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Model 11713A

Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation.

This product is a Safety Class I instrument (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail-
able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the pro-
duct input wiring terminals, power cord, or sup-
plied power.cord set..

while protective covers are removed. Energy avail-

able at many points may, if contacted, result in
personal injury,

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

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of the
same currentrating and type (for example, normal
blow, time delay, etc.). Do not use repaired fuses or
short circuited fuseholders.

SAFETY SYMBOLS

AN

Instruction manual symbol: the product
will be marked with this symbol when it is
necessary for the user to refer to the in-

WARNINGS T

Any interruption of the protective (gyounding)

—gonduetor-(inside--or-outside-the-instrumentror

disconnecting the protective earth terminal will
cause a potential shock hazard that could resultin
personal injury. (Grounding one conductor of a
two conductor outlet is not sufficient protection).
In addition, verify that a common ground exists
between the unit under test and this instrument

prior to energizing either unit.

Whenever it is likely that the protection has been
impaired, the instrument must be madeinoperative
and be secured against any unintended operation.

If this instrument is to be energized via an auto-
transformer (for voltage reduction) make sure the
common terminal is connected to neutral (that is,
the grounded side of the mains supply).

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

Adjustments described in the manual are per-
formed with power supplied to the instrument

é

structionmanual (see Table of Lontents for
nags rofaren r‘pe\

Indicates hazardousvoltages:

Indicates earth {ground) terminal.

The WARNING sign denotes a

WARNING | hasard. Tt calls attention to a

procedure, practice, or the like,
which, if not correctly performed
or adhered to, could resultin per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could

- result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION




General Information Model 11713A

ATTENUATOR CABES LINE POWER CABLE
(HP Part Number 8120-2703} {See Figure 2-2 for HP Part Numbers)

OPTION 908 RACK ADAPTER KIT

Figure 1-1. HP Mode! 11713A, Accessorles Supplied, and Options 807 and 908
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Model 117134

General Information

SECTION |
GENERAL INFORMATION

INTRODUCTION

This operating and service manual contains inform-
ation required fo install, operate, test, and service
the Hewlett-Packard 11713A. The Hewlett-Packard
11713A Attenuator/Switch Driver is designed to
drive electromagnetic solenoid operated coaxial at-
tenuators and RF coaxial switches, The 11713A
will be referred to as the Driver throughout this
manual, The Driver is an HP-IB* compatible instri-
ment that provides the current needed to control
step attenuators or coaxial switches. Figure 1-1
shows the Driver and all supplied accessories,

Listed on the title page of this manual {(below the
manual part number) is a Microfiche part number.
This number can be used to order 10 x 15 ¢m (4
x 6 inch) microfilm transparencies of the manual,

Each microfiche contains up to 96 photo-duplicates
of the menual pages. The microfiche package also
includes the latest Manual Changes supplement as

is in two parts: 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 in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument.
The contents of this manual apply to instruments
with the serial number prefix{es) listed under
SERIAL NUMBERS on the title page.

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 accompanied by a yel-

—low-Manual-Changes-supplement-Thissupplement

contains “change information” that explains how
to adapt the manual to the newer instrument.

“well as perfinent Service Notes.

SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications are the performance standards
or limits against which the instrument is tested,
Suppiemental Characteristics listed in Table 1-2 are
not warranted specifications but included as addi-
tional information for the user.

SAFETY CONSIDERATIONS

The Driver is a Safety Class T instrument (pro-
vided with a protective earth terminal). This instru-
ment and all related documenation must be re-
viewed for familiarization with safety markings and
instructions before operation. A safety considera-
tions sheet is found at the beginning of this manual.
Safety information pertinent io the task at hand
{(instaliation, operation, performance testing, or
service} is found throughout this manual.

INSTRUMENTS COVERED BY MANUAL

Attached to the instrument is a serial number plate,
The serial number is in the form: 0000A00000. It

*Hewlett-Packard Interface Bus is the Hewlett-Packard implementa~
tion of the JEEE Std. 488.

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

For information concerning a serial number prefix
that is not listed on the title page or in the Manual

Changes supplement, contact your nearest Hewlett.
Packard office.

DESCRIPTION

The Hewlett-Packard 11713A Attenuator/Switch
Driver is an HP-IB compatible instrument designed
to provide control of up to two four-section pro-
grammable step attenuators and two microwave
coaxial switches. Control is easily accomplished
manually from front panel pushbuttons or auto-
matically over the Hewlett-Packard Interface Bus.
Programming via the HP-IB can be accomplished in
simple one line statements. The Driver features

11



General Information

DESCRIPTION (Cont'd}

front panel status monitoring, and a self-contained
power supply with current limiting. The Driver is
designed to provide in a single enclosure a conven-
ient interface controi unit. '

OPTIONS

Option 907, Front Handle Kit. This kit contains
front panel handles that can be added to the Driver

cabinet {Figure 1-1). Order HP Part No. 5061-9688.

Option 908, Rack Adapter Kit. This kit contains
the flange and hardware for mounting the Driver in
a standard rack of 48.3 cm (19 inches). Order HP
Part No. 5061-9672 Rack Adapter Kit Half Module
(Figure 1-1).

ACCESSORIES SUPPLIED

The accessories supplied with the Driver are shown
in Figure 1-1. The power cable is selected at.the
.factory_according to the voltage available in the
country of destination. -

Model 11713A

Precision Microwave Coaxial Attenuators. The HP
Models 8494, 8495, and 8496 Programmable Step
Attenuators provide for control of microwave sig-
nal levels. The HP Models 33320, 33321, and
33322 are equivalent versions of the above attenu-
ators for OEM appiications.

Microwave Coaxial Switches. The HP Model 8761B
SPDT RF Switch and 33311B/C Coaxizal Switches
provide switchable microwave signal paths, with
the ungated ports terminated in 50 chms.

To connect two of the programmable step attenua-
tors in series use HP 11716A (Type N connectors)
or HP 11716B (APC-T® connectors) Intercon-
nection Kit. To rack mount attenuators or RF
switches use HP 11717A Attenuator/Switch Rack
Mount Support Kit. If the Driver is to be used on
the bench in a position that requires setting it on
the rear panel a kit is available that includes feet
with mounting screws. Order HP part number

 B061-0095." T T e

EQUIPMENT AVAILABLE
__Accessories._and_eguipment may.be ordered or
information about them may be obtained by con-

tacting your nearest Hewlett-Packard office. Refer
to.the HP model number.

RECOMMENDED TEST EQUIPMENT

... Lest equipment required to maintain the Driver is .

listed in Table 1-3. Equipment other than the
recommended models can be used provided the
minimum specifications are satisfied.

Table 1-1. Specifications

Driver Power Supply Capability:

Voltage: +24 £2.0 Vde.

Operating Temperature: 0 to +55°C.

Cuitent: 1.3A maximum peak for 1 second.
0.65 A maximum continuous current.
Contact pairs T through 8, 9, and 0, maximum current of 0.654;
continuous through one or all contacts.

®Ragishe:ed trademark of the Bunker Ramo Corporation

1-2
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Model 11713A General Information

Tahle 1-Z. Supplemental Characteristics

Power: 100 or 120 Vac, +5% —10% at 48 to 440 Hz.
200 or 240 Vac, +5% —10% at 48 to 66 Hz.
80 VA maxiumum,

Response Time: 10 us maximum for contact pairs 1 through 8.
20 ms maximum for contact pairs 9 and 0,

Driver Life: > 2 006 000 switchings at maximum current for contact pairs 9 and 0.
Maximum Load [nductance: 500 mH.
Maximum Load Capacitance: <{0.01 uF for contact pairs 9 and 0.

Net Weight: 4.1 kg (9 1bs).

213 L 295 N
. .. {84} b {11.6} o
Dimensions™: F
Height: 102 mm (4 inches including feet). | 32 ;
Rack Height: 83 mm (3% inches, half width module). (4.0}
Width: 213 mm (8.4 inches), ¥

Depth: 295 mm (11.6 inches).

e *Dimensions are_far general information-omive - - « .« . e w o w e e e e .

Table 1-3. Recommended Test Equipment

tnstrument Type Critical Specifications Suggested Model tse*
Logic Probe Responds to TTL levels HP 5454 7 T
Digital Voltmeter 0 to +30 Vde HP 3456A T
Attenuators {2 req.) Programmable, 4 section HP 8495K P, T
Switches (2 req.) +24 Vdc drive source HP 87618 P,T
Controller HP-IB HF»IB compatible HP 98254 P, T
*P = Performance; T = Troubleshooting.

1-3/1-4







Model 11713 A

Installation

SECTION Il
INSTALLATION

INTRODUCTION

This section provides the information needed to in-
stall the Driver. Included is information pertinent
to initial inspection, power requirements, line vol-
age selection, power cables, interconnection, en-
vironment, instrument mounting, storage, and
shipment.

INITIAL INSPECTION

WARNING

To avcid hazardeous electrical shock, do
not perform electrical tests when there

tion of the outer enclosure {covers,

the product must be made inoperative

and be secured against any unintended
operation.

{f this instrument is to be energized via
an autetransformer for voltage reduc-
tion, make sure the common terminal is

connected to the earthed pole power
source.

Power Bequirements

The Driver requires a power source of 100 to 120
volts (+56%, —10%) from 48 to 440 Hz; or 220 to
240 volts (+5, —10%) from 48 to 66 Hz, single
phase. Power consumption is 80 VA max.

“panels, connectors).

Inspect the shipping container for damage. If the

/_+ \ Line Voltage and Fuse Selection

Figure 2.1 provides instructions for line voltage

shipping or cushioning material is damaged, it
should be kept until the contents of the shipment
have been checked for completeness and the instru-
ment has been checked mechanically and electri-
cally. The contents of the shipment should be as
shown in Figure 1-1. A procedure for checking the
electrical performance is given in Section IV. If the
contents are incomplete, if there is mechanical
damage or defect, or if the instrument does not
pass the electrical performance test, 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 the carrier’s inspection,

PREPARATION FOR USE

WARNINGSi

This s @ Safety Class I product (pro-
vided with « protective earthing termi-
nal). An uninterruptible safety earth
ground must be provided from the main
power source to the product input wir-
ing terminals, power cord, or supplied
power cord set. Whenever it is likely
that the protection has been impaired,

.and fuse selection, Table 2:1 gives line fuse part
numbers. '

WARNING

To avoid the possibility of hazardous
electrical shock, do not operate this in-
strument at line voltages greater than
126.5 Vac with line frequencies greater
than 66 Hz. Leakage currenits at these
line settings may exceed 3.5 mA.

CAUTION

Before the instrument s switched on, it
must be set to the voltage of the power

source, or damage to the instrument may
result.

Power Cable

In accordance with international safety standards,
this instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug
shipped with each instrament depends on the
country of destination. See Figure 2-2 for the part
numbers of the power cable plugs available.

2-1



Instaliation Model 31713A

Operating voltage is shown In module window.

AN

!
) 0 J } SELECTION OF QPERATING VOLTAGE"

; & 1. Open cover door and rotate fuse-puli to left.

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

PULL; 3. Rotate fuse-pull back into normal position and re-insert fuse in holders,
ran using caution to sefect correct fuse value,

e POG0IG-the-possibitity-of-hazardous-eleetricalshrock-dorotoper=sr= s«
ate this instrument at line voltages greater than 126.5 Vac with line
frequencies greater than 68 Mz (leakage currents ut these line settings

may exceed 3.5 mA4).

Figure 2-1, Line Voltage Selection

220/240V
CPERATION

220/240V
OPERATION

-100/120V
OPERATION

220/240vV
QPERATION

PLUG*: SEV 1011.1958-24507
TYPE 12 :
CABLE™: HP §120-2104

PLUG*: NZ85138/Aa5C112
CABLE™*: HP 8120-1363

PLUG™: NEMA 5-15P
CABLE*: 8120-1378

PLUG": NEMA 6-15P
CABLE™ HP 8120-0698

22
OPE

PLUG*: CEETVII
CABLE*: HP 81201589

a/240v
RATION

-PLUG™: DHCK 107

CABLE": HP B120-2955

220/240V
OPERATION

220/240v
OPERATION

PLUG*: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.

The number shown for the cable is an HP part number for a complete cable including the plug,

2-2

Figure 2-2. Power Cable and Mains Plug Part Numbers
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798 at the factory, as shown in Figure 2-3.

Model 11713A

Tabie 2-1. Line Fuse Part Numbers

Instailation

Table 2-2, ASCI Address Codes to Decimal Equivalents

Line Voltage Line Fuse HP Part Number
100V/120V | Fast Blow 1.25A 2110-0094
290V/240V | Fast Blow 750 mA | 2110-0063

WARNING

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.

HP-1B Address Selection

In the Driver, the HP-IB listen address is switch se-
lectable. The switches are located on the rear panel
as shown-in Figure 3-2. Select the-desired.address
as shown in Table 2-2. Address is set to decimal

ASCH Address Codes
LISTEN

Decimal
Equivalents

sp - 0D
t g 01
02
# 03
$ 04
% 05
& 6
07
08
09
10
11
\ 12
13
14
15
16
17

Heoe

+

‘
pet G T

WWERELY

HP-1B ADDRESS
DONT DONT @ i H H 0
CARE CARE 16 8 4 2 1

Figure 2-.3. HP-1B Address Selection

Mating Connectors

Mating connectors used with the Driver should be
the 24-pin HP-IB male, the 12.pin Viking Indus-
iries connector, (TKP12.102-P-TS-100-AU) and
the Banana type male.

Interconnections

Interconnection data for the Hewlett-Packard
Interface Bus is provided in Figure 2-4.

Operating Environment

The operating environment should be within the
following limits:

Lo mmome i e ]:»8 "
1%
“ 20
S Co1
22
23
24
25
26
27
28+
29
30

G 00 =3 R R M Qo

Ao

vV ob

tindicates factory set address.

Temperatlre . . .. .0t e 0°C to +55°C
Humidity, . ............. <90% relative at 65°C
Altitude. . ... .. .. .. <4570 metres (15 000 feet)

Bench Operation

The Driver cabinet is equipped with plastic feet
and fold-away tilt stands for convenience in bench
operation. (The plastic feet are shaped to ensure
seif-alignment of the instruments when stacked.)
The tilt stands raise the front of the instrument for
easier viewing of the control pane!l, If the Driver is
to be used in a position thal requires setting it on
the rear panel a kit is available that includes feetf

with mounting screws. Order HP part number
5061-0095.

2-3



Installation

Model T1713A

SIGNAL GROUND
P-OTWISTED PAIR WITH 11
IO TWI STED PAIR-WITH 19
BIOTWISTED PAIR WiTH 9
PI0 TWISTER PAIR WiTH 8
PIO TWISTED PAIR WITH 7
PICTWISTED PAIR WITH 6
REN

Di0 8

9107

BIO 6

D105

SHOULD BE GRCUNDED
NEAR TERMINATION
OF OTHER WIRE OF
TWISTED PAIR

150 METRIC
THREAD M3,5x 016

SHIELD =— CONNECT TO
AT SounD
SRQ _
e

NDAC

NRFD

DAV

]

DI04

DIO3

D102

DIO 1

W?&P‘WMF@O‘RTBBON' SRR
(SERIES 57) CONNECTOR

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the
true {1} state is 0.0 to +0.4 Vde and the false {0} state is +2.5 to +5.0 Vdc.

Programming and Output Data Format
Refer to Section III, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Avaitablel

HP 108334, 1 metre (3.3 ft.), HP 10833B, 2 metres (6.6 ft.).
HP 10833C, 4 metres {13.2 ft.), HP 10833D, 0.5 metre (1.6 ft.)

Cabling Restrictions

1. A Hewlett-Packard Interface Bus system may contain no more
than 2 metres (6.6 1.} of connecting cable per instrument,

2. The maximum accumulative length of connecting cable for any
Hewlett-Packard Interface Bus system is 20 metres {(65.6 £t.).

1

The 10834A Adapter is required with these cables to provide additional clearance for the cable connectors,

Figure 2-4. Hewlett-Packard Interface Bus Connection

. m—

i
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Model 11713A

Raek Mounting

The instrument can be rack mounted by using an
adapter frame. The adapter frame is a rack frame
that accepts several combinations of sub-modular
units. To rack mount the Driver use rack adapter

kit half module HP Part No. 5061-0072 (Figure 1-1,

Option 908). To install the kit:
a. Remove feet and tilt stands.
b. Remove side trim strips.

c. Attach rack mount flange and flange
adapter.

For additional information, address ingquiries to
your nearest Hewlett-Packard office.

STORAGE AND SHIPMEN}"
Environment '

The instrument should be stored in a clean, dry,

tions apply to both storage and shipment:

Temperature .................—55 Cto *75°C
Humidity. . .................... <80% relative
Altitude. ... ... ... <15 300 metres (50 000 feet)
Packaging

Original Packaging. Containers and materials iden-
tical to those used in factory packaging are avail-

Installation

able through Hewlett-Packard offices. If the instru-
ment is being returned to Hewlett-Packard for
servicing, aftach a tag indicating the type of ser-
vice required, return address, model number, and
full serial number. Also, mark the container
FRAGILE to assure careful handling. In any
correspondence, refer to the instrument by model
number and full serial number.

Other Packaging. The following general instruc-
tions should be used for repackaging with com-
mercially available materials:

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

b, Use a strong shipping container.

- ¢. Use a layer of shock-absorbing material 75
tc 100 mm (3 to 4 inches) thick around al] sides of

vent movement inside the container. Protect the
control panel with cardboard.

4 Seai the shipping container securely.
e. Mark the shipping container FRAGILE to

assure carefui handling,

f. In any correspondence, refer to instru-
ment model number and full serial number.

2-5/2-6
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Operation

SECTION HI
OPERATION

INTRODUCTION

This section explains how to operate the Hewlett-
Packard Model 11713A. Included in this section
are the descriptions of front and rear panel con-
trols, connectors and indicators, operator’s
checks, operating instructions, and operator main-
tenance. Thelast part of this section containg des-
criptions and diagrams explaining available rear
panel connections for rf and coaxial switches,
attenuators, and relays.

Local operating instructions and remote opera-
tion with the Hewleti-Packard Interface Bus (HP-
IB) are explained helow,

LOCAL OPERATION

This section contains information on the front

- panel features and the operator’s check. Whenthe

Operator's Check

The operator’s check is described in Table 3-1. This
check provides the initial Driver turn-on proce-
dure and local operation.

REMOTE OPERATION XT3}

The Driver can be operated through the Hewlett-
Packard Interface Bus (HP-IB). Bus compatibil-
ity, operator’s interface checks, programming,
and data format are described in the following
paragraphs.

Remote-only functions and all front panel func-
tions (exeept the LINE switeh) are programmable
through the HP-IB,

The operator’s HP-IB interface checksin Table 3-2

nrovideatestofthe HP.IRto verifythatthe Driver.

Driver LINE switchis set to ON, the Driver comes
up in LOCAL and all numbered front panel
switches are illuminated..

WARNENGSI

Beforetheinstrumentis switchedon, all
protective earth terminals, extension
cords, auto-transformers, and devices
cannected to it should be connected to a
protective earth grounded socket. Any
interruption of the protective earth
grounding will cause a potential shoc
hazard that could result in personal
injury.

Only fuses with the required rated cur-
rent and specified type should be used.
%0 not use repaired fuses or short cir-
cuited fuseholders. To do so could cause
a shock or fire hazard.

Panel Features

The front and rear panel features are given in
Figures 3-1 and 3-2. These include explanations of
the controls, connectors and indicators.

can function with each of the applicable bus mes-

sages. The bus messages are described in Table
3-3. :

For more information about HP-IB, refer to I[EEE
Std 488, ANSI Std MC1.1, the Hewlett-Packard
Electronic Systems and Instruments catalog, and
the booklet, “Tutorial Description of the Hewlett-

Packard Interface Bus” (HP part number
5952-0158),

HP-1B Compatibility

The Driver’s complete bus compatibility (as de-
fined by IEEE Standard 488, and the identical
ANSI Standard MCL1.1) is described below Table
3-3. Table 3-3 also summarizes, in the left-hand
column, the Driver's HP-IB capabilities in terms
of the twelve bus messages. Foremost among
these messages is the Data message. Data mes-

sages contain the program codes that set the
Driver’s outputs.

Remote Mode

Remote Capability. The Driver accepts commands
from the bus in the remote mode. In remote, its
front panel controls are disabled {except for the

3-1
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 HP-IB 2

Remote Mode (Cont'd)

LINE switch and the LOCAIL pushbutton). The
LOCAL pushbutton can be disabled by a local
lockout command. The driver can be addressed to
listen and when addressed tolisten, the Driver will
respond to the following messages: Data, Remote,
Local Lockout, Clear Lockout/Set Local, and
Abort.

Local-to-Remote Mode Changes. The Driver
switches to remote operation upon receipt of the
Remote message. The Remote message has two
parts. They are:

¢+ Remote enable bus controlline (REN) set true

s Device listen address (MLA) received once
{while REN is true).

The Driver's outputs and all control settings re-
main unchanged with the Local-to-Remote transi-
tion, The REMOTE LED is on when the Driveris
_in the remote state.  _ _

Model 11713A

not in Local Lockout, it switches to local from
remote when the front panel LOCAL key is
pressed. With the remote-to-local transition, the
Diriver's outputs remain unchanged.

Local Lockout. The local lockout condition dis-
ables the front panel LOCAL key so that pressing
the LOCAL key will not return the Driver to local
mode. When local lockout is in effect, the Driver is
returned to local under program control (sending
Clear Lockout/Set Local) or by turning the Driver
LINE switch OFF then ON.

NOTE

Returning to local by switching to OFF
then ON, will defeat the purpose of local
lockout and the system controller will
lose control.

Addressing

The- Driver's listen address-is-set by the slide.

switches on therear panel. Refer to the paragraph

Local Capability. In local, the Driver’s front-panel
controls are fully operational and the instrument

—will-respond-to-the-Remote message. - Whether—

addregsed or not, it will also respond to the Local
Leckout, Clear Lockout/Set Local, and the Abort
messages.

Remote-to-Local Mode Changes. The Driver re-
turns to local control upon receipt of the Clear
Lockout/Set Local message (REN), Ifthe Driveris

3-2

on HPIB Address Selection 1n Section 11,

Data Messaqges.

The state of the Driver is controlled by Data mes-
sages on the HP-1B. Data messages include the
Driver’'s HP-IB Program Codes. The HP-IB Pro-
gram Codes contain information for program-
ming the front panel functions (except for the
LINE switch). The driver receives data messages
when addressed to listen.
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Q FRONT PANEL

@ ATTENUATOR X. In the local mode pushbutton
switches 1, 2,3, and 4 activatesolid state switches
(current sinks) to change the attenuation setting

of an attenuator connected to the ATTEN X con- o LOCAL, Pushbutton switch that resets to the
nector on the rear panel., local mode when not in local lockout. LED turns
on in LOCAL mode.
0 ATTENUATOR Y. In the local mode pushbutton
switches 5, 6,7, and 8 activate solid state switches @ REMOTE LED. When on, indicates Driver is

connected torear panel banana jacks $9A, B and
S0 A, B respectively.

in
{current sinks) fo change the attenuation setting remote control. '
of an attenuator connected to the ATTEN Y con- _
nector on the rear panel. G LINE ON LED. When on, indicates power applied to

Driver.

0 SWITCHES. Inthelocal mode pushbutton switches
9 and 0 change the position of a coaxial switch e LINE OFF/0N. Controls primary power,

Figure 3-1. Front Panel Features
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REAR PANEL

ATTEN

ATTEN
X

WARNING!

SR CORINUE {3 PRETE
¥

OATTEN X. Connector to accept cable plug going to
programmable attenuator X.

oATTEN Y. Connector to accept cable plug going to
programmable attenuator Y,

039 A, B. Banana jack connectors for hook up to
coaxial switches,

024 VDC COM. Banana jack connector provides the

common connection for the +24 Vdc used to drive
the coaxial switches

A LRIgX 4 oW iLiiies,

eSO A, B. Banana jack connectors for hook up to the
coaxial switches.

@Windcw, Safety interlock; fuse ecannot be removed
while power cable is connected to power receptacle.

e Fuse Pull Handle, Mechanical interlock; fuse must be
removed before extraction of Line Voltage Selection
Card,

o Fuse. A 1.25 A fuse is used at 110/120 Vae, 750 mA
at 2207240 Vac.

o Line Voltage Selection Card, Matches transformer pri-
mary to line voltage,

@ Receptacle. Couples transformer primary to line volt-
age via power cable,

@ Line Power Madule Assembly,

“9 HP-18 Address, Switches to set the address of the
attenuator switch driver (set to decimal 28 at the
factory).

@& This symbol is used to point out a necessary
reference for the user. Refer to pages 2-1 and 8-1.

@ HP-1B Connector, The interface connector from a
source device to a listening device for the remote
mode of operation.

3

Figure 3-2. Rear Panel Features
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Table 3-1. Qperator's Check

Operation

INITIAL CONDITIONS

Selection Card.

LOCAL OPERATION

RFSWITCH

g

3. Conxnect power cable to power receptacle.

11713A ATTEN X

1. Verify that Driver power transformer primary is matched to line voltage by Line Voltage

2. Check Driver power fuse for correct rating. Correct fuse ratings for various line voltages are
given on Line Power Module on rear panel. (See also Figure 2-1 and Table 2-1.)

1. Connect equipment, which is to be used in your application, as shown below.

e ]

!

2z

COAXIAL SWITCH

ATTENUATOR

DRIVER

2

LED shouid be on.

S0

HP-18

RF SWITCH De -
T .y
2

CONTROLLER

Local Operation Test Setup

12
- ATTENUATOR

ATTEN Y

2. Press LINE ON/OFF swiich to ON. Switch should remain in ON position and green switch
indicator LED should illuminate. All numered pushbutton LEDs should be on and LOCAL

3. Depress 10 numbered pushbuttons on Driver front panel. Each LED should alternate between
off and on as each key is pressed. In addition, if any equipment is connected (attenuaiors,
relays or switches), an audible click should be heard from the unit actuated, Progsing any
numbered pushbutton should not cause any other pushbutton to change state.

COAXIAL SWITCH
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Tabls 3-2. Operator’s HP-18 Interface Checks {1 of 3)

-,

HP-IB Interface Check

DESCRIPTION: These procedures check the Driver’s ability to process the HP-IB messages describedin Table
3.3. The equipmeént required consists of the Driver, a controller, and HP-1B interface. (Refer to
test setup below for HP-IB interface check). These checks can be performed together or
separately. Any special requirements for a check are described at its beginning.

The validity of these checks are based on the following assumptions:

* The Driver operates correctly with front panel control{thatis, in local mede). Thiscan be
verified with the Local Operation check (Table 3-1).

¢ The controller properly executes HP-IB operation.
# The HP-IB interface properly executes the controller’s instructions.

If the Driver appears to fail any of the HP-IB checks, the validity of the above assumpfions
should be confirmed before servicing the Driver,

"The select code of the controlier’s [/O is assumed to be 7. The address of the Driver is assumed

{that is, 728} is hot necessary for these checks to be valid. However, the program Hlnes
presented here would have to be modified for any other combination.

If all of these checks are successful, the Driver’s HP-IB interface is operating correctly. These 6
procedures donot check all of the Driver's program codes that can be executed. However,if the

Driver works correctly from the front panel, and the HP-IB interface works correctly, then
there is a high probability that the Driver will respond to all program codes.

INITIAL Connect the Driver to the controller with the HP-IB cable as shown in test setup below. Cable
SETUP: must remain connected for these tests,

11713A DRIVER

CONTROLLER

HP-|B GO0 0On0 oo 1
/ CABLE e o]
724

HP-IB interiace Check Tes! Setup

EQUIPMENT: HP-IB Controller ............. HP 9825A {with General and Extended 170 ROMs).
HP 9835A (with IO ROM)
— Y — .
HP 9845A (with I/O ROM) !
HP-IB Inferface .............. HP 98034A @ e
HEIBCable ..ooooovivionins. Refer to Figure 2-4. ' '
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Operation
HP-IB 28
B Tabie 3-2. Operator’s HP-IB inferface Checks (2 of 3)
Remote Message
NOTE This check assumes that the Driver is in the local state. If the Driver is in the remote state
{front panel REMOTE light on), switch the Driver off, then on again, "
- ' HP 98354 and
Description HP 98254 (HPL) 98454 (BASIC)
Remote:
Send Remeote Message to Driver rem 7 REMOTE 7
Send select code-address wrt 728 OQUTPUT 728
combination to complete Remote
message and address Driver to
listen.

OPERATOR’S Check that Driver's REMOTE light turns on. If it does not, the Driv

er failed to process the
RESPONSE Remote Message.

Receiving the Data Message

NOTE This check determines ifthe Driver receives Data messages. The Driver must bein the remote
state,
D—— o ORBERATOR'S - ~Check-that when the Priver first conmes or aid T8 4et s tlie Remiote s¢ate, that all front panel
RESPONSE LEDs are on except LOCAL,
- ‘ HP QB35A and
Jescripticn HP GBZ5A HPL) 98454 (BASIC)
Address Driver to lsten and wrt 728, OUTPUT 728,
send Data messages. “b1234567890" “B1234567830"
wrt 728, OUTPUT 728,
“al2345678907 “A1234587890

OPERATOR’S  After first Data Message (“b .. .") is sent, check that front-panel LEDs (digits) are off. After

RESPONSE second Data Message(“a ... ”)is sent, check that digit LEDs are on. Ifnot, the Driver failed o
process the Data Message.

Local Lockout and Clear Lockout/Set Local Messages

NOTE This check requires the Bus to e in the remote state,
OPERATOR’S  Check that the Driver's REMOTE light is on,
RESPONSE
. HP 9835A and
Jescription HP Q8254 tHPL)  9B45A (BASIC)

, Local Lockout:

Send Local Lockout Message. o 7 LOCAL LOCKQUT 7

3-7
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Tahte 3-2. Operator’s HP-1B Interface Checks (3 of 3]

RESPONSE

OPERATOR’S
RESPONSE

L Abort Message

Local Lockout and Clear Lockout/Set Local Messages {Cont'd}

OPERATOR'S  Press LOCAL key on Driver's front panel. The REMOTE LED should remain on. If not, the

Driver failed to process the Local Lockout Message. |

Clear Lockout/Set Local:
Send Clear Lockout/Set Local lel 7 LOCAL 7
message to clear Local Lockout
messages and set all devices to
Local (REN).

Check that LOCALlightis on and REMOTE light is off. Press numbered pushbutton switches

and check that switches change status (LEDs on and off). If not, the Driver failed to process
the Clear Lockout/Set Local Message,

NOTE This cReck determines i Deiver is unaadressed by the Absrt mesyage The Drivermrust be e
remote state, be able to handshake, recognize its own address, and make remote/local
changes, Do not use numbers “9” and “0”, Enter and run the following applicable program.
Thealphacede®“a...” followed by astring of numbers indicates whichattenuator sections are
selected. The code “b ... " and string of numbers indicates attenuator sections not selected.
HP 9825A
0: rem 7
1: wrt 728,"al2345678"

2: wert 728,"pl2345678"
3: gto O
4: end
HP 9835A and HP G845A
10 REMOTE 7
20 QUTPUT 728:;"R12345878"
30 OQUTPUT 728;"B12345678"
40 GOTO 10
50 END
. HP G835A and
Bescription HP 9825A (HPL} 08454 (BASIC)
Send Abort Message to i 7 ABORTIO7
unzaddress Driver,
OPERATOR'S Checkthatdriver'sfront panel LEDs1 thmugh 8 blink each time Abort Messageis sent. If not,
RESPONSE

then Driver is not processing Abort Message.

3-8
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Table 3-3. HP-IB Message Reference Table

Operation

Related
HE-IB , ‘ Interface
Message Applicable Response Commands Functions®
¢ and Controls*
| Data Yes All front panel functions, except LINE ON/OFF 410, 1.2, .
switch, are programmable. The front panel REMOTE ‘AHI,
indicator turns on when addressed. SHO
Trigger Neo The Driver does not respond to the trigger message. GET DTo
Ciear No The Driver does not respond to the clear message. DCL, SDC DCo
Remote Yes The Driver remote mode is enabled when the REN bus REN RL1**
line is true, However, it remains in local {ie., the front
panel is active) until it is addressed to listen the first _
time. The output signal is unchangead. The front panel
REMOTE indicator turns on when in remote mode.
Local No The Driver does not respond io the Local message. See GTL RL1**
,,,,,, | Clear Lockout/Set Local. e S
Local- “¥eg— -t L0 GALkeyis-disabled-Only-thre-controfervanrreturn O RE**
Lockout the Driver to loeal. 5
o llear oo o) Yes. L Driver goestolocal.and local lockout.is cleared when... ..l REN ... BRI
Lockout/ REN goes false, ' ‘
Set Local
Pass Control/ No The Driver has no controller capability Co
Take Control
Require No The Driver cannot generate a service request command. SRQ SRoO
Bervice
Status Byte No The Driver does not respond to a serial poll. SPE, SPD TO
Status Bit No The Driver does not respond to a parallel poll. "PPO
Abort Yes The Driver stops listening, IFC T, L2
*Commands, Control lines and Interface Functions are defined in IEEE Std 488 and ANS! Std MC1.1. Knowledge of these might not be
necessary if your controller’s manual describes programming in terms of the twelve HP-IB Megsages shown in the left column.
**The Driver does not have complete RL1 capability since it can not process the Go-To-Local (GTL) message.

Complete HP-1B capability as defined in IEEE Std 488 and ANS] 8td MCI.1 is:

SHO, AH1, T0, TEG, L2, LEG, DCO, DT, RL1, C0, 8RO, PPY.

3-9



QOperation

\HP-IB 2

Receiving the Data Message
The Driver responds to Data Messages when in
remote and addressed to ligten,

Data Message input Format. The programming
data string for the Driver consists of a string of
ASCII coded characters composed of one or both
of the following fields:

[Adm] [Bdn]

where A or a = general on command
B or b = general off command
dm = any digits 0—9 (excluding dn)
dn = any digits 0—9 {excluding dm)

The Driver responds to an alphanumeric data
string such as “A12B34” when the Driverisin the

Remote state and addressed to listen. (The alpha .

charactersin the data string can be either upper or

- - The data-string is further defined.as. follows:

Model 11713A

Tahle 3-4, HP-IB Conirol Statement Resulis

Ax Bx Ay By A/B9 A/B0

where Ax Bx = Data string for ATTEN X, ';{vhere X

can be none, one or more of'the
digits 1, 2, B or 4.

Ay By=Datastring for ATTENY; wherey
can be none, one or more of the
digits 5,6, 7or 8. If Ax (Ay)usesa
digit, thenthat digit may notbe
used in Bx (By).

A/B9=HP-IB Command for switch 89, and

A/B 0= HP-IB Command for switch S0.

e.g., “A12B34 A56B78 A9 By’

The data string contains the operation selected by
the operator (desired contact closure, value of
attenuation, etc.). The coded command from the
controller is converted by the Driver into control
voltages. The output control voltages drive the
device and iluminate front panel lights that indi-
cate the operation selected. Table 3-4 shows the
relationship between each programming code and
the effect it has on the output at each connector/
pin. Table 3-5 shows the programming strings
required to set up various three- and four-section
attenuators to the desired levels of attenuation.

Figures 3-3 and 3-4 show the rear panel connec-
tions and the HP-IB commands necessary to
change the position of the SPDT RF Switch and
the Coaxial Switch.

3-10

For sample programs and explanations using the
9825A Desktop Computer, refer to the Program-
ming Note, Index Number 11713A/9825A-1, an
Introductory Operating Guide for the 11713A At-
tenuator/Switch with the 9825 Desktop Computer.

Program Execution Time. Theresponse time for the
Driver is defined as the time between data valid
{DAV) changing from a high to a low and the
output signal at the rear panel connector chang-
ing state. The switching speed of the Hewlett-
Packard programmable attenuators is 20 ms in-
ciuding 10 us for the Driver{(ATTEN outputs). The
switching speed for the R¥ switches is 50 ma plus
20 ms for the driver (89 and S0 outputs).

Sending the Data Message

The Driver does not have the capability of sending
a Data message.

Front Conneclor | Command Result
Panel Connector Pln
Diglts Numbars A - B
1 ATTEN X 5 ‘H L
& L H
2 7 H L
8 L H
3 9 H L
10 - L H
4 11 H L
12 L H
5 ATTENY 5 H L
§ i H
6 7 H L
8 L H
7 9 H L
10 L fi
8 11 H i
12 | L | H
9 59 A v +2.4V
[y S0 A S 7 AV |
B ||
H = Open (High}
L = Closed {Low) — current sink to chassis ground
= Connected o chassis ground.
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Operation
 HP-1B
Table 3-5. Attenuation Levels and Corresponding Data Strings
0—11 dB or 0—-110 48 Altenuation
4.Section Attenuator {e.g.,, HP 8494 or HP 8456)
ATTENUATCR X {Pushbuttansh: 1 2 3 4 ATTENUATOR Y {Pushbuttons): B 7 8
Attenuator Section (dB) |1 2 4 4 Attenuator Section (dBy: 10 20 40 40

Attenuation Pragram Codas Attenuation Program Codes
{in d8) “HP-IB {in dB) m
X Y ATTEN X ATTER Y X ¥ ATTEN X ATTEN Y
0 0 B1234 B5678 6 60 A24B13 ABEBET
1 10 A1B234 ABB878 T T4 Al124B3 ABBRRBT
2 20 A2B134 A6B578 8 80 A34B12 AT8BB6
3 30 A12B34 ABGB7R g 90 Al34B2 ABT8B6
4 40 A4B123 ABBBET 16 100 AZ34B1 ABT8BS
5 a0 A14B23 ABBB67 11 116 Al1234 A5678
0—70 dB Attenuation
3-Section Attenuator (e.g., HP 8485)
ATTENUATOR X (Pushbations): 1 2 3 2 ATTENUATOR Y {Pushbutons): 5 6 7 8
v = et st - - SN .B{“m et b= b e e et - - — ﬂt
Attenuator Section (dB): 10 20 40 Used Attenuator Section (dB): 10 20 | 40 Used
L Attenuation.fin dB) . { . . Program Codes i XM1s%. 1 . Atlenuation fin d8} Program Codes .3
XorY ATTEN X RTTEN Y Xary ATTEN X ATTEN Y
0 B123 B567 40 A3B12 ATBBE6
16 A1B23 ABBB7 50 Al13B2 ABTBG
20 A2B13 AGBE7 60 A23B1 AB7BS
30 A12B3 ABBBT 70 Al23 ABBT
. 070 dB Attenuatien
4-Section Attenuator (e.g., HP 8495K)
ATTENUATOR X {Pushbuttons}: 1 2 3 4 ATTENUATOR Y {Pushbuttens): 8 i 8
Attenuator Section (dB): 10 20 20 20 Attenuvator Section (8B 10 20 20 20
Attenuation (in 48] Program Codes QRamicyp Attenuation In dB} Program Codes &zLaalop
Xar¥ ATTEN X ATTEN Y Xory ATTEN X ATTEN Y
0 B1234 B5h678 40 AZ4B13 AGBBART
10 A1B234 ABBSTR 50 Al24B3 ABBEB7T
20 AdB123 ARBEBT 60 AZ34B1 ABT8BE
30 Al14B23 ABBRBBT 70 AlZ34 ABG78

311
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HP-1B COMMAND B9

HP-LB COMMAND "BS8” CONNECTS PORT C ANO PORT 2, ALSO TURNS
FRONT PANEL LED FOR PUSHBUTTON $ QFF.

11713A SPOT RF SWITCH
INTERNAL REAR PANEL -
e
+24
24 Ve ON A/;\
' Nt

-~

FORT L [

B

¢

ol L®

+24 Ve
+24 Vde COM
HP-1B COMMAND A9
HPI8 COMMAND “AS” CONNECTS PGRT C AND PORT 1, ALSO TURNS
FRONT PANEL LED FOR PUSHBUTTON 3 ON. .
11713A SPOT RF SWITCH
INTERNAL REAR PANEL
oo
+24 Ve Q

A

gof

o

W

+24 Vde

(?@ O+

+24 Vde COM

*When driving the HP 8671B, it is recommended that fwo

28.7V zener diodes be connected back fo back across the
terminals (HP Part No. 1902-0572).

3-12

Figure 3-3. Connections for HP 87618 Switch
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HP-1B COMMAND BO

HP- 18 COMMAND “B@” CONNECTS PORT C AND PQRT {, ALS0 TURNS
FRONT PANEL LED FOR PUSHBUTTON C OFF.

COAXIAL SWITCH

50¢

5052
117134
INTERNAL REAR PANEL (-}
‘ - X PORT 2 b
+24V65N DRIVE FIN
A Ry 7
; PORT 2
o O el
i
i B
| @)
' —{HT PIVOT PORT G
ARMATURE ‘
o
94 d : PORT 1
¢ +724 Vde COM D%?VE PN - ——
HH ! BORT 1
b
; ” i ’ o rary i
HP-1B COMMAND AD
HE-I8 COMMANG “A3" CONNECTS PORT C AND PORT 2, ALSO TURNS
ERONT PANEL LED FOR PUSHBUTTON 8 ON.
COAXIAL SWiTCH
500
17134
INTERNAL REAR PANEL -
(“""'_A"—ﬁ T —
PORT 2 )
26 Vig O A/S?\ DRIVEPIN|
0O THF _
B
@ T (HpE— g pwor
Yg—i‘/o—— , _ ARMATURE PORTC
+24 Vi .: PORT 1
+24 Vg £0M f
DRANERN) e[
{HH BORT 1

Figure 3-4. Connections for HP 33311 Series Switches
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Receiving the Trigger Message
TheDriver does notrespond to the Trigger message.

Receiving the Clear Message
The Driver does notrespond to the Clear message.

Receiving the Remote Message

The Remote message causes the Driver to switch
to the remote mode. The Remote message has two
parts: the remote enable (REN) and address-to-
listen. The Driver’s outputs donotchange with the
lecal-to-remote transitionn. The REMOTE LED
turns on when the Driver is in remote mode.

Réceiving the Local Message

The Driver doss not respond to the Local message.
When the Driver is in remote mode, it can be
returned to local mode with a Clear Lockout/Set
Local message.

“The front panel LOCAL key can also retarn the - -

.. Driver to local mode. However, pressing the
LOCALkevmightinterrupt a data message tothe
Driver. This would leave the Driver in a state
unknown tothe controller. Thissituation would be

undesirable and is avoided by setting the Local .

Lockout condition which disablesthe LOCAL key.

Receiving the L.ocal Lockout Message

The LOCAL pushbutton switch is disabled with
Local Lockout in effect, The Driver is returned to
local through program control by the controller.

NOTE

The Driver may also bereturned to local
by turning the Driver LINE switch OFF
then ON, but this defeats the purpose of
the Local Lockout and the system con-
troller loses control.

Receiving the Clear Lockout/Set Local
Message '

The system controlier sends a Clear Lockout/Set
Local message to clear the Local Lockout condi-
tlon and return all devices to local. No instrument
settings are changed when going from local lock-
out {remote control) to local control.

Receiving the Pass Control Message

The Driver does not respond to the Pass Control
message because it cannot act as a controller.

3-14
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Sending the Require Service Message
The Driver cannot send a Require Service Message.

Sending the Status Byte Message

TheDriver does notrespondtoaserial pollandasa
result does not send the Status Byte message.

Sending the Status Bit Message

The Driver does not respond to a parallel poll and
as a result does not send the Status Bit message.

Receiving the Abort Message

The Driver stops listening when it receives the
Abort message. The Abort message is the means
by which the controller sets the Interface Clear
(IFC) bus line true.

OPERATOR MAINTENANCE

Operator maintenance is limited to replacement of
the rear panel fuse. The main acline fuse is located
on the rear panel in the Line Power Module (see

e Figure-3-23 - To-remove-the-fuse; first-remeve-the— - -

line power cable from its jack, Slide the fuse com-
partment cover to the left, then pull the handie

marked FUSE PULTL and.remove the fuse.

WARNING I

Be sure to select the correct fuse rating
for the selected line voltage. Do not use
repaired fuses or short circuited fuse-
holders. To do so could cause o shock or
fire hazard. Fuseratings are listed on the
label attached tothe Line Power Module.

CONNECTIONS TO 117134 ATTENUATOR
DRIVERS

General

In the 11713A circuitry, each front panel ATTEN-
UATOR X or ATTENUATOR Y pushbutton con-
trols a pair of transistor drivers (see Figures 3-6
and 8-13}, (The front panel pushbuttons are also
separately programmable,; While one transistor is
saturated and its output is grounded, the other
transistoris cutoff and floats at a high impedance,
A common 24V line provides the driving power for
the external devices. The devices controlled may
total up to ten if the total load current is equal to or
less than 850 mA. No one device may sink more
than 650 mA.

-,
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NOTE

Todriveten devices, the 11713A requires
attenuator cables connected at ATTEN

Xand Y and switch cables connected to
59 and S0.

Itis recommended that two 28.7V zener
diodes be connected back-to-back across
the relay coils to reduce voltage tran-
sients (HP Part No. 1902-0572).

The attenuator cables (see Figure 3-5) are supplied
with 12-pin connectorsthat may not be useable on
some equipment. In these instances, the cables
may be modified by removing a connector. (A 9-
wire cable with only one connector is available
under HP part number 8120-2178.) Table 3-6 des-
cribes the cable wire colors/connector pin num-
bers and corresponding status of the front panel
pushbutfon indicators. To drive a simple non-
latching relay, only one wirein a pair needs to be

used for the ground (Figure 3-6).

QOperation

Driving Additional Coaxial Switches

Figure 3-4 shows the rear panel connections and
the HP-IB commands necessary to change the
position of HP 33311 series coaxial switches.
These connections are made to the S0 outputs.
{Connections to the 89 output can also be used.)
However, control for the HP 33311 coaxial
switches may also come from the rear panel
ATTEN X output or ATTEN Y output. Figure 3-5
illustrates the connections/pin numbers for each
connector: ATTEN X or ATTEN Y. By using these
same connections to 33311 switches, control can
be extended to four additional switches or eight
switches if both outputs are used and to 10
switches if the S9 and S0 outputs are also used.

NOTE

Because of voltage and current limita- -
tions this application applies to the
standard 83311B and not to Option 01].

Table 3-6. Attenuater Cable Connector Pin Numbers and Wire Color Codes

 Eront Pans! Pushbuttons® Rear Panel connectors ATTEN X or Y, and Attenuator Cable ..
ATTENUATOR X, Y and SWITCHES .
Pushbutton Number |  Pushbutten LEDs Pin Numbers Attenuater Gable Wire Color Code
1 Red (24 Vde)
2 White/Brown (Gnd)
3.4
SWITCHES (Connected to 83 and SO outputs)
g ON ATTENX 3 (89%-A) Gray
g OFF ATTEN X 4 (S9-B) White/Red
0 ON ATTENY 3 (80-A) Gray
0 OFF ATTEN Y 4 (80-B) White/Red
ATTENUATOR
X Y
1 5 [ OFF 5 Violet
ON 8 Yellow
2 g { OFF 7 Black
ON ] Green
3 - { OFF 9 Orange
- ON 10 Blue
4 8 { OFF 11 Brown
ON 12 White
*The ON/QOFF status of the pushbutton lampa indicates which cable wire or pin on the rear panel connector is grounded. For example, if
ATTENUATOR X pushbutton 3isilluminated, pin 10 of the ATTEN X connector {blue wire of the cable} ia grounded and pin 9 floass ata high
impedance. For the SWITCHES, if pin 3 is grounded {(lamp on), pin 4 is conneacted to +24V.




Operation

Connections for Four-Section Attenuator

A typical connection for a programmable four-
gection attenuatoris provided in Figure 3-5. To use
one four-section attenuator assembly, an attenua-
tor cable is connected to either the ATTEN X out-
put (A6J1) or ATTEN Y output (A6J2); both out-
puts must be connected to have more than four

attenuator segments.

Relay Drivers

Figure 3-6 shows the connections for a simplified
relay driving circuit. This circuit is adaptable for

simple non-latching relays. With connections to
both the attenuator and switch outputs on therear
panel, atotal of 10relays may be on at one time (if
total current is less than 650 mA). However, since
there are dual transistor and relay drivers, where
one driver is on while the other is off, a total of 20
relays may be controlled.

Model 11713A

CAUTION

If the total continuous load current of
650 mA is exceeded, damage may result.
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Model 11713A Performance Tests

SECTION 1V
PERFORMANCE TESTS

INTRODUCTION PERFORMANCE TEST

The procedure in this section tests the instrument’s Test equipment and accessories required to per-

electrical performance. form the fest are listed in Table 1-3. Equipment
' other than the recommended models can be used

The test can be performed without access to the provided the minimum specifications are satis-

interior of the instrument. fied.

PERFORMANCE TESTS

OPERATIONAL VERIFICATION

DESCRIPTION This procedure checks the Driver to give reasonable assurance that it is working properly
by performing checks on major functions. This test and the local operator’s check in
Section IIl will ensure that the Driver is operational.

o ATTENUATOR
- — - T 137104 ATTENX 7 | 1
pRIVER | I
ATTENUATOR
CONTROLLER ATTEN ¥ y
T Y e e L HEIEE OO0 OO o ! |
,  HPIB | [Te e[1189 '
724
2
BF SWITCH
RF SWITCH
Figure 4-1. Operational Verification Test Setup
EQUIPMENT: Controller . . . . . . . . . . HP9825A
Attenuvators {2} . . . . . ., . . HP 8495K
RF Switches{(2) . . . . . . . . HPB&T&1B
PROCEDURE: 1. Connect equipment as shown.

2.  Key in program shown in Table 4-1.

3. Run the program following instructions given in the display of the controller.

4-1
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Table 4-1. Performance Check Program Using 9825A Controtler (1 of 3)

Model 11713A

WO~ whE O
. ve e am e mt es ax as

10:
1i:
12:
13:
14
15:
16:

73
~dBr beepsdsp.llepress..1)1l3A-LOCAL- BUTWON” sip

Loy oo i i e i e

19
20
211
22
23z
241
25:
261
27 s
28:
29:
3G
31:
32:
33:
34
35:
36:
37
38:
39
40
41
42
43:

44,

"11713A OPERATOR S CHECK":

dim ¥$[3]

dev "ASD",703;£fxd 0;spc 4

"X=time between switching commands" :100+¥%
"E=Error counter":0+E

beep;dsp "SET Address Switches to 00800011";stp ;rem 7

;. ¢1l 'LdOf ;beep;dsp "REMOTE LED ON and # s OFF?(y/n)"

cll ‘chkerr”

cll 'LdOn";beep;dsp "REMOTE LED ON and # s ON?(y/n)"
cll “chkerr’

lcl 7;rem 7;beep;dsp "LOCAL LED ON and # s ON?(y/n)"
c¢ll “chkerr”’

cll 'LdOf jbeep;dsp "REMOTE LED ON and #°s OFF?(y/n)"
cll chkerr

cll "LAOf’ beep dsp "REMOTE LED OQ and # s OFF° v/ny"
cli chkerr C

beep;dsp "11713A LOCAL LED ON?(y/ni"
cll “chkerr’

beep;dsp "Press LOCAL bhutton for 205econds" 1lic..7
wait 8500;500+X

beep;dsp "Did ¢ s cbange state? (y/n)"

¢ll "Lé0n";cll “LACE’

cll ‘chkerr”’

beep;dsp "SET Address Switches to 0011100";stp

12345678%0+J;for K=1 to 19

wrt 728,"a"&str{(J);wait X

wrt 728,"b"&str(J);wait X

dsp "All #°s LED should Switch ON&OFF®

next K

beep;dsp "Did # s LEDS switch ON&OFF?(y/n)"
¢ll “chkerr”’

if E=Q0;prt "NO ERRORS" ,"END OF CHECK"

i1f E#0;vrt "NUMBER ERRORS=",E,"","END OF CHECK"
end

"Ld0n":for J=1 to 10;wrt "ASD","A"sstr (10frc({J/10)});gto +2

"LAOf":for J=1 to 10;wrt "ASD","B"s&str (10frc(J/10))
walt X:next J:ret

"chkerr":ent "",¥$;if pos(cap(¥$),"Y")=l:ret
1+B+E:ret

4-2
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Table 4-1. Performance Check Pregram Using 9825A Controller {2 of 3)

Performance Tests

0: Comment line identifying Driver number and type of check.
1: Dimension a (1X3) array for yes or no response.

2: Device “ASD" attenuator switch driver with address 703; fixed format for zero digits to right of
decimal point; space four lines.

3; Comment setting time of 100 ms between switching commands and place in variable X.

4: Comment and setting counter “E” {or error count.

6: Calculator cutputs audible tone and an instruction in calculator display; stops program, waiting for
continue buiton to be pressed; remote message (REN) to Driver.

8: Calls subroutine LED off, calculator outputs audible tone; comment question in calculator display,
is REMOTE LED on and numbered pushbution LEDs off? Press y or n {ves or no).

9: Calls subroutine labeled check error; a no response is stored here.

10: Calls subroutine labeled LED on; calculator outputs audible tone; comment question in Cd}culator

dzsplay, is REMOTE LED on ;;?;T:i numbered pus}zbutton LEDs off? Press y or nn (yes or no).

12 Same as 9

12: Sets bus to local {RE‘\f) then sends remote message (REN) to Driver,; caleulator s audible

tone; comment questmn in calculator cimplay, is LOCAL LED on and nambered pushbﬁtton LEDs
on? Press v or n (yes or no).

13: Same as 9.

14: Call subroutine LEDs off; calculator ocutputs audible tone; comment guestion in calculator display,
is REMOTE LED on and numbered pushbution LEDs off? Press v or n (ves or nao).

‘15: Same as 9.

16: Calls subroutine LEDs off; calculator outputs audible tone; comment guestion in calculator display,
is REMOTE LED on and numbered pushbutton LEDs off? Press y or n (yes or no).

17: Same as 8.

18:; Calculator outputs audible tone; comment instruction in caleulator display, press LOCAL pushbut-
ton; causes program to stop.

19 Calculator outputs audible tone; comment question in caleulator display, is LOCAL LED on? Press
y or 1 (yes or no). ‘

20: Same as 9.

21; Calculator outputs audible tone; comment instruction in caleulator display; sends local lockout to
Driver and, holding LOCAL pushbutton, checks to see if return to local is defeated.

22: Causes program to wait 8500 ms; assigns B00 {o variable X,




Performance Tests

Tahle 4-1. Performance Check Program Using 9825A Controller {3 of 3)

Model 11713A

23: Calculator outputs audible tone; comment question in calculater display, did numbered pushbutton
1LEDs change state? Press y or n (yes or noj.

24: Calls subroutine LEDs on and subroutine LEDs off.

25: Same as 9.

27; Calculator outputs audible tone; comment instruction in caleulator display, set Driver address
switches to binary 0011100 or decimal 28; causes program to stop.

29: Assign string values to variable “J” corresponding to front panel switch numbers; set up counter
“K” for 1 to 10.

30: Addressed to listen message sent to Driver; use lower case “a” and the string in “J” to turn push-
button LEDs on; wait assigned time in variable X,

31: Addressed to listen message sent to Driver; use lower case “b” and the string in “J” to turn push-
button LEDs off;, wait assigned time variable X.

32: Comment in calculator dlsplay netmg aii of the numbered pushbutton LEDs shouid qwztch on and

- off, RN e 2l e e e SR e e -

33: Repeat for next value of “K",

34: Calculator outputs audible tone; comment question in calculator dmplay, chd numbercd pushbutton

—LEDschangestate? Press vy oy wives orhs).

35 Same as 9.

36: If counter “E” is equal to zero, print “NO ERRORS” and “END OF CHECK” on calculator printer.

37: If counter “E’ does not equal zero, then print “NUMBER ERRORS” in “E” and “END OF
CHECK” on calculator printer.

38: Causes program to stop and resets program line counter to zero.

40: Label for subroutine to turn LEDs on, as the counter “J” increments from 1 to 10; address Driver to

listen; use upper case A and the string of 10 times the fraction of “4” over 10 to turn LEDs on. Go to
line 42.

41: Label for subroutine to turn LEDs off, as the counter “J” increments from 1 to 10; address Driver to
listen; use upper case B and the siring of 10 times the fraction of “J” over 10 to turn LEDs off.

42: Causes program to wait for time in “X"; repeat for next value of **J’’; returns program execution at
end of a subroutine to line following the statement that called the subroutine, -
43: Label for subroutine to count errors; prompt causing program to wait for entry of (values of varia-

bles) y or n from keyboard; this entry goes into the array. Take first letter entered, convert it to cap-
itals. Itis Y, then return. If it 1s N, then next statement.

44: Increment error counter “E” return.

4-4
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SECTION V
ADJUSTMENTS

The 11713A has no internal elecirical or mechani-
cal adjustments.

Adjustments

5-1/5-2
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

INTRODUCTION

This section contains 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 manufacturer’'s code
numbers.

ABBREVIATIONS

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

* mraticsand other partsof the manual, otherabbes ™~
_viation forms are used with lower case and uppex....

case letters.

REPLACEABLE PARTS |

Table 6-2 lists all repﬂléceablérpért;s in reference
designator order. Table 6-3 contains the names

and addresses that correspond to the manufactur-
er’s code numbers.

ORDERING INFORMATION

To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number
with the check digit (CD), indicate the quantity
required, and address the order o the nearest
Hewlett-Packard office (see NOTE below). The
check digit will ensure accurate and timely pro-
cessing of your order. To order a part that is not
listed in the replaceable parts table, include the
instrument model number, instrument serial num-
ber, the description and function of the part, and
the number of parts required.

SN .\ | & N I -

Within the USA, it is better to order
directly from the HP Parts Center in

Mt NMiew, California—Ask your-nearest
HP office for information end forms for
the “Direct Mail Order System.”

6-1
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Table 6-1. Reference Designations and Abhreviations (1 of 2)

W
¢
REFERENCE DESIGNATIONS
AL L. ... .. assembly E ,.,.,..... miscellaneous P ... electrical connector UL, integrated circuit;
AT attenuator; isolator: electrical part {movablie portion); micrecircuit
termination ... fuse plug Voo, electron tube
B ..... ..., .. fanimotor FL, . o i filter R . transistor: SCR: VR voltage reguiator;
BT . . . .. battery H.......... . hardware triode thyrstor breakdown diode
C . e capacitor - HY .. ....... circulator e e s resistor W . ... cable:transmission
cP L. .. coupler J ... electrical connector BT ..., thermistor path; wire
CR ....... dode: diode {stationary portion); S switch X oo . socket
thyxgtor; varacior jack T ... 0. . . transformer Y oL, ., erystal unit (piezo-
nc .. directional coupler TB + ... terminal board electric or quartz)
DL ... ... . delay line K ... ... ... relay TC .. .... thermocoupls Z . ... tuned cavity;tuned
»s ....... annunciator: Lo..... ¢oil; inductor TP .. ... \ test point cireuit
signaling device M..,..i.0va.o. . mefer
¢audible or wigualy; MP ... ... miscellanecus
lamp; LED mechanical part
ABBREVIATIONS
B T O 112 0:2 1: 08 oo poeflicient - o CRBBage s s seleetronie-datan oo INE v iz e e ppdnternal— = 4
ac . ... aiternating curxrent  COM..,...... common processing kg ... kilogram
|... .ACCESS ..... accessory _ gomposition e flectrolytie Kz . ... ... Kilohertz
ADJI ... .... adjustment ... complete encapsulated PN . kilohm
AfD . ... analog-to-digital .. eonnector BXT ... ... .. external kv . kilovoit
AR .. ... audio frequency CP ..,.... cadmium plate Foo... . ... cv ... farad 1 S e pound
AFC . ... ... automatic CRT ... cathode-ray tube FET ....... field-effect LEC L. L., inductance-
PRSP 1 Fo LYY + B contro} CTL complementaty $TARSIEIO. i s o o CBRACILEDICE. “i. ‘{
AGC .. ... automatic gain transistor logic FiF ... ... ... flip-flop LED .. light-emitting di 6» i
eontrol OW L, . continuous wave FH | , .. flat head LF . ..... lowfrequency ;
AL ... ... aluminum ewW ... ... . clockwise FiLH ... fillister head EG oo v .+, long
ALC ... .. automatic level e L., e .. centimeter FM, | frequency modulation LH .......... left hand
cantrol Dia ., .. digitalto-analog |8 front panel LIM ... .. ... Hmit
AM ... amplitude modula- dB .. ... .. ..., decibel FREQ ....... frequency LIN . linear taper (used
tion dBm . ., . decibel referred FXD ... oo n fixed in parts list)
AMPL ... ... .. amplifier to 1 mW - gram linm .o o o, . Hnear
APC . ... automatic phase de Lo, direct current GE ... . germanium LK WASH |, .. lock washer
control deg . degree (temperature GHz . ..... . gigaheriz LO ... iow;:locel oscillator
ABSY ..., ... assembly interval or diffey- GL . . .. Blass LOG ... . logarithmic taper
AUX ..., .. ... auxiliary o ence) GND....... ground(ed} (used in parts list)
AVE L .. .. e . . Average e e degree (plane H oo henry log ........ logrithm{ic)
AWG L. .. American wire ° angle} h oL, e e hour LPF .. low pass filter
gauge C ...... degree Celsius HET ... .. . heterodyne LV .. ... ... low voltage
BAL . v ..+ ... balance o {eentigrade) HEX ........ hexagonal m ..., metre (distance)
BCD ... ... binary coded o degree Fahrenheit HD ..o i head MmA L milliampere
decimal K ....... degree Kelvin HDW ... ... .. hardware MAX ,...... maximum
BD ..... P board DEPC deposited carbon HF . ... high frequency MO L. . megohm
BE CU v ... berylium DET ...... . detector HG........ ., mergury MEG meg (109) (used
copper diam , .. ...... diameter HI ............. high in parts list)
BFO .. ... beat frequency DIA diameter {used in HE . ... Hewlett-Packard MET FLM .. .. metal film
ascillator parts list) HPF ..... high pass filler MET OX metallic oxide
BH .. e binder head DIFF AMPL .. differential Hit ....... hour (used in MF ... medium frequency:
BKDN . ..... breakdown amplifier parts list) microfarad (used in
BE ... bandpass div. ., . ... ... .. division HYV ........ high voltage parts lst)
BEE .. ... bandpass filter DPDT L, L. double-pole, Hz ... ... 0. Hertz MFR . ... .. manufacturer
BRS ..., ... ..., brass double-throw IC integrated circuit mg ... ... milligram
BWO ... .. backward-wave DR ..., . ... drive oL inside diameter MHz ........ megahertz
oscillator sy double sideband IF ... ..., intermediate mH . millihenry
CAL - ..., ... calibrate DTL . ... dicde transistor frequency - mho L, ., . e mho
cow counter-clockwise logic IMPG ... impregnated MIN ... minimum
CER Ve e e ceramic DVM .. digital voltmetex in ., , inch min . ..., minute {time)
CHAN . ........ channel ECL emitter coupled INCD incandescent R minute {planc
(<325 S centimeter logic INCL include{s) angle)
CMQO . . cabinet mount only EMF |, electromotive force INP input MINAT .. .. ... miniature
COAX ., e coaxial ING ... ... ingulation mm L. millimeter
sl
¢
NQTE R
All abbreviations in the parts list will be in upper-cass,
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Table 6-1. Reference Designations and Abbreviations {2 of 2)

Replaceable Parts

modulator

..... OD .. ... outside diameter PWV . ... ,. peak working TD | e o .. timte delay
MOM ... momentary OH ,........ ovalhead voltage TERM ., ..., .. terminal
MOS ... .... metal-oxide QP AMPL ... operational RC ... ..... resistance- TEFT .. thinfilm transistor

semiconductor amplifier capacitance TGL ... ... toggle
s L. .. . . millisecond OFT ... option RECT rectifier THD ... .. ... .. thread
MTG ........ mounting asc ... ... ... osciliatar REF ......... reference THRU ., .. ..., through
MTR ., .. meter {indicating OX .. . 0. oxide REG ... ... regulated 3 titanium
device) Oh e cunce REPL ...... replaceable TOL ... ... tolerance
mV ... .. miilivelt L0 ohm RF .. ... radio frequency TRIM . ... ... trimmer
mVace .. . millivolt, ac P, peak (used in parts RFi radio frequency TSTR .. ... .. transistor |
mVde ... ... millivolt, de list) interference TTL transistor-iransistor
mVpk millivolt, peak PAM . ., . pulse-amplitude RH round head: right logic
mVp-p ... millivolt, peak- modulation hand ' TV L L ..., telavision
to-peak PC L. printed circuit RLC ..., .. resistance- TVI  television interference
mVrms , ., , millivolt, rms PCM | . pulsecode modula- inductance- TWT .. traveling wave tube
mw ... milliwats tion; pulse-count capacitance UL, micro {10°%) {used
MUX . R multiplex modulation RMO . rack mount only in parts list)
MY ... .. mylar PDM .. ... pulse-duration rms , ., ., root-mean-square UF . .. microfarad {used in
MA L., microampere modulation RND . .......... round parts list)
UE microfarad pf ......... picofarad ROM .. read-only memory UHF | . altrahigh frequency
LE .. ... microhenry PH BRZ phosphor bronze R&P ... .. rack and pane} UNREG unregulated
Hdmho (..., .. micromhbe PHL .. ........ Phillips RWV ... reverse working Vo e volt
Hs ... .. . microsecond PIN ... positive-intrinsic- voltage VA ... .. . voltampere
BV oo microvolt negative 5 . scattering parameter Vac . ..., ..., volts, ac
MVac . .. ... microvolt, ac PIV ..o peak inverse [ second (time) VAR e variable
MVde .. ..., microvolt, de voliage ... second {plane angle) VGO voliage-controlled
MVpk microvolt, peak pk Lo ... peak SB..... stow-blow {fuse) ascillator
AV p-p mierovolt, peak- PL . phase lock (used in parts list) Vde ..., .. ... volts, de
ta-peak PLO .. Phaselock  SCR .. silicon controlled = VDCW. . yols, de,working
Vs 1T RieRdVSIE FRsT T 7T T T oseillator 77T T T T rectifier; screw used in parts lst}
FE0 microwatt PM . . phase modulation SE selenium V(FY ... .. volts, filtered
e s Dty ~RANSatpere — —PNP- ————positive-negative————=gRE P TsEctions TWEO T T CvariEhle Ty Bgiehidy
NC ne connection pogitive SEMICON semicon- oscillator
N/C . normally closed PIO o, . . part of VHF , .., .. very-high fra-
NE ...........- neon POLY . ., ... polysivrene superhigh fre- guency
NEG ....... . niegative PORC .. ...... porcelain Yok . volts, peak
SR 13 S wanofarads - —POS POtV rpOEITORTS) U TEI SO VBT T VeI, peak-to pealk
MIPL ... .. nickel plate {used in parts list) sijver Vems ..., ... volts, rnsg
NGO ... normaily open POSN .. ... ... pesition SL ..., ..., .. .. slide VSWR ... voltage standing
NOM ..., ... nominal POT ... .. potentiometer . signakto-noise ratio wave ratic
NORM ... .. normal PP peak-lo-peak SPDT ., .... single-pole, VIO ... voltage-tuned
NPN . negative-positive- PP .. peak-to-peak {used double-throw oscillator
negative in parts list) SPG . ....... ., . spring VTVM vacuum-tube
NPO negative-positive PPM ., ... pulse-position SR . ..., .. . split ring voltmeter
zerc (zerQ iempera- modulation SPST ,..... single-pole, V(XY ..... volts, switched
ture coefficient) PREAMPL ... preamplifier single-throw W e watt
NRFR .. notrecommended PRF . ... pulserepetition 888 . .... single sideband Wi . with
for field replace- frequency S8T ...... stainliess steel WiV working inverse
ment PRE . ... pulserepetition STL L oo e steel voltage
NSR ... .. not separatefy rate SQ oo square WW ., ..... wirewound
replaceable BS .o . picosecond S5WR standing-wave ratio WO L., without
NS e nanosegond S point SYNC ... ... synchronize YIG .. vyttrium-iron-garnet
nWw ...... nanowati PTM ... ..... pulse-time T .. timed (slow-biow fuse} by oo characieristic
OBD ... order by deserip- modulation TA .........,, tantalum ifmpedance
tion PWM .. ..... pulse-width TC ... ..... temperature
modulation compensating
NOTE

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

MULTIPLIERS
Abhreviation Prefix Multipte

T tera 1012

G giga 1o?

M mega 106

X kile 103

da deka 10

4 deci 1071

e centi 1072

m milli 163

23 micre 1686

Y nano 1978

D picoe 10—k2

f femto 1015

a atto 1028
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Table 6-2. Replaceable Parts

Mode! 11713A

tBackdating information in Section VII

Reference HP Part |C . Mir
. ; t Description Mfr Part Number:
Designation Number (D Qty P Code rt
att 11713-600121 1 1 | INTERCOHMECT & POUER SUPPLY ASSEMBLY 28480 | 11713-60012
AlCH 0180-2181 | 4 1 | CAPACITOR-FXD {300UF+75-10% S0VOC AL 00833 | 539-7471-02
2686-012% | 8 & | SCREW-MACH $0-32 .312-IN-LG PAN-HO-POZI 00000 | CROER BY DESCRIPTION
2190-0011 | 8 8 | WASHER-LK INTL T NO. 10 .19S-IN-ID 28480 | 2150-001!
AIC2 o18g-2221 | 3 1 | CAPACITOR-FXD 7200UF+75-10% 15VDC AL 28480 1 0180-2221
2680-0129 | 8 SCREW-MACH 10-32 .312-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
2190-001t | 8 WASHER-LX INTL T NG, 10 L195-IN-ID 28480 | 2190-0011
A103 0180-0281 | 3 t 1 CAPACITOR-FXD TUF+-10% 35V0C TA 56289 | 150D105X803542
AlCA 0180-2141 | 6 t | CAPACITOR-FXD 3.3UF+-10% SOVDC TA 56289 | 1500335X905082
AiCS a580-0187 | 8 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC Ta §6289 | 150D225X$020A2
ArcRY t301-015¢ | 3 4 | DICDE-PUR RECT 460V 750MA DO-41 28480 | 1801-0159
ALCRZ 1901-0280 | 5 2 | DICDE-PYR RECT 100V 1.5 28480 | 1901-0200
A1CR3 1901-015¢ {2 DICOE-PUR RECT 400V 75014 DO-41 28480 | 1g01-8159
AICR4 1961-0159 {3 DICOE-PUR RECT 400V 750MA DO-41 28480 | 1901-0159
A{CRS 1901-0208 | § DIODE-PUR RECT 100V 1.54 - 28480 | 1901-0200
ALCRE 1901-0158 | 3 DIODE-PUR REST 400V 750HA DO-41 28480 | 1901-0159
AT 1251-3283 | 1] % | CONNECTOR 24-PIN ¥ HICRORIBBON 78480 | 1251-3283
A2 126-5318 | § 4 | CONMECTOR, 34-PIN 28480 | 1251-5316
A1T3 1261-5318 i § CONNECTOR, 34+PIN . 28460 | 1251-5316
Atl4 1251-3888 | 4 1 | CONNECTOR 10-PIN M POST TYRE 28430 | 1251-3894
L TATHEY T T TR RSREEOT] e e TCLEVIS, THODIEIET T T T T T T T T T ) TREARe T TR ITESGy o T 0 T e
2200-0%47 | 4 2 | SCREM-MACH 4-40 ,5-IN-LG PAN-HD-POZYT 28480 | 2200-0147
e e e e e 2260000813 | 2| NUTAREX 2 ALKUR _4=40.2 THIL o 8842 IN=THK e 0000 | ORDER - BY_DESCRIATION o oo b e
{ATTACHES I1 TO MOTHER BOARD {AY)
ATHP2 11713-80001 ) 0 CLEVIS, MODIFIED 28486 | 11712-80001
2208-0147 | & SCREW-TACH 4-40 .S-~IN-LG PAN-HD-PORY 28480 | 2200-0147
2260-0008 | 3 NUT-HEX-U/LKLR 4-80-THD ,GO4-TN-THK 00000 | ORDER BY DESCRIPTION
CORTHERYTTTTTTTTT IV TEE0TR T 7 SUPRGRT IRTERCONNECT S0ARD 78433 AR S -
atart 1884-6244 19 1 | THYRISTOR-SCR VRRM:408 3585 | 526000
ATRI 1810-0136 | 3 2 | NETWORK-RES 10-SIP MULTI-VALUE 28480 1810-0136
ALRZ 1810-0136 | 3 NETWORK-RES 10-SIP MULTI-VALUE 28480 | 1810-6136
AtR3 1810-0041 | 8 1 b NETWORK-RES 9~SIP2.7K CHH X 8 28480 | 1810-0041
AtR4 0698-0082 F 7 1 [ RESISTOR 464 1X .125W F TC=0+-140 24546 | €4-1/8-70-4640-F
ATRS 0757-0438 | 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-5111-F
ALTEY 1251-0609 | 0 2 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7 50 | 28480 | 1251-0800
A1TD2 1261-0600 | 0 CONNECTOR-$GL CONT PIN 1.14-Mr-BSC-SZ S0 | 22480 | 1251-0800
A1US 1826-018F | 1 1] 1c v RELTR T0-3 27014 | LM3ZIK
2360-0205 |} 3 t | SCREW-MACH 8-32 .75-IN-LG PAN-HO-POZI 00000 | ORDER BY DESCRIPTION
2190-0008 |3 1P WASHER-LK EXT T NO. 6 . 141-IN-ID 28480 | 2190-0008
3050-8688 |8 3 1 WASHER-FL RTLC NO. 6 .147-IN-ID 28480 | 365¢-0068
2180-0008 ] 1 3 | WASHER-LK HLCL HO. 8 .141-IN-ID 28480 | 2190-0008
2420-0002 | 6 3 | NUT-HEX-DBL-CHAM 6-32-THD .109~IN-THK 28480 | 2420-0002
1400-0017 | o 4 | CLAMP-CABLE .3%2-DIA .375-UD NYL 28480 | 1400-0017
2380-0121. |2 1 | SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZT 00000 | ORDER BY GESCRIPTION
AfU2 1826-0559 {7 { F IC 340 ¥ RGLTR T9-3 27014 | LM340K-24
2360-6117 {8 6 | SCREW-MACH 5-32 .375-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
8150-0035 18 4 ] UIRE 220G /G 300V PVC TX30 1050 28430 | 8!50-0035
2420-0001 |3 6 | NUT-HEX-U/LKWR §-32-THD . 109-IN-THK 80000 | ORDER BY DESCRIPTION
g150-014t | 7 4 | UIRE 22AUG U/Y 300V PVE TX30 105C 28480 | 8150-0141
ATVRI 1902-3326 | 4 1| DIODE-ZNR 43.2Y S% DO-3S PO=.44 TC:+.08% | 28480 | 1302-3328
ATXAY NOT ASSISNED
ATXAZ 12511385 | 6 4 | CONNECTOR-PC EDGE 22~CONT/ROU 2-ROWS 28480, | 1251-138%
AIXAZ 1251-1385 | 8 CONNECTOR-PC EDGE 22-CONT/ROU 2-ROWS 28430 1251-138%
AYKAG 1251-1365 | 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROUS 28480 1261-1365
ALKAS 1251-1365 | & CONNECTOR-PC EDGE 22-CONT/ROU 2-ROUS 28480 1261-1385
42 11713-800021 § 1§ DRIVER ASSEMBLY 28480 1174380002
AzCY 0180-4084 |8 16 | CAPACITOR-FXD .1UF ++20% 50VDC CER 28490 | 0150-4084
4262 0180-0374 | 3 4 | CARACITOR-EXD 10UF+~10% 20VDC T4 $6289 | 150D106X902082
A2C3 0160-4084 | g CAPACITOR-FXD . 1UF +-20% SOVOC CER 28480 1 0180-4084
See introduction to this section for ordering information
-4 *Indicates factory selected value



Model 11713A Replaceable Parts

Tabie 6—2. Replaceable Parts

Reference HP Part |C ‘ . Mir
Designation Number 1D Qty Description Code Mfr Part Number
A2CR1 1901-0050 | 3 42 | DIODE-SUITCHING 8OV 200MA 2NS DO-3§ 28480 | 1901-0050
A2CR2 1961-0050 | 3 DICDE-SWITCHING B8OV 200HA 2NS D0-3% 28480 1 1901-0050
A20R3 1001-0450  § 3 DIODE-SWITCHING 8OV 200MA 2NS DO-3% 28480 | 1501-0050
AZCR4 1901-0050 {3 DIOCE -SWITCHING 8OV 200MA 2NS 0O-35 28480 | t1901-0050
A2CRS 1901-0050 3 DICDE-SWITCHING 80V 200HA 2NS DO-3% 28480 | 1991-0050
AZCRE 1901-0850 3 DIODE -SWITCHING BOV 200HA 2NS DO-35 28480 | 1901-0050
A2CR7 19010050 | 3 DIODE -SWITCHING 80V 200MA 2NS DO-35 78480 | 1901-00%0
AZCRE 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-3S 28480 | 1991-0050
A2CRS 1901 -6650 3 DIGUE -SWITCHING 8OV 200HA 2NS DO-15 28480 | 1961-00%0
AZCRID 19010650 3 DIODE-SWITCHING 8OV 200HA 2NS DO-35 28480 | 1901-0050
AZCRU 19010050 | 3 DIODE-SWITCKING 80V 200MA 2NS DG-35 28480 | 1961-0050
AZCR1Z 1901-0050 | 3 DIODE-SWITCHING 80Y 200MA NS DG-35 28480 | 1901-0050
AZCRIZ 1901-00650 {3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 | 1301-0050
A2CR14 1§01-0050 {3 DIODE-SWITCHING BOYV 200HA 2NS D035 28480 | 1901-8050
A2CR1S 1901-0050 3 DIODE-SWITCHING 80Y 200HA 2NS DO-35 28480 | 180%-¢0s0
AZCRIE 1901-0080 | 3 DIODE-SWITCHING 80Y 200MA INS DO-35 28480 | 180%1-0056
A2CR1T 1801-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1801-0050
A2CRI8 1801-005¢ | 3 DIGDE-SWITCHING 80V 200MA 2NS DO-35 28480 | (80%-0050
A2CR19 1801-0050 | 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1801-0050
AzZCR20 1901-0080 | 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 18010050
AzcR21 1901-005¢ | 3 DICCE-SWITCHING 80V 200MA 2NS DO-35 28480 | ts01-0050
A2CR22 e} 1901-0050 ) 3 .}_.DIODE-SWITCHING 80V 200MA 2NS DO-35 _ | 28480 1 1601-0080. . _ _ . . . _ ... .. _
COET T ARCRAYT T U TGRS LTI T T BIOBE -SUTITCHING §0V 260MA 2NS 00-35 28480 1801-0050
A20R24 1001-005¢ | 3 DIOCE-SWITCHING 8OV 200MA 2NS DO-35 28480 | 190%-0050
Con e e AZCR2S oo foA800-0080. B3 - -DI0OE=SULICHENG-BOV. - 200HA—ZNG- D0=36: = = f-084080 ] 480420080~ ==. * . = - = .
AZCR2S 1961 -0050 3 DIGDE-SWITCHING 8OV 200MA 2NS DO-35 28480 | 1901-0050
AztRz? 1901-0650 | 3 DIODE-SWITCHING 89V 200MA 2NS DO-3S 28480 | 1901-0050
AZCR2E 1901-0050 {3 DICDE-SWITCHING BOV 200MA 2NS DO-3%5 28450 ] 1901-00%0
,,,,, .. A2CR2g | 1901-0050 {31 . DIODE-SWITCHING BOV 200M& NS DO0-35_ .. ... . & 2848070 1901-00S0 ...
B | H2CRIY BEREY K] DIDGE-SWITCHING 86V 200MA™ ZNS DO-3% 28480 1801-0050
AZCR31 1901-0050 ] 3 OIODE-SUITCHING S0V 20004 2NS DO-35 28480 | 1901-0050
A20R32 1961-005¢ | 3 DIODE-SWITCHING 80Y 200MA 2NS 00-35 28480 | 1901-0050
A20R33 1901-0050 | 3 DIODE-SWITCHING 86V 200MA 2NS DO-35 28480 | 1801-0050
A2CR34 1801-0088 | 2 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-00S0
42CR3S 1901-0088 | 3 DI0DE-SWITCHING 80V 200MA 2NS DO-35 28485 | 180%-0050
AZCR36 1901-0050 | 3 DIODE-SWITCHING 80V 200MA ZNS DO-35 28480 | 1501-0050
A2CR3T 19010050 | 3 DICDE-SWITCHING 80W 200MA 2NS DO-35 28480 } 1801-0030
A2CR38 1801-0650 3 DIODE-SWITCHING 80V 20014 2NS DO-35 28486 | t901-00%0
AZCR39 1901-0080 |3 DIGDE-SWITCHING B8OV 200MA 2NS DO-35 78486 | 1901-00%0
AZCR4Q 1901-0050 13 DIOBE-SWITCHING 80Y 200MA 2NS DO-35 28480 | 1901-0050
A2CRA4Y 19010050 | 3 DIODE-SWITCHING BOV 200MA 2NS [0-35 28480 | 1901-00%0
A2CR42 1901-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS [O-3% 28480 | 1901-G0S0
A1 0480-118¢ | ¢ 2 | RELAY 2C $VDC-COIL .SA 125VAC 28480 | 0499-1180
AZKZ 0480-1180 } 0 RELAY 20 $VDC-COIL .5A 125YAC 78480 | 0499-1189
A2n 5040-6847 | 6 1 BOARD EXTRACTOR, RED 28489 | s040-5847
5000-9043 | & 4 1 PIN:P.C. BOARD EXTRACTOR 28480 | 5000-9043
AZHPZ 117T13-20008 2 i DRIVER-TRANSISTOR SUPPORT 28485 | 11713-20008
2200-0107 16 2 | SCREW-MACH 4-40 .375+IN-LG PAN-HD-POZT 00800 | ORDER BY DESCRIPTION
3050-6105 | 6 8 | WASHER-FL MTLC NO. 4 ,125-IN-ID 28480 | 3050-0105
4201 : 19540810 | 2 TRANSISTUR NPN ST PD=625i) FT=200MHZ 23480 | 1654-0810
4202 1854-0810 | 2 TRANSISTOR NPN SI PD=62SHW FT=200MHZ 28480 1 1834-0810
AZ03 18%4-0632 | 7 16 | TRANSISTOR NPN SI DARL PO=40u 24713 ] rsEaon
A204 1854-0633 | 7 TRANSISTOR NPN ST DaRL PD=40u 0a713 | miesoo
AZ0S 1854-0633 | 7 TRANSISTOR NPN 5I DARL PD=40u 04713 | MIE8QD
4206 1854-0633 | 7 TRANSISTOR NPN ST DARL PD=d40l 04713 | MIFS00
AzQ7 1854-0633 | 7 TRANSISTOR NEN SI GARL PO=40L 04713 | HIEB06
A208 1854-0633 | 7 TRANSISTOR NPN SI DARL PD=404 04713 | MIESSS
4208 1854-0833 | 7 TRANSISTOR NEN SI DARL PD=40y 04713 | MIES0S
A2010 1854-0633 | 7 TRANSISTOR NPN ST DARL PD=40y 04713 | WIESOD
A201 1854-0633 | 7 TRANSISTOR NPN ST DARL PD=40Y 04713 | 1WUER0D
a2812 1854-0833 [ 7 TRANSISTOR NPN ST DARL PO=40U 04713 | HIgsco
42013 1854-0633 | 7 TRANSISTOR NPN ST DARL PD=40U 04713 | MIES0D
A2014 1854-0833 | 7 TRANSISTOR NPN ST DARL PU=40H 04713 | HIESCO
A201% 1854-0633 | 7 TRANSISTOR NPN SI DARL PO=40u 04713 | MIESCO

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII 6-5




Replaceable Parts

Table 6-2. Replaceable Parts

Model 11713A

Reterence HP Part |C . Mir
, i Description Mir Part Num
Designation | Number |D Qty P Code ber
AZQIE 1854-06332 7 TRANSISTOR NPN SI DaRL PD=40W 04713 HIE800
AZQLY 1854-0633 7 TRANSISYOR NPN SI DaRL PD=40W 04713 HIE8OG
AzZa18 1854-0633 7 TRANSISTOR NPN 31 DARL PO=40Y 04713 HIESO0
AZ01S 1854-0810 2 TRANSISTOR NPN SI PO=B25MJ FT=200MH2 28480 1854-0810
AZ020 1854-0810 2 TRANSISTOR NPN SI PD=G2SHMW FT:200MHZ 28480 ) 1854-8%50
A2R1 047570288 2 4 RESIATOR 13.3K §% 1254 F TC=0+-100 19701 MF4CY/8-TC-1332-F
A2RZ 4688-8084 g 16 RESISTOR 2,18K 1% 1254 F TC=0+-108 24548 C4-1/8-10-2151-F
AZR3 0898-0084 ] RESISTOR 2.15K 1% 1254 F TC=0+-102 24546 C4-t/8-T0-215¢-F
AZR4 0698-0084 g RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
AZRS 08498-0084 8 RESISTOR 2.15K 1X 1254 F TC=0+-100 24548 C4-1/8-70-2151-F
AZRB 0757-0289 4 RESTISTOR §3,3K 1% .1254 F TC=0+-100 19701 MF4C1/8-TQ-1332-F
AZRT 0B888-0084 g RESISTOR 2.15K 1% 125 F TCs0+-1G0 24548 C4-1/8-T8-21581-F
AZRS 06380084 8 RESISTOR 2.15K 1% 1254 F TC<0+-100 24548 C4-1/8-10-2151-F
AZRI 4688-0084 3 RESISTOR Z.15K 1% 125U F TC=0+-100 24548 C4-1/8-Y6-2151-F
AZR1Q 0698-0684 g RESISTOR 2.158K 1% L1284 F YC=0+-108 24546 C4-1/8-T0-2151-F
AZRY1 0698-6084 k] RESISTOR 2.13K 1% 125U F TC«0+-100 24546 CA-1/8-TO-21581-F
AZR12 0858-0084 ] RESISTOR 2,45k 1% 125U F TC=C+-100 24548 C4-1/8-T0-2151-F
AZR1Z {E88-0084 a RESISTOR 2.18K 1% 125U F YC=0+-100 24548 L4-1/8-T0-215)-F
AZR14 9648-0084 g RESISTOR 2.15K 1% 4254 F YC:0+-100 24548 C4-1/8-T6-21%1+F
AZRIS $698-0084 g RESISTOR 2.15K % 1254 F TC20+-100 24548 C4-1/8-T8-2151-F
AZRYS 06980084 g RESISTOR 2,15K 1% .125W F TL€=0+-100 24545 C4&-1/8-T0-2181-F
o ASRLT .. .|.ossg-oo84 jed 1 RESISTOR 2.1SK 1% .125W F 1C=0+-100 | 24546 | C4-1/B-T0-2151-F
AZR18 D892-0084 =4 RESISTOR 2. T8l 1Y T28u v  Teelvy 180 7 7 yradsug P ta-yjgsvh-2isfap 70 ~omsm e
BP0 8T R Bl 2 [ 26 BERTIL LS IN OO T 2o TR e b TONA L DIBILSOEN L o e e
A2u2 1820-1873 8 IC BFR TTL LS INV 0CTL 2-INP 27074 DHa i LSa8N
AZ MISCELLANEDUS PaRTS
| §040-0239 8i . L ?,HE‘?HAF; COMPOUND(FOR TRANSTSTOR HOUNTING | 05820 ) 20
0580-2076 1 g NUT-HEX-PLSTE TKE -30-THD T3 IN-TRK 128480 [ 0590-0076
A3 $11713-60003] 0 1 LAYCH ASSEMBLY 28480 11713-60003
A3CHT 0160-4084 8 CAPACITOR-FXD .1UF +-20% S0VDC CER Z8480 G160-4084
A3C2 4160-4084 8 CAPACITOR-FAD . 1UF +-20% 50VDC CER 28430 61604084
A3C3 £0160-4084 8 CAPACITOR-FXD . 1UF +-20% S8VDC CER 28480 0160-4084
A3CA C160-022¢ ¥ 2 CAPACITOR-FXD 33UF+-10% 1OVDC Ta 56289 1500336301082
A3CS G160-4084 8 CAPACITOR-FXD 1UF +-20% S0VOC CER 28480 0180-4084
A3CSH 0180-022% 7 CAPACITOR-FXD 33UF+-10% 10VOC TA 56269 150D336%901082
A3CT 0180-0374 3 CAPACITQR-FXD 10UF+~10% 20VDC TA 56289 $500106X802082
A3CR1 1941-0040 i % DIODE-SWITCHING 30V SCHA 2NS DO-395 28480 1901 -3940
A3Mt 5040-6852 3 1 BOARD EXTRACTOR, ORANGE 28480 5040-6852
$0946-8043 € PIN:P.C. BOARD EXTRACTOR 284480 5080-8043
A3Qt 1854-0810 2 TRANSISTOR NPN ST PD=625MJ FT=200MHZ 28480 $854-0810
ASR1 G757-0444 1 2 RESISTOR 12.1K % 1256 F TC=0+-100 24548 C4-1/8-T0-1212-F
A3R2Z 07570444 i RESISTOR 12.1K 1% 12%4 F TC:0+-100 24548 C4-1/8-T0-1242-F
A3RZ VIST-0280 3 2 RESISTOR 1K 1% . 1256 F TC=0+-120 24548 Ca-1/8-70-10G01-F
AL 1820-1212 b1 5 TC FF TIL LS J+X NEG-EDGE-TRIG 01265 SHTALS112aN
A3LZ t820-1242 i+ IC FF ITL LS J-K NEG-EDGE-TRIG 01248% SHT4LST124N
A3U3 18201212 8 IC FF TTL LS J-K NEG-EDGE-TRIG Q4285 SNTH.S51124N
AllUd 1820-1212 ] IC FF TTL LS J-K NEG-EDGE-TRIG 01285 SNTALSH1 240
A3LS 1820-1212 o] IC FF TTL L8 J-K NEG-EDGE-TRIG 51295 SH?GLSF!ZAM
A3LS $8920-0683 8 1 IC Iny TTL S HEX t-INP 0128% SNT4S04N
A3UY 1529-0681 4 1 1T BATE TTL § HAND QUAC 2-INP 51235 ENT4S0CN
A3ZWRY 1902-3070 S 1 IODE-ZNR 4,22V 9% D0O-35 POs. 4y 2848¢ 1962-3070
A4 t1713-§C0041 1 1 REMOTE LOCAL LOGIC ASSERBLY 28480 11712-60004
A4LY 018602055 g 7 CAPACITOR-FXD .OTUF +80-20% 108VDE LER 28480 8160-20%%
Aacz 01602955 g CAPACITOR-FXD .0DtUF +80-20% 108VDC CER Z2BABG 0160-2055
A4C3 8180-205% g CARPACITOR-FXD .OTUF +B0O-20% 100VOC CER 28480 0160-2055
A4L4 0tBC-208% g CAPACITOR-FXD (QIUF +80-20% 100VDC CER 28480 0160-20655
AGCE 01602055 g CARACITOR-FXD .OIUF +8C-20% 100VOC CER 28480 Q180-2095
See introduction to this section for ordering information
*Indicates factory selected value
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Model 11713A Replaceable Parts

Table 6-2. Replaceable Parts

Reference HP Part C . Mfr
; . t Description Mfr Part Number
Designaticn Number |D Qty P Code r mb
A4CE 0180-2065 | 9 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 | 0160-2055
AGCT 0160-2055 § § CAPACITOR-FXD .O1UF +80-20% (00VDC CER 28480 1806-2055
A4CH 0180-0374 | 3 CAPACITOR-FXD 10UF+-10% 20vDC TA 56289 | 15QD106X902082
AdtRY 5040-6848 | 7 1 | BOARD EXTRACTOR, YELLOY 28480 | 5540-6848
5000-9043 | 6 PIN:P.C. BOARD EXTRACTOR 28480 | 5000-9043
A4RY 0757-0280 | 3 RESISTOR 1K 1% .125K F TC=0+-100 24546 | C4-1/8-T0-1001-F
Adus 1820-1428 | g 3 ¢ IC MUXR/DATA-SEL TTL LS 2-T0-1-LINE GQUAG | 01295 | SNT4LSIS8N
Ad4UZ 1820-1216 | 3 2 | IC OCOR TTL 4§ 3-TG-8-LINE 3-INP 01295 [ SN74LS1I8N
A4U3 1820-1428 | ¢ IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD | 01295 | SN74L&138N
Adu4 1820-1202 |7 T | IC GATE TTL LS NAND TPL 3-INP 01295 | SNTALSION
A4US 1826-1204 | 9 T} IC GATE TTL LS NAND DUAL 4-INP 01295 | SN74LSZON
A4UE 1820-5112 | 8 3 | IC FF TTL LS D-TYPE POS-EDSE-TRIG 01295 | SNT4LST4AN
ASUT 1820-1428 | § IC MUXR/DATA-SEL TTL LS 2-70-1-LINE auad | 01295 | swn74sisen
A4UB 1820-1216 | 3 IC DEOR TTL LS 2-T0-8-LINE 3-INP 01295 | SN74LS138N
AdUg 1820-5112 | 8 IC FF YTL LS D-TYPE PCS-EDGE-TRIG 01295 | SNT4LS74AN
As1G 1820-1189 | i 2 | IC INY TTW LS HEX 1-INP 01295 | SN74LSOMN
AdUt1 1820-1197 | g 1| IC GATE TTL LS NARD QUAD 2-INP 01295 | SNT4LSOON
AS 11713-80005 | 2 1 | HP-I2 HAMDSHAKE & DATA INPUT ASSEMBLY 28480 11713-6000%
-} 01602055, L8 L o o - CAPACTIOR=FXD— 01UF+60- 20%-100v54 SER = i~ 20480~ |=g1gpsggeg === ~ - = + = = — o
0160-2055 19 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 | 0160-2085
0160-2085 9 CAPACITOR-FXD .D1UF «8G-20% 160VDC CER | 28480} 9160-2085 et
—— OB ROGE @ e AR T TORYF KO TOF FE0S20%” T00voe £od 28480 | 0160-205%
0160-2226 | 8 2 1 CAPACITOR-FXD 2200PF +-S% 300vVDC MICA 28480 | 0160-2226
ASTE 0160-2055 | ¢ CAPACITOR-FXD .O1UF +B0O-20% 100VDC CER 28480 | 0160-2055
ASCT 0160-3533 |0 1] CAPACITOR-FXD 470PF +-5% 300VOC MICA ]
. .kSCE  DAB0-2226 0 b B S CARACTEOR-EXD:2200PF- 42 5% -300VOC- HICK -
ASCY 0180-9374 | 3 CARPACTTOR-FXD 10UF+-10% 20VDC TA 15001 06X962082
ASCiD 0140-0192 |5 2 | CAPACITOR-FXD 68PF +-5% 306YDC MICA 72135 | DMISESSIOI0GWYICR
ASCTY 0140-0192 | 8 CARACITOR-FXD 68PF +-5% 300YDC MICA 72136 | DMISEGBGIOI0OWVICR
ASHP1 5040-6851 2 1 | BOARD EXTRACTOR, GREEN 28480 | $040-6851
5000-8043 |8 PIN:P.C. BOARD EXTRACTOR 28486 | 5000-9043
ASR1 0698-3444 |1 § | RESISTOR 315 1% .125U F TC:0+-100 24545 | C4-1/8-TO-31ER-F
ASRZ 0698-3444 | 1 RESISTOR 316 1% .28 F TC=0+-100 24546 | C4-1/8-T0-316R-F
ASRZ 0698-3444 | 1 RESISTOR 316 1% 1264 F 1Cx0-109 24548 | CA4-1/8-T0-316R-F
ASR4 0757-9189 | 3 3 | RESISTOR 21.5K 1% . 1254 F TC:0+-190 24548 | £4-1/8-T0-2182-F
ASRS 0757-0199 | 3 RESISTOR 21.8K 1% 1254 F TC=0+-190 24546 | CA4-1/8-70-2182-F
ASRS 0757-0198 | 3 RESISTOR 21.8K 1% 128U F TCs0+-100 24548 | (4-1/8-T0-2182-F
ASRTT 0757-6438 | 3 3 | RESISTOR 5.11K 1% .1254 F TC=0+-100 24545 | C4-1/8-TG-$111-F
Asrg? 0757-9438 | 3 RESISTOR 5.11K 1% .1264 F TC=0+-100 | 24546 | C4-1/8-TG-5141-F
st 1820-0621 2 Y] IC BFR TTL NAND QUAD 2-Thp 01295 | SNT438N
AByR 1820-1112 | 8 1c FF TTL LS -TYPE POS-EDRE-TRIG 01295 | SNT4L5T4AN
ASU3 1820-1207 |2 IC GATE TTL LS NAND 8-Inp 01295 | SN74LS30M
ASU4 1820-651% | 3 t ] IC IW TTL HONOSTBL RETRIG/RESET QUAL 04713 | rCeeosp
ABUS 1826-0904 § 4 f ] IC COMPIR TTL L MAGTD S-BIT 07263 | B3L2dpc
ABUE 1820-1416 | § 2 1 IC SCHAITY-TRIG TTL LS INV HEX 1-INg 01295 | SNT4LS1AN
ASU7 1820-¢416 | § IC SCHMITT-TRIG TTL LS INV HEX 1-IN@ 01295 | SNTALSTAN
AsUg 11713-80002 ] 1 1| I, Prom 28480 11713-80002
ASU9 1820-1199 | ¢ I INV TTL LS HEX 1-INP 01295 | SN74LS04N
A8 1171360010 | 8 1] INTERFACE ASSEMBLY 28480 11713-60010
ABIY 1261-5399 | 4 2 | CONNECTOR 12-PIN M CIRCULAR THO&KOM 28480 1251-5399
A812 1261-5388 | 4 CONNECTOR 12-PIN # CIRCULAR THORKOM 28480 12545399
AB13 1261-5318 | § CONNECTOR, 34-RIN 28480 12515318
ASHPS 5380-0111 | 0 3 | STANDOFF-RVT-ON .25-IN-LG 6-32THD 00000 | ORDER BY DESCRIBTION
ABHPZ 0380-0111 0 SYANDOFE-RVT-ON .25-IN-LG 6-32THD 00000 | ORDER BY DESCRIBTION
ABHP3 8380-0111 0 SYANDOFF-RYT-ON .25-IN-LG 6-327THD 00000 | ORDER 8Y DESCRIPTION
ASSH 310t-1973 | 7 T | SWITCH-SL 7-1A DIP-SLIDE-ASSY .14 S0VOC 28480 | 3101-1973
{HP-JB ADDRESS ¥

See introduction o this section for ardering information
*Indicates factory selected value
tBackdating iaformation in Section VI] ’ 6-7




Replaceable Parts : Model 11713A

Table 6-2. Replaceable Parts

Reference HP Part |C s Mir ®
; ; t Description Mir Part Number
. Designation Number |D Qty P Code
AB MISCELLANEOUS PARTS
B150-6448 | 7 3 | WIRE 244uG BR 380V PYC 7X32 80C 28480 | 8150-0448
B150-0449 | 8 2§ UIRE 24AUG R 300V PVC TX32 80C 28480 | 8150-0449
8150-0450 | § 4 | WIRE 28AUG 0 300V PVC 7X32 80C 28480 | 8150-0450
8156-0451 | 2 1| UIRE 24AUG Y 300V PVC 7X32 80C 28480 | 8150-0451
8150-0452 | 3 z | UIRE 24AUG & 300V PVC 7X32 86C 28480 | 8150-0452
A7 11713-60007 | 4 t | SUITCH BOARD ASSEMBLY 28480 | 11713-80007
A7C 0160-4084 | B CAPACITOR-FXD ,1UF +-20% S0VOC CER 28480 | 0180-4084
AIC2 0166-4084 | 8 CAPACITOR-FXD 1UF +-20% S0¥DC CER 28480 | 0160-4084
ATC3 £160-2055 19 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 | ©166-2955
a7c4 0160-2055 | 9 CAPACITOR-FXD ,G1UF +B80-20% 100VDE CER 28480 | 01B0-2055
ATCE o180-9127 |2 16 | CAPACITOR-FXD 1UF +-20% 25VOC CER 28480 | 0160-0127
ATCE 0150-0127 | 2 CAPACITOR-FXD 1UF +-20% 25¥DC CER 28480 | @160-0127
A7C7 0180-205% |9 CAPACITOR-FXD .01UF +86-20% 100VDC CER | 28480 [ bt6e-2085
4708 D160-2085 |9 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 | £160-2058
ATES 0160-2055 | ¢ CAPACTTOR-FXD LO1UF +80-20% 100VDC CER 2848G | 0150-208%
ATC1O 0160-40R4 |8 CAPACITOR-FXD . 1UF +-20% SOYOC CER 26480 | 0160-4084
K7L 0150-4084 | 8 CAPACTTOR-FXD |, 1UF +-20% S0VOC ER 28480 | 0160-4084
A7C12 0180-3127 | 2 CAPACITOR-FXD UF +-20% 25VDC CER 28480 | 0160-0127
ATC1Z 0180-6127 | 2 CAPACITOR-FXD 1UF +-20% 25V0C CER 28480 | 0160-0127
A TE g = e e o wOABRA084 o drBudr v |- CORACLIOR-EXD. JUE. £220% SOMDC.CER.... .. _.1. 28480, } 0180-4084 _ L
ATC1S 0160-4084 | 8 CAPACITOR-FXD . 1UF +-20% SOVDC CER 28480 | ordo-dgEd” T T T T T T
Y £ Sl 20 v L I s AP AT T ORRD T4 204 SOVRE-CER e s D848 0 [ DLBGd0B A i
A7C17 0180-0127 |2 CAPACITOR-FXD UF +-20% 25¥0C CER 28480 | 0160-0127
A7C18 0180-0127 |2 CAPACITOR-FXD TUF +-20% 25VOC CER 28480 | 0160-0127
A7C19 g160-0127 |2 CAPACITOR-FXD (UF +-20% 25VOC CER 28480 | 0160-0127
ATC20 0160-4084 | 8 CAPACITOR-FXD . 1UF +-20% S0VOC CER 28480 | 0160-4084
arc2 0150-4084 | 8 " CAPACITOR-FXD .1UF +-20% SOVDC CER - | 28480 | 0160-4584 ' ‘E
Ac22 ots6-4082 |8 CAPACITOR-FXD . fUF +-20% S0¥DC CER "] 28480 | 0160-4084
A7C23 ote0-0127 |2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 | 0£160-0127
A7C24 £150-0127 {2 CAPACITOR-FXD 1UF +-20% 25V0{ CER 28480 | ©0180-0127
A7C2% 0180-0127 |2 CAPACITOR-FXD 1UF #-20% 25VDC CER 28480 | 0180-0127
ATDSt 1990-06865 | 3 11 | LED-LAMP LUM-INT=1MCD TF=20MA-BAX BVR=5V | 28480 | 1990-066%
A7052 1990-0665 {3 LED-LAMP LUM-INT=1HCD IF=20MA-MéX BYR=SY | 28480 | 1590-0665
A7D53 1990-0685 | 3 LED-LAMP LUM-INT=18CD IF=20MA-MAX BVR=SV | 28480 [ 1890-0665
A7054 1996-0665 | 3 LEG-LAMP LUM-INT=1HCD IF=20MA-MAX BVR=6V | 28480 | 1990-068%
A70SS 1990-0885 | 3 LED-LAME LUM-INT=1MCD TF =20HA-MAX BYR=5Y | 28480 | 1990-0665
ATDSE 1930-0665 | 3 LEB-LAMP LUN-TNT=1MCD IF=20MA-MAX SvR=SYy | 28480 | 1990-066S
ATST 1990-6685 | 3 LED-LAMP LUM-INT={MCD IF=20MA-HAX BVReSV | 28480 | 1980-066%
ATDS8 1990-06865 | 3 LED-LAMP LUM-INT=HCD IF-20MA-MAX BYR=GV | 28480 | 1990-0665
A7DSS 1990-0665 ] 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BYR=8v | 28480 | 1990-0665
A7DS10 1990-0865 |3 LED-LAMP LUM-INT=1MCD IF=20fA-MAX BYR=SY | 28480 | 1990-0665
ATDS11 1990-0665 | 3 LED-LAMP LUNM-INT:41CO IFs20MA-MAX BVR=SV | 28480 | 1990-0865
A70512 1990-0486 | 6 1] LED-LAMR LUM-INTSAMCD IF=20MA-MAX BYR=5Y ] 28480 | 5082-4684
A70513 1990-0835 | 9 1| LED-LAM® LUM-INT=6MCD IF=30MA-HAX BVR=SY | 28480 | HLIMP-1523
8771 1251-5218 |5 CONNECTOR, 34-PIN 78480 | 1261-3318
aray? 1854-0810 | 2 7 | TRANSISTOR NPM ST PD:5250% FT=200MHZ 28480 | 1854-0810
arazt 1854-¢810 | 2 TRANSISTOR NPN SI PO=625M FT=200MHZ 28480 | tB54-9810
AR 0698-3450 | 8 20 | RESISTOR 42.2K 1% 128l F T5:04-160 24546 | C4-1/8-10-4222-F
ATRZ 0898-3450 | 9 RESISTOR 42.2K 1% 126U F TC=0+4-100 24546 | €4-1/8-10-4222-F
HTR3 0757-0442 |9 12 | RESISTOR 10K v . 126 F TL=0+-100 24546 | c4-172-T0-1002-F
ARG 6757-0442 | 8 RESISTOR 10K 1% .1254 F TC:0+-100 24548 § C4-1/8-10-1002-F
ATRS 0757-0442 | 9 RESISTOR 10K 1% 1258 F 10=0+-100 24546 | C4-1/9-T0-1002-F
ATRE 0757-0442 |9 RESISTOR 10K 1% 1254 F 10=0+-100 24846 | C4-1/8-T0-1002-F
ATRT 0598-3450 18 RESISTOR 42,2K '% .1254 F TC:0+-100 24545 | €4-1/8-T0-4222-F
ATRE 0698-3450 | 9 RESISTOR 42,2K 1% .125 ¥ YC=0+-100 24546 | C4-1/8-T5-4222-F
ARG 0698-3447 | 4 11 | RESISTOR 422 1% 125U F TC=0+-100 24546 | £4-1/8-TO-422R-F
ATRIC 0757-0442 |8 RESISTOR 10K 1% 1256 F TCs0+-100 24546 | C4-1/8-T0-5002-F
ATR11 0698-3444 |} RESISTOR 316 1% .1284 F TC=0+-t100 24545 | C4-1/8-T0-316R-F
ATRYZ 0688-3450 | 9 RESISTOR 42,2K 1% 1258 F TCx0+-100 24546 | £4-1/8-70-4222+F
ATRIS 0698-3450 | ¢ RESISTOR 42,2¢ 1% 125U F TC=0+-100 24546 | C4-1/8-T0-4222-F N
AR 0633-3444 | 1 RESISTOR 316 1% .125W F TC:0+-100 24546 | C4-1/8-T0-316R-F oo
ATR1S o7s7-0a42 18 RESISTOR 10K 1% .428W F TCx0+-100 24548 | C4-178-TG-1002-F

See introduction to this section for ordering information
*indicates factory selected value
6-8 +Backdating information in Section VII



Mode! 11713A Replaceable Parts

Table 6-2. Replaceable Parts

Reference HP Part |C . Mir
: ) t Description Mir Part Number
Designation | Number |p| QY P Code

ATRIS 4757-0442 9 RESISTOR 10K 1% 1254 F TC=0#-100 24548 C4-1/8-TO-1902-F

ATR1T §688-3450 e RESISTOR 42,2K 1% . 12%W F TC=0+-188 24546 Ca-t/6-T0-4222-F

ARS8 3698-3450 g RESISTOR 42.2K 1% . 1254 F TC:0+-180 24548 Cé-1/8-10-4222-F

ATRYS 0688-3450 ] RESISTOR 42.2K 1X 1264 F TC=0+-100 24548 C4-1/8-T0-4222-F

ATR2G 4888-3450 ] RESISTOR 42.2K 1% .125W F TC-0+-100 24548 C4-1/8-T0-4222-F

ATR21 0668-3450 8 RESISTOR 42.2K 1% .1258W F TC=0+-100 24548 C4-1/8-T0-4222-F

ATR22 AI57-Ha4z g RESISTOR 10K 1% 125U F TC:0+-100 24548 Ca-1/8-T0-1002-F

ATR23 Q78 7-0442 g RESISTOR 10K 1% 525U F TC=0+-100 24548 Ca-1/8-T0-1002-F

ATR24 0757-0442 ¢ RESISTOR 10K 1% 125U F TC:0++100 24548 C4-1/8-T0-1002-F

ATRZ2S 06388-345¢ ] RESISTOR 42.2K 1% .125W F TC=0+-100 24548 Ca-1/8-Tg-4222-F

ATRZE 0B98-3450 g RESISTOR 42.2K 1% 125 F TC=0+-100 24545 C4-1/8-TC-4222-+

ATRZ? 0B98- 3450 g RESISTOR 42.2¢ 1% 125 F TC=0+-100 24548 Ca-1/8-T0-4222-F

ATRZg . 0E98-3450 3 RESISTOR 42.2K 1% ,125W F Y(C=0+-100 24548 C4-1/8-Y0-4222-F

ATRZS 0698-3450 g RESISTOR 42.2K §% 125§ £ fC=0+-100 24548 C4-1/8-To-4222-F

ATR30 0698-345%0 ¢ RESISTOR 42,2« 1% . 1256 F TC=0+-100 24548 C4-1/8-T0-4222-¢

ATR3 07%7-0442 g RESISTOR 10K 1X . {256 F TC=0+-100 : 745486 Ca~1/8-70-1002-F

ATR32 0797-0442 ] RESISTOR 10K 1% .125W F TC:0+-100 24548 C4-1/8-10-1002-F

ATR33 NT5T-0442 g RESISTOR 10K 1% .12SHW F TC=0+-700 24548 C4-1/8-7T6-1002-F

ATR34 0B4R-345¢ -] RESISTOR 42.2K 1% , 1254 F TC=0+-100 24548 C4-1/8-Y0-4222-F

ATR3S" 0698-3450 g RESISTOR 42.2K 1% ,128uW F 10=0+~100 24548 C4-1/8-70-4222-F

ATR3B 0638-2450 & RESISTOR 422K 1% .125u F TC=0+-100 24548 C4-1/8-T0-4222-F
j-.- - ATR3T . _ . . .. 069813 o N 4 ~RERISTOR 422 - 4% - 425U B FC 0 t00ns = oo e b 24545 AR TOFIIRAT = ¢ e T -
T ATR3S 063%8-3 4 RESISTOR 422 1% 125U F TC=0+-100 24546 Ca~1/8-T0-4228-F

ATR39 0698-3447 | 4 RESISTOR 422 1% . 1284 F TC=0+-100 | 24545 | C4-1/8-T0-422R:F, . . . . . _
B e [ eTolo 1t S 7. . s S 8 SR CRESTSTOR ¥227% 71280 £ 7C«G=-18n T Zasds C4-1/8-10-422E-F

ATREY 0598-3447 4 RESISTOR 422 % 1284 F Y0100 4546 C4-1/8-TG-422R-F

ATk 0698-3447 4 RESISTOR 427 5% 1254 F T0=0+-100 74546 C4-1/8-TH-422R-F

ATRA3 0698-3447 4 RESISTOR 422 1% .125W F 10=0+-100 24548 Ca-4/8-TO-422R-F

A7RA4 §-0698-3447 . L4f . oo oRESISTOR-4PY 4% 125 U-F 0 : S T e S o S T O --

ATRAS 0698-3447 4 RESISTOR 422 1% . 1256 F TC=0+-100 24548 C4d-1/8-T0-422R-F

ATRAS 0698-3447 4 RESISTOR 422 % 125l F TLa04-100 24548 C4-1/8-TH-422R-F

A7S1 5080-9438 7 i1 PUSHBUTTON SWITSH £.C. HOUNT 28480 S060-9436

ATS2 S060-9436 r PUSHEUTTON SWITCH P.C. MOUNT 28480 B060-8428

A753 5060 -9438 7 PUSHBUTTON SWITCH £.C. HOUNT 28480 SO60-9436

A7S4 5080 -$435 7 PUSHBUTTON SWITCM P.C. HOUNT 28480 SO63-0436

A7S5 S080-4438 7 PUSHBUTTON SWITCH P.C. MOUNT 25480 S060-9436

A58 5060 -2438 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 $050-9436

ATSY $080 -2438 7 PUSHBUTTON SWITCH P.C. MOUNT 2848¢ $060-9426

A7S8 3080-9438 7 PUSHBUTTON SWITCH £.C. HOUNT 28480 %060-9436

A7S8 5060 -9435 L7 FUSHBUTTON SWITCH P.C. HOUNT 28480 5060-3436

A7S50 S0B0-9436 T PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-3438

ATSH1 S060-8436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436

AT 1820-1423 4 5 IC MY TTL £S MONOSTBL RETRIG DUAL 8129% SNT4LS123N

ATUZ 1820-1423 4 IC MV TTL LS MONOSTBL RETRIG DUAL 8129% SNTALS123N

ATU3 1820~1423 4 IC MY TTL LS MONOSTHEL RETRIG DUAL 91295 SNT4.5123N

ATud 1820-1423 4 IC MV TTL L5 MONGSTBL RETRIS Dual 1295 SNT4L St23N

aus 1826-1423 4 IC my TTL 4.5 MONOSTBL RETRIG DUAL 812896 SNT74LS123M

A 53960 -0 443 1 H POWER MODULE/LINE FILTER 28480 0964 -0443

ABCH 9160-4065 ) ] CAPACITOR-FXD ,1UF +-20% 250YAC{RMS) 28480 0180-406%

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII 6-9




Replaceable Parts

Table €-2. Replaceable Parts

Model 11713A

Reference HP Part |C o Mir
Designation Number |D Qty Description Code Mfr Part Number
CHASSIS PARTS
F1 2110-0094 9 1 FUSE 1.2%A 250V NTD 1.25X.2% WL IEC 28480 2110-0084
(FOR 100/120V OPERATION)
21100063 Z 1 FUSE .75& 250V NTD 1,25X.25 UL 28430 2110-0083
{FOR 220/7240Y% OPERATION)
MR-
HP1s MP PARTS 1 THRU 15 SEE CABINET PARTS
MME $041-1438 g 1 ROCKER 28480 %041-1418
ul=h g 5041 -028% & 11 KEY CAP, LIGHT GREY 28480 $041-028%
HP1B 5041-0285 & KEY £AP, LIGHT GREY 28486 5541-8285
MR8 5841-028% 8 KEY CAP, LIGHT GREY 28480 5041~0285
i=pels] 5041-028% 6 KEY CAP, LIGHMT GREY 28480 £041-028%
w21 5041-028% B KEY CAP, LIGHT GREY 28480 $041-0285
ne22 S044-0285% 1 KEY AP, LIGHT GREY 28480 £041-028%5
MPz3 5041-0285 § KEY CaP, LIGHT GREY 28480 Sg4t-0285
P24 5041-0285 6 KEY AP, LIGHT GREY 28480 5041-028%
MP25 50410285 6 KEY CAP, LIGHT GREY 28430 $041-0285%
~REsE o ey g R KEY BAD R GREY e e e e s o 284800 QA G2BE e e e -
P27 S041-4285 8 KEY CAP, LIGHT GREY 28480 S641-8285
e 028 7120-4835., 104 .2 | LABEL., TNFC - e e e] L2EABC | 7120-4835
P28 NOT ASSIGNEDR
i 0380-1827 ) 2 SYAMDOFF-HEY . 335~IN-16 §-32-THD 28480 0380-1827
MP31 -0510-0078 6 RETAIMER-RING BSC EXT .5-IN-DIA 5TL 28488 0510-0079
1P32 1510-0091 3 1 BINDING POST SGL SGL-TUR JGK RED | 28489 1510-0091
[gtegeie] TeYo~Uoag 2 # = BINDING=POST- S-S =TUR-JEK~ === == 28480 ft 5400080
P34 1510-0090 4 BINDING POSY SGL SGL-TUR JeX 28480 1510-9090
P35 1510-0090 z BINDING POSY SGL SGL-TUR JGK 28480 1510-0090
P38 1514-0090 2 BINDING POST SGL SGL-TUR JGK 28480 1516~0090
MP3s T126-1160 g ! LABEL, INFO 28480 7120-1160
MP38 T1713-00003] 4 | HEATSINK 28480 11713-00803
2360-0117 8 SCREW-MACH 6-32 L 375-IN-LG PAN-HD-POZT 00008 ORDER BY DESCRIPTION
2420-0001 e NUT-HEX-W/LKWR B=32-THD .104-IN-THK 009890 ORDER BY DESCRIPTION
jyizth] S040-0170 [ 8 GUIDE:PLUG-IN PC HOARD 28480 5040-0170
MP44 5040-0178 5 GUIDE:PLUG-IN PL H0ARD 28480 3040-917¢
MP42 5043-017¢ g GUIDE:PLUG-IN PC BCARD 28480 3040-0170
MP43 $04G-0170 & GUIDE: PLUG-IN PC BOARD 28480 5040-0170
MPa4 $040-0170 & GUIDE:PLUG-IN PC BCARD 28480 SC40-0570
MP4S 5043-0176 8 GUIDE :PLUG-IN PC BUARD 238480 $040-0170
MB4s 5040-0170 & GUIDE :PLUG-IN PC HOARD 28480 5040-0170
ME4T S040-0170 ] GUIDE :PLUG-IN PC BOARD 28480 5040-0170
P48 12513537 8 t CONNECTOR (10-PIN F POST YYPE 28480 1251-3537
tP4a 1400-6017 0 CLAMR-CABLE .312-DIA .375-W6D NYL 28480 1400-0017
rrsot NOT ASSIGNED
=R 11713-80013] 6 t SUPBORT, TRANSFORMER 28480 $113-00013
et 7925-4163 7 i LABEL, ID 28480 T120-4183
MES3 T120~483% L} LABEL, INFO 28480 T120-483%
P54t 11713-000091 © H LOCKING SIDE PLATE 28480 t11712-00008
S1 3101-2080 g 1 SUTTCH-RKR BASIC DPDT 34 250VAC SLOR-LUG 28480 37C1-2088
T $106-4080 7 4 TRANSFORMER - POWER 100/120/220/240V 28480 9160-40820
25800004 § 7 NUT-HEX-DBL ~CHAM 8-32-THD ,128-IN-THK jsltlaluies ORDER BY DESCRIPTION
2180-0017 4 7 WASHER-LE HLLCL NO. 8 .198-IN-TID 28480 21390-0017
3050-0011 3 i1 WASHER-FL WM NO. % .13-IN-ID .2%-IN-OD 28480 30%0-001¢1%
- 29100138 7 4 SCREL-MACH 8-32 2.2%-IN-LG PAN-HD-PQZI 00068 ORDER AY DESCRIPTION
1400 -0017 s} CLAMP-CABLE .312~DIA .375-UD NYL 28480 1400-001t7
[H 8120-2703 8 H CABLE ASSEMELY, 10-CONDUCTOR 28480 8120-2703
w2 8120-2703 8 CABLE ASSEMBLY, 108-CONDUCTOR 28480 8120-2703
43 §120-2811 g 4 CABLE ASSEMBLY, 34-CONDUCTOR 28480 gizo-2811
4 8{20-2811 ] CABLE ASSEMBLY, 34-CONDUCTOR 28480 8120-2811
us 8126-1378 1 1 CABLE ASSY i8AWG 3-CNDCYT JGK-JKT 28480 8120-1378
©e 11713-50008 | 6 H CABLE ASSEMBLY, LINE ON/OFF 28480 1§ 713-60008
{INCLUDES S1)
See introduction to this section for ordering information
6-10 *indicates factory selected value

t+Backdating information in Section VII



Model 11713A

Replaceable Parts

MPE1G MP17

\ |

MP18 A7 MP13 MP20 MP21 MP2Z  MP23 MP24 MP25 MP2§

I

CURTTUSTTOMPIE CATTR 7 AT AT AT TR AT AT AT wear A1
sl D82 D83 _ps4 pss_ ... D86 .. . . DST.. .0S8. DSY . D812 085 e ...0SI0
Figute-§-1--FrontPa nei-Mechamical-Parts——- e
MP31  ABJT MP3t ABJ2 MP33 MP34 MP32 MP35 MP36

WARNING!
- O ONUINGE O RO TEG NN AGANGS
FIfiE HAZARD BEPLALE With ONLY P50y

MP30 MP54 Al MP30 ABS1 MP38 Fi AB

Figure 6-2. Rear Panel Mechanical Parts
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Replaceable Parts

Model 117134

2360-0205 — SCREW
2190-0008 — WASHER/LOK EXT.
INSERT THRU BOARD

1 — FLAT ~ 3050-0065

1— SPLIT LOCK — 2190-0006

1 HEX — 2420-0002

1 CABLE CLAMP — 1400-0017

1~ FLAT - 3050-0066

1~ SPLIT -- 2190-0008

{ — HEX — 2420-9002

MP40

MP41  MPa2 MP43

3 { UZ MOUNTED TO SIDE OF HEAT SIN
2 SCREWS — 2380-0197 :
2 HEX NUTS - 2420-0001

2 SPLIT WASHERS —~ 2180-0018

NUT - 2350-0144 - ON INSIDE
OF FRONT PANEL ATTACHES
éﬂFSZ—MP:iB

v

SCREW - 2360-0121
INSERT THRU BOARD —~ ADD
FLATWASHER — 3058-0066
SPLIT WASHER — 2190-0008
- HEX NUT ~ 2420-0002

MP4§ MPa4 MPa?
10 PIN CONNECTOR :
‘MP39 — HEAT SINK ATTACHES TRANSFORMER

TO MP6 (STRUTS)
4 SCREWS — 2360-0117
4 NUTS — 2420-0001 HEX LOCK

4 SCREWS - 2150-0135
8 FLAT WASHERS - 3050-0011

6-12

Figure 6-3. Top internal Mechanical Parts and Hardware



Model 117134

Replaceable Parts

ON TOP OF SUPPORT AND
ON THE 3RD SCREW -
ADD 1 EA.

2180-6017 — SPLIT
3050-C011 — FLAT
258G-0904 — HEX

0515-1331

mpso

23806192

0515-1331
2360-6113

T

2360-0192 MPAS WG MP4S P51 MP52 | 23800113
, p - 0515-1331
05151331 § NEXT TO BOARD — ADD TO SCREW :
FLAT WASHER — 3050-0611
, . SPLITWASHER — 2180-0017 2 PLACES BETWEEN SUPPORT & BOARD
1 SCREWS . HEX NUT — 2580-0004 2 HEX NUTS ~ 2580-0004
2680-0125 CABLE CLAMP ~ 1400-0017 2 SPLIT/LOCKS ~ 2190-0017
4INT-LOK-WASHERS  FLAT WASHER - 3050-0911
2130-0011 SPLIT WASHER ~ 2190-0017

HEX NUT — 2880-G004

Figure 6-4. Bottom Internal Mechanical Parts and Hardware
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Replaceable Parts Model 11713A
Table 6-2. Replaceable Parts

W
Reference HP Part |C b Mir ®
Designation Number |D Qty Description Code Mir Part Number
CARBINET PARTS
net 11713000011 2 1 PANEL, FRONT 28480 11713-06001
2200-0138 3 2 SCREW-MalH 4-40 .188-IN-LG 100 DEG 28480 2200-0138
2200-6103 2z g SCREW-MACH 4-40 , 25-IN-LG PAN-HG-POZI 28430 2208-0103
4510-1148 2 4 RETAINER-PUSH ON KB-TO-SHFT EXT 28480 0510¢-1148
MPLE 2360-0182 7 4 SCREW-MACH §-32 .25-IN-LG 100 DEG ZB480 2360-0192
mp2t 5021-5813 4 1 FRAME, FRONT ] 28480 6321-5813
MP3 11713-0000271 3 1 PANEL, SUB 28480 $1743-00002
Mpat 502%-5814 i 1 FRAME, REAR 28480 5021 -5814
npst 11713-000121 & 1 PANEL, REAR 28480 11713-60012
2360-0113 Z 4 SCREW-MACH 5-32 .25-IN-LS PAN-HD-PO2T 40000 CROER BY DESCRIPTION
2360-0188 3 3 SCREW-MACH 6-32 ,438-IN-LG 100 DEG Gogeg CROER BY DESCRIPTION
2950-0144 [ 5 NUT-HEX-DBL-CHAM 3/8-32-THD ,188-IN-THK 06800 GROER BY DESCRIPTION
¢510-0079 [ 4 RETAINER-RING BSC EXY .5-IN-DIA STL 28480 0510-0073
0330-0644 4 2 STANDQFF-HEX ,327-IN-LG 6-32THD 00000 CROER BY DESCRIPTION
PSS 05151331 & 8 SCREY-METRIC SPECIALTY M4 X 6.7 THD, 6 28480 0515-133¢
mret 5021-6828 b4 Zz STRUT, SIDE 3-1/2H X 11D 28430 £021-5829
He7t 5021-4542 4 1 TO# COVER, PERFORATED 28480 5021-4542
Meg? SO61-9571 3 1 COVER, PERFORATED, BOTION 28480 5061-957
MPg 5640-7201 | 8 2 | FOOT{STANDARD) 28480 | sSo0do-T201
MPRLO S040-7222 3 2 FOOT, NON-SKID FM,1/2M 2848¢ 50407222
B i 1~ o Sl Jt i+4- 1 %1 75 il ik i TRIFTTOps 2o S s i =280 T s0ag=y2p 3~ o s s m s e s 2 m
P12 5001-0438 | 7 2 | TRIM:sIOE 20480 | 5001-0438
e P33 o d1a60-1345 AT 4 ) TD T STANDSST .o 28480 _§ 1480-1348 .
MPi4t T120-4294 s 1 LABEL, WARNING 284380 7120-4284
HPiS 1120-1254 1 1 NAMEPLATE ,212-IN-WD .54-IN-LG AL 28480 T120~1254

MP12

Figure 6-5, Cabinet Paris

See introduction to thiz section for ordering information
614 *indicates factory selected value
- tBackdating information in Section VIE



Model 11713A

Table 6-3. Code List of Manufacturers

Replaceable Parts

Mir Manutfacturer Name Address Zip Code
Code
frlsli] ] ANY SATISFACTORY SUPPLIER
40853 SANGAMO ELEC CO § CAROCLINA DIV PICKENS s¢ 29671
041295 TEXAS INSTR INC SEMICOND CHENT DIV DALLAS TX 78222
04713 MOTOROLA SEMICONDUCTOR DPROCUCTS PHOENIX AZ 85008
95820 BAKEFIELD ENGINEERING INC WAKEFIELD Ha 81880
97263 FATRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 84042
19701 MEPCO/ELECTRA CORP MINERAL WELLS X T6067
24546 CORNING GLASS WORKS {BRADFORD) BRADEORD PA 18701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HELLETT~PACKARD CO CORPORATE HG BALG aLTO CA 94364
3L585 RCA CORP SOLID SYATE DIV SOMERVILLE NI
56283 SPRAGUE ELECTRIC €O NORTH ADAMS Ma 61247
T21386 ELECTRS MOTIVE CORP FLORENCE s5C 68226

6-15/6-16






Model 11713A

Manual Changes
' SECTION VI
MANUAL CHANGES
INTRODUCTION INSTRUMENTS COVERED BY MANUAL in
This section contains manual change instructions Section I.
for backdating this manual for HP Model 11713A
Attenuator/Switch Driver with serial number pre- Table 7-1. Manual Changes by Serial Number Prefix
fixes lower than 2508A.
MANUAL CHANGES Serial Number Prefix Make Manual Changes
To adapt this manual to your instrument, refer to 1860A F.E,D,C,B,A
Table 7-1 and make the manual changes listed
opposite your instrument’s serial number prefix. 1946A F,E,D,CB
The manual changes are listed in serial number
prefix sequence and should be made in the se- - 2135A FEDC
guence listed.
' 2223A FED
: If vour instrument’s serial number prefix is not
* 7 ~listed ont thie titte page of thismanuator imFable -1 —— 34 -~ [ FE -
_.7-1, it. may be _documented in a MANUAL | | _

CHANGES supplement. For additional important 2491A o
information about sreria‘i number coverage, refer to

MANUAL CHANGES

MANUAL CHANGE INSTRUCTIONS

CHANGE A

Page 6-7, Table 6-2:
Delete AGR7 and A5SR8 0757-0438 RESISTOR-FXD 5.11K 1% .125W
Change ABU1 to 1820-1197.

Page 8-11 Figure 8-5:
Replace with Figure T-2

Page 8-11, Figure 8-6, Service Sheet 3:
Chang A5 schematic diagram to configuration in Figure 7-1.

Change part number for Ul {0 1820-1197 in TRANSISTORS AND INTEGRATED CIRCUIT PART
NUMBERS box (right-hand side),

XAS

4 .
NLISTEN 1 9 £ by HS ENABLE yig B
5] viC
i3
e | XAS

1]
9ig ‘ > 18 D-—START

45

Figure 7-1. Reference Circuit Schematic Backdating (Partial Diagram, Part of Change A)

-1



Manual Changes Model 11713A

MANUAL CHANGES

A5 ASSEMBLY

s oo ~Figuve -2 AS HPAIB Haridshake and Data {ip it Assemibly Componeit Locations (P70 CHANGE AT

ABJT  MP31 MP31  ABJ2 MP33 MP34 MP32 MP35 MP36

© D WARNING!
NO DPERATOR SERVICEARLE
FARTS INGIDE. REFER SERVICING
TO QUALIFIED PERSONNEL .

mMP30 At Me30 ABSt MP38 Fi AB

Figure 7-3. R.ear Panel Mechanical Parts {P/0 CHANGE B)

7-2




Model 11713A

Manual Changes

AB ASSEMBLY
COMPONENT SIDE

Figura 744, AG Interface Assembly Component Locations {(P/0 CHANGE B}




i T

SO i oo AT - S D e R TR L

Model 11713A

A1 ASSEMBLY
Figure 7-5. A1 Interconnect and Power Supply Companent Locations {P/0 CHANGE B}

7-4

Manual Changes




Model 11713A

lMa_nual Changes

A1 ASSEMBLY

Figure 76. A1 Interconnect and Power Supply Component Locations {P/G CHANGE C}

7-5




Manual Changes

MANUAL CHANGE INSTRUCTIONS {Cont'd)
CHANGE B

Table §-2:
Change Al to 11713-60001 CD8 same description,.

Table 6-2:
Change A6 to 11713-60006 CD3 same description.

Table 6-2: ,
Change MP51 to 11713-00006 CD7 same description.
Delete MP54 11713-00009 CDO LOCKING SLIDE PLATE.

Figure 6-2:
- Change to Figure 7-3 (P/0 CHANGE B) found in this section.

Table 6-2:

Change MP5 to 11713-00005 CD6 PANEL, REAR.
Change MP14 to 7120-8053 CD2 LABEL, WARNING. .

Page 8- through 8-20, (Service Sheets 2, 3, 4 , 5 and 6):
Change AL Interconnect Assembly part number to 11713-60001,

Model 11718A

Page 8-11, Figure 8-6 (Service Sheet 8):. .. ... e
~ Change A6 Interface Assembly part number to 11713-60006.

Page 8-16, Figure 8-11:

~—~Change to Figure 7-4 —{P/0 CHANGE B} found ir this section.

~ Page 8-17, Figure 8-13 (Service Sheet 6):
Change A6 Interface Assembly part number to 11713-60008.

Page 8-19/8-20, Figure 8-15: ‘
Change to Figure 7-5 (P/0 CHANGE B) found in this section.

Page 8-19/8-20, Figure 8-16 (Service Sheet 7y:

Change Al Interconnect and Power Supply Assembiy to 11713-60001.

CHANGE C
Table 6.2:
Change Al to 11713-60011 CDO same description.

Delete AIMP3 11713-00014 CD7 Interconnect Board Support.
Table 6-3:

Change ATQ1 and A7Q2 to 1854-0810 CD2 TRANSISTOR NPN 81 PD = 625 MW FT = 200 MHz

{Recommended Replacement).
Table 6-2:
Add MP50 11713-00004, Support, Motherboard.

Page 8-9 through 8-20 (Service Sheets 2,3,4,5,6and7):
Change Al Interconnect Assembly part number to 11713-60011.

Page 8-19/8.20, Figure 8-15 (Service Sheet 7)
Change to Figure 7-6 { P/0 CHANGE C) found in this supplement,

7-6 -
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.. Page-1-2, OPTIONS- paragnaph_.-_ iz

Model 11713A Manual Changes

MANUAL CHANGE INSTRUCTIONS (cont’d)

CHANGE D
Table 6-2:
Change MP30 to 0380-0643 CD3 STANDOFF-HEX 0.255 IN-LG 6-32 THD.
KOTE

This change applies directly to serial number prefix 2335A,
and is the recommended replacement for serial number prefix
29223 A. It cannot be used for serial number prefixes prior to
2223A. There are two standoffs per instrument and both
should be replaced on serial number prefix 2223A.

CHANGE E

Table 6-2:

Change A1Q1 to 1884-0012 CD9 THYRISTOR-SCR TO-5 2N3528; MFR CODE 01928, MFR PART
NUMBER 2N3528.

Table 6-2;
Add 11713-00008 CLAMP, SWITCH.

CHANGE F

Change Option 907 HP Part No. to 5{)61 0088 CDQ
“"Charge Option 908 HP Part No. to B061-:0072°CDT. ">~ "» 0 r o2 oo e e

_ Flgure 6-4:

Change 23600192 to 2360-0181 two places. This screw 15 uged in four places, only two' are’ “sHown
in this figure.

Change 0515-1331 to 2510-0182 four places. This screw is used in eight places, only four are shown
in this figure.

Table 6-2:
Change under MP1 2360-0192 to 2360-0181 CD4 SCREW-MACH 6-32 X 0.25-IN-LG.
Change MP2 to 5020-8813 CD8 FRAME: FRONT.
Change MP4 to 5020-8814 CD9 FRAME: REAR.
Change under MP5 0515-1331 to 2510-0192 CD6 SCREW MACH 8-32 0.25 IN LG 100 DEG.
Change MP6 to 5020-8829 CD6 STRUT, SIDE 24 HX 11 D.
Change MP7 to 5021-0835 CD0 TOP COVER, PERFORATED.
Change MP8 to 5060-9971 CD5 BOTTOM COVER, PERFORATED.

7-7/7-8
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Model 11713A

Service

SECTION Vitl
SERVICE

INTRODUCTION

This section provides information on service related
subjects, Safety considerations include warnings
to be observed while servicing the instrument. The
arrangement of the principles of operation and
troubleshooting is explained,

The service sheets are in the following foldout sec-
tion. Each service sheet includes a schematic dia-
gram, with accompanying principles of operation.
Usually a component location diagram is also in-
cluded, Figure 8-1 Schematic Diagram Notes pro-
vides general information which relates to block
and sche*natlc dzagram symbols

- “ther— perfinent-—<service-infermration—is- included -

throughout the section,

“SAFETY CONSIDERA

This section contains warnings and cautions which
must be foliowed for your protection and to avoid
damage to the equipment.

[ WARNINGS|

AMaintenance described herein is per-
formed with power supplied to the in-
strument and with protective covers re-
moved. Such maintenance should be per-
formed only by service-trained personnel
who are aware of the hazards involved.

Where maintenance can be performed

without power supplied, the power
should be removed. '

Any meaintenance, and repair of the
opened Instrument under voitage should
be aveoided as much as possible and, when
inevitable, should be carried out only by
a skilled person who is aware of the haz-
ard involved.

Capacitors inside the instrument may
still be charged even If the instrument

Sepyice instructions consisi of prin

has been disconnected from its source of
supply.

Make sure that only fuses with the re-
quired 250V rating, correct current rat-
ing, and of the specified type (normal
blow, time delay, etc) are used for re-
placement. The use of repaired fuses

and the short-circuiting of fuseholders
must be avoided.

Whenever it is likely that this protection
has been Impaired, the instrument must
be made inoperative and be secured o-
_ gainst any unintended operation.

SERVICE

tion, troubleshootmg, and repair,

PRINCIPLES OF OPERATION

The HP 11713A Attenuator/Switch Driver has a
self-contained power supply to provide the drive
requirements for programmable attenuators and
coaxial switches. The instrument includes solenoid
arc suppression diodes and has common terminal
supplies of +24 Vde. The driver may be controlied
remotely by simple HP-IB commands or locally
from the front panel, Connections are made at the
rear panel to the ten pairs of current sinking tran-
sistors that are provided. Two sets of four contact
pairs per set are present at each rear panel multi-
pin plug. This plug mates with the attenuator drive
cable, The remaining two contact pairs are con-
nected to the banana jacks mounted on the rear
panei. The banana jacks are available for driving
the coaxial switches or for optional applications.
Each palr of contacts is individually programmabile
via HP-IB bus or from the front panel pushbutton.
The contact pair status is indicated by front panel
LED’s in the appropriate pushbuttons. The contact
pairs 9 & O can be used to switch between one of two
loads or to reverse the current through a single load.
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Model 117134

o
SO

7 "~ Numbered Test E’oiat, e ,,];‘,,“t,t,t?’f'ed Test Pqipt; )
Measurement aid provided. T ' " No measurement aid

A
8
c
A
3 2

SCHEMATIC DIAGRAM NOTES

Asterisk denotes a factory-selected value. Value shown is typical, Part may be omitted.
Encloses front-panel designation.
Encloses rear-panel designation,

Circuit assembly borderline.

Other assembly borderline. Also used to indicate mechanical interconnection (ganging).
Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates path and direction of main feedback.

provided,

“Encloses wirs color tode, Cods used s thesame us the resistor color codeFisst e =

identifies the base color, second number identifies the wider stripe, and the third number
identifies the narrower styipe, e.g., denotes white base, yellow wide stripe, violet
narrow stripe,

A conducting connection to a chassis or frame.

Common connections. All like-desighated points are connected.

Letters = off page connection, e.g., Q

Number = Service Sheet number for off-page connection, e.g., e

Mumber (only} = on page connection.

Indicates multiple paths represented by only one l.ine. Letters or names identify individual
paths. Numbers indicate number of paths represented by the line,

Coaxial or shielded cable.

8-2

Figure 8-1. Schematic Diagram Notes (1 of 3)



Model 11713A

Service

B

—o ¥

O

oo

& & (CN)

NSTOR

SCHEMATIC DIAGRAM NOTES

Relay contact moves in direction of arrow when energized

Indicates a pushbutton switch with a momentary (ON) position,

Signals that are active-low, are identified by the letter N followed by a signal
muemonic (such as NSTOR).

Signals that are active-high are identified by a signal mnemonic {such as STOR},

Figure 8-1. Schematic Diagram Notes (2 of 3)

8-3



Service Model 11713A

Test point symbols, Stars are numbered or lettered for vasv correlation Interconncection inforrmalion.
of schematic diagrams, procedures, and locator illustrations.

Cireled letter indicates cirouit

Arrow connecting stay Lo meas- Star shuwn connested (o path continuves on anolhor
urement point significs no circuit signifies measuring aid - schematic diagram. Look for
measuring aid provided, {mnetal post, cireutt pad, eie.)  sume cireled lotter on sepvice

provided, sheet indicated by adjacent

bold number {3, in this
example).

Plug-in connection information.
Assembly part number Socket desipnation for A2 assembly.

Numier indicates

Assembly name oin of socket (X A2)

Assembly designation

St P o o~ . .
aRe name A2 DC REGULATOR ASSY (08708-60087) ot mounted

on assembly A2,

l XF|\2
XA2 (1) 203 L
PP SV : Pl l {
: D ey 1 e G
|
E REFEREWCE DENIGH o HONY il!‘ﬂm O TLINED » e -

ASNEMBLIES AR ABEREVIATED Fury DEUGHATION ¥
CLUDES ASSEWBLY WURBER ¢4 RE GF ASSEufiuy al
By R S BIHE

COaFLETE A% SHOWN

MPOHERT R | -

4 _
W= 8 Naon-plug-in
\ cannection
G-

information.,

|
> ¢
Iy Solder point
' | named.

REFERENCE DESIGNATION

Circuit board common

Connector symbols within the NO PREFIX AZ ASSY
Dagger indicates borderlines of circuit assemb- A2 o1
circuit change., See lies signify connections Lo the
section VIL assembly which are separate from I3 al
) ) those made through the integral XAZ ®1
Conducting connection plug part 6f the assambly.
to chassis or frame,

NOT ASSIGNED
Asterisk indicates factory

selected components. (See
section V).

/ Vaiue selected for best operation,
Value shown is average Or most
commonly selected value.

Wire color code. Code used (MIL-STD-681) is the
same as the resistor color code. First number
identifies the base color, second number the wider
siripe, and the third number the narrower stripe.

Example: denotes white base, vellow
wide stripe, violet narrow stripe.

Reference designalars deleted
by circuit changes are hsted

here. Assembly veference designatar(s).

Large numbers injower right
corners of schematic diagrams
are service sheet numbers.,
They are provided for con-
List of all the reference desig- VOnienoe in tracing inter
nations on the diagram. conneetions.

Figure 8-1. Schematic Diagram Notes (3 of 3)
B-4
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Service

TROUBLESHOOTING

The Driver circuits are conventional and straight mation on the schematics and the procedure in
forward. Significant circuit stage functions are Table 8-1 to isolate a malfunction.

identified on the schematic diagrams. Use the infor-

Table 8-1. Troubleshooting Hints

1.
2.

3.

4.
5.

8.

___ checking to see if the circuitry drives an atfenuator or switch property. If the switching click of the

T.

8.

9.

Remove the Driver top cover,

Turnonthe Driver and verify that the proper power up status is reached. The Driver comes up in
local with all pushbutton LED’s on which corresponds to magimum attenuation settings.

Measure the voltages at A1TP1 and A1TP2.

TPL = +5.0£0.5 Vdc
TP2 = +24.0 1.0 Vde

Verify that the +24.0 £1.0 Vde is present at the rear panel red banana jack,-

If an attenuator or switch buzzes when actuated by the front panel pushbutton, the output transistor
may be shorted, or one of the protection dicdes may be shorted.

If one of the pushbution LED's does not light. First determine if the pushbutton is operational by

relay in the attenuator or switch can be heard, this indicates that cmly the LED may be defective.

Check the Drzver in t‘uEl Eocal operation before testmg in remote operatlon

If a pushbutton does not actuate an attenuator section or change the position of a coaxial switch:

a. Check the output puises of the A7 Switch Board Assembly either at the AT outputs or on the
muitiplexer inputs of the A4 Kemote Local Logic Assembly.

b, If the pulses are present when the corresponding front panel button is pushed, check the output
of the A4 multiplexers. Verify that the multiplexers are in the local mode of operation.

¢.  Verify that the puise reaches the clock input of A3 Latch Assembly driver storage register flip-

flops. Verify that the Q and NQ outputs change state as the corresponding pushbutton is
exercised.

d. Measure input and output levels of inverting drivers on the A2 Driver Assembly.

e. Ifalllogic levels up to the Darlington transistors operate, check for shorted or open Darlington

transistors. For proper operation the voltage across the series base resistor to the Darlington tran-
sistors should be 2 0.5 Vde when that transistor is on,

To check the Driverin remote operation with no external loads connected, use a logic probe with the
fellowing 9825 A controller program:

0:  wrt728, “A12345678"

1: wait 10,

20 wrt 728, “B12345g787

3 wait 10

4 gto C

5.  end
a. Probe ABU4 pin 6 and 9 with the logic probe to verify that the one shot is operating.
b. FProbe A4U2 pin 5 to verify the presence of a pulse that triggers the decoders.
c,

Verify that the A4U9B Listen flip-flop is set High,
d.  Verify that the A4U4A pin 12 Remote Local logic is set High.
2, Verify that the ASUD pin 14 Address Comparator is set High.

8-5/8-6
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Model 11713A

A7 ASSEMBLY

iDE

CIRCUIT S

'

COMPONENT SIDE

e

Figure 8-3. A7 Switch Board Asse'mb!_y Ga'mponent Locations




o :Service _ _ Model 11713A

M;ﬁ'_, _unless the instrument is in Local Lockout. The ON-OFF LED is operated from the +5.Vde. . _

SERVICE SHEET 2

PRINCIPLES OF OPERATION

The A7 Switch Board Assembly (front panel) consists of 10 non-retriggerable monostable
multivibrators, The resistor connected to the +5 volts keeps the input to the multivibrators
at a logic high. The voltage across the input capacitor (e.g.,C1)is0 volts when the front panel
pushbutton switches are open. When a button is pressed, the input voltage on the one shot
instantaneously drops to 0 volts and starts the output pulse. The output pulse width is con-
trolled by a resistor and capacitor (e.g., C5 and R7). Nominal pulse width is 17 ms. The
pulses are sent to the local/remote multiplexers on the A4 assembly and become the clock
. inputs for the flip-flops on the A3 Latch Assembly.

LED’s behind the front p'anel-switches indicate the pfesent output state of the Driver as seen

by the flip-flops on the' A3 Latch Assembly, The Driver is in the “A” state when LEDs are
on and in the “B” state when they are off. '

,tOCAL:énd REMOTE LED’s signify the operating mode of the Driver. A Réset circuit
. clears the LOCAL-REMOTE flip-flop on the A4 Remote Local Assembly to the local state

-supply. M LNe.

. In Remote operation, i.e;, HP-IB control, Bus command directed at the Driver sets the
Listen {flip-flop to allow further Bus commands to be accepted until a Local command is
—..____given which resets the Listen flipflop.

-@E‘
. |'
T
il
kN
P
)




Model 11713A

Ab ASSEMBLY

Figure 8-5. A5 HP-1B Handshake and Data Input Assembly Companent Locations




Service Model 11713A

SERVICE SHEET 3

PRINCIPLES OF OPERATION

The A5 HP-1B Handshake and Data Input Assembly provides the interface between the bus
and the Driver. The three-wire handshake lines to the Handshake Logic circuits synchronize -
the operation of the Driver Remote operation, The lines are Ready For Data {NRFD), Data
Valid (DAV), and Data Accepted (NDAC). The Handshake logic processes the DAV signal
and produces the Handshake Out (HS OUT) signal passed to the Bus Logic and the Local
Lockout Logic, The DAV signal and the Handshake Enable (HS ENABLE) signal combine
to output the NRFD and NDAC signals on the bus. The basic purpose of this logic is to sig-
nal the other Driver circuits that the DIO lines contain a character for possible processing to
interface the circuits to the HP Interface Bus three-wire handshake system.

The bus logic accepts inputs from the Data Input/Output (DIO) lines and the Aftention
(ATN) signal from the Interface Bus. These inputs, in conjunction with the HS QUT signal,
enable the Remote/Local Logic and the Local Lockout Logic.

In addition, the Bus Logic processes the Attenuator/Switch state codes and select codes pre-
sent on the DIO lines. It then combines them with Handshake Out (HS OUT) and Remote
oo Signals to Output the NCLK Signal from UL1A on the. A4 Remote/Local Assemblyo— -

-0 o Ther Bus “Dogic serves the additional fanetion, inconjuictist with the Rénste/ Locar Togle,
of placing the Driver into Remote operation or Local operation on command from the
Interface Bus.

8-10
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A4 ASSEMBLY

Figure 8-7. AL Remote Local Logic Assembly Component Locations



Service ' Model 117134 :

SERVICE SHEET 4

PRINCIPLES OF OPERATION

The A4 Remote Local Logic Assembly contains a Remote/ Local flip-flop, an A’ or “B”
flip-flop, a 4 line to 10 line decoder, a Local Lockout flip-flop, Listen filp-flop, 10 two line
to one line multiplexers and the required circuitry to generate a clock signal to control the
operation of the 4 to 10 line decoder.

The Remote/Local flip-flop is programmed through the HP-IB cireuitry on the A5 Hand-
shake and Data Input Assembly. If the Local Lockout flip-flop is set to a high the Remote/
Local flip-flop cannot be set to Local via the A7 front panel LOCAL pushbutton. In all
other cases the AT Local pushbutton will set the instrument to Local. In Local operation
the 10 two line to one-line multiplexers are set to propagate and invert the outputs of the
monostable multivibrators from the A7 front panel board. The outputs become the clocks
for the A3 Latch Assembly flip-flops. Bus commands determine the state of the “A’ or “B”»
flip-flop which controls the output state of the instrument. (See A3 description.)

The data inputs (DIO1—DI04) set up the 10 possible cutput states of the 4 line to 10 line
decoder. With the Listen flip-flop set, the Remote flip-flop set, Handshake output flip-flop
e e -800-00 - the-AS -assembly—the—attention(ATNHineat-atogic-high—fronrthe vontrolerang—— =~ -~ -
DIOT set to a logic high from the controller, a pulse is generated (NCLK) which switches the.
~ ~output of The decoder to the 2 line to 1 line multiplexer and sets or clears the flip-flops on
the A3 Latch Assembly.

*Thispulse-width-is approximately equal to the pulse width 6f U4A onthe A5 Handshake -
and Data Input Assembly =750 ns. One pulse is required every time one switch is set or
cleared.

8-12
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A3 ASSEMBLY

-

Figure 8-9. A3 Latch Assembly Compaonent Locations



Service Model 11713A

SERVICE SHEET 5

PRINCIPLES OF OPERATION

The A3 Latch Assembly contains 10 J-K flip-flops and a power up circuit, When the Driver
is in the Local mode, the J and K inputs to all ten flip-flops are in the logic high state. The
flip-flops then operate as “toggle” flip-flops and respond to the front panel pusiibuttons.
The pushbuttons function as clock pulses for the flip-flops. In the Remote state, the A4 A
or B flip-flop controls the J, K inputs. In the A state, the J inputs are in the logic low
state and the K inputs are logic high. The decoder on the A4 assembly generates the clock
pulses for each flip-flop. In the A state, flip-flops 1—10 are set so that Q=1 and NQ=0. In
the B state J inputs = 1 and K inputs = 0. Clock pulses from the decoder set flip-flops 1
through 10 on the negative edge as commanded by the bus.

The power-up circuit sets the state of all flip-flops so that the instrument powers up in the
Local state and with all switches set to the “A” (LED’s on} condition. Any Hewlett-Packard
attenuators connected o the Driver are set to maximum attenuation on power up.
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Model 11713A

A2 ASSEMBLY

Figure 8-12. A2 Driver Assembly Componens Locations




Service Model 11713A

e CIRCUITSIDE

Figure 8-11. AB Interface Assembly Component Locations
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Model 11713A

Al ASSEMBLY

Figure 8-15. A1 interconnect and Power Supply Compeonent Locations



Servi_ce Model 11713A

SERVICE SHEET 7

PRINCIPLES OF OPERATION

The Al Interconnect Assembly contains the power supply and connectors for other major
assemblies.

The power supply is enabled when the LINE ON-OFF switch is set to the ON position. The
power supply provides +5 Vdc for the logic circuits, and +24 Vdc at 0.650 amperes conti-
nucus to drive attenuators, relays or switches connected to the Driver. Figure 8-14 shows :
the typical foldback characteristics of the +24 Vde supply. A “Crowbar’ circuit is incorpo- §

rated that causes the primary line fuse to blow if the ac input voltage exceeds the ratings on
the Power Mains Line Module.

In addition, the Al assembly provides HP-IB lines level shifting to meet the IEEE specifica-
tions for a Listener Device.

Your
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Figure 8-14. Typical Foldback Characteristics of +24 Volt Power Supply
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