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) ‘CERTIFICATION .-
Hewlett-Packard Company certifies that this product met its ’pt)b/ished specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards,to the extent allowed by the Bureau's
calibration facility, and to the calibration facilities of other International Standards Organization
members. : '

" WARRANTY -

This Hewlett-Packard product is warranted against defects in material and workmanship for a
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company
will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the
product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products
returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on that instrument. HP does not
warrant that the operation of the instrument or software, or firmware will be uninterrupted or error
free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, buyer-supplied software or interfacing, unauthorized maodification or
misuse, operation outside the environmental specifications for the product, or improper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP

SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR

CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for '
Hewlett-Packard products.

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

GENERAL - This is a Safety Class | instrument (provided
with terminal for protective earthing).

OPERATION - BEFORE APPLYING POWER verify that ihe
power transformer primary is matched lo the available line
vollage, the correct fuse is installed, and Safely Precautions
are taken (see the following warnings). In addition, note the
Instrument’s external markings which are described under

WARNING I

o Servicing instructions are for use by service-trained
personnel. To avoid dangerous electric shock, do not
perform any servicing unless qualified to do so.

"Safety Symbols."

oBEFORE SWITCHING ON THE INSTRUMENT, the
protective earth terminal of the instrument must be
connected 1o the protective conductor of the (mains)
powercord. The mains plug shall only be inserted in a
socket outlet provided wilh a proteclive earth contact. The
protective action must not be negated by the use of an
extension cord (power cable) withoul a protective
conductor (grounding). Grounding one conductor of a two-
conductor outlel Is not sufficient protection.

olf this instrument Is lo be energized via an
auto-tfransformer (for voltage reduction) make sure the
common terminal is connecled to the earth terminal of the

power source.

o0 Any interruption of the protective (grounding) conductor
(inside or oulside the instrument) or disconnecting the
protective earlh tferminal will cause a potential shock
hazard that could result in personal injury.

oWhenever it is likely that the protection has been impaired,
the instrument must be made inoperalive and be secured
against any unintencled operation.

oOnly fuses wilh the required ratled current, voltage, and
specified type (normal blow, time delay, eic.) should be
used. Do not use repaired fuses or short circuited
fuseholders. To do so could cause a shock or fite hazard.

o Do not operate lhe instrument in the presence of flammable
gasses or fumes. Operation of any electrical instrument in
such an environment constilutes a definite safety hazard.

o Do not install substitute parts or perform any unauthorized

. modification to the instrument.

o Adjustments described In the manual are performed with
power supplied to the instrument while protective covers
are removed. Energy available at many points may, if
contacted, result in personal injury.

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

o Capacitors inside the inslrument may still be charged even
if the instrument has been disconnected from its source of

supply.

SAFETY SYMBOLS

Instruction manual symbol. The product will be
marked with this symbol when it is necessary for

the user to refer to the instruction manual in order
to protect against damage to the product.

5 Indicates hazardous voltages.

1 Earth terminal (sometimes used in manual to
= indicate circuit common connected to grounded
chassis).

The WARNING sign denotes a hazard. It
WARNlNGI calls attention to a procedure, practice,

or the like, which, if not correctly
performed or adhered to, could result in personal injury. Do
not proceed beyond a WARNING sign unlil the indicated
conditions are fully understood and met.

The CAUTION sign denotes a hazard. It
calls atlention 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. Do not proceed
beyond a CAUTION sign until the indicated conditions are
fully understood or met.
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SECTION |
- GENERAL INFORMATION

WARNINGI

The information in this manual is for the use of trained service personnel. To
avoid electrical shock, do not perform any procedures in the manual or do
any servicing to the logic analyzer unless you are qualified.

1-1. INTRODUCTION

This manual contains technical information
concerning the installation, operation, main-
tenance, and servicing of the HP 1630A/D/G
and HP 1631A/D Logic Analyzers. Information
refers to all logic analyzers in the family unless
otherwise specified.

1-2. MANUAL ORGANIZATION

SECTION |, GENERAL INFORMATION. This
section contains a description of this manual
and the HP 163X logic analyzer family. This
section also gives specifications and recom-
mended test equipment for the logic analyzers.

SECTION II, INSTALLATION. Section Il ex-
plains how to prepare the Logic Analyzers for
use.

SECTION Ill, OPERATION. Operation of the HP
1630A/D/G and HP 1631A/D is outside the
scope of this service manual. Section Ill does
give a brief description of front panel controls
and information about configuration of the
logic analyzers for HP-IB and HP-IL operation.
For complete operating instructions see the
Operating Manual.

SECTION IV, CONFIDENCE TESTS. This sec-
tion concerns the execution of software-based
function verification Self Test (ST) tests, which
includes the interpretation of status codes to
verify correct operation.

SECTION V, ADJUSTMENTS. The logic
analyzers require several adjustments that can
be done with an oscilloscope, voltmeter,
programmable signal source and controller;
these adjustments are covered this section.

SECTION VI, REPLACEABLE PARTS. This
section contains ordering information and a
parts list for all models of the family.

SECTION VII, INSTRUMENT CHANGES. This
section has information which describes
changes to the instruments and how to find
proper documentation for the instrument being
serviced.

SECTION VIIl, SERVICE. The Service section
is divided into eight subsections. The first
subsection covers the overall system. This in-
cludes system theory, and which service group
to reference with a failure. The service groups
focus on individual subsystems. Information
in these groups includes block and component
fevel theory, mnemonics, and schematics relat-
ing to that subsystem. Each subsystem and
its service group designator is as follows:

8 - Introduction and General Information
8A - A1 Power Supply and A2 Motherboard
8B - A3 CPU, A7 Keyboard and Display

8C - A4 State Master

8D - A5 Timing Master

8E - A8 Timing Slave

8F - A11 State Slave

8G - A13 Analog

1-1
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APPENDICES. Two appendices provide addi-
tional information for servicing the 163X fami-
ly. Appendix A provides an overall view of the
troubleshooting and testing routine, including
Guided Probe. Guided Probe is a software
driven troubleshooting technique used to find
faults in the analyzer systems. Appendix B
provides supplementary special-case lesting
which accompanies Guided Probe. Appendix
C covers performance tests for the analog
channels and analog trigger input.

1-3. INSTRUMENTS COVERED BY
THIS MANUAL

Attached to the instrument is a serial number
sticker. The serial number is in the form
0000A00000. It is in two parts; the first four
digits and the lelter are the serial prefix and
the last five are the suffix. The prefix is the
same for all identical instruments; it only
changes when a change is made to the in-
strument. The suffix, however, is assigned
sequentially and is different for each instru-
ment. The contents of this manual applies to
instruments with serial number prefix(es) listed
under SERIAL NUMBERS on the title page.

An instrument manufactured after the printing
of this manual may have a serial number prefix
not listed on the title page. This unlisted serial
number prefix indicates the instrument is dif-
ferent from those described in this manual. To
cover this instrument, . a vyellow Manual
Changes supplement is needed. The supple-
ment contains "change information" that ex-
plains how to adapt the manual to the newer
instrument.

In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep this manual as
current and accurate as possible,
Hewlett-Packard recommends that you
periodically request the latest Manual Changes
supplement. The supplement is identified by
the manual print date and part number, both

of which appear on the manual titte page.
Complimentary copies of the supplement are
available on request.

Shown on the title page is a microfiche part
number. This number can be used to order 4
X 6 inch microfiim transparencies of this
manual. Each microfiche contains up to 96
photoduplicates of the manual pages.

1-4, DESCRIPTION

The Hewlett-Packard 1630 and 1631 Logic
Analyzers are interactive state and timing
analyzers for wuse in the design and
troubleshooting of digital systems. Many func-
tions of the systems are the same. The HP
1630A and 1631A have 27 state channels with
three clocks and 8 timing channels. The HP
1630D and 1631D have an additional 8 timing
channels. The HP 1630G has an additional 30
state channels. The HP 1631A and 1631D
have two analog signal channels and an
analog trigger channel. All models feature a
menu system for defining measurements
which simplifies setup time by reducing the
number and complexity of front panel keys.
Following is a listing of the key features of the
HP 163X systems.

STATE PERFORMANCE FEATURES
e external clock rates to 25 MHz

s two phase demultiplexing

¢ 1024 deep acquisition memory per
channel

e pattern, sequence, and occurrence
count triggering

+ storage qualification

e slate and lime interval histogramming

1-2 Revised August 1986
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TIMING PERFORMANCE FEATURES

e 100 MHz sample rate on up to 16 chan-
nels (8 channels 1630/31A)

e 1024 deep acquisition memory per
channel

¢ pattern, edge, and glitch triggering

e waveform or list displays of acquired
data

e x and o cursor system for waveform
time interval measurements

e post acquisition processing for auto
answers and statistical characterization
ANALOG PERFORMANCE FEATURES
(1631A/D)
e 200 MHz sample rate
¢ 50MHz analog bandwidlh

e 2 channel simullaneous acquisition

e 1024 deep acquisition memory per
channel

e analog triggering - stope/level on inter-
nai or external

¢ analog waveform displayed in full pixel
graphics

e x and o cursor system for waveform
time and voltage measurements

¢ post acquisition processing for auto
answers and statistical characterization

¢ cumulative display mode for infinite per-
sistence applications

HP 1630A/D/G, 1631A/D - General Information

1-5. ACCESSORIES SUPPLIED

The following accessories are supplied with
the HP 1630/1631 in the quantities shown in
the box below:

HP 10271A: state data probe with HP
10271-63201 lead set PS5~ —
HP 10272A: timing probe with HP $53
10272-63201 lead set 2
HP 10273A: 10 channel state data probe with
HP 10271-63201 lead set
HP 10017A: 10:1 divider probe
10271A|10272A(10273A|10017A
1630A 3 1
1630D 3 2
1630G 3 1 3
1631A 3 1 2
1631D 3 2 2

All instruments include the following:

One 2.3 meter (7.5 ft) power cord.

One Hewlett-Packard Interface Loop
(HP-IL) cable.

One Operating Manual.

in addition, the HP 1631A and 1631D each in-
clude one HP 10230-62101 probe tip and one
HP P/N 1250-1454 BNC-to-probe adapter.

1-3
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1-6. SPECIFICATIONS

Instrument specifications are listed in table 1-1. These specifications are the performance stan-
dards or limits against which the instrument is tested. Table 1-2 lists supplemental characteristics,
not specifications but typical characteristics included as additional information.

Table 1-1. Specifications

STATE/TIMING INPUT SPECIFICATIONS (HP 1630A/D/G and 1631A/D)

Probes
Input RC: 100K ohms + 2% shunted by approximately 5 pf at probe body.
Minimum swing: 600 mV p-p
Minimum input overdrive (Above pod threshold): 250 mV or 30% of input amplitude,
whichever is greater.
Maximum voltage: + 40 volts peak :
Threshold range: -9.9 to +9.9 volts in 0.1 volt increments, Accuracy 2.5% +120 mV.
Dynamic range: = 10 volts about threshold.

State Mode
Clock repetition rate:

Single Phase: 25 MHz with single clock and single edge specified. 20 MHz with any
ORed combination of clocks and edges.

Multiplexed: Master-slave clock timing; Master clock must follow slave clock by at
least 10 ns and precede next slave clock by 50 ns or more.

Clock pulse width: = 20 ns at threshold.
Setup time: Time data must be present prior to clock transition, 220 ns
Hold time: Time data must be present after clock transition, O ns-

Time Mode
Glitch: Minimum detectable glitch is 5 ns width at threshold.

ANALOG SPECIFICATIONS (HP 1631A/D ONLY)

Channels 1 and 2 (Vertical)
Probe Factors: 1:1, 10:1, .or 50:1 probe attenuation factors may be entered to scale
the HP 1631A/D to input voltages at the probe tip. All vertical specifica-
tions relate to a 1:1 probe factor.

Range: 40 mV to 2.5 V full-scale, automatically calibrated internally with two-digit
resolution with each change in format specification.

Bandwidth (-3 dB) dc coupled: dc to 50 MHz
Dc gain accuracy: +2.5% of full-scale
Channel isolation: 55 dB from dc to 50 MHz
Analog-to-digital conversion (ADC) resolution: +1 LSB, which is £1.6% of full scale.
Dc offset range/resolution:

Offset Range Offset Resolution

+15V approximately 1 mVv

Transition time: £5.25 ns, 20% to 80% of full-scale.
Input coupling: dc
Input RC: 1 Megohm +2%, shunted by approximately 14 pF
Maximum safe input voltage: £40V (dc + peak ac)

1-4
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Table 1-1. Specifications (cont.)

Trigger (Analog)
Sources: channel 1, channel 2, or external trigger input.
Edge: rising or falling edge may be selected for any source.
Sensitivity: (square wave up to 10 MHz)
-.2 of full scale for channels 1 and 2
50 mV p-to-p for external
Up to 50 MHz
.3 of full-scale for channels 1 and 2
100 mV p-to-p for external
Level range(resolution:
internal: within the display window/approximately 1% of full scale
external: +2 Vin 1 mV steps
External trigger input:
Maximum safe input voltage 40V (dc + peak ac)
Input coupling: dc
Input RC: 1 Megohm +2%, shunted by approximately 14 PF

Time Base (Horizontal)

Sample period: 5 ns to 500 ms in a 1-2-5 sequence.
Range: 125 ns to 500 s full-scale (10 divisions).
Time base accuracy:
Sampleé period: = .01%
Time-interval measurement accuracy: (equal rise and fall times)
Single-shot: £ +1.5 ns for 5 ns sample period
£ +1 sample period for sample periods of 10 ns or greater
Continuous: < .15 times sample period, based on 100 averages
Delay

Tracepoint: equals lrigger plus delay; trace point can be delayed from O to 262, 143

sample periods after the trigger.

Tracepoint placement accuracy: within 1 sample period =.1 times full-scale voltage

divided by the slew rate of the input signal.

Tracepoint posmon can be set approximately 50 sample periods from the start, end, or
near the center of the data record. A 1024-sample record can be
positioned with about 950 samples before the tracepoint, or with the
entire data record beginning up to 262,074 samples after the trigger.

Note: Speciflications apply after a 30 minute warm up period. Single-shot reconstruction uncertainty =
+/-1 ns (applies for time ranges of 50 ns thru 2 us).

1-5
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Table 1-2. Supplemental Characteristics

POWER:

115/230 Vac, -22% to +10%, 48-66 Hz, 275 W max for HP 1630A/D/G, 300 W
max for HP 1631A/D

OPERATING ENVIRONMENT:

Temperature: 0-to +55°C (32 to 131°F)

Humidity: Up to 95% relative humidity at +40°C (non-condensing)

Altitude: To 4600 meters (15 000 feet)

Vibration: Vibrated in three planes for 15 minutes each with 0.3mm excursions at 5 to
55 Hz.

WEIGHT:
HP 1630A: net 12.6 kg (28 Ibs); shipping 17 kg (38 Ibs).
HP 1630D: net13.2 kg (29 Ibs); shipping 17.7 kg (39 Ibs).
HP 1630G: net 13.6 kg (30 Ibs); shipping 18.1 kg (40 Ibs).

HP 1631A: net 13.2 kg (29 Ibs); shipping 17.7 kg (39 Ibs).
HP 1631D: net 13.8 kg (30 Ibs); shipping 18.4 kg (40 Ibs).

DIMENSIONS:
NOTES:

1. DIMENSIONS ARE FOR  GENERAL
INFORMATION ONLY. IF DIMENSIONS

ARE REQUIRED FOR BUILDING SPECIAL (ool /
ENCLOSURES, CONTACT YOUR HP FIELD
ENGINEER.
2. DIMENSIONS ARE IN MILLIMETRES AND
(INCHES).
TOP
]
| | -3 -T.
fe——— 430 (17) ——————————] fe—————— 426 (16-3/4)——————————]
{ T IT 'I'
s o o i
<
o
@«
[j|]o &3 ] o l
. - T
SIDE J REAR J
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1-7. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the equipment required to adjust and troubleshoot the HP. 1630A/D/G and HP
1631A/D. Other equipment may be substituted if it meets or exceeds the critical specifications
given in table 1-3.

Table 1-3. Recommended Test Equipment

EQUIPMENT CRITICAL SPECIFICATIONS RECOMMENDED USE*
! -MODEL

EQUIPMENT USED FOR ALL MODELS

1630/31 Product No substitute P,AT

Support Package

Desktop Computer HP 200 Series Compatible BASIC  HP 9826A P,AT
HP-1B Interface HP 9836A

Signature Multimeter  HP-IB Conlroliable, with DVM HP 50058 T

Oscilloscope Dual channel, delayed sweep. HP 54100A/D with P.AT
Bandwidth: dc to 275 MHz. (2) 54003 pods

Time Interval Measurements and {(2) 54003-61617 probes
+500 picosecond accuracy

Current Tracer No substitute HP 547A T
Portable Fan Supplies moving air to cool PC AT
Boards in the service slot.
(REQUIRED)

ADDITIONAL EQUIPMENT NEEDED FOR 1631A/D TESTING

Programmable 1 to 50 MHz at 0.001% accuracy, HP 8165A P,AT
Signal Source Distortion: <36dB
Pulse Generator Transition time: €1ns HP 8082A P

Repetilion rate: 1Mhz
0-2 Volt Qutput
Olfset Output

Function Generator Sine and Square Wave HP 8116A P
10KHz to 50MHz
Amplitude: 2 Volts
0 to 2 Volt Offset Qutput **

RF Voltmeter Accuracy: +3% at 50 MHz : HP 3406A P

Time Mark Generator Time Marks: 100 ns Tektronix TG 501 P
Accuracy: £1%

* P=Performance Testing, A=Adjustments, T=Troubleshooting ** See note on following page.

Revised August 1986 1-7
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Table 1-3. Recommended - Test Equipment cont.

EQUIPMENT CRITICAL-SPECIFICATIONS RECOMMENDED USE*
MODEL

EQUIPMENT USED FOR 1631A/D (CONT)

500 Sampling Tee  ---memmmeeeeeene- HP Model 10221A P
50Q Terminaton (2)  Accuracy €1% HP 10100C P
Adapter (2) GR874-t0-BNC(f) HP Part No. 1250-0850 P
Adapter BNC(m)-to-BNC(m) HP Part No. 1250-0216 P
BNC Cable 48-inch HP 10503A P

* P=Performance Testing, A=Adjustments, T=T|'oub|eshoot|hg

NOTE: If a substitute function generator does not have offset, a power supply and DVM can be used for lhe test requiring
DC voltage (see appendix C).

1-8 Revised August 1986







2-1. INTRODUCTION

This section contains the initial operation in-
formation for the HP 1630A/D/G and 1631A/D
logic analyzers. Included are power and
grounding requirements, operating environ-
ment requirements, cleaning methods and
storage and shipment requirements.

2-2. PREPARATION FOR USE

2-3. POWER REQUIREMENTS. The logic
analyzers require a power source of either 115
or 230 VAC -22% to +10%,; single phase, 48 to
66 Hz; 300 watts maximum.

CAUTION

The instrument may be damaged if the
Line Voltage Select Switch is not prop-
erly set to match the input line voltage.

HP 1630A/D/G, 1631A/D - Installation

SECTION II
INSTALLATION

2-4. LINE VOLTAGE SELECTION. Before
turning ON the instrument verify that the Line
Voltage Select Switch on the rear panel
matches the input line voltage. The 6 Amp
fuse installed satisfies both voltage settings of
115 and 230 V\AC.

2-5. POWER CABLE. This instrument is
equipped with a three-wire power cable. When
connected to an appropriate AC power outlet,
this cable grounds the instrument cabinet.
The type of power cable plug shipped with the
instrument depends on the country of destina-
tion. See figure 2-1 for option numbers of
power cables and plug configurations avail-
able. Part numbers for each cable option are
listed in the parts list in Section VI.

OPTION 902 ELROPEAN
CRELE® HP 8120-1692 CONTINENT | CABRLE® HP 8120-2937

&

25av OPERATION

OPTION 912 DENFARK | OPTION 906 SHITZERLAND | OPTION STD. U, S./CANADA

CAR.Ex HP 8120-2296

CRELE® HP 9120-1521

7 %

220v QPERATION 230V OPERATION 125V OPERATION

OPTION SOt AUSTRAILIA | OPTION 904 U.S. /CANADA | OPTION 90@ UNITED KINGDOM
CRBLE® HP 9128-0636 NEW ZEALAND | CRBLEx HP 8120-0698 CABLE* HP 8120~17Q3

230V OPERATION 250V OPERATION 258V OPERATION

Figure 2-1. Power Cord Configurations

21
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2-6. OPERATING ENVIRONMENT

The operating environment is noted in table
1-2.  Note should be made of the non-
condensing humidity limitalion. Condensation
within the instrument can cause poor opera-
tion or malfunction.  Protection should be
provided against internal condensation.

The logic analyzer will operate to all specifica-
tions, within the temperature and humidity
range given in table 1-2. However, reliability is
enhanced by operating the instrument within
the following recommended ranges:

Temperature: 20 to 35°C (68 to 95°F)
Humidity: 20 to 80% non-condensing

High temperature and humidity combinations
should be avoided.

2-7. CLEANING REQUIREMENTS

When cleaning the logic analyzer, CAUTION
must be exercised on which cleaning agents
are used. USE MILD SOAP AND WATER. If a
harsh soap or solvent is used, the water-base
paint finish WILL BE damaged.

CAUTION

BE CAREFUL when cleaning the key-
board. Water can damage the keyboard
circuitry if it seeps under the keys.

2-8. STORAGE AND SHIPMENT
2-9. Environment

The instrument may be stored or shipped in
environments within the following limits:

Temperature: -40°C to +75°C
Humidity: Up to 90% at 65°C
Altitude: Up to 15 300 metres (50 000 feet)

The instrument should also be protected from
temperature extremes which cause

2-2

condensation within the instrument.
Condensation within the instrument may cause
malfunction if the instrument is operated under
these conditions.

2-10. Packaging

2-11. TAGGING FOR SERVICE. If the instru-
ment is to be shipped to a Hewlett-Packard of-
fice for service or repair, attach a tag showing
owner (with address), complete instrument
serial number, and a description of the service
required.

2-12. ORIGINAL PACKAGING. If the original
packing material is not available or is unser-
viceable, material identical to those used in
factory packaging are available through
Hewlett-Packard offices. If the instrument is to
be shipped to a Hewilett-Packard office for ser-
vicing, attach a tag showing owner (with ad-
dress), model number, complete instrument
serial number, and a description of the service
required. Mark the container FRAGILE to en-
sure careful handling. In any correspondence,
refer to the instrument by model number and
full serial number.

2-13. OTHER PACKAGING. The following
general instructions should be used for repack-
ing with commercially available materials.

a. Wrap instrument in heavy paper or plastic.

b. Use a strong shipping container. A double-
wall carton made of 350 Ib. test material is
adequate.

c. 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.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument
by model number and full serial number.
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ERROR

CHECK START _—

INACTIVE

TALKER

~

INACTIVE

+~— OUT

LISTENER
(AND
CONTROLLER)

Figure 3-3. HP-IL System Configuration
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SECTION lil
OPERATION

3-1. INTRODUCTION.

The operation of the 1630A/D/G and 1631A/D
is outside the scope of this service manual.

@D BLUE KEY: This key activates the blue
SHIFT function assigned to each
keyboard key. A momentary press ac-
tivates the SHIFT function for the next
keystroke. The SHIFT function continues
if the key is kept depressed.

@3 INPUT DISPLAYS: Three keys that select
menu sets. SYSTEM calls up menus that
define instrument configuration, set up
secondary eonfigurations and outputs for
peripherals, and control disk or tape
operations (if connected and active).
FORMAT has three menus that determine
how data is collected and interpreted on
the display. TRACE is a series of menus
that specify the measurement mode and
parameters for collecting data.

&P OUTPUT DISPLAYS: Three keys that
select a state display (LIST) timing display
(WFORM), or performance overview chart
{(CHART).

@B LINE turns on operating power.

@D RUN initiates a new measurement.
RESUME continues an incomplete
measurement that was haited by the
STOP key.

€ stor terminates a measurement.
RETURN TO LOCAL overrides an HP-IB
or HP-IL controller to return controi of the
1631 to the keyboard.

PRINT commands the current display to
be printed on a graphics printer. PRINT
ALL prints the entire contents of the dis-
played menu or list, including all on- and
off-screen information.

However, a brief explanation of the operation
of each key is given below. For more com-
plete operating instructions refer to the
Operators Manual.

@ Hex keyboard for data entry.

@D NEXT [ ] and PREV [ ] keys cycle
through all the menu selections available
for fields enclosed in brackets, [ ].

€I cHs is used to change +/- signs when
specifying memory locations in either
direction from the trigger event, and
when specifying polarities. CHS prints a
dash when used in a text field.

XD DON'T CARE enters an "X" in lieu of a
number, to indicate "any value will serve”.

€F3 CURSOR: These keys move the cursor
from field to field in the menus. The blue
SHIFT function allows these keys to rear-
range the order of labels in the menus,
and to move the cursor from pod to pod
in the label lines of the FORMAT
[Assignment] menu. The CURSOR keys
can also move the configuration bar in
the SYSTEM [Configuration] menu, and
the "x" and "0" markers on the waveform
and chart displays.

@8 RoLL keys move timing displays left or
right, state lists up or down, and the con-
figuraton bar in the SYSTEM
[Configuration] menu.

@) INSERT/DELETE are used to add or
delete fields and labels.

@3 CLEAR ENTRY: This is the field eraser
key. DEFAULT returns all fields in the
displayed menu to power-up conditions.
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ANALOG INPUTS

The following features are part of the 4 631A/D only

@@ put t’: Alna'°t9R%“?”;‘:/: Tinput BNC @@ EXT TRIG: Analog External Trigger input
connegor. R a0y, 14pF. Do BNC connector. Input RC is 1M ~14pF.
not apply more than =40V. Do not apply more than +40V.

INPUT 2: Analog Channel 2 i, ¢ gnC
connector. Input RC is 1MQ =~ 4 4pF: Do

A not apply more than +40V.

)
f
i
'

'

L————1631A/D ONLY———

Figure 3-1. Front Panel Controls

3-1



BI-DIRECTIONAL DATA TRANSFER

CONTROLLER

TALKER
OR
LISTENER

Figure 3-2. HP-IB System Configuration

LISTENER
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TALKER







HP 1631A/D - Analog Performance Tests

HP 1631A/D

ANALOG ACQUISITION PERFORMANCE TESTS

INTRODUCTION

This section describes the Analog Acquisition
Performance Tests for the HP 1631A/D. The
performance tests verify the analog
specifications given in table 1-1 of the HP
1630A/D/G, 1631A/D Service Manual.

EQUIPMENT REQUIRED

The equipment required to to perform the
performance tests is given in table 1. Other
equipment may be substituted if it meets or

exceeds the critical specifications given in the

table.

TEST RECORD

Results of perfarmance tests may be tabulated
on the Performance Test Record (table 2) at
the end of this section. The Test Record lists
all of the tested specifications and their ’
acceptable limits. The results recorded in
incoming inspection can be used for
comparison in periodic maintenance and
troubleshooting and after repairs or
adjustments.

NOTE

Allow the instrument to warm up for at
least 30 minutes prior to Degmn/ng the
performance tests.

Ser
-
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Table 1. Recommended Test Equipment.

Time Mark Generator

50Q Sampling Tee
50Q Terminaton (2)
Adapter
Adapter

BNC Cable

(pob DRINER

Time marks: 100 ns
Accuracy: €1%

Accuracy £€1%
GR874-to-BNC(m)
GR874-to-BNC(f)

48-inch

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED
MODEL
Pulse Generator Transition time: £1 ns HP 8082A
Repetition rate: 1MHz
0-2 Volt Output
Offset Output
Function Generator Sine and Square Wave HP 8116A
10 KHz to 50 MHz
Amplitude: 2 volts
0 to £2 Volt Offset Output
RF Voltmeter Accuracy: 3% at 50 MHz HP 3406A

Tektronics TG 501 -

HP Model 11063A

HP 10100C

HP Part No. 1250-0849
HP Part No. 1250-0850

HP 10503A

ET19%7¢




MENU MAP doing these performance tests. The
procedures, however, have been written so
The following Menu Map, part of the menu that it takes very little experience with the

map found in the HP 1631A/D Operating and 1631A/D in order to do the tests.

Programming Manual, may be used when

ANALOG INPUTS

|—.FORMAT
Channels 18&2+[Probe Type]
E[Vo]tage Level]
[Activity]
- TRACE

L~Analog[Trace Specification]—Analog[Post Processing]

~[Continuous]Trace [Single] Display
I-—'[Cumu1at1‘ve] Display

~[Single]Trace »[Single] Display
l——[Cumu]at'ive] Display

L»~Post Processing [On/0ff]
~Statistical Measurement [On/0ff]
~Sample Period

—~Trigger

=Waveform Display Mode

ANALOG OUTPUTS

|;wFORM
Analog l&ZE[Naveform Diagram]
[Waveform / Trace]

Figure C-1. HP 1631A/D Analog Menu Map.

LR
1
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VOLTAGE MEASUREMENT ACCURACY TEST

Specification: Gain Accuracy + ADC Accuracy
= (+/- 2.5% of + (+/- 1.6% of
full scale) full scale)

Equipment Required:

DVM Hf 298¢ 2‘]‘96/ z?lc,
FUNCHION GBNEIAOT .\ttt et ettt ettt et ettt e st sneasaerserareasesetassssnss HP Model 8116A

o O I T = 128110 7= (o) S HP Model 10100C
373U o o 32 P HP Model 6214A
BNC(f)-to-Dual Banana Adapter ... HP Part No. 1251-2277

NOTE

If you are using a function generator (such as the HP §16A) which has an offset output, a power
supply is not necessary. Be sure to turn off the wavef: 'm outputs before doing these tests, and turn
off the offset before using the waveform outputs.

Procedure:

1. Cycle the power on the 1631 to return all menus to default conditions.

2. Press FORMAT, Analog Format Specification, and use the CURSOR, NEXT, and
NUMERIC keys to set the following parameters on both channels.

Probe Type
Voltage

Upper Limit
Lower Limit

3. Press.WFORM, NEXT keys on the 1631 to obtain the Analog
Change the field to 5

4. Set the DC supply,‘level to +500mV (verify with DVM).
/ 3itA
5. Connect a BNC cable from the DC supply to the Channel 1 input of the 1631. If you are
using the offset output of the 8116A, in order to get the specified offset level you must
terminate the cable with a 50 ohm load. :

-

6. Press RUN then STOP keys on the 1631.

7. Using the cursor keys, move the X cursor along the waveform to determine the max and min
voltages. The limits should be 400 mV %4 600 mv.

8. Change .. Connect the BNC cable to the channel 2
input, press RUN and STOP. Use the X cursor to verify readings between 600 mV and
400 mV.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Set the DC supply to -500 mV (verify with DVM).

Press FORMAT and change the channel 1 and channel 2 voltage limits to

limit) and
W r Foaun~

A————a. i ot s - o
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000V (upper

Press RUN and STOP. Use the X cursor to verify readings between -600 mV and -400 mV.

Change the DC supply to -2.0V (verify with DVM).

Press FORMAT. Change the channel 1 and chan el 2
voltage limits will automatically change to '

limit).

and -21.0V.

Change

Connect the BNC cable to the channel 1

Press RUN and STOP. Use the X cursor to verify channel 1 voltage readings between -19.0v

Connect the BNC cable to the channel 2

input, press RUN and STOP Use the X cursor to verify voltage readings between -19.00V

and -21.00V.

Change the DC supply to +2.0V (verify with DVM).

Press FORMAT. Change the channel 1 and channel 2 voltage limits to [#] 25,00\
000\

limit) and

OV (lower limit).

Press RUN and STOP. Use lhe X cursor to verify channel 2 voltage readings between +19.0v

and +21.0V.

Change |

Connect the BNC cable to the channel 1

input, press RUN and STOP. Use the X cursor to verify voltage readings between +19.0V and

+21.0V.
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BANDWIDTH (-3dB) TEST

Specification: DC coupled - DC to 50 MHz

Equipment required:

[ [ e Y I =T g 7= = 1 o HP Model 8116A
12 TRV a1 =] (= (R N HP Model 3406A
500NM SaMPING TEE ..einiti ittt e it i ittt i e ey HP Model 11063A
(510 1o} a0 T I =1 1 .11 7= 84 o o TS HP Model 10100C
GRB74-10-BNC(m) Adapter ......ovvvviiiiiiii e HP Part No. 1250-0849
GRB74-t0-BNC(f) Adapter .....ooiiiii i i i e e HP Part No. 1250-0850
Procedure:

t. Cycle the power on the 1631 to return all menus to default conditions.

2. Press FORMAT, Analog Format Specification, and use the CURSOR, NEXT, and
NUMERIC keys to set the following parameters on both channels.

Probe Type
Voltage

Upper Limit
Lower Limit

3. Press TRACE and set up the Analog Trace Specification menu as shown below.

Trace Mode -
Display Mode

Post Processing
Statistical Measurements

Sample Period Acquisition Time: 1.000 ms

0Ny WeTH Sog KU Py 7

Trace 00

] After Trigger

Trigger
Edge
Trigger Level

Waveform Display Mode: |




4.
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Configure the system as shown below.

o
RF VOLTMETER 43/”4'/54 €2A

Voltmeter

L
—FEHETRON- 5°g,u1“' 1631A/D

probe——

GENERATOR ,

LOAD—
gi408 ——[ HP 11063A l
I «—S0OURCE x

10

11.

12.

13.

14.

15.

16.

BNC cable I GRC-BNC(m) I
GRC-BNC(f) 50Q Termination

Configure the function generator as follows: sinewave amplitude of 2V peak-to-peaﬁ,c l.?‘;'e/&"v
frequency of 10 kHz, and offset of OV.

500K 2
Record the reading on the RF Voltmeter (approx. 0.707V RMS). 0,( SET DB REE oM 43LA
Connect the signal to the channel 1 input and press RUN on the 1631. The display will show
the Analog

Move the cursor to the channe ; ield and press the blue SHIFT then DELETE keys to

Measure and record the voltage peak to peak using the X and O cursors. ~

Change the frequency of the function generator to 50 MHz.

Adjust the amplitude of the function generator so the reading on the RF Voltmeter is the same
as the value recorded in step 6.

With the cursor at the top of the display, Press NEXT to get Analog
Change the sample period to and the Trace mode to

Go back to the Analog

v
menu, increase the magnification to 40X.

Press the RUN key on the 1631, take 25 runs, and press the STOP key. (Press thé STOP key
when 24 runs shows.)

On the display of the 1631, count the:number of minor divisions from the highest peak of the
accumulated data to the lowest peak and multiply by (.12). This will give the voltage peak to
peak of the accumulated data. (This method is used because the cursors will not measure
accumulated data.) Divide this value by (.707). The result should be greater than or equal to
the value recorded in step 10.



‘ 17. In the Analog |
' Sample Period

Magnification

enu, change to:

18. Return to the Analog

Sample Period
Trace

Trigger
Trigger Level

19.Repeat steps 5 thru 16 for channel 2.

/,2_7

e



TRANSITION TIME TEST
Specification: £ 6 ns (20% to 80%)

Equipment Required:

Pulse generator ...........o.ooiiiiiiiiiiiiee.
50 ohm termination (2) .............ooooiiii

Equipment Setup: 8082A
Pulse period:
Pulse width:
Transition time:
Offset:
Amplitude:
Outputs:
All verniers:

Procedure:

HP 1631A/D - Analog Performance Tests

...................................... HP Model 8082A
.................................... HP Model 10100C

1 usec

square wave

1ns

on (adjusted below)

20V

POS/NORM

Full CCW, except offset
and amplitude.

1. Cycle the power on the 1631 to return all menus to default conditions.

2. Press FORMAT, Analog Fol%mat Specification, and use the CURSOR, NEXT, and
NUMERIC keys to set the following parameters on both channels.

Probe Type
Full
Voltage
Upper Limit
Lower Limit

3. Press TRACE and set up the Analog Trace Specification menu as shown below.

Trace Mode
Display Mode

Post Processing
Statistical Measurements

Sample Period |

Trace 0000

Trigger
Edge
Trigger Level

Waveform Display Mode:

After Trigger | CBe

Acquisition Time: 5.000 us
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10.

11.

12.

13.

14.

15.

16.

Connect a BNC cable with a 50 ohm terminator, from the left-hand output connector on the
8082A to channel 1 on the 1631. Connect the other terminator to the other output of the
8082A. :

Press the RUN key on the 1631.

From the Analog |

menu, change [T}

Place the X cursor in the center of the bottom of the square wave, and place the O cursor in
the center of the top of the square wave.

Adjust the Offset Vernier on the 8082A so that the voltage at X reads as close as possible to
0.0 V.

Adjust the Amplitude Vernier on the 8082A so that the voltage at the O cursor reads as close
as possible to 2.0 V.

Press the STOP key on the 1631.

Press TRACE. In the Analog Trace Specification menu, turn on Post Processing and
Statistical Measurements.

Move the cursor to the top of the menu and press NEXT. Configure the Analog
menu as shown below.

On Acquired Data Place Cursors

Stop Continuous Runs

Press the RUN key. This test takes about one minute.
After the 40 runs are complete, the Mean X to O should be less than or equal to 6.0 ns.
Connect the signal source to channel 2.

Press TRACE for the Analog
placements to channel 2.

menu. Change both x and o cursor




®
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17. Move the cursor to the top of the display. Press NEXT to get the Analog
. menu. Change as below.

Trigger
Edge
Trigger Level

18. Press the RUN key.

19. After the 40 runs are complete, the Mean X to O should be less than or equal to 6.0 ns.

11
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TIME BASE ACCURACY TEST
Specitication: single-shot +/- 1.5 ns for 5 ns sample period
+/- 1 sample period for sample periods of 10 ns or greater

continuous +/- .15 times sample period, based on 100 averages

Equipment required:

Time Mark Generator ... ...ttt it it ia ittt eraaeneeistanerannenns Tektronics TG 501
B0 ONM LB MINA O ..ottt e e e it ettt et HP Mode! 10100C
Procedure:

1. Cycle the power on the 1631 to return all menus to default conditions.

2. Press FORMAT, Analog Format Specification, and use the CURSOR, NEXT, and
NUMERIC keys to set the following parameters on channel 1.

Probe Type

Voltage
Upper Limit

4,200 ps
Lower Limit wiTH 226

~{.200

3. Press TRACE and set up the Analog Trace Specification menu as shown below.

Trace Mode
Display Mode

Post Processing
Statistical Measurements

Sample Period |

Acquisition Time: 5.000 us

] Trace @ After Trigger

Trigger
Edge
Trigger Level

Waveform Display Mode:

12
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4.

10.

11.
12.

13.

14.

HP 1631A/D - Analog Performance Tests

.Return the cursor to the top of the display and press NEXT. Configure the Analog

menu as shown below.

On Acquired Data Place Cursors

Stop Continuous Runs . Equals 9100

menu. Change Trace Mode from

Set the output of the Time Mark Generator to .1 us.

Connect a BNC cable from the output-of the Time Mark Generator to the Channel 1 input of

the 1631 through a 50 chm terminator.

Press the RUN key. Press NEXT to get the Analog
X to O should be between 98.5 ns and 101.5 ns.

Change the Sample Period to

Press the RUN key. The time X to O should be between 80 and 120 ns.

menu, change Trace Mode from

Press WFORM. In the Analog menu, change [Me

Change the Sample Period to@ nsj

Press RUN. This test takes about three minutes to complete. Upon completion, the Max x
to o should be less than or equal to 101.5 ns, and the Min x to 0 should be greater than
or equal to 98.5 ns.

menu. The time

13
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TRIGGER SENSITIVITY TEST

Specification: Square wave up to 10 MHz, .2 of full-scale for ch. 1 & 2
50 mV p-to-p for external -

Up to 50 MHz, .3 of full-scale for ch. 1 & 2
100 mV p-to-p for external
Equipment required:

Function Generator ..........cci ittt it e e, HP Mode! 8116A

Procedure:
1.Cycle the power on the 1631 to return ail menus to default conditions.

2.Press FORMAT, Analog Format Specification, and use the CURSOR, NEXT,
and NUMERIC keys to set the following parameters on both channels.

Probe Type
Full Scale: 2.50V

Voltage
Upper Limit
Lower Limit

3. Press TRACE and set up the trigger in the Analog Trace Specification menu as shown
below.

Trigger
Edge
Trigger Level

4. Connect a BNC cable terminated with a 50 ohm load to the signal 8116A output. Set up the
signal generator as follows:

Frequency 10 MHz (square wave)
Duty Cycle 50%

Amplitude 500 mV

Offset 000 Vv

+

5. Connect the signal to the channel 1 input of the 1631 and Press RUN. The 1631 should
trigger (Continuous Trace In Process). (*)

'L$'

6. Press STOP. Connect the function generator signal to channel 2. Press TRACE and select to
trigger on channel 2.

7. Press RUN and the 1631 should trigger. Press STOP. (%)

8. Set the amplitude of the 8116A to 50.0 mV.

14



10.
11.
12.
13.

14.

15.

16.

17.

)
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Connect the signal to the external trigger input. Press TRACE and set the following trigger

specifications.
Trigger External Probe Type

Edge

Trigger Level

Prass RUN, and the 1631 should trigger. (") -

Increase the frequency of the 8116A to 50 MHz and the amplitude to 100 mV.
Press RUN and the 1631 should trigger. Press STOP. (")

Set the amplitude of the 8116A to 750 mV.

Press Trace and set the trigger source to channel 1. Connect the signal to the channel 1
input. ’

Press RUN and the 1631 should trigger. Press STOP. (*)

Press Trace and set the trigger source to channel 2. Connect the signal to the channel 2
input.

Press RUN and the 1631 should trigger. Press STOP. (*)
To find where the actual trigger sensitivity limit occurs, do not press STOP. Gradually decrease

the amplitude of the signal generator until the 1631 stops triggering (Waiting for Analog
Trigger). Read the output level of the signal generator to find the low trigger limit.

3 -~y
$e,
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Table 2. HP 1631A/D Analog Performance Test Record.

TEST LIMITS RESULT
VOLTAGE VMIN VMAX
MEASUREMENT 400mvV to 600mV CH.1
ACCURACY CH.2
-400mV to -600mV CH.2
CH.1
-19v to -21V CH.1
CH.2
+19V to +21V CH.2
CH.1
BANDWIDTH PASS FAIL
50 MHz CH.1
CH.2
TRANSITION
TIME £6 ns CH.1
CH.2
TIMEBASE Single Shot
ACCURACY 5 ns sample period
‘ 98.5 ns to 101.5 ns
20 ns sample period
80 ns to 120 ns
continuous
Max x to o
£ 101.5 ns
Min x to o
> 98.5 ns
TRIGGER 10 MHz PASS FAIL
SENSITIVITY CH1/CH2 .2 of full scale CH.1
EXTERNAL 50 mV p-to-p CH.2
EXT I
50 MHz
EXTERNAL 100 mV p-to-p EXT
CH1/CH2 .3 of full scale CH.1
CH.2

16
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SECTION IV
. - CONFIDENCE TESTS

4-1. INTRODUCTION '

This section will acquaint the user with the HP 1630A/D/G and 1631A/D Self Tests (ST). ST is a
series of tests, resident in ROM, that confirms correct operation of the mainframe hardware and
firmware. The ST tests do not verify all of the critical specifications given in table 1-1 of Section. .
These tests check the basic functions of the system. .

Please note that the Self Test is a troubleshooting aid, but will not find 100% of instrument failures.
Whenever servicing a 1630/31, the operational tests, adjustments, any necessary functional tests,
and the ET 19776 tests must also be completed before full functionality and performance can be
assured. The Operation Verification tests are covered in Appendix A. See the ET 19776 manual
for the Performance Verification tests. :

Note: The terms MPU or processor, and MMU will be used throughout this manual in reference to
the Microprocessor Unit and the Memory Management Unit used on the CPU board.

4-2. EQUIPMENT REQUIRED

The equipment required for the self tests is listed in table 1-3, Recommended Test Equipment,
Section .

o~

4-3. SELF TEST FUNCTION VERIFICATION
4-4. Initiating 1630/1631 Self Test (ST)

ST can be initiated by setting the rear panel Self Test switch, #6, into the "1" or open position and
cycling power OFF/ON.

NOTE

The processor samples the setting of the system status switches ONLY
during turn-on. Changing SW6 to "1" after turn-on will not initiate SELF
TEST. Cycling the power OFF/ON will reset the switch status. After ST is
executed, however, the ST switch may be set to a "0" allowing the System
Specification menu to be displayed without cycling power.

After power is cycled OFF/ON and an initialization routine is executed, the ST routine will begin.
The ST test sequence is as follows:

a. RAM test.
b. ROM test.

c. Acquisition test.

d. Analog Test.
e. HP-IB test.

4-1
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4-5. Self Test RAM Test Procedure S .

PURPOSE:

IR
)

The RAM test verifies the MPU’'s and MMU'’s ability to read and write from all 64K RAM
locations on the CPU board. ‘

-

CIRCUITRY TESTED:

RAM, MPU and MMU interaction, RAM refresh by the CRT controller, RAM strobe timing
circuitry, and ROM selection and data transfer.

OPERATION:

a.

Before the RAM test begins, an initialization routine is done for the CRT controller (CRTC).
This initialization routine reads the rear panel switches, etc.

The processor configures the memory management unit (MMU) to map a 2K (800H) block of
RAM. :

The processor (MPU) writes a 01, 02, 03, .... 80, 00 hex pattern sequentially through each 2K
block of RAM. The pattern used is derived by shifting-left the contents of the A accumulator.

After all 64K of RAM is mapped, the processor sequentially reads back the contents of RAM.
The value stored is compared to the present value of the A accumulator.

If the value stored does not match the present value of the A accumulator, then an "Error in
RAM" message is displayed.

If after all 64K of RAM is tested and no compare error exists, then a ROM and Acquisition test
is performed.

ERROR MESSAGE INTERPRETATION:

If an "Error in RAM" message is displayed, Blue-stripe the CPU board.

<zl
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’\ 4-6. Self Test ROM Test Procedure
PURPOSE:
The ROM test verifies that all of the firmware is good. The test also checks that the processor
(MPU) and memory management unit (MMU) can address and retrieve data from ROM.
CIRCUITRY TESTED:

All ROMs, MPU and MMU interaction, ROM selection and data transfer, and RAM.

OPERATION:
a. Before the ROM test begins, the RAM test must have passed.
b. The processor configures the MMU to map an 8K block of ROM.
c. Information is read from ROM and a checkélum routine is done for each ROM. The
, checksum for each ROM is compared to a stored checksum value of that ROM in ROM #7

(U4H).

d. If the checksums do not match, then a "Error in ROM #X Expected XX Was XX" message is
displayed. -

‘ e. If all of the checksums match, then an Acquisition test is performed.

ERROR MESSAGE INTERPRETATION:

N

If an "Error in ROM #X(0-7) Expected XX Was XX" message is displayed, it’is interpreted as
follows: '

Error in ROM #X(0-7) - X indicates the faulty ROM number given as:

U3K = ROM #0 U4K = ROM #4
U3J = ROM #1 U4J = ROM #5
U3l = ROM #2 U4l = ROM #6
U3H = ROM #3 U4H = ROM #7
Expected XX - indicates the stored checksum value in ROM #X for that ROM (given in
hex).

Was XX - indicates the checksum tabulated for that ROM during the test (given in hex).

If after replacing the suspect ROM, the failure still exists, Blue-stripe the CPU board.

4-3
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<

4-7. Self Test Acquisition Test Procedure .,‘»

PURPOSE:

This test verifies the processor’s ability to configure the system to take a state measurement. It
also verifies that all pod channels can sample data between -9.9 and +9.9 volts.

CIRCUITRY TESTED:

This test checks the processor, system timing control, state and timing boards, and the pods.

OPERATION:

a. Both RAM and ROM tests must have passed before this test begins.

b. The processor configures the system for a Trace Specification of <don’t care start-on any
state, trace all states>.

c. System starts tracing with pods 4, 2, 0 thresholds set at +9.9 volts and pods 3 and 1 set
at -9.9 volts. "0s" should be sampled on pods 4, 2, 0 and "1s" should be sampled on
pods 3 and 1.

d. 512 states are clocked in and sampled at this threshold pattern.

e. A sample is taken for "measurement complete”. It should be false. . .

f.  The pod threshold voltages are reversed, making the sample pattern of step (c) reversed.

g. 511 states are clocked in and sampled at this threshold pattern.

h. A sample is taken for "measuremient complete”. It should be false.

i. The memory counter is sampled for words remaining; one should remain.

j-  The last word is clocked in, making the "measurement complete" status true. The trace is
then halted.

k. Any acquisition errors are summarized and the self test determines if a Timing Slave
board is in the instrument. If a Timing Slave board is not in the system, errors are ignored
for the Timing Slave channels.

I. If an error occurred, a "Acq Error XX . . . XX" message will be displayed in hex. The
number of hex pairs in the message depends on the instrument model. See the error
message information following.

m. If no errors occurred "Self Test Passed Reset Rear Panel Switch to xxxx xOxx to

4-4

continue” message should be displayed. When the switch is reset the System
Specification menu should be displayed.
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~

-ERROR MESSAGE INTERPRETATION

bix 7 -

There are two forms of acquisition error message in the HP 163X family.

"Acq error XX XX XX XX XX XX XX XX XX XX"
This error message is present on the latest versions of the HP 163X family and can be
generally thought ‘of as covering instruments with disc-based mass storage capability. This
message must be interpreled differently depending on whether the instrument is a 1630/31A/D
or a 1630G. Table 4-1 covers specific interpretation of 1630/31A/D messages and table 4-2
covers 1630G messages. '

"Acqg error XX XX XX XX XX XX XX"
This message covers earlier versions of HP 1630A/D and all 1630A/D option 007. These

instruments have firmware for using them with . tape- based mass storage.  Specific
interpretation of error messages is covered in table 4-3.

The error message, a series of HEX digits must be converted to a binary equivalent before it
can be fully interpreted. The following general example of a 1631D failure shows how this is
done.

"Acq error 01 80 00 00 00 00 03 00 00 00"

01 80 00 00 00 . 60 . ' 03 . 00 00 00
00000001 100;0000 00000000 00000000 00000060 00000000 0000b011 00000000 00000000 00000000

a. This example shows that incorrect Acquisition data was acquired.
b. Trace point was not found.
c. All channels passed except pod 0 (Timing Master) Channels 1 and O.

d. All analog acquisition passed.

If failures occur in this test, try swapping LIKE pods to determme if the problem follows the pod if
the failure does follow the pod, that pod may need to be replaced.

Whenever an acquisition error occurs, always check that the pods are properly - ‘seated in therr
connectors and that none of the connector pins are bent. If all of the channels on any board fail,
check that the board is properly seated in it's motherboard connector .

After completion of the self-test, continue with the operational tests (see chart on page A-2 for
1630/31A/D or page A-4 for 1630G). .

4-5
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Table 4-1. 1630A/D, 1631A/D Error Mesage Interpretation.

This table covers interpretation of errors in 1630A/D and 1631A/D in the most recent versions,
those with disc-based mass-storage capability. .

For earlier 1630A/D, those with tape-based mass storage (also option 007), see table 4-3.

*KEY*™™* 1 = Error (except Don't Cares)

O = No Error
Bit O - Incorrect acquisition data acquired.
Bit 1 - "Measurement Complete” true when it should be false.
Bit 2 - "Measurement Complete"” IRQ true when it should be false.
Bit3 -°  Words remaining. State Master board counter incorrect.
Bit 4 -- "Measurement complete” on State Master board false when it should be true.
Bit 5 - "Measurement complete” false when it should be true, no "interrupt” received.

Bit 6,7 - Don’t Care Bits

BIT 7 - TRACE POINT FOUND

CHANNEL #:(43-35) (34-26) (25-17) (16-9) (8-1)

# OF CHNLS: o9 9 8 8 8
POD #: 4 3 2 1 -0
POD TYPE: |«———————STATE | =—TIMING——|

SEE NOTE 2

NQTE 1: Analog errors are only relevant in the 1631A/D. For 1630A/D this section of the
error code will show all bits passing. For analog errors see paragraph 4-8.

NOTE 2: In the case of timing errors, channels 8-1 actually represent the Timing Master and
channels 16-9 the Timing Slave. The example above represents a 1630/31D. If the
instrument is a 1630/31A, the test will show channels 16-9 as passing and channels
8-1 will represent POD 1.

NOTE 3: Each pair of analog error bytes has 8 hits (4 bits per byte). Since the timing pods
(pods 0 and 1) have 8 channels, the 8-bit pairs of error bytes interpret directly to the
timing pods’ 8 channels. However, the state pods (pods 2, 3, 4) have 9 channels,
and the byte to channel interpretation is offset by one bit per pod. As in the
diagram above, the one bit offset must be taken into account when interpreting
acquisition errors.

BITS 6-3 - DON'T CARE
. ANALOG ERROR BYTES
' SEE NOTE 1
XX XX X X X X X X X X X X X X X X X X
BITS: 2,1,0 7-0 7-0 7-0 7-0 7-0 7-0 7-0 7-0
only ¢ 0 ) © ] S o . 4 G

4-6
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—

Table 4-2. 1630G Error Mesage Interpretation.

This table covers error message interpretation in 1630G only.

**KEY*™ 1 = Error (except Don’t Cares)

0 = No Error
Bit O - Incorrect acquisition data acquired.
Bit 1 - "Measurement Complete” true when it should be false.
Bit 2 - "Measurement Complete" IRQ true when it should be faise.
Bit 3 - Words remaining. State Master board counter incorrect.
Bit 4 - "Measurement complete” on State Master board false when it should be true.
Bit 5 - "Measurement complete” false when it should be true, no "interrupt” received.
Bit 6,7 - Don't Care Bits .
‘ H_BITS 7-1 - DON'T CARE

X X XX X X X X XX X.X X X X. X X X X. X

BITS: 0 only 7-0 7-0 7-0 7-0 7-0 7-0 7-0 7-0

CHANNEL #: (65-56) (55-.46) ' (45-36) | (35-27) (26-18) (17-9)  (8-1)

# OF CHNLS: 10 10 10 9 9 9 8
POD #: 7 6 5 4 3 2 1
POD TYPE:|«—————STATE SLAVE | STATE MASTER——|TIMING |

NOTE: Since the timing pod has 8 channels, the 8-bit pair of error bytes interpret directly to
the timing pods’ 8 channels. However, the state master pods (pods 2, 3, 4) have 9
channels, and the byte to channel interpretation is offset by one bit per pod. The
State Slave pods (pods 5, 6, and 7) have 10 channels and the byte to channel
interpretation is offset by two bits per pod. As in the diagram above, the bit offset
must be taken into account when interpreting acquisition errors.

4.7
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Table 4-3. Earlier 1630A/D Error Mesage Interpretation.

. : :
This table covers error message interpretation in 1630A/D of earlier vintage as well as recent
1630A/D with tape-based mass-storage (option 007).

For recent 1630A/D, those using disc-based mass-storage, see table _21-1.

**KEY*** 1 = Error (except Don't Cares)

0 = No Error
Bit O - Incorrect acquisition data acquired.
Bit 1 - "Measurement Complete" true when it should be false.
Bit 2 - "Measurement Complete” IRQ true when it should be false.
Bit 3 - Words remaining. State Master board counter incorrect.
Bit 4 - "Measurement complete” on State Master board false when it should be true.
Bit 5 - "Measurement complete” false when it should be true, no "interrupt” received.
Bit 6,7 - Don’'t Care Bits

2

l [T—BH-S 7-7 - DON'T CARE

X X X X X X X X XX X X X X
2,1,0

BITS: only 7-0 7-0 7-0 7-0 7-0

CHANNEL #: (43-35) (34-26) (25-17) (16-9) (8-1)
# OF CHNLS: 9 9 9 8 8

POD #: 4 3 2 -1 0
POD TYPE:|«————STATE | «—TIMING——]
_SEE NOTE 1

NOTE 1: In the case of timing errors, channels 8-1 actually represent the Timing Master and
channels 16-9 the Timing Slave. The example above represents a 1630D. If the
instrument is a 1630A, the test will show channels 16-9 as passing and channels
8-1 will represent POD 1.

NOTE 2: Since the timing pod has 8 channels, the 8-bit pair of error bytes interpret directly
to the timing pods’ 8 channels. However, the state pods (pods 2, 3, 4) have 9
channels, and the byte to channel interpretation is offset by one bit per pod. As in
the diagram above, the bit offset must be taken into account when interpreting
acquisition errors.

4.8
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4-8. 1631A/D Analog Acquisition Self Test

NOTE: For 1631A/D Analog Acquisition Performance Tests see Appendix C.

PURPOSE:
This test verifies operation of the DAC, Trigger Threshold, and in general everything that is vital
to calibration.
CIRCUITRY TESTED:
This test checks the DACs, Trigger Threshold, status and address lines of the CPU, Gain
Hybrid, and input relay.
BYTE | OPERATION:
1. Test Channel 1
a. Calibration Mode is selected.
b. Maximum gain (full-scale vernier and X32 gain) on channel 1 is set and trigger on Channel 1.
¢. External offset is set to 0.
d. Channel 1 offset is set to -2.048 volts.
e. The trigger threshold status is read.
f. Channel 1 offset is set to +2.048 volts.
g. The trigger status is read again. If the status is not equal to the previous reading then an er-
ror is indicated.
2. Test Channel 2

Same as channel 1

3. Test External Offset
a. Channel 2 trigger is selected.
b. External Offset is set to -2.5 volts.
c. Trigger status is read.
d. External Offset is set to +2.5 volts.

e. Trigger status is read again. If it is the same as the previous reading an error is indicated.

Revised August 1986 4-9
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4. Relay Switch test.
a. Relay switch is turned to normal mode (calibration off). . ‘
b. External offset is set to -2.5 volts.
c. Trigger status is read.
d. External offset is set to +2.5 volts and trigger status is read again. If the status is not the
same as the previous reading an error is indicated.
BYTE 1l OPERATION:
Test Status Lines
a. Calibration Mode, trigger immediate is selected.
b. Delay Counter is set to OFFF1H.
c. Poststore Counter is set to 0.
d. Memory Address Counter is set to OFFH.

e. Status is read. If Prestore is valid an error is indicated. (error = status byte).

BYTEIl OPERATION: .}

Check the Counters

a. Continuing the same conditions from Byte Il above, four clocks are generated. Status is read.
Only Prestore has to be set.

b. Four more clocks are generated and status is read. LLSYNTRG (Latched Synchronous
Trigger) should be low true. If not, error.

c. Sixty (60) more clocks are generaled and status is read. LLSYNTRG should be low true and
LTPF (Tracepoint Found) low true. !f not, error.

d. Fifty-six (56) more clocks are generated and the status is read. The conditions at the end of
step ¢ should still be true. If not, error.

e. Four (4) more clocks are generated and the status is read. Measurement should be complete.
LMFUL (Memory Full) and LAMC (Analog Measurement Complete) should be low true.

4-10
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1631A/D ANALOG TEST ERROR BYTE INTERPRETATION:

The analog acquisition error is a series of hex digits. The binary equivalent of these digits can be
interpreted with the following table:

Error Bytes: I II I11
XX L XX XX |
Bits: (7-0) (7-0) (7-0)
Description:
Byte I:
BIT
76543210
120X XXXX Channel 1 .offset malfunction
gl1gXxXXXXX Channel 2 offset malfunction
P21 XXXXX External offset malfunction
111 XXXXX Trigger threshold malfunction
XX X1XXXX Relay switch malfunction
Byte II:

BIT VALUE MALFUNCTION

7 1] Prestore Counter

6 1 Poststore Counter

5 1 MAC, Poststore, or Memory Fuli Flip-flop
4 1 Prestore or Poststore Counters

3 X Don’t care

2 1 Clock circuitry

1 X Don't care

i X Don't care

%-//
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Byte lll:

BIT VALUE MALFUNCTION

7 1 Prestore Counter

6 1 Measurement Complete on Analog Board false when it should be true,
5 1 Memory did not wrap ardund when it should have.

4 1 Tracepoint was not found when it should have been.

3 1 Memory Wrapped around when it shouldn't or Measurement complete

on board is true when it should be false.

2 1 Trigger condition not received when it should have been.
1 X Don’t care
] X Don't care

If any analog errors occur during self-test, blue-stripe the analog board.

4-9. 1630G Internal Storage Test and Reset
When an error is found in‘internal storage the following will be displayed on the screen:
"Internal checksum error"

It is necessary then for the 1630G to reset internal storage. This will be done automatically by the
1630G and the message "WAIT Resetting internal storage” will be displayed. If the reset has not
been successful, the message "Reset failed, internal storage has failed" is displayed.

To manually reset internal storage, first put the instrument into the self-test mode, then toggle
switch 1 (MSB) of the HP-IB address switch. The message "WAIT Resetting internal storage” will
appear on-screen while the reset is taking place. When the reset has been completed successfully,
the message "Internal storage reset successful" is displayed. If the reset has not been successful,
the message “Reset failed, inlernal storage has failed" is displayed on-screen.

The analyzer may be used without the internal storage and the rest of the performance of the
analyzer is not affected.

412
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

‘This section contains adjustment procedures for the power supply, CPU board, display driver, -

Timing Master board (if applicable), State Master board and Analog board. Perform the adjustment
procedure only after instrument repairs. The adjustments can be made separately.

Board removal procedures, necessary before installing boards into the service connector, can be
found in Section VIIl. An auxiliary fan must be used to cool boards being run in the service

connector.
WARNING I

Read the safety summary at the front of this manual before performing ad-
justment procedures.

CAUTION

The adjustments are performed with the top and side covers removed. Use
care to avoid shorting or damaging internal parts of the instrument.

5-2. EQUIPMENT REQUIRED

A list of recommended test equipment is provided in Section I, table 1-3.

5-3. POWER SUPPLY ADJUSTMENT
a. Turn OFF the logic analyzer and remove power cord.

b. Remove the two plastic standoffs and loosen the screw that secures the top cover. Remove
cover.

¢. Connect an external DVM to measure volts between GND and -5.2V on test connector TP2
(corner of board near CRT).

d. Plugin powef cord and turn the logic analyzer ON.

e. Adjust trimpot R34 (labeled VOLT ADJ) until the measured value of -5.2V reads between -5.0
and -5.4 volts. Measure the +5.0V supply; it should be between +4.8 and +5.2 voits.

f. Adjustment complete. Replace covers.
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5-4. CPU ADJUSTMENT

a.

Referring to the CPU Board Removal procedure in Section VIII, remove the processor board
(A3).

With power OFF, install the CPU board into the upright service connector J1.
Connect the cables from the keyboard and display driver.

Place the instrument’s top cover over the exposed power supply to prevent tools from drop-
ping onto the power supply, and to maintain proper air flow.

Connect a DVM between U100 pin 4 (negative lead) and U100 pin 6 (positive lead).
Turn ON the logic analyzer.
Adjust trimpot R37 (located at the bottom-right) until the DVM reads +5.00 volts +/-5 mV.

Adjustment complete. Replace board and covers.

5-5. DISPLAY SYSTEM ADJUSTMENTS

This adjustment procedure is in two parts; yoke and display driver. The Yoke Adjustment
Procedure must be performed if any part of the Display System is replaced (CRT, display driver,
or yoke) or if a display cannot be aligned on the CRT screen. If the Yoke Adjustment Procedure is
performed then the Display Driver Adjustment Procedure must also be done; if not, then the latter
may be done alone. It is good practice to discharge the CRT before beginning.

YOKE ADJUSTMENT PROCEDURE

a.

b.

Turn OFF the logic analyzer.

Remove the two plastic standoffs and loosen the screw that secures the top cover to the
frame. Remove cover.

Remove the two screws that attach the handlie and the side cover to the frame. Remove
cover.

Remove the two yoke connectors.

Insure that the yoke is firmly pressed against the flange of the CRT. If not, loosen the yoke
neck screw that attaches the yoke to the CRT and slide the yoke against the CRT. Gently
tighten the screw until firm.

While holding a flexible straight edge from the lower-left corner to the upper-right corner of

the CRT (facing the CRT), make a mark about one inch long with a water soluble felt pen
across the center of the CRT. See figure 5-1.

Revised April 1988
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Repeat the above step for the upper-left corner and the lower-right corner forming an "X" in
the center of the CRT. See figure 5-1.

Adjust BRIGHTNESS control pot to minimum (full counter-clockwise). See figure 5-2 for the
display adjustment locations. ‘

Turn ON the logic analyzer.
Adjust BRIGHTNESS control pot until a dot appears on the CRT.

The dot should appear within a .3 cm (1/8 inch) radius of the intersection of the two lines. If
this does not occur, align the dot using the centering rings on the yoke. See figure 5-1.

Turn OFF the logic analyzer and clean the CRT screen with mild soap and water.
. Reconnect the two yoke connectors from the display driver.

Perform the Display Driver Adjuétment Procedure,

/_ FRONT QF CRT

X_ 3em (% inch)

~

_ - Y

Figure 5-1. Yoke Centering Adjustment

5-3
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DISPLAY DRIVER ADJUSTMENT PROCEDURE

a.

b.

5-4

Turn OFF the logic analyzer.

Remove the two plastic standoffs and loosen the screw that secures the top cover to the
frame. Remove cover. N

Remove the two screws that attach the handle and the side cover to the frame. Remove
cover.

Refer to the PROGRAM DISK LOADING PROCEDURE in Appendix A at the back of this
manual.

Activate the Display Test Pattern as shown in figure 5-3 by pressing the < DISPLY > softkey
on the Series 200 Controller.

Adjust the BRIGHTNESS control pot until the Display Test Pattern is visible. See figure 5-2 for
the display adjustment locations.

Adjust the HEIGHT and VERT PHASE (position) until the Test Pattern meets the vertical
measurements in figure 5-3.

NOTE

A non-metallic hex-type alignment tool is needed for adjustment of the
HEIGHT coil. Use of a metal tool will result in a change in the setting when
the tool is removed. Use of a blade-type tool could result in cracking of the
adjustment slug.

Adjust HORIZ LINEARITY until the width of each square is the same.

Adjust HORIZ WIDTH until the Test pattern width is the same as the width shown in figure
5-3. Note that the pattern may no longer be centered within the edges of the CRT.

NOTE

The adjustments in steps (h) and (i) interact. Therefore reiteration of
these two steps may be necessary for best resuits.

Now adjust the horizontal position by rotating the centering rings on the yoke. Adjust the

rings for horizontal movement while minimizing the vertical movement of the pattern. Center
the Test Pattern within the edges of the CRT.

Adjust VERT PHASE to vertically center the Test Pattern. This should only require minor
adjustments.

The HOR HOLD adjustment has been pre-adjusted by the manufacturer and should not need
to be changed.

The test pattern prompts you to press any key to call up the next display.
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Display Driver Board

VERT

HOR INPUT

PHASE HOR HOLD LINEARITY WIDTH 00000000 BRIGHTNESS FOCUS

I e

HALF-BRIGHT

ik

HEIGHT (Height adjustment
D access is from the
circuit side.)

Figure 5-2. Display Adjustment Locations

144 mm (+2 mm)

PRESS ANY KEY FOR INTENSITY ADJUSTMENT

1F

72 'mm +2 mm ——— |

Figure 5-3. Display Size Test Pattern.

5-5




m

HP 1630A/D/G, 1631A/D - Adjustments

n.

If a photometer is available, adjust the BRIGHTNESS control for a level of 39-41 foot
Lamberts (133-140 CD/SQM) in the full-bright area of the display. Then, using the
HALF-BRIGHT control, adjust the level of the half-bright area of the disptay to 19-21 foot
Lamberts (65-72 CD/SQM).

NOTE

If you have an older instrument that does not have a HALF-BRIGHT adjust-
ment (see figure 5-2) use the BRIGHTNESS control to adjust the brightness
of the half-bright area of the display (see figure 5-4) for 19-21 foot lamberts
(65-72 CD/SQM).

If a photometer is not available, adjust the BRIGHTNESS and FULL-BRIGHT controls for com-
fortable levels with good contrast between them.

Adjust FOCUS control to achieve the best display in the "FOCUS AREA" of the test pattern.

Verify that the "BLINKING CURSOR" area contains a blinking rectangular cursor, flashing be-
tween half-bright and full-bright several times per second. If the half-bright and full-bright
areas of the display show the two different video levels, but the cursor does not blink, the
CPU board is defective. If there are not two different video levels, the display board is
defective. Refer to the CPU, Keyboard and Display Service Group 8B for troubleshooting
information.

HALF BRIGHT FOCUS AREA
19-21 FL 65-72 CD/SQM []xxxx[]
Press
STOP key BLINKING CURSOR >[]
to exit

FULL BRIGHT
39-41 FL 133-140 CD/SQM

Figure 5-4. Display Brightness Test Pattern
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j' 5-6. TIMING MASTER ADJUSTMENT (200 MHz OSCILLATOR)
The Timing.Master board may have an adjustment if the logic analyzer is an early model. If the
Timing Master board part number is 01630-66506 or 01630-66510, the 200MHz oscillator uses dis-

crete parts and may need adjustment. More recent boards, like the 01630-66524, use a "hybrid”
oscillator which needs no adjustment. .

NOTE
A portable fan must be used to maintain airflow across the macrocells.

a. Referring to the Acquisition Board Removal procedurev in Section VIIl, remove the Timing
Master board AS.

NOTE

Service Note 1630A/D-2 addresses a change in the variable capacitor C26.
See this Service Note to verify that the board has been properly re-worked.

b. With the power OFF, install the Timing Master board into the upright service connector J1. A
probe doesn't need to be connected.

c. Connect Channel 1 of the oscilloscope to TP1 on the Timing Master board (located at the left-
middle of the board). Set up the scope as follows:

. Set Volts/div to .01 V/div

Set Time Base to 1 ns/div

d. Turn ON the logic analyzer and check for the presence of a 200 MHz signal at TP1.
e. If the 200 MHz signal doesn’t exist, adjust trimcap C26 until a 200 MHz signal appears.
f. Continue adjusting trimcap C26 until the 200 MHz oscillation shows MAXIMUM AMPLITUDE.

g. Discontinue the oscillations by touching a screwdriver to the collector of the high-frequency
transistor Q1. Remove the screwdriver and verify that the oscillator locks again to 200 MHz.

h. If the oscillations do not re-occur after being discontinued, adjust C26 until the oscillations
begin again. Leave C26 at this setting and repeat step (9).

i. Adjustment complete. Replace board and covers.

5-7
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5-7. STATE MASTER BOARD ADJUSTMENT

a.

5-8

Referring to the Acquisition Board Removal procedure in Section VI, remove the State
Master board (A4).

With the power OFF, install the State Master board in the upright service connector J1.
DO NOT connect any state probes to the board. The Timing Master board must be installed.

Refer to the PROGRAM DISK LOADING PROCEDURE in Appendix A of this manual. Press
the < Strobe > softkey on the 98XX controlter.

The two scope probes required to perform the delay and width adjustments must be
calibrated at the beginning of each calibration session to compensate for timing errors caused
by different electrical lengths. This procedure will vary depending on the oscilloscope being
used. Do this calibration before proceeding further.

In many high frequency oscilloscopes this can be done by connecting both input probes to
the same high frequency pulse and adjusting the scope to equalize the delay. If there is no
delay equalization adjustment, note the difference in delay and take that into account during
your measurements.

Connect Channel 1 of the oscilloscope to TP1 on the State Master board. Connect Channel 2
to TP2. Trigger the oscilloscope on the Channel 1 signal. The period of the signals is 5.5us.
By setting the oscilloscope controls to 0.5 V/div., 5.0 ns/div., and displaying both channels
you should get approximately the display in figure 5.5. The adjustments to be made are
shown on the figure. The adjustment accuracy is +500 ps.

©) 1
T -.9V
CHANNEL1 10?.... f.l. LK N ] :: . .
(TP1 from state 992 T -1.3v
master bOard) 80 .j ce e NEEEEEE tu:zn -
-1.8V
- 36ns g
S T T Y N o llllllllTllllllllllllll[Illllll
Illlllll|III]Tllllll_LIlllIllllIllll'lll LU
e—— 17ng ——
-
> "~ —.gv
CHANNEL 2 2]@.... ...lE:.. . \
(TP2 from state 1@ -1.3V
master board) gz veeleeiifeerifones J . - .
T -1.8v

Figure 5-5. Strobe Signals. M1631013

The signals are ECL level waveforms. [t is necessary to measure the timing of the signals at
the -1.3V threshold level along the edges. To do this more easily, set a horizontal reference
line of the oscilloscope to -1.3V by grounding both inputs of the scope, then setting the
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. baselines at the equivalent of 1.3V above the horizontal reference line. Now all timing
' measurements can be made along the horizontal reference.
NOTE
Different models of oscilloscope use different measurement techniques. To
get the required measurement accuracy, use the measurement techniques

appropriate to the model of oscilloscope you are using.

g. Adjust R4 to vary the pulse width of the signal at TP2. The adjustment is complete when the
pulse width at TP2 is 17 ns £+500 ps at -1.3V.

h. Adjust R5 to vary the delay between the pulses at TP1 and TP2. The adjustment is complete
when the delay between -1.3V on the rising edge at TP1 and -1.3V on the falling edge at TP2
is 36 ns 500 ps.

5-8. STATE SLAVE BOARD ADJUSTMENT
a. Remove the State Slave Board. Removal procedures are in Seétion VIi.

b. With power OFF, install the State Slave board into the upright Service connector J1.

¢. Place the intrument’s top cover over the exposed power supply to prevent tools from drop-
ping onto the power supply, and to maintain proper air flow.

d. Connect a DVM to TP1 and TPGND on the State Slave board under test.
’ ~e. Turn ON the 1630G.
f. Adjust trimpot R4 until the voltage at TP1 reads +5.00 volts +/-5 mV.

g. Adjustment complete. Replace board and covers.

5.9. ANALOG BOARD ADJUSTMENT

The Analog board <SKEW> adjustment requires an HP 8165A Programmable Signal Source to be
installed on the HP-IB at address 716.

5-10. DAC Zero Adjustment

a. Refer to Appendix A for the PROGRAM DISK LOADING PROCEDURE and insert the Program
Disk, then load the <ADJ1631> program.

b. The CRT screen on the 9826 or 9836 will direct the user with the proper procedure.
5-11. SKEW Adjustment

a. Refer to Appendix A for the PROGRAM DISK LOADING PROCEDURE and insert the Program
Disk, then load the <SKEW> program.

‘A b. The CRT screen on the 9826 or 9836 will direct the user with the proper procedure.

Revised June 1987 5.9/(5-10 BLANK)
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6-1. INTRODUCTION

This section contains information for ordering
parts. Table 6-1 lists the abbreviations used in
the parts list and throughout this manual.
Figure 6-1 shows the locations of the
mainframe mechanical parts (MP). Table 6-2
lists all replaceable parts for the 1631A/D.
Table 6-3 contains the names and addresses
that correspond to the manufacturers’ code
numbers.

6-2. ABBREVIATIONS

Table 6-1 lists abbreviations used in the parts
list, the schematics, and elsewhere in this
manual. In some cases two torms of the ab-
breviation are used, one all in capital letters,
and one partial or no capitals. This occurs be-
cause the abbreviations in the parts list are al-
ways all capitals. However, in the schematics
and other parts of the manual, other abbrevia-
tion forms may be used with both lowercase
and uppercase letters.

6-3. PARTS LIST

Table 6-2 is a list of replaceable parts and is
organized as follows:

a. Mainframe parts are listed first, by reference
designator.

b. Following that, individual assemblies are
listed, again in reference designator order,
with the components of each assembly list-
ed in reference designator order.

c. If an assembly has more than one part
number because it has been changed, all
part numbers for that assembly are listed
within the assembly group, in part number
order. Individual part information distin-
guishing an assembly part number is given
with it, in reference designator order.
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SECTION VI
REPLACEABLE PARTS

The information given for each part consists of
the following:

a. Hewlett-Packard part number and the check
digit (for HP internal use).

b. Total quantity (Qty) on each assembily.
c. Description of the part.

d. A typical manufacturer of a given part in a
five digit code. Refer to table 6-3 for a code
to manufacturer breakdown.

e. The manufacturer's number for the part.

The total quantity for each part is given only
once, at the first appearance of the part num-
ber in the list.

6-4. ORDERING INFORMATION

To order a part listed in the replaceable parts
list, quote the Hewlett-Packard part number
and check digit, indicate the quantity required,
and address the order to the nearest
Hewlett-Packard Sales/Service Office.

To order a part that is not listed in the replace-
able parts table, include the instrument serial
number, the description and function of the
part, and the number of parts required.
Address the order to the nearest
Hewlett-Packard Sales/Service Office.

6-5. DIRECT MAIL ORDER SYSTEM

Within the USA, Hewlett-Packard can supply
parts through a direct mail order system.
Advantages of using this system are as
follows:

a. Direct ordering and shipment from the HP
Parts Center in Mountain View, California.
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b. No maximum or minimum on any mail or-
der (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 han-
dling charge for each order).

d. No invoices - to provide these advantages, a
check or money order must accompany
each order.

Mail-order forms and specific ordering infor-
mation are available through your local HP
office. Addresses and phone numbers are lo-
cated at the back of this manual.

6-2
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Table 6-1. Feference Designators and Abbreviations.

A
A/D
AC
ADJ
AL
AMPL
ANLG
ANS!

ASSY
ASTIG

=assembly

=fan;motor

=battery

scapacitor

=diode;diode thyristor;
varactor

ndelay line

=annunciator;lamp;LED

=misc. electrical part

=amperes
=analog-to-digita!
=alternating current
=adjust{ment)
=aluminum
=amplitier
=analog
=American National
Standards Institute
=assembly
=astigmatism

ASYNCHRO =asynchronous

ATTEN
AWG
BAL
BCD
BD
BFR
BIN
BRDG
BSHG
BwW

c

CAL
CcC
ccw
CER
CFMm
CH
CHAM
CHAN
CHAR

CMOs

CMR
CNDCT
CNTR
CON
CONT
CRT

D/A
DAC

DARL
DAT
DBL
DBM

DC
DCDR
DEG
DEMUX
DET
DIA
DIP
Div
DMA
DPDT

DRC
DRVR

=attenuator

=American wire gauge

=balance

=binary-code decimal

=board

sbuffer

=hinary

=bridge

=bushing

=bandwidth

=ceramic;cermet
{resistor)

acalibrate;calibration

=carbon composition

=counterclockwise

=ceramic

=cubic feet/minute

=choke

=chamfered

=channel

=character

=centimeter

=complementary metal-
oxide-semiconductor

=acommon mode rejection

=conductor

=counter

=connector

=contact

=cathode-ray tube

=clockwise

=diameter

=digital-to-analog

=digital-to-analog
converter

=darlington

=data

=double

adecibel referenced
to 1mw

=direct current

adecoder

=degree

=demultiplexer

=detector

=diameter

=dual in-line package

=division

=direct memory access

=double-pole,
double-throw

=DAC refresh controller

=driver

DWL
ECL
ELAS
EXT

FC

INCL
INCAN
INP
INTEN
INTL
INV
JFET

JKT
K

L
L8
LCH
LCcL

NEFERENCE DESIGNATORS

=fuse

={ilter

=hardware

=electrical connector
(stationary portion);jack

=coil;inductor

=niisc. mechanical part

=electrical connector
(moveable portion);plug

=transistor;SCR;

triode thyristor
=resistor
=thermistor
=switch;jumper
=transformer
=terminal board
=test point

ABBREVIATIONS

=clowel

=ciitler coupled togic

=elstomeric

=exlenal

=fararls;metal film
(1esistor)

=carbon fitm/
composition

=fecd

=female

=fhp-flop

=flat

=feam;from

=front

=gain bandwidth
product

=full wave

=fixed

=generator

=ground(ed)

=gencral purpose

=graticule

=groove

=henries;high

=hardware

=hardened

=mercury

=height

=helical

=horizontal

=Hewlett-Packard

=Hewlett-Packard
Interface Bus

=hour(s)

=high voltage

=Hertz

=input/output

=integrated circuit

=inside diameter

=inch

=include(s)

D=incandescent

=input

=intensity

=internal

=inverter

=junction fietd-
effect transistor

=jacket

=kilo(103)

=low

=pound

=latch

=local

=light-emitting
diode

=long

=lithium

=lock

=lockwasher

=low power Schottky

=low voltage

=mega(10°);megohms;
meter(distance)

=machine

=maximum

MFR
MICPROC
MINTR
Misc
MLD
MM
MO
MTG
MTLC
MUX
Mw

N

NC
NMOS

NPN

NPRN
NRFR

=manufacturer

=Micropr ocessor

=miniature

=miscellaneous

=molded

=millimeter

=metal oxide

=mounting

=metallic

=multiplexer

=milliwatt

=nano(10-9)

=no connection

=n-channel metal-
oxide-semiconductor

=negative-positive-
negative

=neoprene

=not recommended for
field replacement

=not separately
replaceable

=numeric

=order by description

=octal

=outside diameter

=operational amplifier

=oscillator

=plastic

=part of

=printed circuit

=printed circuit board

=power dissipation

=picofards

=plug in

=plate(d)

=programmable logic
array

=plastic

=positive-negative-
positive

=polyester

=positive;position

=potentiometer

=pozidrive

=peak-to-peak

=parts per million

=precision

=preamplifier

=programmable

=parallel

=programmable

=position

=point

=potted wirewound

=power

=reset-set

=random-access memory

=rectifier

=retainer

=radio frequency

=regulator

=register

=rack

=root-mean-square

<< C
=]

<Xz

RND
ROM
RPG
RX

S

SCR

SEC
SEG
SEL
SGL
SHF
St
sip

SKT
SL
SLDR
SLT
SOoLD
SPCL
sQ
SREG
SRQ
STAT
STD
SYNCHRO

vCco

vDC
VERT

vs

wi
w/0

XSTR
ZNR
°c

of
oK

=integrated circuit;
microcircuit

=electron tube; glow famp

=voltage regulator;
breakdown diode

=cable

=socket

=crystal unit(piezo-
electric or quartz)

aread-only memory
=rotary puise generator
areceiver
=Schottky-clamped;
seconds(time)
=screw;silicon
controlled rectifier
=second(time);secondary
=segment
=selector

=single in-line
package

=slot(ted)
=solenoid
=special
=square

=shift register
=service request

=standard

=synchronous

stantatum

=tubeaxial

=temperature coetficient
=time defay

=thread(ed)

=through
=test point
=tapping

=transformer
=trigger(ed)
=trimmmer

=transistor-transistor
=transmitter

=micro(10-6)
=Underwriters Laboratory
=unregulated

=voltampere

=variable
=voltage-controlled
oscillator
=volt,dc
“avertical
=voltage,fittered

awithout
=wirewound
=transistor

=degree Celsius
(Centigrade)

=degree Fahrenheit

=degree Kelvin

6-3/(6-4 blank)
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MP14 MP34 MP35 MP15
(FOOT) \ (TILT STAND})
, MP3
(MP28, MP29 & MP36
MP23 MP4 MP2  MOUNTED ON MP3) " MP1

H17, H18 MP37 i
MP6 H6 MP16

Figure 6-1. Mainframe Mechanical Parts Locations (sheet 1 of 4)

~
v
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MP8-10
MP5 H9

MP11 A8 (1631D) A5 A4 A3 MP7

|
i
!
I
l
?

Figure 6-1. Mainframe Mechanical Parts Locations (sheet 2 of 4)
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MP25
POWER SUPPLY
SHIELD

MP19 MP24
Figure 6-1. Mainframe Mechanical Parts Locations (sheet 3 of 4)
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w2 MP20

MP32
w3
MP22 MP21
A2
MP33
MP31

MP30
(MOUNTED UNDER
MOTHERBOARD)

HS, H11 H12, H13

H10, H13

R
Se s aa e e
R e

e na o

H12, H13 ‘
Figure 6-1. Mainframe Mechanical Parts Locations (sheet 4 of 4)
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Table 6-2. Replaceable Parts

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
1630A/D/G PARTS AND HARDWARE FOR NON-METRIC
MAINFRAMES WITH SERIAL PREFIXES BEFORE
2511A (1630A/D)
25108 (1630G)
2508R (1631A)
2510A (1631D)
H7 2360-0195 4] 8 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 00000 ORDER BV OESCRIPTION
H8 2510-01892 6 16 SCREW-MACH 8-32 .25-IN-LG 100 DEG 00000 ORDER BY DESCRIPTION
HS 2680-0172 1 2 SCREW-MACH 10-32 ,375-IN-LG 100 DEG 28480 2680-0172
H19 0570-1171 7 3 SCREW-COVER MOUNTING 6-32 28480 0570-1171
H20 0510-0043 4 2 RETAINING RING-TOP, BOTTOM COVER MTG 28480 0510-0043
MP4 01830-04104 3 1 TOP COVER (Obsolete, see Section 7) 28480 01630-04104
MPB 5060-8845 2 1 BOTTOM COVER 28480 5060-9845 -
MPY 5040-7219 8 1 CAP-STRAP HANDLE (FRONT) 28480 5040~7219
MP10 5040-7220 1 1 CAP-STRAP HANDLE (RERAR) 28480 5040-7220
MP11 5060-~9915 7 1 COVER-SIDE PERFORATED 28480 5060-9915
MP20 5020-8835 4 4 STRUT-CORNER 28480 5020-8835
MP21 5020-8806 9 1 FRAME-REAR 28480 5020-8806
P22 5020-8805 8 1 FRAME-FRONT 28480 5020-8805
1630A/D MAINFRAME ASSEMBLIES/PRRTS
FOR SERIAL PREFIXES:
2242A & 2311A (1630R)
2234A & 2311A (1630D)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS
A3 01630-66515 0 1 CPU BOARD 28480 01B630-66515
B1 3160-0252 7 1 FAN 128V 50/60-HZ 28480 3160-0252
MP1 01630-00201 3 1 PANEL-REAR 28480 01630-00201
MP2 01630-04102 1 1 COVER PROBE CONNECTOR 28480 01630-04102
MP3 01630-44101 4 1 COVER CARD CAGE 28480 01630-44101
MP4 01630-04101 0 1 TOP COVER 28480 01630-04101
MP5 1540-0807 2 1 POUCH 28480 1540-0807
(MP2-MP5 are obsolete, see Section 7)
[}) 01630-61603 7 1 CABLE-FAN 28480 01630-61603
1830R/D/G MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIXES:
2412A (1B30R/D})
2415A (1B630G)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS
A3 01630-86515 0 1 CPU BOARD (1630A/D) 28480 01630-66515
B1 3160-0428 9 1 FAN 120/240V 50/60-HZ 28480 3160-0428
1630A/D/G MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIXES:
2428A (1B30A)
2424R (16300)
2425A (1630G)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS
A3 01630-66515 0 1 CPU BOARD (1630AR/D) 28480 01630-66515
B1 3160-0428 9 1 FAN 120/240V 50/60-HZ 28480 3160-0428
1631A/0 MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIXES:
2451A & 2505A (1631R)
2446A & 2503A (1631D)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS
B1 3160-0428 9 1 FAN 1207240V 50/60-HZ 28480 3160-0428
-]
é} 3’60-05/4 | ZVDC FAN USED wITH NEW
LowiEd SufPey [eafd 01630-66529 a4 0(636~46534

See introduction to this section for ordering information

6-9
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Table 6-2. Replaceable Parts (Contd)

Mfr

Reference HP Part -
Oty Description Code

Designator Number

oo

Mfr Part
Number

1630A/D MAINFRAME ASSEMBLIES/PARTS
1630G FOR SERIAL PREFIX
2511A (16309/0)
2510 (1630G)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS

Bl 3160-0428 9 1 FAN 1207240V 50/60-HZ 28480

1631A/D MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIXES:
2509R (1631A)
2510A (1631D)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS

B1 3160-0428 9 1 FAN 120/240V 50/60-HZ 28480

1630A/0/G MAINFRAME ASSEMBLIES/PARTS
1631A70 FOR SERIAL PREFIXES:
25158 (1630R)
2514A (16300)

2525A (1631A)
2518A (1631D)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS

B1 3160-0428 9 1 FAN 120/240V 50/8B0-HZ 28480

1631A MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIX:
2540A (1631A)
ARE THE SAME AS THE CURRENT LIST
WITH THE FOLLOWING EXCEPTIONS

B1 3160-0428 9 1 FAN 120/240V 50/60-HZ 28480

1630R/D/G MAINFRAME ASSEMBLIES/PARTS
1631AR/0D FOR SERIAL PREFIXES:

2605A (1630A)

2602A (1630D)

26028 (1630G)

2605A (1631A)
2551A (1631D)
ARE THE SAME AS THE CURRENT LIST

1631A/D MAINFRAME ASSEMBLIES/PARTS
FOR SERIAL PREFIX:
2645A (1631R)
2641R (1B31D)
ARE THE SAME AS THE CURRENT LIST

1630A/D/G MAINFRAME ASSEMBLIES/PARTS
1631A/D FOR SERIAL PREFIXES:

27154 (1630A)

2720A (1630D)

2602A (1630G)

2714R (1B31R)
2713A (1B31D)
ARE THE SAME RS THE CURRENT LIST

3160-0428

3160-0428

3160~-0428

3160-0428

See introduction to this section for ordering Information

6-10 Revised April 1988
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mir Part
Designator Number | D Code Number
CURRENT PARTS LIST, 1630A/D/Q, 1631A/D
(* DENOTES METRIC FRAME PARTS-SEE
BEGINNING OF PARTS LIST)
1630A/D/G MAINFRANME ASSEMBLIES/PARTS
1631A/0 FOR SERIAL PREFIXES:

2812A (1630R)

28127 (1630D)

2B12R (1B30G)

2811A (1631A)

2811A (1631D)
Al 01830-66534 3 1 POWER SUPPLY BOARD (see Section 7) 28480 01830-66534
A2 01630-66501 4 1 MOTHER BOARD 28480 01630-66501
A3 01630-66535 4 1 CPU BOARD (ISSOH/D 1831A/0) 28480 01630-66535
A3 01630-66526 3 1 CPU BOARD (1630G) 28480 01830-66526
A3 01630-66515 0 1 CPU BOARD (1630ﬂ/D OPTION 007) 28480 01630-66515
A4 01630-66518 3 1 STATE MASTER BOAR 28480 01630-66518
A5 016830-66524 1 1 TIMING MASTER BORRD 28480 01830-66524
AB 0950-1682 3 1 DISPLAY BOARD ASSEMBLY 28480 0850-1692
A7 01630-66530 9 1 KEYBOARD (INCLUDES CABLE} 28480 01830-66530
A8 01630-66508 1 1 TIMING SLAVE BORRD (1630/310) 28480 01630-66508
A9 10271A 6 3 STATE MASTER PROBE 28480 10271A
Al0 10272A 7 AR TIMING PROBE(1630/31AR/30G~1, 1630/31D-2) | 28480 10272A
ALl 01630-66517 2 1 STATE SLAVE BOARD (1B30G) 28480 01630-66517
Al2 10273R 8 3 STATE SLAVE PROBE (1630G) 28480 10273A
ALl 01631-66501 S 1 ANALOG ACQUISITION BOARD (1631A/D) 28480 01631-6B8501
Al4 10435A 4 2 PROBE 10:1 DIVIDER (1631A/D) 28480 10435A

!

B1 3160-0521 3 1 FAN 12VvDC 28480 3160-~0521
El 1250-1454 2 1 CONNECTOR/ADAPTER BNC TO PRDBE (18631A/D) | 28480 1250-1454
H1 0515~-0430 3 25 SCREW-MACH M3 BMM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
H2 0515-08943 3 13 SCREW-MACH M4 12MM-LG FLAT-HD TORX ooo00 ORDER BY DESCRIPTION
H3 0515-0374 4 11 SCREW-MACH M3 1CMM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
H4 0515-0641 8 2 SCREW-TPG M4 10MM-LG TAPPING 00000 ORDER BY DESCRIPTION
HS 0824-0520 2 4 SCREW-TPG 6-19 .5IN-LG PAN-HD (KBRD MTG) | 00000 ORDER BY DESCRIPTION
HB 05624-0644 2 4 SCREW~TPG B8-32 .75IN-LG PAN- HD (FHN MTG) | 00000 ORDER BY DESCRIPTION
H7 0515-1402% 1 4 SCREW-MACH M3.5 8MM-LG PAH-HD 00000 ORDER BY DESCRIPTION
H8 0515-1403* 2 16 SCREW-MACH M4 BMM-LG FLAT-HD TORX 00000 ORDER BY DESCRIPTION
H9 0515-1384% 8 2 SCREW-MACH M5 10MM-LG FLAT-HD TORX 00000 ORDER BY DESCRIPTION
H10 3050-0002 2 1 WASHER-FL MTLC NO. 30 .203-IN-ID 28480 3050-0002
H11 3050-0003 3 4 WASHER-FL NM NO. 6 .141-IN-ID ,375-IN-OD| 28480 3050-0003
H12 3050-0006 6 3 WASHER-SHLDR NO. 10 .5-IN-OD 28480 3050-00086
H13 0624-0598 5 4 SCREW-TPG 8-18 .B625IN-LG PAN-HD (CRT MTG) 00000 ORDER BY DESCRIPTION
H14 2420-0001 ) 4 FASTENING NUT-HEX (FAN-OLDER INST.) 28480 2420-0001
H15 0590-1611 2 3 NUT-KNURLED 1/2-28 (16831A/D) 28480 0580-1611
H16 3050-1016 0 3 WASHER-FLAT ,5ID .62500 (1631A/D) 28480 3050-1016
H17 0570-1171 7 2 SCREW-PRCBE CONNECTOR COVER 6-32 28480 0570-1171
H18 0510-0043 4 2 RETAINING RING-PROBE CONNECTOR COVER 28480 0510-0043
H18 0515-1245* 0 3 SCREW-COVER MOUNTING M3.5 12MM-LG - 28480 0515-1245
H20 0510-1253% 0 3 RETAINING RING-COVER MOUNTING SCREW 28480 0510-1253
H21 0515-0433 6 1 SCREW-MACH M4 8MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
H22 0515-0380 2 6 SCREW-MACH M4 10MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
H23 01830-23201 3 1 COUPLER - SWITCH EXTENTION 28480 01830-23201
L1 9140-0720 8 1 DEFLECTION YOKE 28480 9140-0720
MP1 01630-00203 5 1 PANEL-REAR 28480 01630-00203
MP2 01630-64103 8 1 COVER PROBE CONNECTOR 28480 01630-64103
MP3 01630~44102 5 1 COVER CARD CAGE 28480 01830-44102
MP4 01630-04105% 4 1 70P COVER 28480 01630~-04105
MPS 01630-84501 2 1 POUCH 28480 01630-84501
MP6 5061-9445x% 0 1 B0TTOM COVER 28480 5061-9445
MP7 5060-8882 7 1 COVER-SIDE 28480 5060-9882
MP8 5060-8802 1 1 STRAP HANDLE 12 INCH 28480 5060-9802
MPS 5041-6819% 4 1 CAP-STRAP HANDLE (FRONT) 28480 5041-6819
MP10 5041-6820% 7 1 CAP-STRAP HANDLE (REAR) 28480 5041-6820
MP11 5061-8515% 5 1 COVER-SIDE PERFORATED 28480 5061-9515
MP12 7101-0694 1 1 BEZEL-FRONT 28480 7101-0684
MP13 §040-7202 9 i TRIM STRIP-TOP 28480 5040-7202
MP14 5040-7201 8 4 T 28480 5040-7201
MP15 1460-1345 5 2 TILT STAND 28480 1480-1345

See Introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

(* DENOTES METRIC FRAME PARTS-SEE
BEGINNING OF PARTS LIST)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
MP16 3160-0092 3 1 FAN GUARD 28480 3160-0082
MP17 NOT USED

MP18 NOT USED

MP19 $5001-0440 1 2 TRIM STRIP-SIDE 28480 5001-0440
MP20 5021-5835% 0 4 STRUT-CORNER 28480 5021-5835
MP21 5021-5806% 9 1 FRAME-REAR 28480 5021-5808
P22 5021-5805% 4 1 FRAME-FRONT 28480 5021-5805
MP23 5040-7221 2 4 STANDOFF-REAR PANEL (REAR FOOT) 28480 5040-7221
MP24 5041-3170 4 1 SWITCH SHAFT 28480 5041-3170
MP25 01630-00601 K 1 SHIELD-POWER SUPPLY-PLASTIC 28480 01630-00801
MP26 5041-2799 1 1 KEYCAP-LINE 28480 5041-27989
nP27 0360-2109 8 1 GROUND LUG 28480 0360-2109
MP28 81680-0486 4 8 RFI STRIP-FINGERS BE-CU ZINC PLATED 28480 8160-0486
MP29 0403-0179 0 3 BUMPER FOOT-ADHESIVE MOUNTING 28480 0403-0178
MP30 - 54201-01201 7 1 BRACKET-MOTHER BOARD 28480 54201-01201
MP31 01630-01202 6 1 BRACKET CARD GUIDE 28480 01630-01202
MP32 01630-01203 7 1 BRACKET CENTER GUIBE 28480 01630-01203
MP33 0403-0512 5 10 PC CARD GUIDE 28480 0403-0512
MP34 7121-3936 2 1 LABEL-IDENTIFICATION (1630R) 28480 7121-3938
MP34 7121-3934 0 1 LABEL-IDENTIFICATION (1630D) 28480 7121-3934
MP34 01630-94306 5 1 LABEL-IDENTIFICATION (1630G) 28480 01630-84308
MP34 01631-84302 3 1 LABEL-IDENTIFICATION (1B31R) 28480 01631-94302
MP34 01631-94301 2 1 LABEL-IDENTIFICATION (1B831D) 28480 01631-84301
MP35 7121-3935 1 1 LABEL-BLANK (1630A/D/G) 28480 7121-3935
MP35 54200-94301 2 1 LABEL-ANALOG INPUT (1B831A/D) 28480 54200-84301
MP38 01630-94305 5 1 LABEL~PROBE CONNECTOR LOCATIONS 28480 01630-94305
MP37 7121-3658 5 1 LABEL HP-IB HP-IL ETC. 28480 7121-3658
MP38 7121-36588 6 1 LABEL-POWER SUPPLY WARNING 28480 7121-3B58
MP38 7121-4002 5 1 LABEL-CRT CAUTION 28480 7121-4002
MP40 7121-40286 3 1 LABEL-KEYBOARD 28480 7121-4026
Vi 2090-00686 1 1 TUBE-CRT 28480 2090-0068
w1 8120-1521 6 1 POWER CORD 115V USA/CANADA 28480 8120-1521
w1 8120-1703 6 1 POWER CORD OPTION 800 UNITED KINGDOM 28480 8120-1703
w1 8120-0696 4 1 POWER CORD OPTION 901 AUST/NEW ZEALAND 28480 8120-0686
w1 8120-18682 2 1 POWER CORD OPTION 802 EUROPEAN CONTINENT | 28480 8120-1692
w1 8120-2296 4 1 POWER CORD OPTION 906 SWITZERLAND 28480 8120-2296
w1 8120-2957 4 1 POWER CORD OPTION 812 DENMARK 28480 8120-2957
w1 8120-4600 8 1 POWER CORD OPTION 917 SOUTH AFRICA 28480 8120-4800
W1 8120-4754 3 1 POWER CORD OPTION 918 JAPAN 28480 8120-4754
we 8120-3785 8 1 CABLE DISPLAY-16 28480 8120-3785
W3 8120-3784 7 1 CABLE KEYBD-14 (FOR KEYBD WITHOUT CABLE) | 28480 8120-3784
W4 821687-60002 -] 1 CABLE HP-IL INTERFACE 28480 82167-60002
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mir Part’
Designator | Number | D Code Number
A1l 01630-86502 5 1 POWER SUPPLY ASSEMBLY 28480 01630-66502
SAME AS 01630-66528 WITH THE FOLLOWING
EXCEPTIONS:
DELETE R43, TP3
AlE! See Section 7 or Service Notes
A1E2 See Section 7 or Service Notes
A1MP8 1205-0480 9 HEAT SINK 6022BS 28480 1205-0490
A1PZ 1251-7826 6 2 CONNECTOR-FALE 28480 1251-7826
A1R37 0757-~0459 8 2 RESISTOR 56.2K 1% ,125W F TC=0+-100 24548 C4-1/8-TO-5622-F
AIRT1 See Section 7 or Service Notes
A1RT2 See Section 7 or Service Notes
Al 01630-66514 9 1 POWER SUPPLY ASSEMBLY 28480 01630-66514
SAME AS 01630-66529 WITH THE FOLLOWING
EXCEPTIONS :
DELETE R43
ALEL See Section 7 or Service Notes
ALE2 See Section 7 or Service Notes
AIMP8 1205-0480 9 HEAT SINK 6022BS 28480 1205-0480
A1P2 1251-7826 8 2 CONNECTOR-MALE 28480 1251-7826
A1R37 0757-0459 8 2 RESISTOR 56.2K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5622-F
ALRT1 See Section 7 or Service Notes
A1RT2 See Section 7 or Service Notes
Al 01630-66525 2 1 POWER SUPPLY ASSEMBLY 28480 01630-B6525
SAME AS 01630-66529 WITH THE FOLLOWING
; EXCEPTIONS:
DELETE R43
A1P2 1251-7826 6 2 CONNECTOR-MALE 28480 1251-7826
A1R37 0757-0459 8 2 RESISTOR S6.2K 1% .125W F TC=0+-100 24548 C4-1/8-T0-5622-F
The parts list for 01630-66534 and later boards is
located In a separate list that follows this one.
Al 01630-66529 6 1 POWER SUPPLY ASSEMBLY 28480 01630-665289
A1C1 0180-0291 3 14 CAPACITOR-FXD 1UF+-10% 35V0C TA 56289 150D105X9035A2
A1C2 0180-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D105X8035A2
A1C3 0180-2946 9 3 CAPACITOR-FXD 330UF+50-10% 35VDC AL 28480 0180-29486
ALC4 0160-5473 1 10 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473
A1CS 0160-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473
AI1CE 0160-5347 8 3 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
AlLCT 0160-5347 8 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
Al1CE 0140-0180 5 7 CAPACITOR-FXD 20Q0PF +-2% 300VDC MICA 721386 DM19F202G0300WVICR
Al1CS 0160-5347 8 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
Al1Cl10 0180-3224 8 2 CAPACITOR-FXD 560MF 200VDC 28480 0180-3224
Al1C11 0180-3224 8 CAPACITOR-FXD 5B0MF 200VDC 28480 0180-3224
A1C12 0160-4048 4 1 CAPACITOR-FXD .022UF +-20% 250VAC(RMS) C0633 PME 271 M 522
A1C13 0160-4862 1 1 CAPACITOR-FXD t.0UF 250VDC 28480 0160-4962
Al1C14 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 1500105X9035A2
A1C1S 0140-0180 5 CAPACITOR-FXD 2000PF +-2% 300VDC MICA 72136 DM19F202G0300WVICR
AIC16 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56288 1500105X8035A2
A1C17 0140-0180 5 CAPACITOR-FXD 2000PF +-2% 300VDC MICA 721386 DM19F202G0300WVICR
A1C18 0160-5473 1 CAPACITOR-FXD .01UF 400vVDC 28480 0160-5473
A1C18 0140-0199 6 1 CAPACITOR-FXD 240PF +-5% 300VDC MICA 72136 DM1SF241J0300WVICR
A1C20 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X8035A2

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Contd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
A1C21 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X9035%A2
A1C22 01680-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

A1C23 0140-0180 ) CAPACITOR-FXD 2000PF +-2% 300VDC MICA 72136 DM19F202G0300WVICR
Al1C24 0160-0164 7 3 CAPRACITOR-FXD .038UF +~10% 200VDC POLYE 28480 0160-0164

A1C25 0180-2946 9 CAPACITOR-FXD 330UF +50-10% 35VDC AL 28480 0180-2946

A1C26 0180~-2948 9 CAPACITOR-FXD 330UF +50-10% 35VDC AL 28480 0180-2946

A1C27 0160-0164 7 CAPACITOR-FXD .039UF +-10% 200vVDC POLYE 28480 0160-0164

A1C28 0180-0164 7 CAPACITOR-FXD .039UF +-10% 200VDC POLYE 28480 0160-0164

A1C29 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35vDC TA 56289 1500105X9035A2
A1C30 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X9035A2
A1C31 0180-0281 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X9035A2
A1C32 0160-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

AL1C33 0160-5473 1 CAPACITOR-FXD .0G1UF 400VDC 28480 0160-5473

R1C34 0140~0180 5 CAPACITOR-FXD 2000PF +-2% 3000VDC MICA 72136 DM19F202G0300WVICR
A1C35 0180-0291 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105%X9035A2
A1C36 0140-0180 5 CAPACITOR-FXD 2000PF +-2% 300VDC MICA 72136 DM19F202G0300WVICR
AI1C37 0160-2202 8 1 CAPACITOR-FXD 75PF +-5% 300VDC MICA 28480 0160-2202

AL1C38 0180-0281 3 CAPACITOR-FXD 1UF +-10%X 35vVDC TR 56289 150D105X9035A2
A1C39 0160-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

A1C40 0140-0180 5 CAPACITOR-FXD 2000PF +-2% 300VDC MICA 72138 DM18F202G03C0WVICR
AlCA1 0160-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

A1C42 0160-5473 1 * CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

A1C43 0180-0281 3 CAPACITOR-FXD tUF +-10% 35VDC TA 56289 150D105X9035A2
A1C44 0160-5473 1 CAPACITOR-FXD .01UF 400VDC 28480 0160-5473

A1C45 0180-0281 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X9035A2
A1C46 0180-02891 3 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X9035R2
A1C47 0180-3046 2 3 CAPACITOR-FXD 3300UF +75-10% 6.3VDC AL 28480 0180-3046

A1CA4S 0180-3048 2 CAPACITOR-FXD 3300UF +75-10% 6.3VDC AL 28480 0180~-3046

A1C48 0180-3046 2 CAPACITOR-FXD 3300UF +75-10% 6.3VDC AL 28480 0180-3046

AICR1 1906-0006 9 1 DIODE-FW BRDG 400V 1R 18546 VE48

A1CR2 1901-0719 1 2 DIODE-PWR RECT 400V 3A 300NS 04713 MR854

AICR3 1901-0719 1 DIODE-PWR RECT 400V 3A 300NS 04713 MR854

A1CR4 1906-0224 3 1 DIODE-FW BRDG 60OV 25A 04713 MDA2506

A1CRS 1901-0028 5 1 DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028

A1CRE 1901-0050 3 10 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A1CR7? 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

AICRE 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

AICRS 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A1CR10 1906-0051 4 1 DIODE-FW BRDG 100V 1A 28480 1906-0051

AI1CR11 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050

A1CR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A1CR13 1801-0050 3 DIODE-SWITCHING 80V 200MAR 2NS D0-35 28480 1901-0050

AICR14 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A1CR15 1906-0079 B 1 DIODE-FW BRDG 100V 10A 18546 VJ148X

A1CR16 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

R1CR17 1901-0050 3 DIODE~SWITCHING 80V 200MAR 2NS DO-35 28480 1901-0050

Ai1CR18 1908-0238 0 1 DIODE-CT-RECT 45V 30A 01281 SD-241

AICR19 1906-0263 0 1 RFCT VSK 12 28480 1906-0263

A1CR20 1906-0262 9 1 RECT USE 2402 28480 1906-0262

AIDS1 1980-0652 8 1 LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX| 28480 1980~-0652

ALE1 NOT ASSIGNED

ALE2 NOT ASSIGNED

AL1E3 2110-0642 3 1 FUSEHOLDER 28480 2110-0642

AL1E4 2110-0565 9 1 FUSEHOLDER CAP 28480 2110-0565

A1ES 0340-0884 0 1 INSULATOR XISTOR THERMRL CONDUCTIVE TO3 28480 0340-0884

ALEB 0340-~0949 8 8 INSULATOR XISTOR THERMAL CONDUCTIVE 28480 0340-0949

ALF1 2110-0056 3 1 FUSE B6A 250V NTD 1.25X.25 UL IEC 75915 312006

ALFL1L 9135-0175 6 1 FILTER-LINE 28480 9135-0175

AlH1 01830-23201 3 1 COUPLER-SW EXTN 28480 01830-23201

AlH2 0403-0285 9 1 BUMPER FOOT-ADHESIVE MOUNTING 28480 0403-0285

AL1H3 0515-0372 2 12 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
A1H4 0515-1025 4 1 SCREW-MACH M3 X 0.5 26MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
A1HS NOT ASSIGNED

A1HE 2190-0005 0 12 WASHER-LK EXT T NO. 4 .116-IN-ID 28480 2190-0005

A1H? 2420-0001 5 1 NUT-HEX-W/LKWR 6-32-THD . 109-IN-THK 00000 ORDER BY DESCRIPTION
AlHB 3050-0003 3 1 WASHER-FL NM NO, 6 ,141-IN-ID .375~IN-OD| 28480 3050-0003

See Introduction to this section for ordering information




HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C L Mfr Mfr Part
: Qty Description

Designator Number | D Code Number

ALl 9140-0624 1 1 INDUCTOR 270UH 10% .725DX.B18BLG 28480 9140-0624

A1L2 9100-4192 2 1 TRANSFORMER-BALUN 2848¢0 9100-4192

ALIMPL 1205-0490 9 3 HEAT SINK 6022BS 28480 1205-0490

A1MP2 NOT ASSIGNED

AIMP3 1205-0490 9 HEAT SINK 6022BS 28480 1205-0490

ALMPY 1205-0480- 9 HEAT SINK B6022BS 28480 1205-0480

A1MPS 1600-1330 ) 1 STIFFENER-PCB 28480 1600-1330

A1MPB 1205-0489 6 3 HEAT SINK 6021BS 28480 1205-0489

ALMP? 1205-0489 6 HEAT SINK 6021BS 28480 1205-0489

A1MPS8 1205-0489 6 HEAT SINK 6021BS 28480 1205-0489

ALIMPS 1205-0486 3 1 HEAT SINK 28480 1205-0486

A1Q1 1854-0827 1 2 TRANSISTOR NPN SI T0-220RB PD=100W 04713 MJE-13008

A1G2 1854-0827 1 TRANSISTOR NPN SI T0-220AB PD=100W 04713 MJE-13008

ALP1 1251-7988 9 1 CONNECTOR-50 CONTACT (MALE) 28480 1251-7986

A1P2 1252-0161 0 1 CONNECTOR 2-PIN MALE POST TYPE 28480 1252-0181

A1RL 0757-0394 ¢ 3 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F

AlR2 0757-0394 ] RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F

A1R3 0698-3615 8 1 RESISTOR 47 5% 20 MO TC=0+-200 27167 FP42-2-T00-47R0-J

A1R4 0757-0367 7 2 RESISTOR 100K 1X .5W F TC=0+-100 28480 0757-0367

A1RS 0757-0367 7 RESISTOR 100K 1% .5W F TC=0+-100 28480 0757-0367

A1RB 0757-0058 4 1 RESISTOR 1M 1% .5W F TC=0+-100 28480 0757-0059

A1R7 0757-0408 8 2 RESISTOR 274 1% .125W F TC=0+-100 24546 C4-1/8-T0-274R-F

A1RS8 0757-0415 6 2 RESISTOR 475 1% .125W F TC=0+-100 24546 C4-1/8-T0-475R-F

A1RS 0757-0408 8 RESISTOR 274 1% .125W F TC=0+-100 24546 C4-1/8-T0-274R-F

A1R10 0757-0415 6 RESISTOR 475 1% .125W F TC=0+-100 24546 C4-1/8-TO-475R~F

AtR11 0757-0280 3 4 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F

ALR12 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F

AIR13 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F

AlR14 0757-0442 8 4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002~-F

ALIR15 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F

AlR16 0757-0462 3 1 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F

ALR17 0757-0437 2 3 RESISTOR 4.75K 1% .125W F TC=0+-100 24548 C4-1/8-T0-4751-F

AlR18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F

AlR18 * 0688-8958 3 1 RESISTOR 619K 1% .125W F TC=0+-100 28480 0698-8959

AlR19 X 0757-0461 2 3 RESISTOR 68.1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-6812-F
See Section 7

A1R20 0757-0437 2 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4751-F

A1R21 0757-0281 4 1 RESISTOR 2.74K 1% .125W F TC=0+-100 24546 C4-1/8-70-2741-F

A1R22 0757-0441 8 1 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F

A1R23 0757-0437 2 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4751-F

A1R24 0757-0785 5 1 RESISTOR 75 1% .5W F TC=0+-100 19701 MF-1/2-T0-75R0-F

A1R25 0698-3603 4 3 RESISTOR 12 5% 2W MO TC=0+-200 271867 FP42-2-T00-12R0-J

A1R26 0698-3603 4 RESISTOR 12 5% 2W MO TC=0+-200 27167 FP42-2-T00-12R0-J

A1R27 0698-3603 4 RESISTOR 12 5% 2W MO TC=0+-200 27187 FP42-2-700-12R0-J

A1R28 0757-0442 9 RESISTOR 10K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-1002-F

A1R29 0757-0288 1 1 RESISTOR 9.09K 1% .125W F TC=0+-100 18701 MFA4C1/8-T0-9091-F

A1R30 0757-0468 9 2 RESISTOR 130K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1303-F

A1R31 0757-0450 9 1 RESISTOR 22.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2212-F

A1R32 0757-0440 7 2 RESISTOR 7.5K 1X .125W F TC=0+-100 24546 C4-1/8-70-7501~F

A1R33 0757-0280 3 RESISTOR 1K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-1001-F

A1R34 2100-3211 7 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 28480 2100-3211

A1R35 0688-8961 7 1 RESISTOR 908K 1% .125W F TC=0+-100 28480 0698-8861

A1R36 0757-0283 6 1 RESISTOR 2K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-2001-F

AIR37 0698-3160 8 1 RESISTOR 31.8K 1% ,125W F TC=0+-100 24546 C4-1/8-70-3162-F

A1R38 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-70-1002-F

A1R39 0757-0458 8 1 RESISTOR 56.2K 1% .125W F TC=0+-100 24546 C4-1/8-70-5622-F

A1R40 0757-0468 9 RESISTOR 130K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1303-F

A1R41 0757-0440 7 RESISTOR 7.5K 1% .125W F 7C=0+-100 24548 C4-1/8-T0-7501-F

A1R42 0757-0479 2 1 RESISTOR 392K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-3923-F

A1R43 0811-1672 5 1 RESISTOR 3.3 5% 2W PW TC=0+-400 765042 BWH2-3R3-J

A1R50 0757-0462 3 RESISTOR 75K t% .125W F TC=0+-100 24548 C4-1/8-70-7502-F

A1RP1 1810-0488 8 3 NETWORK-RES B-SIP4.7K OHM X 4 28480 1810-0488

A1RP2 1810-0488 8 NETWORK-RES B8-SIP4.7K OHM X 4 28480 1810-0488

A1RP3 1810-0488 8 NETWORK-RES 8-SIP4.7K OHM X 4 28480 1810-0488

A1RT1 NOT ASSIGNED

A1RT2 NOT ASSIGNED

AIRT3 0837-0263 2 1 THERMISTOR DISC 5-0HM 28480 0837-0263

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D ’ Code Number
A1RV1 0837-0120 0 1 VARISTOR-130VAC 28480 0837-0120
A1RV2 0837-0261 0 1 VARISTOR-220VAC 28480 0837-0261
AL1SW1 3101-2582 6 1 SWITCH-SLIDE 28480 3101-2582
A1SW2 3101-2150 4 1 SWITCH-PB DPDT ALTNG 5A 250VAC 28480 3101-2150
A1SW3 3103-0081 2 1 SWITCH-THRM FXD +110C BA OPN-ON-RISE 28480 3103-0091
ALTL 9100-4271 8 1 TRANSFORMER-CONT ’28480 9100-4271
ALT2 9100-4265 0 2 TRANSFORMER-BASE DRIVE 28480 9100-4265
AIT3 9100-4265 0 TRANSFORMER-BASE DRIVE 28480 9100-4265
A1T4 9100-41863 7 1 TRANSFORMER 28480 9100-4163
AL1TSH 9100-4266 1 1 TRANSFORMER~POUWER 28480 9100-4266
Al1TE 9100-4267 2 1 CHOKE-COUPLED 28480 9100-4267
ALTPL 1251-3618 6 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-3618
AL1TP2 1251-3900 9 1 CONNECTOR 8-PIN F POST TYPE 28480 1251-3900
ALTP3 1251-7826 6 1 CONNECTOR-HMALE 28480 1251-7826
AlUL 1826-0718 0 1 IC-MC1404 28480 1826-0718
AlU2 1820-2111 9 1 IC DRVR TTL INV 01295 SN75468N
A1U3 1826-0468 7 2 IC COMPARATOR GP S~DIP-P PKG 04713 MC3423P1
AlU4 1826-0468 7 IC COMPARATOR GP 8-DIP-P PKG 04713 MC3423P1
I A1US 1826-1501 1 1 IC-TL594 28480 1826-1501
AlUG 18¢6-0161 7 1 IC OP AMP GP QUAD 14-DIP-P PKG 04713 MLM324P
HlVRi 1826-0147 9 2 IC 7812 V RGLTR T0-220 04713 MC7812CP
A1VR2 1826-0106 0 1 IC 7815 V RGLTR T0-220 04713 MC7815CP
';? A1VR3 1826-0147 9 IC 7812 V RGLTR T0-220 04713 MC7812CP
B A1VR4 1826-0221 0 1 IC V RGLTR TQO-220 04713 MC7912CT

See introduction to this section for ordering information
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' HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty , " Description - Mfr Mfr Part
Designator Number | D Code Number

The parts list tor 01630-66529 and earlier power supply

boards is located in a separate list that immediately

‘ precedes this one.

Al 01630-66534 3 1 POWER SUPPLY ASSEMBLY 28480 01630-66534
A1C1 0180-3771 0 14 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X9035AB1
A1C2 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X9035AB1
A1C3 0180-2946 9 3 CAPACITOR-FXD 330UF+50-10% 35VDC AL 28480 0180-2948
A1C4 0160-4832 4 10 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1CS 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1CE 0160-5347 8 3 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
A1C7? 0160-5347 8 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
A1C8 0160-6333 4 4 CAPACITOR-FXD 2200PF +-5% 1KVDC POLYP 28480 0160-6333
A1CS 0160-5347 8 CAPACITOR-FXD 1.0UF 400VDC 28480 0160-5347
A1C10 0180-3224 8 2 CAPACITOR-FXD 560MF 200VDC 28480 0180-3224
A1C11 0180-3224 8 CAPACITOR-FXD S560MF 200VDC 28480 0180-3224
A1C12 0160-4048 4 1 CAPACITOR-FXD 0.022UF +-20% 250VAC (RMS) C0833 PME 271 M 522
A1C13 0160-4962 1 1 CAPACITOR-FXD 1.0UF 250vDC 28480 0160-4962
A1C14 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D0105X9035AB1
Al1C15 0160-6333 4 CAPACITOR-FXD 2200PF +-5% 1KVDC POLYP 28480 0160-6333
A1C16 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 2990105X9035AB1
A1C17 0160-6333 4 CAPACITOR-FXD 2200PF +-5% iKVDC POLYP 28480 0160-6333 -
A1C18 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C19 0160-4814 2 2 CAPACITOR-FXD 150PF +-5% 100VDC CER 56289 | 7592CC0G151J1008
A1C20 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X9035AB1
Al1C21 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 66289 2990105X9035AB1
A1C22 .0180-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C23 0160-6333 4 CAPACITOR-FXD 2200PF +-5% 1KVOC POLYP 28480 0160-6333
A1C24 0160-0164 7 3 CAPACITOR-FXD 0.039F +-10% 200VDC POLYE (28480 0160-0164
A1C25 , 0180-~2946 9 CAPACITOR-FXD 330UF +50-10% 35VDC AL 28480 0180-2946
A1C26 0180-2946 9 CAPACITOR-FXD 330UF +50-10% 35VDC AL 28480 0180-2946
A1C27 0160-0164 7 CAPACITOR-FXD 0.039F +-10% 200VDC POLYE (28480 0160-0164
A1C28 0160-0164 7 CAPACITOR-FXD 0.039F +-10% 200VDC POLYE [28480 0160-0164
A1C29 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 298D105X9035AB1
A1C30 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X8035AB1
A1C31 0180-3771 0 CAPACITOR-FXD tUF +-10% 35VDC TA 56289 299D105X98035AB1
A1C32 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C33 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C34 . 0160-3715 g 1 CAPACITOR-FXD 0.015UF +-10% 250VDC 28480 0160-3715
A1C35 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X98035AB1
A1C36 0160-5471 9 4 CAPACITOR-FXD 0.1UF +-5% 50VDC MET POLYE] 28480 0160-5471
A1C37 0160-4814 2 CAPACITOR-FXD 150PF +-5% 100VDC CER 56289 592CC0G151J1008B
A1C38 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X8035AB1
A1C38 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C40 0160-4830 2 1 CAPACITOR-FXD 2200PF +-10% 100VDC CER 56289 582CX7R222K1008B
A1C41 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100vDC CER 56289 592CX7R103K100C
A1C42 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C43 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X9035AB1
A1C44 0160-4832 4 CAPACITOR-FXD 0.01UF +-10% 100VDC CER 56289 592CX7R103K100C
A1C45 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 299D105X9035AB1
A1C46 0180-3771 0 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 2990105X9035AB1
A1C47 . 0180-2890 2 3 CAPACITOR-FXD 7500UF +75-10% 6.3VDC AL 00853 300JJ752UBR3C
A1C48 0180-2890 2 CAPACITOR-FXD 7500UF +75-10% 6.3VDC AL 00853 300JJ752U8R3C
A1C49 0180-2890 2 CAPACITOR-FXD 7500UF +75-10% 6.3VDC AL 00853 300JJ752UBR3C
A1C50 0160-5468 4 6 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1C51 0160-5468 4 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1C52 0160-5468 4 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1C53 0160-5468 4 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1C54 0160-5468 4 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1C55 0160-5468 4 CAPACITOR-FXD 0.47UF +-10% 50VDC 28480 0160-5468
A1CS56 0160-5579 8 1 CAPACITOR-FXD 0.047UF +-5% B3VDC 28480 0160-5578
A1C57 0160-5471 9 CAPACITOR-FXD 0.1UF +-5% 50VDC MET POLYE| 28480 0160-5471
A1C58 0160-5471 9 CAPACITOR-FXD 0.1UF +-5% 50VDC MET POLYE | 28480 0160-5471
A1C59 0160-5471 9 CAPACITOR-FXD 0.1UF +-5% 50VDC MET POLYE | 28480 0160-5471
A1CE0 0160-5098 6 1 CAPACITOR-FXD 0.22UF +-10% 50VDC CER 56289 592CX7R224K050E

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Tabie 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qty Description Mir Mfr Part
Designator Number | D Code Number
AICR1 1806-0006 9 1 DIODE-FW/ BRDG 400V (A 18546 | VE48
A1CR2 1901-1087 8 2 DIODE-PWR RECT 600V 3A 200NS 04713 | MR856
AICR3 1801-1087 8 DIODE-PWR RECT 600V 3A 200NS 04713 | MRB5B
AICRY4 1806-0224 3 1 DIODE-FW BRDG 600V 25A 04713 [ MDA2506
A1CRS 1901-0731 7 7 DIODE-PWR RECT 400V 1A 71468 | 1N4004G
A1CRB 1801-0050 3 11 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
A1CR7 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 [ 1901-0050
A1CR8 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A1CRS 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 18901-0050
A1CR10 1906-0051 4 1 DIODE-Fi# BROG 100V 1A 28480 | 1906-0051
ALCR11 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 | 1901-0050
A1CR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A1CR13 1901-0050 3 DIODE-SMITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
ALCR14 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
AICR15 1906-0079 8 1 DIODE-FW4 BRDG 100V 10A 18546 | VJ148X
A1CR18 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A1CR17 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A1CR18 1906-0239 0 1 DIODE-CT-RECT 45V 30A 01281 [ sD-241
A1CR19 1906-0263 0 1 RFCT VSK 12 28480 | 1906-0263
A1CR20 1906-0262 9 1 RECT USE 2402 28480 | 1806-0262
ALCR21 1801-1081 2 2 DIODE-PWR RECT 100V 3A 04713 [ MR501
A1CR22 1901-1081 2 DIODE-PWR RECT 100V 3A 04713 [ MR501
A1CR23 1801-0731 7 DIODE-PWR RECT 400V 1A 71488 [ 1N4004G
R1CR24 1801-0731 7 DIODE-PWR RECT 400V 1A 71488 [ 1N4004G
A1CR25 1801-0731 7 DIODE-PWR RECT 400V 1A 71488 | 1N4004G
A1CR26 1801-0731 7 DIODE-PKR RECT 400V 1A 71468 | 1N4004G
A1CR27 1801-0731 7 DIODE-PYR RECT 400V 1A 71488 | 1N4004G
A1CR28 1901-0731 7 DIODE-PYR RECT 400V 1A 71468 [ 1N4004G
A1CR29 1801~0050 3 DIODE-SWITCHING 80V 200MA Zii3 DO-35 28480 [ 1901-0050
ALDS1 1990-0652 8 1 LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX | 28480 | 1890-0652
A1EL 0340-1172 1 4 BUSHING-INSULATING NYLON 28480 | 0340-1172
A1E2 NOT ASSIGNED
A1E3 2110-0642 3 1 FUSEHOLDER 28480 | 2110-0642
A1E4 2110-0565 9 1 FUSEHOLDER CAP i 28480 | 2110-0565
A1E5 0340-0884 0 1 INSULATOR XISTOR THERMAL CONDUCTIVE TO3 | 28480 | 0340-0884
ALEB 0340-0949 8 2 INSULATOR XISTOR THERMAL CONDUCTIVE 28480 | 0340-0948
AL1F1 2110-0056 3 1 FUSE 6A 250V NTD 1.25X.25 UL IEC 76591% 3120086
AIFLL 9135-0175 8 1 FILTER-LINE 28480 | 9135-0175
ALH1 01830-23201 | 3 1 COUPLER-SWITCH EXTENSION 28480 | 01830-23201
A1H2 0515-1410 1 1 SCREW-MACH M3 20MM-LG PAN-HD 00000 | ORDER BY DESCRIPTION
A1H3 0515-0372 2 8 SCREW-MACH M3 8MM-LG PAN-HD TORX 00000 | ORDER BY DESCRIPTION
A1H4 0515-1025 4 1 SCREW-MACH M3 26MM-LG PAN-HD TORX 00000 | ORDER BY DESCRIPTION
A1H5 0515-0374 4 5 SCREW-MACH M3 1OMM-LG PAN-HD TORX 00000 | ORDER BY DESCRIPTION
A1HB 0400-0311 8 2 GROMMET-MOUNTING NYLON 28480 | 0400-0311
A1H? 3050-1071 7 8 WASHER-RECTANGULAR 10MM X 5.5MM 28480 | 3050-1071
AlL1 9140-0624 1 1 INDUCTOR 270UH 10% .725DX.818LG 28480 9140-0624
A1L2 9100-4192 2 1 TRANSFORMER-BALUN 28480 | 9100-4182
AtMP1 1205-0430 g 1 HEAT SINK 6022BS 28480 | 1205-0490
ALMP2 1205-0845 8 1 HEAT SINK 28480 | 1205-0645
A1MP3 1205-0489 8 4 HEAT SINK 6021BS 28480 | 1205-0489
A1MP4 1205-0489 6 HEAT SINK 6021BS 28480 | 1205-0489
ALMPS 1600-1330 6 1 STIFFENER-PCB 28480 | 1600-1330
ALMPB 1205-0489 8 HERT SINK 6021BS 28480 | 1205-0489
ALMP7 1205-0663 8 1 HEAT SINK T0220 28480 | 1205-0663
ALMPB 1205-0489 6 HEAT SINK 6021BS 28480 | 1205-0489
ALMPY 1205-0486 3 1 HEAT SINK 28480 1205-0486
A1G1 1854-0827 1 2 TRANSISTOR NPN SI T0-220AB PD=100W 04713 | MJE-13009
A1Q2 1854-0827 1 TRANSISTOR NPN SI T0-220AB PD=100W 04713 | MJE-13008
A1Q3 1853-0038 2 1 TRANSISTOR PNP SI PD=310MW FT=250MHZ 27014 | 2N3906
See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description' Mfr Mfr Part
Designator Number | D Code Number
ALPL 1251-7986 9 1 CONNECTOR-50 CONTACT (MALE) 28480 1251-7986

A1P2 1252-0181 0 1 CONNECTOR 2-PIN MALE POST TYPE 28480 1252-01861

A1R1 0757-0394 0 2 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-TO-51R1-F
A1R2 0757-0394 [} RESISTOR 51.1 1% .125W F TC=0+-100 24548 C4-1/8-TO-51R1-F
A1RZ 0688-3615 8 1 RESISTOR 47 5% 2W MO TC=0+-200 27187 FP42-2-T00-47R0-J
A1R4 0757-0387 7 2 RESISTOR 100K 1% .5W F TC=0+-100 28480 0757-0367

A1RS 0757-0367 K RESISTOR 100K 1% .5W F TC=0+-100 28480 0757-03867

A1R6 0757-0069 4 1 RESISTOR 1M 1% ,5W F TC=0+-100 28480 0757-0059

AIR7 0757-0409 8 2 RESISTOR 274 1% .125W F TC=0+-100 24546 C4-1/8-T0-274R-F
A1RB 0757-0415 6 2 RESISTOR 475 1% .125W F TC=0+-100 24546 C4-1/8-TO-475R-F
A1RY 0757-0409 8 RESISTOR 274 1% .125W F TC=0+-100 24548 C4-1/8-T0-274R-F
A1R10 0757~-0415 6 RESISTOR 475 1% .125W F TC=0+-100 24546 C4-1/8-T0O-475R-F
ALIR11 0757-0280 3 6 RESISTOR 1K 1% .125W F 7C=0+-100 24548 C4-1/8-T0-1001-F
AlR12 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24548 C4-1/8-T0-1001-F
A1R13 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-70-1001-F
ALIR14 0757-0442 9 4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
AIR15 0757-03186 6 1 RESISTOR 42.2 1% .125W F 7C=0+-100 24546 C4-1/8-T0-42R2-F
A1R16 0757-0462 3 2 RESISTOR 75K 1% .125W F TC=0+-100 245486 C4-1/8-T0-7502-F
A1R17 0757-0437 2 3 RESISTOR 4.75K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-4751-F
AlR18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100C 24548 C4-1/8-T0-1002-F
A1R19 0757-0461 2 1 RESISTOR 68.1K 1% ,125W F TC=0+-100 245486 C4-1/8-T0-6812-F
A1R20 0757-0437 2 RESISTOR 4.75K 1% .125W F TC=0+-100 24548 C4-1/8-T0-4751-F
A1R21 0757-0281 4 1 RESISTOR 2,74K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2741-F
ALIR22 0698-3158 5 1 RESISTOR 26.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2612~F
A1R23 0757-0440 7 4 RESISTOR 7500 1% ,125W F TC=0+-100 24548 C4-1/8-T0-7501-F
AlR24 0757-0796 5 1 RESISTOR 75 1% .S5W F TC=0+-100 19701 MF-1/2-T0-75R0-F
A1R25 0698-3603 4 3 RESISTOR 12 5% 2W MO TC=0+-200 27167 FP42-2-TO0-12R0-~J
A1R26 0698-3603 4 RESISTOR 12 5% 2W MO TC=0+-200 271867 FP42-2-700-12R0-J
A1R27 0698-3803 4 RESISTOR 12 5% 2W MO TC=0+-200 27187 FP42-2-700-12R0-J
A1R2B 0757-0442 8 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1R28 0757-0288 1 1 RESISTOR 89.09K 1% .125W F 7C=0+-100 18701t MF4C1/8-TO-8091-F
A1R30 0698-4502 4 1 RESISTOR B4.9K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-6492-F
A1R31 0757-0450 9 1 RESISTOR 22.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2212-F
A1R32 0757-0440 7 RESISTOR 7.5K 1% .i25W F TC=0+-100 24546 C4-1/8-T0-7501-F
A1R33 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-T0O-1001~F
A1R34 2100-3211 7 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 28480 2100-3211

A1R35 0698-8961 7 1 RESISTOR 809K 1% .125W F TC=0+-100 28480 0698-8961

A1R36 0757-0283 5] 2 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-70-2001-F
A1R37 0698-3450 8 1 RESISTOR 42.2K 1% .125W F TC=0+-100 2454686 C4-1/8-T0-4222-F
A1R38 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-70-1002-F
ALIR39 0757-04589 8 1 RESISTOR 56.2K 1% .125W F TC=0+-100 245456 C4-1/8-T0-5622-F
A1R40 0757-0468 9 1 RESISTOR 130K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1303-F
A1R41 0757-0440 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 C4-1/8-~T0-7501-F
A1R42 0757-0479 2 1 RESISTOR 392K 1% .125W F TC=0+-100 18701 MF4C1/8-T0-3923-F
A1R43 0811-1872 5 1 RESISTOR 3.3 5% 2W PW TC=0+-400 75042 BWH2-3R3-J

A1R44 0757-0440 7 RESISTOR 7500 1% .125W F TC=0+-100 24546 C4-1/8-TC-7501-F
A1R45 0757-0437 2 RESISTOR 4,75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4751-F
A1R46 0757-0200 7 1 RESISTOR 5.62K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5621-F
AL1R47 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A1R48 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A1R49 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A1R50 0757-0462 3 RESISTOR 75K 1% .125W F TC=0+-100 24548 C4-1/8-T0-7502-F
ALRP1 1810-0488 8 4 NE TWORK-RES 8-SIP4.7K OHM X 4 28480 1810-0488

A1RP2 1810-0488 8 NETWORK-RES 8-SIP4.7K OHM X 4 28480 1810-0488

A1RP3 1810-0488 8 NETWORK~RES B8-SIP4.7K OHM X 4 28480 1810-0488

A1RP4 1810-~0488 8 NETWORK-RES 8-SIP4.7K OHM X 4 28480 1810-0488

ALRTIL 0837-0283 2 2 THERMISTOR DISC 5-0HM 28480 0837-0263

AIRT2 0837-0263 2 THERMISTOR DISC 5-0HM 28480 0837-0263

ALRT3 0837-0260 9 1 THERMISTOR-SWITCHING 100 OHMS 50157 OTP100.11

A1RV1 0837-0261 0 1 VARISTOR-220VAC 28480 0837-0261

ALSW1 3101-2582 6 1 SWITCH-SLIDE 28480 3101-258¢2

A1SW2 3101-2150 4 1 SWITCH-PB DPDT ALTNG 5A 250VAC 28480 3101-2150

See Introductlon to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mir Part
Designator Number | D Code Number
ALTY 9100-4271 8 1 TRANSFORMER~CONT 28480 [ 9100-4271
A1T2 9100-4265 0 2 TRANSFORMER-BASE DRIVE 28480 | 9100-4265
A1T3 9100-4265 0 TRANSFORMER-BASE ORIVE 28480 | 9100-4265
A1T4 9100-4629 0 1 TRANSFORMER 01981 [ PE 83586
A1TS 9100-4266 1 1 TRANSF ORMER-POWER 28480 | 9100-4268
A1TE 9100-4287 2 1 CHOKE-COUPLED 28480 | 9100-4267
A1TP1L 1251-3618 B 1 CONNECTOR 2-PIN M POST TYPE 28480 | 1251-3618
A1TP2 1251-3800 9 1 CONNECTOR B8-PIN F POST TYPE 28480 | 1251-3900
A1TP3 1251-7826 8 1 CONNECTOR-MALE 28480 | 1251-7826
A1UL 1826-0718 0 i IC-MC1404 28480 | 1826-0718
A1U2 1820-2111 9 1 IC DRVR TTL INV 01295 | SN754B8N
A1U3 1826-0468 7 2 IC COMPARATOR GP B-DIP-P PKG 04713 | MC3423P1
A1U4 1826-0468 7 IC COMPARATOR GP 8-DIP-P PKG 04713 | MC3423P1
ALUS 1826-1501 1 1 IC-TLS94 28480 | 1828-1501
ALUB 1826-0161 7 1 IC OP AMP GP QUAD 14-DIP-P PKG 04713 | MLM324P
ALU7 1828-0412 1 1 IC COMPARATOR DUAL 8-PIN-DIP 27014 | LM393N
AIVL 1970-0050 8 2 TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 25088 | B1-AH230-Y8
A1V2 1970-0050 8 TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 25088 { B1-A230-Y8
A1VR1 1826-0147 9 2 IC 7812 V RGLTR T0-220 04713 | MC7812CP
A1VR2 1826-0106 0 1 IC 7815 V RGLTR T0-220 04713 | MC7815CP
A1VR3 1826-0147 9 IC 7812 V RGLTR T0-220 04713 | mMc7s12CP
A1VR4 1826-0221 0 1 IC V RGLTR T0-220 04713 | mMC7912CT
See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qty Description Mmfr Mfr Part
Designator Number | D Code Number
A2 01630-66501 4 1 MOTHERBOARD ASSEMBLY 28480 01630-66501
A2C1 0160-5298 8 4 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A2C?2 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A2C3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A2C4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A2J1 1251-7867 5 1 CONNECTOR-100 CONTACT ({MALE) 28480 1251-7867
AZ2J2 1251-7300 1 2 CONNECTOR-50 CONTACT (MALE) 28480 1251-7300
A2J3 1251-8733 6 4 CONNECTOR-100 CONTACT (MALE) 28480 1251-8733
A2J4 1251-8733 6 CONNECTOR-100 CONTACT (MALE) 28480 1251-8733
A2J5 1251-8733 6 CONNECTOR-100 CONTACT (MALE) 28480 1251-8733
A2J6 1251-8733 6 CONNECTOR-100 CONTACT (MALE) 28480 1251-8733
A2J7 1251-7300 1 CONNECTOR-50 CONTACT (MALE) 28480 1251-7300
A2RP1 1810-06189 7 4 RESISTIVE NETWORK-171/241 28480 1810-0618
A2RP2 1810-0618 7 RESISTIVE NETWORK-171/241 28480 1810-0619
A2RP3 1810-0618 7 RESISTIVE NETWORK-171/241 28480 1810-0619
A2RP4 1810-0619 7 RESISTIVE NETWORK-171/241 28480 1810-0618

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description mfr Mfr Part
Designator Number | D Code Number
EARLY CPU BOARDS HAVE PARTS OF THE HP-IL
CIRCUITRY MOUNTED ON A SMALL PC BOARD.
THESE PARTS ARE ON LATER VERSIONS OF THE
CPU BORRD
A3AL 01830-66513 8 1 ESD ASSEMBLY 28480 01830-66513
A3ALICI1 0160-52486 6 1 CAPACITOR-FXD . 1UF 50VDC 28480 0160-52486
A3AICR1 1901-0050 3 4 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1801-0050
A3AICR2 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1801-0050
A3A1CR3 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1901-0050
A3A1CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1901-0050
A3A1R1 0683-4705 8 1 RESISTOR-FXD 47 OHM .25W CC 28480 0683-4705
A3U20 1LR4-0002 2 1 IC HP-IL 28480 1LR4-0002
A3AIXUL 1200-0567 1 1 SOCKET-IC 28-PIN 28480 1200-0567
A3 01630-686503 6 1 CPU ASSY - SAME AS 01630-66522 28480 01830-66503
A3 01630-66512 7 1 CPU ASSY - SAME AS 01630-66522 EXCEPT: 28480 01830-66512
CHANGE A3XUEI QTY TO 1
A3 01630-686515 0 1 CPU ASSY - SAME AS 01630-66535 EXCEPT: 28480 01630-66515
A3U3H 01630-80011 1 1 PROM 3 D2764-3 28480 01630-80011
A3U3IL 01630-80010 0 1 PROM 2 D2784-3 28480 01630-80010
A3U3Y 01630-80009 7 1 PROM 1 D2764-3 28480 01630-80009
A3U3K 01630-80008 6 1 PROM 0 D2764-3 28480 01630-80008
A3U4H 01630~-80015 5 1 PROM 7 D2764-3 28480 01630-80015
A3U4I 01630-80014 4 1 PROM 6 D2764-3 28480 01630-80014
A3UV4J 01630-80013 3 1 PROM 5 D2764-3 28480 01630-80013
A3V4K 01630-80012 2 1 PROM 4 D2764-3 28480 01630-80012
A3 01630-66519 7 1 CPU ASSY - SAME AS 01630-66522 EXCEPT: 28480 01630-66519
A3U3H 01630-80041 7 1 PROM 3 27128-3 28480 01630-80041
A3U3I 01630-80040 6 1 PROM 2 27128-3 28480 01630-80040
A3U3J 01630-80025 7 1 PROM 1 27128-3 28480 01630-80025
A3U3K 01630-80024 6 1 PROM 0 27128-3 28480 01630-80024
A3U4H 01630-80042 8 1 PROM 7 27128-3 28480 01630-80042
A3U4I 01630-80030 4 1 PROM 6 27128-3 28480 01630-80030
A3U4J 01630-80029 1 1 PROM 5§ 27128-3 28480 01830-80028
A3U4K 01630-80028 0 1 PROM 4 27128-3 28480 01630-80028
A3 01630-66522 g 1 CPU ASSY - SAME AS 01630-66535 EXCEPT: 28480 01630-66522
DELETE:
ce4
CRS-8
J7
R38
Uz20,U3P-Q
ADD:
A3A1L 01630-66513 8 1 B0OARD-ESD 28480 01630-66513
CHANGE :
A3J1 1250-1774 9 2 CONNECTOR-RF BNC FEM SPCL-MTG 50-CHM 28480 1250-1774
A3J4 1250-1774 9 CONNECTOR-RF BNC FEM SPCL-MTG 50-CHM 28480 1250-1774
A3U3H 01630-80011 1 1 PROM 3 D2764-3 28480 01630-80011
A3U3I 01630-80010 0 1 PROM 2 D2764-3 28480 01630-80010
A3U3J 01630-80009 7 1 PROM 1 D2764-3 28480 01630-80008
A3U3K 01630-80008 6 1 PROM 0 D2764-3 28480 01630-80008
A3U4H 01630-80015 5 1 PROM 7 D2764-3 28480 01630-80015
A3U4I 01630-80014 4 1 PROM 6 D2764-3 28480 01630-80014
A3U4Y 01630-80013 3 1 PROM 5 D2764-3 28480 01630~80013
A3U4K 01630-80012 2 1 PROM 4 D2764-3 28480 01630-80012

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C . Mfr Mfr Part
; Qty Description

Designator Number | D Code Number
A3 01630-665286 3 1 CPU ASSY - SAME AS 01630-66535 EXCEPT: 28480 01630-66526
A3U3H 01630-80041 7 1 PROM 3 27128~3 28480 01630-80041
A3U3I 01630-80040 6 1 PROM 2 27128-3 28480 01630~80040
A3U3Y 016830-80025 7 1 PROM 1 27128-3 28480 01630-80025
A3U3K 01630-80024 6 1 PROM 0 27128-3 28480 01630-80024
A3U4H 01630-80042 8 1 PROM 7 27128-3 28480 01630-80042
A3U4 I 01630-80030 4 1 PROM 6 27128-3 28480 01630-80030
A3U4aY 01630-80029 1 1 PROM 5 27128-3 28480 01630-80029
A3U4K 016830-80028 0 1 PROM 4 27128-3 28480 01630-80028
A3 01630-66528 5 1 CPU ASSEMBLY - SAME AS 01630-66535 28480 01630-66528

See Sectlion 7, Instrument History
A3 01630-66533 2 1 CPU ASSEMBLY - SAME AS 01830-688535 28480 01630-66533

See Section 7, Instrument History

lace mont Ecawd For 0l620- é,é)SOJ

] — e C oh
r\.()-f‘e Fbr- IGS'D R'P‘ . 66535
Ll Be oOIC30-

A3 01630-66535 4 1 CPU ASSEMBLY 28480 01630-66535
A3C1 0160-5311 6 2 CAPACITOR-FXD 330PF +-5% 100VDC CER 28480 0180-5311
A3C2 0160-5311 6 CAPACITOR-FXD 330PF +-5% 100VDC CER 28480 0160-5311
A3C3 0160-6500 7 40 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C4 0160-6500 K CAPACITOR-FXD ,01UF +-20% 100VRDC CER 28480 0160-6500
A3C5 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C6 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-6500
A3C? 0160-6500 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-6500
A3CS 0160-6500 7 CRPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3CY 0160-B6500 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-6500
A3C10 0160-6500 7 CAPACITOR~FXD ,01UF +-20% 100VDC CER 28480 0160-6500
A3C11 0160-6500 7 CAPACITOR-FXD .0iUF +-20% 100VDC CER 28480 0160-6500
A3Ci2 0160-5474 2 [ CAPACITOR-FXD .1UF +-5% 100VDC MET POLY 28480 0160-5474
A3C13 0160-6500 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-6500
A3Ct4 0160-8500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3CLS 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C1E 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3CL7 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-6500
A3C18 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C19 0160-6500 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C20 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C21 0160-6500 7 CAPACITOR-FXD .D1UF +-20% 100VDC CER 28480 0160-6500
A3C22 0160-~6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C23 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C24 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C25 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-8500
A3C26 0160-3508 9 7 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A3C27 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-8500
A3C28 0160-6500 7 CAPACITOR-FXD ,01UF +-20% 100VvDC CER 28480 0160-6500
A3C29 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C30 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C31 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-6500
A3C32 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C33 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C34 0160-6500 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER ' 28480 0160-6500
A3C35 0160-3508 8 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508

See Section 7, Instrument History
A3C35 x 0160-5471 9 6 CAPACITOR-FXD .1UF +-5% 50VDC MET POLY 28480 0160-5471

See Section 7, Instrument History

~

See introduction to this sectlon for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty | Description Mfr Mfr Part
Designator Number | D Code Number
A3C36 0160-5474 2 CAPACITOR-FXD .1UF 100VDC 28480 0160-5474
A3C37 0160-5474 2 CAPACITOR-FXD .1UF 100VDC 28480 0160-5474
A3C38 0160-5474 2 CAPACITOR-FXD .1UF 100VDC 28480 0160-~5474
A3C38 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A3C40 0160-5474 2 CAPACITOR-FXD .1UF 10Q0VDC 28480 0160-5474
A3C41 0160-5474 2 CAPACITOR-FXD .1UF 100VDC 28480 0160-5474
A3C42 0160~6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C43 0160-6500 7 CAPACITOR-FXD ,01UF +~20% 100VDC CER 28480 0160-6500
A3C44 0180-8500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C45 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C48 0160~6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C47 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3C48 0160-6500 7 CAPACITOR-FXD .0iUF +-20% 100VDC CER 28480 0160-6500
A3C49 0160-6500 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-~-6500
A3C50 0160-8500 K CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-8500
A3CS51 0160-3508 8 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
R3IC52 0160-3508 9 CAPACITOR-FXD 1UF +80~-20% 50VDC CER 28480 0160-3508
A3CS3 0160-6500 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-6500
A3CS4 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50vVDC CER 28480 0160-3508
A3C55 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A3C56 - NOT USED
A3C57 0180-0229 7 3 CAPACITOR-FXD 33UF+-10% LOVDC TA 56289 150D0336X9010B2
A3CS58 0180-02289 7 CAPACITOR-FXD 33UF+-10% LOVDC TA 56288 150D336X9010B2
A3CSS 0180-0229 7 CAPACITOR-FXD 33UF+-10% LQVDC TA 56289 1500336X9010B2
A3CB0 0180-0374 3 1 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 1500106X9020B82
A3CE1 0180-1746 5 2 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X802082
A3CB2 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 1500156X902082
A3C63 0160-4835 K 1 CAPACITOR-FXD . 1UF 50VDC 28480 0160-4835
A3C64 0160-5248 6 1 CAPACITOR-FXD ,1UF 50VDC 28480 0160-5246
A3CR1 1902-0186 8 4 DIODE-ZNR 32.4V 5% DO-35 PD=.4W 28480 1902-0186
A3CR2 1902-0186 8 DICDE-ZNR 32.4V S5% DO-35 PD=.4W 28480 1902-0186
A3CR3 1902-0186 8 DIQODE-ZNR 32.4V 5% DO-35 PD=.4U 28480 1802-01886
A3CR4 1902-0186 8 DIODE-ZNR 32.4V 5% DO-35 PD=.4UW 28480 1802-0186
A3CRS 18901-0050 3 4 DIODE-SWITCHING 8OV 200MA 2NS D035 28480 1901-0050
A3CRB 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1901-0050
A3CR? 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 28480 1901-0050
A3CR8 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO35 28480 1901-0050
A3H1 0515-0372 2 2 SCREW-MACH M3 8MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
A3H2 0624-03086 3 2 SCREW-TPG 2-28 .5-IN-LG PAN~HD-POZI STL 28480 0624-0306
A3H3 ' 01630-01208 2 1 GROUND BRACKET 28480 01630-01208
A3H4 0515-0430 3 2 SCREW-MACH 13 6MM-LG PAN-HD TORX 00000 ORDER BY DESCRIPTION
A3J1 x 1250-1842 2 2 CONNECTOR-RF BNC FEM SPCL-MTG 50-0HM 28480 1250-1842

See Section 7, Instrument History
A3J2 1251-7162 3 1 CONNECTOR 24-PIN F MICRO-RIBBON 28480 1251~7162
A3J3 82169-60007 3 1 CONNECTOR HP-IL 28480 82169-50007
A3J4 x 1250-1842 2 CONNECTOR-RF BNC FEM SPCL-MTG 50-0HM 28480 1250-1842

See Section 7, Instrument History
A3J5 1251-7666 2 1 CONNECTOR-16 PIN 28480 1251-7666
A3JE 1251-7664 ¢] 1 CONNECTOR-14 PIN 284§p 1251-7664
A3LS1 9164-0209 8 1 AUDIO TRANSDUCER 28480 9164-0209
A3MP1 01630-01204 8 1 BRACKET - HP-IL 28480 01630-01204
A3MP2 1251-5595 2 2 POLARIZING KEY-POST CONN (P/Q J5) 28480 1251-5585
A3MP3 1251-5595 2 POLARIZING KEY-POST CONN (P/0 JB) 28480 1251-5585
A3P1 1251-8728 0 1 CONNECTOR-100 CONTRCT (FEMALE) 28480 1251-87289
A3R1 0757-0283 6 8 RESISTOR 2K 1% .125W F TC=0+-100 24548 C4-1/8-T0-2001-F
A3R2 0757-0283 6 RESISTOR 2K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-2001-F
A3R3 0757~0446 3 2 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-70-1502-F
A3R4 0698-3446 3 2 RESISTOR 383 1% .125W F TC=0+-100 24546 C4-1/8-T0-383R-F
A3RS 0698-3446 3 RESISTOR 383 1% .125W F TC=0+-100 245486 C4-1/8-T0-383R-F
A3R6 0757-0448 3 RESISTOR 15K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1502-F
A3R7 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A3R8 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 245486 C4~1/8-T0-2001-F
AZRSY 0698-4002 9 ] RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A3R10D 0757-0389 3 3 RESISTOR 33.2 1% .125W F TC=0+~100 24546 C4-1/8-T0-33R2-F

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A3R11 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4~1/8-T0-2001-F
A3R12 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A3R13 0757-0389 3 RESISTOR 33.2 1% .125W F TC=0+-100 24546 C4-1/8-T0-33R2-F
A3R14 0757-0283 B RESISTOR 2K 1% .125W F TC=0+-100 245486 C4-1/8-70-2001-F
A3R1S 0757-0280 3 2 RESISTOR 1K 1% .125W F TC=0+-100 24546 | C4-1/8-70-1001-F
A3R1E * 0757-0442 9 4 RESISTOR 10K t% ,125W F TC=0+-100 245486 C4-1/8-70-1002-F
See Section 7, Instrument History
A3R16 * 0757-0465 6 1 RESISTOR 100K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1003-F
See Section 7, Instrument History
A3R17 0757-0280 3 RESISTOR 1K 1% ,125W F F7C=0+-100 24546 C4-1/8-T0-1001-F
A3R18 0757-0480 5 1 RESISTOR 432K 1% .125W F TC=0+-100 18701 MFA4C1/8-T0-4323-F
A3R18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1002-F
A3R20 0757-0482 3 1 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F
A3R21 0757-0451 0 1 RESISTOR 24,3K 1% .125W F TC=0+-100 24546 | C4-1/8-70-2432-F
A3R22 0757-0442 9 RESISTOR 10K 1% .125W F T7C=0+-100 24546 | C4-1/8-70-1002-F
A3R23 0698-4439 6 1 RESISTOR 3.24K 1% .125W F TC=0+-100 24546 | C4-1/8-70-3241-F
A3R24 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 | C4-1/8-70-5001~F
A3R25 0698-4002 9 RESISTOR SK t% ,125W F TC=0+-100 24548 C4-1/8-T0-5001-F
A3R26 0757-0443 0 1 RESISTOR 11K 1% ,125W F TC=0+-100 24546 | C4-1/8-70-1102-F
A3R27 0698-0085 0 1 RESISTOR 2.61K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2611-F
A3R28 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A3R29 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 | C4-1/8-70-5001-F
A3R30 0757-0442 9 RESISTOR 10K 1% .125W F TCz0+-100 24546 C4-1/8-T0-1002-F
A3R3! 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 | C4-1/8-70-2001-F
A3R32 0699-1000 3 2 RESISTOR-FXD 4,25K OHM .1% 28480 0899-1000
A3R33 0699-1000 3 RESISTOR-FXD 4.25K OHM .1% 28480 0699-1000
A3R34 0757-0389 3 RESISTOR 33.2 1% .125W F TC=0+-100 24546 | C4-1/8-70-33R2-F
A3R35 0698-6360 3] 2 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A3R3B 0698-6360 8 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A3R37 2100-2655 1 1 RESISTOR-TRMR 100K 10X C TOP-ADJ 1-~7RN 73138 82PR100K
A3R38 0683-4705 8 1 RESISTOR-FXD 47 OHM .25W CC 28480 0683-4705
A3RP1 1810-0280 8 2 NETWORK-RES 10-SIP10.0K OHM X 9 01121 210A103
A3RP2 1810-0277 3 1 NETWORK~RES 10-SIP2.2K OHM X 9 01121 210A222
A3RP3 1810-0280 8 NETWORK-RES 10-SIP10,0K OHM X 9 01124 210A103
A3RP4 1810-0382 1 2 NETWORK-RES 10-~-SIP100.0 OHM X 9 01121 210A101
A3RP5 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210AR101
A3RPB 1810-0273 ] 1 NETWORK-RES 10-SIP470.0 OHM X 8 0112% 210A471
A3SW1 3101-2243 6 1 SWITCH-RKR DIP-RKR-ASSY 8-1A .05A 30VDC | 28480 3101-2243
A3TP1-5 1251-5395 0 1 CONNECTOR 5-PIN M POST TYPE 28480 1251-5395
A3TPB-7 1251-6073 3 1 CONNECTOR 2-PIN ™ POST TYPE 28480 1251-6073
A3UIE 1820-2024 3 8 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74LS244N
A3U1H 1820-2485 0 1 IC RCVR TTL LS BUS OCTL 01295 | SN75160N
A3U1I 1820-2547 5 1 IC RCVR TTL LS OCTL 01295 | SN75182N
A3U1J 1820-1198 0 2 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSO3N
A3U1K 1820-1188 0 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LS03N
A3U1L 1820-1730 6 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A3ULIM 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74LS244N
A3vZA 1820-2701 3 2 IC FF TTL F D-TYPE POS-EDGE-TRIG COM 07263 74F374PC
A3u2B 1820-1322 2 1 IC GATE TTL S NOR QUAD 2-1INP 01295 SN74S02N
A3u2C 1820-0693 8 2 IC FF TTL S D-TYPE POS-EDGE-TRIG 012895 SN74S74N
R3UZD 1820-0681 4 2 IC GATE TTL S NAND QUAD 2-INP 01295 | SN74SOON
A3UZE 1820-1158 2 1 IC GATE TTL S AND-OR-INV DUAL 2-1INP 01295 SN74S51N
R3U2G 1820-2548 6 1 IC-THS 9914 28480 1820-2548
' A3U20 1LR4-0002 2 1 IC HP-IL 28480 1LR4-0002
A3U2P 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A3U3A 1818-3059 1 8 IC NMOS 65536 (64K) DYN RAM 150-NS 3-S 50167 1818-3059
A3U3B 1818-30589 1 IC NMOS 65536 (64K} DYN RAM 150-NS 3-S 50167 1818-3058
A3U3C 1818-3059 1 IC NMOS 65536 (64K) DYN RAM 150-NS 3-S 50167 1818-3059
A3U3D 1818-3059 1 IC NMOS 65536 (64K) DYN RAM 150-NS 3-S 50167 1818-3059
A3U3E 1820-1199 1 3 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A3U3F 1820~2086 9 2 IC CNTR TTL LS BIN DUAL 4-BIT 07263 74LS393PC
A3U3H * 01630-80057 5 1 PROM 3 D2764-3 28480 01630-80057
A3U3I * 01630-80056 | 4 1 PROM 2 D2764-3 28480 01630-80056
A3U3J * 01630-80055 [ 3 1 PROM 1 D2764-3 28480 01630-80055
A3U3K * 01630-80054 2 1 PROM 0 D2764-3 28480 01630-80054
Before replacing PROMS A3U3H-K See
Instrument Family History, Section 7
A3U3N 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
See introduction to this sectlon for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C Qty Description Mir Mfr Part
Designator Number | D Code Number
A3U30 1820-1240 3 3 IC DCDR TTL S 3-TO-8-LINE 3-INP 01285 SN74S5138N
A3U3P 1820-3391 9 2 IC MUXR/DATA-SEL TTL 8-T0-1i-LINE 01285 74ALS151
A3u3q 1820-3391 9 IC MUXR/DATA-SEL TTL 8-TO-1-LINE 01285 74ALS151
A3U4A 1818-3059 1 IC NMOS 65536 (64K) DYN RAM 150-NS 3-5 50167 1818-3059
A3U4B 1818-3059 1 IC NMOS 65536 (64K) DYN RAM 150-NS 3-5 50167 1818-3058
A3u4c 1818-3059 1 IC NMOS 85536 (64K) DYN RAM 150-NS 3-5 50167 1818-3059
A3U4D 1818~3059 1 IC NMOS 85538 (684K) DYN RAM 150-NS 3-5 50187 1818-3068
A3U4F 1820-2096 9 IC CNTR TTL LS BIN DUAL 4-BIT 07263 74LS393PC
A3U4G 1820-1278 7 1 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
A3U4H % 01630-80061 1 1 PROM 7 D2764-3 28480 01630-80061
A3U4I * 01630-80060 0 1 PROM & D2764-3 28480 01630-80060
A3U4Y * 01630-80059 7 1 PROM 5 D2764-3 28480 01630-80058
A3U4K * 01630-80058 6 1 PROM 4 D2764-3 28480 01630-80058

Before replacing PROMS A3U4H-K See

Instrument Family History, Section 7
A3U4N 1820-1216 2 IC DCDR TTL LS 3-~TO-B-LINE 3-INP 01295 SN74LS138N
A3U40 1820-1238 g 3 IC MUXR/DATA-SEL TTL LS 4-TO-1-LINE DUAL | 01295 SN74LS253N
A3V4P 1820-1238 9 IC MUXR/DATA-SEL TTL LS 4-TO-1-LINE DUAL | 01295 SN74LS253N
A3U4Q 1820-1238 9 IC MUXR/DATA-SEL TTL LS 4-70-1-LINE DUAL | 01285 SN74LS253N
A3USA 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS273N
A3USB 1820-2701 3 IC FF TTL F D-TYPE POS-EDGE-TRIG COM 07263 74F374PC
A3USC 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A3USE 1820-1438 2 2 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE 01295 SN74LS258AN
A3USF 1820-1309 9 4 IC MUXR/DATA-SEL TTL S 2-TO-1-LINE QUAD 01285 SN74S258N
A3USG 1820-1309 S IC MUXR/DATA-SEL TTL S 2-TO-1-LINE QUAD 01295 SN74S258N
A3USJ 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A3USN 1820-1240 3 IC DCDR TTL S 3-TO-8-LINE 3-INP 01295 SN74S138N
A3US0 1820-~1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A3USP 1820-1730 [ IC FF TTL LS D-TYPE POS-EDGE~TRIG COM 01295 SN74L.S273N
A3USQ 1820-1730 6 IC FF TTL LS D-TYPE POS- EDGE TRIG COM 01295 SN74LS273N
A3UEA 1820-2024 3 IC DRVR TTL LS LINE DRVR OCT 01295 | SN74LS244N
A3UeB 1820-1457 4 1 IC SHF-RGTR TTL S D-TYPE PRL IN PRL-0OUT 01285 SN74S299N
A3UBC 1818-3074 0 1 IC MEMCRY ROM 28480 1818-3074
A3UED 1820-2853 5] 1 IC-MCE68RABL 28480 1820-2853
A3UBE 1820-1439 2 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE 01295 SN74LS258AN
A3UBF 1820-1309 5 IC MUXR/DATA-SEL TTL S 2-TO-1-LINE GUARD | 01295 SN745258N
A3UBG 1820-1309 5 IC MUXR/DATA-SEL TTL S 2-TO-1-LINE QUAD 01285 SN745258N
A3UBI 1820-2854 7 1 IC-MPU MC68BOSEL 28480 1820-2854
A3UBJ 1820-2102 8 1 IC LCH TTL LS D-TYPE OCTL 01285 | SN74LS373N
A3UGL 1820-2811 7 1 IC-MMU MC68829L 28480 1820-2911
A3UGM 1820-3911 9 1 IC NMOS 186-BIT 34335 AM8513ADC
A3UEN 1820-1240 3 IC DCDR TTL S 3-TO-8-LINE 3-INP 01295 SN74S138NMN
A3UBO 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A3USP 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A3UTA 1820-1112 8 3 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U7B 1820-0685 8 1 IC GATE TTL S NAND TPL 3-INP 01295 SN74S10N
A3U7C 1820-1181 3 3 IC FF TTL S D-TYPE POS-EDGE-TRIG COM 01295 SN745175N
A3U7D 1820-0694 ] 1 IC GATE TTL S EXCL-OR QuUAD 2-INP 01285 | SN74S86N
A3U7F 1820-1181¢ 3 IC FF TTL S D-TYPE POS-EDGE-TRIG COM 01285 SN74S175N
A3U7G 1820-1199 1 IC INV TTL LS HEX 1-INP 01285 SN74LS04N
A3UTH 1820-1210 7 1 IC GATE TTL LS AND-OR-INV DUAL 2-INP 01295 SN74LSS51N
A3UTI 1820-1197 9 1 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
A3U7K 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74LS244N
A3UTL 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74LS244N
A3UTM 1820-3124 |} g IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
A3U7N 1820-1112 8 IC FF TTL LS D~TYPE POS-EDGE-TRIG 01285 SN74LS74AN
A3U70 1826-0609 8 1 IC MULTIPLXR ANLG 1B-DIP-C PKG 066865 MUXDBFQ
A3U7P 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM339N
A3UBC 1820-0683 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
A3UBD 1820-1201 6 1 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS0O8N
A3UBF 1820-1191 3 IC FF TTL S D-TYPE POS-EDGE-TRIG COM 01295 SN74S175N
A3UBG 1820-1204 9 1 IC GATE TTL LS NAND DUAL 4-INP 01295 SN74LS20N
A3UBH 1820-1287 8 1 IC BFR TTL LS NAND QURD 2-INP 01285 SN74LS37N
A3UBI 1820-0697 2 1 IC DRVR TTL S NAND LINE DUAL 4-INP 01285 SN74S5140N
A3UsY 1820-3125 1 3 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 | MC10125P
A3UBK 1820-3125 1 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P
A3UBL 1820-3124 6 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
A3UB0 1826-0753 3 3 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL
A3USBP 1826-0753 3 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL
A3UBQR 1826-0753 3 IC OP AMP LOW-BIAS-H-~IMPD QUAD 14-DIP-C 04713 MC34004BL
A3USD 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01285 SN74LS74AN
A3USE 1820-2150 6 1 IC MICPROC-ACCESS NMOS 34649 D8279-5

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A3USF 1820-1216 3 IC DCOR TTL LS 3-TO-B8-LINE 3-INP 01295 SN74LS138N
A3USG 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N
AJUIH 1820~1445 0 1 IC LCH TTL LS 4-8BIT 01295 SN74LS375N
A3ULI 1820-3124 6 IC XLTR ECL TT7L-TO-ECL QUAD 2-INP 04713 MC10124P
A3U9Y 1820-3124 6 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
AJUSK 1820-3125 1 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P
A3UIL 1820-3124 6 IC XLTR ECL TTL-TO-ECL QUARD 2-INP 04713 MC10124P
A3USM 1820-1880 0 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10100L
A3USN 1826-08586 7 1 IC CONV 8-B-D/R 20-DIP-P PKG 34335 AMBOBOAPC
A3U100 1826-0718 0 1 IC-MC1404 28480 1826-0718
A3UR4E 1810-0301 4 1 NETWORK-RES 156-DIPS51,0 OHM X 8 01121 316B510
A3URSO 1810-0613 1 5 RESISTIVE NETWORK 28480 1810-0613
A3URSP 1810-0613 1 RESISTIVE NETWORK 28480 1810-0613
A3URSQ 1810-0613 1 RESISTIVE NETWORK 28480 1810-0613
A3UR10OP 1810-0613 1 RESISTIVE NETWORK 28480 1810-0613
A3UR10Q 1810-0613 1 RESISTIVE NETWORK 28480 1810-0613
A3UTt 9100-4226 3 1 TRANSFORMER 28480 9100-4226
A3UYLD 1813-0275 7 1 OSCILLATOR-40 MHZ 28480 1813-0275
A3UYBQ 1813-0174 5 1 OSCILLATOR-4,00 MHZ 28480 1813-0174
AIXRP3 1200-1166 8 1 SOCKET 10-PIN-SIP 28480 1200-1166
A3IXU3H 1200-0567 1 B SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
AIXU3I 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3IXU3J 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3XU3K 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3XU4H 1200-0587 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3XU4I 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3IXU4J 1200-05867 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3XU4K 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A3XUBI 1200-0654 7 2 SOCKET~IC 40-CONT DIP DIP-SLDR 28480 1200-0654
A3IXUYID 1200-0638 7 1 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C aty Description Mfr Mfr Part
Designator Number | D Code Number
A4 01630-66505 8 1 STATE MASTER ASSEMBLY 28480 01630~-66505

SAME AS 01630-66518 WITH THE FOLLOWING

EXCEPTIONS:
A4uU2B 1820-1788 4 7 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4u2C 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4U2E 1820-1788 4 IC CNTR ECL BIN SYNCHRO POQOS-EDGE-TRIG 04713 F10018DC
A4U2F 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4U2G 1820-1788 4 IC CNTR ECL BIN_SYNCHRO POS-EDGE-~TRIG 04713 F100160C
A4U2H 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4U21 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F100160C
A4UAL 1820-2461 0 1 IC LCH ECL D-TYPE NEG-EDGE-TRIG COM 04713 ] MC10168P
A4 01630-66509 2 1 STATE MASTER ASSEMBLY 28480 01630~66509

SAME AS 01630-66518 WITH THE FOLLOWING

EXCEPTIONS :
A4U2B 1820-1788 4 7 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4U2C 1820-1788 a4 IC CNTR ECL BIN SYNCHRO POS-EDGE~TRIG 04713 F10016DC
A4U2E 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
R4U2F 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-~TRIG 04713 F10016DC
A4U2G 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4U2H 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG - 04713 F100160C
A4u21 1820-1788 4 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 F10016DC
A4 01630-66518 3 1 STATE MASTER ASSEMBLY 28480 01630-66518
A4C1 0160-5298 8 70 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01680-5298
A4C2 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VvDC CER 28480 0160-5298
A4C3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
A4C4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
RA4CS 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4CE 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4CT 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4CS 0160-5298 8 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C9 0180-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C10 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C11 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C12 0160-5298 8 CAPACITOR-FXD .01UF +~-20% 100VDC CER 28480 0160-5298
A4C13 0160-5288 8 CAPACITOR-FXD .C1UF +-20% 100VDC CER 28480 0160-5298
A4C14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C1S 0180-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C16 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C18 0160-5309 2 7 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309
A4C19 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
RA4C20 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4acz1 0160-5298 8 CAPRCITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A4C22 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
A4C23 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C25 0160—5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C26 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4c27 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
A4C28 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4c29 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
R4C33 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C34 0160-5298 B8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C35 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C36 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
R4C37 0160-5298 8 CAPACITOR~-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C38 0160-5298 8 - CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A4C39 0160-5298 8 CAPACITOR-FXD .0Q1UF +-20% 100VDC CER 28480 0160-5298
A4C40 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

See introduction to this section for

ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
Ad4C4a1 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C4a2 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C4a3 0160-5308 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309

A4C44 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

R4C45 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C46 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C4a7 0160-5308 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309

R4C48 0160-5308 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5308

A4C49 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898

A4C50 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C51 0160-5298 8 CAPACITOR~-FXD .01UF +-20% 100vVDC CER 28480 0160-5298

A4CH2 0160-5298 ] CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A4CS3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298

A4C54 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A4C55 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5288

A4CS56 0160-5309 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309

R4CS57 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C58 0160-5298 8 CAPACITOR-FXD .01UF +~20% 100VDC CER 28480 0160-5298

A4C59 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C60 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4CE1 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A4C62 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A4CE3 0160-53089 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309

A4CE4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4CB5 0160-5308 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5308

A4C66 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-5298

R4CE7 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4CE8 0160-5298 8 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4CE8 0180-0229 7 2 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 150D336X9010B2
A4C70 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C71 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298

A4C72 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C73 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C74 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C75 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C76 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5298

RAC77 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4C78 0180-0228 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 150D336X9010B82
A4C78 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A4DL1 1810-0602 8 1 DELAY LINE- 7NS 28480 1810-0602

A4J1 1251-7705 0 3 CONNECTOR-28 CONTACT (MALE) 28480 1251-770%

A442 1251-7705 0 CONNECTOR-28 CONTACT {MALE) 28480 1251-770%

A4J3 1251-7705 0 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705

A4P1 1251-8729 0 1 CONNECTOR-100 CONTACT (FEMALE) 28480 1251-8728

A4R1 0757-0418 9 6 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-B19R-F
A4R2 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-B19R-F
A4R3 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-619R~F
A4R4 2100-3123 0 2 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 02111 43P501

A4RS 2100-3123 0 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 02111 43P501

A4RE 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-618R-F
A4R7 0698-3447 4 1 RESISTOR 422 1% .125W F 7C=0+~100 24546 C4-1/8-T0-422R-F
A4R8 06898-3441 8 2 RESISTOR 215 1% .125W F 7C=0+-100 24546 C4-1/8-T0-215R~F
A4RY 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-70-618R-F
A4R10 0757-0408 7 2 RESISTOR 243 1% .125W F TC=0+-100 24546 C4-1/8~-T0-243R-F
A4R11 0688-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24946 C4-1/8-70-215R-F
A4R12 0757-0408 7 RESISTOR 243 1% ,125W F TC=0+-100 24546 C4-1/8-T0-243R-F
A4R13 0757-0442 9 3 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A4R14 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R15 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1002-F
A4R16 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-TO-619R-~F
A4RP1 1810-0272 8 6 NETWORK-RES 10-SIP330.0 OHM X 8 01121 210A331

A4RP2 1810-0272 8 NETWORK-RES 10-SIP330.0 OHM X 9 01121 210A331

A4RP3 1810-0272 8 NETWORK-RES 10-SIP330.0 OHM X 9 01121 210A331

A4RP4 1810-0272 8 NETWORK-RES 10-SIP330.0 OHM X 9 01121 210A331

A4RPS 1810-0272 8 NETWORK-RES 10-SIP330.0 COHM X 8 01121 210A331

A4RPB 18i10-0272 8 NETWORK-RES 10-SIP330.0 OHM X 9 01121 210A331

A4RP7 1810-0382 1 28 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101

A4RPB 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101

A4RPY 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101

A4RP10 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X S 01121 210A101
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description mfr Mfr Part
Designator Number | D Code Number
A4RP11 1810-0382 1 NETWORK-RES 10-STP100.0 OHM X 9 01121 210A101
A4RP12 1810-0382 1 NETWORK~-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP13 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP14 1810-0382 1 NETWORK-~RES 10-SIP100.0 OHM X 9 01121 210A10Y
A4RP15 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP16 1810~0218 3 1 NETWORK-RES 8-SIP220.0 OHM X 4 01121 2088221
A4RP17 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP18 1810-0382 1 NETWORK-RES 10-SiP100.0 OHM X 9 01121 210A101
A4RP19 1810-0382 1 NETWORK~-RES 10-SIP100.0 OHM X 9 01121 210A101
R4RP20 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
A4RP21 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 0112t 210A101
A4RP22 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 o112t 210A101
A4RP23 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
A4RP24 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 0112t 210A101
A4RP25 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 o112t 210A101
A4RP26B 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
R4RP27 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
A4RP28 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
A4RP29 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
A4RP30 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP31 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP32 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP33 1810-~0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP34 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RP35 1810-0382 t NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
A4RT1 0037-0046 9 2 THERMISTOR DISC 2K-0OHM 28480 0037-0046
A4RT2 0037-0046 9 THERMISTOR DISC 2K-OHM 28480 0037-0046
A4TP1 1250-1737 4 2 COAXIAL TEST POINT 28480 1250-1737
A4TP2 1250-1737 4 COAXIAL TEST POINT 28480 1250-1737
A4U1A 1820-2848 9 11 IC-MC10H11BP 28480 1820-2848
A4uLB 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4ULC 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4U1ID 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4U1E 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4UIF 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4ULH 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4UII 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4ULY 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4UIK 1820-1944 4 1 IC LCH ECL D-TYPE POS-EDGE-TRIG DUAL 04713 MC10130L
A4UIL 1820-0802 1 5 IC GATE ECL NOR QUARD 2-INP 04713 MC10102P
AR4UILM 1820-2450 9 1 IC INV ECL HEX 04713 MC10188P
A4UIN 1820-0827 0 1 IC DCDR ECL BIN 3-T0-8-LINE 04713 MC10181P
A4U28 1820-4158 9 18 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO16P
Ad4u2c 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO1BP
A4U2D 1820-1225 0 1 IC FF ECL D-M/S DUAL 04713 MC10231P
A4U2E 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO16P
A4U2F 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-~TRIG 04713 MC10HO1BP
A4U2G 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO1B6P
A4UZH 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO016P
A4U21 1820-4158 8 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 04713 MC10HO16P
A4U2J 1820-0817 8 4 IC FF ECL D-M/S DuAL 04713 MC10131P
A4UZK 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
AdU2L 1820-1686 1 2 IC GATE ECL OR QUAD 2-INP 04713 MC10103P
A4U2M 1820-0806 5 3 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
A4U3A 1816-1591 8 7 IC ECL/10K 4086 {4K) STAT RAM 25-NS 0-E 50167 MBM10474
A4U3B 1816-1591 8 IC ECL/10K 4086 (4K) STAT RAM 25-NS 0-E 50167 MBM10474
A4U3C 1816-1591 8 IC ECL/10K 4088 (4K) STAT RAM 25-NS O-E 50167 MBM10474
A4U3E 1816-1591 8 IC ECL/10K 4096 {4K) STAT RAM 25-NS O-E 50167 MBM10474
A4U3F 1816-1591 8 IC ECL/10K 4086 {4K) STAT RAM 25-NS 0-E 50167 MBM10474
A4U3G 1816-1591 8 IC ECL/10K 4096 (4K) STAT RAM 25-NS O-E 50167 MBM10474
A4U3I 1816-1591 8 IC ECL/10K 4096 (4K) STAT RAM 25-NS 0-E 50167 MBM10474
A4U3J 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4U3K 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4U3L 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4U3N 1820-0808 8 1 IC RCVR ECL LINE RCVR QUAD 2-INP 04713 MC10115P
A4U3IN 1820-1398 3 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P
A4U4K 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A4UA4L 1820-2958 3 2 IC-MC10H158P 28480 1820-2959
A4U4AM 1820-2860 5 1 IC-MC10H130P 28480 1820-2860
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
A4USA 1820-1359 5 4 IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 Nnc10174pP
A4US58 1820-1358 5 -IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 MC10174P
A4USC 1820-1359 5 IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 MC10174P
A4USD 1820-1359 5 IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 tMC10174P
A4USE 1816-1555 4 4 IC-RAM 10422-6 28480 1816-1555
A4USF 1816-1555 4 IC-RAM 10422-6 28480 | 1816-1555
A4US56 1816-1555 4 IC-RAM 10422-6 28480 1816-1555
A4US I 1816-1555 4 IC-RAM 10422-8 28480 1. 1816-1555
A4USK 1820-2822 9 1 IC-MC10H105P 28480 1820-2822
A4USL 1820-2849 0 8 IC-MC10H131P 28480 | - 1820-2848
A4USH 1820-2848 9 IC-MC10H116P 28480 1820-2848
R4USN 1820-2849 0 IC-MC1Q0H131P . 28480 1820-2849
A4UBA 1820-3128 0 ) IC MUXR/DATA-SEL ECL QUAD 2-INP 04713 MC10158
A4UGB 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
R4UBC 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10H016P
A4UGD 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4UBE 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
NAUGF 1820-19486 6 1 IC GATE ECL DUAL s 04713 MC10117L
A4UBG 1820-0804 3 1 IC GATE ECL NOR TPL 04713 MC10106P
R4UBH 1816-1554 3 1 IC ECL/10K 84-BIT STAT RAM B-NS 07263 10H145
A4UBI 1820-2962 8 1 IC-MC10H103P 28480 1820-2962
A4UBY 1820-0817 8 IC FF ECL D-M/S DuAL 04713 MC10131P
A4UBK 1820-0802 1 IC GRTE ECL NOR QUAD 2Z2-INP 04713 MC10102P
A4UBL 1820-1398 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P
A4UBH 1820-1399 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P
A4UBN 1820-2848 9 IC-MC10H116P 28480 1820-2848
A4U78 1820-2823 4] 1 IC-MC10H102 28480 1820-2823
A4U7C 1820-1688 1 IC GATE ECL OR QUAD 2-INP 04713 MC10103P
A4U7D 1820-0806 5 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
A4UTE 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4UTF 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4U7G 1820-4159 8 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4UT7H 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A4U71 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A4U7TJ 1820-0817 8 IC FF ECL D-M/S DuAL 04713 MC10131P
A4UTK 1820-0817 8 IC FF ECL D-H/S DUAL 04713 MC10131P
A4U7L 1820-2849 0 IC-MC10H131P 28480 1820-2848
A4UTN 1820-2849 0 IC-MC10H131P 28480 1820-2849
A4UTN 1820-2849 0 IC-MC10H131P 28480 1820-28489
A4UBC 1820-2451 0 1 IC LCH ECL D-TYPE NEG—IEDGE—TRIG con 04713 fMC10168P
A4U8B0D 1820-1400 7 1 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
A4UBE 1820-3128 0 IC MUXR/DATA-SEL ECL QUAD 2-INP 04713 MC10158
A4UBF 1820-3128 0 IC MUXR/DATA-SEL ECL QUAD 2-INP 04713 MC10168
A4U8BG 1820-3128 0 IC MUXR/DATA-SEL ECL QUAD 2-INP 04713 MC10158
A4UBH 1820-3128 0 IC MUXR/DATA-SEL ECL QUAD 2-INP 04713 MC10158
A4UBIL 1820-0806 5 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
A4U8Y 1820-2891 2 1 IC-MC10H101P 28480 1820-2891
A4UBK 1820-2963 9 1 IC-MC10H210 28480 1820-2863
A4UBL 1820-2959 3 IC-MC10H158P 28480 1820-2958
A4UBH 1820-2849 0 IC-MC10H131P 28480 1820-2849
A4UBN 1820-2849 0 IC-MC10H131P 28480 1820-2849
A4UBC 1820-2849 0 IC-MC10H131P 28480 1820-2849
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C aty Description Mfr Mfr Part
Designator Number | D Code Number
AS 01630-66506 9 1 TIMING MASTER ASSEMBLY 28480 01630-66506
USES THE SAME PARTS AS 01630-66524
WITH THE FOLLOWING EXCEPTIONS:
! DELETE;
A5USB 1813-0425 9 1 OSCILLATOR 200 MHZ 28480 1813-0425
CHANGE ;
ASC25 0160-3879 7 4 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ADD; R
ASC26 0121-0061 1 1 CAPACITOR-V TRMR-CER 5.5-18BPF 350V 52763 304322 5.5/18PF NbO
A5C27 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3878
ASC29 0160-3874 2 CAPACITOR-FXD 10PF +-,5PF 200VDC CER 28480 0160-3874
ASC30 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ASL1 9100-2248 5 1 INDUCTOR RF-CH-MLD 120NHM 10% ,105DX.28LG| 28480 8100-2248
R5L2 9100-2252 1 1 INDUCTOR RF~CH-MLD 270NH 10% .105DX.26LG| 28480 9100-2252
ASL3 3100-2247 4 1 INDUCTOR RF-CH-MLD 100NH 10% ,105DX.26LG| 28480 9100-2247
‘9501 1854-0591 6 1 TRANSISTOR NPN SI PD=180MW FT=4GHZ 25403 BFR-90
LASR7 0757-0401 o] 1 RESISTOR 100 1% .125W F TC=0+-100 245486 C4-1/8-70-101-F
ASR8 0757-0394 0 1 RESISTOR 51.1 1% .125W F TC=0+-100 245486 C4-1/8-TO-51R1-F
ASR10 0698-0085 0 1 RESISTOR 2.61K 1% ,125W F TC=0+-100 24546 C4-1/8-70-2611-F
A5R11 0698-4426 1 RESISTOR 1.58K 1%*.125W F TC=0+-100 24546 C4-1/8-T0O-1581~-F
ASY1 0410-1335 7 1 CRYSTAL-QUARTZ 200 MHZ HC-18/U-HLDR 28480 0410-1335
AS 01630-66510 5 1 TIMING MASTER ASSEMBLY 28480 01630-66510
USES THE SAME PARTS AS 01630-66524
WITH THE FOLLOWING EXCEPTIONS:
DELETE;
ASUSB 1813-042% 9 1 0OSCILLATOR 200 MHZ 28480 1813-0425
CHANGE ;
ABC25 0160-3879 7 4 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ADD;
A5C26 0121-0061 1 1 CAPACITOR-V TRMR-CER 5.5—18PF 350V 52763 304322 5.5/18PF NPO
A5C27 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3878
ASC28 01G0-3874 2 CAPACITOR-FXD 10PF +-.5PF 200vDC CER 28480 0160-3874
ASC30 0160-38783 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3878
ASL1 9100-2248 5 1 INDUCTOR RF-CH-MLD 120NH 10% .105DX.28LG | 28480 9100-2248
A5L2 9100-2252 1 1 INDUCTOR RF-CH-MLD 270NH 10% .105DX.26LG| 28480 9100-2252
A5L3 9100-2247 4 1 INDUCTOR RF-CH-MLD {0ONH 10% .105DX.26LG| 28480 9100-2247
A5Q1 1854-0591 6 1 TRANSISTOR NPN SI PD=18BOMW FT=4GHZ 25403 BFR-S0
ASR7 0757-0401 o] 1 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4-1/8-TO-101-F
ASRB 0757-0394 0 1 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-TO-51R1-F
A5R10 0698-0085 0 1 RESISTOR 2.B61K 1% ,125W F TC=0+-100 24546 C4-1/8-T0O-2611-F
ASR11 0698-4426 i RESISTOR 1.58K 1% .125W F 1C=0+-100 24546 C4-1/8-T0-1581-F
ASY1 0410-1335 7 1 CRYSTAL-QUARTZ 200 MHZ HC-18/U-HLDR 28480 0410-1335
1] 01630-66524 1 1 TIMING MASTER ASSEMBLY 28480 01630-66524
ASC1 0160-5298 8 51 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-5321
ASC2 0160-~-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0D1B60-5321
ASC4 0160-5341 2 1 CAPACITOR-FXD 4UF 50VDC 28480 0160-5341
ASCSHS 0160-5342 3 1 CAPACITOR-FXD .4UF 50VDC 28480 0160-5342
ASCB 0160-5475 3 1 CAPACITOR-FXD PC .04UF 50VDC 28480 0160-5475
ASC7 0160-5415 1 1 CAPACITOR-FXD 3600PF 5S0VDC 28480 0160-5415
ASCB 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A5CY 0160-5506 1 3 CAPACITOR-FXD 300PF 50VDC 28480 0160-5506
ASC10 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC11 0180-5288 8 CAPACITOR-FXD .G1UF +-20% 100VDC CER 28480 0160-5321
A5C12 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C13 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC14 0160~5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC15 0160-55086 1 CAPACITOR-FXD 300PF 50VDC 28480 0160-55086
ASC16 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VUC CER 28480 0160-5321
ASC17 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC18 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5321
ASC19 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC20 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-~5321
A5C21 01860-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC22 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
ASC23 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
ASC24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC25 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
ASC26 NOT USED
AsSC27 NOT USED :
A5C28 0160-3874 2 1 CAPACITOR-FXD 10PF +-.5PF 200vVDC CER 28480 0160-3874
ASC28 NOT USED
ASC30 NOT USED
ASC31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC33 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5321
A5C34 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC35 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C36 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC37 0160-3879 7 1 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3878
ARS5C38 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C39 0160-~5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C40 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C41 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC42 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
AS5C43 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C44 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5321
ASC45 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC46 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
AS5C47 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C48 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5321
ASC49 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC50 0160-5298 8 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 0160-5321

. ASCS1 0160-~5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160~5321
A5C52 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASCH3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
A5C54 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
ASCSS 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASC56 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC .CER 28480 0160-5321
ASC57 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASCS58 0160-5506 1 CAPACITOR-FXD 300PF 50VDC 28480 0160-5506
A5C59 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
ASCEO0 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
AS5C61 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C62 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5321
ASCB3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5321
A5C64 0180-0229 7 2 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 150D336X9010B2
R5C65 0180-0229 7 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 150D336X9010B2
ASCE6 0160-5288 8 CAPACITOR-FXD .O01UF +-20% 100VDC CER 28480 0160-5321
A5CB7 0160-5298 8 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5321
ASJ1 1251-7705 0 1 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705
ASHMP L 1205-0484 1 2 HEAT SINK SOCKET 28480 1205-0484
ASP 1 1251-8729 0 1 CONNECTOR-100 CONTACT (FEMALE) 28480 1251-8729
ASR1 0757-0418 o] 1 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/8-T0-681R-F
ASR2 0698--6735 9 1 RESISTOR 1.71K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-1711-F
A5R3 0698-4426 1 1 RESISTOR 1.58K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1581-F
ASR4 0757-0407 6 2 RESISTOR 200 1% .125W F T7C=0+-100 245486 C4-1/8-T0-201-F
A5RS 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F
ASRE - 0757-0280 3 4 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
ASR7 NOT USED
AS5R8 NOT USED

See introduction to this section for ordering information

6-30



HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qt Description Mir Mfr Part
Designator | Number | D |“Y Code Number
ASRY 0757-028¢0 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1001-F
ASR10 NOT USED

ASR11 NOT USED

A5R12 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
ASR13 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-1001-F
ASRP1 1810-0382 1 24 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
AS5RP2 1810~0382 1 NETWORK~RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP3 1810-0270 6 1 NETWORK~RES 10-SIP68B0.0 OHM X 9 01121 210R681
ASRP4 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRPS 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRPBE 1810-0275 1 1 NETWORK-RES 10-SIP1.0K OHM X 9 0112t 210A102
ASRKRP7 1810-0382 1 NETWORK-RES 10-SIP100.0 CHM X 9 01121 210A101
ASRP8 1810~0382 1 NETWORK-RES 10-SIP100.0 CHM X 9 01121 210A101
ASRPY 1810-0382 1 NETWORK-RES 10-SIP100,.0 OHIf X 9 01121 210A101
ASRP10 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP11 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 0112t 210A101
ASRP12 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 oti21 210A101
ASRP13 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210R101
ASRP14 1810-0350 3 2 NETWORK-RES 8-SIP100.0 OHM X 4 01121 2088101
AS5RP15 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210R101
ASRP16 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
AS5RP17 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP18 1810-0350 3 NETWORK-RES 8-SIP100.0 OHM X 4 01121 208B101
A5RP19 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP20 1810-0382 1 NETWORK-RES 10-SIP100.C OHM X 9 01121 210A101
ASRP21 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
AS5RP22 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP23 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ASRP24 1810-0382 1 NETWORK-RES 10-SIP100,0 OHM X 9 01121 210A101
ASRP2S 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
ASRP26 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8§ 01128 210A101
ASRP27 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
ASRP28 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210R101
AS5TP1 1250-1737 4 1 COAXIAL TEST POINT 28480 1250-1737
ASU1Y 1820-1686 1 1 IC GATE ECL OR QUAD 2-INP 04713 MC10103P
ASU1K 1820-4159 9 7 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
ASU1LL 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE~TRIG 85008 MC10HO1BP
A5U2R 1858-0058 8 2 TRANSISTOR ARRAY 14-PIN PLSTC TO-116 04713 MPQ3906
A5U20 1820-0810 1 1 IC RCVR ECL LINE RCVR TPL 2-INP 04713 MC10116P
A5U2G 1820-0825 8 1 IC SHF-RGTR ECL D-TYPE PRL-IN PRL-0UT 04713 MC10141L
A5U2H 1820-1225 4 3 IC FF ECL D-M/S DUAL 04713 MC10231P
A5U21I 1820-4080 5 3 IC FF ECL J-BAR K-BAR COM CLOCK DUAL 04713 MC10135P
A5U2J 1820-0806 5 2 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
A5U2K 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A5U2L 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A5U3A 1858-0021 5 2 TRANSISTOR ARRAY 16-PIN PLSTC 3L585 CAR3083
ASU3B 1858-0021 5 TRANSISTOR ARRAY 16-PIN PLSTC 3L585 CA3083
ASU3C 1858-0058 8 TRANSISTOR ARRAY 14-PIN PLSTC TO-116 04713 MPQ3906
ASU3D 1820-0802 1 6 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ASU3E 1820-1400 7 2 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
ABU3F 1820-2848 9 5 IC-MC10H116 28480 1820~2848
A5U3G 1820-2849 0 7 IC-MC10H131P 28480 1820-2849
ASU3H 1820-4080 ] IC FF ECL J-BAR K-BAR COM CLOCK DUAL 04713 MC10135P
A5U31 1820-1788 4 1 IC CNTR FCL BIN SYNCHRQ POS-EDGE-TRIG 07263 F100160C
ASU3J 1820-1359 5 5 IC MUXR/DATA-SEL ECL 4-T70-1-LINE DUAL 04713 t1C10174P
ASU3K 1820-1359 5 IC MUXR/DATAR-SEL ECL 4-TO-1-LINE DUAL 04713 MC10174P
ASU3L 1820-1359 5 IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 MC10174P
ASU4C 1820-1399 3 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P
AS5U4D 1820-0827 0 1 IC DCDR ECL BIN 3-TO-8-LINE 04713 MC10161P
ASU4E 1820-2848 ] IC-MC10H116 28480 1820-2848
ASU4F 1810-0931 2 2 DELAY LINE- 17NS X 4 28480 1810-0931
ASU4G 1820-2823 0 1 IC-MC10H10Z 28480 1820-2823
A5U4H 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
ASU41 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ASU4Y 1820-0817 8 2 IC FF ECL D-M/S DuAL 04713 MC10131P
ASV4K : 1820-1359 5 IC MUXR/DATA-SEL ECL 4~TO-1-LINE DUAL 04713 MC10174P
Asv4L 1820~1359 5 IC MUXR/DATA-SEL ECL 4-TO-1-LINE DUAL 04713 MC10174P
A5USB 1813-0425 9 1 OSCILLATOR 200 MHZ 28480 1813-0425
ASUSC 1820-1399 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P

See introduction to this section for ordering information
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Tabie 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qty Description Mir ~ Mir Part
Designator. Number | D Code Number
A5USD 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ASUSE 1820-2848 9 IC-MC10H116 28480 1820-2848
. ASUSF 1810-0931 2 DELAY LINE- 17NS X 4 28480 1810-0931
ASUSG 1820-2848 0 IC-MC10H131P 28480 1820-2849
ASUSH 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
ASUSI 1820-0B04 3 1 IC GATE ECL NOR TPL 04713 MC10106P
ASUSJ 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 Mci10102pP
ASULK . 1820-2475 8 2 IC LCH ECL GATED D NEG-EDGE-TRIG COM 04713 MC10133P
ASUSL 1820-2475 8 IC LCH ECL GATED D NEG-EDGE-TRIG COM 04713 MC10133P
ASUBA 1820-2848 9 IC-MC10H116 28480 1820-2848
AsuGe | 1820-0817 8 IC FF ECL D-M/S DUAL 04713 MC10131P
ASBUBC 1820-2847 8 1 IC-MC10163P 28480 1820-2847
ASUSD 1820-1398 3 IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 04713 MC10176P
ASUGF 1820-2905 9 2 IC-SC25647 28480 1820-2905
ASUGI : 181C-1462 2 8 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
ASUBJ 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAMN 10-NS O-E 50167 MBM10422H
ASUBK 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS 0-E 50167 MBM10422H
HEUBL 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
ASU7A 1820-2849 0 IC-MC1QH131P 28480 1820-28489
ASU7B 1820-2848 0 IC-MC10H131P 28480 1820-2849
ASU7C 1820-4159 g IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC1QHO1EP
ABU7D 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A5UBB ’ 1820-2848 0 IC-MC1CQH131P . 28480 1820-2849
ASUBC . 1820-2B75 2 2 IC-MC10H164P 28480 1820-2875
ASUBD - 1820-2B75% 2 IC-MC10H164P 28480 1820-2875
ASUBF 1820-2805 9 IC-SC25647 28480 1820-2905
ASUBI 1818-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
ASUBY 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50187 MBM10422H
ASUBK 1818-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E. 50167 MBM10422H
ASUBL .1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
A5USB 1820-1400 7 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
ASUSC 1820-2849 0 IC-MC1QH131P 28480 1820-2849
ASUSD 1820-2849 0 IC-MC10H131P 28480 1820-2849
ASUBE 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ASUSF 1820-08086 5 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
ASUSG 1820-2848 9 IC-MC10H116 28480 1820-2848
ASUBH 18201946 6 1 IC GATE ECL DuAL 04713 MC10117L
ASUBI 1820-2821 8 1 IC-MC10158P 28480 1820-2821
ASUSY 1820-4080 5 IC FF ECL J-BRR K-BAR COM CLOCK DUAL 04713 MC10135P
ASUSBK 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
ASUSL 1820-41589 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HOi6P
ASXUBF 1200-1001 0 2 SOCKET-68 PIN 28480 1200-1001
0 SOCKET-68 PIN 28480 1200-1001

ASXUBF . 1200-1001

See introduction lo this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
R7 01630-66504 7 1 KEYBOARD ASSEMBLY (INCLUDES KEYCAPS) 28480 01630-66504
SAME AS 01630-66530 WITH THE FOLLOWING
EXCEPTIONS:
ADD;
1200-0474 9 1 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
DELETE:
w1 8120-3784 7 1 CABLE KEYBD-14 CONDUCTOR 28480 8120-3784
A7 01630-86527 4 1 KEYBQARD ASSEMBLY (INCLUDES KEYCAPS) 28480 01630-66527
SAME AS 01630-66530 WITH THE. FOLLOWING
EXCEPTIONS :
ADD:
1200-0474 9 1 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
DELETE:
W1 . 8120-3784 7 1 CABLE KEYBD-14 CONDUCTOR 28480 8120-3784
A7 01630-66527 4 1 KEYBOARRD ASSEMBLY (INCLUDES KEYCAPS) 28480 01630-66527
w1 8120-3784 1 CABLE KEYBD-14 CONDUCTOR 28480 8120-3784
3101-2603 38 KEY SWITCH-SPST 28480 3101-2603
5041-0433 6 1 KEY CAP (BLUE) 28480 5041-0433
5041-0655 4 1 KEY CRP-INSERT 28480 5041-0655
5041-0800 2 1 KEYCAP-A 28480 5041-0800
5041-0801 3 1 KEYCAP-B 28480 5041-0901
5041-0902 4 1 KEYCAP-C 28480 5041-0802
5041-0903 5 1 KEYCAP-D 28480 5041-0803
5041-0906 8 1 KEYCAP-0 28480 5041-0806
5041-0907 g 1 KEYCAP-1 28480 5041-0807
5041-0908 0 1 KEYCAP-2 28480 5041-0908
5041-0909 1 1 KEYCAP-3 28480 5041-0909
5041-0910 4 1 KEYCAP-4 28480 5041-0910
5041-0811 5 1 KEYCAP-5 28480 5041-0911
5041-0912 6 1 KEYCAP-6 28480 5041-0912
5041-0913 7 1 KEYCAR-7 28480 5041-0913
5041-0914 8 1 KEYCAP-8 28480 5041-0914
$041-2777 5 1 KEYCAP-PREV 28480 5041-2777
O041-2778 B 1 KEYCAP-NEXT 28480 5041-2778
5041-2779 7 1 KEYCAP-CHARRT 28480 5041-2779
5041-2780 0 1 KEYCAP-WFORM 28480 5041-2780
5041-2781 1 1 KEYCAP-SYSTEM 28480 5041-2781
5041-2782 2 1 KYCP-ARROW UP LT 28480 5041-2782
5041-2783 3 1 KYCP--DON'T CARE 28480 5041-2783
5041-2784 4 1 KEYCRP-E 28480 5041-2784
5041-2785 5 1 KEYCAP-F 28480 5041-2785
5041-2786 6 1 KYCP-ARROW SIDE DK 28480 5041-2786
5041-2787 7 1 KYCP-ARROW UP DK 28480 5041~2787
5041-2788 8 1 KEYCAP-RUN 28480 5041-2788
5041-2789 9 1 KEYCAP-STOP 28480 5041-2789
5041-2790 2 1 KEYCAP-PRINT 28480 5041-2790
5041-2791 3 1 KYCP-CLEAR ENTRY 28480 5041-2791
5041-2792 4 1 KEYCAP-LIST 28480 5041-2792
5041-2793 5 1 KEYCAP-FORMAT 28480 5041-2793
5041-2794 6 1 KEYCAP-TRACE 284890 5041-2794
5041-2795 7 1 KEYCAP-CHS 28480 5041-2795

See introduction to lhis section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

\

Reference HP Part | C . Mir Mfr Part

oo Qty Description
Desngna\tor Number | D Code Number
A8 01630-66508 1 1 TIMING SLAVE ASSEMBLY (1630D ONLY) 28480 01630-66508
A8C1 0160-5288 8 35 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC2 01B80-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-5288
A8C3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
ABC4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABCS 0160-5298 8 CAPACITOR-FXD .0iUF +-20% 100VDC CER 28480 0160-5298
A8C8 0180~-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
ABCY? 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABCS 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABCY 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC10 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC11 0180-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
ABC12 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC13 0160-5506 1 1 CAPACITOR-FXD 300PF 50VDC 28480 0160-5506
ABC14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC1S 0160-5298 8 CRAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC1B 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC18 0160-5298 8 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
ABC18 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A8C20 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC21 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
ABC22 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC23 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5288
ABC24 0180-5298 8 CAPACITOR-FXD ,0i1UF +-20% 100VDC CER 28480 0180-5298
ABC25 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC26 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
ABC27 0160-5298 8 CAPACITOR-FXD .01UF +-20% 105vDC CER 28480 0160-5298
ABC28 0160-5298 8 CAPACITOR-FXD .O01UF +-20% 100VvDC CER 28480 0160-5298
ABC29 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 190VDC CER 28480 0180-5298
ARBC31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-5298
ABC33 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC34 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-5298
ABC3S 0160-5298 8 CAPACITOR-FXD .0iUF +-20% 100vDC CER 28480 0160-5298
ABC36 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC37 0180-0229 7 2 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 1600336X9010B2
ABC38 0180-0229 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 1500336X9010B2
ABJ1 1251-7705 4] 1 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705
ABMP1 1205-0484 1 2 HEAT SINK SOCKET 28480 1205-0484
ABP1 1251-8728 ¢ 1 CONNECTOR-100 CONTACT (FEMALE) 28480 1251-8729
ABR1 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-T70-1001-F
ABRP1 1810-0382 1 13 NETWORK~RES 10-SIP100.0 OHM X 8 01121 210A101
ABRP2 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRP3 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
ABRP4 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
ABRPS 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRPB 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRP7 1810-~0350 3 2 NETWORK-RES 8-SIP100.0 OHM X 4 01121 2088101
ABRPSB 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRPY 1810-0382 1 NETWORK~RES 10-SIP100.0 OHM X 9 01121 210A101
ABRP10 1810-0350 3 NETWORK-RES 8-SIP1900.0 OHM X 4 o112t 2088101
ABRP11 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 8 01121 210A101
ABRP12 1810-0382 1 NETWORK~RES 10-SIP100.0 OHM X 8 01121 210R101
ABRP13 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRP14 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABRP1S 1810-0382 1 NETWORK-RES 10-SIP100.0 OHM X 9 01121 210A101
ABU1IC 1820-2848 9 4 IC-MC10H116 28480 1820-2848
ABU1D 1820-2848 9 IC-MC10H116 28480 1820-2848
AgU2C '1820-2848 9 IC-MC10H116 28480 1820-2848
ABUZ2D 1820-2821 8 1 IC-MC10159P 28480 1820-2821
ABUZF 1820-4080 5 2 IC FF ECL J-BAR K-BAR COM CLOCK DUAL 04713 MC10135P
ABUZ2H 1820-4159 9 3 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
ABU2I 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
ABU3A 1820-1686 1 1 IC GATE ECL OR QURD 2-INP 04713 MC10103P
RBU3B 1820-0802 1 3 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ABU3C 1810-0831 2 2 DELAY LINE- 17NS X 4 28480 1810-0931
ABU3D 1810-0831 2 DELRY LINE- 17NS X 4 28480 1810-0931

See introduction 1o this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
ABU3E 1820-0802 1 IC GATE ECL NCR QUAD 2-1INP 04713 MC10102P
ABU3F 1820-1400 7 2 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
ABU3H 1820-2023 2 1 IC GATE ECL AND HEX 2-INP 04713 MC10197P
ABU3I 1820-2847 8 1 IC-MC10153P 28480 1020-2847
ABU3J 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ABU4AC 1820-2905 9 2 IC-5C25647 28480 1820-2805
ABU4F 1816-1462 2 8 IC ECL/10K 1024 (1K) STAT RAM 10-NS O- s0167 MBM10422H
ABU4G 1816-14862 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O- $0167 MBM10O422H
ABU4T 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O- s0187 MBM10422H
ABU4Y 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS 0- S0167 MBM10422H
ABUSC 1820-2905 g IC-SC25647 28480 1820-2905
ABUSF 1816-1462 2 IC ECL/10K 1024 (1K} STAT RAM 10-NS 0~ S0167 MBM10422H
ABUSG 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O- S0187 HMBM10422H
ABUSI 1816-1462 2 IC ECL/10K 1024 (1K) STAT BAM 10-NS O- S0167 MBM10422H
ABUSJ 1816~-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O- S0167 MBM10422H
ABUBA 1820-0806 5 1 IC GATE ECL OR-NOR DUAL 4-5-INP 04713 MC10109P
ABUBB 1820-2849 0 1 IC-HC10H131P 28480 1820-2848
ABUSC 1820-2848 9 IC-MC10H118 28480 1820-2848
ABUBD 1820-1225 4 2 IC FF ECL D-M/S DUAL 04713 MC10231P
ABUGE 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
ABUGF 1820-1946 6 1 IC GATE ECL DUAL 04713 MC10117L
ABUBG 1820-1400 7 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
ABUEH 1820-4080 5 IC FF ECL J-BRR K-BAR COM CLOCK DUAL 04713 MC10135P
ABUGI 1820-1788 4 1 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 07263 F1001860C
ABXU4C 1200-1001 0 2 SOCKET-68 PIN 28480 1200-1001
ABXUSC 1200-1001 0 SOCKET-68 PIN 28480 1200-1001
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

HP Part

Reference C Qty Description Mir Mfr Part

Designator Number | D Code Number
© 211-Go=dl

Ag 10271R 6 3 STATE MASTER PROBE 28480 10271A

AGHP1 NOT ASSIGNED

AGMP2 NOT ASSIGNED

ASMP3 NOT ASSIGNED

ASMP4 10271-63201 9 1 CLIP ASY-10 CHAN 28480 10271~83201

AYNMPS 5859-0288 4 1 GRABBER ASSY (SET OF 20) 28480 5959-0288
7121-3655 2 1 LABEL-STAT POD 3 28480 7121-3655
7121-3656 3 1 LABEL-STAT POD 2 28480 7121-3656
7121-3660 9 1 LABEL-STAT POD 4 28480 7121-3660
7121-3738 2 1 LABEL-ID 10271A 28480 7121-3738
10271-90801 3 1 OPERATING NOTE 28480 10271-90901
oz

A10 10272AR 7 AR TIMING PROBE (1831A QTY 1, 16310 QTY 2) 28480 10272AR

A1OMP1 NOT ASSIGNED

ALOMP2 NOT ASSIGNED

AIOMP3 NOT ASSIGNED

A10MP4 10272-63201 0 1 CLIP ASSY-8 CHAN 28480 10272-63201

A10MPS 5858-0288 4 1 GRABBER ASSY (SET OF 20) 28480 5959-0288
7121-3661 0 1 LBL-ST/TIM POD 0O 28480 7121-3661
7121-3662 1 1 LBL-ST/TIM POD 1 28480 7121-3662
7121-3737 1 1 LABEL-ID 10272A 28480 7121-3737
10271-90801 3 1 OPERATING NOTE 28480 10271-50901

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A1l 01630-66517 2 1 STRTE SLAVE ASSEMBLY (1630G ONLY) 28480 01630-66517
A11C1 0160-5298 8 80 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C2 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C3 0160-~-5298 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5298
A11C4 0160-5288 8 CAPACITOR-FXD .0Q1UF +-20% 100VDC CER 28480 0160-5298
A11C5H 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CB 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CT 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C8 0160-5298 8 CAPARCITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CY 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C10 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C11 0160-~5298 8 CAPACITOR~-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C12 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C13 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11C14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C15 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C16 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C18 0160-52908 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-5298
A11C19 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C20 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180-5298
A11C21 0160-52898 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C22 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C23 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160~5298
A11C25 0160~-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C26 01680-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C27 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C28 0160-5298 8 CAPACITOR-FXD .D1UF +-20% 100VDC CER 28480 0160-5298
A11C29 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898
A11C31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
fA11C32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C33 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898
A11C34 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11C35 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C36 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5258
A11C37 0180-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C38 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C39 0160-5298 8 CAPACITOR-FXD .O01UF +-20% 100VDC CER 28480 0160-5298
A11C40 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C41 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C42 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C43 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C44 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C45 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C46 0160-3508 9 3 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A11C47 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C48 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A11C49 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50vDC CER 28480 0160-3508
A11C50 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CS1 0160-5298 8 CAPACITOR-FXD. .01UF +-20% 100VDC CER 28480 0160-5298
A11C52 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11C53 0160-5298 8 CAPARCITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C54 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C5S 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11CS6 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C57 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C58 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11C59 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A11CBO 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C61 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C62 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
A11CB3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C64 0160-5309 2 1 CAPRCITOR-FXD 100PF +-5% 100VDC CER 28480 0160-~5309
A11CBS 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CE6 0160-5329 6 1 CAPACITOR-FXD 47PF +-5% 200VDC CER 28480 0160-5329
A11CB7 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CE8 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CEY9 0160-5298 8 CAPACITOR~-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C70 0160-5288 8 CAPACITOR-FXD 28480 0160-5298

.01UF +-20% 100VDC CER

See introduction to this seclion for

ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
A11C71 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C72 0160-5298 8 CAPACITOR-FXD .0IUF +-20% 100vVDC CER 28480 0160-5298
A11C73 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-5298
A11C74 0180-0228 6 1 CAPACITOR-FXD 22UF +-10% 15VOC TA 56289 1500226X901582
A11C75 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C76 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C77 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C78 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C79 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C80 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898
A11C81 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C82 0180-17486 5 2 CAPACITOR-FXD 15UF +-10% 20VDC TR 56289 150D156X902082
A11C83 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C84 0180-1746 5 CAPACITOR-FXD 15UF +-10% 20VDC TA 56289 150D0156X902082
A11C85 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C86 0180-0229 7 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 150D336X901082
A11C87 0160-5298 8 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
A11C88 0180-02289 7 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 150D336X901082
A11C8Y 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11C30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A11CR! 1802-3002 3 1 DIODE-ZNR 2,37V 5% DO-7 PD=.4u 28480 1902-3002
A11DL1 1810-0602 8 1 DELAY LINE 7NS 28480 1810-0802
AL1J1 1251-7705 0 3 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705
A11J2 1251-7705 0 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705
A11J3 1251-7705 0 CONNECTOR-28 CONTACT (MALE) 28480 1251-7705
A11P1 1251-8729 0 1 CONNECTOR-100 CONTACT (FEMALE} 28480 1251-8729
A11Q1 1853-0006 6 1 TRANSISTOR PNP SI TO 5 PD=600MW 04713 2N3134
A11R1 0757-0401 0 3 RESISTOR 100 1% .125W F TC=0 +-100 24546 C4-1/8-T0-101-F
A11R2 0757-0394 0 1 RESISTOR 5i.1 1% .125W F TC=0 +-100 24546 C4-1/8-TO-51R1-F
A11R3 0757-0446 3 1 RESISTOR 15K 1% .125W F TC=0 +-100 24546 C4-1/8-T0-1502-F
A11R4 2100-2655 1 1 RESISTOR TRMR 100K 10% C TOP-ADJ 1-TRN 73138 82PR100K
A11R5 0757-0442 9 1 RESISTOR 10K % .125W F TC=0 +-100 24546 C4-1/8-T0-1002-F
A11R6 0698-3226 7 1 RESISTOR 6.49K 1% .125W F TC=0 +-100 24546 C4-1/8-T0-6491-~F
A11R7 0699-1000 3 4 RESISTOR 4.25K .1% 28480 0699-1000
A11R8 0699-1000 3 RESISTOR 4.25K .1% 28480 0699-1000
A11RY 0699-1000 3 RESISTOR 4.25K .1% . 28480 0698-1000
A11R10 0698-6360 6 4 RESISTOR 10K .1% .125W F TC=0 +-25 28480 0698-6360
A11R11 0698-6360 6 RESISTOR 10K .1% .125W F TC=0 +-25 28480 0698-6360
A11R12 0688-6360 8 RESISTOR 10K .1% .125W F TC=0 +-25 28480 0698-6360
A11R13 0698-6350 B RESISTOR 10K .1% .125W F TC=0 +-25 28480 0698-6360
A11R14 0698-1000 3 RESISTOR 4.26K .1% 28480 0699-1000
A11R15 0757-0418 0 1 RESISTOR 681 1% .125W F TC=0 +-100 24546 C4-1/8-T0-681R-F
A11R16 0757-0280 3 2 RESISTOR 1K 1% .125W F TC=0 +~100 24546 C4-1/8-70-1001-F
A11R17 0757-0404 3 1 RESISTOR 130 1% .125W F TC=0 +-100 24546 C4-1/8-T0-130R-F
A11R18 0757-0438 3 1 RESISTOR 5.11K 1% ,125W F TC=0 +-100 24546 Ca-1/8-TO-5111-F
A11R19 0757-0401 0 RESISTOR 100 1% .125W F TC=0 +-100 24546 C4-1/8-T0-101-F
R11R20 0757-0401 o RESISTOR 100 1% .125W F TC=0 +-100 24546 C4-1/8-TO-101-F
A11R21 0757-0280 3 RESISTOR 1K 1% .125W F TC=0 +-100 24546 C4-1/8-T0O-1001-F
A11RP1 1810-0272 8 7 NETWORK RES 10-SIP 330 OHM X 9 01121 210A331
A11RP2 1810-0272 8 NETWORK RES 10-SIP 330 OHM X 8 01121 210A331
A11RP3 1810-0272 8 NETWORK RES 10-SIP 330 OHM X 9 01121 210A331
A11RP4 1810-0272 8 NETWORK RES 10-SIP 330 OHM X 9 01121 210A331
A11RPS 1810-0272 8 NETWORK. RES 10-SIP 330 OHM X 8 01121 210R331
A11RP6 1810-0272 8 "METWORK RES 10-SIP 330 OHM X 9 01121 210A331
A11RP7 1810-0272 8 NETWORK RES 10-SIP 330 OHM X 8 01121 210AR331
A11RP8 1810-0382 1 14 | NETWORK RES 10-SIP 100 OHM X 9 01121 210A101
A11RPY 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 9 01121 210A101
A11RP10 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 9 01121 210A101
A11RP11 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 8 01121 210A101
A11RP12 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 3 01121 210A101
A11RP13 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 9 01121 210A101
A11RP14 1810-0382 1 NETWORK RES 10-SIP 100 OHM X 3 ot121 210A101
A11RP15 1810-0411 7 1 NETWORK RES 10-SIP 50 OHM X 3 56289 25BCK500X2PD
A11RP16 1810-0382 1 NETWORK RES 10~SIP 330 OHM X 8 01121 210A101
A11RP17 1810-0382 1 NETWORK RES 10-SIP 330 OHM X 3 01121 210A101
A1{RP18 1810-0382 1 NETWORK RES 10-SIP 330 OHM X 3 01121 210A101
A11RP19 1810-0382 1 NETWORK RES 10-SIP 330 OHM X 3 01121 210A101
A11RP20 1810-0275 1 3 NETWORK RES 10-SIP 1000 OHM X 9 01121 210R102
A11RP21 1810-0275 1 METWORK RES 10~SIP 1000 OHM X 9 01121 210A102
A11RP22 1810-0275 1 NETWORK RES 10-S1P 1000 OHM X 9 01121 210A102
See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
A11RP23 1810-0382 i NETWORK RES 10-SIP 100 OHM X 9 01121 210A101
A11RP24 1810~0277 3 2 NETWORK RES 10-SIP 2200 OHM X 9 01121 210R222
A11RP25 1810-0277 3 NETWORK RES 10-SIP 2200 OHM X 9 01121 210A222
A11RP26 1810-0382 1 NETWORK RES 10-SIP 330 OHM X 8100 01121 210A33
A11RP27 1810-0382 1 NETWORK RES 10-SIP 330 OHM X 8100 01121 210A33
AL1UIA 1820-~3461 4 9 IC LINE RCVR ECL QUAD 04713 MC10H115P
A11ULB 1820-3461 4 IC LINE RCVR ECL QUAD 04713 MC10H115P
A11ULC 1820-3461 4 IC LINE RCVR ECL QUAD 04713 MC10H115P
A11U1D 1820-3461 4 IC LINE RCVR ECL QUAD 04713 MC10H115P
Al11UILE 1820-3461 4 IC LINE RCVR ECL QUAD 04713 MC10H115P
A11UIF 1820-3461 4 IC LINE RCVR ECL QUAD 04713 MC10H115P
A11ULG 1820-3461 4 IC LINE RCVR ECL QuAD 04713 MC10H115P
Al11ULH 1820-3461 4 IC LINE RCVR ECL QURD 04713 MC10H115P
ALIULI 1820-3461 4 1C LINE RCVR ECL QUAD 04713 MC10H115P
AL1ULK 1820-0806 5 1 IC GRTE ECL OR-NOR DUAL 4-5-INP 04713 MC10108P
A11UIL 1820-2508 8 2 IC GATE ECL EXCL-OR QUAD 2-INP 04713 MC10113P
ALIULM 1820-2508 8 IC GATE ECL EXCL-OR QUAD 2-INP 04713 MC10113P
At1U2B 1820-4158 9 11 IC CNTR ECL BIN SYNCHRO POS-EDGE~TRIG 85008 MC10HO16P
Al11U2C 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO1BP
A11U2D 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A11UZE 1820~-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
Al1U2F 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A11U2G 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A11UZH 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A11U21 1820-4158 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
Atiuay 1820-~1398 3 4 IC FF ECL D-M/S POS-EDGE-TRG COM CLOCK 04713 MC10176P
AL1U2K 1820-4158 9 IC CNTR ECL BIN SYNCHRQO POS-EDGE-TRIG 85008 MC10HO16P
A11U2L 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO16P
A11U2HN 1820-4159 9 IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 85008 MC10HO186P
A11U3A 1816-1591 8 13 IC RAM 1K X 4 28480 1816-1581
A11U3B 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3C 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3D 1816-1581 8 IC RAM 1K X 4 28480 1816-1591
A11U3E 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3F 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3G 1816~-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3H 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
AL11U3I 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3Y 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3K 1816-1591 8 IC RAM 1K X 4 28480 1816-1581
A11U3L 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U3M 1816-1591 8 IC RAM 1K X 4 28480 1816-1591
A11U4A 1826-0718 0 1 IC VOLTRAGE REGULATOR 28480 1826-0718
A11U48 1816-1555 4 4 IC RAM 10422-6 28480 1816-1555
A11U4D 1816-1555 4 IC RAM 10422-6 28480 1816-1555
A11U4F 1816-1555 4 IC RAM 10422-6 28480 1816-1555
A11U4H 1816-1555 4 IC RAM 10422-6 28480 1816-155%5
A11U4) 1NB4-5009 0 1 IC COUNTER 20 BIT GRAY CODE 28480 1NB4-5009
Al1U4N 1826-0271 0 1 IC OP AMP GP 8-DIP-P PKG : 01295 SN72741P
A11USK 1820-1398 3 IC FF ECL D-M/S POS-EDGE-TRG COM CLOCK 04713 MC10178P
A11USL 1820-1399 3 IC FF ECL D-M/S POS-EDGE-TRG COM CLOCK 04713 MC10176P
A11U5SH 1820-1399 3 IC FF ECL D-M/S POS-EDGE-TRG COM CLOCK 04713 MC10176P
A11U6B 1826-0753 3 1 IC OP AMP tOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MS340048BL
A11UBC 1826-08586 7 2 IC CONV 8-BIT-D/A 20-DIP-PKG 34335 AMBOBOAPC
A11UBD 1826-0856 7 IC CONV 8-BIT-D/AR 20-DIP-PKG 34335 AMBOBOARPC
A11UBE 1818-3366 3 4 IC PROM ELECTRICALLY ERASEARBLE (EEPROM) 28480 1818-3366
A11UBG 1818-3366 3 IC PROM ELECTRICALLY ERASEABLE (EEPROM) 28480 1818-3366
A11UBH 1818-3366 3 IC PROM ELECTRICALLY ERASEABLE (EEPROM) 28480 1818-3366
A11UBY 1818-3366 3 IC PROM ELECTRICALLY ERASEABLE (EEPROM) 28480 1818-3366
A11UBK 0960-0530 7 1 IC OSCILLATOR 25MHZ 28480 0960-0530
A11USL 1820-3124 6 3 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
A11UBM 1820-3125 7 4 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P
A11U7B 1826-0138 8 1 IC COMPARATOR GP GQUAD 14-DIP-P PKG 01295 LM33ON
A11U7C 1820-1216 3 1 IC DC DR TTL LS 3-TO-8-LINE 2-INP 01295 SN74LS138N
A11U7D 1820-3298 6 1 IC BFR TTL HC LINE DRVR DUAL-QUAD 28480 1820-3298
A1IU7E 1820-3399 7 1 IC FF TTL HC D-TYPE OCTAL 04713 74HC273
AL1U7F 1820-1997 7 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN| 01285 SN74L.S374N
AL11U7G 1820-1917 1 1 IC BFR TTL LS LINE DRVR DUAL-QUAD 01295 SN74LS240N
A11UTH 1820-2096 9 2 IC CNTR TTL LS BIN DUAL 4-BIT 01295 SN74LS393N
A11U71 1820-0802 1 ] IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A11U7J 1820-3400 1 1 IC GATE ECL NOR DUAL 3-INP 3-0UT 04713 MC10H211
A1 1U7K 1820-0817 8 4 IC FF ECL D-M/S DUAL 04713 MC10131P
AL1U7L 1820-0817 8 IC FF ECL D-M/S DUAL 04713 MC10131P
&

See introduclion to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
AL1UTH 1820-0817 8 IC FF ECL D-M/S DUAL 04713 MC10131P
A11U8BC 1820-3125 7 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P
A11UBD 1820-3125 7 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P

Al 1UBE 1820-3125 7 IC XLTR ECL ECL~TO-TTL QUAD 2-INP 04713 MC10125P
Al1UBF 1820-3124 6 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
A11UBG 1820-3124 6 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124P
A11UBH 1820-2098 9 IC CNTR TTL LS BIN DUAL 4-BIT 01285 SN74LS393N
A11UBI 1820-0810 1 1 IC RCVR ECL LINE RCVR TPL 2-INP 04713 MC10116P
A11UBJ 1820-2891 2 1 IC MC10H101P 28480 1820-2891
A11UBK 1820-0817 8 IC FF ECL D-M/S DUAL 04713 MC10131P
A11UBL 1820-0803 2 1 IC GATE ECL OR-NOR TPL 04713 MC10105P
Al1UBH 1820-0827 0 2 IC DCOR ECL BIN 3-T0-8 LINE 0713 MC10161P
A11UBN 1820-0827 0 IC DCDR ECL BIN 3-70-8 LINE 0713 MC10161P
A11URSA 1810-0613 1 2 NETWORK RES 8-DIP 28480 1810-0613
A11URBA 1810-0613 1 NETWORK RES 8-DIP 28480 1810-0613

6-42

Sce introduction to this section for ordering information




HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C - Mfr Mfr Part
: Qty Description

Designator Number | D Code Number
o213 ~bopOl

A12 10273R 8 3 STATE SLAVE PROBE (1630G ONLY) 28480 10273

AL12MP1 NOT ASSIGNED

A12MP2 NOT ASSIGNED

A12MP3 NOT ASSIGNED

A12MP4 10273-63201 1 1 CLIP ASSY-10 CHANNEL 28480 10273-63201

AL12MPS 59%$9-0288 4 1 GRABBER ASSEMBLY (SET OF 20) 28480 5959-0288
10271-90801 3 1 OPERATING NOTE 28480 10271-90901

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A13 01631-66501 5 1 ANALOG ACQUISITICON BOARD 28480 01631-66501
A13C1 0160-5288 8 53 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C2 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C3 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13CS 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898
A13CE 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C7 0160-5298 8 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
A13C8 0160-5330 9 ] CAPACITOR-FXD 56PF +-5% 200VDC CER 28480 0160~5330
A13CS 0160-5330 9 CAPACITOR-FXD 56PF +-5% 200VDC CER 28480 0160-5330
A13C10 0160-5298 8 CAPACITOR-FXD .01UF +-20% 1000VDC CER 28480 0160-5288
A13CHL 0160-5330 9 CAPACITOR-FXD 56PF +~5% 200VDC CER 28480 0160-5330
A13C12 0160-5298 8 . CAPACITOR-FXD ,01UF +-20% 1000VDC CER 28480 0160-5298
A13C13 0160-5326 3 1 CAPACITOR-FXD 27PF +-5% 200VDC CER 28480 0160-5326
A13C14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0180~5298
A13C15 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A13C16 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C18 0160-5298 8 CAPACITOR-FXD . 01UF +-20% 100VDC CER 28480 0160-5298
A13C19 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C20 0180-0229 7 4 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 150D336X9010B2
A13C21 0160-5288 8 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
A13C22 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C23 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C25 0180-0228 7 CAPACITOR-FXD 33UF +-10% 10VDC TR 56289 1500336X9010B2
A13C26 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 0160-5298
A13C27 0160-5298 8 CAPACITOR-FXD .01UF +~20% 100VDC CER 28480 0160-5298
A13C28 0180-0291 3 2 CAPACITOR-FXD I1UF +-10% 35VDC TA 56289 150D105X903562
A13C29 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C30 0160-5315 0 CAPACITOR-FXD 3300PF +-20% 100VDC CER 28480 0160-5315
A13C31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C33 0160-5319 0 CAPACITOR-FXD 3300PF +-20% 100VDC CER 28480 0160-5315
A13C34 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-5298
A13C35 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-5298
A13C36 0160-52898 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C37 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C38 0160-5312 7 1 CAPARCITOR-FXD 470PF +-5% 100VDC CER 28480 0160-5312
A13C39 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C40 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A13C41 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C42 01605298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C43 0160-5298 ! CAPACITOR-FXD -, 01UF +-20% 100VOC CER 28480 0160-5298
A13C44 0160-5298 8 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 0160-5298
A13C45 0160~5298 8 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 0160-5298
A13Ca8 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C47 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C48 0160--3874 2 2 CAPACITOR-FXD 10PF +-.5PF 200VDC CER 28480 0160-3874
A13C49 0160-0574 3 2 CAPACITOR--FXD .022UF +-20% 100VDC CER 28480 0160-0574
A13CS0 0160-3874 2 CAPACITOR-FXD 10PF +-.5PF 200VDC CER 28480 0160-3874
A13CS1 0160-0574 3 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-0574
A13C52 0180-0281 3 CAPACITUR-FXD 1UF +-10% 35VDC TA 56289 1500105X8010B2
A13CS3 0160-5288 8 CNAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
A13C54 0160-5330 9 CAPACITOR-FXD 56PF +-5% 200VDC CER 28480 0160-5330
A13CS5 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C56 0180-~0228 7 CAPACITOR-FXD 33UF +-10% 10VDC TA 56288 150D336X9010B2
A13C57 0180-0229 7 CAPACITOR-FXD 33UF +-10% 10VDC TA 56289 1500336X9010B2
A13C58 0180-0116 1 4 CAPACITOR-FXD 6.8UF +-10% 35VDC TA 56289 150D685X903582
A13C59 0180-0116 1 CAPACITOR-FXD 6.8UF +-10% 35VDC TA 56289 150D685X803582
A13C60 0160-5309 2 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5308
A13C61 0160-5330 9 CAPACITOR-FXD 56PF +-5% 200VDC CER 28480 0160-5330
A13C62 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C63 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13CB4 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A13C6S 0160-5298 8 CAPACITOR-FXD .O01UF +-20% 100VOC CER 28480 0160-5298
A13CE6 0160-5298 8 CAPACITOR-FXD ,01UF +-20% 100vDC CER 28480 0160~5298
A13C67 0160-5330 9 CAPARCITOR-FXD 56PF +~5% 200VDC CER 28480 0160-5330
A13C68 0160-5298 8 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-5298
A13C69 0180-0116 1 CAPACITOR-FXD 6.8UF +-10% 35VDC TA 56289 150D685X8035B2
A13C70 0180-0116 1 CAPACITOR-FXD 6.8UF +-10% 35VDC TA 56289 150D685X9035B2
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A13C71 0160-5308 2 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-5309

A13C72 0160~5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C73 0160-5313 8 4 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-5313

A13C74 0160-5313 8 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-5313

A13C75 0160-5299 9 3 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-5299

A13C76 0160-5299 9 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-5298

A13C77 0160-5299 9 CAPACITOR~FXD .022UF +-20% 100VDC CER 28480 0160-5299

A13C78 0160-5313 8 CAPACITOR-FXD 1000PF +-5% 100VDC . CER 28480 0160-5313

A13C79 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C80 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C81 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C82 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C83 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A13C84 0160-5313 8 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-5313

A13C85 0160-3879 7 3 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879

A13C86 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879

A13C87 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879

A13CR1 1801-0040 1 5 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1801-0040

A13CR2 1901-0040 1 DIODE~SWITCHING 30V 50MA 2NS DO-35 28480 1801-0040

A13CR3 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

A13CR4 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1801-0040

A13CR5 1801-~0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040

A13H1 0515-0430 3 2 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD-TORX 28480 ORDER BY DESCRIPTION
A13H2 0515-0658 7 2 SCREW-MACH M2 X 0.4 BMM-LG PAN-HD-TORX 28480 ORDER BY DESCRIPTION
A13H3 0515-1401 0 2 SCREW-MACH M2 X 0.4 1B6MM-LG PAN-HD TORX 28480 ORDER BY DESCRIPTION
A13J1 1250-1842 2 3 CONNECTOR-RF BNC FEM SPCL-MTG 500HM 28480 1250-1842

A13J2 1250-1842 2 CONNECTOR-RF BNC FEM SPCL-MTG SOCHM 28480 1250-1842

A1343 1250-1842 2 CONNECTOR-RF BNC FEM SPCL-MTG 500HM 28480 1250~1842
A13K20C 0490-0617 4 2 RELHY;REED 1C 250MA 28VDC 5VDC-COIL 28480 0490-0617
A13K20F 0480-0617 4 RELAY-REED 1C 250MA 28vDC 5VDC-COIL 28480 0490-0617

A13L1 8100-1788 6 6 CHOKE-WIDE BAND ZMAX=680 OHM @ 180MHZ 02114 VK200 20/48
A13L2 9100-1788 6 CHOKE-WIDE BAND ZMAX=680 OHM @ 180MHZ 02114 VK200 20/48
AL3L3 9100-1788 6 CHOKE-WIDE BAND ZMAX=680 OHM @ 180MHZ 02114 VK200 20/48
A13L4 9100-1788 6 CHOKE-WIDE BAND ZMAX=680 OHM @ 180MHZ 02114 VK200 20/48
AL3L5 9100-1788 6 CHOKE-WIDE BAND ZMAX=68C OHM @ 180MHZ 02114 VK200 20/48
A13LB 8100-1788" CHOKE-WIDE BAND ZMAX=680 OHM @ 180MHZ 02114 VK200 20/48
A13L7 9100-1629 4 2 INDUCTOR RF-CH-MLD 47UH 5% 28480 9100-1628

A13L8 9100-1629 INDUCTOR RF-CH-MLD 47UH 5% 28480 9100-1628

A13MP1 01631-00601 8 3 SHIELD-RF 28480 01631-00601
A13MP2 01631-00802 9 1 SHIELD-BOTTOM 28480 01631-00602
A13MP3 01631-00603 0 1 SHIELD-~TOP 28480 01631-00603
A13P1 1251-7986 9 1 CONNECTOR FEMALE $0-PIN 28480 1251-7986

A1301 1853-0036 2 3 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

A13QG2 1854-0628 0 7 TRANSISTOR NPN SI T0O-92 PD=625MW 04713 MPS-1+17

A13Q3 1854-0628 0 TRANSISTOR NPN SI 70-92 PD=625MW 04713 MPS-1+17

A13Q4 1854-0628 0 TRANSISTOR NPN SI 70-92 PD=625MW 04713 MPS-1+17

A1305 1854-0628 0 TRANSISTOR NPN SI T0-92 PD=625MW 04713 MPS-1+17

A13086 1853-0354 7 8 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354

A13Q7 1853-0354 7 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354

A13Q8 1853-0354 7 TRANSISTOR PNP SI TO-92 PD=350MuW 28480 1853-0354

A13G8 1853-0354 7 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354

A13G10 1853-0354 7 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354

A13Q11 1853-0354 7 TRANSISTOR PNP SI T0-82 PD=350MW 28480 1853-0354

A13Q12 1853-00306 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

A13Q13 1853-0036 2 TRAMSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

A13Q14 1853-0354 7 TRANSISTOR PNP SI T0-92 PD=350MUW 28480 1853~0354

A13Q15 1853-0354 7 TRANSISTOR PNP SI T70-92 PD=350MW 28480 1853-0354

A13Q16 1854-0628 0 TRANSISTOR NPN SI T0-92 PD=625MW 04713 MPS-1+17

A13Q17 1855-0062 8 3 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062

A13018 1854-0628 0 TRANSISTOR NPN SI TO-92 PD=625MW 04713 MPS-1+17

A13Q18 1855-0062 8 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062

A13Q20 1854-0628 4] TRANSISTOR NPN SI T0-82 PD=625MW 04713 MPS-1+17

A13Q21 1855-0062 8 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062

A13R1 2100-0568 1 1 RESISTOR TRMR 100 10% C SIDE-ADJ 2-TRN 28480 2100-0568

A13R2 0757-0427 0 1 RESISTOR 1.5K 1% .125W F 7C=0+-100 24546 C4-1/8-T0-1501-F
A13R3 0698-3447 4 4 RESISTOR 422 1% .125W F 7C=0+-100 24546 C4-1/8-T0-422R-F
A13R4 0757-04489 6 2 RESISTOR 20K 1% .125W F 7C=0+-100 24546 C4-1/8-T70-2002-F
A13RS 0757-0449 6 RESISTOR 20K (% .125W F TC=0+-100 24546. C4-1/8-T0-2CG02-F
A13RB 0757-0442 0 1 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1002-F
AL13R7 0757-0283 6 2 RESISTOR 2K 1% .125W F TC=0+-100 245456 C4-1/8-70-2001-F

See introduction to this section for ordering information
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HP 1630A/D/G, 1631A/D - Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
A13R8 0698-4416 9 1 RESISTOR 169 1% .125W F TC=0+-100 24548 C4-1/8-T0-169R-F
A13R8 0698-3430 5 2 RESISTOR 21.5 1% .125W F TC=0+-100 03888 PMESS-1/8-T0-21R5-F
A13R10 0698-3441 8 5 RESISTOR 215 1% .125W F TC=0+-100 245486 C4-1/8-T0-215R-F
A13R11 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0-215R-F
A13R12 0698-4002 9 5 RESISTOR 5K 1% .125W F TC=0+-100 245486 C4-1/8-70-5001~F
A13R13 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A13R14 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A13R15 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A13Rt6 0688-4207 5} 1 RESISTOR 44.2K 1% .125W F TC=0+-100 245486 C4-1/8-T0-4422-F
A13R17 0698-4442 1 1 RESISTOR 4.42K 1% .125W F TC=04-100 24546 C4-1/8-~T0-4421-F
SEE SECTION HISTORY #30
A13R18 0757-0200 7 B RESISTOR 6.82K 1% ,125W F TC=0+-100 24548 C4-1/8-T0-5621-F
A13R19 0698-3430 5 RESISTOR 21.5 1% ,125W F TC=0+-100 03888 PMES5-1/8-T0-21R5-F
A13R20 0698-4453 4 9 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-T0-402R-F
A13R21 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A13R22 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
AL13R23 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A13R24 0757-0280 3 11 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A13R25 0757-0388 2 2 RESISTOR 30.1 1% .125W F TC=0+-100 245486 C4-1/8-T0-30R1-F
A13R26 0757-0273 4 1 RESISTOR 3.01K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3011-F
A13R27 0757-0388 2 RESISTOR 30.1 1% ,125W F TC=0+-100 245486 C4-1/8-T0-30R1-F
A13R28 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+-100 245486 C4-1/8-T0-5621-F
A13R29 0757-0401 0 5 RESISTOR 100 1% .125W F 1C=0+-100 24548 C4-1/8-70-101-F
A13R30 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R31 0757-0411 2 11 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8~T0-332R~F
A13R32 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-70-1001-F
A13R33 0688-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-T0-402R-F
A13R34 0698-4453 4 RESISTOR 402 1% ,125W F TC=0+-100 24546 C4-1/8-T0-402R-F
A13R35 0688-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24548 C4-1/8-T0-402R-F
A13R3B 0698-4037 0 2 RESISTOR 46.4 1% .125W F TC=0+-100 28480 0698-4037
A13R37 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5B621-F
A13R38 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R39 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T70-101-F
A13R40 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 245486 C4-1/8-T0-332R-F
A13R41 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A13R42 0688-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24548 C4-1/8-T0-402R~F
A13R43 0698-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24548 C4-1/8-T0-402R~F
A13R44 0698-4037 0 RESISTOR 46.4 1% .125W F TC=0+-100 28480 0698-4037
A13R45 0698-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-T0O-402R-F
A13R46 0698-5137 3 1 RESISTOR 46.4 1% .25W F TC=0+-100 24546 C5-1/4-T0-47R0-D
A13R47 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R48 0688-3435 0 4 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-70~-38R3-F
A13R49 06983439 4 3 RESISTOR 178 1% .125W F TC=0+-100 24546 C4-1/8-T0-178R-F
A13R50 0698-3558 6 2 RESISTOR 4.02K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4021-F
A13RS51 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24548 C4-1/8-7T0-1001-F
A13R52 0688-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-T0-402R-F
A13R53 0688-4453 4 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-T0-402R-F
A13R54 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1001-F
A13R55 0757-0416 7 1 RESISTOR 511 1% .125W F 7C=0+-100 24546 C4-1/8-T0-511R~F
A13R56 0698-3558 6 RESISTOR 4.02K 1% .125W F TC=0+-100 24546 C4-1/8-70-4021-F
A13R57 0757-0408 8 2 RESISTOR 274 1% .125W F 7C=0+-100 245486 C4-1/8~-70-274R-F
A13R58 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F
A13R59 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-70-1001-F
A13R60 0757-0417 8 2 RESISTOR 562 1% .125W F TC=0+-100 24548 C4-1/8-T0-562R-F
A13R61 0698-4002 9 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4-1/8-70-5001-F
A13R62 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1001-F
A13R63 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001~F
A13R64 0688-6250 3 2 RESISTOR 2.5K 1% .125W F TC=0+-100 24546 C4-~1/8-T0-2501-F
A13RE5 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-7T0~1001-F
A13R66 0698-3438 4 RESISTOR 178 1% .125W F TC=0+-100 24546 C4-1/8-T0-178R-F
A13R67 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4-~1/8-7T0-5621-F
A13R68 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+-100 245486 C4-1/8-70-5621-F
A13REY 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4-1/8-70-5621-F
A13R70 0757-0420 3 1 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-70-751-F
A13R71 0757-0417 8 RESISTOR 562 1% .125W F TC=0+-100 24546 C4-1/8-70-562R-F
A13R72 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F
A13R73 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F
A13R74 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A13R75 0698-6250 3 RESISTOR 2.5K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2501-F

See introduction lo this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description mfr Mfr Part
Designator Number | D Code Number
A13R76 0698-4002 9 RESISTOR SK 1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A13R77 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
AL13R78 NOT ASSIGNED

A13R79 06983441 8 RESISTOR 215 1% .125W F TC=0+-100 24548 C4-1/8~T0-215R-F
A13R80 0757-0404 3 1 RESISTOR 130 1% .125W F 7C=0+-100 24546 C4-1/8-T0-131~F
A13RB1 0698-3438 4 RESISTOR 178 1% ,125W F TC=0+-100 24546 C4-~1/8-T0-178R-F
A13R82 0757-0409 8 RESISTOR 274 1% ,125W F TC=0+-100 24546 C4-1/8-T0-274R-F
A13RB3 2100-0567 0 1 RESISTOR TRMR 2K 10% C TOP-ADJ 1-TRN 28480 2100-05687

A13R84 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24548 C4-1/8-7T0-332R-F
A13R85 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0-215R-F
A13R86 0757~-0411 2 RESISTOR 332 1% .125W F 7C=0+-100 24546 C4-1/8-T0-332R-F
A13R87 0757-0411 2 RESISTOR 332 1% .125W F 7C=0+-100 24546 C4-1/8-T0-332R-F
A13R88 0688-3435 - 0 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-~T0-38R3-F
A13R8S 0698-3441 8 RESISTOR 215 1% ,125W F TC=0+-100 24546 C4-1/8-TQ-215R-F
A13R90 0757-0283 B RESISTOR 2K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A13RI1 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-70-332R-F
A13R92 0698-3435 0 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-T0-38R3-F
A13R93 0757-0394 0 2 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
A13R94 0757-0274 5 1 RESISTOR 1.21K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1211-F
A13R95 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F
A13R96 0698-8857 1 B RESISTOR 500K 1% .125W F TC=0+-100 28480 0698-8857

A13R97 0698-8857 1 RESISTOR 500K 1% .125W F TC=0+-100 28480 0698-8857

A13R98 0698-3435 0 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-T0-38R3-F
A13R99 0767-0394 0 RESISTOR 51.1 1% ,125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
A13R100 0757-0274 5 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1211-F
A13R101 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F
A13R102 0698-8957 1 RESISTOR 500K 1% .125W F TC=0+-100 28480 069B-8857
A13R103 0698-8957 1 RESISTOR 500K 1% ,125W F 7C=3+-100 28480 0698-8857
A13R104 0698-8957 1 RESISTOR 500K 1% .125W F TC=0+-100 28480 0698-8857
A13R105 0688-8857 1 RESISTOR 500K 1% .125W F TC=0+-100 28480 0698-8857
A13R106 0698-6320 8 RESISTOR 5K 0.1% ,125W F TC=0+-25 24546 0698-6320
A13R107 0699-0273 0 1 RESISTOR 2.15K 0.1% .125W F TC=0+-~25 24546 0698-0273

A13RP1 1810-0272 8 7 NETWORK-RES 10-SIP 330.0 OHM X 8 01121 210A331

A13RP2 1810-0382 1 6 NETWORK-RES 10-SIP 100.0 OHM X 9 ot121 210A101

A13RP3 1810-0382 1 NETWORK~RES 10-SIP 100.0 OHM X 9 01121 210AR101

A13RP4 1810-0382 1 NETWORK-RES 10-SIP 100.0 OHM X 9 01121 210R101

A13RPS 1810-0382 1 NETWORK-RES 10-SIP 100.0 OHM X 9 01121 210A101

A13RP6 1810-0272 8 NETWORK-RES 10-SIP 330.0 OHM X 9 01121 210A331

A13RP7 1810-0272 8 NETWORK~RES 10-SIP 330.0 OHM X 9 01121 210AR331

A13RPB 1810-0272 8 NETWORK-RES 10-SIP 330.0 OHM X 9 01121 210A331

A13RPY 1810-0272 8 NETWORK-RES 10-SIP 330.0 OHM X 8 01121 210A331

A13RP10 1810-0272 8 NETWORK-RES 10-SIP 330.0 OHM X 8 01121 210R331

A13RP11 1810-0272 8 NETWORK-RES 10-SIP 330.0 OHM X 9 01121 210A331

A13RP12 1810-0485 7 1 NETWORK-RES 8-SIP 51.0 OHM X 7 28480 1810-0495
A13RP13 1810-0382 1 NETWORK-RES 10-SIP 100.0 OHM X 9 01121 210A101

A13RP14 1810-0382 1 NETWORK~RES 10-SIP 100.0 OHM X 9 01121 210A101

A13RP15S 1810-0755 2 3 NETWORK~RESISTOR SPECIAL 28480 1810-0755
A13RP16 1810-0755 2 NETWORK-RESISTOR SPECIAL 28480 1810-075%
A13RP17 1810-0755 2 NETWORK~RESISTCR SPECIAL 28480 1810-0755

A13U1A 1816-1462 2 12 IC ECL/10K 1024 (1K) STAT RAM 10~-NS O-E 50187 MBM10422H

A13U2A 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM1G422H

A13U3A 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H

A13U3C 1820-4159 g 7 IC CNTR ECL PROGRAMMABLE DIV-BY-1B 04713 MC10HO1BP

A13U3D 1820-4159 9 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO16P

A13U3E 1820-4159 9 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO16P

A13U3IF 1820-~2821 8 2 IC MUX ECL QUARD 2-INP 04713 MC10158P

A13U3H 1820-3125 7 3 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P

A13U31 1826-1246 1 3 IC CONV i12-B-D/A 28-DIP-P PKG 28480 1826-1246

A13U3K 1826-1246 1 IC CONV 12-B-D/A 28-DIP-P PKG 28480 1826-1246

A13U3L 1826-1246 1 IC CONV 12-B-D/A 28-DIP-P PKG 28480 1826-1246

A13U4A 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H

A13USA 1816-1462 2 IC ECL/10K 1024 (iK) STAT RAM 10-NS O-E 50167 MBM10422H

A13U5C 1820-4159 9 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO1BP

A13USD 1820-2962 8 2 IC GATE ECL OR QUAD 2-INP 04713 MC10H103P

A13USE 1820-4159 9 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO1BP

A13USF 1820-2821 8 IC MUX ECL QUAD 2-INP 04713 MC10158P

A13USH 1820-3125 K IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 f1C10125P

A13U51 1820-1858 g 1 IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
A13U5J 1826-0856 7 3 IC CONV 8-B-D/A 20-DIP-P PKG 34335 AMB08B0OAPC
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D : Code Number
A13USK 1826-08586 7 IC CONV 8-B-D/A 20-DIP-P PKG 34335 AMBOBOAPC
AL13USL 1826-0856 7 IC CONV 8-B-D/A 20-DIP-P PKG 34335 AMBOBOAPC
A13UBA 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50187 MBM10422H
A13U7A 1816-148B2 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
A13U7C 1820-4158 8 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO16P
A13U70 1820-4159 9 IC CNTR ECL PROGRAMMABLE DIV-BY-16 04713 MC10HO16P
A13U7E 1820-2849 0 7 IC FF ECL DUAL M-S 04713 MC10H131P
A13U7F 1820-3831 2 IC MUX ECL DUAL 4-INP 04713 MC10H174
A13U7H 1820-2522 6 1 IC BFR ECL NON-INV HEX 18324 GXB10188P
A13U71 1820-2496 3 2 IC LTCH ECL D-TYPE POS-EDGE-TRIG COM 04713 MC10175L
A13U7J 1820-2488 3 IC LTCH ECL D-TYPE POS-EDGE-TRIG COM 04713 MC10175L
A13U7K 1820-0810 1 2 IC RCVR ECL LINE RCVR TPL 2-INP 04713 MC10116P
A13UBA 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
A13UBF 18261088 2 2 IC VOLTAGE REFERENCE 28480 1826-1099
A13USA 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
A13UgcC 1820-2962 8 IC GATE ECL OR QUAD 2-INP 04713 MC10H1 03P
A13U8BD 1826-01861 7 1 IC OP AMP GP QUAD 14-DIP-P PKG 04713 MLM324P
A13USF 1826-1099 2 IC VOLTAGE REFERENCE 28480 1826-1088
A13USH 1820-0827 0 1 IC DCDR ECL BIN 3-TO-B8-LINE 04713 MC10161P
A13USI 1820-2848 o IC FF ECL DUAL M-S 04713 MC10H131P
A13U9J 1820-3125 7 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125P
A13UBK 1820-1216 3 1 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01285 SN74LS138N
A13U10A 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS 0-E 50167 MBM10422H
A13UL1A 1816-1462 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS O-E 50167 MBM10422H
A13UL1IH 1820-3337 3 1 IC GATE ECL AND QUAD 2-INP 04713 MC10H104
A13U1I1I 1820-0802 1 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
A13U119 1820-1686 1 2 IC GATE ECL OR QUAD 2-INP 04713 MC10103P
A13U11K 1820~1400 7 1 IC GATE ECL AND QUAD 2-INP 04713 MC10104P
A13U12A 1816-1482 2 IC ECL/10K 1024 (1K) STAT RAM 10-NS 0-E 50167 MBM10422H
A13U120 x 1INB4-5013 6 2 IC HYBRID R/D 28480 1NB4-5013
A13UL2F * INB4-5013 6 IC HYBRID R/D 28480 1INB4-5013
SEE SECTION 7 HISTORY #30
A13U13H 1820~-2848 0 IC FF ECL DUAL M-S 04713 MC10H131P
A13U131I 1820-2848 0 IC FF ECL DUAL M-S 04713 MC10H131P
A13U13J 1820- 1688 1 IC GATE ECL OR QUAD 2-INP 04713 MC10103P
A13UL4A 1858-0058 8 1 IC TRANSISTOR ARRAY 28480 1858-0058
A13U15E 1820-~0810 1 IC RCVR ECL LINE RCVR TPL 2-INP 04713 MC10116P
A13U15F 1820-28489 0 IC FF ECL DUAL M-S 04713 MC10H131P
A13U156G 1820-2848 0 IC FF ECL DUAL M-S 04713 MC10H131P
A13U15H 1820-2848 0 IC FF ECL DUAL M-S 04713 MC10H131P
A13U17AR 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM33ION
A13UL7C INB7-8033 2 1 IC HYBRID AMPLIFIER 28480 iNB7-8033
A13U20AR 1826-0433 6 3 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF356BN
A13U20B 1826-0433 6 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF356BN
A13U20D 1826-0433 6 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF356BN
A13XU3F 1200-0567 0 3 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A13XU3K 1200-0567 0 SOCKET-IC 28-~CONT DIP DIP-SLDR 28480 1200-0567
A13IXU3L 1200-0567 0 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A13XUt2 1200-1162 4 2 SOCKET-HYBRID B5-PIN 28480 1200-1162
A13XU12 1200-1162 4 SOCKET-HYBRID 65-PIN 28480 1200-1162

See introduction to this section for ordering information

Revised June 1987
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Table 6-3. List of Manufacturers Codes

Mfr No. Manufacturer Name Address Zip Code
C0633 RIFA BROMMA SE
S0187 FUJITSU LTD TOKYO JP
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE WX 53204
01281 TRW INC SEMICONDUCTOR DIV LAWNDALE cA 90260
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS LB 75222
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX Az 85008
0B6B6S PRECISION MONOLITHICS INC SANTA CLARA CA 85050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTARIN VIEW CA 94042
18546 VARO SEMICONDUCTOR INC GARLAND TX 75040
15454 AMETEK /RODAN DIV ANAHE IM cA 92806
19701 MEPCO/ELECTRA CORP MINERAL WELLS + TX 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25403 N.V. PHILIPS~ELCOMA DEPARTMENT EINDHOVEN HL 02876
27187 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO cA 94304
3585 RCA CORP SOLID STATE DIV SOMERVILLE NJ
34335 ADVANCED MICRO DEVICES INC SUNNYVALE cA 54086
34649 INTEL CORP MOUNTAIN VIEW cA 95051
52763 STETTNER ELECTRONICS INC CHATTANOOGA TN 13035
56289 SPRAGUE ELECTRIC CC NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE SC 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634

© 75915 LITTELFUSE INC DES PLAINES IL 60016
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7-1. INTRODUCTION

This section contains information describing
how this manual documents changes in the
instrument. Because of the service philosophy
for this instrument, this service manual is not
shipped with every instrument. This service
manual is therefore required to cover all ver-
sions (serial prefixes) of the 1630A/D/G and
1631A/D families simultaneously. As a resuit,
the organization of change information is dif-
ferent in this manual than it is in most
Hewlett-Packard service manuals.

7-2. MANUAL CHANGES

This manual applies directly, or with changes,
to instruments having serial prefixes as noted
on the manual title page. If the serial prefix of
your instrument is not mentioned on the title
page, a Manual Changes Supplement may
need to be ordered.

An attempt has been made to put change in-
formation in close proximity to the information
it replaces. For example, changes to an as-
sembly part list are located in Section VI in the
assembly part list affected (see Section VI).
Differences in schematics due to changes are
located on the schematic changed or in close
proximity to it. The purpose of this section,
Section VII, is to provide a synopsis of the
changes made in the instrument family
whether or not covered directly by a different
serial prefix.

7-3. HP 1630A/D/G, 1631A/D
INSTRUMENT CHANGES

Table 7-1 shows the relationship between
serial prefixes and the complement of boards

HP 1630A/D/G, 1631A/D - Instrument Changes

SECTION VII
INSTRUMENT CHANGES

in an HP 1630A/D/G or 1631A/D as shipped
from the factory. This table should not be
used to determine what number to use to or-
der a replacement board because recent
boards usually directly replace older ones. For
this same reason, a given instrument may
have different boards than it was originally
shipped with if a Blue-stripe exchange was
used to repair it.

Instruments are also up and down-gradable to
other versions within the family. For example,
A 1630A can be converted to a 1630D or
1630G and the 1630G can be converted to a
1630D. This can cause different relationships
between model numbers, serial prefixes, and
board complements, than is shown in this
manual.

Table 7-2 gives a quick reference to parts that
have been changed on the major assemblies
since the introduction of the instrument. |If
there is a discrepancy with a part on one of
your assemblies you can check under the as-
sembly reference to see if it has been part of
any changes. The History No. reference on
the left shows where in the Instrument Family
History additional information may be found
about that change. Any part change applies to
all instruments of the family being built at that
time unless otherwise noted in the History #
column.

Unless otherwise noted, changes made in a
revision of a board/assembly will be present in
subsequent revisions of that board/assembly.

The Instrument Family History, paragraph 7-4,
gives a brief description of each change noted
in table 7-2. References are made to
schematics and other information which may
be helpful in discerning how the change ap-
plies to the instrument being serviced.
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Table 7-1. Board Complements vs. Serial Prefixes.

BOARD NUMBERS USED'
A1 A2 A3 A4 A5 AG A7 | as? | a1t | a1t
SERIAL PREFIXES POWER | MB. | CPU? | STATE | TIMING | DISPLY | KYBRD |TIMING | STATE |ANALG
SUPP MSTR | MSTR SLV_| sLv
1630A - 2242A
1630D - 2234A 66502 66503 | 66505 | 66506
1630A/D - 2311A 66503 | 66509 0950-
1630A/D - NOTE 5 66512 | 66909 | 66510 | 0894
1630A/D - 24127 66514 | _ _ | 66522 | _ __ | ess0a | _ _
1630G - 2415A 66514 66519 86524
1630A - 2428A
1630D - 2424A NOTE 6 66515 NOTE 7 | NOTE 8
1630G - 2425A NOTEG6| _ _ | 66526 | _ _ | _ _ |NoOTES® I
1631A - 2451A
1631D - 2446A
1631A - 2505A 66528
1631D - 2503A
1630A/D - 2511A __ |l __ 66527
1630G - 2610A 66525 66526
1631A - 2509A 66501 66518 66508
1631D - 2510A 66528
1630A - 2515A NOTE
1630D - 25614A 66532 66524 10 66517
1631A - 2525A
1631D - 2518A 66532 0950-
1631A - 2540A _ _ | 66533 1692 66501
1630A - 2605A
1630D - 2602A 66533
1630G - 2602A 66526
1631A - 2605A/2645A | 66529 66530
1631D - 2551A/2641A | _ _ |..se533
1631A - 2714A
1631D - 2713A
1630A - 2715A 66535
16300 - 2716A
1630A/D/G - 2812A 66534
1631A/D - 2811A

NOTES:

1.

o wLN

=]

All board numbers except the display and analog
board should be prefixed with “01630-".

1630D and 1631D only.

1630G only.

1631A/D only. Board is prefixed "01631-".

. Change to 66524 board is indefinite.
. Change to 0950-1692 board is indefinite. See

number 15 in Instrument Family History.

. 1630A/D Option 007 uses a different CPU, see

parts list.

Serial numbers: 1630A, 2311A00231 and up;

1630D, 2311A00791 and up.
Change to 66525 board is indefinite.

His ber 25 in Instrument Family tory.

Revised April 1988

10. Change to 66530 board is indefinite. See num-
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Table 7-2. Part Changes Quick-reference Table.

MAJOR ASSEMBLIES
HIS- ‘ A1 A3 A4 A5 A8 A111 A132
TORY | MAINFRAME POWER CPU STATE TIMING TIMING STATE ANALOG
NO. | - SUPPLY MASTER MASTER SLAVE SLAVE
1 u3J-L U7B
USE U6H
2 U3A-D,U4A-D |UBK
3 U6B-E UTK,L U2K,L | U2H,|
U7E-H U7C USK,L
4 C1,2 CR1,2 T1
5 A4,A5 U4L UsK
6 A3A1
7 C26
8 A3 C12CR12T1
9 RV2
10 U3F U4F
11 [ A1,A3,A4 U3A-C.E-G,|
B1,MP1-5,W5 U2B-C,E-I
12 E1,2 RT1,2
1630G STARTS
13! U3H-K U4H-K
14 [A3 HP-IL J1,J2
U2D U3P,Q
15 | A
16 | A1 MP8
17 | A5
18 R15 200MHz osc
19 U3A-D,U4A-D
20! U3H,l U4H
1631A/D STARTS
212 U3H-K,U4H-K
22 J1,J4
23 C35,R16
24 | A3’ H7-9,19,20
MP4,6,9-11,20-22
25 |A7 c61,62 C82,84 R16,17
R36,44,55
26 | A3 U3H
27 u6M U2B,CE-I.L [U1J-L U2F H,l U2B-M U3C-E
U7M U3J-LN U21,K,L U3H |U3A USK-M USC,E
8J-L U6B-EL,M |U4C5C,6D |UBH usL,M u7¢,D
uol-L U7C,E-H U7C USJ-L UsC-G U11J,13J
28 | A1, A3, Bl E5,6 H3-5 | U4H,|
R37,43 P2
29 RT3 USF,G,| U4F 5F U3c,b
30° R17 U12DF
314 | A3 U3H-K U4H-K
32 |B1
33 [1631A/D Probes |R19,50 U20
33 | A1
NOTES: 1. 1630G only, 2. 1631A/D only, 3. 1630A/D only, 4. 1630/31A/D only, 5. 1630/31D only
Revised April 1988 7-3
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7-4. INSTRUMENT FAMILY HISTORY

Following is a history of the major changes in the 1630 models. A change applies to all models un-
less otherwise specified.

1.

7-4

State Master Board (01630-66505)
Change to higher speed parts.

a)  U3J-L changed to 1820-3102
b) USE changed to 1816-1555
¢) UGH changed to 1816-1554
d) U7B changed to 1820-2823

CPU (01630-66503) and State Master (01630-66505) Boards
On the CPU the RAM was changed to a plastic part, 1818-3005.

On the State Master UBK was changed to 1820-2495.

State Master (01630-66505), Timing Master (66506), Timing Slave (66508) Boards

Parts were changed, on the State Master and Timing Master and Slave boards, to a preferred
part. Most (not all) 1820-1788 were changed to 1820-3102. On the State Master A4, U2B-C,
E-l1 were not changed because the new part is not compatable with the RAM that these parts
drive. Parts involved were:

a) On State Master A4; U6B-E; U7E-H.
b) On Timing Master A5; U1K,L; U2K,L; U7C; U9K,L.
¢) On Timing Slave A8; U2H,I.

CPU Board (01630-66503); RFI

An RF! problem necessitated isolating part of the HP-IL circuitry on the CPU board A3.
Several parts were removed from the main board, 01630-66503, and mounted on a small
board piggy-backed to the main board. There was no serial prefix change.

a) Effective instruments were:
1) 1630A - serial number 2242A00121 and up.
2) 1630D - serial number 2234A00241 and up.

b) Parts affected were:
1) Removed from 01630-66503 were C1,2; CR1,2; T1.
2) Piggy-back board was 01630-66511 loaded with the parts listed above.

al
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5. Serial Prefix Change; Slate Master (01630-66505/09), Timing Master (66506/10)

1630A  from 2234A to 2311A
1630D  from 2242A to 2311A

a) State Master board changed from 01630-66505 to 01630-66509. The 66509 directly
replaces the 66505.

1) U4L changed from 1820-2451 to 1820-2959.

2) UAL circuitry layed out to accomodate the new part (schematic 8C-7).

3) Traces removed between U3N-14 and U4M-4 (schematics 8C-2 and 8C-7).

4) Traces removed between U3N-15 and U4L-10/U6K-5 (schematics 8C-2 and 8C-7).
5) Traces t0.U6G-12, 13, 14, and 15 removed (schematic 8C-4).

6) UBK changed from 1820-2495 to 1820-2963 (prefered part).

b) Timing Master board changed from 01630-66506 to 01630-66510. The 66510 directly
replaces lhe 66506.

The gate of U7D comprised of pins 9, 12, 13 and 15 was swapped with the gate of
U7D comprised of pins 2, 4, 5. See Schematic 8D-3.

6. CPU Board (01630-66503); ESD

An electrostatic discharge (ESD) problem with the HP-IL chip on the CPU board necessitated
the addition of protective parts. A small PC board was made to hold the HP-IL chip, U20,
and the added parts and that was plugged into the HP-IL chip socket. There was no instru-
ment serial prefix change or CPU board number change. This is also covered by Service
Note 1630A/D-1.

a) The parts added were:
1) PC board, A3A1 01630-66513(includes ali other parts)
2) Resistor, ABA1R1 0683-4705
3) Capacitor, ABA1C1  0160-5246
4) Diodes, ABA1CR1-4  1901-0050
5) Socket 1200-0567
6) 14 pin post set (2) 1251-5064

b) Schematic documentation for this change is on schematic 8B-7.

7. Timing Master Board (01630-66510); C26

The trimmer capacitor for the 200MHz oscillator, C26, was changed from a 5.5-18pF to a
2-8pF to increase start-up reliability. See Service Note 1630A/D-2.

8. CPU Board (01630-66503/12); RFI

This change incorporated the final fix for the RFI problem on A3 CPU which was corrected
without prefix change (#4 above). [t also incorporated a change to the reset timing circuitry
on the CPU. There was no instrument serial prefix change.

a) Effective instruments were:

1) 1630A - serial number 2311A00231 and up.
2) 1630D - serial number 2311A00791 and up.

7-5
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b)

e)

A3 CPU changed from 01630-66503 to 01630-66512. The 66503 board is directly
replaced by the 66512 board.

The small piggy-back board with the HP-IL transformer (#4 above) was deleted and
the parts on it were moved back to the main board.

The new A3 incorporated a re-layout which moved the connection of U3 pin 11 from
U7 pin 1 to U7 pin 7. Schematic changes are noted on schematic 8B-2.

U20 pin 2 was pulled up to +5V using RP2 pin 9, schematic 8B-7.

9. Power Supply Board (01630-66502); RV2

A turn-on surge problem when running the instrument with 240VAC input was corrected on
A1, Power Supply. Transient suppressor RV2 was changed to a higher voltage value. This is
a prefered part change and the new part should be used for all replacements.

10. CPU Board (01630-66512); U3F and U4F

U3F and U4F were changed for production economics reasons. The part number in the
present parts list should be used.

11. Serial Prefix Change; Mainframe, Fan, Power Supply (01630-66502/14), CPU (66512/22), State
Master (66509/18)

1630A from 2311A to 2412A
1630D from 2311A to 2412A

a)

b)

C)

d)

7-6

Several mainframe parts were changed to allow more direct retrofit of the 1630A and
1630D to the new 1630G. Changes are noted in the parts list. One of the changed
parts was the top cover and pouch. The old top cover and pouch are no longer
available.

The old pouch will not fit the new top cover so a new pouch must be ordered if the
top cover is replaced.

Also, the rear card cage cover and door were chénged. The new parts are not com-
patable with the old, and the old are no longer available, so both must be replaced if
one or the other is needed.

To eliminate turn-on surge problems the fan was changed from a 120V type to a
120/240V model. This also necessitated the change of the power supply board from
01630-66502 to 01630-66514. The 66514 board directly replaces the 66502 board but
a new fan must be used with the new power supply board. Schematic changes are
on Schematic 8A-1.

The CPU board was changed from 01630-66512 to 01630-66522. This allowed the
basic board (with different PROM and part number) to be used in the 1630G.
Schematic changes are noted on Schematic 8B-1.

The State Master board was changed from 01630-66509 to 01630-66518. The 66518
board directly replaces the 66509 board. Schematic changes are noted on Schematic
8C-7. Parts changes are noted in the Parts List.

- |
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NOTE: The primary parts changed were U3A-C,E-G,I from 1816-1492 to 1816-1591
and U2B-C,E-l from 1820-1788 to 1820-3102. When replacing any of these parts it
should be noted that the new RAM, 1816-1591, will work with the old counter,
1820-1788, but the new counter, 1820-3102, will not work with the old RAM,
1816-1492. Any replacement of counters on older boards must use the older part
number.

Power Supply Board (01630-66514); E1-E2, RT1-RT2

Ineffectiveness coupled with reliability problems necessitated the removal of several parts on
the power supply board. Neon bulbs A1E1 and A1E2 were removed from the circuit. In addi-
tion, RT1 and RTZ2, in series with E1 and E2 respectively, were removed. See Service Note
1631A/D/G-4. Effective instruments were:

1630A - serial number 2412A00809 and up.
1630D - serial number 2412A03411 and up.
1630G - serial number 2415A00172 and up

CPU Board (01630-66519/26); PROM (1630G Only)

The 1630G CPU, 01630-66519 or 016730-66526, had a PROM change to correct firmware
bugs. This is also covered in Service Note 1630G-5(5A). All eight PROMs were changed.

Serial Prefix Change; CPU ESD (01630-66515/19/22/26), U3P, U3Q, U2P

1630A from 2412A to 2428A
1630D from 2412A to 2424A
1630G  from 2415A to 2425A

This change incorporated a change in CPU boards. This was the final fix for the changes in
#6 above. The parts on the ESD board were incorporated on the main CPU board. The CPU
for the 1630A/D was changed from 01630-66522 to 01630-66515. The CPU for the 1630G
was changed from 01630-66519 to 01630-66526. Both new boards directly replace the older
boards.

Two new ICs were added. To make room for the new parts, U3P was moved and it's
reference changed to U2P. The new parts were referenced U3P and U3Q.

Display Driver Board (0950-0894/1692)

The Display Driver board is supported as a complete replacement part only. During the run of
prefixes 2428A (1630A), 2424A (1630D), and 2425A (1630G) the part number was changed
from 0950-0894 to 0950-1692. There was no exact changeover time, so any instrument with
these prefixes may have either board. The only effect of this change reflects in the way the
board is adjusted. There is an added adjustment on the later board. See Section V of this
manual for additional information.
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16.

17.

18.

19.

20.

21,

7-8

Power Supply Board (01630-66514/25)

The power supply board was changed from 01630-66514 to 01630-66525. There was no
serial prefix change for this board change. The new board directly replaces the old board.

The changes to the parts complement of the board were minimal. Most changes were related
to trace layout. Any part changes are shown in the parts lists.

Timing Master Board (01630-66510/24); 200MHz Osc

The Timing Master board for the 1630A and 1630D was changed from 01630- 66510 to
01630-66524. There was no serial prefix change for this board change. The new board
directly replaces the old board. The new board incorporates a packaged 200MHz oscillator
rather than one of discrete components. This board was used in all 1630G but incorporated
into the 1630A and 1630D later.

Power Supply Board (01630-66525); R15

A resistor was changed on the power supply board to prevent a start-up current limit problem
due to increased demand by the 1630G. R15 was changed from 68.1Q to 51.1Q (0757-0394).
This change was covered in Service Note 1630G-2.

CPU Board (01630-66515/26); RAM

The dynamic RAM on all versions of the CPU board was changed to a faster part. The part
number was changed from 1818-3005 to 1818-3059. The new part directly replaces the old
part on all CPU boards.

CPU Board (01630-66526); PROM (1630G ONLY)

Three PROMs were changed to correct minor bugs in the firmware. There was no serial
prefix or board number changes for this change. These parts are changed in the field as the
errors become known. Only the new parts are listed in the Parts List. The old parts cannot
be ordered. The affected parts are A3U3I, ABU3H, and A3U4H. Additional information is
covered in Service Note 1630G-5A.

Serial Prefix Change (01630-66528); CPU PROM (1631A/D ONLY)

1631A from 2451A to 2505A
1631D  from 2446A to 2503A

Beginning with these prefixes, the new PROMs corrected several firmware bugs. The PROM
change is a warranty always repair and all 1631A/D with the older prefixes should have their
entire PROM set changed to the new devices. The part number for the CPU board was not
changed for the new PROMs and instrument prefixes are not changed when new PROMs are
installed as part of the warranty repair. See Service Note 1631A/D-1A for further information
about this warranty repair. The parts list for the CPU board A3 (Section 6) reflects the new
PROMs.
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23.

24,
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CPU Board (01630-66526/28); BNC

The CPU output BNCs were changed to an all-metal type to reduce RFl in the 1631A/D. Care
should be taken when replacing plastic BNCs with metal ones. Some board traces are routed
under the BNC and may short to the BNC if precautions are not taken. Plastic BNCs which
have pins that are soldered to the board (1250- 1774) should be replaced with the same type.
See the Parts Lists in Section 6.

CPU Board (01630-66515/26/28); C35 and R16

On the CPU board, high field failures of C35 were corrected by changing it to a film type part.
The value of C35 was reduced to conform to size constraints. The value of R16 was changed
to maintain the proper time constant in the circuit. Replacement of C35 should be with the
newer part so R16 must be changed as well. See Parts List in Section 6.

There is no serial prefix or serial number tracking on this change. This change is also
covered by Service Note 1630A/D/G 1631A/D-1.

Serial Prefix Change; Metric Mainframe, CPU (01630-66515/28)

1630A  from 2428A to 2511A

1630D from 2424A to 2511A
1630G from 2425A to 2510A

1631A from 2505A to 2509A
1631D from 2503A to 2510A

The primary change for this prefix was incorporation of metric mainframe parts. New and old
parts are noted in the Parts List, Section 6.

One part changed is the top cover. The new top cover has a metric screw. The old top cover
is obsolete. The new top cover is supplied with a non-metric screw and retaining ring which
can be installed to use the cover on a non-metric instrument.

On the 1630A/D, the CPU board was changed from 01630-66515 to 01630-66528. The 66528
board does not directly replace the 66515 board. The 66515 board has firmware which uses
HP-IL (cassette drive) for mass storage transfer and the 66528 board firmware uses HP-IB
(floppy disk drive) for mass storage transfer. This was a change to the same board already
used in the 1631A/D.

CPU (01630-66526/28), State Slave (66517), Analog (01631-66501), and Keyboard
(01630-66527/30)
The following changes were made without a serial prefix change.

A capacitor on the + and - 12V lines was changed to provide a greater voltage rating margin.
On the CPU C61 and 62 and on the State Slave C82 and C84 were changed.

On the 1631A/D analog board R16 was changed from 50K to 44.2K and R17 from 3.01K to
3.48K to optimize the thresholds in the A/D converter. R36 and R44 were changed from
68.1Q to 46.4Q to increase the pull-down current in the output of the A/D converter. R55 was
changed from 4020 to 511 to increase the trigger sensitivity.

7-9
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26.

27.

28.

7-10

All reptacements in the above cases should use the parts listed in the present parts list. In the
case of the resistor pairs, R16 and R17, if one is changed to the new value the other must be
changed to lhe new value as well.

The keyboard was changed by soldering the cable directly to the board to prevent intermittent
problems. The new board (01630-66530) directly replaces the old board {01630-66527).
Since the new board comes with a cable the old cable may be discarded. The old cable is
available for replacement purposes and is listed in the parts list.

Serial Prefix Change; CPU PROM (1630A/D, 1631A/D)(01630-66528/32)

1630A  from 2511A to 2515A
1630D from 2511A to 2514A
1631A from 2509A to 2525A
1631D  from 2510A to 2518A

One CPU PROM was changed to correct a bug in the 1630A/D firmware. U3H was changed
from 01630-80046 to 01630-80051. The CPU board part number was changed from
01630-66528 to 01630-66532. The 66532 board directly replaces the 66528 board. Service
Note 1630A/D-6 covers this change.

CPU Boards (01630-66515/26/32) U6M, IC Part Number Changes (all digital boards)

On the CPU board System Timing Controller, U6M, was upgraded to a more up-to-date ver-
sion. The parts list gives only the new part, which should be used for all replacements.

For production economics reasons, several ICs were changed from ceramic to plastic pack-
ages. There was no prefix change for this change. The CPU and all acquisition boards are
affected by the changing of one or more of these parts. The old and new parts are complete-
ly interchangable. See table 7-2 for parts changed.

OLD PART NEW PART
1820-0820 1820-4080
1820-1052 1820-3125
1820-1173 1820-3124
1820-1831 1820-1686
1820-2193 1820-1399
1820-3102 1820-4159

Serial Prefix Change; Fan, Power Supply (01630-66525/29), CPU PROM (01630-66532/33)

1630A  from 2515A to 2605A
1630D from 2514A to 2602A
1630G  from 2510A to 2602A
1631A  from 2525A to 2540A to 2605A
1631D  from 2518A to 2551A

These prefix changes incorporate two changes in the 163X family. Both changes were made
at the same time (on a given family member) with exception of the 1630G which did not get
the PROM change and the 1631A in which the changes were done in two steps.




HP 1630A/D/G, 1631A/D - Instrument Changes

Two CPU PROMs were changed to correct a firmware bug in which showed up only in
the 1631A. It was necessary to change the 1631A right away. However to simplify mat-
ters, the PROM changes to the other family members were incorporated into the next
prefix change. The PROM changes also changed the part number of the CPU board for
the 1630/31A/D from 01630-66532 to 01630-66533. The 01630-66533 directly replaces
the 01630-66532. The 1630G uses a completely different PROM set so it was not affec-
ted by this change.

In the second change, the fan was changed to a DC model. The power supply board
was changed to accomodate this. The fan connector was changed, a resistor in series
with the fan was added, and R37 was changed to increase the current limit of the +5V
power supply.

The new power supply board, 01630-66529, directly replaces the old board, 1630-66525,
with the provision that the fan is changed also. If an older instrument needs a new
power supply, the factory service department should be consulted for additional
information.

In addition, the material used between devices and heatsinks was changed from thermal
compound to a special thermal conductive part, E5 and E6 in the parts list.

29. Power Supply (01630-66529), Timing Master (66508), Timing Slave (66524), State Master
(66518)

The following changes were made without a serial prefix change.

1.

2.

On power supply board 01630-66529, RT3 was changed from 2.5Q to 5q to provide
more input surge protection. The new part is preferred and should be used for all
replacements of RT3.

On the Timing Master and Timing Slave boards the delay IC was changed to a 17 ns
part. The new part is compatible with the old and should be used for all replacements.

On State Master 01630-66518, USF, USG, and U5l were changed to a different part
number. The new part is compatible with old parts and should be used for all
replacements. :

30. Serial Prefix Change; 1631A/D, Analog Board (01631-66501)

1631A  from 2605A to 2645A
1631D  from 2551A to 2641A

The serial prefix was changed to provide tracking of a change in the ADC hybrids, U12D and
U12F. In conjunction with the new hybrid was a change of R17, from 3.48K to 4.42K, to
provide more optimal biasing.

R17, 4.42K, as listed in the parts list, is compatible with all ADCs and should be used for all
replacement.

On instruments with any serial prefix, if an ADC is changed (U12D or F), R17 should be
checked. It should be changed if it is not 4.42K.

Revised June 1987\ 7-11
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31.

32.

33.

34.

7-12

Serial Prefix Change; CPU PROM (01630-66533/35)

1630A from 2605A to 2715A
1630D from 2602A to 2716A
1631A  from 2645A to 2714A
1631D  from 2641A to 2713A

The CPU board part number was changed from 01630-66533 to 66535. This reflects a
change in the PROMS. The new board is a direct replacement for the old.

All CPU PROMS were changed to correct firmware bugs. If a PROM must be changed be-
cause of failure, the entire set must be replaced. The parts list reflects the new parts.

Fan Change

The fan was changed to a more reliable part. The parts list reflects the new fan, which is a
preferred part.

CPU 01630-66515/26/33/35, Power Supply 01630-66529, 1631A/D Divider Probes.
Several changes were made without prefix changes.

a. The HP-IL IC, U20, part number was changed from 1LB3-0003 to 1LR4-0002. The
parts list reflects the new part which is a preferred part.

b. A change was made on the power supply assembly to optimize performance.. One resis-
tor, R19, was changed from 619K to 68.1K and R50, 75K, was added. The parts list for
the 66529 board (as modified in the manual changes document) reflects the correct part
numbers and the schematic for the 66534 board shows the location of the parts.

c. The probes shipped with the 1631A/D were changed to a model from a new probe fami-
ly. The old probe was 10017A and the new, 10435A.

Serial Prefix Change; New Power Supply (01630-66529/34)

1630A  from 2715A to 2812A NEw FAN 3lbo-05 21 Q2V1>°7
1630D from 2720A to 2812A
1630G  from 2602A to 2812A
1631A from 2714A to 2811A
1631D  from 2713A to 2811A

A serial prefix change incorporated an updated power supply. Several changes were made to

increase reliability. Changes were extensive enough to require an additional parts list and
schematic.

Revised April 1988
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HP MODEL 1630A/D/5 & 15314/D LOGIC ANALYZZR
ALL SERTAL PREFIXES

NEY ROM RELEAST AND UPDATE ON R0M REPLACEMENT POLICY

THO LON5-STANDING BUT OBSCURE BU&S HAVE REFN IDENTIFIED ANND CORRECTED IN THE
1531A/D FIRMYARE, RESULTING IN THE RELEASE 0F A NEW ROM SET FOR THE 1630A/D AND
1631A/D ¥3J:ILS. THEZ ROM SIT FOR THI 16306 REMAINS UNCHANGED. THIS SERVICE
MITZ DE-INIS THE CURRENT ROM PART NUMBIRS FOR EACH INSTRUMENT MODELs AND
DEFINES NZd4 POLICIES FOR ROY REPLACEMEMT AS FOLLNWS?

1) ALL 0M RIPLACEMENT TO FIX FIRMWARE BUGS HILL BE ON FATILURFE ONLYy NO
FREVINTATIVE MAINTENANCE. THIS MEANS THI CUSTOMER MUST IDENTIFY A SPECIFIC
3UG 3I°0'I THE ROMS WILL BE CHANGED.

2) ACCE?TA3LI REPATIR TIME FOR ROM RIPLACIMENT WILL BEf 1.5 HOURS. IT SHOULD BE
NDTEZ) THAT THE ONLY NECESSARY FUNCTIONAL TEST TO PERFORM AFTER ROM
REPLAZIMINT IS THE SELF-TEST.

3) THIS SERVICE NOTE SUPERCEDES ALL PREVIOUS FIRMWARE-RELATED SERVICE NOTES.
FAILURE IDEVNTIFICATION®
FIXZID TV 2RIVIOUS FIRMWARE UPDATES:

"RISUME"™ 3U5: POHIR ON THE 1631A/D AND GO INTO A TIMING CHAVUNELS ONLY
MEASUREMINT. PUSH THE RUN 3UTTONy THEN THE STOP BUTTON. THEN PUSH SHIFT AND
RUN BUTTONS (RESUME) TO RISTART THE MEASUREMINT. THE KEYBOARD WILL NOT RESPOND
TO ANY “JRTHZR ENTRIKS.

"JISC DRIVI"™ 3U5: AFFECTS THE 16306 ONLY. PREVENTS THE INSTRUMENT FROM
RIZIGNIZINS AN HP3121/722 DISC DRIVE.

"DATE"™ 3US: AFFECTS THE 16306 ONLYe HHEN USING THE HP3121/22 DISC DRIVE, THE
JSER CANNDIT SPECIFY DCTDREZRs NOVEMBER, DR DECEMBER IN THE DATE FOR A DISC FILF.

"IATA S4I-T" BUS: WHEN THZ 1631A/D IS USID IN MIXED MODE (STATE WITH TIMING AND
AVALOGs ETCs)s THE DATA FROM ONE MODE TD ANOTHER MAY BE SHIFTED BY ONE STATE.

FECTS THE 1631A ONLY. WHEN THE 1631A IS CONFIGURED TO 35

"3572" 30 aAF
STATE AND 2 CHANNELS OF ANALOGs THE DATA ON POD 1 IS INVALID.

3
CHANNMNELS D

[
»

FIXED IV THIZ CURRENT UPDATE:

"CLZIAR INTRY/PRIVIDUS™ BUG: AFTECTS THE 1631A/D ONLY. WHEN IN A DISPLAY WITH
ANALOGy PIZC CHANNEL TWO AND HIT CLZIAR ENTRY TO REMOVE THE TRACEe. NOW HIT
PREVIOUS TD RESTNR® THE TRACE. THE LABEL WILL SAY CHANNEL 24 THE DATA WILL
THAT FOR CHANNEL 1.

"ST3P AVAL_D5" BUG: AFFICTS THE 1631A/D DMLY USE THE TRACE MENU TO SET SOME
ANALOG TRIS55FRs 50O TO THE WAVEFNRM DISPLAY AND SFET THE SAMPLE PERIOD TO 10MS
DR SLOWZIR. B3I IN CONTINUOUS AQUISITION MNDZs NOT CUMULATIVE. HIT RUN,

AND DO VOT 2R0VIDEZ A TRIGGER FJIR SEVERAL SECONDS. THEN PROVIDE A TRIGGER,
AND STO? THI AQUISITION BEFORE THE TRACI COYPLETES. THE KEYBOARD WILL BF
LOCKEDN. :
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THL CURRINT R0OM SET FOR THE 163D0A/D AND 1631A/D 152

RIM #3
RIM #1
ROV #2
RIM 13

rys

Rim M3
I #L

CURRINT ROM SET FOR THE

U3(oomo-omnan0163g'89054
U3J.co~...oo.01630'8ﬂ055
U3[....-o....01630-80056
U3Hooooc.ooo-ﬂlﬁ30'8095?
16336 1S3
USK..-..*:..&DlSSU'BUDZq
U3onnm.o-omwuls30-80825

?3M ”2 U3Io.wo-oa.0001630'80040

R3M #3

THZ ROM SIT
RIvV U3
RIM #1
ROM 842

U3Hooooo.oooc01630-80041

U3Kmo‘0oon-a»01530‘8000q
U3Jooonn.cnmaﬂl630‘80609
USI.O‘...D.'001630-80010

RIM B3 U3Hweseosseaess01630~-80011

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

#a
s
16
B7

#4
#9
e
ry

DR 1630A/D OPT 007 (HP~IL TAPE MASS

#e
#5
16
#7

UQKQ.......:OOISBO'BOOSS
U4J000000000001630‘80059
UQI..O.......OlﬁSO‘SOOGD
U4H000000000001630-80061

U4K00¢0..000001630“80028
U4J0Q0000000001630'80029
U@I..........DIBBO-BOOSO
U4H000000000001630-80042

STORAGE) ISz

UQK000000000001530‘80012
U4J00000000o001630‘80013
U41000000000001630'80014
U4H000000000001530-80015
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B} PACKARD

PART NUMBER LIST
ROM Part Number List and Placerﬁent Guide for use with:

Model 01630-69523 Upgrade Kit ‘
Model 10331A Upgrade Kit

ROM Number : Part Number : Location
0 01630-80043 - USK
1 01630-80044 uaJ
2 01630-80045 usl
3 01630-80051 U3H
4 01630-80047 U4K
5 01630-80048 uaJ
6 01630-80052 Al
7 01630-80053 U4H

PRINTED: OCTOBER 1985
HP Part No. §958-5527

£1—v—000L

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE.GODS ROAD, COLORADO SPRINGS, COLORADO, U. S. A,




Model 01630-69523

8. Carefully remove the CPU Board using the board extractor or by gently moving the board from
side to side while pulling outward. Be careful not to inadvertently change the DIP switch
\’ settings while removing the board. '
< 9. IMPORTANT ... PROM PIN NO. 1 SHOULD POINT TOWARDS THE CONNECTOR END OF
THE CPU BOARD. INSTALL THE PROMs ACCORDING TO THE ADDENDUM.
10. Install new ROMs in locations shown in Figure 5.

CAUTION

The ROMSs are sensitive to electrostatic discharge (ESD). Use standard
ESD precautions when handling these devices.

[
HoREN

M1630006/23MAY84 P1

FIGURE 5. ROM Locations

INSTALLATION TIME: 1 HOUR

Page 3
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»4‘)\ ENGLEWOOD NSR 2411 - - 1631A/D-2
/

FISHEL +DAN K SERVICE NOTE

.ﬁ . L ' Supersades:
‘. ' 1631A/D-1A

HP MODEL 1631A/D LOGIC ANALYZER
Model 1631A Serial Prefix#2525A and below
Model 1631D:Serial Prefix 2518A and below
1631A/D PROM REPLACEMENT TO CORRECT FIRMWARE

When the 1631A/D is in mixed mode display (timing and analog data displayed together), some of the timing
waveforms may disappear from the display when magnifying about either cursor. Also, when the 1631A only
is used with 35 channels of state and 2 channels of analog, the data on pod 1 (stateftiming pod) is invalid.

FAILURE IDENTIFICATION :

- Configure the 1631A to 35 state/2 analog channels mode. Data from pod 1 (the state/tummg pod) will be in-
valid and may appear as a random, constant value.

Configure the 1631A/D to mixed mode of timing and analog operation so that both timing and analog data
will be displayed on the screen (sample periods must be within a factor of 20:1), but so that the analog waveforms
do not fill the screen. Place either cursor to the left or right of the analog waveform, but not on the waveform.
Magnify about that cursor to the point where the analog waveform is moved off the display screen. One or
more of the timing waveforms will disappear (but will return when the magnification is decreased again).

Power on the 1631A/D. Push the SHIFT and PRINT buttons simultaneously. A message will be displayed
at the bottom of the 1631A/D screen that reads :

‘ HP1631 Software, Mon, 14 Oct 1985
If the date displayed in the above message is prior to the above, a PROM replacement is required.
PARTS REQUIRED:

REPLACEMENT PROMS:
PROM 01630-80043
PROM 01630-80044
PROM 01630-80045
PROM 01630-80051
PROM 01630-80047
PROM 01630-80048
PROM 01630-80052
PROM 01630-80053

These-PROMs are available under Kit P/N 01630-69523¢

D/OF,PM/WA 10/85-08/88

(ﬁ HEWLETT
PACKARD
FOR MORE INFORMATION, CALL YOUR LOCAL HP SERVICE OFFICE at East (201) 265-5000 ® Midwest (312) 255-9800 @ South (404) 955-1500 ® West (213) 970-7500 or (415) 968-9200 OR

WRITE, Hewlett-Packard, 1820 Embarcadero, Palo Alto, California 94303. IN EUROPE, CALL YOUR LOCAL HP SALES or SERVICE OFFICE OR WRITE, Hewlett-Packard S.A., 7.rue duBais-du-Lan
Case Postale 385 CH 1217 Meyrin 1 - Geneva, Switzerland. IN JAPAN, Yokogawa-Hewlett-Packard Ltd., 27-15, Yabe, 1 Chrome, Sagamihara City. Kanag Pretecture, Japan 229.

PRINTED IN U.SA.
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REMOVE THESE SCREWS

Figure 3
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PART NUMBER LIST
ROM Part Number List and ;P|acerﬁent Guide for use with:

Model 01630-69523 Upgrade Kit
Mode! 10331A Upgrade Kit

ROM Number ‘ Part Number , Location
0 01630-80043 UsK
1 01630-80044 u3J
2 01630-80045 U3l
3 01630-80051 U3H
4 01630-80047 U4K
5 01630-80048 U4
6 01630-80052 U4l
7 01630-80053 V4aH

PRINTED: OCTOBER 1985
HP Part No. 5958-5527

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U. S. A.




Model 01630-69523

8. Carefully remove the CPU Board using the board extractor or by gently moving the board from
side to side while pulling outward. Be careful not to inadvertently change the DIP switch
\‘ settings while removing the board. '
* 9. IMPORTANT ... PROM PIN NO. 1 SHOULD POINT TOWARDS THE CONNECTOR END OF
THE CPU BOARD. INSTALL THE PROMs ACCORDING TO THE ADDENDUM.
10. Install new ROMs in locations shown in Figure 5.

CAUTION

The ROMSs are sensitive to electrostatic discharge (ESD). Use standard
ESD precautions when handling these devices.

L
L

MI63IB00E/23MAYB4 [ Pi ]

FIGURE 5. ROM Locations

INSTALLATION TIME: 1 HOUR

Page 3
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-4}\ ENGLENOOD NSR 2411 ' - 1631A/D-2

2 FISHELyDAN K S E. RVICE NOTE

| . ' 1631A/D-1A

HP MODEL 1631A/D LOGIC ANALYZER
Model 1637A Serial Prefix+2525A and below
Model 1631D:Serial Prefix 2518Ar and below
1631A/D PROM REPLACEMENT TO CORRECT FIRMWARE

When the 1631A/D is in mixed mode display (timing and analog data displayed together), some of the timing
waveforms may disappear from the display when magnifying about either cursor. Also, when the 1631A only
is used with 35 channels of state and 2 channels of analog, the data on pod 1 (state/timing pod) is invalid.

FAILURE IDENTIFICATION :

~ Configure the 1631A to 35 state/2 analog channels mode. Data from pod 1 (the stateltlmlng pod) will be in-
valid and may appear as a random, constant value.

Configure the 1631A/D to mixed mode of timing and analog operation so that both timing and analog data
will be displayed on the screen (sample periods must be within a factor of 20:1), but so that the analog waveforms
do not fill the screen. Place either cursor to the left or right of the analog waveform, but not on the waveform.
Magnify about that cursor to the point where the analog waveform is moved off the display screen. One or
more of the timing waveforms will disappear (but will return when the magnification is decreased again).

Power on the 1631A/D. Push the SHIFT and PRINT buttons simultaneously. A message will be displayed
at the bottom of the 1631A/D screen that reads :

‘ HP1631 Software, Mon, 14 Oct 1985
If the date displayed in the above message is prior to the above, a PROM replacement is required.
PARTS REQUIRED:

REPLACEMENT PROMS:
PROM 01630-80043
PROM 01630-80044
PROM 01630-80045
PROM 01630-80051
PROM 01630-80047
PROM 01630-80048
PROM 01630-80052
PROM 01630-80053

These-PROMs. aré available under Kit P/N- 01630-69523¢

D/OF,PM/WA 10/85-08/88

(b HEWLETT
PACKARD

FOR MORE INFORMATION, CALL YOUR LOCAL HP SERVICE OFFICE at Ea;t (201) 265-5000 ® Midwest (312) 255-9800 ® South (404} 955-1500 ® West (213) 970-7500 or (415) 968-9200 OR

WRITE, Hewilett-Packard, 1820 Embarcadero, Palo Atto, California 94303. IN EUROPE, CALL YOUR LOCAL HP SALES or SERVICE OFFICE OR WRITE, Hewlett-Packard SA., 7, rue duBois-du-Lan
Case Postale 365 CH 1217 Meyrin t - Geneva, Swilzerland. IN JAPAN, Yokogawa-Hewlett-Packard Ltd., 27-15, Yabe, 1 Chvome, Sagamihara City. Kanag Prefecture, Japan 229.

PRINTED IN U.8.A.
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MODIFICATION INSTRUCTIONS:
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Model 1631A/D-2
A

CAUTION ‘

These memory devices are sensitive to Electrostatic Discharge.
Appropriate precautions should be taken.

Switch off power .... and disconnect the AC power cord.

Refer to FIGURE 1 ... Completely remove the two screws that secure the REAR DOOR.

Refer to FIGURE 2 ... Carefully remove the probe cable plugs by their plastic housing.

Refer to FIGURE 2 ... Remove the four screws that secure the rear cover and remove the cover.
Refer to FIGURE 3 ... Remove the two screws securing the CPU Board, the one securing the bottom
panel and the two plastic standoffs at the corners of the bottom panel.

Carefully tip the instrument on its side and remove the bottom cover.

Refer to FIGURE 4 ... Disconnect the two cables that go to the CPU board.

Carefully remove the CPU Board using the “board extractor”.

IMPORTANT ... PROM PIN NO. 1 SHOULD POINT TOWARDS THE CONNECTOR END OF THE CPU
BOARD. INSTALL THE PROMs ACCORDING TO THE FOLLOWING TABLE:

REMOVE REF. DESIGNATOR NO. .......... REPLACE WITH NO.

USK e PROM 01630-80043

UBJ L e PROM 01630-80044

Ul L PROM 01630-80045

UBH ... PROM 01630-80051

UdK PROM 01630-80047

Udd e PROM 01630-80048

Ual PROM 01630-80052 .
UdH ... PROM 01630-80053

REPAIR TIME: 1.0 HOURS

REMOVE THESE
TWO SCREWS

Figure 1
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1630G-5A

SERVICE NOTE

Supersedes:

1630G-5

l\ [
j‘-‘f‘,.‘j

HP 1630G LOGIC ANALYZER

Serial Numbers: 2415A-00280 and below (1630G)
Also: 2415A-00286 .

2415A-00287

2415A-00289

1630G PROM REPLACEMENT TO CORRECT FIRMWARE

All 1630Gs with the above serial numbers have a firmware error which prevents proper operz.tion
when using the 91218 (single) Disc Drive. The problem requires all eight CPU Board PROMs to be
replaced. This change will enable the 1630G to recognize the 91218 for use as a mass storage device.
The user will also experience difficulty when specifying a date of October, November or Decem berfor
a disc file.

FAILURE IDENTIFICATION:

Power On the 1630G and wait for internal storage to be reset. Then push the SHIFT and PRINT
buttons simultaneously. A message will be displayed at the bottom of the 1630G screen that reads:

‘, . HP1630G Firmware, Sat. 27, Oct 1984, TIME
l If the date displayed in the above message is prior to the above a PROM replacement is n;quired.
PARTS REQUIRED:

REPLACEMENT PROMS:

PROM 01630-80024
PROM 01630-80025
PROM 01630-80040
PROM 01630-80041
PROM 01630-80028
PROM 01630-80029
PROM 01630-80030
PROM 01630-80042

D/PM,OF/WA 8/85-08/MS

"_ For more information, call your local HP Sales Office or nearest Regional Office: Eastern (301) 258-2000: Midwestern 1312) 255-9800: Southern
(404) 955-1500; Western (213) 506-3700; Canadian (416) §78-3430. Ask the operator for Instrument Sales. Or, Write: Hewilett-Packard, 3000
Hanover Street, Paio Alto, CA 94304. In Europe: Hewilett-Packard S.A., P.O. Box 150, Route Du Nant D'Avril, CH-1217 Meyrin 2, Geneva,

Switzerland. In Japan: Yokogawa-Hewilett-Packard Ltd, 29-21, Takaido-Higashi, 3-chome, Suginami-ku, Tokyo 168. Japan.

1

PRINTED IN U.S.A.
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Model 1630G-5A

CAUTION el

These memory devices are sensitive to Electrostatic Discharge. é‘
Appropriate precautions should be taken.

Switch off power . . . and disconnect the AC power cord.

Refer to FIGURE 1. .. Completely remove the two screws that secure the REAR DOOR.
Refer to FIGURE 2 . . . Carefully remove the probe cable plugs by their plastic housing.
Refer to FIGURE 2. . . Remove the four screws that secure the rear cover and remove the cover.
Refer to FIGURE 3 . . . Remove the two screws securing the CPU Board, the one securing the
bottom panel and the two plastic standoffs at the corners of the bottom panel.

Carefully tip the instrument on its side and remove the bottom cover.

Refer to FIGURE 4 . . . Disconnect the two cables that go to the CPU board.

Carefully remove the CPU Board using the “board extractor”.

IMPORTANT . . . PROM PIN NO. 1 SHOULD POINT TOWARDS THE CONNECTOR
END OF THE CPU BOARD. INSTALL THE PROMs ACCORDING TO THE FOLLOWING
TABLE:

REMOVE REF. DESIGNATOR NO. REPLACE WITH NO.

A3 UK TR T PROM 01630-80024
U3J verennnnnn. e e, i, PROM 01630-80025
val ..... TR PROM 01630-80040
USH oo oo e PROM 0163080041
UdK orovrennnnnnn. i, PROM 01630-80028
Udd o, e T U PROM 01630-80029
U4 ..... T TR PROM 01630-80030
UdH ..ovvnnn... e O PROM 01630-80042 .
REPAIR TIME: 1.0 HOURS
REMOVE THESE
TWO SCREWS

Figure 1
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Model 10340A installation Instructions

' 1630A/D to 1630G
UPGRADE INSTRUCTIONS

1. INTRODUCTION

Any 1630A/D Logic Analyzer can be converted to a 1630G using the Upgrade Kit, P/N HP 10340A.
This upgrade can be performed by the customer or by the local HP Sales and Service Center.

IMPORTANT:  Hewlett-Packard recommends conversion by experienced service personnel. Any
damages to the instrument caused by the customer attempting the conversion can not
be covered under warranty.

2. PARTS LIST

The HP 10340A Upgrade Kit consists of the following parts:

01630-00203  Rear Panel 01630-80024 ROM O
01630-04105  Top Cover 01630-80025 ROM 1
01630-44102  Rear Casting 01630-80040 ROM 2
01630-64103  Rear Door 01630-80041 ROM 3
01630-66517  State Slave Board 01630-80028 ROM 4
01630-84501  Accessary Pouch : 01630-80029 ROM 5
01630-90911  1630G Operating Manual 01630-80030 ROM 6
01630-94305 1630G Front Panel Label 01630-80042 ROM 7
01630-94306  Rear Cover Label

0363-0040 Contact-Leaf Spring (Qty 8)

0403-0179 Bumper Feet (Qty 3)

5957-7699 Installation Instructions

7121-3658 Rear Label

10273A 10-Channel State Data Probe (Qty 3)

0515-0433 Grounding Screw - Metric M4.0

0510-0043 Retaining Ring

0570-1171 Cover Mounting Screw - SAE 6-32

0757-0394 Resistor 51.1Q 1%

3. INSTALLATION INSTRUCTIONS

These instructions are divided according to the serial prefix of the 1630A/D. Use the instructions
that apply to the instrument being converted.

NOTE

After installation, be sure to complete the warranty card and mail immediately.
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4. Instruments With Serial Prefix 2234A and 2242A

1)
2)
3)

4)

10)

Remove rear feet.

- Remaove bottom cover.

Disconnect two cables at the front of the CPU board (bottom board in the instrument).

Remove rear door and discard.

Disconnect Acquisition probes.

Remove rear casting and discard.

Remove two screws beneath HP-1B connector.

Remove CPU Board.

Remove the eight program ROMSs from the sockets in the center of the board.

Install the eight program ROMs from the upgrade kit. Figure 1 shows the proper order of

installation.

CAUTION

The ROMs are sensitive to Electrostatic Discharge and appropriate

precautions shouid be taken.

L
L,

l P ]

Rom @ = 01630 -~ 0024

Rom 1 = 0lez0—80025 §
Rom 2 = O1630-86040 )
ROM = = Olez0 - Boo®|

Rom 4 = oOle3o- 80028
Rom 5 = o©Ol630-8ocrq

RoMi 6 = O©le30— BOO0=0
ROM F- = ©Olb30 -800%F2

M1632228

Figure 1. ROM Locations




11)

12)
13)

14)

15)

17)

18)
19)
20)

21)
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With a smail piece of wire, connect pins 25 and 26 together at U6M on the 01630-66503 or
01630-66512 CPU board. ‘

Remove the remaining boards in the card cage.

Remove the top cover.

On the Power Supply board, carefully unsolder the 68.1 resistor (R13). See figure 2. The
resistor can be removed and replaced without removing the power supply board from the

instrument.

Replace R15 with the 51.1Q resistor included in the upgrade Kkit.

)

MPS

T3

Figure 2. Power Supply Board Component Locator.

Remove the rear panel from the instrument. There are four screws on the top, four screws
on the bottom and eight screws on the rear panel that hold it in place. Note that four of the
screws on the rear panel hold the fan and fan guard in place.

Replace the rear panel using the rear panel included in the upgrade kit. Use the screws that
held the original rear panel in place. When installing the four screws on the top of the rear
panel, remember to replace the piastic shield for the power supply. Use the metric screw
included in the upgrade kit to attach the ground lead from the line fiiter to the rear frame and
panel.

install the CPU board in the bottom slot of the card cage by reversing steps 3, 7, and 8.
install the State Master board in the slot directly above the CPU board.

Instail the Timing Master board in the slot directly above the State Master board.

Install the State Slave board from the upgrade kit in the service slot directly behind the

keyboard. The component side of the State Slave board should face toward the front of the
instrument.
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22)

23)

24)

25)

26)
27)
28)
29)

30)

31)

32)

33)

34)

35)
36)
37)
38)

39)
40)

41)

Turn on the instrument.

Measure the DC voltage between TP1, +5 REF, and TP GND. Adjust R4 until the voltage is
+5.0 volts +/-5 mV.

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top slot in the card
cage.

Install the bottom cover.

Use the screw and retaining ring included in the upgrade kit to replace the screw and
retaining ring on the top cover included in the upgrade kit. ’

Install the modified top cover from the upgrade kit.

Remove the four screws holding the accessory pouch on the original top cover. Discard
both the old top cover and accessory pouch.

Using these four screws, attach the accessory pouch included in the upgrade kit to the top
cover.

Attach the eight contact springs to the rear cover included in the upgrade kit.

Attach the two rear casting labels, one with HP-IB switch settings, the other with pod labels,
to the rear casting.

Install the rear casting.

Connect the three 10271A probes to the State Master board. The label shows the proper
orientation of the probes.

Connect a 10272A probe to the Timing Master board.

Connect the three 10273A probes in the upgrade kit to the State Slave board.
Install the rear door in the upgrade kit to the rear casting.

Replace the rear feet.

Refnove the label from the front of the instrument and replace with the 1630G label in the
upgrade kit.

To verify proper operation, run the power-on self-test described in Chapter 2 of the
Operating Manual.

If a replacement serial number tag is required, contact the Product Support Group at Hewiett
Packard Colorado Springs Division. Please provide the serial number and the model number
(1630A or 1630D) of the original instrument.
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5.
1)
2)
3)
4)
3)
6)
7)
8)
9)

10)

11)

12)

13)

14)
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Instruments With Serial Prefix 2311A, 2318A, 2340G, 2341G, 2402G, and 2403G.

Remove rear feet.

Remove bottom cover.

Disconnect two cables at the front of the CPU board (bottom board in the instrument).
Remove rear door and discard.

Disconnect Acquisition probes.

Remove rear casting and discard.

Remove two screws beneath HP-IB connector.

Remove CPU Board.

Remove the eight program ROMs from the sockets in the center of the board.

Install the eight program ROMs from the upgrade kit. Figure 1 shows the proper order of
installation.

CAUTION

The ROMSs are sensitive to Electrostatic Discharge and appropriate
precautions should be taken.

With a small piece of wire, connect pins 25 and 26 together at U6M on the 10630-66503 or
01630-66512 CPU board.

Remove the State Master board. The State Master board is directly above the CPU board in
the card cage.

Cut the trace between U4l and DL1 (see figure 3) on State Master board 01630-66509.

with a small piece of wire, connect U4L pin 9 to DL1 pin 6 (see figure 3).

RP20

/

[o][e} (e} [e]e]
B

33 9] 78 RUN WIRE

noo
/——— Q
o 0
o o loll o FROM U4L-% CUT THIS TRACE
o |o TO DL1-6
o o |o
o o |o 0 = b
0 o lo E; D
o o 5
°© {0 ;‘ o 2 UaM
wan A " \—U4L g
DLl — ] ]
CIRCUIT SIDE COMPONENT SIDE

Figure 3. PC Board Corrections
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19)
186)

17)

18)

19)

20)

21)

22)

23)

24)

25)

- 26)

27)

28)

29)

30)

31)

32)

33)

Remove the remaining boards in the card cage.

Remove the top cover.

On the Power Supply board, carefully unsolder the 68.1% resistor (R15). See figure 2. The
resistor can be removed and replaced without removing the power supply board from the
instrument.

Replace R15 with the 51.1Q resistor included in the upgrade kit.

Remove the rear panel from the instrument. There are four screws on the top, four screws
on the bottom and eight screws on the rear panel that hold it in place. Note that four of the
screws on the rear panel hold the fan and fan guard in place.

Replace the rear panel using the rear panel included in the upgrade kit. Use the screws that
held the original rear panel in place. When installing the four screws on the top of the rear
panel, remember to to replace the plastic shield for the power supply. Use the metric screw
included in the upgrade kit to attach the ground lead from the line filter to the rear frame and
panel.

Install the CPU board in the bottom slot of the card cage by reversing steps 3, 7, and 8.
Install the State Master board in the slot directly above the CPU board.

Install the Timing Master board in the slot directly above the State Master board.

Install the State Slave board from the upgrade kit in the service siot directly behind the
keyboard. The component side of the State Slave board should face toward the front of the
instrument.

Turn on the instrument.

Measure the DC voltage between TP1, +5V REF, and TP GND. Adjust R4 untit the voltage is
+5.0 volts +/-5 mV. ,

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top siot in the card
cage.

Use the screw and retaining ring included in the upgrade kit to replace the screw and
retaining ring on the top cover included in the upgrade kit.

Install the modified top cover from the upgrade Kkit.

Remove the four screws holding the accessory pouch on the original top cover. Discard
both the old top cover and accessory pouch.

Using these four screws, attach the accessory pouch included in the upgrade kit to the top
cover.

Attach the eight contact springs to the rear casting included in the upgrade kit.
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34)

35)

36)

37)
38)
39)

40)

41)

42)
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Attach the two rear casting labels, one with HP-IB switch settings, the other with pod labels,
to the rear casting.

Install the rear casting.

Connect the three 10271A probes to the State Master board. The label shows the proper
orientation of the probes.

Connect a 10272A probe to the Timing Master board.
Connect the three 10273A probes in the upgrade kit to the State Slave board.
Install the rear door in the upgrade kit to the rear casting and replace the rear feet.

Remove the label from the front of the instrument and replace with the 1630G label in the
upgrade Kkit.

To verify proper operation, run the power-on self-test described in Chapter 2 of the
Operating Manual.

If a replacement serial number tag is required, contact the Product Support Group at Hewlett
Packard Colorado Springs Division. Please provide the serial number and the model number
(1630A or 1630D) of the original instrument.

6. Instruments With Serial Prefix 2412A and Above, 2349J and Above, and 2422G

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

and Above.

Remove rear feet.

Remove bottom cover.

Disconnect two cables at the front of the CPU board (bottdm board in the instrument).
Remove rear door.

Disconnect Acquisition probes.

Remove rear casting.

Remove two screws heneath HP-1B connector.

Remove CPU Board.

Remove the eight program ROMs from the sockets in the center of the board.

Install the eight program ROMs from the upgrade kit. Figure 1 shows the proper order of
installation.

CAUTION

The ROMs are sensitive to Electrostatic Discharge and appropriate
precautions should be taken.
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11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

22)
23)

24)

25)
26)
27)
28)

29)

30)

Install the CPU board in the bottom slot of the card cage by reversing steps 3, 7, and 8.

If the instrument is a 1630D, remove the Timing Slave board. The Timing Slave board is in
the top slat in the card cage.

Remove the top cover.

Check the power supply board and see if R15 (see figure 2) is a 51.1Q resistor (color code:
Green, Brown, Brown, Gold). if it is, skip the next two steps.

On the Power Supply board, carefully unsolder the 68.1¢ resistor (R15). See figure 2. The
resistor can be removed and replaced without removing the power supply board from the
instrument.

Replace R15 with the 51.1q resistor included in the upgrade kit.

Install the State Slave board from the upgrade kit in the service slot directly behind the _
keyboard. The board should face with the components toward the front of the instrument.

Turn on the instrument.

Measure the DC voltage between TP1, +5 REF, and TP GND. Adjust R4 until the voltage is
+5.0 voits +/-5 mV.

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top slot in the card
cage.

Install the original top and bottom covers.
Install the original rear casting.

Connect the three 10271A probes to the State Master board. The label shows the proper
orientation of the probes.

Connect a 10272A probe to the Timing Master board.

Connect the three 10273A probes in the upgrade kit to the State Slave board.
install the original rear door to the rear casting.

Replace the rear feet.

Remove the label from the front of the instrument and replace with the 1630G label in the
upgrade kit '

To verify proper operation, run the power-on self-test described in Chapter 2 of the
Operating Manual.
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CONVERTING A 1630G BACK TO A 1630D

Any 1630G can be converted back to a 1630D using the following procedure.

Required Parts

Timing Slave Board
1630D ROM SET
10272A 8 Channel State/Timing Probe

NOTE: The part numbers of these parts may change from time to time so they are not listed

9.
1)

2)

3)
4)

3)

here. Contact an HP sales and service office for further information.

Instructions

Remove CPU board (see steps for removing CPU board in the instructions for upgrading to
a 1630G).

Replace the ROM’s on the CPU board with the ROMs listed above. Figure 1 shows the
locations of the ROMs.

Replace the State Slave board with the Timing Slave board.
Reassemble instrument.

Run the power-on self-test to check operation.

Important: It is not necessary to remove jumpers on the CPU or State Master board to convert a

1630G to a 1630D.
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SUMMARY
Warranty: One-year, return-to-bench.

Hardware Support: Customers are provided with
built in routines to verify that greater than 65% of the
1631A/D functions properly.

HP bench technicians repair the 1631A/D to the
component level using software based on the Series
200 (9826, 9836) controllers. Older CPU boards and
all preprocessors are supported by the Blue Stripe
'exchange program.

An upgrade kit (HP#10331A or 10330A) is available
which wiil upgrade a 1630A/D to a 1631A/D. Inorder
to retrofit a 1630G to a 1631A the HP# 10331A kit is
needed. To convert a 1630G to a 1631D then order
kit HP#10331A, the 0163066508 Timing Slave board,
a 10272A Timing Slave prove and Bit0 Label (#7121-
3661). These upgrades can be done by the customer
or by HP for a nominal charge.

Software Support: ROMs, Inverse Assemblers and
Service Software will be replaced under warranty if
they do not function to published specifications and
characteristics.

Software enhancements are not covered by
warranty.

Software media is warranted for one year.

Documentation: An operating manual, service
manual, demo manual, and a preprocessor
operating and service notes will be available at sales
release.

Service manuals are not shipped with instruments.
However, they can be ordered separately.

‘Training: 1631A/D Service Training (HP#5957-7306)
is an extension of the present 163X Service Training.
Customers may also take this course.

I. DESCRIPTION

The 1631A/D/G Logic Analyzer is the latest addition
to the 1630A/D Logic Analyzer family. Based on the
1630A/D/G frame, this logic analyzerincludes a two
channel digitizing oscilloscope for making in-
teractive logic and analog measurements, plus all of
the features” of the original 1630A/D/G Logic
Analyzers. The state and timing analyzers for the
1631A/D are identical to the 1630A/D.

The 1631A/D is intended to address development of
microprocessor systems and the analog 1/0 and
hardware integration associated with these
systems. The high performance of the analog
system, coupled with the ease of use of the cross-
domain measurements, should make the 1631
almost indespensible for the hardware designer.

Il. SOFTWARE SUPPORT

ROM-based Firmware: ROM-based firmware can
contain errors that prevent the logic analyzer from
operating according to published specifications
and characteristics. This type of failure will be
supported with a service note describing the failure
phenomenon. Warranty in this case will be warranty
always/immediately.

The ROMs may also contain errors that do not affect
the specifications or characteristics of the in-
strument. in this case ROMs will not be replaced
under warranty; new versions of ROM will be treated
as enhancements to the original unit.

The factory is advocating that ROM changes be
handled by HP service centers or factory-trained
customers. Also, the service manualis notincluded
with the instrument; disassembly can be difficuit
without proper tools and instructions. Damages that
occur while a customer is attempting a repair will
not be covered by warranty.

inverse Assemblers: Faulty Inverse Assemblers will
be handled with a service note, coded warranty
always/immediately.

Some of the I.A.'s contain enhancement files that
allow inverse assembly on popular peripheral chips,
including floating-point arithmetic chips, disc
controllers and DMA controllers. When additional
circuits are added to the enhancement files, the
customer must purchase a new lLA.; these en-
hancements are not covered under warranty.

The Inverse Assembier media is warranted for one
year. HP recommends that the original |.A. be used
as an archived master; copies of this master should
be made for day-to-day use.

ill. HARDWARE SUPPORT

Boards are repaired to the componentlevel atan HP
service center. In the instance of a retrofitted
1630A/D/G the exceptions to this are the high-
voltage display-driver board and oider versions of




the CPU board. The display driver is an inexpensive
board that can be readily replaced. Older 1630 CPU
boards are supported by Blue Stripe. -

The bench technician goes through the following
four phases when working on a 1631A/D:

- Operation Verification

- Repair

- Calibration

- Performance Verification

Each of the four service phases will be discussed
below. ’

Illa. OPERATION VERIFICATION

Operation verification checks that the hardware
functions properly, but does not check that it
performs to published specifications.

Two types of operation verification-are available for
the 1631A/D -- ROM-based and controller-based.
The ROM-based operation verification is a power-
on test that is initialized from the rear-panel HP-1B
switches. This test checks CPU RAM, CPU ROM,
runs a simple state acquisition, and checks the HP-
I8 port.

The ROM-based operation verification checks
approximately 65% of the logic analyzer circuitry.

In addition, an auto-cal routine is built into the
analog ‘board to adjust gain and offset of the analog
amplifiers to conform to the user specified voitage
window. This test will verify that greater than 75% of
the analog board is working properly.

The controller-based operation verification tests the
1631A/D more thoroughly. This software, based on
a 200 series controller, tests approximately 90% of
the 1631A/D hardware. The controller runs a series
of tests onthe 1631A/D in two steps. First, the analog
board is disconnected to convert the instrumentto a
1630A/D. The 1630A/D is then tested and repaired

using the testing software developed for the °

1630A/D Logic Analyzer. Once the 1630A/D portion
of the 1631A/D is operating correctly, the analog
board is reconnected, and the operation is verified.

In addition to the tests described above, operation
- verification is available to check keyboard and
display circuits. These tests are independent of the
logic analyzer being tested. For these tests, the

~

1631A/D does not need be converted to a 1630D:
lilb. REPAIR

The 1631A/D is repaired to the component level by
PT-01 technicians at HP Service Centers. The logic
analyzer portion of the 1831 is repaired using an
automated form of signature analysis called Guided
Probe. This technique will isolate a bad node in
approximately 1 hour of troubleshooting time.
Exceptions to component-level repair are the
display driver board and in the case of retrofitted
units, older CPU boards. The display driver board is
athrow-away item (replacement cost: approximate-
ly $75). In retrofitted units CPU boards 01630-66503,
01630-66512, 01630-66519, and 01630-66522 can be
repaired with ET19776 or by exchanging the board
on the Blue Stripe Program (net exchange price is
$600).

The present intention is to support the 01631-66501
Analog Board under the Biue Stripe Repair
Program. Beginningin first quarter 1986 the strategy
will revert to component-level.

lile. CALIBRATION

The 1631A/D has been designed with a minimum of
adjustments, most of which can be performed with
standard bench equipment. The logic analyzer
frame has 5 adjustments, two of which require an
external controlier. An adjustment pattern for the
CRT is also available via the external controller.

Using ROM-based software, the analog board
requires two adjustments. In addition, a CAL signal
is available on the back port for probe
compensation. The analog board will automatically
perform additional self-calibration at power-up or at
any time the offset or gain settings are changed.

Once the 1631A/D is calibrated, the unit should
have the performance verified before returning it to
the customer.

Itid. PERFORMANCE VERIFICATION

P.V. for the logic analyzer uses controller-based
software and a precision signal source specifically
designed for testing the 1630. This signal source, ET
19776, is already in the field.

P.V. for the analog section is completely automated
with the use of a 200 Series Controller and a HP

J

8165A Signal Source. This performance verification '




software completely checks all published
specifications of the 1631A/D.

IV. OTHER
a. PREPROCESSORS

Preprocessors for the 1631A/D are identical to the
preprocessors for the 1630A/D. These are sup-
ported by the Blue Stripe exchange program.

b. SERVICE SOFTWARE

The service software will be modified for every
addition to the 1630 family. Customer support for
this software will extend only to the version that was
available when they purchased the software. For
instance, those customers that have purchased
1630A/D service software can purchase updates for
the 1630A/D software if updates are needed. They
will not be sent 1630G or 1631 software. 1631A/D
software will be available to them at a nomimal fee;
they would then receive updates consistent with the
1631A/D software.

Service centers that have purchased 1630A/D
software will be advised of all updates regardiess of
when their software was purchased.

V. TRAINING

Service Training is a five day lecture/lab course at
the Colorado Springs Division. The first three days
of the course cover the standard 1630A/D. The
fourth and fifth days of the course will cover the
1630G and the Analog Board, including theory of
operation, operation verification, repair, calibration
and performance verification.

The Service Seminar Course Resume is included
here.

Course Number -- B455
Course Title -- 163X Service Seminar
Course Length -~ Five days

Audience -- PT-01 Bench Technicians and
Customer Technicians

Format -- Lecture with Lab

Course Prerequisites -- Must have good knowledge
of digital troubleshooting techniques and ANSI
logic symbology; understanding of theory and use
of signature analysis; familiarity with HP 9826 or
9836 desirable.

Course Objectives -- Seminar attendees will have
the ability to operate, troubleshoot, repair, adjust
and performance test the 1630A/D/G and 1631A/D.

Course Content --

Operation of the 1630A/D/G and 1631A/D

Block Diagram and Theory of Operation

Self-Test Capability and Execution

Functional Verification Procedure

Parametric Verification Procedure

Troubleshooting Techniques to Board Level

Use of Guided Probe Troubleshooting Software

Troubleshooting Techniques from Node Level to
Component Level

Adjustment Procedures

Retrofit Procedures

Tentative Dates:
February 4-8 (COL)
March 11-15 (BID)
June 3-7 (COL)
September 16-17 {(COL)

Vi. DOCUMENTATION

The 1631A/D is shipped with it's own operating
manual (HP#01681-90801). The operating manual
provides complete information on the proper con-
figuration, installation, set-up, and the connection
of the instrument. Peripheral usage, as well as bus
control instructions, are covered.

The 1631A/D Service Manual (HP part number
01630-90903) is not shipped with the instrument,
but can be ordered separately. The Self-Support
Option (1630/K02) includes a service manual. The
manual consists of basic operating information,
performance tests description and interpretation,
adjustment and calibration procedures, a re-
placeable parts list and troubleshooting
procedures. The theory of operation, block
diagrams, schematics, and instructions are also
provided. Additional information concerning the
Guided Probe methodology is contained in the
appendix of the service manual. The ET19776 hasits
own manual (01630-93001}.

w



APPENDIX I.

Preliminary specifications for the 1631A/D analog section are as follows: .

CHANNEL 1 AND 2 (VERTICAL)

Probe Factors:
Range:

Bandwidth (#3dB8)
DC Coupled:

Gain Accuracy:
Channel Isolation:
Analog to Digital

Conversion (ADC)
Resolution:

Effective Resolution:

DC OFFSET
Range/Resolution:

Transition Time:
Input Coupling:

Input RC:

1:1, 10:1, 50:1 probe attenuation factors may be entered.

40 mV to 2.5 V full scale

dc to 50 MHz
+4% of full-scale, DC to 5 MHz

55 dB from dc to 50 MHz

+1 LSB, *+1.6% of full scale.

dc to 2 MHz: =5.0 effective bits

2 MHz to 20 MHz: >4.0 effective bits
20 MHz to 50 MHz: =3.2 effective bits
2.5VvV/1i mv

<5.25 nsec, 20% to 80% of full scale

dc

1 Mohm +2% shunted by approximately 14 pf.

TRIGGER (ANALOG) SPECIFICATIONS

Sources:
Edge:

Sensitivity:

Channel 1, Channel 2, or external trigger input.
Rising or falling edge selectable

2/10 of ful scale for channels 1 and 2
50 mV pQp for external.

TIME BASE (HORIZONTAL) SPECIFICATIONS

Sample Period:

Range:

TIME BASE ACCURACY

Sample Period:

. Time Interval
Accuracy:

5 nsec to 50 nsec in a 1-2-5 sequence.

125 nsec to 500 sec full-scale ( 10 division)

+.01% ot sample period

(equal rise and fall times)




Single Shot: ' <*15 hs for 5 ns sample periods
<+1 sample period for sample periods
of 10 ns or greater -

Continuous: <+.15 X sample period
Delay
Tracepoint: equals trigger plus delay; tracepoint can be

delayed 143 sample periods after trigger.

Tracepoint Placement .

Accuracy: within + sample period £.1 X full scale
scale voltage divided by slew rate of the input
voltage signal



APPENDIX Il.

RECOMMENDED TEST EQUIPMENT

RECOMMENDED
INSTRUMENT CRITICAL SPECIFICATION MODEL USE*
Desktop HP 200 Series Compatibie BASIC HP 9826 P.AT
Computer HP-IB Interface HP 9836
Signature HP-iB Contrallable HP 50058 P,AT
Multimeter with DVM
Oscilloscope Dual channel, delayed sweep HP 54100A/D P,A T
Bandwidth: dc to 275 MHz w/54001A probe
Time Interval Measurements
w 100 pS resolution and
+50 pS accuracy
Current HP 547A T
Probe
Test No substitute ET 19776 P.T
Accessory
Portable Supplies moving air to cool Refer to AT
Fan PC boards in the service slot Service
(REQUIRED) Manual for
assembly
procedure
if needed
Programmable 1 to 50 MHz at 0.001% accuracy HP 8165A P.AT
Signal Source Distortion <36 dB
Power Tee GR 874 TPD P.T
Power Meter HP 643A P, T
DVM HP-IB Controllable HP 3478A P, T

* P = Performance Test
A = Adjustments T = Troubleshocting




APPENDIX lil.

BASIC SUPPORT DATA WORKSHEET
HARDWARE SUPPORT

Component Model: 1631A/D Division: 0800 Colorado Springs Division Product Line: 1A

|. Hardware Support Strategy

A,

B.

C.

Strategy: Bench Repair

Comments on Strategy; Component level repair using functional verification software downloaded into
the 1631 from 200 Series Controller over HP-iB. Guided probe troubleshooting using an HP 50058
Signature Multimeter and controller will isolate problems to a bad node. A special ET is used for
parametric verification and initial CPU troubleshooting.

Support Problems: None-to-date.

Scheduled Maintenance

A.

B.

Routine Preventive Maintenance: None.
Calibration: Full specification check and adjustment as needed.

1. Calibration is automated.
2. Automated tests are performed using Test Accessory ET19776, 8165A, and 200 Series Controller.

Bench On-site
3. Calibration cycle: 0.5 Cali/yr N/A
4. Average Cal Time: 0.75 hr/cal N/A

5. Calibration is required as part of 2 year cal. cycle and as a part of repair.

. Performance Verification: Short procedure providing a 90% level of confidence that the product meets

its published specifications.

1. Performance Verification is automated.
2.-Automated tests are performed on the 200 Series Controllers.

Bench On-site
3. Op Ver Cycle: 0.5 ov/yr N/A
4. Average Op Ver Time: 0.75 hr/ov N/A

5. Operation Verification is a required part of repair.

. Functional Test. Verifies that the product performs its designed functions. Functional Test is part of

operation verification.




I1l. Unscheduled Maihtenance-Repairs . /

A. Diagnosis and Repair. Time and materials required to set ub and diagnose the fault, determine the
corrective action and replace defective components. Does not include post-repair testing (part B). ‘

Bench - On-site
1. Est Failure Factor” 0.14 Fail/instrument-yr N/A
2. Mean Time To Repair: ‘ 2.5 hours/repair N/A
3. Ave Parts Charge: " $50/repair N/A

(List Price)

B. Post-repair calibrations/Operation
Verifications/Functional Tests Same
as Section Il.

IV. Other Hardware Services

A. Site Prep: Not Applicable

B. instailation: Not Applicable

C. Loaners: Not Applicable

V. Special costs no covered above: None

* Data should be based upon 2000 operating hours/yr of product use under normal environmental and
operating conditions. Failure factor is calculated as the annualized percent Failure Rate divided by 100.



- APPENDIX IV. -

PROJECTED WARRANTY REPAIRS BY REGION

REGION Q1-85 Q2-85 Q3-85 Q4-85 Q1-86 Q286 / TOTAL
Eastern 5 20 16 11 16 12
Midwest 2 9 8 10 6 7
Southern 7 10 10 9 8 4

- Neely 21 34 46 32 18 15
US-TOTAL 35 73 80 62 48 48 346
UK 6 8 15 8 0 0
France 7 3 14 1 0 0
Germany 6 7 5 2 0 0
N.Europe 3 4 5 0 0 0
S.Europe 2 4 7 6 1 2
EUROPE-TOTAL 24 26 45 22 1 2 120
Canada 2 3 3 2 2 3
Japan 1 6 10 6 0 0
OTHER 2 6 4 7 6 4
ICON-TOTAL 5 15 17 15 8 7 67
WORLD 3 2 4 6 2 0 17
TJOTALS 67 116 146 105 59 57 550

** Based on estimated A.F.R. of 0.14 failures/instrument-year.
An instrument-year is 2000 hours of operations.
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APPENDIX V.

1630/K02 PRODUCT SUPPORT PACKAGE (1630A/D/G, 1631A/D)

ET19776 ..t ittt Electronic Test Tool

01630-23801 ......... O Board Puller

01630-66508 ......cii ittt Timing Slave Board

0163066550 ......iiiii it ittt i Extender Board

01630-90007 ... ..vvinniiiiiiiiineerennerineennanes CPU Data Disc(66515)
'01630-90036 ........ e e 1630A/D/G Program Disc 1
01630-90037 . ...oiiiiiiiiireieretsineneaecinennanns 1630A/D/G Program Disc 2
01630-90039 ....viiiiiiiirrinnnienenrneernneeannns State Data Disc(66505)
01630-90040 ......coiviiiuiiineinnerinoeenaceaneees State Data Disc(66509/18)
01630-90041 ... .. ittt iriiiereerinreosnosnansoeess Timing Master Data Disc(66506)
01630-80042 .......ci ittt ittt Timing Master Data Disc(66510)
01630-90043 ... ...ttt et Timing Slave Data Disc(66508)
01630-90046 ........coviiierennrnnrenneercnnannnas CPU Data Disc(66526)
01630-80904 . ... ..ottt Guided Probe Notes

01630-90905 .......oiiiiiiiiiiiiriiiiinernnnnnses 1630A/D/G Service Manual
01630-90911 ..\ttt ittt eie e iieraeeaannas 1630A/D/G Operating Manuali
01631-90901 ... ...ttt ittt iineeernnenaaas 1631A/D Operating Manual
01631-90903 .. ..uvvierreitieitaitreareaireaanas 1631A/D Service Manual
0403-0483 .......iiiiiiiiiiiiiiiiii it e Board Extractor

1027 2A i e et e, State-Timing Probe

B001-3578 ittt i it i i it e Service Slot Support Bracket(left)
100 B 1Y 4 C Service Slot Support Bracket(right)
B001-8577 . i i i i et et e Analog Left Support Bracket
5001-3578 ..t e e e Analog Right Support Bracket
50013579 . ittt i i et e e e e Analog Front Support Bracket
80208707 . it e i e e e IC Extractor

B061-6136 . ...t Analog Extender Bracket
7121-3661 ...... SOOI Pod 0 Label For 10272A
B5957-7T306 ...ttt i e 1630A/D/G, 1681A/D Service Training
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POWER SUPPLY PRIMARY CURRENT LIMIT MODIFICATION

The additional demands placed upon the 1630 power supply due to the 1630G modifications has
necessitated a change in the primary current limit. The additional current demands at start-up are
now exceeding the-original design. This is particularly a problem at the higher voltage levels in
Europe. : ' .

FAILURE IDENTIFICATION:

If the power supply has limited, the CRT screen will not come up when the units are switched on. The
“PL” LED on the power supply LED bank will be lit. It is the right-most LED when facing the
instrument. : '

PARTS REQUIRED: 07570394 (51.1 ohm resistor)
MODIFICATION INSTRUCTIONS:

1. REMOVE THE POWER CORD FROM THE INSTRUMENT.
LET INSTRUMENT SET 3 MINUTES.

Remove top cover of instrument. :

Remove the power supply.

. Remove the 68.1 ohm resistor (R15).

Replace with the 51.1 ohm resistor 0757-0394.

Reassemble instument.

. Cycle power to insure screen comes on

NeOuk N

Repair Time: 1 hour.
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Switzerland. In Japan: Yokogawa-Hewlett-Packard Ltd., 29-21, Takaido-Higashi, 3-chome, Suginami-ku, Tokyo 168, Japan. '
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8-1. INTRODUCTION

The service section provides theory, block
diagrams, and schematics for troubleshooting
the logic analyzer.

This section consists of six sections or service
groups:

8A - Power Supply and Motherboard
8B - CPU, Keyboard, and Display
8C - State Master Acquisition

8D - Timing Master Acquisition

8E - Timing Slave Acquisition

8F - Analog Acquisition

HP 1630A/D/G, 1631A/D - Service

SECTION VI
SERVICE

Each service group contains its own table of
contents, theory, block diagrams, and
schematics pertaining to that subsystem.

8-2. SAFETY CONSIDERATIONS

Read the Safety Summary at the front of this
manual before servicing this instrument.
Before performing each procedure, review it
for cautions and warnings. For example, when
working around the power supply and display
circuitry, caution should be taken to avoid
potentially lethal voitages.

CAUTION

An external cooling fan is required to
cool PC boards inserted into the service
connecter. An adequate fan should be
available to any service organization.

8-1
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8-3. BLOCK DIAGRAM THEORY (see
figure 8-1)

POWER SUPPLY BOARD. The power supply
board supplies +15, +12, -12, +5, -2.4, and -5.2
V to the different boards in the analyzer. The
power supply uses the "switching technique”
for converting AC to the six DC voltages.

CPU BOARD. The CPU board is the interface
between the operator and the system. The
CPU board provides measurement
programming of the state and timing boards,
keyboard control, display generation, HP-IB
and HP-IL interfacing, and waveform
formatting.

STATE MASTER BOARD. The State Master
board receives 27 bits of data and three clocks
from Pods 2, 3, and 4. State may also receive
either 8 or 16 more bits of data if one or both
of the two timing boards are in the State
mode.

TIMING MASTER BOARD. The timing master
board receives 8 bits of data from a timing pod
for timing and glitch analysis. Timing master
may be run in the State mode.

STATE SLAVE BOARD. The State Slave board
is provided only in the 1630G. The State Slave
board takes the place of the Timing Slave in
the block diagram. Full coverage of this board
is covered in Section 8F. It receives thirty
channels of data from the target system and
stores it under control of the State Master.
Relative and absolute counting of stored states
and time is provided by this board. The State
Master board also provides non-volatile
storage of one instrument set-up and
microprocessor disassembler.

8-2 .

TIMING SLAVE BOARD (1630D and 1631D
only). The timing slave receives 8 bits of data
from its own pod, allowing Timing Analysis to
be as much as 16 bits wide. Slave timing may
also be run in the State mode. For 35-bit wide
state analysis, only the Timing Slave board can
be run in the State made. In the 35- bit mode
the Timing Master must be used for timing,
since it contains the timing qualification
circuitry.

ANALOG BOARD (1631A/D only). The Analog
Board digitizes two channels of analog

 waveform. It has an external trigger input or it

can be triggered by the signal from either
channel. It can be run as a slave to the other
acquisition systems or it can be master to
them. The full scale input range is from 40mV
to 2.5V. .

EXTERNAL INTERFACE. The CPU board may
communicate with compatible external devices
via HP-IB and HP-IL. HB-IB is a parallel
bi-directional  form of communication,
whereas, HP-IL is a bit-serial unidirectional
loop. Devices connected to HP-IB and HP-IL
may be either talkers, listeners, or controllers.
The 8 switch dip SW1 configures the logic
analyzer on one of these buses.

The rear panel Port BNC can supply six
acquisition signals on a multiplexed basis. An
additional BNC supplies a +5 volt output for
accessories such as a pre-processor option.

DISPLAY BOARD AND CRT. The display driver
is an OEM assembly, not serviced by HP. The
display assembly receives video and timing
information from the CPU board.

|
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8-4. LOGIC CONVENTION

Logic states are defined as follows:

0 - False, negated, inactive, or unasserted
state.

1 - True, active, or asserted state.

Voltage levels representing logic states:

LOW (L) The more negative of two
voltage levels.

HIGH (H) The more positive of two voltage
levels.

Signals may be either HIGH true, or LOW true,
as indicated by the mnemonics on the
schematics.

The logic analyzer includes both TTL and ECL

ICs. Worst case voltage levels for
troubleshooting and  signature  analysis

8-4

purpose are as follows (IC data sheet
specifications may be more accurate):

TTL Voltage Levels

Level Voltage
LOW less than 0.8 V
HIGH greater than 2.0 V

ECL Voltage Levels

Level Voltage
LOW less than -1.50 V
HIGH greater than -1.10 V

8-5. ECL ATTRIBUTES

Because ECL inputs are pulled down inside
the IC, an unconnected ECL input is LOW.

ECL outputs may be tied together in the same
way as open-collector TTL outputs. Thus,
they may be wire-ANDed or wire-ORed.
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Table 8-1. Logic Symbols, (sheet 1 of 3)

GENERAL

All signals flow from left to right, relative to the symbol's orientation with inputs on the left side of the symbol, and
outputs on the right side of the symbol (the symbol may be reversed if the dependency notation is a single term.)

All dependency notation is read from left to right (relative to the symbol’s orientation).
An external state is the state of an input or output outside the logic symbol.
An internal state is the state of an input or output inside the logic symbol. All internal states are True = High.

SYMBOL CONSTRUCTION

Some symbols consist of an outline or combination of outlines together with'one or more qualifying symbols, and the
representation of input and output lines.

NPUTS% & QUTPUTS
— N
u9s

Some have a common Control Block with an array of elements:

CHIP CONTROL
FUNCTION - / BLOCK
= CTR DIV 16
9 By
: 1 M2 COMMON
COMMON —E G3 15/OUTPUT
CONTROL—» G4 3.5CT=15 3—
INPUTS =10 G5 45CT= 0 DEPENDENCY
—L I Gs | — NOTATION
._2: 2.35.6+/1,C7 <—""]
ARRAY ) 2.4.5.6-/1,C7 LEAST
ELEMENTS SIGNIFICANT
—l o I—/ ELEMENT
4 175 01 13
INPUTS —» 5 5 [2] 12 -— QUTPUTS
_6_ 70 [3] —A
\ MOST
SIGNIFICANT

ELEMENT

CONTROL BLOCK - All inputs and dependency notation affect the array elements directly. Common outputs are
located in the control block. (Control blocks may be above or below the array elements.)

ARRAY ELEMENTS -Ali array elements are controlled by the control block as a function of the dependency notation.
Any array element is independent of all other array elements. Unless indicated, the least significant elementis always

closest to the control block. The array elements are arranged by binary weight. The weights are indicated by powers
of 2 (shownin []).

LS-08-09-82 - 1
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Table 8-1. Logic Symbols, (sheet 2 of 3)

INPUTS - Inputs are located on the left side of the symbol and are affected by their dependency notation.

Common control inputs are located in the control block and control the inputs/outputs to the array elements
according to the dependency notation.

inputs to the array elements are located with the corresponding array element with the least significant element
closest to the control block.

OUTPUTS - Outputs are located on the right side of the symbol and are effected by their dependency notation.
Common control outputs are located in the control btock.

Outputs of array elements are located in the corresponding array element with the least significant bit closest to
the control block.

CHIP FUNCTION - The labels for chip functions are defined, i.e., CTR - counter, MUX - multiplexer.

DEPENDENCY NOTATION

Dependency notation is always read from left to right relative to the symbol's orientation.

Dependency notation indicates the relationship between inputs, outputs, or inputs and outputs. Signals having a
common relationship will have a common number, i.e., C7 and 7D...C7 controis D. Dependency notation
2.3.5.6+/1,C7 is read as when 2 and 3 and 5 and 6 are true, the input will cause the counter to increment by one
count....or (/) the input (C7) will control the loading of the input value (7D) into the D flip-flops.

The following types of dependencies are defined:

a. AND (G), OR (V), and Negate (N) denote Boolean relationship between inputs and outputs in any
combination.

b. Interconnection (Z) indicates connections inside the symbol.

C. Controi (C) identifies a timing input or a clock input of a sequential element and indicates whichinputs are
controlled by it.

d. Set (S) and Reset (R) specify the internal logic states (outputs) of an RS bistable element whenthe Ror S
input stands at its internat 1 state.

e. Enable (EN) identifies an enable input and indicates which inputs and outputs are controlled by it (which
outputs can be in their high impedance state).

f. Mode (M) identifies an input that selects the mode of operation of an element and indicates the inputs and
outputs depending on that mode.

g.  Address (A) identifies the address inputs.

h. Transmission (X) identifies bi-directional inputs and outputs that are connected together when the
transmission input is true.

DEPENDENCY NOTATION SYMBOLS
A Address (selects inputs/outputs) (indicates binary range) N Negate (complements state)
o} Control (permits action) R Reset Input
EN  Enable (permits action) S Set Input
G AND (permits action) \ OR (permits action)
M Mode (selects action) Z Interconnection
X Transmission
LS-08-09-82 - 2
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Table 8-1. Logic Symbols, (sheet 3 of 3)

1630A/D/G, 1631A/D - Service

f'\ Analog Signal
& AND

} { Bit Grouping

D Buffer
!

=1 Exclusive OR

Compare

Dynamic

“L Hysteresis
? Interrogation

— Internal Connection

b I Inversion

OTHER SYMBOLS

O Negation
—%— Nonlogic Input/Qutput

<

Open Circuit (external resistor)

>

Open Circuit (external resistor)

=1 OR ,

F3 Passive Pull Down (internal resistor) ( )
€ Passive Pull Up (internal resistor)

1 Postponed

Shift Left (or up)

LABELS
BG Borrow Generate CO Carry Output
B Borrow Input CP  Carry Propagate
BO Borrow Qutput CT Content
BP  Borrow Propagate D Data Input
CG Carry Generate E Extension (input or output)
(of] Carry Input F Function
MATH FUNCTIONS
A3 Adder >
ALU Arithmetic Logic Unit <
COMP  Comparator CPG
DIV Divide By m
= Equal To P-Q
CHIP FUNCTIONS
BCD Binary Coded Decimal ' DIR Directional
BIN Binary DMUX  Demultiplexer
BUF Buffer FF Flip-Flop
CTR Counter MUX Multiplexer
DEC Decimal ocCT Octal

DELAY and MULTIVIBRATORS

J1un Astable

I'M'l Delay

Ut Nonretriggerable Monostable
NV Nonvolatile

J L Retriggerable Monostable

Shift Right (or down)

Solidus (allows an input or output to have
more than one function)

Tri-State
Causes notation and symbols to effect
inputs/outputs inan AND relationship, and to

occur in the order read from left to right.

Used for factoring terms using algebraic
techniques.

[ ] Information not defined.

&® Logic symbol not defined due to complexity.

J Input

K Input
Operand
Transition
Count Up
Count Down

4+ = TV X<

Greater Than

Less Than

Look Ahead Carry Generzator
Multiplier

Subtractor

RAM Random Access Memory
RCVR Line Receiver

ROM Read Only Memory

SEG Segment

SRG Shift Register

1.S-08-09-82 - 3
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Table 8-2. Schematic Diagram Notes

———— —— oo
ETCHED CIRCUIT BOARD {925) WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESES
—_—— USING THE RESISTOR COLOR
CODE
FRONT PANEL MARKING
: { (925) ISWHT-RED-GRN |
0- BLACK 5- GREEN
o 1- BROWN 6-BLUE
r “l 2-RED 7- VIOLET
1 3 REAR-PANEL MARKING 3 - ORANGE 8- GRAY
————- 4-YELLOW  9-WHITE
MANUAL CONTROL
* OPTIMUM VALUE SELECTED
) AT FACTORY, TYPICAL
VALUE SHOWN; PART MAY
HAVE BEEN OMITTED.
/] SCREWDRIVER ADJUSTMENT
UNLESS OTHERWISE INDICATED:
TP ELECTRICAL TEST POINT RESISTANCE IN OHMS
TP (WITH NUMBER) CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES
NUMBERED WAVEFORM
Q NUMBER CORRESPONDS TO uP = MICROPROCESSOR
ELECTRICAL TEST POINT NO. P/O = PART OF
NC = NO CONNECTION
LETTERED TEST POINT W = CLOCKWISE END OF VARIABLE
Q NO MEASUREMENT AiD RESISTOR
PROVIDED
W COMMON CONNECTIONS. ALL LIKE-DESIGNATED POINTS ARE CONNECTED.

NUMBER ON WHITE BACKGROUND = OFF-PAGE CONNECTION.
LARGE NUMBER ADJACENT = SERVICE SHEET NUMBER FOR OFF-PAGE CONNECTION.

@ CIRCLED LETTER = OFF-PAGE CONNECTION BETWEEN PAGES OF SAME SERVICE
SHEET.
B-2 SOURCE (DESTINATION) OF A SIGNAL FROM (TO) ANOTHER ASSEMBLY. LETTER GIVES

SERVICE GROUP AND NUMBER REFERENCES SCHEMATIC WITHIN THAT GROUP.

INDICATES SINGLE SIGNAL LINE

NUMBER OF LINES ON A BUS

; 1))
/7

S$TD-20-09-81




8-6. REMOVAL AND INSTALLATION
OF MAINFRAME COMPONENTS

This section contains removal instructions for
the system PC boards and the CRT. Read the
Safety Summary at the front of this manual
before servicing this instrument. Ali removal
procedures are based on the 163XD systems.
The removal procedures also apply to the
163XA systems except that they contain one
less board.

WARNING I

Hazardous potentials exist on the power
supply, the CRT, and on the display
driver board. To avoid electrical shock
the following procedures should be
closely adhered to. Wait at least three
minutes for the capacitors on the power
supply and display driver boards to
discharge before  servicing  this
instrument. Wear safety glasses!!!

E CAUTION

Never install or remove any circuit
board with the power switched ON.
Component damage may occur!!!

NOTE

When a board is installed verify that it
is fully seated into the connector.

HP 1630A/D/G, 1631A/D - Service

8-7. Acquisition Board Removal (State
and Timing)

a. Switch power OFF and disconnect the AC
power cord.

b. Completely remove the two screws that
secure the rear door. See figure 8-2.

c. Carefully remove the probe cable plugs by
their plastic housing. See figure 8-3.

d. Remove the four screws that secure the rear
cover and remove cover. See figure 8-3.

e. Carefully remove the desired acquisition
board by inserting the "board puller" into the
removal holes located at the rear of the
board. See figure 8-4.

An acquisition board can be installed by
reversing the removal procedure.

8-8. CPU Board Removal

a. Follow steps (a) through (d) of the
Acquisition board removal procedure.

b. Completely remove the two screws securing
the CPU board to the rear panel. See figure
8-5.

c. Remove the two plastic standoffs and
loosen the screw that secures the bottom
cover. See figure 8-5.

~d. Carefully tilt the instrument on its side and

remove the bottom cover.

e. Disconnect the cables from the CPU board
that go to the keyboard and the display
driver board. See figure 8-6.

f. Carefully remove the CPU board by
inserting the "board puller" into the
appropriate removal holes located at the
rear of the board. See figure 8-4.

The CPU board can be installed by reversing
the CPU board removal procedure.
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8-9. Power Supply Board Removal

WARNING I

Hazardous voltages are present in the
power supply, the CRT, and on the
display driver board, even with the main
line power switch set in the OFF position
and power cord removed. Use extreme
caution while servicing the unit with the
top cover removed. Wait three minutes
for the capacitors on the power supply
and display driver boards to discharge
to a safe voltage.

CAUTION

Be certain that the perforated side cover
is installed on the right-hand side of the
instrument (as you face the front of the
unit). If the side covers are mis-installed,
insufficient air flow will result and
component damage may occur.

a. Follow steps (a) through (d) of the
Acquisition board removal procedure.

b. Completely remove the two screws securing -

the CPU board to the rear panel. See figure
8-5.

c. Remove the four plastic standoffs and
loosen the two screws that secure the top
and bottom covers and remove the covers.
See figure 8-7.

d. Loosen the screw that secures the
perforated side panel and remove. See
figure 8-7.

e. Remove the two screws that attach the
handle and the side cover to the frame.
Remove cover.

f. Carefully tilt instrument on its side and
remove the four screws holding the rear
panel to the bottom of the frame. See
figure 8-8.

8-10

g. Disconnect the cables from the CPU board
to the keyboard and display driver boards.
See figure 8-6.

h. Lay the instrument back on its base.
Carefully remove all of the boards from the
frame by inserting the "board puller” into the
appropriate removal holes located at the
rear of each board. See figure 8-4.

i. CAREFULLY remove the power switch shaft
with a 1/4 inch wrench. See figure 8-9.

j. Remove the two screws by the line plug and
the two screws securing the rear panel to
the card cage. See figure 8-10.

k. Remove the four screws that attach the
plastic power supply cover and ground strap
to the top of the frame. See figure 8-9.

I. Unplug the fan from the power supply and
gently push out on each corner from the
inside of the rear panel. The rear panel and
the fan assembly should remove as one
unit.

m.Remove the three screws securing the
power supply board to the card cage
bracket. See figure 8-11.

n. Pull the power supply board straight back
from the motherboard connector and
remove from the frame.

The power supply board can be installed by
reversing the removal procedure. See figure
8-4 for the card cage slot for each board.

8-10. Motherboard Removal

a. Follow steps (a) through (n) of the power
supply board removal procedure.

b. Remove the six screws that secure the
motherboard to the keyboard cover. See
figure 8-12.

The motherboard can be installed by reversing
the removal procedure.

.) A
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8-11. Keyboard Removal

¢

WARNING I

Hazardous voltages are present in the
power supply, the CRT, and on the
display driver board, even with the main
line power switch set in the OFF position
and power cord removed. Use extreme
caution while servicing the unit with the
top cover removed. Wait three minutes
for the capacitors on the power supply
and display driver boards to discharge
to a safe voltage.

a. Remove the four plastic standoffs and
loosen the two screws that secure the top
and bottom covers. See figure 8-7.

b. Tilt the instrument on its side and remove
the screw indicated in figure 8-13 and the
bottom cover.

c. Carefully lay unit in its proper bottom down
position and remove the top cover.

d. Carefully pry up and remove the top plastic
trim strip and remove the screw indicated in
figure 8-14.

e. Slowly peel the two side vinyl adhesive trim
strips being careful not to tear them.

CAUTION

Discharge the post accelerator lead to
the grounding Ilug ONLY. Component
damage will occur if discharged to other
areas.

NOTE

The CRT may charge up by itseif even
while disconnected. Discharge the CRT
by shorting the post accelerator terminal
of the CRT to the ground lug with a
jumper lead before handling.

f. Short out the charge on the CRT by
connecting a jumper lead between the
ground lug of the CRT and the shaft of a

HP 1630A/D/G, 1631A/D - Service

screwdriver. Slip the screwdriver under the
protective rubber cup of the post accelerator
lead and then momentarily touch the
screwdriver to the metal clip of the post
accelerator lead.” See figure 8-14.

g. Disconnect the post accelerator lead from
the CRT by firmly squeezing on the rubber
cup until the metal clip disengages from the
CRT.

h. Disconnect the cable connecting the
cathode of the CRT to the display driver.
See figure 8-14.

i. Disconnect the two cables connecting the
CRT yoke to the display driver. See figure
8-14.

j. Carefully pull and remove the black wire
connecting the CRT ground Ilug to the
display driver. See figure 8-14.

k. Remove the four side screws (two screws to
a side) that secure the front bezel to the
frame. These are located under the
adhesive side trim strips. See figure 8-15.

|. Carefully pull the front bezel away from the
frame being careful not to scratch the bezel
or break the line switch shaft.

m.Remove the four screws and washers
connecting the keyboard to the front bezel.
See figure 8-16.

To install a keyboard reverse the removal
procedure.

8-12. CRT Removal

a. Follow steps (a) through (I) of the keyboard
removal procedure. All WARNINGS and
CAUTIONS apply for the CRT removal
procedure.

b. Remove the four screws and washers
securing the CRT to the front bezel. See
figure 8-16.

To install a CRT, reverse the removal
procedure.
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8-13. Display Driver Removal

a.

d.

Turn OFF instrument and remove AC power
cord.

. Remove the two plastic standoffs and

loosen the screw that secures the top cover
to the frame. Remove top cover. See
figure 8-7.

. Remove the two screws that connect the

handle and the side panel to the frame.
Remove side cover.

CAUTION

Discharge the post accelerator lead to
the grounding lug ONLY. Component
damage will occur if discharged to other
areas.

NOTE

The CRT may charge up by itself even
while disconnected. Discharge the CRT
by shorting the post accelerator terminal
of the CRT to the ground Ilug with a
jumper lead before handling.

Short out the charge on the CRT by
connecting a jumper lead between the

ground lug of the CRT and the shaft of a
screwdriver. Slip the screwdriver under the
protective rubber cup of the post accelerator
lead and then momentarily touch the
screwdriver to the metal clip of the post
accelerator lead. See figure 8-14.

e. Disconnect the post accelerator lead from
the CRT by firmly squeezing on the rubber
cup until the metal clip disengages from the
CRT.

f. Disconnect the cable connecting the
cathode of the CRT to the display driver.
See figure 8-14.

g. Disconnect the two cables connecting the
CRT yoke to the display driver. See figure
8-14.

h. Carefully pull and remove the black wire
connecting the CRT ground Ilug to the
display driver. See figure 8-14.

i. Remove the six screws that mount the
display driver on the frame and remove
board. See figure 8-17.

To install a display driver board reverse the
removal procedure.
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8-14. Analog Board Removal d. Remove the nuts and washers from the
three BNCs at the front of the instrument.

a. Turn OFF instrument and remove AC power
cord. ’ e. Remove the two screws along the inside
edge of the analog board.
b. Turn instrument onto it's top and remove ‘
the bottom rear feet. f. Carefully slide- the board out of the
instrument.
c. Using the screw in the rear center of the

bottom cover remove the cover. The Analog Board can be installed by

reversing the above procedure.

REMOVE NUTS
AND WASHERS
FROM BNCs

REMOVE THESE"
SCREWS

Figure 8-18.
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SERVICE GROUP 8A
POWER SUPPLY AND MOTHERBOARD

8A-1. INTRODUCTION

This Service Group contains block and
component level theory, troubleshooting and

schematic information necessary to service the -

logic analyzer power supply and motherboard.
Service group 8A is separated into two
sections: theory and troubleshooting.

8A-2. SPECIFICATIONS

The power supply used in the logic analyzer is
a switching power supply that converts the AC
line input to six regulated DC voltages. Table

8A-3. SAFETY CONSIDERATIONS

WARNING I

Several parts of the power supply have
lethal voltage and current potentials
associated with them.  Primary filter
capacitors C10 and C11 are very large
and have 300 volts across them, + or -
150 vdc to ground. This provides a
great deal of potential energy. With
their respective bleeders R4 and RS, the
discharge time constant is 60 seconds so
even with the supply turned OFF it can

8A-1 contains individual specifications for each be dangerous! Therefore, wait at least
voltage. three minutes for the supply to
discharge before servicing.

Table 8A-1. Power Supply Specifications

INPUT

115 volt range: 90 to 127 VAC  Input Imax = 4 Amps
230 volt range: 180 to 253 VAC  input Imax =2 Amps
Frequency Range: 48 to 66 Hz in either voltage range.

OUTPUT
Volts % Tolerance Maximum Current (Amps)
+15 5 0.8
+12 5 0.25
+5 5 . 87
2.4 10 8.0
-5.2 -5, +10 25.0
-12 5 0.25

8A-1
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8A-4. POWER SUPPLY BLOCK
DIAGRAM (see Figure 8A-1)

The power supply is separated into three basic
sections; Primary, Control and Secondary.
The following is a brief outline of each section.

PRIMARY SECTION. The primary section is
responsible for providing a rectified and
conditioned switching source of approximately
plus and minus 150 VDC, along with
transformation for control power. The primary
section also provides protection to the supply
from AC input surge current and overvoltage

8A-2

conditions. This section also drives the
internal cooling fan. :

CONTROL' SECTION. Control  voltage
generation, modulation and switching are the
main functions of the control section.
However, LED failure indication and failure
execution is also a function of this section.

SECONDARY SECTION. The secondary
section is responsible for filtering, rectification
and feedback for the DC power supplies.
Also, this section outputs all of the supplies to
the test connector and the motherboard.
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Figure 8A-1. Power Supply Block Diagram
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8A-5. POWER SUPPLY THEORY OF
OPERATION

The theory of operation gives detailed
operation of the circuitry on the power supply
board. Refer to power supply schematic figure
8A-6 while reading.

8A-6. Primary Section

The power supply begins operation when the
power switch (SW2) is turned ON providing AC
line to FL1 which filters the AC for radio
frequency interference (RFI). According to the
setting of the line select switch (SW1), the
primary section will operate in two modes,
either 115 VAC or 230 VAC.

8A-7. 115 VAC OPERATION. Notice the way
that the neutral line is wired to the primary
output of the bridge rectifier (CR4), only two of
the diodes of CR4 are used. These are the
two that connect to the AC line input of CR4.
This configuration produces ~300V across the
+ and - outputs of CR4. During the 115 VAC
mode this circuitry forms a half wave voltage
doubler. Furthermore, while in the 115 VAC
mode the primaries of T1 are in parallel so
there is 115 VAC across each primary. The
outputs of T1 are in parallel and have the
same voltage across them during either the
115 or 230 VAC modes.

8A-8. 230 VAC OPERATION. When SW1 is in
the 230 VAC mode, all four diodes in the
bridge rectifier (CR4) are used. However, the
voltage across the + and - outputs of CR4 is
still =300V. During the 230 VAC mode this
circuitry forms a full wave rectifier. While in
the 230 VAC mode the primary inputs of T1
will be in series and still have 230 VAC across
each primary winding.

The fan, in either the 115 VAC or 230 VAC
mode will always have 115 VAC driving it. The
varistors RV1 and RV2 on the primary side of
T1 are for transient suppression. The
thermistor, RT3, provides surge current
protection for CR4.

8A-4

8A-9. SURGE CURRBENT PROTECTION.
Because input filter capacitors C10 and C11
are connected directly across the rectified line,
a form of surge current protection is provided
to hmit line surges during turn on. RT3
provides this protection.

8A-10. OVERVOLT PROTECTION. During an
AC overvolt situation E1, E2, RT1, RT2 provide
protection to the supply. When the neon bulbs
(E1 and E2) reach their maximum voltage limit
(~240 V), they drop to a low impedance and
draw current through the thermistors (RT1 and
RT2) and discharge C10 and C11. Note that
due to a thermistor's high negative
temperature coefficient of resistance, a
thermistor presents a fairly high resistance
when cold (during turn on) and a very low
resistance when hot.

NOTE: This circuitry is only in earlier
instruments. Please see the appropriate
Service Note at the back of this manual.

8A-11. RFlI SUPPRESSION. RFl is generated
by unwanted frequency energy caused by the
switching components in the power supply.
Inductors L2 (balun) and L1 prevent this radio
frequency interference from being conducted
back into the AC line.

8A-12. Control Section

The control section mainly consists of the
circuitry needed to control the operation of the
pulse width modulator (PWM). Also covered is
the error detection and execution circuitry
needed to control modulation.

8A-13. PWM OVERVIEW (see Figure 8A-2). A
pulse width modulator (PWM) requires four
signals for proper modulation: a reference
voltage, a feedback from the output to
compare with the reference voltage for error
detection, feedback current from the output for
output current limiting, and a predetermined
switching frequency.
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Figure 8A-2. Functional Block Diagram of a PWM

A PWM modulates it's output transistors pulse
width (ON time) according to the demands of
the system. In this manner it controls the
amount of current each switching transistor
delivers and therefore controls the power. The
PWM configuration used by this supply is for
push-pull modulation. Push-pull modulation
means that each internal open collector output
transistor is turned ON alternately by the
pulse-steering flip-flop. This configuration is
determined by the output control input (OC)
pin 13 being tied to the PWM's internal 5V
reference regulator, pin 14. )

8A-14. MODULATION CONTROL. If the +5V
feedback voltage at pin 1, U5, is higher than
the reference voltage at pin 2, the PWM
determines that the output voltage is too high.
It then reduces its output transistors pulse
widths to within limits.

8A-15. PWM SOFT START. When AC is
switched ON, capacitor C21 has not charged.
This forces the dead-time control input, pin 4
of U5, to follow the 5V reference regulator
output, pin 14. Note, when dead-time is high,
both outputs are disabled (100% dead-time).
While C21 is charging through RP2 (pins 5
and 6), the output pulse widths are allowed to
modulate slowly until dead-time is low and
100% modulation is allowed. Soft start is used

to prevent large current surges which may
occur on power up. Also, a soft start prevents
a false signal, possibly created by the control
circuitry, from resetting the PWM during power

up.

8A-16. PWM SWITCHING FREQUENCY. The
42 KHz internal oscillation frequency of the
PWM is determined by the RC time constant
of R21 and C22 connected to pins 6 and 5 of
US. Therefore, each open collector output
transistor (pins 8 and 11) is turning ON and
OFF alternately at about 21 KHz.

8A-17. CURRENT SWITCHING OPERATION
(see figure 8A-6). The open collector outputs,
pins 11 and 8 of U5, are complementary and
non-overlapping. For zero on-time (zero
modulation time), both outputs are high. As
demand increases, each output stays low (at
different times, non-overlapping) for a longer
period until one is going high as the other is
going low or until one of the feedback signals
limits the pulse duration. Each output is
inverted through U2F,G, another open
collector device, and alternately causes
changing current through the primaries of T2
and T3. These transformers alternately turn
Q1 and Q2 ON and OFF which causes the
current in the primary of T5 to alternate.

8A-5
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The signals CC1 and CC2 (from UZ2B,C)
prevent or delay the switching of Q1 and Q2.
For example, suppose the following condition
exists. The power supply is experiencing a
heavy demand and must allow close to 100%
modulation to meet it. Q1 has turned ON per
the request of the PWM and has pulled the
one node of T5 to the + primary voltage. Then
the PWM tells Q1 to turn OFF and Q2 to turn
ON. Q2 can turn ON immediately, but Q1
cannot turn OFF that quickly because of
charge storage. The CC2 signal is a feedback
signal from the secondary of T5 senses this
condition and and will not allow Q2 to turn ON
until Q1 turns OFF and the voltage on the
secondary of T5 stabilizes. To allow Q2 to
turn ON sooner would have the effect of
shorting the + primary voltage to the - primary
voltage for a short period of time (an
enormous waste of power not to mention
damage to components).

8A-18. Control Power Supply

As soon as AC is switched ON, CR1 rectifies
AC and starts charging C3, a ripple filter for
the 12 volt regulator VR1. The output of VR1
lags the input by about 1 V on power up until
it stabilizes at +12 V. VR1 is the power supply
for +12C (a control power supply used only on
the power supply board). +12C supplies Ut
which is the +5 reference source (+5REF).

8A-19. PWM Failure Modes

8A-20. PWM FAILURE EXECUTION. There are
seven failure execution circuits in the power
supply. One of these failures, -5.2 current
limit, affects the current limit input, U5 pins 15
and 16, of the PWM. Four of the failures affect
the Compensation/PWM Comparator input
(COMP) pin 3, U5. The COMP input must be
allowed to float during normal operation. If an
error occurs with the +5 or -2.4 current limit,
primary current limit, or thermal shutdown pin
3 will be pulled high and the PWMs’ output
transistors will be shut OFF. Two of the
failures, +5 and -5.2 overvoltage act directly on
the drive lines to the Primary Base Drive
Transformers.

8A-6

Several of these failures have LED indicators
which indicate the nature of the failure.

8A-21. PWM CURRENT LIMITING. This power
supply uses fold-back current limiting (see
figure 8A-3). The actual current limit value is
determined by sensing the DC voltage
developed across the internal resistance of T6
pins 2,11 and 3,10 (T6 contains six internal
inductors). Current limiting of the -5.2V supply
works- by developing a voltage across C20 that
is equivalent to the maximum load current
times the internal resistance of T6 pins 2,11
and 3,10. The voltage across C20 is then
compared to the reference voltage at pin 15 of
U5. The foldback of the maximum current
limit value is determined by the decrease in
the voltage across R17. When the voltage
across R17 decreases, the voltage required
across C20 also decreases. The decrease
across C20 causes the PWMs internal
comparator to go more positive and reduce
modulation until the -5.2 output voltage across
R16 increases, allowing C20 to charge to the
value of the reference voltage.

VOLTAGE OUT
—

VMax

1 { currenT out

IFOLDBACK MAX Imax

Figure 8A-3. Foldback Current Limiting

8A-22. +5 CURRENT LIMIT. This circuit also
operates similarly to the PWM except: the DC
component is taken from T6 pins 1 and 12;
C43 sets the current limit value; R36 sets the
foldback limit; and P/O RP3 pins 4 and 3
adjust the foldback limit. When current limit
occurs, pin 14 of U6D goes high and biases
CR17, which makes pin 3 of U5 more positive
and reduces modulation.

‘
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8A-23. -2.4 CURRENT LIMIT. This circuit
operates similarly to the PWM except: the DC
component is taken from T6 pins 4 and 9; C45
sets the current limit value; P/O RP3 pins 5
and 6 set the foldback limit; and R40 adjusts
the foldback limit. When a current limit
occurs, pin 8 of U6C goes high and biases
CR16, which makes pin 3 of U5 more positive
and reduces modulation.

8A-24. U3 AND U4 OPERATION. U3 and U4
are overvoltage sensors. U3 and U4 will turn
ON LEDs if an error condition is detected, and
both will generate SHUTDOWN. U3 and U4
work in the following manner. When the
voltage at pin 2 exceeds the voltage at pin 7
by 2.6 volts, the output pin 8 latches high to
turn ON the failure LED and generate
SHUTDOWN. The capacitor on pin 3 and pin
4 of U3 and U4 determine the minimum
amount of time that an error must exist before
they turn ON, thus providing transient
protection.

8A-25. PRIMARY CURRENT LIMIT. U4
detects an error via T4. The primary side of T4
is in the return loop of the minus primary
voltage for the switching transistors. The
change of current through the primary of T4
establishes a voltage drop in the secondary,
rectified by CR10, divided by R14 and R15,
and detected at pin 2 of U4. If the voltage at
pin 2 of U4 is greater than 2.6 volts, (a slight
delay is provided by C19), U4 latches and
turns ON the primary current limit LED "PL"
and sets SHUTDOWN high which turns OFF
us.

8A-26. THERMAL SHUTDOWN. The circuitry
for U3 detects an over temperature condition
and generates SHUTDOWN. A normally
closed thermal switch (SW3) is mounted on
heatsink MP9. When the heatsink exceeds
105 C, the thermal switch opens and U3
detects an error. When pin 8 latches high, the
thermal shutdown LED "TH" is turned ON.
Then SHUTDOWN is generated and U5 is
turned OFF.

BA-27. +5 OVERVOLTAGE. An overvoltage
failure occurs when the +5 volt supply exceeds
6 volts making the voltage at pin 3 of UGA
greater then the 5V reference on pin 2. This in
turn makes pin 1 of UGA go high forcing two
operations to occur. The first operation biases
CR13 which keeps pin 3 of UGA high
regardless of the overvolt condition. The
second operation biases CR11, thus making
the outputs of U2A, U2D and UZ2E low. With
U2E low, the "OV" (overvoltage) LED (P/O
DS1) goes ON indicating an overvoltage
failure. Furthermore, with U2A and U2D low,
U2F and U2G are be unable to deliver a
switching frequency to the base drive
transformers. This turns OFF the supplies.
Note, that if an overvoltage failure occurs, the
power must be cycled OFF/ON in order to
reset the overvoltage circuitry.

BA-28. -5.2 OVERVOLTAGE. Except for
polarity considerations, the -5.2 overvoltage
circuitry operates the same as the +5
overvoltage circuit. This circuit turns OFF at
-6.2 volts.

8A-29. Secondary Section

8A-30. +5, -5.2, AND -2.4 SECONDARIES.
Three of the four switching supply secondaries
operate relatively the same. The +5 supply will
be used as an example of their operation.

The alternating voltage in the center tapped
secondary of T5 is full wave rectified by two
Schottky diodes (CR20) mounted on a
heatsink (MP9). The R27/C28 combination is
a snubber network that limits the dv/dt to
protect the diodes. CC1 and CC2 (cross
conduction 1 and 2) prevent both switching
transistors from being ON at the same time
and shorting the + and - primary voltages
together. P/O T6 and C49 are the filter for the
supply. The LED "NORM" being ON indicates
that the supply is operating properly.

Excepf for polarity and the lack of an LED
indicator, the -2.4 and -5.2 supplies are the
same as the +5 supply.




8A-31. +15, +12, AND -12 SECONDARIES.
The alternating voltage of T5 is full wave
rectified by CR15. R24 and C23 form a
snubber network to protect CR15. P/O TG,
C25 and C26 filter the outputs of CR15 before
they are regulated by VR2, VR3 and VR4. The
outputs of the regulators are filtered by C29-31
before the +15, +12 and -12 voltages are
supplied to the motherboard.

8A-32. LED FAILURE INDICATIONS

Figure 8A-4 is a flow chart that guides the user
to the faulty circuit(s) indicated by a power
supply failure LED.

8A-8
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8A-33. MOTHERBOARD INFORMATION

The motherboard connects and distributes all
of the signals from the power supply, CPU,
and State and Timing boards. Figure 8A-5 is a
component locator for the parts on the
motherboard. Tables 8A-3 and 8A-4 give the
motherboard connections and instrument
signal distribution for 1630A/D/G and 1631A/D
respectively.
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8A-34. MNEMONICS

Signals on the power supply board have been
assigned mnemonics that describe the
function of the signal (see table 8-1. Logic
Symbols). A prefix letter (H, or L) is used to
indicate the active state of the signal and the

remaining letters indicate its function. An "H"
prefix indicates that the function is active in
the "high" state; an "L." prefix indicates that the
function is active in the "low" state. The
following table is a listing of the mnemonics
used on the schematic.

Table 8A-2. Mnemonics

+12 V Control. This is the control voltage used throughout the supply. If
Cross Conduction 1 and 2. Complementary signals used to prevent both

Normal. When this LED is ON, the power supply is working correctly.

Over Voltage. When this LED is ON, either the +5 or -5.2 volt supply has
exceeded its voltage limits. When asserted, the PWM U5 will be shut OFF.

Primary Limit. When this LED is ON, a non-linear surge in current has
occurred in the primary section. When asserted, the PWM U5 will be shut

Pulse Width Modulator 5 V Reference. A +5 volt reference from U5's internal
Return +5. The voltage on this line is the DC component of the +5 volt supply.
It is used to set the current foldback limit of the +5 current limit circuit.

Return -2.4. The voltage on this line is the DC component of the -2.4 volt

supply. It is used to set the current foldback limit of the -2.4 current limit

Return -5.2. The voltage on this line is the DC component of the -5.2 volt
supply. it is used by the PWM U5 to set the foldback current limit of the -5.2

This signal is generated in several places and is responsible for turning OFF

Thermal. Thermal switch SW3 opens when the internal temperature of the
supply is greater than 105 degrees C. When the TH LED is ON, PWM US is

Mnemonic Description
+12C
+12C is not in regulation, the supply will not operate properly.
CC1,2
switching transistors from being ON at the same time.
NORM
ov
PL
OFF.
PWMSVREF
reference regulator.
R+5
R-2.4
circuit.
R-5.2
volt supply.
SHUTDOWN
the PWM U5 by pulling pin 3 high.
TH
turned OFF.

~
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8A-35. ADDITIONAL THEORY FOR.
01630-66534 SUPPLY

POWER SUPPLY CHANGES. Because of con-
tinuing improvement in the power supply, the
block diagram is not exact for all versions of
the supply. For example, some fans are con-
nected to the AC line input and boards with
numbers 01630-66529 and earlier do not have
the Power-on reset circuitry. The schematic
diagrams with corrections show changes.

THEORY OF OPERATION
Primary Section

The varistor RV1, on the primary side of T1 is
for transient suppression. Thermistor RT1
provides surge current protection for CR4.

SURGE CURRENT PROTECTION. Because in-
put filter capacitors C10 and C11 are connec-
ted directly across the rectified line, a form of
surge current protection is provided to limit
line surges during turn on. RT1 provides this
protection.

OVERVOLT PROTECTION. During an AC
overvolt situation V1, V2, and RT2 provide
protection to the supply. When the tubes (V1
and V2) reach their maximum voltage limit
(~240 V), they drop to a low impedance and
shunt the overvoltage through RT2.

April 1988

Control Section

POWER ON RESET. This circuit provides an
orderly start-up when power is turned on. U7
has two inputs, PWM+5VREF and +12VC. The
reference, PWM+5VREF reachs its level first so
the outputs of U7A and U7B are low. This
keeps the overvoltage circuitry disabled
through U7A pin 1 and prevents operation of
the soft-start circuit through U7B pin 7. At
some time during powerup, +12VC goes high
enough and U7 outputs switch, enabling the
overvoltage and soft-start circuits.

PWM SOFT START. Soft start is used to
prevent large current surges which may occur
on power up. Also, a soft start prevents a
false signal, possibly created by the contro!
circuitry, from resetting the PWM during power

up.

During early powerup Q3 is turned on by the
low output of U7B so the dead-time input of
U5 (pin 4) is high, 100% dead-time. When pin
7 of U7B goes low Q3 turns off and C21 starts
to discharge through the 4700 chm resistance
in Q3's collector. As the voltage at U5 pin 4
drops the PWM slowly starts up, dead-time
decreases, and full power is gradually allowed.

THERMAL SHUTDOWN. The thermal switch is
a positive temperature coeficient switch, a
thermistor with a very non-linear resistance
change with temperature. It has a resistance
of about 100 ohms at 25 degrees C, which in-
creases by a factor of nearly 100 with 5
degrees increase in temperature. Its effect on
the thermal shutdown circuitry is the same as
the thermal switch on older boards.

8A-14A
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USE THIS LOCATOR ONLY FOR ©1630—66534 AND LATER BOARDS.

COMPONENT LOCATOR

Power Supply Component Locator (01630-66534 and later)

8A-14B April 1988
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Table 8A-3. HP 1630/31 Motherboard Connections & Signal Distribution.

J3-46 cPU STATE TIMING TIMING STATE TERM. ANALOG [ ANALOG
SIGNAL PINS J6 MASTER MASTER SLAVE SLAVE Loc. J7 J7
J5 J4 J3 J3 (NOTE_3) PINS
GS4 1 B-7 (c-11
THR4 2 [B-7] c-1
GS3 3 B-7 [c-1
THR3 4 (B-7] c-1
GS2 5 B-7 {c-1
THRZ2 6 [B-7] C-1
GSO 7 B-7 -1
THRO 8 [B-7] D-1
GS1 9 B-7 [E-1] (F-11
THR 10 [(B-7] E-1 F-1
GND 11,12
NOT USED 13
NOT USED 14
GND 15,16
HGS 17 NC NC D-2 [E-11
LTS 18 NC NC -2 [E-1]
GND 19,20
HSWS 21 NC (c-71 E-2 F-3
HSWM 22 NC (C-71 D-4
GND 23,24
HSCS 25 NC [C-6] E-1 F-3
HSCM 26 NC (c-6] D-1
‘ GND 27,28
LDS 29 NC c-3 (E-1] (F-21 c-3
LDM 30 NC c-3 (D-11 c-3
LCS 31 NC c-3 (E-1] [F-2] c-3
LCM 32 NC c-3 (D-11 c-3
LBS 33 NC c-3 [E-11 [F-2] c-3
LBM 34 NC c-3 (D-1] Cc-3
LAS 35 NC c-3 (E-1] [F-2] c-3
LAM 36 NC c-3 (D-1] c-3
GND 37,38
LSTP 39 "NC NC (D-4] E-2
Hsa3 40 B-1 {c-41 1-3,3-2
GND 41,42
LTCK 43 8-1] (D-3] E-2 1-5,3-4
HTCK 44 [B-1] [D-3] E-2 1-4,3-3
GND 45,46 49,50
HACK 47 [B-1] [D-3] F-3 1-7,3 G-2 47
LACK 48 [B-1] [D-3] -3 1-6,3-5 G-2 48
GND 49,50 45,46
NOTES: 1) ALL PINS OF CONNECTORS J1 (SERVICE CONNECTOR), AND J3 THRU J6 ARE BUSED TOGETHER,

WITH THE EXCEPTION OF THOSE MARKED "NC".
2) X-X (LETTER-NUMBER) INDICATES THE SECTION (BOARD) AND SCHEMATIC THAT A SIGNAL 1S
FOUND, WITH [ 1 INDICATING A SOURCE OF THE SIGNAL.
3) TERMINATION LOCATION SHOWS WHERE A SIGNAL IS PULLED LOW (ECL) WITH X-X (LETTER-#)
GIVING SCHEMATIC AND #-# GIVING MOTHERBOARD RP# AND PIN#.

8A-15
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Table 8A-3. HP 1630/31 Motherboard Connections & Signal Distribution (cont.).

J3-46 STATE TIMING | TIMING STATE TERM. ANALOG |ANALOG
SIGNAL PINS CPU MASTER MASTER SLAVE SLAVE LOC. J7 J7
46 J5 J4 43 43 (NOTE_3) PINS
HD7 51 B-2 c-8 D-5 E-2 F-S B-2 G-4 44
HD6 52 4 ] ] I 1 43
HD5 53 42
HD4 54 41
HD3 55 o 40
HD2 56 39
HD1 57 I i J | 38
HDO 58 B-2 c-8 D-5 £-2 F-5 B-2 G-4 37
GND 59,60 35,36
HAS 61 (8-2] c-8 D-5 E-2 F-5 B-2 G-4 346
HAG 62 33
N HA3 63 32
HA2 64 31
HA1 65 30
. HAO 66 [B-2] c-8 5 E-2 F-5 B-2 -4 29
HR/LW 67 [B-2] c-8 -5 -2 G-4 28
NOT USED| 68 27
GND 69,70 25,26
NOT USED 71
NOT USED 72
+15 73 B-1
+15 74 B-1
12 75 B-1 Fed -2 24 .
+12 76 B-1 Fe4 G-2 23
-12 77 B-1 F-4 G-2 22
12 78 B-1 Fe4 G-2 21
GND 79,80 19,20
LSTB 81 [8-21 c-8 D-5 E-2 F-3 2-5,4-3 G4 18
LMCI 82 B-6 [C- 4] (0-2] 2-6,4-2 | 16-2 17
GND 83,84 15,16
HARM 85 [C-41C-4 | [D-11D-1 2-2,4-5 | [6-41G-4 | 14
HBNC 86 B-7 [c-41 [D-2) 2-3,4-4 | 16-2 13
GND 87,88 11,12
+5 89,90 B-1 c-8 D-5 E-1 F-4 G-2 9,10
+5 91,92 7,8
2.4 | 93,9 5,6
5.2 | 95,96 3,4
5.2 | 97,98 G-2 1,2
-5.2 | 99,100 B-1 c-8 D-5 £-1 F-4
NOTES: 1) ALL PINS OF CONNECTORS J1 (SERVICE CONNECTOR), AND J3 THRU J6 ARE BUSED TOGETHER,
" WITH THE EXCEPTION OF THOSE MARKED "NC".
2) X-X (LETTER-NUMBER) INDICATES THE SECTION (BOARD) AND SCHEMATIC THAT A SIGNAL IS
FOUND, WITH [ 1 INDICATING A SOURCE OF THE SIGNAL.
3) TERMINATION LOCATION SHOWS WHERE A SIGNAL IS PULLED LOW (ECL) WITH X-X (LETTER-#)
GIVING SCHEMATIC AND #- # GIVING MOTHERBOARD RP# AND PIN#.
8A-16




SERVICE'GROUP"8B'

GPU A3; DISPLAY AS,
KEYBOARD A7




HP 1630A/D/G, 1631A/D - CPU, Display, Keyboard Service

Paragraph

8B-1.
8B-2.
8B-3.
8B-4.
8B-5.

8B-6.
8B-7.
8B-8.
8B-9.

8B-10.

8B-11.
8B-12.
8B-13.
8B-14,
8B-15.

8B-16.
8B-17.
8B-18.
8B-19.
8B-20.

8B-21.
8B-22.
8B-23.
8B-24.
8B-25.

8B-26.
8B-27.
8B-28.
8B-29.
8B-30.

8B-31.
8B-32.
8B-33.
8B8-34.
8B-35.

8B-36.
8B-37.
8B-38.
8B-39.
8B-40.

Service Group 8B Table of Contents

Page

INtrOAUCHION. . e i e e 8B-1
Block Diagram ThEOrY . ....coiiii i e e e 8B-1
Theory of Operation .. .. ..ot i i e e 8B-7
107 2] (o ] I T 41 T 8B-7
System Timing Controller.......... f ettt 8B-7
Control Latches ... e e, 8B-7
Microprocessing CirCUIIY .. ... o i i i et e 8B-8
MPU OPeration ........uuininii it e ettt a i iaens 8B-8
MMU OpPration . ..o et e e e 8B-9
Power Up-Master Reset ....... S 8B-10
Acquisition Interface ... ... e 8B-10
AcqUIsition Addressing .....ocoviiii i e e 8B-10
ACQUISIION Data . ... s 8B-10
Full-Fieid Scanning Generation and Graphics MUX................ooooiiiat, 8B-12
0T o= T ] 1 T 8B-12
GraphiCs MUX .. et i e e 8B-12
Waveform Formatter ... ..o e e e 8B-12
ROM and ROM SeleCtion. ... ..ciiniiiiiiii it e 8B-12
RAM Timing Control and RAMS ..o i 8B-15
RAM Timing CONMIOL. . ..vve i i i e e 8B-15
L 8B-15
O] = 3 07 | (o ] 8B-15
CRT Controller (CRTC) Operation.......coovviiiiiiiiiiiiiiii i 8B-15
CRTC INterfaCing . ..ot e i e e it it ce e e e i neans 8B-15
Horizonlal and Vertical SynC ... 8B-16
Display Enable and Cursor OQutputs. ...t 8B-16
RAM AdUressing . ..oouinii i e e ettt 8B-16
Raster AdAreSSeS ..o s 8B-16
Character Generalion ... ... ..ot i e 8B-16
Characler ROM .. .. it et 8B-16

~ Display Data Shift Register................oooiiiii 8B-17
Graphics OUtpUl BUuffer. ... ..o e 8B-17
Display Data Latches ........cooiiiii e e 8B-17
Display CONtrol ... i e i e e 8B-17
1@ I 7= 0T T 114 T TS 8B-18
Macro /O DeCOdiNg .. ..o e it e e i e 8B-18
MICro 1/O DECOUING. ..o c ittt e e iis i e 8B-19
Interrupt ProCessing .. ... i i e e 8B-19
HP-Interface Bus (IMP-1B) Circuitry ..... .o 8B-20
MPU to HP-IB INterface ....oveiin e i 8B-20

8B-i



‘ T " - T Y D A et T T Ty T W T oy v - e T I

HP 1630A/D/G, 1631A/D - CPU, Display, Keyboard Service
Service Group 8B Table of Contents (Cont’'d) .

Paragraph Page
8B-41. HP-I1B Interface Lines and Operations .............coooiviiiiienan... e 8B-20
8B-42. HP-IB Tran S CIVE S . oottt ettt ettt et et 8B-22
8B-43. System Status Switches ... 8B-22
8B-44. BNCOUtputs. ... e e 8B-22
8B-45. HP-Interface Loop (HP-IL) Circuitry ... ... .. ... i, 8B-22
8B-46. General Information ... ... i e e 8B-22
8B-47. MPU to HP-IL Interface ........oiiii ittt i et ie i eaaas 8B-23
8B-48. HP-IL Interface Lines and Operalions ..........ooiiiiiiiiiiiie i, 8B-23
8B-49. Probe Reference Voltage Adjust..........ooooviiiii i 8B-24
8B-50. Probe Threshold Selection ..............oooiiiiii i, e 8B-24
8B-51. Additional Information ....... oo e 8B-24
8B-52. Keyboard Scanning ... ... e D 8B-24
8B-53. MPU to Keyboard Controller Interface..........cooooiiiiiiiiiiiiiiiiiinnan. .. 8B-24
8B-54. Keyboard Scan Operations. ... ovrir ittt e e ieie e ieeireeanans 8B-25
8B-55. Keyboard Switch Pad. ... ..ot e i e e e 8B-26
8B-56. Display System Operation Verification and Troubleshooting ....................... 8B-26
8B-57. T 7= T T ][R 8B-29

List of Hlustrations ‘
Figure Page

|

‘ 8B-1. (07 S U I =11 Te] 1 - o T o o T 8B-5
8B-2. Acquisition Write Timing Waveforms ........ ..o i 8B-11
8B-3. Acquisition Read Timing Waveforms ... ... i i e e 8B-11
8B-4. Display Character Area. ... ..ovuviiii ettt e e e et e aea e enean 8B-13
8B-5. Display Timing Waveforms for One MPU Cycle........ .ot 8B-14
8B-6. RAM Timing Waveforms for One MPU Cycle ................ e 8B-14

8B.7. A Typical 9 x 16 Dot Pattern for a Character...................... et 8B-17

i 8B-8. HP-IB Signal LiNeS ...t e 8B-20
8B-9. HP-IB Handshake Timing for One Talker and Multiple Listeners.................. 8B-21
8B-10. Keyboard Switch to Sensor Matrix Address Locations ...........covviveenvnennnn, 8B-25

|
8B-ii

l




Table

8B-1.
8B-2.
8B-3.
8B-4.
8B-5.

8B-6.
8B-7.
8B-8.

Schematic

8B-1.
8B-2.
8B-3.
8B-4.
8B-5.
8B-6.
8B-7.
8B-8.

HP 1630A/D/G, 1631A/D - CRU, Display, Keyboard Service

List of Tables

Page
Control Latch Bit Assignments ... i i e 8B-8
Physical Address-to-Function AllOCation.............uuvuuiuiiiiiiiiiiiaiieiaenns. 8B-9
Macro I/O Physical Address-to-Function ..............oo i 8B-18
Micro I/O Physical Address-to-FUNCHioN ... ... i e 8B-19
CPU to Display Driver Cable Pin Assignments ........coooiiiiiiiiiiiiiiiiniiien.. 8B-26
Applicable Electrical Specifications ...ttt 8B-27
Typical Operating Voltages forthe CRT ... ..ot 8B-29
Y L T=T g T o [ 8B-30

List of Schematics

Page
System Timing Control, Beeper. ... ..o et 8B-35
Master Reset, MPU, MMU ... i i e e e et 8B-37
Display Control and ROM . .. ..ot e i s i et e e aaaaas 8B-39
40MHz Clock, Memory Control.........viiin i i e it 8B-41
CRT Controller, Character ROM, Display Control............ccooiiiiiiiineiniien... 8B-43
1/O Decoding, Interrupt ProCessing.......ovveueiiiiiiin et i, 8B-45
HP-IB Control, Threshold Reference and Drivers ...........oiiiiiiiiiineennnneinns 8B-47
053 o T 1o 8B-49

8B-iii/(8B-iv blank)




HP 1630A/D/G, 1631A/D - CPU, Display, Keyboard Service

SERVICE GROUP 8B

CPU, DISPLAY, AND KEYBOARD

8B-1. INTRODUCTION

This service group contains block and com-
ponent level theory, service and troubleshoot-
ing information necessary to service the CPU
and keyboard. Service group 8B is separated
into two sections; theory and troubleshooting.

The display system used by the logic analyzer
is an OEM assembly and is not serviced by
HP. The Display Driver, yoke, and CRT are
each given a separate HP part number and
should be ordered that way. The DISPLAY
SYSTEM OPERATION VERIFICATION AND
TROUBLESHOOTING section of this Service
Group will aid the service person in determin-
ing whether or not the Display System or the
CPU system is failing.

Note, the terms MPU and processor will be
used throughout this manual in reference to
the MC68BO9E MICROPROCESSOR used on
the CPU board.

8B-2. BLOCK DIAGRAM THEORY (see
Figure 8B-1)

The block theory for service group 8B is
focused at the CPU board because the control
circuitry for the keyboard and display board is
located on the CPU board. The order in which
each block is described is also the order that
each block is functionally described in the
detailed theory of operation.

CONTROL TIMING. The control timing section
provides the CPU board with fifteen timing
waveforms. Each waveform and its comple-
ment has a frequency of 1.27 MHz and the
delay between each adjacent phase group is
50 nS. For example PHIN and PH1 lead
PH2N and PH2 by 50 nS.

SYSTEM TIMING CONTROLLER. The system
timing controller (STC) is a processor
programmable timer. It also provides a 2 MHz
clock for the HP-IL controller, synchronization
for a real-time clock, measurement time for the

acquisition system, and a signal source for an
audio feedback speaker. '

CONTROL LATCHES. The processor uses
these latches to control and/or enable eleven
functions on the CPU board.

MICROPROCESSOR UNIT (MPU). The proces-
sor uses the 8-bit bi-directional data bus
HDRWO-7 to communicate with and control
devices in this system. Addresses A11-15 are
used to select tasks from the Memory
Management Unit (MMU). Physical Addresses
0-10 (HPAO-10) combine with addresses
HPA11-20 from the MMU to form the Physical
Address bus. Clocking of the MPU E and Q
clock inputs is provided by the Control Timing
Section.

MEMORY MANAGEMENT UNIT (MMU).
Expanding the 64K addressable space of the
processor, write protection, mapping and al-
location of memory are some of the functions
of the MMU. The MMU, controlled by the
processor, outputs the Physical Addresses
11-20.

ACQUISITION ADDRESS INTERFACE. The
processor uses this block to convert TTL logic
address and control information into ECL logic
for the all-ECL acquisition boards.

ACQUISITION DATA INTERFACE. In order for
the processor to send data to or from the ECL
logic acquisition boards, the data must be
converted from  TTL-to-ECL, or from
ECL-to-TTL. This block also forms the 8-bit
write only data bus labeled HDWO-7.

POWER UP MASTER RESET. The purpose of
this block is to keep certain key devices on the
CPU board OFF while the power supply is
turning ON. Different reset logic levels are
provided.

FULL-FIELD SCANNING GENERATION AND
GRAPHICS MUX. This block provides the X
and Y scanning information for RAM when
graphics information is required in the full-field

8B-1
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graphics area of the display. Also, RAM
refresh is provided during retrace.

WAVEFORM FORMATTER. The purpose of the
Waveform Formatter circuitry is to sampie
state and/or timing data and convert it into
waveform information. The data is sampled
for a high or low level, an edge, or a glitch.
The information or symbols that make a
waveform are then displayed in the full-field
graphics area via RAM and the graphics buffer.

ROM AND ROM SELECTION. The eight 8K
word x 8 bit ROMs used by this system are
each selected by an addressable 1 of 8
demultiplexer.

MPU ADDRESS MULTIPLEXER. This block
multiplexes the first 16 Physical Addresses into
8 RAM address lines HRAAO-7. This allows
the processor to address RAM during the
proper processor cycle.

RAM TIMING CONTROL. This block generates
the timing signals (LCAS and LRAS) necessary
to read and write from RAM. The Address
Multiplexer Select (AMS) signal allows one
group of devices, either MPU, graphics, or
CRT controller, to address RAM at a given
time. Also generated is a 20 MHz clock used
to clock control timing, the display data shift
register and display data latches.

RAM. The CPU board uses eight 64K word x 1
bit dynamic RAMs. RAM is addressed by
three groups of devices (MPU, Graphics, or
CRTC) during a processor cycle time. The
data from the eight RAM data lines (HRADO-7)
is used by the CRT Controller (CRTC),
Character ROM, and graphics buffer.

CRT CONTROLLER (CRTC) AND CRT
CONTROL MUX. The CRTC is the interface be-
tween the Display System and the processor.
Controlling CRT scanning, retrace execution,
and cursor positioning are some of the func-
tions of the CRTC. Like the MPU, and the full-
field scanning generator the CRTC is only al-
lowed to address RAM at the proper time in a
processor cycle. This is determined by the ON
time of the CRT control multiplexers.

CHARACTER ROM. The Character ROM
converts the ASCII code for a given character

8B-2

into the 9 x 16 dot pattern used by this system
to display characters. The data output is
loaded into the display data shift register
where it is serialized and sent to the display.

DISPLAY DATA SHIFT REGISTER AND
DISPLAY DATA LATCHES. This block takes
parallel display information from the character
ROM and the graphics buffer. The information
is converted into a serial data stream and
mixed with cursor and video brightness infor-
mation. This data is then captured by the dis-
play data latches and supplied as video infor-
mation to the display driver.

GRAPHICS OUTPUT BUFFER. The graphics
output buffer routes graphics information from
the waveform formatter (via RAM) into the dis-
play data shift register. When scanning of the
full-field graphics area is occurring this circuit
will be ON and the character ROM will be OFF.

DISPLAY CONTROL. Video brightness, cursor
timing, and enabling and disabling of the
character ROM and graphics output buffer are
the functions of this block.

1/0 DECODING. input/output operations func-

‘tion in two separate levels according the

amount of memory reserved to execute an 1/O
operation; these are macro and micro. A mac-
ro operation reserves thirty-two Physical
Addresses to execute an /O operation and a
micro operation reserves two or less Physical
Addresses. This circuit controls read and write
operations of I/O devices.

INTERRUPT PROCESSING. This circuitry is
responsible for sampling and masking inter-
rupts. The status of all interrupting devices is
available to the processor. The processor sets
the priority of each interrupt, masks out lower
priority interrupts, and services the interrupt
with the highest priority. The priority and
masking of each interrupt is determined by
firmware.

HP-IB AND SYSTEM STATUS SWITCHES.
Communication between separate systems is
done over a high speed communications link
called HP-IB. The Hewlett-Packard Interface
Bus requires a device address, and a talk-only
or a controlled status on the bus. The status
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is determined by lhe seitings of the system
status switches.

BNC OUTPUTS. Two BNC ports are provided
for the user. The BNC labeled PORT supplies
one of seven signals from the acquisition sys-
tem on a multiplexed basis. The other labeled
ACCESSORY POWER is a regulated +5 volt
supply for use by a preprocessor option.

HP-IL. The Hewlett-Packard Interface Loop is
used as a low speed form of communication
between separate systems. Whether the logic
analyzer is HP-IL controlled or not is deter-
mined by the settings of the system status
switches.

PROBE REFERENCE VOLTAGE ADJUST. User
data can be sampled at voltage levels ranging
from plus to minus 9.9 volts. This block ad-
justs the comparator switching point

(threshold) of each probe hybrid chip so that
data is sampled at the specified voltage
threshold. The return ground sense lines ad-
just the threshold level so that data is sampled
with respect to the ground level of the user's
system. The processor adjusts the probe
reference voltages via the keyboard controller.

KEYBOARD CONTROLLER. Scanning the
keyboard and controlling probe reference volt-
age adjustments is the function of this block.
The keyboard controller scans each row and
column of the keyboard for a closed switch.
When a closed switch is found the processor
is sent an interrupt request.

KEYBOARD SWITCH PAD. The keyboard is a

switch pad consisting of 38 keys, or switches,
wired in a 6 x 8 row/column matrix.

8B-3
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NOTES
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8B-3. THEORY OF OPERATION

The Theory of Operation for this Service Group
pertains to the CPU, which includes the inter-
facing of the keyboard and Display System to
the CPU. Refer to the schematic referenced
by the secondary heading while reading the
Theory of Operation. The theory will begin
with the circuitry drawn on the first CPU
schematic and continue contiguously to the
last.

8B-4. Control Timing (see schematic 8B-1)

The circuit configuration of U7F and US8F is
that of an 8-bit twisted-ring shift register. This
circuit operates as follows: eight ones and
then eight zeros are shifted through the regist-
er by a 20 MHz clock. The Q output of each
phase is the input for the next phase, thus the
output of PHO is the input of PH1, PH1's out-
put feeds PH2...and PH7N’s output feeds
back to the PHO input. Each phase and it's
complement are used to control various opera-
tions on the CPU board. The frequency of
each phase is 1.27 MHz and the delay be-
tween adjacent phases is 50 nS. U2D forces
this circuit to power up in a twisted-ring
configuration.

8B-5. System Timing Controller (see
schematic 8B-1)

U6M, a System Timing Controller (STC) chip,
is a programmable timer that is canfigured in
the 8-bit mode for reading and writing with the
processor. The STC provides the logic
analyzer with a 2 MHz clock for HP-IL, inter-
rupt for a real-time clock, a timing measure-
ment clock for the timing board, and a signal
source for the piezoelectric speaker LS1.

UY6Q is an external 4 MHz TTL oscillator that
drives the STC. FOUT is a continuous 2 MHz
clock used by the HP-IL chip. OUT1 is a 20

mS variable width pulse (HRTC) that the
processor synchronizes on for the real-time
clock display.

The enable/disable timer circuit provides the
time count from the first enable to the first
disable of a measurement. An interrupt to the
processor is generated at the time of the first
disable. The time reference is a 32-bit binary
counter clocked at 4 MHz by UY6Q.

The operation of the enable/disable timer cir-
cuit occurs as follows: Prior to a timing
measurement, HSQ3 and LIS8 are low making
the G2 and G2A inputs of U6M high. This in
turn disables U6M, allowing the MPU to con-
figure U6M and enable the control latch output
CL3 of U6P. When the processor is ready,
HSQ3 and LIS8 are pulled high making G2
and G2A of U6M low enabling the STC output
OUT4 to be ON for the desired measurement
time. When a measurement is complete,
HSQ3 and LIS8 are puiled low disabling U6M.
Then HTMC, an interrupt request, is sent to
the processor via the interrupt processing cir-
cuit to indicate a measurement was com-
pleted. The processor will then interrogate the
STC to determine the time it took for a
measurement.

U7M is a TTL-to-ECL translator and U9M is an
ECL NOR gate. Note, all of the parts on the
acquisition boards are high speed emitter-
coupled logic (ECL) parts.

8B-6. Control
8B-1)

Latches (see schematic

The processor loads control information into
U6P and/or U6O with data from the HDWOQ-7
bus and clocks the desired part via LIS4
and/or LIS5. The resultant outputs are then
used to control various system functions.
Each control latch bit assignment is given in
table 8B-1.

8B-7
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Table 8B-1. Control Latch Bit Assignments

HDW4  CLC U60
HDW5  CLD U60  *x
HDW6 CLE U60 X

HDW7  CLF U6O  H/L

Spare

Data Logic

Bit Bit Name Level -Function

HDWO CLO UeP L Enables MPU to address ROM 0 instead of W Formatter.

HDW1 CL1 U6P H Enables W Formatter to address ROM O instead of MPU.

HDW2 CL2 UeP H Allows the logic analyzer to be an HP-IB controller.

HDW3 CL3 Ué6P H Enables MPU to drive low speed timing sample clock.

HDW4 CL4 U6P H Not Used

HDW5 CL5 UeP H Enables graphics display area.

HDW6 CL6 V6P X Spare

HDW7 CL7 UeP X Spare

HDWO CL8 U60 * Graphics Page LSB

HDW1 CL9 U60 * Graphics Page MSB

HDW?2 CLA U60 X Spare

HDW3 CLB U60 H Enables HVSYNC (Delays HVSYNC until CRTC is Toaded)
*

* CRT controller (CRTC) page LSB
CRT controller (CRTC) page MSB

Used for signature analysis LATCH test point.

* or ** - The combination of these two l1ines determine which 16K byte
segment of 64K bytes of RAM is displayed.

MSB LSB kilo byte segment
0 0 0-16

0 1 16-32

1 0 32-48

1 1 48-64

8B-7. Microprocessing Circuitry (see
schematic 8B-2)

The processor used by the logic analyzer is a
MCB68BO9E microprocessor unit (MPU). The
MPU is an 8-bit processor capable of address-
ing 64K bytes of memory. However, along with
the MC68B29 Memory Management Unit
(MMU), another 64K bytes of memory is ad-
dressable. Table 8B-2 is the Physical
Address-to-Function Allocation (memory map).

8B-8. MPU OPERATION. The MPU U6l com-
municates and controls the system via an 8-bit
bi-directional data bus HDRWO0-7. The proces-
sor addresses the system via 16 output lines.
The first 8 address lines (AO-7) are latched by
UeJ to provide hold considerations and

88-8

buffering for these lines. The next 3 lines
(A8-10) are buffered by P/O USJ. The
remaining 5 address lines from U6J are then
used as the 7 register select lines (RS0-6) for
the MMU U6L. HPA7-10 are also used to ad-
dress ROM, RAM, and 1/O.

The clock inputs to the MPU are Q and E. The
1.27 MHz quadrature clock Q leads the E
clock by approximately 200 nS. These clocks
are also used by the MMU for synchronization.

The read/write output indicates the direction in
which data is being transferred on the
HDRWO-7 data bus. When this line is high,
data is being read on the bus. When the
read/write output is low, the MPU is writing to
the bus.
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Table 8B-2. Physical  Address-to-Function
Allocation
Physical Address Function
000000H
Not Used
O5FFFFH
060000H
1/0
O07FFFFH
080000H
Not Used
11FFFFH
120000H
ROM
13FFFFH
140000H
RAM
15FFFFH
160000H
Not Used
1FF7FFH
1FF800H
ROM
1FFEFFH
1FFFOOH
MMU
1FFF7FH
1FFF80H
ROM
1FFFFFH

The Bus Available (BA) and Bus Status (BS)
outputs from the MPU provide the MMU with
information about the class of bus operation
for each cycle. The following is the MPU state
truth table for the BA, BS outputs:

BA BS Definition of MPU States

0 0 Normal Running Mode

0 1 Interrupt Acknowledge
(LRST or LIRQ)

1 0 SYNC Acknowledge

1 1 HALT or Bus Grant

The NMI, FIRQ, and HALT interrupt inputs to
the processor are not used. However, the
Interrupt Request line (LIRQ) to the processor
is. When an interrupt is detected in the inter-
rupt mask circuitry, the LIRQ line is pulled low.
With LIRQ low, the processor then initiates an
interrupt sequence, provided the condition
code register mask bit ()) is clear.

The LRST input to the processor, when as-
serted low, will RESET the processor until the
LRST line is high. Note, the processor will ex-
ecute the present bus cycle before going to a
RESET state.

8B-9. MMU OPERATION. The Memory

Management Unit (MMU) US6L is used to ex-

pand the 64K byte addressable space of the
processor. Expansion is done by applying the
upper five address lines from the processor
(A11- 15), along with the contents of a 5-bit
task register, to an internal mapping RAM.

The MMU outputs ten Physical Address lines
{PA11-20) which are combined with HPAQ-10
from ‘the processor to form the address bus
HPAQ-20.

The bi-directional data bus HDRWO-7 is used
when the MMU registers are written to or read
from. The register and byte of information to
be selected is determined by RS0-6.
Furthermore, the location of the MMU registers
is determined by a low on the Register Access
(RA) line, providing the current task number is
zero and A11-15 are all ones.

Clocking and resetting of the MMU is
synchronous with the processor via the E, Q,
and reset inputs. Also, the processor deter-
mines read/write status of the MMU via the
Low Write/High Read (LW/HR) input.

8B-9
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8B-10. Power-Up Master Reset (see
schematic 8B-2)

The purpose of this circuit is to keep some key
circuitry on the CPU board OFF while the
power supply is turning ON. Upon power up
U7P pin 5 is at essentially zero volts and
charging through R17,19 and C26, whereas
U7P pin 4 is at or near 4.55 volls. This keeps
U7P pin 2 and 1 low, holding the reset mode
ON. When U7P pin 5 exceeds 4.75 volts, pin
2 will go high, charging C35 for 10 mS. As the
voltage on U7P pin 7 exceeds the voltage on
pin 6, pin 1 will go high thus remaoving the
reset mode.

The Low Reset line (LRST) is for MOS devices
requiring a higher set voltage. The High/Low
Master Reset (HMR, LMR) lines are used for
other devices requiring a certain reset level.
Note that all clocks are turned OFF until the
reset mode is removed.

8B-11.  Acquisition
schematic 8B-2)

Interface (see

8B-12. ACQUISITION ADDRESSING. U9l and
U9J are TTL-to-ECL translators that convert

8B-10

the HPAQ-5, LSTB and HR/LW signals to ECL
logic levels. This allows the processor to ad-
dress and control circuitry on the ECL acquisi-
tion boards.

8B-13. ACQUISITION DATA. The processor
communicates with the acquisition system via
a bi-directional data bus HDO-7. A data read
occurs when: there is a high on the High
Read/Low Write line (HR/LW), a Low Strobe
(LSTB) occurs, and the Enable Data Transfer
line (ENDT) is asserted low. With these
qualifications met, converted data
(ECL-to-TTL) from UBK and U9K, seen at the
inputs to U7K, is then read onto the bi-
directional data bus HDRWO-7. The processor
will do a data write when: there is a low on the
HR/LW line, LSTB is asserted, and ENDT is
low. Write data is then seen on the outputs of
U7L (HDWO-7). This information is then con-
verted to ECL levels by U8BL and U9L and
used on the acquisition boards. See figure
8B-2 and 8B-3 for the timing waveforms
between the acquisition system and the MPU
during read/write operations.

o
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1/0 WRITE (DATA FROM PROCESSOR)

<
<
Gz

E PROCESSOR ENABLE CLOCK

LHSTB — HOST IO STROBE (U30 - PINS 4 AND 5)

LSTB  — IO STROBE (U3l - PIN 2)

HPA20 — PHYSICAL ADDRESS 20. WHEN LOW ENABLES /O DECODING (U9H - PIN 1}

LW/HR — LOW WRITE/HIGH READ FROM PROCESSOR

HR/LW  —  HIGH READ/LOW WRITE TO ACQUISITION SYSTEM

HAO-5 — ACQUISITION ADDRESSES 0-5 WF0002
HDO-7 — ACQUISITION DATA 0-7 20F2

Figure 8B-2. Acquisition Write Timing Waveforms

O READ (DATA TO PROCESSOR)
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<

< 7z 7277777777777

<

E — PROCESSOR ENABLE CLOCK

LHSTB — HOST I/O STROBE (U30 - PINS 4 AND 5}

L1878 — O STROBE (U9 - PIN 2}

LW/HR  — LOW WRITE/HIGH READ FROM PROCESSOR

HR/ALW  —  HIGH READ/LOW WRITE TO ACQUISITION SYSTEM

HPA20  — PHYSICAL ADDRESS 20. WHEN LOW ENABLES 1/O DECODING (USH - PIN 1)

HDO-7  —  ACQUISITION DATA 0-7 : WF0002
HA0-5 — ACQUISITION ADDRESSES 0-§ 10F 2

Figure 8B-3. Acquisition Read Timing Waveforms
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8B-14. Full-field Scanning Generation
and Graphics MUX (see schematic 8B-3)

The full-field scanning generator provides
scanning information necessary to display
graphics in the 16K bit graphics area shown in
figure 8B-4. Display timing waveforms are
given in figure 8B-5.

8B-15. SCANNING. Scanning of the full-field
graphics display area is done by five binary
counters (U3F-A,B, U4F-AB, and U4G) cas-
caded together in a ripple carry configuration.
U3F is the high speed Y counter that provides
the verlical sweep speed and character
frequency of 1.27 MHz (PH5), whereas U4F
and U4G form the slow speed X counter
producing a horizontal frame frequency of 60
Hz.

Y counter U3F is cleared by HCY (the decoded
display enable (DE) output of the CRT con-
troller) at the end of a line (every 27.5 uS). The
Y8 output, pin 11 of U3F-B, indicates the end
of a line and is also used to clock U7A-A.

The X counter U4F is cleared by HCX at the
end of a frame, as indicated by the X9 output
from U4G. The load X counter {LLX) input to
U4G is used to load 07 hex into the counter
while low, and count from 07 hex when high.
The LLX line is the complement of the high
clear X counter (HCX) line.

8B-16. GRAPHICS MUX. The multiplexers, U6F
and U5F, are used to generate RAM addresses
while in the graphics mode and provide RAM
refresh during retrace. These devices are en-
abled by a low level on the low enable full-field
display line (LEFD). The input that is selected
is determined by the logic level of the address
MUX select line (AMS).

The CL9 and CL8 inputs to U6F determine
which 16K byte segment of 64K bytes of RAM
is displayed as shown below:

cL8 CL9 kilo byte segment
0 0 0-16
0 1 16-32
1 0 32-48
1 1 48-64

8B-12

8B-17. Waveform
schematic 8B-3)

Formatter (see

Basically, the Waveform Formatter (Formatter)
is responsible for taking state and/or timing
waveform information from the acquisition sys-
tem and generating waveform display symbols.
The hardware portion of the Formatter
generates addresses that are referenced to
fourteen, 256-byte look-up tables in the
Formatter ROM. The Formatter ROM then out-
puts the proper waveform display symbol
either a high or low level, an edge, or a glitch.
The Formatter is used to increase the
waveform display update rate.

When a waveform display is requested by the
user, the processor clocks acquisition data
stored in RAM into data latches USD, U5P and
U5Q. The processor then enables multiplexers
U40, U4P, and U4Q with control latch line
CL1; at the same time disabling U3N (via CLO)
allowing the Waveform Formatter to address
the Formatter ROM, U3K. Then, according to:
the users choice of magnification (X1, X2, or
X>2); number of channels to be processed,
gtitch or no glitch; the processor will address a
look-up table stored in U3K, and set the muilti-
plexers to mask out the non-effective bits. The
look-up table chosen then samples the data
from the Waveform Formatter (HFO-5 and
HPAO,1), and generates the proper waveform
display symbols. The processor then puts this
display information into RAM where it is later
routed through the graphics buffer, UGAZ, and
shifted out of the display data shift register,
UGB, to the display.

8B-18. ROM and ROM Selection (see
schematic 8B-3)

U4N, a 1 of 8 addressable demuitiplexer, is
used to enable one of eight 8K word x 8-bit
program ROMs for addressing. U7l and U8D
determine if U4N is selected and the combina-
tion of HPA13-15 select which ROM is
enabled.

‘
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64 Characters
576 Dots

S SO w
"+ O O ©o o w

)k %

Slow Axis Scan 3.33 Char.
7.1 Char. 30 Dots
64 Dots

Fast Axis Scan

1 9.09999099999900999999900999999999.990999999.99999099999.904
1 9999.999990999909.90.0909900999999999999999999.9999999999.9.994
1 99.99.999990099 8999099999999 0999009.900.9999999999999999999
FI9999.9999.09.0909999.099909099999099999990099990009900900094
$30.0090099.9099099999.999999999999000099999999990990.0009990¢
13990.90.9.0.9900.000099900999.99009999009099999999999999999.99
) $.99.9.9.9.9.9.99990999.999999999999999999.9999909999.9.999999.99991

XXXXXXXXXXXX XXXXXX
XXXXXXXXXXXX Full Field Graphics Display Area XXXXXX
XXXXXXXXXXXX XXXXXX

1300990 99.990999999999999099999999099999.9999.9900.999.9900.991
)39.0099999.0.099909099.9999999000009999099¢0999999999999900¢
1 9.999.9090900999999999999099909990099990.9.999.9909.999.9999094
1 4.9.99.9909.9.99099900999999900999999.999099999999.900.9909.9999994
18000009 909090099000009900009900000000999089.999999.9999909.9.94
XXXXXXXXXXXXXXXXX XXX XAXXRXXXXXXKXAXRXXXXX XXX XXXXXXXXXXXXX

N
(o]

S0 TO
" o+ O O

[

N

LINES BLANK
(RETRACE)

Dot Rate: 20.36 MHz
Dot Time: 49.1 ns
Character Rate: 1.27 MHz
Character Time: 785.8 ns
Line Rate: 36.36 KHz
Line Time: 27.503 us
Line Blank Time: 9.43 us
Frame Rate: 60.0 Hz
Frame Blank Time: 825 us

For more information see table 8B-6.

Figure 8B-4. Display Character Area
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PHASES
{1.27MHz)
2036 MHz
HEV
PLCRAL/
LEFD
LGBE
NICAC
HCY

HVSLE

RDLO

PHASES
1.2TMH2)
20.36 MHz
LRAS
LCAS
AMS

LWE

RAD

RDLO

8B-14

DISPLAY TIMING

3 4 5 6 7 8 9 10 n 12 13 14

2
e N A AN (N A AN I A A R I

X

PROCESSOR >< CRT CONTROLLER >< FULL-FIELD GRAPHICS

HEV ENABLE VIDEQ (U7C - PIN 10}

PLCRAL/LEFD — LOAD CHARACTER ROM ADDRESS LATCH/ENABLE FULL-FIELD DISPLAY
LGBE — GRAPHICS QUTPUT BUFFER ENABLE

NICAC — INGREMENT CRT CONTROLLER ADDRESS COUNTER (U6D - PIN 21)
HCY — CLEAR “Y" COUNTER (U3F - PINS 2.12)

HVSLE ~ VIDEO SHIFT REGISTER LOAD ENABLE (U6B - PIN 1)

BHC — BOTTOM HALF OF CHARACTER

THC — TOP HALF OF CHARACTER

LE — LOAD ENABLE

RDLO — RAM DATA LATCH QUTPUT (U58)

Figure 8B-5. Dispiay Timing Waveform For One MPU Cycle

RAM CONTROL TIMING

WF0001
10F 2

>< PROCESSOR >< CAT CONTROLLER ><

FULL-FIELD GRAPHICS

|

LRAS ROW ADDRESS STROBE

LCAS — COLUMN ADDRESS STROBE

AMS — ADDRESS MULTIPLEXOR SELECT

LWE — WRITE ENABLE

RAD — RAM DATA QUT TQ E!THER THE PROCESSOR, CRT CONTROLLER.OR
FULL-FIELD GRAPHICS

ROLO — RAM DATA LATCH OUTPUT (USB)

E — PROCESSOR ENABLE CLOCK

Q —~ PROCESSOR QUADRATURE CLOCK

Figure 88-6. RAM Timing Waveforms For One MPU Cycle
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8B-19. RAM Timing Control and RAMs
(see schematic 8B-4)

88-20. RAM TIMING CONTROL. This circuitry
is responsible for creating the R and Column
Address Strobes (RAS and CAS) needed for
RAM data transfers. LRAS and LCAS,
generated by the gating action of U2E, U2C,
U2B, and U2A, are needed during read, write,
and page mode read cycles of RAM. Figure
8B-6 shows the timing relationships of these
signals.

The Address Multiplexer Select (AMS) signal
lags LRAS by 25 nS and is used to enable the
right group of RAM address multiplexers
(MPU, graphics or CRTC) at the proper time
during a processor cycle time. The 20 MHz
output of U2A, used to clock the control timing
circuit and U2C, is half the frequency of the
master clock UY1D.

8B-21. RAM. The CPU board uses eight 64K
word x 1 bit dynamic RAMs. The RAMs
require three external control signals LRAS,
LCAS and LWE in order to insure proper data
transfers. RAM is controlled by three different
cycles; read, write, and page mode read.
Note, the page mode read pulse is embedded
in the LCAS waveform and is used while in the
graphics mode when two page reads from
RAM are needed. The LWE signal controls
read/write operations. See figure 8B-6 for
these timing waveform relationships.

Outputting data from RAM occurs as follows:

When LCAS is high, the data-out lines from
the RAM go to the high impedance state.

Note that as LCAS goes high, RAM data latch
U5B outputs previously stored data. When
LCAS is low the inputs to USB will be OFF and
data will be output from RAM.

RAM refresh is done during a memory cycle at
each of the 128 contiguous row addresses
within a 2 mS time interval.

8B-22. CRT Control (see schematic 8B-5)

This system uses the vertical scanning method
to display information. With this type of scan-
ning, the electron beam scans from top to
bottom and from left to right. After each

vertical scan the beam is moved horizontally to
display another 23 characters. The
non-interlace mode is the type of raster scan-
ning used. This means that one field per
frame is scanned before the electron beam is
returned to the top left hand corner of the
display.

For resolution the characters generated on a
frame must be continually repeated in order to
display them on the CRT. The character code
stored in ROM and loaded into RAM is in
ASCIlI and must be converted for use on the
CRT. Since ASCIl characters cannot be direct-
ly displayed, a character ROM (U6C}) is used to
convert the ASCIl codes into the 9 x 16 dot
pattern used to generate characters. See
figure 8B-7 for a typical dot pattern for a
character.

8B-23. CRT Controller
Operation (see schematic 8B-5)

(CRTC)

The CRTC is the interface between the MPU
and the display system. The CRTC U6C con-
tains nineteen programmable registers. These
registers are initialized by the processor via the
HDRWO-7 data bus. The MPU configures the
CRTC to generate horizontal and vertical sync,
raster addresses for the character ROM, a dis-
play enable signal, and a cursor asserted sig-
nal. However, there are several control inputs
whose signals contribute to the initialization
process. These are described in the following
paragraphs.

8B8-24. CRTC INTERFACING. The bi-
directional data bus DO-7 is used for data
transfers between the MPU and one of the in-
ternal registers of the CRTC. The high
read/low write (HR/LW) line is used to deter-
mine whether a register is written to or read
from. The register selected is determined by
the state of HPAO that is tied to the register
select (RS) line. When HPAQ is low the ad-
dress register is selected. When HPAQ is high,
one of the. data registers can be accessed.
The enable (E) input is used to clock data to
and from the data input/output buffers. The
processor controls the E input with LIS2 which
is the read/write CRTC line.

8B-15
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The clock (CLK) input is used mainly to
synchronize the horizontal sync registers. The
clock rate input is equal to the character rate
of 1.27 MHz.

The low master reset (LMR) line is tied to the
reset input of the CRTC. When a low level is
on this line, the CRTC is forced into the follow-
ing state:

a. The display operation stops and all CRTC
counters are cleared.

b. All outputs go low.

c. The control registers remain unchanged
and unaffected.

8B-25. HORIZONTAL AND VERTICAL SYNC.
The sync signals are generated by the CRTC
timing registers. The horizontal registers are
programmed in character time (785.79 nS)
units with respect to the left-most displayed
character. Note that the horizontal sync
(HSYNC) signal from the CRTC is NANDed
with the control latch bit B (CLB) signals. CLB
will go high when the processor is finished in-
itializing the CRTC. The HSYNC signal then
becomes the vertical sync (HVSYNC) for the
display driver board. The CRT's vertical sync
timing registers are programmed in character
line time (27.5 uS) and are referenced to the
top character position. Note that the vertical
sync (VSYNC) signal from the CRTC becomes
the horizontal sync (HHSYNC) signal for the
display driver board.

8B-26. DISPLAY ENABLE AND CURSOR
OUTPUTS. Display enable (DE) is an active
high output that indicates that addressing in
the active display area is being provided by the
CRTC. The cursor (CUR) output signal is
determined by the initialization of the CRTC
cursor registers. CUR is an active high signal
that is exclusive-ORed with HRAD7 to provide
inverse/non-inverse display blinking on a
character.

8B-27. RAM ADDRESSING. The 14 memory
addresses, MAD-13, from the CRTC are muiti-
plexed together by UGE and USE and used to
address a 16K byte segment of dynamic RAM.

8B-16

The combination of the CLD and CLC inputs
to UGE determine which 16K byte segment of
RAM is available to the CRTC.

CLD CcLc kKilo byte segment
0 0 0-16
0 1 16-32
1 0 32-48
1 1 48-64

8B-28. RASTER ADDRESSES. The CRTC
provides 4 outputs, RAQ0-3, to be used by the
character ROM U6C as the column address (1
of 9) for a character. In other words, RAQ-3
position the Character ROM so that the correct
character dots are displayed in the correct
location on the raster.

8B-29. CHARACTER GENERATION (see
schematic 8B-5).

The circuitry responsible for the final process-
ing of a character is the Character ROM,
graphics output buffer, the display data shift
register, display control circuitry, and the dis-
play data latches.

8B-30. CHARACTER ROM. The 121-bit
Character ROM address consists of a 7-bit bi-
nary ASCII code (HCRA 0-6) that represents a
standard symbol, i.e., a letter, number, or a
symbol. Also, a column address (HRAO-3) that
corresponds to the dot column that is to be
output, and a timing qualifier, PH1. When
character ROM UGC is enabled by LRE and
the low output of UBD pin 6, the proper 8 dot
segment for a given character is output to the
display data shift register. A dot represents
one logical bit.

The dot matrix size for each character is 9
dots wide by 16 dots high. The following is an
example of how a single character is displayed
on the CRT. Note that there are 23 characters
to a character column on the raster (refer to
figure 8B-4). The output dot sequence for a
character is in 8 dot segments from top to bot-
tom, left to right. The character ROM outputs
the first 8 bits to the shift register U6B.
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When U6B serializes these, another 8 bits is
loaded. Then the character ROM is given a
new dot column address and the dot output
routine is repeated. This is done 9 times for
each character. Thus, the 9 x 16 character dot
pattern. Note that a high from U6C is equal to
a dot being on. See figure 8B-7 for a typical
dot pattern.

8B-31. DISPLAY DATA SHIFT REGISTER. This
device is responsible for converting parallel
display information into a serial data stream.

UGB can be configured for either shift left or
parallel loading operations. This is determined
by the level on pin 1.

9 Dots or Columns Wide

16 Dots or
Rows High

000O0OO0

©C 000 O0CO0OO0O O -
O 0 00000 OO -

KEY Undisplayed Dot

Displayed Dot

0
Figure 8B-7. A Typical 9 x 16 Dot Pattern for a
Character.

8B-32. GRAPHICS OUTPUT BUFFER. While in
the graphics mode the Character ROM is dis-
abled and UBA is enabled. Graphics informa-
tion is then loaded into U6B and displayed in
the full-field graphics display area.

8B-33. DISPLAY DATA LATCHES. The display
data latches U8C-A,B provide the video data to
the display driver board. These latches are
clocked at 20 MHz making a 50 nS dot rate,
whereas the combination of the outputs of
U7B-A,B determine the brilliance of the video
displayed. The following is the output of
U8C-A,B which is the truth table for video
information.

HFB HHB Video Output
0 0 OFF
0 1 Half-Bright
1 0 Fuil-Bright
1 1 Full-Bright

8B-34. DISPLAY CONTROL. This circuitry is
responsible for controlling display operations.
For instance, the outputs of U7A and U9D-B
control which device group access RAM and
which devices are ON or OFF during a fast
axis retrace. U7C provides timing for the cur-
sor and enables the video brightness circuitry,
U7B-A,B. Also, this circuitry enables and dis-
ables the character ROM, full-field scanning
generator, and graphics buffer during the
proper time in a processor cycle.

8B-17
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8B-35. /0 Decoding (see schematic 8B-6)

The Input/Output decoding circuitry is
separated into two levels of decoding; macro
and micro. 1/O operations are enabled by a
low level on the HPA20 address line from the
MMU. Each level of decoding is outlined in
the following.

8B-36. MACRO /O - DECODING. Macro
decoder U30 is a 1 of 8 addressable demul-

tiplexer. U30 is used to select, or enable, an
I/O device that requires more than 2 Physical
Addresses to perform a specific I/O function,
i.e., read or write operations. Macro 1/O is
memory mapped into a 256 word space as
shown in table 8B-3. Each macra 1/O func-
tion, when selected by U30, is given 32 words
of ROM space. However, the acquisition sys-
tem is given a total of 64 words, two outputs
from U30O which are ORed together by U7I-A
to form Low Strobe (LSTB).

Table 88-3. Macro 1/O Physical Address-to-Function

Physical 1/0 Strobe
Address Function Mnemonic
06XX00H Acquisition Sys. LSTB

06XX40H Micro I/0

06XX60H HP-IL Write LHLW
06XX80H HP-IL Write LHLR
06XXAO0H HP-1B LHBS
06XXCOH Spare

06XXEOH Not used LSS

8B-18
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88-37. MICRO 1/O DECODING. Micro
decoders US5N and U6N are 1 of 8 addressable
demultiplexers. USN and UGN are used to

select, or enable, an /O operation and/or
device that requires 2 Physical Addresses or
less to perform an 1/O operation. The 1/O
strobe line to function is given in table 8B-4.

Table 8B-4. Micro 1/O Physical Address-to-Function

Physical 1/0 Strobe
Address Function Mnemonic
06XX40H Keyboard Read Data LISO
06XX41H Keyboard Read Status LISO
06XX42H Keyboard Write Data LIS1
06XX43H Keyboard Write Status LIS1
06XX44H Read/Write CRTC LIS2
06XX46H Write Formatter LIS3
06XX48H Write Control Latch U6P LIS4
06XX4AH Write Control Latch U60 LISS
06XX4CH Read Counter U6M LIS6
06XX4EH Write Counter U6M LIS7
06XX50H Reset Enable/Disable Timer FF LIS8
06XX52H Read HP-1IB Address LIS
06XX54H Read Interrupt Status LISA
06XX56H Write Interrupt Mask LISB
06XX58H Spare LISC
06XX5AH Spare LISD
06XX5CH Spare LISE
06XX5EH Spare LISF

8B-38. Interrupt
schematic 8B-6)

Processing (see

When an interrupt is generated by a device, a
high will be sensed at the inputs to the inter-
rupt mask and the read interrupt status buffer
U1M. The interrupting device(s) is determined
by the output of UIM. Each interrupt is given
a specific firmware priority so that if two inter-
rupts occur simultaneously, one will be ser-
viced before the other. Interrupt priority is

done by masking out the lower priority inter-
rupts with a zero, from U1L, on the other input
of their respective interrupt mask NAND gate.
The highest priority interrupt is given a one
(thus, making the low interrupt request (LIRQ)
line low to the processor). The processor will
then service the interrupt, clear the device's
interrupt request line, read the interrupt status
buffer, and change the interrupt mask to
sample the next highest priority interrupt.

8B-19
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8B-39. HP-Iinterface Bus (HP-IB)
Circuitry (see schematic 8B-7) '
The Hewlett-Packard Interface Bus transfers
data and commands between systems via 16
signal lines. The interface functions for each
system component are performed-within the
component so only passive cabling is needed
to connect systems. The cables connect all
instruments, controllers, and other com-
ponents of the system in parallel. The follow-
ing is a description of the inputs to the HP-1B
controller, and the outputs as they relate to in-
terface operations.

8B-40. MPU TO HP-IB INTERFACE. HP-IB
controller U2G communicates via thirteen
memory mapped registers. Six of the registers
are read from, and seven are written to. The
registers are used to pass control data to, and
status information from, a system component.
HPA2-0, connected to the register select
(RS2-0) lines, are used to select a particular
register. ‘A low on the chip enable line (CE)
indicates that the processor is doing either a
read or write from the selected register. Note
that each combination of RS2-0 can indicate
one of two different registers depending on
whether a read or write operation is occurring.
For example, a write operation with RS2-0 =
110 indicates a Parallel Poll register access,
but a read to the same location indicates a
Command Pass Through register access.

Reading or writing to a register is indicated by
the level of HPA3. A high indicates an MPU
read and the Data Bus In (DBIN) line will be
asserted. When low, the Write Enable line
(WE) is asserted and the MPU will write to a
register. Data transfers are via the bi-
directional data lines HDRWOQ-7 attached to the
DO0-7 lines of U2G.

8B-41. HP-IB INTERFACE LINES AND
OPERATIONS. The eight data 1/O lines
(DIO1-8) are reserved for the transfer of data
and other messages in a byte-serial, bit-parallel
manner. .Data and message transfer is
asynchronous and is coordinated by three
handshake lines: Data Valid (DAV), Not Ready
For Data (NRFD), and Not Data Accepted
(NDAC). The other five lines are for
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management of bus activity. See figure 8B-8

for HP-IB signal lines.

SHIELDSRQ NDAC DAV DiO4a DiO2

ATN | IFC |NRFD|{ EO1 [ DIO3| DIOY

LOGIC GND GND GND DIO8 DIO6
GND 10 8 6

ABLE TO
TALK, LISTEN,
AND CONTROL
(e.g.calculator)
e.g.calculator <_~ DATA
: 8 LINES
DEVICE B <
ABLE TO
TALK AND
LISTEN
(e.g.digital DATA BYTE
multimeter) TRANSFER
(,\ CONTROL
¢ 3 LINES
DEVICE C <
ONLY ABLE
TO LISTEN
(e.g.signal GENERAL
generator) PENY INTERFACE
( N MANAGEMENT
Y 5 LINES
DEVICE D
ONLY ABLE
TO TALK
(e.g.counter) — DATA INPUT/
—}OUTPUT
81034201 L DATA VALID
L— NOT READY FOR DATA
L—— NOT DATA ACCEPTED
INTERFACE CLEAR

ATTENTION
SERVICE REQUEST
REMOTE ENABLE
END-OR-IDENTIFY

Figure 88-8. HP-IB Signal Lines
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Devices connected to the bus may be talkers,
listeners, or controllers. The controlling device
dictates the role of each of the other devices
on the bus by setting the ATN (attention) line
true (low true) and sending talk or listen ad-
dresses on the data lines.

The MPU reads the rear panel switches to
determine its device bus address and loads
this into the HP-IB controller. While the ATN
line is true, all devices must listen to the data
lines. When the ATN line is false, only devices
that have been addressed will actively send or
receive data; all others ignore the data lines.

Several listeners can be active simultanecusly
but only one talker can be active at a time.

Whenever a talk address is put on the data
lines (while ATN is true), all other talkers are
automatically unaddressed.

Information is transmitted on the data lines
under sequential control of the three hand-
shake lines (DAV, NRFD and NDAC). No step
in the sequence can be initiated until the
- previous step is completed. Information trans-
fer can proceed as fast as devices can
respond, but no faster than the slowest device
presently addressed as active. This permits
several devices to receive the same message
byte concurrently. For HP-IB handshake
timing, see figure 8B-9.

(ATN = FALSE)
DATA ><
SOURCE
DAV
VALID
SOURCE
ALL RDY I SOME RDY ALL RDY

I |
NRFD , |

| NONE RDY |

| $

| soMe Acc | aLL Acc ACCEPTOR
NDAC : i

! |

: {

[} 1

DATA DATA ACCEPTOR
TRANSFER TRANSFER
BEGINS ENDS

Figure 8B-9. HP-IB Handshake Timing For One Talker And Multiple Listeners

The ATN line is one of the five management
lines. When ATN is true, addresses and
universal commands are transmitted on only
seven of the data lines using ASCIl codes.

When ATN is false, any code of 8 bits or less
understood by both talker and listener(s) may
be used. The interface Clear (IFC) line places

the interface system in a known quiescent
state via the abort message. The Remote
Enable (REN) line is used with the remote, lo-
cal and clear lockout/set local messages to
select either local or remote control of each
device. Any active device can set the Service
Request (SRQ) line true. This indicates to the
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MPU that the device on the bus wants
attention. The End Or Identify (EOI) line is
used by a device to indicate the end of a
muitiple-byte transfer sequence. When the
controlling device sets both the ATN and EOI
lines true, each device capable of a parallel
poll indicates its current status on the DIO line
assigned to it.

The Interrupt (INT) line indicates an interrupt
request when low. This signal is then inverted
by U3P-B and routed to the interrupt mask
where the MPU branches to a subroutine to
service this interrupt.

8B-42. HP-IB TRANSCEIVERS. All of the in-
put/output signals from the HP-IB controller
are routed through two octal bus management
transceivers U1l, and U1H. These devices are
controlled by CONT (controller), TE (talk en-
able), and CL2 (system controller). U1i con-
trols the direction of command and data trans-
fer signals. The direction of the command
signals ATN, SRQ and EO! is determined by
the CONT line, but IFC, and REN are directed
by CL2. Data transfer signals NRFD, NDAC,
and DAV are controlled by TE. The direction
of data flow through U1H is determined by
ATN or EOI, while TE controls whether U1H is
tri-stated or in the open-collector (enabled)
mode.

8B-43. System Status Switches (see
schematic 8B-7)

SW1, an 8 switch dip package, is mainly used
to configure the analyzer on a system bus, i.e.,
HP-1B and HP-IL. Switch 6 of 8 is used to ac-
cess a self test (ST) routine for testing some of
the functions of the logic analyzer. See
Section 3 (Operation) for configuring the
analyzer for HP-IB and HP-IL operations and
Section 4 (Performance Tests) for initiating ST.

Switches 1 through 5 of 8 are used to select
an address on the HP-IB interface bus. The
combination of switches 7 and 8 select HP-IB
talk only, HP-IB controlled, HP-IL controlled.

During power-on, the processor reads the

status of SW1 by enabling U1E via LIS9. Then
according to the switch settings the processor
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will either initiate self test (ST), write the HP-IB
address and status into the HP-IB controller,
or indicate to the HP-IL. controller whether or
not it is to be controlled by an outside device.

NOTE

The processor samples the setting of the
system status switches ONLY during
turn-on. Changing SW1 to "1" after turn-
on will not initiate SELF TEST. Cycling
the power OFF/ON will reset the switch
status. After ST is executed, however,
the ST switch may be set to a "0" allow-
ing the System Specification menu to be
displayed without cycling power.

8B-44. BNC Outputs (see schematic 8B-7)

The rear panel BNC labeled PORT is used to
supply the following seven signals from the
acquisition system on a multiplexed basis.
The other BNC labeled ACCESSORY POWER
provides a regulated + 5 volt power supply for
use by a preprocessor option.

Signal to BNC

. Pulse on State Trace Point
. High until State Trace Point
. Low until State Trace Point
. High on last Sequence
. Constant High

Constant Low
. High on Timing Pattern

@ T o a0 T

8B-45. HP-Interface Loop (HP-IL)
Circuitry(see schematic 8B-7)

8B8-46. GENERAL INFORMATION. HP-IL is a
bit-serial, uni-directional loop. Information is
re-transmitted by each device; each device
supplies only enough power to drive the mes-
sage on to the next device. Also, HP-IL
protocol provides for excellent error detection
(meaning that commands and data make a
complete circuit of the loop.) The originating
device receives the information back after all
other loop devices have received and
transmitted it By comparing returning
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information with what was sent out, errors
along the loop are automatically detected.

HP-IL is capable of transmission speeds of up
to 5,000 bytes per second. This speed is
equivalent to about one printed page per
second.

Three different roles are defined for HP-IL
devices: Controller, talker and listener. Any
device not assigned one of these roles is inac-
tive. The controller is the one device in the
loop that can designate the roles of devices
and control the loop’s operation. The system
controller is the device that controls and in-
itiates loop communication. It can transfer
control to another device, which then becomes
the controller on the loop (the active controll-
er). Likewise, an active controller can transfer
control to another device.

In order to distinguish between devices in the
loop, each device must have an address (a
number from 1 to 30). The controller uses the
addresses to specify and control the devices.
Even though each HP-IL device has a built-in
address, the system controller always assigns
new sequential addresses to each loop mem-
ber. These addresses begin with address one
for the device that follows the controller. Each
device then stores its assigned address
internally.

Information is in two categories: commands
and data. Each piece of information, a com-
mand or data, is initiated by a device and sent
around the loop. Each subsequent device, in
turn, receives the information and either sends
the information to the next device, or process-
es the information and then sends the informa-
tion on to the next device.

8B-47. MPU TO HP-IL INTERFACE. The HP-IL
controller U20 is wused to interface the
analyzer to devices that work at relatively low
data rates, i.e., a digital cassette drive. U20
serves the purpose of converting signals back
and forth from HP-IL to the MPU. The
processor communicates with U20 through
memory or /O read and write cycles. The

HP-IL chip has a Chip Select line (CS) and
three address lines (RS0-2) to permit data
transfers to and from eight internal registers.
Note that some of the register bits are
read-only, or write-only while some have bits
that are both.

A write operation occurs when Low HP-IL
Write (LHLW) from the macro decoder goes
low, then the register selected by RS0-2 will be
written to by the processor via the HDRWO-7
data bus. Read operations operate the same
as a write operation except the Low HP-IL
Read (LHLR) line will be asserted low.

The 2 MHz clock from the system timing con-
troller provides the clock for the HP-IL chip. A
low reset (LRST) from the power up master
reset circuit will shut off the internal oscillator
allowing the processor to initialize the chip.

8B-48. HP-IL INTERFACE LINES AND
OPERATIONS. The signals from the previous
device come into the receive data inputs RXDO
and RXD1 through a small pulse transformer
in UT1 which provides a voltage step-up and
isolates this device from the loop. R3 and R6
from the receiver inputs provide the proper
load for the loop.

Each of the transmitter outputs TXDO and
TXD1 pass through a low-pass filter and im-
pedance matching network consisting of C2,
RS and C1, R4. The signals then go through a
pulse transformer which steps down the volt-
age to the proper loop level and isolates this
device. Zener diodes CR1-4 are provided for
transient suppression.

Whenever one or more of the interrupt bits
together with the corresponding enable bit in
the interrupt register is high, the interrupt
request line HLI will be low. This signal is then
inverted by U3P and seen in the interrupt
mask. The MPU will respond, clearing or
masking the bit, and IRQ will return to its nor-
mal high state. Unless the interrupt flag bit is
cleared or masked, no further interrupts can
occur since the interrupt line will remain in its
low state.
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8B-49. Probe Reference Voltage Adjust
(see schematic 8B-7)

The thresholds (THRO-4) for each pod are
reference power supplies that specify the
comparator switching points on the pod hybrid
chip. Each of the five processor program-
mable supplies consist of a sample/hold circuit
selected by U70, and adjusted by UO9N, a
programmable DAC. Data can be specified in
ranges of plus to minus 9.9 volts in 0.1 volt
increments.

8B-50. PROBE THRESHOLD SELECTION. The
following is a brief example of this circuit’s
operation for selecting one probe threshold:

The user can request a specific threshold for
sampling data on each pod, either TTL, ECL,
or a level equal to or less than = 9.9 volts (this
system defaults to TTL sample levels). After a
threshold is selected the processor will
program U9N (via U9E), a digital-to-analog
converter (DAC) for a current level proportional
to the threshold. This current level is then
converted by U8O to a voltage level propor-
tional to the required threshold. A probe
threshold driver is selected by U70. The
selected reference threshold level is then used
by the pod hybrid chip. The probe threshold
driver will hold a reference level until it is
refreshed or updated.

8B-51. ADDITIONAL INFORMATION. The DAC
is configured for write only operation. The
processor writes information into the DAC via
the keyboard controller U9E. When BD is
high, write information is presented to the
DAC, and a probe threshold driver is selected
by U70 (via the scan line outputs SLO-2 of
U9E). Then, when BD goes low it is delayed in
the voltage reference circuitry. When U7P pin
13 goes low, the DAC latches the data on its
input, converts it, and presents it to U70.
When U7P pin 14 goes high, the selected
probe threshold driver samples the converted
data. Then, in 100 mV increments, a reference
voltage (THRO-4) proportional to the user
threshold sample voltage is output. The
reference voltage is refreshed or updated every
keyboard scan time. A keyboard scan time is
5 mS or every time BD goes low.
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The ground sense lines, GS0-4, compensate
for the difference in ground levels between
systems. For example, if the voltage on GSO
was able to form a voltage drop across R4 of
URIP then the voltage on THRO would in-
crease proportionally. This insures that data is
being sampled at the user selected threshold
level with respect to the users system ground.

The Voltage Reference circuit provides a
precision +5 volt supply for the DAC and a
voltage reference (VR) for U7P in the
Power-Up Master Reset circuit.

8B-52. Keyboard
schematic 8B-7)

Scanning (see

The keyboard controller, U9E, is used to scan
the keyboard and control probe reference volt-
age adjustments. U9E is programmed and
controlled by the processor for each of these
functions. The following will describe the
keyboard scanning functions of U9E.

8B-53. MPU TO KEYBOARD CONTROLLER
INTERFACE. The 1/O control section of U9E
uses four sig