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SECTION |
GENERAL INFORMATION

1-1 SCOPE

1-2 This manual provides Installation, principles of operz.-
tion, and assumbly leve! service Information for the 6943\

Multiprogrammer Extender. Assemibly level service instruc- .
tions for the 6942A Multiprogrammer, the master unit in a |

Multiprogrammer System, are provided n a separate manual.
Accessary Input/Output {1/0) cards are also covered in separate
manuals. Programming, instailation, and operating instructions
for the entire Multiprogrammer System (63424, 6943A, and all
1/0 cards are provided in the 6942A Multiprogrammer User's
Guide, HP Part No. 06942-90003. Chapter 1 of the User's Guida
provides a list of additional publications that ara pertinent to
the 6342A Multiprogrammer System and HP-1B computing con-
trollers. The HP-IB, a versatile interconnect system for in-
struments and controllers, is Hewlett-Packard's implementa-
tion of IEEE standard 488-1978, *'Standard Digital Interface for
programmable instrumentation*’, :

1-3  The service Instructions provided in this manual con-
sist of assembly (board) level isolation procedures for the
6943A's logic circuits. Component level troubleshooting pro-
cedures for the 6343A's power circuits, which are dentical to
the 6942A’s power circults, are covered in the instruction
manual for the 6942A (HP Part No. 06942-90006) and will not
be repeated in this manual. Component level troubleshooting
procedures for the 6343A's logic circuits are beyond the scope
of this manua! but are ncluded with the 6342A Multiprogram-
mer Service Kit, HP Part No. 14710A. The 14710A, purchased
separately (see paragraph 1-17) contains all the service sids re-
quired for cemponent level troubleshooting of the entire
Mu g system.

14 DESCRIPTION

1-5 5943A'Multiprogrammer Extender

1-6 The 6343A is intended for use only as an addition to
the 6342A and must be controlled through this unit, The
6942A is the master contro! unit £ar bidirectiodst communica-
tion, data processing, and data transfer between on HP-IB
controller and the 6342A/6343A Multiprogrammer System,
The 6342A can be used in a sing'e-unit systern ermploying from
one to sixteen input/output (170} cards or in a multi-unit
system consisting of one 6°42A master unit and up to seven
6343A extender units, Each €343A can also accommodate up
to sixteen I/0 cards sllowing a Multipregrammer system to be
expanded to 128 1/O cards. The last 6343A in the chain can
operate at a distance of up to 600 feet from the controller.

1-7 The 6343A mainframe is similar in construction to the
6942A but is less complex electronically. The power supplies
and rear 1/0 card slots are the same for the 6343A as for the
6342A, However, the 6942A’s HP-IB Interface, CPU/ROM,
and Control/RAM boards are not included in the 6943A. The
6943A only contains a Backplane Control board and a
transmission System board.

1-8  Transmission System bouards {part of the 14700A and
14701A Extender Kits, see paragraph 1-17) must be installed In
rear slot AS of the 6942A and 6943A units in order to interface
the 6342A with up to seven 6943A extanders. Chaining cables
are connected betwean each unit. Ths Transmission System
boards installed in the ““Middle” extenders have two edge con-
nectors to accommodate two chaining cables {one towards
the 6342A and one tovsards the next 6943A). A frame address
switch for each unit is located on the associated Transmission
System board. Frame address switch scttings are described in
Chapter 2 for the 6942A User’s Guide. Frame address decoder
and frame Interrupt decoder circuits are located on the
transmission system boards. The boards also contain data bus
transceivers (6942A and 6943A), address bus drivers (6342A)/
receivers [6943A), and control bus drivers {6942A)/receivers
{6943A). These circuits interface the 6942A and 6947A units
with balanced transmis<ion lines. Detailed procedur:s for In-
stalling Transmission System boards and chaining cables are
provided in Chapter 2 of the 6342A Multiprogrammer User's
Guide.

1-9 The data, address, and control bus lines ere
distributed from the transmission system board to the 6543A’s
I/0 card slots via backplane connector board A3 and
backplane control board A2, The address and control bus lines
transler data between the sxternal data bus and the I/0 cards.
The 6343A’s backplane control board contains a card address
decoder circuit and a card interrupt priority circuit, The card
address decoder selects the 1/0 card slot which will receive or
send data on the external data bus lines. The card interrupt cir-
cuit monitors the Interrupt request (JRQ) line from asch of the
16 slots in the 6943A mainframe. The interrupt request lines
are used by the microprocessor in the 6942A master unit
to determine when the ans-isted )/O card has completed
operations. :

1-10  Input/Qutput Cards

1-11 Paragraph 3-17 lists each 1/0 card model available at
the time of this publication and provides a brief functicnal
description of each card type. In general, the function of an
output card is to develop the cutput quantity specified by the
programmed instruction and to deliver this quantity to the
user’s systere. The basic function of an input card is to receive
data from the user’s system and make it available to the HP-IB




controlier. All 1/0 cards, both input and output, contain a
custom LS| circuit called the Universal Contral Chip {UCC).
The UCC Interfaces the card to the 6342A’s microprocussor
via the 6942A/6943A backplane and controls all communica-
tions between the microprocessor in the 6342A and the 1/0
card. Using identical interfaces {Control Chips) on all cards
aliminates the need for special Instructions for each card tyre.
Paragraphs 4-32 through 4-52 in the User's Guide describe
typical 1/0 card operations. Chapter 7 in the User’s Guide pro-
vides programming examples for each I/0" card type. In-
dividual 1/0 card circuit descriptions are provided in the ap-
plicatle /O card manual. ,
112 AI/O cards are fabricated on a 299.72mm {11,8”) x
132.08mm {5.2") printed cirudit board. The inner end of the
card contains a dual 36 pin {72 pir total) printed circuit plug
which mates to any 1/0 s'ot connector. in the rear of a 63424
or 69434, unit, Each 1/0 card is equipped with o handle which
is useful when installiiig or remaving the; 1/0 card from its siot.

The handle is marked to identify the card type. The outer edge

of the ¢ard also contains a dual 36 pin {72 pin total) printed cir-
cuit plug for interfacing the card to the user's device. One
edge connector assembly Is supplied with each 1/0 card allow-
ing the user to rnake interconnections as required,

113 INTERFACING

1-14  Interfacing the Multiprogramnier System with an HP-
IA controllar is accomplishad by the AB HP-IB Interface Board
installed in the 63424, Master unit. This board provides the
proper interface for biclinictionzl communication between the
Multiprogrammer System and a Hewlett-Packard Interface
Bus (HP-1B} controller. Extender Kits, Models 14700A and
14701A {see Table 13, contain wie transmission system
boards {A6 boards) which are required to interface the 6347A
Multiprogrammer with up to seven 6943A Multiprogrammer
Extender Units, One 14702A Chzining cable is required to in-
terconnect each 6943A used in the system.

1-15  HP-1B CAPABILITIES

1-16  The 6942A/6943A Multiprogrammer System’s HF-I8
interface capabilities are spacified in Table 1-1. The interface

Table 1-1. 6942A/6943A Multiprogrammer System

Code Capabllity

SH1 Sourca Handshake capabitity

AH1 Acceptor Handshaka capability

T6 Talker {basic talker, serisl poll, unaddress to talk
if addressed to listen)

TES Extended Talker (basic extended talker, serial
poll)

L4 L'atener (basic listener, unaddress to listen if ad-
dressed to talk}

LEO No Extended Listener capability

SR1 Service Request capability

RLO No Remote/Local capability

PP1 Parallel Poll capability (remoty configuration)
DCi Device Clear capability

DTO No Device Trigger capability

CO No Controller capability

codes and functions are defined in accordance with IEEE
Standard 488-1978, ""Standard Digita! Interface for Program-
mable Instrumentation”.

1-17  ACCESSORIES

1-18 Tables 1-2 and 1-3, respectively, list the accessorfes
furrished with and available for use with the 6943A. The
descriptions of the available accessories in Table 1-3 are very
genaral and in no way represent complete specifications,
Complate specifications are covered in the instruction manuals
for wach accessory,

119  OPTIONS

1-20 The following options are available with this
instrument.

Option No. Description
908 Rack Mounting Kit
910 One additional service manual shipped
with the Muitiprogrammer Extender,
1-21 SPECIFICATIONS

1-22  Specifications for the 6343A Multiprogrammer Ex-
tender are given in Talde 1-4.

1-23  SAFETY CONSIDERATIONS

1-24  This product is a Safet  -zss | instrument {provided
with a protective earth termi ..). The instrument and this
manual should be reviewed for safety markings and instruc-
tions before operation of the instrument.

1-26  INSTRUMENT AND MANUAL
IDENTIFICATION

1-26  Hewlett-Packard instruments are idemified by a two-
part serial number, The first part Is the serial number prefix, a
number-letter combination that denotes the date of a signifi-
cant design change and the country of manufacture. Tha first
two cigits of the prefix indicate the year {19 = 1979, 20 = 1980,
etc), the second two digits indicate the week, and the letter
“A’" designates the USA as the country of manufacture. The
secod part uf the serial number is a different sequential
numter assigned to each instrument, starting with 00101.

1-27 If the serial number on your instrument does no-.
agree with those of the title page of this manual, change
sheets or manual backdating changes in Appendix A define
the differences between your instrument and the instrument
desc:'hed by this manual.

1-28  ORDERING ADDITIONAL MANUALS

129 Jre manual is shippad with each instrumen.. Addi-
tional manuals may be purchased directly from your local
Hew'ett-Packard Sales office. Specify the model number, in-
strument serial number prefix, and the manual part number
provided on the title page. (When ordered at the same time as
the instrument, additional manuals may be purchased by
adding Option 910 to the order and specifying the number of
additional manuals drssired).
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Table 1-2. Accessories Furnished

Accessory

Description

642 Multiprogrammar User’s Guide
HP Part No. 26942.90010

Provides programming, operating, Installation, and verifica-
tion procedures for the entire Multiprogrammer System {consisting
of the 634zA, 6943A(s), transmission sysiem boards, and complete
family of 1/0 cards). The User's Guide consists of the following
items:

Part No, Description
06942-90003 User's Guide Pages
06942-90004 Quick Reference
! Programming Guide
06942-13001 Utility Program
‘ Cartridge for HP 8625A
\ Computing Controller
,06942-13002 Utility Program
Cartridge for HP 9835/9845
Computing Controller
9282-0971 Binder
Table 1-3. Accessorias Available
Accessory Description

INPUT/OUTPUT CARDS

Resistance Quiput Cards (RES QUTPUT):
Models 69700A-69702A,69704A-69706A

Power Supply Controi Card
Model 69709A

Digital to Analog Valtage
Converter Card IVOLTAGE D/A};
Model 69720A

Digital to Analog Current
Converter Card I(CURRENT D/A):
Model 697214

Relay Output Card (RELAY QUTPUT):
Model 69730A

Digital Qutput Card (DIGITAL QUT):
Model 697318

Pulse Train Output and

Stepping Motor Controt Card {PULSE TRAIN):

Model 69735A

Timer/Pacer‘Card {TIMER/PACER):
Model 6973;A ‘

¢

The output of each card is a programmable resistance value. Twelve
mercury-wetted relay contacts close acrass binary weighted preci-
sion resistors in a series string. Typical use is pawer supply program-
ming. Modef 697004 is supplied without resistors so that customers
may choose and install their own resistors,

Provides all the leatures required to easily program, control, and
monitor HP's 6012A and 6024A Autoranging Power Supplies equip-
ped with Qption 002,

Provides a high speed bipolar output voltage { - 10.240 V to
+10.235 V} from 12 bits of data.

Has the same capabiliies as the 69720A card plus a voltage to cur
rent amplifier that providesa - 20.78 mA to + 20.47 mA current -
put in addition to the voltage output.

Provides sixtecn independent, normally open, mercury wetted relay
contacts. The contacts may be used as separate switches or may be
externally interconnected to form a relay scanner or switch.

Provides sixteen TTL, or CMOS compatible oulputs; or sixteen
100 mA open collector switches.

Generates a programmable number of pulses {up to 32,767} at a pro-
grammable frequency.

Provides a puise of programmabile pe'riod or a square wave of pro-
grammable frequency.




Table 1-3. Accessories Availabla [continued)

Accessory

Description

Scan Contral/Pacer Card
Madel 69750

Analog to Digital

Converter Card (HI SPEED A/D):

Model 63751A

64 Channel FET Scanner Card
Model 69762A

16 Channel FET Scanner Card
Model 69755A

Isolated Digital
fnput Card {ISO DIG INPUT):
Model 69770A

Digital Input/Analog

Comparator Card {DIGITAL INPUT);

Model 69771A

Counter/Totalizer
Card (COUNTER):
Model 697754

Interrupt Card (WORD INT):
Model 69776A

Memory Card {MEMORY):
Model 697908

Breadboard Card
Model 69793A

Card Edge Connector
HP Part No. 5060-2806

Used with the 69752A and 697654 SET Scanner Cards to provide
channel selection, pacing, and synchronization with A/D con-
verters and DVM's. Can operate up to 1024 channels on 32 scan-
ner cards,

Measures bipolar dc voltages in one of four ranges: + 100 mV, + v,
+10V, or + 100 V with 12 bit resolution.

High speed 64 channel single ended FET scanner, cascac. ble to
1024 channels, ideal for large multi-channelad systems.

High speed 16 channel single ended FET scanner, cascadable to
1024 channels, ideal for smaller systems or more closely rounding
out & larger one.

Provides sixteen optically isolated inputs. The optically coupled
isolator in each input line breaks the path of a potential ground logp.

Monitors up to sixteen contact closures, switches, [TL signals;
CMOS signals, or analog signals.

Counts contact closures, TTL logic level pulses, CMOS logic level
pulses, or anaog waveform transitions in the range of 0 to 65,535,

Compares up to sixteen logic level or contact

closure inputs with a sixteen bit reference word stored on the card,
The card has four programmable modes: it can interrupt when the
input data is unequal to { =), equal to { = ), greater than { >), or less
than ! <} the reference word.

Provide 4k x 16-bit words for use with the DAC cards (69720A,
69721A} or the 69751A ADC card or for other input/output tasks that
raust run independently from other Multiprogrammer or computer
tasks. The 697908 consists of two interconnected cards {require two
slots that function as a single memory).

Provides an area for mounting custom circuits for use with the
Multiprogrammer.

Interfaces I/0 cards with each other or with external devices. One
connector is shipped with each 170 card. Order Model 14703A when
extra connectors are required.

LAST EXTENDER KIT
Moadel 14700A

Required when nne or mare 8343A Units are used in a system. Con-
sists of two trznsmission system boards. Board 14700-60020 is in-
stalled in slot AB of the 6942A and boar 14700-60021 is installed in
slot A6 of the last 6943A unit,

14
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Tabla 1-3. Accessories Available (continued)

Accessory

Description

INTERMEDIATE (MIDDLE)
EXTENDER KIT
Model 14701A

Required when two or more 6343A units are used in 2 system. One
14701A kit is required for each middle 6943A (up to 6).

CHAINING CABLE
Model 147024

One (5 teet lang) required for each B343A used in a syster..

CARD EDGE CONNECTOR
Model 14703A

Model 14703A is ordered when an extra 1/0Q card connector is
required,

SERVICE AIDS
6942A Multiprogrammer Service Kit
Medel 147104

Signature Analyzer
Maodel HP 5004A

Contains the service aids for component lavel
troubleshonting of the entire Multiprogrammer Systern:

6942A Multiprogrammer
6943A Extender

14700A Last Extender Kit
14701A Middle Extender Kit

All

Used to verify and troubleshoot all logic circuits in the
Multiprogrammer System.

170 cards, Models 69700A-69790A

Table 1-4. Spacifications

Input Power: 100/120/240 Vac (selectable), +5%, - 10%,
47 to 53 Hz, 60C Va.

I/O Card Positions: Maximum of 16 1/0 cards per 6342A
or B343A unit. Since up to seven 6943A extendars may be
placed in a chain with one 6942A, up to 128 170 cards (8
units x 16 1/0 cards) can be used in 8 Multiprogrammer
system,

Maximum Chain Length: A chain of mainframes can be up
to 152 meters {500 feet) long. This maximum length is the
sum of the lengths of all 14702A Chaining Cables used in
one chain,

Power Supplies: All powsr supplies for up to 16 1/0 cards are
built-in including three + 18 V supplies isolated from each
other and from ground.

Couling: Built-in forced air cooling draws alr in through the
front panel and exhausts air thorugh the ventilated rear
cover,

Operating Temperature Range: 0°C to 556°C.

Dimensions; 177.0mm high x 4.25mm wide x 597.0mm deep.
{6.969in, high x 16.750in. wide x 23.500in. deep).

Weight (without 1/O cards): Net 20Kg. (45 Ibs).
Shipping, 27Kg. (60 |bs).

15




SECTION Ii
INSTALLATION AND VERIFICATION

2-1 INITIAL INSPECTION

22 Before shipment, this instrument was nspected and
found to be fres of mechanical and electrical defacts. As soon
8s the instrument is received, proceed es instructed in the
following paragraphs,

2-3 Mechanical Chuck

24 If external damage o the shipping carton is evident,
ask the carrier's agent to be present when the instrument s
unpacked. Check tha Instrument for external damage such ac
broken controls or connectors, and dents or scratches on the
panel surfaces. If the instrument is damaged, file a claim with
the carrier's agent and notity your local Hewlétt-Packard Sales
and Service Office as soon as possible (see list at rear of this
manual for addresses).

2-5

26 Meke an operational check of the instrument as L oon
as possible after receipt. Verification procedures, using the
Multiprogrammer's self test feature and utility program
cartridges, are described In Chapter 2 of the 6342A
Multiprogrammer User's Guide. Additional verification pro-
cedures using the 6342A's built-'n Signature Analysis {SA)
capabilities are provided in Section IV, The SA procedures can
be performed at any time but are intended primarily for post
repair verification. Refer *o the Inside tront cover for the Cer-
tification and Warranty atatements,

27  REPACKAGING FOR SHIPMENT

2-8  Tolnsure safg shipment of the instrument, it ks recom-
mended that the package designed for the Instrument be
used. The original packaging material is reusable. if it Is not
available, contact your local Hewlett-Fackard field office to
obtain the matsrials. This office will also fusnish the addrass of
the nearest service offica to which tha instrument can be ship-
ped. Be sure to attach a tag to the instrurent specifying the
owner, model number, full seriui numbear, and service re-
quired, or a brief scription of the trouble.

28 INSTALLATION DATA

2-1¢  The 6343A is shipped with the A2 Backplane Control
board installed within the mainframe. I/0 cards and the
transmission system board (A8 slot) are not installed when the
6943A Is shipped from the factory. Before proceeding with the
installation procedures, ensure that transmission system
board(s) ere available for “middle” and/or “last” 6343A ox-
tenders. Table 1-3 describes the Model 14700A Last Extender
Kit and the Model 14701A Intermediate (Middle) Extender Kit
that pravida the required transmission system boards,

Opearational Check

21

2-1 Location and Cooling

212 The unit should be used in an area where the ambiant
temperature does not exceed 55°C, Built-in forced air cooling
draws air in through the front panel grill and exhausts air
through the ventilated rear cover. A fan speed control clrcuit
changes the fan speed depending upon the tamperature
within the unit end primary load current changes. The front
panel grill and the air filter behing it must be kept clean (see
paragraph 2-29 in User's Guide),

2-13

214 A rack mounting kit Is available for the 6942A and,
6943A Multiprogrammer Units. The rack mounting kit is cb-
tained by specifying Option 908 when ordering the instrument,
The instructions, provided with the kit, illustrate and describe
the procedurcs for preparing the Multiprogrammer unit for
rack mounting. One kit is required for zach unit to be rack
mounted,

2-15

Rack Mounting

Installation Procedures

2-16  Step by step Installation procedures are proviced in
Chapter 2 of the User’s Guide. The procsdures include gather-
ing the proper equipment, setting address switches, instaliing
)/Q cards, and connecting tha cables. Refer to paragraphs 2-2
through 2-28 in the User's Guide for detailed installation in-
structions. The general installation procedures are outlined
below.

1. Install ROM’s and HP-IB interface card In the controller,
Check that the select ccds for the HP-IB interface card Is
preset to 7", The utility program cartridges and sample pro-
grams, supplied with the User's Guids, use a select code of
M'7l'f.

2. Remove rear cover from 6342A and any 6943A extendars
used in system. Rear covers are installed in the 6342A and
6943A units to hold the 1/0 plug-in card connectors in place
and prevent them from loos=ning. The covers must be remov-
ed In order to gain access to the 1/0 card slots, cable connec-
tors, address switches, and power module. Four quarter-turn
fasteners secure the cover to the rear of the units,

3. Check the HP-IB address of the 6942A. The HP-1B ad-
diess for the Multiprogrammer System is selected by the ad-
dress switches on the A5 HP-iB Interface Board. The switches
are set for an address of 23" as the unit is shipped from the
factory. Since the controller's HP-IB Interface Code is 7, the
Multiprogrammer System's complete address as programmed
from the controller is 723,

4. Set the frame address in the 6942A and 6343A units
used in the system. Make sure that each Multiprogrammer
unit in the system is set to a differant frame address befcre




power Is applied. The frame address (0-7) is part of any overall
eddruss that identifies a particular 1/0 card in the system.

5. Connect cables batween the contraller and the 89424,
batween the 63424 and first 5943A unit, and between all addi-
tional 6943A units (up to six} used In the system. Ensure that
the proper iranar ssion system board is installed In the A8 slot
of each unit,

CAUTION

AlMvays turn off power at a Multiprogrammer unit
before installing or removing an 1/O card. If
power is not removed, it s possible to short com-
ponents in the Multiprogrammer when instaliing
or removing a card, thereby causing possible
flamage.

]

6. install the I/O cards and make connections from the /0

card's edge connector to the user's device. One edge connec-
tor assembly is provided with each 1/0 card purchased.

- Assembly Instructions are included with the connector. As In-

ttallation and wiring are completed for each card, record the
follewing information,

a. Card type

b. Application in external system

c. Card main 3ddress:

Stot No. + {Frame No. X100)
d. Card subaddresses (if applicable}
e. Data format parameters; data type, LSB value,
number of bits,

7. Ensure that the proper line voltage has been selected and
pewer cord is cannected to powsr module.

8. Verify operation {see Section IV in this manual) and then
replace the rear covers.
2-17 Input Power Requirements
218  The 6942A and 6343A mav oe operated from a
nominal 100V, 120V, 220V,or 241", single-phase ac power
source (48-63Hz). The input voltage range for each of the
nominal inputs is listed below. A label on the rear panel in-
dicates the nominal line voltage for which the instrument was
set at the factory. if necessary, the user can convert the instru-
ment from one line voltag~ option to anoter hy inllawing the
instructions in paragraph 2-9 of the User s Guide.

Nominal Line Voltage

Vaitage Rangs Fuse
100Vac 87-106 6A
120Vac 104-127 G6A
20Vac 191233 3A
240Vac 208-250 3A

l CAUTION |

h

Fadure to correctly match the Multiprogrammer's
primary voltage setting to the available source
may result in damage to the instrument.

2-19 Powaer Cable

220 Model 6343A is shipped from the factory with a
power-cord plug appropriate for the user's location. Figure 2-1
illustrates the standard configuration of power-cord plugs us-
ed by Hewlett-Packard. Below each drawing is the HP Pant
Number for a replacement power cord equipped with a plug of
that ronfiguration, If a different power cord Is required, con-
tact the nearest Hewlett-Packard Sales and Service office,

8120 ~ 1348 8120 -)338 128 - 3198
STANDARD auG oLy
o}
* o
BIZ0 -1369 81201689 B820-2104

Figure 2-1, Power-Cord Plug Configurations

2-21 To protect operating personnel, the National Elec-
trical Manufacturers Association {NEMA) recommends that
the instrument psnel and cabinat be grounded. This instru-
ment is equipped w'th a three-conductor power cable; the
third conductor is the pruund conducter. When the cable is
plugged in to an approp:inte receptacle, the instrument |s
prounded. In no event shall this instrument be operated
without an adequate cabinet ground ;onnection.

2222 The offset pin on the standard power cable three-

prong connector is the ground connection. To preserve the
protection feature when operating the instrument from a two-
contact outlet, use a parallel-ground adapter {if permitted by
local regulations} and connect the green lead on the adapter to
ground.







SECTION Hi
FRINCIPLES OF OPERATION

31  INTRODUCTION

32  This section contains principles of operation for the
6343A Multiprogrammar Extender. The section is divided into
the following paragrapha: first, a basic block diagram descrip-
tivn of the 6342A,6943A Multiprogrammier System, then a
description of tne signat flow beiween the 6342A/6943A
tranymission eystem boards, and finally block diagram
descriptions of the “Last” end “Middle” 6943A Extender
Units. The desctiptions provide a basic understanding of cir-
cuit. operation and are intended as troubleshocting aids. Cir-
cuits which are identical to those used in the 6342A are not
discussed in dotail in tth section, sinca it is assumed that the
reader [s familiar with the operation of the 6342A. Principles of
operation for the 6942A are providad In Section Il of the
63424 Service Manual, HP Part No. 06942-80006. |t is also
assunied in the following discussions that the reader is familiar
with the 6342A instruction set and the programming concepts
presanted In the 6342A Multiprogrammer User’s Guide, HP
Part No. 06942-90003.

33  6942A/iS43A SYSTEM BLOCK
DIAGRAM DESCRIPTION
s . X
34 . 6343A Multiprogrammer Extender units expand the
nurnber of I/0 cards that can be used In a Multiprogrammer
System. The 6342A is the master unit in a system that can
contain up to eight uni*s (one 6942A and up to seven 6343A
unita}, Since each un'c can accommeodate up to 16 1/0 cavds,
the méximum numbet of 170 cards in a system Is 128 {8 units x
161/0 cards). In order 10 connect 6343A units, the appropriate
transmission system boards must be installed in slot A6 of
each 6942A and 5943A unit. .
H

35  Figure 3-1is a simplified block diagram of a multiple
unit system comprised of cne 6342A and two 6343A units. The
diagram illustrates the major assemblies in each unit as well as
the signal flow {data, address, and control signal buses)
between assemblies. #todet 14702A chaining cables are used
to interconnect the data, address, and control signal buses
from unit to unit. Each 6942A and 6343A unit contains
backplane control circuits on mainframe board A2, a plug-in
transmission system board A8, power supplies, and I/Q card
slots. The 6342A master unit contains additiona! circuit
boards: HP-1B interface board A5 and C™)/ROM board Al.
Note also that the 6342A units” A2 board is more comlex than
the 6343A’s A2 board. Tha §942A"s A2 board contains a 2Kx16
RAM as well as additional control circuitry,

36  The A5 board provides the bidirectional communica-
tions interface between the 6342A and an HP-IB controller.
The CPU (Central Processing Unit) on the A1 boa:d decodes
and executes all instructions and controls all data transfers.

i

3-1

The programs, required.to process the Instructions received
from the HP-IB, are stored in a 12Kx16 ROM {Read Only
Memory} also located on the A1 board. Backplare sontrol cir-
cuits on the 6342A unit's A2 board decode 1/Q card addresses,
encoda frame and 1/ 0 card interrupts, control the functions on
each |/0 card, and process the return cluck and power fail in-
terrupt signals received from the transmission system. The
69424 circuits are destiibed in detail in Section IIf of the 63424
Service manual,

37 Transmissicn system boards in the 6942A and 6343A
units interface tlie data, address, and contral signal lines. The
tranamission system boards sre included In extender kits,
When a system consisting of a mainframe (6342A) and ex-
tender (6943A) is configured, a Madel 14700A Extender Kit
containing two transmission syster boards is required. One of
these boards, marked “XMSN HPE342" on lts extractor han-
dle, is installed In the A6 slot of the 6342A. The other board
with “XMSN HPE343L" marked on its handle (L specifies
last}, is installed in the A6 slot of the 6943A. These boards, in
addition to having a frame address switch and decoder, con-
tain bus transceivers to Interface the 6342A and B943A
backplanes with belanced transmission fines. The control, ad-
dress, and data buses are interfaced to a transmission (chaln-
ing} cable which interéonnects the 6942A and 6343A A6
boards. Figure 3-1 shows a three unit system. If only two units
are used, the chaining cable would be connected between the
Ab hoards in the 6942A (XMSN HPE342A) and the 6343A
(XMSN HP6943L).

38  When a system has ,more than one extender, the
14700A kit is used with the 6942A and the "last” 6943A in the

" chain. The “middle axtenders”, that i3, al except the “last

one, require 8 Model 14701A kit which consists of a single
transmission bosrd. The extractor on this board is marked
*XMSN HPB943M** {“M"* for middle). This board performs the
same functions as tl.e other tmnsmis..mn boards but is
designated to accept two transmission cable conneciors lone
towards the "last” 6343A and one towards the 63424}, Figure
3-1 llustrates the chaining cable connections for a three unit
system. A 14701A Extender Kit is required with each middle
{up to six) extender. One 14702A chaining cable s required for
each extender {up to seven),

39 TRANSMISSION SYSTEM SIGNAL
FLOW DESCRIPTION
310 Figure 3-2 Hlustrates the signal flow through the

transmission system boards in a three unit Multiprogrammer
System (one 69424 and two 6343A units). The diagram
iltustrates the transceivers, drivers, and receivers on each
board as well as the data, address, and control signai lines be-
tween each board.
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Figure 3-1. 6342A/6343A Multiprogrammer System, Block Diagram
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;:E:;‘ 3-1 Data Lines cable that interfaces the 6342A is connected to J2 and the
- 14702A cable that interfaces the ' Last” Extender is connected
LT 3-12  Data is t/ansferred between the 6342A and the 1/0 to P3.
=t cards installec in the 6943A units via wata bus transceivers on
j ¢ the transmission system boards. Fuch transceiver consists of 2
=% | three-state ditferential {balanced) — output line driver and & 313 Address Lines
E : differential-input line recelver. The driver Inputs and receiver
. outputs are TTL compalible. When the CPU In the 6342A  3.14  Address lines EAB-EAD (LSB) are connected to the
- \&tﬁ dat: l: a;lse:tend:r unit, :he 1? da':a bz: dfivg:jsggz 6343A extender units via nine address bus drivers in the 6942A
= ! ana the 16 data bus receivers in the address and nine address bus receivers in each 6943A unit, Each driver
- :xtﬂnd;r unit arg en:blegdtransferring :18 VC\’;:B 0?1|ing:,31530 has a differential output and each receiver has a differential in-
— rom the 6942A to the addressed 6943A. When the reads put. The 14702A cable provides a twisted wire pair for each
= g;a 2}:[‘)[‘:1 a: e;ctanderbunit& ;he 1? d:ta I:;és receivsegrjaiz the differential (balanced) address lines. The address line bit
_— and the 16 daie bus drivers in the addressed are assignments are as follows:
enabled transferring tho data on lines B15-80 (LSB) from the
—_ addressed 6343A to the €342A. Note in Figure 3-2 that the EAB, EAT; 1/ O cerd subaddress (0-3)
- “Middle” Exiender's transmission system board s equipped EAG-EA4: Frama address {0-7)
_ with two edge connectors, designated J2 and P3. The 14702A EA3-EAQ: 1/Q card slot address {0-15)
- ' Y ‘!.
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Figure 3-2. 6942A/6943A Transmission System:, Signal Flow Diagram
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3-16  The control lines are connected to the 6943A ex-
tender units via seven differential drivers in the 6942A and
seven differential receivers in each 6943A unit. The seven con-
trol signals are a3 follows:
€0-C3 (Contral Bits) - CO, C1, C2identify ona of sight write
or eight read 1/0 card functions to be perfarmec on the
selected {addressad) 1/0 card. Control bit C3 is reset when
/O card operations are performed. Control bit C3 is set in
orde: to read frame and 1/0 card interrupts {see paragraphs
3-33 and 3-34).
ST {Data Strabe): Initiates operations on the selected 1/0
card. See DST RTN [Data Strobe Return) description in
p iragraph 3-17.
SYE (System Enable); When reset, all output cards are
placed in a "safe” state. When SYE is set, all autput cards
are enabled and *he SYSTEM ENABLE indicator on each
6943- front panel is lighted {see paragraph 3-35).

R/W ‘Read/Writa): Determines if the €342A performs a
read ur write function to the selected J/0 card.
The control sigrals are described in greater detail in Section Ili
of the 6942A Service Manual,

3-17

3-18  Each time the data strobe {DST) control signal is
gene ratad it is sent out and returned (return clock signal) via
the D3T Return driver circuit on the "Last” extender an |
direct wiring on the "Middle"” extendarls) as shownr in Figura
3-2. The DST RTN (or return clock signal) is received by a dif-
ferential line receiver on the 6942A's transmission system
board. The return signal indicates that the backplane is ready
for another I/O card control sequence, DST RTN also verifies
the transmission path {cable connections) from the 6942A
through ell 6343A extenders in the system. (See paragraph
3-60 in 6342A Service Manual).

3-19

3-20  The EXT PWR FAIL (Extender Power Failure)} signal
is sent bact to the “Middle” 6943A as shown in Figure 3-2.
The signal s received by a differential line receiver on the
69424, it any 6943A has its pow.r removed after a normal
system turn-on, the return signal is removed and the CPU in
the 6342A detects an extender power failure (see paragraph
3-60 in 6942A Service Manual),

3-21

In The Interrupt Request {IRQ) signal from each 6343A
extender is sent back to the 6342A through a driver on the cor-
respording 5343A transmission system board. An active IRQ
line indicates that one or mare 1/0 cards in the astocicied
69343A extender is requesting service,

3-23  6943A LAST EXTENDER BLOCK
DIAGRAM DESCRIPTION

Control Lines

Data Strobe Return

Extender Powaer Fail

Extender Interrupt Request {IRQ)

3-24 Figure 3-3 illustrates the major circuits in a 6343A
“Last” Extender unit ang shows the siynal fiow between the

34

A6 Transmission System Board, the A2 Backplane Control
Board, and 1/O card slots O through 16, Complste circuit
details are shown on the functional schematics of Figures 6-1
and 6-3 in the rear of the manual,

3-25 ABb Last Extender Transmission
System Board
326 In addition to the bus transceivers, sudress bus

receivers, and control bus receivers/drivers previously describ-
ed, the A6 board contains frame address switches, frama
address decoder. and a framae interrupt decoder, The Last Ex-
tender Transmission Syster~ Board HP Part No. 14700-60021
is part of Last Extender Ki HP Part No. 14700A {see Table
1-3).

3-27  The frame address switches seiact the frame {or unit)
address number (0-7), The frame address decoder compares
the switch settings with the address present on lines EAG-EA4.
If this address is the same as the switch settings, the decoder
generates a NI level MYADD {My Address) signal. The
MYADD sianal is applied to the card address decoder and to
the read cerd interrupt circuit on the A2 board, The MYADD
signe! Is &50 applied 17 data bus drivers (0-7) through a pair of
NAND gaiss and 3 diivers (8-15) through an AND gate.
When the C°U [n the 692A is reading data (R, ' line is HI)
from ~r 1/O card in this extendar unit (MYADD is Hl}, data bus
drivers 0 through 15 are enabled, The roceiver saction of the
data bus trarzzeivers are enabled any time thet the CPU s
writing (R/W line Is LC) to any 1/0 card in the system.

328  The frama intarrupt decoder circuit consists of a
3-to-8line decoder and data bus buffers. The decoder decodes
the frame number specified by the address switchas when the
CPU in the 6342A checks for the highest priority frame that is
requesting service (has an 1/0 card intarrupt). The decoder
outputs are applied directly to the buffers and through eight
NAND gates to data bus drivers 0-7. The decoded output line
{LO level) enables the correspona’ng data bus driver. The buf-
fers {part of frame interrupt decoder) also recsive the interrup,
request {IRQ) signal from the card interrupt priority encoder
on the A2 board. If any of this extender unit's |/ cards have
activated the IRQ line, the buffer transfers the frame number
(0-7}, specified by the 3-10-8 line decoder, onto bus lines 0-7.
The outputs of the frame interrupt decoders in all units (6342A
and 6943Ais)} in the systam are transfarred via bus lines BO-B7
to the frame interrupt priority encoder in the 6342A master
unit. The encoder in the 6942A encodas the highest priority
frame {0-7) in the system that has interrupted, A complete
description of the F342A/6943A interrupt system is provided in
paragraphs 3-60 through 3-70 of the 6942A Service Manual
{HP Part No. 06942.90006),

3-29 A2 Backplane Control Boa'd

330 The A2 board contains the card address decoder,
card interrupt priority encoder, and the frame/card interrupt
readback control circuit, Each circuit is described in the
following paragraphs,
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33t The card address decoder provides 16 1/0 card ad-
dress kines (CADO-CAD'S} which are connected to the cor-
responding 1/0 card siot. One of these address lines is decod-
ed from address bits EA3-EAQD when this extender’s addres: is
also decoded {MYADD signal is Hl). The CAD select line, the
data strobe {DST) signal, read/write {R/W) controt line, card
control bits (C0-C2), and subaddress lines, EAB {SAD1) and
EA7 {SADO), can instruct the 1/0 card to load data from the
data bus into an internal latch on the card and cycle the card,
or trensfer data from an 1/0 card {atch onto the data bus. 1/O
card circuit details are provided in paragraph 3-50 of the 6942A
Sarvice Manual and also in the applicable 1/0 card manual.

3-32  The 16 1/0 card interrupt request lines (IRQO-IRQ15)
are ¢connected to the card interrupt priority encoder, The 1/0
cards are prioritized first by frame (unit) number and next by
their slot position in the frame. The frame address switch
establishes the frame priarity (0-7), 0 Is highest, 7 is lowest,
Within a frame, 1/0 card slot priotity is from left to right (from
rear of unit) with slot 0 (IRQ0} having the highest and stot 15
(IRQ15) having the lowest interrupt priority. When any 1/0
card requests service, it sets its IRQX line LO causing the card
interrupt priarity encoder to activate {set HI) its IRQ line. The
IRQ line is connected to the frame intarrupt decoder and to 4
control bus driver on the A6 board. The card interrupt priority
encoder also encodes the highest priority card (0-15} that Js re-
.questing service. The card number will be read back by the
CPU on bus lines B3-80.

3-33 The 1/0 card readback consists of two CPU opera-
tions. The first operation consists of reading back the highest
priority frame number that has an active IRQ line. This is ac-
complished by setting the address bus to E004¢ (address bit
EA1 on) with control bit C3 active {Hl level) and the R/W line
HI (see gate G1 in tha trame/card interrupt readback control
circuit). For these canditions, the frama Interrupt dacoder on
the A6 board is enabled and the decoded fraine number Is
placed on data bus fines 0-7. A frame interrupt priority encoder
in the 6942A receives tha frame numbers on lines B7-B0 and
encodes the highest priosity frame on lines B10-B8.

334 Once the highest priority frame Is known, the CPU
performs the second read operation 1o determine the highest
priority card requesting service. This is accomplished by
reading the applicable frame’s card priority interrupt encodes,
The bighest priarity interrupting card number {0-15} is encod-
ed on bus lines B3-BO. The card interrupt priority encoder Is
resi3 using the applicable address (MYADD and EA on) and
with backplane control bit C3 activated (see gate G2). The en-
coder addresses are as follows:

Frame

Card Interrupt Encoder Address {Hex)

NN R WN -0
3

336 System Enable Indicator

3-36  The SYSTEM ENABLE indicator on the 6343A frant
panel indicatos the status of the system enable [SYE} line that
is controlled by the CPU in the 6342A and is sant to each
6343A unit in the system. When the SYE lina is reset (LO
level}, the SYSTEM ENABLE Indicator is turned-off and all
output cards are disabled {e.g. resistance outputs are shortad,
voltage outputs are held at 0 volts). This feature protects the
external system from potentially damaging outputs resulting
from the storage registers on the output cards assuming ran-
dom states at pawer turn-on, Thus, SYE line Is reset (indicator
on front panel is off) at initial power turn-on and will remain
resat until aninstruction is executed, As s00n as an Instruction
Is sent to any card in the system, the SYE is'set and the
SYSTEM ENABLE indicator{s) on all 6943A’s will light. With
SYE set, output cards ara enabled but will remain in a “'safe”
state until the C°U sends instructions to them,

3-37  Power Supplies

3-38  Thedc power supply circuits are contained on boards
designated: A7 top board, AB middle board, and A9 bottom
board. The A7 board contains the main +5 V supply and the
power turn-on clear circuit for some of the logic circuits. The
crowbar circuitry for all supplies, the current limit circuit for
the +6V supply, and one * 18 Visclatad supply are on the A3
board. The A9 board contains the 12V, -6V, +12V bias,
and two 118 V isolatsd supplies. The three boards plug into
power supply mather board A10. The mother board intercon-
nections as well as complete circuit detalls of all power supply
circuits are shown on the functional schematics provided In
Figure 6-4, sheats 1 through 5. The 6943A’s power supply cir-
cuits arg [dentical to those used in the 6342A Master unit {see
paragraphs 3-81 thruugh 3-114 in the 6342A Service Manual),
Note that since the 6343A doss not have an Al or an A5
board, the power distribution shown in Figure 63 In this
manual differs from that shown in the 69424 Service Manual,
Also, the real time clock on the A8 middle board Is not used in
the 6943A unit,

3-33  MIDDLE EXTENDER
TRANSMISSION SYSTEM BOARD
BLOCK DIAGRAN. DESCRIPTION

3-40  Figure 3-4 iffustrates the major circuits on a In-
termediate {or Middle} Extender Transmission System Board,
HP Part No. 14701-60020. This board is obtained by ordering
the Intermediate Extender Kit HP Part o, 14701A (sce Table
1-3). Complete circuit details are shown on the fur.ctional
schematics of Figures 6-2 and 6-3 in the rear of the manual,
The “Middls" extender board purforms the same functions as
the "Last” extender board with the following exceptions:

1. The “Middle” baard has two edge connectors to accom-
modata two chaining cables: one towards the preceding unit
{the 6942A or ancther “Middle”” 5343A) and one towards the
next unit (the “Last” 6943A or another *“Middle” 6343A),

2. The power fail signal is returned to the 6342A or to a
preceding 6343A "Middle” unit via a receiver/driver combina-
tion as shown In Figure 3-4. Refer also to the signal flow
diagram of Figure 3-2.

3. The data strobe return {DST RTN) signal is returned to
the 6942A or to 2 praceding 6343A “"Middle” unit via direct
wiring as shown n Figures 3-4 and 3-2.
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SECTION IV
'MAINTENANCE

- “

These servicing instructions are I, use by trained
ssrvice personnel only. To avoid electrical shock,
do not perfcrm any servicing unless you are
trained to do so. J

L
f

1 INTRODUCTION

42  This section contains system checkout procedures and
troubleshooting procedures that isolate a malfunction to a
defective 6942A or 6943A unit, Assembly leve! Isolation {board
substitution) procedures are included for the 6943A%s
Backplane Control (A2) and Transmission System {A6) boards
as well as the 6942A's Transmission System board {A6). Com-
ponent level troubleshooting procedures for the 6943A's
power suppties are provided in the 6342A Service Manual (HP
Part No. 06342-90008} and are not repeated in this manual,
The power supplies In tha 6943A are identica! to thosa in the
6942A. The 6942A Service Manual provides complete service
instructions for power supply boards {A7-A13) including
calibration, troubleshocting, and repair,

4-3 Component level troubleshooting procedures for the
logic circuits are beyond the scope of this manual but are in-
cluded with the 83424 Multiprogrammer Ssrvica Kit, HP Pant
No. 14710A. This service kit includes the service aids {hard-
were and software) required for component ievel
troubleshooting and repair of the entire Multiprogrammer
System {69424, 6343A, and all /O card models). In addition,
to the 14710A service kit, an HPB004A Signature Analyzer and
an HP3825A desktop computer are required for component
level troubleshooting of the logic circuitry in the 6342A/6943A
units and each type of 1/0 card, '

4-4 SERVICE FEATURES
4.5 6342A Mastar Unit
4-6  Service features that includa both firmware {diagnostic

programs) and hardware (switches, indicators, test points, ete.)
have been incorporatsd Into the 6342A for the purpose of
minimizing down time and for convenience in troubleshooting
and Isolating malfunctions in a defective 6342A Master of 6343A
Extender unit. All of the 6942A’s service features (firmware,
self test, signatura analysis testing, etc.) are described in Sec-
tion IV of the 6942A Service Manual.

t

4-1

8-7

48 As described above, the self test and signature
analysls testing features incorporated in the 6342A Master unit
are utilized in testing any 6943A units in tha system. Tha self
test diagnostic programs residing in the 6342A's ROM check
most of the 6343A’s mainfrema circuitry as well as the
read/write and control portions of any 1/0 cards plugged in to
the 6943A.

6943A Extender Unit

49  The LINE switch and power supply indicators on the
6943A's front panel {see Figure 4-1) are identical to those on
the 6342A frant panel, The 6343A, however, has a SYSTEM

-ENABLE Indicator (LED} on its front panel Instead of the SELF

TEST indicator that is on the 6942A’s f:ont panel. The
SYSTEM ENABLE LED indicates the status of the system
enable (SYE) line that runs throughout the system. When tha
SYE line is reset {SYSTEM ENABLE indicator off), all output
cards in the system are disabled (e.g. resistance outputs are
shorted, voltage cutputs are held at 0 volts, digital outputs are
held In the open or zero state). This feature protects the exter-
nal system {user's process) from potentially damaging outputs
resulting from the storage registers on the output cards
assuming random states at power turn-on, Thus, the SYE line
is reset at inltial power turn-on and will remain reset until an in-
struction is executed, As soon as the appropriate instruction is
executed, tha SYE line is set and the SYSTEM ENABLE in-
dicatoris) on all 6353A’s will light gresn. With SYE set, an out-
put card is enabled but will remalin in the "safe’”” state untititis
addressed in an instruction.

i

- Figure 4-1, 8943A Extender
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410 SVYSTEM POWER ON/SELF TEST
NOTE

Powsr must be applied to all 6343A Extenders first
and then to the 6S42A. If this sequence Is not
followed, the system will fail "Self Test”,

411 The Multiprogrammer System has a self test feature
that [s initiated whenever power is turned-an at the 63424
front panel or when power is alrsady turned-on and the HP-{B
“Device Clear’” command s executed by the controller {see
paragraph 4-13), When the self test runs to completion In
approximately four seconds, the SELF TEST indicator on the
69424 front panel should light {green) indicating that the main
components of the system are operating properly. The lighted
SELF TEST Indicates that there are no “"major’ mainframe
errors but does not rule out the possibllity of “’minor’ main-
frame errors or 1/O card arrors.

4-12 Procedures for performing the system power on/self
test are provided in Figure 4-2. The procedures first ensure
that the power supplies in each unit {ona 6342A and up to
seven 6343A's) are operating properly, After these checks are
made, the SELF TEST Indication on the 6342A is checked. If
the system passes "self test”, additional verification pro-
cedures are performed (paragraph 4-13). If the system fails ""self
test” troubleshooting procedures are performed {paragraph
4-16),

413 CONTROLLER VERIFICATION

414 The procedures provided in Figure 4-3 chack that the
Multiprogrammer responds correctly to contrelier commands.
With the controller connected to the 63424, the system is
reset using the controller's “Devica Clear” command. The
clear command should initiate the self test causing the
6342A’s front panel indicator to go out and then come on
again in about four seconds. This verifies the ability of the
Muliproyrammer System to respond to 8 bus command in ad-
dition to passing the powser on/self test described above.
Upon the successful complstion of self teat {SELF TEST lights
after four seconds), ihe operator can check if any errurs weare
detected by reading the Multiprogrammer’'s SRQ status isee
paragraph 6-172 in Usur's Guide). If errorls) are detected, the
Self Test Error Detection and Card Identifier Utility program
should be run. This program’is recorded on a data cartridge
{HP 9825/35/45 Controllers oniy* supplied with the User's
Gulde, If errors were detected, during self test, this program
provides a printout of the error cor.es.

4-15 After ch'ecking for errors, the procedures in Figure
4-3 verity operation nf the SYSTEM ENABLE {SYE} line. Final-
ly, power is remaved from each unit in the system. The
POWER INTERRUPT indicator on each unit should flash on
briefly when power is switched off to Indicate that the power
supply’s crowbar circuits are operating properly.

4-16 TRGUBLESHOOTING
4-17 Logic Circuits

4-18  The boar . level troubleshooting procrdures provided
in Figure 4-4 are periormied if the system falls "'self test”, The
procedures first isolate a malfunction to a defective unit (the
6342A Master unit, 6343A “Last” Extender unit, or one of the
6943A “Middle’" Extender units). Once the defective unit Is
detected, board substitution is used to Isolate to the defective
board assembly, The spare boards required to perform these
procedures are as follows:

Ref. HP
Board Daslg. Part No.
6942A DST Jumper Board AB 06942-60020
6342A Transmission System AB 14700-60020
Board (XMSN HP6942)
€942A Control/RAM Board A2 06942-60023
6943A Last Extender Transmission AS 14700-60021
System Board (XMSN HP6%43L)
6343A Middle Extender Transmission A6 14701-60020
System Board {XMSM HPG343M)
6843A Backplane Control Board A2 06943-60020

4-19 Power Supplies

420  The 6943A's power supplies are identical to the
power supplies in the 6342A, Complete sarvice instructions in-
cluding troubleshooting procedures are provided in
paregraphs 4-52 through 4-69 In the 6342A Service Manual. If
a 6343A power supply problem is encountered whiie perform-
ing the checkaut procedures in Figures 4-2 and 4-3, tha power
supply troubleshooting procedures in the 6942A manual must
be parformed.

4-21  SIGNATURE ANALYSIS
VERIFICATION

4-22  Signature Analysis [SA)} is 8 method developed by
Hewlett-Packard : for varifying and trovbleshooting
microprocessor-based logic circuits. In order to perform SA,
the HPS004A Signature Analyzer and a modified Modal
69731A Digital Qutput Card {See Figure 4-3 in the 6342A Ser-
vice Manual) are required. The SA procedures can be perfarm-
ed at any time but are intended primarily for post reair
verification. SA verification can also be used when the con-
troller based software {Self Test Error Detection and Card
Identifier Utility Program Cartridgs) is not avallable or cannot
be run, SA verification tests the 6342A/6943A and all 1/O card
slots, Indicating any errors the utility program would report,
Figure 4-5 illustrates the transmission board configurations
and cabling requirements for a one extender system and for a
multiple extender (up to 7 6943A’s} system.

-
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SEE FARA.4-68 IN €542A
SERYICE MANUAL,

TURN POWER OFF. UNPLUG

GO TO 150L4 E0 POWER
SUPPLIES T' QUBLESHOOT-
ING. SEE FY) 4-14 iN 69424
SERVICE MANUAL

TURN ON POP/ER AT 63424
UNIT, CHEZY, THAT SELF
TEST INDICATOR LIGHTS N
APPROX 4 SECOROS,

TEsTLRTS N N0

INN;SECS

s

CHECX THAT POWER SUPPLY
“mms ON 65424 ARE
1

POWER INTERRUFT (FF,
ISOLATED POWER ON,

PERFORM THE YERIPICANON
PROCEDURES GIVEN IN
Fig4-).

of A5 (69424 ONLY), AG BOARDS,
ARD ALL LD CARDS. TURN

NQ

G0 TO QVERALL POWER
SUPPLY TROUBLESHOOTING
SEE FIG. 4112 IN 63424
SERVICE MANUAL

A5(6942A ONLY), A6, (R
170 CARD{S) DEFECTIVE.

1 GIVEN IN FIGURE 4-4.

Figure 4-2. System Power On/Seif Test
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INETIAL COMOITIONS!
A MIATI

| CARD AND REPEAT THIS TEST,

REPLACE DEFECTIVE 10

HI 9828 DESKTOP
TERL GEOK THAT THE
MULTIFROCRAMMER SYSTEM
RESPONDS TO THE CONTROL:
LER BY SENOING THE
(DEYCE QAR coMD
SEND: i 727 {SEE PARK,
4-8IN USER'S GUIDE)
SELF TEST WAS NOT NITiA-
NG HP-15 CABLE CONNECTION
AND ADDRESS SWITCHES ON
89424, IF OK, CHECK CON-
TROLLER.
Yes
¥ SELF TEST INDICATOR GOES
FAROWARE ERRORS MR | COMES BAOK S e
DETECTED DURING SELF CLEAR"1$ EXECUTED,
TEST, £.G, FOR 96254 CON-
SEND:
I 72NEA B o A B
tssznep’m.iﬁrz W USER'S
RUN THE "SELF TEST ERROR
DETECTION AND G0 IDENT:
FIER PROGAAM' (SEE PARA
4-28 N USER'S GUIDE), X
ERRORS ™_ YE5 o FRNTOUT/OSPLAY O Co.
? (VARIABLE B ¥ 2] AT P o8 CO0Es
< THROUSI-24) 48D VO CARD
ARIABLE B10 .enw. DESCRIBED M APPEN-
N9 AN ISTRUCTION (£ DIX B N USER'S GUIDE.
0P") ADORESSED TO ANY
G tie NO
Yes
CHEDK CRAINING CABLE AND PERFORM SA VERIFICATION
TRANSMSSION SYSTEM PROCECURES. SEE PARA
SOARD CONKECTIONS ON 4-23,
69424 AND 6943A(S)

TURN POWER OFF AT 63424
AND 6343A(S) CHECK THAT
UNIT'S POWER INTERRUFT
INOICATOR LIGHTS BRIEFLY
WHEN POWER |5 REMOVED,

TEST VERIFICATION {SEE
PARA 4-23 IN 69424
SERVICE MANUAL)

GO TO OVERALL POWER
SUPPLY TROUBLESHOOTING
£ FIG.4-12 N 69424

SERVICE MANUAL

36WHEN POWER xs TURNED OFF,
THE POWER INTERRUPT SHOULD
LIGHT mvtrusu ON}
mm_m; THAT mc.sumts

IS A PWAL INDlCAYION WHEN
POWER IS TURNED- OFF,

Figure 4-3. Controller Verfication
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IMATELY 4 SEOONDS.
PERFORM 6942A UNIT
) TROUBLESHOOTING. SEE
o) PARA 4+ 36 IN 63424
ICE MANUAL.
YES
TURN OFF POWER AT 69424 UNIT. REMOVE 03T
JUNPER BOARD AND IRSTALL A NEW XMSN HP 63424
BOARD IN THE 6342A'S A3 SLOT, RECONNECT CHAN-
ING CABLE TO XMSN 6942 BOARD. APPLY POWER TO
SYSTEM AS DESCRIBED IN FIG.4-2. CHECK THAT THE
SELF TEST HOICATOR ON 63424 LIGHTS AFPROX,
4 SEDONDS AFTER 6942A POWER IS TURNED ON.,
ORIGINAL XMSN 6342

BOARD DEFECTIVE,

TROUBLE 1S, MOST LIKELY TO LEAST:

1. TRANSMISSICN SYSTEM BOARD XMSN 6343, N
N A6 5LOT OF 6343A,

Z7] 2 A2 BOARD IN 63430

1 A2 BOARD iN 63424,

h

TURN OFF POWER AT EACH UNIT. DISCONNECT THE
MIDOLE 6943 QLPT;I_IS‘I CONNECT THE §342A D
RECTLY TO THE 63434 BYCONHECMIIN‘GN;HE

CHANING CABLE BETWEEN SN

XMSN £943L BOARD IN EACH UNIT, APPLY POWER AS
DESCRIBED N F1G.4-2. CHECK THAT THE SELF TEST
INDICATOR ON THE 63424 LIGHTS APPROX 4 SECS
AFTER £342A POWER IS TURNED OM

TSI M

WES 4 5B
?

YES

TURN OFF POWER AT BOTH UNITS. ONE-AT-A-TIME
CONNECT & "MIOOLE" 63434 UNIT BET-
WEEN THE 65424 AND THE 69434 (SEE PARA,
2-8 N 63424 USER'S GUIDE). PERFORM SELF TEST
BY APPLYING POWER TO SYSTEM AS DESCRIBED IN
S
TED T THE "MIDOLE " EXTENDER THAT WAS JUST
CONNELTED. REPLACE THE A2 AND AS BOARDS IN
THE DEFECTIVE 69434 WIDOLE® EXTENDER AND
REPEAT TESTS. )

Figure 4-4. Board isolation Procedures.
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4-23  To perform SA verification, the 6342A’s top cover is
removed 10 gain access to test points on the A4 board {see
Figure 4-2 In the 6342A Sarvice Manual). Also, the rear covers
are removed from the 6342A and all 6943A units. The modiied
69731A card is inserted In the specified 6342A or 6943A 1/0
card slot. The HP5004A s connected to the specified test
points on the 6342A’s A4 top interconnect board. Different test

' points are used depending upon the circuits being tested.

There are three different test setups used to verify the
6342A/€943A system. The satups, designated A, B, and C are
described in Table 4-1. Thesa test setups will be used in subse-
quent SA verificaticn procedures. In all three test setups, the
START and STOP nputs to the HPE(O4A are connected to

the same test point, A4TP1 {SAGO). The SAGO (Signature
Analysis G+te) signal is firmware derived and begins
{STARTS) with a positive-going transition, The period of
SAGO is datermined by the particular test routine being exer-
cised, Positive or negative transitions are used for the CLOCK
Input as specified by the procedure. The START and STOP in-
puts define the gating period during which the signature is
davelored, The CLOCK Input clocks the logic leve! existing at
the HPS5004A probe input during the gating period. The
HPE004A takes the signature by counting the logic H fevels at
the data probe at each clock pulse. For operating information
on the HPS004A, refer to its Operating and Service Manual,
HP Part No. 05004-90001.

ONE EXTENDER SYSTEM

NOTE: ONE FRAME ADDRESS SCHEME
SAME ADDRESS.

LNIT 4 UNIT 2
3942A 69434
aroo- sl wroen [ amoo- |" 2 oy SARP
60020 >__<mmsmssm §002
CABLE-€
TRANSMISSION ASSY, FRAME ADDRESS®
PART OF #7004 ESS
FRAME ADDRESS= 0
N- EXTENDER SYSTEM
UNIT § UNIT 2 UNIT N+{
69424 6943A
14700~ XP>——=<|< 14701- 14700-
60020 ¢ 60020 ¢ 60021
FRAME ADORESS=Q | {MIDOLE EXTENOER) {LAST EXTENDER)
£
FRAME ADDRESS®{ FRAME ADDRESS=N

IS ACCEPTABLE, EXCEPT NO TWO FRAMES SHOULD HAVE THE

IS SHOWN. ANY COMBINATION

Figure 4.6. §342A/€343A Transmission System
Configurations
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424  The SA verification pracedures for the 6342A/6943A
are provided in the flow chart of Figure 4-6. The test setups
{Teble 4-1) required are given In the rhart, Maintain the same
test satup (gating, clocking input, ew..) until you are instructed
to change it. If a fault Is detected, the flow chart specifies a
troubleshooting pracedure to follow. After verification is com-
pleted, make sure to open all test switches on the A4 hoa:d
{6942A unit) and set the address switches ~n the A5 board
{6942A unit) to "'23", The flow chart performs the following
verification steps {see [A) , (B] , [C] , etc. on Figure 4-6).

Al The four signatures verify that SA test programs
are running correctly, indicating that the hard-
ware used for 3A troubleshooting is operating
correctly.

This test verifies that the HP-IB address switch
and the address encoder are operating correctly.

The "auto-search” jumper allows the test program
to identify th slot the test care 's in. Many tests
are made on the backplane control circuits tha:
cannot be made duting power-on self test. The
"not found" signature indicates the test program
does not read data back via the auto-searcn
jumper. The "found” =" jnature Indicates the card
is found and that all tests are passed, Any other
signature implies a failure of the backplans con-

0

tral clrcuits {or possibly frame address circuits on
AB),

This is a partial check on the frame addressing cir-
cuits. A further check is made when software
generates on 1/O card inventory which is com-
pared to cards installec.

This CRUIN signature, while clocking on MEN .
{processor signal) will show up errors that may .
otherwise be reported by power-on- self-tust, Any
testing s.quence that would cause any brar .hing
from the ""OK" path will generate extra McMEN
cycles that would affect this signature.

Removing A6 generates an error condition. This
checks the ability to identify an "extender power
fail”",

Three HP-IB adaresses are given here for conve-
nience. If the mainframe had previously been
verified, the address 23 {10111) can be used to
check extenders,

This check Is similar to {E] above, but for ar ex-
tender system,

Similar to [F} above.

Table 4-1. Test Setups for SA Verification and Troubleshooting Procedurss

6004A COMNECTION TEST SETUP

OR FRONT PANEL

CONTROL A B c

Start and Stop

inputs {both);

connect to test point on FATPT (SAGO) AATP1 (SAGO) AATP1 {SAGO)

Clock input;

connect to test point on A4TPZ {SACLK) A4TP4 A4TPE

A4 board {ECRUCLK) {EMEMEN)

GND lead;

connect to test point on COM COM coMm

A4 board.

START switch; positive-going positive-going positive-going

set to {UP) (uP} (UP)

STOP switch negative-going negative-going negative-going

set to {DOWN) {DOWN} (DOWN)

CLOCK switch {UP} (DOWN) {UP}

HOLD, SELF-TEST

switches; set to OFF {out) OFF (out) OFF {out)
4-7
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4-25 REMOVAL AND tnat It does not contein an A1 CPU Board or an A5 HP-IB
REPLACEMENT . Interface Board. Refer to the procedures provided in

paragrapns 4-70 through 4-81 in the 6342A Manuul when it Is

necessary to remave or replace any assembly in the 6943A
4-26  The 6943A Is physically identical to the 6342A except unit,

MANE 5A TEAT Tha
A PRESS NCAET, A

F RES
AT FRST DO NGT
MRLL

W18
BT oIOOKX  BNg
- 0IDIXX 4073
: LEAVE SWTOHES SET

— 10 KHQIAX

E)
o

PUE LAY TEST CAMD
r— W ROV & SET IEST
- SWTQES 187 N
HECYAYTD- SEARDY
NRPER® MAXE £
TEST SETUP B, PUT
30044 [+.]
— A4TFY 17
— CARD FROM XOT &
— 10 SLOT & LOCK PO
j— W44 NT FOUND"
- 7' 301 on bt
"FOUND" W £N CARD
_ L)
. 58 owy 5 oW
__ ) M8 LSS AFE USED
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- Figure 4-6 (Sheet 1). 6342A/6943A Signature
i
e Analysis Verification Procedures
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# |8C SIGMATURE IS HP-IB AJORESS DEPENDENT
IF ADORESS SW LSOOOXXJBC ¥ HIAY
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[
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Figure 4-6 [Shast 2). 6342A/6943A Signature
Analysls Verification Procedure
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SECTION V

‘. REPLACEABLE PARTS

5-1 INTRODUCTION

5-2 This section ccntains replacement part ordering
infarmation. Table 5-4 lists parts in alphanumeric order
by reference designator and pravides the following

information:
a. Reference Designator. Refer to Tabile 51,

b. Hewlett-Packard Part Number,

¢. Total Quantity (Qty). Giver nly the first time
the part number is listed {except in instrt  Ints containing
sub-modular assemblies, in which case the total for the
assembly appears the first time the part number is listed in
each assembly}.

d. Description. Refer to Table 5-2 for abbreviations.

e. Federal Supply Cade Number for a typical man-
ufacturer. Refer 1o Table 53 for manufacturer’s name and
address. '

f. That manufacturer’s part number or type.

Parts not identified by a reference designatar are listed at the
end of Table 54 under Mechar.ical or Miscellaneous. The
former consists of parts belonging to and grouped by indivi-
dual assemblies; the latter consists of all parts not immedia-
tely associated with an assembly.

5.3 ORDERING INFORMATION

54 To order a replacement part, address order or
inquiry to your local Hewlett-Packard sales office {see list;
at rear of this manual for addresses). Specify the foltowing
infurmation for each part: Model, complete serial number,
and any Option ar special madification (J} numbers of the
instrument; He.iett-Packard part nu}mber: circuit reference
designator; and description. To orJder 2 part not listed in
Table 6-4, give a complete description of the part, its
functian, and its location.

Table 5-1 Refarence Designators

A = assembly E = miscellaneous
B = blower (fan)} electronic part
1 C = capacitar F = fuse
C8 = circuit breaker J = jack, jumper
CR = diode K = relay
DS = device, signaling L = inductor
{lamp) M = meter

Table 5-1. Referencs Designators {Continued)

P = plug Vv = vacuum tube,
Q = transistor neon bulb,
R = resistor photocell, etc.
s = switch VR = zenerdiode
T = transformer X = socket
TB = terminal block U = integrated circuit
TS = thermal switch or network
Z = resistor network
Tsble 6-2. Description Abbrevistions
A = ampere mod. = maodular or
ac = alternating current madified
assy. = assembly mig ' = mounting
hd = board n = pano = 102
bkt = bracket NC = normally closed
°c = degrees Celsius NO = normally open
cd = card NP = nickel-plated
coef = coefficient 2 = ohm
comp = composition obd = order by
CRT = cathode-ray tube description
CcT = center-tapped 0D = oputside diameter
dc = direct surrent P = pico =10’}
DPDT = double-pole pc = printed circult
double-throw pot. = = potentiometes
DPST = double-pale p-p = peak-10-peak
single-throw ppm = parts per mitlion
elect = electrolytic | piv = peak inverse
encap = encapsulated voltage
F = farad rect = rectifier
°F = degrees Farenheit | rms = roOt mean squuse
fxd = fixed Si = silicon
Ge = germanium SPDT = single-pole
H = Henry double-throw
Hz = Hertz SPST = single-pole
iC = integrated circuit single-throw
1D = inside diameter ) = small signal
incnd = incandescent T = slow-hlow
k = kilo=10° tan. = tantalum
m = milli = 103 Ti = titanium
M = mega'—'los v = volt
u = micro= 10 var = variahl2
met. = metal ww = wirewound
mfr = manufacturer w = Watt
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Table 5-3, Code List of Manufacturers

lin:

Code Manufacturer Address

00853 Sangamo Electric Company Pickens, SC
o2y Allen Bradley Compan* Milwaukee, WI
01295 Texas Instruments Inc., Semicon Comp. Division Dallas, TX

02735 RCA, Solid State and Receiving Tube Division Somervilla, NJ
03508 G.E. Company, Semiconduticr Products Department Auburn, NY
04713 Motorla Semiconductor Produc:s Phoenix, AZ
07263 Fairchild Semiconduc:or Division Mountainview, CA
24546 l Coming Glasswarks Bradford, PA
214 ‘ National Semiconductor Corporation Santa Clara, CA
28480 Hewlatt-Packard Palo Alto, CA
3L585 RCA Carp. Solid State Division Somerville, NJ
34335 Hycor Ing, Woburn, MA
56289 Spragus Electric Company North Adams, MA
759156 Littlefuss, Inc. Des Plains, IL
91637 Dale Electronics, Inc. Columbus, NE
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Table 64, Replaceabla Parts

Ref. HP Mfr.

Desig Part No, TQ. Description Code Mfr. Part No.

A2 06343-60021 Backplane Control Board 28480

Assembly

C1 0180-1835 1 fxd elect 684F +20% 16V 56289 150D68GK0}15R2

ca8 0160-4722 7 fxd cer 0,1uF 50 V 28480

R1 0757-0453 1 fxd film 30.1k 1% 1/8W 24646 C4-1/8-TO-3012-F

u1 1820-1193 3 IC, hex Inverters 01295 SN74LS04N

U2 1820-1203 1 IC, triple 3-input 01295 SN74LS1IN
positive ANO GATES

U3 1820-1416 3 IC, hex Schmitt 01295 SN74LS14N
triggers inverters

U4 1820-1199 IC, hex inverters 01295 SN74LSO4N

us 1820-1216 2 IC, 3-ling-tn-B-line 01295 SN74LS138N
decoder

U6 1820-1416 IC, hex Schmitt triggers inverters 01795 SN74LS14N

uz 1820-1199 IC, hex inverters 01295 SN74LS04N

us 1820-1216 iC, 3-line-to-8-line 01295 SN74LS138N
decoder

U9 1820-1416 IC, hex Schmitt . 01295 SN74LS14N
triggers inverters Lo

u10 1820-1676 2 IC, octal D-type 01295 SN74S373N
latches, 3-state outputs

Ut 1820-1851 2 IC, 8-line-to-3-lien 01295 SN74L5148
cctal priority encoder

U2 1820.1492 1 IC, hex bus drivass 01295 SN74LS148N
with 3-state outputs

ui3 1820-1423 1 IC, dual retriggerable 01285 | SN74LS368AN
monostable multivibrator

U4 1820-1676 IC, octal D-type 01295 SN745373N
latches, 3-state outputs

U1b 1820-1851 IC, 8-line-to-3-line 01295 SN74LS148N
octal priority encoder

Ui6 1820-1197 1 IC, quad 2-input 01295 SN74LSO0N
positive NAND gates

Uz 1820-1112 1 IC, dua!l D-type 01295 SN74LS74 AN
positive edge triggered F/F's

Z1-4 1810-0164 4 resistor network, SIP 91637 CSP09C07-472)
4.7k x 8

A3 06343-60020 1 Backplane Connactor 28480

Board Assambly

*J1-16 1251-5835 16 Connector, PC, 72-contact 28480
{i/0 slot connectors Q-15)

*J17 1251-5876 1 Connector, PC, 72-contact 28480
{A6 Board connector) 28480

R1 0767-0416 1 fxd film 511 1% 1/8W 24546 C4-1/8-TO-511R-F

* Replacement of 72-pin connectors on A3 requires care. The PCB is
plastic connector body must be spread open and cut a
dividually, Consider the economics of board replacem
connectors require replacement.
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multi-layered, presenting ditficulty in desoldering; the
part to expase the connector pins, which must then be removed in-
ent rather than rep*acing individual connectors, especially if several




Table b-4. Raplaceable Parts (continued)

Ref, HP Qty Description Mfr.
Deslg. Part No, Code Mfr. Part No.
Ad * 06943-60001 1 Top Interconnect Board 28480
Assembly

P19 1261-8118 4 PC connector {2x18), 28480

A3 Board {J19) '
P20 1251-8115 1 PC connector (2x22), 28480

A3 Board {J20}
P21 1261-8116 PC connector (2x18), 28480

A3 Board (J21)
P22 Not assigned t
P23 1251-8116 PC conractor (2x18) 2B4ED

A2 Board {J23)
P24 1251-8117 PC connector [2x6), 28480

A2 Board (J24)
P25 1251-8116 PC connector(2x18},A2 Board {JZSJ& 28480
P26, P27 . Not Assigned
P28 1251-8114 PC connector {2x24), 28480

A10 Board (J28)
AS ** 14700-60021 1 6943A Transmission System 28480

‘ Board Assemhly {Part of

14700A Laat Extender Kit}
4 0180-1835 1 fxd alect 68uF +20% 15V 56289 150D686X0015A2
c28 '0150-0093 14 fxd cer 0.0%uF 100 V 28480
c9 i Not Assigned
C10-16 ;  0160-0093 fxd cer 0.09.F 100 V 20480 .
CR1 ' 1901-0033 i diode, general purr se 28480
R1-3 ': 0757-0438 5 fxd film 5.11k 1% 1/8W 24546 C4-1/8-TO-5111-F
R4-6 }0757-0280 4 fud film 1k 1% 1/BW 24548 C4-1/8-TO-1001F
R7 i\ 0757-0284 2 fxd film 150 1% 1/8W 24545 C4-1/8-TO-151-F
R8 0698-3444 2 fxd film 316 1% 1/8W 24545 C4-1/8-TO-316R-F
R9 0767-0284 o fxd film 160 1% 1/8W 24545 C4-1/8-TO-161-F
R10 0698-3344 fxd film 316 1% 1/8W 24546 C4-1/8-TO-316R-F
R11-13 1810-0325 3 resistor network, DIP 160x8 - o121 316B151
R14 0757-0280 fxd film 1k 1% 1/8W 24548 C4-1/8-TO-1001-F
R15, 16 0767-0438 fxd tilm 6.11k 1% 1/8W 24546 C4-1/8-TO-5111-F
S1 3100-3354 1 switch, rotary (frame select) 28480
U1-35 1820-2352 35 IC, differential line 01295 SN75119P

transceivers
u3s 1820-1216 1 IC, 3-to-8 line decoder 01295 SN74LS138N
U3z, 38 1820-1197 3 IC, quad 2-input 01295 SN74LS00N

~ positive NAND gates

U39 1820-1201 1 IC, quad 2-input 01295 SN74LS08N

positive AND gates
U40 1820-1419 1 IC, 4-bit comparator 01295 SN74LSB5N
U4i 1820-1197 IC, quad 2-input

positive NAND gate 01295 SN74LSCON

*If an A4 board connector requires replacemant, consider replacing the board,

**Installed in slot A6 of last 6343A in a chain of 6942A/63843A Multiprogrammer Units.
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Table 6-4, Replaceable Parts {continued)

Reaf, HP Qty, Description Mfr.
Desig. Part No. Code Mir. Part No.
u42 1820-1199 1 IC, hex Inverters 01295 SN74LS0AN
U43, 44 1820-1568 2 IC, quad bus butfer 01295 SN74LS125AN
gates with 3-state outputs
Z1,2 1810-0272 rasistor netwark, 01121 210A331
SiP 330x9
A6 * 14701-60020 1 6943A Transmission System 28480
Board {14701A Intermediate
Extaender Kit)
C1 0180-1835 1 xd elect 68uF £20% 15V 56289 150D686X0015R2
C2-15 (150-0093 14 fxd cer. 0.014F 100 V 28480
R1-3 0797-0438 4 fxd film 5.11k 1% 1/8W 24848 C4-1/8-TO-6111-F
R4-6 0757-0280 3 fxd film 1k 1% 1/6W 24546 C4-1/8-T0O-1001-F
R7, 8 0698-3444 4 Ixd filen 316 1% 1/8W 24546 C4-1/8-TQ-316R-F
R9 0757-0438 fxd film 5,11k 1% 1/8W 24545 C4-1/8-TO-6111-F
R10, 11 0698-3444 fxd film 316 1% 1/8W 24548 C4-1/8-TQ-316R-F
S$1 3100-3364 1 switch, rotary (frame select) 28480
Ut-35 1820-2352 K] iC, differantial line 01285 SN75118pP
transceivers
u3s 1820-1216 1 IC, 3-to-8 line decoder 01295 SN74LS138N
U3z, 38 1820-1197 3 IC, quad 2-input 01295 SN74LSOON
positive NAND gates
U3g 1820-1201 1 IC, quad 2-input 01295 SN74LS08N
positive AND gates
U40 1820-1419 1 IC. 4-bit comparator 01295 SN74LSE5N
U4i 1820-1197 {C, quad 2-input 01295 SN74LS00N
positive NAND gates
u42 1820-1199 1 IC. hex inverters 01295 SN74LS04N
U43, 44 1820-1563 2 IC, quad bus buffer 01295 SN74LS126AN
gates with 3-state outputs
6060-2770 Power Supply
A7 5060-2767 1 Top Power Supply Board Assy 28480
A3 5060-2766 1 Middla Power Supply Board Assy 28480
A9 5060-2768 1 Bottom Power Supply Board Assy 28480
Al0 5060-2769 1 Powsr Supply Mother Board Assy 28480
All 5060-2785 1 Fuse Board Assy 28480
A13 6060-2779 ] Fan Speed Control Board Assy 28480
B1 3160-0301 1 fan-TBAX 28480
J33 1251-5331 1 Connector, 14 pin 28480
(A12 Display Bd)
J34 1261-4203 1 Connector, 12 pin {Line Module, 28480
ON/OFF switch)
S1 3101-0447 1 switch, pushbutton DPDT 28480
{ON/OFF switch} part of Switch
and Bracket Assy b060-2789
T 5080-1917 transtormer, primary power 28480

Installed In slot A6 of intermediate {middie) 6943A's {lup to 6) in & chain of 6942A/6943A Multiprogrammer units,

Replaceable components on these assemblies are listed under the applicable assembly reference designation.
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Table 5-4. Replaceable Parts‘icominued)

Ref. HP Qty. Descriptian Mfr.,
Desig. Part No. Code Mfr, Part No,
Top Power Supply Board
A7 5060-2767 1 Assembly 28480
Ci 0180-2963 1 fxd elect 2300.F 100V 56289 36DX232G100BA2A
Cc2 0180-0160 1 fxd elect 22uF 20% 35V 56289 1600226 X0035R2
Cc3 0180-2166 1 fxd elect 120xF 100V 56289 39D127F100GJ4
of} 0180-0228 3 fxd elect 224F 10% 15V 56289 1500226 X9015B82
Ch 0160-0163 1 fxd poly 0.333xF 10% 200V 28480
ce6, 7 0180-2624 2 fxd elect 2000 uF 10V 28480
ca J160-0174 1 fxd cer 0.47xF 25V 28480
c9 0160-3092 2 fxd mica 1600 pF 1% 100V 28480
c10 0160-0161 2 fxd poly 0.01uF 10% 200V 28480
cn 0180-0228 fxd elect 22uF 10% 15V 56289 150D226X901582
Ci2,13 0160-0128 2 fxd cer 2,2uF 20% B0V 28480
c14 0180-1954 1 fxd elect 4.7uF 6V 56289 1500475 X5006A2
Cci15 0160-0161 fxd paly 0.014F 10% 200V 23480
ci6 0160-3092 fxd mica 1600pF 1% 100V 28480
c17 0180-0228 fxd elect 22uF 10% 15V 56289 1500226X901582
Ci8 0160-2453 i fxd poly 0.22;F 10% 80V 28480
c19 vlot Assigned
C20 0150-0121 1 fxd cer 0.1uF 50V 28480
c2 © 0160-0933 1 fxd mica 1000pF §% 100V 28480
CRi, 2 1901-0418 2 diode, power rectifier 28480
" CR3-8 1901-1065 6 diode, power rectifier 28480
CRS 1901-0460 2 diode, stabistor 15V 150 mA 28480
CR10 1901-0050 4 diode, switching 28480
CRN 19010460 dicde, stabistor 15V 150mA 28480
CR12-14 19010050 diode, switching 28480 :
F1 2110-0010 1 fuse BA, 250V 75815 312005
L1 5080-1786 1 inductor, 10xH 28430
L2-4 9140-0210 3 inductor, 1004H 5% 28480
LS 5080-1915 i inductor, 40xH 28480
Qi 1853-0398 1 SS, PNP, Si 28480
Q2 1854-0739 2 Power NPN Si 28480
a3 18540843 1 Darlington 28480
Q4 1854-0477 1 SS, NPN, Si 04713 2N2222A
Qs 1854-0739 Power NPN Si 28480
R1 0698-3646 1 fxd metal oxide 12k 5% 2w 28480
R2 0812-0086 1 fxd pawer ww 5 5% 3w 91637 CW261-3W-T2-5R0-J
R3 0686-0515 1 fxd comp 5.1 6% 1/2W 01121 EB-0515
R4 5020-2519 1 fxd 2 millichm 28480
A5 0757-0419 2 fxd film 681 1% 1/8W 24546 C4-1/8-T0-581R-F
R6 0767-0346 2 fxd film 10 1% 1/8W 24548 C4-1/8-T0-10R0-F
R7 2100-03391 1 var cermet 1k 20%(currant limit adj) 28480
R 0698-3150 1 fxd film 2.37k 1% 1/8W 24546 C4-1/8-T0-23N1-F
R9 0757-0346 fxd film 10 1% 1/8W 24546 C4-1/8-TQ-10R0-F
R10 0757-0289 1 fxd film 13.3k 1% 1/8W 24546 C4-1/8-T0-1332-F
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Table 5-4. Replaceable Parts {cont.)

t

Ref. HP Qty Description Mir. Mfr. Part No.
Desig. Part No. Code
R11 0638-3155 1 fxd film 4.64k 1% 1/8W 24546 C4-1/8-T0-4641-F
R12 0686-3015 2 fxd comp 300 5% 1/2W onz2 £B-3015
R13 07570442 1 fxd film 10k 1% 1/8W 24546 C4-1/8-T0-1002-F
R14 0686-3015 fxd comp 300 5% 1/2W o2 EB-3015
R15 0757-0199 1 fxd film 21.5k 1% 1/8W 24546 C4-1/8-T0-2152-F
R16 0698-4443 1 fxd film 4.E3% 1% 1/8W 24546 CA4-1/8-TO-4531-F
R17 0757-0427 2 txd film 1.6k 1% 1/8W 24548 C4-1/8-T0-1901-F
R18 Not Assigned
R19 0757-0416 1 ixd i 511 1% 1/8W 24546 C4-1/8-TO-B11R-F
R20 0757-0419 fxd film 681 1% 1/8W 24546 C4-1/8-TO-681R-F
R21 0757-0410 1 fxd film 301 1% 1/8W 24546 £4-1/8-TO-301R-F
R22 0757-0401 1 fxd film 100 1% 1/8W 28430
R23 0757-0427 fxd film 1.5k 1% 1/8W 24545 C4-1/8-70-1501-F
R24 0757-0420 1 fxd film 750 1% 1/8W 24545 C4-1/8-T0O-751-F
R25 2100-0328 1 var cermet 500 10% (voltage adj) 28480
R26 0757-0430 1 fxd film 2,21k 1% 1/8W 24546 C4-1/8-T0-2211-F
R27 0757-0273 1 fxd film 3.01k 1% 1/8W 24546 C4-1/8-T0-3011-F
R28 0757-0443 1 fxd film 11k 1% 1/3W 24546 C4-1/8-T0-1102-F
R29 0757-0413 1 xd film 392 1% 1/8W 24546 C4-1/8-T0-392R-F
R30 0757-0738 1 txd comp 1.82k 1% 1/8W 24546 C4-1/8-T0-1821-F
R31 0757-0461 1 fxd film 68.1k 1% 1/8W 24546 C4-1/8-T0-6812-F
T1 5080-1916 1 transformer, 20kHz 28480
u1 1906-0227 1 diode package, center tapped reclifiejq 28480
U2 1826-0119 1 IC, timer 27014 LMSE5CH
U3 1820-2730 1 IC, timer 28480
U4 1820-1422 1 IC, retriggerable monostable 01295 SN74LS122N
‘ multi-vibrator

us 1826-0049 1 IC, voltage regulator 07263 UA723DC
VR1 Not Assigned
VR2, 3 1902-0597 2 diode, zener 56V 5% 28480
VR4 1902-0049 1 diode, zener 6.19V 5% 28480
VR5 1902-0533 1 diode, zener 4.99V 2% 28480
AB 6060-2766 1 Middie Power Supply Board 28480

Assembly
c1 0150-0121 2 txd cer 0.1uF, 50V 28480
Cc2 0160-0128 7 fxd cer 2.2,F 20% 50V 28480
C3 4 0160-0127 5 fxc cer 1uF 25V 20% 28480
C5 Not Assigned
C6 0160-0174 1 fxd cer 0.474F 25V 28480
c? 0160-0128 fxd cer 2.24F 20% 50V 28480
Cs 0160-0161 2 fxd paly 0.014F 10% 200V 28480
Cc9 0150-0121 fxd cor . 1uf 50V 23480
C10 0160-0128 fxd cer 2.2uF 20% S0V 28480
Ct1, 12 0160-0127 fxd cer 1uF 25V 20% 28480
Cci3 0160-0128 txd cer 2.2uF 20% 50V 28480
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Table 6-4. Replacesble Parts (cont.)

Ref. HP Qty. Description Mir. Mir. Part No.
Desig. Part No. Coda

C14 0160-0127 xd cer 1xF 26V 20% 28480

C1517 0160-0153 3 frd poly 1000pF 10% 200V 28480

c8 0160-0161 fxd poly 0.014F 10% 200V 28480

C19, 20 0180-2547 2 fxd elect 4000uF 45 V 18480

c21-23 0180-2964 3 fxd elect 500xF 5GV (853 301AHES01U050B
C24-26 0160-0128 fxd cer 2.2uF 20% 50V 28480

cz7 0180-1731 1 fxd elect 4.7uF, 50V 56289 150D475X905082
CR1, 2 1901-0461 2 diode, general purpose 28480

CR3 1901-0841 1 diode, Schottky 28480

CR4-9 1901-0050 6 diode, switching 28480

CR10-13 Not Assigned

CR14-17 1901-0327 4 diode, power rectifier 03568 A14B

L1 9140-0210 1 inductor, 100uH 5% 28480

Q2 1854-0215 3 SS, NPN, 5i 04713 2N3904

Q35 1884-0082 3 thyristor, SCR 28480 2N

as 1854-0215 S5, NPN, Si 04713 2N3904

R1 0698-4121 fxd film 11.3k 1% 1/8W 24546 C4-1/8-T0-1132-F
R2 0757-0451. fxd film 24.3k 1% 1/8W 24546 C4-1/8-T0-2432-F
R3 0638-4121 txd film 11.3k 1% 1/8W 24546 C5-1/8-T0-1132-F
R4 0698-3151 1 fxd film 2.87k 1% 1/8W 24548 C4-1/8-T0-2871-F
RS 0757-0408 2 fxd film 243 1% 1/8W 24546 C4-1/8-TQ-243R-F
R6 0757-0442 6 fxd film 10k 1% 1/8W 24546 C4-1/8-T0-1002-F
R7 0698-3156 1 fxd film 14.7k 1% 1/8W 24548 C4-1/8-T0-1472-F
R8 0698-4428 1 fxd film 1.69% 1% 1/8W 24546 C4-1/8-T0-1691-F
A9 0757-0440 1 fxd film 7.5k 1% 1/8W 24546 C4-1/8-TO-7501-F
R10 0757-0438 2 fxd film 5.1k 1% 1/8W 24546 C4-1/8-TO-b111-F
R11 0757-0442 fxd film 10k 1% 1/8W 24546 C4-1/8-TO-1002-F
R12 0757-0434 1 fxd film 3.65k 1% 1/8W 24546 C4-1/8-T0-3651-F
R13 0698-3136 4 fxd fitm 17.8k 1% 1/8W 24546 C4-1/8-T0-1782-F
R14 0757-0430 2 txd film 2.21k 1% 1/8W 24546 C4-1/8-TO-2211-F
R15 0757-0200 2 fxd film 5.62k 1% 1/8W 24546 C4-1/8-70-5621-F
R16 0757-0438 xd film 5.11k 1% 1/8W 24546 C4-1/8-T0-5111-F
R17 0757-0442 fxd film 10k 1% 1/8W 24546 C4-1/8-T0-3002-F
R18, 19 0757-0453 3 fxd film 30.1k 1% 1/8W 24546 C4-1/8-T0-3012-F
R20 0757-0467 1 fxd film 121k 1% 1/8W 24546 C4-1/8-T0-1213-F
R21 0698-3428 fxd film 14.7 1% 1/8W 24546 C4-1/B-10-14R7-F
R22 0757-0430 fxd fitm 2,21k 1% 1/8W 24546 C4-1/8-70-211-F
R23 0757-0199 2 fxd fitm 21.5k 1% 1/8W 24545 C4-1/8-T0-2152-F
R24 0757-0274 1 ixd film 1.21% 1% 1/8W 24546 C4-1/8-TO-1211.F
R25 0698-3136 fxd fitm 17.8k 1% 1/8W 24546 C4-1/8-T0-1782-F
R26 0757-0453 xd film 30.1k 1% 1/8W 24546 C4-1/8-T0-3012-F
R27 0698-0083 1 fxd film 1.96k 1% 1/8W 24546 C4-1/8-T0-1961-F
R28 0757-0433 1 fxd film 3,32k 1% 1/8W 24546 C4-1/8-T0-3321-F
R29 0757-0449 fxd film 20k 1% 1/8W 24546 C4-1/8-T0-2002-F
R30 0757-0442 fxd film 10k 1% 1/8W 24546 C4-1/8-T0-1002-F
R31 0698-3493 1 fxd film 4,12k 1% 1/8W 24545 C4-1/8-T0-4121-F
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Table 5-4, Roplnceab!ke Parts {cont.)

Rof. HP Qty. Description Mir. Mir. Part No.
Desig. Part No. Code

A3 0638-3153 1 fxd film 26.1k 1% 1/8W 24546 C4-1/8-T0-2612-F
R33, 34 0698-3136 fxd film 17.8k 1% 1/8W 24546 C4-1/8-T0-1782-F
R35, 36 0757-0442 fxd film 10k 1% 1/8W 24546 C4-1/8-T0-1002-F
R37, 38 0767-0472 2 fxd film 200k 1% 1/8W 24546 C4-1/8-70-2003-F
A39 0757-0199 fxd fitm 21.5k 1% 1/8W 24546 C4-1/8-T0-2162-F
R40 0757-0200 fxd film 5.62k 1% 1/8W 24546 C4-1/8-T0-5621-F
R41 0757-027¢ 1 fxd film 3.16k 1% 1/8W 24546 C4-1/8-T0-3161-F
R42 0638-508y 1 fxd film 33k 1% 1/8W 24546 C4-118-T0-3302-F
R43 06398-3433 1 fxd fiirn 28.7k 1% 1/8W 24546 C4-1/8-T0-2872-F
R44-45 0757-03%3 3 fxd film 82,5k 1% 1/8W 24546 C4-1/8-T0-8262-F
R47 © 0811-1826 1 fxd ww 0,05 10% 3w 28480

R48, 49 0811-1830 2 fxd ww 0.5 10% 3W 28480

RS0 0688-4440 1 fxd film 3.4k 1% 1/8W 24546 C4-1/8-T0-3401.F
R51 0698-4470 1 fxd film 6.98k 1% 1/BW 24546 C4-1/8-T0-6981-F
R52 0757.0408 fxd film 243 1% 1/8W 24546 C4-1/8-T0-243R-F
R53 0757-0444 1 fxd film 12.1k 1% 1/8W 24546 C4-1/8-TO-1212.F
R54 0689-1025 1 fxd comp 1 k 5% 1W 01121 GB1025

T1 5060-1929 1 transformer 28480

U1 1820-1600 1 IC, Schmitt trigger NAND gate 04713 MC14093BCD

U2 1826-0138 2 IC, quad comparator 27014 LM339N

u3 1821-0001 1 IC, transistor array 02736 CA3046

U4 1826-0128 IC, quad compasrator 27014 LM333N

us 1820-2090 1 IC, 4input AND 04713 MC14082BCP
us 18260119 1 IC, timer 34336 NESS5T

uz 1826-0673 1 {C, voltage regulator 27014 LM217K

us 1826-0418 1 IC, voltage regulator negative 27014 LM320T-12

VRI1 1902-0018 1 diods, zener 11,7 V 5% 284380 IN941

VR2 1902-3125 H diode, zener 6.98V 2% 28480

VR3 1902-1348 1 diode, zener 18V 10% 28480

A9 5060-2768 1 Bettom Power Supply Board 28480

) Assembly

Ct 0180-2280 1 fxd elect 9504F 15V 28480

c2 0160-0128 12 fxd cer 2.2uF 20% 5OV 28480

c3 0160-0153 ! fxd mylar 1000pF 10% 20V 28480

C4, 5 0180-2964 2 fxd elect 500uF 50V 28180

6, 7 0180-2966 4 fxd elect 250uF 5OV 28480

cs 0160-0128 fxd cer 2.2,F 20% 50V 28480

C9, 10 0180-2966 fxd elect 250uF 50V 28480

CH-16 0160-0128 fxd cer 2,2uF 20% 50V 28480

C17 0140-0203 1 fxd mica 30pF 5% 500V 28480

c18-21 0160-0128 fxd cer 2.2xF 20% 50V 28480

c22, 23 0180-2651 fxd e'sct 470uF 16V 28480

CR1, 2 1901-0327 13 diode, power rectifier 28480

CR3-6 1901-0418 6 diode, power rectifier 28480

CR7-14 Not Assign,
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Table 6-4, Replaceable Parts {cont.)

Ref. HP Qty. Description Mfr. Mfr. Part No.
Desig. Part No. Code
CR15-20 19010327 diode, power rectifier 28480
CR21, 22 1901-0418 diode, power rectifier 04713 SR1846-12
CR22-27 1901-0327 diode, power rectifier 28480
F1 2110-0003 1 fuse 3A 250V 76915
a1 1853-0351 i power, PNP, Si Darlington 28480 2N6053
Q2 1854-0611 1 power, NPN, Si Darlington 28480 2NE0SS
Q3 1854-0823 1 S5, NPN, Si 28480
Q4 1853-009% 1 SS PNP, Si 28480
R1 0757-0283 1 fxd film 2k 1% 1/8W 24546 C4-1/8-T0-2001-F
R2 0757-0280 2 xd film 1k 1% 1/8W 24548 C4-1/8-TO-1001-F
R3 0811-1340 1 fxd ww 1 5% 1W 28480
n4 0698-4457 1 fxd fifm 576 1% 1/8W 24546 C4-1/8-TO-576R-F
RS, 6 0757-0436 2 fxd film 4,32k 1% 1/8W 24546 C4-1/8-T0-4321-F
R7 0757-0416 2 fxd film 511 1% 1/8W 24546 C4-1/8-TO-611R-F
A8 0811-2656 1 fxd ww 1.25 1% 4W 28480
R3 0757-0280 fxd film 1k 1% 1/8W 24546 C4-1/8-T0-1001-F
R10 2100-1756 1 var ww 200 5% { + 12V} 28480
R11 0757-0427 1 fxd film 1.5k 1% 1/8W 24546 C4-1/8-T0-1501-F
R12, 13 0757-0444 2 fxd film 12.1k 1% 1/8W 24546 C4-1/8-T0-1212-F
R14 0698-3497 1 fxd film 6.04k 1% 1/8W 24546 C4-1/8-T0-6041-F
R15, 16 0689-1025 2 fxd comp 1k 5% 1W o121 GB1025
R17 0757-0416 txd film 511 1% 1/8W 24546 C4-1/8-TO-511R-F
Ut 1826-0445 i IC, voltage regufator, fixed neg, 07263 UA7905UC
u2 1826-0049 1 IC, voltage regulator, pos. adj. 07263 UA723DC
U3, 4 1826-0147 3 IC, voltage regulator, fixed pos 04713 MC7812CT
us 1826-0418 2 IC, voltage regulator, fixed neg. 27014 LM320T-12
Us 1826-0147 IC, voltage regulator, fixed pos, 04713 MC7812CT
u? 1826-0418 iC, voltage regulator, fxd neg. 27014 LM320T-12
ug 1820-0223 1 IC, operational amplifier 27014 LM30tAH
VRI-4 1902-3125 4 diede, zener 6,98V 2% 28480
VRS 1902-0049 1 diode, zener 6.19V 5% 2B480
VRS, 7 1902-1348 2 diode, zener 18 V 10% 28480
A10 5020-2769 t Power Supply Mother Board 28480

Assembly
J29 1251-1626 1 PC connector {2x12), A7 Board 28480
J30 1251-711 1 PC connector {2x18), A8 Board 28450
Jaz2 1251-5872 1 12-pin connector, female (A11 28480

cover interlock)
J3g 1251-7173 1 28480

PC connector {2x24), A9 Board
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Table 5-4. Replaceable Parts {cont.)

Ref. HP Gty Description Mir. Mfr. Part No.
Desig. Part No. Code
Al 6060-2785 1 Fuse Board Assembly 28480
CR1-12 1901.0327 12 diode, power rectifier 28480
F1 2110-0043 1 fuse, 1.5A 250V 28480 i
F2, 3 2110-0007 2 fuse, 1A250V | +18Visotated | 75016 | d13001
F4, 6 2110-0202 2 fuse, 0.6A 250V |  Supply Fuses| 75915 | 313.500
F6 2110-0044 1 fuse, 0.3A 250V 28480
J31A 1251-5871 1 Connector, female 12-pin 28480
P31 5060-2786 1 Caver assembly {includes 12-pin 28480

male connector)
w1 1258-0164 i jumper plug {safety ground} 28480
A2 5060-2778 1 Display Board Assembly 28480
DS1 1990-0621 4 LED indicator (§YSTENM ENABLE, { 28480

grpent
DS2 1990-0517 1 LED indicator (POWER FAIL, red) | 28480
DS3-5 1990-0521 LED indicators {ISOL. 1, 2, 3 28480

supplies, green}
J33 1261-0646 14 Connector, contacts male 26480
R1 0683-1215 1 fxd. comp 120 5% 1/4W 01121 CB-1215
R2 0683-6215 ] fxd. comp 620 5% 1/4wW on21 CB-6215
A13 5060-2779 1 Fan Speed Control Board 28480

Assembly

i 0180-2419 1 fxd elect 470uF 10V 28480

o 0180-0160 1 fxd elect 22uF 35V 56289 160D226X0035R2
CR1-3 1901-0050 3 diode, switching 28480
CR4, 5 1901-0330 2 diode, power rectifier 03508 Al4N
K1-3 0490-1227 3 relay, reed 28480
Q1-3 1854-0477 3 S5, NPN, Si 07263 2N2222A
Qs 1884-0218 1 thyristor, triac 31585 T2302D
R1 0812-0050 1 fxd power ww 3k 5% 5W 28480
R2 0757-0466 2 txd film 110k 1% 1/8W 24546 C4-1/8-TO-1103-F
R3 0757-0441 4 fxd film 8.25k 1% 1/8W 24546 C4-1/8-T0-8251-F
R4 0752-0466 fxd film 110k 1% 1/8W 24546 C4-1/8-T0-1103-F
R5 0757-0446 3 fxd film 15k 1% 1/8W 24546 C4-1/8-T0-1502-F
R6 0757-0948 3 xd film 10k 2% 1/BW 24546 C4-1/8-T0-1002-F
R7 0757-0924 3 fxd film 1k 2% 1/8W 24546 €4-1/8-T0-1001-F
R8 0767-0948 fxd film 10k 2% 1/8W 24546 C4-1/8-T0O-1002-G
9 0757-0472 2 fxd film 200k 1% 1/8W 24546 C4-1/8-TO-2003-F
R10 0757-0446 fxd film 15k 1% 1/8W 24546 C4-1/8-T0-1502-F
R11 0757-0924 txd film 1k 2% 1/8W 24546 €4-1/8-T0-1001-F
R12 0757-0948 fxd film 10k 2% 1/8W 24546 C4-1/8-TO-1002-G
R13 0707-0472 fxd film 200k 1% 1/8W 24546 C4-1/8-T0-2003-F

5-11




Table 5-4. Repiaceabls Parts (cont.}

*Installed in slot Af of last 6343A
in a chain of 6942A/6943A Multi-
programmer units

Ref. HP Qty. Dascription Mir. Mfr. Part No.
Desig. Part No. Code
R14 0757-0446 xd film 16k 1% 1/8W 24546 C4-1/8-T0-1502-F
RIS 0757-0924 fxd film 1k 2% 1/8W 24546 C4-1/8-T0-1001-F
*R16 0812-0066 1 fxd power ww 0.33 £% 2W 28480
R17-19 0757-0441 fxd fitm 8.25k 1% 1/8W 24546 C4-1/8-T0-8251-F
R20 0689-5125 1 fxd comp 5.1k 5% 1W o2 GB5125
R21 0811-1905 1 fxd ww 135 5% 10W 28480
R22 0812-0057 1 fxd power ww 76 5% BW 28480
RZ3 0811-1854 1 fxd ww 53 5% EW 28480
* R24 0837-0026 1 thermistor, 100k, negative T7.C, 23480
Ui 1826-0138 1 IC, quad comparator 271014 LM339N
U2 1820-1355 1 IC, B-bit binary encoder 04713 MC14532BCP
VR1 1902-0033 1 diode, zener 28480 INg23
5060-2790 1 Lina Moduls Assembly {includes
fuse, select card, and filter}
F1 2110-0056 1 fuse, 6A @ 250V, 100V/120V input | 76915 312006
F1 2110-0029 1 fuse, 3A @ 250V, 220V/240V input | 28480
FL1 9135-0036 ] fiiter line 28480
P34 1251-4202 1 Connector, 12-pin 28480
A2 Control/RAM
Board-Mechanical
5020-2539 1 Insulator, fiberglass 28480
1 5020-2590 1 Bar, mounting 28480
! 5020-2619 3 Standoff, hex 28480
A3 Backplane Cannector
Board-Mechanical
0590-1113 4 Spacer 23480
1251-6877 18 Plug, keying (J1.J17) 28480
5020-2689 1 Insulator, fibarglass 28480
5020-2593 2 Bar, stiffening 28480
A4 Top Interconnect
Board-Mechanical
5020-2615 1 Insulator 28480
5020-2616 1 insulator 28480
*A6 6343A Transmission System
Board {Part of 14700A Last
Extender Kit) - Mechanical
14700-80002 1 Extractor handle {(XMSN HP6943L}) 28480
1480-0069 1 Pin, roll, .062D 28480

*Resistor/ Thermistor Assembly 5080-1950 Comprises A13R16 and A13R24.
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Table 6-4. Replaceable Parts {continued)

- Ret. HP Qty Description Mfr. Mfr. Par. No,
il (”* Deslg. Fart No. Code
4 ;
i **AG 6943A Transmission System
Board {14701A Intermaediate
B Extender Kit) - Mechanical
- 14701-80001 1 Extractor handle (XMSN HP6943M) | 28480
1480-0059 1 Pin, roll, .062D
**Installed in slot A8 of
intermediate (middle} 6943A"s (up to 6)
in a chain of 6342A/6943A Multi-
' programmer units,
Power Supply Assembly-
Mechanical
0380-0173 4 Standoff, hex 28480
0400-0082 1 Grammet 28480 N
0403-0407 3 Guide, PC board 28480
0510-0656 1 Fastener 28480
1251-3914 12 Connector cantacts {J34 connector) | 28480
1251-4223 12 Cunnectr. contacts (J33 connector) | 28480
1251-3942 1 Keying piug-connector 28480
1390-0473 2 Fastener 28480
1390-0490 A Receptacle 28480
1390-0491 2 Fastenar 28480 .
3160-0092 1 Finger guard 28480 .
o 6000-3154 3 Chassis bracket 28480
L 5000-3155 3 Bracket, PC support 28480
e 5000-3:<1 1 Support 28480
5000-3165 1 Chassis 28450 -
5040-7221 4 Standoff 28480 -
50410202 1 Key, half-china 28480 =
5000-3166 1 Mounting plate 28480
5000-3168 1 Bracket, connsctor 2340 .
5000-3170 3 Bracket, PC board rear 28480
5000-3178 1 Bracket, PC board rear 28430
A7 Top Power Supply Board-
Machanical
‘ 1205-0282 2 Heat sink (Q1, Q2) 28480 =
1205-0267 2 riedt dissipator T0-3 {Q3, Q5) 28480 -
5000-31M1 2 Heatsink, alurn. (U1) 28480
2110-0269 2 Fuseholder, clip type 28480 _
1251-2913 4 Connector, single (U1, U3 pins) 28480 -
0340-0167 6 Bushing, insulating {T1, CR1, CR2) | 28480
AB Middle Power Supply Board-
Mechanical
0340-0167 2 Bushing, \insulating 28480
1205-0266 1 Heat sink {U7) 28480
1205-0392 2 Heat sink {UB) 28480

C
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Table 5-4, Replaceable Parts {continued)

Ref. HP Qty Desc. ption Mfr. Mfr. Part No.
Deslg. Part No. Code
A3 Bottom Power Shpply
Board-Machanicat ‘
0340-0166 10 insulator, bushing (Q2,2,CR3-6, 28480 /
CR21, CR22)
0340-0167 10 Bushing, Insulating 28480
0340-0174 2 Insulatar, transistor, nidca {Q1,02)| 28480
0340-07¢5 2 Insulatar, transistor, palyester 28480
{Q1,02)
0360-0124 6 Terminal, stud {test points) 2BABY '
1205-0282 6 Heat dissipator {U1, U3-7) 28480
1261-2913 4 Connectar single (for Q1, Q2 pins}| 28480
2110-0269 2 Fuseholder, clip type (for F1) 28480 !
5020-2501 1 Heat sink (Q1, Q2) 28480 /
A10 Power Supply Mother ‘
Board-Mechanical '
2190-0079 2 Washer, tock; helical 28480
A11 Fuse Board-Machanicsl '
2110-0269 12 Fuseholder, clip type 28480
A12 Display Board-Mechanical
1251-0646 14 Contact, connector mals (P33) 28480
A13 Fan Spead Control
Board-Mechanical
1205-0011 1 Heat dissipator {Q4) 28480
|
‘ Chassis-Mechanical
06943-00003 1 Front panel, marked 28480
1390-0088 4 Fastener, % turn 28480
1390-0510 4 Fastener, % turn 284"
. 1400-0332 2 Clamp, cable 28480
4040-1083 2 Covey, safety 28480
4040-1518 1 Grill, front 28480
4208-0297 1 Foam filler, plastic 28480
6000-3162 1 Bracket, display 28480
5000-3187 1 door 28480
6040-7201 4 Foot, full and % 28480
504&7202 1 Trim strip top 2848
Card Cage Assambly-
Mechanical
0340-0598 1 Bushing, insulating 28480
1390-0391 4 Fastener, % turn 28480
5000-3186 1 Bracket daor 28480
b000-3166 2 Bracket, power supply mcunting 28480
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Table 6-4. Replaceable Parts {cont,)

Ref, HP Qty. Description Mir, Mfr. Part No.
Desly. Part No, Code
. 5000-3168 1 Plate, left side 28480
t 5000-3169 1 Plate, right side 28480
I 0403-0407 3 Gulde, PC poard 28480
=i : 5000-3176 1 Rear panel 28480
=iy | 5001-0440 2 Trim, side 28480
i 5020-2691 1 Bsr support 28480
-, 5020-2602 4 Struts, corner 28480
— 6020-88056 1 Frame, frant 28480
— 5020-8806 1 Frame, rear 28480
i 5040-6007 4 Guide, PC board 28480
- ' 5040-7219 2 Retalner, strap 28480
-:ﬂﬁ 5040-7220 2 Retainer, strap (lipped) 28480
—_— 6050-9805 2 Strap, handle | 28480
L 6060-9886 2 Cover, side 28480
2 5060-9836 1 Top cover assembly 28480
—=m 65060-9848 1 Bottom cover assembly 28480
Ei' -06943-00003 1 Front panal 28480
%i Miscellaneocus
_ 06943-90001 1 Installation and Assembly 28480
Level Service Manual
= 9220-3172 1 Foam pad 2848°,
= 9220-3171 1 Corrugated Pad 28480
p 9211-3251 1 Pezking Carton, unit 28480
= i 9211-4160 1 Packing Carton, literature 28480
= L ' 1 Line Cord (see para, 2-19} 28480
— 9282-0972 1 Binder, 3-ring 28480
i 9282-0978 1 Spine, insert 28480
=
—
_;.
.
=
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SECTION Vi
CIRCUIT DIAGRAMS

6-1 INTRODUCTION

v l i
62  This section contains circuit dlagrams necessarv for
the operation and maintenance of the Model 6343A
Multiprogrammer Extender.

63 COMPONENT LOCATION

 JLLUSTRATIONS

64  The component lacation disgrams show the physical ‘
location of parts mounted on each assembly, They sre nclud-
ed on the schematic disgrams where thay apply or on the rear
of the previous schematic. Thus, the schematic diagram Is un-
folded to the right and companent 1ocaticn diagram is unfold-
ad to the left,

656 SCHEMATIC DIAGRAMS

6-6 The 6943A clrcuits ate functionally separated and In-
cluded on the schematics of Figurs 6-1 through 6-4, Figure 6-1
llustrates the circuits on transmission system board 14700-60021
{included with Last Extender Kit 14700A). Figure 6-2 shows the
circults-on transmission system board 14701-60020 {included
with Intermediate Extender Kit 14701A). In & multiple unit
system, the 14700-60021 board must be frstalled in the A6 slot
of the ""Last” 6343A upitin the chain and a 14701-60020 hoard
must be installed in each “Intermediats” {or "Middla") 6343A
unit. Figure 6-3 lllustrates the bazkplana contral circults (A2
Boaid) and interconnections (A3, A4 Boards) in a 6343A Figure
6-4 includes 5 sheets which show ell of the 6343A's power sup-
ply clrcuits,

POWER SUPPLY

ASSEMBLY FRONT
(TOP COVER A4 TOP
REMOVED )
A2 BACKPLANE gﬂgfggom
CONTROL BOARD
A3 BACKFLANE
CONNECTOR
BCARD
AC LINE
| MODULE

i

REAR

1/0 CARD SLOTS @-I5

(COVER REMOVED)

A6 TRANSMISSION
SYSTEM BOARD
XMSN 6943L OR
6943M

6943A Assembly Locations
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SCHEMATIC NOTES

1. ALL RESISTORS ARE IN OHMS, /BW, % UNLESS OTHERWISE INDICATED.
2. ALL CAPACITORS ANE IN MICROFARADS UNLESS QTHERWISE iNDICATED

3.IN A MULTIPLE UNIT SYSTEM, TRANSMISSION SYSTEM BOARD 14700-6002(
{PART OF THE 147004 | AST EXTENDER KIT)MUST BE INSTALLED IN THE
AB SLOT OF THE LAST 6943A (SEE PARAGRARH 2-18),

4. THE FRAME ADDRESS FOR THE LAST 69434 UNIT IS SFECFIED BY ROTARY
SWITCH AGSt ON THE 14700 -5002{ BAARD, THE SMITCH HAS 16 POSITIONS
WHICH ARE MARKED IN HEXADEGIMAL, NOTE VHAT ONLY THE FIRST 8
POSITIONS (2-7) SHOULD BE USED, BECAUSE THE MSB OF THE SWITCH IS
NOT USED, THE LAST B POSITIONS ARE A REPETITION OF THE FIRST |
E . HTy THAT 13, POSITION B IS THE SAME AS POSITION @, POSIMON 9IS THE
SuME BS POSITIONY, ETC. REFER TO THE TRUTH TABLE BELOV, THE LAST
EXTENDER'S ADDRESS SHOULD BE SET TO A NUMBER FROM {-7 DEPENDING
UPON ITS POSITION IN THE CHAIN (SEE PARAGRAPH 245}

ABSH
_E:E\C‘Izz
- .
2/g\6
FRAME ADDRESS SWITOH ASSI TRUTH TABLE
POLE
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S THE_DOTS (¢) MARKED ON THE AS BOARD INDICATE PIN § OF ANY Ic
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SCHEMATIC NOTES

I ALL RESISTORS ARE Iy OHMS, 1/BW, 1% UNLESS OTHERWISE INDICATED
2 ALL CAPACITORS ARE IN MICROFARADS UNLESS OTHERWISE INDICATED,

3. IF MORE THAN Two MULTIPROGRAMMER UNITS ARE CONNEGTED,
L e e T
l >
THE INTeRMEDIATE (Mt X.F “43AEXTENDERS (SEE PARAGRAPH 2-{5).

4, THE FRAME ADDRESS 0ff A MIDOLE 6943A UNIT IS SPECIFIED BY ROTARY
SWITCH AGS1 ON THE 13701 ~60020 BQARD. THE SWITCH HAS 16 POSITIONS
WHICH ARE MARKED Ky HEXADECIMAL. NOTEJL_HAT ONLY THE FIRST 8

USED, THE SWITCH
LAST 8 POSITIONS ARE A REPETITION OF THE FIRST acurgmgas S
ON |
DER'S ADDRESS SHOL. B
ITS POSITION IN THE G114,

FRAME ADDRESS SWITCH AgSt TRUTH TABLE
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5. THE DOTS (o) MARKED ON THE A8 BOARD INDICATE PIN 1 OF any Ic.
PIN LOCATIONS ARE AS FoLLOWS:
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APPENDIX A
MANUAL BACKDATING CHANGES

Manual backdating changes d scribe changes necessary to ada

pt this manual to earlier instruments. To adapt the manusl to

serial numbers prior to 2115A-1'181 inspect the follawing table for your serial number and then make the appropriate changes,
For serial numbers 2115A-013t and up, a change page may ke included.

SERIAL MAKE

Prefix Number CHANGES
2115A 0330-01E2 1

2040A 0180-0151 1,2
2022A 0160-0136 13
2005A 0135-0121 1-4
1928A K120-0101 15

CHANGE 1:

In Table 6-4 (A8 Middle Power Supply Assembly), pages 5-8
and 6-10, and on the schematic (Figure 54, Sheet 2), make
the following changes:

ABR54: Change to 1 k, W, HP Part No. 0689-1025
ASRV3: Change to 18 V, 10%, HP Part No. 1901-1348

In Table 5-4 {A9 Bottom Power Supply Assembly}, pages 5-10
and 6-11, and on the schematic (Figure 6-4, Sheet 2}, mske
the following changes:

AIR15, R16: Change to 1k, 1 W HP Part No. 0689-1025.
ASVAE, VR7: Change to 18 V, 10%, HP Part No. 1902-1438

CHANGE 2:

In Table 5-4 (A12 Display Board}, make the following changes:
A12D$1,D53-5: Change to HP Part No, 1990-0631
A12DS2: Change to HP Part No. 1990-0681

In Table 54 (Chassis Mechanical), make the following
changes:

Door: Change to HP Part No, 5000-3163.

Door bracket: Change to HP Part No, 5000-3153.

CHANGE 3:

In Table 5-4 (A7 Top Power Supply Board Assembly), and on
the schematic (Figure 6-3, Sheet 3), make the following
changes:

A7R30, R31: Delete

A7CR13, CRt: Delete
Make additional changes to schematic (Figure 6-3 Sheet 3) as
follows:

1. Deleta connection betwsen A7U4-11 and A7U4-7

2. Connact A7U4-9 to junction of A7U4-14, A7U-6, and

A7R19,

CHANGE 4:
In Table 54 (A8 Middle Power Supply Board Assembly) end
on gchematic {Figure 6-3, Sheet 5) make the foliowing
change:
ABR37, R38: Change to 121k, HP Part No, 0767-0467,
qty 2.

CHANGE b:

In Table 54 {AB Middle Power Supply Assembly) make the
following change:

ABUTZ: Change HP Part No. to 1825-0393.
In Table 64 (Card Cage Assembly-Mechanical), make the
following changes:

Delete: Rear Panel HP Part No. 5000-3176.

Add: Rear Panel HP Part No. 5000-3157.



