALDS3? 1990~ 0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX RBVUR=SV 206480 19200645

A4D540 1770 0665 3 LED-LAMP LUNM-INT=1MCD IF=20MA-MAX BUR=GV 20460 199200665

A4DSAT 19900665 3 LED -LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 28480 1990-0665

AADSAD 09608--0553 A 1 AUDTO TRANSDUCER 2--10VDC; 75-95DE GOUND 28480 0760 -0553

A4S 50609436 7 21 PUSHBUTTON SWITGCH P.C., MOUNT 28480 S060-9436
$041--1845 b 2 KEY CAP SPECIAL 23480 5041-1845%

A4B2 06092436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S060~9436
50410252 7 11 KEY CAP QUARTER GY-LIT 20400 5041 -02%2

A4H3 5i060--9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060--9436
$041-0252 7 KIZY CAP QUARTER GY-LIT 283480 S5041-0252

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5005B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

c L fr
Reference HP Part Qty Description M Mfr Part Number
Designation Number (D Code
A4 4 G060~7434 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S060-943¢%
S041-0257 7 KEY CAP QUARTER BY-L.IT 28480 5041 -0252
A4BY 50609434 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S060 94346
B041--0252 7 KEY CAP QUARTE GY LIT 28480 S5041--0252
AASH H060--9436 7 PUSHEBUTTON SWITCH P.C. HMOUNT neane B060 9430
$041-0252 7 KEY CAP QUARTER GY -1L.1T 23480 50410262
A4S7 0602436 7 PUSHBUTTON SWITCH P.C. MOUNT BOLE- 9434
G041 -0252 7 KEY CAP QUARTER GY - LIT S041-0852
A458 S060-9434 7 PUSHRUTTON SWITCH P, MOUNT G060-943¢4
5041-0243 7 9 *U.K. CAP-S.M., GRAY 5041-0243
ARG 50609436 7 PUSHOGUTTON SWITCH P. O MOUNT G060 9476
S5041-0243 & XK. CAP-GB. M., GRAY 5041 -0243
A4519 5060--9434 7 PUSHRUTTON SWITCH P.{. MIOUNT 3400 S060-9434,
50410243 & *U. K. CAP-B.M., GRAY 28430 H041-024%
A4511 G060 2434 7 PUSHEOTTON SWLITCH PO MOUNT 204680 5060 9434
5041--1845 b KEY rap SPECIasl 23480 5041-1B45
AAG12 Hi060-9434 7 PUSHREUTTON SWITCH P.C. MDUNT Q2R4RY HRGE- 94346
SN41--0243 b *UJ. K. CAP -3.M., GRAY 23430 5941 -0 k
A4513 H60 434 7 PUSHEBUTTON SWITCH PLO. MOUNT 20480 S060 943
HB041--0252 7 KEY CAP QUARTIR GY-LIT 23430 Gea1-0
A4514 5 ~9434 7 PUSHEUTTON SWITCH P.C. MOUNT LHagn S060-94%4
0252 7 KEY CaAP GUARTER GY-LIT 23480 S5041-0 2
A4515 ~943¢, 7 PUSHEUTTON SWITCH PO, MOUNT S860 2434
10282 7 KEY CAP QUARTER GY-1 1T S041-0752
AA516 G060--9430 7 PUSHRUTTON SWITCH P,C. MOUNT S060- 9436
G041--0252 7 KEY CAP QUARTER GY-1LTT S041-0252
A4G17 - 7 PUSHBUTTON SWITCH P.C. MOUNT GeEM-P430
& %1, K. CAr M., GRAY HB041-0243
A4518 - 7 PUSHRUTTON SWITCH PG, MOUNT V060 9430
50410243 & *.K. CAP 5.M., GRAY 20480 50410243
AlGL9 S060--9436 7 PUSHEUTTON SWITCH P.C. MOUNT 23480 06094736
5041-0243 & #UJ.K. CAP G.M., GRAY 20480 D4L-0243
407436 7 PUSHBEUTTON SWITCH PO HOUNT 28480 06094346
0410243 & xU. K, CAP -5.M,, GRAY 28430 H0AL-0243
AQGN 60-943¢ 7 PUSHARUTTON SUITCH PLC. MOUNT 28480 B ERT )
4wl G041-0243 A W), CaP G.M,, BRAY 28430 50410743
A 05005-60122 | 4 1 CABLE ASSEMBLY-DISPLAY 28430 05005-60122
A4XDSY 12000424 ? & GOCKET-IC 14-CONT DEP DIP- SLDR 20480 12060 Darae
AAXDGR 1200--0424 9 506 IC 14 DIP DIP #8480 1200-0424
A4XDS 3 1200-0424 L4 SO0CKET~IC 14 DIP DIP-5 28480 1200--0424
A4XDEGA 1200-8424 9 GSOCKLT 10 13- 1 vI> DIP 23480 1200-0424
A4XDSH 12000424 9 SOCKET-TIC 14- CONT DIP DIP 20480 12006 0424
AAXDS 6 1200-0424 ? GOCKET TC 14-CONT DIP DIP SLDR 203480 1200-0424
A4 MISCELLANIOUS PARTS
MPzZe 04000005 b1 1 GROMMET -RND . 430 TN-ID 562 - IN-GRY-0D 2B48B0 2400-000%5
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Table 6-2. Replaceable Parts (Continued)

Model 50058
Replaceable Parts

Reference HP Part [c| o L Mfr
oy t Description Mfr Part Number
Designation | Number |D y p Code
AT PRORE ABSEMBLY
ASW1 £$120-3305 [ 1 ER DIVISION 284080 8120-3505
ASAL 0500560008 | 5 1 GOARD ASSEMBLY-PROBE 28480 05005-60008
(SERIES 2324)
ASAICY 0160--2255 1 1 CAPACITOR-FXD 0,2PF -, 29PF S00VDC CER 283480 0160 -225%
ASA1DS1 21400344 7 1 LAMP--INCAND 7218 SUDC 30MA T-1--BULEB 1F&546 7210
ATAIRY 8698-3985 5 1 RESISTOR 89.,6K .1X .25W [ TC=0+-25 208480 0698--3785
ASAIR2 1698-74%6 1 1 RESISTOR 20K ,1X .25W F TC=0+-25 28480 0698~-7496
A HISCELLANEOUS PARTS
He 06240276 & a8 SCREW-TPG 2--32 .1030-TN-LEG PAN-1ID-POZI 0podo ORDER BY DESCRIPTION
H10 06240340 o 1 SCREW--TPG 0-42 ,108-IN-LG BDG-HD-SLT STL 60000 ORDER BY DESCRIPTION
HP2S 0500540009 | 4 1 BOOT--PROBE CARLE 20480 05005-40007
Hr29 0054740005 | § 1 COVER~TIP 28480 D0547--40005
MP32 0500520200 | 3 1 EODY--BOTTOM HALF 284080 05035-20208
MP33 0500520809 | 4 1 BODY--TOP HALF 28480 05005-2020%
MP34 5060-0413 7 1 PIN TIP ASSY 28480 95060-0418
MP 33 0054640002 | 1 1 WINDOW 28480 00546--40002
MP36 00547-40003 | 3 1 BONT-STRAIN RELIEF 28480 0054740003
MP 45 0054600002 | 7 1 SWITCH CONTACT 20400 00S46~-00002
MP 44 00546-40003 | 2 1 RETAINER-SWITCH 28400 0054640003
nr a6 00546-40004 | 3 1 BUTTON SWITCH 28400 00546-40004
w3 03005 -60116 | & 1 CARLE ASSEMBLY-PRORE GROUND 23480 05005-60116
0362-0028 0 1 SLEEVE-METAL BRZ EBLU ., 03-IN-OD 28430 0362-0028
0362-0037 1 10 SLEEVE-METAL BRZ GRN .071--IN-0OD 20480 0362-0037
05005-207208 | 9 2 CRIMP SLEEVE--PROEBE 23480 25005-20204
0890-0732 2 70 TUBING~HG ,063-D/.031-RCVUD ,017-WALL 28480 0890-0732
1530-0068 b 8 TURE SEAMLESS NT . 28480 1530600608
1600~-0506 & i WASHER GRD 28480 1600--0506
MP31 7121-2701 7 1 LAGEL-~INFORMATION O-MM-WD 123, 5-MH-L.G 28480 7121-2701
ASAl MISCELLANEOUS PARTS
1251-42%59 3 1 CONNECTOR--SGL. CONT PIN ,031~IN-BSC-82 28400 129514259
0570--0652 ? 1 STUD~PROBE TIP 28480 G570-0662

See introduction to this section for ordering information
*Indicates factory selected value
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Model 50058
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Mfr

Reference HP Part |c .
- A o| Qty Description Mfr Part Number
Designation Number Code
Ab POD ALSEMDPLY
ALWT 1 1 CADLE - GHLD 33AWG 3-CNDET JGK-JKT B1220-3114
AHM2 2 1 ASHEMBLY: START/ST-0P, W/G pigt 05085601312
ALWS 3 1 GTOP/GUAL., W/R 20400 5008560113
AHWA 0500560114 | 4 1 CCLK, W/Y 2nani 0500560114
ALWS 0500560115 | 5 1 GND, TLACK aBaAng 35005 60115
ALAT 05005 -60013 | 2 } POD 204430 0500%-600173
A&LAICT nian- 2 o] 3 CAPACTITOR-F SO0VDC Ciw 28480 H1d
ALATCE 0160 0 CaPAnTTOR SHOVLE € 20480 0140 -7
ALALICT 0160~ 228 [ CAPACLTOR -F S0OVRC TR 2460 g1:40
AOATRT 0698 O BIK 0698 3706
ALAIRD 06983986 & 82K o 3986
ALGALIRI 04693 720 2 H19 =100 C3-1/8-T0-61%1F
ALALIRA 0498~ 2 bH19 { 100 : C2-1/8-1T0 6197 F
ALALREG B620--390¢ & BIK TC=04 2225 29430 D698 3734
ALAIRS 04987231 2 RESIGTOR 619 1% 050 F TC=0:-100 PAY 8 G318 T0- GI9R-F
Hs MT LL&NEOUS PARTS
MY 06240276 & SCREW -TPG 2-32  108~IN-LG PAN -HD-POZT guean ORDER BY DUSCRIPTION
MP20 0500%5--400008 | 3 1 ROOT--POD CARLL 430 500540000
M 37 7121 02 8 1 EL - INFORMATION 26-MM-UD S4- MM-1.G 440 Fint 4
MP38 45005-40001 | &6 2 LR -POD 410
MP 39 7121-2703 4 1 LABEL - INFORMATION 26--MM-WD S4-MM-1G 480
M40 S005--40010 | 7 1 BOOT-POD 28430 500540010
MP 41 0500%-40011 | B 1 BOOT-POD LEADS 20460 8500540011
MPaz AG005-00005 1 6 1 SHIELD -POD 2EA0 520500005
MP a3 GOS-0000& | 7 1 INSUL ATOR--P DD 28480 (500% -800G06
0362-0037 1 il VE-HETAL BRZ GRN L 071-IN-OD DRELY -0 037
0500%5--2020% | 0 o LRINP - SLEEVE PDRD BE0NG-2020%
08190--0732 2 TUBING-H3 . 063% D/.0833-ROVD D17-KWALL GBY0- 0732
1530 0048 ) TURE GEAMLE NT 1530060466
G005 SIGNATURE MULTIMETER POWER INPUT,
MODULE
A7 09600444 2 1 L TNE MODULE-UNFILTERED 28480 CeL0-0444
ATF1 2119-0202 1 i FUSKE J5A 25060 TD 1, 25X, 2% UL TEPT 313,500

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

Model 50058
Replaceable Parts

N M

Reference HP Part jc| o Description fr Mfr Part Number
Designation Number |D Code

A 0500560007 |4 1 HP-1B ASSEMBLY (SERIES 2312)

ABG1 01604554 7 CAPACTTOR-FXD .01UF +-20% SOVDC CER 284830 01850--4554

ABC2 01604554 7 CAPACITOR-FXD . D1UF 204 S0VDC CER 20480 0160--4554

ABC3 01604554 7 CAPACTTOR -FXD . 010F +-20% S0VUDC CER 28480 0160-4554

ABCA 01604557 o CAPACITOR-FXD . 1UF 0% S0VDC CER 1462299 CAC0AX7R104M050A
ABCS 0180--2929 a 1 CAPACITOR-FXD 6GUF+-10% 10VDE TA 2B480 01392929

ABCSE 0140--4554 7 CAPACTTOR-FXD . 01UF +-20% SO0VDC CECR 28400 01604554

ABC7 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 01460-4554

ABLE 01460-4554 7 CAPACITOR--FXD .01UF +-20% S0vDC CER 20480 0160--45%54

ABCY 01604554 7 CAPACITOR-FXD .D1UF +-20% SO0VDC CER 28480 0150 -4554

ABC10 0160-4554 7 CAPACITOR-FXD ,01UF +-20%Z S0VDC CER 20480 0160~4554

ABC11 0163--4795 a3 1 CAPACITOR -FXD 4.7PF +--.5PF 100VUDC CER 20480 0160-4795

ABC12 0160-4791 4 1 CAPACITOR-FXD 10PF +-5% 100VDC CER 0+-30 284890 0160~-4791

ABC1ES 0180-0239 ] CAPACTTOR-FXD 1UF1-20% S3VDC TA 56289 150D105X00%0A2
ABC14 0160--4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CCR 28480 01604554

ABC1S 0160 -4554 7 CAPACTITOR-FXD . B1UF +-20% S0VUDC CER 20480 D160-4554

ABC1S 0160-~4554 7 CAPACITOR-FXD .01UF +-20% S0VUDC CER 28480 0160-4554

ABC17 D16D-4554 7 CAPACITOR-FXD .OB1UF +-20% S0VUDC CER 284800 0160-4554

ARLI8 01604554 7 CAPACITOR-FXD . D1UF S58VDC CER 28480 01604554

ABC1Y 0160-4554 7 CAPACITOR-FXD *. D1UF S0VDC CER 28480 0160~-4554

ABC20 0160~4554 7 CAPACITOR-FXD .01UF 30VDC CER 26480 0160--4554

ABC21 0160-4554 7 CAPACITOR-FXD .O01UF +--20% S0VDC CER 28430 0160--4554

ABGC22 01604554 . 7 CAPACITOR~FXD .(01UF +-20% S0VDC CER 28480 4140--4554

AGC23 0160-4554 7 CAPACTTOR-FXD .01UF +-20% S0VUDC CER 28480 01460-4554

ARC24 0160-4554 7 CAPACITOR-FXD .01UF +-20% SQVDC CER 28480 0160~-4554

ARBC2S 01604557 A CAPACITOR--FXD .1UF » -20% S0VDC CER 15299 CALDAX7R104M050A
ABLC26 01600127 2 CAPACTITOR-FXD 1UF +-20% 2%5VUDC CER 28480 01600127
AQCR1 19010050 3 5 80V 200MA 2NS DO-35 28480 190100590

ABCR2 190106050 3 80V 200MA 2NS DO~ 35 78480 19010050

ABLRY 1981--0050 3 g0V 200MA 2NS DO-3G 28400 12010050

ABCRA 172010050 3 DINDE -SWITCHING 80V 200MA INS D033 28480 1201-00%50

ABCRS 19010050 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 28400 1201--0050

ABCRS 172060229 o 1 DIODE~ARRAY SOV A00MA 01273 TID133

ABTL NOT AGSIGNED

ABJY2 NBT ASSIGNED

ADT3 1200~-0541 1 3 SOCKET-IC 24~CONT DIP DIP-SLDR 284480 1206- 0941

ABT4 12517424 0 1 CONN-POST TYPE 100 -PIN GPOG 4-CONT 268480 1251-7424

ADTS 1251-4303 8 CONNECTOR 15~PIN M POST TYPE 28480 12514303

A1 1858-0010 2 1 TRANGTSTOR ARRAY 14-PIN PL3TC DIP 24713 MPR29 06
ABR1 06987199 1 2] RESISTOR 260.7 14 .0SW F T +-100 24546 €3-1/8~-T0--2

AGRD 04787231 2 REGISTOR 619 1% . DH5W F TC=01--100 24546 C3-1/8-T0O
AORI 04987199 1 RESTGTOR 28.7 1% .05W F TC=0+-100 24546 C3--1/8-T0

ABRA 8693 -71%9 1 RESTSTOR 208.7 1% .05%W F TC=0+-100 24546 £3-1/8-T0

ABRS 06498~7231 2 RESISTOR 619 17 ,0%5W F TC=04~100 24546 C3-1/8-TQ-6L19R-F
ABRG 06987231 2 RESISTOR 617 12 . 05W F 24546 C3-1/8-TO-617R-F
AGR? 0698-7231 2 REGSISTOR 619 14 .05W F 24%546 N /8~-TU-&619R~F
AGR®G 3696--7231 2 RESIGTOR 619 1% . A0W F 7€ 24546 C3-1/8~TD-619R~F
AGR? 0698-7231 2 RESISTOR 619 1% ,05W F 24546 C3-1/8-TO-6L19R~F
ABR1D 8473-7231 2 RESISTOR 6172 1% .05W F TC=0+-100 24546 C3-1/8-TO-619R ~F
ABR 11 07370709 1 1 RESIGTOR 68.1 1% .25W F TC=0+-100 24546 CS-1/4-TD-&LORY-F
ADRIZ 06987253 0 2 RESTSTOR 5. 11K 1% . 05W - 24546 C3-1/8-70-3111-F
ABRIZ 06987053 8 RESISTOR 5,11 1% ,09W F TC=0+- 24546 CR1/8-T0-5111
ADR14 06987249 1 1 RESISTOR 3.146K 1% .05W § TC=04--100 24544 C3--t1/B~T0 -2161-F
ABR1YS 06987236 7 RESISTOR 1K 1X ,05W F TC=0+-100 24546 CHF-1/8~T0--10891-F
AGR1E 067287199 1 RESISTOR 28,7 1% ,05W F TC=0+-100 24546 C3-1/8-TO-2BR7~F
ABRL7 0699-7199 1 RESISTOR 28.7 1% .05W F TC=0+-100 24%i46 €3--1/8-T0-26R7~F
ABR1O 06767231 2 RESISTOR 617 1% .0SW & TC=0+-100 24546 C3-1/8-TO-619R~F
AGR1? 0698~-7199 1 RESISTOR 28.7 1% .0SW F T +-100 24546 C3--1/8-T0~ROR7-F
AURZ0 0678-7197 1 RESISTOR 28.7 1% ,05W F TC=0+-100 24546 C3-1/8-TO-268R7-F
ABIR2Y 06997199 1 RESISTOR 28.7 1% ,05W F TC=0+-100 24546 C3-1/8~-TO-ROR7-F
ABR2D 1698 -7231 2 RESISTOR 417 1% .05W F TC=0+-100 2454846 C3-1/8-TO--619R-F
ADR23 0698--7231 2 RESISTOR 619 17 .05W F TC=0+~100 24548 €3-1/8-T0-619R~F
ARR24 0698 -7231 2 RESISTOR 417 1% 098 F TC=01-100 24546 £3-1/8-TO-519R -F
AGOR2S 06987231 2 RESIGTOR 61¢ 1% .05W F TO=0+4-100 24546 CZ-1/8~-TD-4619R~F
ABRR26 2698 -7220 7 1 RESIGTOR 464 1% . 0%W F TC=0:-100 24546 C3-1/3-TO-4640-F
AHR27 06,98-7204 5 RESISTOR 100K 1% ,05W F TC=0+-100 24546 €3-1/B~T0--106C3-F
ADR2B 16810-0368 3 NETWORK -REZS 6-3IP10,0K OHM X O 01121 R206A103
ADR2Y 1610--0371 2] 2 NETWORK-RES 8-GIP100.0K DHM X 7 g13121 2003A104

ABRI0 18100273 1 1 NETWORK-RES 10--81P1,0K 04 X 9 31121 210A132
ABDR 31 1810--02040 a 3 NETWORI-RES 10--STP10.0K OHM X 9 g1121 210A103

ABRI2 13100206 3 NETWORK-RES 8--S1P10.0K OMM X 7 01121 20B8A103

ADR3Z 0698--7260 7 RESISTOR 10K 1% .0SW F TC=0+-100 24546 C3~1/8-T0-1002-F
AGR34 1810-0371 8 NETWORK-RES 8-SIP100,0K Q1M X 7 81121 2034104

ABRJS 181003468 3 NETWORK~RES 6&-SIP10.0K OHM X § 01121 206A103

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5005B
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c e Mfr
Desi A N o| Qty Description Mfr Part Number
esignation umber Code
ABR3G 13810--0289 a NETWORK-RES 10 -SIP1D. 8K OHM X 9 01121 2104103
ABR37 18100280 B WORK-RES 10-SIP10.0K QUM X 9 g1 2190A103
ABR3A 10180369 4 WORK-RES 6£-510100, 83K OUIM X 9 11236 750 61 R1DOK
ABR3Y 18180369 4 NETWORI-RES & SIP100,0K OHM X 5 11036 7H0-61-R100K
ABS1 31011841 8 1 SWITCH GL 4-1A DIP -GLIDE ALRSY 1A 50UDC 234930 31011841
ABTR 1 12310400 b CONNECTOR-GGL. CONT PIN 1.14 -M4-BSC-G7 SR 28440 1e51-0600
ABTP2 1251-0600 0 CONNECTOR -SEL CONY PIN 1.14-MM-BSC-57 4G 28480 12510600
ABLI 18201200 <1 1 IC INV TTL LS HEX 01294 SN74LE 0NN
ABL2 10200618 7 2 TC EFR TTL NON-INV HEX 01299 SN7417N
ABU3 16200618 7 IC BFR TTL. NON-TNYV HEX 01295 SN7417N
AGL4 18202537 3 S IC DRUR CHMOS LINE DRVR OCTL 27814 MM74C2 44N
ABLS 168124-1197 9 1 IC GATE TTL LS NAND QUAD 2-INP 41293 EN7ALS0ON
ABLG 10201199 1 1 IC INV TTL LS HEX 1~INP 01295 SN74L5 04N
ADYU7 3 IC MICPROC NMOS B-RIT 34649 rgoes
ABUR 3 TC GATE TTL LS UR QUAD 2 INP 01295 GHPALS3IZN
ABLY 7 1 TC 14 P HPIM 284890 18202549
ABLIO 0 1 IC RCVR TTL LS DBUS DCTL 01295 EN7516H0N
ABUI1 1820221464 5 2 F¥oMO5 D-TYPE POS-EDGE~TRIG OCTL. MM7A4C374AN
A2 1820 -2024 3 1 DRVR TTL LS LINTE DRVR QCIL GN74LE244N
ABLIS 16202537 3 [} DRUR CMOS LINE DRVR OCTL MM 7402440
ABLI14 18202537 3 - DRVR CMOS LINE DRVR OCTH. MM7AC2 44N
ABLIS 16820-1216 3 a > DUDROTTL L 3 70-8-LINE 3-INP 01295 GNT7A4L0138N
ABU1G 1B820-2216 S 1IC FF CHOS D-TYRPE POS -EDGE-TRIG OCTL. 27014 MMT7ACET7 AN
ABtI7 1920-2483 8 1 IC RCUR TTL LG BUS OCTL GN75161N
ABUILSB 18202537 3 IC DRVR CMOS5 LINE DRVR 0OCTL. MM7AC2 44N
ABU19 189201246 3 1 IC BIR CMOS NON~-INV HEX 40045 7PC
ABL20 1320--230% 7 I ENCDR CHDS MM7ACP 23N
ABU21 18201216 3 IC DCDR TTL LS 3-TD 8-LINE 3-INP SN74LS138N
ABU22 1820-2102 2] 1 IC LEH TTL L8 D-TYPL DOTL SN74LG373N
ABLZ23 -3161 [ 1 IC NMOS 65%36 (A4K) ROM 250 -N§ 3-8 £3400 1818-3161
AflTU24 & 1 IC NMOG 8192 (BK) STAT RAM 2T0-N§ 3-% 20480 19161967
ABLDS 3 IC DRVUR CMOSB LINE DRVR GLTL 27014 MM7AC2 44N
ABW1-9 25916524 9 1 SHUNT-DIP 9 POSITION; DUAL INLINE PG 28480 251 6524
ABW10 B5005-60106 | 4 1 CABLE ASSEMBLY 34-PIN 20400 0500% -60106
AGXU7 12000654 7 SOCKET-1C A0--CONT DIP DIP--GLDR 281480
ABXLY 1200-06%4 7 SOCKET -IL 40-CONT DIP DIP-SLDR 28460
ABXULD 120004639 8 2 SOCKET- IO 20-0CONT DIP DIP- SLDR 28480
ARXULT7 1200-0639 2] SOCKETY- IC 20 -LONT DUP DIP--GLDR : 12300639
ABXU23 12000567 1 SOCKET-IC 29 CONT DIP DIFP-GLDR 12000547
ABXLZ2A4 12000541 1 SOCKET -TC 24-CONT DIF DI1R-3LDR 1200-0541
ABXW1~-9 12000539 7 1 SOCKET-IC 18-CONT DI# DIP-SLDR 12000529
ABY1 04310-1142 4 1 CRYSTAL- QUARTZ 4.000800 MHZ 3C-18/U-HLDR 0310-1142
A8 MISCEILLANEDUS PARTS
MP24 58407787 S 4 HINGE-HALF 28480 50407787
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q s Mfr
: A t Description Mfr Part Number
Designation Number |D \ p Code
A9 0500560010 | 9 1 HP-IB INTERFACE ASSEMBLY (SERIES 2204)
A?T1 12000541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200 -0541
APT2 1291-3283 1 1 CONNECTOR 24~PIN F MICRORIBLON 28480 1251--3283
APG1 3101-1973 7 1 SWITCH-BL 7-1A DIP-SLIDE-ASBY .14 S0VDC 213480 3101-1973
APXH1 12000485 2 1 SOCKET~IC 14-CONT DIP DIP-SLDR 20480 1200--0485
A9 MIGCEILLANEDUS PARTS
H12 038012790 4 2 STANDOFF-HEX 8.8%9-MM-L.G 7.1-MM~A/F STL gacao ORDFR BY DESCRIPTION
H13 2190 -0034 S 2 WASHER-LK HLCL NO. 10 ,124-IN--1ID 20480 2170~ 3034
H14 3050-1072 8 e WASHER-FL. MTLC NO. 10 .195-IN-ID 86928 S710--40-220
H1S 03600268 & 1 TERMINAL-SLDR LUG LK-MTG FOR-#6--5CR 284060 0360--0268
MP 48 1531 -010% 8 2 MACHINED PART-BRSE CLEVIS 28400 15310109
03610012 0 2 RIVET--GEMI TUBULAR 28430 0361-0012
8150-0403 4 1 WIRE 18AWG BK 300V PVC 19X30 80C 28480 8150-0403

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

Reference HP Part |c o Mfr
; A o| Qty Description Mfr Part Number
Designation Number Code
MISCELLANIOUS /CHAGSG TS PARTS
21 45005--20210 § 7 1 FAN -MODIFIED 28480 500520210
€1 014604281 7 2 CAPACITDR~F XD 2200PF 4 SRVAC CRMS) Ci633 PHMEZT71IYAR2
G2 B160--4281 7 CAPACTITOR-FXD 2200PF +-20% 298VAC(RMS) Coa33 PHE271Y422
H1 2680-0172 1 » L3759-IN-LE 100 DEG 204840 26800172
Ha 2510-0190 [ 12 EH-IN~LG 100 DEG ganno DRDER BY DESCRIPTION
H3 S--0212 @ G E X 0. HMM LG PAN-HD nooge ORDER BY DI RIPTLON
H4 3515-0218 5 4 CLREM-MACH M35 X 8.0 oMM-LG anon0 ORDER HY DESCRIPTION
HE 04590--063% 2 1 NUT-SHMET-FLT 10 32-THD STL 28480 Q5P0-0639
Hé 150413 2 4 SOREW- MACH M4 X 0.7 &MM-LG PAN-HD 00dn0 ORDER BY DELCRIPTION
H7 1502235 4 b SORUM- MACH M35 X 0.6 10MM-LG PAN-HD paoona ORDER BY DESCRIPTION
HB 2200-0149 7 2 GCREW MACH 4 -840 25 -IN-LG 100 DEG 28480 22080140
HP 06240274 & GUREMW--TPEG 2-32 188 IN-L.G PAN-HD-PO?T oongoo ORDER BY DESCRIPTION
MP1 S820--881% [ 1 CAGTING, FRONT FRAMY 28400 %020 5815
ne2 50208834 1 2 STRUT 28400 502
MP3 5020 -8316 1 1 CAGTING, REAR FRAMY 8480
HPa 0%500% 00012 | 9 1 SUPPORT-PCE 28480 0s005-00012
MPS 0500 -000D11 | 4 1 STRLT-TOP 26400 05005-00011
MP& 0560%-00007 | 8 1 COVER-TOP 28490 05905--00007
MP7 5040-7219 1] b STRAP, HANDLE, CAP FRONT 28430 50407219
MrP g H0AD-7220 1 1 STRAF, HANDLE, CAP-REAR 28460 50407220
MP? 39632803 2 1 GIRAP HANDLE 23480 S5060-9803
MP10 5060-9964 & 1 COVER-BOTTOM 28430 “5060--9964
MP11 50408 7201 8 2 FooT &BAB0 5040-7201
MP 12 S50 40--7022 3 2 FOOT-NONSKID 28460 HB04G-72
MP13 146013475 S 1 TILY S3TAND 557 28480 1460~13%4
MP14 50407203 0 1 TRIM:TOP 172 28480 H5040- 7203
MP15 G001-0437% 5 o TRIM, FRONT GIDE 28480 G031-0439
MP16 0508540000 | 2 1 PANIL - REAR 28400 9500%5--a0006
MP17 05005 -00007 | 0 1 SUER PANEL-FRONT 28400 050035 -0000Y
MP18 aLioo 3 1 DRESE PANEL 28480 0300%-00010
LS 500 2 1 WINDOW -FRONT PANEL 23400 0503520207
MP26 14000249 ] 1 CABLE TIE ,062- .625-DIA ,091-WD NYL 16383 PLTiM-8
HP27 1400--1140 2 1 CLAMP--FL-CA NY) 28480 1400-1140
MP30 102306230117 5 GRABLER 28480 10230-62101
MP 47 14601942 a8 1 WIR MM 1650, 2 MM W BT POVT 26430 1460-1942
M 49 7122-0097 2 1 PLATE-GER LAL 28480 7128009
MPS0 TI21-29E7 & 2 LARBEL - INFORMATION 15-MM-WD 38-MM-L G 23480 7121~ 7
MPS1 7121-4442 7 1 LAREL INFORMATION .21-IN-WD 2.33-IN-LG ApAB0 71214447
MPS2 71214585 3 1 LABEL , MES ,003180 20480 TIR1 -455S
S1 3101-2080 1 SU ROCKER HP POWER 3101-2C80
w1 05005-60101 9 1 CABLE ASSEMBLY-POWER 28480 05005-60101
IPOWER SWITCH IS PART OF THIS ASSEMBLY
w2 05005-601 OA% 2 1 CABLE ASSEMBLY - 60-PIN RB 28480 05005-60104
W4 8120-3466 1 CABLE ASSEMBLY 24-PIN FLAT 28480 8120-3466
8120-1521 & 1 CABLE ASSY 186WG 3-CNDCT JGK-JKT 28480 81061521
NS810-0592 ] 1 RETAINEZR -PUSH ON TUR EXT ,14-IN--DIA 224090 0510 -0592
1400-0913 3 1 SADDLE-WIRE 450 IN INSIDE HEIGHT, .437 0618 WG 2NA
0361-0316 7 2 RIVET TLLIND 268480 0361 -0316
0562~ 7 2 CONNE OR-8GL. CONT SKT 1.14 -MM-ESL-5Z 28400 03620265
03301370 9 2 STANDOFF -1X 13- MM-L.G M4.0 X 0.7-THD 284860 0380137
0380-1439 7 2 SPACER-SNAP~IN | 37 IN LGy .280 IN 0D 60000 ORDER BY DESURIPTION
0515 -0642 ? 10 GCREW -MACH M3 .5 X 0.6 BMM LG PAN-1ID 00600 ORDER RBY DESCRIPTION
0624-0411 1 [ GCREW-TPG 6~19 ,313-IN-LG PAN-HD-POZY [HURE) ORDER BY DESCRIPTION
060 -0983 ) ” TUBING 20D/ 062 RCUD L 02 WALL 28480 0830983
2190-0011 a8 WASHER LK INTL T NO. 10 195-IN-ID 26480 21900011
26030 0129 2l o GUREW -MACH 10 -32 . 312 -IN-1 G PAN-WD -POZ] 80000 ORDER BY DEGCGRIPTION
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Table 6-8. Manufacturer’s Code List

Model 50058
Replaceable Parts

MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE
C0633 RIFA BROMMA
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE, WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
02111 SPECTROL ELECTRONICS CORP CITY OF IND, CA 91745
02114 FERROXCUBE CORP SAUGERTIES, NY 12477
03508 GE CO SEMICONDUCTOR PROD DEPT SYRACUSE, NY 13201
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85062
06383 PANDUIT CORP 4 TINLEY PARK, IL 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA, CA 95050
06915 RICHCO PLASTIC CO CHICAGO, IL 60646
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
1F556 PRECISION LAMP INC MOUNTAIN VIEW, CA 94040
11236 CTS OF BERNE INC BERNE, IN 46711
13103 THERMALLOY CO DALLAS, TX 75234
16299 CORNING GL WKS ELEC CMPNT DIV RALEIGH, NC 27604
17856 SILICONIX INC SANTA CLARA, CA 95054
19701 MEPCO/ELECTRA CORP MINERAL WELLS, TX 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16707
25088 SIEMENS CORP ISELIN, NJ 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
31585 RCA CORP SOLID STATE DIV SOMERVILLE, NJ
32293 INTERSIL INC CUPERTINO, CA 95014
34335 ADVANCED MICRO DEVICES INC SUNNYVALE, CA 94086
34344 MOTOROLA INC FRANKLIN PARK, IL 60131
34649 INTEL CORP SANTA CLARA, CA 95051
52763 STETTNER ELECTRONICS INC CHATTANOOGA, TN 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE, SC 06226
75915 LITTELFUSE INC DES PLAINES, IL 60016
86928 SEASTROM MFG CO GLENDALE, CA 91201
98291 SEALECTRO CORP MAMARONECK, NY 10544
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SECTION ViI
MANUAL CHANGES

7-1. INTRODUCTION

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

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 5005B Signature Multimeters with serial number
prefix 2324A.

7-5. As engineering changes are made, newer instruments may have serial prefix numbers
higher than 2324A. The manuals for these instruments will be supplied with yellow “MANUAL
CHANGE” sheets, containing the required information. Replace affected pages or modify
existing manual information as directed in the “MANUAL CHANGE” pages. Contact the nearest
Hewlett-Packard Sales and Service Office if the change information is missing.

7-6. OLDER INSTRUMENTS

7-7. If your instrument’s serial number prefix is lower than 2324A, perform the backdating that
applies to your instruments serial prefix, as listed in Table 7-71 below.

Table 7-1. Manual Backdating

If Instrument has Serial Prefix Make the Following Changes to the Manual
2312A 1
2248A 1,2
2228A and 2204A 1,23

CHANGE 1 (2312A)
Page 6-15, Table 6-2, A2 Replaceable Parts:
Change A2 series number from 2324A to 2234A.
Change A2U10 from 1826-0909 to 1826-0627; 1C OP AMP PRCN TO-99; 03285; AD542L.
Add A2Q1 and A2Q2: 1855-0402; TRANSISTOR-PFET; 28480; 2N5115.
Add under A2 MISCELLANEOUS PARTS: 0304-0060; Quantity 10; TERMINAL FEEDTHRU.

Page 6-21, Table 6-2, A5 Replaceable Parts:
Add under A5 MISCELLANEOUS PARTS: 0340-0060; Quantity 3; TERMINAL FEEDTHRU.
Change A5 series number from 2324A to 2204A.

Page 8-103, Figure 8-20, A2 Schematic Diagram:
In the ACTIVE COMPONENTS table:
Add A2Q1 and A2Q2, 1855-0402.
Change A2U10 from 1826-0909 to 1826-0627.
In the REFERENCE DESIGNATIONS table, change Q3-6 to Q1-6.
Change the series number on the A2 schematic from 2324A to 2234A.
Add Q1 and Q2 to the schematic as shown in Figure 7-7.
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+5V

l | Q1
RS 2 6
10M 3 (uto
AN

l l Q2

—5v

Figure 7-1. A2Q1 and A2Q2 Modification (Series 2312)

Page 8-109, Figure 8-23, A5 Schematic Diagram:
Change the series number on the A5 schematic from 2324A to 2204A.
NOTE

The cloverleafs were removed when a dry-film coating was applied to the
circuit boards. This film ensures high immunity to humidity and a resulting
high (>1012 chms/sq. in.) impedance on the surface of the PCB.

CHANGE 2 (2248A)
Page 6-23, Table 6-2, A8 Replaceable Parts:
Change A8 series number from 2312A to 2248A.
Change ABCR6 from 1906-0229 DUAL 8 DIODE ARRAY to 1906-0202; DUAL 10 DIODE ARRAY; 1906-0202.

Page 8-111, Figure 8-24, A8 Schematic Diagram:
Change the series number on the A8 schematic from 2312A to 2248A.
Change ABCR6 in the ACTIVE COMPONENTS table to 1906-0202.
Change the A8 schematic diagram as shown in Figure 7-2.

NOTE

A change in vendors necessitated the change in diode arrays. The 1906-0202
has a different pin-out from the 1906-0229. Because of this, a revision was also
made on the board blank for the A8 assembly. If the revision of your board is
“A”, then the 1906-0202 is the diode array to order as replacement. Revision
“B” boards use the 1906-0229 diode array.

R29
6 X100K

P/O U25 8

1,7 2,6

CR6 ?

Figure 7-2. ABCR6 Modification (Series 2248A)
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CHANGE 3

2228A ONLY

Page 6-23, Table 6-2, A8 Replaceable Parts:
Change A8 series number from 2248A to 2228A.
Change A8U23 from 1818-3161 to 05005-80006.

Page 8-111, Figure 8-24, A8 Schematic Diagram:
Change series number on the A8 schematic from 2248A to 2228A.
Change A8U23 in the ACTIVE COMPONENTS table to 05005-80006.

2204A ONLY

Page 6-23, Table 6-2, Replaceable Parts:
Change A8 series number from 2248A to 2204A.
Change A8U23 from 1818-3161 to 05005-80005.

Page 8-111, Figure 8-24, A8 Schematic Diagram:
Change series number on the A8 schematic from 2248A to 2204A.
Change A8U23 in the ACTIVE COMPONENTS table to 05005-80005.

NOTE

These changes were made to correct programming “bugs” inthe EPROM. Ifa
repalcement is to be made, 1818-3161 is now the preferred part.
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SECTION VI
SERVICE

8-1. INTRODUCTION

8-2. This section contains the information needed to service the HP Model 5005B. The
information includes theory of operation, recommended test equipment, schematic diagram
notes, safety considerations, assembly/disassembly procedures, troubleshooting information,
and block and schematic diagrams. This section also includes a cross-reference table, Table 8-, to
aid the correlation of assembly reference designations with their HP part numbers.

8-3. THEORY OF OPERATION

8-4. The theory of operation is presented in three stages:

¢ General Instrument Description. These paragraphs present an overview of the operation
and capability of the 5005B. This discussion references the Simplified Block Diagram in
Figure 8-9.

¢ Block Diagram Description. These paragraphs describe the various Measurement Techniques
and all Function Modes, and reference the Detailed Block Diagram in Figure 8-18.

e Detailed Circuit Theory. These paragraphs, arranged by assembly order, describe the
individual circuits at the component level and reference the individual assembly schematic
diagrams.

8-5. The schematic diagrams for the assemblies are located at the end of this section. They are
arranged in numerical order according to the assembly number (i.e,, A1, A2, A3, etc.) in Fig-
ures 8-19 through 8-24.

8-6. TROUBLESHOOTING

8-7. Troubleshooting for the 5005B is presented through a series of troubleshooting pro-
cedures. Many of the procedures utilize the built-in Diagnostics, designed to exercise and verify
critical circuits using signature analysis, signal tracing, and conventional measurements. These
procedures can efficiently isolate malfunctions to component level for diagnosis. Trouble-
shooting is keyed to the Overall Troubleshooting Flowchart in Figure 8-12.

8-8. RECOMMENDED TEST EQUIPMENT

8-9. Test equipment and test equipment accessories required to maintain the 5005B are listed in
Table 1-2. Equipment other than thatlisted may be used if it meets the listed critical specifications.
The following paragraphs describe additional equipment whose use is optional, but can prove
very helpful during troubleshooting.

8-10. HP 545A Logic Probe, HP 546A Logic Pulser, and HP 547A Current Tracer

8-11. The Logic Probe, Logic Pulser, and Current Tracer are self-contained troubleshooting
instruments designed to stimulate and measure digital activity in logic circuits. When bad
signatures on a Signature Analyzer indicate printed circuit board opens or shorts, these instru-
ments are very effective in isolating the specific point.

8-12. The Logic Probe is self-contained, easy-to-use tool for examining logic nodes. Continuity,
signal flow, bus device, address decoder, clock, and switch activity of the 5005B may be verified.
The circuit’s operating characteristics while in defined diagnostic loops may be examined.

Service

8-1
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8-13. The Logic Pulser forces overriding pulses into nodes. It can be programmed to output
single pulses, pulse streams, or bursts. The pulser can be used to force ICs to enable or clock.
When used with the Logic Probe, logic circuit inputs can be pulsed while their outputs are
monitored with the probe. By this means, correct signal propagation through logic elements can
be verified.

8-14. The Current Tracer can be used to monitor current activity on a logic node or power bus,
and can tell approximately how much pulse current is present and what path it takes. When a
Logic Pulser is used to inject currentinto a nonactive (no pulse activity) node, the impedance and
the nature of possible stuck nodes (e.g., output, hard short) can be estimated. Then the actuallow
impedance point can be found by tracing the path of the current from the Logic Pulser to the
location where the current either goes to a short or enters a component.

8-15. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-16. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Figure 8-1,
the system for reference designators, assemblies, and subassemblies is shown.

8-17. ASSEMBLY DESIGNATIONS

8-18. Assemblies such as printed circuit boards are assigned numbers in sequence, A1, A2, etc.,
as shown in Table 8-1. As shown in Figure 8-, subassemblies within an assembly are given a
subordinate A number. For example, rectifier subassembly A1, has the complete designator
A25A1. For individual components, the complete designator is determined by adding the
assembly number and subassembly number, if any. For example, CR1 on the rectifier assembly is
designated A25A1CR1.

Table 8-1. Assembly Identification

ASSEMBLY DESCRIPTION HP PART NUMBER

A1 Main Assembly ~ 05005-60011
A2 DVM Assembly 05005-60002
A3 Microprocessor and Display Drive Assembly 05005-60012
A4 Display and Keyboard Assembly 05005-60009
A5 Data Probe Assembly 05005-60010
A6 Timing Pod Assembly ~ 05005-60013
A7 Line Module Assembly 0960-0444

A8 HP-1B Assembly 05005-60007
A9 HP-1B Interface Assembly . 05005-60010

8-19. Identification Markings on Printed Circuit Boards

8-20. HP printed circuit boards (see Figure 8-7) have four verification numbers: an assembly
part number, a series number, a revision letter, and a production code. The assembly part
number has 10 digits (such as 05359-60021) and is the primary identification. All assemblies with
the same part number are interchangeable. When a production change is made on an assembly
that makes it incompatible with previous assemblies, a change in part number is required. The
series number (such as 1748) is used to document minor electrical changes. As changesare 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 VI for
backdating information. If it is higher, refer to the yellow loose-leaf manual sheets for this
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DANGEROUS VOLTAGE, EXCEEDS SYMBOLS

1000 VOLTS KNOB CONTROL

O
%)

FRONT PANEL LABEL SCREWDRIVER ADJUST

REAR PANEL LABEL

MAIN SIGNAL PATH

INTERIOR AND PC BOARDS LABEL

FEEDBACK PATH

Ton 0 on TEST POINT

INSTRUCTION MANUAL REFERENCE

WIPER MOVES TOWARD “CW" WHEN
"CONTROL IS ROTATED CLOCKWISE

PROTECTIVE CONDUCTOR TERMINAL

CIRCUIT COMMON ALTERNATING CURRENT

IDENTIFIED COMMON DIRECT CURRENT

CHASSIS TERMINAL ~ ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION
W HP PART NO.
05340-60037

A- 1248

REVISION LETTER

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

REFERENCE DESIGNATIONS

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

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 Cl A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly Assembly (includes A25A1  (used to document
Number Name Assembly) changes)

/.

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

12 mounted on

Rectifier N J3 not mounted
Assembly A25 I Assembly - ‘;(AO?I‘OWO 6031 I on Assembly A25
Numbfrs indicate Part of A25 ! ‘ . /
P ol \IJZ TI 'I;‘Ao |J3
AL
[ : RED +6.3V
2 ” TO
| [ 7 6Y ASPI(6)
| l \
' |
I 1
) H 12\ +6.3V supplied
3 8GY l from J3 to Pin 6
Transformer / I of P1 on
Terminal Assembly A5
Numbers t |

—~Al RECTIFIER ASSY

Figure 8-1. Schematic Diagrams Notes
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manual. If the manual change sheets are missing, contact your local HP Sales and Service Office.
See the listing on the back cover of this manual.

8-21. Revision letters (A, B, etc.) denote changes in printed circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed circuit board layout is changed and the revision letter is incremented to
the next letter. When a revision letter changes, the series number is also usually changed. The
production code is the four-digit, seven-segment number used for production purposes.

8-22. SAFETY CONSIDERATIONS

8-23. Although the 5005B has been designed in accordance with international standards, this
manual contains information, cautions, and warnings which must be followed to ensure safe
operation and to retain the 5005B in safe operating condition. Service and adjustments should be
performed only by qualified service personnel.

WARNING

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON-
DUCTOR (INSIDE OR OUTSIDE THE 5005B) OR DISCONNECTION
OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE THE
5005B DANGEROUS.

8-24. Any adjustment, maintenance, and repair of the opened 5005B under voltage should be
avoided as much as possible and, when inevitable, should be carried out only by skilled
personnel who are aware of the hazard involved. Capacitors inside the 5005B may still be charged
even if the 5005B has been disconnected from its source of power.

8-25. 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 fusesand the short
circuiting of fuseholders must be avoided. Whenever it is likely that this protection has been
impaired, the 5005B must be made inoperative and be secured against any unintended

operation.
WARNING

THE SERVICE INFORMATION 1S OFTEN USED WITH POWER SUPPLIED
AND PROTECTIVE COVERS REMOVED FROM THE 5005B. ENERGY
AVAILABLE AT MANY POINTS MAY, IF CONTACTED, RESULT IN
PERSONAL INJURY.
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8-26. Safety Symbols

8-27. The following safety symbols are used on the instrument front panel, printed circuit
boards, and in the manuals:

symbol when it is necessary for the user to refer to the instruction

i Instruction manual symbol. The product will be marked with this
manual to protect against damage to the instrument.

Protective conductor terminal. For protection against electrical shock

L in case of a fault. Used with field wiring terminals to indicate the
= OR terminal which must be connected to ground before operating
equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical

@ shock in case of a fault. A terminal marked with the symbol must be
connected to ground in the manner described in the installation
(operating) manual, before operating the equipment.

Frame and chassis terminal. A connection to the frame (chassis) of the
/77 OR L equipment which normally includes all exposed metal structures.

~~_ Alternating current.
Direct current.

Alternating or direct current.

The WARNING signal denotes a hazard. It calls attention to a

~~
| WARNING I procedure, practice, or the like, which, if not correctly performed or
adhered to, could result in personal injury.

The CAUTION sign denotes a hazard. It calls attention to an operating
CAUTION procedure, practice, or the like, which if not correctly performed or
adhered to, could result in damage to or destruction of part or all of
the product.

8-28. SERVICE AIDS

8-29. Pozidriv Screwdrivers. Many screws in the 5005B appear to be Phillips type, butare not. To
avoid damage to the screw slots, Pozidriv screwdrivers should be used.

8-30. Service Aids on Printed Circuit Boards. The servicing aids on the printed circuit boards
include test points, reference designators, adjustment callouts, and assembly stock numbers.

8-31. Diagnostic Routines. The 5005B provides a selection of user designated self-diagnostic
routines, which are permanently stored in ROM. These utilize interactive instrument testing with
both conventional measurement techniques and digital Signature Analysis. The technician
should have an understanding of the concepts of Signature Analysis as an in-circuit trouble-
shooting technique. Hewlett-Packard makes available a variety of Application Notes on the

Service
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concepts and useage of Signature Analysis. It may be helpful to contact the nearest Hewlett-
Packard Sales and Service Office (offices are listed at the back of this manual) and request a copy
of the Signature Analysis publications index:

AN INDEX TO SIGNATURE ANALYSIS PUBLICATIONS, Application Note 222-0.

8-32. LOGIC SYMBOLS

8-33. Logic symbols used in this manual conform to the American National Standard ANSI
Y32.14-1973 (IEEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following
paragraphs logic symbols are described. For further descriptions refer to HP Logic Symbology
Manual, Part Number 5951-6116.

8-34. Logic Concepts

8-35. The binary numbers 1and @ are used in pure logic where 1 represents true, yes , or active
and @ represents false, no, or inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the resultant
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B), but these can be generalized to apply to more than two inputs.

AND EQUIVALENT
SYMBOLS TRUTH TABLE
A & v A BlY Yis true if and only if A is true and B is true (or more
8 — 1 generally, if all inputs are true).
1 oo
Al o 1o Y=1ifand only if A==1and B=1.
A & —v o oo Y=A'B
OR EQUIVALENT
SYMBOLS

TRUTH TABLE Y is true if and only if A is true or B is true (or more

A > Y A Bl Y generally, if one or more input(s) is (are) true).
8 21
1 1 1

Y=1ifandonlyif A=10rB=1.
Y=A+B

-
-

o
-

A —

1
o]
1
"8 Z1 v o

o
o

8-36. Negation
8-37. In logic symbology, the presence of the negation indication symbol O provides for the
representation of the logic function inputs and outputs in terms independent of their physical

values; the @-state of the input and output being the 1-state of the symbol referred to by the
symbol description. '

EXAMPLE 1

=D
B—

TRUTH TABLE

A

Says that Zis not true if A istrue and B is true or that Z
is true if Aand Bare notbothtrue.Z =ABorZ=A +
B. This is frequently referred to as NAND (for NOT
AND).

e - wo|N

© = O = |m

00 = =
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EXAMPLE 2
TRUTH TABLE
A Bz Says that Zis true if A is not true or if Bis nottrue. Z =
A4 >1 T 1o A +B. Note that this truth table is identical to that of
B—q_— z 10 |1 Example 1. This logic equation is merely a DeMorgan’s
o 1|1 transformation of the equations in Example 1. The
0 0|1 symbols are equivalent.

XAMPLE 3
E TRUTH TABLE
A 8 r4
A—Y > 1 1l _
5 —p 21 z 1 ole = A +Bor Z=AB.
0 1 0
0 0 1
EXAMPLE 4
TRUTA TABLE
A B r4 o
A—q N Z ="A - B, also share common truth table and and are
B_QB'Z 1 0o equivalent transformations of each other. The NOT
o 1]0 OR form (Example 3) is frequently referred to as NOR.
0 0 1

NOTE

In this manual the logic negation symbol is NOT used.

8-38. Logic Implementation and Polarity Indication

8-39. Devices that can perform the basic logic functions, AND and OR, are called gates . Any
device that can perform one of these functions can also be used to perform the other if the
relationship of the input and output voltage levels to the logic variables 1 and 0 is redefined
suitably.

8-40. Indecribing the operation of electronic logic devices, the symbol H is used to represent a
“high level”, which is a voltage within the more-positive (less-negative) of the two ranges of
voltages used to represent the binary variable. L is used to represent a “low level”, which is a
voltage within the less-positive (more-negative) range.

8-41. A function table for a device shows (implicitly or explicitly) all the combinations of input

conditions and the resulting output conditions.

8-42. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol I denotesthatthe active (one) state
of an input or output with respect to the symbol to which it is attached is low level.

NOTE

The polarity indicator symbol ON is used in this manual.

Service
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EXAMPLE 5

DEVICE #1

FUNCTION TABLE

A B8

Y

H
H
L
L

rIrzx

~rrrzx

POSITIVE LOGIC

DEVICE #1

NEGATIVE LOGIC

DEVICE #1

e
oy

A —
8~*B’Y

DEVICE #2
FUNCTION TABLE
A B8 Y
H H H
H L H
L H H
L L L
DEVICE #2

—
2—1} )

DEVICE #2

D

Assume two devices having the following function
tables.

By assigning the relationships H=1, L =0 at both input
and output, Device #1 can perform the AND function
and Device #2 can perform the OR function. Such a
consistent assignment is referred to as positive logic.

Alternatively, by assigning the relationship H = ;
L =1 at both input and output, Device #1 can per-
form the OR function and Device #2 can perform the
AND function. Such a consistent assignment is re-
ferred to as negative logic. The corresponding
logic symbols would be:

8-43. MIXED LOGIC. The use of the polarity indicator symbol on some inputs { I\ ) auto-
matically invokes a mixed-logic convention. This is, positive logic is used at the inputs and out-
puts that have polarity indicators, negatlve logic is used at the inputs and outputs that have

polarity indicator.

EXAMPLE 6

This may be shown

A ——y

8—

EXAMPLE 6

FUNCTION TABLE

A

B8

4

H
H
L
L

H
L
H
L

I I I-r

either of two ways:

o8

A
N

Note the equivalence of these symbols to Examples 1
and 2 and the fact that the function table is a positive-
logic translation (H=1, L =0) of the NAND truth table,
and also note that the function table is the negative-
logic translation (H =@, L =1) of the NOR truth table,
given in Example 3.
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EXAMPLE 7
EXAMPLE 7
FUNCTION TABLE
A B 4
H H L
H L L
L H L
L L H
This may be shown either of two ways: Note the equivalence of these symbols to Examples 3

and 4 and the fact that the function table is a positive-
logic translation { H =1, L = 8) of the NOR truth table,

A—" >1 s A D & 2 and also note that the function table is the negative-
B a )] logic translation (H =@, L= 1) of the NAND truth table,

given in Example 1.

8-44. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( I ) for each negative indicator (O) while leaving the
distinctive shapes alone. To convert from the symbology of negative-logic, a polarity indicator
( O\ ) is substituted for each negation indicator (O) and the OR shape is substituted for the AND
shape or vice versa.

8-45. It was shown that any device that can perform OR logic can also perform AND logic and
vice versa. DeMorgan’s transformation is illustrated in Examples 1 through 7. The rules of the
transformation are:

1. At each input or output having a negation (O) or polarity ( I ) indicator, delete the
indicator. ’

2. At each input and output not having an indicator, add a negation (O) or polarity ( I~ )
indicator.

3. Substitute the AND symbol ( [ ) for the OR symbol ( 7O ) or vice versa. These steps
do not alter the assumed convention; positive-logic stays positive, negative-logic stays
negative, and mixed-logic stays mixed.

8-46. The choice of symbol may be influenced by these considerations: (1) The operation being
performed may best be understood as AND or OR. (2) In a function more complex than a basic
gate, the inputs will ususally be considered asinherently active high or active low (e.g.,the] andK
inputs of a )-K flip-flop are active high and active low, respectively). (3) In a chain of logic,
understanding and the writing of logic equations are often facilitated if active low or negated
outputs feed into active low or negated inputs.

8-47. Other Symbols
8-48. Additional symbols are required to depict complex logic diagrams, as follows:

Dynamic input activated‘by transition from a low level to a high level. The
opposite transition has no effect at the output.

—&
S Dynamic input activated by transition from a high level to a low level. The
' opposite transition has no efect at the output.

Service
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[ | L

¢ YY VY

1

A
LI.I

n
n

1 rE At e i

Exclusive OR function. The output will assume its indicated active level if and
only if one and only one of the inputs assumes its indicated active level.

Inverting function. The output is low if the input is high and it is high if the
input is low. The two symbols shown are equivalent.

Noninverting function. The output is high if theinput is high and it is low if the
input is low. The two symbols shown are equivalent.

OUTPUT DELAY. The output signal is effective when the input signal returns to
its opposite state.

EXTENDER. Indicates when alogic function increases (extends) the number of
inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
and a reset (@) state. Outputs are shown in the 1-state when the flip-flop is set.

In the reset state the outputs will be opposite to the set state.

RESET. A 1 input will reset the flip-flop. A return to @ will cause no further
effect.

SET. A 1 input will set the flip-flop. A return to 8 will cause no further effect.

TOGGLE. A 1input will cause the flip-flop to change state. A return to @ will
cause no further action.

J INPUT. Similar to the S input except if both | and K (see below) are at 1, the
flip-flop changes.

K INPUT. Similar to the R input (see Reset).

D INPUT (Data). Always dependent on another input (usually C). When the C
and D inputs are at 1, the flip-flop will be set. When the Cis 1 and the D is @, the
flip-flop will reset.

ADDRESS. Address symbol has multiplexing relationship at inputs and
demultiplexing relationship at outputs.
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8-49. Dependency Notation “C” “G” “V” “F”

8-50. Dependency Notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The

following examples use the letter “C” for control and “G” for gate. The dependent input is

labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter “V” is used to indicate an OR relationship between inputs and outputs
with this letter (V). The letter “F” indicates a connect-disconnect relationship. If the “F” (free
dependency) inputs and outputs are active (1) the other usual normal conditions apply. lf one or
more of the “F” inputs are inactive (@), the related “F” output is disconnected from its normal
output condition (it floats).

- * The input that controls or gates other inputs is labeled with a “C” or a “G”,
followed by an identifying number. The controlled or gated input or outputis

! labeled with the same number. In this example, “1” is controlled by “G1”.

G1
X4 When the controlled or gated input or output already hasa functional label (X
OR is used here), that label will be prefixed or subscripted by the identifying

G1 number.
1X

If a particular device has only one gating or control input then the identifying
number may be eliminated and the relationship shown with a subscript.

xX O
(9]

G1

1G%x If the input or output is affected by more than one gate or control input, then
. the identifying numbers of each gate or control input will appearin the prefix

o1 or subscript, separated by commas. In this example “X” is controlled by “G1”

G2 and “G2”.

X1.2

8-51. Control Blocks

8-52. A class of symbols for complex logic are called control blocks. Control blocks are used to
show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow:

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such asa

common clear.

Shift register control block. These symbols are used with any array of flip-flop
symbols to form a shift register. An active transition at the inputs causes left or
right shifting as indicated.

]

Service
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Counter control block. The sym.bol is used with an array of flip-flops or other
I circuits serving as a binary or decade counter. An active transition at the+1or
—+b -1 input causes the counter to increment one count upward or downward,
—pL respectively. An active transistion at the =1 input causes the counter to incre-
e ment one count upward or downward depending on theinputatan up/down
control.
N
SEL Selector control block. These symbols are used with an array of OR symbols to
S0 provide a point of placement for selection (S) or gating (G) lines. The selection
S1 lines enable the input designated @, 1, ....n of each OR function by means of a
g binary code where S@ is the least significant digit. If the 1 level of these lines is
-y low, polarity indicators { I\ ) will be used. The gating lines have an AND
61 relation with the respective input of each OR function: G1 with the inputs
G2 numbered 1, G2 with the inputs numbered 2, and so forth. If the enabling
G3 levels of these lines are low, polarity indicators ( O\ ) will be used.
Py
OUTPUT Output selector control block. This symbol is used with a block symbol having
so SEL multiple outputs to form a decoder. The selection lines enable the output
] designated @, 1, ....n of each block by means of a binary code where $8 is the
S! least significant digit. If the 1 level of these lines is low, polarity indicators
{ BN ) will be used.
8-53. Complex Logic Devices
8-54. Logic elements can be combined to produce very complex devices that can perform more
difficult functions. A control block symbol can be used to simplify understanding of many com-
plex devices. Several examples of complex devices are given here. These examples are typical of
the symbols used in schematic diagrams in this manual.
!
+5V
16
b ¢
1 R QUAD D-TYPE FLIP-FLOPS
2 Data at the DC inputs is transferred to the outputs on the positive-
2 1oc oing edge of the clock pulse (pin 9). ALOW signal at the reset (pin 1)
(3 8 pulse (p g p
15 7 will clear all FFs.
o s
10
13 —
—Joc
1o
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DUAL D-TYPE FLIP-FLOP

The dual D-type flip-flop consists of two independent D-type flip-
flops. The information present at the data (Dc)input is transferred to
the active-HIGH and active-LOW outputs on a low-to-high transition
of the clock (C) input. The data input is then locked out and the
outputs do not change again until the next LOW-to-HIGH transition
of the clock input. The set (S) and reset (R) inputs override all other
input conditions: when (S) is LOW, the active-HIGH output is forced
HIGH; when reset (R) is LOW, the active-high output is forced LOW.
Although normally the active-LOW output is the complement of the
active-HIGH output, simultaneous LOW inputs at the setand reset will
force both the active-LOW and active-HIGH outputs to go HIGH at
the same time on some D-type flip-flops. This condition will existonly
for the length of time that both set and reset inputs are held LOW. The
flip-flop will return to some indeterminate state when both the set
and reset inputs are returned to the HIGH state.

DUAL }-K FLIP-FLOPS WITH CLEAR AND PRESET

The dual J-K flip-flop consists of two independent J-K type flip-flops.
The flip-flop response is determined by the states of GJ and GK inputs,
at the instant that a LOW-going transition is applied to the G input.
When GJ and GK are LOW, the outputs will not change state. When GJ
is LOW and GK is HIGH, the Q output (pin 5 or 9) will goLOW (unless
itis already LOW). When G) is HIGH and GK isLOW, the Q output (pin
5 or 9) will go HIGH (unless it is already HIGH). When G) and GK age
both HIGH, the output will change state with each negative going
edge transition at G. The S (set) and R (reset) inputs override all other
input conditions: when Sis LOW, Q is forced HIGH; when R is LOW,
Q is forced HIGH. The Q output (pin 6 or 7) operates as the
complement of the Q output (pin 5 or 9).

DATA SELECTOR/MULTIPLEXER

This data multiplexer selects one of eight line inputs, directing it and
its complement to the output when enabled. Pins 11, 10, and 9 are the
binary weighted “1”, “2”, and “4” select inputs, respectively. ALOW
on the enable (pin 7) will direct the selected input line data to the
output {pin 5). An inverted output of the selected input line data is
provided at pin 6.

Service
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DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXERS

This dual four input multiplexer selects one of four line inputs
directing it to the output when enabled. Pins 14 and 2 are the binary
weighted “1” and “2” select inputs, respectively. A LOW on the
enable (pin 1 or 15 or both) will direct the selected input line data to
the respective output.

QUAD 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXERS

This quad two input multiplexer selects one of two word inputs
directing it to the output when enabled. The level at G1/G0 (pin 1)
selects the input line for all four selectors; a HIGH selects input “@”, a
LOW selects input “1””. The selected inputs are inverted and directed
to their respective outputs unless inhibit line (pin 15) is HIGH. When
inhibit (pin 15) is HIGH, all outputs go HIGH.

DUAL DECODER/DEMULTIPLEXERS

This device consists of two independent two-line to four-line decoders.
Pins 2 (14) and 3 (13) are the binary weighted “1” and “2” select lines,
respectively. The selected output is forced LOW, unless the inhibit
(pin 1or 15) is HIGH. When the inhibit is HIGH, all respective decoder
outputs go HIGH.



| 16
- I
1:; 2*7Y G
—1 1 GO
DEMUXl-
ar & 3| 4
2L_5__
1 p8
2 | ok_z_
15 | 3 12
25 11
1 B 10
14 2 N 9
P
19 | 20
1 &t F2
&1+ F1 e
XCVR|~
IT
- 2 1 - 2 18
<> 3 1 2 17
-+ 4 1 16
<> 5 2 15
<> 6 1 2 14
-+ 7 1 g 13
- 8 : 2 12
- 9 1 > 1
[10
X—Y 1 15
15 2
11
5 12
4 13
—3 DC 4
—LDC e
16CNTRT
10 =
7 G2
9 |&| G1
&
2 L C
E>1,2+1
ARVl

Model 5005B

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXERS

This device consists of two separate two-line to four-line decoders,
with common select lines. Pins 13 and 3 are the binary weighted “1”
and “2” select lines, respectively. The output selected is forced LOW
on both decoder halves. All other outputs are HIGH.

OCTAL BUS TRANSCEIVERS WITH 3-STATE Outputs

This octal transceiver is an eight-line bidirectional bus transceiver with
3-State outputs. The direction of data transfer is determined by pin1; a
HIGH directs the data from the “1”’ bus to the “2” bus if enabled, a
LOW directs the data from the “2” busto the “1” busif enabled. Pin 19
is the enable. When pin 19 is LOW, data transfer is enabled in the
selected direction. When pin 19 is HIGH, data transfer is disabled and
both output buses are set to the high impedance state.

SYNCHRONOUS DECADE COUNTER

This synchronous presettable decade counter has four master slave
flip-flops that are triggered on the positive-going edge of the clock
pulse (pin 2). ALOW atthe load input (pin 9) disables the counter and
causes the outputs to agree with the setup data after the next clock

Service

pulse regardless of the levels at the enable inputs (pin 7 and 10). The

clear function (pin 1) is synchronous and a LOW level clear input sets
all outputs LOW regardless of the levels of the clock, load or enable
inputs. Both count enable inputs (pins 7 and 10) must be HIGH to
count and the pin 10 input is fed forward to enable the carry output
(pin 15).
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8-55. REPAIR TECHNIQUES
8-56. Handling and Cleaning of the A2 DVM Assembly

8-57. The A2 DVM assembly is a high impedance printed circuit board. Areas of the printed
circuit board are highly susceptible to contamination from dirt and oils when handled. It is
recommended thatthe A2 DVM assembly be handled ONLY by the edges. Avoid contact with the
printed circuit areas, especially the area around K1, K2, U3, and U4, with bare fingers. If the
printed circuit board surface is contaminated, the DVM may operate in a nonlinear fashion. If this
occurs, clean the assembly before attempting to replace components.

8-58. The A2 assembly should be cleaned whenever repairs are completed, or contamination is
suspected. The following steps describe the recommended procedure for the repair and
cleaning of a high impedance printed circuit board.

a. Whenreplacing components, ALWAYS use a water soluble acid core solder (e.g., HP Part
No. 8090-0736).

b. Hand wash the printed circuit board, using distilled water, powdered detergent, and a
small nonmetallic brush with natural bristles. Rinse with distilled water, removing as
much soap residue as possible.

CAUTION

Assembly mounted switches and potentiometers may be damaged by

cleaning. Remove these types of components if mounted in sockets.
J Relubricate any of these components which are cycled through a
5 cleaning procedure.

c.  Next, auto wash using an automatic wash machine, or home type dishwasher. Add
dishwasher detergent and cycle.

d. After washing, bake the assembly in a hot chamber or home oven for 24 hours, at 50°C
(~150°F). This is to remove all remaining moisture.

e. After baking, and preferably while still warm, spray both sides of the assembly with a light
coat of clean, clear plastic type protectant coating. This seals the assembly from moisture
and humidity.

NOTE

High impedance printed circuit boards can also be cleaned with a
high quality solvent or degreaser, such as FREON TF® (HP Part No.
8500-0232). Never use a cleaner that contains oils or that leaves a
residue. Spray or brush lightly, then rinse with isopropyl alcohol, blow
dry with compressed air, bake for 24 hours, and spray coat as
described above. Note, however, that this type of cleaning will
remove the protectant coating applied at the factory. Always recoat
the assembly with a plastic type protective spray whenever asolvent or
degreaser is used.

®“FREON” is a regisfered DuPont trademark.
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8-59. Removal of Assembly Plastic Hinges

8-60. The A1, A2, A3, and A8 assemblies are connected together by interlocking black plastic
hinges. Two hinges are mounted to each assembly, pressedinto alignmentslots, and secured with
a small drop of super adhesive.

8-61. The hinges are not normally intended to be removed. Should one become cracked or
broken, it can be removed and replaced. To remove, heat the damaged part with a heatgun (hair
dryer), occasionally rocking back and forth, until it loosens. Pull the part straight off, away from
the board edge. Place a drop of adhesive near the PC board slot, and quickly install the new part.
Be sure to properly position the new hinge before mounting. The posts should always point to
the left, while looking at the J1 60-pin connector edge of the assembly.

8-62. Disassembly and Reassembly

8-63. The following procedures are divided into two categories: Main Cabinet Disassembly and
PC Board Removal. The Main Cabinet Disassembly procedures open the instrument and,
utilizing the hinged PC board feature, allow serviceable access to all the assemblies within the HP
5005B, under normal power-up conditions. Following this, the PC Board Removal procedures
describe how to disassemble and remove each of the individual assemblies from the instrument.
Reassembly is essentially the reverse of the disassembly procedures.

8-64. The following tools are required for these procedures:

Large Pozidriv screwdriver.
Small Pozidriv screwdriver.
Small flat-bladed screwdriver,
Needle-nose pliers.

angw

8-65. Before performing any of the following disassembly or reassembly procedures:

a. Set LINE switch to OFF.
b. Remove the line power cable from the rear panel power module.

I WARNING I

LINE VOLTAGE IS EXPOSED WITHIN THE 5005B EVEN WHEN THE LINE
SWITCH IS SET TO OFF. REMOVAL OF THE POWER CORD IS
NECESSARY TO FULLY UNPOWER THE 50058B.

8-66. MAIN CABINET DISASSEMBLY

a. REMOVAL OF THE TOP COVER. Remove the recessed Pozidriv screw at the rear of the
handle. Slide the top cover to the rear 1/4 of an inch and lift off.

b. REMOVAL OF THE BOTTOM COVER. Turn the instrument upside-down and loosen the
recessed Pozidriv screw loated in ther rear edge of the bottom cover. The screw does not
come out of the cover; loosen it until the cover can be removed. Slide the bottom cover
to the rear until it can be lifted off.

c. REMOVAL OF TOP STRUT. Remove the four recessed Pozidriv screws (two on each side),
and lift straight up on the Top Strut.

d. REPOSITION THE FRONT PANEL ASSEMBLY. Release the clamp from the grey ribbon
cable that connects the A8 HP-1B Microprocessor assembly to the Front Panel assembly.
Remove the four recessed Pozidriv screws holding the Front Panel frame to the side struts
of the main chassis. Carefully pull the Front Panel assembly away from the instrument,
simultaneously pushing the Data Probe and Timing Pod cables through the front panel
cable boots. (See Figure 8-2.)

Service
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Figure 8-2. Reposition Front Panel

RAISING THE HINGED PC BOARDS. The top three circuit boards are hinged for ease of
service. Do not remove them from the hinges unless necessary. There are two white
plastic standoffs near the rear of each of the bottom three circuit boards. These standoffs

have locks to hold the hinged boards in place during normal use.

WARNING l

THE A2 DVM PRINTED CIRCUIT BOARD IS A HIGH IMPEDANCE PC
BOARD. IT IS EXTREMELY SENSITIVE TO CONTAMINATION FROM
DIRT AND OILS, APPLIED WHEN HANDLING WITH BARE HANDS.
CONTAMINATION CAN CAUSE DRIFT, NONLINEARITY, OR IN-
OPERATION. DO NOT HANDLETHE A2DVM ASSEMBLY WITH BARE

FINGERS, EXCEPT AT THE EDGES.

8-67. To release the standoffs, squeeze the protruding catch with a needle-nose pliers while
lifting the corner of the circuit board. (See Figure 8-3.) After releasing both corners in this

manner, the A8 board can be swung out of the way on its hinges.
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Figure 8-3. Locklng Standoff Release

8-68. Using the above procedure, release the locks on the A3 standoffs, and raise the A3
Microprocessor assembly up on its hinge, about 90°. The A8 HP-IB assembly will continue
traveling to a horizontal position. Release the locks on the A2 DVM assembly and raise itin a
similar manner to the A3 assembly. At this time, the A8, A3, A2, and A1 assemblies are all
accessible, and if power is applied, the instrument can be operated normally. See Figure 8-4.

Figure 8-4. Open and Operating
8-19
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8-69. PC BOARD REMOVAL

8-70. Before performing any of the following disassembly or reassembly procedures:

a. Set LINE switch to OFF.
b. Remove the line power cable from the rear panel power module.

8-71. Toremove the individual printed circuit board assemblies, first perform steps a through e.
in paragraph 8-66, then proceed as follows:

WARNING

LINE VOLTAGE IS EXPOSED WITHIN THE 5005B EVEN WHEN THE LINE
SWITCH IS SET TO OFF. REMOVAL OF THE POWER CORD IS
NECESSARY TO FULLY UNPOWER THE 5005B.

8-72. A4 Display Assembly Removal

8-73. Removal of the A4 Display Assembly first requires removal of the Front Panel from the
front panel housing (see Figure 8-5). Disconnect the edge connector on the 50-line flat ribbon
cable at the front side of the A8 HP-IB assembly. Slide the front panel assembly forward, carefully
feeding the Data Probe and Timing Pod cables through the boots. Remove the trim strip at the
top of the Front Panel using a small flat-bladed screwdriver. Remove the four recessed Pozidriv
screw (two on the top, two on the bottom) holding the front subpanel to the front frame. Remove
the frame from the front subpanel. At this point, the Data Probe and Timing Pod cable boots may
be removed by sliding them to the rightside of the front panel. The window isremoved bysliding
it to the left.

Figure 8-5. Removing A4 Display Assembly

8-74. The A4 Display assembly can be removed by removing six Pozidriv screws holding itto the
subpanel. The Line Switch can only be removed by separating the Front Dress panel from the
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subpanel. These are attached with double-sided tape. Separation of these panelsshould be done
only if absolutely necessary.

8-75. A7 Line Module/Rear Panel Disassembly

8-76. Rear Panel/Line Module removal. Remove the four recessed Pozidriv screws holding the
Rear Panel assembly to the chassis side frames. Disconnect the 24-pin connector from the A9 HP-
IB Interface assembly and disconnect all the push-on wires from the A7 Line Module (see Figure
8-19 for proper reconnection of the wires to the A7 assembly). The Rear Panel can be separated
from the rear frame by removing the four Pozidriv screws holding them together. The A9 HP-1B
Interface assembly is held in place by two 7mm hex studs, which can be removed witha 9/32" nut
driver, should no metric tools be available.

8-77. A6 Timing Pod Disassembly

8-78. The Timing Pod halves are secured together by four locking retainers, two located on
either side of the pod. To disassemble the pod, insert the tip of a small flat-bladed screwdriver,
pressing in on the retainer, while gently separating the pod halves. Note the positions of the wire
colors as a reminder for reassembly; green =ST/SP/START, red = QUAL/STOP, yellow = CLOCK,
and black L . The metal shield may be removed by removing the two retaining screws. Note the
insulator on the inside of the shield. When reassembling, insure the shield is folded such that the
insulator is replaced between the PC board and the shield. See Figure 8-6.

CAUTION

The Timing Pod metal shield must be in-
stalled properly. The shield has an insulated
plane, which must be positioned against the
bottom of the pc board. When installing the
shield. fold as illustrated and secure with
screws to the crimped cable sirain refief.

Figure 8-6. Disassembled Timing Pod

Service
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8-79. A5 Data Probe Disassembly

8-80. To disassemble the Data Probe, unscrew the Data Probe tip and pull off the red window.
Slide the bottom probe body half off first, (this is the probe body half without the ground pin). Lift
the top probe body off, being careful not to bend the ground pin or the switch, which both
protrude slightly through the probe body half. The A5 Data Probe Assembly printed circuit board
can be removed from the cable boot by firmly grasping the boot, while gently flexing the the PC
board, rocking it side to side, until it clears the stops on the boot. See Figure 8-7.

Figure 8-7. Disassembled Data Probe

8-81. A8 HP-IB Assembly Removal

8-82. Toremove the A8 assembly, disconnect the 50-line ribbon cable, the 24-line HP-IB cable,
and the four-line power cable from the front edge of the board. Release the standoffs as
described in paragraph 8-66(e) and raise the A8 assembly on its hinges. Disconnect the 34-line ribbon
cable from the right side of the A3 Microprocessor assembly. Remove the A8 assembly by sliding it
to the right. See Figure 8-8.




Mode

8-83. A3 Microprocessor Assembly Removal

8-84. To remove the A3 Microprocessor Assembly, first remove the A8 HP-IB assembly as
described above, then disconnect the 60-line ribbon cable located near the front of the
instrument. To disconnect this cable, push the ears of the connector (located at each end)
outwards until the ribbon cable unseats. Remove the cable completely by hand. The A3assembly
may now be removed by raising the board on the hinges slightly, and sliding to the right.

8-85. A2 DVM Assembly Removal

8-86. To remove the A2 DVM Assembly, first remove the 60 line ribbon cable and A3
Microprocessor Assembly, as described above. Disconnect the three jumper wires (black, red
and green) from the gold posts on A2. Note thatthe jumpers are color-coded, and that the colors
are annotated on A2 and A1. The A2 DVM assembly may now be removed by raising the board on
the hinges slightly, and sliding to the right.

I WARNING I

THE A2 DVM PRINTED CIRCUIT BOARD IS A HIGH IMPEDANCE PC
BOARD. IT IS EXTREMELY SENSITIVE TO CONTAMINATION FROM
DIRT AND OILS, APPLIED WHEN HANDLING WITH BARE HANDS.
CONTAMINATION CAN CAUSE DRIFT, NONLINEARITY, OR
INOPERATION. DO NOT HANDLE THE A2 DVM ASSEMBLY WITH
BARE FINGERS, EXCEPT AT. THE EDGES.

| 5005B
Service
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8-87. INSTRUMENT REASSEMBLY

8-88. Reassembly procedures are essentially the reverse of the disassembly procedures. Note
that the screws used in chassis assembly should be treated with a liquid thread locking compound
(such as LOCTITE®) before reassembly.

8-89. SIGNAL NAMES

8-90. Table 8-2is a list of the signal names used in the 5005B. The listisin alphabetical order, and
includes the mnemonic .used on the schematic diagram. The source, destination, and a
description of the function is provided for each signal.

8-91. Ten of the signal lines generated by the A3 Microprocessor Assembly are multiplexed.
That is, 10 of the lines have two mnemonic names assigned. These lines are routed from the A3
Microprocessor Assembly to two separate locations on the A1 Main Assembly schematic. Both
destinations are identified with the same connector pin number, and are electrically the same

point.

®LOCTITE is a registered trademark of LOCTITE Corporation.
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Table 8-2. Signal Names

SIGNAL FROM T0O DESCRIPTION
a-g, dp A3)2(34,33, 17, A4 Segment drive lines for A4 Display
a* - g*, dp* 13, 14, 32,18, 6) via matrix. ‘“*” indicates buffered by A8
A8 assembly.

A-D A3)1 (11,72, 13, 13) A2]1 | Binary switch address data for A2
Analog Crosspoint Switches. Code
defines the switch which will be set to
the state of SW, on the next STROBE.

A1-AS, A7 A9J1 (4, 3,2, 1, 24, 23) A8 HP-1B Address Select code lines. A1-A5
are address select. A7 is TALK ONLY
Enable.
ALARM ABJ2(41) A4 Supplies a 2 kHz square wave to
activate the ALARM,

ATN A9J1(13) A8 Attention. Alerts devices on the bus to
accept controller data or commands.

BO - B3 A2)1{4,1,5,6) A3J1 | DVM binary output data. Identifies
measurement bit.

CLK ™ EDGE A3J2 (26) Ad Drive line for front panel CLOCK
falling edge annunciator LED.

CLK =£ EDGE A3)2 (27) A4 Drive line for front panel CLOCK
rising edge annunciator LED.

COMBINED Control line for A1 Start/Stop Selector.
START/STOP .
————————— A31 (24) A | ——m—————— — — —— — — — ]

SIGN Control line for selection of polarity
A1 DACs. Lo =19, Hi = 21.

DAV A9J1(18) A8 Data Valid. A LOW indicates that the
data on the bus is ready to be latched.

DV SIGN A21(7) A3J1 | DVM output data polarity status bit.
DEVICE ENABLE 0-7 | A3J2 (6, 3, 2, 30, A4 Column enable lines for A4 Display
4,22,8,1,7) matrix.

DAO Input data for A1 DAC Address
Decoder. Binary weighted value
selects one of four DAC enables.

————————— A3J1 (25) AN | ————————————— —

CLOCK EDGE Control line for A1 synchronizer logic.
State determines which input Clock
edge is used.

DA1 Input data for A1 DAC Address

i Decoder. Binary weighted value
— A3)1 (23) A1 selects one of four DAC enables. _ _|
STOP/QUAL EDGE Control line for A1 Edge Selector.
State determines which input
Stop/Qual edge is used.

DATA (PROBE) A1J1 (28) A3J1 | Status line for A1 Voltage Comparators.
Used to signal comparator transition
during offset calibration.

DATA PROBE Al A5 Probe light enable. A LOW turns the

LIGHT data probe light “ON”.

DATA PROBE A5 A8 Signal to HP-IB of switch depress. A

SWITCH LOW indicates the switch is depressed.
DIO1-DIO8 A9J1(5,6,7,8,9, A8 HP-IB bidirectional data lines.

10, 11, 12)

Service
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Table 8-2. Signal Names (Continued)

j SIGNAL " FROM TO DESCRIPTION

OvoL A2)1 (1) A3)1 | Overvoltage. Active high whenever
DVM detects an overvoltage input.
Flags microprocessor interrupt RSTS.5,
which isolates the input from the DVM

: DSTR A3J1(20) A1J1 | Data Strobe. Initiates active low enablé
to one of four A1 DACs, as defined

' by address lines DAQ, DA1.

| D1- D5 A2)1 (2,29, 10, 8) A3J1 | DVM binary output data. Represents

‘ DVM output digit Data.

' END OF MEASURE A1)1 (30) A3)1 | Status line for A1 Stop Measure

: flip-flop to the A3 microprocessor.

EOI A9)1(22) A8 | End Or Identify. Indicates the end of a
multiple byte sequence.

GATE A1 (27) A3J1 | Status line from A1 Start Measure
flip-flop, through U2B, to the A3
microprocessor.

GATE LIGHT A3)2 (31) A4 Level shifted GATE line, used to drive
front panel GATE annunciator.

TFC A9J1(15) A8 Interface Clear. A LOW places inter-
face functions in a known quiescent
state.

s) A3)1 (T4) A2]1 | Control line for A2 DVM Ohm Control
Relay. Low activates relay.

K2 A3J1 (15) A2)1 | Control line for A2 DVM Data/Cal
Relay. Low activates relay.

K3 A3J1 (29) A1]1 | Control line for A1 Pull-to-Voltage
Relay. Low activates relay.

K4 A3J1 (30) A11 | Control line for A1 Data Switch Relay.
Low activates relay.

L1-L7 A3)1(27, 26, 12, 11, A4 Enable lines for LEDs on the “5005B”

L1*-L7* 31, 29, 28) via portion of the A4 Front Panel assembly.

A8 “*” indicates signals buffered by the
A8 assembly.

LISTEN A8)2(41) Ad Enable line for LISTEN LED on A4
assembly.

LSB COUNT A1) (29) A3)1 | Least significant bit from A1 counter
prescaler U20B. Combines with
REGISTER DATA to produce 17 bits of
measurement data.

M/Z A1 (3) A3J1 | Status line from A2 DVM to A3 micro-
processor. Indicates whether the DVM
is in Measurement or auto-Zero mode.

NDAC A9J1(16) A8 Not Data Accepted. Indicates the
condition of acceptance of data by
the listening device.

NRFD A9)1(17) A8 Not Read For Data. When HIGH, the
listening device will acept input data.

OUTPUT A3J1(22) A1)1 | Control line to reset A1 Measure
SHIFT ENABLE flip-flops, and enable the FSR to
serially output measurement data.

8-26
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Table 8-2. Signal Names (Continued)

SIGNAL FROM TO DESCRIPTION
POP A3J1 (23) A1)1 | Power on preset, used to initialize
A1 synchronizer and tracker flip-flops.
PROBE SWITCH A8)2(43) A4 Enable line for PROBE SWITCH LED
on A4 assembly.
REGISTER DATA A1J1 (28) A3J1 | MSB of FSR counter. Used to output

measurement data, serially to the A3
Microprocessor. Sixteen bits are out-
put, one at a time, by DATA STROBE.

REN A9J1(14) A8 Remote Enable. A LOW places the
5005B in REMOTE, a HIGH restores
LOCAL control.

RESET A2]1 | Resets divide-by-61 counters. Used

only during factory board test.
REMOTE AB8)2(50) A4 Enable line for REMOTE LED on A4

assembly.

SRQ ABj2(45) A4 Enable line for SRQ LED on A4
assembly.

SRQ A8J3(19) A9 Service Request. A LOW alerts the
controller to a need for communication

START MEASURE A3J1 (24) Al Control line to reset A1 Start Measure

flip-flop.

SYNC A3J1 (26) A1)1 | Control line for A1 Synchronizer

Selector U22B. Used to direct the
selection of synchronous or
asynchronous inputs to Selectors.

START A3)1 (3) A2)1 | Control line for A1 microprocessor
to A2 DVM. Starts A/D conversion.
STROBE A3)1 (10} A2)1 | Control line from A1 microprocessor

to A2 Analog Crosspoint Switches.
High state latches in the switch data
and address lines, activating the
indicated switch.

SwW A3]1(12) A2]1 | Control bit from A1 microprocessor
to A2 Analog Crosspoint Switches.
State defines desired condition of
addressed switch.

ST £ EDGE A3J2 (12) Ad Drive line for front panel START
rising edge annunciator LED.
ST . EDGE A3J2 (11) A4 Drive line for front panel START
falling edge annunciator LED.
POLARITY DIFF Control line, used during QUAL S.A.

to select either the positive or
negative Start edge, as the Stop edge.

————————— A3J1 (27) A | ——m————— ]
TDO Threshold DAC input data bit.
TD1 A3J1(26) A1)1 | Threshold DAC input data bit.
START EDGE ) Control line, used to route either
. postive or negative Start edge.
————————— A3)1 (25) AYL | ——m———————— — — — — —
TD2 Threshold DAC input data bit.
DATA STROBE Control line to shift measurement
data, one bit at a time, from the FSR,
- out REGISTER DATA.
————————— A3J1 (27) A1 | —————— —— — — — — — —
TD3 Threshold DAC input data bit.

8-27
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Table 8-2. Signal Names (Continued)

SIGNAL FROM TO DESCRIPTION

SIGNATURE-TI Control line for A1 Data/Clock
Selector. High during S.A. and
T.1. function modes.

————————— A3J1 (22) A —————————————————ﬂ
TD4 Threshold DAC input data bit.
TALK A8J2(39) A4 Enable line for TALK LED on A4
assembly.
COUNT Control line for A1 Data/Clock
. Selector. Low only during S.A.
————————— A3)1 (20) AT | —m——— ]
TD5 Threshold DAC input data bit.
FREQ-SIGN Control line for A1 Start/Stop
Selector. High during S.A. and
. frequency function modes.
————————— A3)1(21) AN | —m— e ]
TD6 Threshold DAC input data bit.
QUAL ENABLE Control line for S.A. function mode.
High during QUAL S.A., Totalize, and
. frequency. Low during NORM S.A.
————————— A3)1 (T9) AN | —— e
D7 Threshold DAC input data bit.
UNSTABLE A3)2 (28) A4 Drive line for front panel UNSTABLE
annunciator LED.
UNCAL A3J2 (29) A4 Drive line for front panel UNCAL
annunciator LED.
X1-X4 A3J2 (10, 24, 5, 20) A4 Row enable lines from A1 Keyboard
X1*-X4* via Encoder to A4 Keyboard matrix.
A8 “*“indicates buffered by A8 assembly.
XA1-XA4 AB8J1(46, 48, 40, XX) A4 Row enables from A8 Keyboard
Encoder to A4 Keyboard matrix. XA1
is used for LOCAL and ALARM VOL
keys. XA2 and XA3 are not externally
used. XA4 is tied internally to provide
Data Probe Switch encoding.

YAT, YA2, YA4 ABJ2(42, 44, XX) A4 Column enable lines from A8 Keyboard
Encoder to A4 Keyboard matrix. YA1
and YA2 are used for LOCAL and
ALARM VOL keys. YA4 is internally
tied to provide Data Probe Switch
encoding.

Y1-Y5 A312 (9, 25, 23, 21, 19) A4 Column enable lines from A1 Keyboard
Y1*-Y5* via Encoder to A4 Keyboard matrix.
A8 “*” indicates buffered by A8 assembly.
10 MHZ A3J1 (16) A1)1, | 10 Megahertz reference signal from
A2]1 | A3 oscillator. Distributed through

instrument, and used to generate
5 MHz X1 and X2 microprocessor
clocks.
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8-92, 5005B THEORY OF OPERATION
8-93. Introduction

8-94. The following paragraphs provide the theory of operation for the 5005B Signature
Multimeter. Included is a general instrument description, block diagram description, and the
detailed circuit theory.

8-95. General Instrument Description

.8-96. The 5005B Signature Multimeter is a multipurpose instrument featuring Signature Analysis
as well as frequency, time interval, totalizing, dc voltage, A volts, peak volts, and resistance
measurement capability. Refer to the Simplified Block Diagram in Figure 8-9.

8-97. A microprocessor monitors and directs the overall instrument operation. The micro-
processor accesses the onboard RAM and ROMs through the DATA/ADDRESS and CONTROL
buses. Data and control instructions for the rest of the instrument are sent and received through
the 1/0 ports of the RAM and ROM modules.

8-98. The measurement function is selected via the front panel keyboard. Pressing any key
generally produces a microprocessor interrupt, which alerts the the microprocessor to check the
status of the keyboard. The microprocessor then proceeds to configure the various assemblies
for the desired measurement, as per instructions stored in ROM. Completed measurements are
routed over the DATA/CONTROL lines to the Display.

8-99. Signals are input to the 5005B through the Data Probe and/or the Timing Pod. The Data
Probe is used in all functions except the time interval measurement. The Timing Pod is used for
Signature Analysis, totalizing, and time interval measurements.

8-100. The Input Signal Switching circuits route the input signals to the appropriate assemblies.
The microprocessor controls the signal switching function. The data is passed over the
DATA/CONTROL lines. Data can be stored in the RAM, manipulated by the microprocessor, and
routed over the DATA/CONTROL lines for display.

8-101. Analog measurements for the volts and ohmmeter functions are performed by the
Digital Voltmeter. Digital measurements, including frequency, time interval, totalizing, peak
voltage, and signature analysis are performed by the digital measurement circuits.

8-102. The HP-IB Interface and Microprocessor assemblies provide input control and output
data of the operation of the 5005B. Signals from the keyboard to the A3 Microprocessor assembly
and signals from the A3 assembly to the A4 Display assembly are routed through the HP-IB
assembly to provide this 1/O capability. In the REMOTE mode, the HP-IB assembly allows an
external controller to execute all but one of the functions available from the keyboard. The
function not externally controllable is the ALARM VOL control. .

8-103. The Simplified Block Diagram in Figure 8-9 illustrates the relative division of the
functional circuits by actual assembly. :

8-104. BLOCK DIAGRAM DESCRIPTION

8-105. The following paragaraphs provide a block level description and refer to the Detailed
Block Diagram in Figure 8-18.

Service
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8-106. MEASUREMENT TECHNIQUES

8-107. The 5005B makes measurements on both analog and digital signals. During any of the
Volts or Ohms function modes, the instrument utilizes analog to digital measurement
techniques. During signature analysis, frequency, time interval and totalize function modes, the
5005B operates in a digital mode. :

8-108. The Power Supply on the A1 Main Assembly takes theinputline voltage and transforms it
down to two 20-volt ac sources. These sources are rectified and input to four dc regulator circuits,
which provide the £12.0, +5.0, and -5.2-volt dc supplies used throughout the instrument.

8-109. . Depending on the selected function mode, input signals are received through the A5
Data Probe and/or the A6 Timing Pod assemblies. The Data Probe and Timing Pod input
assemblies attenuate the input signals by a factor of 10 via passive divider networks. Signals from
the Timing Pod are fed directly to the Input Voltage comparators on the A1 Main assembly.
Signals from the Data Probe are routed through the Data Switch relay to the Input Voltage
comparators. The reference threshold voltages for the high-speed voltage comparators are
generated by four Trigger Threshold DACs (Digital-to-Analog Converters). The DACs transform
digital threshold information which is determined by the front panel control settings and stored
in RAM (ROM for default values), into the analog reference threshold voltages. The value of the
threshold voltage determines the logic family and trigger levels of the signals at the inputs.

8-110. The outputs of the respective voltage comparators are level-shifted via ECL-to-TTL
translators and routed through Synchronizing and Edge-Select circuits. The Edge-Select circuits,
directed by the front panel data, determine which transitions of the Data Probe, START, STOP,
and CLOCK signals are used for measurement timing, and also determine the polarity level of the
QUAL input signal. The output of the Data Probe comparator also drives the Data Probe light
driver, which detects either logic high, logic low, three-state, or active data states of the probe.
These conditions are displayed either by lighting, extinguishing, dimly lighting, or flashing the
Logic State Indicator lamp within the Data Probe tip.

8-111. After edge-selection, the signals are routed through the Data and Clock Selector Logic
circuits to the Feedback Shift Register/Counter (FSR) circuits. The microprocessor, responding to
front panel data, directs the Selector logic to route specific signals to the circuits required to
perform the desired measurement. The configuration of the Selector logic, along with the
operating mode of the FSR, determines the measurement function. The microprocessor controls
the Selector logic and configures the FSR. The FSR can be configured as a shift-register or a
standard accumulating counter, depending on the measurement. The possible configurations
and operating modes of the FSR are as follows:

a. During both Signature Analysis modes (NORM and QUAL), the FSR is configured as a
shift-register with feedback. This configuration, referred to as a pseudo-random-bit-
sequencer counter (PRBS), allows the FSR to perform the S. A. measurement algorithm.

b. After all measurements, the FSR is automatically reconfigured as a serial shift-register,
which is used by the microprocessor to read out accumulated or residue measurement
data. The data is serially output to the microprocessor system, where it is processed,
formatted, and routed to the Display Decoder Driver. The Display Decoder Driver
receives, decodes, and then displays the result,

c. During frequency and time interval measurements, the FSR is configured as an accumu-
lating counter. For frequency measurements, the Selector Logic routes the Data Probe
input into the counters, and gates the data in for the 5005B’s preset one second gate
period. For time interval measurements, the internal 10 MHz clock (produced by the 10
MHz Clock Generator on A3) is routed into the counters, and is accumulated for the
duration between the Start and Stop inputs on the Timing Pod.

Service
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8-112. For analog inputs during voltage measurements, dcvoltage applied to the A5 Data Probe
is routed through input relays on A1, through the DVM relays on A2, and on to the attenuator,
which if necessary, can divide the voltage by a factor of 10 or 100. After attenuation, the voltage is
routed to the analog secticn of the Analog-to-Digital Converter where it is converted to digital
data, using the sucessive approximation method. The Digital section then generates the
appropriate Digit, Sign, and 4-bit BCD code information which is sent, via the 1/0, to the
microprocessor. The microprocessor decodes, processes, and sends the information to the
Display Decoder Driver circuits, which in turn route it to the A4 Display Assembly where the data
is displayed.

8-113. The Analog Crosspoint switches on A2 form a 4 X 4 switch matrix, which is used to route
analog calibration voltages, and activate the appropriate attenuation circuit. The microprocessor
determines the selections and controls the switch.

8-114. Resistance measurements are performed by comparing the voltage across a known
calibration resistor with the voltage across the unknown resistance (between the Data Probe tip
and ground). The known calibration resistor (Reference Resistance) is located within the Data
Probe. The 2.0 Volt Reference Generator on A2 is used with the Reference Resistance to generate
the reference voltage. The DVM measures the voltage, and the unknown resistance is computed
by the microprocessor. Overvoltage protection is provided, via relays, in case the Data Probe is
mistakenly placed across a voltage source while in a resistance function. When OVOL (from the
A2 Overvoltage Detector) goes HIGH, Reset 5.5 on the Microprocessor is pulled HIGH, which
causes the A2K1and K2relays to be activated, isolating the Data Probe and DVM from the source.

8-115. FUNCTION MODE DESCRIPTIONS

8-116. The microprocessor responds to Keyboard interrupts by reviewing the status of all front
panel keys. The microprocessor directs the Keyboard Encoder circuits on A3 to scan the
keyboard matrix on A4, and stores the results in RAM. This allows the microprocessor, by using
the Selector Logic, Relays, and Analog Crosspoint Switches, to configure the instrument circuitry
for any selected function mode and parameters. The following paragraphs describe the basic
measurement configuration for each of the major function modes, and refer to the Detailed
Block Diagram in Figure 8-18.

8-117. In general, pressing any front panel key will cause a microprocessor interrupt condition
to occur. The microprocessor will respond by identifying the activated key and configuring the
instrument accordingly. The categories of possible key selections during most function modes
are as follows:

Mode change
* Edge or Level Select change
¢ Logic Family and/or Threshold Adjustment change

a. A Mode change occurs when the user presses a FUNCTION key other'than the current
. operating mode. The microprocessor automatically senses the key selection and
reconfigures the instrument to the selected mode.

b. An Edge Select change or Level Select change occurs when one of the front panel
POLARITY keys is pressed. This causes the microprocessor to reprogram the Edge Select
and Level Select circuitry on the A1Main Assembly to respond only to the set conditions.
Note that only the edges or levels used. in the currently active function mode (as

. indicated by lighted front panel LEDs) are affected.

c. Threshold reading request or level change occurs when one of the currently active
THRESHOLD keys are depressed. Note that only the thresholds currently being used
have their LED indicators lighted. When a threshold reading request is activated (by a
keypress within the THRESHOLD section) the microprocessor recalls the currently active
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threshold setting and displays it on the front panel, with the appropriate H (for HIGH
logic state) or L (for LOW logic state) designations. The operator can change the active
threshold level by changing logic families or by pressing the slew keys (with arrows) when
the thresholds are being displayed. Internally, the microprocessor interprets the
keypresses and programs the DACs on the A1 Mainboard to the new active levels.

An intermediate or “null” logic level, used during Signature Analysis by the Data Probe,
is produced by the Pull-to-Voltage Generator. The active logic levels selected for the
Data Probe by the Trigger Threshold DACs drive the analog divider circuits within the
Pull-to-Voltage Generator. The output is a buffered level at the midpoint (or logic null)
between the HIGH and LOW logic levels.

8-118. Signature Analysis Mode

8-119. Two modes of Signature Analysis operation are provided: NORM and QUAL. In the
NORM mode of operation, the START signal comes from the START/ST/SP input and the STOP
signal comes from the STOP/QUAL input of the 5005B Timing Pod. In the QUAL mode, both the
START and STOP signals come from the START/ST/SP input and the QUAL signal comes from the
STOP/QUAL input of the Timing Pod. This allows the framing of data within an operator specified
Signature window.

8-120. SIGNATURE ANALYSIS/NORM MODE. During the NORM Signature Analysis mode, the
input relays are programmed to route data from the Data Probe, and timing signals from the
Timing Pod, to the Data and Clock Selector logic. The timing signals pass through Synchronizing
and Edge Select circuits to the Data and Clock Selector circuits. After conditioning by these
circuits, the data is routed to the Feedback Shift Register where the Signature Analysisalgorithm
is performed. This data is read at the end of the measurement by the microprocessor through a
serial data link from the A1 Main Assembly.

8-121. SIGNATURE ANALYSIS/QUAL MODE. The operation of the QUAL Signature Analysis
mode is similar to the NORM mode, except that the START and STOP inputs are input on one
line, and the measurement is “windowed” (gated) by the status of the QUAL input. The datais

still input through the A5 Data Probe, and the algorithm performed by the Feedback Shift
Register remains the same.

8-122. kHz Mode

8-123. In the kHz Mode, the edge-select and threshold-select routines are performed as
previously described for the desired levels. The Data Probe is the only active input in this mode.
The microprocessor programs the input relays to route data to the Feedback Shift Register which
is reconfigured by the microprocessor to be a totalizing counter. The microprocessor counts the
number of overflows that occur, and the residue in the counter at the end of the measurement. It
computes the total number of events during the fixed one second gate and displays this number

as the frequency of the input. The gate light is flashed at a 1 Hz rate to indicate this gating
function. A .

8-124. TOTLZ Mode

8-125. The TOTLZ Mode is similar to the kHz mode except the START and STOP inputs on the
Timing Pod are used to select the gate time instead of utilizing the fixed 1 second gate. The
counter’s contents are read at the end of the measurement, and the number contained is
formatted and displayed.

Service

8-33



Model
Service

8-34

50058

8-126. ms Mode

8-127. The ms (Time Interval) mode uses the START and STOP signals from the Timing Pod to
gate the 10 MHz time base into the counter section. The time base pulses are totalized for a
duration determined by the Start and Stop pulses. The microprocessor is interrupted when an
overflow occurs. The total number of overflows that occur between the Startand Stop pulses are
accumulated in one of the microprocessor’s internal registers. The residual time base pulses are
contained in the Feedback Shift Register. This number is read at the end of the measurement by
the microprocessor and a time interval is computed and displayed.

8-128. DCV Mode

8-129. In the DCV (DC volts) mode, the microprocessor configures the A1 input relays so the
voltage at the Data Probe tip appears at the Data/Cal Relay of the A2 DVM assembly. The,
Data/Cal relay routes the signal past two switchable attenuators to the A/D Converter within the
DVM. The attenuators are controlled by the Analog Crosspoint Switch under the direction of the
microprocessor. The signal is either attenuated by X10 or X100. The selected attenuation factor is
determined by the autoranging algorithm, stored in ROM. The Analog Section of the A/D
Converter, in conjunction with the Digital Section, computes the voltage of the input. The DVM
uses the precision 10.00 volt reference for an input for the measurement and the 10 MHz
timebase signal (divided by 61) for timing purposes. At the end of the measurement the
computed voltage is acquired by the microprocessor which formats and displays the results of the
measurement. :

8-130. Theincoming signal is checked by the Overvoltage Detector for excessive voltage. If the
voltage extremes at the Overvoltage Detector circuit are more positive than +2.95 volts or more
negative than +0.9 volts respectively, the microprocessor is flagged. The microprocessor
immediately responds by isolating the probe from the 5005B, via a relay. The Overvoltage
mnemonic (OL/OLOL) is displayed, while the instrument waits a fixed time interval before
attempting the measurement again.

8-131. AV Mode

8-132. The Delta Volts Mode is similar to the DCV mode, except that the microprocessor
accepts the first voltage measurement (performed when the AV key is pressed) as the reference.
This voltage value is stored, then subtracted from the result of each successive measurement. The
difference value is then displayed.

8-133. K Mode

8-134. The K Ohms mode utilizes the voltmeter to produce a resistance measurement. The
Precision 10.00 volt source is divided to obtain a Precision 2.00 volt source. The 2.00 volt source
drives a 20 K ohm resistor placed in series with the unknown resistance to ground. This is
achieved via the Data Probe with the programmed relays. The DVM circuits compute the voltage
at the node between the 20 K ohm resistor and the unknown. The microprocessor acquires the
voltage and proportionally computes the unknown resistance.

8-135. Vp+ and Vp- Mode

8-136. For the Vp+ and Vp- modes, the input signal is routed via the input relays to the Input
Voltage Comparators. The Trigger Threshold DACs are programmed by the microprocessor to
find the peaks of theincoming signal. This is achieved with a successive approximation method of
outputting incremental voltages by the DACs until the comparators change state or trigger. This
trigger point is displayed by the microprocessor. Note that the microprocessor knows the trigger
point because it keeps a record of the programmed DAC voltage.
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8-137. DETAILED CIRCUIT THEORY

8-138. The following paragraphs provide the detailed circuit theory for each assembly within
the 5005B. The theories are presented in numeric order, by assembly number, and reference the
individual assembly schematic diagrams in Figures 8-19 through 8-24.

8-139. A1 MAIN ASSEMBLY

8-140. The A1 Main Assembly contains the Power Supply, Input Circuitry, Trigger Threshold
DACs, Edge-Select and Synchronization circuits, Data and Clock Selector Logic, and the
Feedback Shift Register.

8-141, Power Supply

8-142. The 5005B power supply provides six dc voltages: an unregulated + and -20 volts as
regulated +5, -5.2, +12, and -12 volts. Power transformer T1 converts the line voltage input from
the A7 Line Module into two 14V ac secondary voltages. Each secondary is rectified with a full-
wave bridge network, CR5 and CR6, providing an unregulated -20V dc and +20V dc, respectively.

The unregulated +20 volt line feeds +12 volt regulator VR3, and the +5 volt regulator circuitry -

U25, Q2, and CR8. VR3 is a simple three terminal regulator. U25 and its support circuitry form a
switching type regulator for the +5 volt power.

8-143. U25 monitors the +5 volt output, through the R62/R64 resistive divider, at pin 16. The dc
level at pin 16, typically +4.9 volts, controls the variable duty cycle of the ~25 KHz pulse train
output at U25, pins 8 and 11. The pulse train drives the base of switching transistor Q2, through
R57. The duty cycle of the pulse train determines the amount of time Q2 is switched on and off,
thereby regulating the amount of current supplied by the +5 volt supply. Should the supply be
loaded down, the dc level at U25 pin 16 would drop, causing the duty cycle at pins 8 and 11 to
change, remaining low for a longer percentage of time. Q2would be switched on proportionally
longer, supplying the additional current to the load. When the load is removed, the regulator
returns to its quiescent operating condition. Diode CR8 is an over voltage protection diode
limiting the output to six volts. Resistor R52is used to eliminate start-up problems associated with
pin 1 falling below ground. On start-up, R52 keeps pin 1 and 15 of U25 (TL494) above ground.
Inductor L2 is the primary energy storage device and diode CR7 provides a current path when Q2
is shut-off. The unregulated -20 volts feeds the three terminal -12 volt regulator VR1, Wthh in
turn feeds the -5.2 volt regulator VR2.

8-144. Input Circuitry

8-145. The A1 Main Assembly receives the four main input signals, DATA, START/ST/SP,
STOP/QUAL, and CLOCK, from the A5 Data Probe and A6 Timing Pod. The three signals from the
Timing Pod, START/ST/SP, STOP/QUAL, and CLOCK, are directly fed to the positive inputs of
Input Voltage Comparators U6C, U6D, and U6E, respectively. The Data Probe signal is routed
through the Data Switch Relay K2, to the positive inputs of U6A and U6B. The alternate output of
the dual N.O./N.C. relay routes the Data Probe signal to the A2 DVM Assembly during volt and
ohmmeter functions. The Pull-to-Voltage Relay, K1, is used to route reference voltage to the 20K
ohm reference resistor within the A5 Data Probe during the ohmmeter function. The input relays
are controlled via the microprocessor by control lines K3 and K4.

8-146. Variable capacitors C7 through C10, along with their resistive networks, provide
adjustable input compensation for the four input signals. These circuits allow the input response
to be tuned for minimum overshoot and undershoot. The negative (or reference) inputs for the
input Voltage Comparators come from the Trigger Thresholds DACs, described in. following
paragraphs. The outputs of the Input Voltage Comparators are routed through ECL/TTL logic
translators U11 and U12, to their individual Edge-Select, U17A-D, and Synchronizer, U18 and
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U21, circuits. The signals are then input to the Selector Logic, which configures the signals for the
desired measurement. The Selector Logic includes the DATA and CLOCK Selector, U3, and the
START/STOP Selector, U16.

8-147. Trigger Threshold DACs

8-148. The four Trigger Threshold DACs, U1, U4, U7, and U13, transform digital information
from the microprocessor into analog voltage, used by the input circuits tosettheindividual logic
thresholds. The DAC inputs are connected in parallel. Eight bits of digital information are placed
on lines TDO-TD7 by the microprocessor. Control lines DA0 and DA1 set up DAC Address
Decoder U2 (a one-of-four decoder) whose outputs drive the latch enables (pin 10) of each DAC.
When the data strobe line DSTR goes low, the DAC threshold data is latched into the desired
DAC. Each DAC has dual-polarity current outputs, which drive Op-amps, U14A through D,
configured as current-to-voltage translators. The outputs of the Op-amps are routed through
resistor voltage-dividers and filters, to the negative (or reference) inputs of the five high-speed
Input Voltage Comparators, U6A-E. The circuit configuration allows for a single separate
programmed threshold level for the Clock, via U13; the Start and Stop inputs, via U7, and two
threshold levels (logic high and logic low) for the Data Probe input, via U1 and U4.

8-149. During DVM modes, the Data Switch Relay, K2, is activated, routing the dc voltage level
to the A2 DVM assembly through ATW2. The positive inputs to the Input Voltage Comparators
are effectively pulled to ground through 10 K resistors. The microprocessor, between voltage
measurements, manipulates the DAC input data lines, performing a successive approximation
routine, looking for the change of state level. Since the positive inputs are tied to ground, the
voltage at which the comparators switch represents zero offset (the threshold level error due to
leakage through the 10 K( resistors). The change of state from each comparator is routed
through the ECL/TTL translators, U11 and U12, through threshold synchronizer U18 and Edge
Selector U17C, to the Main Data Path. The DATA (PROBE) signal taps off Main Data Path, and is
output on )1 pin 28 to the A3 Assembly, where it signals the microprocessor that the zero offset
has been found. The offset values, determined for each comparator, are stored on the A3
Microprocessor Assembly, and recalled and inserted as correction factors during the generation
of input threshold levels.

8-150. Feedback Shift Register and Control Logic

8-151. The Feedback Shift Register (FSR) is comprised of four synchronous binary counters, U8,
U9, U15 and U19, basically configured as a shift register (i.e., A output to B input). Exclusive
OR/NOR gates, U5SC and D, allow feedback of selected bits from each stage of the FSR to the
inputs of the first two counters, U8 (pin 3) and U9 (pin 3), forming a pseudo-random-bit-
sequencer counter. During standard count modes, the FSR is set up as a divide-by-two (to the
16th) counter. F/F U20B acts as a divide-by-two prescaler to the FSR, producing a divide-by-two
(to the 17th) counter, whose least significant bit is output by U20B (pin 9).

8-152. The FSR is used to accumulate and modify data in digital measurement modes. The actual
operation of the FSR varies slightly, dependent upon the selected function mode. The following
paragraphs describe the useage of the FSR during the three primary measurement configur-
ations: Signature Analysis, Frequency and Time, and Data Read functions.

8-153. Signature Analysis Function

8-154. Three timing signals are required to make Signature Analysis (SA) measurements on data
streams through the Data Probe: Clock, Start, and Stop.
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8-155. The Clock signal, input through the Timing Pod, enters the A1 Main Assembly through
R2to the positive input of Voltage Comparator U6E (pin 19). The negative input (pin 14) of U6E is
the threshold reference input. This threshold reference voltage is provided by the Clock DAC
U13, under control of the microprocessor, and represents the front panel threshold level
selection. The detected clock, from U6 (pin 17), goes to the inverting input of the ECL/TTL
translator U11B. The level-shifted clock signal then goesto the clock Edge-Selector U17D (pin 12).
U17D is an exclusive-OR, which passes either a normal or inverted version of the input signal,
determined by the CLOCK EDGE signal on U17 (pin 25). When the CLOCK EDGE line is HIGH,
U17D acts as an inverter. When it is LOW, the clock signal is passed unchanged. The output of the
Edge-Selector U17D (pin 11) is routed to the Clock Selector, U3 (pin 11). The Clock Selector is
controlled by the microprocessor through control lines COUNT and SIGNATURE-TI. When
COUNT is LOW and SIGNATURE-TI is HIGH (binary 01), U3’s number “one” input lines (pins 5
and 11) are selected. The Clock Selector, U3, output (pin 9).drives the clock inputs (pins 2) of the
FSR counters U8, U9, U15, and U19,

8-156. Start and Stop signals are required to define the measurement window. In the NORM
Signature Analysis mode, the Start signal is input through the A6 Timing Pod to the Voltage
Comparator U6C (pin 5). The Voltage Comparator output (pin 10) goes through ECL/TTL
translator U11C, to Edge-Selector U17B, which either inverts the signal or passes it directly,
depending on the level of START EDGE, at U17B (pin 5). When START EDGE is HIGH, U17B acts as
an inverter. When START EDGE is LOW, the signal is passed unchanged. After edge-selection, the
signal is inverted by U5B, and input to the Start/Stop Synchronizer U21A. The true and
complemented signals at pins 6 and 7 of U5B are utilized as asynchronous start and stop signals
during T.1. and Totalize functions. The true and complemented signals at pins 5and 6 of U21A are
synchronous to the Main Clock and are utilized during Frequency, Period,and NORM Signature
Analysis modes. The four Start/Stop signals are input to the Start/Stop Selector U16 (pins 12, 13,
14, 15). The output of the Start/Stop Selector, U16, clocks control flip-flops U10A, U10B, and
U20A. U10B output (pin 9) goes HIGH, which removes the Reset condition from all four FSR
counters (U8, U9, U15, and U19), which enables them to start the measurement. The
complemented output of U10B (pin 8) is inverted through U2B, and output as GATE on )1 pin 27.
This signal is routed through the A3 assembly to the A5 Display, where it drives the front panel
Gate LED.

8-157. The Stop signal is input through the A6 Timing Pod to the Input Voltage Compararator
U6D (pin 8). The Voltage Comparator output (pin 11) goes through ECL/TTL translator U11D to
the Edge-Selector U17A. The STOP/QUAL EDGE line determines whether the Stop signal is
inverted or passed unchanged. After edge-selection, the signal is routed to the Start/Stop
Selector, U16 (pins 3,4}, and to exclusive-OR/NOR U5A. Pin 1 of U5 is tied to ground, so the Stop
signal is passed unchanged to the data input of the Start/Stop Synchronizer, U21B (pin 12). U21
synchronizes the Stop signal to the Clock. The synchronized Stop signal passesfrom U21B (pin 9)
to the Start/Stop Selector U16 (pins 1,2). The selected Stop output from U16 clocks control flip-
flops UT0A,B and U20A, sending UT10A (pin 5) HIGH, which produces END OF MEASURE (J1 pin
30). This flags the microprocessor, signaling the measurement is complete. When U10 pin 5 goes
HIGH, pin 6 goes LOW, which disables the FSR counters (U8, U9, U15,and U19) through OR gate
U26D.

8-158. Inthe QUAL mode, the Stop signal is input through the A6 Timing Pod, on the same line
as Start (START/ST/SP). Both the Start and Stop signals are processed through the same input
circuits up to the Start/Stop Synchronizer. U21A becomes the synchronizer for both the Start and
Stop signals. The outputs from U21A (pins 5and 6) are the true and complemented Start signals.
These signals are input to the Start/Stop Selector on pins 12 and 13. The control line POLARITY
DIFF works in conjunction with START EDGE to select either the positive or negative Start Edge as
the desired Stop Edge during QUAL SA. POLARITY DIFF comes in through U26C, to pin 11 of the
Start/Stop Selector U16.Pin 11is the LSB of the binary select lines, determining whether an odd or
even input is selected, whether pin 13, the true Start Edge, or pin 12, the complemented Start
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Edge, is selected. COMBINED START/STOP goes LOW, enabling U26B, which allows selection of
the four higher order inputs (4 through 7) by the Start/Stop Selector.

8-159. The QUAL input comes in through U6D and U11D, to Edge-Selector U17A. The output at
pin 6 goes through Exclusive OR/NOR U5A, and passes unchanged to the data input of the
Start/Stop Synchronizer U21B. QUAL ENABLE goes HIGH in the QUAL mode, enabling gate
UZ26A to pass the QUAL signal through as enable (LOW) or disable (HIGH) for the FSR counters.

8-160. . Frequency and Time Interval Functions

8-161. The Frequency, Time Interval, and Totalize functions are similar, in that the FSR is
configured as an accumulating counter, counting asynchronous events input through the A5
Data Probe. The differences are in the methods of gating the FSR. For Frequency, the FSR is gated
through timer circuitry on the A3 Assembly, which generates one second gate periods between
readouts. The Time Interval and Totalize modes use external Start and Stop signals, through the
A6 Timing Pod, to window the measurement.

8-162. During a frequency measurement, the signal is input through the A5 Data Probe,
through the Data Switch Relay K2, to the Input Voltage Comparators. Two voltage comparators,
U6A and U6B, are required for the Data Probe input signal. This allows DAC threshold control
over both the HIGH and LOW logic level for all logic families. The outputs of U6A and U6B
represent the duty cycles of the active LOW and HIGH trigger thresholds. These outputs are
level-shifted through ECL/TTL translator U12B and U12C, and input to the “)”” and “K” inputs of
the Probe Synchronizer U18A and U18B. The output of U6A is also routed through ECL/TTL
translator U11A, whose output helps drive the Data Probe Light Driver U24. U18 is not used for
synchronization in this mode, but rather configured as an RS F/F, setting and resetting on the
edges of the HIGH and (inverted) LOW data probe signals, through U22A. U22A is a 2-to-1data
selector, controlled by the SYNC line from the microprocessor, used to determine the Set and
Reset for U18A and U18B. U18B is not used in the frequency mode.

8-163. The resulting output from U18A (pin 5) is a waveform representing the duty cycle of the
active triggering period. The outputfrom pin 6 is the true facsimile of the input signal. This output
is routed directly to pin 4 of the Data Selector U3. The Data Selector directsinput “1” during S.A.,
input “2” during Frequency, and input “3” during T.I. The selected output is routed through
USC, as input to the Feedback Shift Register.

8-164. During a Time Interval measurement, the Start and Stop signals enter the Timing Pod,
and are processed just as the NORM S.A. measurement mode. These signals define the measure-
ment counting window. Microprocessor control lines SSIGNATURE-TI and COUNT will be HIGH,
*causing Data Selector U3 to route the internal 10 MHz Oscillator signal to the FSR counters. The
FSR, configured as a counter, will accumulate 10 MHz clock pulses for the duration set by Start
and Stop. After the Stop is received, END OF MEASURE is generated, signaling the microprocessor
to perform a Data Read on the counters. ,

8-165. Data Read Function

8-166. After any measurement, 16 bits of data are serially read outof the FSR on U19 (pin 11), and
output as REGISTER DATA on J1(28), into the microprocessor system at A3U4 (pin 34). When in
count modes, the seventeenth bit is developed by flip-flop U20B and output as LSB COUNT on
)1(29).

8-167. Coincident with the Stop signal is the END OF MEASURE signal from U10A (pin 5). A high
on this flag signals the microprocessor that the measurement is complete. The microprocessor
sends QUAL ENABLE LOW, forcing U26A HIGH and U26D LOW, enabling the shift mode on FSR
counters U8, U9, U15 and U19. The microprocessor reads the LSB COUNT line, from U20B (pin 9),
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and OUTPUT SHIFT ENABLE goes LOW, which resets U10A, clearing END OF MEASURE (pin 5).
DATA STROBE, from the microprocessor, is then routed by Clock Selector U3, to clock the data
out of U8, U9, U15, and U19 through U19 (pin 11). Each DATA STROBE pulse moves one bit out of
the FSR.

8-168. During count modes, the FSR is configured as a divide-by-two (to the sixteenth), with an
additional bit of resolution (divide-by-two to the seventeenth) provided through divide-by-two
prescaler U20B. Normal inputs can overflow the counting ability of this configuration. The
microprocessor provides an interrupt every 250 microseconds. During that interrupt, the
REGISTER DATA bit (MSD) is examined. Whenever a transition is detected, indicating the counter
is full, the microprocessor assumes an overflow has occurred, and stores the overload bit within
an internal register. The count in the counter rolls over to all zeros with the next clock. Atthe end
of the measurement, the number of overflows is combined with the residue count in the FSR to
calculate the total number of events.

8-169. The GATE output (pin 27) basically monitors the Measure Flip-Flop U10B when a
measurement is in progress, and determines when the FSR is accepting data. The GATE signal is
routed through A3, to the A4 Display Assembly, where it drives the Gate Light LED.

8-170. A2 DVM ASSEMBLY

8-171. The A2 DVM Assembly contains the circuitry necessary for the voltage and resistance
measurement functions of the 5005B. The A2 DVM Assembly contains the input DVM relays,
Attenuators, Clock Divider, A/D Converter, Analog Crosspoint Switch, and various protection
and voltage reference circuits.

8-172. A/D Converter

8-173. The basic function of a voltmeter is to convert an analog input voltage level to digital
data, which can then be processed and displayed by the microprocessor system. This function is
performed by two LSI chips, U4 and U7, which form a41/2digit A/D Converter. U4is the Analog
Section and U7 is the Digital Section. '

8-174. The A/D Converter desired measurementinputvoltage rangeisfrom-2.5to +2.5 volts, at
its input U4 (pin 15). Two attenuators allow the input voltage to be scaled by a factor of 10 or 100.
This configuration allows three ranges of input voltage; * 2.5 volts, * 25 volts, and * 250 volts,
depending on which, if any, attenuators are active. At no time does the actual voltage tothe A/D
Converter circuits exceed £5.0 volts, due to the voltage clamps internal to U10.

8-175. During a voltmeter function, one of the atténuators is always on, selecting either the 25
volt (X10) or £250 volt (X100) range. The 2.5 volt range (no attenuation) is only used during the
ohmmeter function. If the DVM’s first measurement is greater than +2.5 volts, the micro-
processor will direct the Analog Crosspoint Switch to turn off the X10 attenuator and turn on the
X100 attenator. This autoranges the voltmeter from the £25 volt range to the £250 volt range.

8-176. The attenuated input voltage appears at U4 (pin 15) via buffer amp U10. The +8 volt
reference at U4 (pin 10) REF IN, is formed by the resistive voltage divider of R9, R10, and R8. The
buffered REF OUT, U4 (pin 8), goes through R17 to the integrator input at U4 (pin 9). .

8-177. The digital section of the A/D Converter is U7. With its input from U4, the data output of
U7 is on four BCD lines, digit available on five lines, and Sign information. The BCD outputs are at
U7 pins 9, 10, 11, and 12 with the LSB (BO) at pin 9. The Digit Available, D1 through D5, are output
at pins 2,1, 18, 17, and 16, respectively. The Sign output is at pin 13 and when HIGH, indicates a
positive voltage reading. The Startinput to U7 is at pin 7 and comes from the microprocessor. The
final input to U7 is the clock. The clock is approximately 164 kHz, generated by U8 and U9. U8 and
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U9 are connected to form a divide-by-61 circuit. The input to this circuit is pin 2, the internal 10
MHz clock. The 164 kHz output is U9 (pin 13) which goes through level shifter Q6 to the “fOSC”
input of U7 (pin 8).

8-178. Voltmeter Function

8-179. During the Voltmeter function, input dc voltage enters through the A5 Data Probe tip,
and is routed to the A2DVM assembly by the Data Switch Relay on A1. The voltage enters A2 at J2,
transfers through the DVM DATA/CAL Relay K2, through series resistor R5, through buffer
amplifier U10, to the ViN input of U4 (pin 15). The input of U10 clamps the input line to £5 volts to
prevent a dc level greater than 5 volts from reaching the input of U4. The FET circuits Q4/R6 and
Q3/R7 form the X10:and X100 Attenuators. Table 8-3 shows the Attenuator control for each of the
three ranges. The attenuators are activated via the Analog Crosspoint Switch, which decodes
binary information from the microprocessor system, directing either +10.00 volts or GND to the
gate of the desired FET. Switching GND to a FET will turnit ON (saturation), switching +10.00 volts
will turn it OFF.

Table 8-3. DVM Range Setting

INPUT VOLTAGE U2 SWITCH
RANGE ATTENUATOR Q4 Q3 ACTIVATED
2.5000V (OHMS Mode) (X1) OFF OFF S1 S2
25.000V X10 ON OFF $13 $2
250.00V X100 OFF ON - St $14

8-180. Inthe 25 voltrange, Q4isturned ON placing R6 in the circuit. The combination of A5R1
(89.6K), A2R5 (10M), and R6 (1.1M) forms a 10:1 voltage divider which attenuates theinput by 10.
In the 250 volt range, Q4 is turned OFF and Q3 is turned ON, placing R7 in the circuit. The
combination of A5R1 (89.6K), R5 (10M), and R7 (100K) form a 100:1 voltage divider which
attenuates the input by 100. In the 2.5 volt range, both attenuator FETs are turned OFF. '

8-181. Analog Crosspoint Switch

8-182. The enabling of attenuators Q3 and Q4 and the switching of calibrate voltages is
performed by U2, which is a 4 X 4 Analog Crosspoint Switch. The microprocessor controls U2,
through level shifter U5, by: setting the switch address on lines A, B, C, and D (U2 pins6, 5,3, and
4), setting the desired switch status on SW, U2 pin 2 (1 for ON or 0for OFF), and strobing this data
through SW, pin 7. For example, when the voltage range is switched to the 25.00 V range, Q4 is
turned on, causing the input voltage to be divided by 10. The microprocessor then addresses U2
(switch 13) by placing 1101 on pins 4, 3, 5, and 6 respectively. Next, the microprocessor sends a
clock to the SW input U2 pin 7. This causes switch 13 to close, allowing GND to be applied to the
gate of Q4 which turns ON placing R6(1.1M) into the circuit which causes the input voltage to be
divided by 10.

8-183. Ohmmeter Function

8-184. In most ohmmeters, a constant-current sourceis output to the unknown resistor (Rx) and
the voltage developed across Rx is then measured and displayed in ohms, as illustrated in the

diagram below.

AN -

Rx

<H
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8-185. The disadvantages of this method are: (1) The current source must be precision and (2)
there is limited range. The 5005B uses an alternate method which overcomes these disad-
vantages. The diagram below is the simplified circuit used by the 5005B.

2.0v

]
)
| 10
A/D > MICROPROCESSOR

8-186. The 5005B uses a 2.0V source and a resistor of known value. When measuring ohms, the
voltage across the known 20.00K resistor is measured and the value is stored. Then, the voltage
across the unknown resistor, Rx, is measured and stored. The microprocessor then determines
the ratio of the two voltages and computes and displays the resistance value using the following
formula: '

Where: Rx = Unknown Resistance
Vx = Voltage measured across Rx
) 20K ohms Vz = Zero voltage (Ground)
2.0V = 2.0V reference

Vx - Vz

Rx = ( Sov v

8-187. The circuits involved include U3, K1, and K2 on the DVM Assembly and R2 on the Data
Probe. U3 acts as a buffer for the 2.0V source. The output of U3 (pin 6) goes through Ohm Control
Relay K1 to Rx via the 20.00K resistor, R2, within the A5 Data Probe. Data/Cal Relay K2 allows the
voltage to be read either across the unknown resistor, or the A5 Data Probe resistor in series with
the unknown resistor. The voltagesin the ohmmeter function are measured with both Q3 and Q4
off, selecting the 2.5V input range. '

8-188. Resistance measurements are normally performed on passive components; i.e., com-
ponents which have no voltage across them. If, however, the A5 Data Probe is placed across a
voltage source while the 5005B is in ohms function, the Overvoltage Detection Circuitry, made
up of U6 and Q5, automatically prevents the unit from being damaged. U6 is the overvoltage
detector. The sense line connects the input of U6 (pins 3 and 6) through R24 (10K) to the 2.0V
source. U6B triggers atthe upper threshold (2.95V) and U6A triggers at the lower threshold (0.9V).
The outputs (U6 pins 7 and 1) are wired-ORed, translated by Q5, and sent as an interrupt flag to
the microprocessor, indicating overvoltage (OVOL). When an OVOL interrupt is received, the
microprocessor responds by opening the Ohm Control Relay K1, and Data/Cal Relay K2,
isolating the A5 Data Probe and the A2 DVM assembly from the source.

8-189. A3 MICROPROCESSOR AND DISPLAY DRIVE ASSEMBLY

8-190. The A3 Microprocessor Assembly monitors and directs the overall operation of the
5005B. The main functional blocks include the microprocessor, Power-Up Reset, 10 MHz
Oscillator and Clock Generator, address and data buffers, ROM (Read Only Memory) with 1/0,
RAM Timer/Synchronizer and RAM (Random Access Memory) with 1/0, Display Decoder
Driver, and Keyboard Encoder.

8-191. Allinternal operations of the instrument are directed by the microprocessor system (or
kernel). The kernel consists of the microprocessor, its associated address and data buffers and
decoders, ROM and RAM. The kernel operates by interpreting and responding to control
programs, consisting of 6K bytes of 8085 assembly code, permanently stored in ROM.
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8-192. The ROM and RAM devices are accessed by the microprocessor by placing an address on
the Data/Address bus and either writing to or reading from the addressed device. The
microprocessor CE, RD and WR output control lines determine which device is enabled. The
ROM and RAM devices also contain I/0 ports. These are used to control and direct the flow of
data, back and forth over the buses. The I/O ports are contained within the RAM and ROM
memory devices, but function independently. The microprocessor 10/M output control line
selects between the 1/0 and Memory sections of the devices.

8-193. Power-Up Reset

8-194. When the LINE switch is turned on, +5 volts is applied to the Power-Up Reset circuit and
the microprocessor. The +5 volts is integrated by the Power-Up Reset circuit, consisting of CR2,
R29, and C16, generating a slow rising level at pin 36 of U16. Therise of the level is slow enough to
provide a RESET interrupt (logic LOW) to the microprocessor. The delay generated is approxi-
mately 0.1-second, determined by the time constant set by R29 and C16. The level then remains
high until the LINE switch is turned off. :

8-195. CR2 provides a discharge path for C16 when power is removed. The RST IN reset to the
microprocessor immediately directs it to fetch a “restart vector” from a fixed location in the
ROM. This reset vector tells the microprocessor where to find the first routine that it is to execute,
which is the Power-Up Self Check routine. This self-check routine runs tests on major circuits,
and momentarily lights all the front panel LEDS for an operator’s visual check. After a
predetermined time, the program instructs the microprocessor to branch to the Norm Signature
Analysis mode program.

8-196. Display Decoder Driver

8-197. The Display Decoder Driver (U6) is a complete display interface, capable of receiving and
storing eight 8-bit words of display data. U6 decodes the data, and drives the display devices (on
A4) with its self-contained multiplexed scan circuitry. The data is continously scanned into the
display until the microprocessor signals a change in data by pulling the MODE pin 9LOW. Data s
then read directly from the microprocessor DATA bus (lines A through H) and automatically
sequenced into the U6 memory on successive negative going WRITE pulses.

8-198. Keyboard Encoder

8-199. The Keyboard Encoder (U3) is a CMOS, 16-key encoder, containing all the necessary
logic to scan and encode the status of an array of SPST switches. Whenever a front panel key is
pressed, DATA AVAILABLE (pin 13) goes HIGH. The next clock pulse causes a HIGH out on pin 5 of
D-Flip-flop US. This sends an interrupt (RST 6.5) to the microprocessor. The microprocessor
responds by setting pin 3 of U91ow, activating the OUTPUT ENABLE for U3 and resetting interrupt
flip-flop US. The status of all the front panel switches is placed on the DATA bus via lines A
through E. An internal register within U3 remembers the last key pressed. After the new switch
status is stored by the microprocessor, the Keyboard Encoder returns to a monitor scan operation
until another key is pressed. The DATA AVAILABLE line is also routed to the 1/0 of U4 (pin 31) to
notify the microprocessor the keypress is being held. This allows the microprocessor to
discriminate between a normal keypress and the use of the ADJUST/NOISE MARGIN keys, which
step up or down aslong asthe key is held. Cé sets the frequency of the internal scan oscillator, and
C7 compensates for key bounce. ' ‘

8-200. 10 MHz Oscillator and Clock Generator
8-201. The 10 MHz Oscillator (U1) is the main timebase for the instrument. Ulisa hybrid three-

terminal oscillator, which generates a 10 MHz square wave atapproximately four volts p-p. The 10
MHz output from pin 8 of U1is buffered by Q1,and routed through R19and J1pin 16 to the other
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assemblies. R17 and Schottky diode CR1 insure Q1 remains biased ON. R1, C1, C2, and C3 filter
the +5 voltsupply to U1. The 10 MHz Oscillator output is also routed to the clock input (pin 11) of
D-flip flop U5B. U5B is a divide-by-two Clock Generator, which produces the normal and
complemented (via inverter U10) 5 MHz clocks for the microprocessor X1 and X2 inputs.

8-202. Microprocessor

8-203. The A3 Microprocessor Assembly uses the Intel 8085 microprocessor (U16). The
microprocessor is the source of all major control of the 5005B. It is a fully contained processing
unit that actively responds to the 5005B state and controls, and makes logic decisions. The
microprocessor has 11 inputs, 19 outputs, and 8 multiplexed input/outputs.

8-204. Microprocessor Inputs

8-205. Seven of the 11 possible inputs are used. These are capable of halting the micro-
processor. The inputs are described below.

8-206. X1 and X2. X1 and X2 are the clock inputs for the microprocessor. The true and
complemented 5 MHz square waves from the divide-by-two Clock Generator are input to U16
on pins 1 and 2. These inputs provide all the timing and synchronization signals for the
microprocessor system. An internal clock generator within U16 again divides X1 by two,
producing a 2.5 MHz clock. This clock is also used within the microprocessor and output as CLK
(pin 37), a control line to the microprocessor system.

8-207. RSTIN. The microprocessor RST IN input is generated by the Power-Up Reset circuitry.
When power is applied to A3, an integrated dc level at U16 (pin 36) rises from ground (logic LOW)
to +5 volts (logic HIGH), slowly enough to provide an active (LOW) reset interrupt to the
microprocessor. This reset input directs the microprocessor to automatically fetch the restart
vector from ROM, which properly references the microprocessor to the system program.

8-208. READY, RST 5.5, RST 6.5, and RST 7.5. These inputs are control signals used by the
microprocessor. ROMs U4, U11, and U13 signal the microprocessor via the READY input. The
reset inputs represent conditional interrupts: RST 5.5 indicates an overload or overvoltage state
from the A2 DVM, RST 6.5 indicates a front panel key has been pressed, and RST 7.5 is a 250-
microsecond interrupt, utilized during count modes to-check for overflows.

8-209. Microprocessor Outputs

8-210. Fourteen of the 19 outputs from the microprocessor are used. The outputs are described
below.

8-211. ADRS LINES. The 8085 microprocessor has 16 address lines, A0 through A15. The higher
order lines, A8 through A13, are dedicated address control lines. A14 and A15 are not used. The
lower order lines, A0 through A7, are combined with the Data bus lines, in a mutiplexed Address
and Data Bus system. The Address lines of the microprocessor are used to logically address
specific locations in the microprocessor address space. The functional blocks accessed by the
address lines are: the Keyboard Encoder U3, the ROMs U4, U11, U13, the RAM/Timer U8, and
various control circuit blocks. All reside at a specific address or block of addresses as viewed by
the microprocessor.

8-212. The following memory and I/O maps, Tables 8-4 and 8-5, list the addresses and the
addressed device, for the A3 Assembly. The H symbol in the address indicates a hexadecimal
address.
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Table 8-4. Memory Map

ADDRESS ADDRESSED DEVICE
OH to 7FFH ROM (UT1)
800H to FFFH ROM (U13)
1000H to 17FFH ROM (U4)
3800H to 38FFH RAM (U8)

Ta

ble 8-5. I/0O Map

ADDRESS ADDRESSED DEVICE
OH ROM (U11) PORT A
1H ROM (U11) PORT B
8H ROM (U13) PORT A
9H ROM (U13) PORT B
10H ROM (U4) PORT A
11H ROM (U4) PORT B
39H RAM (U8) PORT A
3AH RAM (U8) PORT B
3BH RAM (U8) PORT C
8H input Keyboard Controller
28H output Display Controller
80H Dummy 1/0O Port*

8-44

*Provides Start and Stop signals for another Signature Analyzer, for Diagnostic and Test purposes.

8-213. DATA LINES. The 8085 microprocessor utilizes a multiplexed Address and Data bus
system. Lines ADO through AD?7 function as both lower order Address lines and Data lines. The
Address/Data bus functions as an Address bus during the first half of the microprocessor cycle
and as a Data bus during the second half of the cycle. The microprocessor is designed to logically
separate the signals transmitted on this bus and to place data on the bus for use by the
microprocessor. Address and Data information is placed on the bus structure in 8- or 16-bit
parallel bytes.

8-214. CONTROL LINES. The remaining six microprocessor lines, ALE, RST OUT, CLK, IO/M,

RD, and WR, are output Control lines. They are used for the control and timing of the

microprocessor system. ALE, Address Latch Enable, notifies the RAM and ROM deviceswhen bus
address information is valid, mstructlng them when to latch the data in. RST OUT is a Reset, used
to initialize or reset the 1/0 sections of RAM and ROM. CLK, Clock, is a 2.5 MHz squarewave,
used as a master clock for the RAM and ROM devices. I0/M, 1/0 port/Memory, enables either
the 170 port or Memory section of the RAM and ROM devices. The RD, Read, and WR, Write,
lines are used to configure the RAM and ROM with 1/O devices, to be read from, or written to the
Address/Data bus.

8-215. Buffer Circuits

8-216. The bidirectional Buffer (U14) is used to buffer and isolate the microprocessor
Address/Data bus lines. U14 is also- used to implement the free-run function for Signature
Analysis. The direction of data flow is determined by the RD line from the microprocessor, via
inverter U7.

8-217. Address Decoder U15 is used to decode address lines A11, A12, and A13. This circuit
generates the clock enables, CE, CE1, CE2, and CE3, for the RAM (U8) and ROMs (U11, U13, and
U4). It also helps generate the OUTPUT ENABLE and WRITE for the Keyboard Encoder U3 and
Display Decoder Driver U6.
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8-218. ROM and I/O

8-219. The 5005B utilizes 5144 bytes of ROM, contained in three integrated circuits: U4, U11,
and U13. The circuits are capable of decoding the multiplexed AD0-AD?7 bus, utilizing the other
control lines from the microprocessor. When addressed, the ROM:s place the data contained in
the addressed location on the Address/Data bus, in eight-bit parallel bytes, for use by the
microprocessor.

8-220. Two 8-bit 1/0O ports are also contained within each integrated circuit. When the I/O
portion of the integrated circuit is addressed, the 1/0 port can be written to or read from,
depending on the previous programming. The I/0 portion is programmed by writing to a specific
location in the integrated circuit combined with certain conditions being met on the control
lines. The 10/M line determines whether the I/O or the memory portion of the ROM is
addressed.

8-221. RAM/Timer with 1/0

8-222. U8 is the RAM/Timer with 1/0. The RAM is addressed from memory location H3800 to
H38FF. The Timer and 1/O registers are addressed at defined 1/0O locations. The Timer is an
essential element during frequency modes, used to generate the one-second gate. The 2.5 MHz
CLK output from U16 {pin 37) is routed to TIMER IN of ROM/Timer U8 (pin 3). This clock drives an
internal programmable counter, which generates a microprocessor interrupt every 250 micro-
seconds. The interrupt is output on TIMER OUT (pin 6) which is routed as a RST 7.5 reset to the
microprocessor. During frequency modes, an internal register within the microprocessor is
preset to the number ““4000”. The register decrements with every RAM/Timer interrupt, while
the microprocessor checks for overflows in the FSR. At the completion of “4000” 250-micro-
second periods, (the one-second gate), the microprocessor turns off the GATE, and issues a series
of control signals which turn off the Gate LED and change the configuration of the A1 Select
Circuits.

8-223. Timer/Synchronizer

8-224. Timer/Synchronizer U12A is a D-flip-flop. U12A synchronizes the TIMER OUT signal
from U8 (pin 6) to the CLK output of the microprocessor U16 (pin 37), to assure better accuracy.

8-225. A4 DISPLAY AND KEYBOARD ASSEMBLY

8-226. The A4 Display Assembly contains the six 7-segment LEDs used for the Display, the front
panel keyboard, the Key Indicator LEDs, and some additional status display LEDs. The 12
additional status.display LEDs are driven as follows: DS7, DS8, DS18, DS30-33 are driven by A3U2
and A3U4, and DS19-23 are driven by A8BU1 and A8U6. All the remaining keys and LEDs are
multiplexed, driven by buses from the A3 Microprocessor assembly.

8-227. Microprocessor A3U16 writes the characters and LED status information to the Display
Decoder Driver A3U6. U6 properly sequences all strobes, segment lines, and LED drivelines,ina
multiplexed configuration, before routing the display buses to the A4 Display Assembly via the
A8 HP-IB Assembly. The main Data Display consists of five 7-segment LEDs, DS1 through DS5, and
the polarity sign indicator DS6. Data for the Display is decoded on A3, and placed on the Display
Data bus lines, “a through g, and dp”, one digit at a time. As each digit’s data is placed on the bus,
the appropriate control line, DEVICE ENABLE 0 through 5, enables the corresponding seven-
segment LED. The DEVICE ENABLE lines continuously cycle, strobing data into the Display LEDs.
The Key LEDs and Status LEDs are configured into a matrix, selected and strobed by the same
Display Data bus lines and DEVICE ENABLE 6 and 7.
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8-228. The A4 Keyboard, consisting of 21 momentary-closure pushbutton switches, S1through
$21, is also configured into a matrix. The status of switches $1-11 and $13-20 is continuously
monitored by nine lines, X1 through X4and Y1 through Y5, from the A3 Keyboard Encoder. A3U3
detects when any key is pressed and generates an interrupt which is sent to the A3 micro-
processor. The microprocessor responds by reading the Keyboard Encoder memory and
resetting the Keyboard Encoder interrupt flip-flop A3U5. Switches $12 and $21 are monitored by
lines X5 and Y6-7 from the A8 Keyboard Eencoder (U20). ABU20 detects the keypress and
interrupts the A8 microprocessor (U7), resetting the Keyboard Encoder interrupt flip-flop A8BU21.

8-229. A5 DATA PROBE ASSEMBLY

8-230. The A5 Data Probe contains the 10:1 Passive Divider, Reference Resistor, Probe Switch,
and Logic State Indicator lamp. Analog and digital data signals are input to the HP 50058 through
the probe tip of the A5 Data Probe. The signals are attenuated by a factor of 10 by the passive
divider network consisting of R1, C1, in conjunction with A1R7 and ATR8. A5R2is the 20K ohm
Reference Resistor, used during the Ohmmeter function. DS1 is the probe Logic State Indicator,
an incandescent lamp driven by the Data Probe Light Driver circuit on A1. A551is a momentary
switch used in REMOTE mode to allow operator interaction with a controlling device for data
input. In LOCAL, it is used in the AV mode. There are no active components on A5.

8-231. A6 TIMING POD ASSEMBLY

8-232. A6 Timing Pod receives the three major timing signals for the HP 5005B: START/ST/SP,
STOP/QUAL, and CLOCK. Each of the three signals passes through the first stage of its own
passive divider network. The remaining components for the final stage of each divider are
located on A1. The signals are attenuated by a factor of 10 as they are routed to the Input Voltage
Comparators on A1. There are no active components on A6.

8-233. A7 LINE MODULE ASSEMBLY

8-234. The A7 Line Module Assembly is attached to the rear of the A1 Main Assembly. It
contains the connector for the power cable, the line fuse, line input filtering cooling fan, and a
printed-circuit card. The printed-circuit card can be inserted in any one of four positions to select
100-, 120-, 200-, or 240-volt ac operation. The schematic for the A7 Line Module Assembly is
shown in Figure 8-19. A detailed description, including instructions for changing the fuse or
voltage selection is given in paragraph 2-8.

8-235. A8 HP-1B/A9 INTERFACE ASSEMBLIES

8-236. The HP-IB interface assembly is made up of five major blocks. These blocks are the
microprocessor control circuitry, the interface to the display and keyboard, the HP-1B interface,
the circuitry for controlling the 5005B unique keys and display, and diagnostics.

8-237. Microprocessor Control Circuitry

8-238. The microprocessor circuitry (kernel) on the A8 board controls the interface to the
display and keyboard as weli as HP-1B operation. The kernel functional blocks include the 8085
microprocessor, power-up reset, crystal oscillator, address latch for lower order address bits,
address decoder, RAM and ROM.

8-239. The power-up reset (C13, R27, and CR5) provides a 100 ms reset pulse to the micro-
processor when power is applied or interrupted. This reset pulse directs the microprocessor toa
known memory location to fetch the first instruction to be executed.
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8-240. The crystal oscillator circuitry (U1, C11, C12) provides a fixed 4 MHz clock signal to the
microprocessor. This clock is the timebase for all operations on the A8 HP-IB assembly.

8-241. The 8085 microprocessor uses a multiplexed address/data bus. The eight lower order
address bits appear on the bus during the first clock cycle and must be latched for stable
addressing of memory and I/O devices. The falling edge of the Address Latch Enable (ALE)
control line from the microprocessor is used to latch the address information (A8U22).

8-242. The address decoders (A8U15and U21) and the microprocessor control linesR D and WR
implement memory mapped I/0 for the A8 board microprocessor. Memory and I/0 devices are
enabled when the processor does a read or write to the appropriate device address. See memory
map shown in Figure 8-710. The memory portion of the kernel is composed of 8K bytes of Read
Only Memory (A8U23) and 1K byte of Random Access Memory (A8U24).

0000
ROM
(8K)
1FFF
2000 1K Register 0| 4000-40FF IN, OUT 40
RAM 23FF 1| 4100-41FF 41
(1K) 2| 4200-42FF 42
3FFF 3| 4300-43FF 43
4000 4 | 4400-44FF 44
HP-I1B 47FF 5| 4500-45FF 45
Chip 6 | 4600-46FF 46
SFFF 7 | 4700-47FF 47
6000
Read
Keyboard
Chip
7FFF
8000
WR
64K Output
Address Port 9FFF
Space A000
WR
5005A HP-IB ADDRESS |C000-COFF IN CO
Keyboard READ 5005A KEY [C100-C1FF 1
Control BFFF TEST SELECT C200-C2FF 2
C000 STATIC LIGHTS C300-C3FF 3
C7FF SEGMENTS C400-C4FF 4
RD DIGITS C500-C5FF 5
Input SPARE C600-C6FF 6
Ports DFFF SPARE C700-C7FF 7
EQ0O -
ST/SP
FFFF

Figure 8-10. A8 HP-I1B Memory Map
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8-243. Interface to the Display and Keyboard

8-244. The display and keyboard information from the A3 Microprocessor Assembly is routed
to the A8 HP-IB Assembly. This allows the HP-IB processor to monitor the display and control the
keyboard.

8-245. The display is generated by an Intersil 7218 display driver chip (A3U6). The data is
multiplexed in the form of 8 digits, each with 8 bits of segment information. The HP-IB processor
has an 8-bit input port tied to the 8-digit lines (A8U12) and an 8-bit input port tied to the 8
segment lines (A8U13). To read the display data, the HP-IB processor waits for each successive
digit line to become active, then latches the segment information for each digit. The segment
information is then decoded by the HP-IB processor and stored for later use. To guarantee proper
dc drive levels for the segment and digitinput ports, the segment lines are buffered by ICs U2and
[SEX :

8-246. There are seven additional bits of nonmultiplexed display information that are driven
directly by output ports on the A3 board. These bits are buffered on the A8 board (A8U4) and are
also connected to a HP-IB input port (A8U14). This allows the HP-1B processor to inputdatafrom
these seven bits.

8-247. The keys on the 5005B front panel must be remotely controllable through HP-IB (with
front panel keys disabled) and must also function in the local mode. The keyboard portion
monitored by A3 is implemented by a National 74C923 key encoder. This IC allows for a4 by 5
matrix of keys, and has built-in scan circuitry and debounce. The key encoder works as follows
(refer to Figure 8-11).

Assume the key located at the intersection of the second row and the fifth column is
depressed. The key encoder asserts each row sequentially and watches for one of the five
columns to be asserted. In our example, the second row will be asserted by the key
encoder. When the key encloder looks at the column lines, it will see that the fifth
column line is asserted. The encloder generates an interrupt to the A3 processor and
reports a key push.

Row 1 — 5.9 e S I d. 5~
7 l $ J 2nd row, 5th column
T PRow2 > /$ /<L & 0/ key pushed
Row 4 "/T o ll) /% 'C% </)/
Column Column Column Column Column
1 2 3 4 5

=

Figure 8-11. A8 HP-IB Key Matrix
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8-248. The HP-IB processor simulates the key push in REMOTE mode by use of aninput port A8
(Y2 U18) attached to the row lines and an output port (A8U11) attached to the column lines. The
HP-IB processor can push the same key as in the previous example as follows:

The input port monitors the row lines until it sees the second row line asserted. The
output port then drives the fifth column line to its active state. The key encoder chip
knows its second is asserted and see the fifth column active. Again, it interrupts the A3
processor to report a key push.

8-249. The front panel keys must be deactivated when the 5005B is remotely controlled by the
HP-IB. This is accomplished by a three-state buffer (A8U19). The buffer is inserted in the 5 column
lines after the front panel keyboard. In REMOTE operation the buffer is disabled so any activity
on the keys is prevented from reaching the column inputs of the key encoder chip. In local
operation the buffer is enabled. When a front panel key is pushed, the appropriate column line is
activated and the A3 processor seees the key push. Diodes CR1-CR4 in the row driver lines
prevent the key encoder row drivers from being shorted together when more than one key is
pused.

8-250. A3 HP-1B Interface Circuitry

8-251. The HP-IB interface to the 5005B is implemented with an HP-1B chip, the 8291A (A8U9),
which serves as the interface between the 8085 microprocessor and HP-1B. All the interface
functions defined in the IEEE-488 Standard are implemented in the 8291. Its capabilities include:
data transfer, handshake protocol, talker/listener addressing procedures, device clearing,
triggering, and service requests. HP-IB interface block consists of the HP-IB chip, bus
transceivers, and HP-IB address select circutiry.

8-252. The 8291 architecture includes eight registers that may be written into by the processor
and another eight registers that can be read by the processor. One read and one write register are
dedicated to direct data transfer. The rest of the write registers control the operating features of
the chip. The read registers allow the processor to monitor various bus conditions and device
conditions.

8-253. The 8291 chip is connected to HP-IB through noninverted transceivers, which provide
the DC drive levels and isolation required by the IEEE-488 standard. Two 8-bit transceivers are
used: one for the HP-I1B control lines (A8U17) and the other for the 8-data lines {(A8U10). The T/RT
control line from the 8291 chip determines whether the transceivers are transmitting information
over the bus or receiving information from the bus.

8-254. The HP-IB talker/listener address select switch is located on the A9 Assembly. The switch
is connected to an input port (A8U25) of the microprocessor. On power-up of the 50058, the
processor reads this port to determine the talker/listener address. The input port is protected
from static discharge by diode pack CR6.

8-255. Unique Keys and Display

8-256. The 5005B has five LEDs, three keys and an HP-1B controllable beeper that are unique to
the A8 HP-1B Assembly. The five LEDs are controlled by a processor output port (A8U16). The port
outputs are buffered (A8U6) to provide sufficient LED drive current. The unique keys, two on the
front panel and one located on the data probe, are monitored by the same type key encoder chip
(A8U20) used in the A3 assembly. This encoder scans the keys and interrupts the HP-IB processor
when a key is pushed.

8-257. The alarm is controlled by the same output port that controls the LEDs (A8U16). A
software-generated 2 kHz square wave produces the alarm tone. The 2 kHz signal from the port
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drives a buffer (ABU1) which drives a transistor (A8Q1) operating as a saturated switch. The
transistor is connected to the alarm through a resistor that sets the beeper volume. Two bits of the
output port are used to provide two volume levels.

8-258. Diagnostics

8-259. The diagnostic circuitry consists of a switch connected to the HP-IB processor input port
A8 (12 U18). The port is read during the microprocessor power-up routined. If the switch is set to
something other than the normal operating position, the HP-IB microprocessor will run the
selected diagnostic test.

8-260. The HP-1B microprocessor can be placed in the freerun mode by removingjumper pack
W1-W9 and cycling the line power. When the jumpers are removed, the microprocessor is
isolated from the rest of the data bus. The power-on reset cycle causes the microprocessor to
place the address of the firstinstruction to be executed on the multiplexed address/data bus. The
lower 8 bits of this address are latched by U22. The microprocessor then three-states the
address/data bus and initiates a read cycle to read the first instrument from memory. When the
RD control line becomes active U1 forces the AD7 bit low. The other 7 bits of the data bus are
forced high by resistor pack R37. Thus, when the microprocessor reads the firstinstruction, it sees
ADO through AD6 high and AD7 low. This bit pattern corresponds to the instruction MOV A A,
which is essentially a no-operation (NOP) instruction. The microprocessor then increments its
program counter and reads the next instruction in the same way. Each instruction read by the
micrprocessor is a NOP, so the microprocessor continually steps through its entire address space.

8-261. During the time that the address is present on the multiplexed bus, the RD control line is
high. This places the output of U1 (pin 10) in the high impedance state and the AD?7 line is
unaffected. When the shorting bars arein place, the output of U1is always in the high impedance

state and normal operation is not affected.

8-262. TROUBLESHOOTING
8-263. Introduction

8-264. The HP 5005B is a microprocessor-based system. The majority of the instrumentcircuitry
consists of digital logic configurations. The primary method of faultlocation is through signature
analysis, keyed to built-in Diagnostic routines.

8-265. The digital voltmeter, power supply, and much of the input circuitry including Data
Probe, Timing Pod, comparators, and DACs are analog circuit configurations. These circuits are
supported with more conventional troubleshooting techniques, including built-in Diagnostic
routines as well as active signal tracing.

8-266. Troubleshooting information is provided through various troubleshooting procedures,
described in this section. Diagnostic troubleshooting information is also provided in abbreviated
form on corresponding assembly Service Sheets.

8-267. Troubleshooting Flowchart

8-268. The basic troubleshooting technique is illustrated in the Overall Troubleshooting
Flowchart, Figure 8-12. No troubleshooting system or philosophy is failsafe. This flowchart
attempts to show how best to interpret the indications provided by the Power-Up Self Check,
Error Messages, and Display to initially isolate the trouble. Individual troubleshooting procedures
are provided for the Power Supply, Kernel, and Assemblies A1, A2, A3, and A4. The A8/A9 HP-IB
Assembly/Interface is tested individually as described in paragraph 4-24. The Overall Trouble-
shooting Flowchart should help direct the technician to the proper procedure. The use of the
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flowchart is described in Overall Troubleshooting, beginning with paragraph 8-281. Once
familiar with the individual Diagnostic Procedures, the technician may proceed directly to
indicated assembly Service Sheets for specific troubleshooting information and abbreviated
Diagnostic Procedures.

8-269.

8-270.

Troubleshooting Aids

The 5005B provides a variety of built-in troubleshooting aids, within the firmware of the

instrument. These include an initial Power-Up Self Check routine with corresponding Error
Messages, and a series of user-designated Diagnostics. These aids are explained in detail in the
following paragraphs, and in abbreviated form on associated Service Sheets. A thorough
understanding and use of these aids will greatly assist the technician in the location of faults.

8-271.

8-272.

Power-Up Self Check

The HP 5005B, upon power-up, performs a series of self-tests which exercise a sampling

of internal circuitry. Detected circuit failures or calibration errors may result in the display of a
ERR 15 message. If this error message occurs, refer to to paragraph 3-94 for further error
identification procedures. Although the power-up test is not a 100% validation of the circuit
performance, it does provide a fast, convenient method of establishing a level of confidence.
Successful completion of the Power-Up Self Check is indicated by a display of four bars (————),
with the instrument in the NORM Signature Analysis mode. Refer to paragraph 3-32.

8-273.

To identify errors 0-20, the error trap routine described in Paragraph 3-94 must first

generate an error 49. This indicates that a hardware error in the “5005A” portion of the 5005B has
been detected. At this point, it is necessary to configure the 5005B as a “5005A”’. The procedure is
described below.

8-274.

8-275.

a.

b.

e

Configuring the 5005B as a 5005A

To check for errors 0-20, do the following:

Disconnect the 5005B from ac power.

Remove the top cover and top strut as described in Paragraphs 8-66a and c.
Disconnect and remove the A8 HP-IB Assembly as described in Paragraph 8-82.

Reconnect the A4 Front Panel Assembly to the A3 Microprocessor Assembly with the 50-
pin grey ribbon cable (A4W1) leading from the Front Panel Assembly. The connector and
the A3 Assembly are keyed to ensure proper positioning of the edge connector pins.
Note that the edge donnector of the A3 Assembly has only 34 pins.

Reconnect ac power to the instrument and turn on the power switch.
The display should now indicate an error message from 0 to 20.

Refer to Table 8-6 for a description of these errors.
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Table 8-6. Error Messages

ASSOCIATED
ERROR DESCRIPTION ASSEMBLY
5005A ERRORS
Err00 ROM checksum error A3
Err 01-03 Not Assigned
Err04 RAM read/write error A3
Err05 Not Assigned
Err06 Timer error A3
Err07 DVM/Ohmmeter Zero Offset exceeds +-00200 A2
Err08 DVM data exceeds 32000 A2
Err09 DVM 10V calibration measurement on 25V range exceeds 10.3V A2
Err10 DVM 10V calibration measurement on 25V range is less than 9.3V A2
Err11 DVM 10V calibration measurement on 250V range exceeds 10.3V A2
Err12 DVM 10V calibration measurement on 250V range is less than 9.3V A2
Err13 OHMS 2V calibration exceeds 2.1V A2
Err14 OHMS 2V calibration is less than 1.9V A2
Err15 Internal count test or keyboard error A1l
Err16 DAC Zero Offset exceeds 200 mV A1l
Err18 DVM measurement timeout: M/Z status incorrect A1/A2
Err19 DVM data transfer error: digit strobe status incorrect A1/A2
Err20 Keyboard error: Keyboard encoder DATA VALID signal error A1/A4
5005B ERRORS
Errd0 Function key LED error A4
Err41 Attempt to push illegal keycode (>18) A4
Err42 Unrecognized character read from the display A4
Err43 No response to key depression A4
Errd4 Internal error during command parsing A8
Errd5 Internal error A8
Errd6 Invalid interrupt on HP-IB Interrupt A8
Errd7 lllegal keycode read from A8 Keyboard Encoder A8
Err48 7218 Display chip digit strobe error A8
Errd9 ErrXX read from “5005A” display N/A
Err50 2 or more mutually exclusive LEDs ON during “SU” execution A4
Err81 Command string too long N/A
Err82 No match for HP-IB command N/A
Err83 lliegal or missing numeric trailer in HP-IB command N/A
Err84 Attempted edge or threshold select not active in function N/A
Err85 8291 HP-IB chip “Err’’ bit set N/A
Err86 Illegal threshold voltage command format N/A
Err87 Programmed threshold voltage out of range N/A
Errg8 Delta Volts reference no longer valid N/A

8-276. The power-up self test performed by the instrument in “‘5005A”” mode can be divided
into seven subsections. They are:

ROM test

RAM test

Timer test

DVM test

Partial DAC test
Internal Count test
LED test

a. ROM Test

Associated Error Messages: Err00 ROM checksum error.

The ROM test does an arithmetic computation which uses all the words stored in Read
Only Memory as addends. The microprocessor computes an arithmetic sum and
compares this sum to a previously computed (by the designer) sum stored in ROM. If the
two results are not equal the 5005B attempts to display Err00.
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RAM Test
Associated Error Messages: Err04 RAM read/write error.

The RAM test writes the low order address byte of the addressed byte into the addressed
byte (address as data). This is performed on all 256 RAM locations. The 256 locations are
then read from and the contents are compared to the original data stored there. The
complement of the original datais then stored in each location and read for comparison.
If either test fails (i.e., the read byte does not equal the written byte), the 5005B attempts
to display Err04.

Timer Test
Associated Error Messages: Err06 Timer error.

The Timer test exercises the timer and its associated flip-flop and microprocessor
interrupt. A gross comparison of timer accuracy to the cycle time of the microprocessor is
performed. If either circuit fails the 5005B attempts to display Err06.

DVM Test

Associated Error Messages:
Err07 DVM or Ohmmeter Zero Offset exceeds +00200.
Err08 DVM data exceeds 32000.
Err09 DVM 10V calibration measurement on 25V range exceeds 10.3V.
Err10 DVM 10V calibration measurement on 25V range is less than 9.3V,
Err11 DVM 10V calibration measurement on 250V range exceeds 10.3V.
Err12 DVM 10V calibration measurement on 250V range is less than 9.3V.
Err13 OHMS 2V calibration exceeds 2.1V.
Erri4 OHMS 2V calibration is less than 1.9V.
Err18 DVM measurement timeout (M/Z status incorrect).
Err19 DVM data transfer error (digit strobe status incorrect).

The DVM test performs many measurements. The firstis a test of the functions associated
with the DVM IC’s U4 and U7, including the Zero Offset. If the results fall outside a preset

range the 5005B attempts to display Err07. If the accumulated data exceeds 32000 counts,
the 50058 will attempt to display Err08.

If Zero Offset passes, the 5005B attempts an auto calibration routine. If the calibration
voltage (nominally 10.0V) falls outside a preset limit (as described in Err09-Err12), the
50058 attempts to display the appropriate message.

The 2.0 Volt reference associated with the Ohmmeter circuitry is checked next. If it falls

out of a preset range (described in Err13 and Err14) the 5005B attempts to display Err13 or
Erri4.

The 5005B will attempt to display Err18 if the M/Z status bit of U7 (on the DVM board)
does not go low to indicate a data transfer within the proper time frame. The 5005B will
attempt to display Err19 if a strobe pulse does not occur within the proper time frame.
Partial DAC Test

Associated Error Messages: Err16 DAC Zero Offset exceeded 200 mV.

This test checks two of the four DAC’s on the Main Assembly. DACs U1 and U4 are
addressed and tested. If either output exceeds 200 mV, the 5005B attempts to display
Errié6.

Internal Count Test or Keyboard Error
Associated Error Messages: Err15 Internal Count Test.

During this test, the internal 10 MHz clock isrouted to the internal counter and a check is
made of the counter circuits. Much of the Signature Analysis circuitry is verified by this

Service
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test. If the normal output from this test is not found, the 5005B attempts to display Err15. If
a nonvalid code is received, the 5005B attempts to display Err15.

LED Test
Associated Error Messages: None

The LED test lights all the front panel LEDs, digit segments, and decimal points, except
“GATE” and “UNSTABLE”. The GATE and UNSTABLE LEDs should flash on momentarily
during the cycle and therefore can be checked for operation. The operator must verify
that all of the LEDs are functioning properly. An unlighted LED or LED segment indicates
a bad device.

8-277. The HP-IB related errors can be divided into two subsections. They are:

e Hardware and Software related errors
e HP-IB command and Operation related errors

a.

Hardware and Software related errors.
Associated error messages: Err40 through Err49,

These errorsindicate a hardware or operating software related error. Service is needed to
correct these errors. Err49 indicates additional testing to determine the “5005A” error
that occured.

Err40: Function key LED error. Either none or more than one funbction key LED(s) on.
Implies “5005A” failure, port C4 failure, or 5005B in some diagnostic mode, e.g., display
test.

Err41: Attempt to push illegal key (>18). The HP-1B controller has sent a number greater
than 18 in the command string to cause a keypush.

Err42: Unrecognized character read from display. Error was found during ASCII
conversion. Possible “5005A” or Port C4 failure. '

Err43: No response to key depression. Expected output of key response was not detected
by the listening device.

Errd4: Internal error during command parsing. Offset counter is incorrect. Fatal error.
Err45: internal error. Parameter out of range.

Err46: Invalid interrupt on HP-IB interrupt line.

Err47: lllegal key code read from 74C923 KBD chip (A8U20).

Err48: 7218 Display chip digit strobe error. Implies 7218 (A3U#) failure or Port C5 failure.
Errd9: ErrXX read from “5005A’’ display. Perform tests as indicated in Paragraph 8-274.

Err50: Two or more mutually exclusive polarity select LEDs, or polarity select LEDs found
ON during “SU" execution.

HP-1B command and operation related errors.
Associated error messages: Err81 through Err88.

These errors indicate that the format or protocol of HP-IB commands was not followed in
the data that was sent by the controller, or that the transmitted key strokes were not
interpretable.

Err81: Command string too long (over 250 characters).
Err82: No match for HP-1B command. Implies illegal or incomplete HP-IB command.

Err83: Illegal or missing numeric trailer on HP-1B command.




Err84: Attempted selection of an edge select or threshold select not active in this

function.

Err85: 8291 HP-1B chip “Err” bit set. Implies no active listeners on the bus. Controller

error.

Err86: lllegal threshold voltage command format.

Err87: Programmed threshold voltage out of range.

Err88: Local key pushed and some function other than delta volts selected after remote
selection of deita volts. The delta volts reference is no longer valid, resulting in the

possibility of erroneous data being sent to the controller.

8-278. Built-in Diagnostics

8-279. The 5005B provides 28 user-activated Diagnostic troubleshooting routines, selectable
through the two rotary switches (S1 and S2) on the A3 Microprocessor Assembly. All tests are
initiated by setting the rotary switches to the appropriate switch codesand then turning the LINE
switch to OFF and back to ON. A new test may not be initiated except by this power-

Model 5005B

down/power-up sequence. Table 8-7 lists the test switch codes and explains each test.

Table 8-7. Diagnostic Switch Codes

SWITCH CODE

TEST DESCRIPTION AiSS(S)EC)\!i/I\B{iD
SWi1 sSw2
0 0 Normal operation.
0 1 ROM diagnostic, SA compatible. KERNEL/A3
0 2 Not assigned.
0 3 RAM diagnostic, SA compatible. A3
0 4 1/0 diagnostic, SA compatible. A3
0 5 Timer test. A3
0 6 Signature analysis circuit diagnostic, SA compatible. Al
0 7 Count diagnostic, SA compatible. Al
0 8 Time interval diagnostic, SA compatible. Al
*** Tests 09 to 0C test the DAC voltage levels referenced to the 5005B inputs. ***

DACU1 DACU4 DACU7 DACU13
0 9 0.0v +7.65V 0.45v -7.65V Al
0 A -7.65V 0.0v +7.65V 0.45V Al
0 B 0.45V -7.65V 0.0V +7.65V A1l
0 C +7.65V 0.45V -7.65V 0.0V Al
0 D DAC ramp exercise: Programs all DACs to cycle from

-12.75V to +12.75V in a repetitive ramp function. Al
0 E Display the Vp+ Zero Offset value. A1
0 F Display the Vp- Zero Offset value. A1l
1 0 Display the DVM Zero Offset value for the 25V range. A2
1 1 Display the DVM AUTO-CAL value for the 25V range. A2
1 2 Display the uncorrected DVM reading for the 25V range. A2
1 3 Display the DVM Zero Offset value for the 250V range. A2
1 4 Display the DVM AUTO-CAL value for the 250V range. A2
1 5 Display the uncorrected DVM reading for the 250V range. A2
1 6 Display the Zero Offset value for OHMS. A2
1 7 Display the reference voltage for OHMS. A2
1 8 Display the measured voltage for OHMS. A2
1 9 Turn on all LEDs and display segments, and flash the

“GATE” and ‘““UNSTABLE” LEDs. A4
1 A Display a shifting pattern of all characters normally

displayed. A4
1 B Display the ““key code” of the last key depressed. A4
2 (X) Freerun: Force an aborted read of all memory content. KERNEL

(X = don’t care)
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8-280. It should be noted that the majority of these tests are intended to be used only after the
operation of the kernel has been sucessfully verified. The initial power-up self check will tell
much about the status of the kernel. Referring to the Overall Troubleshooting Flowchart, any
power-up indication, with the exception of Blank/Hieroglyphics or Error Message 00, generally
indicates the kernel is functioning properly. Such symptoms allow the technician to logically
bypass the extensive kernel Diagnostics, and proceed to a suspect assembly, where the local
Diagnostic Procedures can be performed.

8-281. OVERALL TROUBLESHOOTING

8-282. All troubleshooting initiates with the Power-Up Self Check. In general, the Power-Up
Self Check will produce one of four types of display: a blank or hieroglyphic display, anumbered
Error message, a display with missing digits or segments, or a normal indication (four bars). The
Overall Troubleshooting Flowchart illustrates the potential fault areas associated with each type
of display. The technician should follow the flowchart procedure to identify the faulty assembly.
Once the faulty assembly is isolated, the technician can proceed directly to the corresponding
Service Sheet. The Service Sheet contains the schematic diagram, block diagram, component
locator, associated Error messages, and abbreviated Diagnostic procedures.

8-283. The following procedure describesthe recommended preliminary troubleshooting, and
references the Overall Troubleshooting Flowchart in Figure 8-72.

a. Insure that the line voltage programming card is properly inserted for the intended line
voltage. This card is located beneath the line fuse in the A7 Line Module. Hold the card so
that proper voltage range can be read normally and place the top of the card firstinto the
instrument. See Figure 8-17.

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.

T>g3) 2. Select operating voltage by orienting PC board
- to position desired voltage on top-left side.
Push boeard firmly into module slot.

3. Rotate fuse-pull back into normal position and re-insert
fuse in holders, using caution to select correct fuse
value (0.5A/250V Slow Blow for 100 and 120V; 0.25A/250V
Slow Blow for 220 and 240V).

Operating voltage is shown
in module window.

Figure 8-13. Line Voltage Selection

b. Connect the main power cable to the 5005B. Set the LINE switch to the ON position.

c. Observe the Display. The 5005B should immediately perform the Power-Up Self Check,
(see paragraph 8-271), terminating in the NORM Signature analysis Mode. If a trouble
exists, the operator should observe one of the following display responses:

1. Display Blank or Hieroglyphics. The display presents meaningless hieroglyphics
or random segments, or no display at all.

2. Display Shows Error Messages. The display provides a numbered Error Message.

3. Missing Digits or Segments. One or more digits or segments in a digit do not light,
but a legible non-intermittent display is visible.

4. Power-Up Self Check Normal. The power-up routine (see paragraph 3-32)
appears normal. The instrument displays four bars (————) and assumes the
NORM Signature Analysi mode.
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8-284.

8-285.

For all failure indications, it is always recommended that the instrument’s internal power
supplies be checked first. The 5005B power supply contains four dc supplies: +5 volts,
~5.2 volts, +12 volts, and -12 volts. These supplies are generated on the A1 Main
Assembly, and are labeled in several locations. Measure each supply. If any supply
appears low or high, refer to Power Supply Troubleshooting, Paragraph 8-284.

Display response (1.) indicates the trouble may be associated with the kernel. Perform
the Kernel Troubleshooting Procedure, paragraph 8-292.

Display response (2.) is an indication that the kernel is functioning properly and that, in
general, only the circuitry associated with the indicated error message need be checked.
Refer to the Overall Troubleshooting Flowchart, Figure 8-12, for specific assembly
procedures.

The probable cause of display response (3.) is an isolated faulty LED digit, or the
associated digit driver circuit,

Display response (4.) could indicate the unit is operating properly and there is no
trouble. It could also indicate an intermittent, heat sensitive, or calibration failure.
Confirm by performing the Operation Verification and/or Performance Tests, and then
attempt to force the suspect failure appear.

WARNING

ALL TROUBLESHOOTING PROCEDURES REQUIRE INTERNAL
ACCESS TO THE INSTRUMENT WITH THE PROTECTIVE COVERS
REMOVED. THESE PROCEDURES SHOULD BEPERFORMED ONLY BY
TRAINED SERVICE PERSONNEL WHO ARE AWARE OF THE HAZARDS
INVOLVED. '

NOTE

To access the internal circuitry for the Timing Pod, Data Probe, or
Main Instrument, refer to the Disassembly Procedures in paragraph 8-
62.

POWER SUPPLY TROUBLESHOOTING

Remove the top cover and top strut of the instrument. If necessary, refer to the

Disassembly and Reassembly procedures beginning with paragraph 8-62. Connect the main
power cable, and set the LINE switch to ON. After the Power-Up Self Check routine is completed,
measure the four dc voltages on the AT Main Assembly using a digital voltmeter. The
measurement locations are indicated in Figure 8-74. Verify that the measured voltages are within
the tolerances listed below. If any supply is incorrect, review the following paragraphs. The
proper voltages appearing at the power supply outputs are:

8-58

+5 volts dc £ or -0.25 volts
+12 volts dc + or -0.6 volts
-12 volts dc £ or -0.6 volts
-5.2 volts dc * or -0.26 volts
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8-286. Referring to the schematic diagram in Figure 8-15, the positive dc supplies, +5V and
+12V, derive their input from bridge rectifier CR6. The negative dc supplies, -5.2V and -12V,
derive their input from bridge rectifier CR5. The output from the positive rectifier is protected by
a 3-amp fast-blow fuse, F1. If the positive supplies are dead, check this fuse and replace if
necessary, with HP Part #2110-0003. The main line fuse, within A7, is a half-amp slow-blow, HP
Part #2110-0202, for the 100 volt settings, or a one-quarter-amp slow-blow, HP Part #2110-0201, for
the 200 volt settings. Measure the output from the rectifiers with an oscilloscope, and compare
the waveforms to Figure 8-16.

-12v +12V +10.0vV  +5V
(TP)y (TP) (TP) (TP)

-5.2V GND
{(TP)

Service

Figure 8-14. Power Supply Measurement Locations
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Figure 8-15. 5005B Power Supply
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Volts/div. ........ .05

Time/div. ....... 5 ms

Coupling .......... AC

Probe ........... 101

+20 volts unregulated for CR6 (positive output)

/ i Volts/div. ........ 05
l ~1.7V p-p Time/div. ....... 5 ms
Coupling .......... AC
Probe ........... 10:1

-20 volts unregulated for CR5 (negative output)

8-60

Figure 8-16. Power Supply Unregulated Supplies
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8-287. Three of the four regulated outputs are provided by three-pin series regulators; -12V by
VR1, -5.2V by VR2, and +12V by VR3. The +5 volt supply is regulated by a special switching
regulator consisting of a pulse width modulation controller U25, and associated circuitry. If the
input voltage to regulators is correct and any outputs are incorrect, the regulators are the
probable cause (excluding the U25). If replacement of a regulator does not correct the problem,
it could be caused by a shorted bypass capacitor or a bad IC. An HP 547A current tracer used in
conjunction with an HP 546A logic pulser can be helpful to find the bad component.

8-288. Five Volt Supply

8-289. The five volt regulated power supply uses a switching regulator circuit. The heart of this
circuit is a TL494 pulse width modulation controller (U25). The TL494 IC constantly compares the
5-volt output to its internal 5-volt reference, using the difference signal to determine the duty
cycle of the switching transistor Q2. The supply is current limited to a nominal 4 amps to pin 16 of
the U25, which is compared to pin 15. When the signals are equal (implying that the voltage drop
across R58 and R62 are equal) the pulse circuit current-limits the output to 4 amps.

8-290. Diode CR8 is an over voltage protection diode limiting the output to 6 volts. On start-up,
R52 keeps pin1and 15 of U25 above ground. Inductor L2 is the primary energy storage device and
diode CR7 provides a current path when Q2 is shut off.

8-291. To check the operation of U25, observe the pulsed output on pin 8. It should be
approximately a 10-microsecond pulse train, ata 25 kHz rate, with an amplitude of =20 volts p-p.
Refer to the waveform in Figure 8-17.

=25 kHz
40 us
K —bl =10 us
22V

20V — §

oV —
2V ——

Volts/Div. .......... 1
Time/div. ...... 20 us
Coupling .......... DC
Probe ........... 10:1

Figure 8-17. ATU25 Switching Output
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5005B

8-292. KERNEL TROUBLESHOOTING

8-293. The kernel of the instrument is defined to be the power supply and the microprocessor,
with its support circuitry, which comprise the minimum required logic circuitry for the 5005B’s
normal central processing operation.

8-294. Is the Kernel Functional?

8-295. Itisimportant torememberthatall the Diagnostic routines, except Freerun (2-0), require
that the kernel of the instrument be working properly. As the procedure for verification of the
kernel is extensive, it is helpful to determine its status first. If the kernel can be determined to be
working, the technician can proceed directly to an indicated assembly troubleshooting
procedure. If, however, the initial symptoms indicate the kernel may be faulty, the technician
should perform the following procedure.

8-296. Referring to the Overall Troubleshooting Flowchart, many of the initial turn-on
symptoms can indicate whether the kernel is functioning or not. Error Messages, Missing Digits
or Segments, or a Normal (four bars) Power-Up Self Check display are logical responses, and
generally indicate the kernel is functional. For these types of symptoms the technician should
bypass the Kernel troubleshooting, and proceed to an assembly procedure indicated by the
flowchart. If a Blank or Hieroglyphic display appears, the operation of the kernel should be
suspected. After the power supply is checked, perform the following troubleshooting tests:

TROUBLESHOOTING TEST DIAGNOSTIC NUMBER
Bus Activity Test -—
ROM Test 0-1
RAM Read Test 0-3
RAM Write Test 0-3

Front Panel Activity Test —
Freerun ROM Test 2-0
Freerun Address Test 2-0
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The following flowchart illustrates the recommended procedure for troubleshooting the kernel.

1. Perform the Bus Activity test.

Purpose: The purpose of this test is to determine if the microprocessor has been halted by some external or

START

t

CHECK FOR
BUS ACTIVITY

PASS

YES

ROM CHECK

¢

YES

NO

RAM CHECKS
READ & WRITE

¢

YES

NO

DISPLAY AND
1/0 CHECK

internal fault condition.

Procedure:

a.

Place a logic probe on the low order bit (ADO) of the of the microprocessor address bus (pin 12 of U16). A
flashing probe indicates there is activity on the bus. If so, the bus is not halted. Proceed to step 2.

A static high or low indicates that the microprocessor is being held up by some fauit. Check the control fines of
the microprocessor listed below, for normal activity. An explanation of the control lines is provided in

paragraph 8-214.

CHECK THE
uP CONTROL
LINES

FREERUN
(ROM CHECK)

o>

YES

BAD PROCESSOR
OR
BUFFER

REPLACE
INDICATED
RAM

FREERUN .
(ADDRESS CHECK)
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Table 8-8. Kernal Troubleshooting Procedure (Continued)
Signal Name Pin # Normal Activity
1. READY 35 A non-fixed duty cycle square wave (TTL levels).
2. RST5.5 9 Logic zero (0 volts).
: 3. RST6.5 8 Logic zero (0 volts).
) 4, RST75 7 Logic one (+5 volts).
! 5. RESET IN* 36 Goes LOW on power-up and then goes HIGH.
‘ 6. X1 1 5 MHz square wave.
7. X2 2 5 MHz square wave.
, *Indicates a negated signal
: Indications:
If the control lines all appear correct, thereis a possibility that a bus buffer or other device could be holding the ADO
" line. Check other Address lines/Data lines AD1 through AD15 for activity.
2. Perform the ROM test (Diag 0-1).

Purpose: The ROM test is an actual diagnostic program that verifies the microprocessor is actually receiving
correct datafrom the ROM andthatitcan run asmall program. This test also verifies proper operation of buffer U14.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-1 (S1=0 S2=1).

b. Connect the test signature analyzer as foliows:

Controls:
START ..ttt Falling edge
STOP .ot Rising edge
CLOCK . ittt Rising edge
Timing Pod:
START ... i, A3 TP A15
STOP .o A3 TP A15
CLOCK ..iiiiiiiiiiiii e A3 TPRD
GND ... .. A3 TP GND

¢.  Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

d. Verify the signatures for A3 U16, shown below.

S.A. Setup — UUT Connections S.A Setup — Polarities
Clk: RD Clk: £
Start/Stop: A15 Start:
Stop Qual: A15 Stop: f
Vcc Signature = H559 “X” Signature = Don’t Care
U116
———
H559 O 40 [1 H559
o000 ] 2 39 [1 0000
00000 s 38 P OOOO
0000 4 4 37 [J H559
XxQg s 36 [ H559
0000 & 35 {J H559
H559 [ 7 3a [14922
0000 O s 33 [ H559
0000 0 o 32 A X
00005 10 31 [1H559
H559 1 30 P 0000

1A6F 12 29 [J U525
6H9U [ 13 28 [3 0000
43F6 [ 14 27 [J 0000
F143 [ 15 26 {1 0000
oP21 4 16 25 [J 4303
F104 17 22 1 8C18
CcorP7 (d 18 23 ] 30F6
4PAB ] 19 22 [1 H3A7
0000 [] 20 21 ] 9FAH

Indications:

If the signatures are correct, continue with the RAM read test in step 3. If any of the signatures are incorrect,
proceed to Freerun checks, beginning with step 6.

Perform RAM Read Test (Diag 0-3).

Purpose: The following test verifies that the RAM is capable of being written-to and read-from. If the given
signatures are incorrect, perform the RAM write test to verify that a proper write is being performed on the RAM.
The RAM write test should logically separate a write or control problem from a read problem.
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

Procedure:

a. Set the diagnostic rotary switches on A3 to 0-3 (S1=0 $2=3).

b. Connect the test signature analyzer as follows:

Controls:
START .ot eees Falling edge
STOP ot Rising edge
CLOCK ...iiiiiiiiiii e Rising edge
Timing Pod:
START ottt ii i A3 TP A15
STOP .. A3 TP A15
CLOCK teiiiiiiieieiinenanennas A3TPRD
GND ... i e A3 TP GND

d. Verify the signatures for A3 U16 and U8, shown below.

us

]
0000 (s R a0 [ 1CF5
o000 g »2 39 [1 0000
1CF5 (g a 38 {1 000D
0000 4 a7 [ 0000
S.A Setup — Polarities 0000 s 36 [ 0000
Clk: £ 1CF5 [ 6 35 [1 0000
Start: 4CFu 7 34 [1 0000
Stop: S5AAA ] 8 33 [p 00CO
) 0000 o 32 [ 0000
S.A. Setup — UUT Connections 16F5 d 10 s D 1CFs
Clk: RD 0000 d 1 30 p1CF5
Start/Stop: A15 74P7 12 20 P 1CF5
Stop Qual: A15 upPs 13 28 3 0000
APC6 [ 14 27 [1 0000
Vcc Signature = 1CF5 swag s - 26 boooo
36FF [] 16 25 [J 0000
“X" Signature = Don’t Care 2190 [ 7 24 [1 0000
72A0 ] 18 23 [J 0000
U6sF [ 's 22 {1 0000
0000 [ 20 21 1 0000

¢. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

(VAT
1CF5 (] 1 a0 ) 1CF5
0000 2 39 1 0000
0000 d 3 3g ) 0000
0000 4 37 I 1CF5
Xd s 36 ] 1CF5
o000 s 35 1 1CF5
Xxgz 3a [ 4CFU
0000 O s 33 P 1CF5
00000 o 32 X
0000 O 10 31 J 1CF5
1CF5 [ 11 30 [1 0000
74P7 [ 12 29 1 PH50
uppe 0 13 28 {1 0000
APC6 [ 14 27 |5 0000
4104 15 26 0 416U
36FF [ 18 25 [J 416U
2190 7 24 [1 DAAO
72A0 0 18 23 [J 7HP6
uesrF [ 1o 22 [J 0000
,oocoQ 2 2 [10000
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

Indications:

If the given signatures are correct, the RAM is verified. Proceed to step 5. If the given signatures are incorrect,
perform the RAM Write test to verify that a proper write is being performed on the RAM. The RAM Write test
should logically separate a write or control problem from a read problem.

Perform RAM Write Test (Diag 0-3).
NOTE

This test is not necessary if the previous RAM read test
performs properly.

Purpose: This test performs the same test as RAM Read but allows signatures to be taken from the Data lines when a
write occurs.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-3 ($1=0 $2=3).

b. Connect the test signature analyzer as follows:

Controls:
START ... .., Falling edge
STOP .o Rising edge
CLOCK ......ivvii i, Rising edge
Timing Pod:
START .. A3 TP A15
STOP .. i A3 TP A15
CLOCK ..ttt it i A3 TP WR
GND ... A3 TP GND

c.  Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
d. Verify the signatures for A3U16 and U8, shown below.

us u16
[ T\ [ )
0000  + 40 f14596 4596 ] 1 40 [ 4596
ooco g 2 39 [1 0000 0000 39 |3 0000
4506 [] 3 38 [ 0000 0000 3 38 p 000D
S.A Setup — Polarities 0000 « a7 h o000 o000 « 37 P 4596
Ck: 1 0000 g s 36 [ 0000 . XqQ s 36 [] 4596
Start: . 4596 [ 6 35 ) 0000 o000d & 35 14596
Stop: F 0000 7 34 [3 0000 4596 ] 7 34 [ 0000
) 0000 & 33 p000O 0000 & 33 j 000D
S.A. Setup — UUT Connections 4596 [ s 32 10000 00000 s 32 4596
Clk: WR xOw a1 (459 o000 w0 :pX
Start/Stop: A15 0000 0 11 30 [ 4596 4596 1 30 10000
Stop Qual: A15
87C9 12 29 [J 4596 87C9 ( 12 29 [ 4596
N 50C0 { 13 28 [J 0000 50C0 { 13 28 [1 0000
Vcc Signature = 4596 Hoaa d 1« 27 0000 Hoaa T 1« 27 b 0000
06FF {] 15 26 [J 0000 06FF [ 15 26 [J 4596
*X" Signature = Don't Care 30020 25 00000 30020 16 25 ) 4596
7125 017 24 P 0000 7125 [ 7 24 [1 4596
UAU3 [] 18 23 [J 0000 UAU3 [ 18 23 J 0000
67H3 [ 1¢ 22 P 0000 67H3 O 15 22 1 0000
0000 20 21 Poooo 00000 20 21 [1 0000
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

Indications:

-

if any of the given signatures are incorrect, suspect abad RAM. Check for activity on the control lines; WR, CE,R
and I0/M.

Check the front panel Display for activity.

Purpose: The purpose of this test is to verify that the front panel Display is responding to the Display Decoder
Driver.

Procedure:

a. To test for activity on the front panel display, turn the UUT to on. There should be some kind of illuminated
display present. Place a logic probe on the “a through g, dp, and 1 through 8” outputs of A3U6, the Display
-Decoder Driver.

b. Verify that the logic probe flashes, indicating activity, on each of the lines.

Indications:

If there is bus activity, and there are no segments lighted, suspect a bad ribbon cable or open/shorted Vcc lines on
A4. No bus activity indicates A3U6 is faulty. Retrace the inputs for A3U6.

Perform the Freerun ROM test (Diag 2-0).
Purpose: The purpose of the procedure is to verify the contents of ail three ROMs, and data bus buffer U14.

Procedure:

a. Set the diagnostic rotary switches on A3 to 2-0 (51=2 52=0).

b. Connect the test signature analyzer as follows:

Controls:
START ..ot Falling edge
STOP .ot Rising edge
CLOCK ..ttt Rising edge
Timing Pod:
START i A3 TP CE1
STOP .o ittt e A3 TP CE3
CLOCK .\iiiiiiiiiieiieinna A3 TPRD
GND ... i A3 TP GND

Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

d. Verify the signatures for A3U4, shown below. If all appear correct, the contents of all the ROMs are verified. If
any signatures are incorrect, first verify that the freerun pattern has been forced onto the bus by the
microprocessor. Check the signatures at A3U16. If U16 signatures are correct, one of the three ROMs is bad. To
determine which ROM is bad, continue this procedure.
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

€.

S.A Setup — Polarities
Clk:
Start: %
Stop: £
S.A. Setup — UUT Connections

Clk: RD
Start/Stop: CE1
Stop Qual: CE3

Vcc Signature = OP7C

“X" Signature = Don’t Care

7 u16
) - [\ ]
xd: “whorrc  orricd - wpoprC
Xd -2 g 0 X 0000[;J 2 39 [J 0000
Xd s 38 [1 X 0000 g a 3g [1 0000
Xd s 37 p X 0000 ( & a7 p OP7C
XOs 3 p X Xfs 36 p OP7C
XM s 35 [ X 0000 ] & 35 [ OP7C
Xgz 34 O X op7C d 7 3a [0 0000
XqQes 33 X oP7C.[] s 33 p OP7C
xQs 32 QX ' 0000 ¢ 32 [1 0000
xOQwo apx 0000 Qo a1 fOP7C
X O 0 pX opP7C { 1 30 0 0000
AAFP [ 12 29 I X op7C 12 2 1 OP7C
5418013 280X op7c s 2P x
23H9 O 14 27 I X oP7C [ 14 27 0 x
P30H 0§ 15 % 0 x oP7C [ 15 26 1 0000
uou3s G e 25 P x op7c O 25 B 7A70
HA4P O 17 24 1 x op7c g 17 24 1 Us1P
sHos [] 18 23 [J 2338 or7c [ 18 23 [ 2338
perc O 1¢ 22 PsapF 0000 4 18 22 P saPF
oooo Q20 2 Ppcas oooo Q20 2" Dpcas

To verify the contents of ROM U11, connectthe signature analyzer STand SP linesto CETand turn
the LINE switch from ON to OFF then back to ON. Verify the following signatures.

S.A Setup — Polarities
Clk:
Start:
Stop: £
S.A. Setup — UUT Connections

Cik: RD
Start/Stop: CE1
Stop Qual: CE1

Vcc Signature = 7A70

“X" Signature = Don't Care

X 0
X g
X g
X O
X 0
X 0
X
x 0
X g
H6FO
6590 [
1FCC
1ACO [
aHULP [
73P3 {
H312 {
3F65 (]

(=
pry
-

© ® N O ¢ s W N -
I
=}

o

1"

:7A70
[ 7A70
JX
O X
N X
b X
O X
b X
h X
1
1
0 X
0 X
D X
D x
0 x
1Y
D 8Ps4
[ 1734
9635

NN Y R N NN W W W W W W W W W W
2N 08 e N ® ® O 2 RO E N N B

oooo O
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

f.  To verify the contents of ROM U13, connect the signature analyzer ST and SP lines to CE2 and turn the LINE
switch from ON to OFF then back to ON. Verify the following signatures.

u13
Xg+ 40 E 7A70
xqg e s X
XMs as X
X « 37 1 X
S.A Setup — Polarities xq s o b x
Cik: £ XQO s 3 [0 X
Start: xd 7 w b x
Stop: xd s o b x
S.A. Setup — UUT Connections xgo 2 X
Clk: RD XQuw s Px
Start/Stop: CE2 xgn o spx
Stop Qual: CE2 6248 [ 12 20 X

6606 [ 13 28 1 7A70
7802 [ 14 27 [ 7A70
Fr2r Qs 2 [ 7A70
oC4s [ 16 2 1 7A70
euuHO 7 228 7A70
14c7Q 8 23 [ gpsq
sscgQ e 22 [ 1734
oooo Q20 21 D ge3s

Vcc Signature = 7A70

“X” Signature = Don’t Care

g. To verify the contents of ROM U4, connect the signature analyzer ST and SP lines to CE3 and turn the LINE
switch from ON to OFF then back to ON. Verify the following signatures.

U4
xg 40 1 7A70
xQg 2 39 [ X
Xd s a8 P X
S.A Setup — Polarities xQ e 37 {1 0000
Clk: F XQ s 36 [J 0000
Start;"c_ XM s 35 [J 7A70
Stop: Xg - 34 O 7A70
XM s 33 1 7A70
S.A. Setup — UUT Connections X e 32 P X
Clk: RD Xx0iw 3 20000
Start/Stop: CE3 X 30 X
Stop Qual: CE3 ucei f 12 20 X
7646 [ 13 28 X
Vcc Signature = 7A70 53CP Q] 14 27 p X
42C3 [ 15 26 0 X
“X” Signature = Don’t Care 1917 (1 16 25 X
5U3F ] 17 24 1 X
1595 18 23 ] 8P54
03CF ] 18 22 N 1734
0000 20 21 [] 9635
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

Perform the Freerun Address Check (Diag 2-0).

Purpose: The purpose of this test is to verify the address selection and decoding lines from the kernel. It places the
microprocessor in a freerun address loop, allowing stable signatures on the kernel outputs.

Procedure:

a. Set the diagnostic rotary switches on A3 to 2-0 (S1=2 52=0).

b. Connect the test signature analyzer as follows:

Controls:

Timing Pod:

. d. Verify the signatures for A3U4, shown below.

S.A Setup — Polarities

Cik: 3
Start: £
Stop: £
S.A. Setup — UUT Connections

Clk: ALE
Start/Stop: A15
Stop Qual: A15

Vcc Signature = 0001

“X” Signature = Don’t Care

F897
0001 ]
0001 [}
0000 (]
0001 [J
X
0000
0001 [
0001 (4
0001 [
x 0
x 0
x 0
x 0

x 0
s5H21 [
oAFA
upFH [
s2rg O

0w ® N M A W N

0000 O

Rising edge
Rising edge
Falling edge

A3 TP A15
A3 TP A15
A3 TP ALE
A3 TP GND

c. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c
&

K

NN R NN N W W W W W W W W W W
ool NI O R S . R T TR - SO AR <2 R R R

b 0001
N X
h X
D 0000
0 0000
1 0001
D 0001
1 0001
0 x
1 0000
D x
0 X
0 x
0 X
D X
0 x

0 HPPO
2H70

HC89
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Table 8-8. Kernal Troubleshooting Procedure (Continued)

Indications:

If any of the signatures are incorrect, try to backtrace the faults by taking previous path signatures. A majority of the

A3 IC signatures for this diagnostic mode are given below.

us us us u7
0001 Q 20 boom 0001 ( 1 14 ) 0001 Xd: 28 [1 0000 xQn 14 [J 0001
ooo1 g 2 19 ] UUUU 0001 ( 2 13 [J 0001 X2 27 [0 0001 0000 ] 2 130X
ooo1g s 18 [ 5555 0000 [ 3 12 [1 0000 Xqg s 26 [J 0001 0000 [ 3 12 ) 0000
0001 (] 4 17 j CCCC o001 [ « 11 1 0000 X s« 25 [1 0001 0000 { 4 upx
0001 s 16 1 7F7F 0001 ( s 10 [ 0001 UPFH ] s 2a ) 0001 x0s 10 [) 0000
0001 g e 15 0 5H21 0000 d s s ) 0001 0AFA (] & 23X 0000 ] & o [1 0001
oooo( 7 4 [1 0001 0000 [ 7 8 ) 0000 52F8 [ 7 2 P X 0000 [ 7 8 ) 0000
0000 ] s 13 [J 0000 0001 0 8 21 0 X
0000 9 12 [J 0000 xdoe 20 I X
0000 ] 10 11 [ 0000 5H21 [ 10 19 [ X
5555 [ 1 18 0 X
X2 17 0 X
x Qs 16 [ X
x (e 15 0 X
us u10 U
———
xd +  « b ooot 0001 h 0001 PPs7 . 1 4o |p 0001
X0 2 38 1 X 0001 [} 0001 0001 [ » 39 [1 0001
0001 [ 3 38 P X 0001 .5P33 oco1 g 3 3 X
o000 Q « 37 P X 0001 [] 0001 0000 [ 4 a7 B X
xQ s 36 X 0001 1 X 0001 Q3 s 3 0 X
00010 s 35 0 X 0001 0 X 5170 s 35 [ X
00000 7 3 px 0000 [ 0001 0000 {4 7 34 X
5107 8 33 0 X 0001 d s 330X
0001 o 32 1 X 0001 ] 9 3z I X
0001 O 10 3t I x 0001 [ 10 a1 A X
0000 4 1 30 0 X 0000 30 1 X
Uuuu g 12 29 [0 x Uuuu d 12 29 f X
5555 [ 13 28 1 X 0000 { 13 28 P X
ccee g 27 P x ccee g s 27 O X
7F7F O 15 2% P X 7F7F g 15 2% [ X
s5H21 [ 16 25 [ x 5H21 ] 16 25 P x
0AFA O 7 2 fIx 0001 Q17 24 O X
UPFH O s 23 Dx UPFH [ 18 23 I HPPO
soFg e 2Py s2Fg 1 22 [1 2H70
0000 O 20 2 0 x 0000 [] 20 21 1 HC89
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U12
—
0001 Q 1 14 [] 0001
0001 ] 2 130X
0001 ( 3 12 X
0001 (] 4 n f X
0001 Q] s 0] X
0000 (] s 9 ) 0001
oooo [ 7 8 [1 0000
u1s
P —
SCQGE 1 6 [] 0001
0000 [] 2 15 [) 3C96
HAP7 (] 3 14 [] 0000
5107 @ 4 13 [] 1293
2960 (] s 12 [J BAP7
5P33 [} & n ) F897
1H32 q 7 w0 I 77C0
0000 & 9 ) PP57

] _Lili_‘
77C0¢ 1 a0 f 0001 o000 + 20 1 0001
0001 ( 2 39 I X uuuu g 2 19 [ 0000
0001 ] 3 3 [ X 5555 (] 3 1 X
0000 ] 4 a7 X cceefq ¢ 17 X
0001 s 36 P X 7F7F 0 5 16 P X

X[ s 35 0 X sH21 0 s 15 0 X
ooooqQ 7 3 X 0AFAQ 7 14 X
0001 s a3 p X UPFH Q s 130X
0001 [] ¢ 2 pX 52F8 ( o 12 X
0001 @ 10 31 0 0000 0000 g 10 11 52F8

x{n 30 [0 0000

X0 29 1 0000

X 0O 3 28 0 0001

X 27 [1 0001

x01s 26 0 0001
sH21 0 16 25 [} 0001
OAFA (O V7 24 [ 0001

uPFH [ 18 23 0 HPPO
seFg 1¢ 22 P 2170
oooo Q20 2 [J Hcag
u16
0001 @ 1 40 p 0001
0000 [ 2 39 1 0000
ooooQg a 3s [1 0000
0000 Q « a7 [ 0001
Xg s 36 [ 0001
0000] s 35 0 X
0001 q 7 3¢ 1 0000
0001 0 s 33 [ 0001
oocoo e 32 0 0001
0000 O 10 31 00X
0001 Q@ 300 x
x Q2 29 1 0001
x Qs 28 1 755p
x 04 27 P 3827
x Qs 26 I 3C96
x s 25 0 HAP7
x g7 24 0 1293
x Qi 23D Hppg
s2Fg 0 '¢ 22 Doyyp
oooo Q2 2 D cge
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8-297. A1 TROUBLESHOOTING

8-298. The A1 Main Assembly contains the Signature Analyzer circuitry, the Frequency and
Time Interval Counter, the Digital to Analog Converters, and the Logic selector circuits.

8-299. The following tests verify specific circuits within the A1 assembly. As each test is
performed, the operative status of the indicated circuits is determined. Perform the tests in the
order given. The A1 troubleshooting tests are:

TROUBLESHOOTING TEST DIANOSTIC NUMBER
Input Voltage Comparators -
Signature Analyzer Diag NORM 0-6
Signature Analyzer Diag TEST 0-6
Counter Diag 0-7
Time Interval Diag 0-8
DAC Static Output Diags 0-9, 0-A, 0-B, 0-C
DAC Dynamic Ramp Diag 0-D
Vp+ Zero Offset Diag 0-E
Vp- Zero Offset Diag 0-F

Table 8-9. A1 Troubleshooting Procedure

Perform the Input Voltage Comparator Test.

Purpose: The Input Voltage Comparator Test provides a method of verifying the operation of the Data Probe,
Timing Pod, Input Compensation circuitry and Input Voltage Comparators. These front end circuits are analog
configurations, which are beyond the capabilities of the self diagnostic test routines built into the 5005B.

Procedure:

a. Set the 5005B to the k) mode. With the 5005B Data Probe, measure the resistance between ground and each
Timing Pod input. The GND input should read 0.000; the START/ST-SP, STOP/QUAL, and CLOCK inputs

should each read approximately 98 KQ.

b. Setupapulse generator for a 10 kHz TTL square wave. Connect the output to the Data Probe tip. Remember to
connect the probe ground lead. Using an oscilloscope, trace the signal from the Data Probe tip, through
A1U6(A and B), to the ECL to TTL translators. The signal should be easily traceable, in any function mode, with a
reasonable TTL square wave out of the translator.

c. Repeat for START/ST/SP, STOP/QUAL, and CLOCK inputs of the Timing Pod.

Indications:

A test signal should be traceable from any of the instrumentinputs through its respective level translator. The signal
level changes from TTL to ECL (out of the Input Voltage Comparator), and back to TTL (out of the translator). If the
shape of the square wave appears suspiciously rounded or mishapen, refer to paragraph 5-13, Input Compensation
Adjustments. If the signal does not appear out of the translator, check the ECL output of the Voltage Comparator.

Perform the Signature Analyzer NORM Diagnostic (Diag 0-6).

Purpose: The Signature Analyzer NORM Diagnostic provides the user with ‘“‘key signatures”, which help quickly
verify the signature analyzer circuits. Checking these key signatures first will insure functionality of the signature
analyzer circuitry. If the following signatures are correct, the signature analyzer portion of the circuitry can be
assumed to be properly functioning. If any of the key signatures are incorrect, backtrace through the A1assembly.
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Procedure:
a. Set the diagnostic rotary switches on A3 to 0-6 (S1=0 52=6).

b. Connect the test signature analyzer as follows:

Controls:
START ..o Falling edge
STOP .t Rising edge
CLOCK ... Rising edge

Timing Pod:
START ...t A3 TP A15
STOP ..o A3 TP A15
CLOCK .\etiiiiiiniieiienennes A3 TPRD
GND ..ttt iiiiieianes A3 TP GND

c. Connect the 5005B (UUT) as follows:

Timing Pod:
START/ST/SP ..t A3 TP ST
STOP/QUAL ......covvvvvnnnennn. A3 TP SP
CLOCK ..t cee i A3 TP CLK
(GND) vovvt i A3 TP GND
Data Probe ................... A3 TP DATA

d. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

CAUTION

This test rapidly opens and closes relays on the A1 Main
Assembly. Extended running of this test could cause the
relays to fail. Run the test only while necessary.

e. Verify that the light within the UUT Data Probe turns off when the probe tip is grounded, and lights brightly
when the probe tip is connected to +5 volts. The test signature analyzer should display the signature “HH03”

for +5 volts.

f.  With the data probe from the test signature analyzer, verify the following Key Signatures:

Assembly Component Pin # Signature
A3 Microprocessor U4 34 CoH4
A3 Microprocessor u10 5 APPP
A3 Microprocessor U4 37 2048
A3 Microprocessor ‘U4 35 60AH
A3 Microprocessor U4 36 85C2
A3 Microprocessor n 16 HHO03 (10 MHz)

Indications:

If one or more of the key signatures are incorrect, use a half-splitting or back-tracing technique to locate the bad
node in the circuit. The A1 assembly signatures for this diagnostic mode are listed on the following pages.

NOTE

A1U6 is an ECL type device. Signatures taken on A1U6 must
be done with a test signature analyzer with ECL data
threshold capability.
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Table 8-9. A1 Troubleshooting Procedure (Continued)

U2
———
7C1OH 1 16 1 HHO3
cc3le 15 01 0000
6H83 [ 3 14 1 0000
CFF9 [ « 13 [ F526
820C [ s 12 1 F528
HC1F Q s 1 [ HHO3
43FH [ 7 0 11825
0000 { s 9 D HHO3

X X X X X X X X X

9604
4115

1PC8 [
1825 [}
3ccc [
u24C [}
2048
u24c
0000 (]

D 1595
D 1595
P X
D X

0 X
D FusF
0 X
0 X
b x
0 x

u10

1 i
2 i
3 i
4 n g
5 1
6 1]
7 1l

HHO3
8CuP
PHOB
3CCC
F526
1825
F526

S.A. Setup — Polarities

Clk: £
Start:
Stop: £
S.A. Setup — UUT Connections

Clk: RD*
Start/Stop: A15
Stop Qual: A15

Vce Signature = HHO3

“X" Signature = Don't Care

u3
——
oooo 0O 1 16 {1 HHO3
u2ss [] 2 15 [ 0000
HHO3 [ 3 14 [ 0716
8376 [ 4 13 [ CHCs
vB0AH ] 5 12 {1 CHCs
0000 O & 1 [ spru Y’
w9225 [ 7 10 [ H8WO
0000 [ 8 9 [ 3pan”
us
]
1825{] 1 16 J HHO3
3P4H( 2 15 1 0000
7P88[] 3 14 1 136P
136P ] 4 13 [ AoHs
AOHB([] 5 12 [] HCo4
HCed ] 6 11 1 suzc
HHo3 (] 7 10 [] U2ss
0000 ] 8 9 p x
U111
—
0000 O 1 16 [ 0000
0000 2 15 11 0000
00000 3 14 1 0000
1595 [ 13 4115
1260 [ s 12 [1 9604
0000 Qs 11 [J 0000
0000 { 7 10 [3 0000
0000 s 9 O HHO3

*Set data thresholds on test equipment to ECL logic levels.

us
———
ooood 1 16 [ HHO3
2F96 ] 2 15 [1 9225
2F96 [] 3 14 [J 5A70
0000 f] 4 13 [1 7P88
HHO3 [ 5 12 [] CeHH
3CFH [ 6 1 [ su2c
PeFP [] 7 10 [] 8786
0000 [ 8 s ) eP70
U9
[ /]
1825 [] 1 16 ] HHO3
3PaH [ 2 15 [] CH8F
6P70 I 3 14 ] P7PP
PP [ 4 13 [1 63U7
63U7 [] 5 12 1 sA70
SA70 [] & 1 [ C214
0000 [ 7 10 J HHO3
0000 0 8 9P X
U12
e W o
0000 0 1 16 {1 0000 °
0000 Q] 2 15 [1 0000
0000 { 2 12 ] 0000
126U 4 13 [1 FUBF
F896 [] 5 2 [1 1595
oooo ( s 11 [J 0000
oooo ( 7 10 [J 0000
. 00001( s 9 0 HHO3
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u1s u1é u17
] ) ——
1825 [ 1 16 [ HHO3 43380 1 16 ] HHO3 ans g 14 [ HHO3
apan ] 2 15 1 0000 433810 2 15 [] P6FP 6HB3 [ 2 13 [] 4FAD ¢~
c214(] 3 14 ] 25AU 2F96 [] 3 1a ] 3CFH 2F96 [] 3 12 126U
25AU 1 2 13 P 2cuc 2F96 (] 4 13 ] 6024 9604 1 4 1 JSPFU/
2cuc s 12 ] v21u P6C8[] s 12 [] CH27 AHF9 [] s 10 ]SF’HB‘/
v2ic s 11 1 09F9 3cceq s 11 b 856F 3CFH [ s s N 5P75
0000 (] 7 16 [ CHBF 0000 ] 7 10 p176C 0000 7 8 ) 60AH
0000 ] s 9 [§ 7F5U 0000( s 9 [ 2A4P
u18 u19 u20
FuUerF O 1 16 1 HHO3 1825 [ 1 16 [] HHO3 pecs [ 1 16 {1 HHO3
Feoe [ 2 15 {1 38Pg 3paH [ 2 15 [ oooo HHO3 [ 2 15 P 73PH
1595 O 3 4 D 4FA0 o9F9 [ 3 14 1 8786 HHO3 [] 3 14 1 1825
23uc g = 13 [ 126U 8786 [] ¢ 13 P 9652 HHO3 [ 4 13 [0 9225
5P75 1 s 12 [ F896 9652 [ 5 12 [ 361A 3005 [} 5 2 ) v2ac
8376 O s 11 1595 361A [] 6 1 P ceHH PHOB [] 6 11 [ v24c
P3HCIE 7 10 JHHO03 0000 [ 7 10 [J 0000 cHCs ] 7 10 [J HHO3
0000 O s s PapHs 0000 ] 8 9 ) 7FsU 0000 [] 8 9 [ 60CC
u21 u22 U26
H4PU ] 1 14 [ HHO3 8AC1 ] 1 16 [] HHO3 '/ HH15d 1 14 {J HHO3
P6FP [ 2 13 0 H4PU 1595 ] 2 15 {1 0000 v 9P3C [ 2 13 [J U24C
5PFU Q 3 12 [ 2F96 0000 (] 3 14 ]HHOS‘/ HOF8 I 3 12 {] HOF8
73PH [ ¢ 11 J 5PFU V23UC ] s 13 pceaz suic  « 11 [ 7F5U
6024 ] s 10 [ HHO3 vF896 {] 5 12 [] 4FAO 30050 s 10 P 3005
CH27 [} s 9 [] 4338 ‘/4FAO s 11 f73PH V 2A4P [ 6 9 1 294C
ocoo 7 s []1 9P3C 38P9 (] 7 10 {] 0000 ocoo 7 s ] 856F
0000 ] 8 9 PH4PU
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Table 8-9. A1 Troubleshooting Procedure (Continued)

3. Perform the Signature Analyzer Test Diagnostic (Diag 0-6).

Purpose: The Signature Analyzer Test Diagnostic uses the S.A. Test switches on the A3 assembly to tie selected data
lines either high (to +5 volts) or low (to ground). These conditions, along with the diagnostic mode, force the FSR
into a closed loop which generates stable signatures.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-6 (51=0 $2=6).

b. Connect the test signature analyzer as follows:

Controls:
START ... ... ... Falling edge
STOP ..t Rising edge
CLOCK ... e Rising edge

Timing Pod:
START i, A3 TP A15
STOP .o A3 TP A15
CLOCK ... A3 TP KD
GND ... A3 TP GND

c. Connect the 5005B (UUT) as follows:

Timing Pod:
START/ST/SP ... i A3 TP ST
STOP/QUAL ..., A3 TP SP
CLOCK ... i A3 TP CLK
(GND) voviiiiie i, A3 TP GND
Data Probe ................... A3 TP DATA

d. Set all three sections of S.A. Test switch A151 to the Test position.

NORMAL

s

e. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

CAUTION

This test rapidly opens and closes relays on the A1 Main
Assembly. Extended running of this test could cause the
relays to fail. Run the test only while necessary.
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Table 8-9. A1 Troubleshooting Procedure (Continued)

f.  Verify the signatures on the individual inputs and outputs of the Feedback Shift Register, as shown below:

S.A Setup — Polarities S.A. Setup — UUT Connections
Clk: £ Clk: RD
Start: Start/Stop: A15
Stop: £ Stop Qual: A15

Vcc Signature = HHO03

“X" Signature = Don’t Care

us us U9
AN [~ ]
OOOOE ! 16 1 HHO3 1825 [ 1 16 [] HHO3 1825d J 16 [] HHO3
2F96 0 2 -+ 15 1 9225 3paH [ 2 15 [ 0000 3pan [ 2 15 1 0000
2F96 [} 3 12 [1 0000 9225 ] 3 13 [1 1A80 HP4s [f 3 14 [ 3s9F
0000 ( ¢« 13 [] 9225 1480 [ 4 13 [0 u3su 38eF 4 13 [ 9479
HH03 [ 5 12 {1 0000 u3su [ s 12 [J C745 9479 (] 5 32 [] 53F5
3CFH [ 6 11 [ HP46 cr45 [ s 11 [1 HP46 53F5 ] 6 i1 [J 59PC
P6FP [ 7 10 [1 0000 HHO3 (] 7 10 [1 U288 0000 ] 7 10 [J HHO3
0000( s 9 [} HP46 0000 ] 8 9 0 7F5U 0000 [ 8 9 f] 7F5U
u15 U19
G

1825d 1 16 [1 HHO3 1825 [ 1 16 [1 HHO3

3pan [ 2 15 [ 0000 3pan ] 2 15 0 0000

59PC [} 3 14 1 7H38 pagr ] 3 14 P 99F0

7H38 ] 4 13 [} 79Fa 99F0 [ 4 13 [ FP6C

79F4 ] s 12 [] HaA2 FrPec [ s 12 [1 caop

H4AZ [ 6 11 [] P4gF caop ] 6 1 [} uisa

0000 ] 7 10 [1 0000 ’ ooco { 7 10 [1 oooo

0000 ] 8 9 p7rsu 0000 [ 8 9 [ 7F5U

Indications:

This closed loop allows the verification of each input and output of the four registers which comprise the Feedback
Shift Register. An incorrect signature indicates a faulty device or problem with the printed circuit trace.

NOTE

Be sure to return the Test Switches (A151) to their NORMAL
positions after testing.
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Table 8-9. A1 Troubleshooting Procedure (Continued)

Perform the Counter Diagnostic (Diag 0-7).

Purpose: The counter diagnostic exercises nodes on U5, U8, U9, U15,and U190on the A1Mainboard, which are not
exercised by the signature analyzer diagnostic. The test is initiated as follows:

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-7 (S1=0 $2=7).
b. Connect the test signature analyzer as follows:
Controls:
START .ot Falling edge
STOP .ot Rising edge
CLOCK ........... e Rising edge
Timing Pod:
START ... i, . A3 TP A15
STOP it A3 TP A15
CLOCK .\iiiiiiiiieiiiaienns A3TPRD
GND ... i i A3 TP GND
c. Connect the 5005B (UUT) as follows:
Timing Pod:
START/ST/SP ..o A3 TP ST
STOP/QUAL ......... ...t A3 TP SP
CLOCK ...iiiiinn ., A3 TP RD CLK
GND .. i e A3 TP GND
DataProbe ................... A3 TP DATA
d. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates
the diagnostic.
CAUTION
This test rapidly opens and closes relays on the A1 Main
Assembly. Extended running of this test could cause the
relays to fail. Run the test only while necessary.
e. Place the test signature analyzer data probe on a +5 volt TP within the UUT and verify:
+5volts oo 1299
f.

The key signature for this diagnostic is on U19 pin 11 (on the A1 Mainboard). This signature should be “911P"".

NOTE

This test takes several seconds for each pass.
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Indications:

If the key signature is incorrect, use the schematic diagram and the following signatures to determine which of the
counter integrated circuits is faulty.

S.A Setup — Polarities S.A. Setup — UUT Connections
Clk: £ Clk: RD
Start: % Start/Stop: A15
Stop: £ Stop Qual: A15

V¢ Signature = 1299

“X” Signature = Don’t Care

uUs us
[ ] A/
0000 [ 1 16 {3 1299 2epH Q1 16 51299 22pH [ 1 1299 .
391a ] 2 15 [ 4H38 51414 [] 2 15 ] C13C 514H-[ 2 HOOH
391A [ 3 14 [J 1225 FPO3 [ 3 14 ] 2U99 138P [ 3 3PHC
0000 [ 4 13 [ FPO3 2u99 [ ¢ 13 [J uP2A 3PHC [ 4 33HH
1209 f] 5 12 ] 9P uP2a [ 5 12 [] 408U 33HH ] 5 1225
3914 [] 6 11 ] 3UF1 408U [ 6 11 [) 3UF1 12250 6 U43C
2c83 (] 7 10 {3 CH51 1208 [ 7 10 [J AUBS cisc 1209
0000 (] & 9 [ 138P 0000 O 8 9 [ AUSA 0000 [ 8 AUSA
u1s u19
[ /]

22pH [ 1299 22PH If 1 16 [ 1299

519H [ 203F 5194 [ 2 15 [1 5FsC

v4sc [ 5946 Fco1 [ 3 14 ) cHs1

5946 [ c7C8 cHs1 [ 4 13 [ 9953

c7ce { 5UU0 9953 [ 5 12 ) csee

50U0 FCO1 cse89 ] 6 1 [Jotp

c13¢ [ HOOH ciscqr 10 [J 203F

0000 { AUSA 0000 [ 8 9 0 AusA

Perform the Time Interval Diagnostic (Diag 0-8).

Purpose: The Time Interval Diagnostic is similar to the Counter test, in that it places the four FSR counter ICs in a
closed loop for testing. In this mode, however, data selector A1U3 is configured to direct the 10 MHz internal clock

into the counter chain, while supplying an arbitrary gate. This test verifies the counter ICs and A1U3 in the T.I. mode
of operation.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-8 (S1=0 S2=8).

b. Connect the test signature analyzer as follows:

Controls:
START .. i, Falling edge
STOP .. Rising edge
CLOCK ...ttt Rising edge
Timing Pod:
START ... i A3 TP A15
STOP ..t i i A3 TP A15
CLOCK ...oiiii i A3 TPRD
CGND .. A3 TP GND
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Table 8-9. AT Troubleshooting Procedure (Continued)

c. Connect the 5005B (UUT) as follows:

Timing Pod:
START/ST/SP ... i A3 TP ST
STOP/QUAL ...t A3 TP SP
CLOCK .. i A3 TP CLK
(GND) e A3 TP GND
Data Probe ................... A3 TP DATA

d. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
e. Observe the display of the UUT. It should show a display of “1.854X”, flashing at a rapid rate.

Indications:

If the display appears as described above, the test is passed. Proceed to the next diagnostic. If not, check A1U3 (pin
3) for a 10 MHz TTL square wave. If the square wave is present, check A1U3 for the following signatures:

S.A Setup — Polarities S.A. Setup — UUT Connections
Clkk: £ ' Clk: RD
Start: © Start/Stop: A15
Stop: F Stop Qual: A15

Vcc Signature = 6627

“X” Signature = Don't Care

u3
0000 O 1 16 b 6627
8F8s ] 2 15 11 0000
0000 [ 3 14 ) uaHE
7A56 [ 4 13 [J 7A56
1F11 ] s 12 [] 7A56
0000 ] 6 11 ) epsp
Fsac ] 7 10 {] UF81
oooo [ 8 9 ) 485P

Perform the DAC Static Output Diagnostics (Diags 0-9 through 0-C).

Purpose: The four diagnostics, which make up the DAC static output test, instruct the microprocessor to program
preselected dc voltages into all four DACs U1, U4, U7, and U13 (on the A1 assembly). The voltages can be measured
on TP’s 1, 2, 3, and 4 on A1, and should be within £1% of the programmed value. The four diagnostics shift the
programmed voltages to each of the four DACs, as indicated in the table below.

Procedure:
a. Sequentially set the diagnostic rotary switches on A3 to each of the four positions listed below. For each

position, measure the dc voltage at TP’s 1, 2, 3, and 4. Remember to turn the UUT LINE switch from ON to OFF
then back to ON again, each time a new diagnostic is selected.

At | A Sy | e | ey | s
0 9 0.0v +7.65V 0.45V -7.65V
0 A -7.65V 0.0v +7.65V 0.45V
0 B 0.45V -7.65V 0.0V +7.65V
0 C +7.65V 0.45v -7.65V 0.0v
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Indications:

This test gives a staticindication of the programmability and accuracy of each of the four DACs. The inputs of all four
DACs are configured in parallel. Address decoder U2A enables each DAC. If any of the DAC voltages are incorrect,
check the Current-to-Voltage translators U14, A-D, and the indicated DAC output.

Perform the DAC Dynamic Ramp Diagnostic (Diag 0-D).

Purpose: The DAC Dynamic Ramp diagnostic instructs the microprocessor to program all four DACs to output a
ramp waveform. The ramp cycles from +7.65 volts to -7.65 volts. By observing the output of each DAC, the accuracy
and linearity can be monitored.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-D (S1=0 $2=D).
b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c. Connect an oscilloscope to each of the four DAC test points in turn, and observe the ramp outputs. The outputs
from the DACs can be obtained as a voltage waveform at the following test points:

AlU1=TP1 A1U4 =TP2 A1U7 =TP3 A1U13 = TP4

+10V
+7.65V — K
oV —
— -7.65V
-10V
Scope:
Volts/div ... e 0.5V (10:1)
Time/div ... o 50 ms
Coupling .o e DC
AUtO/NOIM . i i i it (NORM)
L7 -4-= O + Slope

Indications:

By setting the voltage sensitivity, vertical position, and horizontal position controls, the different areas of the
waveform can be viewed. This allows checks for missing levels and nonlinearities.

Note that the smallest increment on the stairstep waveform should be 30 mV in height. The 0-volt level is displayed
twice i.e., lasts twice as long as the other levels.
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Perform the Vp+ Zero Offset Value Diagnostic (Diag 0-E).

Purpose: The Vp+ Test finds the offset value necessary to zero the Vp+ circuits. The microprocessor first programs
A1K2 Data Switch Relay to the calibration position. The microprocessor programs DAC A1U1 to a starting voltage
level and checks the DATA (PROBE) line from the Mainboard to establish if a transition on the input comparators has
occurred. If not, the microprocessor increments the program value to the DAC, until a transition occurs. This value
is established to be the zero offset value for the comparators and DACs. This value is sent to the display.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-E (S1=0 S2=E).
b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

CAUTION

This test rapidly opens and closes relays on the A1 Main
Assembly. Extended running of this test could cause the
relays to fail. Run the test only while necessary.

c. The display should contain a reading between -0.10 and 0.10.
Indications:

If azero offset between -0.10 and +0.10 volts is not obtained, the display will usually contain a +12.50 or -12.50 result.
This indicates that the diagnostic program did not recognize a transition, and continued stepping to its
programmable limits. If this happens, try the procedure again. If it is still bad, monitor the output of A1U12 for a
transition while repeating the diagnostic. Follow the transition through the A1 circuitry to DATA (PROBE) J1 pin 28.

Perform the Vp- Zero Offset Value Diagnostic (Diag 0-F).

Purpose: The Vp- Test finds the offset value necessary to zero the Vp- circuits. The microprocessor first programs
A1K2 Data Switch Relay to the calibration position. The microprocessor programs DAC U1to astarting voltage level
and checks the DATA (PROBE) line from the Mainboard to establish if a transition on the input comparators has
occurred. If not the microprocessor increments the program value to the DAC, until a transition occurs. This value is
established to be the zero offset value for the comparators and DACs. This value is sent to the display.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-F (S1=0 S2=F).
b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

CAUTION

This test rapidly opens and closes relays on the A1 Main
assembly. Extended running of this test could cause the
relays to fail. Run the test only while necessary.

c. The display should contain a reading between -0.10 and 0.10.
Indications:

If a zero offset between -0.10 and +0.10 volts is not obtained, the display will usually contain a+12.50 or -12.50 result.
This indicates that the diagnostic program did not recognize a transition, and continued stepping to its
programmable limits. If this happens, try the procedure again. If it is still bad, monitor the output of A1U12 for a
transition while repeating the diagnostic. Follow the transition through the A1 circuitry to DATA (PROBE) J1 pin 28.
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8-300. A2 DVM TROUBLESHOOTING

CAUTION

The DVM board is sensitive to fingerprints and other con-
tamination. Do not handle board with bare fingers except at the
edges. Contamination can cause malfunctions in the DVM
circuitry.

8-301. The following tests verify specific circuits within the A2 assembly. As each test is
performed, the operative status of the indicated circuits is determined. Perform the tests in the

order given. Read the complete test description before initiating any DVM diagnostics. The A2
troubleshooting tests are:

TROUBLESHOOTING TEST DIAGNOSTIC NUMBER

Test Point Measurements

Zero Offset Value/25V range
Zero Offset Value/250V range
Auto-Calibration/25V range
Auto-Calibration/250V range
Uncorrected Reading/25V range
Uncorrected Reading/250V range
Zero Offset Value/Ohms Mode
Reference Voltage/Ohms Mode
Measured Voltage/Ohms Mode
Overvoltage Detector Test

[ N T G Y |t S
C I I N |
&\JO\U'!N&—IUJO

8-302. Prior to troubleshooting the A2 DVM assembly, it is recommended that the technician
read and understand the DVM theory of operation given in this section.

Table 8-10. A2 Troubleshooting Procedures

Perform the Test Point Measurements.

Purpose: The following two tests provide preliminary verification that the DVM reference voltage {(+10.00V) and
the assembly subclock signals are present.

Procedure:
a. Connect a dc voltmeter to the A2 assembly as follows: positive (red) lead to TP1, and negative (black) to TP2.

The dc voltage should be 10.000 volts, £1 mV. If the voltage is only slightly off, attempt to adjust using A2R2.

b. With afrequency counter, measure the frequency of the TTL subclock signal at A2U7 pin 8. This is the 10 MHz
main clock, divided by a factor of “61”. The output frequency should be =163.93 kHz. If the frequency is
incorrect, check the 10 MHz main clock input at U8 pin 2. The output of U8 pin 15 should be 655.73 kHz.

Indications:

If a fault is located at these areas, use the schematic to locate the problem and correct before checking for further
faults.
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Zero Offset Value for 25 Volt Range (Diag 1-0).

Purpose: The purpose of the Zero Offset Value diagnostic is to instruct the microprocessor to force the DVM
assembly into the 25V range, and ground the input. The resultant voltage measurement represents the offset
voltage at zero volts for the 25V range. The diagnostic activates the range and grounds the input through the Analog
Crosspoint Switch. The measured offset is displayed during the test.

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-0 (S1=1 52=0).

b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
c. Verify that the 50058 displays a zero offset value between -0020. and +0020.

Indications:

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be ground). Check the status of
Q3 and Q4 (Q4 should be on, Q3 should be off). Check the Data/Cal relay (it should be in the CAL position).

Zero Offset Value for 250 Volt Range (Diag 1-3).

Purpose: The purpose of the Zero Offset Value diagnostic is to instruct the microprocessor to force the DVM
assembly into the 250V range, and ground the input. The resultant voltage measurement represents the offset
voltage at zero volts for the 250V range. The diagnostic activates the range and grounds the input through the
Analog Crosspoint Switch. The measured offset is displayed during the test.

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-3 (51=1 §2=3).

b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c. Verify that the 50058 displays a zero offset value between -0020. and +0020.

Indications:

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be ground). Check the status of
Q3 and Q4 (Q3 should be on, Q4 should be off}). Check the Data/Cal relay (it should be in the CAL position).
AUTO-CAL for 25 Volt Range (Diag 1-1).

Purpose: The purpose of the Auto-Cal diagnostic is to instruct the microprocessor to force the DVM assembly into
the 25V range, and connect the input to the 10.00-volt precision reference. The resultant voltage measurement
represents the DVM voltage value with a known input voltage (+10.00). The diagnostic activates the range and
connects the input through the Analog Crosspoint Switch. The measured value is displayed during the test.

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-1 (S1=1 S2=1).

b. Turn the UUT LINE switch from ON to OFF then back back to ON. This initiates the diagnostic.
c. Verify that the 5005B displays an Auto-Cal value between 09500. and 10100.

Indications:

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be +10.00V). Check the status of
Q3 and Q4 (Q3 should be on, Q4 should be off). Check the Data/Cal relay (it should be in the CAL position).

AUTO-CAL For 250 Volt Range (Diag 1-4).

Purpose: The purpose of the Auto-Cal diagnostic is to instruct the microprocessor to force the DVM assembly into
the 250V range, and connect the input to the +10.00 volt precision reference. The resultant voltage measurement
represents the DVM voltage value with a known input voltage (+10.00). The diagnostic activates the range and
connects the input through the Analog Crosspoint Switch. The measured value is displayed during the test.
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Procedure:

a. Set the diagnostic rotary switches on A3 to 1-4 (S1=1 52=4).

b. Turn the UUT LINE switch from ON to OFF then back back to ON. This initiates the diagnostic.
c. Verify that the 5005B displays an Auto-Cal value between 00940. and 01020.

Indications:

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be +10.00V). Check the status of
Q3 and Q4 (Q3 should be on, Q4 should be off). Check the Data/Cal relay (it should be in the CAL position}).

Uncorrected Reading For The 25 Volt Range (Diag 1-2).

Purpose: The purpose of the uncorrected reading diagnostic is to instruct the microprocessor to force the DVM
assembly into the 25V range, and connect the input to the Data Probe path. The resultant voltage measurement
represents the DVM voltage value through the Data Probe path. The diagnostic activates the range and connects
the input through the Analog Crosspoint Switch. The measured value is displayed during the test.

The microprocessor enables the voltage probe path and continuously measures the probe tip voltage. This raw
voltage measurement is sent to the microprocessor. No arithmetic is performed. The raw measurement value is sent
to the display. Thisis a test of the probe capability to measure araw voltage properly. Note that the displayed voltage
will not be the actual voltage present at the tip due to offsets and scaling. The formula for computing the actual
voltage at the probe tip is:

Uncorrected reading - Zero offset
10.00 volt ref reading - Zero offset

Voltage at Tip = x1o0v

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-2 (S1=1 $2=2).

b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c. Verify that the 5005B displays an uncorrected DVM value within the allowable tolerance, as defined above.
Indications:

If the display contains an incorrect result, check the status of A2K2 (it should be in the DATA position). Check the
status of Q3 and Q4 (Q3 should be on, Q4 should be off).

Uncorrected Reading For The 250 Volt Range (Diag 1-5).

Purpose: The purpose of the uncorrected reading diagnostic is to instruct the microprocessor to force the DVM
assembly into the 250V range, and connect the input to the Data Probe path. The resultant voltage measurement
represents the DVM voltage value through the Data Probe path. The diagnostic activates the range and connects
the input through the Analog Crosspoint Switch. The measured value is displayed during the test.

The microprocessor enables the voltage probe path and continuously measures the probe tip voltage. This raw
voltage measurement is sent to the microprocessor. No arithmeticis performed. The raw measurement value is sent
to the display. This is a test of the probe capability to measure araw voltage properly. Note that the displayed voltage
will not be the actual voltage present at the tip due to offsets and scaling. The formula for computing the actual
voltage at the probe tip is:

Uncorrected reading - Zero offset
10.00 volt ref reading - Zero offset

Voltage at Tip = X10V

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-5 (S1=1 $2=5).

b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c. Verify that the 5005B displays an uncorrected DVM value within the allowable tolerance, as defined above.
Indications:

If the display contains an incorrect result, check the status of A2K2 (it should be in the DATA position). Check the
status of Q3 and Q4 (Q3 should be on, Q4 should be off).
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10.

M.

Zero Offset Value For Ohms (Diag 1-6).

Purpose: The purpose of the Zero Offset Value diagnostic is to instruct the microprocessor to force the DVM
assembly into the 2.5V range (Ohms only), and ground the input. The resultant voltage measurement represents the
offset voltage at zero volts for the Ohms mode. The diagnostic activates the range and grounds the input through
the Analog Crosspoint Switch. The measured offset is displayed during the test.

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-6 (S1=1 52=6).

b. Turn the UUT LINE switch from ON to OFF then back back to ON. This initiates the diagnostic.
c. Verify that the 5005B displays a zero offset value between -0020. and +0020.

Indications:

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be ground). Check the status of
Q3 and Q4 (Q4 and Q3 should both be off). Check the Data/Cal relay (it should be in the CAL position).

Reference Voltage For Ohms (Diag 1-7).

Purpose: The purpose of the reference voltage diagnostic is to instruct the microprocessor to force the DVM
assembly into the 2.5V range (Ohms only), and connect the input to the +2.0 volt Reference. The resultant voltage
measurement represents the DVM -2.0 volt reference value for the Ohms mode. The diagnostic activates the range
and connects the input through the Analog Crosspoint Switch. The measured value is displayed during the test,

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-7 (S1=1 $2=7).

b. Turn the UUT LINE switch from ON to OFF then back back to ON. This initiates the diagnostic.

c. Verify that the 5005B displays an Ohms reference value between 19500 and 20500.

If the display contains an incorrect result, check the status of A2U2 pin 9 (it should be +2.00 volts). Check the status
of Q3 and Q4 (Q4 and Q3 should both be off). Check the status of A2K2 (it should be in the CAL position).

Measure Voltage for Ohms (Diag 1-8).

Purpose: The purpose of the measure voltage diagnostic is to instruct the microprocessor to force the DVM
assembly into the 2.5V range (Ohms mode), connect the DVM input to the Data Probe path, and connect the +2.0
volt current source, through K1, to the Data Probe reference resistor. The resultant voltage measurement
represents the DVM reference voltage value through the Data Probe path. The diagnostic activates the range and
connects the input through the Analog Crosspoint Switch. The measured value is displayed during the test.

The microprocessor enables the voltage probe path and continuously measures the voltage through the probe
reference resistance. This raw voltage measurement is sent to the microprocessor. No arithmetic is performed. The
raw measurement value is sent to the display. This is a test of the probe capability to measure a raw voltage properly.
Note that the displayed voltage will not be the actual voltage present at the tip due to offsets and scaling.

Procedure:

a. Set the diagnostic rotary switches on A3 to 1-8 (51=1 $2=8).

b. Turn the UUT LINE switch from ON to OFF then back back to ON. This initiates the diagnostic.
c. Verify that the 5005B displays an Ohms reference value between -0020. and +0020.

Indications:

If the display contains anincorrect result, check the status of A2K2 and K1 (K2 in CAL, K1 closed). Check the status of
Q3 and Q4(Q4and Q3 should both be off). Follow the +2.00 volts from A2U3 pin 6, through K1, through the A5 Data
Probe, back to the A2 DVM assembly A2K2, to the input of the A/D U4 pin 15.

Perform the Overvoltage Detector test.

Purpose: The Overvoltage Detector circuit, consisting of U6, Q5, and assorted support circuitry, is normally a
passive or nonactive circuit. The purpose of the circuit is to detect an overvoltage condition at A2R19. This point is
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normally 2.0 voits, generated by U3 for use during the Ohmmeter mode. If, during the Ohmmeter mode, the Data
Probe tip is placed on a dc voltage, the Overvoltage Detector should sense the error and force the interrupt line
OVOL low. This halts the microprocessor and the measurement, and opens the OHM Control relay, protecting the

A2 DVM assembly.

Procedure:

To test the Overvoltage Detector circuit, place the 50058 into the OHMs (K(}) mode.
b. Monitor OVOL, by connecting an oscilloscope or logic probe to the collector of A2Q5.

c. First, force an overvoltage condition by momentarily connecting the output of U3 pin 6to +5 volts. The (lower)
U6 Op-amp should switch states, turning Q5 on, which causes OVOL to go low.

d. Next, force an undervoltage condition, by momentarily connecting the output of U3 pin 6 to ground. The
(upper) U6 Op-amp should switch states, turning Q5 on, which causes OVOL to go low.

Indications:

When either an overvoltage or undervoltage condition exists at U3 pin 6, the Overvoltage Detector should respond
by driving OVOL low. Overvoltage is any dc level greater than 2.95 volts, undervoltage is any dc level less than 0.9
volts. With the overvoltage condition removed, the circuit should return to its quiescent state with OVOL high.

8-303. A3 TROUBLESHOOTING

8-304. The A3 Microprocessor Assembly contains the microprocessor, RAM, ROM, and 1/0
devices. A majority of the A3 circuitry is verified by the Kernel Troubleshooting Procedure in

Table 8-8. The following diagnostics verify the Output Port and the Timer circuits.

TROUBLESHOOTING TEST

DIAGNOSTIC NUMBER

Output Port Diagnostic 0-4
Timer Diagnostic

0-5

Table 8-11. A3 Troubleshooting Procedure

1.

Perform the Output Port Diagnostic (Diag 0-4).

a. Set the diagnostic rotary switches on A3 to 0-4 (S1=0 S2=4).

b. Connect the test signature analyzer as follows:

Controls:

Timing Pod:

START ..ttt Falling edge
STOP .t Rising edge
CLOCK ...ttt Rising edge
START ..t A3 TP A15
STOP ... ... ..... e A3 TP A15
CLOCK ..itiiiiii i A3TPRD
GND .. it i A3 TP GND
NOTE

The cable leading to the ABHP-IB Assembly can
be disconnected for convenience.
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Table 8-11. A3 Troubleshooting Procedures (Continued)

c. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
d. Verify the signaturesfor the four memory devices, U4, U8, U11,and U13 and buffers U7 and U10 as listed below:

S.A Setup — Polarities S.A. Setup — UUT Coﬁnections
Clk: £ Clk: WR
Start: Start/Stop: A15
Stop: Stop Qual: A15

Vcc Signature = F3C3
“X" Signature = Don’t Care

U4 u7 us
7P10 ] 1 40 [ F3C3 A675[ 1 14 1 F3C3 PF16 ] 1 a0 p F3C3
F3c3 ( 2 39 ] x 65F6 [ 2 13 0 63U4 UH7H [] 2 ag [J A675
F3C3 [ 3 38 [] 36C6 UH7H Q 3 12 1 AD47 F3C3 (] 3 3s [J 18UH
0000 [ 4 37 [] 0000 3PFP[] 4 n [ POCC 0000 (] 4 37 [J 382P
F3C3 0 s 36 [1 UsU5 PF16 [ 5 10 [0 2308 1c29 4 s 36 [ 2988
Faca g s 35 [J 0000 2UAS[] s 9 [0 0000 F3C3 (] s 35 [1 HOA8
98co [ 7 34 1 0000 oooo g 7 8 DF3c3 98C9a (] 7 34 ] 6FAS
F3C3 [ 8 33 [ 5118 F3C3 ] & 33 p UsU5
ocoo O o 32 [J H138 XM e 32 P Co58
F3c3 [ o 31 [1 oooo F3C3 {] w0 3t [J 99H4
0000 O 30 [J HAHO 0000 { 30 P 63U4
4357 [ 12 29 [1 8F6F 4357 [] 12 29 1 POCC
p22u O 13 28 [J scus p22U (] 13 28 [1 6C5U
oira Qe 27 O scco 01Fall 1« 27 PesAs
uscc [ 15 26 1 8299 uscc [ s 26 1 C296
eaeF 016 25 [) 4463 6A6F [J 16 25 P H7HG
HPua O 17 24 1 44p0 HPU4 [ 17 24 [1 F160
8g09 O 18 23 P gooo 8809 [] 18 23 [} 6751
HeHp O 19 22 0 cHas HeHP [ 1o 22 B gy
oooo O 20 21 ] cHa3 0000 [] 20 21 0 gapu
v10 un uU13
382P [ + 14 [1 F3C3 25184 1 40 ) F3C3 5C0A ] 1 a0 [} F3C3
UC9H (] 2 13 [ H7H6 F3c3 ] 2 ag [} 901C Fac3 ] 2 a9 I X
6FAS5 (] 3 12 [] 1465 Fac3 3 38 [] 6C66 F3C3 ] 3 38 I X
AU16 ] 4 11 [1 98C9 0000 ] 4 a7 1 31C2 0000 ] 4 37 p X
99H4 ] 5 10 [] 5COA Faca s 3 P 6UHT Fac3 ] s 3 [ X
5A67 (] & 9 ] F3C3 F3c3 [ s 35 [J 6PF1 F3C3 ] 6 35 1 X
0co0( - 8 {1 0000 gsce [ 7 34 [J 0A67 98Co [] 7 s px
F3ca [ e 33 [J 118U F3C3 [] 8 33P0 X
o000 [ o 32 1 1382 0000 [] o 32 [ x
Fac3 [ 1w 31 x F3c3 [] w0 31 [ F3c3
0000 O 1 3 0 x o000 [ 1 30 [J F3C3
4357 12 29 B x 4357 [ 12 23 0 Fac3
p22u [ 13 2 [ x p22u (] 13 28 [} F3C3
01F4 [ 14 27 ) cCos 01F4 [] 14 27 [ F3cC3
uscc O s 26 [J 299H usce [ 1s 26 [1 F3c3
sa6F [ 16 25 [ 4630 6A6F [ 16 25 1 oooo
HpPua [ 17 24 [ apoc HPUa [ 17 22 1 Fac3
as09 [ 18 23 1 0000 8809 [] 18 23 1] gooo
HeHp O 18 22 [1 CHA3 HaHp [] 19 22 [} cHA3
o000 § 20 21 [ cHa3 o000 [} 20 21 [I cHA3

Indications:

This test individually checks out each of the four memory devices and their buffers. A bad signature on any memory
or buffer (output) indicates a bad device.
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Perform the Timer Diagnostic (Diag 0-5).

Purpose: The purpose of the timer diagnostic is to verify proper operation of the A3 Timer circuits.

Procedure:
a. Set the diagnostic rotary switches on A3 to 0-5 (S1=0 S2=5).

b. Connect the test signature analyzer as follows:

Controls:
START ..o, Falling edge
STOP Rising edge
CLOCK ..o, Rising edge
Timing Pod:
START .. A3 TP A15
STOP . i A3 TP A15
CLOCK ... A3TPRD
GND ... ..o A3 TP GND

c.  Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

d. Verify the key signatures as follows:

Location Key Signature
A3Ul6pin7 ................ F8P6

AUl pin 21 ... ... ..., 0352
A3U16pin2 ................ 0000 (flashing)
A3UT6pin3  ................ 0000

Indications:

The timer circuitry utilizes the divided down 10 MHz clock (2.6 MHz) and internal down-counters within U8 to
generate the one-second gate interval reset to the microprocessor. If any of the signatures are incorrect, backtrace

the circuit.

8-305. A4 TROUBLESHOOTING

8-306. The A4 Keyboard and Display Assembly contains the instrument display LEDs, status

LEDs, and keyboard. The following diagnostics verify all LEDs and the keyboard.

TROUBLESHOOTING TEST DIAGNOSTIC NUMBER
Display Test (Part 1) 1-9
Display Test (Part 1l) 1-A
Keyboard Test 1-B
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Table 8-12. A4 Troubleshooting Procedure

Perform Part | of the Display Test {Diag 1-9).

Purpose: The purpose of Part | of the display testis to lightall the front panel LEDs, allowing a visual confirmation of
all front panel indicators.

Procedure:
Set the diagnostic rotary switches on A3 to 1-9 (S1=1 52=9).
b. Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

c. Verify that all front panel LEDs, except GATE and UNSTABLE, light continuously. UNSTABLE should flash at
approximately a 5 Hz rate. The MSD in the display should have only the center segment lighted.

Indications:

If any of the LEDs fail to light, refer to the disassembly procedures, remove the A4 assembly, and replace the LED.

Perform Part Il of the Display Test (Diag 1-A).

Purpose: Part Il of the display test marches all the possible display characters across the display, in a repeating
routine. The alarm sounds, repeating a string of 10 beeps. Additionally, the diagnostic provides signatures for the A3
Display Driver I1C.

Procedure:
a. Set the diagnostic rotary switches on A3 to 1-A (S1=1 S2=A).

b. Connect the test signature analyzer as follows:

Controls:
START ..., Falling edge
STOP ..o Rising edge
CLOCK .. .viiiiiiiii e Rising edge
Timing Pod:
START \iiiieiiieeiaeaeaens A3TP A15
K 1 A3 TP A15
CLOCK ..vvviiieiie e A3 TP WR
GND .. i i A3 TP GND

Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.

d. Observe the display and verify that the characters listed below scroll from right to left across the rightmost five
display digits.

0.1.2.3.4.5.6.7.8.9.A.C.F.H.P.U.----

All other remaining LEDs on the front panel should not be lighted. The diagnostic takes approxnmately n
seconds to complete one cycle.
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Table 8-12. A4 Troubleshooting Procedure (Continued)

e. Verify the signatures listed below, by probing the Display Decoder Driver IC, A3U6. Note that it will take at least
11 seconds to clock the data into the test signature analyzer. Hold the probe onto the lead for 2 gates to obtain
accurate data.

S.A Setup — Polarities S.A. Setup — UUT Connections
Cik: f Clk: WR
Start: % Start/Stop: A15
Stop: £ Stop Qual: A15

Vcc Signature = H907

“X" Signature = Don’t Care

use

0 x
0 x
0 x
0 x
D X
h x
b x
1 X
[ x
N Hoo7
D x
1B
N x

PX

xX X X X

0Cs51
5703
cass
PPPC
2783
oceP
UFCS
AAU4
9283
8A3P

© ® N U A W N -

Indications:

If the character pattern is incorrect, or one or more of the signatures on A3U6 are incorrect, suspect A3U6.

Perform the Keyboard Test (Diag 1-B).

Purpose: The Keyboard test configures the instrument to respond to a keypress by the operator by displaying the
corresponding front panel key number.

Procedure:
a. Set the diagnostic rotary switches on A3 to 1-B (S1=1 52=B).
b.  Turn the UUT LINE switch from ON to OFF then back to ON. This initiates the diagnostic.
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Table 8-12. A4 Troubleshooting Procedure (Continued)

c. Inany sequence, press each of the front panel keys during the time that the display shows --19 and the alarmiis
sounding. Verify that the display responds with key codes as listed below:

A
<

E DISPLAY KEY DISPLAY

2
=3
b}
z

GATE GATE

UNSTABLE

)
»
=1
>

UNSTABLE

<3
2
8
x

GATE

O

UNSTABLE

m
2
3
o
2

GATE
! 1
[

x o

4 ll:l'

[:::]E [:::]’) lIII'
S

UNSTABLE

-
[=]
1
=
~N

GATE

UNSTABLE

GATE

@ &0

UNSTABLE

[+]
14
Q
2]
=

o

GATE

UNSTABLE

GATE

)
“
»
]
=

UNSTABLE

) , - GATE
t -
UNSTABLE
GAT
! ! £
i '
UNSTABLE

GATE

DR oHodolo

Vp+

GATE

UNSTABLE

GATE

UNSTABLE

oMo

[ bl
i !
UNSTABLE

D402 @)

Indications:

If any one of the key responses are incorrect, suspect the corresponding pushbutton key. If several key responses
are incorrect, check for a shorted or open trace or bad ribbon cable wire in the X and Y matrix lines from A3U3 or
A8U20. If all the key responses are incorrect, suspect A3U3 or A8U20.

8-307. A8 TROUBLESHOOTING

‘ 8-308. The A8 HP-IB Assembly contains all the circuitry necessary to monitor 5005B operation
’ and provide external keypress capability from a controller. The following procedure tests critical
areas of the assembly.
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Table 8-13. A8 Troubleshooting

Test for proper signatures on the HP-I1B Assembly.
Purpose: The purpose of this procedure is to verify key sigantures on the A8 Assembly.
Procedure:

a. Remove the jumper W1-W9 from the A8 Assembly.

b. Connect the test signature analyzer as follows:

Controls:
START .. Rising edge
STOP .t Rising edge
CLOCK ..t Rising edge
Timing Pod:
START ..., A8 TP A15
STOP i A8 TP A15
CLOCK .. i A8 TPRD
GND .. i A8 TP GND

c. Turn the UUT LINE switch fron ON to OFF then back to ON. This initiates the freerun condition of the HP-1B
microprocessor.

d. Verify the signatures listed below by probing U5, U7, U8, U15, U21, and U22.

S.A Setup — Polarities S.A. Setup — UUT Connections
Clk: * Clk: RD
Start: £ Start/Stop: A15
Stop: Stop Qual: A15

Ve Signature = 0001
“X” Signature = Don't Care

u7 ve
0000 x Qo 40 1 X xQgn 14 [ X
0001 x [ 2 39 [ x X[ 2 1 fx
0001 x 0O 3 38 P x x(s 12 ] x
X x0Q 4 37 0 x 0001 [] 4 11 [ x
X xQ s 36 [0 x UsHs [ 5 10 [J U3HS
X x[ s 35 0 x 0001 (] 6 s [1 0000
X xQq - 34 0 x 0000 ] 7 8 [ usHs
x[s 33 [ x
x0o 32 A 0000
x 0w 31 [ o001
x {n 30 [ 0000
X 2 29 ] X
x [ 13 28 {1 755P
x [ 4 27 [ 3827
X g 15 26 [J 3C96
x 0O 16 25 D HAPY
x Q7 24 1] 1293
x [ 1 23 0 HPPO
Xx s 22 1 2H70
X [ 20 21 [] HC89
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Table 8-13. A8 Troubleshooting (Continued)
u21 u22
s v

HC89 ] 0001 3C96 ﬂ 1 16 [1 0001 0000 [] 1 20 hoom
2H70 [l 2HP8 3827 ] 2 15 [1 6H49 uuuu [ 2 19 [] 52F8
HPPO D Pso2 755P [] 3 14 [} 0996 0001 [] 3 18 [] 0000
PCO1 N 5402 0000 f] 4 13 [] U3HS 0001 [] 4 17 [ 0001
0000 ] 3uFAa 0000 ] 5 12 [J P255 5555 ] s 16 J UPFH
0001 0 soPH 0001 ] 6 11 [] 4POA ccccf] s 15 [J 0AFA
46FP 0 92cs F2a6 ] 7 10 ] 12u3 0001 ] 7 14 [J 0001
0000 D Fuz2e 0000 [ 8 9 P Pcon 0001 ] 8 13 [J 0001

7F7F (] 9 12 ] 5H21

0000 (] 10 11 [J 0000

Indications:

This test individually checks out key signatures on the HP-IB Assembly. Any bad signatures on any IC should be
backtraced to its source to find the faulty part.
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HP-18
CONNECTOR

A9 INTERFACE ASSEMBLY 03005-60010

A4 DISPLAY ASSEMBLY 05005-60009

[‘v
kS

AR
«\Qf o

LTS

TEST
SELECT
SWITCHES

AB HP-1B ASSEMBLY 05005-60007

DISPLAY

c
0
A
8
E

SHEEY 1 OF 2 -{

Figure 8-18. Block Diagram (Sheet 2 of 2)
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Figure 8-24
18 HP-IB/A9 HP-IB INTERFACE ASSEMBLY SCHEMATIC DIAGRAM

{See Page 8-111)



Product Line Sales/Support Key

Key Product Line

A Analytical

Components

Computer Systams Sales only

Computer Systems Hardware Sties and Servicss
Computer Systems Software Saies and Services
Electronic Instruments & Measurement Systems

Medics! Products

Medicat Products Primary SRO
Medica! Products Secondary SRO
Personal Computation Products

TEEETR2°¢2

Sates onty for specific product ine
Support only for specific product kne

IMPORTANT: These symbols designate general product line capability. They do not
Insure sales or support availability for all products within a ine, at all locations.
Contact your local sales office for information regarding locations where HP

support is avalisble for specific products.

HP distributors are printed in italics.

ANGOLA

Teleclra

Empresa Técnica de Equipamentos
R. Barbosa Rodnigues, 41-1DT.
Calxa Postal 6487

LUANDA

Tel: 3551535516

EMP

ARGENTINA
Hewlett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-6735, 792-1203
Telex: 17595 BIONAR
Cable: HEWPACKARG
AECHCSP

Biotron SACIM. o l.

Av Passeo Colon 221, Piso §
1399 BUENOS AIRES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adetalde, South Australia
Office

Hewiett-Packard Australia Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
A°,CH,CM,EMSP

Brisbane, Queensland
Office

Hewilelt-Packard Australia Ltd.
10 Payne Road

THE GAP, Queensland 4061
Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACHCMEMP

Canberra, Austraila
Capital Territory
Office

Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
CH.CMEP

Melbourne, Victoria Office
Hewletl-Packard Australia Lid.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Tel: 890 6351

Telex: 31-024

Cable: HEWPARD Melboune
A,CH,CM,CS,EMS,P

Peorth, Western Australia
Office

Hewleti-Packard Austratia Ltd.
261 Stirting Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
A,CH,CM,EMSP

Sydney, New South Wales
Oftfice

Hewlett-Packard Australia Ltd.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CH,CM,CSEMSP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grotienhofstrasse 94
Verkaufsburo Graz

A-8052 GRAZ

Tel: 291-5-66

Telex: 32375

CHE*

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 23-65-11-0
Telex: 134425 HEPA A
ACH,CM,CSEMS,P

BAHRAIN
Green Salon
P.0. Box 557

BAKRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
EM

SALES & SUPPORT OFFICES

Arranged alphabetically by country

BELGIUM

Hewiett-Packard Belgium S.A/MN.V.
Bivd de la Woluwe, 100
Wolrwedal

B- 1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS E,MP,P

BRAZIL

Hewlett-Packard do Brasil l.e.C.
Ltda.

Alameda Rio Negro, 750
Alphaville

06400 BARUER! SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACH,CMCSEMP - ]
Hewlett-Packard do Brasil l.e.C.
Ltda.

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: (021) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A,CH.CMEMSP*

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713
ACH,CME* MS,P*
Hewlett-Packard (Canada) Ltd.
11620A- 168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670
A,CH,CM,CS,EMS,P*

British Columbla
Hewlett-Packard (Canada) Ltd.
10691 Shelibridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-922-5059
ACH,CM,CS,E* MSP*

Manitoba

Hewlett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H OY1
Tel: (204) 786-6701
A,CH,CM,E,MS,P*

New Brunswick
Hewlett-Packard (Canada) Ltd.

37 Sheadiac Road

MONCTON, New Brunswick E2B 2vQ
Tel: (506) 855-2841

CH**

Nova Scotia

Hewlett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tel: (902) 469-7820
CH,CM,CS,E* MS,P*

Ontarlo

Hewleti-Packard (Canada) Ltd.
652 Newbold Street

LONDON, Ontario N6E 255

Tel: (519) 686-9181
ACH,CM,E* MSP* )
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,CH,CM,CS,E,MP,P

Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
QTTAWA, Ontario K2B 8K 1

Tel: (613) 820-6483
A,CH,CM,CSE* MS,P*
Hewlett-Packard (Canada) Ltd.
220 Yorkland Bivd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416) 499-9333

CH

Quebec

Hewleft-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
A,CH,CM,CS.EMPP*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Vaflon

2323 Du Versont Nord

STE. FOY, Quebec G1N 4C2
Tel: (418) 687-4570

CH

CHILE

Jorge Calcagni y Cia. Ltda.
Arturo Buhrle 065

Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile} Ltda.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL

Cable: Olympiachile Santiagochile
CH,CS,P

CHINA, People’'s Republic
of

China Hewlett-Packard Rep. Office
P.O. Box 418

1A Lane 2, Luchang St.

Beiwei Rd., Xuanwu District
BEWING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A,CHCM,CS.EP

COLOMBIA
Instrumeniacién

H. A. Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Aparlado Aereo 6287
BOGOTA 1, D.E.

Tel: 212- 1466

Telex: 44400 INST CO
Cable: AARIS Bogola
CMEM

COSTA RICA

Cientifica Coslarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

]
&

CYPRUS

Telerexa Lid.

P.O. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tet: (02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,CS,EMS,P
Hewlett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV

Te!: (06) 17-60-00
Telex: 37409 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Meji y Cotes No. 60
Arroyo Hondo

SANTO DONINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA)

P

ECUADOR

CYEDE Cia. L1da.
Avenida Eloy Alfaro 1749
Casilla 6423 CC!

auro

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CMEP

Hospilalar S.A.

Robles 625

Casilla 3590

ouiTto

Tel: 545-250, 545- 122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associates
24 Hussein Hegazi Street
Kasr-el-Ain

CAIRO

Tel: 23829, 21641
Telex: IEA UN 93830
CH,CS.EM

Informatic For Syslems
22 Talaat Harb Street
CAIRO

Tel: 759006

Telex: 93938 FRANK UN
CHCS.P

Egyptisn International Office
for Foreign Trade
P.0.Box 2558

CAIRO

Tel: 650021

Telex: 93337 EGPOR

P

EL SALVADOR
IPESA de EI Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 EPISA
ACHCMCS.EP



[2]
&

SALES & SUPPORT OFFICES
Arranged alphabetically by country

FINLAND
Hewlett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tel: 00358-0-4550211
Telex: 9100
A,CHCM.CSEMS,P
Hewlett-Packard Oy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (941) 216318

CH

Hewtett-Packard Oy
Kainvuntie 1-C
SF-80140-14 QUL
Tel: (981) 338785
CH

FRANCE
Hewlett-Packard France
Z.. Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: 16 (42) 58-41-02
Telex: 410770F
ACHEMS,P*
Hewiett-Packard France
64, rue Marchand Saillant
F-6 1000ALENCON

Tel: 16 (33) 29 04 42
Hewlett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESANCON

Tel: 16 (81) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon I
F-28000 BREST

Tel: 16 (98) 03-38-35
Hewlett-Packard France
Chemin des Mouilles
Boite Postale 162
£-69130 ECULLY Cedex
Tel: 16 (78) 833-81-25
Telex: 310617F
A,CH.CS.E.MP
Hawlett-Packard France
Tour Lorraine
Boulevard de France
F-81035 EVRY Cedex
Tel: 16 6 077-96-60
Telex: 6923 15F

E

Hewtett-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS

Tel: 16 (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CH

Hewlett-Packard France
Centre d'Affalre Paris-Nord
Bétiment Ampére 5 élage

Rue de la Commune de Paris
Boite Postale 300

F-83153 LE BLANC MESNIL

Tel: 16 (1) 865-44-52

Telex: 211032F

CH,CS,E.MS

Hewlett-Packard France

Parc d'Activités Cadera
Quartier Jean Mermoz

Avenue du Président JF Kennedy
F-33700 MERIGNAC .
Tel: 16 (56) 34-00-84

Telex: 550105F

CH,E.MS

Hewlett-Packard France
Immueble “Les 3 B”
Nouveau Chemin de la Garde
ZAC de Bois Briand

F-44085 NANTES Cedex

Tel: 16 (40) 50-32-22

CH**

Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63

Hewlett-Packard France
Zane Industrielle de Courtaboeuf
Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F
A,CH,CM,CS EMP.P
Hewlett-Packard France
Paris Porte-Malllot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16
Tel: 16 (1) 502-12-20
Telex: 613663F

CHMS,P

Hewlett-Packard France
124, Boulevard Tourasse
F-84000 PAU

Tel: 16 (59) 80 38 02
Hewlett-Packard France

2 Allée de la Bourgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 740912F
CH,CM.EMS.P*
Hewlett-Packard France

98 Avenue de Bretagne
F-76100 ROUEN

Tel: 16 (35) 63-57-66
CH**,CS

Hewlett-Packard France
Boite Postale 56

F-67033 STRASBOURG Cedex
4 Rue Thomas Mann
F-67200 STRASBOURGCedex
Tel: 16 (88) 28-56-48
Telex: 88014 1F
CH,EMS,P*
Hewlett-Packard France

Le Péripole

3, Chemin du Pigeonnier de la
Cépidre

F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531638F
ACHCSEP*
Hewlett-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16
Hewilett-Packard France
Garolor

ZAC de Bois Briand
F-57640 VIGY

Tel: 16 (8) 771 20 22

CH

Hewletl-Packard France

immeuble Péricentre

F-59658 VILLENEUVE D'ASCQ Cedex
Tel: 16 (20) 91-41-25

Telex: 160124F

CHEMSP*

GERMAN FEDERAL
REPUBLIC
Hewleti-Packard GmbH
Geschiftsstelle
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACHEMP

Hewlett-Packard GmbH
Geschifisstelle
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (7031) 667-750
Telex: bbn or
A,CHCM.CSEMPP
Hewlett-Packard GmbH
Geschiftsstelle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1
Telex: 085/86 533 hpdd d
A,CH,CS.EMSP
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Posttach 560 140
D-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hpffm d
A,CH,CM,CS,E.MP,P
Hewlett-Packard GmbH
Geschifisstelle
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1
Telex: 021 63 032 hphh d
A,CH,CSE,MS,P
Hewlett-Packard GmbH
Geschiiftsstelle

Heidering 37-39

D-3000 HANNOVER 91
Tel: (0511) 5706-0
Telex: 092 3259
ACHCMEMSP .
Hewlett-Packard GmbH
Geschiiftsstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschiftsstelle
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE*

Hewlett-Packard GmbH
Geschéfisstelle
Neumeyerstrasse 90
D-8500 NURNBERG

Tel: (0911) 52 20 83-87
Telex: 0623 860
CH,CM.EMS,P
Hewlett-Packard GmbH
Geschiftsstelle
Eschenstrasse 5

D-8028 TAUFKIRCHEN
Tel: (089) 6117-1

Telex: 0524985
A,CH,CMEMS,P

GREAT BRITAIN
See United Kingdom

GREECE

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCM.CS.EMP
PLAISIO S.A.

G. Gerardos

24 Stournara Streel
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
ACHCMCS.EMP

HONG KONG
Hewlett-Packard Hong Kong, Ltd.
G.P.0. Box 795

Sth Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-83232 11

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CHCSP

CET Ltd.

1402 Tung Way Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

cM

Schmidt & Co. (Hong Kong) Ltd.
Wing On Centre, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Eiding Trading Company inc.
Hafnarnvoli- Tryggvagotu
P.0. Box 895

I1S-REYKJAVIK

Tel: 1-58-20. 1-63-03

M

INDIA :
Computer products are sold through
Blue Star Ltd. All computer repairs
and maintenance service is done
through Computer Maintenance
Corp.

Blue Star Ltd.

Sabri Complex If Floor

24 Residency Rd.

BANGALORE 560 025

Tel: 55660

Telex: 0845-430

Cable: BLUESTAR
ACH*.CM,CS".E

Blue Star Ltc

Band Box House

Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Slar Lid.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH*,.CMCS* EM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31
Telex: 021-7655
Cable: BLUESTAR
AM

Biue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379
Cable: BLUESTAR
AM

Blue Star Ltd.
Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELH] 110 024
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH*,CMCS* EM
Blue Star Ltd.

15/16:C Wellesley Rd.
PUNE411011

Tel: 22775

Cable: BLUE STAR

A

Blus Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poomima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

Computer Maintenance Corporation
Lid.

115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

CH**

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/KT.

JL Abdul Muis 62
JAKARTA

Tel: 373009

Telex: 46748 BERSAL I
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
P.0.Box 2497/Jkt Antara Bldg.,
17th Floor

Jl. Medan Merdeka Selaten 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL 1A

ACSEM

BERCA Indonesia P.T.

P.0. Box 174/88Y.

JI. Kutei No. 11

SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL -SURABAYA

AT EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tek 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS




IRELAND
Hewlett-Packard Ireland Ltd.
82/83 Lower Leeson Street
DUBLIN 2

Tel: (1) 60 88 00

Telex: 30439
ACH,CM,CSEMP

Cardiac Services Lid.
Kilmore Road

Artane

DUBLIN 5

Tel: (01) 351820

Telax: 30439

M

ISRAEL

Eldan Electronic Instrument Lid.
P.0.Box 1270

JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242

Telox: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola lsrael Lid.

16 Kremenelski Street

P.0. Box 25016

TEL-AVIV 67599

Tel: 3-336973

Telox: 33569 Motil IL

Cable: BASTEL Tel-Aviv
CH,CM,CS,EMP

ITALY

Hewlett-Packard Itallana S.p.A
Traversa 99C

Via Giulio Petroni, 19

1-70124 BARI

Tel; (080) 41-07-44

M

Hawiett-Packard ltallana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CH,E.MS

Hewlett-Packard Italiana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

cpP

Hewlett-Packard aliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
Tel: (2) 903691

Telex: 334632
A,CH,CM,CS.EMP,P
Hewiett-Packard ltaliana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPLES

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlett-Packard ltaliana S.p.A.
Viale G. Modugno 33

|-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard ltaliana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (049) 664888

Telex: 430315

A,CH,EMS

Hewlett-Packard italiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
A,CH,CM,CS.EMS,P*

Hewlett-Packard Haliana S.p.A.
Corso Svizzera, 184

1-10149 TORINO

Tel: (011) 74 4044

Telex: 221079

CH,E

JAPAN
Yokogawa-Hewlett-Packard Ltd.
152-1, Onna

000 ATSUGH, Kanagawa, 243
Tel: {0462) 28-0451

CM,C*E
Yokogawa-Hewlett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CME
Yokogawa-Hewlett-Packard Ltd.
Asahi Shinbun Dalichi Seimei Bidg.
4-7, Hanabata-cho
KUMAMOTO,860

Tek: (0963) 54-7311

CH,E
Yokogawa-Hewlett-Packard Lid.
Shin-Kyoto Center Bidg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg

4-73, Sannomaru, 1 Chome
MITO, ibaragi 310

Tel: (0292) 25-7470

CH,CM,E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei 14-9 Bidg.
Meieki-Minami, 2 Chome
Nakamura-ku

NAGOYA, 450

Tel: (052) 571-5171
CH,CM,CSE MS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS,E MPP*
Yokogawa-Hewlett-Packard Lid.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewlett-Packard Lid.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku, TOKYO 160

Tel: 03-348-4611-5

CHE
Yokogawa-Hewlett-Packard Lid.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A,CH,CM,CS,E,MP P*
Yokogawa-Hewlett-Packard Ltd.
Daiichi Asano Building

2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: (0286) 25-7155

CH,CSE

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Nishiguchi Bidg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA22 1

Tel: (045) 312-1252

CH,CME

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Lid., Inc., Kenya
P.0.Box 30070

NAIROB!

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics Computer
Division

76-561 Yeoksam-Dong
Kwangnam-Ku

C.P.O. Box 2775

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
A,CH.CM,CS,EMP

KUWAIT

Al-Khaldiya Trading & Coniracting
P.O. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 22481 Areeg kt
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
Kuwarmr

Tel: 42-2846, 42-3801
Telex: 22247 Matin kt
P

LEBANON
G.M. Dolmadjian
Achrafieh

P.0. Box 165.167
BEIRUT

Tel: 290293
MP**

LUXEMBOURG
Hewlett-Packard Belgium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS,EMP.P

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEMP*

Protel Engineering

P.0.Box 1917

Lol 6624, Section 64

23/4 Pending Road

Kuching, SARAWAK

Tel: 36299

Telex: MA 70904 PROTEL

Cable: PROTELENG

AEM

MALTA

Philip Toledo Ltd.
Notabile Rd.

MRIENEL

Tel: 447 47, 455 66
Telex: Media MW 649
P

MEXICO

Hewtett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO D.F. 16020

Tel: 676-4600

Telex: 17-74-507 HEWPACK MEX
A,CH,CS,EMS,P
Hewlett-Packard Mexicana, S.A.
de C.V.

Ave. Colonia del Valle #409
Col. del Valle

Municipio de Garza Garcia
MONTERREY, N.L.

Tel: 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhtémoc
MEXICO D.F. 06140

Tel: 553-1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22622
E

Gerep

2 rue d'Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1180 AR AMSTELVEEN

Tel: (020) 47-20-21

Telex: 13 216 HEPA NL
ACH.CM,CSEMP P

Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE, A/D IJSSEL
P.0. Box 41

NL 2800AA CAPELLE, A/D JSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
A,CH,CS.E

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CHCMEP*
Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH,CMEP

(2]
B

Northrop Instruments & Systems
Lid.

369 Khyber Pass Road

P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems
Ltd.

110 Mandeville St.

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems
L

Sturdee House

85.87 Ghuznee Street

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See United Kingdom

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CH,CS,EMS
Hewlett-Packard Norge A/S
Osterndalen 18

P.0. Box 34

N-1345 OSTERAS

Tel: (02) 17-11-80

Telex: 16621 hpnas n
A,CH.CM,CS.EM,P

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN MB

PAKISTAN

Mushko & Company Ltd.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 26875

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Ltd.
Oosman Chambers
Abdullah Haroon Road
KARACH! 0302

Tel: 524131, 524132
Telex: 2694 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA 5

Tel: 64-2700

Telex: 3483 ELECTRON PG
ACMEMP



[+]
&

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PERU

Cfa Electro Médica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LiMA 1

Tel: 41-4325, 41-3703

Telex: Pub. Boolh 25306
CMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico Houss, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.O. Box 1510

Melro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACHCSEM

Electronic Specialists and
Proponents inc.

690-8 Epifanio de los Santos
Avenve

Cubso, QUEZON CITY

P.O. Box 2649 Maniia

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE
MACKAY BOOTH

P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
SARL.

P.0. Box 2761

Avenida Anfonio Augusto de Aguiar
138

P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA
P

Telectra-Empresa Técnica de
Equipmentos Eléctricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CHCSEP

PUERTO RICO
Hewlett-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00628
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico

Tel: (809) 762-7255
A,CH.CS

QATAR
Computearbia

P.0. Box 2750

DOHA

Tel: 883555

Telox: 4806 CHPARB
P

Eastern Technical Services
P.0.Box 4747

DOHA

Tel: 329 993

Telox: 4156 EASTEC DH

Nasser Trading & Conlracting
P.0.Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DH

M

SAUDI ARABIA

Modern Electronic Establishment
Hewleti-Packard Division

P.0. Box 281

Thuobah

ALKHOBAR

Tel: 864-46 78

Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CH.CS,EMP

Modern Electronic Establishment
Hewlett-Packard Division

P.0. Box 1228

Redec Plaza, 6th Floor

JEDDAN

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CH.CS,EMP

Modern Electronic Establishment
Hewlett-Packard Division
P.0.Box 2728

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CHCS,EMP

SCOTLAND
See United Kingdom

SINGAPORE

Hewlett-Packard Singapore (Sales)
Pte. Ltd.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 8115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209

Cable: HEWPACK, Singapore
A,CH,CSEMSP

Dynamar International Lid.

Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

oM

SOUTH AFRICA
Hewleti-Packard So Africa (Pty.)
Ltd.

P.0. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7954

Telex: 57-20008
ACH.CMEMS,P

Hewlett-Packard So Africa (Ply.)
Lid.

P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.)
Lid.

6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 6001

Tel: 041-302148

CH

Hewilett-Packard So Africa (Pty.)
Ltd. P.0.Box 33345

Glenstantia 0010 TRANSVAAL
1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32183

CHE

Hewlett-Packard So Africa (Pty.)
Lid.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS,EMS,P

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321
E-BARCELONA 29

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
A,CH,CS,EMSP
Hewlett-Packard Espafiola S.A.
Calle San Vicente S/No
Edificio Albia II

E-BILBAO 1

Tel: 423.83.06

ACHE,MS

Hewlett-Packard Espafiola S.A.
Crta. de la Coruna, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

CH,CSM

Hewlett-Packard Espafiola S.A.
Avda. S. Francisco Javier, $/no
Planta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 64.44.54

Telex: 72933

ACSMS,P

Hewlett-Packard Espafiola S.A.
Calle Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354

CHP

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

§-22226 LUND

Tel: (046) 13-69-79

Telex: (854) 17886 (via Spanga
office}

CH

Hewlett-Packard Sverige AB
Vastra Vintergatan 9

$-70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 17886 (via Spanga
office)

CH

Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

S-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886
A,CH,CM,CSEMS,P
Hewlett-Packard Sverige AB
Fritalisgatan 30
S-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50

Telex: (854) 17886 (via Spinga
office)

CHEP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

Case Postale 365

CH-1217 MEYRIN 1

Tel: (004 1) 22-83-11-11
Telex:27333 HPAG CH
CH,CM,CS

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel: (0041) 57 3121 11
Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS,E,MS,P

SYRIA

General Electronic Inc.

Nuri Basha P.O. Box 5781
DAMASCUS

Tel: 33-24-87

Telex: 11216 ITIKAL SY

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
Place Azmé

P.0.Box 2308

DAMASCUS

Tel: 334592

Telex: 11304 SATACO SY
MP

TAIWAN

Hewlett-Packard Far East Lid.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAGHSIUNG

Tel: 241-2318, 261-3253
CH,CS,E

Hewlett-Packard Far East Ltd.
Taiwan Branch

Sth Floor

205 Tun Hwa North Road
TAIPEI

Tel: (02) 712-0404
Cable:HEWPACK Taipei
A,CH,CM,CS,EM,P

Ing Lih Trading Co.

3rd Fioor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100

Tel: (02) 3948191

Cable: INGLIM TAIPE!

A

THAILAND

Unimesa

30 Paipong Ave., Suriwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCSEM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOX

Tel: 234-8670, 234-8671
Telex: 87669-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.
50/A Jerningham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberte
TUNIS

Tel: 280- 144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Lid.
Iran Caddesi No. 7
Kavakiidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA

Medina Eldem Sokak No.41/6
Yuksel Caddesi

ANKARA

Tel: 175 622

M

UNITED ARAB EMIRATES
Emitac Lid.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136 Emitac Sh
CH,CS.EMP

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Lid.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU

Tel: (061) 928-6422
Telex: 668068
ACHCS.EM
Hewlett-Packard Ltd.
Oakfield House, Oakfield Grove
Clifton

BRISTOL BS8 2BN, Avon
Tel: (027) 38606

Telex: 444302

CHM,P



GREAT BRITAIN (Cont'd)
Hewlett-Packard Ltd.
Fourier House

257-263 High Street
LONDON COLNEY

Herts., AL2 1HA, St. Albans
Tek: (0727) 24400

Telex: 1-8952716
CHCSE

Hewlett-Packard Ltd.
Quadrangle

106-118 Station Road
REDHILL, Surrey

Tel: (0737) 68655

Telex: 947234

CH,CS.E

Hewlett-Packard Lid.
Avon House

435 Stratford Road
SHIRLEY, Solihull

West Midlands BSO 4BL
Tel: (021) 745 8800
Telex: 338105

CH

Hewlett-Packard Lid.
West End House 41
High Street, West End
SOUTHAMPTON
Hampshire S03 30Q
Tel: (703) 886767
Telex: 477138

CH

Hewlett-Packard Ltd.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: {0734) 784774
Telex: 847178
ACHEM
Hewlett-Packard Ltd.
Nine Mile Ride
WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 3448 3100
Telex: 84-88-05
CH,CSE

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 0BY

Tel: (0232) 625-566

Telex: 747626

M

SCOTLAND
Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9GT
Tel: (031) 3311188
Telex: 72882
ACHCM,CSEM

UNITED STATES

Alabama
Hewlett-Packard Co.

P.0. Box 7000

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802

Tel: (205) 830-2000
CH,CM,CS,EM*

Arlzona
Hewlett-Packard Co.
8080 Point Parkway West
PHOENIX, AZ 85044

Tel: (602) 273-8000
A,CH,CM,CS.EMS
Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CHEMS®*

Callfornla
Hewiett-Packard Co.

99 South Hil Dr.
4BRISBANE, CA 94005
Tel: (415) 330-2500
CHCS

Hewlett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8363
ACHCSEP
Hewlett-Packard Co.
P.0. Box 7830 (93747)
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727

Tel: (209) 252-9652
CH,CS.MS
Hewlett-Packard Co.
P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS,E,MP
Hewlett-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117

~ Tel: (805) 967-3405

CH

Hewilett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
Telex: 910-325-6608
CH,CM,CS,MP
Hewlett-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CH,CS,E

Hewlett-Packard Co.

P.0. Box 15976 (95813)
4244 So. Market Court, Suite A
SACRAMENTO, CA 95834
Tel: (316) 929-7222
A*,CH,CS,EMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333 SAN DIEGO, CA
92123

Tek: (619) 279-3200
CH,CM,CS.E MP
Hewlett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-59800
CH,CS

Hewlett-Packard Co.

P.0. Box 4230

Fullerton, CA 92631

363 Brookhollow Drive
SANTA ANA, CA 92705
Tel: (714) 641-0977
A,CH,CM,CS MP
Hewlett-Packard Co.
3003 Scott Boutevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
Telex: 910-338-0586
A,CH,CM,CS,E.MP
Hewlett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-6800
E*,CH*,CS*

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 771-3455
Telex: 910-935-0785
A,CH,CM,CS EMS

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A,CH,CM,CS EMS

Florida

Hewlett-Packard Co.

P.0. Box 24210 (33307)
2901 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
CH,CS,EMP
Hewilett-Packard Co.

P.0. Box 13910

6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
A,CH,CM,CS.E MS
Hewlett-Packard Co.

57508 N. Hoover Bivd., Suite 123
TAMPA, FL 33614

Tel: (813) 884-3282
A*,CH,CM,CSE* M*

Georgla
Hewlett-Packard Co.
P.0. Box 105005
30348 ATLANTA,GA
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,CH,CM,CS.E.MP

Hawaii

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULY, Hi 96813

Tel: (808) 526- 1555
ACHEMS

lilinois

Hewlett-Packard Co.

P.0. Box 1607

304 Eldorado Road
BLOOMINGTON, IL 61701
Tel: (309) 662-94 11
CHMS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760
CH,CS

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

Telex: 910-687-1066
A,CH,CM,CS E.MP

Indlana

Hewlett-Packard Co.

P.0. Box 50807

7301 No. Shadefand Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CH,CM,CS,E.MS

lowa

Hewlett-Packard Co.
1776 22nd Street, Suite 1
WEST DES MOINES, IA 50262
Tel: (515) 224-1435
CHMS**

Hewlett-Packard Co.
2415 Heinz Road

IOWA CITY, 1A 52240

Tel: (319) 351-1020
CH,E* MS

Kansas
Hewlett-Packard Co.
7804 East Funston Road
Suite 203

WICHITA, KA 67207

Tel: (316) 684-8491

CH

Kentucky
Hewlett-Packard Co.
10300 Linn Station Road
Suite 100

LOVISVILLE, KY 40223
Tel: (502) 426-0100
A,CH,CS,MS

Loulsiana
Hewlett-Packard Co.
P.0. Box 1449
KENNER, LA 70063
160 James Drive East
ST. ROSE, LA 70087
Tek: (504) 467-4100
A,CH,CS,EMS

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, Md. 21227
Tel: (301) 644-5800
Telex: 710-862-1943
A,GH,CM,CS EMS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM,CS,E,MP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CH,CM,CS EMP

Michigan
Hewlett-Packard Co.
23855 Research Drive
FARMINGTON HILLS, MI 48024
Tel: (313) 476-6400
A,CH,CM,CS E MP
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: (616) 957-1970
CH,CS,MS
Hewlett-Packard Co.

1771 W. Big Beaver Road
TROY, MI 48084

Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A,CH,CM,CS E,MP

L]
B

Missouri
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH.CM,CS,EMS

Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,CH,CS,E,MP

Nebraska
Hewlett-Packard

10824 Old Mill Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813
CM.MS

New Jorsey
Hewlett-Packard Co.
W120 Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CH,CM,CS E,MP
Hewlett-Packard Co.
60 New England Av, West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
A,CH,CM,CS,E

New Mexico
Hewlett-Packard Co.

P.0. Box 11634 (87192)
11300 Lomas Blvd. N.E.
ALBUQUERQUE, NM 87112
Tel: (505) 292-1330
CH,CS,EMS

New York
Hewlett-Packard Co.
Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
Telex: 710-444-4691
A,CHEMS
Hewlett-Packard Co.
P.0. Box AC

9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621

CH

Hewlett-Packard Co.
200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-8950
CH,CM,CSE MS
Hewlett-Packard Co.
7641 Henry Ciay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CH,CM,EMS
Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
MANHATTAN NY 10001
Tel: (212) 971-0800
CH,CS,E* M*
Hewlett-Packard Co.
250 Westchester Avenue
WHITE PLAINS, NY 10604
Tel: (914) 328-0884
CM,CH,CS.E
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
Telex: 510-221-2183
A,CH,CM,CS E.MS
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont’d) Texas

North Carolina
Hewletl-Packard Co.
P.0. Box 26500 (27420)
5605 Roanne Way
GREENSBORO, NC 27409
Tel: (919) 852-1800
A.CH,CM,CS EMS

Ohlo
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS,MS
Hewtett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CH,CM,CS.EMS

Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CH,CM,CS,E*
Hewlett-Packard Co.
P.0. Box 280

330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
ACHCME"* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 75609 (73147)
304 N. Meridian, Suite A
3

OKLAHOMA CiTY, OK 73107
Tel: (405) 946-9499
A*,CH,E* MS
Hewlett-Packard Co.
3840 S. 103rd E. Avenue
Logan Building, Suite 100
TULSA, OK 74145

Tel: (918) 665-3300

A** CHCSM*

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
A,CH,CS.E* MS

Pennsylvania
Hewlett-Packard Co.
1021 8th Avenue

KING OF PRUSSIA, PA 19046
Tel: (215) 265-7000
A,CH,CM,CS E,MP
Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS,E,MP

South Carolina
Hewlett-Packard Co.

P.0. Box 21708 (29221)
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (803) 732-0400
CH,E.MS

Tennessee
Hewtett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CH,MS

Hewlett-Packard Co.
Sulte C-110

4171 North Mesa

EL PASO, TX 79902

Tek: (915) 533-3555
CHE* MS**
Hewlett-Packard Co.

P.0. Box 42816 (77042)
10535 Harwin Street
HOUSTON, TX 77036

Tek (713) 776-6400
A,CH,CM,CS.E.MP
Hewlett-Packard Co.
P.0. Box 1270

930 E. Campbell Rd.
RICHARDSON, TX 75080
Tel: (214) 231-6101
A,CH,CM,CS EMP
Hewlett-Packard Co.
P.0. Box 32993 (78216)
1020 Central Parkway South
SAN ANTONIO, TX 78232
Tel: (512) 494-9336
CH,CS,EMS

Utah

Hewlett-Packard Co.

P.0. Box 26626 (84126)
3530 W. 2100 South
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A,CH,CS,EMS

Virginia
Hewlett-Packard Co.
P.0. Box 9669 (23228)
RICHMOND, Va. 23228
4305 Cox Road

GLEN ALLEN, Va. 23060
Tel: (804) 747-7750
A,CH,CS,E,MS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A.CH,CM,CS EMP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CH,CS

Woest Virginia
Hewlett-Packard Co.

P.0. Box 4297

4604 MacCorkle Ave., S.E.
CHARLESTON, WV 25304
Tel: (304) 925-0492

AMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
ACH,CSE* MP

URUGUAY

Pablo Ferrando S.A.C. ¢ 1.
Avenida llalia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2566

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norte
Edificio Segre

Apartado 50933

CARACAS 1071

Tel: 239-4133

Telex: 25146 HEWPACK
A,CH,CS.EMS,P

Hewlett-Packard de Venezuela C.A.
Calle-72-Entre 3H Y 3Y, No.3H-40
Edificio Ada-Evelyn, Local B
Apartado 2646

MARACAIBO, Estado Zulia

Tel: (061) 80.304

CE*

Hewlett-Packard de Venezuela C.A.
Calle Vargas Rondon

Edificio Seguros Carabobo, Piso 10
VALENCHA

Tel:(041) 51 385

CH,CS,P

Colimodio S.A.

Este 2 - Sur 21 No. 148

Apartado 1053

CARACAS 1010

Tel: 571-3511

Telex: 21529 COLMODIO

M

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458

SALISBURY

Tel: 705 231

Telex: 4-122 RH
CEMP

HEADQUARTERS
OFFICES

If there is no sales office listed for
your area, conlact one of these
headquarters offices.

NORTH/CENTRAL
AFRICA

Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 1, Switzerland
Tel: (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

-ASIA

Hewlett-Packard Asia Ltd.

6th Floor, Sun Hung Kai Centre
30 Harbour Rd.

G.P.0. Box 795

HONG KONG

Tel: 5-832 3211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8

. Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.

- Lieblgasse 1

P.0.Box 72
A-1222 VIENNA, Austria
Tel: (222) 2385110

. Telex: 1 3 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

NL-1183 AG AMSTELVEEN
The Netherlands

P.0.Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

OTHER EUROPE
Hewleft-Packard S.A.

7 rue du Bois-du-Lan
CH-1217 MEYRIN 1, Switzerland
Tel: (022) 83 1212

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

MEDITERRANEAN AND

MIDDLE EAST
Hewleti-Packard S.A.

. Mediterranean and Middle East

Operations

Atrina Centre

32 Kifissias Ave.

Maroussi, ATHENS, Greece
Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA

-Hewlett-Packard Co.

4 Choke Cherry Road

" Rockville, MD 20850

Tel: (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3939 Lankershim Bivd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinenta! Headquarters
3495 Deer Creek Road

PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

March 1983 5952-6300

HP distributors are printed in italics.



MANUAL PART NUMBER 05005-90015

()

HEWLETT
PACKARD

PRINTED IN U.S.A.




MANUAL - UPDATING CHANGES - ' ~ CHANGE DATE: February 5, 1985

* * * MANUAL IDENTIFICATION * * % #

*

* »*

# # * ¥ MANUAL UPDATING COVERAGE* * * ¥ ¥ Instrument: HP 5005B *
* : LA SIGNATURE MULTIMETER *
* This supplement adapts your manual * ¥ OPERATING & SERVICE *
* to instruments with serial numbers ¥ * MANUAL : *
* prefixed through 2510. LA *
* ¥ % Manual Part No: 05005-90015  #
BoR R X R K OB R B X XK X X X N X X K ¥ % Manual Microfiche: 05005-90016 *
‘ % Manual Print Date: SEPT 1983 *

* *

* R X X X O ¥ X X X X X X X X X ¥

ABOUT THIS SUPPLEMENT

The information in this supplement is provided to correct manual errors and to
adapt the manual to instruments containing changes after the manual print date.

Change and correction information in this supplement is itemized by page
numbers corresponding to the original manual pages. The pages in this supple-
ment are organized in numerical order by mahual page number.

Manual updating supplements are revised as often as necessary to keep manuals
as accurate as possible. Hewlett-Packard recommends that you periodically
request the latest edition of this supplement. Free copies are available from
all HP offices. When requesting copies quote the model number, print date, and
part number listed at the top of this page.

HOW TO USE THIS SUPPLEMENT

Insert this title page in front of the title page in your manual.

Perform all changes specified for "All Serials", and all changes through the
Series Prefix of your instrument or board.

Insert any complete replacement pages provided into your manual in the proper
location.

If your manual has been updated according to the last edition of this supple-
ment, you need only perform those changes pertaining to the new series prefix.
See List of Effective Pages on the reverse side of this page. New information
affecting "All Serials"™ will be indicated by a "#" in front of the page number.

- A ediane
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*  SERIAL PREFIX OR *
* SERIAL NUMBER PAGES : *
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All Serials . xii, 6-9, 6-25
23424 6-14, 6-16, 8-103
24144 6-24, 8-111
24384 ' 6-14, 8-101
25104 6-30

-

(5005B)2342A=15586/2414A=15907, 15913/2438A=16647, 16671, 16671/2510A=16728




MANUAL CHANGES MODEL 5005B (05005-90015)

SERIAL PREFIX OR

‘ SERIES NUMBER CHANGES

Page xii. Safety Considerations:

All Serials >Add page xii, Safety Con31derat10ns, included in these
manual changes.

Page 6-9, Figure 6-4. Cabinet Parts & Hardware (Rear Panel):

A1l Serials >Change A9J2 from 1251-3283 to 1252-0324 CONN, 24-PIN.

Page 6-14, Table 6-2. A1 Main Assembly Replaceable Parts:

.2342A >Change U18, U20 from 1820-0629 to 1820-2992 IC-FF TTL S
J=K NEG-EDGE TRIG,

2438A >Change A1 (05005-60011) SERIES to 2438.
>Add XU1, Xuu4, XU7, XU13 1200-0541 IC-SOCKET 24-PIN.

‘ Page 6-~16, Table 6-2. A2 DVM Assembly Replaceable Parts:
23424 >Change A2 (05005-60002) SERIES to 2342.
>Add R38, R38 0698-7288 RESISTOR 147K 1% .05W F TC 0+-100.

>Add 0360-0124 CONNECTOR-SGL CONT PIN ,O4-IN-BSC-SZ RND.
>Add XU4 1200-0607 SOCKET-IC .16-CONT DIP DIP-SLDR.

Pages 6-23/6-24, Table 6-2. A8 HP-IB Assembly Replaceable Parts:

24144 >Change A8 (05005-60007) SERIES to 2414,
>Change A8U10 from 1820-2485 to 1820-3431,

Page 6~25, Table 6-2. A9 (05005-60010) HP-IB Interface Replacement Parts:

All Serials >Change A9J2 from 1251-3283 to 1252-0324 CONNECTOR, 24-PIN,




MANUAL CHANGES MODEL 5005B (05005-90015)

SERIAL PREFIX OR :
SERIES NUMBER CHANGES

Page 6-26, Table 6-2, Miscellaneous/Chassis Parts:

25104 >Change MP1 from 5020-8815 to 5021-5815 FRAME-FRONT, METRIC.
>Change MP2 from 5020-8836 to 5021-5836 STRUT, METRIC.
>Change MP3 from 5020-8816 to 5021+5816 FRAME-REAR, METRIC.
>Change MP7 from 5040-7219 to 5021-6819 STRAP HNDL CAP-FRONT.
>Change MP8 from 5040-6820 to 5041‘6820 STRAP HNDL CAP-REAR.
>Change MP10 from 5060-9964 to 5061-9564 COVER-BOTTOM, METRIC.
>Add 0515-1055 SCREW-MACH M4 X 0.7 6MM LG.
>Add 0515-1132 SCREW-MACH M5 X 0.8 110MM LG.
>Add 0515-1331 SCREW-MACH M4 X 0.7.
>Add 0535-0081 NUT-HEX M5 X 0.8.

NOTE
This changes 5005B cabinet parts from inch to metric.

Page 8-101, Figure 8-19. A1 Main Assembly Schematic Diagram:

- 24384 >Change A1 (05005-60001) SERIES to 2438.

Page 8;103, Figure 8-20. A2 DVM Assembly Schematic Diagram:
23424 >Change A2 (05005-60002) SERIES to 2342.

>Add R37 147K Resistor in series with the 1nput to U4,
>Add R38 147K Resistor in series with HI Q GND,

‘Page 8-111, Figure 8-24. A8 HP-IB Interface Assembly:
24148 >Change A8 (05005-60007) SERIES to 2414,

Active Componenté Table:
>Change U10 from 1820-2485 to 1820-3431.




ot La

Model 5005B
Safety Considerations

. WARNING

TO PROTECT YOUR UNIT UNDER TEST IT IS RECOMMENDED
THAT THE USER LIFT THE PROBE TIP FROM THE CIRCUIT
UNDER TEST WHEN MAKING CHANGES TO THE FRONT PANEL
OF THE 5005B. DURING SOME FRONT PANEL OPERATIONS A
+10 VOLT, 38 MSEC, 50K OHM SOURCE IMPEDANCE
TRANSIENT MAY OCCUR ON THE PROBE TIP. THE TRANSIENT
MAY OCCUR ANY TIME FROM THE TIME THE KEY IS PRESSED
TO SEVERAL SECONDS AFTER.
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