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MANUAL CHANGES

MANUAL IDENTIFICATION

Model

Number: 37818 & 37828

Date Printed: July, 1980
Part Number: 03781-90001

This supplement contains importaat information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections.

Make all appropriate serial number refated changes indicated in the tables below,

— Yodal.No. \37RIE

Make M;mua] Changes ——

 sMedeliNg «, 37828

~— MMake Manual Changes  ——

22190 & below no change 2218U & below no change
2228U & below no change 22310 & below no change
2228U ne change 2310U & below no change
2408000486 & ABOVE no change 2341J00497 change ]
2417000516 & ABOVE no change 2417000531 & ABOVE no change
25230 & ABOVF no change 25230 & ABOVE no change
27034 no change 27034 no change

* NEW ITEM

NOTE

Manual change suppiements are revised as offen as necessary to keep manuals as current and accurate as
possible. Hewlett-Packard recommends that y ou periodically request the latest edition of the supplement, Free
copies are available from all HP offices. When requesting copies quote the mantal identification information
from your supplement or the model number and print date from the title page of the manual,

25 Feb 1987

[/ Sicicano
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Model No3781B/3782B

ERRATA

*Page 1-6:

Add: OPTION W30

This optioen

03781-90001

is available at the time of purchase and

gives 3 year Fwtended Hardware Support. I+ provides
o additional years of returﬂﬂtpmHP hardware service
support (for 2nd and 3rd years).

Page 1-11, Synchronisation Specifications
The specification reads as follows:

Frame Sync:

When framing and control bits are present in the input data, the 37828
will synchronise onto the frame sulses and remove them from the input
data. Framing may be inhibited by a switch. The 37828 is designed to the

fellowing nomina

Ds-1

Frame sync
Multiframe
Frame sync
Multiframe

Ds-1C

loss:

sync loss:

gain:

sync gain:

F Frame sync loss:
M Frame sync loss:

F Frame sync gain:
M Frame sync gain:

DS-2: sync loss: same as
sync gain: same as

D5-3

F Frame sync loss:
M Frame sync loss:

¥ Frame sync gain:
M Frame sync gain:

3
2

1 specification for frame sync.

out of 8 consecutive Fy bits in error
consecutive fg bits in error

12 consecutive F1 bits correct
12 consecutive Fg bits correct

3

Pl
Lo

out of 15 consecutive F bits in error
out of 3M4, M2, My (011) seguences
in error

15 consecutive F bits correct

2 consecutive Mq,M>.Mj (011) sequences
corract

DS-1C

DS-1C

3 out of 15 consecutive F bits in error

2 aut of 3 consacutive Mg,Mg,M7 (010)

sequences in error

15 consecutive F bits correct

[

consecutive Mg,Mg,M7 (010) sequences
in error
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Model No.3781B/3782B 03781-90001

CHANGE 1 (Applicable to S/N 2341U00491 & abovel.

Page 1-9:
37828 "DS-3 INPUT" specification.
Remove reference to "DS-3 LO” and relevant paragraphs.

Insert the following:

"HSX-3 MON: Input accepts DOSX-3 waveform (auto-threshold) with up to

20dB of flat loss".

Pemove "DS-3 MON" and replace with “DS-3HL MON" werding.

Page 3-3, Paragraph 3-11(B):
Change to the following:

B

ns-3 DATA INPUT accepts signals and levels from the appropriate hierarchy
levels, depending on the position of the DATA INPUT switch (3). The signal
applied to the 3782B should be 44.736Mb/s with a signal format of B3ZS.
There are four positions on the DATA INPUT switch (3) controlling the

NsS-2 DATA INPUT signal. The positions are DSX-3 MON, DSX-3, DS-3 HI and
5S-3 KI MON. "The input signal for DSX-3 MON should be a shaped pulse
equivalent to a DSX-3 pulse with up to 22dB of flat loss.  For DSX-3,

the input signal should be standard cross-connect waveform (CCITT Rec

G703 Para 4). For DS-3 HI, the input signal should be of 11.2ns width

and 909mY amplitude. DS-3HI MON accepts the equivalent of a DS-3HI pulse
attenuated by 13.8dB. An LED above the input (2) is illuminated if data
transistions are present. Data loss is detected within 100ms. This input
uses a WECO Type 440A, 75chms connector.

Page 3-4, Section 3-11(3):

Change the following:

DATA INPUT switch selects the appropriate interface (line code, framing
structure and bit rate)} depending on where in the hierarchy the 3782b is
connected. The hierarchy levels available are DSXx-1, DSX-IC, DSX-2, DSX-3
MON, DSX-3, DS3-HI, and HI MON DS-3.

Page 3-15, Section 3-57 ("Basic Functional checks”) Step 13:
Remove reference to DS-3(LG).

Note: In-lid operating instructions {p/n 03781-20002} will reguire change

as follows:

3782B ERRCR DETECTOR

Change "DATA INPUT" paragraph to:

"SATA INPUT - "DSX-1" accepts DS-1 cross-connect waveform. "psx-Ic”

accepts DS-IC cross-connect waveform. "pSX-2" accepts DS-2 cross-connect
waveform. "DSX-3" accepts DS-3 cross-connect waveform. "nNsS-3 HI" accepts
DS-3HI waveform as defined in Bell Standard at DS-3 level. DSX-3 MON
accepts DSX-3 waveform with up to 22dB of attenuation. DS-3 HI MON
setting for connection to multiplexer output monitor port (DS-3HI through
13.8dB flat loss).
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Model No.37818B/3782B

ERRATA {(continued)

Page 3-16, Paragraph 3-57 BASIC FUNCTIONAL CHECKS
Alter the following paragraph and steps accordingly:

Step 15

Step 17

Step 19

Set the 3782B GATING PERIOD switch to MAN. Press the 3782B START
pushbutton. The 3782B parameter display window reading should
read typically between 9.7 and 9.9 x 16(-6). Wait 30 seconds
before accepting display reading.

Set 3781B ERROR ADD switch to CODE. Press the 3782B START push-
button. The 3782B parameter display window reading should read
typically between 9.7 and 9.9 x 10(-8). Wait approximately 30
seconds before accepting display reading.

Set 3781B ERROR ADD switich to BIN. Press the 3782B START push-
button. The 3782B parameter display window reading should read
typically between 9.7 and 9.8 x 10(-6). Wait approximately 60
seconds before accepting display reading.

03781

90001
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37818, 3782B/0000-2

DECEMBER 1980

SUPERSEDES: NONE

Quick Reference Guide

for 3781B Pattern Generator
and 3782B Error Detector

371818 Pattern Generator

INTRODUCTION

The Quick Reference Guide contains all the basic informa-

tion required 1o operate the HP Models 37818 Pattern

Generator and 37828 Error Detector over the Hewletrt

Packard interface Bus {HP-IB}.

37828 Error Detector

it more detailed information is required about the 3781B
and 3782B, and HP-i1B operation — refer to the Operating
Manual and HP-I1B Users Guide.

@ HEWLETTPACKARD CO. 1980

I HEWLETT
& PACKARD




Cuick Reference Guide

LEARN

in response to & Learn Actusl (LAY or Learn Remeote (LR}
command, the instruments output the seflings of the
switches and masks in & compact form, 11 is not necessary
for the operator 1 know the internal format of this in-
formation, as its normal use s to allow a subsequent load
mstruction 1o reload the switches and masks with their
earlier values,

fFach conirollable switeh is sllccated the bits defined in
the RESPOMSE CODES section (undefined bits are not
necessarily awlput as zero). The inforimation outout signal
comprises 14 bytes for the 37818 and 35 bytes for the
37828, Al slide switeh codes stert with zero at the ifefi
hand side,

LOAD

in response 1o 2 load (LD commend, the instruments
toad the remote’ switches and masks with dats.

TRIGGER

The instruments do not respond to 2 devica trigger.

CLEAR

Both instruments are designed to respond to the Devies
Clear or Selected Device Clear commeands. After msing
aither of these commends, the Controlier must give the
instruments time to resct and settle. A wait of 0.5 second
Is recommended, {The issue of either of these commands
does not affect the setting of the 37828 resl-time clock )

REMOTE/LOCAL CHANGES

The Local-to-Remote change is programmed by the Selec-
ted Deviee Remots Enable message (REN plus 37818 or
37828 address}, The 37818 and 37828 instrument state is
unchanged with all future changes affected by program
codes only. Note that all frant-paned functions are disabled
in Remote — except the LOCAL push-button.

fa—

37818, 37828/0000-2

The Remote-to-Locat change is programmed by the Go-To-
Local (GTL) command or by setting the REN line false
thigh). In the ‘remote’ state, the front-pane! switch settings
can be changed to any position — as given in the MNEMON-
tCS section. However, on going 'local’, the physical position
of the switch is the start position. These instruments can
also be set to Local by pressing the LOCAL push-bution.
Mote: these instruments do net respond i the LOCAL
push-button, i the Local Lockout cormmand hay been
issued, {This command disables the LOCAL push-hutton
function and consequently &l front-panel controls are
disabied.)

SERVICE REQUESY

Both instruments ere designed to issug a Service Request
(8RO} when service from the Contreller is required. Pro-
arammable masks govern whether each reguest is generated,

t 15 possible for a service reguest 1o be generated before the

Controller has had time 1o service any previous reguesis,
In such instances, the instruments stack the requests in an
orderly manner, It makes good programming sense to keep
the length of this stack as shert as possible by prompily
responding to requests and not issuing further commands
untif the stack is empty. {However, it is not mandatory
for the request to be serviced immediately if at 2il.) An
instrument should not be serially poled within 20 mitli-
seconds of a previous seria! poll of that instrument.

STATUS BYTE

The instruments respond to 2 Serial Poll by sending their
status byte, H an instrument is requesting service, bit 6 of
the status byte is sef, If an instrument is not reguesting
service, the bit is not set. For detziled information, refer
to SERVICE REQUEST CODES.

PASS CONTROL
The instruments do not have the ability to take or pass

control,

UNADDRESS COMMANDS

The instruments respond to the Unaddress Commands
{interface Clesr — IFC true) by unlistening and untalking
alt Listener and Talker functions.



3781B, 3782B/0000-2 Cuick Reference Guide

MMNEMONICS
37818/3782B General Mnemonics ‘37818 Switch Mnemonics
Mnemonic ; NE Nl PARAMETER
fMeaning SWITCH NAME MMNEMONEIC RANGE
. PATTERN Fln
L EY Hoad) feguest that the mstruments oad -
A T "
ihe  remote’ switches and  masks DATA OUTPLTY 0
with diata FERO SUB. (VALUE) Zvn
ERROER ADRD FORMATY EEn
CA {current answer) 37818 only. Request that the current e e gy A o
jitter measurement display be issuad ERROR ALD IRATE) B
in Controlier format He , in the torm HITER JTn
"N NNNNENR ) CLOCK CKn
37828 only. Request that the current E R AMING ran
answer indicated by the DISFLAY e e e e Q
MODE switch be issued, L EERBOR ADD SINGLE SHOT [

QA {guery annunciators) | 37818 only. Request that the current
status of the frontpenet CLOCK
{transitions prasent} LED be issued
37828 only. Bequest that the current 272728 Switch Mnemonics
status of the frontpanel LEDs be
issued (except ERAORS LEDY

PARAMETER
M MN 1c
SWITCH NAME EMON RANGE
EC {error count) 37828  only. FHequest  that  the PATTERN PTn 10 =0
number of errors counted, up i ZEROSUB, (VALUE) Zvo 0<n <099
the last errorsecond occurred, be o )
issued DATAMDATA 20m 1%y
MEASUREMENT MODE MM TSR]
, A DHSPLAY MODE [3hin 10 54
10 finitialize clock) 37828 only. Request that the mmer g \ \:
nal clock of the 37828 be inttialized, DATAINPUT [Hn 1Enn ST
SYNC §¥n 1R 2
L& {learn actial) Request that the current status of GATING PERIOD GPn 1En %10
all “actual” frontpane! and  rear BINARY/TERNARY BTn )
panel switches {except push-buttonsi FEAMING J . e
and masks be issued. (14 bytes for e = n oI
37818 and 36 bytes for 37828} THRESHOLD THn 0sin 515
MANUAL SYNC MS
LR flearn remote} Reguest that the current positions START ST
of all ‘remote’ switches and masks be STOR Sp
issued. {14 bytes for 3781B and 35

bytes for 37828}

M {mask ) The rmasks are  programmed by
quoting the mnemonic and parameter The following switches are not remaotely controllable
nUmier. .
POWER {ON/OFF)
LOCAL {an front panel}
OF {query firmware) Reguest that the cyclic redundancy HPAE ADDRESS (on rear panel)
check word {CRC word) of sach part TALE ONLY/ADDRUSSARBLE {37828 onbyt
of the firmware be issued REAL TIME CLOCK {37828 oniy)

LINE VOLTAGE SELECTOR




CQuick Reference Guide 3781B, 3782B/0000-2

MASK DEFAULT VALUES

37818 Mask Default Values

Pasic Meaning Parameter Default
Number MNurmber Value
1 tssue EOL concurrent with terminator i 2
Do not issue EOL concurrent with terminator 2
2 Do not SRQ on command Syntax Error 3 4
SR on command Syntax Error 4
3 Do not SRO on command Syntax OK 5 5
SHRO on command Syntax QK &
4 Lo not SHO when “LOCAL” pushbutton pressed 7 7
SHG when "LOCAL" pushbution pressed. a
37828 Mask Default Values
Mgl Reaning Pararmeter Defauit Vaiye
MNumber Number Tatk Only Addressable
MESSAGE SEY
1 fssue answers in Peripheral format, 1 1 2
Issue answers in Controfter format, 2
Z Do not issue answer at end of Gating Period 3 2 3
tssue answer at end of Gating Period only if rear
panel RESULT PRINT THRESHOLD switch is
satistied, 4
3 Do not issue general control messages. 5 6 5
tssue general control messages. 5]
4 Tesue four answers at end of Gating Period
{see Note 2}, 7 see Note 1 8
Issug just the answer indicated by DISPLAY MODE
switch at end of Gating Period. 8
5 Do not prefix messages with Time. g see Note 1 24
Frefix messages with Time. 10
6 Use { ) as message terminator. 11 see Note | 12
Use CR/LF as message terminator. 12
7 Issue EOF concurrent with terminator. 13 see Note 1 14
Do notissue EQCI concurrent with terminator. 14
8 Do not issue Error-Second messages 15 see Note 1 15
issue Error-Second messages. 16
g Do net prefix Errar-Rate answers in Controlier
format with status of <100 ERRORS" LED, 17 17 17
Prefix Error-Rate answers in Contraller format ,
with status of <100 ERBORS” LED (see Note 3 18
SERVICE REQUEST SET
10 3o not SR when Error-Second ocours 19 19 19
SHEG when Error-Sacond cocurs 20
11 Do net SRC on command errors, 21 21 22
SRG on command errors. 22




37818, 3782B/0000-2 Guick Reference Guide

37828 Mask Default Values {continued)

Mask Meaning Parametsr Dafault Value

MNumbar Number Talk Qnly Addressable

12 Do not SRA at end of normal Gating Period, 23 23 23
SRQ at end of normal Gating Period anty it raar
panel RESULT PRINT THESHOLD switch is
satistied {see Note 4}, u4

13 Do not SRQ if Gating Period ends because of data
integrity loss. 25 25 25
SRQ it Gating Period ends because of data integrity
ioss. 28

14 Do not SRQ If Gating Period ends because of an
invalid switch moverment 27 27 27
SRQ is Gating Period ends because of an invalid
switch movement 28

15 Do not SRO on command Syntax BError, 24 29 30
SRQ on command Syntax Ercor. 30

16 Do not SAQ on command Syniax QK. 3 31 31
SR on command Syntax OK, 3z

17 Do not SRQ on toss/gain of data integrity . a3 33 33
SR onlossfgain of data integrity . 34

18 Do not SRO after each 24-hour period elapsed on
internal clock ., 35 3 a5
SHQ after each 24-hour period elapsed on nternal
clock; 36

19 Do not SRQ when “LOCAL" pushbutton pressed. 37 37 37
SARQ when "LOCALY pushbutton pressed. 38
RESTARTSET

a0 Automatically restart repetitive gating 39 39 40
Automatically restart repetitive gating uniess rear
panel RESULT PRINT THRESHOL D switch satis-
fied. 40

21 Do not restart gating following loss/gain of data
integrity . a1 42 a2
Automatically restari gating following toss/gain of
data integrity. 42

22 Do not hold-cff automatic restart until cutpust
buffer empty. 43 44 44
Hold-off autormatic restart unti! output buffer
amply 44

23 Do not hold-off automatic restart untit SRQ buffer
empty . 45 A48 46
Hold-off automatic restart until SRQ buffer
empty. 16

Note 1. Tatk Only values of Masks 4 thru 8 are controlied by bits O thru 4 respectiveiy, of the rear-panel
HP 1B ADDRESS switch. Position "1 of the switch selects the even value of parameter number.

Note 20 When the GATING PERIOD switeh is set 1o SECONDS, EXTERNAL, or MANUAL ang the SiN-
ARY INPUTS are used, onty three answers are issued,

Note 30 11 the <{100 ERPORS” annunciatar is OFF . Error-Rate anawers are orefixed with characier 07,
i annunciator i3 ON, answers are prefixed with character 17 1f Mask & is set to prafix messages
with Time, the Time message comes before the <100 FRROAS annunciator character

MNote 40 "NORMAL ENDY means a nonabortive end, with the GATING PERIOD switch set t0 SECONDS

CLES, or EXTERNAL,
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SERVICE REQUEST CODES

3781B Service Reguest Codes

3781B, 3782B/0000C-2

Code Meaning Controiling
Octal | Decimal Hex Mask Number
0m 1 o1 NEUTRAL - ALL OK
100 654 A0 | Command Syntax Error In Line 2
101 65 41 Command Syntax of Line OK 3
02 66 AR 1 ULOCALY push-button pressed 4
37828 Service Reguest Codes
Code Meaning Controiling
Cetal | Drecimal Hex Mask Mumber
0o 1 01 NEUTRAL - ALL OK
100 64 A0 | An Error-Second has ocourred, 10
101 65 41 Cannot start — "ERRBQOR 17 displayed 11
102 a6 42 | Cannotstart — "ERBORA 2 displaved. 11
103 &7 A3 1 Cannotstart — "ERROR 3" displaved 11
104 68 A4 Cannet start - "ERRBOR 47 displayed 11
106 89 45 | End of Gating Period — Normal 12
106 70 46 Fnd of Gating Period — Data {ntegrity Loss 13
107 71 47 Ened of Gating Pertod — Tnvalid Swiich ?\ﬁoyement 14
110 72 48 | Command Syntax Errar in ine, 15
111 73 48 | Command Syntax of Line OK. 16
113 74 4A | Data Loss has occurrad. 17
113 75 4B | AlS has ocourred., 17
114 76 AT 1 Frame Syne Loss has occurred, 17
TG 77 473§ Pattern Syno Loss has occurred 17
116 78 A& Data inteqrity renained. 17
117 79 4F A furthier 24 hours has elapsed on internal real-time clock, 18
120 80 50 CLOCALY pushbutton pressed. 19
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RESPONSE CODES

37816 Besponse Codes

Switch Byie Mumbery Biva
POTTERRK H 4.3
DAY A DUTPUT 8 0-2
ZERGEUS HUNDREDS) & 0.3
JEROC SUE {TENS) 4 (3
ZERO BLE (LNITS) ¢ 03
ERFOR ADD (FORMAT) 9 G
ERAOR ADD (RATE) Hv) -1
HHTTER 7 i
CLOCK 6 -1
FEAMEING Z {3
MASKS (T4} 1114 0O
I7828 Response Codes
Bwitch Byie Number 8iTS
PATTERN 1 {33
ZERGSUB. (HUNDREDS) 3 -3
ZERO SLB ATENS) 4 (-3
ZERO SUB. UNITS) 5 0.3
DATA/DATA 2 1
MEASUREMENTMODE 7 (-1
DISFLAY MODE g G-1
DATA INPUT G 0-2
SY MO 11 ]
GATING PERIOD 0 0-3
BINARY/TERNARY INPUT 3] 4
FRAMING 2 ¢
HESULTPIGNT THEESHOLD 1z (-2 .4
HEAL-TINE CLOCK at il
MASES (1 23) FASh 0

Ouick Reference Guide

OUTPUT MESEAGES

{37828 only)

Message Cortrating
Maske {53

Sy Asever N
ERBOM SECOND &
URCE ANSWEHRT Lnoresponse 1o O4 when 1
A, when i

sr format)

124
3
TARTY K
T LUsE” c
v £ LOss” 3
CEATTERMN LOBS” 3
TRECOVERYY 3
CREUN ABGRTY 3
CAY N 3
CPOWER ON
THAE as prefix to message! 5

BESULT-PRINT THRESHOLD
{37828 only)

Switch Position

Threshold satisfie

worse than b OE-N

have oooliroed

Tireshiodd alweys satisfine

Description

Trreshold satisfied onbty if one or mors errors

i
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WARNING

READ THF FOLLOWING NOTES BEFORE INSTALLING OR SERVICING THE INSTRU-
MENT.

1. IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-TRANSFORMER MAKE
SURE THAT THE COMMON TERMINAL OF THE AUTO-TRANSFORMER 15 CONNEC-
TED TO THE NEUTRAL POLE OF THE POWER SOURCE.

2. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED. iF
THIS IS NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OQUTLET PROVIDED WITH
A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION MUST NOT BE NE-
GATED BY THE USE OF AN EXTENSION CORD (POWER CABLE} WITHOUT A PRO-
TECTIVE CONDUCTOR (GROUNDING).

3. THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN USED WITH
POWER SUPPLIED TO AND PROTECTIVE COVERS REMOVED FROM THE INSTRU-
MENT. ENERGY AVAILABLE AT MANY POINTS MAY, IF CONTACTED, RESULT IN
PERSONAL INJURY,

4. BEFORE SWITCHING ON THIS INSTRUMENT:

{a} Make sure the instrument input voltage selector is set to the voltage of the power
source.

(b) Ensure that all devices connected to this instrument are connected to the protective
{earth} ground.

{¢) Ensure that the line power {mains) plug is connected to a three-conductor line power
outlet that has a protective {earth} ground. {Grounding one conductor of a two-
conductor cutlet is not sufficient}.

{d} Check that the instrument fuse{s) is of the correct type and rating.
5. SERVICING INFORMATION:

{a} This manual contains information, cautions, and warnings which must be followed to
ensure safe operation and to retain the instrument in safe condition. Service and
adjustments should be performed only by qualified service personnel.

(b) Any adjustment, maintenance, and repair of the opened instrument under voltage
should be avoided as much as possible and, when inevitable, should be carried out
only by a skilled person who is aware of the hazard involved.

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

{d) Whenever it is likely that the protection has been impaired, the instrument must be
made inoperative and be secured against any unintended operation.
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Figure 1-1 3781B Pattern Generator and 3782B Error Detector




General Information

SECTION |

GENERAL INFORMATION

-1 INTRODUCTION

1-2 This Operating Manual contains information reguired
to install, check and operate the Hewlett-Packard Models
3781iB Pattern Generator and 3782B Error Detector.
Figure 1-1 shows the 37818, 37828 and accessories suppiied.

1-3 Supplied with the instruments are separate Service
Manuals — for use by the maintenance engineer. This
Operating Manual should be kept with the instrument for
use by the operator. Additional copies of 3781B/3782B
publications may be ordered through your nearest Hewlett-
Packard Office.

1-4 On the title page of this manual, below the manual part
number, is a Microfiche part number. This number can be
used to order this manual in 4 x 6-nch microfilm trans-
parencies, cach transparency contains up to 96 photo-
duplicates of the manual pages. The Microfiche package
also includes the iatest Manual Changes supplement as well
as all pertinent Service Notes.

1-5 SPECIFICATIONS

1-6 Instrument specifications are listed in Table 1-1. These
specifications are performance standards or limits, against
which the instrument is tested.

1-7 SAFETY CONSIDERATIONS

1-8 The HP Models 37818 Pattern Generator and 3782B
Frror Detector are Safety Class 1 (1EC) instruments. These
ingtruments have been designed according to international
safety standards, The instruments and manuals should be
reviewed for safety markings and instructions before opera-
tion.

1-9 This manual containg information, cautions and wamn-
ings which must be followed by the user to ensure safe
operation and retain the instruments in a safe condition.

Refer to Service Manual: This symbol on the instru-

A meni means the user must refer to the instrument’s
Service Manual to protect the instrument from
damage,

Protective Earth Ground: Indicates protective earth

ground terminal of the ac power source or the in-

-“J;: strument. Al exposed metal surfaces on the instru-

* ment must connect to a protective earth ground ter-
minal.

Frame or Chassis Terminal: This symbol identifies
g terminal that is normally common to all exposed
metal surfaces on the instrument,

WARNING

The WARNING sign denotes a hazard to the
operator. It calls attention to a procedure,
practice, or the like, which, if not cormrectly
performed or adhered to, could result in in-
jury or loss of life. Do not proceed beyond a
WARNING sign until the indicated conditions
are fully understood and met.

CAUTION

The CAUTION sign denotes a hazard to the instru-
ment. {1 ealls attention to an operating or mainten-
ance progedure, practice, or the like, which, if not
correctly performed or adhered to, could result in
damage to or destruction of part or all of the instru-
meni. Do not proceed beyond a CAUTION sign until
the indicated conditions are fully understood and
met.

1-10 INSTRUMENTS COVERED BY MANUAL

1-11 Attached to the rear-panel of the instrument is a seriai
number piate. The serial number piate has a four-digit serial
prefix, a reference letter denoting couniry of orgn (U =
United Kingdom) and a five-digit serial number. The serial
prefix is the same for all identical instruments, it changes
onily when a change is made to the instrument. The seria}
number is unique to each instrument.

SERIAL

NUMBER SERIAL

PREFIX NUMBER
/

‘tw ey
© {5000 _u 00600}] ©

Figure 1-2 Serial Number Plate

I-1
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1-12 The contents of this manual apply directly to all in-
struments with a serial number prefix listed under SERIAL
NUMBERS on the title page. An instrument manufactured
after the printing of this manual may have a serial number
prefix that is not listed on the title page, This unlisted serial
number prefix indicates that the instrument is different
from those described in this manual. The Service Manuals
for these instruments are supplied with a blue Manual
Changes supplement, which containg the change informa-
tion that documents the differences and explaing how to
adapt these manuals to the newer instruments.

1-13 In addition to c¢hange information, the Manual
Changes supplement may contain information for correcting
errors in the manuals, To keep this manual as current and as
accurate as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Changes suppiement —
quoting this manuals print date and part number (both of
which appear on the title page), Complementary copies of
the supplement are available from Hewlett-Packard,

1-14 For information concerning a serial number prefix
which is not listed on the title page or in 3 Manual Changes
supplement, contact your nearest Hewlett-Packard Office.

1-15 DESCRIPTION

1-16 The HP Models 37818 Pattern Generator and 3782B
Error Detector comprise an error performance measurement
system dedicated to the testing and evaluation of digital
transmission terminal and link equipment up to and includ-
ing DS-3 level {(44.736Mb/s) in the BELL digital hierarchy,

1-17 Both instrumenis are microprocessor based and
HP-IB* compatible thus allowing operational simplicity and
measurement flexibility. (¥*HP-IB — Hewlett-Packard Inter-
face Bus — is Hewlett-Packard’s implementation of [EEE
Standard 488-1978.)

1-18 The 3781B and 3782B operate at the DS-1, DS-1C,
DS8-2 and DDS-3 levels in the digital hicrarchy. The 3781B
also contains jitter modulation as a standard feature. At
the DS-3 level, four different configurations are provided,
enabling the instruments to interface at all locations in the
DS-3 network,

DS-3 (HI} -~ the waveform found at the DS-3 multi-

plexer output.

D&X-3 - the standard waveform found at the cross-
connect bay.

DS8-3 (MON) - which is the same signal as DS-3 (HI) but
with 13.8dB flat loss (ie., the 37828 input
has 13.8dB {lat gain).

DS-3(LO) — whichisequivalent to a DSX-3 signal having
passed through approximately 450 feet of
Type 728A Cable. (This simulates the dis-
torted signal found at the input to the re-
ceiving equipmentin a DS-3 System.)

1-2

1-19 At the other hierarchy levels, the instruments may be
connected at the standard cross-connect bay. In addition,
the instrumenis can operate at any bit rate in the range
1kb/s to 50Mb/s using external clock and, binary clock and
data interfaces in ECL format.

1-20 The 3781B/3782B system measures binary errors,
code errors and parity errors in a digital system.

1-21 Binary Errors

1-22 The 3781B transmits a digital pattern at the selected
rate with correct framing structure (if required), appropriate
ternary coding and interface voltage levels automatically ap-
pled, Simultaneously, the 3782B compares the output from
the system under test with a separate intemally-generated
error-free pattern (identical to the 3781B pattern), This
comparison is made at the binary level after any interface
ternary coding and frame structure have been removed.
Differences between the two patterns are counted over a
selected gating period and displayed in one of four modes —
error rate {error ratio), error count, error seconds or error
free seconds. (Figure 1-3 shows binary error defection.)

DIGITAL

TRANSMISSION

SYSTEM {10010010)
110010010 10000110

i

BIT PATTERN IN = 1001001¢
BiT PATTERN OUT = 10000110
{NDUCED ERRORS — ...E.E .. (binary errors)

.. 37828 displays — Error Rate : T in 4 bits
Error Count : 2

Figure 1-3 Binary Errors

1-23 Code Errors

1-24 The 3782B monitors interface or line-coded informa-
tion for code errors. These errors are detected during de-
coding into binary data and counted and displayed in the
same way as binary errors.




1-25 Binary information is nearly always coded before it
reaches the digital transmission line. In the BELL System,
the codes are:

Transmission Line Code
T, TI1C AMI [(Alternate Mark Inversion}
T2 BBZS (Bi-polar with 6 Zero Substitution)
T3 B3ZS (Bi-polar with 3 Zero Substitution)

The 37828 detects violations in the following manner:

BINARY _I_} m m_l_-gm L...__m

{RZ}

cading error

¢
i
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| :
' f
! :
1 '
| i 12
I 4
' i
' I
|
'
|
s

I
1 IR : : .

COPING  {can also be regarded
ERROR  as a coding errar}

Figure 1-4 Code Errors

Figure 14 shows that code errors may not be an accurate
measure of the error performance of a digital transmission
system,

1-26 Parity Errors

1-27 At the DS-3 level in the BELL System digital hier-
archy, two frame bits are used to indicate the lnk perform-
ance, The digital sum of the information bits in one frame
is uged to set fwo frame bits in the following frame to either
11 or 00 (depending on whether the digital sum was even or
odd respectively). At the receivingend of the link, the digital
sum of the received information bits can be re-calculated
and compared to the value indicated by the corresponding
parity bits in the following frame. A difference causes a
parity error, ie., the maximum parity error rate is 1 per
frame.

I-28 The measurement of parity errors does not require
the use of a 37818 Pattern Generstor and can be made on
live traffic at the DS-3 level. This allows the 3782B to be-
come an in-service measuring instrument for maintenance
and surveillance — espectally when used in conjunction with
its HP-1B capability.

General Information

1-29 Jitter Moduiation

1-30 The 37818 has the built-in facility of applying a con-
trolled amount of jitter to the output bit stream {(using a
simple external modulating signal source), This is displayed
as iitter amplitude (in bits peak-to-peak) on a 4-digit LED
display which flashes when the jitier is out-of-range. The
frequency and amplitude of jitter depends on the frequency
and amplitude respectively of the modulating signal. The
resultant effect of the jittered data stream on the trans-
mission system can be measured by the 3782B in terms of
error performance.

1-31 This feature is particularly useful in simulating real
traffic conditions since jitter tfends to accumulate as a
function of the length of a digital link due to the action of
digitai regenerators. Jitter impairments also become more
noticeable as the bit rate increases. The jitter modulation
facility thus allows the jitter tolerance of PCM equipment
to be tested.

1-32 PRBS Zero Substitution

1-33 This allows the PRBS to be gated off for a number of
clock periods determined by the setting of the PRBS ZERO
SUBSTITUTION switch, Gating occurs every sequence
following the PRBS ftrigger pulse. By measuring the error
performance, using PRBS patterns with zero substitution,
the pattern sensitive parts of a gystem can be examined —
for example, regenerator clock recovery circuits.

1-34 Programmability

1-35 The Pattern Generator and Error Detector are com-
pletely programmable vig the Hewlett-Packard Interface
Bus {HP-IB). This, coupled with the diversity of measure-
ments the Pattern Generator/Error Detector combination
can make, makes the instruments ideal for ‘systems’ ap-
plications.

1-36 HEWL.ETT-PACKARD INTERFACE BUS
(HP-IB) (o

SYSTEMS

1-37 Compatibility

1-38 The extent to which the instruments are compatible
with the HP-IB is given by the following list of interface
functions:

Pattern Generator: SHI1, AHI1, T6, L4, SR, RLt, DC1
Error Detector: SHI1, AH1, TS5, L4, SRi, RL1, DC1

1-39 The instruments interface with the HP-IB via open-
collector TTL circuitry, An explanation of the implementa-
tion code may be found in IEEE Standard 488 “IEEE
Standard and Digital Interface for Programmable Instru-
mentation”, or the identical ANSI Standard MC1.1.

1-3
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1-40 For more detailed information relating to program-
mable conirol of these instruments, refer to HP-1IB MODES
OF OPERATION (Paragraph 3-16),

1-41 Selecting the HP-iB Address

j-47 The HP-IB ADDRESS switches are located on the
rear-panels of the 3781B and 3782B. The switches represent
a five-digit binary number. This number represents the talk
and listen address characters which an HP-IB Controller can
eenerate, Table 242 {in Section 1) shows all HP-IB talk and
listen addresses. Also refer to HP-IB ADDRESS SEL-
ECTION (Paragraph 2-12).

1-43 HP-1B Controllers

1-44 The HP-IB interface enables the 37818 and 37828 to
be used with any HP-IB compatible Computing Controlier
or Computer for automatic ‘systems’ applications.

1-45 Printer

1-46 An HP-IB compatible Printer may be connected to
the 3782B for either the ‘Talk Only’ or ‘Addressable’
modes.

1-47 Real-Time Clock

1-48 The 37828 has a built-in, crystal-controlled, real-time
clock. This permits peripheral devices to receive timed
messages from the 3782B.

1-49 DEFINITION OF TERMS

1-50 The following paragraphs give brief definitions of
terms which relate to the functions of the instrument and
are commoniy used in this manual,

1-51 AMi

1-52 Alternate Mark Inversion {often called “bi-polar”
coding) is a form of ternary data in which data “marks”
(normally representing °1’s) are allernatively positive and
negative. The main advantages of this basic code are that
the average dc potential on the line is zero and, that this
code can be used to detect if one data bit has been changed
during transmission (as two consecutive bits would then
have the same polarity). {See Figure 1-5.)

AMI Data

Clogk

Figure 1-5 AM1 Data/Clock

1-63 BER

1-54 Bit Error Rate {or Bit Error Ratio) is the ratio of the
number of errors detected to the tolal number of clock
periods measured over a selected gating period,

1-b5 Binary Data

1-56 Data ‘ones’ and ‘zeros’ are represented by a two-level
signal {see RZ and NRZ).

1-57 RZ

1-58 Retumn-to-Zero data is at the “one’ level for the dura-
tion of the clock mark and returns to ‘zero’ for the duration
of the clock space, This is the format used for ternary data
interface in the 3781B/3782B.(See Figure 1-6.)

1 i ! ! ! i i :
X i

RZ 5 ! ' 1
. i t 1
Binary ] : : \
Data i 1 i i
: ]

E E I ; 1 T
: 1 1 1 A 1

JURRERRRENEE

Figure 1-6 R2 Data/Clock
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1-60 Non-Returndo-Zero data remains at the ‘one’ level
for the whole clock period. The data level is continuous be-
tween consecutive ‘ones’, This is the format used for binary
data interfaces in the 3781B/37828B. (SeeFigure 1-7.)
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1-61 Bi-polar Violations

1-62 Bi-polar viclations are violations of the AMI coding
rule in which two consecutive marks have the same polarity.
A bi-polar violation is normally designated ‘V’, (See Figure
1-8).

H
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Crata
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Figure 1-8 Bi-polar Violation
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1-63 Codes

1-64 Refinements of the AMI code in which long sequences
of zeros are eliminated by substituting a fixed pattemn for
the sequence of zeros. The substitution allows the clock sig-
nal to be more easily recovered from the data when long
runs of zeros occur, The codes referred to in this manual
are B3ZS and B6ZS.

1-65 B3ZS

1-66 Bi-polar with 3-Zeros Substitution is a pseudo-ternary
code in which a specific pattern is substituted for each
block of three ¢onsecutive zeros in the data stream. The
substituted code is either “00V” or “BOV”’ (where “V’ is
a bi-polar viclation and “B” is an exira bi-polar mark). The
choice depends on the number of marks (“n”) since the last
“¥7" — as they must alternate in polarity in order to main-
tain the average dc content at zero, Hence, “00V”’ is used
when “n” is odd and “BOV” when “‘n’’ ig even.

General Information

1-67 B6ZS

1-68 Bi-polar with #-Zeros Substitution — similar to B3ZS,
but the substitution is made for each block of six consecu-
tive zeros in the data stream. In this case, the substitution
is always “OVBOVB” where “V” is a bi-polar violation and
“B” is an extra bi-polar mark. Since two “V’'s” are intro-
duced of opposing polarity, the average dc content is main-~
{ained at zero.

1-69 Delayed Data

1-70 As applied to these instraments, delayed data is data
which is delayed by 22 bits from normal data.

1-71 Error Add

1-72 Binary data bits changed to produce an error without
increasing the sequence length, The errors introduced take
the form of the complement of 1 data bit in each 10° bits
or single-shot errors.

1-73 Coded data bits are changed to produce a code error
without increasing the sequence length or the binary error
rate. The errors introduced take the form of a positive mark
changed to a negative mark or vice-versa. This results in
code errors. The 3782B measures code errors as defined
below:

AMI - two consecutive marks of the same polarity ie.,
& bi-polar violation (“V""),

B3Z8 - 000, 1V and Q10V.

B6ZS - 0OV0, IV0, iV1 and 000000,

1-74 PRBS

1-75 A PRBS (Pscudo Random Binary Sequence) is a
répetitive sequence 2" —1 bits long generated by an n-stage
shift register with modulad4wo gating, For example, a 9-
stage shift register produces a sequence 2° 1 {or 51 1) bits
long,

1-76 Hecovered Cicck

1-77 The Error Detector clock signal is recovered from the
ternary input data,

1-78 Ternary Data

1-79 “One” and ‘‘zero” are represented by a threelevel
signal. Ternary data is a general term which includes AMI
and the codes described in this section. All of these are
more correctly described as “pseudo-iernary’ codes, as
positive and negative marks mean the same thing.
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1-80 Word

1-81 A repetitive fixed sequence.

1-82 Synchronization

1-83 In order to function correctly, the 3782B Lrror
Detecior must have:
bit syachronization — recovered clock from input
data or correctly phased exter-
nal clock and binary data.
pattern synchronization - the reference patfern must be
in phase with the input data
pattern.
frame synchronization ~ the framing bits must be cor-
rectly detected in order to sep-
araie the pattern data bits from
the composite frame.

1-84 Zero Substitution

1-85 Zeros are substituted for part of the PRBS without
increasing the sequence length, The zeros overwrite a sect-
ion of the pattern. (See Figure 1-9.)
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Figure 1-9 Zerc Substitution

1-86 OPTIONS

1-87 Option 001 (37818 Only) provides four DSX-3 out-
puts on the rear panel (viza BNC connectors). With this
option, the front-panel WECO Type 440A connectors are
also replaced by BNC connectoss.

1-88 Option 061 Basic Rack Mount Kit. If this kit was not
ordered with the original shipment and is now desired, it
can be ordered from vour nearest Hewlett-Packard Office.
{(03771-20056 for 3781B and 3782B.)
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i
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I
i
i
i

1-89 Option 062 Rack Mount Kit enables front-panel con-
trol of some rear-panel switches and inputs/outputs. (Con-
sequently, the 37818 and 3782B Option 062 Rack Mount
Kits have different part numbers.)

37818 Option 062 enables the four rear-panel DSX-3 OUT-
PUTS (Option 001) to be accessed from the front panel.

3782B Option 062 enables the rear-panel BINARY/TER-
NARY and REAL-TIME CLOCK switches and the BINARY
CLOCK, BINARY DATA and EXTERNAL GATING IN-
PUTS to be accessed from the front panel,

These rack mount kits can be ordered from your nearest
Hewlett-Packard Office. (03781-20042 for 3781B and
03782-20041 for 3782B.)

1-90 ACCESSORIES SUPPLIED

1-91 Figure 1-1 shows the HP Models 37818, 3782B and
the accessories supplied. The accessories supplied comprise:
comprige:

Storage Covers (which house Indid Instructions)

Power Cables
Extender Boards (one per instrument)

1-92 ELECTRICAL EQUIPMENT AVAILABLE
1-83 HP-iB Controliers

1-94 The 3781B Pattern Generator and 3782B FError
Detecior have an HP-IB interface and can be used with any
HP-IB Computing Controller or Computer for automatic
‘systems’ applications.

1-95 Printer
1-96 An HP-IB compatible Printer (eg., HP Model 5150A

Option 001) can be connected to the 3782B to provide a
hard-copy print-out of measurement results.

1-97 Cartridge Tape Unit

1-98 The HP Model 9875A Cartridge Tape Unit can be

connected, via the HP-IB, to the 3782B to collect result

data.
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Table 1-1 Specifications

Except where otherwise indicated, the following parameters are
warranted porformance specifications. Parameters described as
‘qypical’ or 'nominal” are supplemental characteristics which
provide a useful indication of typical, but non-warranted, per-
formance characteristics.

3781B Pattern Generator

DSX-1, DEX-1C, DSX-2, and DS-3 compatible ternary outputs, and
ECL compatible binary outptiis,

DSX-1 Gutput —Bell - standard cross-connect waveform meet-
ing CCITT Rec, G.703 para. 1 {see Pags 1-13).

Bit Rate: 1.544 Mb/s {tclerance — see Internal Clock).

Data Structure: max of 14 consecutive zeros permitted regardiess
of patiern selection.

Format: coded AMI.

Impedance: nominal 1100 balanced to GND.

Connector: WECO type 310A.

Amplitude: 3V + 0.3V pk.

+ye/—ve Amplitude Linbalance: less than + (L15Y.

Width {at half amplitude}: 324 ns + 30 ns.

+ve/—ve Width Unbalance: less than + 15 ns.

Transition Times {10% to 90%): < 80 ns.

Trailing Edge Overshoot: 10% to 30% of pulse amplitude, decaying
to < 10% of base line-to-peak value in < 400 ns,

DE8X-1C Cutput —Be!l standard cross-connect waveform of
nominally rectangular shape (sea Page 1-13).

Bit Rate: 3.152 Mb/s (tolerance — see Internal Clock),
Width {at half amplitude}. 158 ns = 20 ns,
Transition Times {20% to 80%): < B0 ns.

Other specifications same as DEX-1 Qutput,

DSX-2 Qutput —Bell standard cross-connect waveform meet-
ing CCITT Rec. G.703 pars. 2 (see Page 1-13).

Bit Rate: 6.312 Mb/s {tolerance — see Internal Clock),
Format: coded BBZS,

Impedance: nominal 1108 balanced to GND.,
Connector: WECO type 310A.

Shape: meets Bell standard rmask.

8.3 — Bell standard interface waveforms avaiiable on two separate
outputs.

D8-3 Output

Bit Rate: 44.736 Mb/s {tolerance — see Internal Clock).
Format: coded B3ZS.

tmpedance: nominal 758 unbatanced 1o GND.
Connector: WECO tvpe 440A,

Amplitude: 3 switch-selectabia settings Hi, DSX-3, LO.

D83 HI: amplitude, 809mY = 1 dB pk: width {at half amplitudel,
11.2 ns £ 1.1 ns; transition times, 4.5 ns £ 1.5 ng; overshoot/under-
shoot, < 10% of pulse amplitude.

DSX-3: Bell standard crossconnect waveform meeting CCITT
Rec. G.703 para. 4 {see Page 1-13) , corresponds to DS-3 Hi signal
passed through eguivalent of 450 tt of WECO type 728A cable.
DE-3L0: corrasponds 1o DSX-3 signal passed through equivalent
of a further 450 ft of WECO type 728A cable.

Delayed DS-3 Output

Dalay: 22 bits.

Other specitications same as DS-3 Quiput.
Data Monitor Output

Data: same as DSX-1, DSX-1C, DSX-2Z, DS-3 Outputs, but preceding
them by 4 bits.

Format: binary NRZ with framing bits.

Impedance: nominal low unbalanced to GND.

Connector: BNC.

Amplitude: nominal ECL levels.

External Load: 500 into —2V, dc coupled; 808 into GND, ac
coupled.

Protection: 100 mA fuse.

internal Clock

Frequency: four crystabcontrolled clocks at 1.544 Mriz (D8-1),
3.162 MHz {DS-1C), 8.312 MHz (DS-2} and 44.736 MHz {DS-3).
Accuracy: setting tolerance better than + 3 ppm at ambient tempe-
rature.

Stability: typically better than £ 12 ppm, 0°C to BBE°C; typicatly
better than ® 5 ppm/year aging.

External Clock

Ergquency: 1 k2 1o 50 MHz,

Impedance: nominal 760 unbalanced.

Connector: BNC.

Termination: GND or —2V, nominal levels.

Triggering: 8 ns min. pulse width, choice of AUTO, GND or ECL
nominal thresholds.

Sensitivity: better than 500 mV pk-pk.

Amplitude: BV pk-pk max. within timits of £ V.

Indicator: LED illuminated if clock transitions present.

Clock Monitor Cutput

Source: internal or external clock.

Farmat: continuous.

{mpedance: nominal low unbalanced to GND.

Connector: BNC.

Amplitude: nominal ECL lavels.

External Load: B0 into -2V, de coupled; B0 inte GND, ac
coupied.

Protection: 100 mA fuse.

1-7



Model 3781B/3782B

PRBS

Polynomiats: 2° —1 to CCITT Bec. V.52 (D® +D¥ +1 =0}, 2" %1
to CCITT Rec. 0151 (D% + D% + 1 =10}, 2?% 1 to Bell standards

WORD

Fixed Patterns: GOCO, 1000, 1010, 1100, 1111; 17/35 {17 ones,
15 zeros), AIS — Alarm indication Signal {(al!l ones without.framing
bits},

Zere Substitution (PRBS oniy)

Sequence can be gated off for a number of clock periods, variable
ovaer the range 0 to 998 in unit steps, Gating occurs every sequence
8 bits after the PRBS trigger puise, when viewed at the Data Manitor
Output.

Framing

Framing and control bits are added to the output pattern according
to the bit rate selected (DS-1, DS-1C, DS-2 or D53}, Framing may
be inhibited by a switch.

Zero Limit

When the DS-1 or DS-1C bit rates are selected, the max. run length
of zeros in the output pattern is limited to 14,

Error Add

Binary or code errors are added as an error rate of 107 or asingle
error via a pushbutton switch,

Motes. (a} binary errors are inserted after parity generation in the
case of DS-3 framing thus causing a parity error.
(b} Al code errors do not cause binary errors (ie. the
+ve mark changes to —ve mark and vice-versal,
{c} binary or code errors do not viclate the 14 zero Hmit
rule which may result in a modified added error rate.

Timing jitter can be added to the clock and data output signals by
applying an external modulating source. The typical jitter ampli-
tude/frequency response available is shown below for constant
modulation input ampiitude.
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Jitter Modulation Input

Freguency Range: dc to 5% of bit rate (08-1, DS-1C, DS-2); deto
2.5% of bit rate {DS-3}.

Impedance: nominat 30 unbalanced to GND.

Connector: BNC.

Sensitivity: neminal 2 bits/V {pk-pk figures at 5 Hz for D5-1, DS-1C,
[35-2); nominal 4 bits/V (pk-pk figures at B Hz for DS-3)
Display: AB.CD LED display of pk-pk jitter {bits}; flashes when out
of range; valid for periodic modulating frequencies down o b Hz;
accurate to + 5% = 0.1 bits.

Jitter Cutput Amplitude: 10.10 bits pk-pk max. {DS-1, BS1C,
38-2}; 20.20 bits pk-pk max. {(DS-3).

Pattern Trigger Output

Format: one pulse every PRBS or WORD.

Posttion {with respect to Data Monitor QOutput): for DS2 and
[08-3, nominally coincident with bit preceding longest run of zeros
in PRBS, or with 2nd bit of 4-bit WORD, or with 9th zero in 17/15
pattern; for D81 and DS1C€, riominally 15 bhis before equivalent
D8-2 and DS-3 position.

Impedance: nomingl OO unbalancad 1o GND.

Connector: BNC,

Amplitude: min. 1V pk,

Width: one ciock period, except with zero substitution when width
stretched to approx. that of zero block.

Protection: open/short circuit protected; + 5V max. short term
voltage.




Frame Trigger Output

Format: one pulse per frame.

Pasition {delayed by 4 bits with respect to Data Monitor Qutput}:
for DS-1C, DS-2, DS-3, nominally 4 bits before M, position; for
DS-1, nominally 4 bits before F bit in frame 1 of the multiframe.
Width: one clock period.

Other specifications same as Pattern Trigger Output.

General

Mode: "TADDRESSABLE” only.
LOCAL Switeh: aliows switching from “remaote’” to "local’ control,
except when the controller has lssued a “local lockout™ command.
Flags: Local, Remote, Listen, Talk, SRQ.
Implementation: SH1 {complete capability};
AH1 {complete capabilityl;
T6& (basic talker, serial pol, unaddress if MLA);
TE@ {no capability);
L4 {basic listener, unaddress if MTA);
LE® {no capability);
SR 1 {complete capability);
R1.1 {compiete capability};
PP@ {no capabitity);
DC1 {camplete capability};
DT@{no capability);
CO (no capability),

Controlling Masks

To permit flexibility in the use of the 37818, some operating para-
meters are governed by 'masks’. At power-on, these masks are
given default values which may be overwritten in the local and
remote states. Full details are given in the 37818/3782B HP.8
Users Guide or Operating Manual.

ADDRESSABLE Mode

Scope: used when 37818 operates with an externat controlier;
allows control of all switches except Power, Line Voltage Selection,
Local and HP-1B Address.

Functions: overwrite a slide-switch or pushbutton; request the
current jitter amplitude display,; recuest the current external clock
status, request the current switch positions and masks,; load the
switch positions and masks; “focal lockout” facility, power-on
reset; service reguests contirollable by masks.

General Information

3782B Error Detector

D8X-1, DEX-1C, B8xX-2, and D53 compatible ternary inputs and
ECL compatible binary inputs {rear panel).

DEX-1 §nput —Bell standard cross-connect waveform meeting
CCITT Rec. G.703 para. 1 (see Page 1-13).

Bit rate: 1,544 Mb/s + 50 ppm.

Data Structure: max of 14 consecutive zeros permitted regardless
of input pattarn,

Format: coded AMI.

Polarity: DATA or DATA, switched at binary level.

Impedance: nominal 11082 balanced to GND.

Connector: WECO type 310A.

Triggering: fixed level.

Sensitivity: accepts Bell standard cross-connect waveform.
Indicator: LED Hluminated if data transitions present,

D8X-1C Input —Belt standard  cross-connect waveform  of
nominally rectangular shape {see Page 1-13}.

Bit Rate: 3.152 Mb/s = 50 ppm.

Other specifications sarme as DSX-1.

DEX.2 %nput ~—Bell standard cross-connect waveform maeeting
CCITT Rec, 3.703 para, 2 (see Page 1-13).

Bit Rate: 6.312 Mb/s + 30 ppm.

Format: coded BBZS.

Polarity: DATA or DATA switched at binary fevel.
impedance: nominal 11082 balanced to GND.

Connactor: WECO type 310A,

Triggering: fixed level with equalization.

Sensitivity: accepts Bell standard cross-connect waveform.
indicator: LED filuminated if data transitions present.

DSs-3 Input —Bell standard interface waveforms.

Bit Rate: 44.736 Mb/s ¢ 20 ppm.

Format: coded B3ZS,

Potfarity: DATA or DATA switched at binary level.

Impedance: nominal 7582 unbalanced to GND.

Connestor: WECT type 440A.

Triggering: fixed level with or without equalization as appropriate
{see betow).

Sensitivity: 4 selectable settings Hi, DSX-3, LO, MON,

DS8-3 HID amplitude, 908mV & 1 dB pk; width {at half amplitude),
11.2 ns £ 1.1 ns; fransition times, 4.5 ns £ 1.5 ng; overshoot/under-
shoot, < 10% of pulse amplitude.

DSX-3: Bell standard cross-connect waveform meeting CCITT Rec.
G.703 para. 4 (ssze Page 1-13), corresponds to DS-3 M signal passed
through equivalent of 450 Ht ot WECQ type 728A cable,

D8-3L0: corresponds 10 DSX.3 signal passed through equivalent of
a further 450 ft of WECO type 728A cable,

DE-3 MON: same as DS-3HI, but with 13.8 dB of attenuation,
Indicator: LED iluminated it data transitions present.
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Ternary Data Input Jitter Tolerance

The DSX-1, DSX-1C, DSX-2, and DS-3 data inputs gperate without
aerror in the presence of a signal with a jitter content within the
nominal mask shown below,
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Binarv Data Input (rear panei, switch selected)

Bit Rate: 1 kb/s to 50 Mb/s.
Format. binary NRZ,

Polarity: DATA or DATA switch.
Impedance: nominat 5082 unbalanced.
Connector: BNC.

Termination: nominal -2V,
Amplitude: nominal ECL levels.
Protection: 100 mA fuse.

Data Monitor Output
Source: decoded ternary, or binary, input data.

Format: binary NRZ without framing bits,
Impedance. nominal low unbalanced 1o GND.

1-10

Connector: BNC.

Amplitude: nominal ECL. levels.

External Load : 500 into —2V., dec coupled; 808 into GND, ac
coupled.

Protection: 100 mA fuse.

Recovered Clock

Frequency: recovered from ternary data inputs at 1.844 MMz
{DS-1}, 3.182 MHz {DS-1€), 6.312 MHz (DS-2) and 44.736 MHz
{DS-3).

Binary Clock Input {rear panel, switch selected}

Frequency: 1 kHz to 50 Mz,
Impedance: nominal 60O unbalanced,
Connector: BNC,

Termination: naminal —2V.
Amplitude: nominal ECL levels.

Clock Monitor Cutput

Source: recovered clock from Ternary Data Inputs or rear-panel
Binary Clock Input.

Format: continuous or gated when using framing.

impedance: nominal low unbalanced to GND.

Connector: BNC.

Amplitude: nominal ECL levels.

Duty Cycle: nominal 50% on recovered ¢lock.

External lLead: B0 into —2V, d¢ coupled; BOO into GND, ac
coupled.

Protection: 100 mA fuse.

PRBS
Polynomials: 2° -1 1o CCITT Rec. V.52 (D + D% + 1=0); 2! * 1
(D*% + DT+ 1=0)

WORD

Fixed Patterns: 0000, 1000, 1010, 1100, 1111; 17/15 {17 ones, 15
zeros).

Zero Substitution (PRES only)

Sequence can be gated off for a number of clock periods, variable
over the renge 0 to 899 in unit steps. Gating occurs every sequence
following the PRBS trigger. For unambiguous synchronization, the
zero block should be limited to 250 zeros on 2° -1 PRBS. The dis-
play will flash repeatedly as a warning if 250 or more zeros are
selected with this pattern.

Zevo Limit

When the DS-1 or DS-1C bit rates are selected, the max. run fength
of zeros in the reference pattern is fimited 10 14,




Manual or automatic {for bit rate > 30 kb/s} are provided.

Frame Sync

When framing and control bits are present in the input data, the
3782B will synchronize onto the frame pulses and remove them
from the input data. Framing may be inhibited by a switch.

DS-1 Frame Sync Loss: 3 out of 8 P bits in error.
Multiframe Sync Loss. 2 consecutive Fg bits in error.
Frame Syne Gain: 12 correct F bits.
Muitiframe Sync Gain: 12 correct Fg bits.
DS8-1C F Frame Sync Loss. 3 out of 15 F bits in error.
M Frame Sync Loss: 2 cutof 3 M, , My, My {011) sequences
in error,
F Frame Sync Gain: 15 consecutive F bits correct.
M Frame Sync Gain: 2 consecutive M, M,, My (G111} se-
guences correct.
D8-2 Sync Loss:same as DS-1C.
Syne Gain: same as DS-1C.
DS$-3 F Frame Sync Loss: 3. out of 15 F bits in error.
M Frame Sync Logs: 2 out of 3 M, . Mg, M, {010) sequences
in error.
E Erame Sync Gain. 10 consecutive I hits correct.
M Frame Sync Gain: 2 consecutive Mg, My, M, (010} se-
guences correct.

Pattern Sync

Syne Loss: > 1000 errors in 30,000 clock periods.
Syne Gain. < 10 errors in 300 clock periods.

Pattern Trigger Cutput

Format: one pulse every PRBS or WORD,

Position (with respect to Data Monitor Qutput): nominally 10 bits
pefore longest run of zeros in PRBS, or nominally coincident with
start of 4-bit WORD, or with 17th one in 17/18 pattern.

Impedance: nominat 500 unbalanced to GND.

Connector: BNC.

Amplitude: min. 1Vpk.

Width: one clock period, except with zero substitution when
width stretched to approx. that of zero block.

Protection: open/short circuit protected; + 5BV max. short ierm
voltage,

Frame Trigger Output

Format: one pulse per frame.

Position {with respect to Ternary Data Input): for 051, nominally
11 bits after last Fg bit in frams 12 of multiframe; for BS-1C,
DS8-2, nominaily 12 bits after M, bit; for DS-3, nominally 12 bits
after M, bit.

Width: one ciock period.

Other specifications same as Pattern Trigger Output.

Binary Errors

Closed loop bit-by-bit detection at binary level.

General Information

Code Errors

Code violation defection as follows:

AMIi: bipolar violations are code errors.

BEZS: OV0, 1V0, 1V1, B0V1 and 000000 are code errors {000
000V 1 and 000 000V O are counted as single code errors).

B3Z85: 1V, 000 and 010V are code errors.

Parity Errors (DS3 only)

Parity errors occur when parity bits in one frame are not equal to
the digital sum of the data bits in the previous frame.

Error Rate
Method: totalizes errors over selected gating period and automati-
cally scales the answer,

Internal Gating: 10%, 10%, 10'% clock periods or 1, 10, 10%,
10%, 10* seconds, repetitive.

Manual Gating: START and STOP  pushbutton swhches.
External Gating: ECL compatible rear panel BNC input, high level
enables count, nominal B0Q unbalanced impedance with nominal
-2V termination and 100 mA fuse protection.

Display: A.B 107 LED.

Range: mn = 1 1o 18 with automatic scaling.

Accuracy! indication given it measurement results is based on < 100
errors.

MNote: internal seconds, manual and external gating periods can be
used only for Ternary Data Inputs. Other swiich settings are flagged
by an Error Code.

Error Count

Method: totalizes errors over selected gating period.

Gating: same as Error Rate.

Display: 3 digit LED with leading zero blanking.

Range. when count exceeds 98999, display sutomatically changes
to A.B 10MN with autornatic round-up to a max count of 9.9 10'%

Error Seconds

Method: totalizes the number of seconds which contain one or
IMOFe errors.

Gating: same as Error Rate.

Display: same as Evror Count.

Range: same as Errer Count.

Error Free Seconds

Method: totalizes the number of seconds during which no errors
oCCur.

Gating: same as Error Rate,

Display. same as trror Count.

Range: same as Error Count.

Error Codes

1. Error Rate display not permitted for Binary Inputs when Gating
Period set to 1, 10, 10*, 10%, 10° seconds, extarnal or mianual.

2. Parity Error measursments not permitted for DSX-1, DSX-1C
or DSX-2 Data Inputs,

3. Parity Error measurements not permitted for DS-3 Data Inputs
without framing.

4, Code Error measurements not permitted for Binary Inputs.
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5. Code 31" not permitted for HP-1B sddress.
8. Talk Only mode not permitted when controller connected.
7. Power interrupt and measurement restarted,

Real-Time Clock

When rear panel switch set to VIEW/SET, iocal time can be viewed
or set on the display in hours and minutes.

Display: HH MM.

Setting: START pushbutton sets Hours; STOP pushbution sets
Minutes; hold activated by deprassing both pushbuttons, which
also sets Seconds to zero.

Accuracy: setting tolerance better than t 3 ppm at ambient tempe-
rature.

Stability: typically better than t 12 ppm, 0°C 1o B5°C, typically
better than £ 5 pom/fyear aging.

LED Flags

Gating: indicates measurement in progress.

Errors: indicates errors being detected, each error puise stretched to
approx 500 ms.

Pattern Sync Loss: indicates local reference pattern has lost sync,
LED remains lit for at least 5CO ms.

Erame Synec Loss: indicates loss of frame alignment; LED remains
lit for at least 500 ms.

AlS: indicates < 3 zeros in 3438 ones; LED remains fit for at least
500 ms.

< 100 Errors: indicates Error Rate result based on < 100 errors.

Error Output

Format: one pulse per error.

Impedance: nominal B0 unbalanced to GND.

Connecter: BNC,

Amplitude: min 1V pk-pk about GND,

Protection: open/short circuit protected; + BV max short-term
voltage.

General
Modes: “ADDRESSABLE" or “TALK ONLY™, switch-selected
{rear panet).
LOCAL Switch: allows switching from "'remote’’ to “local” control
except when the controller has issued a “focal lockout” command.
Flags: Local, Remote, Listen, Talk, SRQ.
fmplementation: SH1 {complete capability};

AHT {complete capability);

TB (basic talker, serial poll, talk only mode,

unaddress if MLAY;

TEG {no capability};

L4 {basic listenar, unaddress if MTAY};

LE@® ino capabiiity);

SR 1 {complete capability);

RL1 {compiete capability);

PP@ {no capabiiity}:

DCT {complete capability});

DT@ {nc capability);

C® (no capabitity).

Controlling Masks

To permit flexibility in the use of the 37828, many of the impor-
tant operaling parameters are governed by “'masks”, At power-on,
these masks are glven default values which may be overwritten in
the local and remote states of the "ADDRESSABLLE" mode. In the
“TALK ONLY"™ mode, five of the masks are controlied by the five
parts of the HP-1B Address switch. Full details are given in the
3781B/3782B HP-IB Users Guide or Operating Manual.

ADDRESSABLE Mode

Scope: used when 3782B operates with an external controiler,
aliows control of all switches except Power, Line Voltage Selection,
Local, HP-IB Address, ADDRESSABIE/TALK ONLY and Real
Time Cloek.

Funetions: overwrite g slide-switch or pushbutton; request the
current display answer; reguest the flag information lexcept Errors);
initialise the internal real-time clock; request the current switch
positions and masks; load the switch positions and masks; “local
lockout” facility, power-on resel; service reguests controllable
by masks.

TALK ONLY Mode

Seope: used when 37828 operates without an extarnal controller.
Eunction: provides output messages 10 a peripheral such as 5150A
Thermal Printer or 9875A Cartridge Tape Unit connected in
CLISTEN ONLY' mode.

Result Print Threshold Switch

Function: governs whether results are issued (TALK ONLY and
ADDRESSABLE modes), a service request is generatad and another
gating period started autornatically (ADDRESSABLE mode only).
Switch Positions: N = 15 threshold always satisfied; N = 14 thres-
hold satisfied only if one or more errors have occurred; < N <13
threshold satisfied only if error rate is worse than 1.0 x 10N,

General (37818 and 3782B)

Power Supply

Input Voltages: 118V —22%, +10%; 230V —18%, +10%.
Frequency: ac 48 to 66 Hz.

Consumption: approx. 150 VA, each.

Bimensions

Width: 336 mm {13.2 in).

Height: 185 mm {7.7 in).

Depth: 475 mm {18.7 inl.

Weight

MNet: 11 kg (24.2 ib}.
Shipping: 13.5 kg {20.7 Ib).

Environment

Operating Temperature Range: C°C to 55°C.
Storage Temperature Range: —40°C 1o 76°C.




General Information

Bell standard cross-connect waveforms

Noarmalized Amplitude
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Installation

SECTION i

INSTALLATION

2-1 INTRODUCTION

2-2 'Fhis section contains information and instructions re-
gquired to prepare the 37818 and 37828 for use. Included
in this section are the initial inspection procedures, power
and grounding requirements, fuse selection procedure, in-
stallation information and instructions on repacking for
shipment.

2-3 INITIAL INSPECTION

WARNING

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, panels, meters).

2-4 Inspect the shipping container for damage. If the ship-
ping container or cushioning material is damaged, it should
be kept until the contents of the shipment have been
checked for completencss and the instrument has been
checked both mechanically and electrically. The contents
of the shipment should be as shown in Figure 1-1 and
listed in Paragraph 1-90. Procedures for checking electrical
operation are given in Section IV of the Service Manuals.

If the contents of the shipment are incomplete, if there is
mechanical damage or defect, notify the nearest Hewlett-

15
VBV Lg%

7 POWER
45-66Hz  NEOVA MAX

FUSE LEAT §
250V

B FUSE 3AT

250V

Packard Office. If the instrument does not pass the electrical
performance checks given in Section IV of the Service Man-
ual, notify the nearest Hewlett-Packard Office. If the
shipping container is also damaged, or the cushioning
material shows signs of stress, notify the carrier as well as
the Hewlett-Packard Office, Keep the shipping materals for
carrier’s inspection. The Hewlett-Packard Office will arrange
for repair or replacement without waiting for claim settle-
ment.

2-5 PREPARATION FOR USE

A

2-7 The 3781B and 37828 each requires a power source
of 115V (+10%, —22%) or 230V (+10%, —18%) at a freqg-
uency between 48 to 66Hz. Total power consumption of
each is léss than 150VA,

2-6 Power Reguirements

CAUTION

Before connecting these instruments to a power out-
fet ensure that the voitage selector is correctly set for
the voltage of the power source and a fuse of the
correct rating is fitted.

2-9 Fjgure 2-1 provides instructions on the setting of the
voltage selector. Fuse ratings for the different power source
voltages are given in Table 2-1.

2-8 Line Voltage Selection

1. Remove power cord,

2. insert screwdriver into slot of voltage
selector and push to left or right {(de-
pending on suppiy voltage},

3. Unscrew fuse compartment end cap,
fit approprigte fuse and replace end
cap.

Figure 2-1 Line Voltage Selection
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Table 2-1 Fuses

Nowminal Line Fuse Ratin HP Part
Voltage g Number
+10% *3A 280V
115V 21100381
--22% {TIME DELAY]
+10% *1.6A 250V
2110-0304
230v -18% {TIME DELAY}

2-10 Power Cord

2-11 The power cord supplied with each instrument varies
with the country of destination, Figure 2-2 illustrates the
standard power plug and cord configurations that are
commonly used. The part number shown beneath each plug
is the part number of the appropriate power cord and plug,

If the approptriate power cord is not included with the in-
strument notify the nearest HP Sales/Service Office and a

* Appropriate fuse supplied with instrument.

replacement will be provided.

8120-2104 B8120-1368 *8120-1689

8120-1351

8120-1378 8120-2956

Note®: In order to pass German Std, FTZ527 Power cord 8120-2857 must be fitted to the instrument.
Colour codes for each cable are: LINE-Brown, NEUTRAL-Blus, FARTH-Green/Yellow.
Figure 2-2 Power Cable and Mains Plug Part Numbers

WARNING

TO AVOID THE POSSIBILITY OF INJURY
OR DEATH, THE FOLLOWING PRE-
CAUTICNS MUST BE FOLLOWED BEFORE
THE INSTRUMENT i8S SWITCHED ON:

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

{b} If this instrument is to be energized via

{c}

an auto-transformer to reduce or increase
the [ine voltage, make sure that the
common terminal is connected to the
neutral pole of the power source.

The power cabie piug shall oniy be in-
inserted into a socket outlet provided
with a protective earth contact. The pro-
tective action must not be negated by the
use of an extension cord without a pro-
tective conductor (grounding).
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L HP-1B

SYSTEMS

2-13 The 3781B and 3782B HP-IB talk and listen address
swiiches arc located on the rear panel.

2.12 HP-I1B Address Selection

2-14 Use a pencil to set the switches to the desired HP-IB
address. The switches are illustrated in Figure 2-3, The
aliowable HP-IB address codes are given in Table 2-2.

2-15 Interconnections

2-16 Interconnection data for the Hewlett-Packard Inter-
face Bus (HP-IB) is provided in Figure 24,

LSB

MSB

37818

Installation

2-17 Mating Connectors

2-18 Interface Connectoy. The HP-IB mating connector is
shown in Figure 2-4. {(Note that the two securing screws are
metric.)

2-19 Coaxial Connectors. Coaxial mating coanectors usaed
with the Patfern Generator should be 5082 coaxial BNC
male connectors or WECO Type 310A or 440A conneciors.
(7582 coaxial BNC connectors with the 37818 Option 001.)

ADD TALK Y
LK ONL
LSB
I 55 )
MSB e,
0 |

3782B

Figure 2-3 HP-I1B Address Switches

SIGNAL GROUND

PIO TWISTED PALR WITH 11
PIO TWISTED PAIR WITRH 10
PO TW|STED PAIR WITH 9
PIOTWISTED PAIR WITH 8
P/IOTWISTED PAIR WiTH T
PO TWISTED PAIRWITH 6
REN

DI 8

DIe7

(HHE

BIo 5

150 METRIC ~———e |
THREAD M3.5x 0.6 W

SHOULD BE GROUNDED
NEAR TERMINATION
OF OTHER WIRE OF
TWISTED PAIR

AIN
SRQ
Ha
NDAC
NRFD
DAY
£ol
DI04
DIO3
pio 2
Di0 1

24-PIN MICRO-RIBBON
(SERIES 57} CONNECTOR

SHIELD #— CONNECT 7O
£ARTH

Logic Levels

The Hewlett-Packard I[nterface Bus logic
levels are TTL compatible, ie., the true {1)
state iz 0.0V dc to +0.4V dc and the false
{0} state is +2.5V de to +5.0V de.

Programming and Cutput Data Format

GROUND Refer to Section [ {Operation},

Mating Connector
HP1251-0293; Amphenal 57-30240.

Mating Cables Available
HP10631A, 1 metre (3.3ft)
HP106318, 2 metres {(8.6t)
HP10631C, 4 metres {13.2f1)
HP10631D, 0.5 metres (1.6}

Cabling Restrictions

1. An HP-IB Sysiem may contain no more
than 2 metres (61} of connecting cable
per instrument.

2. The maximum accumuiative length of
connecting cahbie for any HP-1B System

is 20.0 metres (65.6ft).

Figure 2-4 Hewlett-Packard Interface Bus Connection
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Table 2-2 Allowable HP-1B Address Codes
Talk Listen DBecimal
Address Switches Address | Address Equiva-
Char- Char- lent
AB | A4 | A3 | A2 | A1 acter acter
0 o 0 0 0] @ sP G
0 G 0 0 1 A i 1
0 0 0 1 0 B o 2
ol e | o 1 c # 3
c .0 110 |0 D $ 4
G o 1 0 1 E % 5
G 0 1 1 0 F & &
0 0 1 1 H G ! 7
o] 1 0 0 8] H ( 8
G i a 4] 1 | } 2]
0 1 0 1 c J * 10
o 1 Q 1 1 K + 11
¢ 1 1 4] G L 12
0 1 1 0 1 M — 13
o 1 1 1 0 N 14
o 1 1 1 1 O / 15
i 0 0 0 0 P 0 16
1 0 0 0 1 Q 1 17
1 0 0 1 0 2 2 18
1 0 0 1 1 S 3 19
1 0 1 0 o T 4 20
i o 1 0 1 U 5 21
1 0 1 1 G v 6 22
1 0 1 1 1 W 7 23
1 1 0 0 ¢ X 8 24
1 1 a o] 1 Y 2] 25
1 1 0 1 G Z 26
1 1 a 1 1 [ ; 27
1 1 1100 \ < 28
1 1 1 o] 1 i = 29
1 1 1 1 o m > 3c




2-20 Operating Environment

2-21 The instrument should be operated in temperatures
within the range 0°C to +55°C and st altitudes up to
4,500 metres (15,000ft). At all times the instrument should
be protected from temperature extremes and environments
which cause condensation within the instrument.

19.000”"

Installation

2-22 RACK MOUNTING

2-23 A Rack Mount Kit is available for use with the 3781B
and 37828 and can be purchased {from your nearest Hewlett-
Packard Office. For more detailed information, refer to
Paragraph 1-86.

2-24 Instructions on conversion fo rack mounting are in-
cluded with the rack mount kit and are also reproduced in
Figure 2-5 for convenience,

Rl —
18.646" -
. 0344
" o
v |
. b ; I
o 4
i @ l»@:
b33
N
® ©
i
¥ i
it ®
¥
o 12.300" -
i
Enches e
~ 18000 = | 48286
18646 = | 47361
0.344 = 8.74

17.036"

8.718= | 22144
7.234= | 183.74
1484 = 3769
12.300= | 312,30
17.036 = ; 43254

Figure 2-5 Rack Mounting (3781B)

2-5
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225 STORAGE AND SHIPMENT
2-26 Environment

2-27 The instrument may be stored or shipped in environ-
ments within the following limits:

Temperature ... ......... ~40°C to +65°C
Altitude . .. .. .. ... ..... Up to 15,200 metres
(50,000 feet)

The instrument should also be protected from temperature
extremes which cause condensation within the instrument.

2-28 Repackaging for Shipment

2-29 Tagging for Serviee. If the instrument is being re-
turned to Hewlett-Packard for service, please complefe one
of the blue repair tags located at the beginning of the
Service Manual and attach it to the instrument.

2-30 Original Packaging. Containers and materials identical
to those used in factory packaging are available through
Hewlett-Packard Offices. If the instrument is being returned
to Hewlett-Packard for servicing, attach a tag indicating the

2-6

type of service required, return address, Model number, and
full serial number. Also, mark the container FRAGILE to
ensure careful handling. In any correspondence, refer to the
instrument by Model number and full serial number.

2-31 Other Packaging. The following general instructions
should be used for re-packing with commercially available
materials:

(a) Wrap instrument in heavy paper or plastic. (If ship-
ping to Hewlett-Packard Office or Service Centre,
attach & tag indicating type of service required, re-
turn address, model number and full serial number.)

(b) Use strong shipping container. A double wali car-
ton made of 350-pound test material is adequate.

(¢} Use a laver of shock-absorbing material 70to 100
mm (3- to 4-inch) thick around all sides of the in-
strument to provide firm cushioning and prevent
movement inside container. Protect control panel
with cardboard.

{d)} Seal shipping container securely.

{e) Mark shipping container FRAGILE fo ensure care-
ful handling.

(f)y In any correspoandence, refer to instrument by
Model number and full serjal number,



Operation

SECTION 1

OPE_RATiON
3-1 INTRODUCTION should be connected to a protective earth
ground socket. Any interruption of the pro-
3-2 This section explains the functions of the controls, tective earth grounding will cause a potential

conneciors and indicators of the HP Models 378 1B Pattern

Generator and 3782B Error Detector. Also included in this shock hazard that could result in personal

section is an explanation of the HP-IB functions of both in- injury.

struments and a check procedure on the main functions of

the instrument, At therear of this section are instructions

for maintenance of the air filters, Oniy fuses with the required rated current
and of specified type shouid be used. Do not

Sr'gnf}‘)’;ngi;ﬁ?;:eééhe fold-out contains the key to all use repaired fuses or short-circuited fuse hold-

P ers. To do so could cause a shock or fire

hazard.

3-4 POWER CONTROLS AND CONNECTORS

3-5 Details of setting the supply voitage and fuse selection CAUTION

are given in Section II.
Before the instrument is switched-on, it must be set

to the voitage of the power source or damage to the
instrument may result,

WARNING

Before the instrument is switched on, all pro-
tective earth terminals, extension cords, auto- 3.6 The POWER switch (5) in 37818 and (7) in 3782B
transformers and devices connected to it controls the ac power input to the instrument.
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POWER switch activates the entire instrument by
controlling the ac supply.

TALK LED (HP-IB function} indicates that the
37818 is able to pass information over the HP-iB,

REMOTE LED (HP-IB function) indicates that the
37818 is being controled from an external source.

SRQ LED (HP-IB function) indicates that the 3781B
is requesting service from the HP-IB.

LISTEN LED (HP-IB function) indicates that the
3781B is listening to information from the HP-IB,

1LOCAL switch (HP-IB function) allows the 3781B
to be switched from Remote to Local control (indi-
cated by the REMOTE and LOCAL LEDs), except
when a Local Lockout signal has been issued by the
Controller. The LOCAL LED indicates that the
3781B is being controlled via the front panel.

CLOCK switch selects which CLOCK SOURCE wii]
be used in the 37818, If the INT mode is selected, a
clock rate dependent on the position of the DATA
QUTPUT switch (16) is intemally generated. For a
hierarchy level of D8-1, the internally-generated clock
is 1.544MHz; for DS-1C, the clock is 3,152MHz; for
D8-2, the clock is 6.312MHz; for DS-3, the clock is
44 736MHz. In the EXT mode, one of three posi-
tions is available (AUTO, GND and ECL) giving a
choice of input termination and trigger level. This
allows the 3781B to be operated over the frequency
range 1kHz to SOMHz.

PATTERN switch can be segmented into thres
groups — PRBS, 4-bit words and miscellaneous,

PRBS: the 37818 offers a choice of three PRBS
modes — 2°-1 (511 bits), 2 -1 (32767
bits) and 2% 1 (1048575 bits). The PRBS
patterns are also used in conjunction with
the PRBS ZERO SUBSTITUTION switch
(4).

4-bit words: the 3781B offers a choice of five 4-
bit words — €000, 1000, 1010, 1100 and
1111,

miscellaneous: these patterng consist of 17/15 and
AIS. F7/15 is a pattern of 17 ‘ones’ and 15
‘zeros’. AlIS is a pattern of all ‘ones’ without
framing.

Part of the ERROR ADD facility which selects
between binary or code errors.

and 15 Part of the ERROR ADD facility selecting
the degree of induced error in the signal. A single
error, or one error in every 10° (100,000) clock
periods may be introduced.

Operation

16 DATA OUTPUT switch selects the appropriate inter-

face (line code, framing structure, interface voltage
levels and bit rate) depending on where in the hier-
archy the 3781B is connected. The hierarchy levels
available are DSX-1, DSX-1C, DSX-2, DS-3 LO,
DSX.3 and DS-3 HIL

3-9 Rear-Panel Description

HP-IB. The 3781B accepis and supplies information
via this rear-panel socket. The HP-IB facility can con-
trol all switches except POWER and LOCAL, The
REMOTE, LOCAL, TALK, LISTEN and SRQ LEDs
indicate the HP-IB status of the 3781B. The 3781B
is designed to operate in the addressable mode. The
HP-IB address is set by the rear-panel, dual-in-line
ADDRESS switch. If no Controller is connected, the
setting of this switch is immaterial,

3-10 3782B Error Detector CONTROLS,
CONNECTORS AND INDICATORS

3-11 Front-Panel Description

A DSX-1, DSX-1C, DSX-2 DATA INPUT accepts signals

and levels from the appropriate hierarchy levels, de-
pending on the position of the DATA INPUT switch
(3), In the DSX-| position, the signal applied to the
3782B should be 1.544Mb/s; and in the DSX-IC
position, the signal should be 3,152Mb/s. The sig-
nal format for both positions is coded AMI. In the
DSX-2 position, the signal applied to the 37828
should be 6.312Mb/s with a signal format of B6ZS.
For all signals, the maximum amplitude should be
5V pk within excursion limits of * 5V. An LED
above the inpuf (1) is ifluminated if data transitions
are present. This input uses a WECO Type 310A,
11082 balanced connector.

DS-3 DATA INPUT accepts signals and levels from
the appropriate hierarchy levels, depending on the
position of the DATA INPUT switch (3). The signal
applied to the 37828 should be 44,736Mb/s with
a signal format of B3ZS. There are four positions on
the DATA INPUT switch {3) controlling the DS-3
DATA INPUT signal. The positions are DS-3 LO,
DSX-3, DS-3 HI and DPS-3 MON. The input signal
for DS-3 LO should be a shaped pulse equivalent
to a DSX-3 pulse passed through a further 450 ft
of WECO Type 728A cable. For DSX-3, the input
signal should be the standard cross-connect waveform
{(CCYTT Rec G703 Para 4). IFor DS-3 HI, the input
signal should be of 11.2ns width and 909mV ampli-
tude, D8-3 MON accepts the equivalent of a DS-3 HI
pulse attenuated by 13.8dB. An LED above the in-
put {2) is lluminated if data transitions are present.
Data loss is detected within I00ms. This input uses
a WECO Type 440A, 7581 connector.

3-3
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CLOCK MONITOR OUTPUT ECIL signal is the re-
covered clock from the DATA INPUT signal (A) or
(B), or the rearpanel BINARY CLOCK INPUT sig-
nal. This output signal is continuous except when the
input signal has a frame signal superimposed. When a
frame signal is present, the CLOCK MONITOR QUT-
PUT signal is gated off whenever a framing bit occurs.

DATA MONITOR QUTPUT ECL supplies the same
data as that accepted by the DATA INPUT (A) or
(B). The format of the output signal is binary (with-
out framing bits) and has ECL levels.

PATTERN TRIG QUTPUT supplies one pulse every
PRBS or WORD. The output pattern is related to the
DATA INPUT signal {A)} or (B). There is approxi-
mately 6 bits delay between the DATA INPUT signal
and the PATTERN TRIG QUTPUT signal. The ampli-
fude of the PATTERN TRIG OUTPUT signal is 1V
pk and is a 5082 unbalanced signal. -

FRAME TRIG OUTPUT supplies one pulse per
frame. The position of the output pulse (with res-
pect to the ternary input) is as follows:

DSX-1 approx 11 bits after last ¥ bit
DSX-1C  approx 12 bits after M, bit
DSX-2  approx 12 bits after M bit
DS-3 approx 12 bits after M, bit

The amplitude of the FRAME TRIG OQUTPUT sig-
nal is 'V pk and is a 5082 unbalanced signal.

ERROR OQUTPUT supplies one pulse per error al a
minimum amplitude of 1V pk-pk.

DSX-1, D8X-1C, D§X-2 LED illuminates if data
transitions are present at the DSX-1, DSX-1C, DSX.2
DATA INPUT (A).

D83 LED iltuminates if data transitions are present
at the DS-3 DATA INPUT (B).

DATA INPUT switch selects the appropriate inter-
face (line code, framing structure and bit rate) de-
pending on where in the hierarchy the 3782B is
connected. The hierarchy levels available are DSX-1,
DSX-1C, B8X-2, DS-3L0, DSX-3, DS-3HI and MON
DS-3.

DATA/DATA switch can invert the input dats signal.
Inversion occurs at the binary signal level.

FRAMING switch is set to IN, if the input data con-
tains the frame pulse sequence. The Error Detector
thus looks for frame synchronization before making
measurements.

10

11

iz

13

14

PRBS ZERO SUBSTITUTION switch, when used in
conjunction with the PRBS modes of the PATTERN
switch (13), substitutes any number of zeros (up
to 999) in the PRBS reference pattern.

POWER switch activates the entire instrument by
controlling the ac supply.

TALK LED (HP-IB function) indicates that the
37828 is able to pass information over the HP-IB.

REMOTE LED (HP-IB function) indicates that the
37828 is being controiled from an extemal source.

SRQ LED (HP-IB function) indicates that the 37828
is requesting service from the HP-IB,

LISTEN LED (HP-IB function) indicates that the
3782B is listening to information from the HP-IB,

LOCAL switch {(HP-IB function) allows the 3782B
to be switched from Remote to Local control (indica-
ted by the REMOTE and LOCAL LEDs) except when
a Local Lockout signal has been issued by the Con-
troller. The LOCAL LED indicates that the 3782B
is being controlled via the front panel.

PATTERN switch can be segmented into three
groups — PRBS, 4-bit words and miscellaneous.

PRBS: the 3782B offers a choice of three PRBS
modes — 271 (511 bits}, 2'° 1 (32767 bits)
and 2% 1 (1048575 bits). The PRBS pat-
terns are also used in conjunction with the
PRRBS ZERO SUBSTITUTION switch (6).

4-bit words: the 3782B offers a choice of five 4-bit
words — G000, 1000, 1010, 1100 and 1111,

miscellaneous: these patterns consist of 17/15, which
is a pattern of 17 ‘ones” and 15 ‘zeros’,

SYNC swiich selects the method of detecting loss of
synchronization and how a search for synchronism
will be initiated. When the SYNC switch is in the
AUTO mode, PATTERN SYNC and FRAME SYNC
(if FRAMING switch set to IN) are monitored in-
dependently. After Pattern Sync Loss or Frame
Sync Loss is detected, a search for synchronism is
automatically initiated. Pattern Sync Loss will only
be detected correctly if there are at least 30,000
clock periods in the selected gating period. If the
3782B is operated at low frequencies, via the
BINARY CLOCK and DATA INPUTs, Frame Sync
Gain may take an excessive time. However, this time
can be minimized by switching to MAN SYNC. In
the MAN SYNC mode, automatic sync loss detec-
tion is removed. Pressing the MAN SYNC push-
button (15) initiates a search for synchronism. Before
full synchronism is achieved, Frame Sync and Pattern
Svnc must be achieved.
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17

Frame Sync must be achieved when framing and
control bifs are present in the input data. The 37828
synchronizes onto the frame pulses and removes them
from the input data. The framing on the DSX-I,
DSX-I1C, DSX-2 and DS-3 signals may be disabled
by the FRAMING switch (5). If frame sync loss
occurs (sync loss criterion depends on frame type),
the FRAME SYNC 1.OSS LED (21) illuminates.

Patterm Sync is monitored by the 3782B. If pattern
sync loss occurs (> 1000 errors in 30,000 clock
periods) the PATTERN SYNC LOSS LED (22)
illuminates, Pattern sync gain is achieved when there
are << 10 errors in 300 clock periods.

This push-button, with the SYNC switch {14) in the
MANUAIL mode, enables the operator to re-synch-
ronize the 3782R,

MEASUREMENT MODE switch has three positions
- depending on the measurement required. The
measurements available are BIN ERRORS (binary
errors) CODE ERRORS and PARITY ERRORS.
Binary Errors are detected by closed-loop, bit-by-
bit error detection at the binary level after inter-
face coding has been removed, Binary errors are de-
tected in pseudo-random data sequences and fixed
word pattemns.

€ode Errors are defined as foHows:

AMI (DSX-1, DSX-1C rates) — & bi-polar viola-
tion is a code error.

B6ZS (DSX-2 rate} — OVO, 1VO, 1V1 and 000000
are code errors, where V is a bi-polar violation.

Noie that 000000V 1 and 000000V are counted as
single errors.

B378 (DS-3 rate) -
errors.

1V, 000 and 010V are code

Code errors can be measured on live traffic as well
as on patierns generated by the 3781B. However,
they only have significance for the section following
the previous interface encoder.

Parity Errors relate to the DS-3 rate. These errors
occur when parity bits in one frame are not equal
to the digital sum of the data bits in the previcus
frame.

DISPLAY MODE switch selects how the measured
errors (binary, code or parity) may be displayed.
Four error modes are provided — ERROR RATE,
ERROR COUNT, ERROR SECS or ERROR FREE
SECS. The result is displayed, by LEDs, in the para-
meter display window (18). Note that for each
measurement over a selected gating period, any one
of the four modes may be selecied to show the
result ie., all four calculations are made simulian-
eously and the processor displays the desired result.

18

19

20

21

22

23

24

25

Operation

The only exception occurs when binary inputs are
used, ERROR RATE is available only when the
CLOCKS gating period is selected.,

The result display window gives an LED display of
the measured errors. The f{ive-digit LED display,
with leading zero blanking, automatically changes to
A.B 10™¥ format when a count of 99999 is ex-
ceeded. The display for error rate is formatted
A.B 107N (where M can be blank or 1).

At the end of the gating period, the display wiil
automaticaily show the measurement result that has
been selected by the DISPLAY MODE switch, Any
of the four measurement results can be displaved
by simply sefting the DISPLAY MODE switch to
the appropriate position, as all four measurements
are made simuitaneously. This feature can be used
irrespective of the selected gating period and does
not affect the current measurement.

Besides displaying measurement results, the display
can also be used to display the real-time clock. Also,
the display will give a flashing single-digit error code,
if the operator has inadvertently selected incom-
patible switch settings.

ERRORS LED, when illuminated, indicaies that error
pulses are being detected. Each error pulse is stretch-
ed to approximately S00ms.

AIS (Alarm Indication Signal) LED illuminates when
less than 3 zeros are detected in g run of 1390 ones.
The LED remains illuminated for at least 500ms.

FRAME SYNC LOSS LED, when iHuminated, indi-
cates 2 loss of framing (as defined by BELL Stan-
dards). This facility is used in comjunction with the
SYNC switch (14). The LED remains illuminated for
at least 500ms.

PATTERN SYNC LOSS LED, when illuminated, in-
dicates that the local pattern reference has lost synce
with the incoming pattern. This facility is used in
conjunction with the SYNC switch (14). The LED
remains Hluminated for at least 500ms.

< 100 ERRORS LED indicates that an Error Rate
measurement result has been based on less than 100
errors ie,, the statistical variance inthe result is greater
than 10%.

GATING LED indicates that a2 measurement is in
process.

GATING PERIOD switch selects the measnrement

gating period either in SECONDS, number of
CLOCKS, MANUALLY or EXTERNALLY operated.

3-5
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26 START push-button initiates a gating period, when

27

the GATING PERIOD gwitch (25) is in the MAN
mode, When the rearpanel REAL TIME CLOCK
switch is set to VIEW/SET, the START push-button
is used to set HOURS on the local time display.

STOP push-buttons terminates a gating period, when
the GATING PERIOD switch (25) is in the MAN
mode. When the rear-panel REAL TIME CLOCK
switch is set to VIEW/SET, the STOP push-button
is used to set MINUTES on the local time display,

When the REAL TIME CLOCK switch set to VIEW/
SET, pressing both push-buttons (25) and (26) simul-
taneously holds the clock display with the seconds
count at zero — ready for initialization when the
push-buttons are released.

2-12 Rear-Panel Description

BINARY DATA INPUT is an alternative data in-
put to the 37828, via the rear-panel BIN/TERNARY
switch. The frequency range available is 1kb/s to
50Mb/s with a binary, ECL, NRZ format.

BINARY CLOCK INPUT is used to supply clock to
the 3782B via the rear-panel BIN/TERNARY switch
(when the BINARY DATA INPUT is used). The
clock rate should be in the range 1kHz to 50MHz,
with an ECL format.

EXT GATING INPUT. When the GATING PERICD
switch (25) is set to EXT, a high ECL logic level
applied to the EXT GATING INPUT will initiate a
gating period while a low ECL logic level will ter-
minate the gating period.

HP-IB. The 3782B accepts and supplies information
via this rear-panel socket. The HP-IB facility can con-
trol all switches except POWER and LOCAL. The
REMOTE, LOCAL, TALK, LISTEN and SRQ LEDs
indicate the HP-IB status of the 3782B.

The 3782B is designed to operate in two distinct
modes — “Talk Only” and “Addressable”, The HP-1B
address is set by the rear-panel, dualinline
ADDRESS switch. The *“Talk Only’ mode aliows the
measurement results to be ocutput to a peripheral
device {such as a Printer or Cassette Recorder) con-
nected in a“Listen"mode,

BIN/TERNARY switch allows data to be input either
in ternary format at the four hierarchy levels {via the
front-panel inputs (A) or {B)] or alternatively via the
BINARY CLOCK and DATA INPUTs on the rear
panel.

RESULT PRINT THRESHOLD switch, At the end of
each gating period, this switch {in conjunction with
some software masks — see Section 3-31) governs
whether measurement results are issued via the
HP-IB conrector. If the value sef on the switchis 15
— threshold always satisfied (always prints). If set to
14 - threshold satisfied if one or more errors have
occarred, If set to a value N (where 0N <(13) the
answer will only be issued if the measured error rate
during that gating period was worse than 1.0 x 107N,

REAL TIME CLOCK switch, When set to VIEW/SET,
local time can be sef via the STOP (27) and START
{(26) push-buttons and viewed on the parameter
display (18). If a2 measurement is in progress, it will
not be affected by sefting the clock. When set to
the NORMAL position, the parameter display and
STOP and START push-buttons return to their
normal functions, however, the processor continues
to calculate the local time,

3-13 SWITCH-ON PROCEDURE

3-14 The 3781B and 3782B each require ac power supply
of 115V (+10%, ~22%) or 230V (+10%, —18%) at 48 to
66Hz and each consume less than 150VA,

WARNING

Before the instrument is switched on, ail
protective earth terminals, extension cords,
aute-transformers and devices connected to
it should be connected to a protective earth
grounded socket, Any interruption of the
protective earth grounding will cause a
potential shock hazard that could result in
personal injury.

Only fuses with the rated current and speci-
fied type should be used. Do not use
repaired fuses or shortcircuited fuse-
holders. To do so could cause a shoek or
fire hazard.

CAUTION

Before the instrument is switched on, it must be
set to the voltage of the power scurce or damage
to the instrument may resuit.

Fuses: 220/240V — 15AT (slow-biow)
hp 21100304
100/120V — 3AT (slow-blow)
hp 2110-0381

3-15 The instruments are ready for operation immedia-
tely after switch-on,
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3-16 HP-i1B MODES OF OPERATION

3-17 The 37818 is designed to operate in the Addressable
mode and the 3782B is designed to operate in two distinct
modes - Talk Only and Addressable. The HP-IB address is
set by the rear-panel dual-in-line ADDRESS switch.

3-18 Operation in the Talk Only Mode (3782B only).

3-19 This is the simplest mode of operation and the mode
used if no Controller is connected to the HP-IB, The front-
panel controls are responsive and actively control the in-
strumenti, The 3782B automatically outputs messages re-
levant to its operation. For example, if an HP Model 5150A
Option 001 Thermal Printer were connected to the 3782B
it could be used to print-out measurement results, The
37828 resr-panel HP-IB ADDRESS switch must be set to
Talk Only and any peripheral must be set to Listen Only.
In this mode, the five HP-IB ADDRESS switches on the
37828 are used instead to control the format of the OUT-
PUT messages, They should normally all be set fo the
“1°" position.

3-20 Operation in the Addressable Mode

3-21 The addressable mode of operation is more easily
understood by imagining the concept that two front panels
exist.

1. The ‘actual’ front panel.

2. A ‘remote’ front panel.

3-22 The instruments can be used to perform measure-
ments under one of two modes of operation.

1. Under ‘local’ control — where the ‘actual’ front
panel is responsive and used {o confrol the in-
strument,

2. Under ‘remote’ conirol — where the ‘remote’
front panel is used to conirol the instrument and
the ‘actual” front panel is inoperative,

3-23 Programming codes sent by the Controller are used
to set-up the ‘remote’ front panel. (At poweron, the in-
strument assumes the local state)) On going remote, the
‘remote’ front panel is initialized with the cument switch
settings of the “actual’ front panel.

3-24 PRINCIPAL FEATURES OF HP-IB OPERA-
TION

1. Ability to overwrite a switch or push-button posi-
tion by remote control.

2. Outfput results in one or all of the four display
modes.

3. Flexibility and operational simplicity achieved
using pre-programmed control masks.

Operation
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4, HP-IB Bus Extenders and suitable modems may be
used to increase the distance between instruments,

5. The current positions of all front and rear-panel
swiiches (except push-buttons) or all remote
switches and masks be issued.

3-25 IMPLEMENTATION OF HP-1B

3781B:

SH1 complete capability

AH1 complete capability

Té basic talker, serial poll, unaddress is MLA
TEQ no capability

14 basic listener, unaddress is MTA
LED no capability

SR1  complete capability

RE1  complete capability

PP no capability

DC1  complete capability

DTO  no capability

Co no capability

3782B:

SH?  complete capability

AWl  complete capability

T5 basic talker, serial poli, talk only mode,
unaddress if MLA

TEQ no capability

L4 basic listener, unaddress if MTA

LEO  no capability

SR1 complete capability

RL1  complete capability

PPQ  no capability

BCl  complete capability

DTO no capability

Co no capability

3-26 REPERTOCIRE OF REMOTE COMMANDS

3-27 The ‘“remote’ commands require a code to be sent
to the instruments from the HP-IB Controller. The format
of this code is a two-character, upper or lower case mne-
monic which specifies the action needed or the swiich to
be set. Sometimes the switch mnemonic is followed by a
parameter which indicates the new position of the switch,
For slide switches, this number is the position of the switch
- gtarting with ‘1’ at the left-hand side (see Figure 3-2).

Figure 3-2 Slide Switch Position Numbering

327
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3-28 For rear-panel toggle switches, the “up” position has
code ‘1’ and the “down” position has code “2°,

3-29 Successive commands may be separated by a comma
{,) semi-colon (;) colon (:} or space { }. Commands may be
sent either whilst gating or not gating. If commands con-
tained in Paragraph 3-30 (1) or {2) are received whilst under

Jlocal’ control, they wili be accepted but ignored,

3-30 The following remote commands are available:

1. Over-write a switch or push-button on the
‘remote’ front panel. Tables 3-1 and 3-2 give
the switch mnemonics,

Table 3-1 3781B Switch Mnemonics

SWITCH NAME MNEMONIC PARAMETER RANGE
PATTERN PTh 1=<n=10
DATA QUTPUT DOn 1<n <6
ZERO SUB. {VALUE) ZVn 0= n <009
ERAOR ADD (FORMAT) EFn 1Sn<2
ERROR ADD (RATE} ERn 1<n<3
JITTER JTn 1<n<2
CLOCK CKn 1<n<4
FRAMING FRn 1=En<2
ERROR ADD SINGLE SHOT £3

Table 3-2 3782B Switch Mnemonics

SWITCH NAME MNEMONIC PARAMETER RANGE
PATTERN PTn 1€n<9
ZERO SUB, {VALUE) ZVn 0<n <999
DATA/DATA DDn 1Sn<2
MEASUREMENT MODE MM 1<n<3
DISPLAY MODE DMn 1Sns4d
DATA INPUT Din 1En<7
SYNC §¥n TSns?
GATING PERIOD GPn 1n<10
BINARY/TERNARY BTh 1Sn<2
FRAMING F8n 1n<2
THRESHOLD THN 0sn=15
MANUAL SYNC MS
START ST
STOP sp

The foilowing switches are not remotely controliable:

POWER {ON/OFF)
LOCAL {on front panet)
HP-1B ADDRESS {on rear-panel}

TALK ONLY/ADDRESSABLE (37828 only}

HREAL-TIME CLOCK {37828 only)
LINE VOLTAGE SELECTOR




Request that the instruments load the ‘remote’
switches and masks with data. The mnenonic
is LD (load).

3781B only. Request that the current jitter
measurement display be issued in Controller
format (ie i the form “+N.NNNNE+NN"). if
the current display is blank, an out-ofrange
answer (“4+9.9999E+99") is sent to the Con-
troller. (The jitter measurement display takes a
few seconds tc stabilize after movement of the
DATA QUTPUT, ITTER or CLOCK switches).
The mnemonic is CA (current answer),

3781B only. Request that the current status of
the front-panel CLOCK TRANSITIONS PRE-
SENT annunciator {(LED) be issued. A single-
byte reply is given.

Byte = 0, when LED is OFF.
Byte = 1, when LED is ON,

The mnemonic is QA (query annunciator).

37828 only. Reguest that the current answer
indicated by the DISPLAY MODE switch be
issued. This command provides answers in
addition to those provided by Masks 2 and 4
and can also provide answers while the instru-
ment is gating. (For information on Masks, see
Paragraph 3-31). Mask ! controls the format -
either in Controller format (“N.NNNNEENN")
or Peripheral format, in which case, one of the
following wiil be sent, depending on the position
of the DISPLAY MODE switch.

1. ER N.NE-N
< 100 ERRORS (sometimes)

2. EC NNNNN
3. ES NNNNN
4. FS NNNNN

If the current display is blank, or is used fo dis-
play an erroneous switch position, an out-of-
range answer (“+9 9999E + 997} is sent in Con-
troller format or the message “NO ANSWER”
is sent in Peripheral format,

The mnemonic is CA {current answer).

3782B only. Request that the number of errors
counted, up till the last errorsecond occurred,
be issued. This command provides answers in
addition to those provided by Mask &, Mask 1
permits selection between Controlfler format and
Peripheral format “EC (NNNNN)™,

The mnemonic is EC (error count).

Operation

37828 only. Request that the current status of
the front panel annunciators (LED’s) is issued
{except the ERRORS annunciator), A single byte
reply is given. The meaning of each bit is given in
Table 3-3.

Table 3-3 Bit Significance

BIT MEANING
¢ AlS

s

FSL. {Frame Sync Loss)
PSL {Pattern Sync Loss)
not used

<100 Errors

Gating

DSX-1, DSX-1C, DSX-2
D83

N WM

if any bit = 0, the appropriate LED is

OFF.

If any bit =1, the appropriate LED is
ON

The mnemonic is CA {guery annuncia-
tors},

3782B only. Request that the internal clock of
the 37828 be initialized. This command must be
followed by a six-digit parameter. {The clock is
set to the desired fime by six digits.) For example,
IC 235958 will set the clock to 23 howurs, 59
minutes, 58 seconds.

The mnemonic is IC (initialize clock).

Reqguest that the current status of all ‘actual”
front-panel and rear-panel switches (except
push-buttons} and masks be issued. Fourteen
bytes of data are output for the 378IB and
thirty-five bytes of data are output for the
3782B in response to this command.

The muemonic is LA (learn actual).

. Request that the current positions of all ‘remote’

swiiches and masks be issued. Fourteen bytes of
data are output for the 37813 and thirtyfive
bytes of data are output for the 3782B in res-
ponse to this command.

The mnemonic is LR (learn remote),

3-9
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11. Issue a signal to set ‘Local Lockout’, mands does not affect the sefting of the 3782B
real-time ¢lock.

12. Issue a -signal fo clear ‘Local Lockout”, (Note: it
is implicit in HP-IB protocol that this command
will also cause the instrument to go Gocal’.) 3-31 CONTROLLING MASKS

13. Issue an HP-IB signal to ¢cause the instruments to 3-32 To permit flexibility in the use of these instruments
completely clear themselves and return to the many of the important operating parameters are governed
power-on siate (using Device Clear or Selected by Masks. At power-on, these masks are given default
Device Clear). It is recommended that every values — as specified in Tables 3-¢ and 3-5. These default
program used to remotely control these instru- values may be overwritien at any time for the 37818 or,
ments starts with either of these commands. in the ‘local’ and ‘remote’ states of the Addressabie mode
After issuing either of these commands, the for the 3782B, (For the 3782B only, in the Talk Ounly
Controller must give the instruments time to mode, five of the masks are controlled by the five rear-panel
react and settle. A wait of 0.5 second is re- HP-IB ADDRESS switches.) The masks are programmed by
commended. The issue of either of these com- the mnemonic MK {ollowed by the parameter number,

Table 3-4 37818 Mask Default Values

Mask Mearting Parameter Defauit
Number Number Value
1 Issue EOI concurrent with terminator 1 2
Do not issue EQI concurrent with terminator 2
2 Do not SRQ on command Syntax Errer 3 4
SAQ on command Syntax Error 4
3 2o net SRO on command Syntax OK 5 5
SHQ on command Syntax OK 3]
4 Do not SROQ when "L OCAL™ pushbutton pressed 7 7
SRQ when "LOCAL" pushbution pressed, 2]
Table 3-b 3782B Mask Default Values
Mask Meaning Parameter Defauit Value |
Number Number Talk Only Addressabite
MESSAGE SEY
1 issue answers in Peripheral format. 1 1 2
issue answers in Controller format.
2 Do not issue answer at end of Gating Period. 3 4 3
issue answer at end of Gating Period only if rear-
panet RESULT PRINT THRESHOLD switch is
satisfied. 4
3 Do not issue general control messages. 5 3] 5
lssue general control messages. 6
4 tssue four answers at end of Gating Period,
(see Notw 2}. 7 see Note 1 8
Issue just the answer indicated by DISPLAY MODE
switch at end of Gating Period. 8
5 Do not prefix messages with Time, 1] see Note 1 e}
Prafix messages with Time, 10
[§] Use {,} as message terminator. 11 see Note 1 12
Use CR/LF as message terminator. 12

3-10




Tabile 3-5 3782B Mask Default Vaiues (continued)

MMask Meaning Parameter Defauit Vaiue
Number Number Talk Only Addressable

7 issue EQI concurrent with terminator. 13 see Note 1 14
Do not issue EOI concurrent with terminator. 14

g Do not issue Error-Second messages. 15 see Note 1 15
Issue Error-Second messages, 18

9 Do not prefix Errar-Rate answers in Controller
format with status of “< 100 EARORS" LED, 17 17 17
Prefix Error-Rate answers in Controller format
with status of <100 ERRORS" L.LED (see Note 3} 18
SERVICE REQUEST SET

10 Do not SRQG when Error-Second occurs, 19 19 19
SRQ when Errer-Second occurs. 20

11 Do not SRQ on command errors. 21 21 22
SRQ on command errors, 22

12 Do not SRQ at end of normal Gating Period. 23 23 23
SRQ at end of normal Gating Period only if rear-
panel RESULTPRINT THESHOLD switch is
satisfied (see Note 4}, 24

13 De not SRQ if Gating Period ends because of data
integrity toss. 28 25 25
SRQif Gating Periad ends because of data integrity
loss. 25

14 Do not SRQ if Gating Period ends because of an
invalid switch moverment, 27 27 27
SRQ Is Gating Period ends because of an invalid
switch movement, 28

15 Do not SRQ on command Syntax Error. 29 29 30
SRQ on command Syntax Error. 30

16 Do not SRQ on command Syniax OK. 31 31 31
SHQ on command Syntax OK, 32

17 Do not SRQ on loss/gain of data integrity. 33 a3 33
SRQO on loss/gain of data integrity. 34

18 Do not SRQ after each 24-hour period elapsed on
internai clock. 35 35 35
SRQ after sach 24-hour period stapsed on internal
clock; 36

19 Do not SRQ when “"LOCAL” pushbutton pressed. 37 37 37
SRQO when "LOCAL" pushbutton pressed. 38
RESTART SET

20 Automatically restart repetitive gating, 39 39 40
Automatically restart repetitive gating unless rear
panel RESULT PRINT THRESHOL D switch satis-
fied. 40

21 Do not restart gating following toss/gain of data
integrity. 41 42 42
Aqtomatically restart gating following loss/gain of
data integrity . 427

22 Do not hold-off automatic restart until output
buffer empty. 43 a4 44
Hold-off automatic restart until cutput buffer
empty. 44

23 Do not held-off automatic restart until SRQ buffer
empty, AB 46 48
Hold-off automatic restart untii SRQ buffer
empty. 46

#- MNotes 1 to 4 are given on Page 3-12,

Operation
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Note 1. Talk Only values of Masks 4 thru 8 are controlled by bits 0 thru 4 respectively, of the rear-panel
HP-IB ADDRESS switeh. Position 1" of the switch selects the aven value of parameter numiber.

Note 2: When the GATING PERICD switch is set to SECONDS, EXTERNAL, or MANUAL and the BIN-
ARY INPUTS are used, anly three answers are issued.

Note 3: If the "<100 ERRORS" annunciator is OFF, Error-Rate answers are prefixaed with character “0".
1 annunciator is ON, answers are prefixed with character 177 1f Mask © is set 1o prefix massages
with Time, the Time message comes before the <100 ERRORS" annunciator charactar,

Note 4: "NORMAL END” means a non-abortive end, with the GATING PERIOD switch set to SECONDS,

CLKS, or EXTERNAL.

3-33 RESULT PRINT THRESHOLD SWITCH
(37828 only)

3-34 At the end of each Gating Period, the rear-panel
RESULT PRINT THRESHOLD switch (in conjunction
with Masks 2, 12 and 20} governs whether;

(a) answers are issued,
(b} an SRQ is generated,
(¢} another Gating Period will start automatically.

The sixteen positions of the RESULT PRINT THRES-
HOLD switch govern whether the threshold is satisfied at
the end of a Gating Period according to Table 3-6.

I the BINARY INPUT is used with the GATING PERIOD switch
set to SECONDS, EXTERNAL or MANUAL, an ERROR RATE
answer is not available and a switch setting of 0 to 13 is treated
as though a switch setting of 14 had been selected.

3-35 REPERTOIRE OF MESSAGES (37828 only}

3-36 The 3782B is designed to issue a number of messages
during the progress of a measurement. Each message is
controfled by one or more Masks. Table 37 lists the
messages and appropriate controlling masks.

Table 3-6 Result-Print Threshold

Switch Position Description
DENE3 Threshold satisfied only it ERROR RATE is
waorse than 1.0E-N
N =14 Threshold satisfied only if one or more errors
have occurrad.
N=15 Threshold ahways satisfied.
Table 3-7 Output Messages
Message Controlling
Miask (s}
An Answer 124
ERROR SECOND 8
MO ANSWER" {in response to CA, whan no answer avatable E
— Paripherat Tormat)
C+8 90GOE + 99" {in response to CA, when no answer avail- 1
able — Controiler format)
#< 100 ERRORS” 124
“STARTY 3
CSTOP” 3
“RESTART” 3
CDATA LOSS” 3
" ALST 3
"FRAME L0OSS” 3
“PATTERN LOSS" 3
“RECOVERY™ 3
“RUN ABORT” 3
DAY N 3
"POWER ON" 3
TIME {as prefix to message) 5




3-37 TERMINATION GF A BUFFER {3782B
only)

3-38 Sometimes an instrument having an intemal input
buffer (eg the HP Model 9875A Cartridge Tape Unit) is
used fo receive the 3782B output messages. At the end
of a sequence of measurements, and before powering down,
any partially-filled input buffer needs to be written onto
tape. This is achieved using a CR/LF code, A CR/LF will be
issued if the 3782B “STOP” pushbutton is pressed (either
manually or remotely) while Mask 6 is set to use the code
' as message terminator and the rear-panel REAL-TIME
CLOCK switch is set to NORMAL,

2-39 SERVICE REQUESTS

3-40 Both instruments are designed to issue g service re-
quest {SRQ) when service from the Controller is required.

Operation
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Programmable masks govern whether each request is genera-
ted.

341 It is possible for a service request to be generated
before the Controller has had time to service any previons
requests. In such instances, the instruments stack the re-
guests in an orderly manner. It makes good programming
sense to keep the length of this stack as short as possible
by promptly responding to reguests and not issuing further
commands until the stack is empty. (However, it is not
mandatory for the request to be serviced immediately if
at all.) An instrument should not be serially polied within
20 milliseconds of a previous serial poll of that instrument.,

3-42 REPERTOIRE OF SERVICE REQUESTS

3-43 Tables 3-8 and 3-9 list the service request codes that
are used to indicate the reason for service. The mask num-
ber that controls each service request is also given.

Table 3-8 3781B Service Request Codes

Code Meaning Controling
Octal | Decimal | Hex Maslk Number
001 1 01 NEUTRAL — ALL OK
100 84 40 | Command Syntax Error In Lins 2
101 65 41 Command Syntax of Line QK
102 (515 4R | "LOCAL" push-button pressed 4
Table 3-9 3782B Service Request Codes
Code Meaning Controlling
Octal | Decimal Hex Mask Mumber
001 1 01 | NEUTRAL — ALL OK
100 64 40t An Error-Second has occurred. 10
101 65 41 Cannot start — "ERRBOR 17 displayed. 1
102 (5143 42 | Cannotstart — "ERROR 27 displayed, 11
103 87 43 | Cannotstart — "ERROR 37 displayed. 11
104 68 44 | Cannotstart — "ERROR 4 displayed. 11
105 69 45 End of Gating Period — Normal, 12
108 70 48 End of Gating Period - Data Integrity Loss. 13
107 71 47 | End of Gating Period — Invalid Switch Movement. 14
110 72 48 Command Syntax Error in Line, 15
111 73 49 | Command Syntax of Line OK. 18
112 74 4A | Data Loss has occurred. 17
113 75 48 | AlS has oceurred, 17
114 78 4C | Frame Sync Loss has occurred. 17
115 77 40 | Pattern Sync Loss has occurred, 17
116 78 4F | Data integrity regained. 17
117 78 4F | A further Z4-hours has elapsed on internal real-time clock. 18
120 80 50 | "LOCAL" pushbution pressed. 19

3-13
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3-45 The LOCAL push-bution is situated on the front-
panel of both instruments, The function of this control
is 1o cause either instrument to return to the “Local™ state
(manually controllable), The Controller can, however, issue
a Local Lockout command in which case the LOCAL push-
button becomes inoperative, {In the 37828, this control is
functionally inoperative in the Talk Only mode.)

3-46 Internal Real-Time Clock {3782B only)

3-47 The 3782B has a builtdn, crystal-controlled, real-
time clock. The instrument can be programmed to prefix
messages with the time from this internal clock. The for-
mat of this message is “HH-MM-858", Peripheral devices
having no internal clock of their own (eg the HP Model
9875A Cartridge Tape Unit) can thus receive timed mess-
ages from the 3782B.

3-48 The clock can be initialized in one of three ways:
1. At device power-on, the clock is set to zero,

2. Under “Local” control {either in the Talk Only
or Addresgable modes) the rear-panel REAL-
TIME CLOCK switch can be sef to VIEW/SET.
The front-panel START and STOP push-butions
now take the subsidiary roll of fast advance of
Hours and Minutes respectively. The main LED
display window simultaneously shows the time
in hours and minutes, If both push-buitons are
held down together, the intemal clock is held
at the current time.

3. Under “Remote” control, using the command
i (Ol

Initializing the clock sets the day count to ‘I’ and
(for steps 1 and 2 only) seis the seconds count to
ZETo,

3-49 Whenever the clock roills over, after each 24-hour
period, an output message gives the day count and an SRQ
is gencrated under control of the programmable masks. The
total range of the clock is 99 days, 23 hours, 59 minutes
and 59 seconds.

3-50 USING THE HP 37201A BUS EXTENDER

3-51 The HP Model 37201A Bus Exiender and suitable
modems may be used to increase the distance between
instruments. However, these longdistance communica-
tion paths must remain connected for the entire period
that the instruments are expected to function remotely.
Remember, that for each “local” 37201A Bus Extender
used, only one “remote” 37201A Bus Extender and HP-IB
instrument cluster can be active at any one time.

3-52 DEFINITION OF 'LEARN’ TRANSFER

3-33 In response to a Learn Actual {LA) or Learn Remote

3-14

(LR} command, the instruments output the settings of the
switches and masks in a compact form. It is not necessary
for the operator to know the internal format of this in-
formation, as its normal use is to allow a subsequent load
instruction to re-load the switches and masks with their
earfier values. However, Tables 3-10 and 3-11 define the
structures — sghould a need arise to know the internal
structure,

3-54 Bach controHable switch is allocated the biis given
in Tables 3-10 and 3-11 {undefined bits are not necessarily
output as zero). Information output signal comprises 14
bytes for the 3781B and 35 bytes for the 3782B. All slide
switch codes start with zero at the left-hand side.

Table 3-10 3781B Response Codes

Switch Byte Number BITS
PATTERN 1 C-3
DATA QUTPUT 8 0-2
ZERQO SUB. (HUNDREDS) 3 0-3
ZERO SUB. (TENS) 4 -3
ZERO SUB. {UNITS) 5 0-3
ERROR ADRD (FORMAT) g o]
ERROR ADD (RATE) 10 01
JITTER 7 0
CLOCK 6 0-1
FRAMING 2 o]
MASKS {14} 1114 0

Table 3-11 3782B Response Codes

Switch Byte Number BITS
FATTERN ] 03
ZERO SUB. (HUNDREDS) 3 03
ZERO SUB. (TENS) 4 0-3
ZERQ SUR. {UNITS) 5 03
DATA/DATA 2 1
MEASUREMENT MODE 7 01
BISPLAY MODE 9 o1
DATA INPUT 5 02
SYNC 11 0
GATING PERIOD 10 03
BINARY/TERNARY INPUT 6 4
FRAMING 2 0
RESULT PRINT THRESHOLD 12 0-2 4
REAL-TIME CLOCK 8 0
MASKS {1+ 23} 1335 0




3-66 OPERATORS CHECKS

3-56 The Operators Checks allow the operator to check
the main functions of the instrumenis prior to use. These
checks comprise Basic Functional Checks and HP-IB Func-
tional Checks. (A complete specification check is given
in Section I'V of the Service Manuals.)

3-57 BASIC FUNCTIONAL CHECKS

Setting-up Procedure

1.

Ensure the mains selector setting and fuse rating
are correct for the power line in use (see
Section II).

Set all 3781B front-panel switches to the left-
hand side except for:

Set all 3782B front-panel switches to the left-
hand side except for:

Set the 3782B rear-panel switches as follows:

REALTIMECLOCK............... OFF
BINARY I/P/TERNARY [JP. .. TERNARY /P
RESULT PRINT THRESHOLD . ... ... .. [El

a 1

HP-IBADDRESS ... .......... .. ...

Connect the 3781B and 37828 to the line supply
and switch on. (If iastruments are already
powered-up, switch off and then switch on.)
Allow an initialization period of approximately
5 seconds.

Check that the 3782B LOCAL and TALK LEDs
are illuminated and a flashing “7" is displayed
in the 37828 parameter display window.

Press the 3782B STOP push-button and the
flashing 77 will cease, leaving the parameter

display window blank.

Connect the 3781B DSX-1, DSC-1C, DSX-2

10.

11

12.

13.

14.

Operation

DATA OUTPUT to the 3782B DSX-1, DSX-iC,
DSX-2 DATA INPUT using a WECO Type 310A
cable. The 37828 DSX-1, DSX-iC, DSX-2 DATA
INPUT LED should illuminate.

The 3782B parameter display window should
give the display “0.0”. Check that the GATING
LED ig flashing and the <100 ERRORS LED
is Hluminated.

Check that the 3782B parameter display window
reading is “0.07 with the 3781B and 3782B
PATTERN switches set to 25—1, 221, 0000,
1600, 1010, 1100, 1111 and 17/15. {Ensure
the 37818 and 3782B PATTERN switches are
set fto identical settings.) Check that the
GATING LED is flashing and the <100
ERRORS LED is illuminated. /{Note: the 37828
SYNC LOSS LED may illuminate briefly during
synchronization when the PATTERN switch
settings are changed.)

Set the 3781B PATTERN switch to AIS. The
3782B AIS and ERRORS LEDs should fllumi-
nate (ignore the 3782B parameter display win-
dow reading).

Reset the 37818 and 3782B PATTERN swiiches
to 2°—1. Set the 3781B ERROR ADD switch
to 1 in 10%. The 3782B parameter display
window should read *1.0 107>, Check that the
GATING LED is flashing and the ERRORS and
<100 ERRORS LEDs are illuminated.

Connect the 37818 DS-3 DATA OUTPUT to the
37828 DS-3 DATA INPUT using a WECO Type
440A cable. The 3782B parameter display
window should read “1.0 1077, Check that
the GATING LED is flashing and the ERRORS
and <100 ERRORS LEDs are illuminated. En-
sure that these displays are achieved with the
DATA OUTPUT/INPUT switches set to DSX-1C,
DS§X-2, D8-3(LO), D8X-3 and DS-3(HI). (Ensure
the 37818 DATA QUTPUT and 3782B DATA
INPUT switches are set to identical sertings.)
A brief synchronisation period is required after
changing the switch settings.

With the 37818 and 3782B DATA OUTPUT/
INPUT switches set to DS-3(HI), set the 37818
and 3782B PATTERN switches to 111%i. The
37828 parameter display window should read
“1.0 1675 with the GATING LED flaghing
and the ERRORS and <100 ERRORS LEDs
iuminated.
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3-58 HP1B FUNCTIONAL CHECKS

15.

l6.

17,

18.

19.

Set the 3782B GATING PERIOD swiich to
MAN, Press the 37828 START push-button, The
3782B parameter display window reading should
average to 1.0 107°" with the GATING and
ERRORS LEDs iliuminated. (Note: the 3782B
display may take approximately 30 seconds
to settie.)

Set the 3782B MEASUREMENT MODE switch
to CODE ERRORS. Press the 3782B START
push-button, The 3782B parameter display win-
dow should read “0.0°" with the GATING and
<100 ERRORS LEDs illuminated.

Set the 3781B ERROR ADD switch to CODE,
Press the 3782B START push-button. The
37828 parameter display window reading shouid
average to “1.0 107°% with the GATING and
ERRORS LEDs illuminated, {Note: the 3782B
display may take approximately 30 seconds t{o
settie.}

Set the 3782B MEASUREMENT MODE switch
to PARITY ERRORS. Press the 3782B START
push-button. The 3782B parameter dispiay win-
dow should read *0.0” with the GATING and
<100 ERRORS LEDs illuminated.

Set the 3781B ERROR ADD switch to BIN.
Press the 3782B START push-button. The
37828 parameter display window reading should
average to “1.0 107 with the GATING and
ERRORS LEDs illuminated. (Note: the 3782B
display may take approximately 60 seconds to
settle.)

3-59 To check that the 37828 Error Detector is function-
ing properly in the “Talk Only” mode {without an HP-IB
Controller} perform the following sef-up.

3-16

1.

Perform the procedures contsined in Paragraph
3-57. Only if not previously performed,

Set the 37828 HP-IB ADDRESS switches to the

following positions (as viewed from the rear).

01
Set the 3781B and 3782B front-panel switches as
contained in Paragraph 3-57 steps 2 and 3.
Connect the 37818 DSX-I, DSX-1C, DSX-2
DATA OUTPUT to the 3782B DSX-1, DSX-1C,
DSX-2 DATA INPUT using a WECO Type 310A
cabie,

Set the 3782B GATING PERIOD switch to
MAN. Connect a suitable peripheral (eg., HP-IB

compatible Thermal Printer, Cassette Recorder,
etc) to the 37828 HP-IB connector and set the
peripheral to “Listen Only”. (In this example,
an HP Model 5150A Option 001 Thermal Prin-
ter is used.)

Press the 3782B START push-bution. Wait
approximately 5 seconds and press the 3782B
STOP push-button., The Thermal Printer print-
out should be sirnilar to Figure 3-3 (ie, with
no local time).

Figure 3-3 Error Print-out Without Time

Set the HP-IB ADDRESS switches to ¢ 1
and press the 3782B START push-button. Wait
approximately 5 seconds and press the 3782B
STOP push-button. The Thermal Printer print-
out should be similar to Figure 34 {ie., with
local time).

Figure 3-4 Error Print-out With Time




7.

9.

With the HP-IB ADDRESS switchessetto 0 1
set the 3781B ERROR ADD switch to SINGLE.
Press the 3782B START push-button. Press the
3781B SINGLE push-button three times, Press
the 3782B STOP push-buffon. A print-out
similar to Figure 3-5 should be obtained.

Operation

Set the 3781B ERROR ADD switch to I in 10°
and press the 3782B START push-button.
Change the 3782B PATTERN switch mode to
16090 and a print-out similar to Figure 3-7 should

be obtained.

Figure 3-7 Print Pattern Loss

3-60 ERROR CODES {37828 only)

3-61 Certain combinations of switch positions are invalid.
These invalid positions generate an error code which
flashes in the left-hand position of the main LED display

window. The significance of these codes is given in the

Figure 3-5 Print Every Error Second

Set the HP.IB ADDRESS switches to ¢ 1

Table 3-12.

Table 3-12 Error Code Description

with the GATING PERIOD switch set to MAN,

Error Code

Meaning

Press the 3782B START push-button. Press
the 3781B SINGLE push-button three times.
Press the 37828 STOP push-button. A print-out
similar to Figure 3-6 should be obtained.

BINARY INPUTS when GATING

TERNAL or MANUAL.

ERROR RATE display not permitted for

PERIQD switch set to SECONDS, EX-

Figure 3-6 Print Cumulative Errors

PARITY ERROR rmeasurements not per-
mitted for DSX-1, DEX-1C or DSX-2
INPUTS.

PARITY ERROR meassurements not per-
mitted for DS-3 INPUTS without framing.

CODE ERRCH measurements not per-
mitted Tor BINARY {INPUTS.

Code "'31' not permitted for HP-IB
Ackdress.

"Talk Only’ mode net permitted when
Controller connected.

Instrument has suffered power interrupt
and been powered-up. This code s can-
celled by movement of any switch or
upon recelpt of a ‘remote’ command.

3-17
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3-62 OPERATORS MAINTENANCE

3-63 Operators Maintenance consists of replacing defective
fuses and cleaning the air filter. These items are discussed in
the following paragraphs,

WARNING

It is important that the foflowing mainten-
ance procedures be executed according to the
recommended schedule to retain the safety
features which have been designed into the
instrument.

3-64 Fuses /i\

3-65 The ac line fuse, located at the rear of the instrument
may be replaced by the operator. The ac line cord should
be disconnected from the power source and the other end

disconnected from the instrument. With the power cord -

removed, the fuse compartment may be opened. The fuse

3-18

is removed by unscrewing the fuse compartment end cap.
For detailed information on fuse replacement and values,
refer to Section 11,

3-66 Air Filter

3-67 The fan has a filter attached from the outside, for
ease of cleaning and replacement, This filter should be re-
moved and cleaned at intervals of approximately one
month, depending on the environment, To service the filter,
remove the four screws holding the filter to the rear panel.

WARNING

The instrument should not be operated with
the air filter removed and the fan blades ex-
posed,

368 Wash the filter mesh in clean soapy water, rinse
thoroughly and dry before refitting, or, replace the filter
with Part Number 03762-60040.
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If there is no sales office listed for your area, contact one of these

headquarters offices.

NORTH/CENTRAL AFRICA
Hewlett-Packard S.A.

7, Rue du Bois-du-Lan

CH-1217 MEYRIN 2, Swilzerland

Tei: (02283 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlelt-Packard Asia Lid

6th Fivor, Sun Hung Kai Centre
30 Harbour Rd.

G.P.0. Box 795

HONG KONG

Tel: 5-832 3211

After Jan. 1, 1984

47th Fioor, China Resources Bldg.
26 Harbour Rd., Wanchai
HONG KONG

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewleit-Packard {Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario LAYV 1MB
Tel: (416} 678-8430

Telex: 810-492-4248

EASTERN EUROPE
Hewleli-Packard Ges.m.b.h.
Lieblgasse 1

P.0Box 72

A-1222 VIENKA, Austria
Tel: (222} 2365110

Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewielt-Packard S.A,
Ulienstede 475

P.C.Box 99¢

NL-T180 AZ AMSTELVEEN
The Netheriands

Tel 20 437771

SOUTH EAST EUROPE
Hewleti-Packard S.A.

7. Rue du Bois-cu-Lan
CH-1217 MEYRIN 2, Swilzerland
Tel: (022} 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

OTHER EUROPE
Hewlett-Packard S.A.

P.0. Box

150, Rie du Nant-D"Avri
CH-1217 MEYRIN 2, Switzerland
Tel (022) 83 8111

Telex; 22486 hpsa

Cabie: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlet!-Packard S.A.
Mediterranean and Middie East
Operations

Atring Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
ROCKWILLE, MD 20850
Tak {301) 258-2000

MIDWESTERN USA
Hewlell-Packard Co.

5201 Toliview Drive

ROLLING MEADOWS, IL 60808
Tel: {(312) 255-98C0

SOUTHERN USA
Hewlett-Packard Co.
2000 South Park Plage
P.C. Box 105005
ATLANTA, GA 30348
Tal (404} 955-1500

WESTERN USA
Hewletl-Packard Co.
3939 Lankershim Bivd.
P.C. Box 3919

LOS ANGELES, CA 91604
Tal: (213} 506-3700

OTHER INTERNATIONAL
AREAS

Hewlelt-Packard Co.
Intercontinental Headquarters
3485 Deer Creek Road

PALO ALTO, CA 84304

Tel: (415} 857-1501

Telex: 034-8300

Cable: HEWPACK
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Arranged alphabetically by country

ANGOLA

Telecira

Empresa Técnica de Equipamerifos
R. Barbosa Rocrigues, 41-1 DT.
Laixa Postal B487

LUANDA

Tel: 35515,35516

£p -

ARGENTINA
Hewleti-Packard Argentina S.A,
Avenida Santa Fg 2035
Martinez 1640 BUENOS AIRES
Tel: 788-5735, 792-12393
Teiex: 17595 BIONAR

Cabie: HEWPACKARG
AECHCSP

Biotron SALCIM el

Av Paseo Colon 221, Piso 9
13499 BUENOS AIRES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adeiaide, South Australia
Office

Hewlelt-Packard Austrafia Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5811

Telex: 82538

Cabie: HEWPARD Adelaide

AT CHCM, EMSP

Brisbane, Queensiand Office
Hewlett-Packard Australia Lid.

10 Payne Road

THE GAP, Queensiand 4061

Tel: 30-4133

Telex: 42133

Cable; HEWPARD Brisbane
ACH.OME M P

Canberra, Ausiralia
Capital Territory
Office

Hewletl-Packard Australis Lid.
121 Wollongong Sirest
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable; HEWPARD Canberra
CHCMEF

Melbourne, Victoria Office
Hewietl-Packard Australia Lid.
31-41 Joseph Streel

BLACKBURN, Vicloria 3130

Tel 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne
ACHCMCSEMSP

Perth, Western Australia
Qffice

Hewlelt-Packard Austratia Lid.
261 Stirling Highway
CLAREMONY, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
ACHCMEMSP

Sydney, New South Wales
Office

Hewlett-Packard Australia Lig.
17-23 Tatavera Aead

P.0. Box 308

MORTH RYDE, N.SW. 2113

Tek: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CH,CM,CS EMS,P

AUSTRIA
Hewlelt-Packard Ges.m.b.h.
Grollenhofstrasse 94
A-8052 GRAZ

Tel: (0316} 291 5 66
Telex: 32375

CHE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.O, Box 72

A-1222 VIENNA

Tek (0222} 23 65 11-0
Telex: 134425 HEPA A
A,CHCM,CSEMS P

BAHRAIN

Green Salon

PO Box 557
Manama

BAHAAIN

Tel: 255503-255950
Tafox: 84418

P

Wael Pharmacy

P.O. Box 648
BAHRAIN

Fei: 256123

Telex: 8550 WAEL BN
ECM

BELGIUM

Hewlell-Packard Belgium S.A/NY.
Blvd de la Woluwe, 100
Woluwedal

B- 1200 BRUSSELS

Tel: (02} 762-32-00

Telex: 23-484 paloben bas
ACHCMCSEMPP

BRAZIL

Hewlett-Packard do Brasii Le.C. Lida.
Alameda Rie Negro, 750
Alphavile

06400 BARUERI sp

Tel: (011) 421.1311

Telex: {011} 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACHCMCS EMP
Hewlett-Packarg do Brasil Le.O. Lida.
Avenida Epitacic Pessoa, 4664
22471 RIO DE JANE!RO-RJ

Tel: {021) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A CHCMEMS P

ANAMED O£ Lida

Rua Bage, 103

04012 SAO PAULO

Tel: (011) 570-5726

Telex: 021-21905 HPBR-BR

M
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SALES & SUPPORT OFFICES

% Arranged alphabetically by country
QO

CANADA

Alberta

Hewlett-Packard (Canada) Lid,
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 6T7
Tet: {403) 235-3100
A,CH,CM,E* MS,P”
Hewlett-Packard (Canada) Lid.
11120A-178th Street
EDMONTON, Alberta T5S 1P2
Tel: {403) 486-6666
ACH,CM,CS,E,MS.P

British Columbia
Hewlett-Packard {Canada) Lid.
10691 Shellbridge Way
RICHMOND,

Brifish Columbia VEX 2W7
Tel: (604} 270-2277

Telex: 6106-922-5059
ACHCMCSE* MR

Manitoba

Hewlett-Packard {Canada) Lid.
380-550 Century Street
WINNIPEG, Manitoba R3H GY1
Tel: (204} 786-6701

A CH,CME MS P

Nova Scotia

Hewleit-Packard {Canada) Lid.
P.Q. Box 831

9GO Wingmill Road

DBARTMOUTH, Nova Scotia B2Y 376
Tel: (902) 468-7820
CH,CM,CS,E™ M8 P*

Ontario

Hewleit-Packard (Canada} Lid.
3325 N, Service Rd., Unit 8
BURLINGTON, Ontario P3A 243
Tel: {(416) 335-8644

CSM*

Hewleli-Packard (Canada) Lid.
552 Newbold Street

LONDON, Ontario NGE 255
Tel; (519) 686-G181
ACHOME" MS P
Hewleti-Packard (Canada) Lid.
86877 Goreway Drive
MISSISSAUGA, Onfario LAV 1MB
Tel: (416) 678-8430
A,CH,CM,CS,EMP.P
Hewlelt-Packard (Canada) Lid.
2670 Queensview Dr.
OTTAWA, Onlario K2B 8K
Tel: (613) 820-6483
A,CHCMUUSE- MS P
Hewlett-Packard (Canade) Lid.
220 Yorkiand Blvd., Unit #11
WILLOWDALE, Ontario M2J 185
Tel: (418) 499-9333

GH

Quebec

Hewilel-Packard (Canada) Lid.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H3J 2M5
Tel: {514) 697-4232
ACHCM.CS EMP P
Hewlelt-Packard {Canada) Lid.
Les Galeries du Valion

2323 Du Versont Nord

STE. FOY, Quebec GIN 4C2
Tel: (418) 687-4570

(H

CHILE

Jorge Calcagni y Cia. Lida.
Av, Hlaliz 634 Santiago
Casila 16475

SANTIAGO &

Tel: 222-0222

Telex: Public Booth 440001
A CMEM

Gilympia (Chite) Lida.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telox: 240-565 OLYMF CL
Cable: Olympiachile Santiagochile
CH.C5P

CHINA, Poopie's Republic of
China Hewleli-Packard Rep. Office
PO Box 418

14 Lane 2, Luchang St.

Beiwei Rd., Xuanwu Disiriot

BELING

Telr 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

ACHCGMCSEP

COLOMBIA
Instrumentacion

H A Langebaek & Kier S.A.
Cartera 4A No, 524-26
Apartado Asreo 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST €O
Cable: AARIS Bogota
CMEM

Casa Humboldt Lida.
Carrera 14, No. 98-50
Apartado Aereo 51283
BOGOTA 1, D.E.

Telr 256- 1686

Telex: 45403 CCAL CO.
A

COSTA RICA

Cientffica Costarricense S.A,
Avenida 2, Calle 5

San Pecro de Monies de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CM.EM

CYPRUS

Telerexa Lid.

P.0. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 62698

Telex; 2894 LEVIDO CY
EMP

DENMARK
Hewletl-Packard A/S
Dalavej 52

DK-3460 BIRKEROD
Tel: (G2) 81-66-40
Telex: 37409 hpas dk
ACH.CM.CS EMS.P
Hewlett-Packard A/S
Rofighedsve} 32
DK-8240 RISSKOV, Aarhus
Tel: (08) 17-60-C0
Telex: 37408 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomds Meifa y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA} P

ECUADOR

CYEDE Cia. Lida.

Avenida Eloy Alfaro 1749
Casilla 6423 CCI

uITo

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CMEFP

Hospitaiar S.A.

Robles 625

Casilla 3590

QuITo

Tel: 545250, 545-122
Telex: 2485 HOSPTL O
Cable: HOSPITALAR-Quito
M

EGYPT

internaticnal Engingering Associates
24 Hussein Hegazi Street
Kasr-ei-Aini

CAIRG

Telr 23828, 21641
Telex: IEA UN 93830
CHCSEM

EGYPOR

P.0.Box 2558

42 £l Zahraa Sireet
CAIRD, Egypt

Tei: 65 00 21

Telex: 93 337

P

Ei. SALVADOR
IPESA de E Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 25-6858
Telex: 20539 IPESASAL
ACHCMUCSEF

FINLAND
Hewlet!-Packard Qy
Revoniulentie 7

PL 24

SE-02101 ESPGO 10
Tel: {90} 4556211
Telex: 121563 hewpa sf
CH,CMLS,P
Hewle#l-Packard Oy
(Olarintuoma 7)

FL 24

02101 ESPOO 10
Tel: (90) 4521022
AEMS
Hewtelt-Packard Gy
Aatcksenkaty 10-C
SF-40720-72 JYVASKYLA
Tel (841} 216318
CH

Hewleti-Packard Oy
Kainvuntie 1-C
SF-80140-14 QULY
Tel: (981} 338785
CH

FRANCE
Hewlett-Packard Frange
2.1 Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AiX-EN-PROVENCE

Tel: 16 (42) 53-41.02
Telex: 410770F
ACHEMS P
Hewlett-Packard France
64, rue Marchand Saillant
F-61C0C ALENCON

Tel 18 (33)20 04 42

Hewiett-Packard France
Beite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25G00 BESANCON
Tel 16 (81) 83-16-22
CHM
Hewlett-Packard France
13, Place Napoleon #
£-29000 BRESY

Tel: 16 {98} 03-38-35
Hewleit-Packard France
Chemin des Mouilles
Boite Postale 162
F-63130 ECULLY Cedex (Lyon}
Tel: 16 (78} 833-81-25
Telex: 310617F
ACHUS EMP
Hewlet:-Packard France
Towr Lorraing

Boutevard de France
F-G1035 EVRY Cedex
Tel: 16 6 C77-96-60
Telex: 6923 15F

E

Hewleit-Packard France
Parc ¢’ Activite du Bols Briard
Ave, du l.ac

F-81040 EVRY Cedex

Tel: 16 6 077-8383

Telex: 682315F

E

Hewlett-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS (Grencble}

Tet 16 (76) 25-81-41

Telex: 980124 HP GRENCE £YBE
CH

Hewleit-Packard France
Centre d'Affaire Paris-Nord
Bétiment Ampére 5 étage
Rue de la Commune de Paris
Bolte Postale 300
F-93153 LE BLANC MESNIL,
Tel: 16 {1) 865-44.-52
Telex: 211032F
CHLS,EMS
Hewleti-Packard France
Parc d'Activités Cadera
Quartier Jean Mermoz
Avenue du Président JF Kennedy
F-33700 MERIGNAC (Bordeauy)
Tel 16 (56) 34-00-84
Telex: 550 t05F
CHEMS
Hewletl-Packard France
Immuebls “Les 3 8"
Nouveau Chemin de la Garde
ZAG de Bois Briand
F-44085 NANTES Cedex
Eel: 16 (40) 50-32-22

He e




FRANCE (Cont'd}
Hewieit-Packard France
125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 18 (38) 68 0163
Hewletl-Packard France
Zone industrielle de Courlaboeut
Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 807-78-25

Telex: S00048F

A CH,CM,CS E.MP P
Hewlett-Packard France
Paris Porte-Maillot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 18
Tel: 16 {1) 502-12-20
Telex: 613663F

CHMS P

Hewlelt-Packard France
124, Boulevard Tourasse
F-64000 PAU

Tel: 16 (59) 80 38 02
Hewlelt-Packard France

2 Allée de la Bourgonnelie
F-35100 RENHES

Tel: 16 (99) 51-42-44
Telex: 740812¢F
CHCMEMS P
Hewieti-Packard France

98 Avenue de Bretagne
£.76100 ROUEN

Tel: 16 {35} 63-57-86

CH* " CS

Hewlelt-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-B87033 STRASBOURG Cedex
Tel: 16 {88} 28-58-46
Telex: 840141F

CHEMSP"

Hewlett-Packerd France

Le Péripole

20, Chemin du Pigeonnier de ia
Cépigre

F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531639F
ACHCSEP
Hewlel-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16
Hewletl-Packard France
Carolor

ZAC de Bois Briand
F-5764C VIGY (Metz)

Tef: 16 (8} 771 20 22

CH

Hewlet!-Pacgkard France

immeuble Péricentre

F-59658 VILLENEUVE D’ASCQ Cedex
Tel 16 {20) 91-41-25

Telex: 160124F

CH,E M8 P

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschdfisstelle
Keithstrasse 2-4

D-1G00 BERLIN 30

Tet: {(030) 24-90-86
Telex: 018 3405 hpbin ¢
ACHEMP

Hewlett-Packard GmbH
Geschifissielle
Herrenberger Strasse 130
D-7C30 BOBLINGEN

Tek (7031} 14-0

Telex:

&, CHCMCSEMPP
Hewiett-Packard GmbH
Geschiftsstelie

Emanuet-| eutze-Strasse 1
D-4900 BUSSELDORF

Tai: {0211} 587 1-1

Telex: 085/86 533 hpdd ¢
A CH,CS.EMSP
Hewleit-Packard GmbH
Geschiftsstelie
Schieefstr. 28a

D-4600 DORTMUND-Aplerbeck

Tel: ((G231) 45001
Hewleit-Packard GmbH
Verriebszenirale Frankfur?
Berner Strasse 117
Pestfach 560 140
[-6000 FRANKFURT 56
Tel (0611) 50-04-1
Telex: G4 13249 hpifm d
A,CH,CM,CS.£ MP P
Hewlett-Packard GmbH
Geschiitsstelle
Aussenstelle Bad Homburg
Louisensirasse 115
[-6380 BAD HOMBURG
Tel: (06172) 108-C
Hewleti-Packard GmbH
Geschifissielle
Kapstadtring 5

D-2000 HAMBURG 60
Tal: {040) 63804-1
Telex: 021 63 032 hphh ¢
ACHCSEMSP
Hewlett-Packard GmbH
Geschifisstelle
Heidering 37-39
£-3000 HANNOVER 61
Tel: {0511) 5706-C
Telex; 992 3258
ACHOMEMS P
Hewlett-Packard GmbH
Geschétissielle
Rosslauer Weqg 2-4
D-6800 MANNHEIM

Tek: {062 1) 70050
Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéftsstelle
Messerschmilisirasse 7
0-7910 NEU ULK

Tek 0731-70241
Telex: 0712816 HP ULM-D
ACE"

Hewlgti-Packard GmbH
Geschafisstelle
Ehhericherstr, 13
D-8500 NURNBERG 10
Tel: (0811} 5205-0
Telex: 06823 850
CH,CME MS P
Hewlett-Packard GmbH
Geschiitsstells
Eschensirasse 5
[-8028 TAUFKIRCHEN
Tel: (089) 61171
Telex: 0524985
AGHCMEMS P

SALES & SUPPORT OFFICES

Arranged alphabetically by country s7
)

GREAT BRITAIN
See United Kingdom

GREECE

Kostas Karaynhis 5.4,

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHOMOS EMP

PLAISIO S.A.

G. Gerardos

24 Sfournara Strest
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telgx: 4192 TELTRO GU
ACHCMCSEMP

HONG KORG
Hewleit-Packard Hong Kong, Lid.
GP.0. Box 795

5th Floor, Sun Hung Kai Cenire
30 Harbouwr Road

HOMG KONG

Tel: 5-8323211

Telex: BE67E HEWPA HX
Cable: HEWPACK HONG KONG
ECHCSP

CET Lid.

1402 Tung Wah Mansion
188-203 Hennessy Rd.
Wwanchia, RONG KONG

Tel: 5-729376

Telex: 85148 CET HX

oM

Schimidt & Co. {Hong Kong) Lid.
Wing On Cenlre, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HY

AM

ICELAND

Elding Trading Company inc.
Hafnamvoli- Tryggvagot
P.C. Box 835

IS-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

MDA

Computer products are sold through
Blue Star Lid. Al computer repairs and
maintenance service is done through
Computer Maintenance £orp,

Blue Star Lid.

Sabri Complex § Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cablg: BLUESTAR
ACH".CMCS" £

Blue Star Lid.

Band Box House
Prabhadevi

BOMBAY 400 025
Tel: 422-3107

Telex: 011-3751
Cable: BLUESTAR

AM

Blue Star Lid.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 427-6155

Telex: 011-4093
Cable: FROSTBLUE
ALCH CMCS* EM

Bilue Star Lid.

Kalyan, 19 Vishwas Colony
Alkapur, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star {1d,

7 Hare Streef
CALCUTTA 700 001
Tel: 12-01-31

Telex; 021-7655
Cabie: BLUESTAR
AM

Biue Star Ltd,

133 Kodambakkam High Road
MADRAS 600 034

Tel- 82057

Telex: G41-379
Cable: BLUESTAR

AM

Biue Star Lig.
Bhandari House, 7ih/8th Floors
81 Nehru Place

NEW DELHI 110 024
Tai- 682547

Telex: 031-2463
Cable: BLUESTAR
ACHCMCS " EM

Blue Star Lid.

15/16:C Wellesley Rd.
PUNE 4110711

Tel 22775

Cable: BLUE STAR

A

Biue Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Lid.

T.C. 7/603 Poormima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 85739

Telex: 0884-259

Cable: BLUFSTAR

£

Compuler Mainfenance Corporation
Lig

115, Satofini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2060

CH*"



D

SALES & SUPPORT OFFICES

Arranged alphabetically by country

INDONESIA

BERCA indonesia F.T.
P.C.Box 496/Jki,

J Abdut Muis 62
JAKARTA

Tel: 21-373006

Telex: 46748 BERSAL 14
Cable: BERSAL JAKARTA
P

BERCA indongsia F.T.
P.O.Box 2497/Ikf

Anlara Bidg., 17th Floor
Ji Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344- 181

Telex: BERSAL 1A
ACSEM

BERCA Indonesia P.T.
P.O. Box 174/8BY.

J Kutef No. 17
SURABAYA

Tel: 88172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A EMP

IRAG

Hewlelt-Packard Trading S.A.
Service Operation

Al Mansoor City 9B/3/7
BAGHDAD

Tei: 551-48-73

Telex: 212-455 HEPAIRAD K
CHCS

IRELAND
Hewlett-Packard freland Lid.
82/83 Lower Leeson Sireet
DUBLIN 2

Tel: GOG1 60880C

Telex: 3043¢

ACH.CM CSEMP

Carcliac Services Lid
Kilmore Road

Artane

DUBLIK 5

Tel: (01} 351820

Telex: 30439

M

ISRAEL

Fidan Eleclronic inslrument Lid.
P.0.Box 1270

JERUSALEM 91000

16, Ohaliav 1.

JERUSALEM 94467

Tel: 533 221, 553 242

Telox: 25231 AB/PAKRD I

A

Eleclronics Engineering Division
Motorola fsrael Lid.

16 Kremengtski Streel

PO. Box 25018

TEL-AVIV 67698

Tel: 3 88 388

Telex: 33569 Moiil Il

Cable: BASTEL Tel-Aviv
CHCMOCSEMP

ITALY

Hewleli-Packard Hafiana S.p.A
Traversa 99C

Via Giulio Pefroni, 18

-7C124 BAM

Tel: 080) 41-07-44

M

Hewlelt-Packard ltakana S.p.A.
Via Martin Luther King, 38/
40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CHEMS

Hewigt-Packard lialiana 5.p.A.
Via Principe Nicola 43G/C
[-95126 CATANIA

Tei: (085) 37-10-87

Telex: 970291

CFP

Hewletl-Packard Haliana S.p.A.
Via . Di Vitiorio @

1-20063 CERNUSCO SUL KAVIGLIO
{Milanc)

Tel: (02) 823691

Telex: 334832
ALH,CM,CS.EMP P
Hewlet-Packard ltaliana S.p.A.
Via C. Colombe 49

{-20080 TREZZANO SUL NAVIGLIO
{Milano}

Tel: (G2) 4458041

Telex: 322116

.M

Hewlett-Packard ltaliana S.p.A.
Via Nucva San Rocco a
Capodimonts, B2/A

80131 NAPGLI

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlelt-Packard ltafiana S.p.A.
Viale G. Modugne 33

|-18156 GENCVA PEGLI

Tei: {010) 68-37-07

Tetex: 215238

EC

Hewlett-Packard Haliana S.p.A.
Via Pelizzo 15

|-35128 PADOVA

Tel: (049) 6564888

Telex: 430315

ACHEMS

Hewletl-Packard Htaliana S.p.A.
Viale C. Pavese 340

{-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514
ACHCMCSEMS P
Hewleil-Packard ltafiana S.p.A,
Via di Casellina 57/C

i-50018 SCANDICCI-FIRENZE
Tel: {055) 753863

Hewlelt-Packard ltaliana S.p.A.
Corso Svizzera, 185

10144 TORING

Tel: (011) 74 4044

Telex; 221078

CHE

JAPAN
Yokogawa-Hewlell-Packard Lid.
152-1, Onna

ATSUGH Kanagawa, 243

Tel: (0462) 28-0451

CM.C* E
Yokogawa-Helwett-Packard Lid.
Meili-Seimei Bidg, 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: 472 25 7701

E,CHCS

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimel Hiroshima Bldg.
§-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel 82-241-0611
Yokogawa-Hewiett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlelt-Packard Lid.
Kumagaya Asahi 82 Bidg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: {0485) 24-6583

CH,CME
Yokogawa-Hewlelt-Packard Lid.
Asahi Shinbun Daiichi Seimet Bidg.
4-7, Hanabata-cho
KUMAMOTO,860

Tel: {0G63) 54-7311

CHE
Yokogawa-Hewlett-Packard Lid.
Shin-Kyolo Center Bldg.

614, Higashi-Shickcfi-che
Karasuma-Nishiiru

Shiokoji-dor, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0821

CHE
Yokogawa-Hewlelt-Packard Lid.
Mito Mitsul Bldg

4-73, Sanno-mary, 1 Chome
MITO, ibarakt 310

Tel: (8292) 25-7470

CH,CME
Yokogawa-Hewlel-Packard Lid.
Sumitomo Selmel 14-9 Bldg.
Meteki-Minami, 2 Chome
Nakameura-ku

NAGOYA, 450

Tel (052 571-5171
CH,CM.CS.E,MS

Yokogawa-Hewlell-Packard Lid.
Chuo Bidg .,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

QSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
ACHCM.CSEMP P
Yokogawa-Hewlett-Packard Lid.
27-15, Yabe, 1 Chome
SAGAMIMARA Kanagaws, 229
Tel 0427 53-1311

Yokogawa-Hewleit-Packard Lid.
Jaiichi Seimei Bidg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku, TOKYQ 160

Tel: 03-348-4611

CHE
Yokogawa-Hewlelt-Packard Lid.
28-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: {03) 331-611

Telex: 232-2024 YHPTOK
ACH.CM G5 E MP P
Yokogawa-Hewlett-Packard Lid.
Daiichi Asano Building

2-8, Odori, 5 Chome
UTSUNQHMIYA, Tochigi 320

Tel: {0286} 25-7155

CHCSE

Yokogawa-Hewlelt-Packard Lid.
Yasuda Seimel Nishiguchi Bldg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

CHOME

JORDAN

Mouasher Cousing Company
P.O. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMF

KENYA

ADCOM Lid., Inc., Kenya
P.0.Box 30070

NAIRGR!

Tel: 331955

Telex: 22639

FM

KOREA

Samsung Eleclronics HP Division
12 Fi. Kinam Bldg.

San 75-31, Yeoksam-Dong
Kangnam-Ku

Yeongdong P.0. Box 72

SEOUL

Tel 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHOMOS EMP

KUWAIT

Al-Khaldiva Trading & Contracling
P.0. Box 830 Safaf
Kuwarr

Tel 42-4810, 41-1726
Telpx: 2248 1 Areeg ki
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
KUAIT

Tel: 42-2846, 42-3801
Telex: 22247 Mafin ki

P

LEBANCHN

GM Dolmadjian
Achrafieh

P.0. Box 165.167
BEIRUT

Tel: 290293

MP

Compuler information Systems
P.0. Box 11-6274
BEIRUT

Tel: 8340 73
Telex: 22259

c

LUXEMBOURG
Hewleti-Packard Belgium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: {02} 762-32-00

Telex: 23-494 paloben bru
ACHCM.CS.EMP P

MALAYSIA

Hewiell-Packard Sales (Malaysia)
Sdn. Bhd.

s Fioor, Bangunan British
American

Jalan Semanlan, Damansara Heighls
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHE MP*




MAYLAYSIA {Cont’d)
Protel Engineering

P.0.Box 1917

Lot 6624, Section 64

23/4 Pending Rpad

Kuching, SARAWAK

Tel: 36299

Tolex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Lid,
Notabie Rd

MRIEHEL

Tel: 447 47, 455 66
Telex: Mecia MW 649
EPRP

MEXICO

Hewleli-Packard Mexicana, S.A.
de G.V,

Av. Periferico Sur No, 6501
Tepepan, Xochimilco

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
A,CH.CS EMS.P
Hewlelt-Packard Mexicane, S.A.
de C.V.

Ave. Coloria def Valle 409

Col. del Valle

Municipio de Garza Garcia
MONTERREY, Nuevo Lson

Tek 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Defeg. Cuauhtémoc
MEXICO D.F. 05140

Tel- 553- 1206

Telex: 17-72755 ECE MF

M

MORQCCO
Dolbeau

81 rue Karalchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
3

Gerep

2 rue d'Agadi

Bofte Postale 156
CASABLANCA

Tel: 272093, 2720895
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederlang B.V.
Yan Heuven Goedharilaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL 1180 AR AMSTELVEERN

Tek: {020) 47-206-21

Telex: 13 216 HEPA NL

A CHOMCS.EMPP
Hewlell-Packard Nederland B.V.
Bongerd 2

NL 2806VK CAPELLE A/D |SSSEL
P.O. Box 41

Nt 2900AA CAPELLE A/D IUSSEL
Yel: (10) 51-64-44

Telex: 212671 HEPAC NL
ACHCSE

Hewleti-Packard Nederiand B.Y.
Pasloor Peterssiraat 134-136
NL 5612 LV EINDHOVEN

P.O. Box 2342

NL 5600 CH EBDHOVEN

Tek (040) 326911

Telex: 51484 hepae ni

ACH " EM

NEW ZEALAND
Hewietl-Packard (N.Z) Lid.

5 Owens Road

£.C. Box 26-189

£psom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CHCM.EP*

Hewleit-Packard (N.Z.) Lid.
4-12 Cruickshank Sireet
Kilbirale, WELLINGTON 3

P.C. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CHECMEP

Northrop Instruments & Systems Lid.
369 Khyber Pass Road

P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 80605

AM

Northrop Instruments & Systems Lid.
110 Mandeville St

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems 14,
Sturdee House

85-87 Ghuznee Street

P.O. Box 2408

WELLINGTOK

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See Unifed Kingdom

MORWAY
Hewlett-Packard Norge A/S
Folke Bernadolies vei 50
P.C. Box 3558

N-5033 FYLLINGSDALEN {Bergen)
Tel: 3047/5/16 55 40
Telex; 16621 honas n
CH,CS,E,MS
Hewlett-Fackard Norge A/S
Osterndalen 16-18

P.C. Box 34

N-1345 GSTERAS

Tel: 0047/2/117 11 80
Telex: 16621 hpnas n
ACH,CM,CS EMP

COMAN

Khimyjif Ramdas

£0. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
FP.0.Box 169

MUSCAT

Telr 734 201-3

Telex: 3274 BAHWAN MB

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN

Mushke & Company Lid,
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 51071

Cable: FEMUS Rawalpingt
AEM

Mushko & Company Lid,
Oosman Chambers
Abdkdtah Haroon Road
KARACH! 0302

Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMPT

PANARMA

Elecirénice Balboa, $.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA 5

Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cra Fleciro Médica S.A.

Los Fiamencos 145, San lsidro
Casilla 1030

LikA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
CMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amoirsolo Cor. Herrera
Steet

Legaspi Vilage, Makati

P.O. Box 1510

Meiro MAKILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACHEOSEM

Electronic Specialists and Proponenis
Inc.

890-8 Epifanio de los Santos Avenig
Cubao, QUEZOR CITY

P.O. Box 2649 Mahila

Tel- 98-96-81, 98-96-82, 98-95-83
Telex; 40018, 42000 ITT GLOBE
MACKAY BOOTH

P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
SARL.

P.O. Box 2761

Av. Antonic Augusto de Aguiar 138
P-LISBON

Tel: (19} 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2

1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA

,D

Felpctra-Emprasa Téchica de
Equipmenlos Eléctricos SARL.
Rua Rodrigo da Fonseca 103
P.C. Box 2531

F-LISBON 1

Tel: {15} 68-60-72

Telex: 12508

CHCSEF

3
PUERTO RICD
Hewlett-Packard Puerto Rico
Ave, Mufioz Rivera #101
Esg. Calle Ochoa

HATO REY, Puerto Rico D0918
Tel: {8089) 754-7800
Hewlett-Packard Puerto Rico
Cale 272 Edificio 203

Urb. Country Club

RIQ PIEDRAS, Puerto Rico

P.C. Box 4407

CARCLINA, Puerto Rico 00628
Tel: (809) 762-7255

ACHLS

GATAR
Computearbia

P.0. Box 2750
DOHA

Tel: 883555

Telex: 4806 CHPARB
]

Easlern Techmical Services
P.0.Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH

Nasser Trading & Contracting
P.0.Box 1563

DORA

Tel: 2217C, 23539

Tejox: 4439 NASSER DH

M

SAUDI ARABIA
Modern Elecironic Establishment
Hewlelt-Packard Division
P.0. Box 22015

Thuobah

AL-KHOBAR

Tel: 895-1760, 895-1764
Tolex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CHCSEM

Modern Elecironic Establishment
Hewlelt-Packard Division
F.0. Box 1228

Redec Plaza, 6ih Floor
JEDDAH

Tei: 644 38 48

Telgx: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CHCS.EM

Modern Flectronic Establishment
Hewleitl-Packard Division
F.O0.Box 22015

RIYADH

Tel: 4971-97 15, 481-63 87
Telex: 202049 MEERYD SJ
CHCS.EM

Abdtd Ghani Ef Ajou

P.O. Box 78

RIYADH

Tel 4041717

Telex: 200 932 EL AJOU

P

SCOTLAND
See United Kingdom

SINGAPORE

Hewletl-Packard Singapore {Sales}
Fte. Lid.

#08-00 inchcape Houge

450-2 Mexandra Road

P.0. Box 58 Alexandra Rd. Post Office
SINGAPORE, 9115

Tel: 631788

Telex: HPSGSO RS 34200

Cabie: HEWPACK, Singapore
A,CH,CS EMS.P
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SALES & SUFPUNIT URFFICES

Arranged aiphabetically by country

SINGAPORE (Cont’d)

Dynamar Imemational Lid.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

oM

SOUTH AFRICA

Hewiett-Packard So Africa (Pty.} Lid.

P.0. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7854

Telex: 57-20006

ACECMEMS P

Hewleit-Packard So Africa {Ply.) Lid.

P.0. Box 37098

82 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlet!-Packard So Africa (Pty.) Lid.

8 Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 8000
Tel 041-302148

CH

Hewlelt-Packard So Africa {Piy.) Ltd.

P.0.Box 33345

Glenstantia 0G10 TRANSVAAL
15t Floor East

Consiantia Park Ridge Shopping
Cenlre

Constantia Park

PRETORIA

Tei: 982043

Teiex: 32163

CH.E

Hewiett-Packard So Alrca {Pty.) Lid.

Privale Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A.CH.CM,CS.E MS,P

SPAIN

Hewleit-Packard Espafiola S.A.
Calle Entenza, 321
E-BARCELONA 20

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
ACH,CSEMS P
Hewletl-Packard Espaficla S.A.
Calle San Vicente S/No

Edificio Adbia I

E-BILBAQ 1

Tel: 423.83.06

ACHEMS

Hewlett-Packard Espaficla S.A.
Crta. de 1a Corufig, Km. 16, 400
Las Rezas

E-MADRID

Tai {1) 837.00.11

CH.CSM

Hewleli-Packard Espaficla S.A,
Avda. S. Francisco Javier, $/no
Planta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 64.44.54

Telex: 72633

ACSMSP

Hewleti-Packard Espafola S.A.
Calle Ramon Gordifio, 1 (Entlo.3)
E-VALENCIA 10

Tet: 361-1354

CH,P

SWEDEN

Hewielt-Packard Sverige AB
Sunnanvagen 14K

S-22226 LUND

Tel: {046) 13-69-79

Telex: {854} 17886 (via Spanga
office}

CH

Hewiett-Packard Sverige AB
Ostea Tuligatan 3

§-21128 MALMO

Tel: (C40) 70279

Telex: {854) 17886 (via Spinga
office}

Hewlett-Packard Sverige AB
Vasira Vinlergatan 8

$-70344 QREBRO

Tel (19) 10-48-80

Telex: (854) 17886 {via Spinga
office)

CH

Hewlatt-Packard Sverige AB
Skalhoftsgatan 9, Kista

Box 18

S-16393 SPANGA

Tel: {38) 750-2000

Telex: (854) 17886

Telefax: {08) 7527781
ACH.CM,CSEMSP
Hewlelt-Packard Sverige AR
Fritalisgatan 30
S-42132 VASTRA-FROLUNDA
Tel: {331) 49-08-50

Telex: (854) 17886 {via Spinga
office}

CHEPR

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarasirasse 12

CH-4058 BASEL

Tel: (1) 33-50-20

A

Hewiett-Packard {Schweiz) AG
7, rue du Bols-du-Lan

Case Postale 365

CH-1217 MEYRIN 2

Tel: (0041) 22-83-11-11
Telex:27333 HPAG ¢H
CH.CM,CS

Hewletl-Packard (Schweiz} AG
Alimend 2

CH-BGH7 WIDEN

Tel: (0041) 57 31 21 11
Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS EMS P

SYRiA

General Feclronic Inc.

Nur! Basha Ahnaf Ebn Kays Street
P.O. Box 5781°

DAMASCUS

Tel: 33-24-87

Telex: 411215

Cable: EL ECTROBOR DAMASCUS
3

Middle East Elecironics
P.0.Box 2308

Abu Rumnaneh
DAMASCUS

Tel 3345892

Telex: 411 304

M

TAIWAN

Hewlet!-Packard Far Zast Lid.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KACHSIUNG

Tel: (07) 241-2318

CH,CSE

Hewleti-Packard Far East Lid.
Taiwan Branch

8th Floor

337 Fu Hsing Norih Road
TAIPE

Tel: {02) 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
ALCHCMCSEMFP

ing Lih Trading Co.

3rd Floor, 7 Jen-Al Road, Sec. 2
TAIPEI 106

Tel: (02} 3948191

Cable: INGLIH TAIPE!

A

FTHAILAND

Unimegsa

30 Pafpong Ave., Suriwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ALCHCSEM

Bangkok Business Fquipment Lid.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-867 1
Telex: 87669-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telfecoms Lid.
50/A Jerningham Avenue
FO. Box 732
PORT-OF-SPAIN

Tel 62-44213, 62-44214
Telex: 235,272 HUGCO W&
CMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberle
TUNIS

Tel: 280- 144

EFP

Corema

1 ter. Av. de Carlhage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Lid.
lran Cadoesi No. 7
Kavakiidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
£

EMA

Megina Eldemn Sokak No.41/6
Yuksel Caddesi

ANKARA

Tel: 175 822

Telex: 42 591

M

UNITED ARAB EMIRATES
Ermnitac Ltd.

P.O. Box 2711

ABU DHABI

Tel: 82 04 19-20

Cable: EMITAC ABUDHAB!
Emilac LId,

P.O. Box 1641

SHARJAH

Tel: 5871 181

Telex: 68136 Emitac Sh
CHUSEMFP

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard L.id.
Trafaigar House

Navigation Road
ALTRINCHAM

Cheshire WA14 1NY

Tel: 061 628 422

Teiex: 668068
ACHCSEMMS P
Hewlett-Packard Lid.
Elstree House, Eistree Way
BOREHA#WOOD, Herts WDE 156
Tel: 01 207 5006

Telex: 8852718

E.CHCS,P
Hewlett-Packard Lid.
Qakfieid House, Qakfield Grove
Cliftor BRISTOL, Avon BSS 28N
Tei: Q272 736806

Telex: 444302

CHCSEP
Hewlett-Packard Lid.
Bridewell House

Bridewell Place

LONDON ECAV 8BS

Tel: 01 583 6565

Telex: 298163

CH,CS,F

Hewleti-Packard Lid.
Fourier House

257-263 High Street
LONDON COLKEY

Herts, AL2 1HA, St Albans
Tel: 727 24400

Telex: 1-8952716

CH,CS

Hewlett-Packard Lid.
Pontefract Road
NORMANTON, West Yorkshire WFS 1RN
Tel: 0624 885566

Telex: 557355

CH,CS P

Hewleti-Packard Lid.

The Quadrangle

106-118 Station Road
REDHILL, Surrey RH1 1PS
Yel: 0737 68655

Telex: 947234
CHCSEP




GREAT BRITAIN {Cont’d)
Hewlelt-Packard Lid,
Avon House

435 Siratford Road
Shiriey, SOLIHULL, West Midlands
B90 4BL ’

Tel: 621 745 8800
Telex: 339105
CHCSEP
Hewiett-Packard Lid.
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire 03 300

Tel: 04218 8767

Telex: 477138

CH.CSP

Hewlett-Packard Lid.
Eskdale Rd.

Winnersh, WOKINGHAM
Berkshire RG11 5027

Tel: 0734 606622

Telex: 848884

E

Hewledt-Packard Lid.
King Stree! Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178
A,CH,CS.E M MP P
Hewlett-Packard Lid.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 0344 773100
Telex: 848805
CH,CSEP

IRELAND

NORTHERN IRELAND
Hewlelt-Packard Lid.
Cardiac Services Buiiding
G5A Finaghy Road South
BELFAST BT10 OBY

Tel: 0232 625-566

Telex: 747626

CH,CS

SCOTLAND
Hewiett-Packard Lid.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188
Telex: 72682
CH,CM,CS.E M,P

UNITED STATES

Alabama
Hewlelt-Packard Co.
700 Century Park South, Suite 128
BIRMINGHARM, AL 35226
Tel: (205) 822-6802

A CHM
Hewlelt-Packard Co.
42C Wynn Drive
HUNTSVILLE, AL 35805
P.C. Box 7700
HUNTSVILLE, AL 35807
Tel: (205) 830-2000
CH,CM,CS.EM®

Arizona

Hewlett-Packard Co.

8080 Peinte Parkway West
PHOENIX, AZ 85044

Tet: (602) 273-8000

A CH,CM,CS,E.MS

Hewiell-Packard Go.
2424 East Aragon Road
TUCSON, AZ 85706

Tei: (602) 880-4831
CHEMS*"

Celifornia
Hewlett-Packard Co.

99 South Hill Dr.
BRISBAKE, CA 94005
Tel: {415) 330-2500
CH,CS

Hewietl-Packard Co.
P.0. Box 7830 (93747)
5080 E. Ginton Avenue, Suite 102
FRESNO, CA 83727

Tek: {209) 252-9652
CH,C8MS
Hewlell-Packard Co.
P.C. Box 4230

1430 East Orangethorpe
FULLERTOM, CA 82631
Tel: {714) 87G-1000
CH,CM,CS,EMP
Hewlet!-Packard Co.
326 5. Keliogg, Suite B
GOLETA, CA 83117

Tel: (B05) 867-3405

CH

Hewleti-Packard Co.
5400 W, Hosscrans Boulevard
LAWNDALE, CA 90260
F.0. Box 82105

LOS ANGELES, CA 96009
Tel: (213) 970-7500
Teiex: 910-325-8608
CH,CM,CS,MP
Hewlell-Packard Co.
3185 Porter Oaks Drive
PALO ALTO, CA 94304
Tet: (415) 857-80C0
CH,CS.E
Hewlett-Packard Co.
4244 So. Market Court, Suitz A
P.0. Box 15976
SACRAMENTO, CA 95852
Tei: (§16) 929-7222
A*,CH,CS EMS
Hewiefi-Packard Co.
9608 Aero Drive

P.0. Box 23333

SAK DIEGO, CA 82138
Tei: (619) 279-3200
CH.OM.CS EMP
Hewlett-Packard Co.
2305 Camine Ramon “C”
SAN RAMON, CA 94583
Tel: {415} 838-5900
CHES

Hewlett-Packard Co.
3005 Scott Boulevard
SANTA CLARA, CA 95050
Tel: {408) 988-7000
Telex: 910-338-0586
A,CH.CM,CS.E MP
Hewlelt-Packard Co.
5703 Corsa Avengye
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-680C

£ CH* CS”

Colorado
Hewlett-Packard Co.

24 inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000
A,CH,CM,CSE MS

SALES & SUPPORT OFFICES

7
Arranged alphabetically by country g

Connecticut
Hewlet-Packard Co.

47 Barnes Industrial Road Seuth
P.0. Box 5007

WALLINGFORD, CT 068492

Tet (203) 265-7801
ACH,CM,CSEMS

Florida

Hewiett-Packard Co.

29061 N.W. 62nd Street

P.O. Box 24210

FORT LALDERDALE, FL 33307
Teh (305) 973-2600
CH,CS.EMP

Hewieti-Packard Co.

6177 Lake Elienor Drive

P.O. Box 13810

ORLANRO, FL 32850

Tek (305) 858-2000
A,CH,GM,CS,EMS
Hewlsil-Packard Co.

57508 M. Hoover Bivd., Suile 123
F.0. Box 15200

TAMPA, FL 33614

Tet: (813) 884-3282

A* CH,CM.CS,E* M*

Gaorgia
Hewletl-Packard Ce.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404} 855-15C0
Telex: §10-768-4880
A,CH,CM,CS.EMP

Hawait

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 19C
567 South King Street
HONCLULY, H 86813

Tel: {B08) 526-1555
ACHEMS

Hinois

Hewleti-Packard Co.

304 Eidoraco Road

F.0. Bex 1607
BLOOMINGTON, Il 81701
Tel: (309) 662-94 11

CH Ms*“

Hewleit-Packard Co.

1100 31st Street, Suite 100
DOWHERS GROVE, i 60515
Tel: (312} 960-5760

CH,CS '
Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 80008
Tel: {312) 255-980C

Telex: §10-687-1066
ACH.CM,CSEMP

Indiana

Hewleti-Packard Co.

73C1 No. Shadefand Avenue
P.0. Box 50807
INDIANAPOLIS, IN 46250

Tel: (317 84241000
A,CH,CM,CSEMS

lowa

Hewlell-Packard Co.

1778 22nd Sireet, Suite 1
WEST DES MOINES, 1A 50265
Tel: (515) 224-1435
CHMS**

Kansas
Hewleit-Packard Co.
7804 East Funston Road, #203
WICHITA, KS 67207
Eel: (316} 684-8481
H

Kentucky

Hewlelt-Packard Co.

10300 Lina Staticn Road, #100
LOUISVILLE, KY 40223

Tel: (502) 426-0100
A,CH,CS,MS

f.ouisiana
Hewleit-Packard Co.
169 James Drive East
$T. ROSE, LA TO087
P.0. Box 1449
KEKNER, LA 70063
Tel: (504) 467-4100
A,CH,CS.E MS

Maryiand
Hewiett-Packard Co.
3701 Koppers Slreet
BALTIMORE, MD 21227
Tel: (301) 844-56800
Telex: 710-862-1943
ACH,CM,CS,E MS
Hewlett-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel (3C1) 848-6370
A,CH,CM,GS E MP

Massachusaeits
Hewlett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tek {§17) 682-1500
AC,CM,CS,CM.E MP F*
Hewlett-Packerd Co.
32 Hartwell Avenug
LEXINGTON, MA 02173
Tel: (617) B61-886C
CH,CS.E

Michigan
Hewleti-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, W 40508
Tel: (B818) 957-1970
CH,CS M5
Hewleit-Packard Co,
1771 W. Big Beaver Road
TROY, Mi 48084

Tel: (313) 643-68474
CH.CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpentaur Ave.
ST. PAUL, MN 55113
Tel: (612) 644-1100
ACHCM,CS.EMP

Missouri
Hewietl-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS E.MS
Hewlelt-Packard Co.
13001 Hellenberg Drive
BRIDGETON, MO 63044
Tel: {314) 344-5100
ALCHCSEMP



O
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Arranged alphabetically by country

UNITED STATES (Cont'd}

MNebraska
Hewlet-Packard

10824 Old Mill Rd., Suite 3
OMAHA, NE 88154

Tel: (402) 334-1813
CMMS

New Jersey
Hewleti-Packard Co.
120 W. Genlury Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CH,CM,CS,E MP
Hewlett-Packard Co.

B0 New England Av. West
PISCATAWAY, NJ 08854
Tek (201) 981-1198
ACH.CM,CSE

New Mexico
Hewlett-Packard Co.
11300 Lomas Blvd NE.
P.O. Box 11634
ALBUQUERQUE, NM 87112
Tel: (505} 292-1330
CH,CS.E MS

New York
Hewlell-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: {518) 458-1550
A.CH.EMS
Hewlet!-Packard Co.
9600 Main Street

P.G. Box AC

CLARENCE, NY 14031
Tel: (718) 759-8621

CH

Hewleti-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716} 223-9950
CH,CM,CS,E MS
Hewietl-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: {315) 451-1820
A,CH,CM,E MS
Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Streel & 8th Avenue
MANHATTAN NY 10119
Tel: (212) §71-080C
CH,CS.E* M"
Hewlett-Packard Go.
250 Wesichester Avenue
WHITE PLAINS, NY 10604
Tel: {314} 684-6100
CM,CHCSE
Hewlet!-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: {516) 821-0300
ACH,CM,CS.EMS

Norih Carolina
Hewlett-Packard Co.
5605 Roannhe Way

£.0. Box 26500
GREENSBORO, NC 27420
Tel: (919) 852-1800
ACH,CM,CSEMS

Ohio
Hewletl-Packard Co.
9620 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS MS
Hewlet!-Packard Co.
16500 Sprague Road
CLEVELARD, OH 44130
Tel: (216) 243-7300
ACH,CM,CSEMS
Hewleit-Packard Co.
862 Crupper Ave,
COLUMBUS, OH 43226
Tel: (614} 436-1041
Eif Nov, 25, 1983
€75 Brooksedge Bivd.
WESTERVILLE, OF 43081
CHOMCSE*
Hewlett-Packard Co.
330 Progress Re,
DAYTON, OH 45449
Tel: {513) 858-8202
ACH CME* MS

Oklahoma
Hewlel-Packard Co.

304 N. Meridian, Suite A
P.0. Box 75608
OKLAHOMA CITY, OK 73147
Tel; (405) 946-949%

A CHE" MS
Hewletl-Packard Co.

3840 S. 103rd E. Avenue, #100
P.C. Box 35747

TULSA, OK 74153

Tel: (818} 665-3300

A** CHCSM*

Oregon
Hewiett-Packard Co.
9255 S. W. Pioneer Court
P.0. Box 328
WILSONVILLE, OR 97070
Tek: {503) 682-8000
ACHESE" MS

Pennsylvania
Hewlett-Packard Co.
111 Zela Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH.CS.EMP
Hewleti-Packard Co.
2750 Monroe Bowlevard
P.0.Box 713

VALLEY FORGE, PA 18482
Tel; {215) 666-9000
ACHOMEM

South Carolina
Hewlett-Packard €o.
Brookside Park, Suite 122
1 Harbison Way

P.C. Box 21708
COLUMBIA, SC 26221

Tei: (803} 732-0400
CHEMS

Hewlett-Packard Co.
Koger Executive Center
Chesterfieid Bldg., Suite 124
GREENVILLE, SC 29615
Tel: {803} 297-4120

Tennessee
Hewlett-Packard Co.

224 Peters Road, Suite 102
P.O. Box 22490
KNOXVILLE, TN 37922

Tel: {615) 691-2371

A* CHMS

Hewlett-Packard Go.
3070 Direclors Row
MEMPHIS, TN 38131
Tel: {901) 346-8370
ACHMS

Texas
Hewlett-Packard Co.
4171 Nonth Mesa

Sulite £-110

EL PASO, TX 78802

Tet: (918} 533-3585
CH.E" MS™~
Hewiefi-Packard Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel: §713) 776-6400

A CHOM,CS EMP
Hewlett-Packard Co.
930 E. Campbell Rd.
P.0, Box 1270
RICHARDSON, TX 75080
Tel: {214} 231-6101
ACHCOMCS EMP
Hewleit-Packard Co.
1020 Cendral Parkway South
P.C. Box 32943

SAN ANTONIO, TX 78216
Tel: {(512) 494-8336
CH,CS.EMS

Utah

Hewlelt-Packard Co.
3530 W. 2100 South
SALTLAKE CITY, UT 84119
Tel: (801) 974-1700
ACHCSEMS
Virginia
Hewleft-Packard Co.
4308 Cox Road

GLEN ALLEN, VA 23060
£.0. Box 9669
RICHMOND, VA 23228
Tel: (804) 747-7750
A.CH,CS EMS

Washington
Hewlsit-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tei: (206) 643-4000
A,CH,CM.CS,E MP
Hewlett-Packard Co.
Suite A

708 North Argonne Hoad
SPOKANE, WA 68212
Tek {509 922-7000
CH.CS

West Virginia
Hewiefi-Packard Co.
4604 MacCorkle Ave.
P.0. Box 4297
CHARLESTON, WY 25304
Tel: {304) 825-0492
AMS

Wisconsin
Hewlett-Packard Co.

158 5. Sunny Siope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
ACHCSE* MP

URUGUAY

Fablo Ferrando S.A.C. el
Avenida Halia 2877
Casilia de Correo 370
HMONTEVIDEQ

Tel: B0-2586

Telex: Public Booth 801
A CMEM

VENEZUELA

Hewiett-Packard de Venezusla C.A.
3AA Transversal Los Ruices Norte
Edificic Segre 1,2 & 3

Apartade 50933

CARACAS 1071

Tel 238-4133

Teiex: 251046 HEWPACK
ACHCSEMSP

Hewlet!-Packard de Venezuela C.A.
Calle-72-Endre 3H v 3Y, No. 3H-40
Edificio Ada-Evelyn, Local B
Apariado 2646

ACO1, MARACAIBO, Estado Zulia
Tel: (061) 80.304

CE*

Hewlett-Packard de Venezuela C.A,
Cafie Vargas Rondon

Edificio Seguros Carabobo, Fiso 10
VALENCIA

Tel: (041} 51 385

CHCSP

Bioelectronica Medica C.A.

Calie Buen Paslor

Ediif. Cota Mil-Fiso 2 y Semi Solano 1
Bolgita Norle

Apartado 507 10 CARACAS 10504
Tel: 239 84 41

Telex: 26518

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458
SALISBURY

Tel: 705 2371

Tefex: 4-122 BH
CEMP

July 1983
indicates main office
HP distributors are printed in italics.

5252-6900




