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Safety Considerations

SAFETY CONSIDE” ALIONS

GENERAL

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

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

BEFORE APPLYING POWER

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

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the
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
necessary for the user to refer fo the in-
struction manual (refer to Table of
Contents}).

é Indicates hazardous voltages

"-'-“5' Indicates earth (ground) terminal.

o d The WARNING sign denotes a
hazard. It calls attention fo a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

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

CAUTIONS

i

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

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal wil
cause a potential 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
impaired, the instrument must be made inoperative
and be secured against any unintended operation.

If this instrument is to be energized via an auto-
transformer (for voltage reduction) make sure the
common terminal is connecied to the earth termi-
nal 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 gualified to do
§0.

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy avail-
able at many points may, if contacted, result in
personal injury.

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

For continued protection against fire hazard,
replace the line fuse(s) only with 250V fuse(s) of
the same current rating and fype (for egample,
normal blow, time delay, etc.). Do not use repaired
fuses or short circuited fuseholders.









Model 89544 General Infermation

izl. INIRODUCTION
Thig Operating and Service Manual centaing information reguired to
install, Gperate, test, and service the Hewlett-Packard Model B954%
Transceiver Interface., Figure 1-1 shows the instrument and access-—
ories supplied,

The dintormation structure of this manval is 48 described below:

Section I, General Information: provides instrument description and
specificetions, explains acceszories and options, and ligts
recemmended test equipment. -

Section II, Installation: provides infermation Concerning initial
inspection, preparation for use (including HP-IR addrecs selection
for remote operation), and storage and shipment,

Section III, Operation: provides information about panel features,
including operators checks and operators maintenance information,

Sectien 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 information required
Yo properly adjust the instrument, This instrument, however, has no
adjustments,

Sectien VI, Replaceable Parts: prevides ordering information for all
replaceable parts and asgsemblieg,

Bection VII, Manval Changes: provides manval change information
necessary to document all serial prefixes listed on the Operating and
Service Manual title page, In addition, this section also containg
recommended modifications for earlier instrument configurations,

Settion VIII, Service: provides the information required to repair
the instrument,

“diditional copies of the Operating and Service Manual can be ordered
separately through your nearest Hewlett-Packard office, The part
number is listed on the title page of this manual,

Also on the title page of this manval, below the Manual part number,
is a microfiche part number., This number may be used to order 100 X
L30mm €4 x &) microfilm transparencies of the Operating and Service
Manual., Fach microfiche containg up ts 94 photo~duplicates of the
manual pages. The microfiche package also includes the larest Manuval
Changes supplement,



General Information Modml BY544

Arg. BEELIDECATIONG

Instrument specifications are listed in Table 1-1. These are the

performance standards, or limits, against which the instrument may
be tested. Iinformation listed under Supplesmental Characteristics,

Taple 1-2, are not warranted specifications bet are typical
charagteristics included as additional information for the user.

Lode BAEETY COMGIDERATIONS

This prodoct is a Safety Class I instrument; that is, one provided
Wwith a protective earth terminal. The Transceiver Interface and all
related documentation must be reviewed for familiarization with
safety markings and instructions before operation, Refer 1o the
Satety Considerations page found at the beginning of this manval for
a summary of the safety information. Safety information pertinent to
the task at hand; that is, installation, operation, performance
testing, or service, is found throughout thig manuval,

1-4. INSTRUMENTS COUERED BY THIS HANUAL

This instrument has a two-part serial number in the form 0000400000
which is stamped on the serial number plate attached to the rear of
the instrument, The Ffirst four digits and the letter constitute the
serial number prefix and the last five digits form the suffix. The
prafix is the same for all ddentical instruments. It changes only
when a change is made to the instrument, The suffix, hewever, is
assigned sequentially and is different for each instrument. The
ctontents of this manual apply directly to any instrument that has the
same serial number prefix as listed under SERIAL NUMBERS on the title
page.

An instrument manufactured after the printing of this manuval may have
a serial number prefix that is not listed on the title page. This
unlisted serial number 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

explains hoew to adapt the manual to the newer instrument,

in addition to change information, the supplement may contain inform—
atioen For corpecting errors In the manval., To keep this manuval as
current and as acourate as possible, Hewlett-Packard recommends that
you pericdically request the latest MaANUAL CHANGES supplement. The
supplement Ffor this manval is identified with the manval print date
and pact nusber, both of which appear on the manval title page.
Complimentary copies of the supplement are available from Hewlett~
Packard,

For informatien concerning a serial number prefix that is not listed
on the title page or in the MANUAL CHANGES supplement, contactT your
nearest Hewlett-Packard office.



Modal #2544 General Information

The HP Model 8%544 Transceiver Interface is a switching interface
specifically designed for transceiver testing., The etility of the
Transceiver Interface is optimized when incorporated in a test-zset
environment. A test set proevides the Transceiver Interface with the
capability of directing signals between the transceiver under test
and the appropriste test equipment; thus allowing for comprehensive,
transcelver characterization,

Lze  IRAHNSCEIVER
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the Transceiver Interface has twe, independent, signal-path config-
urations for transceiver testing; sne is the RECETVER MODDE (RUVR)Y and
the other is Tthe TRANSMITTER MODE (XMTR). Figure 1-2 shows the signal
paths for these modes; selected by either the front-panel kayboard ar
the Hewlett~Packard Interface RBus (HP-IE).
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Eigure 1-2. WP 823544 Transceiver Interface Test Configuratisn

1=7. QBTIONG AND ACCESSORIES

The following cptions and accessories are available and may have been
ordered and received with the Transceiver Interface. If they were
not received with the original shipment and are now desired, they may
be ordered from your nearest Hewlett-Packard office using the part
nusber included in the following paragraphs.

Front-Handle Kit Option 287, Ease of handling is increased with
front-panel handles. Order HP part number %5061-0088,

1-3



General Infarmation Model 89044

S Mechanicel ptiens (Contid, )
i ReE:] t Op p 208, This kit contains all necessary hardware
it inmstall 1on dnstructiens For mounting the Transcedver Interfacs

in oa rack with 482 Ume (standard 19" spacing.  Order HP part number
Wiei~0074 which hag standard 1.79" (4,49 cm) hoele spacing.

oryy -

ngs

and tnation Kit Qptien 207. This kit is
MLy : le k 1 rack flange kit packaged Together,
vination 8 made up af unique parts which inglude bhoth

fhoang,  Ovder HP part number 58610075 which has 175" (4.4% gm)
spacing and s oa standard flange,

i
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OPTION 907 OPTION 908 OPTION 809

RACK F RACK FLANGE AND FRONT
FRONT HANDLE KIT CK FLANGE KIT HANDLE COMBINATION KIT

28-0hm Termination, Type-MN, S0-ohm, coaxial termination; DC-4 GHz.
Order HP part number 9084,

Gontral Connegtor and Cable, Control connector with 10 Feget {(3.05 m)
of cable (sheathed, P-conductor cable: 2, coaxial conducters: 2, DC
powar supply nGHdULlOP s; and &, single-conductor wires), Order HP

part number 18956~60108, Connector mates with the instrument’s front
panel connecter J9.

Auxiliary Relay Connector, Auxiliary Relav connectar hardware
(unassembled; cable not included)., Order HP part number 08%564-
6111, Connecter mates with rear panel Aux. Relay connector J19,

REC Power Bupply Connegter, DO Power Supply connector hardware

Cunassembled; cable notr dncluded). Order HP part number 08954
60112, Conngctor mates with rear panel DC Power Supply connector J18,

NOTE: The limit to the length of cable attached to the DC Power Hupply
connectoer is determined by the amount of insertion loss devel-
oped in that cable., Refer to the do power supply’s operating
manval for dinformation which discusses power-cable parameters
as a Function of insertion loess. The Transcelver Interface has
bas & Teet (&1 om) of #12 ARG wire between The rear panel DO
Fower SBupply connector and the front panel Control Connegtar,

1—4



Model B9544 General Information

Test Jumpers., These SErvice accessories are designed for yge
HE-IE signature analvsis test, Test Jumper 1 is a dyal-dn-
line test fixture which adapts the HP-IR GPTa soecket for the HP-TER
test (Test By, HP part numbaer; 85650-60050, Test Jumper 2 ig 4 dual-
in-line test Fixture which adapts the HP-IR socket for the HP-TR test
(Test C), HP part Number; 08934-5000%, JRoth test jumpers may be
orderad as a kit under HP part rnumber (G954-60115) .

The Transceiver Interface has an HP-IE interface and Can be used with
any HP-IE controller or Caomputer for automatic-svstam applicatiang,
The Transcetiver Interface is Fully programmable via the HP~Interface
Bus. The Transceiver Interface’s complete Compatibility with HP-IR
it defined hy the following list of interface “functions: SH1, a1,
Té, L4, SR, RiL1, PPO, BCY, DTo, Co, and E1. The Transceiver
Interface interfaces with the bus via op@En-collectar TTL circuitry,
An explanation of the Compatibility codes can be found in the IEKE
Btandard 488 and the identical ANST Standard MC1.1,

For more detailed information relating to programmable control of the
Transceiver Interface, refar to Remote Operation in Section 1T of
this manual,

1z13. Selecting the HR-IR Address

Five miniature HP~IE address switches are lscated on the rear panal
of the Transceiver Interface. These switches represent a five-bit
Binary number (00 through 31 in decimal), HP-TE addresses gréater
than 30 (decimal) are invalid., When the instrument is shipped from
the factory, the HP-IR address is preset to 03 {decimal ), To
determineg the Transceiver Intefaces HP~IR address, refer to parasgraph
2=7, MP-I1E Address Selection,

iz14. RECOMMENDED TEST EQUIPMENT
Table 1-4 lists the test egquipment required +op testing and servicing
the Transceiver Interface. The Critical Specifications column
describes the essential requirements for each piece of test
equipment. {ther equipment can be substituted if it meets g @xcesds
these critical specifications.

¥ Not just TEEE~488, but the harduware, documentatian, and support
that delivers the shortest path to a Measurenant system,

1-5
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Model 87544

1=,

Gupplemental Characteris

PEREORMANCE LIMIT

General Information
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Voltage ( 28 Udce

Curraent <

i

i
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I

Voltage < i
|

Current A }
!

|
!
Vaoltage { 20 Vdc |
]
Current { 0.24 i

{

.ine Volt
140, 120

2RO, 240
POWER
DIZEIPATIO

Height
Width
Depth

age
Vag
Vac

-14%
~10%

+5%,
5L,

22 Uxd max.

6,12 kg (13.5 1b)

89 mm (3.5 in.?

411 mm {16.2 in.?
40H mm (16,0 in.2

1-7

48 ~ 440 Hz
48 - 66 Hz




Genaral Information Model HBY9%a4n

Table 1l-4._  Recommended Tesiy Eguipment
INSTRUMENT IYPE | GRITICAL _SPECIFICATIONS | MODEL 1 YSEw |
i ! !
v :
Sigral Generator | Freguency Range: S-1000 MHz.1 HP 8840 | P, T |
P Qutput Level: +13 dBEm, I Optr,. 602 i f
I Output Level } f l
P Flatness:  +1.5 dB, I f |
mMWNMwwmwwmwwlMMWmemwm%mmmw“-»wmmm~w_wq_“—l__»WMWWmeiMm_wmww!
Audio Source P Freguency Range: 20-100 kHz. 1 HP 39038 | P, T |
P Dutput Level: 1-6 ¥, ] ! |
f | ! f
Auvdio Analyzer I AL Level Accuracy: +4% | ! |
b (20 kHz-1008 kHz, 1 V-6 V. | i {
m--__"___mmwnwmmmm;Mmmm“n«_mwﬁkﬂ___m__n____n“m“”imwm__~~~m*i___~w”_g
Digital | Accuracy: 4-1/2 digizts, FHP 34554 | P, T
Multimeter ! + 0.02% of readingt i I
i plus one digit. i | !
I Range: 20 Y 1o & ¥, 2 Vac, | I }
| Sensitivity: 100 oV, o ! !
~_-w"wnmmmmumm#uﬂmtwm“u*_____w_____wwnmwmmmmmmmm‘wwmmu““_ﬂ_t_“*"wmmt
Signature I Provides preferred method | HP 300548 | T !
Multimeter b for troubleshooting digital | ! |
I circuitry. | I I
b b ek o S e e serd snen e sema pee w~|~~mw~mmWWWMWWMW$““mwMﬂMM_-___]m_—w_mwwwmlmwmmmwwl
Power Meter i Freguency Range: S-10060 MMz 1 MP 4344 PP, T {
b Faput Level: +13 dBs max, ! With { |
i Dynamic Range: 40 dB. bHP 84824 | |
MMWMMMWWHMMMWM#WﬂMlmmw_____w~_~__w"mm"—m_ww”mmwm]m“mmmummwmlw_____“l
SWR Rridge I Freguency Range: S-1380 MHz.! Wiltron ! P i
I Impedance:; 50 Dhwus. b AONDO | |
I Directivity: >40 dB, | Opt. 01 | !
I LConmectors: Type-M, | i i
wwmm.ﬁ__wm_”wmwmmmlmmmmm*mumu&ﬂw___*m*m~_~”mmm#w}“_MMmmmmmwiwmmw_wm[
Controller boHP~IB compatibility as POHP 9B2LAS T {
HPE~I8 | defined by IEEE Standarg 4881 $8034B/ | I
I and the identical ANBI 783134 ! !
I standard MCL.1: GHY, aHL, ! or i i
I Té, L4, 8R1, RLL, PPO, DC1, | HP 98264 | i
I DTo, G0, and E1. ' FOPT. 001 {
i ] ar i i
| PP O8SF/s |
i b 8008E- ! |
i | 15003/ ! !
] | B2P37A | !
L T T ! wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww I et L T § o v e e s s e 1
i 50 Ohm Load | I HP 2084 | P !
| mmmmmmmmmmmmmmmmmm E mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm E mmmmmmmmmmmmmm i .............. 1
b &00 Ohm Load i I HP 110935A1 3y 1
S PSS S DL
f i
f *F = Paerformance Testsy, T = Troubleshooting i
| !
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Model 8393548 Installation

grl,  ANIRODUGCTION

This section provides the information needed to install the
"Transceiver Interface. Included is information pertinent to dnitial
inspection, power reguirements, line voltage and fuse selection,
poweEr cables, HP-IR address selection, intercoennection, mating
connectors, operating enviroenment, instrument mounting, storage, and
shiipment,

IMITIAL INGPECTION

1P
i3
i-

WARNING

To aveid hazardous electrical sheck, 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. I the shipping 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 wechanically and
@lectrically., Procedures for checking electrical performance are
given in Section IV of this manuval, Notify the nearest Hewlett-
Packard office if the Transceiver Interface is recetived in any of the
following coenditions: dincomplete contents, mechanical damage or
defect, or Failure of any of the instrument’s electrical performance
tests. IFf 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 inspectien,

The Transceiver Interface requires a power source of 100 te 120 (£33,
-1 0%) Vac 4B-440 Hz, 220 to 440 (+5%, ~10%) Vag 48-66 Hz, single
phase, Power consumption is 22 Uxh maximua.

P
i
|




Installation

WARNING

This ia a

Safety Class

I preduct (i.e., prov—
ided with a protective
terminal ), An

uninterruptible safety
aarth ground must be
provided from the Mains
power Lnputl wiring
terminals, power cord,
or supplied power cord
set, Whenever it is
likely that the pro-
tection has been
impaired, the instru-
Ment must be made
inoperative and be
secured against any
unintended operatioan.

I+ this instrument is
Tt be #nergized via an
external avtotrangform-
er for veltage reduct—
ioen, make sure that the
common  terminal  is
connected to the earth
pule of the power
BOUrCE,

i

tage and Fuse
[y

i

s je-

i
s |3
io

i
E

‘_
iielinn

T~ 1«7

&
EC

S
i

CAUTION

BEFORE PLUGGING THIG
INSBTRUMENT dinto the Mains
{line) voltage, be sure
the correct voltage and
fusie have been selected.

The rear-panel, Line~Filter Module
permits aperation from 100, 120,
228, or 240 Yar., The number

Model 82544

visible in the window {located on
the module) indicates the nominal
line voltage 1o which the
instrument must be connected,
Verify that the line voltags
selection card and the fuse
matched 1o the power source,
See Figure 2~1, "Line Veltage
and Fuse HGelectioen®, Table 21,
lists the voltage and current
ratings, and the HP part numbers
for the replaceable fuses.

I WARNING

For protection against fire
hazard, the line fuse should
anly be a 230V fuse with the
correct current rating.

are

Operating voltage is shown
in module windew.

SELECTION OF OPERATING VOLTAGE

1. Open cover door, pull the FUSE PULL lever and rotate o
teft. Remove the fuse.

2. Remove the Line Voitage Selection Carc. Position the card
so the line voltage appears at top-left cover. Push the card
firmly into the siat.

3. Rotate the Fuse Pull fever to its normval position. Insert a
fuse of the correct value in the holder. Ciose the cover
doar. '




Model

89540

Ingtaliation

Taple -1, Ling [ aringsz and Part Numbers
I Line Voeltage t Rating H Fart Numbers i
! i f I
{ 196/,1200 | 250 ma, 250V } HE 2110-0004 !
! 220/2400 f 125 mé&, 250V ! HPF 211 0-~-0027 f
} ' | i {
FPowsr Cables an extension coerd (power
cable) without a
protective conductor
(grounding)l. Grounding
S - ane conductor of a two-—
condecter outlet is not
REFORE CONNECTING THIS sufficient protection,
INSTRUMENT, the
grotective earth This instrument is eguipped with
tTerminal of the a4 three-wire power cable. When
instrument must he connected to an appropriate ac
connected to the power receptacle, this cable
protective conductor of grounds the instrument cabinet,
the (Mains) power cord, The type of power—-cable plug
The Mains plug shall shipped with the instrument
oridy be inserted in a daepends on the country of destin-
socket outlet provided ation, See Figure 2-2 for part
Wwith a protective earth nupbers of the pouer cables and
contact., The protect- Mains plugs available.
jve action must not be
negated by the use of
250V 250V 125V 250V
OPERATION OPERATION OPERATION OPERATION

PLUG™: SEV 1011.195%-24507
TYPE 12
CABLE™: HP 8120-2104

PLUG™: NZSS 198/A8 C112
CABLE*: HP 8120-1369

PLUG™: NEMA 5-15P
CABLE™: HP 8120-1378

PLUG™: NEMA G-15P
CABLE*: HP 8120-0698

250V
OPERATION

PLUG™: CEET-V1i
CABLE™: HP8120-1689

PLUG*: CEE22.V1

CABLE™: HP 8120-1860

250V
OPERATION

250V

o OPERATION

ﬁ /
PLUG™: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for a complete cable including the plug,

o ]
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Installation Model BP548

gxfy HEZIE Address selection
The HP-IR sddress for the HP 89544 is preset at the factory for
address 03, {(This decimal value corresponds te a talk address of "C¥
and a listen address of "#".) Figure 2~3 shows the HP-IH address
sWwiteh in dits preset pesition. The addresses listed in Table 2-2 can
be splected by setting the five segments of the HP-IB addross switch
(located on the rear panel) to correspond with the Ffive-bit binary
aguivalent of the desired device address,

Allowable HP-IR Address Coedes

| ! I Egquivalent I Eguivalent 1
e e b Equivalent | ASCLI I =100 o !
bal a2 + A3 | A4 | AT | Decimal I Character I Charagter !
| i ! ! ! ! Value b LLISTEN) I LTALK) t
KRS < 50 RO USRI DR X 1= - N S A SUUNUROROR R |
| { | t f ] ! 1 !
| R T R A T A D O 00 ! gp ! @ |
A U T R T R I T O 01 ! ! ! f !
VUS| U D YRR IO | S IO | OO O ¢ SUUONS: AUV =N RO IS B f
R0 NN N SRNVON O S A U O ! SV OO | STSENVOUI SOOI JUNUVRUONY SN * SR
O T S N R A 04 i % | D l
S T T T T T A 05 t % t B l
R 'R (R T T S T A O 06 | & ! F |
T U T N T R T B A 0y t ’ ! » l
Lo 6 16 1110 08 f ( i H 1
N T O O O 0% | ) i 1 |
S T T A D R R I | I 10 ; * | J !
N T T T O O O 11 | + | K n
T T R T S R S A | R 12 i , i L. i
T TR T R N T A S O : B 13 ! - t p |
[ TR I T I S T O | 14 f : ! N !
S S T O O A T 15 . / | 0 !
T R R O A 16 f i ! P t
[ R O R N A D O B 17 ] 1 ! & ;
I N TS S T T R/ O 18 ! 2 I R |
S S N S N R | R T 19 ! 3 ! 5 i
R T R A T R A 20 ; 4 ! T |
U T T S O T N S 21 ! 5 | U i
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ses Selegliisn fhantlid.?

I the WP-IR settings are changed while the instrument is on, the
LIMNE ONAOFF switeh must be cyoled of € and then on, which activates
The instrument at the new address setting,

| TR : SR ART TE L4 s R . LSB MSEe
g Sﬁya G RO g @
s o 1 ol 02 o3 o4 ]
A‘I_’—*‘"’/ [ / [[E~\ D]]
0 “ o o o o '

A2 A3

Eigyre g2-3. ofzLE Address Bwileh kesation and Settings
#z8, Anteccennecliion

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

gnze HMalinpg Loenngctars
oaxial Connegtors, Coaxial wmating connectoers uvsed with the Trans-

ceiver Interface should be either BNC male connectors or Sl-ohnm,
Type~MN male connectors that are compatible with those specified in
Uh MIL-C-3%812.

bonnectors., HP-IB mating connector is shown in Figure 2-4,
The two curing screws are meteric,

1562

For more LnfTormation reagarding Transceiver Interface connectors refer
to paragraph 1-9, entitled "Accessories Available",

2-18, Uperating Environment

The osperating environment should be within the following limitations:
TEMPeratur. o cv v iaaraaaea a8 degrees © to +55 degrees O
HMumiddlty, oo e e e G APEE relative at 40 degress
Altidtude. e e e A 4ART70 metres (15,000 Teet)

o

]




Installatian Model 99544

The instrument cabinet has plastic feet and foldaway tilt stands for
cenvenience in bench osperation, {The plastic feet are shaped to
ansure self-alignment of instruments when they are stacked. ) The
tilt stands ratse the frant of the Transceiver Interface for easier
viewing of the front panel,

7 Ragk Mountiog

Back mounting intarmation is provided with the rack moeunting kits,
T the kits were noet ordered with the instrument as options, they
Mmay be orderaed through the nearest Hewlett-Packard office. Refer to
paragraeph 1-8, "Mechandical Options™, in Section T.

The instrument should be stoered in & clean, dry environment, The
following environmental limitations apply to bDoth storage and
ghipment.

Temperatuf® i iii s tar e ~a0 degrees © to +73 degrees O
Humid i by, o o i e e e e e e s AREE raelative
ALTETUA® . v e s s . 15,300 metres (50,000 Fget)

zxld,. Pagkaging

Griginal Packaging. Coentainers and materials identical to those used
in factory packaging are available through Hewlgtt-Packard of Fices.
If the instrument is being returned to Hewlett~-Packard for servicing,
attach a tag indicating the type of service required, return address,
madel number, and full serial number, Alsoe, mark the container
FRAGILE to ensure careful handling., In any correspondence, refer

to the instrument by model number and Ffull serial number.

Gther Packaging, The ftollowing general instructions should be used

for repackaging the instrument with commercially available materials.

1. UWrap 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, retuorn address, model
number, and full serizl number),

2. Use a strong shipping container, A double-wall carton made
of 2.4 MPa (3538 psi) test material is adequate,




Model 39544

3. Use enough

layer:

provide
Protect the

4. Beal

5. Mark

Fackaging LG

L

ontld,)

I to 4

a Firm cushion and

the shipping container
the shipping container FRAGILE

handling.

2 e

Eo

shock—absorbing matertial
inches) arocund all
prevent
front panel with cardhboard,

T

Installation

(73 to
of The
movement

108 millimeter
instrument tao
in o the container.

sides

seturely .

ta ensure careful
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SIGNAL GROUND SHIELD =—— CONNECT TG
PO TWISTED PAIR WiTH 11 ATN AR o
PO TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/O TWISTED PAIR WITH ¢ tFe
gEAgTI{EEEMV\if?IRAET ‘Of;f*‘ PIO TWISTED PALR WITH 8 NDAC
TWISTED PAIR PJG TWISTED PAIR WITH 7 NRFD
PIO TWISTED PAIR WiTH 6 DAV
REN £0l
BIO 8 DI04
DIO7 DI0 3
BIO 6 Di0 2
DIGS DEO 1
150 METRIC s w
THREAD M3.5% 0. 6 W/wpm MICRO-RIBBON
{SERIES 57} CONNECTOR

Logie Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible,
i.e., the true (1) state is 0.0 Vdc to +0.4 Vdc and the false (0) state is
+2.5 Vde to +5.0 Vde.

Programming and Qutput Data Format
Kefer to Section 111, Operation.

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

Mating Gablas Available
HP 106314, 1 meire (3.3 ft), HP 106318, 2 metres (6.6 ft)
HP 10631C 4 metres (13.2 ft}, HP 10631D, 0.5 metres (1.6 ft)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more than
2 metres (6 ft) of connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any
Hewleti-Packard Interface Bus system is 20.0 metres (65.6 ft).

Figure 2-4., Hewleti-Pa

Ao i e rove v o B L2

&8
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31

o ANTRQDYETLON
This sectien provides eperating information for the Transceiver
Interface. Included are gperating instructions, operator’'s
malntenance procedueres, operational descriptions of all front— and
rear-panel features, operatoer’s checks, and information on Remote
CHP-LRY speration,

. Uperating Characteristics

For detailed information on the Transceiver Interface’s
characteristics, refer to Table 1-1, "Bpecifications", and Table 1-2,
"Gupplemental Characteristics”. For information on the instrument’s
HPF -1k capabilities, refer to the summary contained in Table 3-1,
"HMP-IE Message Reference List®,

al Operation

The front-panel operation of the Transceiver Interface is presented
in this secrtion under "Froent-Panel Features", "General (Operating
Instructions”, and "Detailed Panel Features".

Front—-Panel Features, Figure 3-1 illustrates the froent panel of the

Transceiver Interface and provides descriptions of each key,
cannector, and switch.

dzd4. Bemete Uperation

The Transceiver Interface is capable of remote operation via the
Hewlett-Packard Interface Rus (HP~IR). Knowledge of the instrument’s
LOCAL mode of operation is bheneficial in understanding MP-IH
programming,  HP~IBF information is presented in the fellowing areas
of this section:

1. Beginning with paragraph 3-12 - General HP-IB information.

2. Table 3~1 - A summary of HP-IE capabilities.

3. Table 3-2 - & summary of HP-IEB program codes.

3-8, UOperator’s

Operator’s checks are simple procedures designed to verify that the
Transceiver Interface is operating properly., Two procedures are



Opaeration Modael B954n

#rde. BRgCators Ghecks (Loant’d.)
pruv1dad= ong for basic {(front—-panel) functional checks, and the
cther for HP-IR functioenal checks,

fasic Fuyngtional Ghecks, This procedure assures that the front-
parnel-controelled functiens are being properly executed by the
Transcedver Interface. The only equipment needed to perform this
test ls & signal generatoer and a spectrum analyzer.
tInterconnecting cables and adapters must also be provided.)

HP IR functicnal Ghecks. @8] e]

These proceduores assume that the Lnstrument’s front-panel operation
has been previouvsly verified; that is, that the Rasic Funotional
Lhecks have been performed, These prorwdur@s check all of the
applicable bus messages summarized in Table 3-1. This serieg of
procedures requires a computing contraller (HP-IE compatible) and an
HP-IEB interconnecting cable,

 3~6. GENERAL OPERATING INSTRUCTIGNS

WARNINGS .

Before the Transceiver Thnterface is switched
on, all protective earth terminals, extension
cords, autstransfarmers, and devices attached
toe  the instrument should be connected to  a
protective @arth grounding socket. Ay
interruption of the protective earth grounding
will cause a potential shock hazard that cau1d
result din personal injury.

For continued protection against fire hazard,
replace the line fuse with only a 230V Fuse of
the same rating. Do not use repaired fuses or
short—~circuited fuseholders,

CAUTION

Before the Transceiver Interface is switched
on, 1t must be set to the same line veltage as
the power ssuyrce or damage to  the instrument
may result,

3-2
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Sxd. Power-ln Procedupre
The Transcelver Interface has an "off" state and an "on" state, I+

the Transceiver Interface is already plugged in, set the LEINE OFFS0N
switch to OGN, If the power cable is not plugged in, follow these
instructions:

1. Ensure that the LINE QFFAON switch is OFF,

i Check that the instrument’s line voltage setting corrasponids to
the veltage of the power source, Refer to paragraph 2-4.
3. Check that the line fuse rating 1s approepriate for the line

veltage being vsed., Refer to paragraph 2-%,
4, PFlug in the power cable,

. SBet the LINE OFF/0MN switch to ON,

3-8, UOLERATURZS MALNTENANCE

"

WARNING |

For continued protection against fire hazards,
replace the line fuse with only a 230V fuzse of
the same rating. Do not use repaired fuses or

short—circuited fuseholders,

The only maintenance the operatoer should need to perform is the
replacement of the primary powar fuse (in &4 Line Filter Module),
The TRANSMIT KEY FUSE (accessible froem the front panel) or the Power

Bupply fuses AZF1, and AIF2 (located inside the instrument). -
CInstructions on how to change the primary power fuse are found in
Figure 2-1, steps 1 and 3, and paragraph 2-5.

% Primary power fuses may be ordered under HP Part Nembers 21100004
(0.25006, 250V for 1007120 Vac operation and 21100027 (0.1254,
250V For 2207240 Vac gapwration,

CAUTION

Before replacing the TRANSMIT KEY fuse,
ensure that the Transceiver Interface
LINE OFF/0N switch is din the OFF pesit-
ion,

# The TRANSMIT KEY FUSE is contained in the front-panel fuse holder,
It may be easily removed with a flat-blade screwdriver, The
TRANSMIT KEY FUSBE may be ordered under HP part number 2100-0843
(1.54, 250V,

E-3
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o8, GPERGTORS’S MAINTENANLE (Lont’d,)

CAUTION

Refore replacing the Power Supply fuses,
ansure that the Transceiver Interface LINE
OFF/0N switch is in the OFF position,

% The Power Supply fuses ASFT and AZF2 are located on the A2 assesmbly
(see Service Sheet 4, The fuses may be ordered uvnder HP parit
numbe s HF 21100269 (AZF1; 0,754, 2E0V) and HMP 21100027 (R2F2,

C12E8, BEGV),

DETAILED PaNEL FEATURES

=9 B Lblnzk LDERIWHSED
The Transceiver Interface may be controelled by either the front panel
or the Hewlett-Packard Interface Bus., The front- and rear-panel

features are described in detail in Figures 3-1 and 3-2,
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CAUTION

Damage 1o the test set~up may occur if the trans-
mitter is keyed during testing withouwt a 30 dE pad
hetween the device under test and the Transceiver
Interface, Therefore, contrael of the transmitter
key, other than by the Transceiver Interface,
shovld not be allowed.

£182_  IRANGMIT KEY FUSE
The TRANSMIT KEY FUSE will epen if current in excess of 1,54 is
drawn through the instrument’s transmitter—-key circuit,
L1310 .AUDRID INPUT

Wrhien the Transceiver Interface is in the RECEIVER MODE, an audio
input o signal to the AUDIO INPUT, BNC connector is output at the
AUDIO0 ANALYZER cannector {(rear panel), The AUDID INPUT is in
parallel with two terminal posts (LOAD) for attaching a simulated
speaker impedance,

(122 _AUDIC_QUTPUT

e ot L e e e iy e e v vy i A ame e b

In the TRANSMITTER MODE, the AUDIO QUTPUY, ENC connecter sutputs
a signal received from the AUDIO SOURCE input (rear panel). The
GUDIN CUTPUT signal is used as the micraephone input to the trans-
ceiver under test,

B T e T ]

The RF, Type~N connector, is used for both RF input and output
signals. When the instrument is in the RECEIVER MODE, the RF
conpector is switched te RF SOURCE 1 and 2. In the TRANSMITTER
MODE, the RF connector is switched to either RF MONITOR 1 or 2.
The maximum allowable RF input power 15 +30 dBm (1 Watty, The
input dmpedance is 58 ohms nominal,

(14 _CONTROL

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

¢ Pin 1 is in parallel with the AUDIO INPUT (front panel); both
BENE ceonnector and terminal poests,

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

¢ Pin 4 is wired to the negative (~) dc voltage-input pin and the
negative (=) dc voltage-sense pin (pin 4 and 5 respectively) of
the rear panel POWER SUPPLY connector, Pin 3 is wired to the
positive (+) dc voltage~input and the poesitive (+) do voltage
sense pin {(pin 4 and 7 respectively) of the rear panel POWER
SGUPPLY connector,

6 Pin & is in parallel with front-panel AUDIO QUTPUT, ENC
connector,

Refer to paragraph 1-9 and Service Sheet 2 for more information
regarding this connecter.

3-6
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CGogeration Model 59548

Operator’s checks are simple procedures designed to verify that the
main functions of the Transceiver Interface operate properly. Twi
procvedures are provided: ene fFaor front-panel Ffunctional checks, and
the other tor HP-IB functional checks.

Lﬂ

a4 Lhegks

DESCRIPTION, This procedure assures that the front-penel-controelled
Ffunctiens are being properly executed by the
Transceiver Interface. The only egquipment needed to
perform this test is a signal generatoeor and a spectrum
anaiyzer, (Interconnecting cables and adapters must
alse be provided),

— OO0 OO O®——-

: O—-
89544
TRANSCEIVER A oo @"’“""‘"‘“
INTERFACE INPUT CUTPUT
mi allo o g 0 0!
o oo o 0 o ﬂ
o oo i 1]
RF
SPECTRUM ANALYZER SIGNAL GENERATOR
HNPUT . R¥ OUY

BASIC FUNCTIONAL CHECKS

CONNECTIONS
[PROCEDURE STEPS}

3-8 (&) HF MON 1 or 2 to Spectrum Analyzer [nput.
@ Signal Generator output 10 RF POWER input.

912 (©) AUDIC SOURCE to Spectrum Anaiyzer inpui,
(8) Signal Generator output to AUDIO OUTPUT,

1318 (£} signal Generator output 1o RF MONITOR DEMOD. 1
@ AUDIO ANALYZER to Spectrum Analyzer,

1822 @ Signal Generator cutpur 10 RF SOURCE 1.
® RF POWER to Spectrum Analyzer input.

2425 @ Signal Generstor output to AUDIO INPLUT.
(3) AUDIUO ANALYZER to Spectrur Analyzer.

26--27 (&) signal Generator autput to AUDIO SOURCE.
@ RF SOURCE MQOD 1 to Spectrum Analyzer.

it
i
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EGUIPMENT

PROCEDURE:

Ooeration

Signal Generator ————eee o e e e P SH AR
Spectrum Analyzer —eemmee e s e | BEGAR TG AT

1. Ensure that the power cable is plugged into a

syitable source of Mains Power. (Refer to
paragraph 2-4, 2-53, and 2-6.)

2. Het the LINE OGFFA0N switch to ON, The Transceiver
Interface powers up in the RECEIVER MODE {kev-cap
LED, ondy with RF MONITOR 1 selected (key-cap LED,
ond.,

3. Connect the Transceiver Interface RF connector to
the signal generator’s RF sutput and the Transoa-
eiver Interface RF MONITOR 1 connector (on the
rear panel) to the spectrum analyzgr input,

Jransmitter Mode Checks

4., Det the output amplitude of the signal generator
to 8§ dBEm, and set the carrier freguency to 10 MMz,

%, Bet the center fregquency of the spectrum analyzer
to 10 MHz, and set the reference level to 0 dBm,

&, Belect the TRANSMITTER MODE. Verify that the
level displayed on the spectrum analyzer is
i dBm +5 dB.

7. Connect the spectrum analvzier to the RF MONITOR 2
connector f{on the rear panel)., The sigral laevel
on the spectrum analyier should be less than
~&0 dBm.

8. Select RF HMONITOR 2., Verify that the level
gisplaved on the spectrum analyzer is 0 dBEm +5 dR,

. Bet the signal generator’s carrier freguency to
100 kHz and the spectrum analyzer’s center
frequency to 180 kHz.

160, Connect the signal generator to the AUDIN SOURCE

connecter {(rear panel’,

11, Connect the spectrum analyzer to the AUDRIOD QUTPUT

conpactor (Front panell). Verify that the level
displaved on the speftrum analyzer is 0 dBm +5 dB,
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12, SHelect the RECEIVER MODE. The signal level on
the spectrum analyzer should be less than -&0
dlim,

13, Connect the signael generator to the RKFE MONITOR
DEMGD 1 connector {on the rear pansll,

14, Connect the spectrum analyzer to the AUDIO
ANALYZER connector (on the rear panegll,

15, Belect the TRANGMITTER MODE., VMerify that the
level displayed on the spectrum analyzer 1is
0 dBEm +3 dB.

14, Belect the TRANSMIT KEY ON MODE, Verify that
there is continuity betweesn TRANSMIT KEY
terminals A and B,

Receiver Mode Checks

17. SHet the signal geperator’s fregquency to 10 MMz
and the spectrum analyzer’s center freguency to
10 MHz,

18, Connect the signal generator to the RF SOURCE 1
connector {on the rear panel),

1%. Connect the spectrum analyzer to the RF
conhector (on the front panell}.

28, Terminate RF SOURCE 2 connector with a %Ht-ahnm
load (RF SB0URCE 1 and RF SOURCE 2 are connected
through a &—dB power coembiner?.

21, Select the RECEIVER MODE. Verify that the signal
level displayed on the spectrum analyzer is
& dBm +35 dE,

a2, Lonnect the signal generator to the RF SOURCE 2
connector. Conngct the S0-ohm load te the RF
GOURCE 1 connectar, WMerify that the level
displayed on the spectrum analyzer is
& (Bm +5 dB,

23, Bet the signal generator’s carrier frequency to
140 kHz and the spectrum analyzer’‘s center
fraguency to 100 kHz,
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FROCEDURE 24, Connect the signal generator to the AUDIO INPUT
coennector (en the front panel)’.

2%, Qonnect the spectrum analyzer to the AUDIO
ANABLYZER connector (on the rear panel). Verify
that the level displaved on the spectrum analyzer
is 0 dBm o +5 dR,

26, Lonnect the signal generator tao the AUDIO SOURCE
cannector on the rear panel.

27, Connect the spectrum analyzer to the RF S0URCE
MOD 1 connectar on the rear panel. Verify that
the level displayed on the spectrum analyzer is
0 dbBm +-% dis,

DESCRIPTION: The following proecedures check the Transceiver
Interface’s ability to: recognize dits swn HP-IR talk
and listen address, properly make remote-to-local
transitions, and process all of the applicabrle HP-IR
massages desoribed in Table 3-2. During these tests,
all date dinput/oeutput bus lines, coentroel lines, and
handshake lines of the Tranceiver Interface’s HP~IR
are checked, A Transceiver Interface, a bus
controller, and an HP~IR interface with appropriate
cabling are reguired to perform these procedures,
Bince these checks are intended to be independent from
sne anether, each begins with the instrument reset to
its dinitialized conditisn,

The validity of these checks is based on the Ffollowing
assuymptions:

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

% The bus controller properly executes HP-IR
operations,

* The bus controller properly interfaces with the
HP-~IB Cable to transfer controel ingtructionsy.,
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il

% The select code of the bhus contraoller’s interface is
set tp 7,

#* The HP-1B address of the Transcelver Interface is
st ta 03 (the factory-set address),

The select-code address, combination 703, iz vsed,
CThi select-code address is not necessary for these
checks to be valid; however, the program lines
presented in the following procedures would need
modification for any other combination.)

If the Transceiver Interface appears to fail any of
the Remote functionmal checks, the validity of the
preceding assumptions should be reconfirmed before
attempting to service the instrument,

The Transceiver Interface’s proper oparation is
verified by successfully performing the HP-IR
functional checks, These proecedures do not check all
Transceiver Interface program—code responses.
Howaver, if the front-panel operation and HP IR
Functienal checks are confirmed to be correct, the
ingtrument will most Likely respond properly toe all
uf dts program codes,

The test setup is the same For all of the checks:

that is, the Transceiver Interface dig connected toe the
bus contraeller’s HP-IH interface via the appropriatse
cabling.

HP-I8 Controeller.. ..., . HP 85F / 040085-15003 (I/0 ROM)
——gr-~  HP PE25/7982134 {(General and Extended 1/0 ROMsz)}
—map—-  MHP 93264 OPT 001

g - HP 98454 (170 ROM)

HP=TH Interfate. oo anrascens HPF BIFEZA (HPF 8%
——gp-— HP 980348 (HP FU28)

——gpr-—- HF 280348 (MP 9845
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EERaT

grles HE-IE Functional

—t

Address _Recognition

This check determines whether the Transceiver Interface is capable of
recognizing an HP-IBR address,

HOTE: It 1s assumed that the Instrusment is in the Local oeperating
made and that it properly handshakes on the bus,

Bafore beginning this check, set the LINE OFF/0N switch te OFF, then
M, far instrument initialization,

i

|

e e e e e e e e e e s e e e
|

i Bet the Remote Enable, bus-—
I control line (REN) false.
i
{
!
]
{

{ }

SGend the listen address to | wrt P43 OQUTPUT 703
the Transceiver Interface. | |
e e e e e e e o e e e e e et e e et et e et e e ]

OPERATOR'S Varify that the Transceiver Interface REMOTE
RESPONSE: annunciatoer remains off and that its LISTEN
annunciatoer lights,

!
Pescription HE_Z82%8 HP_8oF, _HP_2845 & 1
_____ 28260 (BaBIC) |

ES AR T PTES L ML 044 LA B e v hans Sen e e TS8RO T TYT AATE YA VR BPH FLLL VAR Ak W AL Bl weeh dhbe L b emme e smm Prs eaam bee rae teas MR | e GAAE SEPL SPTY PR HEC FiRS VAN LS ARLL ke sove seve wden Sree seve heee oan eree

Unaddress the Transceiver
Interface by sending a
ditferent address.

OFERATOR’S Verify that the Transceiver Interface’s REMOGTE and
RESPONEBE: LISTEN annunciators are hoeth off,
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This check determines whether the Transceiver Interface properly
switehes From Lecal to Remore osperation, and from Remote To Lsgal
gperation.

HOTE: It 1w asssuymed that the Transceiver Interface is able to orop-
arly handshake on the bus and recognize its own HP-1E address.

paetfore beginning this check, set the LINE OFF/0N switch to OFF, then
O For dinstrument ipdtialization.

AN LB AL St ok bk Sk RS ek o be brbd e emg San A dact ema dhee ar Sute YIS MR THME KPA SEEE FEFL BT EPEM SA TTVE YRS VAT VR 44 b P LA SRAR AL IMA P LLLp Lt <brs sems srme i) ramd rrbe nrmm nere vt Crme mal ee P g SE RO TP T e

I i l |
l Descrintion | HP_98284  1HP BSE, HP 98454 & |
' ! (HPL.) FHE 28264 (RaGIC) I
e e e o . a
i : } | !
| Send the Remote mnessage i rem 703 I REMOTE 703 '
| which sets the Remote | i !
I Enable, bus-control line i ! }
I (REN) true and addresses thel i i
I Transceiver Interface to i 1 I
i listen. ! i !
S DEVSUNE U
OPERATORS Verify that the Transceiver Interface’s REMOTE and
RESPONGE: | LIGTEN annunciators baeth light,
1 i i i
b Send the Local message to | el 703 ; LOCAL 703 |
I the Transceilver Interface. | H !
t i ! !
GPERATOR'S Yarify that the Transcelver Interface’s REMOTE
RESPONBE: annunciator turns off and that its LISTEN
annunciator remains on.
! | ! ]
I Send the Remote message to | rem 703 | REMOTE 703 |
i the Transceiver Interface. | ! i
f e e e s s b e o s e e e e e i I
OFERATOR’S Vgrify that the Transceiver Interface’'s REMOTE and
RESPONSE: LISTEN annunciators are both on. Press the LOCAL key

oy the Front panel of the Transceiver Interface,
Verify that the REMOTE annunciator turns off and that
the LISTEN annunciatoer remains on.
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This check determines that the Transceiver Interface properly reg-
@ives data messayges,

MOTE: It ds assumed that the Transceiver Interface is able to hand-
ghake, recegnize itz own address, and properly malke Remotes
Local tTransitions., The data message sent will cause the HP-IH
data lines to be placed in both the true and false states,

Betore beginning this check, set the LINE OFF/0N switch to OFF, then
to UM, For instrument dnitialization.

|

{

i

|

i

I Bend the First part

i of the Remote message
| {which enables the

i Tranceiver Interfacs
{ to Remote).
i

i

;

|

}

{

|

i

|

i

i

i

Address the Transceiver auTPuT 703, !
Interface to listen {which tEM i
completes the Remote i
meEssage), and send the data i
mescage {which selects the i
|

]

TRANSMITTER MODED .

wrt 703,
13 }(M 1

OPERATORS Verify that the Transceiver Interface’s REMOTE and
REGPONSE PISTEN annunciators both light and that the
TRANGHITTER MODE annunciatoer (key-cap LEDY lights,
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check determines whether the Transcelver Interface properly rec-
e the Local Lockout message that disables all front-panel kevs.
In additien, this check determines whether the (lear lLLeckout/Get
Lacal message is properly received and executed by the instrument,

FIOTE It is assymed that the Transzsceiver Interface is able te hand-
shake, recognize Lts own address, and properly make Remote/s
lLbocal transitions.,

Bafore beginning this check, set the LINE OFF/0N switch te OFF, then
to O, for instrument initialization,

TAEE MR (BT P 449 TURE LaLE SPRE OB LR Uhbi VIS8 LLLE TALI LALL b4 shie o il il ik L4 bk LA ebee et sema sl Ll s smbe nbin dhee e et Sma Syt Amis fmew bemn e SgR bems bies SPem fr SHER HY SeSE SHE SSAEiiHe Seme st e Live b TR FTH AN FHE ST P SR R

Pescriplion HE 28254 HP _8uF, _HP 28434 4
LHPL) HP 98264 (BASIC)

{
i
i
|
!
gend the Ffirst part of the |
Remote message (which |
enables the Transceiver |
Interface to remote). t
i
|
i
|

Send the Local Loclkout
Message,

!
Addrass the Transceiver {
Interface to listen (which |
completes the Remote i
MEssage ), |

!

OFERATORS Verify that the Transceiver interface’s REMOTE and

RESPONSE, LIBTEN annunciators hoth light, Press the LOTAL key
on the front panel of the Transceiver Interface and
Verify that the REMOTE and LISTEN annunciators both
remain on.

AR ABGR DALC RGN AL b AT VIR AAR U4 bh d Sabd St b bymn bgn +5bf Mk bgem B3y ety A P Saek PRYE TR FEC TOOE AR THS TR 4TS AR SRR TaEY RRAN LR TAT TSR T FROR AT T MAAR R ML WD AERE IAGE RS FMLR NEAE NG AASA St RS MM WK AbE S SRR LM L8S0

! |
i Send the Clear lLockout/ ; lcl 7
b Set Local message, o
i

OFERATORS Verify that the Transceiver Interface’s REMOTE
RESPONSGE: annenciater is turned off and that its LISTEN

annunciator remains oan.
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This check determines whether the Transceiver Interface praperly
responds to the Clear mesgage.,

MOTE Tt is aszsumed that the Transceiver Interface is able to hand-
shake, recognize its own atdress, and properly make Remote/s
fbovcal transitiens,

Before bheginning this check, set the LINE OFF/0NM switch to OFF, then
to N, For instrusent initialization,

| !
! Description I HR 98254 THP BSF, HE 28454 & |
! I (HPL) |HE 98264 (BASIC) |
| S B
f | ! !
i Hend the first part of the | rem 7 | REMOTE 7 i
! Remote message (which | f i
I enables the Transceilver ! ! ;
I Interface to Remote). [ i l
T S S
t | | i
I Address the Transceilver f wrt 703, ! QUTRUT 703, |
I Interface to listen (which | "Xy i XYz 1
I completes the Remote t | i
I message’, and send the ! ! |
| Data message, i } i
! | ! I

OPERATORS Verify that the Transcelver Interface’s REMOTE and
REGPONBE LISTEN annunciatoers remain on and that the SRE
annuncliater lights,

clr 703 RESET 203 }

i
i
i
! CLEAR 703 t
! (WP 83 & 78264 |
|

OPERATOR S Varify that the Transceiver Interface’s REMOTE and
RESPONSE LISTEN annunciators remain on and that the SRQ
annunciator is not on,
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This check determines whether the Transceiver Interface becomesn uhaddressed
whan it receives the Abort message,

MOTE It dis assumad that the Transceiver Interface is able to hand—
shake, recognize 116 own address, and properly make Remoters
L.ocal transitions,

Betore beginning this check, set the LINE OFF/0N switch to OFF, then
to O, for dinstrument initialization.

Send the completes Remote REMOTE 703

MESEAGE .

026 ek rre ys (P I TAT P PP ML TRE I86 R P ki $H4 Sk Bk s bemd i Sl e Taer age g g Sees fa | geas ey et LM S YRS FTTS FYES TARS TIT THEL LPEL ATRE | LAvh bk it WANS PLE S0 (b nid sbbe tvek seey pim She YN VASt Satt 108 e PARE

OPERATOR S Verify that the Transceiver Interface’s REMOTE and
RESPONGE. LISTEN annunicaters pboth light.
.w,mwm_m_~mmmmmwmmm“mww“*_rw*__m_mmmmmmmemmwwm“wmwu_w_*__ﬁ~T

cli 7 ABORTIO 7 I

|

Bend the Abort message i
|
} ARORT 7 I
|
1

]
(which unaddresses the |
Transceiver Interface |

!

to listen), (HP 98248 ]

LN U LAEL MAA L4 bt B M hih dors bems S Sees taod eed Bamn BN TR FHAE PR F108 SYPTTIAL NEIR GRS BALE S 00 Ok RS bk ok foba om0 moms b fage sees | Kas Sasy rrm meir FieS +hm wTe Aedn A1 v v bves MY GALE pA e S bt

i — e s

OPERATORS Varify that the LISTEN annunciator turns off.
RESPONSE
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Thi Transceiver Interface can be operated through the Hewlett-
Packard Interface Bus (HP-If). Bus compatability, proegramming, and
data formats are described in the following paragraphs,

il

REMOTE UPERATION, HEWLETT BALKS

14>

R

il

- INTERFALE BUS

All Front-panel functions and auxiliary relays are programmable via
the MP-TR, & quick check of the Transceiver Interface’s HP-IR
iaputsoutput capability is desceibed in paragraph 3-12, "HP-IR
Fyncetional Checks" .,  These checks are used to verify that the
Transceiver Interface responds 1o each of the applicable HP-IE

ressages described in Table 3-1.

The Transceiver Interface has an open coellecter, TTL, HP~IE interface
capability., This capability enables the instrument to be controlled
by any computer or computing controller that is MP-IF praogrammable.
The Transceiver Interface is fully programmable via the Hewlett—
Packard Interface Bus. The instrument’s programming capability is
doescribed by the twelve HP-IR messages listed in Table 3-1, Foremost
among these Messages 18 the Data message. Data messages contain the
program codes that controel the Transceiver Interface’s signal paths,
The Transceiver Interface’s complete compatability with HP-IB is
further defined by the Ffollewing list of interface Funcotiens: 8BHI,
AaHl, Té&, L4, BRY, RL1, FPO, DCY, DTO, and C3. & more detailed
explanation of these compatibility codee can be found in the ILEEE
Strandard 488 (and the identical AMST Standard MOL. 1)

£
J
]
13
i
12
1=
j+
i8]
i
o
i}
i
‘w
s
I_X

Remote Capabilitvy, In Remote operation, the front-panel keys are
disabled {(except for the LINE OFF/0N switch and the LOCAL kew), The
Transceiver Interface can be addressed to listen and te talk. When
addressed to listen, the Transceiver Interface will respond to the
Ffollowing messages: Data, Clear, Remote, Local, Loecal Lockout, Clear
Lockout/Bet Lecal, and abert. Fach message i1s discussed in detail in
the following paragraphs of this section, When addresed to talk, the
Transceiver Interface ocutputs the following messages: Service
Request and Instruyment Identification (after receiving the ID Jutput
Command?,

kogal-to-Bemote Chande, The Transcelver Interface transfers to the

Ramote operating mode upon receipt of the Remote message., The Remote
message 1is comprised of two parts., They are:

% Remote Enable bus~centrel line (REMN) set true,
* Device listen address received once (while REN is trued.
The Transceiver Interface’s REMOTE and LISTEMN annunciators will both

light and the instrument’s relay switch positions will remain un-
changed when the local to resmste transition scours,

-19

4
i
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al Gapability, In Loval cperatien, the Transceiver Interface’s

nt panel 1s fuliy gsperational and the instrument will respond to
the Remote message., Whether addressed or nat, the Transceliver
Intertace will also respond ts the Llear, Local Lockout, Clear
Lockouts/Bet Local, and Abort messages. It will noet, however, respond
to the Data messages (unless it has been previously addressed?,

B2 o o ro~klocal Change, The Transceiver Interface returns to Local
gpeEration upon recedipt of the Local message (GTLY or Clear lockout/
saet Local message., The Clear Lockout/8et Local message sets the
Femate Enabtrle bus—-control line (RENY false., The instrument can
always be set te Local eperatien by pressing the front-panel LOCAL
key provided that a Locval Lockout dis net in effect. The signal paths
Wwill remain unchanged when the remote-to~loecal transition occurs,

Loeal Lockout, When a data transmission is interrupted {uwhich can
happen by returning the Transcelver Interface 1o local speration with
the LOCAL key) the data can be lost, This would leave the
Transceiver Interface in an unknown state. To prevent this, & Local
Lockeut is recoemmended. Local Lockout disables the LOCAL key and

allows a return—to—local only under program control,

B

=

UTE
A return-to-local can also be accomplished hy
setting the LINE OFF/70N switch  first to ofF,
then back to OM., This technigque, however, has
some potential disadvantages:

¥ It defeats the purpose of Lecal lLockout
that dis, the system coentroller will lose its
controel over the Transceiver Interface,

¥ Some HP-IB conditions are reset 1o their
default state during turn on.

F-f
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When the Transceiver Interface is in the command-entry mode, it
interprets the byte of infeormation on its eight-data, inputsoutput
lines as either an address or a bus command., The command-entry mode
i entered when the Attention bus-controel line (ATN) dis true and the
Interface Clear bus controel line (IFC)Y is false. Whenever the
Transceiver Interface is being addressed (whether in lLocal or Ramote
gperaticn’, the fropnt-panel LIBTEN annunciater lights 1+ addressed to
listen and the TALK annunicator lights if addressed to talk.

g1/ Goddressing

The Transceiver InterfTace s address is established by five switches
Togated on the rear panel of the instrument, The address selectiosn
dure idis described in sectien I {(Installatien). Refer to Table
2 far a list of the valid decimal addresses and their equivalent
“BCIT characters.

L

The Transceiver Interface communicates on the interface bus with Data
messages. Fach Data Message consists of one or more bytes of '
infermation sent over the Transceiver Intertace’s eight, inputsoutput
bus lines (DIO1 throwgh DIOBY during the data-entry mode. The data-
gntry mode is established when dttention bus-control line (ATM)Y is
false., Data messages include the program codes listed in Table 3-2.
These program codes centaln the necessary information to!  program
all of the instrument functions available in LOCAL operation, program
the 16 auvxiliary relayvs, and proeogram the Output Commands,

The Transceiver Interface must be in Remote operation and addressed
to listen before it can respond teo Data messages. The instrument
Will remain addressed te listen until 1t receives an Abart message, a
universal unlisten command from the controller, or an address to
talk,

Patra Message Inpul Faormat, DPata messages contain the centreller’s
talk address, the Transcelver Interface’s listen address;, a string of
program codes, and an End OF String message (E08), The auxiliary
ralay 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-—-
centrol lines boath set trued, or an internally produced B0, Figure
24 provides some examples of Data messages,
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Mméf; Heceiving the Data Message (Lent’d.)

Bt T T R
| ! i i
| CONTROLLER‘S I - S <. A ¢ S s
i TALK &DBREE? ! ! i | [ END-OF -1
I { ! ! | I STRIMG |
I TRANSCEIVER o Belegot RF Select Select I MESSAGEL
bOINTERFACE 'S i MONITOR 2 TRAMSMITTER TRANGMIT I !
P LISTEN ALDRESS I relay path MODE KEY ON { !
! O t
i f
! EXAMPLE 2 !
i ] I I
b CONTROLLER S I 2 NN .1 "SR S !
i TALK ADDRESS t I END-0OF -~ |
} i I STRING |
I TRANCEIVER | Select RF Belect Set all I MEGSAGE!
I OINTERFALCE'S I MONITOR 1 RECEIVER avxiliary | i
POLISTEN ADDRESS I relay path MODE relavys To open !
] I

Eigure 3-4. Data Message Exanmples

A complete Llist of ABCLT characters with cenversion te binary, ectal,
decimal , and hexadecimal is provided in Table 2-2.

szed. Receiving the Trigaer Messaae
The Transceiver Interface does not have the capability to respond to
the trigger message.

S-él, Regeiving the Llgar Messaye

The Transceiver Interface will respond to a Clear message by setting
the listen or talk function off,. The Transceiver Interface will
respond equally te the Belected Device Dlear (B8DC) bus coemmand when
addressed to listen, and to the Device lear (DCL) bus coemmand
whether addressed or not,

Recedving the Remote ﬂﬁﬁﬁéﬁP

The Remote message is comprised of two parts. First, the Remots
Enable, bus-control line (REN) is held true, then the device listen
address is sent by the controller. These twe actions accur
gynchrenously to configure the Transceiver Interface in the Remote
aperating moade. Therefore, the instrument is enabled to go in Remots
operation Wwhen the centroller bedgins the Remote message,. The
Transceiver Interface does not actually make the transition to Remote
gpaeration until it is8 addressed to listen for the First time. Al
instrument gettings remain unchanged when the transitien from leocal-~
to-remote operatioen occurs, The front-panel REMOTE and LISTEN
anhunciators will both Llight and remain on when the Transceiver
Interface has received the Remote message and is addressed to listen.

322
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dogd,  Regeiviog the Lscal Message

The contreller will configure the Transceiver Interface in the Local
mode by sending the So—to-local {GTLY bus command. If addressed to
listen, the Transceiver Interface will return teo Local operation
{full, Froent-panel centroel) when 1t receives the lLocal message., IF
the instrument 13 in Local Lockout when the Local message 16
received, full, front-nanel controel Wwill be returned, but Local
Lockout will pemain in effect, Unless the Tranceiver Interface
receives the Cleasr Leckout/Bet Local message, 1t will return to Local
Lockout the nmext time 1Lt receives a Remote nessage. ALY dinstrument
s@ttings remaln unchanged when the transition frem Remote to Local is
Made,

The front-panel REMOTE annunciater will be turned off when the
Transceiver Interface switches to Local operation, Howsver, the
front-panel LISTEN annunciatoer will remain 1it if the Transceiver
Interface is still beinyg addressed to listen (whether in Remote or
Local eperation), and the front-panel TaALK annunicator will remain
Lit if the instrument is addressed te talk.

The frent-panel LOCAL key can also be vused te return the Transceiver
Interface to local osperation. However, pressing the LOCAL lkey (whan
the dinstrument is not in Leocal Leckout) might interrupt a Data
message being sent te the Transceiver Interface. This would leave
thae Transcelver Interface in a state unknown to the controller, This
situation is undesirable and can be avoided by sending the Local
ockout message To disable the LOCAL key,

Receiving the Local Lockoeut Message

The cantrolier sends the local Lockout command preventing access to
the Local mode via the Transceiver Interface’s front panel, If the
Trangrejver Interface iz in Remote speratiosn, it will respond to the
Local Lockout message by disabling the froent-panel LOCAL key., Local
lockout prevents the loss of data or sysatem control due 1o someone
accidentally pressing the front-panel LOCAL key, If the Transceiver
Interface dis in Local speratisn when it is enabled to Remote
operation (that is, REMN is set true) and it receives the Local
Lockout message, 411t Wwill switch to Remote with lLocal Lockeout
speration the first time it is addregsed to listen., Once in lecal
Lockout, the Transceiver Interface can oanly be returned to Local
operation by the controller, by unplugging or resetting the
instrument, ar by placing the LINE OFF/0N te OFF and then back to ON,

Glear Lockout/8et Logal Message
The Clear Lockout/B8et Local message is the way the controller sets
the Remote Enable, bus-cantrel line (REN) false., The Transceivenr
Interface will return to Local oeperatien (front-panel coentrol) when
it receives the Clear Lockout/Cet Local message. AllL instrument
settings remain unchanged after the transition froem Remote operation
{with lsckout) to Local speration occurs. The front-panel REMOTE
annunciater Wwill be turned of Ff when the Transceiver Interface
switches to Local operation.
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selving the Pass Coentrol Moessage

The Transceiver Interface does noet respoend te the Pass Sontrol
message becauvse 1t does not have a controel capability.

‘_3 27

len
iD

sending the Reguest

sl
L)

ervice Message

The Reguire Service Message is the way the Transceiver Interface sets
the Service Reqguest, bus-control line (BRE) true. When the Beryice
Feguest message i8¢ received, the coentroller can be instructed to
serial poll the dnstruments on the bus,

SGending the Status Hyte Message
The Status Byte message i1s the way the Transceiver Interface responds
to a Herdial Poll Enable (BPE) bus command and sends the Status Byte
message to the controeller. The Transceiver Interface sends The
gight-bit, data word which hag the following meaning to the
centroiler:

i
il Mot uskd,.

1 Not used,

& Illegal Transceiver Interface bus command,

3 Not used, "always a one except when controller is reset®,
4 HP-IH arror, "hardware broken",

pit Mot used.
& Universal HP-IB Reguest Service Bit.
7 Bus command complete (HP-IB or front panel not busy)d,

The Transceiver Interface does not have the capability toe respond to
a Parallel Poll Enable (PPE) bus command; thereforse, it cannot send
The Status Bit message,

sz2l.  Receiving the Abart Message

The abuert message is the way the controller sets the Interface Clear,
bus—control line (IFC) true. When the Abort meswage is received, the
Transceiver Interface becomes unaddressed and steps listening.

3-31. OUTPUT COMMANDS

The Outpet Commands in the folloewing paragraphs are available fer use
Wwith a remste controeller,
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\ HP-IB 2

The ldentification command 15 used to identify the Transceiver
Interface. When the command is sent by the controllier and the
Transceiver Interface is addressed te talk, it snswers "89%544

TRAMSCEIVER INTERFACE (Month, Day Year).

Gode, Identificatrion (LD)

~ad,  Quipyyr Memory (D)

The Qutput Memery command is uvsed te proevide information for a service
Tout LT, {Refer to Bection VIIT, Service Eheet 1, for details.?

Sodd, Reguest Service (RE2
The Reguest Service command allews the Transcelver Interface to

Request Service when an incorrect command is received from the
insrument centreller. (Refer to paragraph 3-27.)

i !
! EXaMPILE {
e e e e e s s e AL BT _COMMAND e |
| !
FCONTROLLER'S i i
ITAaLK ADDRESS | ID bOEND-OF- |
] [ oo e st e o s e s ey it o v STRING |
FTRANSCETVER I Bets the Transceiver Interface to | MESSaAGE |
FINTERFACE "D I gutput its instrumMent numsber, nane,l !
HLISTEM ADDRESS! and seftware date when addressed i !
! I ote talk, ! !
i |
| |
i |
ICONTROLELER'S | !
FLISTEN ADDREBE | o e s o o o s s e s i s s sttt e s et e END-0OF~ |
} | Read output data from Transceiver STRING !
FTRANGCEIVER I Interface (output must be read MESEaALE |
lInterface’s i dnto string variable). !
FTaLK ADDRESBS | i
| [
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e @l 3ol HP-IE Messeye Reference List_ (L ef &3 .
i i ! { | !
TRE-TE F Appli~-] Response [Related 1interface |
iMessagel cable | {Command {Functions |
! { i f | !
| Bata ' Yes | A&ll Ffront—-panel Functions are | I Té&, La !
[ } i programmable. Front-panel ! I AHL, SHT |
! | I LISTEM annunciater lights ! i !
! f b when instrument is addressed | } !
! [ P te listen. TalK annunciator [ i !
| f I lights when addressed to talk.l | |
! | i i § [
iTrigger | Na P Transceiver Interface does i GET 1 DTO {
| i b noet have Device Trigger (D70 | | i
! ! i capability, i ! ]
i ] | | l i
b Clear | Yes | Clears the status byte, P DEL, | Le i
i i I Responds equally to Device i 8DC | i
| i I Clear (DLL) and Selected | { !
i } | Device Clear (SDCY bus { I i
! i I commands, I | {
i ! ! i | }
IRemote | Yes | Remote aperation is entered } REN | RL1 }
f I | when Remote Enable (REN), bus-—! ! t
i i | contrel line is true and f | |
! ! I dnstrument 1ls first addressed | I !
! ] i toe listen. Frent-panel REMOTE | i I
! | I and LISTEN annunciators light | 1 B
1 I iowhen remote speration is ! i !
! f I entered; all front-panel keys | i |
| ; P oare disabled (except for the | { !
| 1 P CLOCAL key), i i I
! i | i ] |
I Local | Yes | Transceilver Interface returns | GTL Rl I
{ ! b oto local gperation (front-— [ | I
] ! I panel control) when either Go | I !
i I b oto lLocal bus command is ! f }
! ! | received or froent-panel LOCAL | i |
! | I key is pressed. i i f
| f | | i 1
I Lacal 1 Yes | Disables front-panel LOCAL | LLo I
{ i i key s0 only controller can i ! i
i I i return instrument to local i { i
! | | operation, { i |
| | { ! ! i
! i Mo I Electrical interface designa-| | £l i
| ! I tion., fpen collectoer bus I i i
| | i drivers. ! i !
i i

AR SR At thee ren bun TS KPS Tere FrH Y FER S STVE BRI SO WY S6VY Memr WA S507 4R Vard SN NRSR 4V BEIN RN ERE HA UAsE LARD BERL LG BAT MO YaMi h AR Le(E TP TAFE SO LML A TR 1GHE RS0 S SaU LS HEAY S SR T TS YRSH D0 BN b Gan SeSY TeM MR mE TR LeE
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Tab.

!
i
i

el

ot

fm

i~
i

T
e
i
i
im

e Llist
I
I

i
i
i

find
st
iz
i
1

i i

fHP-TE 1 dAppli~
[Messagel cable
!

Related Interface
I GCommand {Functions
}
Transceiver Interface returnsg | REM
to local operation and clears |
local lockout when REN bus-
contral line goes false,

Response

Clear Yiog Fi1

N
|
|

| |
z
!

Mo Transceiver Interface has no o6

contrel capability,

Pass
Control
Take
iControld
t
iRequirel Mo
| Servicel
| I
|
|
IStatus
I HByte

}
I
!
f
f
|
|
i

!
i
i
i
!
;
i
|
Transceiver Interface sets i SHE 5R1
Service Request, bus—-contral |
line (B8R true if an invalid |
program code is received,. !

Yes Transceiver Interface responds
to a Serial Paell Enable bus
command (SPE) by sending ane
byte of infermation, when
addressed to talk., IF
ingtrument is holding SRA
control line true (lssuing the
Require Service message), RAS
bit ? din Btatus Byte, and bit
representing condition that
caveed Require Service

message to be issuved, will

i
{ BPE,
|
i
I
|
{
I
f
i
|
|
i
both be true., Hits in the !
H
i
|
!
i
!
i
|
}
;
|
!

t

!

{

i

i

i

i

l

|

!

|

|

i

!

|

| Téa I
SPD | ’

!

|

|

|

i

|

i

i

!

|

|

!

|

!

|

I

Status byte are latched but
can be cleared by:

1. Remoeving causing cendition,
2, Reading B8tatus Byte,
Transcejver Interface does not ! PRO
have capability to respond to
parallel poll.

SHtatus
Hit

Abort Ingtrument stops listening or

talking,

!

|

|

!
i !
i i
| !
i i
i {
] i
} |
i i
| |
t !
! |
} I
I {
f |
{ !
! !
i |
! !
i i
! !
| i
! !
! i
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HP'= e Table 3-2,.

Program
Codes

1

-y

e
RC
wH
|
K1

yvl1-ve

Ua-yG

Ut -3

Ua-UG

Yo

g

ID

O

RS

e S e R e W e RS e S b MR e TR mems MM hee W g W S e i e s S m S mme St M e e T e e e e e s e i e — §

1
s
i
;
|
z
|
t
!
!
[
|
!
|
|
i
!
;
|
:
!
E
!
z
t
|
!
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
=
[
|
|
I
|
i

Farameter

REF MOMITOR 1

FF HONITOR 2
RECEIVER MODE
TRAMNSMITTER MODE
TRAMEMIT KEY OFF
TRANSBMIT KEY ON

Auxiliary Relays

fluxiliary Relays

Auxiliary Relays

Afuxiliary Relays

Buxiliary Relays

Auxiliary Relays

Qutput Command

Output Command

Gutput Command

P TR Progranming L

{
f
i
|
;
f
!
!
f
!
!
!
{
!
i
i
{
!
i
|
i
}
|
]
t
!
!
i
!
|
I
|
|
{
!
|
|
I
1
i
|
i
i
t
i
l
|
i

Model 89544

EBEEE e

I

Comments !

i

|

activates relay K2, |
!

Activates relay K. ]
f

Activates relay Ki. ]
|

Aotivates relay Ki. i
|

Opens relay A2K17, i
i

Cleses relay A2K17, }
!

Opens relavs AZK1-AZKT, I
(V1 Opens &A2K1.) |
|

Opens relays A2K10-42K16. |

(VA spens AZK1H . !
) !

Closes relays AZKI1-AZKY ., |
(1 closes AZKL . ) !
i

Closes relays K10-K146, !
(Uh closes A2K1G. 3 ]
f

Opens relays A2K1-42K16 ]
all with onre command, i
{

Closes relaves AZKL-A2K16 f
all with one command. |
i

Ingtrument identification;l
when addressed to talk, |

sutputs instrument name, 1
number, and Seftware Date.l

]
Output Memory, information!
for service routine, referl
to Section VIIL, ZBervice |
Sheet 1, I

i
Reguest SBervice; allows i
Transceiver Interface to |
request service, refer to |
Paragraph 3-27. P
!
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# Program codes must be in upper case,

3-2BF-DP









