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. Safety Considerations -

Model 8954A

SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be re-

viewed for familiarization with safety markings and in-
structions before operation.

This product is a Safety Class I instrument (prowded
with a protectwe earth terminal).

' BEFORE APPLYING POWER

Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the product input
wiring terminals, power cord, or supplied power cord
set.

~ SAFETY SYMBOLS

Instruction manual symbol: the product will
be marked with this symbol when it is neces-
sary for the user to refer to the instruction
manual (refer to Table of Contents).

5 Indicates hazardous voliages
=

Indicates earth (ground) termihal-

The WARNING sign denotes a

hazard. It calls attention to a pro-
cedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in per-

‘sonal injury. Do not proceed be-

yond a WARNING sign until the

indicated, r‘ondmons are fully un-

derstood and met.

The CAUTION sign denotes a
hazard. It calls attention to an op-
erating procedure, practice, or the
like, which, if nsi correctiy per-

CAUTION |

- formed or adhered to, could result
in damage to or destruction of
part or all of the product. Du not
proceed beyond a CAUTION sign
until the indicated conditions are
fully understood and met. |

- . ,
Any interruption of the protective (grounding) con-
ductor (inside or outside the instrument) or discon-

" necting the protective earth terminal will cause a po-

tential shock hazard that could result in personal
injury. (Grounding one conductor of a two conductor
outlet is not sufficient protection).

Whenever it is likely that the protection has been im-

. paired, the instrument must be made moperatwe and

be secured against any unmtended operatwn

If this mstrument is to be energized via an auto-
transformer (for voltage reduction) make sure the
common terminal is connec ted to the earth terminal of

- the power source.

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

Adjustments described in the manual are performed
with power supplied to the insirurient while protec-
tive covers are removed. Energy available at many
points may, if contacted, result in personal injury.

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

- For continued protection against fire hazard, replace

the line fuse(s) only with 250V fuse(s) of the same cur-
rent rating and type (for example, normal blow, time
delay, etc.). Do not use repaired fuses or short cir-
cuited fuseholdeis.
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Model 8954A

General Information

. ~ SECTIONI

GENERAL INFORMATION

1-1. INTRODUCTION

This Operating and Service Manual contains informa-
tion required to install, operate, test, and service the
Hewlett-Packard Model 8954A Transceiver Interface.
Figure 1-1 shows the mstrument and accessories
supplied.

The information structure of this manual. is as de-
- scribed below: y

Section |, General Information: provides in‘strumeﬁi‘i

- description and specifications, explains accessories and
options, and lists recommended test equipment.

Section I, Installation: provides information con-

cerning initial inspection, preparation for use
(including HP-IB ‘address selection for remote
operation), and storage and shipment.

Section III, \Oberation: provides information about
panel features, including operators checks and opera-

tors maintenance information.

Section IV, Performance Tests: provides tests to

check that the electrical performance of the instrument

agrees with the published specifications.

Section V, Adjustments: normally provides the infor-
mation required to properly adjust the instrument.
This instrument, however, has no adjustments.

Section VI, Replaceable Parts: provides ordering in-,

formation for all replaceable parts and assemblies.

Section Vil,» Manual Changes: provides manual

change information necessary to document all serial
prefixes listed on the Operating and Service Manual
title page. In addition, this section also contains recom-
mended modifications for earlier instrument
configurations.

Section VIll, Service: provides the information re-
quired to repair the instrument.

Additional copies of the Operating and Service Manual
can be ordered separately through your nearest
Hewlett-Packard office. The part number is listed on

“Options and Accessories”,

o

the t_itié page of this manual. Refer to paragraph 1-7, .
for additional )ordering
information.

Aiso on the title page of this manual, below the manual

- part number, is a microfiche part number. This number

may be used to order 100 X 150 mm (4 X 6) microfilm

“transparencies of the Operating and Service Manual.

Each microfiche contains up to 96 photo-duplicates of

~ the manual pages. The microfiche package also in-
cludes the latest Manual Changes supplement.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1. These
are the performance standards, or limits, against which
the instrument may be tested. Information listed under
Supplemental Characteristics, Table 1-2, are not war-
ranted specifications but are typical characteristics .n-
cluded as additional information for the user.

1-3. SAFETY CONSIDERATIONS

This product is a Safety Class I instrument; that is, one
provided with a protective earth terminal. The

 Transceiver Interface and all related documentation

must be reviewed for familiarization with safety mark-
ings and instructions before operation. Refer to the
Safety Considerations page found at the beginning of
this manual for a summary of the safety information.
Safety information pertinent to the task at hand; that
is, installation, operation, performance testing, or serv-
ice,-is found throughout this manual.

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

This instrument has a two-part serial number in the
form 0000A00000 which is stamped on the serial
number plate attached to the rear of the instrument.
The first four digits and the leiter constitute the serial
number prefix and the last five digits form the suffix.
The prefix is the same for all identical instruments. It
changes only when a change is made to the instrument. -

- The suffix, however, is assigned sequentially and is dif-

ferent for each instrument. The contents of this manual

- ‘apply directly to any instrument that has the same

serial number prefix as listed under SERIAL NUM-
BERS on the title page.

1-1




{‘jfg?,manual may have a serial number prefnx that is not
listed on the title page. This unlisted serial number -

)

lAn instrument manufactured after the printing of this

prefix indicates that the instrument is different from
those documented in this manual. The manual for this
newer instrument is accompanied by a yellow
MANUAL CHANGES supplement. This supplement

_ contains “change information” that explzins how to

adapt the manual to the newer instrument.

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

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

Model 8954A |

CHANGES supplement, contact your nearest Hewlett-
Packard office.

1-5. GENERAL DESCRIPTION

The HP Model 8954A Transceiver Interface is a
switching interface specifically designed for transceiver
testing. The utility of the Transceiver Interface is
optimized when incorporated in a test-set environ-
ment. A test set provides the Transceiver Interface
with the capability of directing signals between the
transceiver under test and the appropriate test equip-
‘ment; thus allowing for comprehensive, transceiver
characterization.

1-6. TRANSCEIVER TESTING

The Transceiver Interface has two, independent,
signal-path configurations for transceiver testing; one
is the RECEIVER MODE (RCVR) and the other is the
TRANSMITTER MODE (XMTR). Figure 1-2 shows
the signal paths for these modes; seiected by either the
front-panel keyboard or the Hewlett-Packard Interface
Bus (HP-IB).

4
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Figure 1-2. HP 8954A Transceiver Interface Test Configuration
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Model 8954A -

-7 OPTIONS AND ACCESSOR!ES

The following options and accessories are avallable and
may have been ordered and received with the Trans-
ceiver Interface. If they were not received with the orig-
inal shipment and arc now desired, they may be ordered

from your nearest Hewlett-Packard office' usmg the |

part number included i in the following paragraphs.

1-8. Operating and Service Manual
. (Option 910)

This option adds one ex't‘ra_Operatling and Service
manual with the HP 8954A Transceiver Interface.

1'9. Mechanical opto'ns

Front-Handle Kit Option 907. Ease of handling is

increased with front- panel handles. Order HP part
number 5061 0088. i

Rack Flange Kit Option 908. Thls kit contains all
necessary hardware and installation instructions for
mounting the "l‘ran_scerver Interface in a rack with
482.5mm (standard 19”) spacing. Order HP part
number 5061- 0074 which has standard 1.75" (4.45 cm)
hole spacing.

Rack-Flange and Front-Handle Combinztion

Kit Option 909. This kit is not simply a front-handle
kit and rack flange kit packaged together. The combi-

nation is made up of unique parts which include both’
functions. Order HP part number 5061-0075 which has

1.75" (4.45 cm) hole spacing and is a standard( ?llange

General Information

~ 1 10 Accessories A\'lailable

50 Ohm Termination. Type-N, 50-ohm, coaxial ter-
'mmatlon, DC-4 GHz. Order HP part number 908A

Control Connector and Cable. Control connector .
with 10 feet (3.05 m) of cable (sheathed, 9- conductor
cable: 2, coaxial conductors; 2, DC power supply con-

ductors, and 5, single- conductor wires). Order HP part
number 08956-60108. Connector mates: with the

- instrument’s front panel connector J9.

AUXIIIal’y Relay Connector. Auxrllary Relay con-
nector hardware (unassembled; cable not included).

Order HP part number 08956-60111. Connector mates
with rear panel Aux Relay connector -]19 "

DC Power Supply Connector. DC Power Supply
connector hardware (unassembled; cable not included).
Order HP part number 08956-60112. Connector mates -
with rear panel DC Power Supply connector J18.

NOTE

The limit to the length of cable attached to
.. the DC Power Supply connector is deter-
mined by the amourt of inseriion loss de-
veloped in that cable. Refer to the dc power
supply’s operating manual for information
which discusses power-cable parameters
- as a function of insertion loss. The Trans-
_ceiver Interface has 2 feet (61 cm) of
#12 AWG wire betwee,n the rear panel DC
Power Supply connector and the front
panel Control Connedtor

‘ - (f . ‘(" -
- ] pe -
vk .

Option 907
Fror:t Handle Kit

. Option 908
Rack Flange Kit

‘ T -
N . I
S \
. i -
1

Optlon 309
‘Rack Flange and Front
Handle Combination Kit

Figure 1-3. Rack Mounting Options

'
. | 1
. ' .
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. General Information

'1-11. Service Accessories \

HP-IB Test: Jumpers. These service accessories are de-
signed for use in the HP-IB signature analysis test.
Test Jumper 1 is a dual-in-line test fixture which
adapts the HP- IB GPIA socket for the HP- IB test
(Test B), HP pait number; 85650-60052. Test Jumper
2isa .dual -in-line test flxture which adapts the HP-IB
socket for the HP-IB test (Test b) HP pui number;
08954-60005. Both test jumpers may e ordered as a kit
under HP part number (08954- 60115)

1-12. HEWLETT-PACKARD INTERFACE BUS

|
"

| HP-IB

- 1-13. Compatibility

The Transceiver Interface has an HP-1B interface and
can be used witi: any HP-1B controller or computer for
“automatic-system applications. The Transceiver Inter-
face is fully programmable via the HP- Interface Bus.
The Transceiver Interface’s complete compatibility
with HP-IB is defined by the following list of interface
.. functions: SH1, AH1, T6, L4, SR1, RL1, PP0, DC1,

~ DT0, C0, and E1 (refer to Table 3- 2) The Transceiver
Interface interfaces with the bus via open-collector
TTL circuitry. An explanation of the compatlblhty
codes can be found in the IEEE Standard 488 and the
identical ANSI Standard MC1.1.

For more detailed information relafing to pro-
grammable control of the Transceiver Interface, refer
- to Remote Operation in Section III of this manual.

1-14. Seiecting the HP-1B Address

Five miniature HP-IB address switches are located on
the rear panel of the Transceiver Interface. These
switches represent a five-bit binary number (00
through 31 in decimal). HP-IB addresses greater than
30 (decimal) are invalid. When the instrument is
shipped from the factory, the HP-IB address is preset
to 03 (decimal). To determine the Transceiver Inter-
faces HP-IB address, refer to paragraph 2-7, HP-1B
Address Selectlon

*Not just IEEE-488, but the hurdware, documentation, and
support that delivers the shortest path to a measurement
. system '

\14

Elac_mcal Perlo_rm_ance Conditions
~ Specifications Limit
RF INPUT
+ Range 20 Hz to
1300 MHz
‘Maximum Power twatt 7 j !
i
RF INSERTION
LOSS |
Loss <0.5dB % . | RF portto RF MON-
' ITOR port 1 of 2.
Loss | -6.15dB RF SOURCE' port 1
+0.35dB - or 2 to RF port.
(Unused RF .
SOURCE port termi-
nated with 50 ohms.)
SWR
Ratio - <1.15 Between RF port
and RF MONITOR
port 1 or 2.
Ratio ) <1.15 Between RF
SOURCE 1 or 2 and
RF. port.
(RF port and unused
RF SOURCE port
terminated with 50
ohms.)
AUDIO
FREQUENCY
Range 20 Hz to DC-Coupled.
: 100 kHz
AUDIO INSERTION
LOSS |
Loss <0.03 20 to 20 kHz.
<003dB | 20 kMz 10 100 kHz.

. Model 8954A

1-15. RECOMMENDED TEST EQUIPMENT

Table 1-4 lists the test equipment required for testing
and servicing the Transceiver Interface. The Critical
Specifications column describes the essential require-
ments for each piece of test equipment. Other equip-

" ment can be substituted if it meets or exceeds these
critical specifications.

J)

Table 1-1. Specifications
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Table 1-2. Supp_lementql Characteristics

General Information

. Table 1-3. General Specifications

Electrical " Performance - ~ Operating Performance SRR
S .. n . o . Conditions
Characteristics | Limit Conditions Characteristics Lirnit
EXTERNAL DC POWER
POWER SUPPLY » REQUIREMENTS
Current 30A Voitage <28 Vdc Line Voltage
Voltage 50 Vdc Current <15A 100, 129 Vac +5%, —10% 48—440 Hz
. 220, 240 Vac +5%, —10% 48—66 Hz
KEY RELAY POWER
Current 1.5A Voltage <28 Vdc DISSIPATION 22 VA max.
Voltage 50 Vdc Current <0.5A NET WEIGHT 6.12 kg (13.5 Ib)
| DIMENSIONS |
AUXILIARY (Full Envelope)
HELAYS Height 89 mm (3.5 in.)
Current 0.5A Voltage <20 Vdc Width 411 mm (16.2 in.)
Voltagé 50 Vdc Current <0.2A Depth 406 mm (16.0 in.)
Table 1-4. Recommended Test Equipment
Instrument Critical Specifications Model Use*
Signal Generator B Frequency Range: 5—1000 MHz. HP 86408 Opt. 002 P, T
Output Level: +13dBm. -
Output Lovel Flatness: +1.5 dB.
Audio Source Frequency Range: 20—100 kHz. HP 8903A P,T
Output Level: i—6V.
Audio Analyzer AC Level Accuracy: +4%
(20 kHz—100 kHz, 1 mV—6V.
: 'Digital Multimeter Accuracy: 4Y2 digits, +0.029% of reading plus HP 3455A | P, T
one digit. - h
Range: 20 mV to 6V, 2 Vac.
Sensitivity: 100 uVv
Signature Provides preferred method for ./oubleshooting HP 5005A ‘ T
Multimeter ~ digital circuitry. .
' Power Meter " Frequency Range: 5—1000 MHz. 'HP 436A P, T
Input Level: +13 dBm max. ' } with ;
Dynamic Range: * 40 dB. HP 8482A
SWR Briuge Frequency Range: - 5—1300 MHz. Wiltron 60N50 Opt. 01 P
' Impedance: 50 Ohms. P
Directivity: >40 dB.
Connectors: Type-N.
. Controller HP-1B HP-IB compatibility as defined by IEEE Sfandard HP 9825A/98034B/92213A ‘ T
488 and the identical ANSI standard MC1.1: or '
SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DTO, HP9826A Opt. 001
CO, and E1. ' ' or
‘ HP 85F/00085-15003/82937A
50 Ohm Load HP 908A | P
" 600 Ohm Load HP 11095A - | P
*P = Performance Tests; T = Troubleshooting.
1-5/1-6
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/ ' ’ , Installation

SECTION II
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to install
the Transceiver Interface. Included is information per-
tinent to initial inspection, power requirements, line
voltage and fuse selection, power cables, HP-1B address
selection, interconnection, mating connectors, oper-
ating environment, mstrument mountmg, storage, and
shipment. :

2-2. INITIAL INSPECTION

l WARNING I
. . A

To avoid hazardous electrical shock, do not
"'\ perform electrical tests when there are

signs of shipping damage to,any portion of

‘the outer enclosure (covers and panels).

Inspect the shipping container for damage. If the shlp-
ping container or cushioning material is damaged, the
shipping materials should be kept until the contents of
the shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. Procedures for checking electrical perform-
ance are given in Section IV of this manual. Notify the
nearest Hewlett-Packard office if the Transceiver In-
terface is received in any of the following conditions: in-
complete contents, mechanical damage or defect, or
failure of any of the instrument’s electrical perform-
ance tests. 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 materials for the carrier’s inspection.

2.3. PREPARATION FOR USE

2-4. Power Requirements

The Transceiver Interface requires a power source of
100 to 120 (+5%, —10%) Vac 48--440 Hz, 220 to 440
(+5%, —10%) Vac 48—66 Hz, single.phase. Power con-
sumption is 22 volt-amperes maximum,.

This is a Safety Class I product (i.e., pro-
vided with a protective earth terminal). An
uninterruptible safety earth ground must
be provided from the Mains power input
wiring terminals, power cord, or supplied
power cord set. Whenever it is likely that
the protection has been impaired, the in-
strument must be made inoperative and be
secured against any unintended
operation. |

If this instrument is to be energized via an -
external autotransformer for voltage re-
duction, make sure that the common ter-

" minal is connected to the earth pole of the
power source.

2-5. Line Voltage and Fuse Selection

CAUTION

) N
BEFORE PLUGGING THIS INS’I'.'*.'{?JIIZ_/-
MENT into the Mains (line) voltage, be

sure the correct voltage and fuse have been
selected. | .

The rear-panel, Line-Filter Module permits operation
from 100, 120, 220, or 240 Vac. The number visible in
the window (located on the module) indicates the nom-
inal line voltage to which the instrument must be con-
nected. Verify that the line voltage selection card and
the fuse are matched to the power source. See Figure
2-1, “Line Voltage and Fuse Selection”. Table 2-1, lists
the voltage and current ratings, and the HP part num-
bers for the replaceable fuses.

For protection against fire hazard, the line

" fuse should only te a 250V fuse with the
correct current rating. :




Installation |

Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

1 Open cover door. pull the FUSE PULL lever and rotate to

left Remove the fuse.

Remove the Line Voltage Selection Card Position the card -
s0 the line voltage appears at top-left cover Push the card
firmly into the slot ‘

Rotate the Fuse Pull lever to its normal position Insert a |
fuse of the correct value in the holder Close the cover

door

To avoid the possibility of hazardous electrt-
cal shock, do not operate this instrument at
line voltages greater than 126.5 Vac with line
frequencies greater than 66 Hz (leakage cur-
rents at these line settings may exceed
3.5 mA). '

Model 8954A

Thig instrument is equipped with a three-wire power
cable. When connected to an appropriate ac power re-
ceptacle, this cable grounds the instrument cabinet.
The type of power-cable plug shipped with the instru-
ment depends on the country of destination. See Figure
2-3 for part numbers of the power cables and Mains
plugs available.

2.7. HP-1B Address Selection GEE)

The HP-IB address for the HP 8954A is preset at the

factory for address 03. (This decimal value corresponds.
to a talk address of “C” and a listen address of “#”.)

Figure 2-2 shows the HP-1B address switch in its preset

position.

Figure 2-1. Line Voltage and Fuse Selection

Table 2-1. Line Fuse Ratings and Part Numbers

Line Voltage Raling ' Part Numbers
100/120V 250 mA, 250V HP 2110-0004
220/240V 125 mA, 250V HP. 2110-0027

2-6. Power Cables

2-2

I WARNING I

BEFORE CONNECTING THIS INSTRU-
MENT, the protective earth terminal of
the instrument must be connected to the pro-
tective conductor of the (Mains) power
cord. The Mains plug shall only be in-
serted in a socket outlet provided with a pro-
tective earth contact. The protective ac-
tion must not be negated by the use of an
extension cord (power cable) without a pro-
tective conductor (grounding). Grounding
one conductor of a two-conductor outlet is
not sufficient protection.

SHY ANY T6 1 4 SRY ALY
PR TR CB T

HP .18

@ .58 M5 §

LSB ‘ MsSB

T
N
doLh b

Figure 2-2. HP-IB Address Switch
Location and Settings |
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Cable | o Cable ‘ "
: ug Cabla For Use
Plug Type HP Part . e Lengxh n Countr
Number D Description (inches) Color | v
250V - 8120-1351 | O] Straight*BS1363A 920 Mint Gray United Kingdom,
8120-1703 [ 6| 90° 90 . Mint Gray | Cyprus, Nigeria,
e ] \ ' Rhodesia,
Singapore
L N
O O
8120-1369 | O Straight *NZSS198/ASC112 79 | Gray Austrailia,
81200696 | 4| 90° 87 Gray New' Zealand
8120-1689 | 7 Straight *CEL7-Y11 79 Mint Gray East and West
8120-1692 | 2| 90° 79 Mint Gray | Europe, Saudi
Arabia, Egypt
So. Africa, India
(unpolarized in
many nations)
8120-1348 | S Straight *NEM:AS-15P - 80 Black United States,
8120-1398 |5 90° 80 Black Canada,
O 8120-1754 | 7 Straight *NEMAS-1 5P 36 Black Japan (100V or
£ 8120-i378 |1 Straight *NEMAS-1 5P 80 Jade Gray 200V),
8120-1521 |6 | 90° 80- Jade Gray Mexico,
‘ N[] ﬂ'- 8120-1676 |2 Straight *NEMAS-15P 36 Jade Gray Philippines,
, | | - Taiwan
250V 8120-2104 | 3 Straight*SEVI011 79 Gray Switzerland
1959-24507
Type 12
LD it On
~—
3
250V 81200698 | 6 Straight *NEMAG6-15P United States,
Canada
220V 8120-1957 |2 Straight *DHCK 107 79 Gray Denmark
81202956 | 3| 90° 79 Gray
8120-1860 |6 Straight *CEE22-VI

A

(Systems Cabinet
use)

*Part number shown for plug is
complete cable including plug.

ihdusuy identifier for plug only.-Number shown for cable is HP Part Number for

~E = Earth Ground; L = Line; N = Neutral )
' Figure 2-3. Power Cable HP Part Numbers

2-
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The ada.csses listed in Table 2-2 can be selected by set-
ting the five segments of the HP-IB address switch
(located on the rear ranel) to correspond with the five-
bit binary equivalent of the desired device address.

NOTE

Binary weighting of Address switch, least
significant to most significant as read from
left to right. |

If the HP-1B settings are changed while the instrument

is on, the LINE ON/OFF switeh must be cycled off and

ther

hich activates the instrument at the new ad-
dres S

2-8. Interconnection

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

2-9. Mating Connectors

Coaxial Connectors. Coaxial mating connectors used
with the Transceiver Interface should be either BNC
male connectors or 50-ohm, Type-N male connectors
that are compatible with those specified in US
MIL-C-39012. \

Interface Connectors. HP-IB mating connector is

shown in Figure 2-4. Note that the two securing
screws are metric.

For more information regarding Transceiver Interface

connectors refer to paragraph 1-10, entitled *Accesso-
ries Available”.

2-10. Operating Environment

The operating environment should be within the fol-
lowing limitations: |

0°C to +55°C

Temperature . .....................
Humidity .......... e <95% relative at 40°C
Altitude . . ............. <4570 metres (15,000 feet)

2-11. Bench Operation

The instrument cabinet has plastic feet and foldaway
tilt stands for convenience in bench operation. (The
plastic feet are shaped to ensure self-alignment of in-
struments when they are stacked.) The tilt stands raise
the front of the Transceiver Interface for easier viewing
of the front panel.

Model 8954A

Table 2-2. Allowable HP-IB Address Codes

Address Swilch Equivalent Equivalent |Equivaiont
A | A2 [ A3 [ M | A5 | oecimar | NS | ASCI
‘ , Valus Character | Charactor

LB MSB (LISTEN) | (TALK)
ofojJofo]o 00 SP @
t{o6]ofo]o 01 ] A

0o [1]o]o (o0 02 " B
tl1jojofo] o | # | ¢

0 Joj1]o]o 04 $ D

1t o1 o (0] 06 | % E
011 1]o0]o 06 & F
FEERERERER ' G

0 fojof11]o0 08 ( H
tjoflof1 o] o9 ) |
ol1jol1}]o 10 ’ J
t{1lo]1]o0o] n + X

o o110 n , L
110l 1]1]o0 B3| - M
o t1 1|1 ]o 7 N
1111110 ® / 0
0o oo |1 16 0 P

1 fo}o]o |1 17 1 0
0]l 1o o] 18 2 R
1|1 ]ofo |1 19 3 S
0o |1 ]o |1 20 4 T
1o 1[0 |1 21 5 U
0|1 [1]o0 |1 2 6 v

t 1110} 23 7 W

o oo 1|1 24 8 X
1jofjo ] 25 9 Y

o (10|11 ]| 2 Z
11 jo 11| & ; N
o jo |t 28 < \.
tlo 1 1] 29 = | 1
0|1 |11 30 > u )
NENENENE 31 [invAuD | nvaup |

~ Factory Selected Address
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|
|\
o SIGNAL GROUND SHIELD =— conm/cr 0.
PIO TWISTED PAIR WITH 11 ATN e
\ , PIQ TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/O TWI STED PAIR WITH 9 IFC \
. NEAR TERMINATION | ’
OF OTHER WIRE OF PIO TWISTED PAIR WITH 8 ND"ACV
TWISTED PAIR . PIO TWISTED PAIR WITH 7 NRFD
P/OTWISTED PAIR WITH 6 DAV
‘ REN | 01
DIC 8 DI04
DIO7 DIO3
BIO6 DI02
DI 5 DIO 1
1SO METRIC P
THREAD M3.5x 0, 6 WM‘PIN MICRO-RIBRON
N - (SERIFS 51 CONNECEOR‘? .
‘Logic Levels , ~
The Hewlett Packard lnterface Bus Logic Levels are TTL compatuble o
i.e., the true (1) state is 0.0 Vdc to H) 4 Vdc and the false (0) state 18 TS -
+2.5 Vde to +5.0 Vde. “ : [ 3 B SRS
Programming and ﬂutput DataFormat - . -~ .
Refer to Section 111, Operatwn S Ly
Mating Connector ) RN R AT |
HPI 51-0293; Amphenol amlOMO T LT AR
Mating Cables Ava!lable | | L - |
HF 106314, 1 metre (4.3 ft), HP 10an zmetres (bbft) | §
HP. 1()631(’ 4 me tros(l& ) m‘ HP 1()6'31[) 0 mNros (1 6 n,
Cabllrg Restrmlons B DL SIS o
1 . A hewlett Packa.d lnterface Bus system may contam 20 more thanr L
y 2 nnetres (b tt of cunnectmg cable per 1 1strumem ’
. 3 ’I‘he mcuumum accumulatnve length of connectmg cable fqr any
! ‘; , Hewlett Pdckard Intcrfuce Bua system is 2() 0 metres \05 6 ft).
o Figure 2-4," Hewlett: Pac kard Interface Bus Connections ‘
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- 2-12. Rack Mounting

Rack mounting information is prdvided with the rack

mounting kits. If the kits were not ordered with the in-

strument as options, they may be ordered through the

ne‘arest Hewlett-Packard offi(;e. Refer tc' paragraph
“Mechamcal Optxons in Section 1. .

)

2- 13 STORAGE AND SHIPMENT
2- 14 Envuronment

!

The instrument qhould be stored in a clean, dry envi-
ronment The followmg environmental lrmttdtmns

apply to both storage and shipment.

Temperature ..... o T m"’C to +75°(,‘
Humidity ........ e A <95% relative
Altrtude. e 15,300 ;netreq (50 000-feet)

2- 15 Packagmg >

Orlglnal Packagmg C()ntamem and mdterlah iden-
"tical to those used in factory packaging aré available

| through Hewlett-Packard offices. If the instrument is

bemg retumed to Hewlett-Packard for servicing; at-
tach a ta ¥ mdlcatmg the type of service requrres return
address, model number, and full serial number, Also,
mark the container FRAGILE to ensure Larelul han-

A

.\\v | . :

Model 8954A

dling. In any ¢vrrespondence, refer to the instrument
by-mOdel number and full serial number:

Other Packagmg The following general mstructrons

. should be used {or repackagmg the instrument w1th g

commercially available matenals

)

1

1. Wrép the instrument in heavy paper or plastic. (If

shipping to ‘a Hewlett-Packard office or service
center, attach a tag indicating the type of service
required, return address, model number and full
serial number). .

N )

2. Use a’/strong shipping container. A double-wall
carton made of 2. 4 MPa (350 psi) test material is
adequate. : :

3. Use enough shock-absorbing material (75 to 100
~ millimeter layer; 3 to 4 inches) around all sides of
" the instrument to provide a firm cushion and to
prevent movement in the container. Protect the

,  front panel with cardboard.

4. Seal the shipping container securely.
5. Mark the shipping container FRAGILE to ensure
careful handling.

¥
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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

This section provides operating mformatlon for the
Transceiver Interface. Included are operating instruc-
tions, operator’s maintenance procedures, operational
descriptions of all front- and rear-panel features,
operator’s checks, and information on Remote (HP-
IB) operation.

3-2. Operating Characteristics

For detailed information on the Transceiver Interface’s

characteristics, refer to Table 1-1, “Specifications”, and

Table 1-2, “Supplemental Characteristics”. For infor-

mation on the instrument’s HP-IB capabilities, refer to

the summary contained in Table 3-2, “HP-IB Message
. Reference List”.

3-3. Local Operation

The front-panel operation of the Transceiver Interface
is presented in this section under “Front-Panel Fea-
tures”, “General Operating Instructions”, and “Detailed

Panel Features”.

Front-Panel Features. Figure 3-1 illustrates the front
panel of the Transceiver Interface and provides de-
scriptions of ezch key, connector, and switch.

3-4. Remote Operatlon

The Transceiver Interface is capable of remote opera-
tion via the Hewlett-Packard Interface Bus (HP-IB).

Knowledge of the instrument’s LOCAL mode of cpera-

tion is beneficial in understanding HP-IB program-
ming. HP-IB information is presented in the following
areas of this section:

1. Beginning with paragraph 3-12, general HP-IB
information.

2. Table 3-2, a summary of HP-IB capabilities.
3. Table 3-3,a sumrhafy of HP-IB program codes.

+ 3-5, Instrument Checks

Operators checks- are simple pmcedures designed to /:'

verify that the Transceiver Interface is operating prop-
erly. Two procedures are provided: one for basic (front-

%)

panel) functional checks, and the other for HP-IB func-

“tional checks.

- Basic Functional Checks. This procedure assures

that the front-panel-controlled functions are being
properly executed by the Transceiver Interface. The
only equipment needed to perform this test is a signal
generavor and a spectrum analyzer. (Interconnecting
cables and adapters must also be provided.)

HP-IB Functional Checks. ‘GIEED

These procedures assume that the instrument’s front-
panel operation has been previously verified; that is,
that the Basic Functional Checks have been performed.
These procedures check all or" the applicable bus mes-
sages summarized in Table 3-2. This series of proce-
dures requires a computing controller (HP-IB compati-
ble) and an HP-IB interconnecting cable.

3-6. GENERAL OPERATING INSTRUCTIONS

| WARNING I

Before the Transceiver Interface is
switched on, all protective earth terminals,

" extension cords, autotransformers, and
devices attached to the instrument should
be connected to a protective earth
grounding socket. Any interruption of the
protective earth grounding will cause a po-
tential shock hazard that could result in
personal injury. ‘

For continued protection against fire haz-
ard, replace the line fuse with only a 250V
fuse of the same rating. Do not use re-
paired fuses or short-circuited
fuseholders.

CAUTION

Before the Transceiver Interface is
switched on, it must be set to the same line
voltage ds the power source or damage to

the mstrument may result. 3

' C ' s 3-1
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'3.7. Power-On Procedure

The Transcexver Interface has an “off” state and an
“on” state. If the Transcelver Interface is already

\plugged in, set the LINE OFF/ON switch to ON. If the
power cable is not plugged in, follow these‘

mstructlons
1. Ensure that the LINE OFF/ON swnch is OFF.

-2, Check that the mstrument’s line voltage settmg
corresponds to the voltaga of the power source.
Refer to paragraph 2-5.

3. Check that the line fuse rating is appropriate for

the lme voltage bemg used. Refer to paragraph
2-5.. .

4. Plug in the power cable.

* 5. Set the. LINE OFF/ON switch to ON.

3-8. OPERATOR’S MAINTENANCE

For continued protection against fire haz-
ards, replace the line fuse with only a 250V
fuse of the same rating. Do not use re-
paired fuses or short- czrcuzted fuse-
holders.

The only maintenance the operator may need to per-
form is the replacement of the primary power fuse (in
A4 Line Filter Module), the TRANSMIT KEY FUSE
(accessible from the front panel) or the Power Supply
fuses A2F1, and A2F2 (located inside the instrument).
Instructions on how to change the primary power fuse
are found in Figure 2-1, steps 1 and 3, and paragraph
2-5.

3-2
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* Primary power fuses may be ordered under Hf’ Part
 Numbers 2110-0004 (0.250A, 250V) for 100/120 Vac

s operation and 2110-0027 (0.125A, 25OV) for 220/240

V ac operation.

CAUTION

Before replacing the TRANSMIT KEY
fuse, ensure that the Transceiver Interface
LINE OFF/ON switch is in the OFF
position. :

. 'l’he TRANSMIT KEY FUSE is contamed in the
- front-panel fuse holder. It can be easily removed
“with a flat-blade ’screwdnver The: TRANSMIT

KEY FUSI may be ordered under HP part number .
2100-0043 (1.5A, 250V).

CAUTION
Before replacing the Power Supply fuses,
ensure that the Transceiver Interface

- LINE OFF/ON  switch ts in the OFF
“position.

 The Power Supply fuses A2F1 and A2F2 are located
on the A2 assembly (see Service Sheet 4). The fuses
may be ordered under HP part numbers HP
2110-0269 (A2F1; 0.75A, 250V) and HP 2110-0027 -
(A2F2; 0 125A, 250V).

3-9. DETAILED PANEL FEATURES

The 'I‘ranscewer Interface may be controlled by ei-
ther the front panel or the Hewlett-Packard Inter-
face Bus. The front- and rear-panel features are de-
scribed in detail in Figures 3-1 and 3-2.
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1

Hy MONITGR

i g

LOCAL Key. Ihe LGCAL key returns the mstrument to
the local operating mode (full, front-panel controi) from
the remote mode of operation. The LOCAL key is

~ disabled if a Local Lockout command has been glven by

the HP-IB controlier

LINE OFF/ON. The LINE OFF/ON switch apphes line

power to the Transceiver lnterface when the swvtch IS

" setto the ON posmon

REMOTE Annunciators.‘ Four LED annunciators are -

used to display the instrument’s operational status in
the remote mode. The LISTEN and TALK annunciators
indicate that the instrument is addressed to L'STEN or
TALK. The SRQ annunciator indicates that the Trans-
ceiver Interface has initiated a service request. The RE-
MOTE -annunciator indicates that the instrument has

‘entered the remote operatmg mode.

. RF MONITOR Keys (1 and 2) The RF MONITOR keys.

(1 and 2) allow the input sngnal to the RF, Type-N con-.
nec" ’front panel), to be outp.xt at either RF MONITOR
lONlTOF‘{ 2, Type -N connectors (rear panel).

1qr a7

The utilization of either monitor may be done only when

the instrument is in its TRANSMITTER MODE. (Refer to
TRANSMITTER MODE Key explanation).

5. RECEIVER MODE Key. The RECEIVER MODE key

causes the instrument to make the following internai
relay connections to accomodate receiver testing:

. In’bpt signals to the RF SOURCE 1 and/or 2, Type-N
connectors. (rear panel), are switched to the RF,
Typ‘é#N connector (front panel). (Simultaneous input
- signals to the 'RF SOURCE connectors 1 and 2 are
combmed through a 6-dB power combiner before
being' ou‘tput at_t.he RF Power connector.)

. Ihp_ut signa[ls to the ‘AUDI'O SOURCE, BNC connector
(rear panei) are switched to the RF SOURCE MOD 1,
BNC connector (rear panel).

. Inpijt signals to the AUDIO INPUT, BNC connector
(front panel) are switched to the AUDIO ANALYZER,
BNC connector (rear panel).

» Opens the Transmit Key relay if the instrument is in
the Transmit mode with the Transmit Key on.

6

* Input signals to the RF Power, Type-N connector

TRANSMITTER MODE Key. The TRANSMITTER
MODE key causes the instrument to make the following

internal relay connections to accomodate transmitter

testing:

(front panel) are switched to either RF MONITOR 1 or
2, Type-N connedtor (rear panel).
|

« Input signals to the AUDIO SOURCE, BNC connector
(rear panel) are switched to the AUDIO OUTPUT,
BNC connector (front panel).

* Input signals to the RF MONITOR DEMOD 1, BNC

connector (rear panel) are switched to the AUDIO AN--

ALYZER, BNC connector (rear panel). See Figure 1-2
for an illustration of relay activity for both the receiver
and transmitter modes.

TRANSMIT KEY OFF MODE. The TRANSMIT KEY
OFF key opens the relay (TRANSMIT KEY Relay) that
keys the transmitter.

TRANSMIT KEY ON MODE. The TRANSMIT KEY ON
key closes the relay contacts (TRANSMIT KEY Relay)
which keys the transmitter when the instrument s in the
TRANSMITTER MODE. In the RECEIVER MODE, when
the TRANSMIT KEY ON key is selected, the Trans-
ceiver Interface switches to the TRANSMITTER
MODE.

TRANSMIT KEY. The TRANSMIT KEY consists of con- '

- nectors A, B, and ground 7}, , which are provided

for keying the transmitter. A and B are connected via
relay contacts that are controlled by the TRANSMIT

- KEY ON and TRANSMIT KEY OFF. The TRANSMIT

10.

KEY connectors A and B may be allowed to float or be
referenced to ground }, . !

CAUTION

Damage to the test setup may occur if the trans-
mitter is keyed during testing without an attenuator
connected between the device under test and the
Transceiver Interface. The attenuator should be se-
lected to prevent the; RF input power from ex-
oeedmg 1 watt. '

v

instrument’s transmitter-key circuit.

TRANSMIT KEY FUSE. The TRANSMIT KEY FUSE will.
open if current in excess of 1.5A is drawn through the

11.

12,

13.

14,

AUDIO INPUT. When the Transceiver Interface is in the
RECEIVER MODE, an audio input signal to the AUDIO
INPUT, BNC connector is output at the AUDIO ANA-
LYZER connector (rear panel). The AUDIO INPUT is in
parallel with two terminal posts (LOAD) for attachmg a
simulated speaker impedance.

AUDIO OUTPUT. In the TRANSMITTER MODE, the
AUDIO OUTPUT, BNC connector outputs a signal re-
ceived from the AUDIO SOURCE input (rear panel). The
AUDIO OUTPUT signalis used as the microphone input
to the transceiver under test.

RF POWER. The RF Power, Type-N connector, is
used for both RF input and output signals. When the in-
strument is in the RECEIVER MODE, the RF Power
connector is switched to RF SOURCE 1 and 2. In the
TRANSMITTER MODE, the RF Power connector is
switched to either RF MONITOR 1 or 2. The maximum
allowable RF input power is +30 dBm (1 Watt). The
input impedance is 50 ohms nominal.

CONTROL. The CONTROL connector consists of the
following Transceiver Interface inputs and outputs (see
following illustration):

7

CONTROL CONNECTOR
FRONT VIEW

* Pintlisin parallel with the AUDIO INPUT (front panel);
both BNC connector and terminal posts.

* Pins 2 and 3 are in parallel with the TRANSMIT KEY
terminals B and A, (front panel) respectively.

* Pin 4 is wired to thé negative (—) dc voitage-input pin

and the r.egative (—) dc voltage-sense pin (pin 4 and.

5 respectively) of the rear-panel POWER SUPPLY
connector. Pin 5§ is wired to the positive (+) dc
voltage-input and the positive (+) dc voltage sense
pin (pin 4 and 7 respectively) of the rear-panel
POWER SUPPLY connector.

* Pin6isin parallel with front-panel AUDIO OUTPUT
BNC connector.

Refer to paragraph 1-10 and Service Sheet 2 for mdre infor-
mation regarding this connector.

. ‘\\':.“

Figure 3-1. Front-Panel Features
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; RF MONITOR 1. In the TRANSMITTER MODE, RF

MONITOR 1, Type-N connector outputs an RF signal
that is received from the RF connector (front panel).
See Figure 3-1, Front-Panel Features for RF MONITOR
1 selaction procedure (via front-panel keys).

. RF MONITOR 2. In the TRANSMITTER MODE, RF

MONITOR 2, Type-N connector outputs an RF signal
that is received from the RF connector (front panel).
See Figure 3-1, Front-Panel Features for RF MONITOR
2 selection procedure (via front-panel keys).

. RF MONITOR DEMOD 1. In the TRANSMITTER

MODE, the transmitter's demodulated RF signal is

switched from the RF MONITOR DEMOD 1, BNC con-
nector to the AUDIO ANALYZER connector (rear .

panel).

. RF SOURCE 1. In the RECEIVER MODE, an RF signal

pathis connected from the RF SOURCE 1, Type-N con-
nector to the RF connector (front panel). Refer to fol-
lowing NOTE.

.'RF SOURCE 2. In the RECEIVER MODE, an RF signal

path is connected from the RF SOURCE 2, Type-N

“connector to the RF connector (front panel). Refer to

following NOTE.

NOTE

Independent input signals to RF SOURCE 1 and RF
SOURCE 2 are combined through a 6-dB power
combiner before they are output at the RF POWER
connector (front panel). If cnly one RF SOURCE is
used, the other RF SOURCE connector must be ter-
minated with 50 ohms. ’

. RF SOURCE MOD 1. In the RECEIVER MODE, an
“audio signal path is connected from the RF SOURCE

MOD 1, BNC connector to the AUDIO SOURCE input
connector (rear panel). The RF SOURCE MOD 1 output
signal is used as an external-modulation input to the RF
signal source.

. AUDIO SOURCE. In the TRANSMITTER MODE, an

input signal from an audio source to the AUDIO
SOURCE BNC connector is output at the AUDIO
OUTPUT connector (front panel). In the RECEIVER
MODE, an input signal from an audio source to the

AUDIO SOURCE connector is output at the RF

SOURCE MOD 1 connector (rezr panel).

. AUDIO ANALYZER. In the TRANSMITTER MODE, the

AUDIO ANALYZER, BNC connedtor outputs an audio
signal that is received from the RF MONITOR PEMOD,
BNC connector (rear panel).

/\

If the' MIC. SENSE relay. is activated (HP-IB control
only), the AUDIO ANALYZER connector will output a

 signal received from the AUDIO SOURCE connector. -

In the RECEIVER MODE, the AUDIO ANALYZER, BNC

" connector outputs an audio signal that is received from

the AUDIO INPUT connector (front panel)

POWER SUPPLY. The POWER SUPPLY, seven-pin
connector is wired to the CONTROL connector (front
panel). This connector is used as the input for an ex-

l_ 1ernal dc power supply. The external supply provides a

10.

1.

12.

13.

r.’ogrammable voltage source for the transceiver under

test.
| 3 .
ya

NN, |
X A
Revech

TN
5 6 .7

POWER SUPPLY CONNECTOR
FRONT VIEW

Pin 1 is the positive (-+) input pin and Pin 4 is a negative
(—) input pin. Additional POWER SUPPLY connections
are the remote sensing input pins, which includes: Pin
5; which is the positive (+) voltage sense input pin, and
Pin 7; which is the negative (—) voltage sense i'nput
pin. ‘

Maximum input voltage is 50 Vdc (current <15A).

AUX.RELAYS. The AUX. RELAYS, 36-pin connector is
the external connection to 16 sets of relay contacts
(single-pole, single-throw); relays are internal to the
Transceiver Interface. Service Sheet 2 contains more
detailed information regarding these relays.

HP-IB Connector. The HP-IB, 24-pin connector is used
to connect the Transceiver Interface to the Hewlett
Packard-Interface Bus. This will allow the instrument to
be controlled with any HP-IB controller. Connection in-
formation is presented in paragraph 2-9.

HP-IB Address Switch. The HP-IB address switch is a
five-segment switch used to select the Transceiver
Interface's HP-1B address. Address selection informa-
tion is presented in paragraph 2-7.

Line Filter Module. The Line Filter Module permits op-
eration from 100, 120, 220, or 240 Vac. The number
visible in the module window indicates the nominal line
voltage to which the instrument must be connected.
The center conductor is connected to safety earth
ground. Line-voltage selection informaticn is presented
in paragraph 2-5. -

Figure 3-2. Rear-Panel Features
3-5
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OPERATORS CHECKS

3-10. OPERATOR’S CHECKS

Operator’s checks are simple procedures designed to'verify that the main functions of the Transceiver In-
terface operate properly. Two procedures are provided: one for front-panel functional checks, and the
other for HP-1B functional checks.

3-11. Basic Functional Checks

DESCRIPTION:

This procedure assures that the front-panel-contrblled functions are being properly executed by the
Transceiver Interface. The only equipment needed to perform this test is a signal generator and a spec-
trum analyzer. (Interponnecting cables and adapters must also be provided.)

EQUIPMENT:
Signal Generator .................... ... .. .. e HP 8640B
Spectrum Analyzer ................. ... ... ... .. e HP 8558B/182T

®OOO

8954A 4 m— —(]) —————
TRANSCEIVER ® -——
. INTERFACE ~ AUDIO
: - OUTPUT
1 o oo o
1 o alloo
SPECTRUM INPUT - SIGNAL RF OUT
ANALYZER GENERATOR

Figure 3-3. Test Configuration fof Basic Function Checks
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3-11. Basic Functional Checks (Cont'd)

Table 3-1. Connections for Basic Functional Checks |

BASIC FUNCTIONAL CHECKS ~
CONNETTIONS
(PROCEDURE STEPS) | i
3—8 ® RF MON 1 or 2 to Spectrum Analyzer Input.
“ Signal Generator output to RF POWER input.
9—12 © AUDIO SOURCE to Spectrum Analyzer Input.
® Signal Generator output to AUDIO OUTPUT.
13—15 ® Signal Generator output to RF MONITOR DEMOD. 1
® AUDIO ANALYZER to Spectrum Analyzer.
18—22 © Signal Generator output to RF SOURCE 1.
® RF POWER to Spectrum Analyzer input.
24—25 ® signal Generator output to AUDIO INPUT.
(@ AUDIO ANALYZER to Spectrum Analyzer.
26—27 ® Signai Generator output to AUDIO SOURCE.
o)

RF SOURCE MOD 1 to Spectrum Analyzer.

PROCEDURE:

1. Ensure that the power cable is plugged into a suitable source of Mains Power. (Refer to paragraph
2-4, 2-5, and 2-6.) :

2. Set the LINE OFF/ON switch to ON. The Transceiver Interface powers up in the RECE!VER
MODE (key-cap LED, on) with RF MONITCR 1 selected (key-cap LED, on).

3. Connect the Transceiver Interface RF connector to the signal generator’s RF output and the Trans-
ceiver Interface RF MONITOR 1 connector (on the rear panel) to the spectrum aralyzer input.

Transmitter Mode Checks

4. Set the output amplitude of the signal generator to 0 dBm, and set the carrier frequency to
10 MHz. , :

5. Set the center frequency of the 'spectrum analyzer to 10 MHz, and set the reference level to
0 dBm. :

6. Select the TRANSMITTER MODE. Verify that the level displayed on the spectrum analyzer is
0 dBm +5 dB.

7. Connect the spectrum analyzer to the RF MONITOR 2 connector (on the rear panel). The signal
level on the spectrum analyzer should be less than—60 dBm.

8. Select RF MONITOR 2. Verify that the level diéplayed on the spectrum analyzei' is 0 dBm
+5 dB. «

3-7
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3-11. Basic Functional Checks (Cont’d)

Transmitter Mode Checks (Cont’d)

- 9. Set the sign'al generator’s carrier frequency to 100 kHz and the spectrum analyzer’s center fre-
~ quency to 100 kHz.

10. Connect the signal generator to the AUDIO SOURCE connector (rear panel).

11. Connect the spectrum analyzer to the AUDIO OUTPUT connector (front panel). Verify that the
level displayed on the spectrum analyzer is 0 dBm +5 dB.

12. Select the RECEIVER MODE. The signal level on the spectmm analyzer should be less |
than —60 dBm.

13. Connect the signal generator to the RF MONITOR DEMOD 1 connector (on the rear panel).
14. Connect the spectrum analyzer to the AUDIO ANALYZER connector (on the rear panel).

15. Select the TRANSMITTER MODE. Verify that the level displayed on the spectrum analyzer is
0 dBm +5 dB.

>16. Select the TRANbMIT KEY ON MODE. Verify that there is continuity between TRANSMIT
KEY terminals A and B.

‘Receiver Mode Checks

17. Set the signal generator’s frequency to 10 MHz and the spectrum analyzer’s center frequency to-
10 MHz.

18. Connect the signal generator to the RF SOURCE 1 connector (on the rear panel). .
19. Connect the spectrum analyzer to the RF connector (on the front panel).

20. Terminate RF SOURCE 2 connector with a 50-ohm load (RF SOURCE 1 and RF 50U RCE 2 are |
connected through a 6-dB power combiner).

21. Select the RECEIVER MODE. Verify that the signal level dlsplayed on the spectrum analyzer-is
-6 dBm +5 dB. J

22. Connect the signal generator to the RF SOURCE 2 connectur ( ‘mmect the 50-ohm load to the RF
SOURCE 1 connector. Verify that the level dxsplayed dh the spectrum analyzer is —6 dBm

+5 dB. Sy . |

23. Set the signal generator’s carrier frequency to 100 kHz and the spectrum analyzer s center fre-
quency to 100 kHz o y

24. Connect the signal generator to the AUDIO INPUT connector (on the front panel). " | ‘

f
L
l
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3-11. Basic Functional Checks (Cont'd) .
Receiver Mode Checks (Cont’d)

25. Connect the spectrum analyzer to the AUDIO ANALYZER connector (on the rear panel). Verify .
that the level displayed on the spectrum analyzer is 0 dBm +5. dB

26. Connect fhe signal generator to the AUDIO SOURCE connector on the rear panel.

27. Connect the spectrum »analyzer .to the RF SOURCE MOD 1 connector on the rear panel. Verify
that the level displayed on the spectrum analyzer is 0 dBm +5 dB.

3-12. HP-IB Functional Checks GLE)
DESCRIPTION:

The following procedures check the Transceiver Interface’s abahty to: recognize its own HP-IB talk and
listen address, properly make remote-to-local transitions dl(ﬁ brocess all of the applicable HP-IB mes-
sages described in Table 3-2. During these tests, 4« data . . mt/output bus lines, control lines, and hand-
shake lines of the Tranceiver Interface’s HP-IB ay: ~a¢* . A Transceiver Interface, & bus controller,

- and an HP-IB interface with appropnate cablmg,r fc fon.dorad to perform these procedures. Since these
checks are intended to be independent from one azmtl 2T, each begins with the instrument reset to its
initialized cendition. '

The validity of these checks is based on the following assumptionsz

 The Transceiver Interface performs properly when operated via the front-panel keys (that is, in the
Local operating mode). This can be verified by performing the Basic Functional Checks ouﬂmed in
paragraph 3-11. -

« The bus controller properly executes HP-IB operations.

» The bus controller properly interfaces with the HP-IB (able to transfer control instructions).
“\ ' ‘
e The select code of the bus controller’s interface is set to 7.

¢ The HP-IB address of the Transceiver Interface is set to 03 (the factory-set address).

The select-code address, combination 703, is used. (This select-code address is not necessary for these
checks to be valid; however, the program lines presented in the following procedures would need modi-
fication for any other combination.)

If the Transceiver Interface appears to fail any of the Remote functional checks, the validity of the pre- -
-ceding assumptions should be reconfirmed before attempting to service the instrument.

NOTE

The Transceiver Interface’s proper operation is verified by successfully per-
forming the HP-IB functional checks. These procedures do not check all
Transceiver Interface program-code responses. However, if the front-panel
operation and HP-IB functional checks are confirmed to be correct, the in-
strument will most likely respond properly to all of its program codes.

3-9
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3-12. HP-IB Functional Checks (Cont’d)
INITIAL SETUP:

'I‘he test setup is the same for all of the checks; that is, the Transceiver Interface is connected to the bus
controller’s HP-IB interface via the appropriate cabling.

CQUIPMENT: -
HP-IBController ........... ... ... ... ... ... HP 85F/00085-15003 (I/O ROM)
—0r— ... e HP 9825/98213A (General and Extended 1/0 ROMs)
—OT— e HP 9826A Opt. 001
—OF— e e e e HP 9845A (I/0 ROM)
HP-IB Interface ...... e, e e HP 82937A (HP 85)
B ) P e HP 98034B (HP 9825)
—or— e TR HP 98034B (HP 9845)

Address Recognition

This check determines whether the Transceiver Interface is cépable of recognizing an HP-IB address.

NOTE

It is assumed that the Instrument is in the Local operating mode and that it
properly handshakes on the bus. ‘

Before beginning this check set the LINE OFF/ON switch to OFF, then ON, for instrument

initialization.
. HP 9825A HP 85F, HP 9845A &
Description (HPL) HP 9026A (BASIC)
Set the Remote Enable, bus-control line (REN) false. ict 7 ' LOCAL 7
| Ser d the listen address to the Transceiver Interface. wrt 703 \ OUTPUT 703

Ol"ERATOR’S Verify that the Transceiver Interface REMOTE annunciator remains off and that its
RESPONSE: LISTEN annunciator lights.

Unaddress the Transceiver Interface by sending a dif- wrt 719 ' OUTPUT 719
ferent address.

OPERATOR’S  Verify that the ’I‘ranscelver Interface’s REMOTE and LISTEN annunciators are
RESPONGSE: both off. ,

3-10
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3-12. HP-IB Functional Checks (Com’d)

Remote and Local Messages, and I.OCAL Key

This check determmes whether the Transceiver Interface properly swntches from Local to Remote npera-
tion, and from Remote to Local operation.

NOTE .

It is assumed that the Transceiver Interface is able to properly handshake on
- the bus and recognize its own HP-IB address.

Before beginning this check, set the LINE OFF/ON switch to OFF, then ON for instrument

mltlahzatlon
. HP 9825A HP 85F, HP 9845A &
Description (HPL) HP 9826A (BASIC)
Send the Remote message which sets the Remote En- rem 703 REMOTE 703
able, bus-control ine (REN) true and addresses the '
~Transceiver Interface to listen.

OPERATOR’S Verify that the 'I‘ranscelver Iniciface’s REMOTE and LISTEN annunciators both
RESPONSE: light.

Send the Local message to the Transceiver Interface. Icl 703 LOCAL 703

OPERATOR’S Verify that the Transceiver Interface’s REMOTE aixnunciater turns off and that its
RESPONSE:  LISTEN annunciator remains on.

Send the Remote message to the Transceiver Interface. rem 703 REMOTE 703

OPERATOR’S  Verify that the Transceiver Interface’s REMOTE and LISTEN annunciators are
RESPONSE: both on. Press the LOCAL key on the front panel of the Transceiver Interface.
: Verify that the REMOTE annuncnator turns off and that the LISTEN annunciator

remains on.
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3-12. HP-IB Functional Checks (Cont’d) “‘ | \ | " '

Data Message

This check determines that the Transceiver Interface properly recéives data messages.

.. NOTE

[ ult
It is assumed that the Transceiver Interface is able to handshake, recog-
nize its own address, and properly make Remote/Local transitions. The
data message sent will cause the HP-IB data lines to be placed in both the |
true and false states. |

Before beginning this check, set the LINE OFF/OFI switch to OFF, then to ON, for instrument

initialization.
P | HP9825A | HP 85F, HP 9845A &
Description (W) | HP 9826A (BASIC)
’ ( |

Send the first part of the Remote message (which ena- rem 703 REMOTE 703
bles the Transceiver Interface to Remots).
Address the Traasceiver Interface to fisten (which wit 703, OUTPUT 703;
completes the Reimote message), and send the data “XM" XM’
message (which selects the TRANSMITTER MODE).

OPERATOR’S Verify that the Transceiver Interface’s REMOTE and LISTEN annunciators both
RESPONSE: light and that the TRANSMITTER MODE annunciator (key-cap LED) lights.
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3-12. HP-IB Functional Checks (Cont’d)

Local Lockout and Clear Lockout/Set Local Message

“This check determines whether the Transceiver Interface properly receives the Local Lockout message
that disables all front-panel keys. In addition, this check determines whether the Clear Lockout/Set
Local message is properly received and executed by the instrument.

NOTE

It is assumed that the Transceiver Interface is able to handshake, recog-
nize its own address, and properly make Remote/Local transitions.

Before beginning this check, set the LINE OFF/ON switch to OFF, then fo ON, for instrument

initialization.
- HP 9825A HP 85F, HP 9845A &

Description | (HPL) HP 9826A (BASIC)
Send the first part of the Remote message (Which ena- rem 7 REMOTE7
bles the Transceiver Intarface to remote).
Send the Local Lockout message. ' o7 LOCAL LOCKOUT 7
'Addrass the Transceiver Interface to listen (which wri 703 OUTF!T 703
completes the Remote message).

OPERATOR’S  Verify that the Transceiver interface’s REMOTE and LISTEN annunciators both
RESPONSE: light. Press the LOCAL key on the front panel of the Transceiver Interface and
' verify that the REMOTE and LISTEN annunciators both remain on.

Send the Clear Lockout;3et Local message. Icl 7 LOCAL 7

OPERATOR’S  Verify that the Transceiver Interface’s REMOTE annunciator is turned off and that
RESPONSE: its LISTEN annunciator remains on. |
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3-12. HP-IB Functional Checks (Contd) | | E

Clear Message

This check determines whether th: Transceiver Interface properly responds to the Clear messzge.

NOTE | ’

It is assumed that the Transceiver Interface is able to handshake, recog-
nize its own address, and properly make Remote/Local transitions.

Before beginning thns check, set the LINE OFF/ON switch to OFF then to ON, for instrument
initialization.

: | HP 9825A HP 85F, HP 9845A &
Description WPL) | HP9326A (BASIC)
Send the first part of the Remote message (which ena- rem 7 REMOTE 7
bles the Transceiver Interface to Remote).
Address the Transceiver Interface to listen (which wrt 703, " " OUTPUT 703; )
completes the Remote message), and send the Data "XYZ" "XYyzZ" -
message. | |

N

OPERATOR’S  Verify that the Transceiver Interface’s REMOTE and LISTEN annunciators re-
RESPONSE: main on and that the SRQ annunciator lights.

Send the Clear message. | | | cir 703 RESET 703

CLEAR 703
(HP 85 & 9826A)

OPERATOR’S  Verify that the Transceiver Interface’s REMOTE and LIS’I‘EN annunciators re-
RESPONSE: main on and that the SRQ annunciator is not on.
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3-12. HP-IB Functional Checks (Cont’d)

‘Abort Message

)

This check determines w"xether the Transceiver Interface becomes unaddressed when lt recewes the
‘Abort message. | v '

)

NOTE

It is assumed that the Transceiver Interface is able to handshake, recog-
, nize its own address, arid properly make Remote/Local transitions.

Before begmmng this check, set the LINE OFF/ON switch to OFF, then to ON, for instrument

initialization. ,
) .
. HP 9825A HP 85F, HP 9845A &
Description v (WP | HP 9826A (BASIC)
, ‘ )
Send the complete Remote message. - rem 703 REMOTE 703

OPERATOR'S Verify that the Transceiver Interface’s REMOTE and LISTEN annunc.ators both ,
RESPONSE: hght |

{

Send the Abort message (which unaddresses the cli7 ABORTIO 7
Transceiver Interface to listen). - ABORT 7
(HP 9826A)

OPERATOR'S  Verify that the LISTEN annunciator turns off.
RESPONSE: o
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3-13. REMOTE OPERATION, HEWLETT-
~ PACKARD INTERFACE BUS

The Transceiver Interface can be: operated through
the Hewlett-Packard Interface Bus (HP-IB). Bus
compatability, programming, and data formats are de-
scribed in the following paragraphs.

All front-pan:' functions and auxiliary relays are
programmable vi. the HP-IB. A quick check of the
Transceiver Interface’s 'HP-IB input/output capa-
bility is described in paragraph 3-12, “HP-IB Func-
tional Checks”. These checks are used to verify that
the Transceiver Interface responds to each of the appli-
cable HP-IB messages described in Table 3-2.

3-14. HP-IB Compatibility

The Transceiver Interface has an open collector, TTL,
HP-IB interface capability. This capability enables

the instrument to be controlled by any computer or

computing controller that is HP-IB programmable.
The Transceiver Interface is fully programmable via
the Hewlett-Packard Interface Bus. The instrument’s
programming capability is described by the twelve
HP-IB messages listed in Table 3-2. Foremost among
these messages is the Data message. Data messages
contain the program codes that control the Trans-
ceiver Interface’s signal paths. The Transceiver
Interface’s complete compatability with HP-IB is fur-
ther defined by the following list of interface func-
tions: SH1, AH1, T6, L4, SR1, RL1, PP0, DC1, DTO,
and CO. A more detailed explanation of these compati-
bility codes can be found in the IEEE Standard 488
(and the identical ANSI Standard MC1.1).

3-15. Remote Mode

Remote Capability. In Remote operation, the front-
panel keys are disabled (except for the LINE OFF/ON
switch and the LOCAL key). The Transceiver Inter-
face can be addressed to listen and to talk. When ad-
dressed to listen, the Transceiver Interface will
respond to the following messages: Data, Clear, Re-
mote, Local, Local Lockout, Clear Lockout/Set Local,
and Abort. Each message is discussed in detail in the
following paragraphs of this section. When addresed
to talk, the Transceiver Interface outputs the fol-
lowing messages: Service Request and Instrument

Identification (after receiving the ID Output -

Command).

Local-to-Remote Change. The Transceiver Interface
transfers to the Remote operating mode upon receipt
of the Remote message. The Remote message is com-
pnsed of two parts. They are:

3-16
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~ « Remote Enable bus-control line (REN) set true.

e Device listen address received once (while REN is
-true).

The Transceiver Interface’s REMOTE and LISTEN
annunciators will both light and the instrument’s
relay switch positions will remain unchanged when
the local to remote transition occurs.

3-16. Local Mode

Local Capability. In Local operation, the Transceiver
Interface’s front panel is fully operational and the in-
strument will respond to the Remote message.
Whether addressed or not, the Transceiver Interface
will also respond to the Clear, Local Lockout, Clear
Lockout/Set Local, and Abort messages. It will not,
however, respond to the Data messages (unless it has
been previously addressed).

Remote-to-Local Change. The Transceiver Inter-
face returns to Local operation upon receipt of the
Local message (GTL) or Clear Lockout/ Set Local mes-
sage. The Clear Lockout/Set Local message sets the
Remote Enable bus-control line (REN) false. The in-
strument can always be set to Local operation by
pressing the front-panel LOCAL key provided that a
Local Lockout is ot in effect. The signal paths will re-
main unchanged when the remote-to-local transition
occurs.

Local Lockout. When a data transmission is inter-
rupted (which can happen by returning the Trans-
ceiver Interface to Local operation with the LOCAL
key) the data can be lost. This would leave the Trans-
ceiver Interface in an unknown state. To prevent this,
a Local Lockout is recommended. Local Lockout disa-
bles the I.OCAL key and allows a return-to-local only
under program control.

NOTE .

A return-to-local can :also be accom-
plished by setting the LINE OFF/ON
switch pirst to off, then back to ON. This

- technique, however, has some potential
disadvantages:

o It defeats the purpose of Local
Lockout; that is, the system controller
will lose its control over the Trans-
ceiver Interface. |

e Some HP-IB conditions are reset to
their default state during turn on.
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3-17. Addressing

When the Transceiver Interface is in the command-
entry mode, it interprets the byte of information on its

 eight-data, input/output lines as either an address ora

»i bus command. The command-entry mode is entered

when the Attention bus-control line (ATN) is true and
the Interface Clear bus control line (IFC) is false.
Whenever the Transceiver Interface is being ad-
dressed (whether in Local or Remote operation), the
front-panel LISTEN annunciator lights if addressed

“to listen and the TALK annunicator lights if ad-

dressed to talk.

The Transceiver Interface’s address is established by
five switches located on the rear panel of the instru-
ment. The address selection procedure is described in
section II (Installation). Refer to Table 2-2 for a list of
the valid '‘decimal addresses and their equivalent
ASCII characters.

3-18. Data Messages

The Transceiver Interface communicates on the inter-
face bus with Data messages. Each Data message con-
sists of one or more bytes of information sent over the
Transceiver Interface’s eight, input/output bus lines
(DIO1 through DIO8) during the data-entry mode.
The data-entry mode is established when Attention

Operation
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bus-control line (ATN) is false. Data messages include
the program codes listed in Table 3-3. These program
codes contain the necessary. information to: program
all of the instrument functions available in LOCAL op-
eration, program the 16 auxiliary relays, and program

the Output Commands.

3-19. Receiving the Data Message

The Transceiver Interface must be in Remote opera-
tion and addressed to listen before it can respond to
Data messages. The instrument will remain addressed
to listen until it receives an Abort message, a universal
unlisten command from the controller, or an address
to talk.

Data Message Input Format. Data messages con-
tain the controller’s talk address, the Transceiver
Interface’s listen address, a string of program codes,
and an End Of String message (EOS). The auxiliary
relay code can be entered at any place in the string.
The EOS message can be a Line Feed (LF), a bus
END message (EOI and ATN bus-control lines both
set true), or an internally produced EOS. Figure 3-4
provides some examples of Data messages.

A complete list of ASCII characters with conversion
to binary, octal, decimal, and hexadecimal is provided
in Table 2-2.

EXAMPLE 1
r A 4 N
CONTROLLER’S F2 K1
TALK ADDRESS
) 4 END-OF-STRING §
TRANSCEIVER Select RF Select Select MESSAGE
INTERFACE’S MONITOR 2 TRANSMITTER TRANSMIT
LLISTEN ADDRESS ) relay path MODE KEY ON § ]
EXAMPLE 2
' 4 N
CONTROLLER'S ' F1 VO '
TALK ADDRESS
J END-OF-STRING §
TRANSCEIVER Select RF Select Set all MESSAGE
. INTERFACE'S MONITGR 1 RECEIVER auxiliary
LISTEN ADDRESS relay path MODE relays to open g
. ' 4

Figure 3-4. Data Message Examples
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3-20. Receiving the Trigger Message

The Transceiver Interface does not have the capa-
bility to respond to the trigger message.

3-21. Receiving the Cleaf Message

The Transceiver Interface will respond to a Clear mes-
sage by setting the listen or talk function off. The
Transceiver Interface will respond equelly to the Se-
lected Device Clear (SDC) bus command when ad-
dressed to listen, and to the Device Clear (DCL) bus
command whether addressed or not.

}

3-22. Receiving the Remote Message

The Remote message is comprised of two parts. First,
the Remote Enable, bus-control line (REN) is held
true, then the device listen address is sent by the con-
troller. These two actions occur synchronously to
configure the Transceiver Interface in the Remote op-

erating mode. Therefore, the instrument is enabled to

go in Remote operation when the controller begins the
Remote message. The Transceiver Interface does not
actually make the transition to Remote operation
until it is addressed to listen for the first time. All in-
strument settings remain unchanged when the transi-
tion from local-to-remote operation occurs. The front-

panel REMOTE and LISTEN annunciators will both

light and remain on when the Transceiver Interface
‘has received the Remote message and is addressed to
listen.

3-23. Reéeiving the Local Message

The controller will configure the Transceiver Interface
in the Local mode by sending the Go-to-Local (GTL)
bus command. If addressed to listen, the Transceiver
Interface will return to Local operation (full, front-
panel control) when it receives the Local message. If
the instrument is in Local Lockout when the Local

message is received, full, front-panel control will be re- '

turned, but Local Lockout will remain in effect. Unless
- the Tranceiver Interface receives the Clear Lockout/-
Set Local message, it will return to Local Lockout the
next time it receives a Remote message. All instru-
ment settings remain unchanged when the transition
from Remote to Local is made.

The front-panel REMOTE annunciator will be turned

off when the Transceiver Interface switches to Local
operation. However, the front-panel LISTEN annunci-
ator will remain lit if the Transceiver Interface is still
being addressed to listen (whether in Remote or Local
operation), and the front-panel TALK annunicator
will remain lit if the instrument is addressed to talk.

3-18

Model 8954A

The front-panel LOCAL key can also be used to return
the Transceiver Interface to Local operation. How-
ever, pressing the LOCAL key (when the instrument
is not in Local Lockout) might interrupt a Data mes-
sage being sent to the Transceiver Interface. This
would leave the Transceiver Interface in a state un-

. known to the controller. This situation is undesirable

and can be avoided by sending the Local Lockout mes-
sage to disable the LOCAL key.

3-24. Receiving the Local Lockout Message

The controller sends the Local Lockout command pre-
venting access to the Local mode via the Transceiver
Interface’s front panel. If the Transceiver Interface is
in Remote operation, it will respond to the Local
Lockout message by disabling the front-panel LOCAL
key. Local Lockout prevents the loss of data or system

- control due to someone accidentally pressing the front-

panel LOCAL key. If the Transceiver Interface is in
Local operation when it is enabled to Remote opera-
tion (that is, REN is set true) and, it receives the Local
Lockout message, it will switch to Remote with Local
Lockout operation the first time it is addressed to lis-
ten. Once in Local Lockout, the Transceiver Interface
can only be returned to Local operation by the control-

ler, by unplugging or resetting the instrument, or by

placing the LINE OFF/ON to OFF and then back to
ON

3- 25 Receiving the Clear Lockout/Set Local
Message

The Clear Lockout/Set Local message is the way the
controller sets the Remote Enable, bus-control line
(REN) false. The Transceiver Interface will return to

'Local operation (front-panel control) when it receives
" the Clear Lockout/Set Local message. All instrument
settings remain unchanged after the transition from

Remote operation (with lockout) to Local operation oc-
curs. The front-panel REMOTE annunciator will be
turned off when the Transceiver Interface switches to
Local operation.

3-26. Receiving the Pass Control Message

The Transceiver Interface does not respond to the

Pass Control message because it does not have a con-

trol capability.

3-27. Sending the Request Service Message

The Require Service Message is the way the Trans-
ceiver Interface sets the Service Request, bus-control
line (SRQ) true. When the Service Request message is
received, the controller can be instructed to serial poll
the instruments on the bus. ‘

L}
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3-28. Sending the Status Byte Message

" The Status Byte message 18 ihe way the Transceiver In-
terface responds to a Serial Poli Enable (SPE) bus com-
mand and sends the Status Byte message to the con-
troller. The Transceiver Inter.ace sends the eight-bit,
data word which has the following meaning to the
controller:

bit
Not used.

Not used.
Illegal Transceiver Interface bus command.

W N =D

1s reset”.
| HP-IB error, “hardware broken”.
Nnt used.
Universal HP-IB Request Service Bit.

Bus command complete (HP-1B or front panel
not busy).

1 O O s

3-29. Sending the Status Bit Message

The Transceiver Interface does not have the capa-
bility to respond to a Parallel Poll Enable {PPE) bus
command; therefore, it cannot send the Status Bit
message. '

Not used, “always a one except when controller |

Operation
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3-30. Receiving the Abort Message

The Abort message is the way the controller sets the In-
terface Clear, bus-control line (IFC) true. When the
Abort message is received, the Transceiver Interface
becomes unaddressed and stops listening.

3-31. OUTPUT COMMANDS

The Output Commands in the following paragraphs
are available for use with a remote controller.

3-32. Identification (ID)

The Identification command is used to identify the
Transceiver Interface. When the command is sent by
the controller and the Transceiver Interface is ad-
dressed to talk, it answers “8954A TRANSCEIVER
INTERFACE” (Month, Day Year).

3-33. Output Memory (OM)

'The Output Memory command is used to provide infor-
mation for a service routine. (Refer to Section VIII,
Service Sheet 1, for details.)

3-34. Request Service (RS)

The Request Service command allows the Transceiver
Interface to Request Service when an incorrect com-
mand is received from the instrument controller.
(Refer to paragraph 3-27.)

EXAMPLE OUTPUT COMMAND
3 r 3
CONTROLLER'S
TALK ADDRESS
b - ~ END-OF-STRING
TRANSCEIVER Sets the Transceiver Interface to output its instrument 1 MESSAGE (
INTERFACE'S number, name, and software date when addressed to '
LISTEN ADDRESS talk.
y . y
N ' 4 N
CONTROLLER'S ' K v
LISTEN ADDRESS : )x
3 * END-OF-STRING |
TRANSCEIVER Read output data from Transceiver lr(erface (output 1 MESSAGE
INTERFACE’S -must be read into string variable). ’
TALK ADDRESS ) ’ )
oo \

Figure 3-5. Output Command Example
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Table 3-2. HP-IB Message Reference List

Model 8954A

HP-iB Related | iInterface
Message Applicable Response Command | Functions
Data Yes All front-panel functions are programmable. FrontQpanel LISTEN annunci- T6, L4, AH1,

ator lights when instrument is addressed to listen. TALK annunciator lights © SH1
when addressed to talk.
Trigger No Transceiver Interface does not have Device Trigger (DT0) capability. GET DTO,
Clear Yes Clears the status byte. Respor.ds equally to Device Clear (DCL) and Se- DCL, SDC DC1
lected Device Clear (SDC) bus commands.
Remote - Yes Remote operation is entered when Remote Enable (REN), bus-control line REN RL1
is true and instrument is first addressed to listen. Front-panel REMOTE .
and LISTEN annunciators light when remote operation is entered; all front-
panel keys are disabled (except for the (LOCAL key).
Local Yes Transceiver Interface 1 sturns to local operation (frunt-panel control) when GTL RL1,
, either Go To Local bus command is received or front-panel LOCAL key is
pressed.
Local Yes Disables front-panel LOCAL key so only controller can return instrument to LLO
Lockout local operation.
No Electrical interface designation. Open collector bus drivers. ' E1
Clear Yes Transceiver Interface returns to local operation and clears local lockout REN RL1
when REN bus-control line goes false.
Pass No Transceiver Interface has no control capability. CO0
Control
Take
Control
‘Require Yes Transceiver Interface sets Service Request, bus-control line (SRQ) true if SRQ SR1
Service an invalid program code is received.
Status Yes Tra’nsc'eiver Interface responds to a Seria! Poll Enable bus command (SPE) SPE, SPD | T6
Byte by sending one byte of ixformation, when addressed to talk. If instrument '
is holding SRQ control line true (issuing the Require Service message),
RQS bit 7 in Status Byte, and bit representing condition that caused Re-
quire Service message to be issued, will both be true. Bits in the Status
Byte are latched but can be cleared by:
1. Removing causing condition.
2. Reading Status Byte
Status Bit ‘No Trénsceiver Interface does not have capability to respond to parallel poll. ’ PPO
Abort Yes - Instrument stops listening or talking. IFC T6, L4

3-20 .
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| Table 3-3. HP-IB Programming Codes m
Program
Codes * P;ramolar Comments
C1 MIC SENSE Relay ON Activates relay A2K20
C4 MIC SENSE Relay OFF | Deactivates relay A2K20. ,
(Receiver or Transmitter keys will also accomplish the same function.)
F1 RF MONITOR 1 Activates relay K2.
F2 RF MONITOR 2 Activates relay K2.
RC RECEIVER MODE Activates relay K1.
XM TRANSMITTER MODE Activates relay K1.
J1 Turns on A2TP14
J2 Turns off A2TP14
J3 Turns on A2TP15
J4 Turns off A2TP15
KO TRANSMIT Key, OFF Opens relay A2K17.
K1 - TRANSMIT Key ON Closes relay A2K17 (forces XMT).
GF TRANSMIT Key ON Closes relay A2K17 without forcing XMT mode. '
V1—V9 | Auxiliary Relays Opens relays A2K1—A2K9.
(V1 opens A2K1.)
VA—VG | Auxiliary Relays Opens relays A2K10—AzK16.
(VA opens A2K10.)
U1—U9 | Auxiliary Relays Closes relays A2K1-—A2K9.
(U1 closes A2K1.)
UA—UG | Auxitiary Relays Closes relays K10—K16.
(UA closes A2K10.)
VO Auxilial;y Relays Opens relays A2K1—A2K16 all with one comrﬁand.
uo Auxiliary Relays Close§ relays A2K1—A2K16 all with one.command.
D Output Command Instrument identification; when addressed to talk, outputs instrument name, number, and
Software Dato.
oM Output Command Output Memory; information for service routine, refer to Section VIII, Service Sheet 1.
RS Output Command Request Service; allows Transceiver Interface to request service, refer to paragraph 3-27.
'Progra}n codes must be in upper case.
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCT:Ci

The procedures, in this section, test the instrument’s
electrical performance using the speciiications of Table
1-1 as the performance standards. All tests can be per-
formed without access to the interior of the instrument.
A simpler operational test is included in paragraph
3-11, under “Basic Functional Checks”.

NOTE

No warm-up time period is required for
these tests. |

4-2. EQUIPMENT REQUIRED

Equipment required for the performance tests is listed
in Table 1-4, “Recommended Test Equipment”, in

Section I (General Information). Any equipment that
satisfies the critical specifications given in the table
may be substituted for the recommended model(s).

- 4-3. PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated on
the Performance Test Record, Table 4-2 at the end of
the procedures. The Test Record lists all of the tested
specifications and their acceptable limits. The results,
recorded at incoming inspection, can be used for com-
parison in periodic maintenance and troubleshooting.

4-4. ABBREVIATED PERFORMANCE TESTS

No abbreviation of performance testing is
recommended. '

PERFORMANCE TESTS

4-5. SWR PERFORMANCE TEST

SPECIFICATION
Elactrical Characteristics Performance Limils Conditions
SWE
RF to RF MONITOR 1 or RF MONITOR port under test,
RF MONITOR 2 <1.15dB terminated with 50 ohms
RF SOURCE 1 or RF and unused RF SOURCE
RF SOURCE 2 to RF <1.15 dB port terminated with 50 ohms

DESCRIPTION

SWR is measured by comparing the reflected power (of frequencies from 5 MHz to 1300 MHz) to a refer-
ence that exhibits 100% return loss. The reference level is determined by disconnecting the Transceiver
Interface from the SWR bridge to create an open circuit (100% reflected power) to the power meter. The
dB [REF] Mode, on the power meter, is then used to record the reference. The reflected power at any fre-
quency can be compared to the reference level. The return loss of the RF, RF SGURCE 1 and 2, RF MON-
ITOR 1 and 2 ports should be less than or equal to 22.0 dB. L . |

1
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PERFORMANCE TESTS

Model 8954A

4-5. SWR PERFORMANCE TEST (Cont'd)

3 oo o
[a) oo o

o000
@]

o]
(o]
1o, o
=]

1
e
8954A | i
TRANSCEIVER INTERFACE . =
| |
| :
|
P 4
|
|
¢
|
- SWR -
o BRIDGE
SIGNAL POWER
GENERATOR OUTPUT }‘ ' METER
| L[l POWER
. SENSOR
| Figure 4-1. SWR Performance Test Setup
EQUIPMENT ,
Signal Generator . ............. ... ... ... . ... . ..., H? 8640B Opt.002
Power Meter .. ........ ... ... ... . ... . ... . . ... R HP 436A
Powsr Sensor .................. i P HP 8482A
SWRBridge. ............. ... .. ... ... Wiltron 60N50 Opt. 01
Cables (UG-210/U Type-N) ................... HP 11500B (2 Required)
50-ohm terminations . ......................... HP 908BA (2 Required)
PROCEDURE
1. Zero and calibrate thé“power meter.
2. Set th:é equipment as follows:
Signal Generator: . ‘
: Output Level .......... e R i, +13dBm
/AM Modulation............... S P R Off
~ FMModulation ............0...... ... R Oft
/ Transceiver Interface: . ‘ |
| MODE R A EE T . TRANSMITTER
4-2 "
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PERFORMANCE TESTS

Performance Tests

4-5. SWR PERFORMANCE TEST (Cont'd) :

3.

Before connecting the Transceiver Interface to the SWR bridge, press dB [REF] on the power meter
to set the open circuit (which exhibits maximum return loss) as a reference.

Connect the equipment as shown in Figure 4-1. Connect the SWR bridge to 'the RF port on the

Transceiver Interface and select RF MONITOR 1. Terminate the RF MONITOR 1 port with

50 ohms.

Tune the signal generator to each frequency to be recorded in step 9. Use the Fine Tune control on
the signal generator to peak the reflected power.

Set the cal factor of the power sensor for each frequency to be measured (See the Cal Factor % table

on the power sensor body.)

For each frequency measured, when the peak selected power is found, disconnect the SWR bridge
from the Transceiver Interface and select the power meter s dB [REF] mode to establish the 0-dB

reference.

Reconnect the SWR bndge to the Transceiver Interface. The reflected power displayed on the power
meter is m respect to the established 0-dB reference.

Manually tune the signal generator from 5 MHz to 1000 MHz. Record, in the following table, those
frequencies that have reflected-power readings greater than —22.0 dB on the power meter. (If the
reading on the 436A is 0 and the underrange LED is lit, the reflected power measured is <-30 dB

Proceed to step 11.)

The maximum value of return loss is —22.0 dB for the SWR to be less than 1.15.

Return Loss Maximum
Frequency d8 Return Loss dB
5 MHz —-22.0
— MHz -22.0
____MHz -22.0
—_ MHz ~22,0
1000 MHz el -22.0

11. Connect the equipment as shown in Figure 4-1. Connect the SWR bridge to the RF port on the Trans-
ceiver Interface, select RF MONITOR 2 and then termmate RF MONITOR 2 with 50 ohms. Repeat
steps 5 through 9.

)

]

oy

- Relurn Loss Maximum ’
Frequency . B Return Loss dB : '
5 MHz ! —-22.0
' MHz -22.0
X — MHz L ~22.0
' MHz -220
1000 MHz ) =220
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PERFORMANCE TESTS

4-5. SWR PERFORMANCE TEST (Cont'd)

12. Connect the SWR Bridge to the RF SOURCE 2 connector and select the Transceiver Interface’s RE-
CEIVER MODE. Terminate both the RF and the RF SOURCE 1 ports with 50-ohm loads. Repeat

steps 5 through 9.

' Relurn Loss Maximum

Frequency dB Return Loss dB )
5 MHz | —-220 |

— MHz -22.0

—___MHz - - =220

—_ MHz -22.0

1000 MHz -22.0

t

13. Connect the SWR Bridge to the RF SOURCE 1 connector and terminate the RF and RF SOURCE
2 port with 50 ohms. Repeat steps 5 through 9.

¢

Return Loss Maximum
Frequenc
9 y ds ncturn Loss dB
5 MHz =00
MHz —-22.0
_____MHz -22.0
—_MHz ‘ -22.0
1000 MHz -22.0
- 4-6. RF INSERTIQN +.OSS
SPECIFICATION
" Electrical Characteristics Performance Limils h Conditions
' RF INSERTION LOSS
'RF to RF MONITOR 1 or | .
RF MONITOR 2 v |.<.0.5 dB
" RF to RF SOURCE 1 or Unused RF SOURCE port ter-
RF SOURCE 2 . -6.15dB +0.35 dB minated with 50 ohms

DESCRIPTION

To measure RF insertion loss, a glgnal generator is conne('ted Lo the power meter through the Transceiver
Interface. The insertion loss of each RF signal path is m&*asured and compared to a reference power level
" obtained when the signal generator’s cutput power is mca‘mred directly by the power meter.

4-4
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PERFORMANCE TESTS

4-6. RF INSERTION LOSS (Cont’d)

8954A
TRANSCEIVER INTERFACE

0 alla ol |© o o ‘
o 4 ”
D a0 o 0o

STEPS 5-8: RF MONITOR 1 AND 2
STEPS 9-13: RF SOURCE 1 AND 2
| |
I !
, SIGNAL 1 1 POWER | POWER
pEE— e e -— ——q
GENERATOR STEPS 3-4 | SENSOR | - METER

.+ Figure 4-2. RF Insertion Loss Test

EQUIPMENT

Signal Generator . . .. . .. e e HP 8640A Opt. 002

Power Meter ... ... .. . HP 436A

Power Sensor ........... AP O HP 8482A

50-ohm Termination .......... ... ... ... ... ... . ... HP 908A

Cable ( UG-210/U type-N connectors) .................... HP 11500B

Adapter, N(DtoN () ..................... S HP 1250-0777

- - | j

PROCEDURE

1. Zero and calibrate the power meter.
2. Set the instrumem controls as follows:

Signal Generator: \ .
Frequency MHz .......... ... O P 1000

Output Level .. ................ . S P, .. 0.0 dBm
Amplitude Modulation . .. .. O Oft
Frequency Modulation ............... PP P Oft
Power Meter: o -

Mode ............... PSP e . dBm

. Transceiver Interface: , . _ |
MODE ............... LR e TRANSMITTER
RFMONITOR ............ e e [P e 1
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PERFORMANCE TESTS

4-6. RF INSERTION LOSS (Cont’'d)

3. Connect the equipment as shown in Figure 4-2. Using the listed adapter HP 1250-0777, connect the
power sensor to the output end of cable 11500B. (Calibrating at the end of the cable compensates for
any loss that might be incurred within the cable.)

4. When the reading on the power meter stabilizes, select the power meter’s dB [REF] Mode.

- 5. Connect the power sensor to RF MONITOR 1 on the rear panel. Remove the adapter and connect
the signal generator to the RF input.

6. The power meter should read less than or equal to 0.5 dB. Record this reading in the space
provided. |

<0.5 dB

7. Connect the power sensor to RF MONITOR 2 on the rear panel. Press RF MONITOR 2 on the front
panel of the Transceiver Interface.

8. The power meter should read less than or equal to 0.5 dB. Record this reading in the space
provided. \

<0.5 dB

9. Connect the power sensor to RF SOURCE 1, and terminate RF SOURCE 2 with 50 ohms.
10. Select the Transceiver Interface’s RECEIVER MODE. -
11. The power meter should, read —6.15 dB + 0.35 dB. Record this reading in the space providéd.

—6.15 dB +0.35 dB

12. Connect the power sensor to the RF SOURCE 2 and terminate RF SOURCE 1 with 50 ohms.
13. The power meter should read —6.15 dB +0.35 dB. Record this reading in the space provided.

—6.15 dB +0.35 dB

14. Repeat steps 3 through'13 for any frequency between 100 kHz and 1.0 GHz.

4-7. AUDIO INSERTION LOSS
SPECIFICATIONS

Electrical Chaiaclerisiics ; " Performance Limits ~ Conditions

AUDIO INSERTION LOSS

20 Hz to 20 kHz _ . <0.03 dB Audio Input and Output
20 Hz to 100 kHz . <0.3dB Terminated in 600 ohms
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PERFORMANCE TESTS

4-7. AUDIO INSERTION LOSS (Cont'd)

DESCRIPTION

An audio source is connected directly to a digital volt meter with a 600-ohm load. A reference voltage is
noted. The Transceiver Interface is connected between the audio source and the digital voltmeter. The
voltage level is recorded as each of the audio paths is checked. Audio insertion loss is calculated by di-
viding the reference voltage by the recorded voltage levels and converting the resultant quotient

i

to dB.
8954A
TRANSCEIVER INTERFACE
C 0 D ol ’é’ o o
o cjo o] o O 0o ||° H
STEPS 3-4
| | i
o I
 DiGITAL |iweur 1 s 1 AUDIO
VOLTMETER D_' - \ HIGH SOURCE
60082 . OUTPUT
FEEDTHROUGH '
TERMINATION
Figure 4-3. Audio Insertion Loss Test Setup
EQUIPMENT |
Digifal Voltmeter ,................... e HP 3455A
Audio Source. . ... ... I HP 8903A
600-ohm feedthrough .............. .. ... . .. e ... HP11095A
Cables (2 required) . ............ ... S P HP 10503A
PROCEDURE

1. Set the equipment controls as follows:

Audio Source:

Frequency ............... e 20 kHz

Amplitude . . ................. .. e 2V

Output Ground............. [ weevveeveoos.... Ground
Digital Voltmeter:

Function ......... .. P e e - ~V(ac)

Trigger . ... ... ".. Internal

Range.............. e e Auto
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PERFORMANCE TESTS

4-7. AUDIO INSERTION LOSS (Cont’d)

2. Connect the audio source output to the digital voltmeter input through the 600-ohm feedthrough. Re-
~cord the reading (V,,). Voltage V, is the reference voltage for the insertion loss measurements.

3. Connect the equipment as shown in Figure 4-3.

4. Configure the Transceiver Interface according to Table 4-1. Record the ac voltage (V,,) for each path
selected and determine the audio insertion loss in dB by the following formula:

Insertion Loss dB = 20-log (V,/V,) =

5. Change the frequency( of the audio source to 100 kHz, and repeat steps 2 through 4.

Insertion Loss = 20-log (Vo/Vy)

Table 4-1. Audio Insertion Loss

- Voltmeter Reading | Insertion Loss
Transce: /s Audio Digital . Vp (ac Volts) Vo/Vn
Interface Source Volimeter
20 kHz 100 kHz
Configuration Connection Connectlion 20 kHz 100 kHz <0.03 dB <0.3 dB
TRANSMITTER AUDIO AUDIO |
MODE SOURCE OUTPUT )
TRANSMITTER RF AUDIO
MODE MONITOR | ANALYZER
'DEMOD 1
RECEIVER AUDIO RF SOURCE
MODE | SOURCE MOD 1
~ RECEIVER AUDIO - | ANALYZER
MODE INPUT

4-8




Model 8954A

Performance Tests

Hewlett-Packard Company
Model 8954A
Transceiver Interface

Serial Number

Tested By

Table 4-2. Performance Test Recordv (1 of 3)

Para Resuits
No ) Test Description :
) Min Actual Max
4-5. SWR:
RF to RF MONITOR 1
5 MHz —-22.0d8B
— MH2z -22.0dB
MH2z -22.0dB
__ MHz ~22.0 dB
1000 MHz -22.0d8
RF to RF MONITOR 2 |
5 MH2 -22.0 dB
— MH:z -22.0dB
. MHz ~-22.0dB
— MHz -22.0dB
1000 MHz —-22.0dB
RF SOURCE 1 to RF
5 MHz -22.0dB
— MHz -22.0dB
__ MHz ~22.0 dB
— MHz -22.0dB
1000 MHz. -22.0dB
RF SOURCE 2 to RF
5 MHz - —-22.0dB
—_ MHz -22.0¢B
— MHz \ -22.0dB
— MHz - -220d8
1000 MHz -220 dB
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Performance Tests

Mode! 8954A

Table 4-2. Performance Test Record (2 of 3)
Hewlett-Packard Company Tested By
Model 8954A . .
Transceiver Interface
. Serial Number Date
Para Resulls
No ) Test Description ‘
) Min 4 Actual Max
4-6 RF INSERTION LOSS:
RF to RF MONITOR 1
100 kHz, 0 dBm 0.5 dB
__ _Hz,0dBm 0.5 dB
_Hz, 0 dBm 05d8
_Hz, 0 dBm 0.5 dB
1000 MHz, 0 dBm 0.5 dB
RF to RF MONITOR 2
100 kHz, 0 dBm 0.5 dB
___ _Hz,0dBm 0.5 dB
____ _Hz,0dBm 0.5 dB
| —Hz, 0 dBm 0.5d8
1000 MHz, 0 dBm 0.5 dB
RF to RF SOURCE 1
100 kHz, 0 dBm ~5.80 dB ~6.50 dB
_Hz, 0dBm . -5.80 dB -6.50dB
_Hz, 0 dBm ~5.80 dB ~6.50 dB
_Hz, 0 dBm ~5.80 dB ~6.50 dB
1000 MHz, 0 dBm ~5.80 dB ~-6.50 dB
RF TO.RF SOURCE 2
100 kHz, 0 dBm ~5.80 dB ~6.50 dB
_Hz, 0 dBm. ~5.80 dB ~6.50 dB
_Hz, 0 dBm ~5.80 dB ~6.50 dB
_Hz, 0 dBm ~5.80 dB ~6.50 dB
1000 MHz, 0 dBm ~5.80 dB

—6.50 dB
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Table 4-2. Performance Test Record (3 of 3)

Performance Tests

Serial Number

Hewlett-Packard Company
Model 8954A
Transceiver Interface

it

Tested By

‘Date

Para.

b

. Test Description

Actual

.41

AUDIO INSERTION LOSS:

AUDIO SOURCE to
AUDIO OUTPUT

(TRANSMITTER MODE)

20 Hz to 20 kHz
20 Hz to 100 kHz

RF MONITOR DEMOD 1
to AUDIO ANALYZER

. (TRANSMITTER MODE) .

20 Hz to 20 kHz
20 Hz to 100 kHz

AUDIO SOURCE to RF
SOURCE MOD 1
(RECEIVER MODE)

20 Hz to 20 kHz
20 Hz to 100 kHz

AUDIO INPUT to AUDIO
ANALYZER

)

.(RECEIVER MODE)

20 Hz to 20 kH~
20 Hz to 100 kHz

0.03dB
0.3dB

0.03 dB
03dB

0.03dB
0.3dB

0.03dB
0.3dB
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

This section normally contains information necessary

‘to adjust the instrument into compiiance with it’s per-

formance specifications. However, since this instru-
ment does not have any adjustments, no information is
given here. ‘

!

Adjustments

5-1/5-2
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Replaceable Parts

 SECTIONVI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering parts.
Table 6-1 lists abbreviations used in the parts list and
throughout the manual. Table 6-3 lists all replaceable
parts in reference designat~r order. Table €-1 contains
the names and addresses that correspond to the manu-
~ facturer’s code numbers.

6-2. ABBREVIATIONS

Table 6-2 lists abbreviations used in the parts list, sche-
matics, and throughout the manual. In some cases, two
forms of the abbreviation are used, one all in capital let-
ters, and one partial or no capitals. This occurs because
the abbreviations in the parts list are always capitals.
However, in the schematics and other parts of the man-
ual, other abbreviation forms are used wrth both lower
case and upper case letters.

6-3. REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is organized
as follows:

a. Electrical assemblies and their components in al-
phanumeric order by reference designation.

'b. Chassis-mounted parts and mechanical parts in al-
phanumeric order by reference designation.

The information given for each part consists of the
following: |

a. The Hewlett-Packard part number.
b. Part number check digit (CD).

c. The total quantity (Qty) for the entire instrument
except for the option assemblies.

d. The description of the part.

e. A typical manufacturer of the part in a hve digit
code.

f. The manufacturer’s number for the part. -

NOTE

The total quantity for each part is given
only once, that is, at the first occurrence of
the part number in .the list. The total
quantities for the optional assemblies are
totaled by assembly and not integrated
into the standard list.

6-4. FACTORY SELECTED PARTS (*)

Parts marked with an asterisk (*) are factory selected
parts. The value listed in the parts list is the nominal
value. Refer to Sections V and VIII of this manual for
information on determining what value to use for
replacement.

6-5. PARTS LIST BACKDATING (1)

Parts marked with a dagger () are different in ’I‘rans-
ceiver Interfaces with serial number prefixes lower than
the one that this manual applies to directly. Table 7-1

~ lists the backdating changes by serial number prefix.

Table 7-2 lists components affected by each change.

6-6. PARTS LIST UPDATING (Change Sheet)

Production changes to Transceiver Interfaces made
after the publication date of this manual are accompa-
nied by a change in the serial prefix. Changes to the
parts list are recorded by serial number prefix on a
MANUAL CHANGES supplement. Also, parts list er-
rors are noted in the ERRATA portion of the
MANUAL CHANGES supplement.

6-7. ILLUSTRATED PARTS BREAKDOWNS

Most mechanical parts are identified in figures 6-1
through 6-5. These figures are located at the end of the
replaceable parts table.

6-8. ORDERING INFORMATION

To order a part listed i in the replaceable parts table, in-

clude the Hewlett-Packard part number (with the
check digit) and the quuntity required. Address the
order to the nearest Hewl:tt-Packard office. The check
digit will ensure accurate and timely processmg of your
order. '

- 6-1



. Replaceable Parts

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

NOTE
Within the USA, it is better to order di-
rectly from the HP Parts Center in Moun-
tain View, California. Ask your nearest HP

office for information and forms for the
“Direct Mail Order System”.

6-9. RECOMMENDED SPARES LIST

Stocking spare parts for an instrument is often done to

ensure quick return to service after a malfunction oc-

* Model 8954A

curs. Hewlett-Packard has prepared a “Recommended
Spares” list for this instrument. The contents of the list
are based on failure reports and repair data. Quantities
given are for one year of parts support. A complimen-
tary copy of the “Recommended Spares” list may be re-
quested from your nearest Hewlett-Packard office.

When stocking parts to support more than one Trans-
ceiver Interface or to support a variety of
Hewlett-Packard instruments, it may be more econom-
ical to work from one consolidated list rather than
simply adding together stocking quantities from the in-
dividual instrument lists. Hewlett-Packard will prepare
a consolidated “Recommended Spares” lists for any
number or combination of instruments. Contact your
nearest Hewlett-Packard office for details.

Table 6-1. Manufacturers Code List

/

MFR. NO. MANUFACTURER NAME ADDRESS ZIP CODE

H9027 SCHURTER AG H LUZERN © o SW
00000 ANY SATISFACTORY SUPPLIER |

" 01121 ALLEN-BRADLEY CO | MILWAUKEE wi - 53204

01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX | AZ 85008
06915 RICHCO PLASTIC CO CHICAGO - L 60646
17856 SILICONIX INC SANTACLARA . CA 95054
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
24931 SPECIALT'Y CONNECTOR CO INC GREENWOOD IN 46227
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV | | SOMERVILLE NJ
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
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Model 8954A », ! Replaceeble Parts
) .‘ , v
Table 6-2. Reference Designations and Abbreviations (1 of 2)
)
REFERENCE DESIGNATIONS
A Assembly CFL.oooo Filter RT.................. " Thermistor
AT ......... Attenuator, Isolator, H.................... Hardware S....... e Switch
Limiter, Termination HY ... ~. " Circulator T Transformer
B................... Fan, Motor J............ Electrical Connector ™............. Terminal Board
BT...................... Bailery (Stationary Portion), Jack TC............... Thermocouple
C Capacitor K. oo 1. Relay TP Test Point
CP... s e e Coupler L................ Coil, Inductor U............ Integrated Circuit,
“CR... Diode. Diode Thyristor.Step M ....................... Meter Microcircuit
Recovery Diode (SCR), Varactor MP.............. Miscellaneous V.o N Electron Tube
DC......... Directional Coupler ' Mechanical Pan VR ... Breakdown Diode (Zener),
DL ................. Delay Line P.......... Electrical Connector Voltage Regulator
DS.... Annunciator, Lamp. Light (Movable Portion), Plug W... ... Cable, Transmission
Emitting Diode (LED), Signaling Q.... Silicon Controlied Rectifier ‘ Path, Wire
: Device (Audible or Visible) (SCR), Transistor, X o Socket
Miscellaneous Triode Thyristor Y. o Crystal Unit
Electrical Part R............... U Resistor (Piezoelectric, Quartz)
F.ooo Fuse , Z... Tuned Cavity, Tuned Circuit
ABBREVIATIONS
A COM .... Comm ercial. Common EXT..... .. Extended, Extension,
CONN .... Connect, Connection, External, Extinguish
A ... - Across Flats, Acrylic, Air : - Connector
| (Dry Method), Ampere CONT..... Contact, Continuous, F
ADJ..... ... Adjust, Adjustment Control, Controller _
ALC ........ ~ Alcohol, Automatic CONV ............... Converter F............ Fahrenheit, Farad,
Level Control CP...... Cadmium Plate, Candle Female, Film (Resistor).
AM. . .. .. Amplitude Modulation Power. Centipoise, Conductive Fixed. Flange, Flint,
AMP............ . ..., Amperage Plastic, Cone Point Fluonne, Frequency
AMPL................ Amplifier CRP............. . Crepe, Crimp FEM ................... Female
ANLG.............. ... Analog CS Case, Centistoke, Cesium, FF ... Flange, Female Connection;
ASSY............... .. Assembly Cross Section ‘ | Flip Flop
ASTBL................. Astable FL............ Flash, Flat, Fluid
ATTEN. .. Attenuation, Attenuator o FM ... Flange, Male Connection;
D ’ Foam, Frequency Modulation
B FR...................... Folder
D...... Deep, Depletion, Depth, FI................ Current Gain
. X o Diameter. Direct Current Bandwidth Product
gg}l{) """ Binary C(;;.: )lri)‘l;:n?;dl DB ...... Decibel. Double Break (Transition Frequency): Feet, Fpot
.............. , er N v
BNC. . Type of Connector DBL ................... Double FXD....... PR Fixed
ype o ecto .
BSC........... . Basic DCDR ................ Decoder }
DEG................... Degree G
DIFF............... . Differential :
C DO... Package Type Designation GE................ Germanium
DRVR. ....... [ Driver GEN........ General, Generator
C....... Capacitance, Capacitor, DX..................... Duplex GHZ......... I Gigahertz
Center Tapped, Centistoke, - GL.....o Glass
Ceramic, Cermet, Circular Mil GP..... General Purpose, Group
Foot, Closed Cup, E | : |
Cold, Compression H
CER................... Ceramic E-MODE ... Enhancement Mode
CH................ Center Hole ECl; ... Emitter-Coupled Logic HD ......... Hand, Hard, Head,
CHAM................ Chamtfer EPROM.............. Eraseable : Heavy Duty
CNTR..... .. Container, Counter Programmable Read Only Memory HEX. ............. - Hexadecimal,
COAX ................. Coaxial EXCL...... Excluding, Exclusive Hexagon, Hexagonal

6-3
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Replaceable Parts
Table 6-2. Reference Designations and Abbreviations (2 of 2)
HI..................... High MOSFET .......... Metal Oxide RES....... Research, Resistance,
HS.... Heat Sealed, Heat Shrink, »Semiconductor Field Resistor, Resolution
High Speed Effect Transistor RETRIG.......... Retriggerable
MTG................. Mounting RGLTR.............. Regulator
I MV...... Millivolt, Multivibrator RKR.................... Rocker
‘ MW ... Milliwatt RND.................... Round
IC............ Collector Current, RPG Rotary Pulse Generator
Integrated Circuit N RT............ Real Time, Right
ID............... Identification, , '
Inside Diameter N-CHAN............ "~ N-Channel S
IF............. Forward Current, NAND......... Logic Not-AND .
Intermediate Frequency  NM. Nanometer, Nonmetallic ~ SCR....... Screw, Scrub, S.'l‘.C_O"
IN. Inch, Indium NMOS........ N-Channel Metal Controlled Rectifier
IN........ Inch, Indium | Oxide Semiconductor ~ SEC......... Second, Secondary
INP............o Input  NO. Normally Open, Number ~ SGL............oooeen Single
INT.......... Integral. Intensity,.  NPN... Negative Positive Negative =~ SHFT ......... AR Shaft
| Internal (Transistor) SI.......... Silicon, Square Inch
INTL..... Internal, International NS. ... Nanosecond, SLDR ... e Sf)ldcr
INV............. Invent, Inverter Non-Shorting, Nose ~ SM ...t Samarium, Seam,
, ' Small, Square Meter,
J 0 Sub Modular, Subminiature
SMB...... Subminiature, B Type
FFET............ Junction Field  OCTL.................... Octal (Snap-On Connector)
Effect Transistor OD................. Olive Drab,  SNP...........oon ‘Snup
JFET ............ Junction Field : Outside Diameter ~ STAT....... R Status
' Effect Transistor OP.......... N Operational ~ STL........... e Steel
JIGK .o Jade Gray Knob  OPT... Optical, Option, Optiosial ~ SW--- oo Single Wali, Switch
(HP 6()09-0()2” SA ........................ »SIZ‘L‘
P X |
K T
PAN-HD............. Pan Head .
KB...o\oooeoei Knob  PC......... Picocoulomb, Picce, T ~ Ambient Tcn}r:;r;z:llil;:'
: Pr‘l'nteq Circuit TC............... Thermoplastic
L PCB...... Printed Circuit Board THD Thread. Threaded
PD....... Pad, Palladium, Pitch THK. ) Thick
LED...... Light Emitting Diode Diameter, Power Dissipation ™G, 'Tap ing
LG ............... Length, Long PF...... Picofarad. Pipe, Female ™YL Tri lt
LKG.......... Leakage, Locking Connection; Power Factor TR!C; """"" Inggu Tng cr'il?h:
LKWR ............. Lockwasher ~ PL........... Phase Lock, Plain, C  riesering. Tri ’m%on;cl )
LO........ Local Oscillator, Low ! Plate, Plug TRMR EBETING ETIE Trimmzyr
LS..... Loudspeaker, Low Power  PLSTC.................. Plasic o T Turn. Turns
Schottky, Series Inductance POS........... Position, Positive . L. "'l’.'l.n 'l”")r'm«;luccm‘
LT............. Left, Light, Liter ~ POZI........... Pozidriv Recess  Fransistor T‘mmi;m‘r Lowic
.' PRCN................ Precision AR POT L0
M PRP............ Purple, Purpose U
| PVC......... Polyvinyl Chloride
MA......ooooe Milliampere UW................. Used With
MACH. ............. - Machined Q UF ................. Microfarad
MCD.............. Millicandela
MISC........n... Miscellaneous  QUAD.............. Set of Four vV
MLD............ Mold, Molded |
MOD......... Model, Modified, R Voo Vanadium, Variable,
‘Modular, Modulated, Modulator Violet, Volt, Voltage
MONO/ASTBL. . ... Monostable/ RCVR................. Receiver VAR................... Varnable
Astable RCVY ................ Recovery vDC....... Volts, Direct Current
MONOSTBL. ....... Monostable VID......................

REF. ... .. e . Reference

Vid_eo

6-4

Model 89541\",“




Model 8954A

. Table 6-3. Replaceab'le Parts (1 of 7)

Replaceable Parts

“
Reference HP Part ¢ Qty Description Mir ~ Mfr Part Number
Designation | Number |D A Code| - | o
Yo
‘\1 DBPBA-60001 | 2 1 KEYTOARD/ANNUNCTATONE AGHLEMILY 20480 08754-60001 )
A1DS 1990~0487 7 2 LED-LAMP LUM~INT=1MCD IF=2(MA“MAX RVUR=SV 204849 H002--4504
A1DS2 1990--048B7 7 LED-LAMP LUM~INT=1MCD IF=20MA-MAX BYR=DY 28480 3082-4%84
A1D83 1990-0486 6 1 LD-LAMP LUM-INT=14CD IF=20MA-MAX BURnSY ' 20480 S002--4684
. A1DS4 1990 -048% ] 1 LED-LAMP LUM-INT=8DOULD IF=30MA~MAX © 2480 S08R2-4904
"A1D8Y 1990-0670 0 4 LED-LAMP LUM-INT=IMCD IF=20MA-MAX BUR=S5V 20480 1990 -0670
A1DBL 17920--0670 ] LED-LAMP LUM-INT=1MLD IF:=20MA-MAX HBVR=SV 26480 1990-0670
A1D8?7 1990-0670 0 LED-LAMP LUM-INT=1MCD IF:=20MA-MAX BUR=DV 260480 1990-0670
A1DB8 19900670 0 LED-LAMP (LUM-INT=1MOD IF=20MA-MAX BVUR=5Y <8480 1590-0470
A1DS9 1990-0646%S 3 1 | LED-LAMP LUM-INT=,MCD IF=20MA-MAX BVR=SV ~E4a80 1990 066%
Al 1251-571¢9 2 4 CONNCCTCR 26-PIN M POST TYPE 211480 12515719
AR 1e10-0272 8 1 NETWORK-RES 10~SIP330,0 OHM X 9 0112t 210A201
AlS1 %060--9436° 7 7 PUSHBUTTON SWITCH P.0. MOUNT 20460 5060-94364
: B0A1-031G B a KEY CAP-LOCAL 28480 3041-0310
A182 3060-9436 7 ‘ PUSHBUTTON SWITCH P.C. MOUNT 1480 50409436
o D N041-0319 X 9 KEY CAP -HALF GRAY-LIT . 204n0 50410319
A183 N060-9436 7 PUSHEUTTON SWITCH PG, MOUNT <8480 S060-9434
,-5041-0319 7 KEY CAP-HALF GREY-LIT 261400 N041-0319
Al1S4 Bh6N-9434 7 PUSHEUTTON SWITCH P.C. MOUNTY 28480 3060-7436
5043-0319 7 KEY CAP-HALF GRAY-LIT auafe 504163179
A18Y S060-74364 7 PUGHEODTTON SWITCH P.C. MOUNT 20480 5060-94364
5041-0310 a8 KEY CAP-LOCAL ' 28401 %041 -0310
AL154 S060-9434 7 PUSHEUTTON HWITEH P.C. MOUNT <8480 S5060-92434
. 9041-03X19 7 KEY CAP-HALF GRAY-LIT . 284610 9041 0319
hiS?I 50609436 ? PUSHEUTTON OWITECH P.C. MOUNT 20480 H060-9436
. S041-0319% 7 KEY CAP-HALF GRAY-LIT : ' 840N v 1-03%19
‘ . (BFE GECTION B-SERVICE TOOLS FOR §1-57)
| |
‘\2 08975460002 | 3 1 INTERFACE/MICROPROCESSOR/RE)VAY CONTROL. 6480 00954-60002
A2 0160--2035% 9 17 CAPACITOR-FXD ,01UF +80-20% 100VDC CIR 210480 0140 -205%%
ARC2 0160-205% 9 CAPACITOR-FXD ,01UF +80--20% 100VDC CER 20480 01602055 ¢
A2C3 0160--205% 9 CAPACITOR+FXD ,01UF +00-20% 100UDC CER 20480 G160 -200%
A2CA 0160-205% 9 CAPACTITOR-FXD ,03UF 400-20% 100VDC CER 20480 0160 -2055
AT 0160--2257 3 1 CAPACTTOR-FXD 10PF +-5% S00UDC CER 00 -60 20480 0160 -22%7
ARC S 01602263 1 1 CAPACTITOR-FXD 18PF +--5%% S00VDC CLR 01~ 30 28480 0160 3263
A2C?7 N1hl- 2085 9 CAPACTITOR-FXD . DIUF +B0-20% 100VDC FFR <0480 0160-205%
©ARCS 0180-029 3 2 CAPACITOR~FXD 11U +-10% 35VUDC TA 56009 150D103XP035A2
A2C? N14H0-2005 V4 CAPACTITOR-FXD L 01UF 00 -20% 100VDEC CER 23400 N14HO-20%%
A2C10 01460-2053 9 CAPACTITOR-FXD L O01UF +00--20% 100UDC CER Q20400 11602055
A2C11 N160-2055 7 CAPALITOR-FXD . D1LUF +80-20% 100VDE CIR <8480 B160-205%
A2C12 0160-205% 9 CAPACITOR-FXD . O1UF 280 -20% 100VDC CER L1404 11602005
A2C13 11AD-205% K4 CAPACLITOR- FXD L DIUF +B0-20% 100VDC CFR 20480 D160-205%
AC14 0160-209% 9 CAPACITOR-FXD . G1UF +@0-20% 100VUDC CFR - 201480 0160 2009
A2CIS 0160 -205% K4 CAPALTITOR-FXD L D1UF +DND-20Z 100VUDC CFR 2RABo 0160-2055
ARC1E 0160-205% 9 COPACTTOR-FXD L 01UF +80-207% 100VDC CFR 2480 01602055
A2C17 D1HO-200% V4 CAPACTTOR-FXD . BIOF »B0-20% 100VDE CER 0400 P14H0-205%
ARCIB 0180-21%4 1 a CAPAGITOR-FXD 190001+ 75 -10% 15UDG Al afan0 01082154
AC1R B1R0 1% 1 S CAPACITOR FXD APD0DUF 7% 10% EHUDE N 8480 01nN-2154
ARC20 0180~-32217 7 4 CAPALTTOR XD AN0UF +7% 107 S0UDE Al H4Y JORIASZGAS0 L)L DED
A2 nino 29017 7 L LAPALTTOR FXD 35006075 107 S0UDE Al TR AODAHZGOLDFLL DSB
Y] Wted 01 60-205% 9 CAPACTTOR -FXD 0101 »00 202 100VUDE CIR ] 0160 200%
ACC23 D16D--205% Y CAPALLTOR FXD L 0LUF 8% DO% 100VD0 (IR CHARD DLAH0-20NY
ARC24 016000291 3 CAPACTTOR-FXD 1UF #3102 55UDC TA YOG IHODTOIXY 0 RSN
AZEL2H n180-2217 7 COPALTTOR -TXD SS00F 7% 1ha S0VLE Al BRI JVDIBHZGON0ILL DS
ARC2G 1180~-2,17 7 CAPACTTOR-FXD 3H0W 2% -10% S0UDC Al Cuhang APDABZGAGHON L DY
AC27 N14H0-3005 4 CAPALTTOR-FXD L OLUF 280 20 100VDE VTR 2400 G160 2058 .
ARCRY 1201~01%9 3 4 DIODE-PWR RECT A00V 7%0MA DO -41 0400 1901 01%%
ACRY - 1901--0109 3 DIODE-PWR REUT 4ROV 750MA D041 20400 19010159
ACR3. 1201~010%9 3 DIODE -PUR RILCT 400V 750MA DD-41 Sean0 1207 91%9
ARCRA 1201-0159 3 DIODE-PWR RECT aBnv 750MA DO-4) o400 12010159
ARCRY 1201-0040 1 28 DIODF-SWITEHING 30V S0MA PNG DU 35 0400 194010040
A2CRG 1702 htan 1 DINDE -GWITCHING 30V H0MA 2NG D035 - 28480 1901-0040
A2CR?7 1901-04040 1 DTODE-SWITCHING 30V S0MA DNG DO- 35 aan0 - 1201-00440
A2CRB, 1201-0040 1 DIODE - SWITCHING 30V S0MA DNG DO-DS V34RO 1201-0040
AHCRY 1701-0040 1 DIODE-SWITCHING 30V S0MA 2NG DO -3% 264040 1201- 0040
ARCRID 12010040 1 ~ DIODE -SWTTCHTNG 30V SOMA ONG DO--35 213480 19201-0040
AZCR1 1201-00410 1 DIODF-GWITCHING 30V S0MA 2NG DO~ 3% S04840 12010040
A2CR12 1201-0040 1 DIODE-SWITEHING 302 S0MA NS D035 BARN 12010040
AZCR13 1901~0040 1 DIOPE~BWITCHING 30V HUMA NS DO-3% Q0atln 17016040
ACCR14° 17010040 1 DIOVE- SWITCHING 30V S0MA ONS DD-3% 20480 AN1-0040
AZCRIS 1201~-0140 1 DIODE-SWITCHING 30V S0MA 2NG DO~ 35 a0ang 1¢01--0040

See witroduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts -Model 8954A
Table 6-3. Replaceable Parts (2 of 7)
. . : 1
Reference | HP Part |c| o, Description Mir Mfr Part Number
Designation | Number |D] ™ Code
AZCR16 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DD-35 28480 1701-0040
2CR17 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3% 261480 1901-0040
A2CR1B 17010040 1 DIODE-GWITCHING 30V ‘SOMA 2NS DD-35 28480 1901-0040
ARCR19 19010040 1 DINDE-SWITCHING 30V SO0MA 2NS DO-3% 28480 1901--0040
ARCR20 1901-0040. | 1] DIODF -SWITEHING 30V S0MA 2NS DD-35 28480 1901-0040
ARCR21 1901-0040 1 DIODL-SWITCHING 30V SOMA 2NS DO~3%5 20480 1901--0040
A2CR2: 1901-0040 1 DINDE- SWITCHING 30V S0MA 2NS LO-3% . 28480 1901-0040
ADCR23 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3% 204080 1901-0040
APCR24 19010040 1 DIODE -SWITCHING 30V S0MA 2NS DN-35 28480 1901-0040
ARCR2S 1901-0040 1 DINDE-SMITCHING 30V S0MA 2NS DO-3%5 20480 | 1901-0040
ADCR2b 19010040 1 DINDE-EMITCHING 30V S0MA 2NS DD-3% 28480 1901-0040
ARCR27 1901-0040 1 DIODF-SWITCHING 30V S0MA 2NS DO-35 261480 1901-0040
APCR2B 1701--0040 1 DIODE- SWITCHING 30V SOMA 2NG DD-35 20480 1901-0040
AZCR2Y 1901-0040 1 DIODE-SUITCHING 30V S6MA ONG DO-35 °0480- | 19010040
ADCR3D 1901-0040 |t DINOC-SWITCHING 30V . 50MA NS DD-35 23480 1901-0040
ARCRIL 19010040 1 DIODE-SWITCHING 30V S0MA 2N DO- 3% 261480 19010040
ARCR33 1901-0040 1 DINDE- EWITCHING 30V SOMA 2NS DD-35 28410 1201-0040
ARFY 2110-0063 2 1 FUSE .75A 250V NTD 1.25X.25 W. 20480 21100063
, 2110-0249 0 ‘4 FUSEHOLDER -CLIP TYPE, 25D -FUSE 28480 2110-0269
ARF2 . 21100027 ] 2 FUSE ,125A 250V NTD 1.25X.2%5 UL 20480 2110-0027
2110-0269 0 FUSENDLDER -G 1P TYPE, 25D-FUSE 78480 2110-6269
ART1 12513410 8 3 | CONNECTOR &-PIN M POST TYPE 20480 17513412
A212 1051-4949 2 1 CONNFCTOR 4-PIN M POST TYPE 20480 1751-4969
ART3 1251-5719 2 CONNECTOR 26-PIN M POST TYPE 29480 10515719
ART4 1251 -5720 ] 1 CONNECTOR 34-PTN M POST TYPF 20480 10%1-5720
YA H] 1251-3412 8 CONNFCTOR & PIN M POST TYPE 20480 12413410
ART6 12515719 2 CONNECTOR 26 -PIN M PNST 1YPE 7RABD 195%1-5719
ARY? 1250~ 02%7 1 6 CONNECTOR: RF SME M PG S50-011M 20480 1070 0257
A278 1250- 0257 1 CONNECTOR-RF SME M PC 50-0HM 28480 1250-0257
ART9 1250~ 0257 1 CONNCCTOR-RF SMB M PC 50 -0HM 0480 DEO 0257
A2710 1250 - 0257 1 CONNECTOR-RF GRB M P S0-DIM T 10%0-0057
ARI1Y 1250~ 0257 1 CONNFCTOR-RF SMB M PC 50- 0NN 20480 1260 0257
ART12 12%50-02%7 1 CONNECTNR-RF SMEB M P SD-DNM 26480 12500257
ARK1 1490-0916 6 16 RELAY-REED 1A SO0MA 100UDEC SUDC-COTL P61480 04900916
1200-0638 7 14 SOCKET-IC 14 CONT DIP DIP-GLDR 20480 17°00-0638.
ARK?2 04900916 b RFLAY-REED 1A S00MA 100VUDC SUDC-COTY 20400 04900916
1200 0638 7 SOCKET-TC 14-CONT DIP . DIP- GLDR AGELT 1000-06738
A2K3 0490--091¢ b RFLAY-REED 1A S00MA 100UDC SUDC-COTI 20400 0490-0916
1200 0638 7 SOCKET-IC 14-CONT DIP DIP- GLDR EGEET 12000630
AZK 4 0490-0916 6 RE)LAY-REED 1A H00MA 100VDI SUDC-COTL 201480 0420-0916
| 12000638 7 SOHCKET-TC 14 UDNT DIP DIP SLDR 2HARD 1200-0638
ARKS 0490--0914 6 RELAY-RFFD 1A S00MA 100UDC SUDC- COTI 201480 0490 0914
1200-0638 7 LOCKET IC 14-L.ONT BIP DIP-5LDR REPT:T 12000638
AZKS 04900916 6 RELAY-REED 1A S00MA 100UDC SUDE-COT) 21400 04900916
1200- 0638 7 SOCKET- T 14-CONT DIP DIP GLDR 70480 1200-0638
AK7 0490 -0916 6 RELAY-RFED 1A %00MA 100UDEC SUDC-COTY, ARG 04%0-0910
1200- D638 7 SOCKET TG 14-CONT DIP DIP-SLDR nan 1200-0438
A2KH 04900916 b RELAY-REED 1A S00MA 100UDC SUDC-CON 20400 0450 0914
' S 1200- 0636 7 SOCKET-IC 14-CONT DIP DIP-GLDR 0480 12200-0638
ARK? 14900914 6 RELAY-REED 1A %S00MA 100UDC SVDC-COTNL ohann 0450 -0916
12000630 7 SOCKET I 14-GONT DIP DIP-5GLDR 2AABD 1000-0630
ARK 10 04900916 6 RELAY-REED 1A S00MA 100VDE SUDC~COML. ROE TR 1490 09106
1200-0638 7 SOCKET-IC 14-CONT DIP DIP SLDR PBARD 1200-063€
ARK 11 04900916 3 RTLAY-RFED 1A S00MA 100UDE SUDC-CON 20400 0450 -0914
1200-0638 |7 SOCKET IC 14-CONT DIP D1P SLDR : BB 12000638
ADK 12 0490-0916 b RELAY-RFED 1A S00MA 100UDC SVDC-COYI 26400 nase 0916
1200-0636 7 SOCKET- I 14 CONT DIP DIP-SI DR 26480 1200 0638
ARK13. 14900916 b RELAY-REED 1A %00MA 100UDC SUDC-COT 20400 0490 0916
1200-0636 7 SOCKFT-IC 14 -CONT DIP DFP-Si DR 20400 1200 0630
ARK 14 04900916 6 RELAY-REED 1A 500MA 100UDC SVUDC-COTY Pnany | 0av0 0916
1200 -0638 7 SOCKET 1C 14-CONT DIP DIP-SLDR oBAB0 | 1200-0638
AZK 13 0490~ 0916 b RELAY -REFD 1A S500MA 100UDC SUDC-COTY 20480 04%0 09146
1200-0630 7 SOCKLET IE 14-CONT DIP DIP SLDR 20480 1200-0630
AZK 18 04900914 6 RELAY-RCED 1A 500MA 100UDC SUDE-COT) 2400 09900916
1200- 0630 7 SOCKET-IC 14-CONT DIP- DIP GLDR 20480 1200-0630
AZK 17 04900766 4 1 RELAY 20 12VUDC-COTI 5A 24VDC 28480 0990 0766
N4%90- 0769 7 1 SOCKET -RLY PI 18480 | 04%0-0749
04900771 1 1 RELAY RETAINER ,924-IN-W 1,355 IN-0A LG 211480 0454 0771
APK18 04901013 t 3 RELAY -REED 1L DSOMA 2BYDE 5VDG-COTL VA 20480 Nav0-1013
ARK1Y 9490-1013 6 ' RELAY-REED 10 2H0MA 28UDC SUDC-COTL 3VA 20400 04%0 1013
. ARKR0 NAY0D-1013 b RELAY REED 10 250MA PBUDEL HUDE-COTL 3VA 20480 049010173
A1 91001637 4 1 THDUCTOR RF-CH-MLD 120UK 5% . 166DX. 38516 AT 9100 1637
A2 91001424 9 2 TNDUGTOR RE -LH-MLD 30UR 5% . 166DX, i 6 1A P100-14624
AL 91001624 9 TNDUGCTOR RF-CH-MLD 30UH %%, 166DX, 30516 20480 P100-1624 ’
See introduction to this section for ordering information
*Indicates factory selected value
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Model 8954A ’ ‘Replaceable Parts
, Table 6-3. Replaceable Parts (3 of 7)
Reference HP Part |c Q e Mfr
Mg t Description Mfr Part Number
Designation | Number || <Y escrp Code
A2Q1 13%55-0403 3 24 TRANSIRTOR MOSFET N-CHAN E-MODE . 17056 UN1 DKM
“ANQ2 1855-0423 3 TRANSISTOR MOBMET N-CHAN E-MODE 17856 UN10OKM -
AQ3 18550423 S TRANSTSTOR MOSFET N-CHAN E-~MODIE 17056 UN1OKM
A2N4 10350423 S TRANGISTOR MOSFET N-CHAN E-MODE 17856 UN1OKM
AR 185%- 0423 bl TRANSISTOR MOSFET N-CHAN E -MODE 17056 UN1BKM
ARQL 10855-0423 ] TRANGISTOR MOSFET N-CHAN'E-MODE 17856 UN1OKM
A2R7 18550423 v TRANGTSTOR MOSFET N-CHAN E-MDDE 170%6 UN10OKM
AQ8 ' 1855-0423 ] TRANSISTOR MOSFET N-CHAN £-MODE 178%6 UN1OKM
A2Q9 16855-0423 ] TRANGTSTDR MOGFET N-CHAN E-MODE 17056 UN10KM
ANGI0 18%5-0423 ) TRANGISTOR MOSFET N-CHAN E- MODE 17056 UN1T KM
A2R1Y 16550423 ) TRANGISTOR MOSFET N-CHAN E-MODE ‘ 170%4 UN10KM
A2Q12 1855-0423 S TRANSISTOR MOSFET N-CHAN E- MODE 178%6 UN10KM
AZ2R13 10550423 ) TRANSTSTOR MOSFET N-CHAN E-MNDE 17056 UN1OKM
ARQ1A 16855-0423 9 TRANSTISTOR MOSFET N-CHAN E-MODE 17056 UNJ KM
AZANYS T1A35-0423 o TRANGTSTOR MOSFET N-CHAN E-MDDE 170%6 UN1OKM
ARG 1855-0423 b TRANGIGTOR MOSFET N-CHAN F-MODE 178%6 UN10OKM
A7 1855-0423 b TRANSISTOR MOSFET N-CHAN E-MIDE 17856 UN10KM
A2G18 18355-0423 b+ TRANSISTOR MOSFET N-CHAN F-MODE 17856 "UN10KH
A2QR19 10953-0314 271 2 TRANGTSTOR PNP 2N2205%A G1 TD-39 PD=&OD MW 04713 2N290%A
AZQ20 1655-0423 9 TRANGISTOR MOSFET N-CHAN E-MODF 17834 UN1OKM
AR21 16835--0423 - ) TRANSISTNDR MOSFET N-GCHAN E-MODF 170656 UN1 KM
AXQR2 16853~-0314 9 TRANSISTOR PNP 2N290%A ST T0-39 PD=600MW 014713 IN90NA
A2Q23 185%-0423 ] TRANGISTOR MDEFET N-CHAN E MODF 1701%6 UNT KM
ARQ24 1§1935-0423 9 TRANGISTOR MOSFET N-CHAN FE-MODE 178056 UNIOKM
A2R2Y 1055 -0423 3 TRANGIEGTOR MOSFET N-CHAN E - MDDF, 1708%6 UN1DKM i
A2Q26 16%5-0423 | 5 TRANSISTOR MOSFET N-CHAN E MODE . 17056 | untokm
Ll
AZR1 0757 -0442 2 4 RESIGTOR 1DK 1Z ,192%W F TC=04-10D 24%4¢ Ca 170 TO-1002-F
AZR2 0757-0442 9 RESTIGTOR 10K 12 . 125W F TC=0+-100 RENT Y Ca-2/78-T0H-100D-F
AZR3 B757- 044 9 REGSISTOR 10K 1% .10%W F TR=09 10D QAT A Ca 1/8-TOH-100-F
AR, 0737-0442 9 RFSIGTOR 10K 1% .125%W F TC=0+-100 Q4N44 Ca-1/8-T0- 100 F
A2RY D737-0422 2 2 RESISTOR 909 1% . 125%W F TC=04+-100 2444 Ca:1/8-Th-1002 F
AZR L 07570438 3 2 RESIGTOR S.11K 1% 1094 F TC=0r-100 RET Y Ca t/8-T0-%111"F
A2R? N737- 0422 b3 REGIGTOR 909 1% . 10%W F TC=0+-100 AABAY Ca-1/8-TD-907R F
ARB 0757-0438 3 RESIUTOR S, 11K 3% 12%W F TC=D+-100 Ra%44 Ca-1/8-T0 S1t11-F
ARG 0678-B821 2] 2 REGIGTOR %,62 12 ,105W F TC=00 -100 20480 0678-0021
A2R10 0698-0621 a RESTIGTOR 5,62 1% ,12%W F TC=0s-100 200400 064208621
)

AZR11 0757 -0401 0 1 RESIGTOR 100 12 . t2%W F TC=0+-100 24344 | L4 1/B-TO-301 F
AZRI2 01698-0004 9 H RESTISTOR 2.15K 1% 105 F TC=00-100 RE LTS Ca 1/8-T0: D152 -F
APR13 0757-027% 0 1 RFSIGTOR 3, 16K 12 125W F TC=0+-100 Q4T 44 Ca 1/8-T0-3161-F
A2R14 0678-0004 9 RESIGTOR 2.19K 12 1250 F TC=0» 100 24544 Ca-1/8-TH 2151-F
A2R1S 0757 0466 7 1 RESISTOR 110K 12 ,12%W F TC=0+-100 D4%44 CA t/8-TO-1103-F
A2TPY 0360-0%39 0 14 TERMINAL TFST POYNT PCH 00000 CRDER MY DEBCRIPTION
A2TPR D360 0535 [} TERMINAL TEST POINT POR noooo ODROFR RY DEGCRIPTION
ADTPE 0560-053% ] TERMINAL. TEST POINT PLH auono ORDER BY DOOCRIPTION
A2TP A D360 -053% 0 TERMINAL TEST POINT PIIB aoonon DRDER BY DEGCRIPTION
ALTPS 0360~-0%3% 0 TERMINAL. TEST POINT PCH ;o 0nea0 DRDIR BY DEGCRIPTION
A2TPS 0360 053% 0 TERMINAL TEST PDINT PR onenon NRDER BY DELLRIPTION
ARTP? ' 0360-053% TERMINAL TEST POINT PCH TN IR ORDER BY DI SERIPTION
A2TPB 0360- 0535 0 TERMINAL TFST POINT PCE nonon DRDER BY DENLGLRIPTION
'ATPY 0360-0%3% TERMINAL TEST POINT. PCH 00000 ORDER BY DEGCRIPTION
AZTP1D 0360--053% 1] TERMINAL TEST POINT PCH N pooon ORDER EY DESCRIPTION
ATPYY 0360-0%3% 0 TERMINAL TFST POINT PCD 00000 ORDER BY DEGCRIPTION
A2TPI2 03600535 0 TERMINAL TEST POINT POR Donon PRUER RY DELLRIPTION
ATPI3 0360~0%3% 0 TERMINAL TEST POINT PCH ooaan ORDER BY DUSCRIPTION
A2TP. 4 D360- 153% 1] TCRMINAL. TESET POINT PO podno DRDER DY DEGELRIPTION
A2TP1S 0340-0%3% 0 TERMINAL TEST POINT PCB 000040 ORDER BY DFSCRIPTION
AL 1020 -240% 0 1 IC RCVR TTL LS BUS NCY). 01299 SN7S1AH0N
ANU2 16120-24683 8 1 IC REVR TTL LY RUSG oCN. 012399 HN7T161IN
A2L3 1320-1544 1} 7 IC FF CMDS DTYPE COM €1 OCK QUAD J1.38% 2DA07HBF
AL 18120-1%44 0 IC. FF CMOS D-TYPE COM CLOCK QUAD 3 HOS CDAN76BI
AZLS 1820-13544 0 05 Y CH0s D-TYPE 00OM CLOCK QUAD 358 CDA7H0F
A2UL 16020-1%44 ] IC FF CMOS D-TYPF COM CLOCK QUAD 3.5905 CDA076BY '
A2Y7 16820-2551 1 1 IC-TMH9914 GBIR 20480 10202551

1200-06%4 7 2 SOCKET-1C 40 CONT DIP DIP-SLDR 20400 12000654
-A2UB 1820--1%544 0 . I FF CMOS D-TYPE GDOM CLOCK RUAD 3L5BY D407 4KF
AZUS 1820-1544 1] IC FF CMOS D-TYPE COM CLOCK QUAD JSB05 CDAN76B
AZU10 18201544 0 IC TF CMDS D-TYPE CUM CLOCK QUAD 3LS5EY GOI07HEF
ADULY 0893548000 | % 1. PROGCRAMMED-MTCROPROCESHNR 28400 1895498000

12000654 7 PROGRAMMED-MTEROPROCE H50R 20400 1200 -06%4
ARU12 1820-2102 8 1 IC LOH TTL L8 D-TYPE OCTL 01290 LIN74) S373N
A2U1R 18200603 3§ 1 IC TNV TTL 6 HEX 1-INP n2vs SN74504N
AUL1S 1020~1197 9 1 TC GATE TTL LY NAND QUAD 2 - INP 01295 GN741LG00N
A2ULYS IR?5A-BOODL | 4 1 PROGRAMMED-ROM 261400 199754 -80001

1200-0541 1 1 GUCKET-TC 24-CONT DIP DIP--SLDR 204080 1200--0%41
A2 6 10826~-0024 3 1 IC COMPARATOR PRCN TD-99 pKG n1asy LM311dL

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 8954A
. Table 6-3. Replaceable Parts (4 of 7)
Reference HP Part |c Q - Mfr
. A t Description Mfr Part Number

Designation | Number |D y P Code

ARVR1 1902-0943 " | 9 1 DINDE-ZNR 22,4V 3X DN-3% PD=,4W Th=-, 0374 2@480‘ 1902-0943

A3 . 06195460003 | 4 1 HP- IR CONNECTOR AGSEMBELY 28400 | 0PP54-60003

A3I1 12%1-4040 ] 1 GONNEZCTOR 24-PIN F MICRO RUBEON ’ 23480 12%1 -40410
01360-0643 3 2 STANDOFF-HEEX |, 2655 -IN-LG & 32THD aooao ORNER BY DEGCRIPTION
21200017 4 4 WAGHER LK HLCL. NO., B ,160-IN-LD 20480 2190-0017
Q2360~0113 2 16 SCREW-MACH 632 .2%9-IN-LG PAN-HD-POZ [ fnan0o ORDER BY DESCRIPTION
242209003 7 2 NUT-HEX-DEL- CHAM 6-~32-THD ., 194 -TN-THK novoo ORDER RY DEGCRIPTION

A3T2 12519719 2 CONNECTOR 26-PIN M POST TYPE Leanl 1251-5719

AZMP Ine%4-00002 | 7 1 CONNECTOR PANEL 20400 089%54-00002

AJS J101-2126 4 1 SWITCH-GL S-GPDT DIP-S) IDF-AGSY 1A 26480 31012124

A4 01760-0443 1 1 LLINE MODULE-FTLIERED 20480 0960-0443
0360-0007 1 1 TERMINAL-SI.LDR LUG PL-MTGC FOR-#10-SCR 20480 03600007
2i%0-0000 3 1 WAGHER-LK EXT T NO, & ,141-TN-ID 28480 2120-0000 .
2360-0117 b R SCREW-MACH 632 ,375-IN-LG PAN-HD-POZ I goaa0 ORDFR BY DLSCRIPTION
24200002 [ 3 080 2A00-0002

NUT-HEX-DRL -CHAM 6-32-THD 1092 TN-THK

See introduction to this section for ordering information
*Indicates tactory selected value
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2950-0035

Model 8954A ’ ' Replaceable Parts
Table 6-3. Replaceable Parts (50f 7) .
Reference HP Part |c| o L. Mfr |
- A t escription Mfr Part Number
'Designation | Number [p| =Y Descriptio Code
CHASBIS PARTS
(M} 0160-406% o] 1 CAPACITOR-FXD ,1UF +-20% 250VALC(RMG) 28400 0160-4065
(ATTACHES TO LINE FILTER MODULE)
Fi 21100043 2} 1 FUSE 1.%A 250V NTD 1,25X.2% UL 2846810 2110-0043 '
F2 2110-0004 1 1 FUSE . 2%A 250V NTD 1,25X.25 UL <8480 2110-0004
) (FOR 100/120V OPERATION)
F2 2110-0027 8 1 FUSE ,125A 250V NTD 1,25%X.25 UL 260400 2110-0027
(FOR 220/24OV‘DPER“TION)
J1 1510--0090 2 .3 BINDING POST SGL SGL-TUR JGK 283480 1510-0090
2190-0016 3 7 WASHER-LK INTL T 3/8 IN .377-1IN-1D 28480 2190-0016
2950-0001 8 7 NUT-HEX~-DBL~-CHAM 3/8-32~THD ,094-IN-THK 60000 ORDER BY DESCRIPTION
J2 ., 1510-0090 2 BINDING POGT 6GL GGL-TUR JHK ' 20480 1510~-0090
2190-0016 3 WASHER~LK INTL. T 3/8 IN .377-IN-1D 20480 219200016
2950-0001 2] NUT-HEX-DREL -CHAM 3/8-32-THD , 094-IN-T1IK 60000 DRDER BY DEGCRIPTION
J3 1510--0107 2 2 BINDING POST SGL. SCL-TUR JGK CBK 204840 1510-0107
21920-0016 3 WASHER-LK INTL T 3/8 IN ,377-IN-ID 28480 2190-0016
N 2950-0001 ;] NUT-HEX~-DBL-CHAM 3I/8-32-THD ,094-IN-THK npeooe ORDER BY DISCRIPTION
0360-1190 b 3 TERMINAL-SLOR LUG PL-MTG FOR-93/8-5CR 25480 N360-1190
J4 1230~-0118 3 2 CONNECTOR-RF BN(. FEM S5GL-HOLE-FR 50-0HM 2f1480 1250-0118
0360-1190 S TERMINAL -SLDR LUG PL-MTG FOR-8$3/8-GCR 8480 0360-1170
2190-0016 3 WASHER~-LX INTL T 3/8 IN ,377-IN-1ID 28480 2190-0016
2950-0001 8 NUT--HEX-DHL-CHAM 3/8-32-THD ,074-1IN THK 00000 (RDFER RY DESCRIPTION
I3 12%50~-0118 . | 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-04M 28480 1250-0110
0360-1190 ) TERMINAL-SLDR LUG PL-MTG FOR-#3/8-5CR 28480 0360-1190
2190-0014 3 WASHER-L, INTL T 3/8 IN ,377-1IN-1D 28460 2190-0016
Jb 2950-0001 <] NUT-MHEX-DEL-CHAM 3/8-32-THD ., 094-IN-THK 00000 ORDER BY DESCRIPTION
1510-0090 2 BINDING POST SGL SGL-TUR JGK 28480 1310-0090
2190-0014 3 WASHER-LK INTL T 3/8 IN ,377-IN-1ID 28480 2190-0014
2950-0001 2] NUT-HE ' ~DEL-CHAM 3/8-32-THD ,094-IN-THK 00000 ORDER BY DESCRIPTION
37 1310-0107 2 EINDING POST SGL SGL-TUR JGCK CBK 28480 imie-0107
2190-0014 3 WASHER-LK INTL T 3/8 IN .377-IN-1ID 28480 2190-0016 S
2950-0001 3] NUT~HEX DBL-CHAM 3/8-32-ThD ,094-IN-THK 00000 ORDER BY nEELRXPTION
Ja 08954-60004 | 5 S TYPE-N CONNECTOR ASSEMBLY 284010 08954"600ﬁ5‘?,3,
21920-0104 0 S5 WABHER-LK INTL. T 7/16 IN ,439-IN-1ID 20480 2190w0104}'  o
2950-0132 [ S NUT-HEX-DBL.~CHAM 7/16-20-THD ,094--IN-THK oaond {IRDER BY)DE%G&Z?TIDN
J9 123511239 3 1 - CONNECTIDR 9-PIN F D BERIES : 28480 1051-123% .
12%1~-05346 1 4 CONTACT-CONN U/W-SUBMIN-D FEM SLDR--POT 28480 1251-08%6.
12512942 7 2 1.LOCK-SUBMIN D CDNN fB4R0 IPSI-B?@Eh, '
J10 089%54-60004 | 31 - TYPE--N CONNECTOR ASGEMBLY 26481 018954-60.00K
2190-0104 0 WASHER -LK INTL.- T 7/16 IN ', 439-IN-1D 28480 2190-10104
“ 29%0-0132 b NUT-HEX~-DBL.~CHAM 7/16-28-THD ,0%4-IN-THK gogaeo ORDER BY DELCRIPTION
J11 0R?54-600041 3 TYPE-N CONNECTIHR ASSEMBLY . 28480 06893440004
2190-0104 .0 WASHER-LK INTL T 7/146 IN ,A39-IN-ID 260480 219200104
29%0-0132 -h NUOT-HEX-DIL~CHAM 7/16-20-THD , DP4-TIN--THK ononoo NRDER BY DEGLCRIPTION
CONNECTOR-DNC (P/0 W7) .
J12 12500879 4 4 CONNECTDR-RF ERNC FEM SGL-HOLF-RR 50~ OHM 20400 12%50-0870
12%0-0872 [ 4 CONNECTOR-RF SMB FEM UNMTD 50-0DHM 260480 1250-0872
1230--0958 9 4 BUGHING RF CONN BNC/TNC: FOR. INTL © 24931 s 10%-3
13250~0964 | 7 4 NUT-RF CONN BNC/TNGC: CLAMF NUT FOR 24931 N126-2
2190--0068 3 o WASHER-LK INTL T 1/2 IN S50%5~-IN-1D . 28480 2190--0068
29300039 a S5 NUT-HEX-DEL~-CHAM 15/32--32~ THD gooo0 ORDER BY DEGCRIPTION
J13 00?%4-40004 1 3 TYPE-N CONNECTOR ASBSEMELY . 28480 H3954- 60004
2190-0104 0 WASHER-LK INTL T 7716 IN ,439-IN-ID 21480 2190-0104
2950-0132 & NUT-HEX--DEi.- CHAM 7/16-20-THD , 094 -IN-THK noooo ORDER RY DEGCRIPTION
J14 0B9TA-60004] B TYPE-N TONNECTOR ASSEMBLY 264010 ' NA954-60004
: 2190:-0104 0 WASHER-LY INTL T 7/16 IN ,43%9-IN-1D 20480 2170-0104
29%0-0132 b NUT-HEX-DBL~CHAM 7/16-28--THD , 094-TIN-THK otaoo ORDER BY DESCRIPTION
J15 COMRECTOP-BNC (P/0 W1OD) '
12%0-08740 A LONNECTOR-RF BNC FEM SGL-HOLE-RR S50--0HM 21480 12%0-0870 !
12%0-0872 [ CONNECTOR-RF SMB FEM UNMTD S50-DHM 284810 1050-0872
1230-09%8 9 BFUSHING RF CONN BNC/TNE: FOR INTL 24931 C3 105-3
1250-09b4 7 NUT--RF [ONN BNC/TNG: CLAMP NUT FOR 24931 N126-2
2190-0068 1 WASHER-LK INTL T 1/2 IN .%05%-IN-ID 20480 2190-00683
29%0-003% 2] NUT~HEX~DEL ~CHAM 15/32-32- THD ~ 6gaoo ORDER DX,DFSCRIPTIUN
Jié : CONNECTOR-BNC (P/0 W11) ' '
1250-0070 4 CONNECTOR-RF BNC FEM SGL-HOLE-RR 50-DHM 28480 T 125%0--0870
12500672 b CONNELCTOR-RF SMB FEM UNMTD 50-0HM 20480 1250 -0872 .
1250--09%8 9 BUSHING RF.CONN BRNC/TNC: FOR INTL 24931 CH 10%5-3
125009464 7 NUT-RF CONN BNC/TNG: CLAMP NUT FOR 24231 N1?6-Q
21920-0060 bl WAGHER-LK INTL T 1/2 TN ,50%-IN-1ID 20400 2190--0060
29500033 3] NUT-HEX-DBL~CHAM 15/32--32- THD 00000 ORDER BY DUSCRIPTION !
J17 ¢ CONNECTOR--BNC (P/0 MW12)
12%50-0070 4 CONNECTOR~RF BN(C: FEM SGL~HI.E-RR S0 -0HM 28480 12%0-0870
1250-0072 b CONNECTOR--RF SMB FEM UNMTD S0--0HM 201480 12500872
12%0-0950 9 _BUSHING RF CONN BNC/TNC: FOR INT), 2931 C3 10%-3
12500964 7 ‘ NUT-RF CONN BNGC/TNC: CLAMP NUT FOR 249311 N126-2
l N190-0068 b WASHER-LK INTL T 1/2 IN ,505-IN-ID 20400 2120-0068
8 NUT~-HEX~DBL~-CHAM 15/32~32~THD 00000

ORDER BY DESCRIPTION

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable\ Parts | L | Model 8954A

Table 6-3. Replaceable Parts (6 of 7)

Reference | HPPart |c| g, Description Mir | Mfr Part Number
Designation | Number [D| ™ : o Code | . ~
Jie 1231-0181 2 1 CONNECTOR 7-PIN F D SERIES 28480 1251-0181
) 12510218 & 6 LOCK-SUBMIN D CONN 28480 1251-0218
C1251-0536 1 CONTACT-CONN U/W-EUBMIN-D FEM &' DR-POT 20480 12510536
fSEE BECTION B —~ SERVICE TOOLS)
J19 1251-7435 7 1 CONN-D-SMIN 37F (P/0 W13) 284810 12517405
12%1-0218 b | LOCK-SUBMIN D CONN ' 28480 1251-0218
| 8761 A-85035 1 Q2 COAX SWITCH-1€ GHZ 3IMM JACK 20400 8761A-9555
K1 ) 2360-0199 4 2 SCREW- MACH 632 ,438B-IN-LG PAN-HD-POZI w6000 ORDER BY DEGCRIPTION
2190-0004 1 WASHER-LK HLCL NO. &6 .141-IN-ID 284080 219200006
K2 B8761A-93553 1 COAX SWITCH-18GHZ 3MM JACK 28400 8761A-9555.
‘ 2360-0199 A SCREW-MACH 6-32 ,438-IN-LG PAN-HD-POZI foooo ORDER BY DESCRIPTION
2190-0006 1 WASHER-LK HLCL ND. &6 .141-IN-1D 20480 2120-0006
mr1 ‘ 0510-1148 2 (3 RETAINER-PUSH ON KB-TO-SHFT EXT 0480 0510 -1148
M2 ‘ 1400-0017 0 1 CLAMP~CABLE ,317-DIA ,37%-WD NYL 26480 1400-0017
2190-0006 1 WASHER-LX HLCL NO. & .141-IN-ID - 268480 2196 -0006
2360~0121 2 2 SCREM-MACH 6-32 .5-IN-L.G PAN-HD-POZI gooo00 ORDER BY DESCRIPTION
' 2420-0000 ) 2 NUT-HEX~DBL-CHAM 6-32-THD .109-IN-THK 20480 2420-0002
3050-0227 3 3 WASHER-FL. MTLC NO. & .149-IN-1ID 20480 30%0-0227
He3 14000611 0 4 CLLAMP-F) -CA 1-WD 06915 CFCL:-8
MP4 1460-134% ) 2 TILT STAND SST 28480 1440 1345
nP3 2200-0105 L] 16 SCREW-MACH 4-40 ,312-IN-LGC PAN-HD-POZ1 annoo ORDER RY DESCRIPTION
¢ (SECURE A2 TO DFCX)
MPS 2350-0113 2 SCREW-MACH 6-32 .25-IN-\.GC PAN-HD-POZ1 onooon ORDER BY DESCRIPTION
(ATTACH REAR PANEL TC A3 & REAR FRAME)
MP7 2360-0114 3 1) SCREMW- MACH &6-32 ,25-IN-LG 82 DEG ‘ gaooon ORDER BY DFGCRIPTION
(FRONT PANEL TO FRONT FRAMD)
MP8 2360-011% 4 SCREW-MACH 6-32 ,312-IN-LG PAN-HD-POZI gooao ORDER BY DESCRIPTINN
(A1 TO FRONT A DECK TO SIDE STRUTS)
MP9 2510-0192 6 8 SCREMN-MACH B8-32 ,25-IN-LG 100 DEG anaoo0 ORDER BY DESCRIPTION
(FRONT & REAR FRAMES TO SIDE STRUTS)
MP10 7120-12%54 1 1 _NAMEPLATE . 312-IN-WD .54-IN-LGC AL 28480, 7120 1254
MP 11 7120-33268 4 1 “LABEL 28480 7120 -3320 |
HP12 71204296 7 1 LABEL 28400 7120-4296
nP13 71204627 B 1 LABEL ' 20480 7120-4627 .
MP14 7120-5911 3 1 LABEL 20400 7120-5911
MP15 7122-0097 2 1 LAREL on4a80 7122-0097 : )
MP16 7124-2372 A 1 LABEL 28480 7124-2372
MP17 5001-04308 7 2 TRIM:SIDE . 2BAB0O %001-0438
nP18 %020-8801 4 1 FRAME, FRONT, FIl L 28480 5026-86101
MP19 %020-68802 S5 1 FRAME, REAR , 2846810 5020-8802
HP20 50220-8811 L} 2 SIDE STRUTS L S 284810 5020-8001
MP2t ' %040-7201 8 4 FOOT(STANDARD) ‘ Lo 284810 %040 -7201
np22 50407202 9 1 TRIN, TOP L 28480 5040-7202
npP23 . 50460-9R34 9 1 TOP COVER / 8480 5060-9034
MP 24 5060-9046 3 1 POTTOM COVER . 28400 060--9046
MP23 3060-9906 6 Q SIDE COVER cRABO 5060-9906
MP246 08934-00001 | & 1 ;REAR PANEL C 28480 068954--00001
np27 0895400003 | B8 1 DECK 28480 089354-00003
npP2R 1 087234-00004 | 9 1 FRONT SUB PANEL. 28480 189%54-00004
MpP29 08954--0000% 1 0 1 FRONT DRESS PANEL 28400 009954-0000%
S1 LINE SWITCH (P/0 W20)
3101-2080 9 1 SWITCH-RKR BASIC DPDT 3A 250VAL SLDR--LUG 26480 31012000
5041-1418 9 1 ROCKER ' 2840 G041 -1418
2200 D165 b 2 SCREW-MACH 4-40 ,25-IN-LG A2 DEG ‘ nnnoo DRDUR BY DEGCRIPTINN
T 21003942 <4 1 TRANGFORMER-POWER 100/120/220/240V 0400 9100 -3960
0362-026%. 7 5 CONNECTOR-SGL CONT SKT 1.14-MM-BEC-S7 24480 0362 0265
1251 -3275 1 2 CONNECTOR &-PIN F PDST TYPE anano 1251 -327%
1251-3897 S b6 CONTACT-CONN U/MW-POST-TYPE FEM CRP 268400 12013897
2190-0019 6 2 MAGHER-LX HLCL NO. 4 . 115-IN-ID 286400 2120-0019
<
2200-0125 8 Q SCREW-MACH 4-40 1,5~-IN-LG PAN-HD-POZT gaono ORDER BY DESCRIPTION
2200-0001 9 2 SCREW-MACH 4-40 ,125-IN-LG RD-WD~SLT agooo ORDER BY DEGCRIPTION
JO50-0004 4 2 WASHER-GHLDR NO. 4 .12-IN-T1D 312 IN-OD 28400 30%0-0004
vl ' 1026-01061 1 1 IC.V RGLTR TO-3 . 2701 4 (W XN 1S
0360-0001 ) 1 TERMINAL-SI.DR LUG LK-MTG FOR-96-SCR anane 03600001
. 2190-0006 1 2 WASHER-LK HLCL ND. & .141-IN ID 2480 2190-0008
yo 2360-011% 4 16 SCREW-MACH 6-32 ,312-IN-LG PAN-HD-POZI gooo0e ORDER BY DEGCRIPTION
23400121 2 SCREW-MACH 6-32 ,5-IN-LG PAN-HD-POZY onene ORDER BY DEGCRIPTION
2420-0002 .3 NUT-HEX~DBL~CHAM &-32-THD 109~ IN-THK 20480 2400 0002
' 30%50-0227 -3 WASHER-FL. MTLC NO. & .14% IN-ID 0400 30%0 0207
Wi S, 00934-460100 | 2 1 CABLE, "AUDID INFUT® 28480 0N954-60100
we 089%54-40101 | 3 1 CABLE "AUDIO OUTPUT" i 28480 | 00935460101
w3 00954-20108 | 9 1 SEMI-RIGID CABLE “RF POMWLR® 28480 | 089%4-20101
W4 00954-60102 | 4 1 CABLE ASSY “POWER SUPPLY/CONTROL® .?9400 189254-60102
CINCLUDES J9, 718 AND HARDWARE) 5y
0895460113 | 7 1 CABLE ASSEMBLY-COAX (RED) o 8828480 08954-60113
08954-60114 | O 1 CABLE ASSEMBLY--COAX (QRANGE) ' lbnﬂﬂn 009354-60114
" WIRE-24 AWGC (BLK)
WIRF-24 AWG (RED)
WIRE: 24 ANG (BLK)

See introduction to this section for ordering information
' *Indicates factory selected value
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Model 8954A , - Replaceable Parts

Table 6-3. Replaceable Parts (7 of 7)

Reference HP Part |c Q Descrinti Mfr : ‘
h . scription Mfr Part Number

Designation | Number |[o]| 9t , pto Code
WIRE-24 AWG (RED)
WIRE-24 AMG (GRAY/WHITE)

. NIRE-24 AWG (GRAY)' .

w3 08954-20192 ] 0 1 CABLLE ,SEMI-RIGID “MONITOR 1* 2614040 09954-20102

w6 ) 089%54-206103 | 1 1 CABLE,SEHI~RIGID "MONITOR 2* 23480 019954-20103

w? 089954-60103 | S 1 CABLE ,COAX “DEMOD” (INCLUDES J12 HDW) | 21480 089354-60103 .

(*1:} 0n9354-20104 | 2 1 CABILLE ,SEMI-RIGID “RF SOURCE 1" 20480 0a954-20104

WY 0095420105 | 3 1 CABLE ,SEMI-RIGID “RF SOURCE 2* 20480 089254-20103

Wio 08954-60104 | & 1 CABLE ASSEMBLY-COAX "RF SOURCE-MOD 1* 284080 08954-460104
CINCLUDES J1S HARDWARE) i

" W1t , 08934-6010% | 7 1 " CABLFE AGSY-COAX "AUDIO SOURCE™ 20480 08954-6010%

CINCLUDES J16 HARDWARE)

(INCLUDES J17 HARDMWARE) :
w12 089%4-60106 | B 1 CABLE ASSY-LCOAX "AUDIO ANALYZER"® - 284080 08754-60106
(INCLUDES J19 AND HARDWARE) ’

Wil 009354-60107 | 9 1 1 RIBBON CABLE "AUX RELAY* 28400 08954-460107
Wis NOT ASSIGNED
WisS 08954-60109 | 1 1 CABLE-RIBBON “"HP-1B ADDRESS" . 201480 0NPN4~60109
W14 . 08954-60110 | & 1 CABLE ASSEMBLY "TRANSHMIT KEY* <8480 18954-60110
1261-327% 1 CONNECTOR 6-PIN F POST TYPE 284040 '1251-3275
12%51-4283 3 9 CONTACT-CNNN U/W-POST-TYPE FFEM CRP 20480 1251-4263
w17 'l 08954-20106 | 4 1 CABLE ,SEMI-RIGID “RELAY TO RELAY* 26400 08954-20106
wig 0B754-60111 | 3 1 CARBLE ,RIBBON "ADRJ6 TO A1JL" 28480 08954-60111
w19 ' 00954~-60112 ] & 1 CABRLE ASSY “A2J2 TO Q1" 28480 0997 4-560112
CINCLUDES CONNECTOR AND CONTACTS) )
12%51-3277 3 1 CONNECTOR 4-PIN F POST TYPE ' 28480 1251 3277
12%1-42683 3 CONTACT-CONN U/W-POST-TYPE FEM CRP 20480 12514203
wao ' . 089354-60108 | 0 1 CABLE ASSY "POWER SOURCE® (INCLUDES S1) 28480 09734-60108
XF1 2110-0364 8 1 FUSE*OLDER BODY 12A MAX FOR UL Hoa27 031.14637
2110~056% 9 1 . rusEHOLDER CAP 12A MAX FOR UL 28480 2110-0565
2110-0569 3 1 | FUSFHOLDER COMPONENT NUT; THREAD M12.7 20480 2110 -0569
2190-0068 ) WASHER-LK INTL T 1/2 IN .505-IN-ID 20480 2170 -0068
Z1 ' 09600439 9 1 POMER COMPINER 26480 0960 -04%59

v

See introduction to this section for ordering information
*Indicates factory selected value ‘
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A3
A4 W5 MP3 (Hidden) MP6 w2 w4 |
’ | MP9

.o b/l /
‘ ; 4 W6

9 1

W5
W9
K2

MP27

21

w17

K1

~W16

w13

MP7 w18 Al MP5
(Hidden)

o~

Figure 6-1. Top Chassis Parts, Mechanical Parts, Cables, and Assembly Identification
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MP 17

QoY
MP 24 @

Figure 6-2. Cabinet Parts
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MP10 A1S1 A1DS2 AIDST . A1S2 A1S4 ;, A1S6
N )

\ B954A \RAN JCEIVER INTERFACE

W WIET e AN

o ne s ffow < P T . X EHPEALIN '
HLCIREN  Thans BYIEn |
i Wkl g i "
Rakeki IR inded '
[CRZTEY]
P |
EHanhnt gy ’

S1 AIDS3 AIDS4 A1S3  A1S5  A1S7 J3 F1 6 J7

Figure 6-3. Chassis and Mechanli/cal Parts Identification—Front Panel

a0 412 p13 N5 Jie s AN A4

I s . N1 119 I A3S1

,

\

Figure 6-4. Chassis and Mechanical Parts Identification-Rear Panel

s
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T1
MP27
W20
A2
.MP8
MP9
//”
ol
. Figure 6-5. Bottom Chassis Pd('ts, Mechanical Parts, Cabie and Assembly Identification
| . 6-15/6-16
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Manual Changes .

SECTION VIl
MANUAL CHANGES

7-1. INTRODUCTION

This section contains manual change instructions for
adapting this manual to cover HP Model 8954A Trans-
ceiver Interfaces that have serial number prefixes
which are lower than the first prefix listed on the title

page.
7-2. MANUAL CHANGES

To adapt this manual to your instrument, refer to Table
7-1 and make all of the manual changes listad opposite
your instrument’s serial number or serial number se-

quence. The changes to your manual should be made in
the sequence listed; for example, Change AA should be
made after Change AB, Change AB should be made
after Change AC, etc. Table 7-2 is a summary of
changes by component.

If your instrument’s serial number or prefix is not listed
on the title page of this manual or in Table 7-1, it may
be documented in a MANUAL CHANGES supplement..
For additional information about serial number cover-
age, refer to INSTRUMENTS COVERED BY MANUAL

in Section 1.

Table 7-1. Manual Changes by Serial Number for “A” Prefix Instruments

Serlal Prefix Changes to Manual
or Number
2146  AA
Table 7-2. Summary of Changes by Component
Assemblies Affected
Changes A1l A3 | A4

AA CR33, K20,
o » Q26
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CHANGE AA
Page 1-3, Figure 1-2:

Replace Figure 1-2. HP 8945A Transceiver It ‘erface Test Configuration with the attached Figure
1-2. | |

Page 3-7, Figure 3-2:
Under (8) AUDIO ANALYZER, delete the second paragraph.
Page 3-29, Table 3-3:
Ur.der HP-IB Programming Codes, delete the following:
Delete C1  MIC. SENSE Relay ON. Activates relay A2K20.
Delete C4  MIC. SENSE Relay OFF. De-activate relay A2K20. ,
(RECEIVER or TRANSMITTER keys

will also accomplish the same function.)

Delete GF TRANSMIT KEY ON Closes Relay A2K17 without forcing
. Transmitter mode.

‘Delete  J1 Turns On A2TP14.
Delete J2 Turns Off A2TP14.

Delete J3 Turns On A2TP15.
Delete  J4 Turns Off A2TP15.

Page 6-6, Table 6-2:
In the list of Replaceable Parts delete the following:

Delete A2CR33 1901-0040 CD1 DIODE SWI’I"éHING 30V 50 MA
Delete A2K20 0490-1013 CD6 RELAY REED .25A1C 5VDC

Page 6-7, Table 6-2:
In the list of Replaceable Parts delete A2Q26.
Page 8-49, Service Sheet 2; Principles of Operation:
Under Relay Buffers, in the %ecm\nd to the last sentence, replace Q1—-Q26 with Q1-Q25.
Under MOSFETS, in the first aentence replace Q23—Q26 with Q23—-Q25.
- Under MOSFETS, in the se’cond sentence replace A2K1-A2K20 with A2K1-A2K19.
Under MOSFETS, in the second paragraph delete Q26 and replace ‘CR20,CR33 with CR30.
Page 8-27, Figure 8- 18 BD1 Service Sheet: | |

Replace the appropriate portion of the block diagram w1th the attached partial block diagram (P/O
Figure 8-18, BD1 Service Sheet). -
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CHANGE AA (Cont'd)
Page 8-52, Figure 8-23, Component Locations:

Rep]aée the Interface Control Board Component Locator (A2 Assembly) with the attached figure.
“( Figure 8-23. Interface Control Board Component Locations). '

P'ége 8-53, Figure 8-24, Schematic:

Replace the appropriate portion of the schematic diagram with the attached partial schematic diagram
(P/O Figure 8-24. Relay Control Driver and Relays). ,

In the table of Reference YDeysignations, under A2 Assembiy, change the followihg:' |

Delete CR33.

Replace K1-20 with K1—-19.
Replace Q1-26 with Q1—25.
Replace TP14—15 with TP14-16.

In the takle of Transistor and Integrated Circuit Part Numbers, under Reference Desighatoré,
- replace 6'23—26 with Q23—25. -

e | e T R S SR e T Py g N T e
POWER AUR
| Vi | AUDIO | pgmop 14 ) AYOIO | wpp ) | 4 v RE ] | i n
SupPLY AELAYS ANALYZER SOUNCH MONITOR 4 MONITOR 2 OUR T '
[ N U SR Saa el SR TR Gt el S G Y T U L SOURCEL ), SOuRCE 2
{'b 16 t “ ' 1 }
- JUSNOUIT G4SN S S et e e { SR S L ) G
- MONITOR} -
(HB-1B - SENSE SOURCE 0:;0 »zu:vo .
”‘ FTOC | RELay RELAY O RCVA
[o, A [o U=
' ‘.'. em me emeaiar me tr b rmedees et e
warn TRANSMI T \ . ‘ PowE
KEv - Ll RE SOURCE | novm COMBINE R
HELAY ) ACy ANALYZER RELAY e
: ANTR :
I Ry nrJ
‘ uowTmoL TRANSMIT AUD1O AUDIO
S Sa NEY 1NPUY ourPur ATTENUATOR
S : — - ‘ FHONT PANFL
I__l o N [uunnt SPEAKER [wc,noruoul [’E_‘a - [ ___-.] DESIGNATION
: : ANTENNA
~_~{ TRANSCEIVER UNDEA TEST : . , ¢ I~ — ™ REAHPANEL
e et e e e pom e e 210 < s+ minien L — — . DESIGNATION

Figure 1-2. HP 8954A Transceiver Interface Test Conﬁgurat’tl‘on
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SECTION Viii

SERVICE

8-1. INTRODUCTION

This section contains information for troubleshooting
and repairing the Transceiver Interface. Included are
block and circuit diagrams, principles of operation,
troubleshooting tests, and repair procedures.

8-2. SERVICE SHEETS

The foldout pages in the last part of this section are the
service sheets. They consist of a block diagram, some
circuit schematic diagrams, supplemental diagrams,
and associated information. For more information refer

to the paragraphs under the general heading of

“TROUBLESHOOTING?” in this section.

8-3. Block Diagrams

Block Diagram BD1 shows all of the major circuits and
their functional groupings. This block serves as an
index to the circuit schematic diagrams.

8-4. St:heniatic Diagfams

The circuit schematic diagrams and their associated in-
formation are found on Service Sheets 1 through 4.

These diagrams, in functional groupings, are aids for

understanding the operation and for troubleshooting

the Transceiver Interface. Refer to the paragraphs enti-

tled “TROUBLESHOOTING...” for more
information.

8-5. SAFETY CONSIDERATIONS
8-6. Before Applying Power

The instrument must be set to match the available line
voltage and have the correct fuse installed. An
uninterrupted safety earth ground must be provided
from the main power source to the instrument input
wiring terminals, power cord, or supplied power cord

set. Refer to paragraph 2-3 entitled “PREPARATION

FOR USE”.

8-7. Warmngs and Cautions

WARNINGS and CAUTIONS must be followed for
operator protection and to avoid damage to the
equipment.

WARNING

Maintenance descnbed herein is per-

formed with power supplied to the instru-

ment and with the protective covers re-
moved. Such maintenance should be
performed only by service-trained per-
sonnel who are aware of the hazards in-
volved (for example, fire and electncal
shock).

WARNING,

Where maintenance can be, performed
without power supplied, the power should
be removed. When any repdit is completed,
be sure that all safety featiires are intact
and functioning and that all necessary
parts are connected to their protectwe
grounds.

Any interruption of the protective
(grounding) conductor (inside or outside
the instrument) or disconnection of the
protective earth terminal will create a po-
tential shock hazard that could result in
personal injury. Grounding one conductor
of a two conductor outlet is not sufficient.
Whenever it is likely that the protection
has been impaired, the instrument must be

‘made inoperative; i.e., secured against un-

intended operation.

If this instrument is to be energized via an
autotransformer, make sure that the
autotransformer’s common terminal is
connected to the earth terminal of the

power source.

Capacitors inside the instrument can still

 be charged even if the instrument is dis-

connected from its source of supply.

Make sure that only 250 volt fuses with the

- required rated current and of the specified
‘type (normal blow, time delay, etc.) are

used for replacement. Do not use repaired
fuses or shortcircuited fuseholders. To do
so could create a shock or fire hazard.

8-1
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‘CAUTION }

Do not disconnect or remove any boards in
the Transceiver Interface unless the in-
strument is unplugged. A board may con-
tain devices which can be damaged if the
board is removed when the power is on. Use
conductive foam when removing MOS de-
vices from circuit boards. Use care when
unplugging ICs from high-grip sockets.

8-8. RECOMMENDED TEST EQUIPMENT
AND ACCESSORIES |

Test equipment and test accessories required to main-

tain the Transceiver Interface are listed in the table of

“Recommended Test Equipment” in Section 1. Equip-
ment other than that listed may be used if it meets the
listed critical specifications.

8-9. SERVICE TOOLS, AIDS, AND
INFORMATION

8-10. Service Tools

The following paragraphs list some unique tools that
make servicing of this instrument easier. Service aids
(such as test points and rzference designators) are pro-
vided in the instrument, and service information is pro-
vided in this manual.

Pozidriv Screwdrivers. Many screws in the Trans-
ceiver Interface appear to be Phillips type, but are not.
To avoid damage to the screw slots, Pozidriv
screwdrivers should be used. HP 8710-0899 is the No. 1
Pozndnv HP 8710-0900 is the No. 2 Pozidriv.

Heat Staking Tool The front panel pushbutton
switches have small plastlc pins protruding from the
back. These tabs fit through holes in the printed circuit
board and are melted down to hold the switch in place.
This process is known as heat staking. The heat staking
tool is a standard soldering iron with a special tip at-
tached. (See Figure 8-2 and paragraphs entitled “Re-
placement of Key Cap and Pushbutton Switches”.)

Refer to the paragraphs entitled “Replacement of Key
Cap arid Pushbutton Switches” under REPAIR in this
section for the heat staking procedure.

Connector Insert Extraction Tool. The front-panel

Control connector and the rear-panel Power Supply
connector contain removable contacts. Easy removal of
these contact inserts may be achieved with the fol-
lowing extraction tool. Cannon Electric, CET-6B Ex-
traction Tool. | | |
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'8-11. Assembly Locations

Assemblies in the Transceiver Interface are nuihbered

‘sequentially from front to back; for example, Al is on

the front panel and A3 is on the back panel.

8-12. Replaceable Parts o

The component location diagram is adJacem to the
schematic diagram on the appropriate service sheet.
The reference desxgnator of the part is the assembly
designator plus the part designator; for example, A6R9
is R9 on the A6 assembly. For specific component de-
scriptions and ordering information, refer to Table 6-2,

Replaceable Parts, in Section VI.

Major mechanical parts have reference designations
that begin with the letters MP. Other mechanical parts,
such as screws, are listed in the replaceable parts list
below the part to which they fasten.

| 8-13. Test Points

'All test points are indicated on individual circuit board

assemblies. Test points and can also be found on the
component locator diagram adjacent to the assembly’s
schematic diagram.

8-14. Service Aids on Printed Circuit Boards

Service aids on printed circuit boards include test
points, transistor, integrated circuit, and relay designa-
tions, and assembly part numbers.

8-15. Other Service Documents

‘Service Notes, Manual Change Supplements, and other
‘gervice literature are available through Hewlett-

Packard. For further information, contact your neare'st’

- Hewlett-Packard office.

8-16. TROUBLESHOOTING
8-17. General

* Instrument problems will usually appear either as a re-
* sult of an operator error or a catastrophic failure. The

troubleshooting strategy is described in the following
paragraphs. For more information as to the intended
operation of this instrument, refer to Sections I
through III of this manual.

When a catastrophic failure occurs, begin the

‘troubleshooting procedure deqcnbed in Block Diagram

BD1. The troubleshooting information found on BD 1
will help isolate the problem to one of the tour major
sections of this mstrument
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8-18. Stratégy

" Troubleshooting for the Transceiver Interface is organ-

ized into two levels. The overall troubleshooting level

allows malfunctions to be identified to the circuit level,

and then isolated to the component level with the aid of

the circuit schematic. It is expected that effective

troubleshooting, to the component level, is dependent
on the skill and experience of the troubleshooter.

8-19. Overall Troubléshooting
(Service Sheet BD1)

Overall troubleshooting begins with verifying that the
power-on sequence occurs properly. At this point,
power supply problems may become evident. The effect
of input: from the keyboard and an external computer
are compared to indicate either a defective keyboard, a
problem with the HP-IB interface, or to signify im-
proper data processing by the instrument’s control
logic. |

8-20. Circuit Troubleshooting
(Service Sheets 1 through 4)

The goal of troubleshooting at the previous service
sheet level is to isolate a problem to one of the four
block diagrams shown in BD1. The number at the
bottom right corner of each of these blocks references
the user to the service sheet schematic.

8-21. SIGNATURE ANALYSIS

Signature analysis is a simple method of verifying the
operation of digital circuitry. When properly used, sig-
nature analysis can detect extremely subtle hardware
faults. |

‘Refer to the HP 5005A Signature Multimeter Oper-
ating and Service Manual for a complete description of
the instrument. o

8-22. Signaturé Multimeter Features

Front Pane!l. Six LED seven-segment displays are on
the front panel. There are two LEDs to the right of the
displays. One indicates gate (measurement window) ac-
tivity and the other signifies the presence of an un-
stable signature.

After the signature multimeter power-up sequence, all
pushbutton controls automatically default into prede-
termined settings. The THRESHOLD and FUNC-
TION controls are set in the positions necessary for the
measurements done in this instrument’s

Service

troubleshooting procedures. However, the POLARITY
control settings must be modified to match the ones
given under the multimeter POLARITY settings given
in the troubleshooting section of each service sheet.

Data Probe. The Data Probe (more commonly re-
ferred to as a probe) is a handheld probe. Its main func-

* tion is to accept signature information; however, it can

also function as a logic probe. The lamp at the tip reacts
the same as the lamp of the HP 545A Logic Probe. The
lamp glows brightly for a logic high, turns off for a logic
low, and glows dimly for a bad logic level, open circuit,

or open state of a three-state device. 2

Timing Pod. The Timing Pod (more commonly re-
ferred to as a pod) houses three channels for START,
STOP, and CLOCK control inputs. The input wires
can be plugged directly to a 0.03-inch round pin or con-
nected to a “grabber”, which can be connected to a test
point, component lead, or IC pin. It might be necessary
to extend the length of the input wires of the pod. This
can be accomplished by connecting wires of the desired
length (with grabbers at each end) to the grabbers al-
ready present at the pod. HP part numbers for the grab-
bers are: red, 1400-0833; biack, 1400-0832. |

8-23. Signature Multimeter Operation

Signature Display. The signature multimeter uses a
compression technique that reduces any long, complex
data stream on a logic node into a four-digit signature.
The digits used for this signature display are 0, 1, 2, 3,
4,5,6,7,8,9,A,C, F, H, P, and U. The last six digits
(letters) were chosen (rather than the hexadecimal A,
B, C, D, E, F) to avoid confusion between letters and
numbers on the seven-segment displays. For example,
an 8 and a B would appear exactly the same on a seven-
segment display.

Logic data is input to the signature multimeter through
the probe for each and every circuit clock cycle that oc-
curs within a circuit-controlled time window (see
Figure 8-1). The signature muiltimeter has a 16-bit
serial shift register that allows approximately 65 thou-
sand possible signatures to be generated from a logic
node. |

The signature is a unique number representing time-
dependent logic activity during a specified measure-
ment interval for the node being monitored. This
signature will always be the same for that node, pro-
vided the circuit is functioning properly. Any change in
the behavior of the node will produce a signature dif-
ferent from the one that appears in the signature table;

* thus indicating a circuit malfunction.

8-3
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| Connection Trigger Edge | |
Y s ‘
, Clock .. SN T N T T I I I o o I I N 6 Y I I
| (Falling) ' , l e v
Start e | |
(Rising) 53
Data Probe M ] g I e | | T L. L
Stop | v T e
(Rising) |
Data Input to ZZIZZZDL_ M\
Shift Register ' ‘ |
Time Measurement Window ——————

Figure 8-1. Signature Multimeter Timing Diagram

8-24. Unstable Signature

If there is an inconsistency in the data received during
consecutive time-measurement windows, the UN-

STABLE signature indicator lamp will blink. This
indicates that an intermittent fault is occuring within
the time-measurement window. However, the signa-
ture multimeter might not indicate an unstable signa-
ture if the measurement-window cycle time is too
short. |

8-25. Signature Analysis Considerations

To expedite signature analysis, the following steps
must be observed:

1. Every step must be performed as described in the
setup procedure. The CLOCK, START, and STOP
connections, and the front-panel triggering must
all be correct.

2. The node where the signatures are taken should be
double-checked to be sure it is the correct node.

3. The signature multimeter probe must mal > good
contact with the pin being checked. Oxidation on
pins can cause invalid signatures due to poor
contacts.

4. Each signature should be double-checked if it does

not agree with the signature in the troubleshooting
 check.

5. When checking a node, the UNSTABLE signature

indicator must not blink.

8-4

8-26. Additional Information

Additional troubleshcoting. information is found
throughout the manual. References are made to this in-
formation in each troubleshooting procedure. Exam-
ples of this information are the “Power-On Procedure,”
the “Basic Functional Checks,” and the “HP-IB Func-
tional Checks,” which are all found in Section III.

8-27. REPAIR

'8-28. Replacement of Key Cap and Pushbutton

Switches

Key Cap Replacement. Removing a front-panel key
cap may be easily done in one of two ways. If the front
pane! has been removed, use a small flat-blade screw-
driver to press on the switch side of the key cap while
working it from side-to-side with your fingers. Re-
moving the key cap without opening the instrument is
done as follows: Grasp the key cap firmly with pliers.
Work it from side-to-side while pulling away from the
panel.

NOTE

The pliers may damage the key cap unless
the jaws are covered with a protective
material.

~ Be sure the key cap is aligned properly before snapping ‘

into place. Note that the key cap has eight possible po-
sitions (See Figure 8-2). ' :
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8-WAY
ORIENTATION
OF KEYCAP

)

KEYCAP

SWITCH

CONTACT

PADS P.C. BOARD

Figure 8-2. Front-Panel Pushbutton Switch
Assembly o |

‘Switch Replacement. The front-panel switches
have a very high cycle life. However, if one becomes
faulty and needs replacement, follow the procedure out-
lined below:

1. Remove the front panel.

2, Remove the key cap as indicated in the Key Cap
Replacement paragraph. -

3. ,Remove the switch by chipping away the melted
plastic' tabs at the circuit-side of the keyboard
which holds the switch in place

4. To assure long life and reliable electrical perform-

ance, the circuit board contact traces (found under-
neath the switch) should be clean and free of sur-
face imperfections. Clean the qwnch contact pads
before installing a new switch.

Service

5. For reliable operation, any method of assembly
must assure that the switch is mounted tightly
against the pc board. To facilitate the heat staking
operation, specially molded support anvils (HP
5040-6881) can be ordered. (See Figure 8-3)

6. To assure proper switch assembly, verify that the
switch is pushed firmly against the circuit board
and with the hot (440C or 825F) staking tip (see
Figure 8-3), push down on both posts of the
switch. With the proper cycle, the post initially
turns a darker color and in about ten seconds, re-
turns to its original bright red color. The correctly
staked post should have a smooth, round, “rivet-
like” top (see Figure 8-3).

CAUTION

Do not disturb the assembly for at least 10
seconds after heat staking.

If not enough heat is applied, the plastic
will tend to stick to the tip of the iron.

If too much heat is applied, the plastic
will fume profusely, the “rivet” will be ir-
regularly shaped, and the plastic will be
permanently discolored.

If the staking tool is worn or flaked, it will
cause a misshaped rivet and/or a contami-
nation deposit on the surface.

NOTE

The heat staking operation should be

done in a well ventilated area. If the heat

staking tip is too hot, the plastic will vapo-

rize and emit fumes. These fumes, how-
“ever, are non-toxic.

8-29. Manual Updating (Manual Changes
Supplement)

Production changesl to Transceiver Interfaces made
after the publication date of this manual are indicated

- by achange in the serial number prefix. Changes to this
. manual’s information are recorded by a serial prefix on

the Manual Changes supplement. Errors are also noted
in the ERRATA portion of the Manual Changes
supplement.

Keep this manual up to date by periodically requesting

. the latest, complimentary supplement from your

Hewlett- Packard office.
8-5
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MEAT STAKING

BACK SIDE OF
CIRCUNT BOAHD

D

SONN0T

~
UNGAH PLAT

SOLDER T8 o
MODIFLED AS 10N €O,
SHOWN
7/
7577
FRONT SIDE OF
CIRCUIT BOAND \ CONEGT

1LMPEHATURE

suppont
ANVH,

~ Figure 8-3. (Typical Assembly for Heat Staking
- Operation

" 8-30. Etched Circuits (Printed Circuit Boards)

- The etched circuit boards in the Transceiver Interface
. have plated-through holes 'which make a solderable
~ path through to both sides of the insulating material.
" Soldering can be done from either side of the boerd with
equally good resuits. When soldering to any circuit
board, keep in mind the following recon:mendations:

1. Avoid unnecessary component substitution. Sub-
stitution can result in damage to the circuit board
and/or the adjacent components.

86
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2. Do not use a high-power soldering iron on etched
circuit boards. Excessive heat may lift a conductor
or damage the board.

3. Use a suction device or wouden toothpick to re-
move solder from component mounting holes. DO
NOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS
PURPOSE. SHARP OBJECTS MAY DAMAGE
THE PLATED-THROUGH CONDUCTOR.

8-31. MOS and CMOS Integrated
Circuit Replacement |

MOS and CMOS integrated circuits are used in this in-

" strument. They are prone to damage from both static
_and transient voltages and require careful handling.
When working on the Transciever Interface the fol-

lowing steps must be observed:

1. Do not remove any board unless the Transceiver
Interface has been unplugged.

9. When removing a MOS or CMOS device from an
assembly, precautions must be taken to avoid
damage to its internal circuitry. Avoid removing
devices from sockets with pullers. Instead, use a.
small screwdriver to »ry the device up at one end,
slowly pulling it up, one pair of pins at a time.

3. Once a MOS or CMOS device has been removed

from an assembly,,immediately place it in a pad of

~ conductive foam or any other suitahle holding
medium.

4. When replacing a MOS or CMOS device, ground
the foam on which it resides to the instrument be-
fore removing it. If a device requires soldering, the
assembly must be lying on a sheet of conductive
foam. The foam and soldering iron tip must be
grounded to the assembly under repair. Apply as
little heat as possible. -

‘5. Before turning the instrument off, remove any
large. ac sources ‘which may be dri‘ving MOS
switches. |
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Table 8-1. Etched Circuit Soldering Equipment
ITEM USE ' SPECIFICATIONS ITEM RECOMMENDED | HP PART NO.
Soldering Tool Soldering Heat Wattage: 35W Ungar No. 135 8690-0167
- Staking Tip Temp.: Ungar Division
: 390C-440C Eldon Ind. Corp.
| (735F —B825F) Compton, CA 90220

Soldéring Tip Soldering, 'Shape: Chisel *Ungar PL113 8690-0007

Unsoldering
Soldering Tip Heat Staking Shape: Cupped HP 5020-8160 or modi- 5020’-8160

: fied Ungar PL111 (see
Fig. 8-2)
Support Anvil Heat Stakirig Support key during heat HP 5‘020-8160 50:0-8160
staking

De-Soldering Aid To remove molten Suction Device Soldapullt by Edsyn Co., 8690-0060

solder from Van Nuys, CA 91406 .

| connection
Rosin (flux) Solvent To rémove excess Must not dissolve eiched . /Freon 8500-0232
‘ flux from soldered circuit base board

area betore applica- '

tion of protective

coating
Solder . Component’ Rosin (flux) core, high tin 8090-0607

replacement

Circuit board repair
wiring

content. (63/37, tin/lead)

18 gauge (SWG) 0.048 in.

diam. preferred.

*For erking on circuit boards; for general purpdse work, use No. 555 Handle (8690-0261) and No. 4037 Heating
Unit 47Y2--56"2 W (8690-0006); tip temperature of 850-900F, and Ungar No. PL113 %" chisel tip.
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8-32. SCHEMATIC SYMBOLOGY AND .
OPERATING PRINCIPLES |

8-33. Schematlc Diagram Notes

Table 8-2, which just precedes BD1, summarizes the
symbology used in the schematics of the Transcelver
Interface.

8-34. Basic Logic Symbology

The logic symbols used in this manual are basé’d on the
American National Standards Institute (ANSI)
Y32.14-1973, “Graphic Symbols for Logic Diagrams

I

‘Model 8954A

( "Wo State Devxces)” These logic symbols are summa-
nzed in the following paragraphs, which mclude a brief
| descrlptlon of the basic logic symbols, a summary of in-
dicator symbols, a discussion of contiguous blocks, con-
trol blocks, and dependency notation, and a summary
of symbology for some of the more complex devices. *

Gates and Qualifiers. Qualifiers are that portion of a
device symbol that denote the logic function; for exam-

e, “&” denotes the AND function. (See Flgure 8-4 for
a summary of the basic logic symbols and their
‘qualifiers.) Power supply and ground connectlons are
not shown on the symbols. This information is tabu-
lated under “NOTES” in the right margins of the
service sheets. .

OPEN EMITTER

NAND GATE |
. | OUTPUTS (ECL)
o | | ,
m T oo » ~
| H L H : —
OR GATE WITH Lol ow H (N E O
INVERTED INPUTS S H | ECL N
. - EXTERNAL <
PULL-DOWN
e X -V
A | | RESISTOR
s
OPEN COLLECTOR ‘v §
© QUTPUTS (TTL) ' |
.\ ] -
L g X X
D L - |EXTERNAL | H
INPUTS & O T PULL-UP ,
—— ' RESISTOR INVERTER

8-8 o
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ACTIVE LEVELS |

, l J N \
Active High Input f

ACTIVE HIGH inputs and outputs are indicated by the

1

_’: ACTIVE absence of the polarity indicator symbol.
I LEVEL |
‘Active High Qutput
I
Active Low input . { \ ! \ : ! ACTIVE LOW inputs and outputs are indicated by the
}

presence of the polarity indicator symbol ( > ).

—= ACTIVE <=
LEVEL

: Activé Low Output y

EDGE SENSITIVE INPUTS

1 ' ,
N\ T
| | EDGE SENSITIVE (low-to-high) inputs are indicated by the
_~> Bl l/', | presence of the dynamic indicator symbol (——[} ).
Low-to-High ouTPUT ¢! |
Edge Sensitive |

weur_/ N___ EDGESENSITIVE (high-to-low)inputs are indicated by the

—hb — ; presence of both the dynamic indicator and the polarity
Y | indicator symbols ( —> ).
)

— High-to-Low OUTPUT
Edge Sensitive

Figure 8-5. Indicator Symbols

Indicator Symbols. Indicator symbols identify the ac-
tive state of a device’s input or output as shown in
Figure 8-5. '

CONTROL BLOCK-

Common Contro! Block. The control block is used in
conjunction with an array of related symbols to group )
common logic lines. Figure 8-6 shows how the control
block is usually represented. Figure 8-10 shows a quad,

b ARRAY

D-type flip-flop with reset (redrawn in Figure 8-11).
The more complex representation shown in Figure
 8-10 is used when the flip-flops are functionally scat- . : - 7
- tered around the schematic; that is when they are not
used as a quad unit. | o « - Figure 8-6. Control Block

-89
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' Dependency Notation. Dependency notation simpli-
fies symbols for complex integrated circuit elements by
defining the interdependencies of inputs or outputs
without actually showing all the elements and
interconnections involved. Letters or symbols are used
as abbreviations for these interdependencies: Figures
8-7 through 8-13 use A for address, C for control, G for
AND, > for OR, and EN for output enable. A number
prefix on an input or output denotes its dependency on
the letter or symbol with the same number as a suffix
(see Figure 8-7 and 8-8).

po ' Model 8954A

Contiguous Blocks. Two symbols may share a
common boundary parallel or perpendicular to the di-
rection of the signal flow. Note that in the examples
shown in Figure 8-9, portions of the symbol that are
separated by a horizontal line have no logic connection,
but there is always an implied logic connection between
portions of the symbol that are separated by a vertical
line. Exceptions to this rule are the horizontal lines be-
neath control blocks and between sections of shlft reg-
isters and counters (dividers).

- The input that controls or gates
otherinputsislabeled witha C or
a G, followed by an identifying
number.

output is labeled with the same
number. In this example, 1 1S
controlled by G1.

input or output already has a

( | that 1abel will be prefixed or

)
P

number.

)

The controlled or gated input or -

—161
— 62
o — 1, 2X
When the controlled or gated”

functional label (X is used here),

subscripted by .‘the identitying

{:

If the input or output is affected
by more than one gate or control
input, then the identifying num-
bers of each gate or controtinput
will appear in the prefix separat-
ed by commas. In this example,
X is controlled by 31 and G2.

/o

Figuvrje 8-7. AND Dependcncy Notation

o—

When the EN input is active, the o'u*put is'allowed to func-

tion normally When EN s inactive, the output enters 3-

STATE (lnghampvdancm, Pifpctuvely :Pmovmg that device
; mltput from thsf cm"uut : ‘ ,

Y S | ! y
. ! '

L

L. LN :
810"
’ " ," . .
. ) * PR ’
' 4 L
/y B v " ! -
\ .

Figure 8-8 Free Dependency Notation '
¢ - ! ' - /
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—
——

— ]

————
——

NO LOGIC /
CONNECTION-

* * *
————
B

LOGIC/

CONNECTION

Figure 8-9. Contiguous Blocks

Quad, D-Type Latch. The Register contml block is
) used to illustrate a quad 'i“‘ type latch. A coinmon,
active-low: reqe& (R) am.l a 'common edge-triggered
) ‘ ,, K ’;') N
) ‘
“ '.‘\) 3
) RESET ”‘*‘"*"**‘"‘“‘ﬁ”‘b FF

FF

1

HA

/."y‘/ / Fxgure 8 gO /, ”Lia‘ ‘7ypé Latuh (]ndwldual)

control input (C) are used to control the latch. Since
there is only one dependency relationship, the control-
ling input is not numbered.

RESET —I R

cLock —

REG

FF

DATA 4
FF

FF

rrrrrir

Figure 8-11. Quad D-Type Latch (Combined) .
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8-35. Comblei« Logic Symbology and
Operating Principles

Microprobessor. For information regarding this de-
vice, refer to the principles of operation on Service
Sheet 1.

Read Only Memory (ROM). TF... ROM in Figure 8- 14.‘

provides permavent storage for up to 2048 elght-bxt

words. Memory vords are addressed by the address bus
When all control inputs are active, the output, of ’ the
ROM is enabled. When any one of the EN mputs are in-
active, the output iu forced into an inactive (hngh 1m-
pedance) state. R

v\ .“,
W
¢ 1 .

ADDRESS INPUT

UL

CONTROL
—

ROM
(3-STATE)

A

A1

A

Al

A1

~WORD OUTPUT -

Al

A

A

4
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‘Multiple Bus Transceivers. The ‘data bus bufferl in

Figure 8-13 is used-as a buffer between the Transceiver
Interface’s interface édapter (GPIA) and the external
HP-1B data} bus. This buffer allows bidirectirnal data
1*1&'ansfer t:ontrolled by the talk enable (TE) and pull-up
enable (PE) mputs ( :
,'\, "’i Ca

The handshake and control butfer in Flgure 8- 14 is nsed
as a buffer betweén the ’I‘ranscenver Interface’s inter-
fat,e adapter (GPIA) and the extemal HP IB hand-
shake and control\l\mes R

The management of bidirectional Figure 8-12. Read

Only Memory data flow is prov1ded by the (ROM) Talk -

Enable (TE) and Aﬁ\tehtlon (ATN) inputs.

i
! .
Y A\
'r (>

( RECEIVE )

" TRANSMIT )
F3] .
G4

L ﬁ §1
- : ' GZ
RS I
‘ ‘

— Ens
i U1

(3XTATE)

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

SAME AS DUAL
ELEMENT ABOVE

Figure 8-12. Read Oniy"M_émory.{ROM)
812 - e

Figure 8-13. HP-IB Data Bus Buffer

'
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Service Sheet 1 contains more detailed information re- |
garding these bus t_ransceivers.

NOTE

The zllustrated confzguratton in Figure 8-1 4
represents the device operation. as deter-
mmed by pin 11 tied high.

EN1
EN2
| G3

3ENS

+5V ——

(RECEIVER)
(TRANSMIT)

2
(3-STATE) [

|
SEIE

1
TS LvAPNEv2VN AR AN EAVN R,
L

-

T

1
1181010

Figure 8-14. HP-IB Handshake and Control Buffer

General Purpose Interface Adapter (GPIA). The
GPIA in Figure 8-15 interfaces the microprocessor in
the instrument to the Hewlett-Packard Interface Bus

(HP-IB). The GPIA is assigned to ‘automatically

- handle HP-IB protocol. More detailed information re-

garding the operation and description of the General

Purpose Interface Adapter can be found on Service

Sheet 1.

N - Service
ool

33 1 6
‘ DIOT "\ s orp—10
37 R L1
DI02 - Dep—o
36 i D5 | 12
. 38 DI04 - D4 SHLLS
S 38 14
. ———— DI05 b D3
33 : 15
4 D106 o2
T 1 18
31 pios po |—
:»_ . ) 4
| | E WE 1 2
30 5 g
—=<qconT P 2 pBINp—
| ® -
21 TE 3 c RSQ 6
2 , ] E
2 Nlren F > pol b—2
| -
B INFc £ ps2 |2

o
-
E‘o

NDAC ' CE

(8)] -
-
2]

2 __INRFD CLK

N
()]
L/D

DAV CINT
27__teo | mreseTpA
28 PN ATN accrap>1
29 A spa ACCGRHZL-Z

32_lyric / .

Figure 8-15. General Purpose Interfacc Adapter (GPIA)

Non-inverting Comparator. The non-inverting
comparator is used as a level-sense amplifier. A voltage
reference is connected to the inverting input as shown
in Figure 8-16. When the voltage level on the non-
inverting input crosses the reference, the output
voltage is switched to the opposite polarity until the
input signal recrosses the reference voltage level.

oo

VSIGNAL

oy
Vout
- VREF
-V
VsignaL <VREF, VouT=-V
VsigNAL > VREF, VouT = +V

Figure 8-16. Non-inverting Comparator
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Table 8-2. Schematic Diagram Notes (1 of 3)

Model 8954A

BASIC COMPONENT SYMBOLOGY
R, L,C 'Résistance i§ ip oh.ms, | —(918)— Indicates wire or cable FET:. Field Effect Tran-
inductance is in micro- color code. Color code sistor (N-channel).
henries, Capacitahce is same as resis[or color
in mlcr_ofarads, unless code. First number MOSET: Metal Oxide
otherwise noted. indicates base color, Semiconductor Field
' second and third Effect Transistor.
P/0 Part of. numbers indicate " Enhancement mode
: colored stripes. N channel
¥ Indicates a factory sel- ‘
ected component. Q Indicates shielding con- Tz
ductor for cables. - Dual Transistor.
O~ Panel Control. - -
. _ Indicates a plug-in
(/] Screwdriver ar'justment. '< é‘ connection. @ Transistor NPN
Encloses front panel Indicates a soldered or’
_— designation. O mechanical connection. :
d : anical tion Transistor PNP
Encloses rear panel Connection symbol in-
fommad designation. & dicating a male con- ' _
. ' nection. SE Electrolytic Capacitor.
— ———  Clcuit assembly border- | |
' line. Connection symbol in- == Toroid: Magnetic core
— dicating a female con- inductor.
_____ Other assembly border- nection.
line.
_ Operational Amplifier.
Heavy line with arrows AN Resistor.
—p—  i0dicates path and dir-
ection of main signal. \ ‘
' e Variable Resistor. -0 O Fuse
Indicates path and dir- ' o
— @ —  cction of main feed- . , ’——— Pushbutton Switch.
back. - General purpose diode. o
. o .
L Earth ground symbol. O\\O Toygle Switch.
) Assembly ground. May @ Breakdown Diode: ‘cher
\V be accompanied by a
: number or letier to spec- /o
ify a particular ground. @ Light-Emitting Dicde.
» Chassis ground. :
n Represents n number | SCR (Silicon Controlled
7 of transmission paths. Rectifier).
Test Point: Terminal
e provided for test probe.
LOGIC SYMBOLOGY
AND Gate ' j-")} NOR Gate {\» Butfer/Amplitier
:)ED OR Gate ﬂ:} ( - Exclusive OR Gate F\L Inverter
T8  NANDGate o
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Table 8-2. Schematic Diagram Notes (2 of 3)

Service

FUNCTION LABEL ABBREVIATIONS

MSB

Trigger Input (Monos&ple)

52\“:’?‘.

y e
(NN

z Adder O Open Collector LED Light-Emitting Diode
-I>- Ampilifier/Buftfer '_T1_ Monostable Multi.vibrator MUX IV.IuItiplex‘er
_D‘ Schmitt Trigger BCD Binary Coded Decimal RAM Random-Access Memory
& AND CTR f>ounter REG Register
21 OR DAC Digital-to-Analog Converter ROM Read Only Memory
=1 Exclusive OR FF Flip-Flop RPG Rotary Pulse Generator
X—Y Encode‘r. Decoder /0 Inpult/Output
LINE LABEL ABBREVIATIONS
- CK,C  Clock Input’ Q Output WR Write
D Data or Delay Input (Flip-Flop) 6 Not G (Complement 61 Q) +1 Count Up
EN Enable R Reset or Clear Input -1 Count Down
G Gating Input RD Read 3-ST 3-State (placed by function)
LSB Léast Significant Bit S Set Input
Most Significant Bit T |
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Table 8-2. Schematic Diagram Notes (3 of 3)
DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and Output Indicators
Implied Indicator—Absence of polarity indicator (see below) implies that the active state is a rel-

___ ative high voitage level. Absence of negation indicator (see below) implies that the active state
is a relative high voltage level at the input or output.

— ]
— S Polérity Indicator—The active state is a rélatively low voltage level.
> Dynamic Indicator—The active state is a transition from a relative low to a relative high voitage
level. - ‘ ‘ .
' Inhibit Input—Input that, when active, inhibits (b'ocks) the active state outputs of a digital
device.
—— | Analog Input—Input that is a continuous signal function (e.g., a sine wave).
B ' Polarity Indicator used with Inhibit Indicator—indicates that the relatively low level signal inhibits
(blocks) the active state outputs of a digital device.
m ] Output Delay—Binary output changes state only after the referenced input (m) returns to its in-
' active state (m should be replaced by appropriate dependency or function symbols).
)
Opan Collector or Open Emitter ‘Output—-‘OUtput that must form part of a distributed
<> T connection. ' : ‘
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SERVICE SHEET BD1
MODEL 8954A TRANSCEIVER INTERFACE
TROUBLESHOOTING HELP

 Line Voltage and Fuse Selection . . .. ... [ Section 1I

» Operators Checks. and Power On Sequence . ......... ..... Section III

‘ PRINCIPLES OF OPERATION

The Transceiver Interface is divided into four subsections; each represented by the following service
" sheets:

‘Service Sheet 1 HP-1IB Interface/Microprocessor/Relay Control
Service Sheet 2 Relays and Relay Drivers

Service Sheet 3 Interface Keyboard and Annunciators

Service Sheet 4 Power Supply

The Transceiver Interface uses relays to establish the instrument’s signa! through-paths. These relays’
are switched into user defined configurations via the instrument’s microprocessor and associated con-
trol circuitry. The microprocessor performs relay switching functions after it receives and interprets
data frop either a local or remote source. |

- In the Local mode, the microprocessor accepts data from the Transceiver Interface keyboard; located
on the instrument’s front panel. In the Remote mode, the microprocessor receives data from the HP-IB
controller via the HP-IB Interface.

Figure 8-17 is a simplified, functional illustration of the Transceiver Interface circuitry. This diagram
may be helpful in gaining an overview of the instrument’s Block Diagram BD1.

KEY BOARD

POWLR SUPPLY ﬂ 8o
2 —
% =
/) N
[ - 1 | ANNUNCIATORS
L A
[ f DATA BUS A ) ]
| 2
. . g
C—_—:—J_‘> ADDRESS ;
HP-1B MICHD- REGISTER Z
INTERF ACE PROCESSON ROM
i
{
perAr e L] wreneace:
HESTART DRIVERS HELAYS
CIRCWIT

Figure 8-17, Simplified Block Diagram
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P/0 A2 INTERFACE POWER SUPPLY 7 — Wia DRIVER oo o0 , KEYBOARD 'd 4 NTERFA? ST CURRENT LIMIT
- v - —————————8»{ ENABLE BN wis 'Jl . HP-18 STATUS LEDS ! _ g RESISTORS ’
. 04-07 Z e = e 1 MONITOR LEDS -
- Y ' Fl | @) - 72 N 2 0 o0— |j——— \ VA 45V
F2 _____ /\_/"—’ /\_—— - A - . |/ ’Ds|— ' ’085— » RI . I
m_ ' < . J2 _/[\_. - —I~$'— - TP3 : ! ADRE-ADR? | S|-s7 As DS4 DS9 |
L INE POWER .| TRANS- : l FULL WAVE FILTERS i +5v ! P II4 ' ' § | we JI3
| - " o le TRe SOURCE
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Model 8954A -, o 1o — o | Service
SERVICESHEETY . | . o :
INTERFACE/MICROPROCESSOR/RELAY CONTROL (P/0/A2) ' -
TROUBLESHOOTING HELP = ' Sy .=

| . Block Dlagram ; ........ i ]J e S,E{"vice Sheet BL1
PRINCIPLES OF OPERATION . ,';
Microprocessor - | . - o

Microprocessor U11 sén(eé as the internal ccntroller for the Transceiver Interface. U11 implements its
control ‘over the instrument via ﬂué Address Register U12 and the Read Only Memory (ROM) Ul5. -
The microprocessor, upon p'(liwei?}»'lip, execités a monitor program (stored in its on-chip memory) for
instrument-function initialization; P S
- Local Made. The monitor ‘.";)rt‘igr“ m Eoz;_{"igures the T'ranscievir Interface in the Local operating mode
. by enabling the Xeyboard; this mode allows full, front-panel control of the instrument. Following the
keyboard enablg, the microprocessor scans Port 1 (P10-P15) for any data output on the Keycode Data
lines. When'a key is pressed, the microprocessor receives and internally interprets the keyed command
and forms an address that is input to ROM U15. This address dictates the switch position of a specific
relay uﬂf\g'thin thld Transceifvek';‘liﬁte'rfa'cé, (The instrument will r"enr,‘ain functioning in the Local mode un-
'»le§s'i1’;{,g'j,§;' iyqtermped by a rem(')te‘;"sm‘lrce; that is, _f;'m HP{IB :-‘ins;tf'fument controller.) ‘

DI T 0 Sl o D
o W ,' . r. - ‘. "l t C N "I‘ ,. N - - !
‘Remote Mode. The HP-IB instrument controller sends a remote-mode command that is received by

/ / .

the instrument’s HP-IB General, Pérpose Interface Adapter (GP1A) UT. The GPIA, upon receipt of this
remdte modé command, internipty the microprocessor, causing it to disable the keyboard and only re-
ceivig ASCII (American Standard for Information Interchange) encoded data from the GPIA. This
ASCII encoded data from‘tj‘\e GPIA is intérpreted by the mictoprocessor to perform either HP-IB pro-
tocol functions or activati ?'(/tlf the instrument’s ‘relay switches. S f

o

L I ' ""L‘/l . N S B 4(.
"](' ‘:I ,‘ "f-’"‘ f] Co . . /w
L f,{ o !;"I‘s . . ' ! _ /
V! Pl N r‘ . ‘ - NOTE ' o
- i The Tranceiver Interface’s LOCAL key is the only key not disabled in
| | Remote qperlbtion, unless a “Local Lockout” command has been sent by
the instrument controller. . . . T

The Transceiver Interface’s 4Rexnote-mbde status is indicated by the HP-IB status LEDs on the f'ront -
panel. ) e | I e
{ .. _— "' - v 4/" : ; ‘ X ' 'r\ oo L
Microp[¢¢é§sor Res‘ieg:.lf The microprocessor is. initialized, upon power-up, by a momentary low at its
“ Reset input, U11 pin'4.'This mbmentahry }ow is caused by the charging of,CS\’t-hmugh a resistor (internal
to the microprocessor at pin 4). The Reset input is disabled when C8 is sufficiently charged.
Microprocessor Restart Circuiit ')
The Restart Circuit re-initializes the micfdbrbcessbf in theé event of a power supply glitch. VRI1 serves
as a voltage reference for the comparator U16. ¥hen the comparator senses a power supply interruption
at the node of its non-inverting input, its output grounds the U11 Reset £in, Pin 4. The Reset input
is held low preventing C8 from charging until the supply voltage reaches the level necessary for correct

~ instrument opreration.
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Address Register

The Address Register U12 is a D-type flip-flop which functions as a data latch. The address data
written to the Register is latched at the address inputs of the ROM U15. This address data represents
the eight, least-significaat bits of the ROM’s 11-bit address.

Read iny Memory (ROM)

The ROM U15 is the device that contains the data necessary for relay switch positioning. The ROM
receives address information through 11 address inputs (ADRO-ADR10): The eight, least-significant,

- address bits (ADRO-ADR?7) are received from the Address Register. The three, most-significant, ad-
dress bits are received from the microprocessor’s Port 2 (P20-P23). The ROM, upon receipt of an ad-
dress and enable pulse, outputs data on the data bus for relay-switch control.

Hewlett-Packard Interface Bus (HP-IB) Address

The HP-1B address is established by the HP-IB Address Switch S1 on the rear panel. 51 places its set
address on the 1/0 lines (Port 1) of the microprocessor by momentarily enabling the switch-common
line SCOM (P17, low enable). The microprocessor reads these I/0 lines and stores the address in the
address register of the HP-IB General Purpose Interface Adapter U7 at power-up. The Transceiver In-
terface can then respond to its address when the controller places it on the HP-IB Data I/0O lines.

To change the address, the switch must be changed to the new address and then the LINE OFF/ON
switch must be cycled OFF, then ON.

HP-IB Handshake and Control Buffer

The Handshake and Control Buffer U2 transfers control and handshake information between the
HP-IB controller and the Transceiver Interface’ 5, GPIA U7. The Talk Enable (TE) line determines the
direction of data transfer. The Talk Enable lme Jallows the instrument to be a receiver (listener) when
TE is low. When TE 1s high, the mstrumem, may serve as a transmitter (talker). The Attention (ATN)
line, when true, allows the GPIA to be puﬁ’(xd bv ‘the controller. When false, the Transceiver Interface

is allowed to signify to the controller the end at a multi-byte information string.

HP- IB Data Bus Buffer .

The Data Bus Buﬂer Ul, allows bldxrectumal data transfer via the data lines D101-DIO8 between the
HP-IB controller and the Transceiver Interface’s GPIA U7. The Talk Enable (TE) line determines the
direction of data flow. When the instrument is a listener (receiver), TE is low. With TE low, the receive
“buffer’s outputs are enabled out of three-state. The receive buffers, with the exception of their Schmitt
Trigger inputs, do not change the incoming data. |

HP-IB General Purpose Interface Adapter

The General Purpose Interface Adapter (GPIA) U7, interfaces the microprocessor in the Transceiver
Interface with the controller via the Hewlett-Packard Interface Bus.

The Transceiver Interface GPIA U7, becomes active when the instrument is turned on. At power-up,
‘the GPIA’s initialization is insured by the RC network at its Reset pin, pin 19. The GPIA also receives
its clock, derived from the microprocessor system clock at this time.
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SRR {
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The Transceiver Interface Remote operation is initiated by the HF-IB, controller. When the controller
dddresses the instrument, the GPIA sends an interrupt to the microprocessor. The’ microprocessor
interrupt-service routine enables the GPIA Register Select lines ADK0-ADR?2 by way of the Interface
Enable Logic (U14 A, B, and D and U13 ‘B). The ability to. select the GPIA registers allows the
microprocessor to talk and listen to the :HP-IB" controller via the Data Bus. ‘

R o A . , s ! .

' The GPIA has five “control” lines: REN (L3, 1FC (L), ATN (L), EOI (L), and SRQ (L). These lines pro-

)

v | A ( . . ol .
N Lt T . - - .
. p ) oL e L , . . . {
' S . b . ,

vidé the Transceiver Interface "ith i ﬁbi‘iity- to properly handle HP-IB protocol. ) o

S

The GPIA has three “handshake” “ir.2s: .JDAC (L), NRFD (L), and DAV «(L). The handshake lines
allow the Traiisceiver Interface to transfer data in an asynchronous, bidirectional mode with the HP-IB
controller. The handshake occurs when the listener first indicates when it is ready to listen (receive
data). The talker responds by indicating when the data that appears on the data lines (ID101-DI08)-is
valid. The listener then informs the talker when the data has been accepted, thus completing a data
transfer. See Figure 8-19 for the handshake-timing diagram. ¥

DATA DATA

\ DAV NOT VALID OATA NOT VALID
VALID ' L_
LISTENER |
READY
LISTENEr LISTENER r—'
NRED NOT READY NOT READY
LISTENER
, ACCEPTED
LISTENER LISTENER
NDAC NOT ACCEPTED ‘ NOT ACCEPTED

Start with the talker waiting for the listener to release NRFD (not ready for data) indicating it is
ready. :

When ihe listener is ready, NRFD goes high (false). The talker then places valid data on DIO1
through DIO8 and sets DAV (data valid) low (true).

NRFD then goes low (true) and the talker waits for‘: the listener to indicate it has accepted the data
(or ignored it) by releasing the NDAC (not data accepted) to a high (false, i.e., data is accepted).

The talker sets DAV high (false) and again waits for the listener to releasé NRFD.
(NOTE that if ATN is true, all instrumenté on the bus must handshake regardless of whether they are

talkers, listeners, or bystanders. Being in remote or local has noting to do with handshaking. if ATN
is false, they only handshake if addressed.) ‘ ‘

Figure 8-19. Simplified HP-IB Handshake Between a Talker
(Computer Controller) and One Listener (Transceiver Interface)

H

8-23



Service B | o - Model 8954A

:.TROUBLESHOOTING
Dnagnostnc Program (Usmg an HP-IB Controller)

. OM (Output Memory) Command. This command is a useful service diagnostic which verifies the integ-
" rity of the HP- IB Interface and Control Circuitry; namely the Microprocessor (U11), Address Register
.{U12),. and ROM (U15) as well as associated circuitry. This is accomplished by summing each byte con-
* tained in ROM U15, then adding 255 to this sum. The resultant value, which indicates correct circuit

operation, is equal to zero. Since this command is executed by an HP-IB controller, internal access to
. the Transcelver Interfacé for the performance of this test is unnecesary. ‘

’I‘he followmg programs depict typical usage of the “OM” command using the HP 9825, HP 85F and
- ~HP 9845 Desktop Computers

| HP 9825 (hpl) HP 85F/ 9845 (BASIC)
o B owrt FAI.CONT 10 OUTPUT 7033
) 12 255+ "M
o 2l for I=1 to 20 NI
C 2R4EY J+rdbiTAI) ‘ 30 FOR I=1 TO
y Cadsdsre Iadsnext . 2048
f 1 | A0 T=J+READRIN
=1 ui‘];’-:.F:v Jrnodz2SE (703) :
I-1 | | %) PRINT I3J
#4237 60 NEXT T
70 PRINT LINCP
0);J MOD 256311
80 END

'The correct display output is:

D.00 . 2048, 00
The first number is the check sum, while the second is the last memory location read.

Should this confidence test fail, it will be necessary to troubleshoot the instrument using signature
analysis.

Signature Analysis

Digital troubleshooting of the Transceiver Interface circuitry is accomplished by the use of signature
analysis. The instrument’s signature analysis test program lS stored in the on-chip ROM of the
microprocesor U11.

The HP 5005A Signature Multimeter is a node-level troubleshooting tool. The Transceiver Interface
has specified logic nodes with unique signatures; specific nodes and signatures listed in Tables 8-3
through 8-14. Refer to paragraph 8-21 for more information regarding digital signature analysis.

The Transceiver Interface has single nodes with multiple integrated circuits (IC’s) connected to them.
This configuration is a characteristic of bus structured instruments and can comphcate troubleshooting
since any one of the IC’s that are connected to that node can cause a bad signature. The signature
multimeter will not locate defectwe components or circuit traces; however, it will 1solate the problem
to a specific node. '
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The HP 546A Logic Pulser and the HP 547A Current Tracer can then be used to isolate the problem

to an IC or to a specific point on a circuit trace. (References to block diagram BD1 and schematics
SS1-SS4 are necessary to follow bus lines throughout the instrument.) Information on the use of the
546A and the 547A is in Application Note 163-2, which is available from any Hewlett-Packard sales or
service office. |

Grounding of A2TP6 turns on the test program. For each test program, a characteristic +5 VDC signa-
ture is given. With the exception of the Control Circuit Test, a correct +5 VDC signature does not indi-

" cate that a test has completely passed. It merely indicates that the test program is cycling properly and
that the signature analyzer pod has been connected correctly. Many IC failures cause a node to be stuck
either high (+5 VDC signature) or low (0 VDC signature).

Refer to Section I, “Service Accessories” for accessories listed as troubleshooting aids for the HP-IB
Interface.

' TROUBLESHOOTING USING SIGNATURE ANALYSIS |

'NOTE

The HP 5005A Signature Multimeter is recommended for troubleshooting
the Transceiver Interface. If the HP 5004A Signature Multimeter is used,
note the following signature changes.

Table 8-3. Signature Changés for the HP 5004A Signature Multimeter

TEST NODE SIGNATURE

Test 3. Address Test U11#12 DO 4AF6

Table 8-6 UT1#13 D1 INVALID
Ut1#14 D2 PPCU
U11#15 D3 85F6
U11#16 D4 CO6F
Ui11#17 D5 INVALID
U11#18 D6 C24P
Ut1#19 D7 OoP7C

Test 4. Interface Test

Table 8-9 U14#13 Write (I) - HHOA

Table 8-10 U2#9 sRa(L) INVALID

| (A2TP4 (TE) Grounded)

‘Test 1. Control-Circuit Test.

Purpose. Verify the correct operation of the Control Circuit; namely the Microprocessor, Address
Register, and ROM circuitry. '

NOTE

This test should be performed when any repairs to the Control Circuit
have been made; insuring that the suspected malfunction has been
corrected. |

¥
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Setup. Connect"j"\the signature multimeter TIMING POD as follows:

‘1) START to A2TP12 — LISTEN.
2) STOP to A2TP12 — LISTEN.

- 3) CLOCK to A2TP7 - SA CLOCK.
4) GROUND to A2 Ground.

Set the signature multimeter POLARITY controls as 'follows:

1) START - Leading Edge.

2) STOP —  Trailing Edge.
3) CLOCK - Trailing Edge.

NCTE

The ground connection on the pbd of the signature analyzer should be as
close as possible to the circuitry being checked. (Poor grounding can cause
unstable signatures.)

Set up the Transceiver Interface as follows:

1) Jumper A2TP6'to A2 Ground. -
2) Cycle the LINE OFF/ON. switch OFF and then ON.
e

i f;fﬁlei,"{'?‘«’JI"ii"f'Control Circuit Signatures

NODE " SIGNATURES
- U1IS#21 +5vVDC 2C15
U15#24 +5VvDC | 2C15

If the Control Circuit signatures are incorrect, continue with the following steps (1-6):

Check power supply voltages and re-check signaturé multimeter connections.

Check the microprocessor system clock (U11 pms 2 and 3) for a3 MHz signal (distorted sine wave)
with an oscilloscope.

. Use the signature multimeter Data Probe as a logic probe to test TP7 and TP12 for loglc activity.

No act1v1ty on these test points may indicate a defective micreprocessor.

. .Check that the microprocessor’s Reset line RESET (L), pin 4 is high.

Check that the microprocessor’s Interrupt line INT' (L), pin 6 is high.

. If the Transceiver Interface still does not pass the Control Circuit Test, perform the following tests

in order to isolate the defective node(s) within the Control Circuit:

« Test 2. Data Bus Test (SS1).
* Test 3. Address Bus Test (SS1).

. If the Control Circuit Test passes (correct signatures) and the instrument is still inoperable, per-

form the following tests to help isolate the defective node(s) not within the Control Circuit:
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* Test 4. Interface Test (SS1).

e Test 5. Relay Driver Test (SS2).

o Test 6. Keyboard Test (SS3). |
Test 2. Data Bus Test

Purpose. Isolate and idéentify defective Data Bus liné(s) as well as aﬁy devices which may be associ-
ated with the malfunction of the Data Bus.

The Data Bus signatures used in this test are generated solely by the microprocessor. Any Address Reg-
ister and ROM logic activity on the Data Bus is transparent to the signature multimeter because of the
strategic placement and length of the gate (measurement window) used to produce the signatures in this
vest. :

Setup. Connect the sighature multimeter TIMING POD as follows:

1) START to A2TP11 — TALK.

2) - STOP to A2TP11 — TALK.

3) CLOCK to A2TP5 - WRITE (L).
4) GROUND to A2 Ground.

Set the signature multimeter POLARITY controls as folluws:

1) START - Leading Edge.
2) STOP —  Trailing Edge.
3) CLOCK - Leading Edge.

Set up the Transceiver Interface as follows:
1) Jumper A2TP6 to A2 Ground.
2) Cycle the LINE OFF/ON switch OFF and then ON.

Table 8-5. Data Bus Signatures

NODE | SIGNATURES

U15#21 +5VDC HH9A

U15#24 "~ +5VDC HH9A

U15#9 D7 96PF

" U15#10 D6 . 725C

U15#11 D5 P5PH

- U15#13 D4 5CP0

UI5#14 ' D3 - 7P25

| U1s#15 D2 ; 85PA

‘ , ' Ui1s#16 D1 77F7
UIs#17 DO 6PCP.

If any of the Data Bus signatures are incorrect (e.g., HH9A or OOOO), use the logic pulser and current |

tracer to determine which component is “hung up” on the Data Bus. However, if by using the

pulser/tracer combination, the Data Bus does not appear defective, then replace the Microprocessor
A2U11.
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Test 3. Address Test ‘ x | ‘

Purpose. Isolate and identify defective Address Bus line(s) as well as components that may be associ-
ated with the malfunction of the Address Bus. ‘ '

Set up the signature multimeter TIMING POD connections as follows:

1) START to " A2TP12 — LISTEN. /
2) STOP ~ to A2TP12 — LISTEN.

3) CLOCK to A2TP13 — READ (L).

4) GROUND to A2 Ground.

Set the signature rhultimeter POLARITY controls as follows:

1) START - Leading Edge.
2) STOP ~  Trailing Edge.
'3) CLOCK ~— 'Trailing Edge.

- Set up the Transceiver Interface as follows:
1) Jumper A2TP6 to A2 Ground.

2) Cycle the LINE OFF/ON switch OFF and then ON.

Table 8-6. Address Signatures ‘
NODE SIGNATURE
U15#21 +5VDC 0P7C
U15#24 +5VDC 0P7C
U15#1 A7 PPC2
U15#2 A6 c24p |
U15#3 A5 22HF
U15#4 A4 CO6F
U15#5 A3 85F6
U15#6 A2 PPCU
U15#7 A1 4176
U15#8 A0 4AF6
U11#12-19  DO-D7 | 0P7C

If any of the Address Signatures are incorrect (assuming the instrument passed the Data Bhs Test,
Test 2) troubleshoot the Address Bus in order to locate the failure. If the Address Signatures were cor-

rect, continue with the following signatures which test the most significant address bits and the enable
.. lines for ROM U15. ‘
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Table 8-7. MSB Signatures

NODE : SIGNATURE
U15#19 P22 5484
| U15#22 P21 Tt
~ Uis#23 P20 787U
U15#18 P23 0001
U15#20  PSENRD(L) OP7C

The signatures P20-P22 test the ROM’s most-significant address bits. If any of the signatures
(P20-P22) are incorrect, use the logic pulser and current tracer to troubleshoot these lines. However, if
the pulser/tracer combination fails to locate a defective line or component and the signatures are still
incorrect, then replace Microprocessor A2U11.

P23 and PSEN*RD(L) are the ROM enable lines. If the PSEN*RD(L) signature is incorrect, continue
with the following signatures which test the ROM Enable logic.

‘Table 8-8. ROM Enable Signatures

'NODE SIGNATURE
U14#8 PSEN*RD 0000
U14#9 READ oP7C
U14#10 PSEN . 0P7C

Test 4. Interface Test |
Interface Tests A, B, C, and D test the Transceiver Interfaces HP-IB capabilities only. The devices

under test are: the General Purpose Interface Adapter and its associated enable logic, Data Bus Buffer,
Handshake & Control Buffer, and the HP-IB Address Switch.
Before performing the Interface Test, verify the following:

1. That the Transceiver Interface passes the Control Circuit Test (Test ’1). 4

2. That the GPIA Interrupt line, INT (L) is high,

3. That the GPIA Reset line, RESET (L) is high.
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A. GPIA Enable Logic.

Purpose. Verify the correct operation of the GPIA Enable Logic.

Setup. Connect the signature multimeter TIMING POD as follows:

1) START to A2TP11 — TALK.

2) STOP to A2TP11 — TALK.

3) CLOCK to A2TP5 — WRITE (L).
4) GROUND "to A2 Ground.

Set the signatufe multimeter POLARITY controls as follows:

1) START - Leading Edge.
2) STOP —  Trailing Edge.
3) CLOCK - Leading Edge.

~Set up the Transceiver Interface as follows:

1) Jumper A2TP6 to A2 Ground.

2) Cycle the LINE OFF/ON switch OFF and then ON.

Table 8-9. Control Circuit Signatures

NODE S|GNATUHES
U14#14 +5VDC  HHOA
U14#6 CE(L) 13A6
V14#5 FP3F
U14#4 HHI9A
U14#3 | 13A6
U14#2 2HUO
U14#1 U2U6
U14#12 - READ(L) HHIA
V14213 WRITE(L) 0000

" B. HP-IB Transmit Test

Purpose. Verify the. correct operation of the HP-IB General Purpose Interface Adapter, HP-IB
Handshake & Control buffers, Data Bus transmit buffers as well as associated circuit traces.

Setup. Connect the signature multimeter TIMING POD as follows:

1) START  to  A2TP1l - TALK.

2) STOP to - A2TP11 - TALK.
3) CLOCK to A2TP5 - WRITE (L).
4) GROUND  to A2 Ground.

8-30

Model 8954A




Model 8954A

Set the signature multimeter POLARITY controls as follows:

1) START -
9 STOP -
3) CLOCK -

Leading Edge.
Trailing Edge.
Leading Edge.

Set up the Transceiver Interface as follows:

Service

1) Remove U7 from its socket (ensure that the Transceiver Interface line switch is in the OFF

_position).

2) ‘Insert Test 1 jumper (HP part number 85650-60052) into U7 socket.

3) Jumper A2TP6 to A2 Ground.

4) Disconnect the HP-IB ribbon'cable W15 from the A3J2 connector on the rear pahel.

5) Turn the Transceiver Interface LINE OFF/ON switch to the ON position.

Test 1 jumper is used to connect the Data Bus lines D0-D7 to the DIO8-DIO1 lines (respectively). The
jumper also connects five of the D0-D7 lines to the Handshake/Control transmit buffers: SRQ (L), EOl
(L), DAV (L), NRFD (L), and NDAC (L).

A jumper cable for A2TP4 is necessary for the performance of this signature test.

Table 8-10. HP-IB Signatures

SIGNATURE
A2TP4 (TE) TIED HIGH

SIGNATURE

" A2TP4 (TE) GROUNDED

NODE
U1#20 +5VDC
Ui#2  DIO1
Ui#3 DIO2
Ui#4 DIO3
‘U1#5 DI04
Ui#6 DIOS
Ui#7 DIO6
UI1#8 DIO7
Ui#9 DIO8
U2#20 +5VDC
U2#4  NDAC(L)
U2#5  NRFD(L)
U2#6  DAV(L)
U2#7  EOIL)
U2#9  SRQ(L)

HH9A

96PF
725C
PSPH
5CPO
7P25
85PA
T7F7
6PCP

HH9A

HHY9A
HH9A
5CPO
P5PH
96PF

HH9A

HH9A
HHIA
HHIA
HHIA
HHIA
HHIA
HHIA
HHIA

HHYA

85PA
7P25
HH9A
HH9A
96PF

Troubleshoot any hnes that have incorrect sxgnatures If the devices and circuit traces under test do not
appear defective, pertorm the HP IB Receive Test.

/
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C. HP-IB Receive Tegt

Purpose. Verify the correct operation of the HP-IB Data Bus and Handshake & Control receive
‘buffers (U1 and U2), as well as associated circuit traces.

Sétup. Connect the signature multimeter TIMING POD as follows:

1) START to A2TP11 — TALK.
2)  STOP to A2TP11 — TALK.
3) CLOCK to A2TP5 — WRITE (L).

4) GROUND to A2 Ground.

Set the signature multimeter POLARITY controls as follows:

1) START - Leading Edge.
2) STOP —  Trailing Edge.
3) CLOCK - lLeading Edge.

Set up Transceiver Interface as follows:

1) Remove U7 from its socket (ensure that the Transceiver Interface line switch is in the OFF
position). '

2) Insert Test 2 jumper (HP part number 08954-60005) into U7 socket.
3) Jumper A2TP6 to A2 GROUND.

4) Disconnect the HP-IB ribbon cable W15 from the A3J2 connector and attach it to the con-
nector on the Test 2 jumper.

5) | Turn the Transceiver Interface LINE OFF/ON switch to the ON position.

Test 2 jumper is used to connect the Data Bus lines D0-D7 (via ribbon cable W15) to the receiver side
of the Data Bus Buffer U1, DIO1-DIO8 (respectively). The jumper also connects D0-D6 to the receive
side of the U2 Handshake & Control Buffer lines: REN (L), IFC (L), NDAC (L), NRFD (L), DAV (1),
EOI (L), and ATN (L) respectively. |

A jumper cable for A2TP4 is necessary for the performance of this signature test.

If any of the HP-IB Receive Signatures are incorrect, verify that continuity exists (in ribbon cable
W15) from each pin on the A3J2 side of the cable to the corresponding pin on the A2J3 connector. If
continuity is verified and the signatures are still incorrect, replace the Handshake & Control Bufter
U2. -
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D. HP-IB Address Swnch Test. |
Purpose. Verify the correct operatum of the HP-IB Address Switch and its associated urcurtry

Table 8-11. HP-IB Receive Signatures

SIGNATURE  SIGNATURE
NODE A2TP4 (TE) A2TP4 (TE)
TIED HIGH +5 VDC ‘ GROUNDED
A2TP4 (TE) TIED HIGH A2TP4 (TE) GROUNDED
| vi#20  +5VDC . HHIA HH9A
Ut#12 DIO8 INVALID* 96PF
Ui#13 DIO7 INVALID 725C
Ui#14 DIO6 INVALID ‘P5PH
~U1I#15 DIO5 INVALID 5CPO.
UI1#16  DIO4 INVALID 7P25
UI1#17  DIO3 INVALID 85PA
Ui#18 DIO2  INVALID T7F7
Ut#19 DIO1 INVALID - 6PCP
U2#20 +5VDC HH9A HH9A
U2#13 ATN (L) 725C 725C
U2#14  EOI(L) P5PH P5PH
U2#15 DAV (L) INVALID* 5CP0O
U2#16 NRFD (L) 7P25 » INVALID*
U2#17 NDAC (L) 85PA INVALID®
u2#18 IFC (L) T7F7 T7F7
U2#19 REN (L) 6PCP 6PCP
*This invalid state is a result of U2 register's three-state output. Grounding the signa-
ture multimeter Data Probe will gwe a 0000 signature; this signature will not change
when an invalid voltage level is measured. Also, the probe lamp will glow dimly, indi-
cating an irvalid logic level. ’

Setup. Connect the signature multimeter TIMING POD as follows:

1)
2)
3)
4)

Set the signature multimeter POLARITY centrols as follows:

1)
2)
3)

START
STOP
CLOCK

GROUND

START
STOP
CLOCK

to . A2TP11 - TALK.

to A2TP11 — TALK.

to A2TP5 - WRITE (L).
to A2 Grourld.

" Leading Edge.
Trailing Edge.
Leading Edge.

Service
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- Set up the Transceiver Interface as follows
1) Jumper A2TP6 to A2 Ground.

2) Disconnect ribbon cable W18 Ifror'n the Al Keyboard Annunciator Assembly which removes
the instrument’s keyboard from the lines shared with the Address Switch.

3) Ensure that the HP-IR rlbbon cable, W15 is connected from the A2 assembly to the A3
assembly. S

/ .
N

4) Cycle the Transceiver Interface LINE OFF‘/ON switch OFF, then ON.

Table 8-12. Address Switch Signatures

NODE SIGNATURE SIGNATURE
“Address = 31* Address = 00"
U11#40  +5VDC - HHOA HH9A
CR7 Anode P14 3U12 , . 48PS
CR7 Cathode S1-AS HH9A C75U
CR8 Anode P13 2HUO AH1A
CR8 Cathode  S1-A4 ' HH9A C75U
CR9 Anode P12 U2U6 " 7FCP
CR9 Cathode  S1-A3 ' HH9A : C75U
CR10 Anode P11 392H 8P46
CR10 Cathode  S1-A2 HHOA ' 'C75U
CR11 Anode P10 4C76 ~ 92FA
CR11 Cathode  S1-A1l HH9A C75U
“Refer to paragraph 2-7 for information entitled “HP-IB Address Selection”.

The column with Address = 31, lists signatures as they appear when the Address Switch contacts are
open. The column with Address = 00, lists srgnatures as they appear when the Address Switch contacts .
are closed. ‘

If the Transceiver Interface passes the Interface Test (A, B, C, and D) but fails to perform the “HP-1B
Functional Checks” found in paragraph 3-12, replace the HP-IB General Purpose Interface Adapter
U7.
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S1

Figure 8-20. HP-IB (A3 Assembly) Connector Combonent Locations
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Figure 8-21. Interface Control Board (A2 Assembly) Component Locations




235255.{3 (gggggcgggm) P/O A2 INTERFACE/MICROPROCESSOR/RELAY CONTROL ASSEMBLY (08954-60002) , | ‘ i
_ ) . - e R— - - ——' - - an " - = - . - . - am - - .-———---——“———-—-——————————__-—_————--—_—— ———————————— . ‘ ’
- = g , ‘ : . » ' : : : baTa BUS c 8 e '. ‘ fi o NOTES
| . . v . / TA US (NQTE 4) / y Oy ' ya "y Oﬂ 07 :
| Hp-10 DAT) Y TR POWER SUPPLY DECOUPLING N - ~ 7 o> ADORESS B ENABLE P AR W TST @ 2 |. SEE TABLE 8-2 FOR SCHEMATIC DIAGRAM NOTES
¢ : 4 . s ’ +5V HP-1B STATUS | - R ) | BUS
| / \ | | | | R 2. CHASSIS GROUND IS ACHIEVED BY MECHANICAL "
: ‘TE I 61 [HECEIVE] j ul-20 I u2-11,20 u7—2.40j Ul |—26.40i ul2-20 f uis5-21,24 : P9 TP.IO Tal TP& /'—'U lLaEDD BUFFERS 4 *.::i: ‘.‘ | //a ‘ $8N;Q§5ETHROUGH SCREWS HOLDING PC BOARD
! 62 1RaNsMIT] <! g2 g9 clo | ’ ' s N\ 8 REMOTE (L) | : ) | - 1 ‘ ‘ ; |
) ) I . . F3 0.01uF 0.0IluF 0.01uF o 0luF ,0.0)uF 0.0!uF - L~ T3E . A ‘ - q»diﬂ@ 3! 3. DATA ON DIOI-DI0O8 AND HANDSHAKE & CONTROL
' ' | | o2 ‘ g ‘ | U\,\ ( HP-18 STATUS ‘ % DATA : LINES IS TRANSFERRED NEGATIVE TRUE. '
: o ‘ | 10 SRQ(L) LEDS / \ BUS
| ' ENS Uy -V \ s ) , - 4. DATA_TRANSFERRED ON THE DATA BUS D@-D7 IS
L 0101 J2 Wi5 J3 o ' ] westare) [ LS8 ‘ ' ' 13 N2 TALK(L) © 3 : ! 18 ADRE - POSITIVE TRUE.
o~ AN ¢ 1 & S S T 1 — | , ‘ . Lo ¥ 1 P4 L0 3 | 5. SEE SE TION'2-7 FOR HP-IB ADDRESS SELECTION
| X 1 ‘ : | l , S PROCEDURE . ADCREshEs GREATER THAN 30 (DECIMAL)
| ' l EY iR , ‘ . I NG 2 LISTEN(L) A TP7 . ADDRESS L . e ADR3-ADRT ARE INVALID.
‘ 2V s _\ = I L - |
! ion | | , 3,8 < B | ' | | S~ 3MHZ MICROPROCESSOR CLOCK —\ 'z \ReLE REGISTER | As Varar: . Q@ 2
A [N DIO2 )
2 ) > 2 >— 2 & 3 5‘"‘ AS DUAL | 18 plo2 o o | HP-18 GENERAL , 5 LI ¢6 : | o | ‘ - ) : n
3 > Ly 3 N ¢ 7 &1 D103 TSAME AS DUAL : ’ ADAPTER . : b ui2 Cooan ot ‘ ROM -
O : ’ /' 3 > 3 Ix : = B | 17 D103 e > —5 , / o1 (? ‘ : N\ Ul co ST “le /S 000-7FF REFERENCE DESIGNATIONS INTE%?TEBM%S%U”
DATA , D104 | DI04 o e oAl pro1 38 u? o’ ' 788 TP6 | R | NO PREFIX '
) 4 H-4 4 Y 4 > | ; s [same as oual | 16 D104 - R N 09, : f , . REG Co : * A2 A3
NPUT/ 4 AP <4< - | 16 0103 o pror YT 00 y . , [y REFERENCE PART
INPUT/OU r:UT.< ' | | l ' \ ' ELEMFNT ABOVE -} - n1o2 37 ) ' a (NOTE 4) . Vot MICROPROCESSOR -/ ’Tgkn Tgkn 8 ‘7 (3-STATE) - L : . L ADROQ 8 | . wis cI-10,27 -42 DESIGNATIONS NUMBERS. |-
L INES N D105 LA N , ', | DIOS _ | oS ot .{pl1o2 D! : /] ' < \DO 3 FF 2 ADRO ~’ ) ADRI ? CR7-11,32 Sl
Paan > 12 > {12 € 6 | SAME AS DUAL | IS n10s . ‘ 2 XTA I 1 : 20 I / p el AL P | ul " |820-2485
(. ! l | ! I ELEMINT ABOVE ™ 7 - D103 36 ] D103 D2 12 02 s _ 3 L1 Ul Tﬂ oo ‘ As \ADR2 6 | s lJ_3 u2 = | 1820-2483
14 >+ 0tos SN ¢ 13 ¢ D108 ' 7 | same as ouaL | 14 ntos D1O4 35 13 D3 A ¢ —{XTAL2 n 2 7 N2 2 FF | A0R2 A NADRS . S fq : Ri-4,11-15 HT| S,
! | ' f, - ELEMENT ABOQVE [ —— 7 & B - ——|0104 03 e ‘ LISTEN 38 I SA CLOCK As 20 | ADRS 416 " TP 4-16 Ul2 ?gggfz?ggoz
s Su D107 TN ¢ 1o by o107 o o P 25 ouai | 13 oro7 o oros 3| olte bal P27 ALE : o2 7| Ff 15 aOR4 - (ADRS 3| . A@-2047 , U2, 7.1-16 U3 1826 -0683
3 | | | /| 7/ N AY , ELEMINI ABOVE [ — ! - ) TALK 37 P26 '$S 5 NC : ‘ 20 - . ADRG 2 32 . ula 1820-1197
L 108 L | o108 ‘ b o ros 330 e S ELE R -1 \ : = 03 8 TF S  ADRE SoRr 184 uls 08954-8000 3
i 16 > 15 >—- {15 &L _ : 9 | saMe a5 oual |12 niog - ' , ST } SRQ 36 Io05 - 12 D0/ A 20 [ A N2 T Hea uie 1826-0026 :
\ | | | ELEMENT AROVE ™ “heg @ ~ S Dlo7 32 16 06 | 0o , L (P20) ADRS 23
| 8 —~=-{p107 D) 6 e e e 2L REMOTE 35 13 0 4 \ 258
— ( ! 1F | ] Drog 3 |7 07 . P24 o Dl ! A \D 13 FF | 12 ADR? Y L (P2!) ADR9 22 512 b
(NOTE 3) 9 \f: ciL) Ly 9 > kbl 9 & IFC(L) : : Pa nor ——=10108 W .07 *‘“4—"" e . P23 24 P23 = 02 i4 D2 4 - 4 i F 'S ADRS i \(P22) ADRIO 1311024 /e
! L | | ' ‘ 30 wow 7 ‘ " ' S N : | / uls
REN(L) ' RENI(L ne 29 A4cont © S WE - Bl b S : \P22 23 2 115 D3 20 20 I
e b By 16 > d e 16 e (L) . ONT 5 O 5 pe2 & 2 p3 —/ 5 ; , ((P23) 18n) 8 ENI
P I t P e e . L. ® w DBINp——— P21 22 @© \D I FF 16 ADR3 ) I
CONTROL EOI(L) | | ‘ —=efre Wm0 ' N P21 4 2 03, ! ' —!
5 ML T PN EOI(L) N A , W 6 ADR@ : . < 20 \ , !
L INES ” > < 5 & REN(L) 22y > % Rse . +5V P20 21 > 7 05 07 ROM
S I R N - oo REN ; DRI N . INTERFACE ENABLE P20 5 05 . / \ '8 Y SLL L > AT 09 ‘
NS TS Wl e e i  lrc) 23 © o Rstp e L RORY oelc y e o 20 - ' 5 o INTEGRATED CIRCUIT
| 1 Al . 4 ' e = 8 ADR2 a R2 7 N 2 Scom(L) 34 N\ 06 / A ———] VOLTAGE AND
|>_L SRQ(L) ! >| | ! SRG(L) . i .NVDAC(L) 24 NDAC (:_ .}J RS2 e s oy 1 OKn 5 4 3 3 Ul4A PIT 9 D7 Al —L—-—[-)E/ GROUND CONNECTIONS LOGIC LEVELS
o Sb . SRALL) 1N o S b b ¢ 10 ¢ HB= " ANDSH ; ST T 3 — 33 07 ’ / : T3 03 | REFERENCE PIN ‘ TTL
U oL X f‘ \ , — Bl 'Z;bU;ArK;R -\ | PRI ) NP T L m— e UI;B . I 8 |! L {p16 6 INT(L) TP13 == ROM ENABLE LOGIC —\ ‘ ik D4 DESIGNATIONS| NUMBERS HIGH >2V :
‘ 6 -— S 6 > b - 8 (——F-?ﬂgﬂ‘)w- TE i DAVIL) 26 | SIY LIS S | /'—'“—““3—2“ PIS INE ) ‘ ' AT 0% ut-uz +5v-20 LOW <0.8V
, ‘ Vo N N L] I T~ Terervel ! FRloh RN 2 PPNV - | ‘ Pl 3| b8 READ(L) R 9 ul3c { 1s 06 - GND~-10 < E NE
HANDSHAKE ! NRFD(L) | ‘ BE f NI RUAALY! : —2 P14 R g A, ! 4 ' u7 +5V-40 IS MORE NES.THAN
AT NG (o NRED(L) : L ‘ kol 27| A 3 NG L LA L RS * ‘ — S WRITE(L) T ulach 8 S 6 (PSEN®RD) (L) 77 b7) . > IS MORE POS.THAN
VINES S 7 7 e -~ TTRANSMIT] g —E0! 9 RESET L5V ; 2 . PI3 30 - wri ol 8 Al 1 GND-20
R wACc ) 1 | . A | ATNCL) 28 | RESET RESET(LY | ] | 11 _£U14D ——————P13 § ‘ : Uil +5V~26 , 40 OPEN HIGH
BN B ‘ 1..NOAC(L) SRRt (AL T | L 1 ez 29 = PROG |22 NC | - T GROUND | __LOW
L / 8 & wrry 13 . " | N P TPS a8 13 SU—_L-SS ¥ ‘ uli2 +5V-20
' ! | L. R 0 - OROLD B9 AeRg ACCRQ [—-- AC ’ | S loKn i o ) #o L9 PSENI(L) ' ‘ GND-10
: : ‘ ' ] ; : : X 8 PSEN RESTAR : '
: : l \ i ' se -2 rRie | accor K- vsv 13 l. ; | - WRITE (L) | B Zepimmy LU ; s ESTART CIRCUIT -\ | UiB-uis | $5V-14,
| , PR - 4 R ‘/ p i . , ' !
o Sb . . ' // \ rsv . : / N l ' /_LE__,.____W_,P,O EA + ' ‘ uis +5v-21,24
IB e @ et i ____,___1___} 2 M ) <20 é“" . 8 . ) i C3' i { | :14 \ RIS ' ' GND~12
i | TJosstari [ | ‘ , ‘ 00 I : RESET 1t ! Hoka v | |
Ne ——b3 L D> e o NATNCL) L8 ey |13, ATNL)L 7 | | ARV, —AA— | ‘ : ,
| ADDRESS ‘ EOT(L i ' ) ' | +5v ‘
s/~ HP-IB ADDRESS = "_ STEERING — N NEOLL e 0 pee e R ‘ ’ +5V | RI2 '
SWITCH o ' o - R j! : 5 §2.15kn +5V SHIELD
(NOTE 5) CRIT - ' : N o | , L
_b AR 4.9 RN < 2r &b SE-AlL g - - _F’_lu\ s 5 ; : ' : Fz”?sm gc’?g‘l‘ 2 2 'R,, : Ul6 BOTTOM o
. ) SRQ L - ) et ot ren sn . : . ) ]
ALLT) 1AL ' L R Uit 14 IFC
_ , , ‘ ‘ ; - GROU
o— ne | ] XL TUR RT3 IS I BRI O ' i x - ! ° s o° TNTERFACE <
: > > | .1.5' re g’ P1I IFC(L) af e | ) s YRI o O CONNECTOR NoA
- D8 et . 23 Bt U L. i , - : i
O | ; < él - \ - 2> L S L5 A TR » ; o ‘ RI3 2.4v , g ) 5 o o NRFD
o ] : - 3.16ka . ' g '
a2(2) g-A2 | : | . | DAV (L) s e [ Js aviiy, , , , C 40 O3 DAV
‘ l . . J N ] ' . .
o O NC : - , - ‘ ‘ / | | ° 1 E0l
l'si.a3  CR9 - } \ : ‘ 4 CIRCUIT BOARD
i L_‘> o >_ ( 24 é——L-——-—- _‘—**“ o ”*L? . - Vope—— BOTTOM VIEW 0104
O : ' [ N \NDAC(L ) a [T ’ NDAC(L) ' ’ D103
i ' . L ]
As(q,"Kc.__,..ﬁs' A3 : : ] ‘ I D102
] —_— S
p o O N | | s> er—
L , si-ag  CR8 P13 _ I —— ) ‘ D10}
O T >-tot K2 641——~———K—~—\ \NRFO(L) .5 S S5 MRFDUL), : : ' : _ ,
4 £~< SI-Ad | } | . ) [T | ‘ ' . ‘ - '
AG(8) s E | > ape- ' ‘ READ(L) .
,O— NC : | ‘ WRITE (L) WRITE(L)
L) sl-as  CRY | : ' ‘ INT(L) , ‘ @ 2,3
- o >_ S S ,< 26 < L K P 4\ . ‘ ) . : . [ &‘ E 1
. =
! g‘\/2.5'-1\5 : | | . | ' ~ \. ‘ ‘i | ‘ ADR@-ADR2 | | P 3Jqs | . .
'AS,(IS) D s : . : L i . ‘ . 73 [ . 75 L/ . ,
: , 5 - - . o — var . : Co : CONNEGTOR PINOUTS \
| e o 6 . | _ | | | . | or Pl SERVICE SHEET
* (NOTE 2) (NOTE 2) DATA 3 @)-LLO=PIS | , ,. ‘ , o ’ . '
v i e - - | o | , o | S |EroEsummeRannaTt | | P/O A2,A3
_——— 8954A HP-1B iNTERFACE MICROPROCEbooR AND RELAY CONTROL: . wrr == == - - - - \ - - - - - - - - -—- - , - — - - ‘ - ; - ZS;EEEIESIGNATION INCLUDES ASSEMBLY : :
] . . e_.g. R1 OF ASSEMBLY Al IS AIRI, ' 0 : ’
- , : : ‘ DESIGNATIONS OF OTHER COMPONENTS ARE - Figure 8-22. Interface Control Board
: . ‘ : : . COMPLETE AS SHOWN. ‘
- / | ' \ E , 8-37




Seviee " Model 8954A

- SERVICE SHEET 2 | , |
P/O A2 INTERFACE/MICROPROCESSORIRELAY CONTROL ASSEMBLY

o Block Diagram ............oeoeeirairrrtes Service Sheet BD1

PRINCIPLES OF OPERATION

Relay Buffers. Relay Buffers U3-U6, U9 and U10 are CMOS, D-type, FF-registers. The registers (A
through D), receive their input data from the microprocessor A2U11, via the Data Bus. The register in-
puts are enabled by the appropriate data sent on the Address Bus. The FF-register outputs respond to
the data at the register inputs when the clock input receives the Write(L) clock pulse. The FF -register
outputs are used to energize ur de-energize the relay-driver transistors Q1-Q26. Refer to following

NOTE.

'MOSFETS. The transistors Q1-Q18, Q20-Q21, and Q23-Q26 are N-channel, enhancement mode
MOSFETS. These transistors are used for the Transceiver Inierface relay drivers for relays K1, K2, and
A2K1-A2K20. A positive gate voltage (+5V) causes the transistor to turn on, permitting drain current
to flow; grounding the gate, causes the transistor to turn off.

MOSFETs Q1-Q18 and Q25-26 are protected from reverse-voltage transients by diodes CR12—-CR30
and CR33. Refer to following NATE. |

NOTE

MOS and CMOS devices used in the Transcewer Interface are prone to
damage when improperly handled. Further information regarding the treat-
ment of these devices is found in paragragh 8-31 of this section, entitled
“MOS and CMOS Integrated Circuit Replacement”.

RF Source and RF Monitor Relays and Drivers

Relays. The RF Source and RF Monitor relays (K1 and K2 respectively) are single-pole, double-
throw, latching-type relays. The latching function of the relay is accomplished with permanent mag-
nets. These magnets will hold the relay switch in the set position after current flow through the relay
inductor has stopped. The direction of current flow necessary to switch the relay, from position 1 to po-
sition 2, is opposite the direction required to switch the relay from position 2 to position 1.

Drivers. A positivé”ééte voltage (+5V), from the relay butfer, turns on FET Q23; FET Q24 turns off.
This causes Q22 to turn on, charging C26. The K1 relay coil is in series with the C26 charge path, which
causes the relay to switch from position 1 to nosition 2.

(26 will remain charged and K1 will remain latched in position 2, until FET Q23 is turned off by the
relay buffer. With FET Q23 turned off, PNP transistor Q22 is off and FET Q24 is on; discharging C26
through the K1 relay coil. The direction of current flow, caused by the discharging of capacitor C26,
switches the relay from position 2 to position 1.
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TROUBLESHOOTING USING SIGNATURE ANALYSIS
Test 5. Relay Driver Test |

Purpose. Verify the correct operation of the Transceiver Interface Relay Buffers, as well as associated
circuit traces. ' '

Setup. Connect the signature multimeter TIMING POD as follows:

1) START to A2TP11 — TALK.

2) STOP to A2TP11 — TALK. |
8). CLOCK to A2TP7 - SA CLOCK.
4 GROUND to A2 Ground.

Set the signature multimeter POLARITY controls as follows:

1) START - Leading Edge.
2) STOP —  Trailing Edge.
3) CLOCK - Trailing Edge.

Set up the Transceiver Interface as follows:
1) Jumper A2TP6 to A2 Ground.
2) Cycle the LINE OFF/ON switch OFF, then ON.

The validity of this test is dependent upon the correct operation of the Control circuitry; more
specifically, the Address Bus and Data Bus. (Refer to Test 1. Control Circuit Test.)

Table 8-13. Relay Driver Signatures

‘NODE SIGNATURE '
U3#16 +5VDC P8g82
A2TPS5 | WRITE (L) PBB2
U3, U4, U9#3 FF (A) 76U8
U3, U4, U9#4 " FF (B) HU14
U3, U4, U9#5 FF (C) C38U (
U3, U4, Ue#6 . FF (D) 10HP '
Us, U, Ut0#3  FF (A) 058C
U5, U6, U10#4 FF (B) | uso1
US, U6, U10#5 FF (C) P985
US, U6, U10#6 FF (D) 2533

8-39
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SERVICE SHEET 3 | ,,
A1 KEYBOARD AND INTERFACE ANNUNCIATOR ASSEMBLY

PRINCIPLES OF OPERATION

Keyboard. The Transceiver Interface keyboard is comprised of seven momentary-pushbutton
switches, S1-S7. The switches are driven by a D-type, FF register A2U8. The microprocessor A2U11,
Port 1 (P10-P15) receives its inputs from the keyboard via the A2 Keycode Data lines. i

The A2 microprocessor (after power-up initialization), enables the keyboard by placing a low on the
" outputs of U8, FF registers C and D. A key closure prompts the microprocessor to read the Keycode
‘Data lines; once, after enabling register C (disabling D) and a second time, after enabling register D

(disabling C). This routine allows the microprocessor to differentiate between a closure of either the

TRANSMIT KEY ON or TRANSMIT KEY OFF key. This process is necessary because of the hard-

wired OR configuration of those two transmit keys.

interface Annunciators

HP-IB Status LEDS. The HP-IB Status LEDs (DS1-DS4) are dri\}en by buffers U13 (A, D, E, and
F) on the A2 assembly. The buffers receive their status information from the microprocessor
A2U11. o

Interface Mode/Monitor LEDs. The Interface Mode/Monitor LEDs (DS5—DS9) are driven by the
A2 audio- and RF-relay driver transistors‘(QW. Q20, Q21, and Q25).

TROUBLESHOOTING USING SIGNATURE ANALYSIS
Test 6. Keyboard Test
| Purpose. Verify the correct operation of the keyboard switches and keyboard circuitry.

Setup. Connect the signature multimeter TIMING POD as follows:

1) START to A2TP11 — TALK.

2) STOP to A2TP11 — TALK.

3) CLOCK to A2TP7 - SA CLOCK.
4) GROUND  to A2 Ground.

Set the signature multimeter POLARITY controls as follows:

1) START - Leading Edge.
2) STOP —  Trailing Edge.
3) CLOCK ~— Trailing Edge.

Set up the Transceiver Interface as follows:
1) Jumper A2TP6 to A2 GROUND.

2) Disconnect all HP-IB cables from A3J1 on the rear panel; this removes the Address Switch
from the Keycode Data lines. ' -

3) Cycle the LINE OFF/ON switch OFF, then ON.
8-42 |



Model 8954A
[Table 8;14. Keycode Signatures
| |  PORT KEY .S|GNATUHE
NODE SIGNATURE (Specilied key held
‘ in “on” position)
1940 - —_—
U11#27 P1Q 4162 TRANSMI??(PEAY OFF key
o un#zr P10 4162 TRANSMIgF:I'gEY ON key
Ut1#28 P11 7P00 TRANSI::::E;R key
U11#29 P12 UA61 RECF;:/7E()FI key
U11#30 P13 894F RF Mo:a:TU(:n 2 key
U11#31 P14 9HCP RF Mo::T(gn 1 key
U11#32 P15 U7FS5 Logi?.':key

\

Service

The PORT SIGNATURE column, lists the signatures that relate to the microprocessor port
(P10-P15) which verify the integrity of the Keycode Data lines. The KEY SIGNATURE column lists

signatures which are a result of a depression of the specified key. Valid signatures on these lines indicaie -
the correct operation of the A2U8 Keyboard Driver and Interface Keyboard keys.

SW1

o DSt
O DS2
K DS3

0 DS4

DSS

fo Sw2

-DS6
N

R1

O] [0 SW3

DS7 DS8
O SW4 O SWS |-
Ji O
DS9
, N
SW7 | - O SW6

Figure 8-25. Keyboard and Annunciators (A1 Assémbly) Component Locations
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Figure 8-26. Interface Control Board (A2 Assembly) Component Locations
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MANUAL CHANGES

— MANUAL IDENTIFICATION “

Model Number: 8954A
TRANSCEIVER INTERFACE Date Printed: Feb. 1983
OPERATING AND SERVICE MANUAL Part Number: 08954-90010

This supplement contains important information for correcting manual errors and for
adapting the manual to instruments containing improvements made after printing the
manual. | |

To use this supplement, first,‘make all ERRATA corrections and tnen all appropriate
serial number related changes indicated in the tables below.

o

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGBS.:’ SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
2420A 1
2516A 1-2
2525A 1-3
>> 2612A 1-4
>> NEW ITEM
NOTE :

Manual chanae supplements are revised as often as necessary to keep manuals as
current and accurate as possible. Hewlett-Packard recommends that you peri-
odically request the latest edition of this supplement. Free copies are avail-
able from all HP offices. When requesting copies, quote the manual identifica-
tion information from your supplement or the model number and print date from
the title page of the manual. : ‘ '

Printed in U.S.A. . B
| HEWLETT
| - () Py
23 May 1986 1 /
4 Pages Text o |

L4 Pages Illustration
1 Foldout :




Model 8954A o -  08954-50010

ERRATA

Page 2-1, paragraph 2-5: | |
After the "CAUTION" informaticn insert the following text:

Two fuses are supplied with each instrument. One fuse has the proper
rating for 110/120 Vac line operation; the other fuse is rated for

200/220 Vac operation.

One fuse is installed in the instrument at the time of shipment. The
rating of the installed fuse is selected according to the line voltage
specified by the customer. If the voltage is not specified, the rating
of the installed fuse will be selected according to the country of

destination.

>> Page 2-3, Figure 2-3:
~Replace Figure 2-3 with the attached "Figure 2-3. Power Cable HP Part

Numbers (P/0 ERRATA)."

Page 3-7 and 3-8, Transmitter Mode Checks:

“""In steps 6, 8, and 11, replace "+5 dB" with "+/-5 dB."

Page 6-1, paragraph 6-1:
In paragraph 6-1 Introduction, second sentence, change "Table 6-1" to
"Table 6-2."

Page 6-9, Table 6-3:
Under A4C1, zdd HP Part Number 0890-0052 CD9 TUBING-HS 1-D/.5-RCVD
.035-WALL POLYO. | 3

Page,8-24ﬁ‘TROUBLESHOOTING: |
Under "Diagnostic Program (using an HP-IB Controller)" delete the "HP
85F/" from the title of the program listing on the right side of page
and add the third listing, "HP 85B (BASIC) (P/0 ERRATA)", attached in
this supplement. - | |

> Page 8-41, Service Sheet Z (NOTES):

On the pin configuration diagram labeled "A2/K18, K19 BOTTOM VIEW",
change pin number 2 to 3 and pin number 3 to 2. 5

Page 8-47, Service Sheet 4 (schematic): : |
Tn the Ad LINE FILTER MODULE ASSEMBLY SCHEMATIC, change C28 to Cl.
In the table of REFERENCE DESIGNATIONS, under A4, add Cl. |

NERTIAYS



Model 8954A | | | © (:8954-90010

" CHANGE 1 - Serial Prefix 2429A

Page 6- 6 Table 6-3: |
hdnge AZF1 to 2110-0360 CD2 FUSE .75A 250V TD 1.25X.25 UL.

Change A2F2 to 2110-0318 CDO FUSE 125A|250V TD 1.25X.25 UL.

CHANGE 2 - Serial Prefix 2516A

Page 6-6, Table 6-3: .
Change A7K18-K20 to 0490-1423 CD6 RELAY-REED IC 250MA 28VDC 5VDC-COIL

~ 3VA.

CHANGE 3 - Serial Prefix 2525A
NOTE

The following change information documents the
conversion to metric cabinet hardware in the

HP 8954A.

Pege 1-3, paragraph 1-9:
Change the part numbers shown for the 10110w1ng opt1ons to:

option 907 o 5061-9688
| Option 908 5061-9674
‘ ' Option 909 ' 5061-9675

Page 6-10, Table 6-3:
Change the following cabinet part numbers:

- MP9 0515-1331 "CD5 SCREW-MACH M4X0.7 6MM-LG
MP18 5021-5801 CDO FRAME, FRONT, FULL
MP19 5021-5802 CDI FRAME, REAR
MP20 5021-5831  CD6 SIDE STRUTS
MP23  5061-9434  CD7 TOP COVER
MP24 5061-9446 CD1 BOTTOM COVER
MP25 5061-9506 CD4 SIDE COVER

>> CHANGE 4

l

Page 6-5, Table 6-3:
Change A2 to 08954-60007 CD8 INTERFACE/MICROPROCESSOR/RELAY CONTROL
Page 6-6, Table 6-3:
Add A2K21 0490-1423 CD2 RELAY-REED 1C 250MA 28VDC 5VDC-COIL 3VA.
 Page 6-7, Table 6-3:
Add A2R16 0757-0438 CD3 RESISTOR 5.11K 1% .125W F TC=0+-100.
Change A2U16 to 1826-0412 CD1 IC COMPARATOR PRCN DUAL 8-DIP-P PKG 27014
LM393N. |
Page 6-9, Table 6-3:
Under J8 and J5 add, 5040-0345 CD7 INSULATOR:CONNECTOR.
Under J12, 15, 16, and 17 add 00310-48801 CDO INSULATOR:CONNECTOR.
| Page 6-10, Table 6-3: y
- Change MP26 to 08954- 00007 cD2.
‘ , Change MP28 to 08954-00008 CD3.
Change MP29 to 08954-00009 CD4.

-3 -
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Page 6-11, Table 6-3:
Change W7 to 08954-60116 CDO. .
Change W10 to 08954-60117 CD1.
Change W11 to 08954-60118 CD2.
Change W12 to 08954-60119 CD3.
Page 8-36, Figure 8-21 (component 1oca%g§1:
Change reference designator RI4 to R15, and change R15 to R14. Add R16

between U13 and C8.
Page 8-37, Service Sheet 1 (schematic): :
Replace the appropriate portion of Figure 8-22 with the attached,
- "P/0 Figure 8-22. Interface Control Board (P/0 CHANGE 4)."
Page 8-40, Figure 8-23 (component locator):
Replace the appropriate portion of Figure 8-23 with the attached "P/0
Figure 8-23. Interface Control Board (A2 Assembly) Component Locations
(P/0 CHANGE 4)." :
Page 8-41, Service Sheet 2: |
Replace Figure 8-24 with the attached "Figure 8-24. Relay Control
Driver and Relays {P/0 CHANGE 4)." |
Page 8-45, Service Sheet 3: '

RepTace the appropriate portion of Figure 8-27 with the attached "P/0
~ Figure 8-27. Keyboard and Annunciator Assembly (P/0 CHANGE 4)."
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Model 8954A  08954-90010

Cable ' : ‘ Cable

c Plug » I Cable For Use
Plug Type =s,:;.': D ~ Description (.L;c",,’:',') Color In Country
250V 8120-1351 | 0 | Straight"BS1363A 90 Mint Gray | United Kingdom,
8120-1703 | 4 | 90° 90 ' Mint Gray | Cyprus, Nigeria,
e[ ~ F(hodesia.
LN Singapore
o Qa
250V 8120-1369 | O | Straight'NZSS198/ASC112 79 - Gray Austrailia,
0 8120-0606 | 4 | 90° 87 Gray New Zealand
e |
L N
R\\Y7/
250v 8120-1689 | 7 | Straight"CEE7-Y11 79 Mint Gray | East and West
- 8120-1692 | 2 | 90° 79 Mint Gray. | Europe, Saudi
| | Arabia, Egypt,
(unpolarized in
- J/ many nations)
125V 8120-1378 | 5 | Straight'NEMAS-15P « - 80 Black United States,
8120-1398 | 5 | 90° 80 Black Canada, Mexico,
8120-1754 | 7 | Straight"NEMAS. 15P 36 Black Japan (100V or
8120-1378 | 1 | Straight"'NEMA5-15P . 80 Jade Gray | 200V), Philippines,
' 8120-1521 | 6 | 90° : . 80 Jade Gray | Taiwan
8120-1676 | 2 | Straight"NEMAS-15P 36 Jade Gray
250V 8120-2104 | 3 | Straight"SEV1011 ' 79 Gray Switzerland
; 1959-24507 - , '
Q
€
250V 8120-0698 | 6 | Straight"NEMAG6-15P United States,
‘ . Canada
220V 8120-1957 | 2 | Straight"DHCK107 79 Gray Denmark
‘ 8120-2956 | 3 | 90° 79 Gray
250V 8120-4211 | 7 Straight‘IE083f81 79 Black" | South Africa, India
250V 8120-1860 | 6 | Straight*'CEE22-VI
' (Systems Cabinst Use)
*Part number shown for plug is mdustry identifier for plug only Number shown for cable is HP Part Number for complete
cable including plug. - ? , ‘ ,
E = Earth Ground; L = Line; N = Neutral

‘A

Figiire 2-3. Power Cable HP Part Numbers (P/O ERRATA).
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