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Figure 1-1 Model 37203A HP-1B Extender
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General Information

SECTION |

GENERAL INFORMATION

1-1 INTRODUCTION

1-2  This Operating and Service Manual contains inform-
ation required to install, operate, test, adjust and service the
Hewlett-Packard Model 37203A HP-IB Extender. Figure
1-1 shows the 37203A.

1-3  This section of the manual describes the instrument
and includes information on the identification, accessoties,
characteristics, sefety and other basic information,

1-4 Listed on the title page of this manual is a microfiche
part number. This number can be used to order 4 x 6 inch
microfilm transparencies of the manual. Each microfiche
contains up to 96 photo duplicates of the manual pages.
The microfiche package also includes the latest Manual
Changes supplement.

1-56 OPERATING CHARACTERISTICS
1-6 These Operating Characteristics summarise the

features and nominal performance of the 37203A. They do
not constitute warrantable specifications.

1-7 HP-1B Data-Byte Rate

1-8 The HP-IB data-byte rate differs from system to
system, depending on the following factors:

Seriai transmission rate

Serial link propagation delay

Handshake rate of devices connected to the HP-IB
Extenders.

1-9  The recommended ceaxial cable or fibre optic cable
was used in achieving the maximum transfer rates given in
Table 1-1 and the speed of the 37203 A was not reduced by
the effect of other devices connected to the bus.

1-10 HP-1B Interface

1-11 The 37203A may be connected directly to a maxi-
mum of 14 other HP-IB devices subject to the normal
cabling restrictions imposed by the interface standard. It
will provide extension for the full range of HP-1B functions,

1-12 HP-IB is Hewlett-Packard’s implementation of IEEE
Standard 488-1978. The 37203 A is in general compliance
with each of the foliowing standards and supports their
major capabilities:

IEEE Standard 488-1978
ANSI Standard MC1.1
IEC  Standard 625-1

1-13 Total compatability among independently designed
products interconnected via the 37203 A is beyond the con-
trol and scope of this product, see Section 6 of the above
referenced standards.

Table 1-1 Maximum Transfer Rates (Nominal}

Coaxial Cable (see Note 2) Fibre Optic Cable {Opt 001)
Short 250m 500m 1000m
(st normal) {max range {max range {max range Short IE0m 1000m
speed) at normal at 1/4 at 1/16
See Note 1 spoed) spoed) speed) See Note 1
”:" t:':;"gt *;";"e transfer 50 40 145 275 50 39 25
rate yiefs
d“"'*:"vsag propagation 14 18 55 200 14 20 30
ala

Max Paraliel Poil 20 25 785 270 20 25 40
response time {Ls}

Note 1 For distances < 250m, interpolate betwesn Short and 250m columns.

Note 2 These results were achieved using the recommended coaxial cable (Balden cable type 9248)

i-1
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1-26 One 37203A converts the bit parallel HP-IB protocol
into a bit serial stream that is transmitted over coaxial
cable or dua! fibre optic cable for distances up to 1000
metres, The 37203 A at the other end of the serial link per-
forms the reverse function. The entire range of HP-IB func-
tions may be extended fo the remote sites but the timing of
the parallel poll response will be slightly altered due to the
transmission delay in an extended system.

1-27 A pair of HP-IB Extenders communicate with each
other using 22 bit data frames. These data frames shuttle
continuously back and forth between ends, continually
updating each end with the current state of the devices
and HP-IB Extender at the other.

1-28 FEach transmitted data frame includes a ¢yclic redund-
ancy check code which is rechecked when the frame is
received. Any errors which are detected will cause the
erroneous frame to be rejected and one 37203 A will restart
the data frame shuttle.

1-29 Two HP-IB Extenders can extend the full range of
HP-1B functions. The HP-IB Extenders provide a transparent
interface i.e. it is usually possible to insert {wo HP-IB Ex-
tenders at any point in the HP-IB without altering the con-
trolier-programming. Due io transmission delay in an
extended system the parallel poll response time from
remote devices will increase stightly. The paraliel poll
response time from local devices wili not be affected.

(General Information

1-30 The maximum pumber of HP-IB devices that can be
connected to a single 37203A is 14. A complete system
using one pair of Extenders therefore, could consist of up
to 14 devices, plus a 37203A at the local end, and another
14 HP-IB device, plus a 37203A at the remote end.

1-31 OPTIONS
1-32 Option 001

1-33 The 37203A Option 001 adds a fibre optic trans-
mitter and fibre optic receiver to the standard 37203A.
This provides the capability of extending the HP-IB over
either dual fibre optic cable or coaxial cable. The 37203A
Option 00] transmits the bit serial stream over dual fibre
optic cable for distances up to 1000 metres. The 37203A
Option 001 enables a higher HP-IB data-byte transfer rate
to be attained for transmission distances greater than 250
metres than is possible with the standard 37203A (see
Table 1-1). The fibre optic cable removes the metallic con-
nection between the Bus Extenders and therefore elim-
inates any electromagnetic pick-up on the serial link,
Option 001 is recommended for use in severe electrical
environments or where the use of electrical signalling is
not acceptable,

1-34 Option 301

1-35 The 37203A Option 301 provides 2 kit for mounting
a single 37203A into a full module width rack, see Figure
1-3.

Figure 1-3 Option 301

1-3
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General Information

SECTION |

GENERAL INFORMATION

1-1 INTRODUCTION

1-2  This Operating and Service Manual contains inform-
ation required to install, operate, test, adjust and service the
Hewlett-Packard Model 37203A HP-IB Extender. Figure
1-1 shows the 37203A.

1-3 This section of the manual describes the instrument
and includes information on the identification, accessories,
characteristics, safety and other basic information.

1-4 Listed on the title page of this manual is a microfiche
part number, This number can be used to order 4 x 6 inch
microfilm transparencies of the manual. Each microfiche
contains up to 96 photo duplicates of the manual pages.
The microfiche package also includes the latest Manual
Changes supplement.

1-6 OPERATING CHARACTERISTICS
1-6 These Operating Characteristics summarise the

features and nominal performance of the 37203A, They do
not constitute warrantable specifications.

1-7 HP-1B Data-Byts Rate

1-8 The HP-IB data-byte rate differs from system to
systern, depending on the following factors:

Serial transmission rate

Serial link propagation delay

Handshake rate of devices connected to the HP-IB
Extenders.

-9 The recommended coaxial cable or fibre optic cable
was used in achieving the maximum transfer rates given in
Table I-1 and the speed of the 37203A was not reduced by
the effect of other devices connected to the bus.

1-10 HP-1B iInterface

1-11 The 37203A may be connected directly to a maxi-
mum of 14 other HP-IB devices subject to the normal
cabling restrictions imposed by the interface standard. It
wiil provide extension for the full range of HP-IB functions.

1-12 HP-IB is Hewlett-Packard’s implementation of [EEE
Standard 488-1978. The 37203A is in general compliance
with each of the following standards and supports their
major capabilities:

IEEE Standard 488-1978
ANSI Standard MC1.1
IEC  Standard 625-1

113 Total compatability among independently designed
products interconnected via the 37203A is beyond the con-
trol and scope of this product, see Section 6 of the above
referenced standards,

Table 1-1 Maximum Transfer Rates (Nominal)

Coaxial Cabie (see Note 2) Fibre Qptic Cabie {Opt 001}
Short 250m 500m 1000m
{at normal) {max range {max range : {max rangs Short 250m 1000m
speed) at normal at 1/4 at 1/16
d
See Note 1 speed) speed) speed] See Note 1
Mi"‘ (‘:‘;‘2 ‘;";“’ teansfer 50 40 145 275 50 39 25
vate yiefs
g"":" 3":; propagation 14 18 55 200 14 20 30
elay

Wax Paraliel Poll 20 25 75 270 20 25 40
response time (Lis}

Note 1

MNote 2 These results were achieved using the recommended coaxia! cable {Belden cable type 9248)

For distances <250m, interpolate between Short and 250m columns,

1-1
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1-14 General

Power Requirements: 100/120/220/240 ac +5 ~10%; 48
to 66Hz, 25V A max,

Operating Temperature: 0 to +5 59,

Dimensions: 89mm high, 2 13mm wide, 356mm deep,
Weight: 3.5ke (7.71b), net. Skg (1 11b}, shipping.

1-15 SAFETY CONSIDERATIONS

1-16 This Safety Class ! instrument (provided with 2 pro-
tective earth terminal) has been designed and tested accord-
ing to international safety standards. Information with
regard to safety is presented at appropriate places through-
out the manual.

1-17 INSTRUMENTS COVERED BY MANUAL

1-18 Attached to the instrument is a serial number plate,
The serial number is in the form: 0000U0G000. It is in two
paris; the first four digits and the letter are the serial prefix
and the last five digits are the suffix, The prefix is the same
for all identical instruments; it changes only when a change
is made to the instrument, The suffix, however, is assigned
sequentially and is different for each instrumeni. The con-
tents of this manual apply to instruments with the serial
number prefix listed under SERIAL NUMBERS on the
title page.

1-19  An instrument manufactured after the printing of this
manual may have a serial number prefix that is not listed on
the title page. This unlisted serial number prefix indicates
the instrument is different from those described in this
manual. The manual for this newer instrument is accom-
panied by a Manual Changes supplement. This supplement
contains ‘change information” that explains how to adapt
the manual to the newer instrument.

' LOCALSITE

1-20 In addition to change information, the supplement
may contain information for correcting emors in the
manual. To keep this manual as current and accurate
as possible, Hewlett-Packard recommends that you period-
ically request the latest Manual Changes supplement. The
supplement for this manual is identified with the manual
print date and part number, both of which appear on the
manual title page. Complementary copies of the supple-
ment are available from Hewlett-Packard,

1-21 For information concerning a serial number prefix
that is not listed on the title page orin the Manual Change
supplement, contact vour nearest Hewlett-Packard office,

1-22 DESCRIPTION

1-23 The 37203A HP-IB Extender enables the distance be-
tween groups of devices interfaced by the Hewlett-Packard
Interface Bus (HP-IB) to be extended beyond the limits
imposed by direct HP-IB cabling. Functional HP-IB opera-
tion of a programmed HP-IB system will usually be identical,
with and without the 37203A’s, except that due to the
transmission delay in an extended system the parallel poll
response time will increase slightly. There is no restriction
in passing control between devices.

Note. HP-IB is Hewlett-Packard's implementation of IEEE
Std. 488-1978 “Standard Digital Interface for Pro-
grammable Instrumentation ™,

1-24 The 37203A has a maximum HP-IB data-byte transfer
rate of 50kbyte/s whether data is transmitted over coaxial
cable or dual fibre optic cable. The actual HP-IB data-byte
transfer rate will be governed principally by the speed of
the slowest local or remote HP-IB device,

1-25 By using the 37203A HP-IB Extenders and a coaxial
cable or dual fibre optic cable, transmission distances of up
to 1000 metres are attainable (see Figure 1-2).

REMOTE SITE
HP-IB
HP-IB
SYSTEM SERIAL LINK REMOTE
BT203A  freeesesinm = e e e e e e o] 37203A
CONTROLLER N COAXIAL CABLE OR DEVICES
DUAL FIBRE OPTIC CABLE
B UP TO 1000m (UP TO 14}
LOCAL ===
DEVICES A A
{UF TO 13}

Figure 1-2 System Configuration - Point -to- Point

112
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1-26 One 37203A converts the bit paraliel HP-IB protocol
inte & bit serial stream that is transmitted over coaxial
cable or dual fibre optic cable for distances up to 1000
metres. The 37203A at the other end of the serial link per-
forms the reverse funciion. The entire range of HP-IB func-
tions may be extended to the remote sites but the timing of
the parallel poll response will be slightly altered due to the
transmission delay in an extended system.

1-27 A pair of HP-IB Extenders communicate with each
other using 22 bit data frames. These data frames shuttle
continuousty back and forth between ends, continually
updating each end with the current state of the devices
and HP-I1B Extender at the other.

1-28 Each transmitted data frame includes a cyclic redund-
ancy check code which is rechecked when the f{rame is
received. Any errors which are detected will cause the
erronecus frame to be rejected and one 37203 A will restart
the data frame shuttle.

1-29 Two HP-IB Extenders can extend the full range of
HP-IB functions. The HP-I1B Extenders provide a transparent
interface i.e. it is usually possible to insert two HP-IB Ex-
tenders at any point in the HP-IB without altering the con-
troller-programming. Due to transmission delay in an
extended system the parallel poll response time from
remote devices will increase slightly. The paraliel poll
response fime from local devices will not be affected.

General Information

1-30 The maximum number of HP-IB devices that can be
connected to a single 37203A is 14, A complete system
using one pair of Extenders therefore, could consist of up
to 14 devices, plus a 37203A at the local end, and another
14 HP-IB device, plus a 37203A at the remote end.

1-31 OPTIONS
1.32 Option 001

1-33 The 37203A Option 001 adds a fibre optic trans-
mitter and fibre ovtic receiver to the standard 37203A.
This provides the capability of extending the HP-IB over
either dual fibre optic cable or coaxial cable. The 37203A
Option 001 transmiis the bit serial stream over dual fibre
optic cable for distances up to 1000 meires. The 37203A
Option 001 enables a higher HP-IB data-byte transfer rate
to be attained for transmission distances greater than 250
metres than is possible with the standard 37203A (see
Table 1-1). The fibre optic cable removes the metallic con-
nection between the Bus Extenders and therefore elim-
inates any electromagnetic pick-up on the serial link,
Option 001 is recommended for use in severe electrical
environments or where the use of electrical signailing is
not acceptable. '

1-34 Option 301

1-35 The 37203A QOption 301 provides a kit for mounting
a single 37203A into a full module width rack, see Figure
1-3.

Figure 1-3 Option 301

1-3
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1-36 Option 302 1-38 ACCESSORIES SUPPLIED

1-37 The 37203A Option 302 provides a kit for mounting
a 37203A plus another unit of the same width and height
or another 37203A into a full module width rack, see

1-39 Supplied with the 37203A is a power cord appropri-
ate to the country of destination (see Section 2),

Figure 1-4.

Figure 1-4 Option 302

1-4


https://www.manualsplus.com/

1-40 ACCESSORIES AVAILABLE

1-41 Table i-2 lists the accessories available from Hewlett-
Packard which can be used in assembling an Extended

HP-I1B System.

Table 1-2 Accessories Avatlable

Note 1.
Description HP Part Number
HP-IB 1 metre 10833A
Cables 2 metres 108338
4 metres 10833C
0.5 metre 108330
Simplex Dupiex
Cable Cable Examples:
Fibre Optic 51000 metres 3972004 292008
Cable {with
connectors)
See Note 1
1-42 RECOMMENDED TEST EQUIPMENT

General Information

392004/B defines an optical cable for user
specified length supplied with factory installed
and tested connectors, Length must be specified
in metres and can be any 1 metre increment from
I to 1000 metres. Length information is shown
as option 001 to the base product with quantity
equal to the number of cable assemblies ordered.
The length should include some excess to allow
for limited repair,

For two lengths of simplex cable 245 metres
long specify

392004 Optic Cable Assy Quantity 2

Option 001 245 metres long Quantity 2

For seven lengths of duplex cable 1000 metres
specify

392008 Optic Cable Assy Quantity 7

Option 01 1000 metres long Quantity 7

392004 cable is simplex cable, therefore 2 lengths will
be required per serial link.

1-43 Equipment requited to maintain the 37203A is listed
in Table 1-3. Other equipment may be substituted if it
meets or exceeds the critical specifications listed in the table.

Table 1-3 Recommmended Test Equipment

lnstrument Critical Specifications Recommended Mode! Use*
QOscilloscope and plug-ins 100MHz bw, 0.Bus/div, 4 Channels [HP 180C/1809A/1825A AT
Frequency Counter Frequency range 10Hz to 2BMHz HP 53024 AT
Signature Analyser Unique HP BO04A T
Digitat Multimeter 018t E5Y HP 3476A/8 T
Desktop Computer Unigue HP 93254 P, T
interface Card {2 off) Unigue P 98034A P, T
Parformance Verification Tape Unigue P 37203- 12101 P.T
String & Advanced Programming ROM Unigue HP 98210A P, T
General /0 & Extended |/O ROM Unique HP 98213A P, T
{ ogic Probe TTL Compatible P 54BA T
Logic Pulser TTL Compatibie HP 54658, T

* A = Adiustments, P = Performance Tests, T = Troubleshooting

1-5
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CAUTION

Before connecting this instrument to a power outlet,
ensure the voltage selector is correctly set for the
voltage of the power source and & fuse of the correct
rating is fitted.

2-11 Power Cable

2.17 In accordance with the international safety standards,
this instrument is equipped with a three-wire power cable.
When connected to an appropriate ac power receplacle, this
cable grounds the instrument cabinet, The type of power
cable supplied with the instrument depends on the country
of destination. Figure 2-2 illustrates the standard power
plugs commonly used. The number shown below each piug
is the HP Part Number of the power cord equipped with
that plug. If the appropriate power cord is not inciuded
with the instrument, notify the nearest Hewlett-Packard
office and a replacement will be provided.

2-13 The colour codes used in each power cable are:

{ine — Brown
Neutral -~ Biue
Ground - Green/Yellow

2-14 Operating Environment

2-15 Temperature. The instrument may be operated in
temperatures from 0°C to +55°C.

2-16 Humidity. The instrument should be protected from
extreme temperature changes which may cause condensa-
tion within the instrument.

2-17 Altitude. The instrument may be operated at altitudes
up to 4600 meires (15,000 feet).

2-18 Rack Mounting

2-19 Rack mounting kits are available and can be pur-
chased through vour nearest Hewlett-Packard office.

Rack Mouni Kit (for singie unit) ... .. 5061-0072
Rack Mount Kit (fortwounits) . . . . .. 5061-0094 and
5061-0074
WARNING

To avoid the possibility of injury or death,
the following precautions must be followed
hefore the instrument is switched on:

{a) Note that the protection provided by
grounding the instrument cabinet may be lost
if any power cable other than the three-
pronged type supplied is used to couple the ac
fine voltage to the instrument.

{b} If this instrument is to be energized via
an auto-transformer to reduce or increase the
line voltage, make sure that the common ter-
minal is connected to the neutral pole of the
power source.

{c} The power cable plug shall only be in-
serted into a socket outlet provided with a
protective earth contact. The protective
action must not be negated by the use of an
extension cord without a protective conductor
{grounding).

8120-2104 8120-1369 *8120-168¢

8120-1351 8120-1378 8120-2956

Note*: In order to pass German Std FTZ527 Powsr cord 81 20-2857 must be fitted to the instrument,

Figure 2-2 Power Receptacle

2-2
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Installation

SECTION H

INSTALLATION

2-1 INTRODUCTION

2-2  This section contains infermation and instructions
required to install the 37203A HP-1B Extender. This section
also includes information about initial inspection, operating
environment and storage and shipment.

2-3 INITIAL INSPECTION

2-4  Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrumen{ has been
checked both mechanically and electrically. The contents
of the shipment should be as shown in Figure i-1. Proced-
ures for performance verification are given in Section IV, If
the contents of the shipment are incomplete, if there is
mechanical damage or defect, or if the instrument does not
pass the Performance Verification, notify the nearest
Hewlett-Packard office, If the shipping container is
damaged, or the cushioning material shows signs of stress,
notify the carrier as well as the Hewlett-Packard office.

Keep the shipping material for carrier’s inspection. The
Hewlett-Packard office will arrange for repair or replace-
ment at HP option without waiting for claim settlement.

25 PREPARATION FOR USE
2-6 Power Requirements

2-7  The 37203A HP-IB Extender requires a power source
of 100, 120, 220, or 240V ac +5% - 10% at 48 to 66Hz
single phase. Power consumption is less than 25V A,

2-8 A timed fuse of 250mA, 250V normal blow (2110-
0201) is required for 100/120V operation, and 125mA,
250V normal blow (2110-0318) is required for 220/240V.

2-9 Line Voltage Selection

2-10 Figure 2-1 provides instructions for line voltage and
fuse selection.

PC BOARD PART NUMBER IS
HP 5020-8122

SELECTION OF OPERATING VOLTAGE

1. Qpen cover door and rotate fuse-puli to left.

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

3. Rotate fuse-pull back into normal position,

4. insert fuse of the correct rating in holder. Fuse

ratings are given in Table 2-1.

Figure 2.1 Line Selector

2-1
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CAUTION

Before connecting this instrument 10 a powey outlet,
ensure the voltage selector is correctly set for the
voltage of the power source and a fuse of the correct
rating is fitted.

2-%1 Power Cable

2.12 In accordance with the international safety standards,
this instrumenti is equipped with a three-wire power cable.
When connected to an appropriate ac power receptacle, this
cable grounds the instrament cabinet. The type of power
cable supplied with the instrument depends on the couniry
of destination. Figure 2-2 illustrates the standard power
plugs commonly used. The number shown below each plug
is the HP Part Number of the power cord equipped with
that plug, If the appropriate power cord is not included
with the instrument, notify the nearest Hewlett-Packard
office and a replacement will be provided.

2-13 The colour codes used in each power cable ate:

Line - Brown
Neuiral - Blue
Ground — Green/Yellow

2-14 Operating Environment

2-15 Temperaiure, The instrument may be operated in
temperatures from 0°C to +53°C.

7-16 Humidity. The instrument should be protected from
extreme temperature changes which may cause condensa-
tion within the instrument,

2.17 Altitude. The instrument may be operated at altitudes
up to 4600 metres (15,000 feet).

2-18 Rack Mounting

7.19 Rack mounting kits are available and can be pur-
chased through your nearest Hewlett-Packard office.

Rack Mount Kit {for single unit} .. ... 3061-0072
Rack Mount Kit {(for two units) . . . . .. 5061-0094 and
5061-0074

WARNING

To avoid the possibility of injury or death,
the following precautions must be foliowed
before the instrument is switched on:

{a) Note that the protection provided by
grounding the instrument cabinet may be lost
if any power cable other than the three-
pronged type supplied is used to couple the ac
line voltage to the instrument,

{b) If this instrument is to be energized via
an auto-transformer to reduce or increase the
line voltage, make sure that the common ter-
minal is connected to the neutral pole of the
power source,

{c) The power cable plug shall only be in-
serted into a socket outiet provided with a
protective earth contact, The protective
action must not be negated by the use of an
extension cord without a protective conductor
(grounding).

8120-2104 8120-1368 *8120-1689

8120-1351 81201378 8120-2856

Note*: in order to pass German Std FTZ527 Power cord 8120-2857 must be fitted to the instrument.

Figure 2-2 Power Receptacle

22
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2-20 HP-iB

2-21 The instrument is connecied to the HP-IB by means
of an HP-1B interface cable from the connector on the rear
panel of the instrument. Each end of the cable has both a
male and female “‘piggyback” connector which simplifies
interconnection of instruments and cables by allowing con-
nectors to be stacked. Up to 15 HP-IB devices, including a
37203A, may be interconnected by HP-IB interface cables,

2-22 In order to maintain proper line voltages and timing
relationships, restrictions are placed on the length of HP-IB
cable used in direct HP-IB coupling. When connecting
devices directly on to the HP-IB, at the local and remote
ends, the following rules should be observed to ensure
correct operation:

The total HP-IB cable lengih for the devices connected to a
37203A must be.

{1} Less than or equal to 20 metres (65.6 feet).

(2) Less than or equal o 2 metres (6.56 feet) times
the total number of devices connected to the bus
but the total length must not exceed 20 metres.

2-23 A list of HP-IB interconnecting cables available is
given in Table 2-1.

Tabte 2-1 HP-IB Interconnacting Cables

Length Accessory Number
1 metre 108334
2 metres 108338
4 meires 10833C
0.5 metre 108330

2-24 HP-1B Connector

2-25 Figure 2-3 shows the HP-IB connector pin allocation
and signal names, A description of the signals on this con-
nector follows.

HP-IB Pins 14 {DIO1-DIO4)

and

HP-IB Pins 13-16 (DIO5-DIO8) are the Data Input/
Output Lines of the HP-IB,

HP-IB Pin 5 (EQI). This line, End or Identity, is used
to indicate the end of a multiple byte message, and is
also used for parallel polling.

Installation

HP-IB Pin 6 (DAV)

HP-IB Pin 7 (NRFD)

HP-IB Pin 8 (NDAC). Data Valid, Not Ready for Data
and No Data Accepted lines are the Handshake lines
which control the transfer of data byies between
addressed devices.

HP-IB Pin 9 (IFC). This is the “Interface Clear” line.
When the system controller sets [FC low true all HP-
IB instruments are unaddressed,

HP-IB Pin 10 (SRQ). This is the “‘Service Request”
line and is set low true by any instrument requiring
service.

HPIB Pin 11 (ATN). This is the “Attention” line
which is pulled low true to set the HP-IB in the Com-
mand mode, and is alse used for parallel polling.

HP-IB Pin 12 (SHIELD) is the ground to chassis pin
at the HP-IB connector.

-2-26 For further information on the HP-IB, refer to the

“Condensed Description of the Hewlett-Packard Interface
Bus” HP Part Number 59401-90030,

TYPE 57 MICRORIBBON CONECTOR

49

SIGNAL COMMON N o | swew
SIGNAL COMMON TWISTED WITH PIN 11 i (7 o010 |{latN
SIGNAL COMMON TWISTED WITH PIN 10 SR
SIGNAL COMMON TWISTEDWITH PIN 9 ||| 310 30 \£C
SIGNAL COMMON TWISTED WITH PIN 8 NDAC
SIGNAL COMMON TWISTED WITHPIN 7 ||| EE1 NRFD
SIGNAL COMMON TWISTED WITH PIN 8 L&]{]|oav
REN ECI
D108 Cad | ipios
D107 |1 021 O30 Hlmos
D106 | oIo2
D105 i 0 bowos

i

The HP-I1B logic ievels are TTL compatible,
i.e. True State OVde to +0.4Vdc False State
+2.5Vde to +5Vde.

Figure 2-3 HP-I1B Connector
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2-27 COAXIAL CABLE

2-28 The use of Belden type 9248 cable is recommended,
However any other cable which meets the specifications as
listed in paragraph 3-20 may be used. A 755 BNC connec-
tor should be attached fo each end of the cable. Trompeter
type UPL 20-41 is suitable for use with the recommended
Belden type 9248 cable.

2-29 TEST SWITCHES AND BOARD

2-30 The RUN/TEST switch A1S! shouid be set to R
{RUN) on both 37203A’s (see Figure 2-4),

TEST BOARD
A1TLY

2-31 'The test board A1TLI should be in the factory preset
RUN position (see Figure 2-4).

2-32 Switches 1 to 6 of switch A182 should be in the
factory preset OFF position (see Figure 2-5),

2-33 37203A CONFIGURATIONS

2-34 The following paragraphs outline the steps required
to configure the 37203A. The configuration of the 37203A
will depend whether the serial link is coaxial cable or dual
fibre optic cable. The configurations described are Point-to-
Point using coaxial cable and dual fibre optic cable. For
gsystem configarations (Star and Tandem) see Paragraph
322,

_» BUN/TEST SWITCH
A1S1

Figure 2-4 Run/Test Switch and Test Board

TEST SWITCH A182

Figure 2-5 Test Switch

2-4
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2-35 Point-to-Point Coaxial Configuration

2-36 Figure 2-6 shows how two 37203A’°s can be con-
nected to extend the operating distance between instru-
ments on the HP-IB by using up toe 1000 metres of coaxial
cable, Up to 14 HP-IB devices can be connected to the
37203A at the local and remote sites,

2-37 The COAX/OPT switch A1S85 should be set to the
COAX position on both 37203A’s, see Figure 2-8.

2-38 The SERIAL DATA RATE switch on the rear panel
of both 37203A’s see Figure 3-4, should be get fo the rate
according to the distance between 37203A%s, see Table 3-1.

2-39 The MASTER/SLAVE switch on the rear panel
should be set to MASTER on the unit at one end of the
serial link and SLAVE on the unit at the other end, see Fig-
ure 3-4. As the switch is purely concerned with communi-
cation start up, in the event of a serial data error occurring,
it is unimportant which way round the MASTER and
SLAVE are assigned.

Installation

WARNING

When the coaxial cable is used in an out of
doors environment, do not remove or connect
the coaxial cabie from or to the HPB Ex-
tenders during an electrical storm. To do so
could resuft in a lethal electric shocld

2-40 Point-to-Point Fibre Optic Configuration
{Option 001)

2-41 Figure 2-7 shows how two 37203A°s can be con-
nected to extend the operating distance between instru-
ments on the HP-IB by using up to 1000 metres of dual
fibre optic cable. Up to 14 HP-IB devices can be connected
to a 37203 A at the local and remote sites,

2-42 The COAX/OPT switch A185 should be set to the
OPT position on both 37203A’s, see Figure 2-8,

243 The SERIAL DATA RATE switch on the rear panel
of both 37203A’s may be sef to any rate, see Figure 3-4.

LOCAL SITE REMOTE SITE
HP-iB
HP-18
SYSTEM 2038 fb— -~ copieeamE 372034 REMOTE
CONTROLLER UP TO 1088m DEVICES
it {UP TO 14}
LOCAL
DEVICES P
(U TO 13
Figure 2-6 Point-to-Paint Coaxial Configuration
LOCAL SITE REMOTE SITE
HP-IB 1x  DUALFIBRE OPTICCABLE gy HF-1B

SYSTEM /W)
A
CONTROLEER [\ 7203

RX

LOCAL, —
DEVICES A a—

{UP TO 13}

REMOTE
______ 372034 <l,—:_~> DEVICES

UP TO 1000m ™
P TO 14)

Figure 2-7 Point-to-Point Fibre Optic Configuration
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COAX/OPT SWITCH
A185

Figure 2-8 COAX/OPT Switch

2-44 The MASTER/SLAVE swiich on the rear panel
should be set to MASTER on the unit af one end of the
serial link and SLAVE on the unit at the other end, see
Figure 3-4. As the switch is purely concerned with com-
munication start up, in the event of a serial data error
occurring, it is wnimportant which way round the MASTER
and SLAVE are assigned.

2-45 FIBRE OPTIC CABLE INSTALLATION

2-46 For best results cable installers should observe the
following cautions.

2.47 Storage Temperature. Cable should be stored at temp-
eratures between —40°C and +85°C. Storage at lower
temperatures could cause temporary degradation of the
optical {loss) properties of the cable. Storage above 859C
may cause softening of polyurethane outer cable jacket,

2-48 Operating Temperature. HP optical cable assemblies
are guaranteed to meet all specified mechanical and per-
formance parameters over the range of 0°C to 70°C opera-
ting. Cables operating outside this range bui within the
storage temperature range —40°C to +85°C will not be
damaged. They will, however, increase in optical attenua-
tion (loss) at the lower temperatures. This increase in
optical loss will reduce the operating margin of the optical
transmission system and may result in an increase in bit
errors below 0°C.

2.49 Pull Force ou Cable, Maximum puli force on cable
should not exceed 30kg (66 lbs) per chamnel or 60kg
(132 1bs) for duplex. Greater forces may cause streiching
and breaking of the optical fibre inside the cable. The light
weight of HP optical cable should allow easy installation in
most applications without exceeding this limit,

2-6

2.50 Pull Force on Connector. Maximum pull force applied
to the optical connector should not exceed Skg (11 lbs).
This pull strength is designed for reliable and repeated con-
nections and disconnections of the connectors. The con-
nector is not designed to support the pull force of drawing
the cable through trays or conduits. Pulling and installation
tools should be attached to the cable jacket several inches
away from the optical connectors.

2-51 Bending Radius of Cable. The minimum safe bend
diameter of the HP optical cable is l.4cm (0.6°). Any
tighter bending places a severe siress on the internal glass
fibre and can result in breakage of the optical path.

2-52 Care should be taken that at no time during installa-
tion or use the cable is kinked, knotted, or bent into a loop
smalier than 0.6, All installation pulleys, bends in conduits
and corners fo be turned should be checked for or built up
to this diameter. HP optical cable has been designed and
tested to withstand at least 50,000 repeated bends to the
1.4cm specified diameter, so observing these procedures
should assure that no cable is damaged during instaliation,

2-53 Crushing Force and Impact Resistance. HP optical
cable has been designed and tesied to withstand crush loads
and impacts equal to or greater than wire cables can toler-
ate. The cables can be stepped or even driven over with-
out damage if laid on a flat surface. (This is not recom-
mended as standard practice.} They can be installed along
floorboards or under carpets if required. Standard pre-
cautions must be observed to avoid cutting the cable with a
sharp object, snagging it with passing equipment, slamming
it in a door or tripping over it, These problems could break
the cable completely, or couid exceed the minimum bend-
ing diameter and break the inner glass fibre.
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2-54 Scuffing and Abrasion, The cable jacket is polyure-
thane, a tough, smooth plastic material with excellent
abrasion resistance. Sutface scuffs and abrasion to this
jacket, should they occur, will not affect cable perform-
ance, since the optical fibre path lies in the centre of the
cable, protected by buffering jackets and tough, aramid
fibre strength members.

2-55 Suspending the Cable. Due to the light weight and
high tensile strength of the HP optical cable, it can support
almost 4000 metres (13,000 ft) of its own weight. It can
thus be suspended along walls or over dropped ceilings if
necessary.

2-56 Cabie to Cable Interconnection. Only one length of
cable can be used between 37203A units, i.2. no cable to
cable interconnections are permitted,

2-57 Resistance to Solvents and Moisture, HP optical
cables are specified for operation in environments with
relative humidity up to 95%. Cable jacketing is polyure-
thane, The cable should perform as well as or better than
standard copper cable similarly jacketed,

2-58 Outdoor Use. Although the cable jacket contains ad-
ditives to retard damage by ultra-violet rays (sunlight) it is
not specified or tested for outdoor use. If the cable must
be used outdoors, make every effort to control the cable
environment to stated specifications; otherwise, perform-
ance and useable life of the cable may be degraded,

2.59 Connecting Fibre Qptic Cable

2-60 The HP optical connectors contain precision ferrules
which maintain close tolerance optical fibre alignment to
the optical ports of the 37203A. These connectors should
be screwed in snugly by holding the connector in one hand
and tightening the coupling nut ““finger tight” with the
other.

Note: Coupling nut ‘finger tight” torque is defined as
0.05 to 0.10 Newton-metres,

CAUTION

No wrenches, gloves, rags or tools should be used for
added leverage on the connector nut. Excessive tight-
ening of the knurled nut will result in misalignment
and possible permanent damage to the connector or
the optical ports.

" Installation

2-61 STORAGE AND SHIPMENT

2-82 Environment

2-63 The instrument may be stored or shipped in environ-
ments within the following limits:

Temperature . ... ......... ~40°C to +75°C
Altitude . . ... ... L. up to 15,300 metres
(50,000 feet)

The instrument should also be protected from temperature
extremes which could cause condensation within the in-
strument.

2-64 Packaging

2-65 Tagging for Service. If the instrument is being returned
to Hewlett-Packard for service, please complete one of the
blue repair tags at the end of this section and attach it to
the instrument.

2-66 Original Packaging., Containers and materials identical
to those used in factory packaging are available through
Hewleti-Packard offices. If the instrument is being retumned
to Hewlett-Packard for servicing, attach a tag indicating the
type of service required, return address, mode! number, and
full serial pumber. Also, mark the container *FRAGILE to
ensure careful handling. In any correspondence, refer to the
instrument by model number and full serial number.

2-67 Other Packaging. The following general instructions
should be used for re-packing with commercially available
materials:

{a) Wrap instrument in heavy paper or plastic. (If ship-
ping to Hewlett-Packard office or service centre,
attach tag indicating type of service required,
return address, model number, and full serial
number.}

{b) Use strong shipping container. A double-wall
carfon made of 200-pound test material is ade-
quate.

(c) Use a layer of shock absorbing material 50 to
T5mm (2 to 3 inch) thick around ail sides of the
instrument to provide firm cushioning and prevent
movement inside container. Protect the control
panel with cardboard.

(d) Seal shipping container securely.

(&) Mark shipping container FRAGILE to ensure care-
ful handling.

(f) In anv correspondence, refer to instrument by
model number and full serial number,
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Operation

SECTION 1l

OPERATION

3-1 INTRODUCTION

3-2 This section of the manual explains the operating
characieristics and the function of the controls and indi-
cators of the Model 37203 A HP-IB Extender.

3-3 OPERATING CHARACTERISTICS

3-4 A basic description of the 37203A is given in Section
I Paragraph 1-22 to 1-30. The following paragraphs describe
some aspects of the 37203A Operating Characteristics in
moze detail.

3-5 Rejection of Eiectrical Interference

3-6 The coaxial cable driver/receiver circuit is isolated by
optical couplers which enables the circuit to float free from
ground, limited to approximately * 24V by a varistor. This
provides protection from differing ground potentials at the
two ends and from the effects of induced interference in
the cable, by preventing earth currents, Data is transferred
to and from the floating circuit through the optical coup-
lers. Rejection of all but extremely severe electrical intes-
ference is assured when using coaxial cable with 100%
screening.

3-7 Transmitted data frames are also checked by a 4-bit
Cyclic Redundancy Check Code. This provides some ad-
ditional protection from HP-IB errors.

3-8 Transparent HP-IB Extension

3-9  ‘*Transparent’, in the context used here, means that
HP-IB functional operation is maintained when the 37203A%s
are introduced. Occasionally, however, program alterations
may be necessary to accommodate slightly changed timing
relationships.

3-10 The function of ‘“transparent’ extension provided by
each of the 37203A’s is to accept data from, or source data
onto, each bus on behalf of instruments at the opposite
end. Bytes are passed between distant buses effectively
without transit buffer storage, which means that at no time
does unwanted data need to be flushed from the buffers,
e.g. upon change of daia direction, as in other extenders.

3-11 No spectal programming is required when using the
37203A’s which are fully transparent, The timing relation-
ships of operational events may, however, be slightly altered
in the case of fast devices when the 37203A’s are intro-
duced.

3-12 Performance with the Parallel Poll Function

3-13 The 37203A supports the Parallel Poll Function but
results in a small departure from the IEEE 488 Standard.
Due to absolute transmission delay, no Extender, including
the 37203A, can guarantee a correct and up-to-date Paralle]
Poll response from devices distant from the controller with-
in the 2us which the Standard requires. Instead a pair of
37203A’s return the response from distant devices, as
rapidly as possible, to the polling controller, and within a
time shown in Table 3-1.

3-14 Between the poll being conducted by the controller
and the response becoming available from the remote end,
the DIO lines at the local Extender are held in the passive
(false) condition to prevent the lines being interpreted
erroneously,

3-15 Performance with Service Request Funsction

3-16 The pair of 37203A’s communicate the Service Re-
quest message (SRQ) to the controller within the times
shown in Table 3-1,
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Table 3-1 Distance and Speed of Operation at the different Serial Data Rates

Coaxial Cabie {see Note 2) Fibre Optic Cabie {Opt 001}
Short 250m 500m 1000m
{at pormal | {max range {max range | (max range Short <250m | <1000m
speed) at normal at 1/4 at /16 Ses Note 1
see Nate 1 spead} speed} speed}
Max HP-1B byte transfer 50 40 145 275 50 39 25
rate {k byte/s}
Max SRQ propagation 14 18 55 200 14 20 30
delay (us)
Max Paraﬁlel Polt 20 95 75 270 20 25 40
response time (Ls)

Note 1: For distances < 250m, interpolate between Short and 250 columns.
Note 2 These results were achieved using the recommended coaxial cable (Belden cable type 9248)

3-17 Serial Data Rate Settings

3-18 When the serial link is dual fibre optic cable the
serial data rate may be set to NORMAL regardiess of the
iength of dual fibre optic cable,

3-19 When the serial link is coaxial cable the serial data
rate must be reduced as the length of the coxial cable
increases, see Table 3-1. This is due to the following char-
acteristics of coaxial cable;

As the length of the coaxial cable increases the
attenuation increases and the bandwidth decreases.
These characteristics result in the high frequency
components of the Transmit waveform of the data
frame being distorted. This degradation of the wave-
form ultimately results in serial data errors, Reducing
the serial data rate minimises the degradation and so
maintains the integrity of the seria link.

3-20 The recommended coaxial cable has:

a) 758 impedance.

b) loss not exceeding 6.9dB per 100 metres at
106MHz.

¢) dc resistance {inner plus outer conductors) not ex-
ceeding 4.182 per 100 metres.

d) 100% shield coverage, see Paragraph 3-6.

3-21 Inferior cable may be used providing that the total
loss and resistance does not exceed that of the recom-
mended cable at its maximum distance, Coaxial cable with
reduced shield coverage may be used if the environment is
not electrically noisy.

3-22 Systermn Configurations

3-23 The 37203A can only be used in pairs, so muliiple
drops from the cable are not possible, However, further
pairs of 37203As can be used to support additional clusters
of remote devices in arrangements which aveid loops. In
these system configurations the serial link may be either
coaxial cable or dual fibre optic cable.

3.24 The 37203A pairs may be arranged in a star configu-
ration where the pairs are connected in parallel, see Figure
3-1. In this configuration a total of 14 HP-IB devices can be
connected to any remote bus. The total number of devices
in a system is limited by the addressing capability of the
HP-1B.
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3-25 The 37203A pairs may be arranged in a tandem con- can be connected to any remote bus. The total number of
figuration where the pairs are connected in series, see devices in a system is limited by the addressing capability of
Figure 3-2. In this configuration a total of 13 HP-IB devices the HP-IB.

L 0OCAL SITE REMOTE SITE A
HP-I1B HPAB
- SERIAL LINK
SYSTEM /1_”_> 72038 e — o o e e 372034 \,/L:—_> neware
CONTROLLER |\ DEVICES
{UP TO 14)

LOCAL e
oevices REMOTE SITEB
ety HP-IB
SERIAL LINK REMOTE
..::> 372038 ——— o~ = = = = = o m DEVICES
{UP YO 14)
Figure 3-1 Star Configuration
LOCAL SITE REMOTE SITE A REMOTESITE B
HP-1B HP-IB
HP-1B SERIAL LINK SERIAL LINK
SYSTEM - - e 3728348 @ 31203m }'7 - ———1 37203A 372034
CONTROLLER
REMOTE REMOTE
DEVICES BEVICES
LOCAL
DEVICES (UP TG 13) (UPTO 13}
{urTO 13}

Figure 3-2 Tandem Configuration

3-3
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3-26 FRONT AND REAR PANEL FEATURES 3-27 The front and rear panel features on the 37203A are
described in Figures 3-3 and 34,

1. LINE. The LINE switch, switches the ac supply ON or OFF. A line-on indicator is illuminated to give a visual
indication of when the instrument is in the ‘line-on’ condition.

2. DATA LOSS. The DATA LOSS indicator gives a visual indication of a loss of data frames,

3. DATA ERRORS. The DATA ERRORS indicator gives a visual indication that an error has been detected by the
Cyclic Redundancy Check Code. The indicator flashes when an error has been detected but will stay on continuously
if many errors occur.

Figure 3-3 37203A HP-1B Extender Front Panel Features

3 4

1. Connector for the HP-1B; used to connect the 37203A to the HP-IB.

2. Connector for the coaxial cable; used for interconnecting 37203A% for distances up to 1000 metres,

3. MASTER/SLAVE. The MASTER/SLAVE switch should be set to Master on the unit at one end of the serial link
and Slave on the unit at the other end, it is unimportant which way round the Master and Slave are assigned.

4. SERIAL DATA BATE. The SERIAL DATA RATE switch sets the speed of operation of the 37203A. Reducing the
serial data rate allows the maximum transmission distance by coaxial cable to increase up 1o a maximum of 1000
metres,

5. Power Module connection receptacle with fuse and line voltage selector, Figure 2-1 indicates the method of selecting
the line voltage,

6. Connactors for the fibre optic cables (Option 001); used for interconnecting 37203A%s for distances up to 1000
metres,

Figure 3-4 37203A HP-1B Extender Rear Panel Features

3-4
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3-28 OPERATOR's MAINTENANCE
3-28 Fibre Optics

3-30 No grease, dirt or other foreign material should be
allowed to collect on the alignment ferrule of the optical
connector. Dirt at this point can reduce the optical signal
and may scratch the fibre end during connector insertion.
If a dirty ferrule is observed or suspected, the ferrule tip
can be cleaned with a swab moistened In alcohol,

Operation

3-31 Service and Repair

3-32 HP optical cables are not customer or field repairable.
They coniain optical waveguide and precision optical inter-
faces which must be repaired or replaced atf the factory.

3-33 A damaged connector or a cable broken at the con-
nector would normally be repaired by cutting off the
damaged section and installing new connectors.

3-34 Consult with the local Hewlett-Packard Sales and
Service Office, listed at the rear of this manual, for direct-
ions on what action to take.
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SECTION IV

PERFORMARNCE VERIFICATION

4-1 INTRODUCTION

4-2  The 37203A’s are used in pairs and are designed to
work with virtually all bus-compatible equipment, provided
such equipment conforms to IEEE Standard 488-1978.
The 37203A is transparent to all HP-IB functions. The per-
formance verification routines check that the 37203A
supports these HP-IB functions.

y

4-3 PERFORMANCE VERIFICATION
RBOUTINES
4-4  The Performance Verification routines are supplied

on data cartridge HP 37203-12101. A list of routines is
given in Table 4-1.

4-5 EQUIPMENT REQUIRED

4-6 Equipment required to run the Performance Verifi-
cation is as given in table 4.2,

Table 4-1 Performance Verification Routines

Routine

REMOTE ENABLE

SERVICE REQUEST TEST

PARALLEL POLL TEST

CONTROLLER SENDS LISTEN ADDRESS
CONTROLLER SENDS UNLISTEN
CONTROLLER SENDS TALK ADDRESS
CONTROLLER SENDS UNTALK
CONTROLLER SOURCES 0-256
CONTROLLER ACCEPTS 0-255
CONTROL PASSES TO INTERFACE 8

Table 4-2 Eqguipment Required

Quantity Item Type

1 Desktop Computer HP 98254

1 = String & Advanced Programming P 98210A
ROM

1 |- General /O & Extended /O HP 98213A
HOM

2 ~|-HP-AB InterfaceCard HP 080344

2 -HP-B Bus Extender HP 37203A

o -Geax Cable — -

1 4| .Performance Verification Taps) HP 3720312101

4-1
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4.7 SELECT CODE AND INTERFACE
ADDRESS

4-8 Before the Performance Verification can be run one of
the HP 98034A HP-IB Interface Cards select code and inter-
face address needs to be changed.

4-9  The select code switch is accessible through a small
hole on top of the interface case. The switch is preset to
select code 7 at the factory, The select code should be set
to 8 by rotating the switch using a small screwdriver,

4-10 The interface address switch is situated internally and
the interface covers should be removed, see Figure 4-1,

4-11 Follow these steps to change the interface address
switches,

1. Remove the 8 screws as shown in Figure 4-1,

Remove edge connector.
Carefully separate the two printed circuit boards.

Set the switches as illustrated in Figure 4-1.
Switches 1 to 5 select the address (octal 26, bit 5
is the most significant bit and setting each switch
to the “ON position corresponds to a “0”"). Switch
6 the System Controller enable switch should be
set to OFF because only one system controller is
allowed in a system,

To reassemble ensure that the five pin connectors
on one board are aligned with their sockets on the
other board.

Reconnect the edge connector.

Position the cable wires so that they are not crimp-
ed as the interface case is pressed together.

Replace all the screws.

Figure 4-1 HP 98034 A Interface Card

4-2
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4-12 The other HP 98034A HP-IB Interface Card should
be left set to the factory preset values;select code 7, inter-
face address octal 25, system control enable on.

Note: Both interface cards Paralle! Poll Sense and Parallel
Poll Bit should be left set to their factory preset
values, position 1 and Bit 1 respectively.

4-13 Table 4-3 summarises the HP 98034A HP-IB Inter-
face Cards switch settings.

4-14 PERFORMANCE VERIFICATION SYSTEM
CONFIGURATION

4-15 Connect the Desktop Computer, HP-IB Interface
Cards and HP-IB Extenders as shown in Figure 4-2 and ex-
plained in paragraph 4-16.

4-16 These steps should be followed carefully to ensure
correct configuration.

1. Connect the two 37203A’s using a coax cable,

2. Ensure that both 37203A’s have switch A185 set

Performance Verification

to COAX; AIST set to RUN; A182 switches ali
set to OFF and A1TLI in RUN mode.

3. Set the Serial Data Rate switch to Normal on both
37203A%s.

4, Setthe *Local’ 37203A to MASTER.
5. Set the ‘Remote’ 37203A to SLAVE.

6. Connect the HPIB Interface Card with select code
7 to the Master 37203 A HP-IB connector.

7. Connect the HP-IB Interface Card with select code
8 to the Slave 37203A HP-IB connector.

8. Insert both cards into separate I/O slots on the
rear panel of the HP 9825A.

4-17 DESKTOP COMPUTER & HP-IB INTER-
FACE CARD VERIFICATION

4.18 Before the Performance Verification is run the desk-
top computer and HP-IB interface cards should be checked
to ensure they have been configured correctly.

Table 4-3 HP 98034A Switch Settings

Funetion Setting
Select Code 7 8
Desktop Computer Address Taik = U Listen=5 Tatk =V Listen =&
Systermn Controller ON OFF
Parallel Poll Sense Negative — True Logic MNegative — True Logic
{Position 1) {Position 1)
Paraliel Poll Bit Bit 1 (least significant bit} Bit 1 {least significant bit)

HP-EB INTERFACE CARD
SELECT CODE 8

{

HPAB INTERFACE CARD
SELECT CODE 7

K HP. 18
HP 9825 N
DESKTOP LOCAL REMOTE
COMPUTER HE-IB
372034 COAX CABLE 372034
g (MASTER) sLave] N

Figure 4-2 Performance Verification System Configuration

4-3



https://www.manualsplus.com/

Model 37203A

4-19 Insert the Performance Verification Cartridge 37203~
12101 info the HP 9825A tape {ransport.

4-20 Switch on all the equipment .

4-21 Ensure that both DATA LOSS and DATA ERROR
leds are off, If either of the lamps are on, check that the
Serial Data Rate is set to NORMAL on both 37203A’s and
that one 37203A is set to Master and the other Slave. [f
either lamp is still on refer to the General Service Sheet
G1 in Section VIIL

4-22 Press Special Function Key .

4-23 Verify the display:
T000 21300 6800  76.00

4-24 This verifies the HP-IB Interface Card with select
code 7.

4.25 If the display is verified proceed to Paragraph 4-26. I
the display is not verified switch the 37203A’s OFF then
ON and repeat Paragraph 4-22. If the display is still not
verified check the HP-IB Interface Card switch settings (see
Table 4-3); if this is correct the HP-IB Interface Card is
defective.

4-26 Press Special Function Key .

4-27 Verify the display:
0.00 214.00 68.00 4.00

44

4-28 This verifies the HP-IB Interface Card with select
code 8,

4-29 If the display is not verified switch the 37203A’s
OFF then ON and repeat Paragraph 4-26. If the display is
still not verified check the HP-IB Interface Card switch
settings (see Table 4-3); if this is correct the HP-IB Interface
Card is defective.

4-30 This completes the Desktop Computer and HP-IB
Interface Card verification. The system is ready to verify
that the two 37203A°%s function correctly,

4-31 Before running the Performance Verification routines
ensure that the DATA LOSS and DATA ERRORS leds are
off. If either of the lamps are on check the Serial Data Rate
switch is set to Normal on both 37203A’s and that one
37203A is set to Master and the other Slave. If either lamp
is still on refer to General Service Sheet G1 in Section VIIL

4-32 To run the Performance Test routines press .

4-33 A successful verification is indicated by:

PROGRAM SUCCESSFULLY COMPLETED
being displayed on the 9825,

4.34 If a Performance Verification routine fails an error
message will be displayed. Power both 37203A’s OFF then
ON and repeat paragraph 4-32. If the routine fails again
refer to General Service Sheet G1 in Section VIIE,
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SECTION V

ADJUSTMENTS

5-1 INTRODUCTION

5-2  This section describes the adjustments required to re-
tarn the instrument to peak operating capabilities when
repairs have been made. Included in this section are adjust-
ment procedures, adjustment location diagrams and a fable
of adjustable components,

5.3  Adjustments should only be made after ascertaining
that the instrument is cut of calibration. To avoid any
interaction between adjustments, the procedures in this
section should be performed in the order given.

5-4 Table 5-1 is a list of the adjustable components with

related information. The location of each of the adjustable
components is shown in Figure 5-1.

55 EQUIPMENT REQUIRED

5-6 FEguipment required for the adjustments is listed in

the table of Recommended Test Equipment in Section I,
Any egquipment that satisfies the critical specifications given
in the table may be substituted for the recommended
models.

57 SAFETY CONSIDERATIONS

5-8 This éection contains warnings and cautions that must
be followed for your protection and to avoid damage to the
eguipment.

WARNING

Maintenance described herein is performed
with protective covers removed and power ap-
plied to the instrument. Maintenance should
be performed only by service trained person-
nel who are aware of the hazards invoived,

Table 5-1 Adjustable Components

Adjustment Raf-erence Adjustment Service Description
Name Designator Paragraph Sheet
24MHz OSCILLATOR A1C25 5-11 Al Adjusts 24MHz
crystal oscillator
TRANSMIT DATA-SKEW ATR1T7 B-12 Al Adjusts input to
optocoupier UG2
RECEIVE DATA-SKEW ATR30 B-13 Al Adjusts input to

optocoupler U63

5-1
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5-9 ADJUSTMENT PROCEDURE
5-10 Preliminary Procadure

1. Remove {op cover.
5-11 24MiHz OSCILLATOR ADJUSTMENT
DESCRIPTION
This adjustment tunes the oscillator to 24MHz.
EQUIPMENT

Frequencycounter . ..................... hp 5302A

PROCEDURE

1. Connect the counter to Test Point MCLCK on Al

2. Adjust A1C25 to obtain a frequency of 24 £ 0.25MHz.

5-12 TRANSMIT DATA — SKEW ADJUSTMENT
DESCRIPTION

This adjustment provides the correct mark-space ratio of the output signal to the coaxial cable, to compensate for the opto-
coupler.

EQUIPMENT

OsciloSCODE . .. s e e e e, hp 180C, 1809A, 18254
I0:T Probe .. .. . e e hp 100040

PROCEDURE
1. Set the SERIAL DATA RATE switch on the rear panel to NORMAL.
2. Set the MASTER/SLAVE switch on the rear panel to MASTER.
3.  Setthe COAX/OPT switch AISS to COAX.
4. Set the R/T switch A181 to R.
5.  Setswitch 6 of A1S2 to ON and switches 1-5 switch OFF.
6. Set the plug-in card A1TL1 located in J2 to the RUN position.

7. Connect the oscilioscope to Test Point OUT on Al using Test Point FGND on Al to ground the oscilloscope
probe,

8. Switch the 37203A OFF for 5 seconds then ON.
9. Set the oscilloscope to 0.05us/cm, negative trigger and when using the 10:1 probe to 0.2V/em.

10. Adjust X-POSITION to centre transition between bits 1 and 2 on the vertical middle line of the graticule, see
Figure 5-2.
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11.  Adjust Y-POSITION to put ground ievel in the middle of the trace.

2Viem
0.050s{em

Figure 5-2 Transmit Skew

12. Adjust A1R17 to make the duration of bits 1 and 2 equal at the mid-amplitude of the waveform. Use the X-
POSITION to exactly centre the transition on the vertical middle line of the oscilloscope as the adjustment is
being made.

13. Disconnect Oscilloscope,

5-13 RECEIVE DATA - SKEW ADJUSTMENT

DESCRIPTION

This adjustment provides the correct mark-space ratio of the incoming data signal to compensate for the optocoupler.
EQUIPMENT

Oscilloscope . . .. . it e e hp 180C, 1809A, 1825A
I Probe . ... . e hp 10004D

PROCEDURE
1. Set the SERIAL DATA RATE switch on the rear panel to NORMATL.
2. Set the MASTER/SLAVE switch on the rear panel to MASTER.
3. Set the COAX/OPT switch on A1S5 to coax.
4, Set the R/T switch A1S51 to R.
5. Set switch 6 of the A132 to ON and switches 1.5 switch OFF.

6. Set the plug-in card A1TL{ located in J2 to the RUN position.

5-4
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10.

1L

12.

13.

Adjustments

Connect the oscilloscope to Test Point RX on Al
Switch the 37203A OFF for 5 seconds then ON.
Set the oscilioscope to 0.05us/cm, positive trigger and when using the 10:1 probe 0.2V/om.

Adjust the X-POSITION to centre the transition between bits 1 and 2 on the vertical middie line of the graticule,
see Figure 5-3.

Adjust the Y-POSITION to put ground on the 0V line,

2V/em
0.050s/em

Figure 53 Receive Skew

Adjust A1R30 to make the durations of bits 1 and 2 equal at the +1.4V level. Use the X-POSITION to exactly
centre the fransition on the +1 4V level as the adjustment is being made.

Disconnect oscilloscope.
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SECTION VI

REPLACEABILE PARTS

6-1 INTRODUCTION

6-2  This section containg information for ordering parts.
Table 6-1 lists abbreviations used in the parts list and
throughout the manual. Table 6-2 lists all replaceable parts
in reference designator order, Table 6-3 contains the names
and addresses that correspond to the manufacturers code
numbers.

6-3 ABBREVIATIONS

6-4  Table 6-1 lists all abbreviations used in the parts list,
the schematics and throughout the manual. In some cases
two forms of the abbreviation are used, one all in capital
letters, and one partial or no capitals, This occurs because
the abbreviations in the parts list are always all capitals,
However, in the schematics and other parts of the manual,
other abbreviation forms are used wifh both lower and
upper case letters.

6-5 REPLACEABLE PARTS LIST

6-6 Table 6-2 is the list of replaceable parts and is organ-
ised as follows:

{z) Elecirical assemblies and their components in
alpha-numeric order by reference designation.

(b) Chassis-mounted parts in alpha-numeric order by
reference designation.

{¢} Miscellaneous parts.

The information given for each part consists of the follow-
ing:

{a} The Hewleit-Packard part number,

{b} Part number check digit (CD).

{c) The total quantity (Qty) in the instrument.

{d} The description of the part.

{¢) A typical manufacturer of the part in a five-digit
code.

{f) The manufacturers number for that part.

The total guantity for each part is given only once — at the
first appearance of the part in the list.

6-7 ORDERING INFORMATION

6-8 To order a part listed in the replaceable parts table,
guote the Hewlett-Packard part number (with the check
digit), indicate the gquantity required, and address the order
to the nearest Hewlett-Packard office. The check digit will
ensure accurate and timely processing of your order,

6-9 To order a part that is not listed in the replaceable
parts table, include the instrument model number, instru-
ment serial number, the description and function of the
part, and the number of parts required. Address the order
to the nearest Hewlett-Packard Office.

6-10 DIRECT MAIL ORDER SYSTEM

6-11 Within the USA, Hewleit-Packard can supply parts
through a direct mail order system. Advantages of using
the system are as follows:

{a) Direct ordering and shipment from the HP Parts
Centre in Mountain View, California,

{b) No maximum or minimum on any mail order
(there is a minimum order amount for parts order-
ed through a local HP office when the orders re-
quire billing and invoicing).

(c) Prepaid transportation (there is a small handling
charge for each order).

(d) Noinvoices — to provide these advantages, a cheque
or money order must accompnay each order,

6-12 Mail Order forms and specific ordering information

are available through vour local HP office. Addresses and
phone numbers are located at the back of this manual.

6-1
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Table 6-1 Reference Designations and Abbreviations

A assembly
AT .. attenuator;isolator;
termination
B ... .. ... fan; motor
BT ........... battery
L capacitor
53 S coupler
CR ....... diode; diode

thyristor; varactor
DC ... directional coupler
DL .vuvnrnns delay line
DS ... annunciator:

gignating device
(audible or visual);

lamp; LED
A e e ampere
ac . ... alternating current
ACCESS ... .. ACCESSOTY
ADI ... ..., adjustment
A0 L, . snalog-to-digital
AF .. ... sudio frequency
AFC . ... ..., automatic
frequency control
AGC ..... automatic gain
eontrol
AL ......... alutninum
ALC ... .. automatic level
control
AM ., . amplitude modula-
tion
AMPL ., ....... amplifier
APC automatic phase
control
ABSY ... .. ... agsembly
AUX . ... .. ... suxitiary
AVE ... average
AWG . . American wire
gauge
BAL .......... balance
BCD ...... binary ceded
decimal
BD .......c0.. board
BECU ...... beryliium
copper
BFO . .... beat frequency
oscillator
BH ,....... binder head
BKDN ...... breakdown
BP .......... bandpass
BPF ..., .. bandpass filter
BRS ........... brass
BWO ... .. backward-wave
oscillator
CAL ......... calibrate
cew .. counterclockwise
CER ........., ceramic
CHAN ......... channel
em L, ... centimeter
CMO , . cabinet mount only
COAX .. ....... coaxial
COEF ....... coefficient
COM......... common
COMP .. ... composition

REFERENCE DESIGNATIONS

E ... miscellaneous
electrical part
N fuse
Fl. .0 seee . filter
H.,..,....... hardware
HY ...,..... circulator
d .., electrical connector
(stationary portion);
jack
- S relay
Lo coil; inductor
. meter
MP ....... miscellaneous

mechanical part

P ... electrical connector
{movable portion);
plug

@ ... .. transisior: SCR;
triode thyristor

R .......... .. resistor

RT ......... thermistor

S o switch

T ..o transformer

™ ,..... terminal board

TC ...... thermocouple

TP .. ... test poini

ABBREVIATIONS

COMPL ., ...... complete
CONMN ... .... connector
CP .. ... cadminrm plate
CRT cathode-ray tube
CTL complementary
transistor logic
CW ..., continuous wave
CW L clockwise
em L. s centimeter
DA . ... digital-to-analog
a8 ... . decibel
dBm decibel referred
to 1 mW
de ....... direct current
deg .. degree {temperature
interval or differ-
° ence)
e e degree (plane
° angle)
C ... degree Celsius
° (centiigrade)
oF ... degree Fahrenheit
K ... degree Kelvin
DEFC deposited carbon
PET ......... detector
diam , ........ diameter
DIA ... diameter (used in
parts list)
DIFF AMPL . . differential
ampiifier
div ... .. division
DPRT ... .. double-pole,
double-throw
DR ..... ... drive
DSBE . ... double sideband
DTL diode transistor
logic
DVM . digital voltmeter
ECL . ... emitter coupled
logic
EMF . . electromotive force
EDP ..... electronic data
processing
ELECT ,.... electrolytic
ENCAP encapsulated
EXT ......... external
F oo o oo farad

MOTE

FET ....... field-eftect
transistor
FIF ......... flip-flop
FH .......... fiat head
FILH ..... tillister head
FM . . frequency modulation
FP ........ front panel
FREQ ....... frequency
FXDY ... ... ool fixed
- 2 gram
GE ........ germanium
GHz ,........ gigahertz
GL ..., glass
GRD.,....., ground{ed)
H............. henry
- hour
HET ....... heterodyne
HEX ........ hexagonal
HD ........ ... head
HDW ........ hard ware
HF ...... high frequency
HG .......... mercury
HI .. s high
HP ..... Hewlett-Packard
HPF . ..., high pass filter
HR ....... hour {used in
parts list)
HV ,....... high voltage
Hz ............ Hertz
IC . ... integrated cireuit
ip ... inside diameter
IF .. ..., intermediate
frequency
IMPG ... .. impregnated
- inch
iNCD L. L. incandescent
INCL ....... include(s)
INP .. s input
NS ..., tneulation
INT ... .. ... internal
kg ... kilogram
kHz . ........ kilohertz
k2. kilohm
YV . Lo Lo kitovelt
..o pound
LC ... ... inductance-
capacitance
LED .. light-emitting diode

All abbreviations in the parts Hat will be in upper-case.

v, integrated circuit:
microcircuit
Vool electron tube
VR .. .. voltage regulator;

breakdown diode
W .., .. cable:transmission
path: wire
X oo oo socket
Y . ... crystal unit {piezo-

electric or guartz)
Z . ... tuned cavity:iuned

circuit
LF ...... lowfregquency
LG ... long
LH .......... left hand
LIM .. ... limit
LIN .. linear taper (used
in parts Hst)
3 linear
LXK WASH iock washer

LO ... low;local oscillator
LOG . ... logarithmic taper
{used in parts list)

Tog ... ... .. logrithmd{ic)
LPF ..... low pass filter
LV ........ lowvoltage
m ... meter (distance)
WMA L e miliiampere
MAX ....... maximum
ME2 L megohm
MEG meg (109) (used
in parts list)
MET FLM metal film
MET OX meiallic oxide
MF ... medium frequency.
microfarad (used in
parts list)
MFR ,..... manufacturer
ME .. milligram
MHz ,.....,.. megahertz
mH ., ..,..... millihenry
mhe ............ mho
MIN .. ..... minimum
min . .,... minute (time)
e minute (plane
angle)
MINAT .. ..... miniature
wmoo L. millimeter
MOD . ...... modulator
MOM . ..,.. momentary
MOS ....... metal-oxide
semiconductor
M8 .. .0 millisecond
MTG........ mounting
MTR meter (indicating
device)
mV ... millivolt
mVae . ..... millivolt, ac
mVde .. ... . miltivolt, de
mVpk millivolt, peak



https://www.manualsplus.com/

Replaceable Parts

Table 68-1 Reference Designations and Abbreviations {continued)

mVp-p ... millkivolt, peak-
to-peak
mVrms . ... millivolt, rms
mw L., milliwatt
MUX . ...... multiplex
MY ............ mylar
MA L. microampere
HF .. .... .. microfarad
MH ... ..... microhenry
Mmho ..., .. micromho
Hs..... . microgecond
MY o microvoit
MVae . ... .. microvolt, ac
HVae . .... microvolt, de
HVpk ... microvolt, peak
UVe-n ., microvolt, peak-
to-peak
MVrms . . . . microvoit, rms
MW .. ....... microwatt
nA ........ nanoampere
NC __.... noconnection
N/C . ... normally closed
NE ............ neon
NEG ......... negative
nfF ...,...... nanofarad
NiPL ..... . nicke! plate
N/O ...,.. normally open
NOM ........ nominal
NORM ,....... normal
NEN _ .. negative-positive-
negative
NPO negative-positive
zero (zero tempera-
ture coefficient)
NRFR .. not recommended
for tield replace-
ment
NSR ..... not separately
replaceable
NS .o v v nnrs nanosecond
oW o, ... ... nano wati
CHDP ... order by descrip-
tion
oL ... outside diameter
OH ,..... . .. oval head
OP AMPL ... operational
amplifier
OPT .......... option
[0.:1 o oseillator
OoX ........,..,, oxide
Q% ... .. ....... OUDCE
.......... .. .. Ohm

P . ... peak (used in parts REF . ........ reference
list) REG ......... regulated
PAM . ... pulse-amplitude REPL ...... replaceable
modulation RF .. ... radio frequency
PC ...... printed cireuit RFI radio frequency
PCM .. pulse-codes modula- interference
tion; pulse-count R¥ . ... round head; right
modulation hand
PDM ,.... pulse-duration RLC . ....... resistance-
modulation inductance-
PF ......... picofarad capacitance
PH BRZ phosphor bronze RMO . . rack mount only
PHL, . ......... Philips ms . . .. rogt-mean-square
PIN ... positive-intrinsic- RND........,.. round
negative RCOM .. read-only memory
PIV ....... peak inverse R&P .. ... rack and panel
voltage RWV reverse working
Pk ............. peek voltage
PL ......... phase lock s scatiering parameter
PLO ........ phase lock [ second {time)
oscillator el second (plane angle)
PM . ... phase modulation 5B ..... slow-blow (fuse)
PNP ... positive-negative- (used in parts list)
positive SCR ... silicon controlled
O L. ... partof rectifier; screw
POLY ...... polystyrene S5E ....... ... selenium
PORC .. ...... porcelain SECT ........ sections
POS .. positive: position(s) SEMICON . ... semicon-
{used in parts list) ductor
POSN ........ . position SHF ... ... superhigh fre-
POT ..... potentiometer quency
PP ....... beak-to-peak S1.... [ silicon
PP ... peak-to-peak (used 519 TRV R silver
in parts Hst) SL .. ... e slide
PPM . .... pulse-position SNR .. signal-to-noise zatio
modulation SPDT .. ..., . single-pole,
PREAMPL . .. preamplifier double-thirow
PRF . ... pulserepetition S5PG .. e spring
frequency SR . e e split ring
PRR . ... pulserepetition SPST ...... single-pole,
rate single-throw
PS ... . picosecond 88B . .... single sideband
PT ..., e point SST . ..... stainless steel
PTM . ,...... pulsetime STL ........ ... Steel
modulation 850 .......... . square
PWM ....... pulsewidth SWR .. standing-wave ratio
modulation SYNC ... ... synchronize
PWV ... ... peak working T . . timed (slow-blow fuse)
voltage TA ... ...... . tantalum
RC ....... . . resistance- TC L . . temperature
capacitance compensating
RECT ....... . rectifier ™D .. ..., tinwe delay
NOTE

All abbreviations in the parts list will be in upper-case,

MULTIPLIERS

Abbraviation

PR sTEenn RO

Prafix

tera
giga
mega
kito
deka
deci
centi
milli
micro
nano
pico
femto
atto

Mulzipie

1012
109
106
103
10
1901

TERM .. ... ... texrminal
TFT thin-film transistor
. toggle
THD . .. ....... thread
THRU through
T .. titanium
TOL ......... tolerance
TRIM .. ...,. .. trimmer
TSTR ....... transistor
TTL .. transistor-transistor
logic
™ ... television
TVI  television interference

TWT .. traveling wave tube
| 5 . micre (10°%) (used
in parts hst)

U¥F . .. microfarad (used in

parts list)
UHF .. ultrahigh frequency
UNREG unregulated
Voo e VORI
VA . . L. voltarmpere
Vae . ........ volts, ac
VAR ... ... . . variable
vCoO . voltage-controlied
oscillator
Vde ......... volts, d¢
VDCW, . volts, de, working
(used in parts list)
V(Fy ...... volts, filtered
VFQO .. varigble-frequency
ogeillator
VHF ... ... very-high fre-
quency
Vpk ........ volts, peak
Vp-p .. volis, peak-to-peak
Vrms L. ... .. volts, rms
VEWR ... voitage standing
wave ratio
VIO ... ... voltage-tuned
oscillator
YVTVM vacuun-iibe
voltmeteyr
V(X)L volts, switched
W, e watt
WL .. N with
wiv . . working inverse
voltage
L wirewound
L% without
YIG .. ytirium-iron-garnet
ZD ....... characteristic
impedance
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Table 6-2 Replaceable Parts

Reference HP Part |c Q - Mfr

: . ripti Mf ¢ ber
Designation | Number |D ty Description Code r Part Numbe
Ay 37208ab000L |5 1 BOARD ASSEMBLY 28480 1720360004

3141 D160%0939 [ ] 1 CAPALITOR=FXD 4%0PF w8y 300VDC MICA 28080 [ IET-LI L5 L)

a2 01b0e220U 0 1 CAPACITORWFXD 1008F +=5% 300VDC MICA 28480 0ie0m@200

4103 0140=2207 3 1 LAPACITORSFAD 300PF +o3% 300VDC MICA 2Buby 514022207

1311 D18gmaBid ] 1 LAPACITOR=FXD 22UF+220% 10vDL T 25489 iB0=H1Y

4508 0180-3029 |1 3 CAPALITORSFXD 2200UF 25V AL 28480 0180-3G29

L3121 0180-3029 |1 CAPACITORWFND 2200UF 25V AL 28580 0180-3029

417 0180-3029 |1 CAPALITOR=FUD 2200UF 25V AL #BuBo 0180-3029

4158 018p=0%%8 7 CABACITORSFYD 33oUFsipimiox 25VDL AL 28480 0180wp9%0C

Aee 018020530 1 CAPACTTORWFXD 330UF+100=10% 23VOC AL 28480 018940550

[3131] G18pezbb? b 2 CAPACITORSFXD (olFs=10% L1OYDL T4 25088 DURTEI1ALON
(31381 010padbbE ® CAPACITORWFXD 1piFesioy JQVDC TA 3068 DURTEBLALDX
41612 DLa0m08TE 5 15 CAPACIYOR=FAD L 1UF ¢=20% S0vDL CER 280 tia0=0378

[313E) 01bQ=0576 5 CAPACTTORAFXD 1UF +w20X% S0VDC CER 2by80 §ib0=08TH

AlGe GL40w01% 3 3 CARALITOR=FXD 150PF +o5% JOOVDL MICA 12130 DMIBF LS J000NVICR
A1038 GHi0=G19s 3 CAPALITORRFAD 150PF sedy J0OOVDE MICA k321 OMISFES1I0B00NYICH
Ailys AL LA L] ) CAPACITORSFXD 1%0PF +n%x 300VDL M1CA 72136 QMLIEF 51 JoBOGNY LR
A1C1Y 0180-2816 |2 4 JCAPACITOR-FXD 68uF20% 16VDC TA 284801 0Q180-2816
(3131 0180-2816 |2 CAPACITOR-FXD 68uFt20%10VDC FA 28480 ] 0180-2816
41619 0180u2p16 2 CARACITOR=FXD baUre=Z0% $0VOC TA 2aAB0 0102810

1§14 1] 0180281 2 CAPACITORWFAD s&UFeag0x JOVRL Tk 28489 CLBORRLY

IT14 ] D180n3EETY 7 F] CAPACITORWFXD ,oiUF +e20x LoOYDL CER FECLT] Hibd=387%

atga2 0i60=z196 2 ? CAPACSTORFXD 32P7 +e3X 300vDL MICA FCLT 3] 0ladudise

Ayt 0144=919% @ i CAPACITORWFYD zuGPF +w5X 30OVRC MICA 2ELMD DMISF2a5JoB00NVICR
A1C24% 0L60s3879 7 CAPACITORSFXD ,01yF +=20X% 100V0C CER 23480 Dia0w3879

£162% Gi2impobt 1 t CAPALITORY TRMRoLER $,3418PF 350V 52743 104322 5,5/18FF NPO
Al 0idgmculd 3 ] CAPACIYORRFED {UFswdoy 33VOC T4 28480 p1Bowguis

aLe? 0146000576 5 CAPACTTOReFXD (tUF +#20% S0vDC CER 28480 0160w0%78

a4C28 01600578 5 CAPACITORFYD ,3UF so20x SOVDL CER 28489 0tad=087s

ALL29 016020370 5 CAPACITORSFXD ,1U¥ e=20% SOVDC CER 28480 Nle0e0sTe

51030 01500%TH -1 CAPACIYOR=FXO _{UF +o20% 50¥DC CER FLET1S 0i60=0574

Agb3y oibpr0d7e 5 CAPACITORFXD ,(UF ¢wzoX 30vOL LER 28680 016040578

(31314 efap=057e 5 CAPACITORWFRD _juf we=20Y BoyDL CER 25480 ale0sp576

AsEY Cto0e057d 5 CAPACYITORSFHD 1UF +w20X 50VDL CER 28689 a160=0%78

A0 34 LT T3 300 5 CAPACITORSFXD _1UF +a20% SOVDL LER 28680 01b66e0S576

41639 016020578 5 CAPALITOR=FKD L1UF +=20% SOVBL 4ER aBubdy cle0=937e

A1£30 010000374 ] CAPACITORFXD ,5UF +=20% SQUDC LER FLELL] 0180=087h

a1837 0160=0576 5 CAPACTIGHoFXD _jUF +a20% S0VOC CER 28080 0160=087¢

hICIB 01600578 5 CAPACITOR=FAD ,{UF e=20% 50VDC CER 284890 ¢le0e08Ta

A:C38 OlbpepiTe 5 LAPALITORGFXD ,1UF +-20% SOVOC CER FLTEL Gio0=0574

Atl4e G180e2199 2 LAPACITORFXD 30PF +=5% 300VOL MICA 28480 Q02199

ALGE1 01680 ~0418 5 CAPACITOR-FXD TUF +-20% 35VDC TA 28480 0180 -0418

IXTLl} 1901-0673 |5 2 DI00L«PHR RELT 100V 1,54 2B4d0 1901= 0673

agER2 1901-0673 |5 DIODERPWR RELT 100V 1,54 28489 1901 0673

A10A3 1906u0098 ? t DIOHEwF® BROG 200V A4 Qu713 HDAZRZ

ARy 19023002 3 § DIDBE=ZINR 2,37V 5% DO=7 PDa AW TUSa,Td¥ LI 19egalo02

witay 190165539 3 2 DICOE~ICHOTTRY 28480 190520539

A1CRe 190105359 3 DIODEnSLHGTYKY 28480 1901 =083%

51 ERT 1901 =g0R0 1 1 DIOREBHITCHING 3oV SpMa 2M3 DOw3S 2048 190120049

£¥3:2 11 L4g0u0lgn ] 7 LEDWYISIBLE LUMINTaiMD [Fu2QMawMAY 28430 Shpduighd

21Dg2 19%gaqUB6 ] LEDuVISIBLE LUMRINTRiMLD [FagoMieMiy pd4d0 LREFALT L

41033 $950e0488 & LED»VISTALE LuM=INT#I4(D [Fa20MAaMAX 28489 SogZedipll

hyD84 199004088 3 LEDWVISTELE LUMaINTRLMLD IFm2oMAsMAX 28480 B0B2wknba

A100S $990u04BY [3 LEBaVISYBLE LUMSINTSIMCD IFB20MAnMAX 284890 5082uLpBa

41086 14900480 b LEDWVISIBLE LUMaINTEIMID [Fu2oMhedaY a%480 LEEEITY: I

h1087 139 Dap 488 & LEDYISIBLE LUMaINTASMED (FBZOMA=NAY 20480 5082058

M DBA 19900485 ] 1 LEDRYIBIBLE LUMaINTSBOOULD IFa3oMAaMAX FLELE] SoaZwieBy

A1 12%51=3283 1 3 LONNECYDR 24wPIN ¥ MICRORIEBON 2Bafo 1851=3383

Ay dE 1251=3507 F 1 CONNECTOR=FL EDGE RH=LONT/ROW 2-ROWS 28480 i251=3847

Aghy 9140¥0096 1 1 COILMLD §UM 1o% G930 4158DX.375LGaNCH 28480 9140=009%¢

AfLE 14ne0098 3 2 COIL=MLD 2,2U% 10X G933 155D, 378LG=NOM 284890 %14020098

AgL3 LIVT LY L L L] 3 £O1LaMLD 2,2U% 10% B33 L {550K,3TELGaNDN 28480 91000098

L3111 t884e021% 1 4 TRANSISTOH NPN 8] PDeISous FTBIDIMAI G4TEY ENIFDY

4102 §8%3=6013 ? 2 TRANBISTOR PNP 81 PDegooMw FYaB5poMM 28480 1853=0018%

4183 1853=001F ? TRANSISTOR PNP 8] PDR0OWN FTRIDOMHY 28480 189320013

4104 1854=021% i TRANBISTOR NP 81 PDe3SOMW FTal0QuHZ oHT1S 253904

4183 18842245 } TRANBIZTOR NPN RD FD2I50MK FTajogMl puT13 FLiLiT

4188 185400215 1 TRANSISTOR NPN §1 POS3ISoMy FTadooMui 24713 2NyT0s

a7 1834en01% 3 2 YRANSESTOH NPN 81 TOwid PDE3oNMA 208480 188Uug0i9

A10e 183400019 i TRANSISTON NPN 81 TO#13 BD2360MK FLETE] [ELTTY T IR

LEL$ 0757 apu82 9 [ RESISTOR Lok §x L125W ¥ Tlagemiod 3454 Lldai/féaToaitdelf
ALRE ta%E=31584 2 i RESISTOR $4, 74 1% 1256 F TCadeulill 2a%ds Clnl/BuTGatald=F
AR 269823449 [} 1 RESISTUR 28,76 1% L1250 F T{opemicd 24Ske Chni/B8aTiaRbTinf
iR CHIBaBuL? 4 [} REGTOYOR 422 t% 1250 F Tlspe=100 26548 Laut/BoTowdg2RaF
AtRS eypFBaA4T 4 RESTSYOR G422 ix% ,12%% F TCBO#e100 268U Cluwi /BaTOakIdRaF

See introduction to this section for ordering information

“{ndicales factory selected value
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Table 8-2 Replaceable Parts {continued)

Replaceable Parts

Reference HP Part |c Q e Mfr
: p t Description Mfr Part Number

Designation | Number D Y P Code

A1Re 26983447 4 RESTSTOR 42¢ 1§ 1250 F 1CH04wi0D 24548 LUn}/ButiuldgdRa¥
51A7 B6IBulbbT 4 RESISTOR 422 1% L1250 F T{R04=}80 24548 LUal/BaT0wdR2R=F
A{Re 069823447 4 REJLBTOR az2 5% ,125% F ICaQeal(o 24848 Chal /8ot pabgifaf
[$1:1] [TLI ST T 8 RESJBTOR 422 1% ,12%W F T{ads=i00 24868 LlUal/BuT0alRRAeF
ARg 0o%8a3huT [ RESISTOR 422 1% ,12%W F T{odseigd 24%48 Cldal/BuTdnupRal
41044 015742 % RESISTOR |gK 15 (1250 F TLa0vaigD 2uBhe LUai/BaTon]f02ef
ALRLZ LRETEDTS ] 3 2 RESIETOR 5,454 1% 1230 F 1Cs0eai00 24548 LUl /8aT0uBiilng
LYR. 301 07870438 3 RESISTOR 5,311K 1§ ,123% F TiaQeelo) 2USLa Lhe1/B8eToaB1liaf
aLRLd 0o9Gudbuy 1 3 RESIBYOR 3tb 1% 128N F T{ROsaige 24544 el /BaT0=)bfef
LIETR ] 076700k18 7 1 RESIBTOR Stt 1% ,12%¢ F T{w0emio0 2HGLL Cdal/BaTio5i1foF
LYE FY Y 06981608 1 RESLATOR 316 1% 1350 F TCa04=i00 FLLTTY Clul/BuToalloRaF
AT 21009534 & 1 RESI3TOReTRMR Zpg 10K { TOPeADJ Ll=YhN 284890 Z100»0834

LYR:3Y ] 6B YLy 3 1 REBIZTOR 2t% 1§ 1250 F TLAQsmigo 26844 LHai/BuTfuldiflaf
ARG V49Badbits 1 RESIATOR 316 1% 12%4 ¥ TL809ei0 26545 Llmi /B TOnd]bHaf
B1R20 07874398 4 H AESISTOA 73 1X 1254 F TLwQeetQo 245456 Clul/8aTdeTER0aF
aREt Co98atb42 % 2 RESISYOR 237 1X 1250 F Timpveion FELTL) LU} /BuTieadyTRuF
ALREE 969823438 ¢ 2 RERISTOR 34,8 1% ,1R%¢ F rlegsalnd 24544 CUui/BaTOn3unbel
AsR23 Ceysa3u3y 3 RESISYOR 34,8 1% .12%0 F Tlalenico 2uBHG Clui/g=TOadaRani
[3%:-F1 D695=1442 % RESISTOR 237 1% ,12%5nW F 7C80eei0l 24848 Clial /BnT0ed§TRaF
[SLF} ] 0757u0 398 [ RESTSTOR 75 §X ,125W F TZadveide 24546 Chaul /8aThaTSRaF
ALRZg Cr57e027s 7 1 RESISYOR pt,o 1% 1850 F TizbealtO 24848 Cuni/geTlegiqdar
At R2Y 0797a0427 k] 1 RESISTOR 1,8K 1y 128y F tCupeajoe FLELT) Clolf8aTinliBfiaF
AtR28 06980084 2 3 RESTHTOR 2,15K 14 1258 F Tlapeaioo 2ugue Clul/8=TOndliaf
AiR2e CaRBe3dd? 4 RESISTOR 422 1y 1254 F TCubee100 RUBHE Chul /8aT0uiF2Rap
41R3D 25003211 7 H RESIBTORTAMR (n :0Y% C TOR=ADJ jeTRN 28489 P100s3211

LML) A8 Tpu42 9 RESIOTORN 10X 1y 1258 F TCa0eei00 24348 Clot /8aT0e1002sF
A1R3Z 0a98a0084 9 RESISTOR 2,1%K 1% L1230 F TCmo4ulng 4%y LUst/B=TOsR2iGial
AL RYY 06%8ap008Y 9 RESISTOR 2,15K 1% L1250 F TCagenico 2UTLS LUni/BuT0adiSief
AIRSH 089323039 4 3 RESISTOR 178 1% 1854 F T(904al00 24846 Clai/Batlo] T8l
A R3S 07570274 H 1 RESIBTOR 1,21K 1% ,3128BW F Tlwpesioo gulbe Cldal/8aTlal2daf
a1R36 07570280 3 i RESISTOR 4 1% 1234 P TCu0esigO 24846 Cd=l/8aT0aitilaf
41R37 0aIBe343Y * RESISYOR §78 1% 135K F TemOesife FLLLE LUsi/BaT0u] 70ReF
ALR3B 015Vagla? 4 REZIBTON 10 1y ,12%W F TCe0eal0D qU588 Gla]/8aTfai0(daf
AERE® 0898=3439 4 RESIBYOR 173 1% ,12%% F Tealewlog 2uBUS tdwl f8nTlo] FaRay
i18) 310191594 0 3 SWITCHwBL OPDT MINTR 1A {25VAC PC 2B480 ERLELET-LTY

4182 31012158 2 1 FHITCH=BL huid DIF«SLIDE-438y 14 SoYDC g2hudo Ji0le2158

111} 3101-0493 14 1 SWITCHaSL1DE BP3T 8 28480 3101-0493

kiGs 3101 - 1586 2 SWITCH-SL DPDT MINTR 1A 126VAC PC 28480 3101-1596

£58% $101=159% [ BRIT{M=8L DPDT MINTR 14 12%VAC PC 28480 31clai85y

AITL 37203+ 20002 2 % FEST BOARD 28480° 37203-20002

AEUL 1820=1689 4 u 1L UART TTL QUAp puTL3 LR LTTY ]

hjuz 182021439 4 IT UARY TTL GUAD 04713 RIS T

A1U3 1820»108% i 1€ UART 1YL Quap 047113 MLlakap

Ajug 1820=1689 [ 1€ UART 1Yy GUAD 04713 WEIuboP

41U% 18201169 1 4 IC INV TThL L8 HEX I=INF 01299 ANTELGOUN

41Us 18R0w1158 1 IC INV TYL L8 HEX IalNP 01295 BNT4LEO4N

Aru? 182¢w119% 1 IC INV TTL LS HEX 1=18P 61285 ENTUL Ao UN

A1U8 1820=11 44 ] % IC GATE TTL L8 NOR QUAD 2=INP 01298 8NT&LBO2N

ajue 1820u1id4 6 IC GATE TTL L& NOR GUAD Zelk# 012893 BNY&L902N

&1U10 183001144 ] 10 GATE TTL L8 NOR GUAD 2alNP 0129% SNTLLBOZN

EYRIIE] 182Det144 [ IC GATE TTL LS NOR GUAD Z=INP RFLL] BNTSLBOZN

41412 18201201 8 4 1€ GATE TTL L& AND GUAD 2eINP 01298 BNTHLY0BN

w1yl 1820=1197 9 8 IC GATE TTL L& NAND GQUAD 2=INP 6129% ENTELBOGN

LSRR 18201187 9 IC GATE TTL L8 NAND QUAD 2elNP 01295 SNTaLBaoN

ati1% 1820=11%7 9 TC GATE TTL LB NAND GUAD ZeINF 01295 BNTHLBOON

A1die 1B2gw=i1e? 9 IC GATE TTL LS NAND QUAD 2oINP 01295 ANTHLE00N

AYULT 1620=1202 7 4 IC GAYE 1YL L8 NAND TPL Z=INP 4129% ENT4LILON

LRUEE] 1820=1203 8 H 1C GATE TTL L2 AND THL ZoINR 01298 BNTALBLIN

A9 1820=1212 e 3 IC FF OTTL LS Juk NEG=EDGE=TRIG 01295 INTHELBLL2aAN
LRUED] 1820=1212 9 IC PP TTL &8 JeK NEGoEDGESTRIG 0129% INTLLEL2AN
Arl2t 1820w1218 k) 10 FF TTL 48 JuK NEGREDGESTRIG 0295 BNT&LBE L2AN
Ajias 182021433 & i 10 SHFWRGTHR TP, LS Red SERIALeIN PRL-OUT 01299 BNTFELBLbAN

A1UR3 1820w14g3 4 2 I¢ MY Y1 L5 MONOSTBL RETRIG DUAL 01298 BNTA4LB1 23N

A1URE 1Ago=1423 L IC MV TTy L8 MONOSTAL RETALG GWaL 01295 SNTELBLEIN

A1URS 1820=1201 & I0 GATE TYL L8 AND GUAD 2=INP 61294 BNT4LE08N

hil2e 18201199 1 IC INY TTL LB MEX je]NP 01293 ANTLLBOAN

AELAT 1820e{d78 L & IC ENTR TY4 L8 BIN ABYNCHRU 01299 BNT&LBYIN

[YTIFL] 1820ci478 ° IC CNTR YTL LB BIN ABYNCHRD 01298 SNTLLEGIN

ApUan 182001951 i ! IC ENTR TTL L3 DECD DUAL d=BIT n§29% ANTHLAZIGN

LITET ] 18201191 3 1 IE FF TTL B De?YPE FOSeEDGE«TRIG COM 04295 BNTuSY 75N

[ X3'E Y 1820=068% 8 t IC GATE TTL 5 NaNO TPL 3e[hP p129% ENTU8GN

A UBZ tA20=p68t [ 2 1€ GATE TTL B MAND CLAD Z=1he 01295 8NTHBOON

Atl3L 182020681 [ IC GATE TTL 3 NAND QUiD 2=INP cig98 SNTUIOON

AtUsa 18201197 & IC GATE TTL LS NAND GUAD 2-NpP 01298 SNT41LSHON

45U38 1820=127¢ 1 ki IC gnFeHGTR YT, L9 Red PRL=IN PR =0UT §1298 SNTULESIRUAN

see mtroduction to s section for ordenng snformation
Fndicules factory selected vaiue
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Model 37203A

Table 6-2 Replaceable Parts (continued)

Reference HP Part |c L Mfr
; : Qt Description Mfr Part Nu
Designation | Number o] =Y ptio Code a mber
A1Uss 1820~i2%8 5 10 AMF.RGTR TTL L8 ReB PRL=]N PRLEQUT 21295 BNYULB1DGAN
AjL3Y 1820w1276 & 16 BWF-RGYA TIL LY Red PRLWIN PRLeQUY 05298 SNTaLg194AN
Aguse 1820=1276 H i BMF4AGTR TTL LY Red PRL=IN PRLaOUT 21295 BNTULSIBaAN
Ajule 18201278 5 IC BHFRGTR TTL LY R=3 PRLsIN PRL=0UT oi298 SNTULE194AN
Ajlug 1820w127h 5 10 SHFRRGTH 11 L8 Reb PRLaIN PRL=DUT ¥ LL] ENTULBT9GAN
Ay 1820t 276 5 1¢ $HFeRGTR YTL L8 Red PRLWIN PRLOUT 0129% BNTGLEBUAN
a1lez 18201276 L] IC BRF#RGTR TTL LS Re8 PRLvIN PRL*OUT 01398 INTULBTIFUAN
ka3 18201278 5 1T SHE=RGTR TTL LS Ro3 FRLeIN PAL.OUY 01295 BNT7aLB1SUAN
hiued 1820w 730 [ H IC FF TTL LY DeTYPE POB-EDGE~TRIG COM 0129% ANTLLBRTIN
ApUas 14301736 [ IC #F YTL LA DatvypPE POOEDGE=TRIG COM 91298 BNT4LBITIN
Aylied t820w1207 2 1 IC GATE T7i L5 WAND BelwP 01259 BNTULATON
ARLET 1820w1830 3 # T1C CHTR TR, L3 BIN BYNCHRO POA-EDSE~-TRIE 41495 ENTHLEI61AN
AjlUug 1820«1430 3 IC cHTR TThL L3 BIN BYNCHRG PONCEDGETRIG $129% SNTULB IS AN
Ajuue 182021198 7 2 It FF TTL L& DeTYPE POS~EDGE~THIG £4% 41298 BNTULBITEN
LUse 18201195 7 IC FF TYL LS DmtYPE PUOSEDGE=TRIEG 20% 31295 ANTULETTEN
LILE1] 1820=1211 B ? IC GATE TIL LB EXCLOR QUAD BeINP Pre¥s BNTULSBON
ALY 18goet2il ] 16 GSTE YT L8 EXCL=0R QUAD 2«TNP 05293 gNTULBBEN
AgUs3 18251202 ¥ 1C GATE TTL L3 NANG TPL 3JaINP 082958 SNTaLATON
A% L1E20=ttad ] 1€ GATE TYL &8 NOR_QUAD ReINP 05298 SNTULB0EN
a1uss 1820al 197 9 1C GATE TTi, L8 NanD QUAD FolNe 9129% aNTaLS0ON
a1use LBZG=E19T 9 TC GATE TTL L8 NAWD QUAD 2elAP 0293 -} SNTALSpON
Aus? tBZOwt 202 7 1% GATE TTL L8 NAND YPL JeINP L BNTALB1ON
A1Us8 8205204 3 t I8 SATE TTL LB NAND DUAL delNR §1294% SNT4LBgON
41489 1820=1202 1 10 GATE TTL LS NAND TRL 3=INF 0129% ANTALILON
ALUED 182071197 9 16 GATE TTL LB NAND SUAD 2eINP 0129% NTELBGON
3T 1820=1201 & IC GATE TTL L& AND BuAD 2-INP 01295 INTHLBOEN
EEUp2 19900429 7 H OFTO]S0LATOR LED=IE GATE JHejoMietAx 28480 L9t ER2Y
AjUgl 1990=0/2¢ H OPTORISOLATOR LEDWIL GAYE IFmlOMA=MAX fa4a0 i990=0629
dyUbd 18260181 L 1 IC ¥ HGLTR TOw3 21014 LME2aK
IT203mpn004 |2 H WEAT BINK 2848¢ 31z03w00004
A1Ub5 182600122 ] ! 1c 7808 v RELTR To=229 47283 7803ug
Afss EBEAmGLELS ] 1 1€ 7905 v RGLTR T0e220 L1 UATROELE
ATLBT 1820 =~ 1201 8 ICGATE TTL LB AND QUAD 2-1NP 01285 SN74LS0BN
Ry 0410-1217 |4 H CRYSTAL=Z4MHE asese | 0410-1217

6-6
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Replaceable Parts

Table 6-2 Replaceable Parts (continued)

Reference HP Part |c i Mfr
; " Ot Description Mfr Part Number
Designation | Number |D ¥ P Code
37203A MAIN LIST
L 17208-b60001 |8 BOARD A8SEMELY 28480 37203m000C04
€1 0ibpo3%0t 4 t CAPRLTTGR=7xD 1000PF/5000RF #100a0% 28482 0160=3381
te niSg=g09e 3 t CAPRCITOR=F XD ,o5UF #Bo=20% 1opVDL CER 2busp gloea0Se
F1i 2110m0201 [ H FUSE 254 290Y 1,25X,25 UL (778¥ OPERATON 19019 313,2%0
Fi 2110=03(8 o H FUBE L1284 250¥ 1{,25X,2% UL (250v0PFRATHN] 5918 313,12%
upy 3720800001 | @ 1 FHONY PANEL 2848¢p 17203=00001
upg 3720300603 |1 1 FRENY PANEL=BUB 208480 ITFCI=00003
np3 S020-8813 8 1 FREMESFRONT 28480 S020eERLY
HpPd SQun=T203 [ 1 IRIM 8TRIF=TOP 28480 BYuQeT R0l
4Pl S020o8830 L) 2 3IDE STRUT 28480 3020uB830
HPh E060.9814 9 1 COVERaYOP 22489 S0s0efas 8
Way IGhG=9983 % i LOVER=BOTTOM 28480 $080=9%83
MPB E540eT201 a 0 FOOT(STANDARD) 28489 Fo0up=T201
hid] %00iwqu3d 7 H TRIM STRIPuSIDE 28480 S001=0u38
LISV ] 17203-00002 | 0 i REAR PANEL 25480 s?ansuooqot
ki 5020=8814 b4 i FRAMEwRE AR 28480 S0E0wBE1Y
Lt 37203<00004 ;4 i BRACKETe TRANSFORMEA 2a4ae $rz03ep000d
upyy 37205200008 13 1 BRACKET«BWIYCH 28480 17203a00008
avi 0837-0204 s H YaR{STOR=2U¥ 28489 0837-0204
51 31012216 3 ) SW-PB OPDT 28480 3101-2216
5041-0268 5 1 KEY CAP 28480 504 1-G268
T 1¥203-85001 |7 1 TRANGFORMER Pdudy 37265080001
1 3T203e60011 |7 t CABLE ASBEMBLY=POWER 28460 IT303m00018
H2 37203060010 |6 1 GABLE ABBEMELYLCDAY 28udg 17203080010
0011008801 |0 2 INQULATOR=3NL 2Budyp 00310=4880¢
MISCELLANEQUE PARTS
49600008 [} k] PLUGuHOLE DOMELMD FOR ,285.D=K0LE 3TL 28u8p 438020008
338000844 4 2 STANDORFOHEX ,327=IN=iG &o32Tnd 00000 QRDER BY HESCRIPTION
CPTION G0l HAS THE SAME PARTS A8 ¥HE
BTANDARD » LESS THE PDLLOWING
b4 0=000b & PLUGHOLE DUOMERMD ¥OR ,25al=HOLE BTL EBuBo 8%60=0000
37203060001 | S BOARD ABSEMBLY 28489 3720%=40001
PLUG THE FOLLOWINGE
3T203=60101 | & 1 BOARD ABSEMBLY p5udy 37203a60101
OPTION 001 BUS EXTENDER
{ISE STANDARD REPLACEABLE
PARTS LIST WITH THE FOLLOWING
EXCEPTIONS
Al 37203-60101 | & 1 BCARD ASSEMBLY-OFTION 001 28480 | 37203-60101
a14ry 10950021 15 1 FISRE ORTIC TRANBMITTER 2R48Y 10050021
&10B2 0080003 ] 1 FIBRE QPTIC RECEIVER 22480 00520009
See introduction to this section Tor ordering sformation

#ndivates factory sclected value
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Model 37203A

Table 6-3 Code List of Manufacturers

Mir

Manufacturer Mame Address Zip

No. Code
00000 ANY SATISFACTORY SUPPLIER
01295 TEXAS INSTR INC SEMICOND COMPNT DIV DALLAS X 75222
04713 MOTOROLA SEMICONDUCTCOR PRODUCTS PHOENIX AZ 85062
Q7263 FAIRCHILD SEMICONDUCTOR DiV MOUNTAIN VIEW  CA 94042
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25088 SIEMENS CORP ISELIN NJ 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQO PALO ALTO CA 94304
52763 STETTNER-TRUSH INC CAZENOVIA NY 13035
72136 ELECTRO MOTIVE CORP SUBIEC WILLIMANTIC cT 06226
75915 LITTELFUSE INC DES PLAINES e 80016

6-8
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Manual Changes

SECTION Vi
MANUAL CHANGES

7-1 INTRODUCTION apply directly to instruments having Serial Numbers listed

on the title page, no change information is given here, Refer
7-2  This section normally contains information for to INSTRUMENT AND MANUAL IDENTIFICATION in
adapting this manual to instruments for which the manual Section I for additional important information about Serial
content does not apply directly. Since this manual does Numbers coverage.
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