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WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING
ANY INSTRUMENT.

1. IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-
TRANSFORMER MAKE SURE THAT THE COMMON TERMINAL OF
THE AUTO-TRANSFORMER IS CONNECTED 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 OUTLET PROVIDED WITH
A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR
(GROUNDING). * 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 outlet is not sufficient ).

d. Check correct type and rating of the instrument fuse(s}.




CERTIFICATION

Hewlett-Packard Company certifies that this product met ils published
specifications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Bureau of Standards, to the extent allowed by the Bureau’s calibration
facility and to the calibration facilities or other International Standards
Organization members.

ASSISTANCE

Produet maintenance agreements and other customer assistance agreernents are
available for Hewlett-Packard products.

For any assistance, contact your Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this menual.

NOTICE

The information contained in this document is subject to change without
notice.

Hewlett-Packard shall not be liable for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use
of this material.

This document contains proprietary information which is protected by
copyright. All rights are reserved. No part of this document may be
photocopied or reproduced without the prior written consent of the
Hewlett-Packard Ltd.




EMC COMPLIANCE

This product has been tested and complies with FTZ 1046 when used with the
following cables:

Cable HP Part Number
Weco 310 15513A EO1
15 pin D 15707A EO1
RS-232/V.24 15714A EO01

PRINTING HISTORY

The Printing History shown below lists all Editions and Updates of this manual
and the printing date(s). The first printing of this manual is Edition 1. The
Edition number increments by 1 whenever the manual is revised. Updates,
which are issued between Editions, contain replacement pages to correct the
current Edition of the manual. Updates are numbered sequentially starting
with Update 1. When a new Edition is created, it contains all the Update
information for the previous Edition. Each new Edition or Update also
includes a revised copy of this printing history page. Many product updates or
revisions do not require manual changes and, conversely, manual corrections
may be done without accompanying product changes. Therefore, do not expect
a one-to-one correspondence between product updates and manual updates,

Edition 1 (37701-90000) December 1990
Update 1 (37701-90002) February 1991
Edition 2 (37701-90006) June 1991




WARNINGS

WARNING: Risk of electric shock

Ensure repeater power is switched off before connecting or disconnecting
connectors. Voltages up to £130 V dc may be present on telephone lines.

AVERTISSEMENT : Risque de choc electrique

Toujours couper l’alimentation du repetiteur avant de brancher ou de
debrancher des connecteurs. La tension de la ligne telephonique peut atteindre
+ 130 V cc.

WARNING

The instrument must be connected to the protective ground via the power cord
or the ground terminal provided at any time that there is a connection to the
instrument front panel.




WARRANTY

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from date of shipment. During the
warranty period, Hewlett-Packard Company will, at its option, either repair or
replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by HP. Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properly installed
on that instrument. HP does not warrant that the operation of the instrument,
or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environment
specifications for the products, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.
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What the T1 Tester Gives You

# Comprehensive measurements and interfaces to connect at all T1 points -
only one box to buy, carry and learn

s Graphic on-screen presentation - at-a-glance interpretation oflong-term tests
and no need to use a printer

w “Trouble scan” - saves running several tests or stepping through results to
find out what’s wrong

» Graphic, on screen presentation of T1 pulse shape - rapid distinction of
marginal pulse failures from gross failures, and simple detection of badly set
equipment '

® Built-in VF channel access allowing listéning, signaling bit display and
connection of a TIMS - easy circuit identification, checking if channels are
idle and channel performance measurements

® Automatic internal results storage, allowing results to be viewed or printed
later - no need to buy and carry field printers to record test results

s High resolution clock slips measurement with graphic presentation - faster
and more positive identification of timing problems on T1 networks

m Upgradibility - lasting value and protection of your investment in test
equipment :
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Getting Started

"This chapter tells you about the basic features of the instrument and shows you
how to use them. The items covered are:

a Switching on

u Setting the T1 Tester to a known state
# Returning to the basic measurement display
m Setting up a measurement

m Making a measurement

m Adding transmit errors

m Observing alarm indications

m Displaying an alarm record

s Displaying basic results and full results
a Adding transmit errors at a fixed rate
m Displaying received signal details

» Displaying a time related alarm record
» Sending line (CSU) loopcodes

x Displaying all error types together

Before Getting Started

Ensure that there are no cables connected to the instrument front panel.
Connect the instrument to a power supply of between 85 V ac and 264 V ac. If
in doubt see “Installation” in chapter 7.
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Getting Started

Switch On

You should see.

Followed by.

If the T'1 Tester is part of a combined
T1/Datacom Test Set, set the Datacom
module TEST SELECT to T1.

1-2 Getting Staried
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To Set the T1 Tester to a Known State

The T1 Tester can store 1 fixed and 5
user selectable test set-ups,
You are going to recall the fixed set-up.

Press

AUk FUNCTION  CRCRCERESKICEN

STORED SETTING NUMEER i0 ¥
You should see one of the AUX serrive reren o ’
FUNCTION diSpkayS With AUX 0 FACTORY DEFAULY SETTINSS
FUNCTION ~ highlighted. ;olnnnnmnnn
k] amstsirrrveesrinsann
4 BrwarasreeanrasvsLannan
5 smastusrsarértabssarentenaIRIE Y

$TRTUS: RECOVERED £1.0CK LG5S
STURED PULESE
3 &

AUX FUNCTION

NOTE :
The instrument starts up in the “last
used” state. Some of the settings in this
procedure may already be selected.

LOCK LOSS
STORED ALnris tfF PRIATERSE  MURE
TS OUTPUT [ oo
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Use ({F) and to highlight
STORED SETTING NUMBER

Select

0 is the fixed stored setting.

Highlight ACTION
Select

1-4 Getting Started

AUX

FUNCTION f STORED $EYTINGS ]

BETTING

STORED SETTING NUMBER

ACTICH

.COVERED CLGCK LOSS
Y Z

OFF 1

AR

FUNCTION { STORED SEYTINBS ]

SETTIN

LI

STRTUSH

STORED SETTIMG HUMBER

BRETECR
&

0 FACTERY DEFRULY $ETY

serameanaErenEaaas
robdbuunas
R R R R
rorroabrens

£Eo 1

hibisaana

I TTRY

rresuasssarare




To Return to the Basic Measurement Display

Any measurement set-up key will get you
to the basic measurement display. In this

case, Press (RESULTS).

FRAME { D4
PATTERN [ ORSS

TEST PEREOD [ CONTEINUOUS 3

1 CoIE [ BB2S}
1

You should see.

DISPLRY

To Set Up the Measurement

B L LosiC 1

ERAME [ D4
PAYTERN [ ORSS

t#ST PERIOD { CONTEINUOUS )

1 CODE [ BB283
¥

Set the display to:

DISPLRY { ERROR RESULTS ] [ LOGIC
. EAGIC R

[RINEWN [ STORRSE OFF ]

DISPLAY

[ ERROR RESULTS } [ LOGIC ] igFS e

[ BASIC RESULTS ] [STORE OFF). A RS s
AVERARGE ER o e as

Frofc
FESULTS

Al
WEQULTS

ELAPSED TIME  00d OOk GO 003
ST8TUS: RECOVERER CLOCK LUSS

lIIIIII iﬁiiiiii
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To Loop Transmit/Receive and Make a Measurement

Connect

TRANSMIT to RECEIVE

with a WECO 310 cable. Check that
received data is correct (green indicators
on).

Watch the ERRORS indicator flash and
the results display accumulate errors
when you press TRANSMIT ERROR

INSERT a few times.
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To See Alarm Indicator Operation

Break the signal path.

7

iy

i

You should see the alarm indication for
the current situation.

/
Z

R

N
% 3

=~

o

) / i
7

.

LA

X
N
.

\\T.

M ok
e
1114”

N

Y
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To See an Alarm Record

Reconnect the signal path.

As alarms have occurred in the current
test, you should see the HISTORY
indicator on.

Press (SHOW HISTORY) to see what they

were.

You can use this to check for the

occurrence of alarms on unattended tests.

The display is frozen but the test
is still running,.

Press {SHOW HISTORY ) again to

unfreeze the display.

Press (RESET HISTORY)-

You should see the HISTORY indicator
go off.
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To See More Results

FRAME ] 1 CODE [ BR8]
PRTTERKE  { QRSS 1

TEST PERIOD [ CONTINUGUS 1]

Highlight
[ ERROR RESULTS ][ LOGIC]

DISPLAY { ERROR RESULTS I I LOSIC 3
[ STCGRAGE OFF 3

£S5
SYNCHRONOUS ES

HEFS
ERRORS
AVERABE ER
CURREHT ER

Select

8TRTUS:
EASIC

[FULL-Y1} FRAME [ D4 T fOBE [ E8ZS]
PRTTERH { GRS H

TEST PERICD { CONTENUOUS ]

You should see. BISPLRY ¢ ERROR RESULTS ] [ 061C 3
TR [ STORE OFF ]

ES 3
£F§ 472
HEFS 99,9687
ERRORS 152923
RYERABE ER 2. 1E-04
CURREKT it Q

ELAPSED fIME  0Od 00h G7m %55

STATUS

ERS1C HLL NHHL Vb
FEBULTS
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To Add Transmit Errors at a Fixed Rate

Use to set TRANSMIT ERROR,

INSERT to 1E-3.

You should see
CURRENT ER ... 1.0E - 0.3.

FRAME [ 24 H COZE { B823]
PATTERN [ GRsS ¥

TESY PERIOD [ CaNTINUOUS }

BISPLAY [ ERROR RESULTS ] [ LOBIC 3
EEENGSINEN] [ SToRASE GEF )

E8 929
SYNCHRONOUS ES 8318
EFS 1900
“EFS 8Y5.%86 %
ERRORS 8, 364E+D7
AYERABE ER . 9E~03
CURRENT ER L, 0E-O8

ELAPSED TINE 00d 66h F¥m QOs

HLL
PESUL TS

STATUSYK

Use to set TRANSMIT ERROR INSERT to ERR FREE.
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To See Received Signal Details

Press (RESULTS).
Select

Watch the RECEIVER LEVEL change as
you change the transmit level with
(Line Build Out).

FRAME [ D4 1 COBE { ¥8251
PATIERN [ QRES 3

TEST PERIOD { CONTINUGUS ]

DISPLRAY LO81L

1
{ RLL SULTS 3 L STGRAGE OFF ]

£S ™
SYKRCHRONGUS ES 708
EFS 1960
HEFS T2.769 7
ERRORS 24E+07
AVERAGE ER SE-G3
CURRENT ER IE-03

ELA 00d 0Ch

43m 3ia
STRTUS

ERRUR TROUELE] GRAFHLCY HORE
RESULTE SCAN - o
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To See a Time Related Alarm Record

Highlight DISPLAY

to change the selections

available,
Select

You should see the alarm durations
cansed by breaking the signal path

1-12 Getting Started

W

FRAME [ D4 1 CoDE

PRTTERH [ drss b)

TEST PERIDD [ CONTINUOUS ]

{ BBIS]

BISPLRY

[ STORRGE OFF 3

$1gnal, eSS
ALL ONES {RIS}

FRANE LOSS e
PRTTERN LO§S aan
YELLOW #LARM reee
PGHER LSS cees

PSED TIME

FRL- BT TN TN

PATTERH [ GrR$S 1

TEST PERIOB [ CONTINUOUS j

FRAME L bs ] CODE

{ B8ZS]

DISPLAY LML ARIE BEL NI §

{ STORAGE OFF 3

SIGNAL {888
ALL OMES (A1S)
FRAME LO$S
PRTTERN 1L0SS
YELLG® ALARAM
POWER LOSS$
EXCESS ZERODS

ELRPSER TIME
STATUS:

HLARY
RECORDS

5L IE S,
UANDER

GHOOoOLOOO

N0d 00k 25m 3ds

LE L 3 1§




To See All Error Types on One Display

Highlight DISPLAY

FRAME £ pd 3 £0BE [ BBZS:
PATTERN { QRSS |

TEST PERIOD [ COMTINUGUS }

to start
DISPLRY

a new test. [ STORAGE OFF 3

SHEHRY, 1085
BLL BNES (RIS}
#RAME 1085

#ATTERN LOSS
YELLOW ALRRM
POUER LOSS

EWNCESS 2EROS

ST o0

PSEDR TINE HGd 00h D2n 358

T

FRAME [ Da 1 Cong [ B8Zs]
PATTERN [ QRSS 1

TEST PERIOD [ CONTIRUOUS 3

DiseLy  ENIESIINANIRTING)
r STORAGE OFF }
NO TROUBLE

You should see.

ELAPSED TIME D0G OGh D2m Eis
STATUS:

X, TRUUBLE !5]!'3(_“‘!1“ I KHFHICE HORE
B scen RESUL TS -
e s e

FRAHE [ D4 H CODE I BBZS]
PATTERHA f QRSS 3

TEST PERIGT [ CONTINLOUS ]

DISPLAY fUTROELE SERiE )

Press TRANSMIT ERROR, INSERT [ STORABE GFF ]
a few times. LOGIC EC 8

You should see,

ELAPSED TIME 00¢ OGh 0%= 278
STATUS)

ERRON TRUVELERE SioimL, JSRAFHILZE  BURE
RESULTS BCAN RESULTS tt 1717
A A S S o M YO
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Use TRANSMIT ERROR INSERT
To select FRAME.

Press TRANSMIT ERROR INSERT
a few times.

You should see.

Use TRANSMIT ERROR INSERT
To select BPV.

Press TRANSMIT ERROR INSERT
a few times.

You should see.

Press to reset the display

and start a new test.

1-14 Getting Started

FRAXE [ o4 3 CODE [ BBEZS3
PATTERN { GRSS 1

TEST PERIOE [ CONYTIHLUS 3

BI1SPLAY i
[ STORAGE OFF ]
LOGIC EC 9
FRAME EC i2
ELRPSED YIME  00d OOk O9m 08s
sTATES:

FRAME [ 34 1 ¢OBE [ B8zs]
PATTERN { GRSS h]

TEST PERIDE [ CONTIHUOUS 3

SISPLAY

[ STORARBE OFF }
LOGIC EC 9
BPV EC e
FRAME EC 13

ELAPSED TIHME 00d O0h 3im 493

3 TROUELERR sloinl JORHPHICEE HURE
2CAN RESULTE] -




To send Line (CSU) Loopcodes

Watch the LOOP UP indicator come on

briefly when you press (LOOP UP), then,
watch the LOOP DOWN indicator come
on for & seconds when you press

LO0OP DOWN }.
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After Getting Started

Now that you are familiar with the operation of the instrument and are able to
make the basic measurements, it’s time to explore.

Press and have a look at some of the other things that you can
do.

Select the printer/remote control set-up display

RS 232 MODE lets you select the function of the 2 connector.
Select and set up an AUTO TRIGGERED
PRINT.

Select and switch the AUDIO MONITOR. .

Select - You can change the USER PROGRAM
ERROR . e T1 tester to transmit an alarm here.

You can also select LOOPCODES, set the T1 tester to respond to that
loopcode, or force the T1 tester to loop up or down.

Widsh 3851nS
Rise 8BS
Fall 3%n§
D/5hest 6%

tester with the pulse shape display option. o
You will need to press again to get ]
back to the other AUXILIARY selections,
press a test set-up key to get back to the
set-up display or press to get
back to the results display.

Vi usshoet 17X
M Lwddsx  -3dB
st T1.403 PAass

1 ] ' &
0.0 fpos-==- Pleemmenon-o -

Hormalised Ampiitude

0.9 massuring...

Time (ns} 250 500 780 1000

STATYSY
ANEL vl [R3E] Chilg PRINT
T1.403 oLp HEW PULSE
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2

Getting Ready For T1 Testing

This chapter tells you how to set features which apply to all T1 tests. Check
to see if you want to do any of the things in the following list. If not go on to
Chapter 3 T1 Testing.

m Selecting T1 on combined T1/Datacom Test Sets.
m Fast Set up.

m Recalling stored set-ups.

m Storing results.

m Setting long user words.

» Setting the date and time.

x Storing test set-ups.

To Select T1 on Combined T1/Datacom Test Sets

If the T1 Tester is part of a combined T1/Datacom Test Set, set the Datacom
module TEST SELECT to T1.

Fast Set Up

There are five ways to set up the T1 tester :

Automatically setting Frame, Code and Pattern to the incoming signal.
Recalling stored set-ups.

Recalling stored set-ups and modifying them.

Manually from the front panel (see Chapter 3 T1 Testing).

Over an RS 232 link (see Chapter 10 Remote Control).

O 00 o
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To Automatically Set Frame, Code and Pattern To The
Incoming Signal

Press {AUTO RESTART)

This will also start a new test.

To Recall a Stored Set-Up

BUX FUNGCTION

Press (AUX).

Select

COVERED CLOCX LOSS

ARENS R FRINTER HuRE
OOPIHG DUTPUT 3w me un om |
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AuX FUNCTION [ STORED SETTIHGS 1
STGRED SETTING NUMSER ——
Highlight STORED SETTING NUMBER ACTION [ oFF 1

SEYTING

0 FACTORY DEFAULT SETTINGS
1 e

and select the set-up you want.

AGY FUNCTION { STORED SETTINGS 1

STORED SETTING HUMBER [a 1

ACTION

Highlight ACTION

SETTING

o FACTERY DEFAULT SETT

Select

(LI

STATUS:
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To Set Up For Storage of Results

To see the storage space available before
overwriting occurs.

RESULTS),

Use
T
100% = 32 hours at 1 minute resolution.

20 days at 15 minute resolution.
80 days at 1 hour resolution.

Press (RESULTS).
Set up the test.

Highlight

Start the test by selecting the
storage resolution you want.

2.4 Getting Ready For T1 Testing

STARE

-83 | 25-mAR~419€9 [03:109] COd 00n CIm| <I2
~TT | 29~MAR~1989 j06:100]| 0Dd O0h O4m | <(IX
~6T | 29-MAR~1989% j0611%5| B0d O0h Qim | <32
29-MRR~1982 106115| 00d DOh I3a | (G2
47 | 29-MAR-190% |06117[ 004 DOk Oim | <32
37 | 29-MAR~198% |06122[ 004 0Ok Dém ! <%
~2T7 | 29-MAR~1$8% [06127f 004 OOk Ola | <1%
~17 | 29-MAR=1989 061158 OGd OOh 13a ] <1X
LAST 2-APR-1989 {03:46] 00d GOh Otm | <1
02d 19h 59 STORE FREE YatAL UsED| <1¥
AT CURRENT § MINUTE FREE | 99%
SAMPLE PERIDE.
STATUSt
GRAFH TERT UELETE IELETE
RESULTS ERESULTS

RLL

[FEL-TE3 FRAME
PRTTERAN i orgs

£
¥

D4

TEST PERIOD { COMTINUGUS }

} C8IE &

EBZSY

DISPLAY [ ERRGR RESULTS T { LOGIC
{ RLL RESULTS

Bl STORE GEF

i

ES

EFS

HEFS
ERRORS
AYERABE ER
CURRENRT ER

$TATYS:

STORAGE WS TURALE
OFF 1 HIN

100,

ELAPSER YINE

13 HIN

5]
143
0o0%

o

o
]

> TuRAGE
§ HOUR

G0d 00h 02m 233




To Set Up Long User Words

You may select and store up to four words
of up to 128 bytes. For high error
conditions you may select sync on any
number of bytes.

Press .

Select

Highlight BYTE LENGTH and
select the number of bytes you want in
the pattern. .

Highlight SYNC ON and select
the namber of error free bytes you want
the T1 Tester to sync on.

Highlight LEFT HAND BIT SENT

to transmit bits
as shown at the bottom of the display, or

to transmiit bits in the reverse

order.

To change a byte

Highlight each of the two hexadecimal
characters for that byte and select the
byte you want. The binary value is shown
at the boitom of the display.

Select

AUX FUNCTIGH

SYORED SEYTING NUMBER [ 1] b
ACTION [ OFF 1
SETTING
0 FACYARY DEFAULT SETTIHSS
1 erreeeriseber AR R AR ar Rt AL rY
2 HrArereErabeasveRtRT N aRT AT
3 P e T T TR R
4 hresddsiicasnasTERatE Rt AT
3 amrrresAsEeRlAR RE R R N IR AR

STATUS)

AUX FUNCTION { LONG USER wWORD 3

USER MORH [1} BYTE LENGTH £128} I$ NOT ACTIVE
SYNC OH EVARIABLE LENBTH} L1183 3YTES

LEFT HANE BIT SENT

w16 [BBBDCO80EOBDOBSUBQEGGDBDBDCDBOEO]
1782 [ 8080EQ80 ARBARAR 5589 ]
3848 [SOBOEDSOEOFFFFFFFFFFFFGlBGOlBOGl]
49-64 CBODIBCO 1800 B0NSFFFFFFFFFFFFFFFF)

6%-80 IAEBYSITY TYIPTIRHITTITITYR]
§1-96 [EEEEEEEEEEEECEEEGEE6E666466666667
57=112 [99999999999999994444 4444504444443
113128 [FFFEFFFFFFRFFEFFFFFFFFFFFFFFFFFFY

STRTUS:

St s e e

AUX FUNCTION { LONS USER WORE ]

USER WORD (1] BYTE LERSTH [128] I8 HOY ACTIVE
SYNC ON {VARIABLE LENBTH) [1i8] BYTES

LEFT HAND BIT SENT [FIRST:

1-18 [8080CH808HAC00006080808020C08080 ]
17-32 [2080DECED AAARRAF SS555380
33-48 [80808080B0FFFFFFFFFFFFL180018001 )
49-64 80018001800 BOBBFFFFFFFFFFFFFFFFY

4580 SEESSSRSNETYTITTIITTIINNT)
§le9s [EEEEEEEEEEEE&%&E56$£656666556666]
9%wl12 [99999999999999594fldd4d4d444444444]
158+128 [FFFFEFFFFFFFFEFEFFFFEFFFFFFFFFFE]

CURSOR AY BYTE 10T BYTE = 01000100
STATUS)

oo Roie | €= 1 =>
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To Set the Date and Time

Press . AUX FUNCTEON

STGRED SETTING NUMBER

ACTEON

BETYING

Select

O FRCTORY BEFAULY SE
1

VF RORE
ACCESS [ e v

AUX FUNCTTON [ TEME & BATE 3

CLOCK MODE
TIME
BATE

Highlight CLOCK MODE

SEP-S0
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Highlight DATE |

{0 set the ate.

and

to set the time.

and

KUK FUNCTION { TIME & DATE 1

CLOCK MGRE { SET-UP 3
TInE [ t6132707 1]
DATE { fL-SEP-50 ]

RUX FUNCTION [ TIME & DATE 1
CLOCK MODE [ SET-UP 1
TIHE { guiscs o )
DATE [ 11-SEP-90 1
STATUS:
VELRER-EE L RERSE i
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To Start the Clock at the Selected Time

RUX FUNCTION i YIME & ZATE 1

CLOCK MODE
TIME
DRTE

Highlight CLOCK MODE

sEp-50 ]

Select
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To Indicate Stored Set-Up Content

The display area beside the setting number may be used to give the set-up a
title or to leave a message for a future user. The title / message may be set
remotely using a terminal connected to the RS 232 connector (see the “Remote
Operation” chapter) or manually as follows :

Highlight LOCK

Select

Highlight the SETTING description line
N[ 1

b to select characters.

To prevent overwriting without changing
LOCK.

Highlight LOCK

Select

AUX FUNCTION [ STORED $ETTINGS ]

STORED SETTING HUMBER {1 1
LBCK

RCTION
SETTING

0 FACTGRY DEFRULY o
1 113 b4, OREZ

AUY FUNCTION [ STORED SETTINGS

¥

STORED BETTINS NUMBER [ ?
LECK £ OFF 1

RCTIOK { OFF 1

SETTING

FACYORY DEFRULT SETTINGS
1§, 14, D4, ORSS
[5. #¥IT.SMARTIACK
[ESF.3.IN. 24.CRC
{ TROUBLE. SCAN, PRINT.EYENTS. v0uus
{UNATTERDED, TEST . SYTORE.RESULYS. . .

o RO
e ek G ot £

STRTUS:

Junr ErREvIUSE EAT,
[ o ] o § 4 | = |

AUX FUNCTION { STORED $ETTIHGS ]

{1 1

STORER SETTING MUMBER
LOCK

ACTION

SETTING
6 FRCTORY BEFRULYT SET
1 [45.MIN.D4.QRSS. . b
2 £5.BIV.SHARTJIACK ]
3 . val
4 [ TRGUBLE.SCAY -EVENTS caed
5 [UHATTERDED LYORE.RESULTS.. .}

STATUS:

Slusmmrrmrmene L
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T1 Testing

How to Find Set-Up Examples

The diagram below shows the organization of the information in this chapter.
The page numbers lead you to set-up examples.

INSTALLATION/
COMMISSIONING

—— OUT OF SERVICE

TESTING 3-3
—  SERVICE
UNACCEPTABLE —
~— CORRECTIVE -]
L— SERVICE
DEGRADED ———
MAINTENANCE  ——
—— IN SERVICE
TESTING ———— 3.30
L PREVENTATIVE
FULL MEASUREMENT LIST 3.38
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How a T1 System is Shown in This Manual

CUSTOMER LOCAL CENTRAL LONG
PREMISES LOOP OFFICE HAUL
| } |
| i i
CPE csu OR DSX
LONG CENTRAL LOCAL CUSTOMER
HAUL OFFICE LOOFP PREMISES
i ! f
I § i
0SX OR su Pe
Key

CPE = Customer Premises Equipment

CSU = Channe!l Service Unit

<< = Repeafered, metallic, local {oop
showing direction of path

OR = Office Repeater

DSX = Cross Connect
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Out Of Service Testing

1 Here you can ¢
Use the inslrument as a CSU
Measure :

18 7
CPE Csu oR DSX
<L
Py
| |
Z Z
Z DSX OR

2

—
1

prevereeee L&

r

Frequency

Simpiex Current

Level (fo set LBO)

Errors {port of loop from
generating Tester)

Alarms

Putse shape

& 2

csu CPE

[

2 Here you Can
Loop up remote (SUs
Generate the test pattern
Measure

Errors (both paths)
Detay {raund loop)
Alorms

Pulse shape

Loop down remote (SUs
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To Set the Terminated (TERM) T1 Line Interface

Out-of-service tests, including use as a portable CSU, usually require the
T1 tester to terminate the T1 line. The TERM interface provides a 100
termination at the receiver input. The Loopback facility may be used to

complete the signal path if required.

Warning T1 Line voltages are capable of supplying dangerous currents.
Power should be removed from the local loop while the T1 tester
a is being connected or disconnected.

I

g %7
Z ////‘;/ % 741
i el

Use to set T1 INTERFACE
to TERM

}\
W

\§I~\ OB
Ve RFiS
3

RN

N

AR
TR .

SR
N

A
i
{..

i

3
1
3

W
3

rA,
s

,/, -

%
e

.

To Connect the T1 Tester to the T1 Line

Have the line power disconnected,
Connect the T1 tester to the T1 interface
and have the power reconnected.
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To Set The Transmit Timing

Use T'1 INTERFACE (TRANSMIT TIMING}
To select the transmit timing.

If you have to be the source of timing
select INTERNAL, otherwise select
RECOV’D (LOOP).

To Use As A Portable CSU / Network Interface

You can make tests on the received data while you are using the T1 tester as a
CSU / network interface.

You can loop the T1 tester manually OR set it to loop when it
receives a loopcode.

To Loop the T1 Tester Manually

AUX FUNCTEOHN

Press . $TORED SETTING HUKBER

RCTION

SETTING

Select,

STATUS: RECAOVERED 7

STORED Flinwh
SETTINGSE SHAPE

HLARNS 3]
LooPING

FRINTEK NORE
OUTPUT Fuw s
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Highlight TESTER LOOPED [

Select 1

3-6 T1 Testing

AUX FuMCYion {RLRARMS & LOOFING )

USER PROGRAM ERROR RATE

RLRRM BENERATION

i 1E-8

{ OFF

LOGOPLODES TYPE { IN-BANDI[ LINE (CSU) ]

e LGOP

LOOP BOWN

FRARING

BUTY RESPONSE

TESTER LOOPED
STATUS:

L1

14600
4

{ INSERTED
L oFF

LA

1
H
j]




To Set the T1 Tester to Respond to a Loopcode (in-Band)

Press (AUX).

Select .

Highlight LOOPCODES TYPE
then select what you want the T} Tester
to respond to.

ESF framing is being used, then ensure

is selected.

RUX FUNCTION

STGRED SETTING RUNBER
RCTIOM

BETTING

0 FRCTORY DEFRULT

............ .

[ N

STATUS: RECOVERED I,

GTOKER FiJlSE
TETTINGC SHEAPE

HLARNG
LOOPTHG

FRIHTER HekE
SUTFUT [l w)

AUY FUNCTION {RLRARMS & LOOPING )

USER PROSRAM ERRCR RATE

ALRRM BSENERATION

LOOP uf
LOCP DOWN

FRANIHE
AUTD RESPOMSE

TESTER LOUPED

STATYYS:

LIHE
410

LOOPEODES  TYPE ¢ tH-RANDIH

{ 1E-3 b

{ ofFfF 1

[ INSERTED 1

{ OFF 1
{ BoWn b
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Highlight AUTO RESPONSE [
Select,

Highlight TESTER LOOPED _
Select T

3-8 T1 Testing

AUR FUNCT10H {ALARAS & LOCPINS 1

USEX PROGRAN ERRDR RATE

ALRRM SEHERATION

[ 18-3 1
[ GFF 3

LOCPCGDES  TYPE ¢ IN-BANDSE LINE (CSW) %

LOGF up
Locy poed

FRAMING
AUTH HESPONSE

19800
198

[ INSERTED 3

| S -

TESTER LOGOPER i DCaH 1
STATUS:
-
RUX FUNCTION LALARNE & LOOPING ]
USER PRDGRAM ERROR RATE { IE-3 3
ALARM SENERRTION { OFF 3

LOOPCORES TYPE { IN<BRNDST LINE (CSU3 ]

LOOP uP
LOOP DOWM

FRRKING
AUTD RESFPONSE
TESTER L.OOPED

STRTUS:

10000
too

[ INSERTED 1

U OFF 3




To Set the T1 Tester to Respond to a Loopcode (Out-of-Band)

QOut-of-band loopcodes are only available with ESF framing.

Press (AUX).
Select

AUX FENCTION

STORED SETTING NUMBER £ o 1

RCTION £ OFF 1
SETTING

¢ FACTORY DEFAULT

£TA

FRINIER
GUTPUT

AUX FUNCTIOH [ALARAS L LDOPING ]
USER PROGRRM ERROR RATE { fE-9 1
ALARM BENERATION { OFF 1

LOOPCODES  TYPH  IERELIREEIL ©INE (CSU) 3

———— LGOP UP 00001110 11111141
LUGP BORH ODL1EGO0 11118111
AUEY RESPOHSE [ OFF 1

TESTER LIHE LOOPED [ DOWR )
TESTER PRYLORD LOOPED [ DOMR ]

STATUSt

TH=EAHL OUT-0F =
BRHD
S
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Highlight AUTO RESPONSE

Select

Highlight TESTER LINE LOOPED
- and TESTER PAYLOAD

LOOPED
Select DO

“for each.

3-10 T1 Testing

L b

RUX FUNCTION {ALARNHS & L.COPING I
USER PROBRAM ERROR RATE § 1E-3 bl
ALRR® BENERATION { OFF 1
LOGOPCODES  TYPE {OUT-BANB]
wssmmm— LOOP UP O000iL10 11131131

LOUP ROUR DOE110CO 118113511
AT RESPONSE [ OFF¥ 1
TESYER LINE LOGPED i BOWN 3
TESTER PRYLORD LOGPED { BOWN I
STATUS:
LilE CHYLOAE [l SHRRT -
(L51) {£S) 3

AUX FUNCTION [RLARMS & LODPING ]

USER PROGRAM ERROR RATE [ 1E-3 b]

#AlLARK BENERATION { CFF

RS —

LJOPCODES TYPE {OUT-BANDIE LIKE (CSU3 ]

LOOP UP ocooltic

LOOP ROWH octinoe

RUTO RESPONSE

TESTER LINE LOOPED
TESTER $RYLORD LOOPED

STATUST

11151181
$11711141

[ DRWH ]
[ 20WH }

RUK FUNHCTION

IALARNS L LOOPING |

USZER PROGRAN ERROR RATE { 1E-3

RLARM BENERAYION [ QFF

PRI —

LOOF UP GO0G1510

{.00F BOWH 00111800

AUTO RESPOKRSE i oK

TESTER LINE L0OOPED
TESTER PAYLORD LOOPED

STRTUS:

LEOPLOBES  TYPE {GUT-BANDIL LINE (CSU3 3

11511811
11411311
H

[ DOwH 1]

LT TSN




To Make Fractional T1 (n x 56 / n x 64 kBit/s) Tests
A T1 Tester with the optional Fractional T1 capability is required.

Press (RESULTS J.

Highlight the fractional or full T1
selection

Select

Select the frame,code and pattern you
want.

Highlight TRANSMIT and select
the timeslots you want to spread the
selected pattern over.

The example shows a 2°16—1 PRBS
transmitted in a 192kBit/s Intermediate
Bit Rate (IBR) in timeslots 1, 2, and 3.

FRANE [ B4 1 CODE [ BSZS)
PRTTERM { ORSS b]

TESY FEREGD [ CONTIHUOUS ]

BESPLAY [ £RROR RESULYS ) [ LOBIC b]
[ ALE RESULTS J { BYORE OFF 1

Es 2
£S5 6675
HEFS 99.97C6%
ERRORS 2
AVERAGE ER 2.0E-10
CURRENT ER 0
ELAPSEDL TIME 004 016 Bim i7s
$TATUSE

[ HExGdk 2 FRABE [ D4 1 GOBE [ BEZS)
PRTTERN T 2~1%5-1 1

TRANSKIT [wesfl coveranananrarianse 1 Tse4
TEST PERIOD { CONTIRUQUS )

DISPLAY t ERROR RESULTS ] [ LOGIC 1
{ ALl RESULTS 1 L $YORE DFF 1
[ AS TRANSHITTER 1

el be ) SELECT EEEERELELT i
PR ] e ]
L L §- 1€ 1=

ES g

£FS S

HEFS 100.800%

ERRDRS i

RYERABE ER [+

CURRENT ER 0

ELAPSEN TIME  OCd OOh Gim 203

$TATESY
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To set the receive timeslots for 1:1
mapping select 4S TRANSMIT.

To define your own receive timeslots select

Highlight RECEIVE | and select
the timeslots that eontain the incoming
IBR.

The example shows the selection of
timeslots 13, 14, and 15.

If results storage or graphs of results are
required, start the test by selecting the
storage resolution,

To Transmit Errors and Alarms

{ Mxfak } FRAME [ D4 1 EGDE [ 3828}
PATTERN [ 2°i%-1 )
TRANSRIT Lm0 yyiuionnnunanains 1 192kbrs

DISPLAY [ ERROR RESULTS ] [ Lostc 1
[ ALL RESULTS 1 [ STORE OFF 3

na  BFECIERE
TRANSHL T
e et

Es 0

EFS E3]
HEF$ 100. 000X
ERRORS o
AYERRGE ER 0
LURRENT LR [+

ELAPSED TINE 00d 00h 00k S1s
STHTUS:

[ Hx64k ] FRAME [ b4 } CORE [ Bazs)
FAYTERN { 2~13-1 3
TRANSHIT (w0t yriuuraninnan,s 1 192kbss

TEST PERIOR [ CONTINUGUS )

BISPLRY { ERROR RESULTS ] [ Loait
[ ALL RESULTS 3 { STORE OFF ]
{ RECEIVE Hesrrornasens R TTIIES H

AVERRSBE ER
CURRENT ER

ELRPSER TIME  00d 0O Gim 20s
STATUS:

VESELEL T CELECT WUEGELELT 1
| S R T Bl B B

You may insert errors by introducing changes into the transmitted pattern.
You may introduce the yellow alarm into the transmitted pattern.
You may replace the transmitted pattern with unframed all 1’s.

To Transmit Errors

You may chose the type of error and the error rate.
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To Choose the Type of Error

Use to set the type of error you ’ o Cw

. 2 ]
- - s
want to introduce. q o ; # 5t ]

o
1

‘*‘}*}Q\\*\\\"?‘:‘
SR

53

o

=

Yo Chaose the Error Rate

T
You may choose: 0 -
To add errors singly . Hen

To add errors at a fixed rate of 1E — 3.

yf
To select the error rate.

& him

Upiiinl
o
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To Add Errors Singly

Use to select ERR FREE.

Press (SINGLE ) to insert an error.

s 2

To Add Errors at a Fixed Rate of iE — 3

o

EABAN
1

Use to select 1E — 3.

==

2,

R RS
5%

TR

3y

v
7
;’%’;///é:w

To Select an Error Rate

IENR

N

Use to select USER PRGM.

o
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AUX FUNCTION

STORED SETTING HUMBER

Press AcTIoN

SeleCt; SEYTING

{¢c

-

[ GFF 3

o FRACTORY BEFARULY

ssranseanarar

aenan mrarasaer

R O R e

Cenamrar A Arrrmrarannen

AUX FYNCTEION [RLARNS & LOGPING )

USER PRCGRAN ERROR RATE [T
Highlight USER PROGRAM ERROR ALRRN GENERATION £ oer 1

LOOPCERES  TYPE [ LENE (Csu: 1

———— LGOF UiP icpac
LCOF B30WN 100
FRAMING { IHSERTED b]
AUTO RESPOMSE { OFF 1
TESTER LOOPED [ BhOwH 1

STATUS

I N N
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Yo Transmit Alarms

Press .
Select ALLRM

Highlight ALARM GENERATION

Select the type of alarm you want.

3-16 T1 Testing

fUX FURCTION

SYGRED SEYTING RUMBER ED b

RETION [ OFF 3
SETTIKS

0 FACTORY DEFRULT ‘Ngs
i

eewarsansanay e nmareeaa

e IRLYERRY casmommz asas

2

8 erEiasannnran arraaennaa
L] trarasininaas

£

svusssrarumas

AUX FUNCTIOH [ALARMS & LOOFPING ]
USER PROSRAM ERROR RATE [ 1E-8 1
ALARK GENERATION —
LOOPCOBES TYPE [ LIHE (80 1
—  LOOF UP 10000

LCOF DOWK 100

FRAMING [ INBERTED 1
RUTO RESPONSE [ OFF 1
TESTER LOOPER [ DOWN b]

STATUS:

YFF Ll UHE Sl TELLAY
(RIS HLARN




To Transmit and Monitor Signaling Bits

Press (RESULTS ). EFULL~Ti] FRAKE [ D4 1 CCDE [ B82S
MEREETYIN

PATTERN

TEST PERIOD £ CONTINUOUS ]

Highlight PATTERN DISPLAY f ERROR RESULTS 1 { LOSIC 3
£ ALL RESULTS 1 I STORE OFF 3

Select ! = -
EFS asg
XEFS 1860.000%
ERRORS i
AVERABE ER [+]
CURRENT ER [+]

ELRPSED YIME  00d¢ DDk Dim ZE8s
STATHS:

ERICEn D zo-1 EEFECIAL @ HURE
L L1 1]
: R W

Highlight PATTERN [SPECIAL]

EEQLE-TLY FRAHE [ 34 3 CORE [ B&2ZS:
PATTERN [ SPECTIAL ] Pl kG HeER MDRE 1

TEST PERIOD [ CONTINUGUS )

Select :

DisPLAY [ ERROR RESULTIS ] [ LUBIC b
[ ALL RESILTS 3 { STORE OFF b

£3 ]
£FS 10
“EFS 190, 0GOK
ERRORS 0
AVERABE ER 4
CURREMY ER [+

ELAPSED TIME 00d COh (la LGs
STAYUS:

cotic LUailsle BLY EEIHESLOTEHIGH Rit
upRY TEST LHECK a |
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Select the test signaling bits A B(ABC
D with ESF),the CHANNEL you want to
send them in and the signalling bits to go
in the OTHER. channels.

This example shows the selection of 1 and

0 as A and B bits in channel 5 with 0 and
1 in the the other channels.

Highlight DISPLAY [SIGNALING BITS]

To display signaling bits from one channel

select
To di
select

signaling bits from all channels

Highlight MAPPING

Select the channel / timeslot mapping for
the system being tested.

3-18 Tt Tesling

[FULL=-T1} FRAME [ B4 1 <CODE [ BeZs]
PRTTERN [ EPECIRL ) {5IGNALINE IT TEST}

SEND  RB tin3——+CHANNEL [ 31 OYHERS {011

DISPLAY SIGNALENS BITS [ SINGLE ] {0i1
HAPPING { B3/D4}

Signaling bits in channel 01 {tineslot 1}

01

STATUS:

[ 1 jei-

[FULL~T] FRAME { D4 1 CapE [ 3828]
PRTTERN [ $PECIAL ] {SIBNALING BIT TEST]

SEND AB [1o1—* CHANKEL [ 5] OYHERS [01]

DISPLAY SISNALING BITS
HAPPING [ D3/D43

fhannels (-24 signaling bits
AR A 2]

$TRTUS

EY TN R
v asn am—————— ——

fFULL-T1} FRARE [ Be 1 CODE [ BS2S)
FAYTERN { SPECIAL I {SIGHALINE BIT TEST)
SEMF  RB {101 CHANKEL [ 5] OTHERS (611

DISPLAY $1BHALING BITS { HLL 1
mAPPING HIEEXTEY

Channeis 1-24 zignaling bits
RE ]

STRATUE:




To Make Out-of-Service Tests at the Customer Premises

Level (for LBO setting), Current, Frequency and Pulse Shape

FRAME L D4 1 ConE [ pazZs}
FATTERN £ QRsSS b

Press to recall the results
display
Select |

TESY PERIOD

<ESULTS 1 { LOGIC

DISPLRY [ ERRT, 1
[ .BULTYS 1 [ STORABE OFF 1

Y- TR

ELRPSED TIME 06d GOk 00m OOx

15 a o4 USER
HINUTES HOURS HOURS [*ROGRAM
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Press to set FRAME,
CODE and PATTERN to the incoming

signal and start an error test,
Highlight DISPLAY

Select

Use the measured RECEIVER LEVEL to

set the T1 Tester transmit LBO.

For round trip delay measurement use the

QRSS test pattern.

FRAME { h« 3 CODE [ B8ZS8}
PATTERH U arss ]

TEST PERTOD { CONTINUOUS }

BISPLRY [ LOBIC

]
[ ALL SULTS 1 [ STORRBE OFF )

ES TiE
SYNCHRONOUS ES e
EFS 1920
XEFS TR.769 %
ERRORS 24E+Q7
RYERROE ER SE-03

CURRENY £R IE-08

‘E 004 GOh 453m 3is

HOEE
LAY

FRAME { UNFRAMEB} COBE [ AMI ]
PATTERN { ALL ONES)

TEST PERLIOD [ CONTZRUOUS ]

DISPLAY

" [ STCRRGE OFF 3

RECEIVER LEVEL -1 &Bdsx

16 [3:2.9

T.55  Volts Pr-Pk

IMBALANCE 0.3 Yolts
SIMPLEK CURRENT <18 L]
FREQUENCY 1544000 Kz
FREQUENCY DFFSEY Q ppm
ROURD TRIP BELAY N/R

n3
ELRFSED TIME 00d 3Ch OYm %és

STRTUSs

TROUELEQR 510
SCRN LT

K HFH TG HORE
2 -

You can now check SIMPLEX CURRENT and FREQUENCY readings.
Current is best checked with an all 1’s (max carrent} pattern. Low current
might indicate bad PSU’s, bad wiring or a bad repeater.

When the CSU or network interface is replaced or installed, its transmit output

LBO should be set to the value you set on the T Tester to get the correct

RECEIVER LEVEL.
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If the T'1 Tester has the optional Pulse
Shape display facility
Press (AUX).

Select

You can check that the received pulse
meets the specified mask.

AUX FUHCTLO0H

SETTING

STORED SETTING NUMBER

fACTio¥

Width 351inS
Rise 3InS
Y Fall 3508
4 O/Shoot 64
| UW/Shoot 17X
v Lwldsx -1dB
v T1.403 PASS
tl‘
'

i
. 10 :
3 ¢
3 ¢
« b
- i
- +
L 0.5
2 J
F3 ’
1
e '
- f
- 1
P T
: positive pulse
5
E4
0.3 § messuring..-.
Time o} 250
STRATUSY

HEY YT CLEiLY CB119 PRITGT
Ti.402 OLE HEY PULSE

7se 1000
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To Measure Round Trip Delay with Higher Resolution

A T1 tester with the fractional T1 capability is required.

Round trip delay is displayed as part of the signal test. A higher resolution
display of round trip delay may be obtained as follows:

Press (RESULTS)
Highlight PATTER?

Select,

Highlight PATTERN [SPECIAL]

Select the transmit and receive timeslots .

3-22 T1 Testing

[FULL-TL3 FRAME [ b4 ¥ TOBE [ 38I5)
PATTERN

TESY PERISD { CGATIMUOUS ]

DISPLAY { ERROR RESULYS J [ tOGIC 1
T ALL RESULYS 1 [ SYORE OFF 1

ES )

EFS ;-3

XEFE 100.0002

ERRORS 1

AYERAGE ER 2

CURRENY ER il

ELAPSEE TIHE 00d GOh Bimk Z8s

STRTUSE

T -

[FuLL-T1] FRAME [ D4 1 CGDE [ B&ZS)
PATYERN { SPECIRL ]

BI$PLAY TIMESLOT HAP £ SINGLE ) [0t}

Monitering timeslot OI

11000011

TINESLOTEHIGH REY]
CHECK RT DEL#Y|

£FULL~TEY  FRAME [ D4 ] CEDE [ »82S]
PRATTERNE [ SPECIAL ] {HI8H RE$. RT BELAY]

ROUND TRIP DELAY TRANSMIT TIMESLOY { 1)

DISFLAY HIGH RESQLUTICH ROUND YRIP DELRY

RECEIVE TIMESLGY [ S$ELECTED 7 [ig2

Round Trip Delas in test pith

14.875 ms

STATUS)

DECREHDER L REBLE :




To Monitor Errors at the Customer Premises.

The T1 tester measures and stores all error types simultaneously. The display
shows one selected type in “real time”. The other types can be displayed at
any time, during and after the test, up to the start of the next test. Results
may also be stored for later reference.

Single path error tests are most useful as an aid to trouble location when
making a looped test from the Central Office or the far end of the circuit with
ancther T1 Tester.

With the T1 Tester at the customer premises looped and set up for the
Level,Current and Frequency test ( with SIGNAL RESULTS selected ) the
other results : ERROR RESULTS (ALL RESULTS or BASIC RESULTS),
TROUBLE SCAN, ALARM SECONDS and SLIPS AND WANDER, apply to
the path being received at the Customer Premises.

Just select a TEST PERIOD, press START STOP and select the error type
that you want to DISPLAY in “real time”.

Local loop Tesis

CENTRAL

CUSTOMER OFFICE
PREMISES (OR FAR END)

PATH B

PATH A
T1 TESTER T1 TESTER
USED AS A CSU/SMART JACK TRANSMITTING PATTERN
AND MONITORING ERRORS AND MAKING ERROR

MEASUREMENTS

SHOWS SHOWS
ERRORS PATH A ERRORS PATH A & PATH B

T1 Testing 3-23




Out of Service Tests From the Central Office

You can make local loop, end to end and round trip loopback tests. Local loop
tests are as shown with customer premises tests on page 3-14.

Two kinds of loopback are available when testing devices with ESF framing
and out-of-band loopback.

1. LINE (CSU) Loopback - all bits in the T1 signal are retransmitted.

2. PAYLOAD (CSU) Loopback - only the customer data bits are
retransmitted, framing and CRC bits are recalculated before being
transmitted back to the T1 Tester.

Using both loopbacks help isolate the fault to either the go or refurn path of
the T1 circuit.

End-to-End and Round Trip Loopback Tests

CUSTOMER CENTRAL CUSTOMER
PREMISES OFFICE PREMISES
PATH B
PATH A PATH C
T1 TESTER BEING 71 TESTER T1 TESTER BENG
USED AS A £SU/ TRANSMITTING USED AS A (SW/

SMART JACK AND
MONITORING
ERRORS

SHOWS
ERRORS PATH A

3-24 T1 Testing

PATTERN AND
MAKING ERROR
MEASUREMENTS

SHOWS
ERRORS PATH A,
PATH 8 8 PATH (

SMART JACK AND
MONITORING
ERRORS

SHOWS -
ERRORS PATH A
AND PATH B




To Loop the CSU, Network Interface, or T1 Tester at the Customer Premises

using an In-Band Loopcode

The loop can be set manually at the customer premises. Alternatively, the
loopcode can be sent from the T1 tester at the Central Office using the

following procedure.

Press {AUX].

Select

Highlight LOOPCODES TYPE
Select the loopcode that the far en
Smartjack or T1 tester will respond to.

U,

sure the

If ESF framing is being used,
LOOPCODE TYPE is set to

RUX FUNCTION

STCRED SETTING NUMBER
ACTioH

SEYTING

0 FACTORY DEFRULY

Al FUNCTION [RLARME & LOGPING )

USER FRCHRAM ERRCR RATE [ 1E-3 1
ALARM GENERATICH [ OFF 1
{DOPLEDES YYPE { TH-BAKD IS
e OGP UP 1000C
LeeP DOWN 100
FRAMING [ INSERYED 3
AUTO RESPONSE t oFF ]
TESTER LOOFED { DOWN ]

STATUS:

LINE G-E1T G-EiT URER
((SU tHRTIACH JSHRTIRCHEPROGRAN
e £ 1 T A SO W
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Highlight AUTO RESPONSE
Select :

Highlight TESTER LOOPED
Select

To send the loop code.
Press (LOOP UP}.

For round trip loopback tests you may

need to press (LOOP UP] twice.
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fAYX FUNCTIONM

ERLARMS & LOOPING 3

USER FROGRAN ERROR RRTE

ALARK GEHERATIOH
[,

LOOPCOBES  TYPE
oo P
LDOF DOWR

FRAMING
RUTE RESPOHSE
TESTER LOCOPED

SIATUST

[ 1E-8

t OFF

¢ EH-BRMDI{ LINE (£SG) ]

10600

i00

[ INSERYED

{ DouN

3

1

s L e

RUX FUNCTION

[ALARKS & LOUFIHE 1]

USER PROBRRM ERROR RATE

RLARM BENERATEON

LCOPCORES TYPE

RUTO RESPONSE
TESTER {OOPER

STRTUS:

[ 1E-8
[ OFF

¢ IN-BRHDI{ LIRE (£$1)
10

1

Q00

m— LOOE P
LCOP pouN 100
FRAMEKE [ INSERYED

{ OFF

A

3

L_L__|




To Loop the CSU, Network Interface, or T1 Tester at the Customer Premises

using an Out-of-Band Loopcode

Out-of-band loopcodes are only available with ESF framing.

The loop can be set manually at the customer premises. Alternatively, the
loopcode can be sent from the T1 tester at the Central Office using the

following procedure.

Press (AUX).

Select

Highlight LOOPCODES TYPE

then select

Select which loo

The LOOP UP and LOOP DOWN codes
are shown on the display.

RUX FUNCTIOR {ALARMS & LOOPING ]

LH-Enpl JOUT-0F -
_BAND
i aA———

UUSER PROGRAN ERROR RAYE ([ LE-3 1

RLARM BENERARTION £ OFF 1

LOCPCODES TYPE { LINE (CSU ]
Loc# up 000CEIIL 1181111
LOOF DOWH 00118000 11881112

RUYD RESPONSE { OFF 3

TESTER LINE LOOPED £ Dowd 1
TESYER PAYLOAD LOOPED [ DOWN 1

STRTUS:

AUxX FUNCTYION [ALARMS & LOOPING ]
USER PROGRAN ERROR RATE [ LE-3 1
RLARM BENERATION { OFF 1
e et

LOOPLGDES  TYPE fouT-RANE (IR
— LGOP UP ooR011LI0 13113131
LEOP pOuN 0011000 15118531

RUTO RESPONSE [ GFF 1

TESTER LINE LODPED [ 30WH ]
TESTER PHYLGAD LOCPED [ BOWNH }

S¥ATUSE
LIHE ry LoD I SHRRE -
[:1853 LCSUY JRCK

T1 Testing 3-27




Highlight AUTO RESPONSE °

Highlight TESTER LINE LOOPED
| 'and TESTER PAYLOAD

LOOPED -
Select DOWN: for each.

To send the loop code.
Press (LO0F UF)

For round trip loopback tests you may

need to press (LOOP UP) twice.
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RUK FUNCYION

EALARMS 3 LAOPIRG )

L__L_

USER FROGRAM ERRGR RRTE 1 1E~3

ALARK BEMERATION [ OFF

L00PCODES TYYPE

T LOQP UP
LODP DOt
RETO RESPONSE

TESTER LEINE LOOPED
TESTER PAYLOAD LOOPEE

STATUSS

[OUT-BANEI[ LINE (CSUY ]
QOODE1E0 11811148
OLIE000 11382142

[ BouM 3
[ DCuH 3

RUX FUNCTION

[ALARMS & LOOPING ]

L1

USER PROBRAM ERROR RRTE [ 1E-3

ALARN GEMERATION [ oFF

LBOPCODES TYPE

———— L0OP UP
LogP DowWH
RUTO RESPONSE i OFF

TESYER LIHE LOOPED
TESTER PAYLOAD LGOPED

STRATUST

{GUTBANBI( LINE (CSYU) 3
00095150 13111114
0014006 1134811212

i

U OLGL |
£ DOWN 1]




To Set-Up the T1 Tester for a Looped 15 Minute, QRSS, Logic Error Test

Press [FRAME

Press (CODE}.
Select AMI or °
Press .
Select QRSS:.
Pres ST PERED).
Select 15 ITES.
Press (RESULTS).

5 AY

To Run the Test
Press {START STOP).

FRANE [ D¢ 3 COnE [ AMI ]
PRTTERN [ QRSS 3

TESY PERIOD [ 15 MINUTES )

BI$PLAY FUERROR RESLEL TR )R e 3
{ RASIC RESULIS } [ STORABE OFF )
ES 0
“EFS 100. 000X
ERRORS ¢]
RVERAGE ER 9]

ELAPSED TIME 00¢ OCh COm Cls

STATUS:

TRouELL B lutint. ERnPHICE HORE
scar  J RESULTS o
e o e

The T1 Tester at the central office will display go and return path errors. If
a T1 tester is used as a CSU / network interface at the customer premises,

use on that T1 tester to display the single path (central office to

customer premises) errors.

You can display the other results either during or after the test. The
alternatives are : Frame Errors, BPVs and ESF CRC errors (individually or
together in Trouble Scan), All (Error) Results, Signal Results, Alarm Seconds,

Slips and Wander or Pulse Shape.

T1 Testing
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In-Service Testing

CUSTOMER LOCAL CENTRAL  LONG  CENTRAL LOCAL CUSTOMER
PREMISES LOoP OFFICE HAUL OFFCE LOGP PREMISES
| ! i | i i
| ! | f | j
1 1 1 1
CPE tsy R DSX DSX R Csu CPE
<< - - <]
> —] - - ]
]
| ]
1 1 1 1

1 Here you con
Monitor : Freguency
Level
Pulse shape
Errors
Algrms
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To Set the Monitor Interface

You can set up to monitor at a protected monitor point (DSX-MON}) or at an
unprotected point (BRIDGE).

Warning T1 Line voltages are capable of supplying dangerous currents.
Power should be removed from the local loop while the T1 tester
g is being connected or disconnected. It is recommended that the
T1 tester should be connected at a DSX- 1 MON for in-service
testing.
7

Use to set T1 INTERFACE
to DSX-MON or BRIDGE.

it G o
ﬁi%yﬂ :'/' //
s i

O tsnrone A0 g

(i

O ROE 558

=)

To Connect the T1 Tester for In-service Testing

Connect the T1 tester to the monitor
point. As the signal is only being received
for in-service tests, Transmitter timing
selection is not necessary.
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To Use the T1 Tester for Line Identification

The least intrusive method of line identification is to look for a known signal in
one VF channel.

Press (AUTO/RESTART ) to set the T1

tester to the incoming Frame, Code and
Pattern and start an error test.

Press and select .
RAUX FUNETION { ¥F RUCESS 1
CHAMMEL (223 MAPPING TIMESLOY {(1%)
ABCY
$1GNARLING Q000

AUDIO HONITOR { OFF 2

STRTUST Recoversd clook loss

Mapping is automatic, as the channel setting is changed the timeslot reading on the

display is automatically updated - you can see at a glance the channel-to-timeslot
relationship.

Highlight AUDIO MONITOR 15
Select
Use () and (&) to adjust the volume.
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To Make In-Service Tests
To Monitor Circuit Performance

l.evel, Frequency and Pulse Shape

Press to recall the results
display.

Select

ONTINUDUS

Press to set FRAME,
CODE and PATTERN to the incoming

signal and start an error test.

Highlight DISPLAY
Select

FRAKE [ UHFRAMED}
PATTERE [ ALL DMES}

TEST PERIOD [ CONTINUGUE ]

COBE [ AKY ]

DISPLAY

I STORAGE GFF ]

RECELVER LEVEL

IMBALBHCE
SIMPLEX CURRENT
FREQUENCY
FREQUENGCY QFFSET
ROUND TREP BELAY
EL+ tE
STRTUS
ERRUR

You can now check LEVEL, and FREQUENCY.
Level outside the expected range might indicate a wrongly set LBO, bad
wiring, bad splices or a double terminated circuit.
High frequency offset might indicate serious equipment or configuration

problems. For example, A faulty clock oscillator, or the terminals at each end

of the circuit loop timed from each other.

Volts Pr-Pk
Volts

EL

Hz

PP®

L
0dd GOh GFm Séx

HIGRE
bk dsdiihind
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If the T1 Tester has the optional Pulse
Shape display facility

Press .

Select

fuUx FUNCTiod

STGRED SETTING NUMBER
RCTIOF,

SEYTIRG
0 FRLYORY DEFR

A 0 e

You can now look for gross distortions of the pulse shape.
Remember that the pulse may be slightly distorted by :

The termination of the line,
The monitor point itself.

NORE
Lo eberebmeloed

For testing against a mask, the T1 Tester has to terminate the line

directly to avoid these distortions.
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didth #5in$

£.0 e S eaann Rise 31ns
S 4 : T Fall 2%nS
3 ¢ G/Shoot &%
b . usshoot 17K
T 8. 2 Lvldsx =~ld®
[ I Ti.403 PRSS
B
-
w
o 0B Emmmee Tl rmrremm e ma
B Kt s £
{ )

H -

2 R

8.5 | weasuring... s
Tine (ns) 250 80 730 1000
STRTUSI

RSl eadll LEILY LELLY
TL.403 L0 HEL




To Set-Up the T1 Tester to Monitor Errors

The T1 tester measures and stores all error types simultaneously. The display
shows one selected type in “real time”. The other types can be displayed

at any time, either during or after the test, up to the start of the next test.
Results may also be stored for later reference.

Example, to Measure All Errors With Real Time Display of ESF CRC Ermrors.

Press to recall the results
display

Select COKT :

Press to set FRAME,
CODE and PATTERN to the incoming

signal and start an error test.
Highlight DISPLAY
Select ‘ERRO
Highlight

ERROR RESULTS ][ CRC .

Select

FRAME
PATTERN

TEST PERIOD { 1% MINUTES ]

[ ESF 3 CODE
[ arS$ ]

[ A8l ]

BISPLRY

[ ERROR RESULTS 3 I CRC
TN

3
{ STORRGE OFF )

ES

EFS

HEFS
ERRORS
AVERRBE ER
CURRENT ER

STRTUSt
Rl

FESULTS

At ALY S
FESULTS
st sem———— AT T —

o
3
100.000 X

LLAPSED TIMRE  00d DOh Otm 0%s
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To Monitor Timeslot Map/Content

A T1 Tester with the fractional T1 capability is required.

Press (RESULTS).
Highlight PATTERN

Select,

Highlight PATTERN [SPECIAL] -

Select
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[FULL-T1} FRAME [ D4 ¥ CoDE { B8ZS)
PATTERN R SR

TEST PERIOB { COMTINUOUS ]

DESPLAY [ ERROR RESULTS 1 [ LOGSIC 3
f ALL RESULTS L OSTORE GFF i

£S5 1}

EFS |8

HEFS 10G. 0007

ERRORS i

AVERABE ER o

CURREKT ER o

ELAPSED TIHE 00d O0h Uim 283

STATUSH

2r1h=1 2-20~1 Zrza-1 EereUInL HURE
- -
R . M U 1111141 e e (TS T e mw T

{FULL-TL] FRAME { D4 } CODE i BBZ5)
PATTERNK [ SPECEAL } P THIESLGT LHECK 1

DISPLAY TIMESLOGT MAP [ SIHGLE } {01}

Mgnitoring timesiet O3

11000011

STATUS:

ilele BIT RUitEsLUHEHIGH PR
TEST CHECK =T DELRY]




[FlEL=T1) FRAME [ D4 i copE [ B8ZS]
PATTERK E SPECIAL } [ TIMESLOT CHECK 3

Highlight TIMESLOT MAP

. BISPLAY TIMESLOT WAP
For a timeslot map select *

16 Blivs T8 Bits TS Bits ¥ Bits
91 1801 07 Y807 18 1812 19 18:9
D2 1802 08 vsoe t4 1514 20 Ts20
03 7803 09 1509 t5 1618 23 1821
4 T304 16 TS0 16 TSIS 22 1822
% 1805 11 1§13 17T TSHEY 22 TS23
G& TE06 12 1812 18 Tsie 24 TS24

SYRTYS:

SEHGLE Hi.L
e

To monitor the content of a single [FULL-TL]  FRAME [ D4 1 cosE 1 Bezs]
PATYERN [ SPECIAL ] { TIMESLOT CHECK ]

timeslot select

highlight TIMESLOT MAP [SINGLE] P ——————
and select the timeslot number. Monitoring timeslet B
11001011
S?RTUS{

DECREFERTHOREHDE
DIGIT.
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Full Measurement List.

Error Measurements

Error count

Error ratio, average

Error ratio, current

Error seconds

Error free seconds

% error free seconds

Out of frame events

Change of frame alignment events
Frame loss seconds

Loss of frame events

Severely errored framing events

Error Measurements

Unavailable seconds

% availability (unavailability)
Error seconds

Severely errored seconds
Degraded minutes

Consecutive severely errored seconds
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Type Of Error

Logic BPV Frame CRC (ESF)
* * * *
* * * *
* * *
* * * *
* * *
* * *

*
*
*
*
*

Type Of Error
Logic BPV Frame CRC (ESF)
* *

*

O O* O H X ¥
*
* ¥ W ¥ W




Alarm Seconds

Power loss
Alarm indication seconds { <3 zeros in two consecutive frames )
Frame loss
Signal loss ( 175 consecutive zeros )
Yellow Alarm
( D4 / SLC-96, zero in bit 2 of every timeslot )
( ESF, data link contains repeated 1111111100000000 )
Pattern loss
Ones density / Excess zeros ( >15 zeros )

Signal Results

Frequency, absolute and offset from 1544000Hz
Received level, dBm or dBdsx

Simplex current, mA

Balance

Round trip delay

Slips and Wander

Out of service slips (pattern slips)
Clock slips {optional)

Pulse Shape (optional) access via AUX
Test Patterns

2°15-1 PRBS, 2°20~1 PRBS, 2°23—1 PRBS, QRSS, 3 in 24, ALL ONES, 1 1n
8, 1 in 2, 55 octet, userword, live, special (see below).

SPECIAL PATTERNS : Long user word, Signaling bit test, Timeslot check,
High resolution round trip delay, 404Hz tone*, 1004Hz tone*, 2804Hz tone¥.

* available only with N x 64kBit/s.
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Auxiliary Functions

Fanction
Pulse shape
{optional)

Transmit
functions

Error insertion
rate

Alarm
generation type

Loopcode
Mode
Types

Framing

Printer output
Squelch

Print on
demand

Auto triggered
print

Stored settings
Setting number
Fixed setiing
Title/message

Selections

T1.403, 62411, CB119 old, T1.102 / 119 new

10E-3, 10E-4, 10E-5, 10E-6, 10E-7

Off, Yellow, All ones (AIS)

In band

Line , 4-bit network interface

5bit network interface

User programmable { 3 to 8 bits selectable )
Loop up

Loop down

Inserted, overwritten

On, off
Current settings, results snapshot

Off, event results, every 15 minutes, every 2 hours, end of test,

messages only

{User selectable 1 to b
0
User selectable
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Function Selections
Remote control
RS-232 mode  Computer control, Terminal control, Hewlett Packard printer,
Alternative printer ( 80 col or Condensed )
ENQ ACK On, off
Xon /X off Of, Rx only, Tx only, Rx and Tx

Speed 300, 6060, 1200, 1800, 2400. 4800, 9600 baud
7 bit data 0’s, 1's, even, odd

parity

Stop bits 1,2

Time / date

Real time clock Rup, set-up

Set-up 23 hours 59 minutes 59 seconds
Date Day month year

VF access

Channel 01 to 24

Signalling ABCD

Audio monitor On, off

Pulse shape

result
Rise time, fall time, width, overshoot, undershoot, pass/fail
Instantaneous wander, positive wander, negative wander, pk-pk
wander
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Displaying Test Results

The result display choices available are shown on the diagram below.

The page numbers lead you to set-up examples.

SINCE RESET
— CHECK ALARMS {
TIMED ALARM

ERROR r~— RECORD
TESTING — — BIG BASIC
DISPLAY

— NUMERIC DISPLAY
DURING TEST -

TYPES TOCGETHER

T1 RECEIVE STATUS

ALARM SECONDS

ERROR RESULTS
BASIC RESULTS)

- MORE DETAWLED

DISFLAY ERROR RESULTS
(ALE RESULTS)
e (3821 ANALYSIS —————ee ANALYSIS
-—  ALL ERROR

TROUBLE SCAN

GRAPHIC DISPLAY DURING TEST

. DISPLAY RESULTS AFTER TEST

—— DISPLAY RESULTS DURING TEST

GRAPHICS
l
STORED RESULTS

SIGNAL T
TESTING

b—— SIGNAL DETALLS

SLIPS/WANDER
E
GRAPH

e PULSE DETAILS

SIGNAL RESULTS

PULSE SHAPE

4-2

4-3

4-7

4-12
4-15
4-16
4-16

4-17
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To Display Alarms

The current alarm conditions are always displayed when the T1 tester is
connected to the T1 line.

One or more occurrences of an alarm during a test, since the last

history reset, may be displayed at any time until the start of the next test.

A record of total alarm durations may be displayed during or after a
test at any time until the start of the next test.

A graphic representation of halarms may be displayed by T1 testers
with the graphics facility {see To Display Alarm And Error Graphs).

All alarm displays for previously stored results may be recalled on
T1 testers with the storage facility (see To Display Stored Results).

A timed record of alarms may be obtained by triggering a printer
output (see PRINTING).

To See the Current Alarm Conditions.

The current alarm conditions are always
displayed on the T1 RECEIVE STATUS
INDICATORS.
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To See the Alarm History

You can run an unattended test and use alarm history to see if any alarms

occurred while you were away.

The occurrence of alarms since the start

of a test with /
AUTO/RESTART ) or since a history reset

during a test, is shown while

SHOW HISTORY ) is held down.

To clear this record press

HISTORY RESET }.

To See the Record of Total Alarm Durations.

This record is the total of each type of alarm since the start of the test. The
record is reset at the start of each test. The results of ten tests are stored by
T1 testers with the storage / graphics facility (see To Display Alarm and Error,

Graphs) and {To Display Stored Results).

Press [RESULTS ).
Select

FRAME
PATTERM

TEST PERIOP £ CONTINUCUS ]

[ D4 1 cobE [ B&zs}
[ ORSE 1

DISPLRY

{ STORAGE JFF ]

STIGHAL LBSS
RLL ONES (A18)
FRAME LOSS

PATTERE LOSS
YELLOW ALARM
PORER LOSS

ENCESS ZERGY,

STATUS:

PSED TINE et Ll

ALARY

DS
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To Display Errors

When you run a test, all errors are measured and recorded. You chose how you
want to display them. The display can be changed, at any time, during and
after the test. The record is reset at the start of each test.

The results of ten tests are stored by T1 testers with the storage / graphics
facility.

A timed record of result displays may be obtained by triggering a printer
output (see PRINTING).

The choice of display at any one time is :

1. A display of the error count of each error typ

a. Logic Error Count.
b. BPV Count.
¢. Frame Error Count.
d. CRC Error Count.
2. A display of the basic results of one error type in large characters (Logic,

Frame, BPV or CRC
a. Error Seconds.

b. %Error Free Seconds.
¢. Error Count.
d. Average Error Rd,te

of the results of one error type {Logic, Frame, BPV
‘ This shows the basic results plus :

a. Synchronous Error Seconds.
b. Error Free Seconds.
c. Current Error Rate.
4. The (G821 analysis of one error type (Logic, Frame or CRC

or count updated at selected intervals duriné

8. A complete set V;)f results for the previous ten tests in graphic and numeric
form including G821 analysis (see To Display Stored Results).

4-4 Displaying Test Results




To Select One of the Error Displays

Press (RESULTS).

To Display the Error Count of Each Error Type

FRAKE [ D4 1
PATTERN 1T ARSE 1

TEST PERIOD [ CONTIHUGUS 3

tOnE { B8z§)

PSED TiME

Displaying Test Results 4.5

DISPLAY

[ STORRBE GFF ]
LOGIC EC 8
BPV 6
FRAME F 13

0Gd 0Ch 31m 495

i




To Display Details of One Error Type

Highlight the Error Type and select the
type of error you want to display.

4-§ Displaying Test Results

TEST PERIOD

FRAME £ D4 3 CODE [ B82s]
PRTTERN £ QRS% 1

{ CONTINUOUS 3

BISPLAY

[ BPY 3
1 [ STGRAGE OFF

ELRPSED TINE ol aalt coB o3

L1 L1 ]

vern B

FRANE [
PATTERK {

TESY PERICD

E8F 1 EHDE [ Bazs]l

QRrRSS ]

{ CONTINGOUS I

DISPLAY £

ERRCR RESULYS ]

I
{ ALL RESULTS 1 [ STORRBE OFF 3

£5
SYNCHRONOUS
EFS

HEFS
ERRORS
AVERASE ER
CURRENT ER

STRTUS:

£ P

s &

£LAPSET TIME

- B P




For a Display of Basic Errors in Large Characters

Highlight
DISPLAY [ERROR RESULTS} [ ]

Select

FRRAME £ ESF 1 CODE [ BEZS)
PATTERN i ORSS 1

TEST PERIOE [ CONTRHHUDUS ]

DisPLRY { ERROR RESULTS ] [ LO&IC
[ SYGRAGE OFF ]

L3R )
%

LR

LY

e e

ELAPSED THHE PRS- WS I

Fikl r
PESULTS

For a More Detailed Display of One Type Of Error

Bighlight
AY [ERROR RESULTS] [ |

Select

FRAME { D4 3 COLDE [ 828}
PATTERK { UR$S H

TEST PERIGD [ COHTINUGULS ]

BISPLRY { ERROR RESULY$ 1 [ LOSIC 1
t STORAGE OFF ]

£s
SYHCHRONOUS ES

REFS
ERRORS
AYERABE ER
CURREKT ER
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For a G821 Analysis Display of One Type Of Error

The T1 Tester with the optional G&21

Analysis facility is required. FRANE [ bs 1 CODE [ #8Z8)
PRTIERN [ OR8S )

Highlight TEST PERIOD [ CONTIMUOUS )

DISPLAY DISPLAY  { ERROR RESULTS 1 [ LOGIC ]
ECEESEIENREE] | STORAGE OFF ]

[ R RESULTS] [ } 8921 RHALYSIS

HAVAILABILIYY
DEGRADER MINUTES
HES

ES

CSES

URAVAILAILE SECONDS

5N NN

Select !

£LAPSED TIMNE svd wihoL.m oo
STATYS:
Brnll

2 T &
FESULTS EFESULTS

S PP TI CMLMAAC CU

To Display Alarm and Error Graphs

The T1 tester with the optional graphics facility is required.

During and after a test you can display :

A graphic representation of all alarms (in two sections) simultaneously, with
a timescale.

A graphic representation of all types of error count, any two simultaneously,
with a timescale.

Any combination of the above : one section of the alarm display with the
count of one error type simultaneously.

The graphs make it easy to see how errors and alarms relate to each other and
to time of day. Knowing the time pattern of errors often helps point to their
cause,

The graphs are constructed from results stored at intervals selected

before the test (1, 15 or 60 minutes). The displayed resolution is limited to the
storage resolution.
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To Select One of the Graphic Displays

To display results as graphs, the test must be started by selecting a storage

resolution.

Press (RESULTS).
Select \:

Select each of the two simultaneous
displays with

FRAME I D4 3 COBE i BBIS]
PATTERN £ QRrR$S H

TRET PERIOB [ CONTIMUDUS ]

BisdaAY

g ¢ oPv 1
1 [ STORABE OFF 3

ES8

EFS
XEFS
ERRORS
RYERRSE ER
CURRENT ER

ELRPSED TIN
STRTUS:

Ok TROUEBLE S1oHRE
5 SCRN RESULTS WRESULTS
Tt s T e e

STRTUS:

TERT ZGAIE
RESULTS 18

Displaying Test Results
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To Select the Time “Window” and Resolution of the Graphic Display

Select the time “window” with and

The start time of the cursor is shown in
the CURSOR box.

o 3 Lk
£oee 1798 HOMO $200 QO
STATUS:

k] ZOQi eHA| LHANGE HORE
RESULT - 1IN UPFPER LOWER - -
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/BRR[14-SEP~1990

Select the resolution with 2

g D0

LHMAGE CHAHLE HURE
UPPER LOWER - .-

GTeE

To Return to the Normal Measurement Display
Press (RESULTS ).
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To Display Stored Results

The T1 tester with the optional Storage facility is required.

To display stored results, the test must must have been started by selecting a
storage resolution.

You can display the following details of previously stored tests :

The settings used.

The alarms.

The errors and G821 analysis.

The slips and wander.

The alarms and error counts in graphical form.
The test date and time.

You do not need to carry a printer a printer around. You can store the results
and process them later.

To Display One of the Stored Results.

ERANE 1 Bé
PRTTERN | GRSE

Press {(RESULTS ). TEST PERIOB [ COMTINUOUS }

Se]ect i DESPLAY

bl CODE { pgzs]
]

[ &Py 3
31 [ STORABE OFF }

£

£F5

REFS
ERRORS
AVERAGE ER
CURRENY ER
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07:00

Select

A TR TR
100 2] 7RO e
STR ISt

ZGUH CHRHEGE CHANBE HURE
DUT UPPER LOUER Loy
e i A TR T P e e

FYRRT 03127 G645
WEDL 29~MRR-1989 { THU BO-MAR-1989

HPS770f SRAPHICAL. TEXT RESULTS

INSTRUMENT SETTINGS/ALARMS. ... . PAGE
LOBIC RESULTSu.ursnnrnrns-nsss o PABE
BPY RESULTS suvuesnmrarsassssesPABE
FRAME RESULTS.vuernesner-rasvs . PASE
CRC RESULTS..eusvrvranssresn-sasPRIE
ELIP RESELTS.iassnsrrnrsnvesessPRBE

Select BTOR

LR RO A

Press ‘PREV’ or *HEXT’ we view pages

BTRYIST

FRINT FREY HERT
PABGE PRGE

Use and (IF) to highlight the test 3
result you want to display. g | 10-sep-1950 {09041 | 008 20n sem | 22

wif | 11-8EP-1990 {16:26] 00d 14h $5m | 217
LAST | 13-SEP-1990 {003126| 00d D0R i6m | <12

USED | Gid 12k 45m i 54%
FREE { Gld O0Th 3lm: 46X

STR §$1
LELETE BELETE
STORE. RLL
i i a2 L MRV
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Graphic Display - to Select Error Type or Alarms
see Page 4-9

Numeric Display - to Select Error Type, Alarms or Slips/Wander

LA Bot41 07135
MoN L0-$EP-1590 | TUE 11-SEP-1996

WP3TTOL BRAPHICRL TEXT RESULYS

Use
é i IHSTRUMERT SETTINBS/ALARMS.. e PAGE 1
LOGHIL RESULTS.saenasnvancrrrrsn PRGE 2
t’hrough the ISpanS. BPY RESULTS ovvusncustvunranea PAGE 3
FRAME RESULYS.. .o -FAGE 4
CRE RESULTS. scwssamsancansnnans PAGE

BLIP RESULTS. cosnnnsvenasnnres PAGE &

Press ‘HORE TENT’' softkey to viee pages

STATES
51 Uik, GERFH FrRiiT  J HERT FREY
sTATUS REEsuLTS PAGE [
Mot S i B e

To Return to the Normal Measurement Display
Press (RESULTS ).
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To Display Pattern Slips, Clock Slips and Wander

The T1 tester with the optional clock slips/wander facility is required for
display of clock slips and wander.
The T1 tester needs a reference at the front panel TIMING REF DS1 INPUT

for any clock slips/wander test,

You can display CLOCK SLIPS in graphical form at any time when the T1
tester is connected to the T1 line and has a timing reference.

PATTERN SLIPS and CLOCK SLIPS counts may be displayed, during or
after a test at any time until the start of the next test.

WANDER analysis may be displayed, during or after a test at any time until
the start of the next test.

The recorded total PATTERN SLIPS counts, CLOCK SLIPS counts and
WANDER analysis, for each of the previous ten stored test results, may be
displayed if a T1 tester with the optional clock slips/wander facility and the
optional storage facility is used (see To Display Stored Results Page XX).

To Select One of the Slips/wander Displays

FRAME [ D4 3 COIE t Bazs]
PATTERN [ QRSE 1
Press {(RESULTS ). TEST PERTOD t CONTINUBYS ]

BISPLAY { LOSIC

Select : [ BRSICgESULTS 1 [ STORAGE oM g
depending on facilities available. O
100.000%
o
G

ELAPSED TINE  00d OOk 15m 153

LR HORE
SECONDE e -
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For T1 Testers with the Clock Slips/Wander Facility.

Highlight
[SLIPS /WANDER]
Select 'S

FRAME { D% 3 £0BE [ BB2$]
PRTTERN { GRss I

TEST PERIOZ [ CONTIHUQUS 1

DISPLAY  { SLIPS/UANZER 1 [N
t STORAGE OFF ]

UHCONTROLLED SLIPS (COFA} ]
COMTROLLED  SLIPS 0
ESTINATED FRAME SLIPS HO REF
ESTINATED BIT  $LIPS HO REF BITS

ELAPSED TIME C0d O0h ESm 193
SYAYUS:

WHHDER R GRMEFH

You can quickly see timing differences between two T1 signals with the high

resolution of the slips graph feature.

To Display Signal Results

Signal results may be displayed at any time when the T1 tester is connected to

a T1 line. Round trip delay is displayed when the QRSS pattern is selected.
For high resolution round trip delay see chapter 3.

Press RESULTS
Select
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FRAME I UNFRAMED] £0BE [ #mMY 3
PATTERN f ALL OHES]

TEST PERIOD [ CONTIHUGUS 3

PrSPLAY

1 $TORRGE OFF )

RECEIVER LEVEL w1 dBdax
i6 dEmn
5,59 Yolts Pk-Pk

IMBALANCE ", 08 Yolts
SIMPLEX CURRENRT #A
FREQUENCY He

FREQUENCY OFFSEY
RCUNE TRIP DELAY

Ppn

ng
3 $0d UGh O7m 3&s
$TATUS:




To Display Pulse Shape

The T1 tester with the optional pulse shape facility is required.

Pulse Shape may be displayed at any time when the T1 tester is connected to a

T1 line.

Press (AUX]

Select 1

To Change the Pulse Mask

RUX FUNCTIGN

SEYTING
g FRCTORY DEFR
1

.................

...........

..................
------------------

...................

-~ Vidth 3%1nS
1.0 ' N m—an Rise Ftns
s 1 N Fall a5nd
3 E Orshoot 6%
- M Y/ghoot 17X
b i tvldsx -14dB
g oS Ti.403 PRSS
- ¥
° v
H N
2 0.0 foro--- L
.........
H rositive puise H
£ s
z : s
0.5 | measuring... LR

Time (ns)
STATYS:

750 1000

2%9 300
BE4lL LEEES CELY FRINT
0.0 HEW PULSE
Tt e B e

To Return to the Normal Measurement Display

Press (RESULTE).
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Preparing To Print Results.

Printing is enabled by selecting the one of the printing functions of the R5232
connector.

The T1 tester can be set to provide an RS232 output to any one of three types
of printer:

1. Any Hewlett - Packard 80 column printer (recommended type HP2225D).
2. An alternative type which may be:
a. Any other 80 column printer.

b. A 40 column printer which is capable of handling 80 column condensed
format.

Cabling information is given in the Installation chapter of this manual.
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To Select a Printer Output.

An output suitable for the printer being used, must be selected before any print
operation can be performed.

To Select an Output Suitable for a Hewlett - Packard 80 Column
Printer.

AUX FUNCTIOR

STORED SETTING NUMBER

Press . AcTION

SETTING

DFF 4

Select

..........................
..........................

TIHE & Y HURE
DATE RECESS M mmnem

ALY FUNCTION [ PRINTER/REM CTL 3
RS232 MODE
BROTOCOL
Highlight epees
RS232 MODE

PARLTY {8 BIT ZATA)

STOP BITS
Select
Error numb/

STRATUS)

CORPUTERETER]N ] HALY
SONTROLE LONTROL

AT,
PRIYYES;
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Example Set-Up Using a Hewlett-Packard Thinkjet Printer, Model 2225D.

To make the printer and T1 tester compatible, the switches on the rear panel
of the printer, MODE and RS-232C, and the settings on the T1 tester AUX,
PRINTER / REMOTE CONTROL display must be compatible.

The following example gives one set of compatible settings and the information

necessary to select alternatives.

Printer
Printer MODE and RS-232C Setiings

172 3 4 5 6 7 8 1

S[R[e[e[m[={lais (=l

E123456783 I1234SJ
MOBE Rs-232C

20

-

The MODE switches :

1,2 and 5 = 0 : for all interfaces.

3 = 0 : no perforation skip.

4 = 0 : 11 inch paper length.

4 = 1 for 12 inch.

6,7 and 8 = 0 : ROMAN characters.

The RS 232C switches :
1=10: XON/XOFF.

1 =1 for DTR set.

2,3 = 0 : parity none / 8 bit data .
2,3 = 0,1 odd / 7 bit data,
2,3 = 1,0 even / 7 bit data,
2,3 = 1,1 one / 7 bit data.
4,5 = 0 : 9600 baud.

4,5 = 0,1 19200 baud,

4.5 = 1,0 2400 baud,

4,5 = 1,1 1200 baud.

T1 Fester

Compatible T1 Tester AUX PRINTER /
REM CTL display.

AUX FUNCTION { PRINTER/REM CYL 1
REZ32 MODE
PROTOCOHL { XON/KOFF ]
SFEED £ 9600 BAUD }
PRRITY (8 BIY BPATA) { KOHE 3
STOP BITS [ 3 1
Error number +0
STATUS:
 GHPUTERR SR HAL HE M
otTroL [ oNTRGL
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To Select an Output Suitable for an Alternative Printer.

Press .

Selec

Highlight
RS5232 MODE

Highlight PRINT STYLE

For an 80 column printer select NORM

For a 40 column Printer select OH

Set the PROTOCOL, SPEED, PARITY
and STOP BITS to be compatible with
the printer being used.

5-4 Preparing To Print Results.

AUX FUNCTION

STORED $ETYING HUMBER
ACTION OFF b}

SETTING
G FACTORY DEFAULY

..........................

.....................

TIHE & VF HERE
BRTE ACCESS [ e e

AR FUNCTION { PRINTER/REM CTL }
RE242 HODE
PROTOCOL,
SPEED [ 9690

PARITY (& BIT PATR) ¢ NONE
STOP BITS [

Error number

STATUS:

CUNPUTERETERIEMRLE HE
EONTRGLE CONTROLE PRINTER

AUX FUNCTION [ PRINTER/REN LTL 3
RE232 MOBE { ALT. PRINTER 1
PROTOCOL ( PYR )

PRINT STYLE

SPEED
PRRITY (8 BIT DATR)

STOPF BITS

Error n

STATUSS
L OHFRKES of
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Printing Results

itable for the printer being used,
. Selection details are given in

Before printing results, an RS2
must be selected ( (AUX] - |
Chapter 5, Preparing to Print Results.

The following printer outputs are available:

Print Availability
Major alarms only. Automatically triggered

Alarms and Error count.  Automatically triggered.
For previous tests as graphs *.

Signal details. The existing signal details at any time.

Full results. Automatically triggered.
At any time up to the start of the next test.
For previous tests in tabular form *.

Pulse shape. The existing pulse shape at any time *.

Full T1 tester settings. The existing settings at any time.

* Availability depends on T1 tester option.
Selections may be changed during a test.
Print on demand is available while auto triggered print is in use.

Printing Results
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To Print Only the Occurrence of Major Alarms.

The date, time and state of the following alarms are printed when any of them
occur or clear:

a Power loss
n Signal loss
m All ones

m Frame loss
» Patiern loss

AUX FUNCTION
STORED SETTING NUMBER to 1
Press . ACTION 3
SETTING
Select P
ERENABRCMEAENTT L i
$TATUS: RECOVERED CL
Crones JJ rULsE B HORE
S| -
RUX FuNcYIon [ PRINTER OUTPUT 3
Highlight SQUELCH [ oFF
PRINT OH DERAND { CURRENT SETYINGS )

AUTO TRIGGERED PRINT

AUTC TRISGERER PRINT

Select

STATUSH

Kl GF HORE
TEST -
PP A S TP e i1
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To Suppress Printing After 10 Consecutive Seconds with Major

Alarms.

Press .

Select

Highlight
SQUELCH |

Select

Printing is restored after 2 error free
seconds.

RUX FUNCTICAN

STORED SETTING NUMBER ra
RCTYION
SETTING

0 FACTORY BEFAULT SETTINGS
1

........................

.......................

AUX FUNGT IO { PRINTER ouTPUY 1

STRTUS:

SQUELCH

FRIKT OK DEHAND RRENT SETTINGS ]

AUTO TRIBGERED PRINT 1
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To Print Only Alarms and Error Count
The following choices are available:

1. An automatically triggered print of the test being run.

2. A print in graphical form of a stored result if the T1 tester has the optional
storage facility.
a. Between the end of a test and the start of the next test.
b. For any of the previously stored test results.

To Automatically Trigger a Print of Alarms and Error Count.

RUX FUNCTION

STORET SEYTING HUMBER Lo

Press . ALTION 1 OFF )

SETYTING

Select

0 FACTORY BEFAULT SETTINGS
i

........................

.......................

....................

STATUS+ RECUVERED CLOCK tOST

FULSE rihRiS T PRINTER] HORE
SETTINGERE SHAPE L OOPIHG QUTPUT I g o s e i

ALY FURCTION § PRINTER QUTPUT 13

SAUELCH { oFF 1
Highlight PRINT ON REMANE £ CURRENT SETTINGS ]

AUTO TRIGGERED PRINT [

RUTO TRIGGERED PRINY

Select E}

SIRTUS:
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To Suppress Printing After 10 Consecutive Seconds with EVENT

Results
AR FUNCTION
STORED SETTING HUMBER {0 i
Press X RCTI1OK 3

SETTIHE

g FROTORY JEFAULT SEYTIHGS

Select

2 Fesasteavracanrraantare
K dsvartesermaaarrraazany
4
L1

AUX FUNCTION { PRINTER QUTPUT ]

SQUELCH
Highlight PRINT ON DEMAND
SQUELCH ! AUTO TRIGGERED PRINT

R/RENT SETTIHGS )
1

Select

Printing is restored after 2 error free
seconds.

STRYUS,
GFF
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To Print Graphs of Alarms and Error Count.
The T1 tester with the optional graphics facility is required.

What you get is what you see plus alarms.

The general procedure is:

Get the result of the test as a graphic display.
Select the pair of error result graphs to be printed.
Select the time period and resolution.

Press |

Three graphs are printed. The two selected plus a graph of ten

alarms (all except Loop up / loop down).

If alarms are displayed an additional graph will be printed.

Results of live traffic, frame off, tests produce only the two valid graphs, BPV
errors and alarms.

NOTE : The test must have been started by selecting a storage
resolution.

FRAME T D4 b] COBE I BB828]
PATTERN [ GRSS )
Press [RESULTS }. $ESY PERIOD [ COMTIMUOUS 3

PISPLAY { BPY

3
il 3} { STORRBE OFF ]

Select &

ES

EFS

#EFE
ERRORS
AYERRBE ER
CURRENT ER

ELAPSED Tik
STATUSE

EEL BT

ERKOR TROUBLE [l SiGiAL 4 HORE
RESULTS scak  REsuLTS WRESULTS R wimm
B B i e B e
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Select

Select ;S-TDR

Use and (IF) to highlight the test
result to be printed.

VFRT

10! N
woere 39+ 0 U L 0 D 0!

ERROR 104 - oo
count 1o} T
10 v
103 -
10 .
;o; CYPTETFTPE T LTI T PP 1 1 aTeEnat
460 aFE are oTias
ATR7 IS

FULIR EHRIGE CHAHGE HGRE
ouY WEPER LOWER . -
e P S e eSS A L AV WO S TR

03127 Q&r46
WED 2%-MAR-1589 THU 80-MARR-19829

WF3TT01 GRAPHICAL TEXT RESULTS

INSYRUNENT SETTINGS/RLARNS.....PREE
LOBIC RESULTE
BPY RESULTS
#RAME RESULTS.,
£RC RESULYS...
SLIP REBULTS

ansemarueanraesPAGE
tessarrarreny e PAGE
vasranrasaneene s PAGE

T W=

Press 'PREV' or 'HEXT' to vieu pages

BYRYIS:

BRAFH TERINY PREV HEAT
"ESULTS PRGE FAGE
Me—ertts B s A e e R
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16-SEP-1990 |G%141 | O0d 21h S4n | 327
«1D § 14-SEP-1990 |16326| 00c [¢h 35m | 21X
LASY § 13-SEP-1990 [0B126] 004 DCh 16m | <1X

USED | G1d 12h 43m | B4X
FREE | Gld &7h Blm ! 46X

TOTAL

STA g5t

T07: 00}

Display the graphs to be printed by

Select the time “window” with () and

.
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MINS FRI
01 /BAR |1 4~-SEP-199C 07 : DO

Select the resolution with ZBG

Ok s DTS

CHAMEGE CHALIGE HORE
UPPER LOWER - -

HINS FR}
LAST 01 inefliceer-1s0 072 00

Select

)
»
)

STATUS:

FRINT LEHD
L1 L.k
o et A 5 RS

To Print Signal Details

Signal details may be printed on demand during a test.

The signal details are printed as part of a full results print, see the
following information on “To Print Full Results”.
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To Print Full Results

The following choices are available:

1. An automatically triggered print at time intervals or at the end of the test.
2. A print on demand during or after a test, up to the start of the next test.

3. A print in tabular form of a stored result.

To Automatically Trigger a Print of Full Results.

Press .

Select P

Highlight _
AUTO TRIGGERED PRINT .

Select how often you want to print.
The following choices are available:

8-10 Printing Results

AUX FUNCTIOH

§TATUS: RECOVERED CLOECK LOST

STOREL HLHRHS G WORE
SETTINGS! L soP fHE f———
e e e

STORED SETYING NUMBER fe
ACTION

SETTIHG
? FACTORY PEFALLT SETTINGS

.......................

RUX FUNCTION [ PRINTER QUTRUT 3
SQUELDH [ OFF ]
PRINT ON DEMARD [ CURRENT SETTINGS 1

AUTO TREGGEREY PRINT IS

STATUS:

GFF EYRIT
RESULTS

HIgRE
- -

15 HINS §2 KOURS




To Print Full Results On Demand

The present state of the test may be printed during a test. In this case the
analysis, although printed, may not be meaningful.
The full results may be printed at any time after a test up to the start of the

next test.
AUX FUNCYiOM
STORED $ETYING HUMBER
Press . RETLON 1

SETTING

HURE
- . -

Highiight AUX FUNCTION [ PRINTER ONTPUT 3

PRINT ON DEMAND -

SQUELCH I OFF 1
PRINT ON DEMANE

AUYLC TRIGGERED PRINT [ OFF
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Press [PRINT NOW ).

To Print the Stored Results of a Previous Test

The T1 tester with the optional results storage facility is required.

Press (RESULTS)
Select GRAPH RESULTS

Select
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FRANE { be 3 COBE { Bazs:
PATTERN { 4RSS 1

TEST PERIOD [ CONTINUOUS

DISPLAY { BRY

3
1 [ STORARGE OFF ]

ES

EFS

HEFS
ERRORS
AYERABE ER
CURREKT ER

shae

wis?

ELRPSED TIn LYY I

SYATUS:

ERROR "SIRDUBLE HHL
FESULTS SCAN i LTS

07: 00}

L]
aQ7es oTHF g7 [ridd

STR§IS:

iR LHRHLE LHARGE HURE
oot UFPER LOUER - -




Select

Use (&) and (IF) to highlight the test
result to be printed.

Select

a:nz? 06146
hEMD WED 29~MAR-1989 THY 30-HAR-

1949

HPB7TO: BRAPHICAL TEXY RESULTS

IMSTRUMENT SETTINES/ALRRNS.....PRGE
LOBEC RESULTS.vusaureranreross-PABE
BPV RESULYS ... e 20 PRBE
« 290+ FRBE
1+« PRGE
SLIP RESULTScussssosvasarasacss s FREE

STRYIS:

oA W N

Press ‘PREY’ or “HEXT® to view pages

BRAFH FRI? FREY HEXT
LLTS PREE F|
e e T T T P 3 X Mk T

10~8EP~1990 [09t41: 00d 25h Fdm

324

11-8EP-1990 | 16126 00d 14h 35m ] 21X
18-2EP-1990 {08126 00 DOR 16m | 1%
USED | D14 12h 4%n | 54

TOTAL epee 014 o1h 3im | 46%

STATUS:
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To Print the Pulse Shape

The pulse shape may be printed at any
time during a test.

RUX FURCTION
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To Print the Full T1 Tester Settings.

The full T1 tester settings may be printed at any time.

RUX FUNCTION

STORED SETTING NUMBER

Press . ACTION { oFf

SETTING
9 FACTORY DEFALLT SETTINGS

reanErerarmrndibaran

Select

dasertrarrrardardas rae

aaamrararridatubaan e

saNserm T aabebes Ly

R B 00O

STRTUS: RECOVERED CLOCK LOSE
SIGRED @ FULSE  ALBRHS G
LOOP1NG

ETTINES

AUX FUHCT 10N [ FRINTER OUTPGT 3
SQUELCH [ OFF 3
Highlight PRINT ON DEMRKD

RUTS TRIGBERED FRINT [ OFF

PRINT ON DEMAND

Select °

Press (PRINT NOW}.
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General Information

Introduction

This manual contains information which allows the user to operate and
calibrate the Hewlett-Packard Model 37701A T1 Tester. The T1 tester may be
part of An HP 37711A T1/Datacom Test Set.

On the title page of this manual is a Microfiche Part Number. This number
can be used to order 4 X 6 inch microfilm transparencies of the manual.

Fach microfiche contains up to 96 photo duplicates of the manual pages.

Specification

Instrument specifications are listed on Page 7-4. These specifications are the
performance standards or limits against which the instrument is tested.

Safety Considerations

This product is a Safety Class 1 instrument (provided with a protective earth

terminal). The instrument and manual should be reviewed for safety markings
and instructions before operation. Also read the Warning page at the front of
this manual.
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Options Available

The following options are available and may have been ordered with the T1

Tester:

Option 001
Option 002
Option 003
Option 004

Option 910

Option 915

Option W30

Pulse Shape, Clock Slips and Wander Measurement Facility.
Alternative Power Source, Internal Battery.
Results Storage and Graphic Presentation Facilities.

Fractional T1, Timeslot check and Timeslot high resolution
round trip delay.

Provides an additional copy of the Operating and Calibration
Manual.

Used for ordering a copy of the Service Manual to enable
a service trained person to troubleshoot and repair the
instrument.

3-year Extended Support. W30 is an extended hardware
support agreement. It provides 2-year extended hardware
support beyond the standard 1-year return to bench warranty.

To See a Display of Options Fitted to your T1 Tester.

Press and select D

Accessories Supplied

The accessories supplied with the T1 Tester are:

Accessories Supplied Part Number

Power Cord See Installation
Operating and Calibration Maruwal HP 37701-80006
Protective Front Cover HP 37701-00002
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Accessories Available

The following accessories are available and may have been ordered with the T1
Tester:

HP 15901A Datacom Module.
HP 15513A Test Cord, WECO 310 - WECO 310, length 1m (3 feet).

HP 155134 Test Cord, WECO 310 - WECO 310, length 3m (10 feet).
HO2

HP 18182A Test Cord, WECO 310 - Alligator clips.
HP 15670A  Test Cord, Bantam - Bantam, length 3m (10 feet).
HP 15707A Test Cord, DB15 male - modular RJ48, length 3m (10 feet).

HP 92219H Cable, RS-232-C, T1 Tester (DTE) - Terminal / Computer
(DTE), Gnd,Tx,Rx only.

HP 5060-4461 Cable, RS-232-C, T1 Tester (DTE) - Modem (DCE),
Gnd, Tx,Rx only.

HP 15711A 19-inch rack mount kit.

HP 157T10A Carrying Case.

HP 2225D Printer, ThinkJet RS-232-C.

HP 15714A Cable, T1 Tester - HP 2225D Printer.
HP 5060-4462 RS 232 Test plug.

Specification

Except where otherwise stated the following parameters are warranted
performance specifications. Parameters described as “typical” or “nominal” are
supplemental characteristics which provide a useful indication of the typical,
but non-warranted, performance characteristics.
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Specifications

Framing: D4, ESF, SLC-96 (Ft only), Unframed
Line Code: AMI, B8ZS

Test Patterns
QRSS: 2°90-1 PRBS, D20+D17+1=0 with 14 zero limit
2°15-1 PRBS: D15+D144-1=0

2°20-1 PRBS: D20+D1741=0
2°23-1 PRBS: D234+D1841=0

All ones

1:1 (101010 ... )

1:7 (01000000 ... )

Jin 24 (01000100 00000000 00000100 . .. )

55 OCTET, (Network Equipment Technologies)

User programmable word, length 3 to 24 bits

4 user programmable patterns, length 8 to 1024 bits in 8 bit intervals. Pattern
programmed in hexadecimal from the front panel or over remote control. The
order of bit transmission is selectable.

Live (for use when monitoring live traffic)

Notes: Framing bits are inserted into these patterns in D4, SLC96,

and EST modes. For any user pattern with a pattern length which is a
sub-multiple of the frame length (192 bits), the pattern is synchronized to the
frame such that the F-bit always occurs at the start of the pattern. This helps
to prevent excess zeros caused by framing.

All Signaling Bits Display
Used to display the signaling bits for all receive channels. The transmit
signaling bits can be set in all signaling channels.

Auto/Restart
Framing, line code and pattern are automatically determined. The previous
measurement results are zeroed and the instrument restarts measuring.

Moniter Mode
Monitor mode is for use on live traffic where no known test pattern exists. No
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Specifications

pattern synchronization is attempted and pattern error results and pattern
slips are not presented. Monitor Mode can be selected by setting the test
pattern to “Live”. It is automatically set on pressing Auto/Restart if no
recognizable pattern is found.

TRANSMITTER

Transmitter timing

The transmitter can be timed from the clock recovered at the receiver (loop
timed) or from the internal clock

Internal Tx Clock

Frequency: 1.544 MIiz
Stability: +5 ppm 0 to 40°C (nominal),
+10 ppm 0 to 50°C
Ageing: +2 ppm per year typical
Tx Error Add
Types: Logic, BPV, Frame or CRC (ESF only)
Rates: Selectable 10°-3, 10°-4, 10°-5, 10"-6 or 10°-7, or SINGLE

Notes: Logic errors are inserted only in test patterns, not in {raming bits.
They include both 0 to 1 and 1 to 0 conversions without violating the
15-zero constraint in the case of QRSS. With ESF they are inserted before
CRC calculation and so do not result in CRC errors. Pattern error insertion
never causes bipolar violations, CRC or frame errors. Bipolar violations are
inserted across both data bits and F-bits. They include both + to - and - to +
conversions with equal probability. Other conversions are excluded since they
would result also in logic errors. BPV insertion does not cause logic, CRC or
frame errors nor affects B8ZS coding. Frame errors are only added to those
F-bits which are used for framing. A CRC error is added by inverting one of
the 6 CRC bits in a CRC block (an ESF multiframe). An error injection rate
of 10”-n corresponds to one errored CRC block in 10°n CRC BLOCKS.
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Specifications

Tx Alarms

AlS:
Yellow Alarm:

Validity:

Unframed All Ones.

bit 2 of each timeslot = 0 (D4 and SLC-96) 8 ones/8 zeros
pattern in facility data link (ESF)

Alarms can be generated with any test pattern. They are
disabled when loop codes are being generated. Yellow alarm is
not available in unframed mode.

Tx loopback codes {in-band)

Loopback Loop-up code | Loop-down code
Line loopback 10000 100
4-bit “smrtjack” {NI) 1100 1110
5-bit “smrtjack” {NI) 11000 11100
User XXXXXAXK XXXKXKXX

The loopback codes may be sent with or without framing. With framing, the
default state is that the framing bits temporarily overwrite the loopcode. The
user can select framing to be inserted in loopcodes. The loop-up code is sent
for 8 seconds, or will stop after loop-up is detected at the receiver. If loop-up
is detected within the first second, a “Pre- exist loop” will be flagged. The
loop-down code will be sent for 8 seconds, or will stop when the loop-down
code ceases 1o be received. If no loop-down code is detected at the receiver
within the first second, then the instrument cannot determine whether the far
end has unlooped and the transmission of loop-down will continue for the full 8
seconds. Accuracy of loopcode intervals: = 1 Second.

Tx loopback codes (out-of band)

Out-of-band loopback is only available with ESF framing. Loopcodes (16-bit
message) are sent in the ESF 4 kbit/s data link in the format:
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Specitications

Loopback

Loop-up code Loop-down code

Line loopback

000031110 11111111 100111000 111131111

Payload loopback

00010100 11111113 00110010 11111111

Smartjack loopback § 60010010 11111111100100100 11111111

Out-of—band loopcode repetition: 15

Idle code. When not transmitting loopcodes, the tx sends idle code (repeated
01111110) in the data link.

Output

Impedance:

Pulse Shape:

Pulse Height:

Pulse Imbalance:
Pulse Width:

Rise & Decay Time:
LBO:

RECEIVER

DSX-MON

100 ohm balanced (nominal)

meets ANSI Standard T1.102-1987

43V £600mv (at the center)

Ratio of voltage in +ve and -ve pulses; 0 £ 100 mV
324 430 nsecs (measured at half amplitude)

75 ns maximum. (10% to 90%)

7.5dB and 15dB nominal

For connection to protected monitor points. Automatic gain control (AGC)
between 0 and +36dB compensates for the flat loss at these points, no specific
frequency dependent gain is provided except +6db DSX is allowed for cross

connect cabling.

Rate:

Pulse shape:
Input Impedance:
Dynamic Range:

TERMINATED

1.544 Mb/s = 130 ppm

DSX-1 compatible per ANSI Std T1.102-1987
100 ohms nominal

+6 to -30dB relative to DSX-1 level

For terminating unprotected DSX-1 points or line terminations up to -36db
caused by lines of approx 6000 feet of cable. Frequency dependent gain is

provided.
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Specifications

Input Impedance: 100 ohms nominal

Dynamic Range: 6V pk-pk to 95mV pk-pk or 0 to +36db equalization @
772kHz

BRIDGE

For use where the circuit is already terminated. Specification as
TERMINATED, except input impedance is 1kohm (nominal}.
Jitter Tolerance

The receiver will operate without error in the presence of a signal with jitter
within the nominal mask shown below. These specifications apply for data with
maximum zerc runs of 14.

10 Ul

JTTER
AMPLITUDE

02 Ul

I
H
i
i
|

300 10k
Hz Hz
JTTER FREQUENCY

Alarm LEDs (red)

The indication remains for 100 ms beyond the duration of the alarm condition.
The history function shows any alarm which occurred during the iast
measurement period.

Signal Loss: triggered by 175 or more consecutive zeros at the receiver
(TR-TSY-000475)

All ones (AIS): triggered when any two consecutive frames contain less than 3
Zeroes
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Frame Loss:
Pattern Loss:
Slip:

Excess Zeros:
Ones Density:

Frrors:

Yellow Alarm:

Power loss:
Loop up:

Loop Down:

Specifications

see Frame Loss Criteria

triggered by loss of synchronization to the selected test pattern
triggered by controlled or uncontrolled slips (out-of-service
testing only)

triggered by >15 consecutive zeros

triggered by a received ones density <12.5% over a 100m5
period

triggered by an error from any of the available sources in any 1
Second period

triggered by bit 2 of every timeslot set to zero (D4

and SLC-96) or facility data link contains repeated
1111111100000000 (EST)

triggered when power is removed from the instrument during a
measurement period

triggered when the instrument detects a loop up code (as
defined on the AUX TX/RX page) for at least 100m5
triggered when the instrument detects a loop down code (as
defined on the AUX TX/RX page) for at least 100mS

Excess Wander {Optional): triggered when greater than 3 Ul of wander is

exceeded in any 15 minute period or 28 Ul in any
24 hour period

Status LEDs {green}): T1 pulses, Frame Sync, Pattern Sync, B8ZS

Signal Indication

The presence of

T1 pulses is indicated when 1) A 1544 kHz clock + 500ppm

(nominal) is recovered, and 2) Peak levels (nominal) are between +6 and -30
dBdsx (DSX-MON) or 0 and -36db at 772 kHz (TERM or BRIDGE).

Frame Sync Criteria

D4
ESF:

S1.C-96:

24 consecutive error-free F't and Fs bits (nominal)

24 consecutive error-free Fe bits and then 3 CRC error-free
multiframes (nominal)

24 consecutive error-free Ft bits (nominal)
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Frame Loss Criteria

D4: 2 in 4 F't bits in error
EST: 2 in 4 Fe bits in error
S1LC-96: 2 in 4 Ft bits in error

Pattern sync

Sync Loss: Sync loss is deemed to have occurred if the error ratio exceeds
4% as measured over a decisecond
Sync Gain: Sync is regained after 32 error-free clock periods

Test Period

Range: 1 minute to 100 days or continuous.

Resolution: 1 minute/1 hour/1 day

Fixed intervals: 5 min,15 min,2 hour

Indicator: Green LED above START/STOP key is illuminated while

measurement is in progress

CSU EMULATION

Status Messages

Loop codes are as set for the transmitter. If a set loop code is detected the
presence of LOOP UP or LOOP DOWN will be indicated on the Receive
Status LED’s (latched by the “history” function).

Autoresponse Mode

In-Band If Autoresponse is ON, the instrument performs a line
loopback if the LOOP UP code is present > 5 seconds. If the
LOOP DOWN code is detected and Autoresponse is ON, the
instrument removes the line loopback if the LOOP DOWN
code is present for more than 5 seconds (nominal). The line
loopback can be set ON/OFF manually. Tx error injection and
alarm generation are disabled in Line loopback mode.
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Qut-of-Band

Specifications

When autoresponse is enabled the instrument responds to
any out—of—band loopcode. There are two types of loopback
available LINE and PAYLOAD. The loopcodes are as follows:

Received Code

Tester Response

Line loop-up

Line loop-down
Payload loop-up
Payload loop-down
Smartjack loop-up
Smartjack loop-down

Enable line loopback
Disable line loopback
Enable payload loopback

Disable payload loopback

Enable line loopback
Disable line loopback

The instrument is capable of having both loopbacks (line and
payload) enabled simultaneously. When this occurs, the net
effect is line loopback.

The current status of the two loopbacks is indicated on the
LOOPCODES display, these can be manually overridden at
any time by the user. The instrument TESTER LOOPED
LED lights when either loopback is enabled.

Loopcode Detection

Cut-of-Band

The receiver constantly monitors for a valid 16-bit message
on the ESF data link. Valid messages will remain for at least
10 repetitions and each takes 4 ms. The instrument samples
the messages every 5 ms, and a valid loopcode will be flagged
whenever 6 out of the last 5 ms samples have contained the
same valid loopcode.

Loopcodes are not detected if PATTERN is set to SPECIAL.

Loopback Loop-up code Loop-down code

Line loopback

(0001110 11111111{00111000 11111111

Payload loopback

00010100 11111111 60110010 11111111

Smartjack loopback

00010010 111111111001001060 11111111
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Specifications

Line Loopback

When line loopback is selected or set by the LOOP UP code, loop timing is
forced and the instrument retransmits the recovered receive data. BPVs, frame
errors, CRC errors and logic errors are all preserved.
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MEASUREMENTS

Specifications

Error sources: Logic errors, BPVs, Frame errors (Ft & Fs bits for D4 mode,
Fe bits for ESF mode, Ft bits for SLC-96 mode), CRC errors
(ESF only)

For B8ZS the zero replacement code will not be reported as a
BPV error (0V10V1).

Recovered Ciock Frequency Measurement

Resolution:
Accuracy:

Ageing:
Result Presentation:

1 Hz

+ 5ppm 0 to 40°C (nominal)

4+ 10ppm 0 to 50°C

+2ppm per year,typical

Absolute frequency (Hz) and frequency offset in ppm
from 1544000Hz.

Pattern Slip Measurements

Valid for all PRBS patterns. If framing is present, then CONTROLLED and
UNCONTROLLED slips can be distinguished. For unframed modes it is
meaningless to use these terms, and a single measurement of SLIPS is made.

Slip Criteria:

Uncontrolled Slip:

Controlled Slip:

Once the error detector has gained sync, a pattern slip
is counted if the received pattern is the same as the
test pattern over 32 consecutive bits and Sync Loss is
simultaneously true.

Hf a pattern slip is accompanied by a COFA (change of
frame alignment) then it is an uncontrolled slip.

If a pattern slip is not accompanied by a COFA then it
is a controlled slip (or frame slip).

Simplex Current Measurement
Volt Drop: Nominal 8 Volts drop @ 60mA

Range: from -+ 10 to £ 200 mA (Unsigned)
Accuracy: 5% + ImA
Resolution: 1 mA
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Specifications

Simplex current measurements are possible on all front panel Tx/Rx
connectors.

Caution Span Power Measurements
Extreme care should be taken when operating with hazardous
w voltages. Span power can generate voltages of up to & 130V
de.

A dc connection is provided between the receiver and the
transmitter paths for operation on wet lines. Ensure span
power is removed before connecting or disconnecting the test
set.

Signal i.evel Measurement

Presentation: Volts, dBdsx and dBm (the dBm result is the dBdsx
“result plus 17dB, correct for an all-ones signal)
Range: +6dbdsx to -36 dBdsx (12 Volts to 100mV peak to
peak)

Voltage Accuracy: + 10% (2V to 12V), £ 30% (100mV to 2V)
Voltage Resolution:  50mV (2V to 12V), 16mV (60mV to 2V)
Level Accuracy: + 1dB (-9dBdsx to +6dBdsx)

+ 2dB (-19dBdsx to -10dBdsx)

+ 3dB (-36dBdsx to -20dBdsx)
Level Resolution: 1dB

Round Trip Delay Measurement
Only valid for QRSS

Range: 1mS to 670mS
Resolution: 1mS
Accuracy: 3% (nominal)
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CHANNEL ACCESS

The user can select a single channel (1..24) to be demultiplexed from the
incoming T1 stream and u-law decoded D1D, D2 or D3/D4 channel assignment
mapping can be selected. The VF signal can be monitored on a loudspeaker
mounted behind the instrument front panel or can be fed to an external
instrument. The signaling bits associated with the selected channel or all
channels simultaneously may be displayed. Voice frequency access, and
signaling bit access are available for D4, ESF and SLC—-96 modes.

VF Output

Output Impedance: 600 ohm balanced (nominal}

Reference Level: 0dB TLP (nominal)

Dynamic Range: +3dBm to -50 dBm relative

Frequency Response: Within + 0.25 dB from 300Hz to 3KHz (nominal)

Ref 1010 Hz at -10 dBm: Within +0.25dB,-0.9dB (nominal)

Signai-to-Quantisation Noise Ratio

1010 Hz Level Quantisation Noise
0 dBm to -30 dBm  |-35 dB minimum {nominal)
-30 dBm to -40 dBm {-29 dB minimum (nominal)
-40 dbm to -45 dBm |-24 dB minimum (nominal)

Gain Tracking Error

1010 Hz Level -1¢ dBm error
+3 dBm to -40 dBm {4+ 0.3 dB maximum (nominal}
-40 dBm to -50 dBm |+ 0.6dB maximum (nominal)

Intrinsic Noise: <15 dBrnco (nominal).
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RESULTS

Error Results

Error Count. Errors are counted for all sources over total elapsed time.
Counting is not inhibited during alarm conditions, except during pattern sync
loss for 300ms (nominal) following instrument power restoration and during
signal loss. The counting of errors during pattern loss is user selectable over
remote control.

Elapsed time starts after a signal has been detected at the input. BPV results
are available at this time. Frame and CRC results are available only after
frame sync has been achieved during a measurement. Pattern (logic) results are
available after pattern sync has been achieved.

Error Seconds. Asynchronous error seconds are counted for all error sources

Error Count and Error Second. 6-digit display for < 1,000,000 errors, X.XXX
Exponent YY display for >= 1,000,000 errors. For CRC error counts, an
incorrect CRC checksum is counted as one error.

Ave. Error Ratio. Average error ratio over total elapsed time

Cur. Error Ratio. Current error ratio, measured over the last second

Error Ratio Format. X.X Exponent YY display

Error Free Seconds. The number of error free seconds expressed as a count

% Error-free Secs. The number of error {ree seconds expressed as a percentage
of the number of seconds in the measurement period

Percentage format. XX.XX% or 100.00%

SEF Count. Count of Severely Errored Framing events (SEFs) within the
measurement period. An SEF event occurs if 2 or more errors are detected
in the framing pattern within a 3 ms period. Consecutive 3 ms periods are
examined. Valid in ESF mode only.
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OOF Count. Count of Out Of Frame events (OOFs) within the measurement
period. An OOF event occurs if 2 or more errors are detected in any 4
consecutive frame bits. Valid in all framed modes.

LOFE Count. A count of the number of times a frame loss occurs for >3 seconds

Frame Loss Seconds. Count of the number of Frame Loss Seconds.

Alarm Seconds

Display Format: 9-Digit display for < 1,000,000,000 seconds
Alarms presented: Yellow Alarm, Pattern Loss, Frame Loss, Signal Loss,
AIS, Excess Zeros, Power Loss

Trouble Scan

Displays any non-zero error count (in “large” characters) for the four error
types LOGIC, FRAME, BPV and CRC. If the results are all zero then “No
Trouble Found” is displayed.

Pattern slips

Uncontrolled (COFAs) and controlled (no COFA). Count of both types with no
direction indication.

Time-of-day Clock

Stability: &£ 0.01 % (nominal}

DATA LOGGING

L.ogging to external printer

External printer data logging provides output of results and instrument
control settings via the RS-232 serial port. The recommended printer is an
HP Thinkjet. A selectable graphics mode supports other common printers e.g.
Epson and Seiko.

Printout types. settings, events {printout of current results triggered by errored
seconds or alarms), timed {printout of current results every xx minutes),
manual (printout of current results on demand). All printouts include time,
date and instrument serial number.
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PRINTER and REMOTE CONTROL PORT

This dual purpose port is a full duplex RS-232-C serial interface configured as a
DCE. Direct connection may be made to DTEs, such as printers and terminals.
An adaptor (crossover) cable is required for connection to modems, or other
DCEs. The port can be assigned either to printing or remote control, but not
both together.

Printer output
Baud rate: 300, 600, 1200, 1800, 2400, 4800, 9600

Data bits: 8

Parity: None

Stop bits: lor?2

Transmit ENQ/ACK, Xon/Xoff or DTR
pacing:

Remote control

Baud rate: 300, 600, 1200, 1800, 2400, 4800, 9600
Data bits: 7

Parity: ODD, EVEN, ZEROS, ONES

Stop bits: lor2

Pacing: ENQ/ACK, Xon/Xoff (Rx only, Tx only or Rx & Tx) or DTR
(Txonly)

In addition to Xon/Xoff and ENQ/ACK character handshake flow contro,

the 37701A provides an optional COMMAND PROMPT to facilitate remote
control via a “dumb” terminal. When this feature is in use, the remote control
device waits after sending a command until a user-selectable prompt character
is returned by the 37701A to signify that it is ready to accept a new command.
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RS-232-C connector configuration

Pin | Mnemonic Description
1 PGND |Connected to chassis ground
2 TXD |37T701A data input
3 RXD |37701A data output
4 RTS Internally connected to CTS in 37701A
5 CTS Internally connected to RTS in 37701A
6 DSR | Set “ON” by 37701A when powered
7 SGND |Signal ground
8 DCD  [Set “ON” by 37701A when powered
20 DTR | When DTR transmit pacing is selected, data output from the
37701A is inhibited if DTR is held “OFF” by receiving device.

Modem operation. Remote control via a modem link requires a pair of full

duplex modems.

Connection between the 37701A and the modem should be by

means of a cable configured as shown below:

HP 37701 MGDEM
POGND (B (1 PGND
RXD {3 {2y TXD
XD (@ 3y RXD
DSk

RTS

SGND

6) ! 4y RTS
ey (201 DTR

(4) : &) DSR
OTR (20) <—~.~J

{7} (7) SGND
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General

Size: 340mm (13.4%) wide, 190mm (7.5”) high, 208mm (8.2%) deep
(including front panel cover). Battery power (option 002) adds 64mm
(2.57) to depth.

Weight: 4.5kg (10lbs). Battery power (option 002) adds 2.6kg (5.61bs).

Operating temperature: 0 to +50C
Storage temperature: -40 to +70C

AC Supply: 85-265V 47-66Hz, continuous input voltage selection.

Power consumption:  30VA

LpA < 70 dB LpA < 70 dB
operator position am Arbeitsplatz
normal operation Normaler Betrieb

per 150 7779 nach DIN 45635 T, 19

instrument settings storage

All settings and results are saved in protected memory when the instrument is
switched off, In addition, the user can store up to five complete setups, with
names, and recall them.

Connectors

Tx/Rx - bantam jacks, 310 jacks and DB15 connector, all in parallel
Slip reference - bantam jack and 310 jack in parallel

VT output - 310 jack

RS-232 printer output/remote control - DB25 connector
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OPTIONS
Pulse shape and clock slips measurements (option 001)

Pulse Shape

Measurements. Pulse Width, Rise Time, Fall Time, Overshoot, Undershoot,
Level(dBdsx), Mask pass/fail, pulse shape display

Range: +6 to -26dBdsx (nominal)
Measurement time: 11 seconds (nominal)

The following four items are specified for DSX-1 pulses within £ 3dB of
0dBdsx, specifications are nominal for other signals.

Pulse width range: 200-500ns, accuracy:Z 20ns (nominal)
Rise time resolution:  1nS (nominal)
Fall time tesolution:  1nS (nominal)

Overshoot /undershoot resolution: 1% (nominal)

Pulse Masks: Pub 62411, ANSI T1.463, CB 119 (0ld equipment), ANSI
T1.102/CB 119 (New equipment}

The measured pulse is automatically fitted to the selected mask. For signal
levels within + 3dBdsx (nominal), pass/fail is indicated. Positive and negative
pulses are displayed alternately. On a random data signal, pulses which are
preceded and followed by at least 3 zeros are used to compute measurements.
If this criterion cannot be met, pulses which are preceded and followed by at
least 1 zero will be used. If neither of these criteria can be met, any pulse will
be used and a message “insufficient zeros, pulse truncated” will be displayed to
the user. Under these conditions, the pulse trace is reduced to 600nS.

Clock siips measurement

Measurements. Estimated Clock Slips, Estimated Frame Slips, Positive Peak
Wander, Negative Peak Wander, Peak to Peak Wander,

Time Interval Error, 15 Minute Wander, 24 Hour Wander

General Information 7-21




Specifications

Timing Reference DSX Input.

Rate: 1.544 Mb/s £ 130 ppm

Pulse Shape: DSX-1 compatible as per ANSI Std T1.102-1987 There is
an indication if no reference signal is present.

Input Impedance: 100 ohms (nominal)

Dynamic Range:  +6dB to -30dB relative to DSX-1 level (nominal)

Wander Measurement.

Bandwidth: Low pass response -3dB at 10Hz (nominal)

Resolution: 0.125 UT

Accuracy: + 0.125 Ul &+ 0.5% of reading, for wander frequency up to 1Hz
Range: + 99999 Ul

Battery power (option 002)

Battery type: sealed lead-acid
Operating time: 1.5 hours {typical, display on continuously)
3 hours (typical, display timed off )

Built-in recharger, battery charges while instrument is connected to AC,
whether operating or not

Recharge time: 9 hours (typical)

Instrument automatically switches off when battery is low, before performance
is impaired. Once instrument has switched off, a flashing LED indicates a low
battery. A low battery message is displayed 15 minutes (nominal) before the
instrument switches off. To maximize operating time, display switches off 5
minutes after user stops pressing keys. Measurements continue and status
LEDs remain on. Pressing any key brings the display back on.

Result storage and graphic presentation (option 003)

internal electronic result storage. Automatic storage for up to 10 periods with
a maximum of 99 days total capacity. Once all the store capacity has been
used, the oldest test data will be discarded. Storage can be switched on or off.
Data is retained when the instrument is switched off.
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Specifications
Stored End-of-Period Results. Errored seconds, error Count, synchronous
errored seconds, average
error ratio, error free seconds, %error free seconds

Stored End-of-period G.821 analysis. %availability, degraded minutes,
%degraded minutes, severely errored seconds, %severely errored seconds,
errored seconds, Yerrored seconds, consecutive severely errored seconds,
unavailable seconds.

Stored End-of-Period Alarm Seconds. Power Loss, AIS, signal loss, frame loss,
pattern Loss, excess zeros

Graphic result presentation. Histogram display or printout versus time-of-day of
two error sources, based on current or stored measurement period.

Error Sources. Logic, BPV, Frame, CRC, Alarms
Display Format.

Width: 60 bars
Bar resolution: 1 minute, 15 minutes, 60 minutes
Error count scale: Pseudo-logarithmic range of more than 8 decades, each

decade represented linearly.

G.821 error results during measurement. Performed on logic and CRC errors,
limited analysis on F-bit errors.

%availability, degraded minutes, %degraded minutes, severely errored seconds,
%severely errored seconds, errored seconds, %errored seconds, consecutive
severely errored seconds, unavailable seconds.

n X 56/n X 64 kBit/s measurements {option 004}

Fractional T1 modes: n X 56 kBit/s, n X 64 kBit/s contiguous or
non—contiguous. Background timeslots filled with idle
code 01111111,

Test patterns: QRSS, 8 bit user defined word (64 kbit/s}, 7 bit user
defined word (56 kbit/s), 4 user defined patterns (8
to 1024 bits), 2°15—-1 PRBS, 2720~1 PRBS, 2723~1

PRBS.
Test tones (for single
64 kBit/s timeslot
only): 404 Hz, 1004 Hz, 2804 Hz.
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Specifications

Timeslot check:

Timeslot delay
measurement:

Shows digital content of one or all timeslots.
Transmitter sends varying identification in all timeslots
simultaneously. The origin timeslot number is displayed
for any received timeslot containing an identification
code.

High resolution round trip delay measurement in any
timeslot. Range 10 ps to 0.6 s, resolution 10 us.
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Installation

Introduction

This section provides installation instructions for the Hewlett-Packard Model
37701A T1 Tester and its accessories. This section also includes information
about initial inspection, preparation for use, packaging, storage and shipment.

Initial Inspection

Warning To avoid hazardous electrical shock, do not perform electrical
tests when there are signs of shipping damage to any portion of
g the outer enclosure (covers, panels, meters and so on).

Inspect the shipping container for damage. If the shipping container or
cushioning material is damaged, it should be kept until the contents of the
shipment have been checked for completeness and the instrument has been
checked mechanically and electrically. Procedures for checking electrical
performance are given in Chapter 5 of this manual. If the contents are
incomplete, if there is mechanical damage or defect or if the T1 Tester does not
pass the Performance Tests, notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning material shows signs of stress,
notify the carrier as well as the Hewlett-Packard office. Keep the shipping
materials for the carrier’s inspection. The HP office will arrange for repair or
replacement at HP option without waiting for claim settlement.
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Preparation for Use

Warning To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is switched

) on.

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

B. if this instrument is to be energized via an auto-transtormer
to reduce or increase the line voitage, make sure that the
common terminal is connected to the neutral pole of the
power source.

C. The power cable plug shail only be inserted into a socket
outlet provided with a protective earth contact. The
protective action must not be negated by the use of an
extension cord without a protective conductor (grounding).

Power Requirements

The instrument requires a power source of (95 to 240 V ac) £10%, 47 to 66 Hz
single phase. The power consumption is less than 30 VA for any instrument
including those with the alternative battery power option (Option 002).

Line Fuses

The line fuses are located in a compartment on the side panel above the line
power input connector and line switch. The correct rating is 250V, 1 A Timed
(HP 2110 - 0674).

Caution Before connecting the instrument to a power outlet ensure that
ﬂ a fuse of the correct rating is fitted.
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Power Cable

This instrument is equipped with a three-wire power cable. When connected
to a properly grounded power outlet, this cable grounds the instrument case.
The type of power cable supplied with each instrument depends on the country
of destination. Refer to the following figure for the part numbers of the power
cables and plug configurations available. The number shown below each plug
is the Hewlett-Packard part number of a power cable equipped with that plug.
If the appropriate power cable is not included with the instrument, notify the
nearest Hewlett-Packard Sales and Service Office and a replacement will be
provided.

8120-1378 US>

8120-2104 $120-1369 8120-1689 8120-13%1 S170-4753 IAE 8120-29%6 §120-4211

The color code used in each power cable is given below:
Line Brown

Neutral Blue
Ground Green/yellow
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Battery (Option 002)

Warning For operator protection during battery operation, connect the
g chassis terminal on the rear panel to earth ground.

Two 6 V 3 Ah lead acid batteries (HP 1420-0123) are located inside the
battery compariment at the rear of the instrument.

The instrument will run with fully charged batteries (at an ambient
temperature of 25 degrees centigrade) for nominally 1.5 hours with settings and
results displayed or 2.5 hours with the display blanked.

Power consumption is optimized by automatically blanking the display if there
is greater than 2 minutes between key presses. Pressing any key re-displays
settings.

When the instrument detects that the battery voltage is low, it displays a
Battery low !!!! status message. This message remains displayed until the
battery voltage drops below the minimum level that guarantes valid results.
When this condition is reached, there is an automatic instrument power down
and the red LOW BATTERY indicator on the side panel then flashes to show
the batteries require re-charging.

It is recommended that the batteries be re-charged as soon as possible to
optimize battery life.

To Charge the Batteries (Option 002)

Caution To avoid over charging, do not use an external charger. The
w instrument has its own charging circuit.

Connect the ac power cord, the green CHARGING indicator lights - full charge
is obtained after 9 hours at 25 degrees centigrade. The battery charges with
the power switch in the ON or STANDBY position.
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To Change the Batteries

Warning The battery shouid only be changed by someone who is aware
of the hazards invoived.

a Do not short circuit the battery terminals, it may cause serious
personal injury.

Do not incinerate or otherwise mutilate the battery. It might burst
or reiease ioxic maiteriais causing personal injury.

1. Ensure that the instrument power switch is set to STANDBY and
disconnect the ac power cord (if one is connected).

2. Remove the eleven securing screws on the rear panel then remove the
back-plate.

EARTH TERMINAL

IS
o
RED
+
5N N’ 6V, 3Ah
Q;@ LEAD ACID) {54% ILEAD ACID)
|
o o o o

[N, SOME COUNTRES HAVE LEAD ACID BATTERY RECYCLING REQUREMENTS.
Q} CONSULT YOUR LOCAL HP OFFICE FOR DETALS

3. Disconnect the batteries.
4. Replace the batteries.

5. Re-connect the new batteries.
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Battery Fuses

Two 5 A fast blow fuses (HP 2110-0010) are located inside the battery
compartment at the rear of the instrument.

To Change a Blown Fuse

1. Ensure that the instrument power switch is set to STANDBY and
disconnect the ac power cord (if one is connected).

9. Remove the eleven securing screws on the rear panel then remove the

back-plate.
3. Disconnect the batteries.
4, Replace blown fuse,

5. Re-connect the batteries.

Mating Connectors (Front Panel)

Connectors which mate with the T1 Tester connectors are listed in the

following tabie.

T1 tester Port

Connector type

Mating Connector
Par{ Number

TRANSMIT WECO 310 HP 1251-0695
TRANSMIT BANTAM HP 1251-3060
RECEIVE WECO 310 HP 1251-0695
RECEIVE BANTAM HP 1251-3060
TIMING REF DS1 INPUT WECO 310 HP 1251-0695
TIMING REF DS1 INPUT BANTAM HP 1251-3060
TRANSMIT/RECEIVE 15 WAY D HP 1251-5503
VF OUTPUT WECO 310 HP 1251-0695

RS 232 C 25 W D SUBMIN | HP 1251-0063 (plug)

HP 1251-1438 (hood)
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T1 Tester Selection When Using a T1/DATACOM TEST
SET

The T1 Tester may form part of a T1/Datacom Test Set. To select T1
operation, set the DATACOM MODULE, TEST SELECT to TL.

ACCESSORY Port - for Datacom Module Connection

Caution The Datacom-lid cable must only be connected or disconnected
“ with the instrument powered down.

RS-232 Port - for Printer or Remote Control Connection

Caution This port is located on the side panel of the HP 37711A or HP
37701A and is NOT to be confused with the RS-232/V .24 port
e on the Datacom Module.

This port is a full duplex RS-232C serial interface configured as Data
Communications Equipment (DCE). This port can be connected directly to
printers, dumb terminals and controllers which are configured as Data Terminal
Equipment (DTE).

Using an adaptor cable (see page xx), this port can also be connected to
modems and other devices which are configured as DCE.

The RS-282 connector pinout configuration and signal flow are shown in the
following diagram:
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HP 37713A OR HP 37701A

POND

CHASSIS
GROUND

+V

TXD

CABLE SHIELD OR PROTECTIVE GROUND

RXD

DATA IN

RTS

»DATA QUT

Crs

DSR

SOND

CIRCUIT
GROUND
+¥

DTR

DTR PACING CONTROL

oeh

®®®@®§>®®@6@@

_m\@®®@@@@@@§>@@@

»

RS-232 PORT

THIS PORT ON THE SIDE PANEL OF THE
INSTRUMENT 1S CONFIGURED AS DCE

The RS-232 port can only transmit or recieve asynchronous data, any device
connected to it must be set for asynchronous operation. The character formats
for Printer and Remote Control are as foliows:
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Printer Operation[ Remote Conirel
Baud Rate} 300, 600, 1200, 1800, 2400, 4800 or 9600
Data Bits 8 7
Parity None 0dd, Even, Zeros, Ones
Stop Bits lor2
Pacing ENQ/ACK, Xon/Xoff or DTR

For more details on Printer operation and Remote Control, see chapters 5
Prepraring to print, chapter 6 Printing Results and chapter 10 Remote Control.

Modem Connection

Only a full duplex modem may be used. The cable connecting the K5-232 port

to the modem should be

configured as follows:

HP 3771A OR HP 37701A

RS-232
RXD (3
XD (2
DSR{6)
RTS (4

DTR <2j3) <—

CE TO DCE

MODEM
2y TXD
3y RXD
{4y RTS
20y DTR
(6y DSR
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Rack Mounting

PROCEDURE FOR MOUNTING BRACKETS TO (A) PROCEDURE FOR MOUNTING BRACKETS T0 B)
1. REMOVE 4 SCREWS 10 HOLOING REAR FEET 1. REMOVE 4 SCREWS BENEATH LATCH UATCH AND REMOVE
2. REMOVE 12 SCREWS ) HOLDING FRONT FEET DATACOM ASSY FROM THE PLASTIC {OVER

3, PLACE BRACKETS ITEM 3 (2 OFF) IN POSITION AND REMOVE THE LATCH CATCHES BY REMOVING THE NUTS
FIX USHG EXISTING SCR (4 OFF "C) FROM THE REAR AND WASHERS DN THE INSIE OF THE PLASTIC COVER
FEET AND 4 OFF T FROM THE FRONT FEET REFIT DATACOMS ASSY INSIDE PLASTIC (OVER

PLACE BRACKETS ITEMS 1 8 2 N POSITION AND FIX

USING SCREWS ITEM 5 {4 OFF} AND SPACERS ITEM

~

~w

4 14 OFF)
RACK MOUNT KITS
vEM | o7y KIT No. HP 37711A HP 37704 HP 159014
£
DESCRIPTION FPOBTEA | HP 187164 HPE B71A HP 15715A | HP 157124

1 1 BRACKET 37701-00031 | 3770100037 37701-00031

2 1 BRALKEY 37701-00032 | 37701-00032 3770400032

3 2 BRACKET I7701-00029 | 37705-00039 | 37701-0002¢ {37701-00039

8-10 Installation




Operating Environment

Temperature

Humidity

Altitude

Air Flow

The instrument may be operated in temperatures from 0
degrees centigrade to +50 degrees centigrade. The temperature
for battery operation is 0 degrees centigrade to +40 degrees
centigrade.

The instrument may be operated in environments with
humidity up to 95% at 40 degrees centigrade. However,

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

The instrument may be operated at altitudes up to 4,600m
{15,000 ft).

To provide adequate cooling, an air gap of approximately
3-inches should be maintained around the instrument.

Storage and Shipment

Environment

The instrument may be stored or shipped in environments within the following

limits:

Temperature

Humidity
Altitude

—40 degrees centigrade to +75 degrees centigrade without a
battery and ~20 degrees centigrade to +55 degrees centigrade
with a battery.

90%
15,300m (50,000 ft)

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

Tagging for
Service

Original
Packaging

Other
Packaging

If the instrument is being returned to Hewlett-Packard for
service, please complete one of the blue repair tags located at
the front of the service manual (if you have one) or give details
on a label then attach the tag or label to the instrument.

Containers and material identical to those used in the factory
packaging are available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for servicing,
attach a tag indicating the type of service required, return
address, model number and full serial number. Also mark the
container “FRAGILE” to ensure careful handling.

The following general instructions should be used for
re-packing with commercially available materials:

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

b. Use strong shipping container. A double-walled carton of
35-pound test material is adequate.

c. Use a layer of shock absorbing material 70 to 100 mm (3 to
4 inch) thick around all sides of the instrument to provide
firm cushioning and prevent movement inside the container.
Protect the control panel with the front cover provided or
with cardboard.

d. Seal shipping container securely.
e. Mark the shipping container clearly.

f. In any correspondence, tefer to instrument by model
number and full serial number.
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T1 Tester Performance Tests

Introduction

This chapter contains procedures which test the HP 37701A electrical
performance to the specifications in Chapter 7.

There are two levels of performance testing contained in this chapter:

Operational Verification Provides >90% confidence that the instrument is
operating to its full warranted specification.

Full Performance Test Ensures that the instrument is operating to its full
warranted specification.

Results of the Performance Test may be recorded on the Test Record at the
end of this chapter, or on the Abbreviated Test Record at the end of the
Operational Verification procedures.

Calibration Cycle

Results recorded on the Test Record at incoming inspection can be used
for comparison in yearly maintenance and calibration or after repairs or
adjustments.
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Recommended Test Equipment

The test equipment required is listed in the following table. Equipment
which meets or exceeds the critical specifications may be substituted for the

recommended model.

Recommended Test Equipment

Frequency Counter

DC Voltmeter
AC Voltmeter
Printer

Synthesizer / Function
Generator (2 off)

Oscilloscope

DC Power Supply
Impedance Converter
cable

Bantam to bantam cable

WECO 310 to BNC
adapter (3 off)

75 € Termination

WECO 310 to WECO 310

0.00015% accuracy up to 1.544
MHz; Trigger Level O/P available

1% accuracy
2% accuracy at 772 kHz
80 column HP-IB printer

50 © unbalanced output. Sinewave
frequency range 772 kHz £ 110Hz;
Level range 23dBm to —20dBm

100 MHz bandwidth; Dual I/P 50
2 and 1 MQ

Variable DC supply voltage up to
0V

110 Qbalanced (nominal) to 756 O
unbalanced (nominal)

Unique

Unique
Unique

B0 +1%

Instrument Critical Specification Recommended
Model
Signature Multimeter Unique 0P 50058

HP 5316B OPT 001

HP 3456A

HP 3458A

HP 2225A Thinkjet
HP 3325B

HP 54201A/D

HP 6205B

HP 15508B

HP 15513A

HP 15670A
HP 1251-3757

HP 15322-80010
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Recommended Test Equipment {continued)

Instrument Critical Specification Recommended

Model

15 way connector 15 way D-shell connector male HP 1251-5503

RS-232 Loopback Unique HP 5060-4462

connector

Accessory cable TUnique HEP 15901-66002

Dual BNC to WECO 310 |see figure below

cable

Resistor 1000 £ 1% HP 0757-0178

Resistor 330+ 1%; 5W HP 0811-0563

Dual BNC to Weco Bantam Cable

— 1.2

/ 6[ SCREEN WECO BANTAM JACK

b T owe | I

SCREENED CABLE

4

SCREEN CONNECTEU HERE

Description QTY | HP Part Numnber
BNC Connector (male) 2 1250-1448
Weco Bantam Jack 1 12513060
1.2 m Length of Screened Cable . 8120-2272
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Operational Verification

The Operational Verification tests quickly establish with >980% confidence that
the HP 37701A meets the specifications listed in Chapter 7. If any test fails to
meet specification, refer to the Adjustments in the Service Manual. If after
adjustment the specification still cannot be met, refer to the troubleshooting in
the Service Manual.
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Default Settings

Default Settings

Description

The instrument default settings are factory preset and will be called to
reconfigure the instrument when the following procedure is performed. The
table below lists the default settings.

Procedure

1. Press (AUX).
2. Press the

3. Select STORED SETTING NUMBER and pres
(&) and (IF) to highlight this field.

4. Select ACTION (again using the (ff) and () keys) and press
5. Now press to show the results page.

0, is the defaunlt. Use

Default Settings

FRAME D4
CODE BSZS
PATTERN QRSS
TRANSMIT ERROR INSERT:

TYPE LOGIC

RATE ERR FREE

T1 INTERFACE:

INTERFACE DSX-MON
LBO 0dB(DSX)
TRANSMIT TIMING INTERNAL
TEST TIME CONTINUOUS
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T1 Tester Self Test

T1 Tester Self Test

Description

These tests give a high degree of confidence that the IIP 37701A is operating to
it’s warranted specification. A description of each test is given on page 9-8.

Equipment
RS-232 Loopback Connector : HP 5060-4462
15 Way Connector : HP 1251-5503
Procedure

1. Connect the HP 37701A TRANSMIT Weco 310 cutput to the RECEIVE
Weco 310 input (front panel). .

2. Connect the RS-232 loopback connector to the RS-232 port (side of the
instrument). Alternatively use wire links to either modify an RS-232
connector or connect across the RS-232 port as shown below.

ONONONONONONOROEONBONONONC
®® 0600

RS-232 Connections

3. Press HP 37701A (AUX), select SELE ST (use aa to bring up the
SELF TEST field) and set the TEST TYPE for ALL TESTS.

4. Press HP 37701A and verify that “TEST STATUS PASSED”
is displayed at the end of ALL TESTS, approximately 7 minutes (Opt 004
approx 15 minutes).
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16.

11,

T1 Tester Seilf Test

. Disconnect the HP37701A TRANSMIT Weco 310 output from the

RECEIVE Weco 310 input.

Connect the TRANSMIT Bantam output to the RECEIVE Bantam input
(front panel).

. Set the TEST TYPE for PATTERN TEST (use the (1) and () keys to

bring up the PATTERN TEST field).

. Press HP37701A (3TART/sT0P} and verify that “TEST STATUS PASSED”

is displayed at the end of the ?ATTERN test.

. Disconnect the HP37701A TRANSMIT Bantam output from the

RECEIVE Bantam input.

Take the 15 way Connector and use wire links to connect pins 1 to 3 and
pins 9 to 11 (see figure below). Connect the modified 15 way connector to
the TRANSMIT/RECEIVE D- Shell connector (front panel) this gives the
required loopback.

ONONONONONONONO
O ORONONONONO

15 way connections on the pin out side of HP 1251.5503.

Press and verify that “TEST STATUS PASSED” is displayed
at the end of the PATTERN test.

Note If a self test fails, each test can be run individually to discover

I the extent of the instrument malfunction. Refer to the service

ﬁ manual Troubleshooting to find out how to correct this failure.
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T1 Self Tests, Order and Fail Codes

T1 Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests { 1 to 15 )are performed

in the order shown in the following table. Test 1 is a general test of the
Control Processor Unit {CPU). Tests 2 to 15 use a comparison of measured
results and expected results. The measurements are made on signals which are
externally looped back from transmitter to receiver, If a test failure occurs,
the failure code displayed indicates the part of the individual test which has
failed. The test which failed is indicated by the group of failure codes shown in
the following table. A more detailed list of fail codes is given with the remote
control information in chapter 10.

Fail Code Group Test Test Number

Ito 99 CPU 1
100 to 299 Pattern 2
300 to 399 Frame 3
400 to 499 Line Code 4
500 to 599 Error Type 5
600 to 699 Error Ratio 6
700 to 799 Alarms 7
800 to 899 Line Interface 8
900 to 999 Level Measurement 9
1000 to 1099  Clock Recovery 10
1160 to 1199 Pulse Shape 11
1260 to 1299 Round Trip Delay 12
1300 to 1399  Slips 13
1400 to 1499  OOF and SEF 14
1500 to 1599  Signalling Bit 15
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Auto Cenfigure

Auto Configure

Specifications

Framing, line code and pattern are automatically determined.

Description

The HP 37701A’s ability to generate an Unframed, All Ones alarm is used to
verify that the receiver will auto configure onto the incoming data.

Equipment

None

Procedure

1.
2,
3.

o

Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.
Connect the HP 37701A TRANSMIT output to the RECEIVE input.

Press HP 37701A (AuUX), select A and set the ALARM
GENERATION for ALL ONES.

. Press HP 37701A (FRAME). Note that the display shows the FRAME set for

D4, the CODE set for B8ZS and the PATTERN set for QRSS. Also, the T1
RECEIVE STATUS leds should show T1 PULSES, ALL ONES, FRAME
LOSS, PATTERN LOSS and ERRORS all ON (the HISTORY led may also
be on due to previous signal conditions).

Press AUTO/RESTART and verify that the display now shows the FRAME
set for UNFRAMED, the CODE set for AMI and the PATTERN set for
ALL ONES.

The T1 RECEIVE STATUS leds should now show T1 PULSES, PATTERN
SYNC and ALL ONES all ON (History may also be on}.
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Pulse Mask (Option 001}

Pulse Mask (Option 001)

Specifications

Pulse Masks ANSI T1.403. The measured pulse is automatically fitted to
the selected mask. For signal levels within + 3dBdsx (nominal), pass/fail is
indicated. Positive and negative pulses are displayed alternately.

Description

This test verifies the Pulse Mask measurement by connecting the HP 37701A
TRANSMIT to RECEIVE and verifying that an isolated pulse from the
received data meets the mask called up.

Equipment

None

Procedure
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.
. Connect the HP 37701A TRANSMIT output to the RECEIVE input.

2
3. Press HP 37701A and select
4

- Press HP 37701A and select
5. Wait 15 seconds. Press HP 37701A and select% S}

6. Fnsure that both the positive and negative pulses displayed are within the

mask shown and that T'1.403 PASS is displayed adjacent to the mask (note:
the display will alternate between positive and negative pulses continually).
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Voice Frequency Output

Voice Frequency Output

Specifications

VF Qutput

Output Impedance: 600 ohm balanced (nominal)
Reference Level: 0dB TLP (nominal)
Dynamic Range: +3dBm to -50 dBm relative

Frequency Response: Within £+ 0.25 dB from 300Hz to 3KHz (nominal)

Description

This test verifies the HP 37701A ability to demultiplex a single timeslot from
an incoming T1 stream and decode it into a voice frequency signal. The
volume control range is also exercised during this test.

Equipment

Oscilloscope HP 54201A/D (a 1700 series scope can be used)
Weeo 310 to BNC Adapter :HP 1251-3757

Procedure
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

2. Connect the HP 37701A TRANSMIT output to the RECEIVE input.
Connect the VF QUTPUT to the Oscilloscope 1Mohm input using the Weco
310 to BNC adapter.

3. Press HP 37701A (aux] and select :

4. Press HP 37701A (START/sTOP) and ver}fy that a 2 volts peak to peak
(typically) sinewave with a period of 1.0ms is displayed. Slight stepping may
be present on the waveform, but there should be no obvious breaks or other
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Voice Frequency Output

visible distortion. (note: If the " ends before this procedure has
been completed, simply press the key to resume the test).

5. Press HP 37701A to verify that the 1 Khz tone is audible from the
Loudspeaker. Vary volume level using the control keys to ensure that
the tone can be increased and reduced to a point where no tone is audible
from the loudspeaker.
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Recovered Loop Timing

Recovered Loop Timing

Specifications

Transmitter timing: The transmitter can be timed from the clock recovered at
the receiver (loop timed)

Description

This test verifies that the transmitter output data rate can be timed by the
received data rate.

Equipment

Synthesizer : : HP 3325B

Frequenecy Counter : HP 5316B Option 001
Weco 310 to BNC Adapter : HP 1251-3757
Balanced to Unbalanced Converter : HP 15508B

75 Ohm Termination : HP 15522-80010

T Connector

Procedure

1. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

2. Connect the Synthesizer SIGNAL output to the HP37701A RECEIVE input
using the Weco 310 to BNC Adapter. Connect the HP37701A TRANSMIT
output to the Frequency Counter via the Balanced to Unbalanced Converter
terminated in the 75 Ohm Termination {T Connector required).

3. Press HP37701A and select 1

4. Press HP37701A and select

5. Press HP37701A and select

6. Set the HP37701A TI1 INTERFACE [TRANSMIT TIMING]) to RECOVD

(LOOP).
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Recovered Loop Timing

7. Set the Synthesizer to generate a 772.110 KHz sinewave, 500mV pk-pk, a.c.
coupled signal.

8. Verify that the Frequency Counter tracks the received Synthesizer frequency
- 772.11 KHz (Set the Frequency Counter to trigger on positive transitions
and adjust the trigger level for a reading. If the Frequency Counter reads
incorrectly, adjust the Frequency Counter trigger level for a reading of 1.1
volts at the trigger level output - use a DC Voltmter to measure this).

9. Adjust the Synthesizer to generate a 771.890 KHz signal and verify that the
Frequency Counter tracks the received Synthesizer frequency - 771.89 KHz.
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Internal Transmitter Clock

Internal Transmitter Clock

Specifications
Internal Tx Clock
Frequency: 1.544 MHz

Stability: +5 ppm 0 to 40°C {nominal}
410 ppm 8 to 50°C

Ageing: +2 ppm per year typical

Description

This test verifies that the Internal Transmitter Clock frequency is within
12PPM with the provision that the instrument has been through it’s yearly
calibration cycle.

Equipment

Frequency Counter : HP 5316B Option 001
Balanced to Unbalanced Converter : HP 155088

75 Ohm Termination : HP 15522-80010

T Connector

Procedure
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

9. Connect the HP 37701A TRANSMIT port to the Frequency Counter via the
Balanced to Unbalanced Converter. Terminate the Frequency Counter input
in 75 Ohms (use the T Connector).

3. Press HP 37701A and selact

4. Press HP 37701A and select

5. Ensure that the Frequency Counter reads between 772,009.3Hz and
771,990.7Hz.
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Alarm Leds (red)

Alarm Leds (red)

This is a functional test of the Alarm leds

Equipment

None

Procedure

1.
2.
3.

11.

12.

Connect the HP37701A TRANSMIT output to the RECEIVE input.
Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

If either the POWER LOSS led or the HISTORY led in the T1 RECEIVE
STATUS area of the front panel is on, then press (RESET HISTORY).

. The following T1 RECEIVE STATUS leds should be on: T1 PULSES,

FRAME SYNC, PATTERN SYNC and B8ZS.

Disconnect the Transmit port from the Receive port and ensure that the
green leds are off and that the SIGNAL LOSS, FRAME LOSS, PATTERN
LOSS, SLIP and HISTORY leds are on. The SLIP led depends on the
timing of the signal path break and may not always come on.

. Reconnect the Transmit port to the Receive port.

. Press HP 37701A (aux), select ALZR]

and set the ALARM

GENERATION for All ONES.

. Ensure that the ALL ONES, FRAME LOSS, PATTERN LOSS, ERRORS

and HISTORY leds are on. T1 PULSES should be the only green led on.

. Set the ALARM GENERATION to OFF.
10.

Press HP 37701A and select

Press HP 37701A and select ;
Press HP 37701A and select U

D. Set the USER WORD
for a 17 bit length (10000000000000000) and ensure that the EXCESS
ZEROS and ONES DENSITY leds are on. T1 PULSES and PATTERN
SYNC are the only green leds on.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Decrease the USER WORD length to 16 bits and ensure that the EXCESS
ZEROS led goes off while the ONES DENSITY led remains on. T1
PULSES and PATTERN SYNC are the only green leds on.

Decrease the USER WORD length to 9 bits, ensure that the ONES
DENSITY led is on, then decrease the USER WORD length to 8 bits and
ensure that the ONES DENSITY led goes off, T1 PULSES and Pattern
SYNC are the only green leds on.

Press HP 37701A and ensure that the LOOP UP led comes on
momentarily (ignore other leds which momentarily flash on). T1 PULSES

and PATTERN SYNC are the only green leds on.

Press HP 37701A and ensure that the LOOP DOWN led
comes on for approximately 8 seconds (ignore other leds which momentarily
flash on). T1 PULSES and PATTERN SYNC are the only leds on.

Switch the instrument power off then on and ensure that the POWER
LOSS led and the HISTORY leds are on. T1 PULSES and PATTERN

SYNC are the only green leds on.

Press HP 37701A to clear the POWER LOSS led and the
HISTORY led.

Disconnect the Transmit port from the Receive port then reconnect again.

Ensure that the HISTORY led is on. Press to view the
results of disconnection (HISTORY LED flashes once key is pressed).

Press HP 37701A (RESET HisTory). Ensure that the HISTORY led goes off

and that when is pressed, the only Red Led to come on is a
flashing HISTORY led.

Press (RESET HISTORY) to disable the flashing HISTORY led.
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T1 Tester Self Test

T1 Tester Self Test

Description

These tests give a high degree of confidence that the HP 37701A is operating to
it’s warranted specification. A description of each test is given on page 9-8.

Equipment
RS-232 Loopback Connector : EP 5060-4462
15 Way Connector : HP 1251-5503
Procedure

1. Connect the HP 37701A TRANSMIT Weco 310 output to the RECEIVE
Weco 310 input (front panel).

2. Connect the RS-232 loopback connector to the RS-232 port (side of the
instrument). Alternatively use wire links to either modify an RS-232
connector or connect across the RS-232 port as shown below.

ONCNONONONONONONONBORONONO,
®® 6 @60 0 0w 6 W

RS-232 Connections

3. Press HP 37701A (AUX), select S MORE to bring up the
SELF TEST field) and set the TEST TYPE for ALL TESTS.

4. Press HP 37701A (START/STOP) and verify that “TEST STATUS PASSED”
is displayed at the end of ALL TESTS, approximately 7 minutes (Opt 004
approx 15 minutes).
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T1 Tester Self Test

5. Disconnect the HP37701A TRANSMIT Weco 310 output from the
RECEIVE Weco 310 input.

6. Connect the TRANSMIT Bantam output to the RECEIVE Bantam input
(front panel).

7. Set the TEST TYPE for PATTERN TEST (use the () and (5] keys to
bring up the PATTERN TEST field).

8. Press HP37701A and verify that “TEST STATUS PASSED”
is displayed at the end of the PATTERN test.

9. Disconnect the HP37701A TRANSMIT Bantam output from the
RECEIVE Bantam input.

10. Take the 15 way Connector and use wire links to connect pins 1 to 3 and
pins 9 to 11 (see figure below). Connect the modified 15 way connector to

the TRANSMIT/RECEIVE D- Shell connector (front panel) this gives the
required loopback. ‘

ONONONONONONONO
® w e O 6 0

15 way connections on the pin out side of HP 1251-5503.

11. Press and verify that “TEST STATUS PASSED” is displayed
at the end of the PATTERN test.

Note If a self test fails, each test can be run individually to discover
i the extent of the instrument malfunction. Refer to the service
% manual Troubleshooting to find out how to correct this failure.
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T1 Self Tests, Order and Fail Codes

T1 Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests ( 1 to 15 )are performed

in the order shown in the following table. Test 1 is a general test of the
Control Processor Unit (CPU). Tests 2 to 15 use a comparison of measured
results and expected results. The measurements are made on signals which are
externally looped back from transmitter to receiver. If a test failure occurs,

the failure code displayed indicates the part of the individual test which has
failed. The test which failed is indicated by the group of failure codes shown in
the following table. A more detailed list of fail codes is given with the remote
control information in chapter 10.

Fail Code Group Test Test Number
1t0 99 CPU 1
100 to 299 Pattern 2
300 to 399 Frame 3
400 to 499 Line Code 4
560 to 599 Error Type 5
600 to 699 Error Ratio 6
700 to 799 Alarms 7
800 to 899 Line Interface 8
900 to 999 Level Measurement 9
1000 to 1099  Clock Recovery 10
1100 to 1199 Pulse Shape 11
1200 to 1299  Round Trip Delay 12
1300 to 1399  Slips i3
1400 to 1499 OOQOF and SEF 14
1500 to 1599  Signalling Bit 15
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internal Transmitter Clock

Internal Transmitter Clock

Specifications
Internal Tx Clock

Frequency: 1.544 MHz

Stability: +5 ppm 0 to 40°C (nominal)
+10 ppm 0 to 50°C

Ageing: +2 ppm per year typical

Description

This test verifies that the Internal Transmitter Clock frequency is within 7PPM
with the provision that the instrament has been through it’s yearly calibration
cycle,

Equipment

Frequency Counter : HP 53168 Option 061
Balanced to Unbalanced Counverter : HP 155088

75 Ohm Termination - HP 15522-80010

T Connector

Procedure
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-3.

2. Connect the HP 37701A TRANSMIT port to the Frequency Counter via the
Balanced to Unbalanced Converter. Terminate the Frequency Counter input
in 75 Ohms (use the T Connector).

3. Press HP 37701A and select

4. Press HP 37701A and select

Ensure that the Frequency Counter reads between 772,009.3Hz and
771,990.7Hz.

o
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Transmitter Pattern Generation

Transmitter Pattern Generation

Specifications

QRSS: 2°20-1 PRBS, D204+D17+1=0 with 14 zero limit
2°15-1 PRBS: D15+D14+41=0
2°20-1 PRBS: D20+D174+1=0
2°23-1 PRBS: D23+D18+41=0

All ones

1:1 (101010 ... )

1:7 (01000000 ... )

3in 24 (01000100 60000000 00000100 ... )

55 OCTET (Network Equipment Technologies)
User programmable word, length 3 to 24 bits

Description

A Signature Multimeter is used to verify that the HP37701A transmitter
produces the above specified and user defined patterns. Since the output is
set to give a repeating pattern the Signature Multimeter produces a unique
signature for each pattern.

Equipment

Signature Multimeter : HP 5005B
Accessory Cable : HP 15901-60002
Procedure

1. Set the HP37701A Power switch to OFF.

2. Connect the Accessory Cable to the ACCESSORY port at the side of the
instrument.

3. Set the Signature Multimeter as follows:
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Transmitter Pattern Generation
FUNCTION : NORM

THRESHOLD DATA (TTL) : High=2.00V, Low= 0.80V
CLOCK (TTL) : 1.40V
ST-SP (TTL) : 1.40V

POLARITY CLOCK : Positive Edge
START : Positive Edge
STOP : Positive Edge

4. Connect the Signature Multimeter probes as follows {note: Tt will be
necessary to attach a wire to pin 15 to allow two probes to be connected):

Probe Accessory Cable
Connection
Start (green) 15
Stop (red) 15
Clock (yellow) 34
Gnd (black) 24
PIN 15
PiN 17

;

0000000000

m—0 000000000

M0 000000000

~—0 0000 000|000
|

FIN 24

PiN 34

Accessory Cable Pinout

5. Set the HP37701A Power switch to ON.
6. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.
7. Set the HP37701A to and select UNFRAMED.
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Transmitter Pattern Generation

8. Press HP37701A (PATTERN), select for the patterns shown in the table below
and verify the unique signature on the Signature Multimeter using the probe
connected to Accessory Cable pin 40:

Pattern Signature
QRSS PPAS
31N 24 ACIP
ALL ONES  |7339
1IN 8 0P5C
1IN 2 H117

55 OCTET FC6T
USER WORD | 8C6F

2715-1 5A8H
2°20-1 F149 - allow for settling time
2723-1 A38U - allow for settling time
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Transmitter Line Coding

Ca

Transmitter Line Coding

Specifications
Line Code: AMI, B8ZS

Description

A Signature Multimeter is used to verify that the HP37701A transmitter
produces the above specified line coding. Since the output is set to give a
repeating pattern the Signature Multimeter produces a unique signature for

each pattern.

Equipment

Signature Multimeter : HP 50058
Accessory Cable

Procedure

: HP 15901-60002

1. Set the HP37701A Power switch to OFF.
2. Connect the Accessory Cable to the ACCESSORY port.

3. Set the Signature Multimeter as follows:

FUNCTION

THRESHOLD DATA (TTL)
CLOCK (TTL)
ST-SP (TTL)

POLARITY CLOCK

START
STGP

: NORM

: High=2.00V, Low= 0.80V
: 1.40V
: 1.40V

: Positive Edge
. Positive Edge
. Positive Edge

4. Connect the Signature Multimeter probes as follows (note: It will be
necessary to attach a wire to pin 15 to allow two probes to be connected):
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10.

. Press HP37701A and select
. Press HP37701A and select

Transmitter Line Coding

Probe Accessory Cable
Connection
Start (green) 15
Stop (red) 15
Clock (yellow) 34
Gnd (black) 24

PiN 15
; o 17

!
e L EEELE:
wA—0 000000000
M0 000000000
met—g 00000 0D0[0 7

P

i
PIN 24 PN 40

PN 34

Accessory Cable Pinout

Set the HP37701A Power switch to ON.
Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.
Press HP37701A and select

Set the USER word to

12 bit length (100000000000).

Press HP37701A (CODE), select as shown in the table below and verify the
unique signature on the Signature Multimeter using the probe connected to

Accessory Cable pin 40:

(CODE) | Signature
0814

08FH
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Transmitter Line Coding

Transmitter Frame Pattern

Specifications
Framing: D4, ESF, SLC-96 (Ft only)
Description

A Signature Multimeter is used to verify that the HP37701A transmitter
continually produces the above specified framing patterns. Since the output is
set to give a repeating pattern the Signature Multimeter produces a unique
signature for each pattern.

Equipment

Signature Multimeter : HP 5005B
Accessory Cable : HP 15901-60002
Procedure

1. Set the Power switch to OFF.

9. Connect the Accessory Cable to the ACCESSORY port (at the side of the
instrument ).

3. Set the Signature Multimeter as follows:
FUNCTION : NORM

THRESHOLD DATA (TTL) : High=2.00V, Low= 0.80V
CLOCK (TTL) : 1.40V
ST-SP (TTL) : 1.40V

POLARITY CLOCK : Positive Edge

START : Positive Edge
STOP : Positive Edge
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Transmitter Frame Pattern

4. Connect the Signature Multimeter probes as follows (note: It will be
necessary to attach a wire to pin 17, to allow two probes to be connected):

Probe Accessory Cable
Connection
Start {green) 17
Stop (red) 17
Clock (yellow) 34
Gnd (black) 24

PN 15
1PN L

]
mww—manal Doooo
mi—{ 000000000
w03 00000000
met— 00000000

|

PIN Z4 P!
PN 34

Accessory Cable Pinout

qa |

21

40

. Set the HP37701A Power Switch to ON.
. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

. Press HP37701A and select

. Press HP37701A and select

. Press HP37701A (FRAME), to select as per the table below. Use the Signature
Multimeter to verify the signatures at pin 40. Note, any of the ESF
signatures list below are valid.

o =~ o n

ow
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Transmitter Frame Pattern

Signature

(FRAME)

333C
880

UsU7, 44FU, U9BA, 3224, F534P, 2U66, 64P9 or U457
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Transmitter Error Add

Transmitter Error Add

Specifications
Tx Error Add

Types: Logic
Rates: Selectable 10°-3, 10°-4, 10°-5, 16"-6 or 10°-7, or SINGLE

Description

The ability of the HP37701A transmitter to generate various error rates is
verified by inserting errors into a repeating AMI (0000) pattern and using a
Frequency Counter to count the error rate. When errors are inserted, zeros
become ones at a rate dependant on the error ratio. For example, if a 1544kb/s
rate has errors inserted at 1E-3, then the positive and negative ones appear at
a 1544 Hz (1544kb/s x 1E-3) rate.

Note " In the following procedure the Frequency Counter triggers on
i the positive pulses therefore the reading on the counter will be
% at half the error rate (for the example above, 772Hz)
Equipment
Frequency Counter : HP 5316B Option (01
Balanced to Unbalanced Converter : HP 15508B
75 Ohm Termination - HP 15522-80010

T Connector

Procedure
1. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

9. Connect the HP37701A TRANSMIT output to the Frequency Counter
input via the Balanced to Unbalanced Converter. Terminate the Frequency
Counter in 75 Ohms {use the T Connector).

3. Press HP37701A and select
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Transmitter Error Add

4.

5.

. Press HP37701A and select ‘ALARM

Press HP37701A and select A -

Press HP37701A and select
LENGTH to 4 (0000).

Set the HP37701A TRANSMIT ERROR INSERT to 1E-3.

Verify that the Frequency Counter reads 772 Hz +/- 0.6093 Hz (Set the
Frequency Counter to trigger on positive transitions, and adjust for a
reading. If the Frequency Counter reads incorrectly, adjust the Frequency
Counter trigger level for a reading of 1.1 Volt at the trigger level output -
use a DC Voltmeter to measure this).

then set the

TRANSMIT ERROR INSERT to USER PRGM. Use the () and
keys to select USER PROGRAM ERROR RATE.

Select the rate using the softkeys and check the Frequency Counter reading
is as shown in the table below (set the Frequency Counter attenuation to X
20). Note: Frequency Counter period mode could be used in this test.

Error Add Rate Frequency Counter Reading
1E-3 772 Hz +/- 0.0093 Hz
1E-4 77.2 Hz +/- 0.00093 Hz
1E-5 7.72 Hz +/- 0.000093 Hz
1E-6 772 % 10°3 Hz +/- 0.0000093 Hz
1E-7 77.2 x 10”3 Hz +/- 0.00000093 Hz

Error Add - Single

. Set the HP37701A TRANSMIT ERROR INSERT to ERR FREE.
10.
11.
12,

Set the Frequency Counter to TOT START (measures absolute count).
Press HP37701A 6 times to insert 6 errors.

Verify that the reading on the Frequency Counter is 3 counts (note: Single
errors inserted are of opposite polarity therefore the Frequency Counter,
being triggered on the positive pulses, reads only half the errors inserted).
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Transmitter Output

Transmitter Output

Specifications

Output

Impedance: 100 ohm balanced (nominal)

Pulse Shape: meets ANSI Standard T1.102-1987

Puise Height: +3V £+600mv (at the center)

Pulse Width: 324 430 nsecs (measured at half amplitude)

Rise & Decay Time: 75 ns maximum. (10% to 90%)

Description

This test verifies the transmitter output level and pulse shape.

Equipment

Oscilloscope : HP 54201A/D
Dual BNC to Weco 310 Cable : see page 9-3
Thinkjet Printer : HP 2225A
Procedure

1. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

2. Connect the TRANSMIT output to the Oscilloscope channels 1 and 2 via
the Dual BNC to Weco 310 Cable.

3. Connect the Thinkjet printer, set to LISTEN ALWAYS, to the Oscilloscope
via HP-1B.

4. Press HP37T01A and select

5. Press HP37701A and select A

6. Press HP37701A and select -
7. Configure the Oscilloscope as follows, then display Channel 1-2
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Transmitter Output

_________ Status: Acquired Frame BUBS9_ ___
Setup Label NN

Status [[ERERGOISEERIIA

Channel Timebase
Inputs Input 1-2 Sampling @ 260 IMHz
Fange 4.8y 8.8 v Mode [ .r'm u,l 1
Offset B.808 Vv Range
Frobe L 1 £ 1:1 ] Acquire iRl
Coupling iris'— ] Edc ] {_»El Q] Delay

Store Mode ;,,,F. Reference . _
Auta Secale B ﬂ1f4hipd 1 { Bisabled 3 Auto Scale HIIBEERAEER

Label I R
Trigger

_ * Refer to State Trigger Menus
Mode [ Fnalog Un iy ] for Assignment and Sequence

Anzalog Source [HGERNEWR Silope | Autc Scale [ITEELIEEEE
Level [YGENDERIR On Event

L 1
Probe [ 1:1 ] Caupling [de 1 (58 ol

8. Adjust the Oscilloscope Delay to position the positive peak pulse amplitude
at mid-pulse-width point on the third division in from the left screen edge.

9. Measure the peak pulse amplitude at mid-pulse-width using the
Oscilloscope and verify that this is between 2.4V and 3.6V.

10. Measure the pulse width at half the pulse amplitude and verify that this is
between 294ns and 354ns.

11. Measure the rise and decay time (10% to 90%) of the pulse and verify that
this is no more than 73ns.

12. Adjust the Oscilloscope Range {gain) to set the peak pulse amplitude at
the mid-pulse-width point one division down from the top of the screen
{3V).
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Transmitter Qutput

13. Set the Oscilloscope SYSTEM to Peripherals and set for TALK ONLY and
PRINTER.

14. Use the Oscilloscope HARDCOPY function to obtain a printout of the
displayed pulse.

15. Place the mask, shown in the following figure, over the pulse and ensure
that the pulse falls within the mask (a transparent copy of the following
figure should be used).

________________________________ Status: Fequired Frame B4661..__

[&)]

Graph [ e ¥odiv ———— ¥ e s7div ———

16. Adjust the Oscilloscope Delay to position the negative pulse at
mid-pulse-width point on the third division in from the left screen edge
then reset the Range (gain) to 1.00 V/div.

17. Repeat steps 9 to 15 for the negative pulse (note: step 12 will be one
division UP from the bottom of the screen (-3V).
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Transmitter Output

Recovered Clock Frequency Measurement

Specifications

Recovered Clock Frequency Measurement

Resolution: 1 He

Accuracy: + 5ppm 0 to 40°C {nominal)
+ 10ppm 0 to 50°C

Ageing: + 2ppm per year,typical

Description

This test verifies that the recovered clock frequency measurement capability is
within 12 ppm with the provision that the instrument has been through its
yearly calibration cycle.

Note A Synthesizer is used to generate a signal at 772 Khz (half the
| data rate) which corresponds to a ternary all ones signal at the
@ receiver input.
Equipment
Synthesizer : HP 3325B
Frequency Counter - HP 53168 Option 001

Weco 310 to BNC Adapter : HP 1251-3757
T Connector

Procedure
1. Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

2. Equipment set-up: Place the T Connector on the Synthesizer SIGNAL
output. Connect the Synthesizer to the HP37701A RECEIVE input using
the Weco 310 to BNC Adapter. Also, connect the Synthesizer to the
Frequency Counter.

3. Press HP37701A and select UN
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- Press HP37701A and select A
- Press HP37701A and select :

. Press HP37701A and select ST N} LSULTS
. Verify that the HP37701A FREQUENCY displayed is between 1544019

Recovered Clock Frequency Measurement

Set the Synthesizer to generate a 772 KHz sinewave, 500mV pk-pk, a.c.
coupled.

. Adjust the Synthesizer frequency to set it for 772000 Hz +/- 0.75 Hz as read

on the Frequency Counter.

MHz and 1543981 MHz.
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Receiver Equalization, Gain and Level Measurement

Specifications

DSX-MON For connection to protected monitor points. Automatic gain
control (AGC) between 0 and +36dB compensates for the flat loss at these
points

Rate: 1.544 Mb/s &+ 130 ppm
Input Impedance: 100 ohms nominal
Dynamic Range: -6 to -30dB relative to DSX-1 level

BRIDGE For use where the circuit is already terminated. Specification as
TERMINATED, except input impedance is 1kohm (nominal}.

TERMINATED For terminating unprotected DSX-1 points or line terminafions
up to -36db. Frequency dependent gain is provided.

Input Impedance: 100 ohms nominal
Dynamic Range: 6V pk-pk to 95mV pk-pk or 0 to +36db equalization @
772kHz

Description

This test verifies the receiver operation over the specified input level range and
that the level measurement accuracy is met. A synthesizer is used to generate
a signal at half the data rate which corresponds to a ternary all ones signal.
Setting the level from 6.5dBdsx (23dBm) to -36.5dBdsx (-20dBm) relative

to the nominal signal level allows us to verify Equalization in the receive
TERM and BRIDGE mode and Automatic Gain in the receive DSX-MON
mode. Level measurement accuracy is verified in the receive TERM mode. A
mismatch between the synthesizer and HP37701A impedance, allows us to
generate the required levels into the HP37701A.
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Receiver Equalization, Gain and Level Measurement

Equipment

Synthesizer : HP 33258
AC Volimeter : HP 3458A
Resistor, 100 Ohms : HP 0757-0178

Weco 310 to BNC Adapter : HP 1251-3757
T Connector

Procedure

1.
2.

. Press HP37701A and select
- Press HP37701A and select
. Press HP37701A and select

« Press HP37701A and select E
. Set the Synthesizer as follows:

Recall the HP37701A DEFAULT SETTINGS as shown on page 9-5.

Equipment set up: Place the T connector on the Synthesizer SIGNAL
output. Connect the Synthesizer to the HP 37701A RECEIVE input using
the WECO to BNC adapter. Also, connect the Synthesizer to the AC

Voltmeter.

Frequency : 772 KHz
Function : Sinewave

DSX-MON (Automatic Gain)

. Set the Synthesizer to 9.7Vp-p and fine tune it until the AC Voltmeter

reads 4.484Vrms (6.5dBdsx). note: set for AC Voltmeter readings shown
and disregard the additional digits throughout these tests.

. Press HP37701A and verify that there are no errors displayed.
10.

Set the Synthesizer to 139mVp-p and fine tune it until the AC Voltmeter
reads 63.3mVrms (-30.5dBdsx) then repeat step 9.
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Receiver Equalization, Gain and Level Measurement

11.
12.

13.
14.

15.
16.

17.

18.
19.

20.

TERM (Equalization)
Press HP37701A T1 INTERFACE to select TERM.

Set the Synthesizer to 4.9Vp-p and fine tune it until the AC Voltmeter
reads 2.247Vrms (0.5dBdsx).

Press HP37701A and verify that there are no errors displayed.

Set the Synthesizer to 70.4mVp-p and fine tune it until the AC Voltmeter
reads 31.7Vrms (-36.5dBdsx), then repeat step 13.

BRIDGE (Equalization)
Press the HP37701A T1 INTERFACE to select BRIDGE.

Connect the 108 Ohm resistor across the AC Voltmeter terminals and
repeat steps 12 to 14.

Remove the 100 Ohm resistor.

TERM (Level Measurement)
Press HP37701AT1 INTERFACE to select TERM.

Press HP37701A and select STt

Set the Synthesizer to the synth v p-p level shown in the table below and
fine tune it until the AC Voltmeter reads as shown in the Amplitude AC
Vrms column then verify that the RECEIVER LEVEL limits for dBdsz
and Volts Pk-Pk given are met.
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Receiver Equalization, Gain and Level Measurement

Amphtude RECEIVER LEVEL
Synth Vp-p| AC Vrms | dBdsz Volts Pk-Pk
9.23 4.233 +5 to +7 110.75 to 13.15
4.66 2.12 -1to+1 [Hh4tob.b
1.45 0.67 -8 to-12 |1.7t0 2.1
0.467 0.212 -17 t0 <23 10,42 to 0.78
0.075 0.0336 -33 10 -39 0,07 to 0.12
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Wander/Slips Measurement (Option 001)

Specifications

Measurements Estimated Clock Slips, Estimated Frame Slips, Positive Peak
Wander, Negative Peak Wander, Peak to Peak Wander, Time Interval Error

Timing Reference DSX Input

Rate: 1.544 Mb/s + 130 ppm. There is an indication if no reference signal
is present.

Wander Measurement

Bandwidth: Low pass response -3dB at 10Hz (nominal)
Resolution:  0.125 Ul
Accuracy: 4+ 0.125 Ul + 0.5% of reading, for wander frequency up to 1Hz

Description

The Wander measurement is verified in two steps - First, the Receiver

and Timing Reference inputs have the HP 37701A Transmitter coupled
simultaneously to both. This exercises the wander measurement circuitry

by using a division of the Reference input to latch the wander counters and
so enable a count of the Receiver input bits. With both inputs being the
same,the Wander measurement should be zero based on the expected count
being correct. Secondly, two sources are used, one to provide an input to the
Receiver port and the other as an input to the Timing Reference port. The
sources frequencies are locked together but with one source offset by a known
frequency. This allows us to measure for an expected number of bit Slips.

Equipment

Synthesizer /Function Generator (2 off) : HP 3325B*
Weco 310 to BNC Adapters (3 off) : BP 1251-3757
T Connector

*A HP 3335 may be substituted for one of the HP 3325B’s.
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wander/Slips Measurement (Option 001)

Procedure
Wander
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

9. Connect the HP 37701A TRANSMIT output to the RECEIVE input and
the TIMING REF DS1 INPUT simultaneously using the WECO 310 to
BNC Adapters (T Connector required).

3. Press HP 37701A

for | . (note: the WANDER, SLIP I soft keys are revealed by
moving the (&) and (I5) keys to the W, i - field).

4. Press and verify that the display shows POSITIVE PEAK
WANDER and NEGATIVE PEAK WANDER readings of 0.000 = 0.125
BITS.

5. Remove the input from the TIMING REF DS1 INPUT and ensure that the
display shows NO REF for POSITIVE PEAK WANDER, NEGATIVE
PEAK WANDER, PEAK TO PEAK WANDER & TIME INTERVAL
ERRORS.

i and set the DISPLAY
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Wander/Slips Measurement (Option 001)

6.

11,

12.
13.

14,

. Press HP 37701A (TEST PERIOD), select

Slips and Wander

Connect the equipment as shown below:

SYNTHESIZER HF 37701A
TIMING
REF RECEVE REF
o 0/P input
O O
SYNTHESIZER

EXT
REF
1

O

~and set the TEST

PFERIOD for 1 MINUTE.

. Press HP 37701A and set the DISPLAY for SLIPS
. Press HP 37701A and select |
10.

Press HP 37701A and éelect

Press HP 37701A and select AL

Set both Synthesizers amplitudes to 500mV pk to pk, ac coupled.

Set the Synthesizer connected to the RECEIVE input to generate a
sinewave at 772092.36Hz and the Synthesizer connected to the TIMING
REF DS1 INPUT to generate a sinewave at 772100.36Hz.

Press HP 37701A and verify that the display shows the
following at the end of the test period:
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Wander/Slips Measurement (Option 001)
UNCONTROLLED SLIPS : N/A

CONTROLLED SLIPS . NJA
ESTIMATED FRAME SLIPS : -4 to -5
ESTIMATED BIT SLIPS  : -959 to -961 BITS

15. Press HP 37701A (RESULTS), set the DISPLAY for WANDER and verify
that the display shows the following:

POSITIVE PEAK WANDER . 0.006 BITS
NEGATIVE PEAK WANDER  : 955.125 to 964.875 BITS
PEAK TO PEAK WANDER : 955.125 to 964.875 BITS

TIME INTERVAL ERROR : -955.125 to -964.875 BITS
PEAK TO PEAK 15 MINUTES :.... BITS
PEAK TO PEAK 2 HOURS ... BITS

16. Set the DISPLAY for SLIPS.

17. Set The Synthesizer connected to the RECEIVE input to generate
771891.64Hz and the Synthesizer connected to the TIMING REF D51
INPUT to generate 771899.64 Hz and repeat steps 14 to 16.

18. Swop over the HP 37701A RECEIVE input with the TIMING REF DS1
INPUT, press HP 37701A and verify that the display shows
the following at the end of the test period:

UNCONTROLLED SLIPS : NJA

CONTROLLED SLIPS : N/A
ESTIMATED FRAME SLIPS : 4105
ESTIMATED BIT SLIPS : 959 to 961

19. Set the DISPLAY for WANDER and verify that the display shows the
following:

POSITIVE PEAK WANDER  : 955.125 to 964.875 BITS
NEGATIVE PEAK WANDER : 0.000 BITS
PEAK TO PEAK WANDER  : 955.125 to 964.875 BITS

TIME INTERVAL ERROR : 955.125 to 964.875 BITS
PEAK TO PEAK 15 MINUTE :.... BITS
PEAK TO PEAK 2 HOURS ... BITS
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Wander/Slips Measurement (Option 001)

Simplex Current Measurement

Specifications

Range: from + 10 to £ 200 mA (Unsigned)
Accuracy: 5% + 1mA

Resolution: 1 mA

Description

This test verifies that the HP 37701 A will complete the current path and make
a measure of Simplex Current.

Equipment
DC Power Supply : HP 6205B
DC Voltmeter : HP 3456A

33 Ohm, 1%, 5W Resistor : 0811-0563
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Simplex Current Measurement

Procedure
1. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

2. Connect the equipment as shown below:

DC POWER SUPPLY HP 37701A

+E o OHD  VE TRANSMIT  REGENE
o Q Gutput input

33N

My

D¢ VOLTMETER i

AR

—

Note: Weco 310 to BNC Adapters can be used in the HP 37701A
TRANSMIT and RECEIVE ports to allow connections to be made.

3. Press HP 37701A and select

4. Adjust the DC Power Supply until the DC Voltmeter reads as shown in the
table below and verify that the HP 37701A displayed SIMPLEX CURRENT
measurement meets the limits given in the table.

DC Voltmeter Reading | SIMPLEX CURRENT
6.60V 200 +/-11 mA

1.98V 60 +/-4 mA

0.33V 10 +/-1.5 mA
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Alarm Leds (red) DAL A1 ( fome)

Alarm Leds (red)

This is a functional test of the Alarm leds

Equipment

None

Procedure
1. Connect the HP37701A TRANSMIT output to the RECEIVE input.
2. Recall the HP 37701A DEFAULT SETTINGS as shown on page 9-5.

3. If either the POWER LOSS led or the HISTORY led in the TI RECEIVE
STATUS area of the front panel is on, then press (RESET HISTORY).

4. The following T1 RECEIVE STATUS leds should be on: T1 PULSES,
FRAME SYNC, PATTERN SYNC and B8ZS.

5. Disconnect the Transmit port from the Receive port and ensure that the
green leds are off and that the SIGNAL LOSS, FRAME L.OSS, PATTERN
LOSS, SLIP and HISTORY leds are on. The SLIP led depends on the
timing of the signal path break and may not always come on.

6. Reconnect the Transmit port to the Receive port.

7. Press HP 37701A (AUX), select Al
GENERATION for All ONES.

8. Ensure that the ALL ONES, FRAME LOSS, PATTERN LOSS, ERRORS
and HISTORY leds are on. T1 PULSES should be the only green led on.

9. Set the ALARM GENERATION to OFF.
10. Press HP 37701A and select

and set the ALARM

11. Press HP 37701A and select AHI

12. Press HP 37701A and select US RD. Set the USER WORD
for a 17 bit length (10000000000000000) and ensure that the EXCESS
ZEROS and ONES DENSITY leds are on. T1 PULSES and PATTERN
SYNC are the only green leds on.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Decrease the USER. WORD length to 16 bits and ensure that the EXCESS
ZEROS led goes off while the ONES DENSITY led remains on. T1
PULSES and PATTERN SYNC are the only green leds on.

Decrease the USER WORD length to 9 bits, ensure that the ONES
DENSITY led is on, then decrease the USER WORD length to 8 bits and
ensure that the ONES DENSITY led goes off. T1 PULSES and Pattern
SYNC are the only green leds on.

Press HP 37701A and ensure that the LOOP UP led comes on
momentarily (ignore other leds which momentarily flash on). T1 PULSES

and PATTERN SYNC are the only green leds on.

Press HP 37701A and ensure that the LOOP DOWN led
comes on for approximately 8 seconds (ignore other leds which momentarily
flash on). T1 PULSES and PATTERN SYNC are the only leds on.

Switch the instrument power off then on and ensure that the POWER
LOSS led and the HISTORY leds are on. T1 PULSES and PATTERN
SYNC are the only green leds on.

Press HP 37701A 1o clear the POWER LOSS led and the
HISTORY led.

Disconnect the Transmit port from the Receive port then reconnect again.
Ensure that the HISTORY led is on. Press to view the
results of disconnection (HISTORY LED flashes once key is pressed}.

Press HP 37701A (REsET nisTorY). Ensure that the HISTORY led goes off

and that when is pressed, the only Red Led to come on is a
flashing HISTORY led.

Press (RESET HISTORY) to disable the flashing HISTORY led.
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Operation Verification Test Record

Page Test Description Result
No.

Min Actual Max

T1 Tester Self Test

9-6  |[Step 4: “TEST STATUS PASSED”
displayed.

9-7 |{Step 8: “TEST STATUS PASSED"
displayed.

Step 11: “TEST STATUS PASSED”
displayed.

Aute Configure
9-9  |Step 5: FRAME set for UNFRAMED

CODE set for AMI
PATTERN set for ALL ONES

Pulse Mask {Option 001}

9-10 1Step 8: positive pulses within the mask.
negative pulses within the mask.
1'1.403 PASS displayed.

Veice Freguency Ouipul

9-11 [ Step 4: 2 volts pk-pk {typically)
sinewave with a period of
1.0ms displayed.

9.12 | Step 5: 1 kHz tone is audible.
Tone can be increased and
reduced,
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Operation Verification Test Record (continued)

Page Test Description Result
No.

Min Actual Moz

Recovered Loop Timing

9-14 |[Step 81 received Synthesizer
frequency -772.11 kHz.

Step 9:  received Synthesizer
frequency -771.80 kHa.

Internal Transmitter Clock
915 |Step 5:  Frequency Counter reading. 771.991He 772.009Hz

Alarm Leds (red)
9-16 |Step 4: T1 PULSES, FRAME SYNC,

PATTERN SYNC and B8ZS
leds on.

9-16 |Step 5: green leds off, SIGNAL LOSS,
FRAME LOSS, PATTERN LOSS
and SLIP ™ leds on.

9.16 |Step 8: ALL ONES, FRAME LOSS,
PATTERN LOSS and ERRORS
leds on.

9-16 |Step 12: EXCESS ZEROS and
ONES DENSITY leds on.

" Occurrence of SLIP depends on signal path break time.
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Operation Verification Test Record (continued)

No Red Leds come on.

Page Test Description Result
No.
Min Actual Max

9-17 |{Step 13: EXCESS ZEROS led off and

ONES DENSITY led on.
9.17 |Step 14: USER WORD length 9 bits,

ONES DENSITY led on.

USER WORD length 8 bits,

ONES DENSITY led off.
9-17 |Step 15: LOOP UP led comes on

momentarily.
9-17 {Step 16;: LOOP DOWN led comes on

approx. 8 seconds.
9-17 |Step 17: POWER LOSS and HISTORY

leds on.
9-17 }Step 19: HISTORY led on.
9.17 | Step 20: HISTORY led goes off.
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Performance Test Record

Page Test Description Result
Nao.
Min Actual Maz
Tt Tester Self Test
9.19 |Step 4: “TEST STATUS PASSED”
displayed.
9-20 |Step 8: “TEST STATUS PASSED”
displayed.
Step 11: “TEST STATUS PASSED”
displayed.
Internal Transmitier Clock
9-22 |Step 5: Frequency Counter reading. 771,990.7THz 772,009.3H2
Transmitier Paitern Generalion
9-25 |Step 8  QRSS PPAS
3IN 24 AC1P
ALL ONES 7339
1IN8 oPsC
1IN 2 HiiT
55 OCTET FCeT
USER WORD 8C6F
2°15-1 5A8H
2°20-1 F149
27231 A38U
Transmitier Line Coding
9.27 |Step 10: AMI 0814
B8ZS 08FH
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Pertormance Test Record (continued)

Page Test Description Result
No.
Min Actuel Moz
Transmitier Frame Pattern
9.30 |[Step9: ESF FH4C
P4 333C
SLC9s U880
Trensmitter Error Add
9-33 |Step7: Frequency Counter reading T71.9907Hz 772.0093Hz
9-33 {Step 8: Frequency Counter readings
1E-3 T71.9907Hz 772.0093Hz
1E-4 77.19907Hz 77.20093Hz
1E-5 7.719907H:z 7.720093Hz
1E-6 TT19907Hz TT20093Hz2
1E-7 O77T1990TH: O7720093Hz
Step 12: Frequency Counter reading 3
counts,
Transmitter Output
9-35 |Step 9 peak pulse amplitude. 2.4V 3.6V
Step 10: pulse width at half pulse 294ns 354ns
amplitude,
Step 11: rise and decay time <73ns.
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Performance Test Record (continued)

Page ‘Test Description Result
No,
Min Actual Maz
9-36 |Step 15: pulse falls within the mask.
Step 17: Repeat of Steps (9) to (15).
(9} peak pulse amplitude 2.4V 3.8V
{(16) pulse width at half pulse 294ns 354ns
amplitude.
(11} rise and decay time <73ns.
(15) pulse falls within the mask.
Recovered Clock Freguency Measurement
9.38 |Step 9: TFREQUENCY displayed. 1543981 MHz 1544019MHz
Receiver Egualization, Gain end Level
Measurement
DSX-MON {Automatic Gain)
9-40 {Step 9: no errors displayed.
Step 10: no ervors displayed.
TERM {Equalization}
941 |Step 13: no errors displayed.

Step 14: no errors displayed.

BRIDGE {Equalization)

Step 16: 2.247V rms - no errors displayed.

31.7V rms - no errors displayed.
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Performance Test Record (continued)

Page ‘Test Description Result
No.
Mir Aetual Maz
TERM (Level Measurement)
%41 | Step 20:  Synth Vp-p AC Vrms
9.23 4.233 +5dBdsx +7dBdsx
10.75Vplepk 13.15Vplk-pk
4.66 2.12 ~1dBdsx +1dBdsx
5.4Vpk-pk 6.6Vpk-pk
1.45 0.67 -8dBdsx -12dBdsx
1.7Vpk-pk 2.1Vpk-pk
0.467 0.212 -17dBdsx ~23dBdsx
0.42Vpk-pk 0.78Vpk-pk
0.075 0.0336 -33dBdsx -39dBdsx
0.07Vpk-pk 0.1 2Vpk-pk
Wander/Slips Measurement {Option 041}
9-44 |Step 4: POSITIVE PEAK WANDER -0.125 +0.125
NEGATIVE PEAK WANDER -3.125 +0.125
Step 5:  POSITIVE PEAK WANDER,
NEGATIVE PEAK WANDER,
PEAK TO PEAK WANDER &
TIME INTERVAL ERRORS all
show NO REF,
9-45 |Step 14: UNCONTROLLED SLIPS - N/A
CONTROLLED SLIPS - N/A
ESTIMATED FRAME SLIPS -5 -4
ESTIMATED BIT SLIPS -961 -959
Step 18: POSITIVE PEAK WANDER 0.000 BITS 0.000 BITS
NEGATIVE PEAK WANDER : 955.125 BITS 964.875 BITS
PEAX TO PEAK WANDER 955.125 BITS 964.875 BITS
TIME INTERVAL ERRORS -955.125 BITS -964.875 BITS
PEAK TC PEAK 15 MINS.... .
..... BITS
PEAK TO PEAK 2 HOURS.....
.... BITS
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Performance Test Record (continued)

Page
No.

Test Descripiion

Result

8.46

9-49

Step 17
(14)

(15)

Step 18:

Step 19:

Step 4:

Repeat of Steps {14) to (16).

UNCONTROLLED SLIPS - N/A
CONTROLLED SLIPS - NfA
ESTIMATED FRAME SLIPS
ESTIMATED BIT SLIPS

POSITIVE PEAK WANDER
NEGATIVE PEAK WANDER :
PEAK TO PEAK WANDER
TIME INTERVAL ERRORS
PEAK TO PEAK 15 MINS.....

PEAK TO PEAK 2 HOURS.....

.... BITS

UNCONTROLLED SLIPS- N/A
CONTROLLED SLIPS - NfA
ESTIMATED FRAME SLIPS
ESTIMATED BIT SLIPS

POSITIVE PEAK WANDER
NEGATIVE PEAK WANDER :
PEAK TO PEAK WANDER
TIME INTERVAL ERRORS
PEAK TO PEAK 15 MINS.....
.....BITS

PEAK TO PEAK 2 HOURS.....

.... BITS

Simpler Current Measurement

SIMPLEX CURRENT

DC Voltmeter Reading
6.60V
1.98V
0.33V

Min

-5
-961
€.000 BITS
955.125 BITS
955.125 BITS
-955.125 BITS

4
959

955.125 BITS
0.000 BITS
955.125 BITS
955.125 BITS

189ma
56ma
8.5ma

Actual

Max

-4
-859

0.000 BITS
964,875 BITS
964.875 BITS
-984.875 BITS

3
961

964.875 BITS
0.600 BITS
964.875 BITS
964.875 BITS

211ma
G4ma
11.5ma
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Performance Test Record (continued)

Page Test Description Result
No.
Min Actual Mazx
Alarm Leds (red)

9-50 |[Step 4: T1 PULSES, FRAME SYNC,

PATTERN SYNC and B8ZS

leds on.
8.50 |Step 5: green leds off. SIGNAL LOSS,

FRAME LOSS, PATTERN LOSS

and SLIP * leds on.
9-50 |Step 8 ALL ONES, FRAME LOSS,

PATTERN LOSS and ERRORS

leds on.
9-50 | Step 12: EXCESS ZEROS and

ONES DENSITY leds on.

* Occurrence of SLIP depends on signal path break time,
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pPerformance Test Record {continued)

Page Test Deseription Result
No.
Min Actual Maz

9.51 |Step 13: EXCESS ZEROS led off and

ONES DENSITY led on.
9-51 |Step 14: USER WORD length 9 bits,

ONES DENSITY led on,

USER WORD length 8 bits,

ONES DENSITY led off.
9-51 |Step 15: LOOP UP led comes on

momentarily.
9.51 |Step 16: LOOP DOWN led comes on

approx. 8§ seconds.
951 |{Step 17: POWER LOSS and HISTORY

ieds on.
951 |Step 19: HISTORY led on.
9-51 {Step 200 HISTORY led goes off.

No Red Leds come on.
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10

Remote Control

Tests may be set up and run, results may be stored and retrieved, using the
remote control facility. The operation of the Tester is the same as in manual
operation from the front panel.

Additional facilities are available when using remote control:

Complete test configurations may be down loaded to the Tester either for
immediate use or to be stored in the tester memory for future use.

Results may be returned to the controller for display, printing or further
analysis.

Command History

The commands contained in this chapter apply directly to instruments with
serial prefix(es) and/or firmware revision numbers given on the Title Page of
this manual, In the command descriptions which follow you may be directed to
the Command History table at the end of this chapter. This table contains a
description of command changes for each firmware revision.
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Preparation for Remote Control

The Tester may be controlled directly from a controller at the same location as
the Tester, or over a telephone link via modems.

Where control is over a telephone link, the link may be a leased line or a
dial-up line.

The controller may be a “dumb” terminal or a computer,

"The Tester must be correctly connected and correctly set up for successful
remote control.

The RS232C port may be configured for either printer or remote control
operation. When printer operation is selected, 8 bit data is transmitted and
Xon/Xoff selection may be “ON” or “OFF” only. When remote control
operation is selected, 7 bit data is assumed and Xon/Xoff selections are :

OFF, Rx ONLY, Tx ONLY or Rx AND Tx.
The tester receive buffer has a capacity of 128 bytes.

Remote Control / Printer Pin Assignments

Pin  Mnemonic Description
1 PGND Connected to chassis ground
2 TXD 37T701A data input
3 RXD 37701A data output
4 RTS Looped to pin 5
5 CTS Looped to pin 4
7 SGND Signal ground
20 DTR Inhibits data output from the 37701A when held “OFF” by the
receiving device.
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To Connect to Telephone Lines via Modems

The connections of a cable suitable for Tester / modem connection are shown
in the following figure.

HP 37704
PGND (1
RXD (3
™D 2
OSSR (&

RTS (4}
DTR (2O}
SGND (7}

To Connect for Direct Operation

The connections of a cable suitable for direct connection to a controller are

MODEM

{1 PGND

(z) TXO

(31 RXD

-

L RTS

L—WW“€> (200 DTR

(6) DSR

shown in the following figure.

HP 37701
PGND (D
XD (2
RXD (3
RTS (4
DTR (20
DSR &

SGND )

{7y SGND

TERMINAL
(h PGND

2y TXD
3 RXD

«

4y RTS
L“—~—%> (zg) DTR

{6) DSR

(7} SOND
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To Set the Tester for Operation from a Terminal

AUX FUNCTION

Press $TORED SETTING NUNBER

ACTEDON

OFF 1

SETTING

Select P

4 FACTORY DEFAULY

RUX FUNCTI1OH { PRINYER/REM £TL 3}

Highlight RS232 KODE

PROTOCGL

RS5232 MODE

SPEED
Select

PARITY (g BiT DATA)

STOF BIYS
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To Set the Tester for Operation from a Computer

ALX FUNCTIOH

Press BTORED SETTING NUMBER

ACTION

OFF i

SETTENG

¢ FACTURY DEFAULY

STATUST

HHfL Yo 1 SMPRINTER/ THIE & ¥F NORE
THRE REM CTL  BHYE RCCESS Jum am m owin!
I ricmstsme e B bt S et eI Sl S

PRINTER/REM CTL 1

fAUX FUNCTION

Highlighﬁ: RS2$2 MODE
] . PROTOCOL ]

RS232 MODE |
SPEEN 3600 BAUD 1

PARETY (& BIT T

STOP BITS
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10-5




Remote Operation

Tke following information assumes the user is familiar with the local operation
of the tester.

Remote operation is performed by a computer or “dumb” terminal connected
to the RS 232 C port on the side of the tester. This port is also used as the
printer output port. The printing of results may be performed by returning the
results to the computer or printing terminal, or alternatively by storing them in
the tester for printing at a later time.

The tester is operated by commands which are listed later in this chapter.
Commands are shown in the actual form required and are presented in
“computer type” for example the command for starting a test is shown as STR.

Many commands must be gualified with a variable for example the command
COD which selects the line code as has a qualifier <n> which specifies the type
of line code AMI or BSZS.

‘The qualifier <n> is presented in italic type.

The preferred form of the complete command has a space between the
mnemonic and the variable. For example COD 1 is preferred to COD1.

The possible alternative values for <n> are presented as a list. There is
usually a choice in the form of the variable, a digit or an alpha-numeric code.

The command information for setting the line code to AMI or B8ZS is
presented in the following form:

CCh n n o= 1o0rAMI AMI coding
2 or B8Z3 B8ZS coding

To set the code to AMI send: COD 1 or COD AMI

To set the code to B8ZS send: COD 2 or COD B82S

A space between the mnemonic part of the command (COD) and the variable
(n) is desirable.

In local operation, all of the front panel controls are responsive and control
the tester. In remote operation the controls which change parameters are
inoperative, the tester being controlled by the remote controller. The front
panel display reflects the remote programming commands received.
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At power on the tester assumes the local state. To gain control of the tester
the controller must put the tester into the remote state. This is accomplished
by sending the “remote control enable” command (RMT). The tester can be
returned to local control by sending the “return to local” command (LCL).

Commands are normally separated by “newlines” which can be either a single
carriage return character or a carriage return-line feed pair.

Terminal Control

In general this chapter describes how to control the tester under computer
control. The differences when using a terminal are given here.

The operational differences with terminal use are :

a Characters typed are echoed to the terminal.

w The tester provides a prompt at the beginning of the command line.
» Rudimentary input editing (backspace, erase line) is provided.

» An asynchronous interrupt (quit) is provided.

» Errors are reported as text messages.

m A command history is provided.

m Status bit queries indicate active bits in mnemonic form.

u Selectable variable queries can return mnemonic values.

Note that line feeds are always ignored in input. (It is possible to put multiple
commands on one line by separating them with semicolons.) Output lines

are always separated by carriage return-line feed pairs, regardless of which
separator was used on input. This is different to “computer mode”, where the
separator used for output is always the same as was used for input.

The length of an input line is limited to 280 characters. If the user tries to
type more than 278 characters (the last two are used to store the CR LF), the
terminal bell rings and the extra characters are discarded.
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Prompting and Input Editing

The Prompt

With terminal operation, the tester provides a prompt which is displayed on
the terminal screen. This prompt may be customized by the user. The preset
prompt is :

HP3TTC1A>

input Editing
There are three special function characters used for input editing :

BACKSPACE This character (DELETE) causes the last character typed
to be erased (the tester outputs BACKSPACE-SPACE-
BACKSPACE). If the user attempts to backspace over the
prompt, the terminal bell rings.

KILL This character (control-U) causes all of the line from the
prompt to the end to be erased.

INTERRUPT This character {(control-C) interrupts the execution of the
current command and the tester outputs a newline followed by

a prompt. Pressing has the same effect.

Error Reporting

When using “computer” mode, errors in parsing or execution cause the
processing of the current command to cease, and an error code describing

the nature of the problem is placed in the error register, which the user can
examine by issuing the ERR? command. In “dumb terminal” mode, the tester
reports errors when they occur, without the user performing any special action.
When an error occurs, the tester will echo the faulty command with a text
message explaining what the problem was.

Examples :
Example 1 : IDX? sent instead of ID?.

KP377014> idx?
idx7? : Command header error
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Example 2 : A command sent when the tester was not under remote control.

HP377T014A> rat
rat : Command not executable in local mode

Example 3 : A mixture of valid and invalid commands sent.

HP377014A> id? ; idx?
HP3T7TO1A

idx? : Command header error
HP377014>

In the third example above, a line contains one legal command (id?), and one
illegal command (idx?). The legal command is executed, and the response
written to the terminal, followed by an error message for the illegal command.

Note that in “dumb terminal” mode, the tester error register is NOT updated.
This is because the tester effectively follows each error with an internal ERR?
command, which has the effect of clearing the error register.

Mnemonic Responses

When in “computer mode”, commands which query tester status registers

(e.g. STA?,RQS? etc.) simply return integers. Where these registers are really
collections of bits, each indicating a separate condition, “dumb terminal” mode
will output a mnemonic string indicating which bits are active, in addition to
the integer value of the register.

Example

HP377014> sta?
28 <RDY LCL FPS>

In addition to mnemonic responses for status register queries, “dumb terminal”
mode has the facility to return mnemonic responses to selectable variable
queries.

Example

HP37701A> pat?
QRSS

“dumb terminal” mode also provides a command history feature. The tester
maintains a buffer of up to 20 commands (or 200 characters, whichever runs
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out first) of commands entered. Commands are entered into the history buffer
whether legal or not, and a command is only not put into the history if it is
exactly the same as the last command sent. If there is no space in the history
store when a new command is received, commands are deleted from the store,
oldest first, until there is enough space.

Commands are provided to list the contents of the store, re-execute the last
command sent and to re-execute a particular command, specified by its
number. These commands are not themselves placed into the history store.

t1: Lists the contents of the history store (if any).
NOTE : Character 1 in this command must be the lower case of character L.
Example : Response to a request to list the contents of the history store 11

" HP377014> ¢
1 : sta?
2 rst
3: id?
4: str
d: 8TA?
HP3TTO14>

tt : Echoes and re-executes the last command in the history store.
Example : To re-execute the last command.

The last command in the previous example was STA?.
Typing t{ after the prompt will cause the STA? command to be returned to
the terminal and re-executed.

HP37701> !
3TA7? 20 <RDY FPS»

! n: Echoes and re-executes command number n in the history store.

The command number is either the number given by the “!1” command, or
a negative number indicating the “second from last (-2)” etc. If the selected
command is not in the store the command is echoed and an error message is
written to the terminal.

The following errors can occur when using history commands :
bad history command -- unrecognized history command.

no such history command -- the specified command is not in the store.
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Programming Tips
The programming information given here covers the following :

The maximum rate of reading status registers.
How to determine the start/running/stop status of a test.
Delay in execution of some commands.

Reading of Status Registers

All status registers are updated on a 100ms basis, with the exception of the err
register, which will be updated when a remote control error occurs. There is
therefore no point in reading the registers at a faster rate than this, and the
status register reads actually enforce a 100ms delay before the next read can
be attempted. To minimize command queuing therefore, do not send status
register query commands at a greater rate than every 100ms.

Determining Start and Stop

There are various bits associated with starting and stopping. These are as
follows:

STA:
EOT - Set at end of testing period
TIP - Set whilst the tester is testing
SMG - Set when Stored Measurement and Graphics (SMG) operations are
in progress
STB:
EOT - Set at end of testing period (same as STA)
RDY:
0OST - Set when the tester actually starts testing.

The significance of these bits is a¢ follows: When the OST bit is set, any errors
generated at the input to the tester will be counted; and when the SMG bit is
set data may not be read from the results store.

The relationships between these bits is shown in the following diagram.
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KEYBOARD

REMOTE REMOTE 100ms CLOCK

CONTROL ——wr———1 CONTROL &
KEYBOARD
{TIP, EOT)

MEASUREMENT
CONTROL
RS

STORED
MEASUREMENT
CONTROL
(SMG)

Start/Stop operation timing

Restarting with the STR command or with

Under these circumstances, the TIP bit will go TRUE and the EOT bit

will go FALSE very soon after the command is received. As soon as a valid
measurement can be carried out {i.e. a signal is presented) the OST bit will

go TRUE. When testing has started this information is passed to the stored
measurement graphics process, which will set the SMG bit some time later.
The time it takes to set the bit depends on whatever other loading the tester is
getting at the time, but typically may be up to 2 seconds.

Stopping with the STP command, with or after a timed
measurement

Under these circumstances, the TIP bit will go FALSE, the OST bit will

go FALSE and the EOT bit will go TRUE very soon after the command

Is received. Sometime later the SMG bit will be cleared. All the bits will
have settled to their new values by typically 2 seconds after the command s
received.
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The Delay in the Execution of Some Commands

If the tester is controlled from a computer which sets a timeout for remote
control read and write operations then it is important to realize what factors
can contribute to delays.

The execution of commands can take a long time, for example RST will
typically take 2 seconds for complete execution. The tester has an input
buffer in excess of 100 characters, and can buffer up several commands before
executing them. This is deliberate and desirable. It can lead to some long
response times for example if the command RST;RST;RST;ID? is sent it will be
more than 6 seconds before a response to the ID? command is received. The
programmer should bear these considerations in mind when programming any
timeouts.
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THE COMMANDS

COMMON CAPABILITY MESSAGES

Reset

The reset action message presets the instrument to its default state. A full
listing of this default state is given in this chapter. The predefined default state
is as follows:-

m Configuration defined by preset panel 0

& Starts testing

m All buffers flushed

w Stop asserting SRQ (not relevant in this instrument)

® Service request mask set to ERR (not relevant in this instrument)
w Clear all errors

u Clear alarm change and key registers

m Clear status registers except for DAT bit

m Ready register bits LQE, STC, ASC set. RAC set in computer mode,clear in
dumb terminal mode.

The remote control parser and executor are also reset by this command. The
command is as follows:-

RST

Remote

This command causes the instrument to go remote with local lockout. The
command is as follows:-

RMT

Local

This command causes the instrument to disable local lockout and return te
local. The command is as follows:-
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LCL

Clear

This command clears all instrument errors and flushes all buffers without
affecting the programmed state of the instrument. The following things are
performed by executing this command:-

= All buffers flushed
& Clear all errors
w Clear alarm change and key registers

a Clear all bits in status registers, except for DAT and TIP which retain their
original values

m Ready register RAC bit set in computer mode, clear in dumb terminal mode
The command is as follows:-

CLR

Device Clear

This is implemented on the 37701A by sending a [BREAK]. These will return
the instrument to the initialized condition regardless of the current state. A
delay of at least 200ms should be allowed after sending this command. Its
effect is identical to sending CLR.

Key Query

This command returns the value of the last key pressed on the front panel.

The value is returned as an integer whose meaning is given below. If no key
was pressed since the last time the command was used, 0 is returned. Note

that this command does not wait until a key is pressed. The command is as
follows:-
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KEY? returns = Up Arrow
2 = Down Arrow

= Softkey 1
4 = Softkey 2

= Softkey 3
8 = Softkey 4
7 = Softkey 5
8 = Aux

9 = Interface Select

10 = Line Build Cut

1t = Transmitter Timing

12 = Transmit Error Type
13 = 'Transmit Error Rate

14 = Frame
16 = Code

18 = Pattern
17 = Period
18 = Results

18 = Auto Run

20 = Show History Depressed
22 = Loopup

23 = Loopdown

24 = Decrease Volume

28 = Increase Volume

26 = Start/Stop

27 = Print Now

28 = Reset History

29 = Single Error

31 = Show History Released

Request Service Mask

This command is used to enable or disable the reasons for setting the RQS bit
in status register A and B. Associated with status register A is a mask which
enables or disables the various sources (ie only the positive edge of a bit in
status register A with it’s corresponding mask bit enabled will cause the RQS
bit to be set.)

RQS n n = 0to 30719 Status reg A mask range
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The mask has a bit map identical to that of status register A,and can be set in
three different ways.

1) The parameter can be a single 16 bit integer, corresponding to the addition
of binary weighted bits wishing to be enabled. Eg. if we wished to enable STR
and ERR then the command would be:-

RQS 288

2) The parameter can be a list of the binary weighted integers corresponding to
all those sources wishing to be enabled separated by commas. Bg. if we wished
to enable STR, ERR and FPS then the command would be:-

RQS 256,4,32

3) The parameter can be a list of three letter mnemonics defined in Status
Registers, separated by commas. Eg. if we wished to enable ERR, RDY and
LCL then the command would be:-

RQS ERR,RDY,LCL

As well as the three methods of passing the parameter outlined above, any
combination may be used,remembering that the result is always evaluated to

a 16 bit integer. Care should be taken to ensure the resultant integer is in
range and the desired sources are enabled (Although range checking is done,
no checking of constituent parameters is performed to ensure that they are
binary values). There are two other special parameters to this command. They
are RQS ON and RQS OFF. RQS OFF is not equivalent to R4S 0 because it disables
all reasons for SRQ but remembers the stored mask. Upon receipt of the RQS
ON command service requests should be enabled again with the same mask as
before (NOTE any positive edges of sources with their mask set should be
caught, so that they will set the RQS bit when the RQS CN command is sent). If
the RQS ON command is sent without a corresponding RQS OFF command sent
before it, the instrument shall assume the 'RQS ERR’ state as a default.

The complement of this command is used to inspect the Service Request mask.
The command responds with a 16 bit integer equivalent to the binary weighted
values of those sources which are enabled (outlined in Status Registers).

RUS? returns O to 30718
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Instrument Identification

This command sets the response to an instrument identification query, HP
37701A or HP 37711A. The data is stored in an EEROM which may be
programmed only a finite number of times. The command should therefore be

used sparingly.

ID n n = 1 orHP 377014
2o0r BEP 377114

Instrument Identification Query

This command is a request for identification from the instrument. This is
included to be compatible with “common capabilities” and as a standard!
response. The command is as follows:-

ID? returns HP377014

Revision Date Query

This command is a request for the instruments firmware revision information.
The instrument returns two four digit date codes separated by a comma, these
date codes are in standard HP serial number format (a four digit code, where
the first two digits indicate the year (from 1960),and the next two indicate the
week (01 to 52)). The firmware revision date comes first, followed by the Codes
and Formats date. The command is as follows:-

REV? returns dddd,fjff dddd = Firmware date code
Hif = Codes and Formats date

Serial Number Query

This command is a request for the instrument to return it’s individually
assigned serial number. The command is as follows:-

SER? returns “dddddUnnnnn”

A command in the same form, SER “ddddd Unnnnn” may be used to set a new
serial number.

1. Users should be aware that if the tester has an accessory fitted, the id
returned will be different, to reflect this.
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Error Code Query

This command is a request to read the instrament’s error register. The error
register contains an integer in the range -32768 to 32767. The error codes have
various meanings, some defined by “common capabilities” and some instrument
dependent (see Error Codes for a full listing). If no error exists at the time of
enquiry, then 0 is returned. The error register is cleared on reading the register
or by sending the CLR command.

The error register will also contain the result of a remotely initiated selftest
command. This is cleared as above. The command is as follows:-

ERR? returns -32768 to 32767

Ready Code Query

This command is a request to read the instrument’s ready register. The result
is a binary weighted decimal integer. The meanings of the bits is given in
“Status Registers”. The command is as follows:-

RDY? returns 0 to 127

Status/Events Query

This command is a request for the instrument to return the contents of status
register A. Tt responds with an integer which represents the 16 bit binary
weighted contents of the status register bits. A detailed description of status
register A is given in “Status Registers”. The command is as follows:-

STA? returns 0 to 32767

Status Query

This command is a request for the instrument to return the contents of
status register B. It responds with an integer which represents the 8 bit
binary weighted contents of the status register bits. The act of executing this
command also clears the RQS bit in status registers A and B (similar to the
serial poll). A detailed description of status register B is given in “Status
Registers™. The command is as follows:-

STB? returns 0 to 255
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Opticns Query

This command is a request for the instrument to return its option number.
The command is as follows:-

OPT? returns nnn ot { G = HP3T701A (standard instrument)
nn! = Pulse Mask and Wander added
nin = G821 Analysis and SMG added
Inn = Fractional T1 added

Where n could be zero or a blank in the case of leading zeros.
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CONFIGURATION COMMANDS

Instrument Configuration

This command takes as its parameter a block of data which specifies the
instrument’s internal setup state. The block is a IEEE Std 728 "#H’ format.
This is intended only for restoring an instrument state saved using the CON?
guery and hence its internal format is not elaborated.

NOTE: This command does not record the settings of remote control sources,
or current states of remote control registers. It is equivalent in scope to
store/recall preset panels. One block should not be compared with another in a
comparison attempt as redundant but variable information is also included in
the block.

The command is as follows:- CON #H

The complement of this command is used to enquire about the configuration
of the instrument; it returns the configuration of the instrument in exactly the
same form, namely the IEEE Std 728 #H data block. The command is as

follows:-

CON? returns #Hdata block

Framing Type
Selects the framing configuration.

FRM = n = 1 or ESF
2 or D4
3 or SLLCO6
4 or UNFRAMED

The corresponding query returns the framing configuration, in integer form as

described above:-

FRM? returns frame fype = 110 4
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Pulse Mask Polarity Query
Provides the polarity of the pulse mask displayed.

PPO? returns pulse polarity pulse polarity — 0 No pulse has yet been sampled
1 Positive pulse on display
2 Negative pulse on display

Puise Truncated Query

Provides truncation information about the currently displayed pulse.

PTC? returns pulse pulse truncated info = 0 No pulse has yet been sampled
truncated info 1 Pulse on display is not truncated
2 Pulse on display is truncated

Pulse Mask Selection

Selects the type of pulse mask the pulse will be measured against.

PMS n n = 1 or ANSIT1403
2 or P62411
3 or OCB119
4 or NCB119 or ANSIT1102

The corresponding query returns the current mask selection, in integer form as
described above.

PMS? returns pulse mask type = 1 to 4

Application Type

Selects the major application of the instrument.

APP n n = 1 or FULLT1 Full T1 measurements are enabled
2 or NB8K N x 56k timeslot measurements are enabled
3 or ¥84K N x 64k timeslot measurements are enabled

The corresponding query returns the currently selected coding, in integer form
as described above:-
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APP? returns application fype = 1 to 3

Receiver Timesiot Selection

Selects whether the timeslots should map the transmitter timeslots or should
be selectable.

RXT n n= 1orASTX Receiver timeslots are same as transmitier
2 or RECEIVE Receiver timeslots are selectable

The corresponding query returns the currently selected coding, in integer form
as described above:-

RXT? returns timeslot selection = 1 to 2

Transmitter Multiple Timeslot Selection

Selects the transmit timeslots for fractional T1 measurements, It also selects
the receiver timeslots when that selection is as RX. The information is passed
as a binary representation of the timeslot selection field. Timeslot n is selected
(deselected) depending on the corresponding mask element being 0 or 1.

TTM “fimeslots” {imeslots = 24 characters, O or 1

The corresponding query returns the currently selected coding, in integer form
as described above:-

TTMT returns “timeslots” = 24 characters, O or 1

Receiver Muitiple Timeslot Selection

Selects the receiver timeslots for fractional T1 measurements. The information
is passed as a binary representation of the timeslot selection field. Timeslot n is
selected {deselected) depending on the corresponding mask element being 0 or
1.

RTM “limeslots” timeslols = 24 characters, O or 1

The corresponding query returns the currently selected coding, in integer form
as described above:-

Hemote Control 10-23




RTM? returns “timeslots” = 24 characters, O or 1

Pattern Type

Selects the pattern to be transmitted and configures the receiver accordingly.

PAT n n = 1 or QRSS 2720-1 PRBS, D20+D17+1=0 (14 zero limit)
2 or THREEIN24
3 or ALLONES
4 or OREINS

5 or ONEIN2 101010 ...

6 or OCTETE5 55 octet

7 or USER User programmable 3 to 24 bit word

8 or LIVE Invokes Monitor Mode

9 or PRBS15 2715-1 PRBS, D154D14+1=0 (inverted)
10 or PRBS20 2720-1 PRBS, D20+D17+1=0

11 or PRBS23 2723-1 PRBS, D23+D18+1=0 (inverted)
12 or SPECIAL Special pattern, use of alternative,

SPT recornmended

The corresponding query returns the currently selected pattern, in integer form
as described above:-

PAT? returns pailern {ype = 1 to 12

If 12 is returned, SPT7?is required to define which special pattern is selected.

Special Pattern / Test Type

Selects which of several special patterns or tests should be used.

SPT n n = 1 or LONGWRD 8 to 1024 bit long user word
2 or SIGBIT Signaling bit test
3 or TSCHECK Timeslot check test
4 or HIRESRTD High resolution round trip delay
5 or TONE1 Tone 1 (4041z)
6 or TOKEZ2 Tone 2 (1004Hz)
7 or TOKE3 Tone 3 (2804Hz)

The corresponding query returns the currently selected pattern, in integer form
as described above:-
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SPT? returns pattern iype = 0 to 7

Where 0 corresponds to: no special pattern selected.

l.ong User Word

Specifies the identification number and pattern for one of the long user words.
The word length is determined automatically by the length of pattern selected.

LU¥ n,#H data n= i1to4 User word number
#H date = #Haabbec ... Long user word data (1 to 128 bytes)

The corresponding query returns the long user word pattern in #H block
form:-

LUW?n returns #H data
Where data is 1 to 128 bytes, each byte comprising 2 hex characters.

Long User Word Length
Specifies the pattern length for one of the long user words.

This command may be used to restrict the pattern length of an existing long
user word. It may also be used to restore the length to its original value after
remotely changing the first n bytes.

LUL n,length n= 1to4 User word number
length = 1 to 128 Long user word length in bytes

The corresponding query returns the long user word pattern length:-

LUL?#n returns length

Long User Word Select

Specifies which of 4 long user words to use.

LUS n n= 1to4 Long user word number

¥
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The corresponding query returns the currently selected long user word, in
integer form as described above:-

LUS? returns long user word = 1 to 4

Leng User Word Sync Mode

Specifies whether the sync should be based on the length of the whole word or
on a specified number of bytes.

LUY n,sync mode n= 1to4 User word number
sync mode = lor FULL Full word length used
2or VARIABLE Number of bytes can be controlled

The corresponding query returns the currently selected sync mode:-

LUY?n returns sync mode for 2

Long User Word Sync Length

Specifies the long user word sync length which will be used when variable syznc
length is selected.

LSL n,ength n= 1to4 Long user word number
length = 1 to 128 Number of bytes for sync

The corresponding query returns the currently selected sync length, in integer
form as described above:-

LSL?n returns sync length = 1 to 128

Long User Word Left Hand Bit

Specifies whether the left hand bit of the user word bytes should be sent first or
last. This command will set the bit transmission order for all 4 of the long user
words,

LHB direction direction = 1 or FIRST Left hand bit sent first
2 or LAST Left hand bit sent last
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The corresponding query returns the selected direction, in integer form as
described above:-

LHB? returns direction = 1 or 2

Coding Type

Selects the coding type to be transmitted and configures the receiver
accordingly.

cob n n = 1or 4MI AMI coding
2 or B8ZS B8ZS coding

The corresponding query returns the currently selected coding, in integer form
as described above:-

COD? returns coding type = 1 to 2

User Defined Pattern

Sets the user defined pattern.

PAU length,”pail” length = 3 to 24
"patt” = length characters 0 or 1

The corresponding query command returns the pattern length and content:-

PAU? returns length,”patt”

User Defined Pattern {Fractional T+1)
Sets the user defined pattern.
PAF mode.“ pattern”

mede = 1 or FULLT1 Full T1 user word length 3 to 24 bits
2 or N56K Nx56Kbit/s user word length 7 bits
3 or ¥64K Nx64Kbit/s user word length 8 bits

“patiern” = length characters 0 or 1

The corresponding query command returns the fractional T1 pattern:-
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PAF?mode returns “user pattern”

Send Signaling Bits

Selects the “foreground” signaling bit sequence for use in the signaling bit test.
The user is able to separately select the AB bits for use in D4 etc. and the
ABCD bits for use in ESF.

SSB sig bit type, “sig bits”

sig bit fype = 1 or AB DM type
2 or ABCD ESF type
“sig bits” = binaryQ0 to 11 D4 type signaling bits

binary0000 to 1111 ESF type signaling bits

The corresponding query command returns the selected signaling bits in integer
form as described above:-

SSB? sig bits type returns “sig bits”

Send Background Signaling Bits

Selects the “background” signaling bit sequence for use in the signaling bit test.
The signaling bits in all channels except the one selected for the “foreground”
will have their signaling bits set to this value.

SS0 sig bit type,“sig bits”

sig bit type == 1 or AB D4 type
2 or ABCD ESF type
“sig bits” = binary00 to 11 D4 type signaling bits

binary0000 to 1111 ESF type signaling bits

The corresponding gquery command returns the selected signaling bits in integer
form as described above:-

SS07? sig bits type returns “sig bits”

Send Signaling Bits in Channel
Selects the channel that the foreground signaling bits should be inserted into.
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SSI sig bit channel channel = 1 to 24 Foreground channel.

The corresponding query returns the selected channel, in integer form as
described above:-

SSI7? returns channel = 1 to 24

High Resolution Round Trip Delay Transmit Timesiot Selection

Selects the timeslot that the high resolution round trip delay should be
transmitted on.

RTT rid tzmeslot fimeslot == 1 to 24 rtd timeslot.

The corresponding query returns the selected channel, in integer form as
described above:-

RTT? returns #imeslof = 1 to 24

High Res Round Trip Delay Rx Timesiot Select

Selects the timeslot that the high resolution round trip delay measurement
should be received from if the rx timeslot is not “AS TRANSMITTER”.

RTR rid timeslol timesioi = 110 24 rtd timeslot.

The corresponding query returns the selected rtd rx timeslot in integer form as
described above:-

RTR? returns rid rz timeslot = 1 to 24

High Res Round Trip Delay Rx From Select

Selects whether the high resolution round trip delay rx timeslot should be the
same as the transmitter timeslot or should be selectable.

RTF n n = 1or ASTX Receiver timeslot is the same as transmitier

2 or SELECT Receiver timeslot is selectable

The corresponding query returns the currently selected timeslot maode in
integer form as described above:-
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RIF returns timeslot from mode = 1 or 2

VF Channel Select
This command selects the VF channel.

VFC n n= 1to?24 Channel No.

The corresponding query returns the selected channel, in integer form as
described above:-

VFC? returns channel number = 1 to 24

Send Tone in Channel

Selects the channel number that any tones should be transmitted in.

STO channel no channel no = 1to 24 Channel to send tone in.

The corresponding query returns the selected channel, in integer form as
described above:-

S8T0? returns channel number = 1 to 24

VF Channel Audio Select
This command selects VF access audio on or off.

VFA n n = 0or OFF Disable audio
1 or ON Enable audio

The corresponding query returns the audio selection, in integer form as
described above:-

VFA? returns audio selection = Qor 1

VF Channel Mapping

This command selects the type of channel mapping to be used.

10«30 Remote Conirol




CHM n n= 1orDiD DI1D mapping
2 or D2 12 mapping
3 or D3/D4 D3/D4 mapping

The corresponding query returns the channel mapping selection, in integer form
as described above:-

CHM? returns mapping selection = 1,2 or 3

VF Timesiot Query
This command returns the current timeslot, in integer form:-

VFT? returns of timeslot = 1 to 24

Test Period

This command selects the mode of test duration control.

TPD n n = 1orCO¥ Continuous {Controlled by START/STOPF)
2 or Ti5M 15 minute timed test
3or T2H 2 hour timed test
4 or T24K¥ 24 hour timed test
6 or USER User defined test duration (see TDU)

The corresponding query returns the test time mode, in integer form as
described above:-

TPD? returns test time fype = 1 t0 &

Test Duration

Selects the user-defined test duration, applicable when the “USER” test time
mode is in force.

TDU duration,unils duration = 1 to 100 Duration of test

= 0 or SECONDS Test duration is seconds
1 or MINUTES Test duration is minufes
2 or HOURS Test duration is hours
3 or DAYS Test duration is days
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The corresponding query returns the user-defined test duration, in integer form
as described above:-

THU? returns duration,untts

CSU Auto Mode

The following commands enable the instrument to automatically respond to
in-band and out-of-band loop-up or down codes.

Use the following command if the instrument is to respond to in-band codes.

CSA n n= OorOFF (CSU auto is disabled
1 or ON CSU auto is enabled_

The corresponding query returns the currently selected CSU loop up state, in
integer form as described above.

CSA7 returns csu in-band auto {ype = O or 1

Use the following command the instrument is to respond to out-of-band codes.

COA n n= OorOFF CSU auto is disabled
i or ON CSU auto is enabled

The corresponding query returns the currently selected CSU loop up state, in
integer form as described above.

COA? returns csu out-of-band auto fype = Qor 1

Loopback Band

This command configures the instrument for in-band or out-of-band loopback
operation. An error is generated if out-of-band is selected and framing is not

ESF.

LPB n n = 1 or INBAND Set to respond to in-band loopcodes
2 or OUTBAND  Set to respond to out-of-band loopcodes

The corresponding query returns the current type of loopbacks, in integer form
as described above.
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LPB? returns csu loopback type = 1 or 2

CSU Manuzl Mode

Three commands can cause the instrument to loop up or down. The

instrument can be set for in-band LINE loop-up, or for out-of-band PAYLOAD

or LINFE loop-up.

Use the following command to achieve an in-band loop-up.

CS¥ n n = 0 or DOWN The instrument is not looped up
1 or UP The instrument is looped up

The corresponding query returns the currently selected CSU loop up state, in
integer form as described above. Notice that this will also be set to up when
the instrument has auto response on and an in-band loop-up code has been
received.

CSM7 returns in-band loop up state = O or 1

Use the following command to achieve an out-of-band LINE loop-up.

COL n n = 0O or DOWN The instrument is not looped up
1iorUP The instrument is looped up

The corresponding query returns the currently selected CSU loop up state, in
integer form as described above. Notice that this will also be set to up when
the instrument has auto response on and an out-of-band LINE Joop up code

has been received.

COL? returns out-of-band line loop up state = G or 1

Use the following command to achieve an out-of-band PAYLOAD loop-up.
COP n n = 0 or DOWN The instrument is not looped up

1or UP The instrument is looped up

The corresponding query returns the currently selected CSU loop up state, in
integer form as described above. Notice that this will also be set to up when t
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the instrument has auto response on and an out-of-band PAYLOAD loop up
code has been received.

COP? returns out-of-band payload loop up state = O or 1

Ajarm Generation Type

Selects the type of alarms to be generated. Alarms can be generated with any
pattern. They are disabled when loopcodes are being generated. Yellow alarm
is not valid in unframed mode. If in unframed mode an error will be generated.

NOTE : This value is always set to off after the instrument is power cycled.

ALG n n = 1or OFF Alarm generation disabled
2 or AI8 Unframed all ones
3 or YELLOW  Yellow alarm

The corresponding query returns the type of alarm generation in integer form
as described above:-

ALG? returns alarm type = 1 to 3

L.oopback Type

Two commands enable the instrument to respond to, or transmit in-band or
out-of-band loopcodes.

Use the following command for in-band loopcodes.

LPC n n = 1or LINE Line loopback {CSU}
2 or FAC4R 4-bit facility loopback
3 or FACEB 5-bit facility loopback
4 or USER User defined (see LPU & LPD commands)

The corresponding query returns the loopback type, in integer form as
described above:-

LPC? returns in-band loopback type = 1 to 4

Use the following command for out-of-band loopcodes.
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LoC n n = 1orLINE Line loopback (CSU)
2 or PAYLOAD Payload loopback
3 or SMARTIACK Smartjack loopback

The corresponding query returns the loopback type, in integer form as
described above:-

LOC? returns out-of-band loopback type = 1 to 3
User Defined Loopdown
Sets the user defined in-band loopdown code.

LPD length,”code” length
”COd&‘ n

3to8 Number of loopcode bits
00000000 to 11111111 length characters

The corresponding query command returns the in-band loopdown length and
code:-

LPD? returns length,”code”

User Defined Loopup Code

Sets the user defined in-band loopup code.

LPU length,”code” length = 3t08 Number of loopeode bits
Peode” = 00000000 to 11111111 length characters

The corresponding query command returns the in-band loop up length and
code:-

LPU? returns length,”code”

Loopup

T'his command causes the instrument to perform a loopup. It is equivalent to
pressing the loopup key on the front panel. If this is attempted during testing,
autosetup or selftest an error is generated.

LUA
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Loopdown

This command causes the instrument to perform a loopdown. It is equivalent
to pressing the loopdown key on the front panel. If this is attempted during
testing, autosetup or selftest an error is generated.

LDA

Loopup (in-Band) status Query Command

This query command returns the outcome of the last in-band loopup/down
command.

LST? returns flag response = 0 No attempt to loopup has yet been made
1 'The last loopup was successful
2 The last loopup failed
3 A pre-existing loopup was detected

Loopback Code Framing
Selects insertion or overwriting of in-band loopcode framing,
L¥F n n = 1 or INSERT insertion of framing
2 or OVERWRITE overwriting of framing

The corresponding query returns the loopcode framing type, in integer form as
described above:-

LPF? returns in-band loopcode frm type = 1 or 2
Printer Squelch

PRS n n = 1 or OFF Squelch disabled
2 or ON Squelch enabled

The corresponding query returns the loopback type, in integer form as
described above:-

PRS? returns squelch {ype = 1 or 2
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Printer Demand
Selects the mode of log on demand triggering of printer output.

Note that in practise this command cannot be acted upon immediately.
The instrument will only allow logging to occur when the remote control is
deselected. This is not a facility available on remote control.

PRD n n = 1 or SETTINGS Instrument settings output
2 or RESULTS Results snapshot output

PRD? returns print on demand type = 1 or 2

Printer Auto Trigger
Selects the mode of auto triggering of printer output.

. Note that in practise this command cannot be acted upon immediately. The
instrument will only allow logging to occur when the remote control is 126
deselected. This is not a facility available on remote control.

PRA % n = 1 or OFF No auto triggered output
2 or EVENT Event log summaries
3 or FIFTEENMIN Results at 15 minute intervals
4 or TWOHOUR Results at 2 hour intervals
5 or ENDOFTEST End of test results
6 or MESSAGEONLY Only major messages

PRA? returns auto trigger type = 1 t0 €

interface Type

Selects T1 interface type.

IFC n n = 1orDSX DSX monitor interface
2 or TERM 100 ohm terminated interface
3 or BRIDGE > 1kohm bridged interface

The corresponding query returns the interface type, in integer form as
described above:-

Remote Control 10-37




IFC? returns inferface type = 1 to 3

Line Build Out
Selects T1 line build out.

LBO n 7 = 1 or ZERD 0dB
2 or SEVEKPOINTFIVE 7.5dB
3 or FIFTERN 15dB

The corresponding query returns the line build out vaiue, in integer form as
described above:-

LBO returns line build out type = 1 to 3

Transmit Timing

Selects transmit timing source.

TRT » 7 == 1 or INTERNAL
2 or RECOVERED

‘The corresponding query returns the transmit timing source, in integer form as
described above:-

TRT? returns ¢iming source type = 1 or 2

Signaling Bit Display Type Select

This command allows either single or all signaling bits to be displayed. This
is necessary because certair results may only be read when this is correctly

configured. (Cf. SIG?, SCG?)
SBD n n = 1orSINGLE A single t /s sig. bit is displayed
2 or ALL All t/s sig. bits are displayed

SBD? returns displayed sig bit type = 1 or 2
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Signaling Bit Display Channel Select

Selects the channel number that should be displayed when the single channel
monitor test is selected.

SBS channel no channel = 1 to 24 Channel to display.

The corresponding query returns the selected channel in integer form as
described above:-

SBS? returns channel no = 1 or 24

Timeslot Map Display Type Select

This command allows either single or all timeslots to be displayed in the
timeslot check measurement. This is necessary because certain results may only
be read when this is correctly configured. (Cf. TSS?, BIT?)

TMD » n = 1or SINGLE A single t/s sig. bit is displayed
2 or ALL All t/s sig. bits are displayed

TMD? returns displayed t/s check type = 1 or 2

Timeslot Map Display Timeslot Select Command

Selects the timeslot number that should be displayed when a single timeslot is
selected in the timeslot map test.

TS timeslot no timeslot = 110 24 Timeslot to display.

The corresponding query returns the selected timeslot in integer form as
described above:-

TMS? returns timeslot no = 1 or 24
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MISCELLANEOUS COMMANDS

Autocontigure

"This command causes the autotrigger to be initiated. It is equivalent to
pressing the “auto” key. The progress of the autoconfigure can then be
determined by the bit in the RDY register. If autoconfigure or self test is
in progress an error is generated. The instrument will start testing when
autoconfigure has been completed.

AUT

Stored Pane! Lock

This command allows the stored panels to be store locked. That is to say, if
the stored panel lock is set then the save operation is prohibited. After any
save or recall operation this field is always set back to QN.

SLKn n = 0§ orOFF Stored panel lock disabled
1orON Stored panel lock enabled

SLK? returns store lock stalus = O or 1

Beep Command

This command causes an audio “beep” to be made by the instrument. It has
no local equivalent operation and is as follows:-

BEEP

Volume Command

This command sets the volume. It is equivalent to pressing either the increase
or decrease volume keys on the front panel.

VOL parameler parameter = OFFor 0 Switches sound to its quietest level
ONor1 Switches sound to its loudest level
DECREASE or 2 Decreases the level
IKCREASE or 3 Increases the level
MIDRANGE or 4  Sets the level to a midrange value
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Save Panel Command

This command instructs the instrument to save? it’s current configuration in
one of the non-volatile memory locations. They are numbered 1 thru 5.

i

SAV n,”pancl_descriptor” n = Panel selector (1 to 5)
»panel_descriptor” = Text string (0 to 32 characters)

2, See also the SLK command.

Panel Descriptor Query

This command returns the text string descriptor associated with the designated
panel.

NAM? n

The response is a text string of 0 .. 32 characters.

Recail Panel Command

This command instructs the instrument to configure itself as defined in one of
the non-volatile memory locations, dependent upon the associated parameter.
Recalling panel 0 will reset the instrument to its default settings (similar to
RST command).

RCL n

Start Measurement

This command causes the instrument to start or restart testing, the period
being defined by the "TPD’ command. This command is always valid, except
when a special test such as signaling bits, timeslot check or high resolution
round trip delay has been selected, and clears all error counters before
commencing. This command is equivalent to pressing the Start/Stop button on
the front panel, and is as follows:-

STR
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® There will be a delay of up to 500mS$ between the execution of this command
and the actual start of testing. This is because the start of testing must be
synchronized to the instruments internal 100mS clock, see Programming Tips
for more details.

Stop Measurement

This command causes the instrument to stop testing, irrespective of the type
of test period it is performing. The results are now left unchanged and can be
inspected at leisure.

STP

m There will be a delay of up to 500mS between the execution of this command
and the actual end of testing. This is because the end of testing must be
synchronized to the instruments internal 100mS$ clock, see Programming Tips
for more details.

u If this command is sent while the instrument has stopped, an error is
generated.

Tt/Datacom Mode

Selects the mode of the instrument to be either telecom or datacom.

Note: This command causes the instrument to be completely reconfigured.
During this reconfiguration any remote control commands sent to the
instrument will be ignored, and afterwards the instrument will be LOCAL.

MODE n 7 == 1 or DATACOM
2 or TELECOM

An error is generated if this command is sent to an HP 37701A, i.e. the
accessory must be fitted for correct operation of this command.

The corresponding query command returns the currently selected mode in
integer format as described below:-

MODE? returns 1 or 2
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RS232C Printer Interface

This command configures the printer serial interface configuration. Notice that
it sets up parameters for both HP and ALT type printers.

PTR baud_rate,siop_bils,protocol, style baud_rate = 1 or 300
2 or 6800
3 or 1200
4 or 1800
5 or 2400
6 or 4800
7 or 8600
stop_bits = 1 or ONE
2 or TWO
protocol = 0O or OFF
1 or ERQUACK
2 or XONXOFF
3 or DTR
style = 1 or COMPRESSED
2 or NORMAL

Notice that the data width is always set to 8 bits wide. This is equivalent to 7
bit wide data with zeroes parity. Notice that this command does not set the
RS 232 port up to be a printer interface, it only sets up the parameters.

PTR? returns haud_rate,stop_bits protocol, style baud.rate = 1to 7
stop_bits = 1or 2

protocol = 0 to 3

siyle = 1or2

Date Set-Up

This command sets the date in the instrument, in terms of the year, month,
and day. If a non-existent date is passed (31st November), then an error is
generated. This command is equivalent to selecting “TIME AND DATE
SETUP” mode on the front panel, updating the setup date, then selecting
“TIME AND DATE RUN” mode.
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DAT years,months,days years = 1980 to 2050
months = 1

[+ T R S L S |

)
10
11
12
days = 1 to 31

The complementary command returns current the real time clock date in string

form as shown above,

DAT? returns years,months,days

Time Set-Up

This command sets the time in the instrument in terms of hours, minutes,
and seconds. This command is equivalent to selecting “TIME AND DATE
SETUP” mode on the front panel, updating the setup time, then selecting

“TIME AND DATE RUN” mode.

TIM hours,mins, secs hours = 0 to 23
mins = 0 to B9
secs = 0 {o 59

The complementary command returns the time in string form as shown above.

TIM? returns hours,mins,secs

Display

Switches the Instrument electroluminescent display ON or OFF. Notice that for
instruments without battery power, this will not have any effect (ie. the display
will remain on, even if off is sent). The command is still valid however, as is

the corresponding query command.
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DISn =n» = OorOFF Display disabled
1orON Display enabled

The complementary command returns the current threshold in integer form as
described above:-

DIS7? returns display status = Q or 1

ALM Query

This command is a request for the instantaneous status of the alarms in the
instrument. They are returned as an integer representing the binary weighted
alarm bits of the Alarm Register.

When executed, the “ALM” command clears the ALC bit in both status
register A and B. A change in state of any of these alarms causes the ALC
bit to be set in status registers A and B only if their corresponding mask is
enabled in the alarm mask register.

The “ALM” command has no local equivalent, and is as follows:-
ALM?

The complementary command returns the current threshold in integer form as
described above:-

ALM? returns n = 0 to 16383

Alarm change Query

This command is a request to determine which alarms have changed their
state. The bits which have changed are returned as an integer representing the
binary weighted alarm bits of the Alarm Register.

When executed, the “ALC?” command clears all alarm change bits.
The “ALC?” command has no local equivalent, and is as follows:-
ALC? returns n = 0 to 16383

Where the bits have the same significance as the alarm register.

Remote Control 10-45




Alarm Mask

Sets up Alarm Mask Register (AMR). This register is used to determine under
what conditions the Alarm Change (ALC) bit in Status Register A should

be set. If a bit in the Alarm Status register changes {either from 1 to 0 or
vice-versa), and the corresponding bit in the Alarm Mask Register is set, the
ALC bit in Status Registers A and B are set. The ALC bit is cleared by the
ALM?, RST, CLR commands.

The argument to AMR can be specified in a number of ways:-
® As a binary-weighted integer

m As a list of integer values {which are OR’ed)

a As a list of alarm mnemonics

AMR n n = 0 {0 30719

To disable all alarms, specify AMR 0 or AMR NONE.

The corresponding query returns the current value of Alarm Mask Register in
integer form as described above.

AMR? returns n = 0 to 30718

History Query

This command is a request to determine which alarms have been set during the
last testing period or during the current testing period if testing is in progress.
The history alarms are all reset at the start of a testing period. In addition
they may be reset by the “HSR” command. The bits which have been set are
returned as an integer representing the binary weighted alarm bits of the Alarm
Register.

The “HIS?” command is equivalent to pressing the history key on the front
panel, and is as follows:-

HIS? returns n — 0 to 18383

Where the bits have the same significance as the alarm register.
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History Reset

This command resets the history leds and the bits in the history register. It
is equivalent to pressing the history reset key on the front panel and is as

follows:-
HSR
TSS? n
Returns:-
flag,oor,n flag= Oor1
gor = 0
gor = 1
n = 0o 255
n= 1024

Validity Flag

The monitor result is timeslot data

The monitor result is a mapped timeslot
Montitor result (timeslot data)

Monitor result (mapped timeslot)
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ERROR INSERT COMMANDS

Error Insert Rate

Selects the rate of error addition into the transmitter data stream.

EIR n n = 1 or ERRFREE Error insert disabled
2 or ONEINMIN3 Insert errors at 10°-3 ratio
3 or USER Insert errors at user defined rate

The corresponding query returns the error insert mode, in integer form as
described above:-

EIR? returns error insert mode = 1 to 3

Error insert Type

Selects the type of errors to be inserted. Error insert rate must be set to other
than “ERRFREE”.

EIT n n = 1or LOGIC Insert logic errors
2 or FRAME  Insert frame errors
3 or CRC Insert CRC errors
4 or BPV Insert BPV errors

The corresponding query returns the error insert type, in integer form as
described above:-

EIT? returns error insert type = 1 10 4

User Defined Error Insert Ratio
Selects user defined error insert ratio.

EIU n n = 1orEMIN3 1in 10"-3
20r EMIN4 1in 1074
3 or EMINS 1in 107-5
4 or EMIN6 1in 107-6
5 or EMINT 1in 10°.7

EIU? returns error rafe = 1 10 &

10-48 Remote Control




Single Error Insert

This command injects a single error into the generator output stream provided
that the generator is in error free mode. If not, an error is produced. This
command is equivalent to pressing the front panel single error button.

SEI
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RESULT QUERY COMMANDS

This section contains all measurement result query commands. If these
commands are executed outside testing, the last testing period results are
returned; during testing the results returned are dependent on the type of

measurement period.
If the instrument is in CONTINUOUS, TIMED or USER modes, the results
returned are the “current” results.

Some results are not always available, therefore they return not only the result
but a validity flag. In addition a second flag indicates whether the result is
inrange, under or overrange. For most results this will always be inrange, but it
is used in the case of simplex current and wander results. It is included in all
results however, to maintain a consistent format.

Wander Lock Query

This query command returns the instantaneous lock status of the wander
measurement,

WLK? returns flag = 0 No reference present
1 Reference is present

L.ogic Error Resuit Query

This command requests one of the logic error results. The format of the result
returned will depend upon the selected result. This will reset the EQOT bits in
STA and STB.

RLE? n n = 1orES Asynchronous error seconds count
3 or EFS Error free seconds
4 or PCEFS % error free seconds
5 or EC Error count
6 or ER Average error ratio
7 or CUER Current error ratio

See also the Command History table at the end of this chapter.
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Returns:-

flag,oor,n flag
ooT

-
=]

=

=
W Han

=

Qort

1

0 to 999999989

X% XXE+X

0.0to 1.0E~XX
XX. XXX or 100.000

Validity Flag

Qut of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1000000000
Ratic Result

Percentage Result

These results will be invalid if the pattern is LIVE.

Logic Analysis Result Query

This command requests one of the logic analysis results. The format of the
result returned will depend upon the selected result. This will reset the EOT

bits in STA and STB.

RLA? 2 n =
Returns:-

flag,oor,n flag =

oor =

n—

n =

n -

1 or PCAVAIL % availability

2 or DH Degraded minutes count

3 or PCDM % degraded minutes

4 or SES (G821 severely errored seconds couni

5 or PCSES % (3821 severely errored seconds

6 or ES G821 error seconds count

7 or PCES % (3821 error seconds

8 or CSES Consecutive severely errored seconds

9 or UAS Unavailable seconds count

gori Validity Flag

1 Out of range {always inrange}

0 to 9999995999 Count, Seconds Result if <16000600000
XX.XXE+X Count, Seconds Result if >1000000000

XX. XXX or 100.000

Percentage Result

These results will be invalid if the pattern is LIVE.
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BPV Emror Result Query

This command requests one of the BPV error results. The format of the result
returned will depend upon the selected result. This will reset the EOT bits in

STA and STB.
RBP? n np =z 1orES
2 or EFS
3 or PCEFS
4 or EC
5 or ER
6 or CUER
Returns:-
flag,oor,n flag= 0or1
oor — 1
n = 0 to 999999999
n = XX.XXE+X
n= 0G.0to1,0E-XX
n = XX.XXX or 100.000

Frame Error Result Query

This command requests one of the frame error results. The format of the result
returned will depend upon the selected result. This will reset the EOT bits in

STA and STB.

RFE? n = 1orES
2o0r EC
3 or O0FC
4 or COFA
b or LOSS
8 or LOFC
7 or SEFC

8 or ER
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Asynchronous error seconds count
Error free seconds

% error free seconds

Error count

Average error ratio

Current error ratio

Validity Flag
Out of range {always inrange)

Count, Seconds Result if <10006G0000
Count, Seconds Result if >1000600600

Ratio Result
Percentage Result

Asynchronous error seconds count
Error count

Out of frame events count

COFA events count

Frame loss seconds count

Loss of frame events count

Severely errored framing events count
Average error ratio




Returns:-

flag,cor,m flag= 0ort Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999999999 Count, Seconds Result if <1006000000
n = XX.XXE+X Count, Seconds Result if >1006600000
n= 0.0to 1.0E-XX Ratio Result

These results will be invalid if the framing type is UNFRAMED.

Frame Analysis Result Query

This command requests one of the frame analysis results. The format of the
result returned will depend upon the selected result. This will reset the EOT
bits in STA and STB.

RFA? n n = 1or PCAVAIL % availability
2 or UAS Degraded minutes count
3 or SES Unavailable seconds count
4 or CSES (3821 severely errored seconds count

Consecutive severely errored seconds

Returns:-
flag,oorn flag = Oor1 Validity Flag
oor = 1 Out of range {always inrange)
n = 0 to 9959959959 Count, Seconds Result if <1000000000
n = XX.XXE+X Count, Seconds Result if >1000009000
n= XX.%XXX or 100,000 Percentage Result

These results will be invalid if the framing type is UNFRAMED.
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CRC Error Resuilt Query

This command requests one of the CRC error results. The format of the resuit
returned will depend upon the selected result. This will reset the EOT bits in
STA and STB.

RCR? n n = 1orES Asynchronous error seconds count
2 or EFS Error free seconds
3 or PCEFS % error free secands
4 or EC Error count
5 or ER Average error ratio
& or CUER Current error ratio
Returns:-
fag,oorn flig = Oor1 Validity Flag
oor = 1 QOut of range (always inrange)
n = 0 to 999999999 Count, Seconds Result if <1000000000
n = IX.XXE+X Count, Seconds Result if >1000000000
n= 0.0to1.0E~%XX Ratio Result
n = XX.XXX or 100,000  Percentage Result

These results will only be valid if the framing type is ESF.

CRC Analysis Result Query

This command requests one of the CRC analysis results. The format of the
result returned will depend upon the selected result. This will reset the EO'T
bits in STA and STB.

RCA7 n n = 1or PCAVAIL % availability
2 or DM Degraded minutes count
3 or PCDM % degraded minutes
4 or SES (821 severely errored seconds count
5 or PCSES % (3821 severely errored seconds
& or ES (G821 error seconds count
7 or PCES % (G821 error seconds
8 or CSES Consecutive severely errored seconds
9 or UAS Unavailable seconds count
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Returns:-

flag,0or.n flag = 0or1 Validity Flag
oor = 1 QOut of range (always inrange)
n = 0 to $99995959 Count, Seconds Result if <1006000000
n = XX.XYE+X Count, Seconds Result if >10¢00000000

n = XX.XXXor 100.000 Percentage Result

These results will only be valid if the framing type is ESF.

Receiver Level Result Query

This command requests the receiver level result. This will reset the EOT bits
in STA and STB.

RRL? n n = 1 or LEVDSX Signal level in dBx
2 or LEVDBH Signal level in dBm
3 or LEVVOLTS  Signal level in volts

4 or LEVBAL Tmbalance in volts
Returns:-
flag,cor,n flag = oOor1 Validity Flag
oor = Qor1l Underrange or inrange
n = -40 to +6 dBx
n o= -23 to +23 dBm
n = 0toX.XX Volts

The measurement will be underrange if no signal is present.

Wander Results Query

This command requests the wander results. Opt.001 is required to perform this
measurement and an error number will be generated if it is not fitted. This will
reset the EQT bits in STA and STB.
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RWN? n n = 1 or WANINST  instantanecus wander
2 or WANPOS positive pk wander
3 or WANNEG negative peak wander
4 or WANPKPK  pk-pk wander
5 or WAN1IBMIN 15 min wander
6 or WAN24HR 24 hour wander

Returns:-
flag,oor,n flag = Oort Validity Flag
oor = Qort underrange
n = 0 to XXX.XXX Wander

The result will be underrange if the wander reference circuit has lost lock.

The result will be invalid in no wander measurement hardware is present.

Signaling Bits Result Query

This command requests the signaling bits result as displayed on the VF access
page. This will reset the EOT bits in STA and STB.

RSG? returns flag,oor,n,*sighits”

flag = Oor1 Validity Flag
por = 1 Qut of range {always inrange)
n= 0,24 length

“sighils” — 0000 to 111t signaling bits

The result will be invalid if the framing is SLC96 or UNFRAMED, or the
SIGNALING BIT, TIMESLOT CHECK or HI RTD special tests have been
selected.

Channel Monitor All Signaliing Bits Query Command

This command requests the bit result for the currently selected signalling bit
display. The teturned result will be a binary number string. Results will be
invalid if the pattern is anything other than SPECIAL - 5IG BIT TEST with
the displayed result type field set to ALL.
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The timeslot that the channel corresponds to will depend on the mapping
selected {Cf. CHM command).

This will reset the EOT bits in STA and STB.

SIG? when n is a channel number

Returns:-
flag,oor,“n” flag = Oor1 Validity Flag
oor = 1 Inrange
“a” = “00” to “11” Signaling bits for non ESF framing in channel »

“0000” to “1111” Signaling bits for ESF framing in channel n

Channel Monitor single signaling bits Query Command

This command requests the signaling bit result from the currently selected
channel. The result will only be valid if the special signaling bit test has been
selected, and the display type is set to single. The returned result will be a
binary number string.

The timeslot that the channel corresponds to will depend on the mapping
selected (Cf. CHM command).

This will reset the EQT bits in STA and STB.

SCG7?
Returns:-
flag,oor,*n” flag = Oor1 Validity Flag
oor = 1 Inrange
“p” = “00” to “11” Signaling bits for non ESF framing

“0000” to “1111”  Signaling bits for ESF framing

Simplex Current Result Query

This command requests the simplex current result. This will reset the EOT
bits in STA and STB.

RSI? returns flag,oor,n flag = Oort Validity Flag
oor = Qorl underrange
n = 0to XXX milliamps
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The result will be underrange if the current drops below 10mA.

Signal Frequency Resuit Query

This command requests the signal frequency result. This will reset the EOT
bits in STA and STB.

RSF? returns  flag,oor,n flag = Oori Validity Flag
oor = 1 Out of range (always inrange)
n = XIXXXXX Hz

Notice that this result remains valid even if no signal is present. Under these
circumstances the count will be zero.
Signai Frequency Offset Result Query

This command requests the signal frequency offset result. This will reset the
EOT bits in STA and STB.

RFO? returns flag,cor,n flag = Oori Validity Flag
vor = 1 Out of range (always inrange)
n = 0to XXX parts per million

Notice that this result remains valid even if no signal is present. Under these
circumstances the count will be zero.
Signal Round Trip Delay Query

This command requests the signal round trip delay. This will reset the EOT
bits in STA and STB.

RRT? returns flag,oor,n flag= Gor1 Validity Flag
oor = 0 orl underrange
n = 1to 500 milliseconds

The result will go underrange if no signal is present.
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Power Fail Alarm Seconds Result Query

This command requests the power fail alarm seconds result. This will reset the
EOT bits in STA and STB.

REPF? flag,oorn flag = Oor i Validity Flag
returns oor = 1 Out of range (always inrange)
n = 0 to 999999989  Seconds

Yellow Alarm Seconds Result Query

This command requests the yellow alarm seconds result. This will reset the
EOT bits in STA and STB.

RYAT flag,oor.n flag = Oort Validity Flag
returns gor = 1 Out of range (always inrange)
n = 0 to 999999989  Seconds

This result will be invalid if the framing selection is OFF.

Excess Zeros Alarm Seconds Result Query

This command requests the excess zeros alarm seconds result. This will reset
the EOQT bits in STA and STB.

RXZ? flag,o0r,n flag= Oori Validity Flag
returns oor = 1 Out of range (always inrange)
n = 0to 998999999  Seconds

Pattern Loss Seconds Resuit Query

This command requests the pattern loss alarm seconds result. This will reset
the EOT bits in STA and STB.

RPL? flag,eor.n flag = Oor1 Validity Flag
returns oor = 1 Out of range (always invalid)
n = 0to 999999999 Seconds

This result will be invalid if the pattern is set to LIVE.
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Frame Loss Alarm Seconds Result Query

This command requests the frame loss alarm seconds result. This will reset the
EOT bits in STA and §TB.

RFL? flag,oor,n flag = Oort Validity Flag
returns oor = 1 Out of range (always inrange)
n = O to 999999988  Seconds

This command will be invalid if the framing is set to OFF.

Signal Loss Alarm Seconds Resuit Query

This command requests the signal loss alarm seconds result. This will reset the
EQT bits in STA and STB.

RSL? fleg.oor.n flag = Oori Validity Flag
returns oor = 1 Out of range (always invalid)
n= 0to 999999999  Seconds

All Ones AIS Alarm Seconds Result Query

This command requests the all ones (AIS) alarm seconds result.

RAD? flag,oor,n flag = Gort Validity Flag
returns oor = 1 Out of range (always invalid)
n = 0to 9999899996  Seconds

Uncontrolied Slips Result Query

This command requests the uncontrolled slips result. This will reset the EOT
bits in STA and STB.

RUS? flag,oor n flag = Oort Validity Flag
returns oor = 1 Out of range {always invalid)
n = 0Qto 999999999  Slip count

This result will be valid if we have a PRBS or QRSS pattern or we have any
framing other than unframed.
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Controlled Siips Result Query

This command requests the controlled slips result. This will reset the EOT bits
in STA and 5TB.

RCS? flag,oor,n flag = Oor1 Validity Flag
returns oor = 1 Out of range (always inrange)
n = 0 to 999999986  Slip count

This result is only valid if the pattern is a PRBS or QRSS and the framing is
anything other than unframed.
‘Bit Slips Result Query

This command requests the bit slips result. This will reset the EOT bits in
STA and STB.

RBS? flag,eor.n flag = Oor1 Validity Flag

returns oor = 1 Out of range (always inrange)
n = 0 to 999999988  Slip count

This result will only be valid if the option is fitted.

Estimated Frame Slips Result Query

This command requests the estimated frame slips result. This will reset the
EOT bits in STA and STB.

RFS? flag,oor,n flag = Cort Validity Flag
returns cor = 1 Out of range (always inrange)
n = 0 to 999999998  Slip count

This result will only be valid if the option is fitted.
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Puise Mask Result Query
This command requests the pulse mask result.

Only valid when pulse mask option fitted. This will reset the EQT bits in STA
and STB.

RPM? n n = 1 or RTIME pulse rise time (nS)
2 or FTIME pulse fall time (nS)
3 or VIDTH pulse width (nS)

4 or OVERSHOOT pulse overshoot (nS)
5 or UNDERSHOOT  pulse undershoot (nS)

6 or OVERALL pass/fail
Returns:-
flag,oor,n flag= Oor1 Validity Flag
oor = 1 Out of range (always inrange)
n = 0to999 Pulse mask result
n= Qori Overall result; 1 = pass, § = fail

Pulse Mask Plot Query

This command requests the pulse piot information.

Only valid when pulse mask option fitted.

RPP? returns n,er,lf [validity fwr_msk_pnt, pulse_pnt,upp_msk_pnt,cr,lf*n

validity indicates that the pulse points are valid. Some will not be valid if the
pulse has been truncated . A value of 0 for n means that the result is not yet
available.

The points themselves are in terms of the pixel coordinates as would be sent to
a printer.
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Efapsed Time Result Query

This command requests the elapsed time since the start of the current test.
This will reset the EOT bits in STA and STB.

ELP? returns flag,dd,kh,mm,ss fleg = Otodl Validity Flag
dd = 0to 89 Days
hh = 0to 23 hours
mm = 0 to Bg Minutes
85 = 0 to B9 Seconds

Timeslot Monitor Query Command

This command requests the bit result from the currently selected timeslot. The
returned result will be a binary number string. This will reset the EOT bits in
STA and STB. The result will be invalid if the test has not been selected.

BIT?

Returns:-
flag,oor,“n” flag = Oorti Validity Flag
vor = 1 Inrange
“p? = “00000000" to “11111111” Monitor result

TX Timesiot bandwidth query

This command requests the TX fractional T1 bandwidth in kHz. It
corresponds to the tx bandwidth field displayed beside the tx timeslot selection
field.

TBW? returns » n = Oto 1544 Bandwidth (in kHz)

Timeslot Swap Result Query Command

This result gives details about any swapped timeslots. Querying a particular
timeslot will return information specifying that either a valid timeslot data
stream has been detected or that no valid signature has been detected. In the
case of the latter the current timeslot data is returned instead.

This will reset the EQT bits in STA and STB.
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Reund Trip Delay In Timeslot Query Command

This result gives details of round trip delay in a timeslot. The result will be
underrange if no signal is present and invalid if the test has not been selected.

This will reset the EQT bits in STA and STB.

RDT?
Returns:-
flag,oor.n flag = Cori Validity Flag
gor = 0 to 11 Underrange or Inrange
n = 0to996.999  Round trip delay in timeslot (ms)
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STORED RESULTS COMMANDS

In general the commands do not work during testing since the stored
measurement graphics (SMG) store would be subject to manipulations that
corrupt the access made by the remote control.

All query commands which request G.821 analysis data from the store will
generate an error if the G.821 option is not fitted. All the remainder of the
commands will generate an error if the stored measurement graphics option is
not fitted.

Get store size and usage
SMS? returns storesize,storeuse
storesize = SMQG store size in samples

storeuse How many store entries are in use

Note that automatic compaction will take place when the store is full.

Get store use information

SMC? returns storenum,demobit,year,month,day,hour,min, length,res

storenum = store number (-9 to 0) where 0 is the most recent

demobit = 1 for DEMO measurements, else 0
year = year test was started
month = month test was started
doy = day test was started
howr = hour test was started
min = minute test was started
length = the nwmber of samples in the test

I

res = the resolution of the samples in minutes

followed by one line: EQI
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Entries will only be printed for store entries that are in use. For example:

0, 0, 1990, 1, 24, 10, 14, 2345, 1
-1, 0, 19%0, 1, 10, 23, 54, 12980, 1
1, 1989, 12, 24, 7, 45, 458, 15
-3, 0, 1989, 12, 5, 7, 23, 561, 16
0, 1989, 11, 7, 8, i2, 2197, 60
EOI

Get store data

SMD? n returns store sample data as a series of records, one for each sample, for
store n. The number of records depends on how many values are sampled in
each period. The store number n should be in the range 0 to ~9. The form is:

logic-data,bpv-data frame-data,erc-data,“alarms1”, “alarms2”
followed by one line: EOI

Graph data is returned as exponential numbers for example 3E+6. The alarms
are organized as follows:

“alarms!” = d0 Ones density alarm
dil Excess zeros alarm
d2 Slip alarm
d3 Pattern loss alarm
d4 Frame loss alarm
d5 AlS alarm
dé Signal loss alarm
d7 Power loss alarm
“alerms®” = d0  reserved for future use (may be 0 or 1)
dl reserved for future use {may be 0 or 1}

d2  reserved for future use (may be 0 or 1)
d3  reserved for future use (may be 0 or 1)
d4 Loopdown detected alarm

dh {.oopup detected alarm

dé Excess wander alarm

d7 Yellow alarm
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Note the precision is limited to one decimal digit of mantissa and one decimal
digit of exponent. Alarms are returned as strings of 1’s and 0’s, for example
“100110007.

An example of the response to SMD? n is:

OE+0, OE+0, OE+0, OE+0, "00000000", "00000000"
1E+0, OE+0, OE+0, OE+0, "00000000", "00000000"

4E+1, BE+2, 1E+1, OE+0, "00010000", "10000000"
QE+0, OE+0, OE+0, OE+G, "00000000", "000000C0"
QE+0, OE+Q, OE+0, OE+0, "00000000", "00000000"
8E+8, BE+5, 2E+2, 1E+0, "00000110", "0011000C"
QE+0, QE+0, OE+0, OE+0, "0000000Q0", "00000000"
QE+0, OE+0, OE+0, OE+0, "00000000%", "00000000"
EOT

Get store data in compressed form

The command SKZ? n returns store sample data for store n in a more
compressed form than that of the SD? command. Each output line is
prepended by a integer repeat count. Since for live data a lot of the samples
will be zero, the data size will be very much compressed, this is useful when
operating over modems where transmission is slow. It is up to the controller to
interpret the data back to its uncompressed form. Example output:

2, OE+0, OE+0, OE+0, OE+0, "00000000", "00000000"
1, 4E+1, BE+2, 1E+1, OE+0, "00010000", "10000000"
2, OE+0, OE+0, OE+0, OE+0, "00000000", "00000000"
i, BE+8, BE+5, 2E+2, 1E+0, "00000110", "00110000"
2, OE+0, OE+0, OE+0, OE+0, "00000000", "00000000"
EOI
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Storage Lock

This command enables/disables the storing of results to the store. An error
will be generated if the instrument is not fitted with stored measurement
graphics.

SRG n n = {0 or OFF data will not be stored
1 ON or MIN1  data will be stored at 1 minute resclution
2 or MIN15 data will be stored at 15 minute resolution
3 or HR1 data will be stored at 1 hour resolution

The corresponding query returns the current storage status,in integer form as
described above:-

SRG? returns storage selection = 0 to 3

NOTE: The string of results is always disabled after the instrument has
stopped or is restarted. Notice that this command causes the instrument to
restart, and no “STR” command is required. If an “STR” command is sent
then the instrument will restart and disable the storage.

Stored Logic Error Result Query

This command requests a logic error result from a specified store. The format
of the result returned will depend upon the selected result.

SRLE? store,resull store = =9 to 0 Store number
resulf = 1 or ES Asynchronous error seconds count
3 or EFS Error free seconds
4 or PCEFS % error free seconds
5 or EC Error count
6 or ER Average error ratio

See also the Command History table at the end of this chapter.

Returns:-
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flag,00r,n flag
oor

n

n

n

n

0o

T I L

OQort

i

0 to 999509988

XX . XXE+X

0.0tc 1.0E-XX
XX.XXX or 100.000

Validity Flag

Out of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1000000000
Ratio Result

Percentage Result

These results will be invalid if the stored pattern was LIVE.

Stored Logic Analysis Result Query

This command requests a stored logic analysis result from a specified store.
The format of the result returned will depend upon the selected result.

SRLA? store,resull

Returns:-
flag,oor,n flag
oor
n
n
n

il

([ FR e

store = =9 10 0
resuli == 1 or PCAVAIL
2 or B
3 or PCDM
4 or SES
b or PCSES
6 or ES
7 or PCES
8 or CSES
9 or UAS
Qori
1
0 to 999999999
X% . XXE+X

XX. XXX or 100.000

Store number

% availability

Degraded minute count

% degraded minutes

(3821 severely errored seconds count
% (3821 severely errored seconds
G821 error seconds count

% (G821 error seconds

Consecutive severely errored seconds
Unavailable seconds count

Validity Flag

Out of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1000600000
Percentage Result

These results will be invalid if the stored pattern was LIVE.

Stored BPV Error Result Query

This command requests a stored BPV error result from a specified store. The
format of the result returned will depend upon the selected result.

Remote Control  10-69




SRBP7? store,result slore = =9 t0 0
resull = 1 or ES
2 or EFS
3 or PCEFS
4 or EC
b or ER
Returns:-
flag,oor.n flag= Oort
oor = 1
n = 0 to D99995959
= XX.XXE+X
7= 0.01t%01.0E-XX
n = XX.XXX or 100.000

Stored Frame Error Result Query

Store number

Asynchronous error seconds count
Error free seconds count

% error free seconds

Error count

Average error ratio

Validity Flag

Out of range {always inrange)

Count, Seconds Result if <1000000600
Count, Seconds Result if >1000000000
Ratio Result

Percentage Result

This command requests a stored frame error result from a specified store. The
format of the result returned will depend upon the selected result.

SRFE? store,result store = =% to 0
result = 1 or ES
2or EC
3 or QOFC
4 or COFA
B or LOSS
6 or LOFC
7 or SEFC
8 or ER
Returns:-
flag,oor,n flag= Oort
oor = 1
n = 0 to 999900999
n = XX.XXE+X

= 0.0to 1.0E-XX
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Store number

Asynchronous error seconds count
Error count

Out of frame events count

COFA events count

Frame loss seconds count

Loss of frame events count

Severely errored framing events count
Average error ratio

Validity Flag

Out of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1600000000
Ratio Result




These results will be invalid if the stored framing type was UNFRAMED.

Stored Frame Analysis Result Query

This command requests a stored frame analysis result from a specified store.
The format of the result returned will depend upon the selected result.

SRFA? store,result store = ~8to 0 Store number
resull = 1 or PCAVAIL % availability
2 or UAS Unavailable seconds count
3 or SES (3821 severely errored seconds count
4 or CSES Consecutive severely errored seconds
Returns:- -
flag,oor,n flug = Oor1 Validity Flag
oor = 1 Qut of range (always inrange)
n = 0 to $999989998 Count, Seconds Result if <1000000000
n = XX.XXE+X Count, Seconds Result if >1000000000

n = XX.XXX or 100.000 Percentage Result

These results will be invalid if the stored framing type was UNFRAMED.

Stored CRC Error Result Query

This command requests a stored CRC error result from a specified store. The
format of the result returned will depend upon the selected result.

SRCR? slore,resull store = -9 t0 0 Store number
resull = 1 or ES Asynchronous error seconds count
2 or EFS Error free seconds count
3 or PCEFS % error free seconds
4 or EC Error count
5 or ER Average error ratio
Returns:-
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flag,cor,n flag= 0or1
oor = 1
n = 0 fo 999999999
n = XX.YXXE+X
n= 0.0to1.0E-XX
n = XX.XXX or 100.000

Validity Flag

Out of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1000000000
Ratio Result

Percentage Result

These results will only be valid if the stored framing type was ESF.

Stored CRC Analysis Result Query

This command requests a stored CRC analysis result from a specified store.
The format of the result returned will depend upon the selected result.

SRCA? store,result store = -9 to 0

resull = 1 or PCAVAIL

20rDH
3 or PCh¥
4 or SES
5 or PCSES
6 or ES
7 or PCES
8 or CSES
S or UAS
Returns:-
flag,oor.n flag = Oor1
cor = 1
n = 0 to 959995999
n o= XX.XXE+X
n = XX.XXX or 100.000

Store number

% availability

Degraded minute count

% degraded minutes

(G821 severely errored seconds count
% (3821 severely errored seconds
(G821 error seconds count

% G821 error seconds

Consecutive severely errored seconds
Unavailable seconds count

Validity Flag

Out of range (always inrange)

Count, Seconds Result if <1000000000
Count, Seconds Result if >1000000000
Percentage Result

These results will only be valid if the stored framing type was ESF.

Stored Wander Results Query

This command requests a stored wander result from a specified store. Opt.001
is required to perform this measurement and an error number will be generated

if it is not fitted.
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SRWN? store,resull store = =9 to 0 Store number

resull = 1 or WANINST instantaneous wander
2 or WANPOS positive pk wander
3 or WANNEG negative peak wander
4 or WANPKPK pk-pk wander

5 or WAN1BMIY 15 min wander
6 or WAN24HR 24 hour wander

Returns:-
flag . oorn flag = Oor1 Validity Flag
oor = Qor1l underrange
n = 0 to XXX.XXX Wander

The result will be underrange if the wander reference circuit had lost lock when
the result was being stored.

Stored Power Fail Alarm Seconds Result Query

This command requests the stored power fail alarm seconds result from a
specified store.

SRPF? store = ~91t0 0  Store number

Returns:-
fag,oor,n fleg = Oort Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999899999 Seconds

Stored Yellow Alarm Seconds Result Query

This command requests the stored yellow alarm seconds result from a specified
store.

SRYA? slore — -9 to 0 Store number

Returns:-
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flag,oor.n flag = Oor1 Validity Flag
por = 1 Onut of range (always inrange)
n = 0 to 899099999 Seconds

This result will be invalid if the stored framing selection was OFF.

Stored Excess Zeros Alarm Seconds Result Query

This command requests the stored excess zeros alarm seconds result from a
specified store.

SRXZ? store = =-9t0 0  Store number

Returns:-
flag,oor.n flag = Oor i Validity Flag
oor = 1 QOut of range (always inrange)
n = 0 to 999999999 Seconds

Stored Pattern Loss Seconds Result Query

This command requests the stored pattern loss alarm seconds result from a
specified store.

SRPL? store = -8 t0 0  Store number

Returns:-
flag,oor,n flag = Dort Validity Flag
oor = 1 Out of range (always invalid)
n = 0 to 999999999 Seconds

This result will be invalid if the stored pattern was set to LIVE.

Stored Frame Loss Alarm Seconds Result Query

This command requests the stored frame loss alarm seconds result from a
specified store.
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SRFL? store = -0 to 0  Store number

Returns:-
flag,oor.,n flag = Gori Validity Flag
oor = 1 Out of range {always inrange)
n = 0 to 999999099 Seconds

“This result will be invalid if the stored framing was set to OFF.

Stored Signal Loss Alarm Seconds Result Query

This command requests the stored signal loss alarm seconds result from a

specified store.

SRSL? store = -9 to 0 Store number

Returns:-
flag,0orn flag= Oor1 Validity Flag
vor = 1 Qut of range {always inrange)
n = 0 to 999999999 Seconds

Stored All Ones AlS Alarm Seconds Result Query

This command requests the stored all ones (AIS) alarm seconds result from a

specified store.

SRAD? sfore = ~9 to 0 Store number

Returns:-
flag,oor,n flag= Gort Validity Flag
oor = 1 Out of range {(always inrange)
n = 0 t{o 995999999 Seconds
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Stored Uncontrolled Slips Result Query

This command requests the stored uncontrolled slips result from a specified
store.

SRUS? store — -9 to 0  Store number

Returns:-
fag,oor,n flag = Oort Validity Flag
oor = 1 Qut of range (always inrange)
n = 0 to 999999999 Slip count

This result will be valid if the stored pattern was a PRBS or QRSS pattern and
the stored framing was anything other than unframed.

Stored Controlled Slips Result Query

This command requests the stored controlled slips result from a specified store.

SRCST? sfore = -9 to 0  Store number

Returns:-
flag,oor.n flag = Oorti Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999999999 Slip count

This result will be valid if the stored pattern was a PRBS or QRSS pattern and
the stored framing was anything other than unframed.

Stored Bit Slips Result Query

This command requests the bit slips result. Opt.001 is required to perform this
measurement and an error number will be generated if it is not fitted.

SRBS? store = -9 to 0  Store number

Returns:-
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flag,oor,n flag Cori Validity Flag

n = 0 to 999689999 Slip count

Stored Estimated Frame Slips Result Query

gor = 1 Out of range (always inrange)

This command requests the stored estimated frame slips result from a specified
store. Opt.001 is required to perform this measurement and an error number

will be generated if it is not fitted.

SRFS? sfore = -9 to 0 Store number

Returns:-
flag,oor,n flag = Oor1 Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999999959 Slip count

Stored Framing Type Query

This command requests the stored framing type for a specified store.

SFRM? siore = -8 to 0  Store number

Returns frame type = 1 to 4
Refer to the FRM? command for a detailed breakdown of the reply.

Stored Coding Type Query

This command requests the stored coding type for a specified store.

SCOD? sfore = =9 to 0 Store number

Returns code type = 1 to 2 _
Refer to the COD? command for a detailed breakdown of the reply.
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Stored Pattern Type Query

This command requests the stored pattern type for a specified store.

SPAT? store = -8 to 0  Store number

Returns pattern type = 1 to 12
Refer to the PAT? command for a detailed breakdown of the reply.

Stored Interface Type Query
This command requests the stored interface type for a specified store.

SIFC? siore = -9 to 0  Store number

Returns interface type = 1 to 3
Refer to the IFC? command for a detailed breakdown of the reply.

Stored Test Time Query

This command requests the stored test time for a specified store.

STPD? store = -9 to 0  Store number
Returns fest lime fype = 1 t0 &
Refer to the TPD? command for a detailed breakdown of the reply.

Stored Elapsed Time Result Query

This command requests the elapsed time since the start of the current test
from a specific store.

SELP? siore = -9 10 0  Store number

Returns flag,dd,hh,mm,ss
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flag = Oor1 Validity

dd = 0to 99 Flag Days

hh = O to 23 Hours
mm = 0 to b8 Minutes

ss = Q1to b9 Seconds

Stored Test Duration (user defined) Query

This command requests the stored user defined test duration from a specific

store.

STDU? store = =9 to ¢ Store number

Returns duration,units

Refer to the TDU? command for details of this reply.

Stored User Defined Pattern Query

This command requests the user defined pattern from a specified store.

SPAU? slore = -9 i0 0 Store number

Returns length,“patt”
Refer to the PAU? command for details of this reply.

Stored Application Query

This command requests the stored major application of the instrument.

SAPP? slore = -9 to O  Store number

Returns application fype 1 to 3
Refer to the APP? command for details of this reply.
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Stored Receiver Timesiot Selection Guery

This command requests the stored timeslot mapping.

SRXT? store = -91t00  Store number

Returns fimeslot mode 1 to 2

Refer to the RTX? command for details of this reply.

Stored Long User Word Seiection Query

This command requests the stored long user word number.

SLUS? sfore = -9t0o 0  Store number

Returns long user word number 1 to 4

Refer to the LUS? command for details of this reply.

Stored Special Pattern/Test Query

This command requests the special pattern/test from a specified store.

SSPT? store = -%to 0 Store number

Returns special pattern/test 0 to 7
Refer to the SPT? command for details of this reply.

Stored Transmitter Multiple Timeslot Query

This command requests the stored transmit timeslots for fractional T1
measturements.

STTH? store = =8to 0  Store number

Returns “fimeslots”™ 24 characters,0 or 1

Refer to the TTM? command for details of this reply.
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Stored Receiver Multiple Timeslot Query

This command requests the stored transmit timeslots for fractional T1
measurements.

SRTM? siore = =9 to 0  Store number
Returns “timeslots” 24 characters,0 or 1
Refer to the RTM? command for details of this reply.

Stored User Defined Pattern {(Fractional T1) Query

This command requests the stored user pattern.

SPAF? store = ~8to 0  Store number

Returns “user pattern”

Refer to the PAF? command for details of this reply.

Pulse Mask and Data Piot Query

This command requests the pulse plot information along with the various

measurements which are carried out on the pulse. This command is used in

conjunction with the PST/PST? and PSR commands.
Only valid when pulse mask option fitted.
RPD? Returns
0, cr lf
or
n, cr, If
trigger date, cr, If
trigger time, cr, If

mask, pol, rise, fall, width, osh, ush, lvl, pass/fail, cr, If
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Followed by
validity, lwr msk pnt, pulse pnt, upp msk pnt, er, If
for each point. (There will be n-3 of these lines).

where

trigger date = yyyy,mm,dd

trigger time = hh,mm,ss

mask =1ltod

pol =0orl

rise = ( to 999 ns

fall = 0 to 999 ns

width = 0} to 899 ns

osh = 0 to 100%

ush = 0 to 100%

vl = ~40 to +10 dBdsx
pass/fail ={Qorl

Validity indicates that the pulse points are valid. Some will not be valid if
the pulse has been truncated . A value of 0 for <n> means that the trigger
condition has not yet been satisfied.

The points themselves are in terms of the pixel coordinates as would be sent to
a printer.
Pulse Sample Trigger Mask

This command is used to enable or disable the conditions for storing data and
point information about a pulse shape and mask measurement.

PST n n= 0to63 Pulse sample trigger mask range

The mask can be set in three different ways.

1. The parameter can be a single 16 bit integer , corresponding to the addition
of binary weighted bits wishing to be enabled. Eg. if we wished to trigger
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on truncated pulses which failed to fit the mask, then the command would
be:-

PST 20

2. The parameter can be a list of the binary weighted integers corresponding to
all those trigger events to be enabled, separated by commas. For example if
we wished to enable POS, FIT and NTR then the command would be:-

PST 1,8,32

3. The parameter can be a list of three letter mnemonics, defined in the status
register section of this chapter, separated by commas. For example if we
wished to enable POS, NFT and TRU then the command would be:-

PST POS ,NFT,TRU

As well as the three methods of passing the parameter outlined above, any
combination may be used,remembering that the result is always evaluated to
a 16 bit integer. Care should be taken to ensure the resultant integer is in
range and the desired sources are enabled (Although range checking is domne,
no checking of constituent parameters is performed to ensure that they are
binary values). A special form of the command is PST ANY or P3T 0 which
has the effect of accepting any pulse as suitable.

The complement of this command is used to inspect the pulse sample trigger
mask. The command responds with a 16 bit integer equivalent to the binary
weighted values of those sources which are enabled (detailed under status
registers).

The corresponding query returns the trigger mask, in integer form as described
above:-

PST? returns range = O to 63

Pulse Sample Trigger Reset

This command is used to reset {or rearm) the pulse mask trigger. After this
command has been sent, the first pulse to meet the trigger conditions specified
by the pulse sample trigger register will have its points and data stored for
subsequent reading by the RPD? command.

PSR
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Pattern Loss Count Criterion

This command is used to specify whether errors should be counted or
suppressed during periods of pattern loss. This information is stored in
EEROM and will be retained under all circumstances. It is supplied so that
you can customize the instrument to your own requirements.

As an EEROM can only be programmed a finite number of times, the use of
this command should be limited.

PTLC n n = O or NOCOUNT Errors will not be counted during pattern loss
1 or COUNT Errors will be counted during pattern loss

The corresponding query returns the currently selected count criterion, in
integer form as described above:-

PTLC? returns count criferion = Qor 1
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SELF TEST COMMANDS

Number Of Tests

This command yields the total number of self tests implemented in this
instrument as used by the *I'ST® command. ie If the reply is ’3’ then the
commands "TST ¢ ... TST 3’ are legal.

NTST? returns 2 n = 15 for this instrument

Number of Sub-tests in a Test

This command vields the total number of selftest subtests within a test, i.e.
*TST 3’ is a selftest. Within this test are a number of hidden subtests which
can be accessed by the command:

XSUB? { returns n = Total number of tests within subtest ¢
m = Number of runnable tests in current option structure
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Self-test

The self test command performs a selected self-test on the instrument. A
snbsequent response of “0” to the “ERR?” query command indicates that the
test has passed, any other number indicates a failure (error codes are listed at

the end of this chapter).

TST n n = 0orALL
i or TEST1
2 or TEST2
3 or TEST3
4 or TEST4
5 or TESTSE
6 or TESTS
7 or TEST7
8 or TESTS
¢ or TESTS
10 or TEST1C
1t or TEST114
12 or TEST12
13 or TEST13
14 or TEST14
16 or TESTIB
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Do all the tests

Test CPU ROM/RAM etc

Test all words and prbs’s

Test the different types of framing
Test AMI and B8ZS coding

Test the different error types

Test the different error ratios

Test AIS and yellow alarm

Test the interfaces

Tests different input levels

Tests recovered clock with 2-23 sequence
Checks pulse mask spec

Tests round trip delay

Tests COFAs and uncontrolled slips
Tests OOF and SET counts

Tests signaling bits




Default Conditions

The following settings are used for the instrument following loss of non-volatile
memory (NVM). The “RST” command and “RCL 0” command reset the
instrument (except for remote control settings) to these conditions.

System:
(Unaffected by “RCL 0”)

Transceiver Settings:

Transmitter Settings:

Receiver Settings:

Results Control:

Printer:

SRQ mask register
Status register A (STA)
Ready register

Error register

Alarm mask register
Key register

Application
Frame
Code
Pattern
Interface
Clk Source

Error Type

Error Rate
Transmit Timeslots
Prog. Error Rate
Alarm Generation

Receiver Timeslot Mode
Receiver Timeslots

Test Period Type
Test Duration (User)

Squelch
Print On Demand
Auto Triggered Print

ERR

LCL*, RDY

LQE, STC, ASC, DRO
0

32767

0

FULL T1
D4

BS8ZS
QRSS
DSX-MON
INT

LOGIC

ERR FREE
TIMESLOT 1 ONLY
10E-3**

OFF

AS TRANSMITTER
TIMESLOT 1 ONLY

CONTINUOUS
10 MINUTES

OTF
CURRENT SETTINGS
OFF

Remote Control  10-87




Loopcodes in-band
{DEFAULTY):

Loopcodes out-of-band:

VF access:

Signaling bit test:
Foreground:

Background:

Tones pattern:

Timeslot map test:

High resolution round trip
delay:
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Type

Framing

User Prog. Loopup
Length

User Prog. Loopup
Pattern

User Prog. Loopdown
Length

User Prog. Loopdown
Pattern

Auto Response

Tester Looped

Code

Auto response
Line looped
Payload looped

Channel
Audioc Monitor
Channel mapping

Channel
Signaling bits (non-ESF)
Signaling bits (ESF)

Signaling bits (non-ESF)
Signaling bits (ESF)

Send tone in

Mode
Timeslot

Tx Timeslot
Rx Timeslot
Rx mode

LINE (CSU)
INSERTED

8
10101010
8

10101010
OFF
DOWN

LINE
OFF
DOWN
DOWN

OFF
D3/D4

01
01
0101

0
0101

01

SINGLE
01

01
41
AS TRANSMITTER




Other Functions:

Pulse Mask Type ANSI T1.403
Stored Setting Number 0

Stored Panel Lock ON

Real Time clock mode RUN

Selftest Function ALL

Storage OFF

* This default only after power on
** Only available when Error Rate selection set to USER PRGM.
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Status Registers

STATUS REGISTER A

This register is accessed by the “STA?” command and contains a 16 bit word
describing the instrument’s status. Each bit is a latched record of an event (not
an instantaneous reading). The cause of setting and method of clearing are
described below:-

Bit 0 RQC :

Bit 1 PWR :

Bit 2 FP5 -

Bit 3§ LCL :

Bit 4 RDY :

Bit b ERR :

DB7 |DB6 | DB53 | DB4 | DB3|DB2| DB1 | DBO
MSG {RQS|ERR |RDY | LCL | FPS |PWR|RQC

DB15DB14|DB13 | DB12|DB11|DB10]| DB% | DB8

0 |SMG | DAT | TIP - SCA |ALC|EQOT

Bits marked (-) may be either 0 or 1.

For compatibility with “common capabilities”. Not used in this
instrument.

For compatibility with “common capabilities”. The instrument
is about to power down or the battery is in a low state of charge.

Front panel service request. A front panel switch has been
pressed. Cleared by “KEY?” , “RST” or “CLR".

Local operation. This is set when the power has just been
cycled. Cleared by “STA?”, “STB?”, “CLR” or “RST".

This bit is a direct reflection of the DRO bit (bit 3) of the ready
register. It is set when a command causes the instrument to
output data, cleared when the instrument has finished
outputting the data.

Error. An error of some description has occurred (see “ERR?”
command and Error Codes for further information}. Cleared by
“ERR?”,“CLR” or “RST".

10-90 Remote Control




Bit 6 RQS :

Bit T MSG :

Bit 8 *EOT :

Bit 8 *ALC :

Bit 10 *SCA :

Bit 12 *TIP :

Bit 13 *DAT :

Bit 14 *SMG :

Bit 150 :

Service requested. This is required for common capability
reasons. It has no function in this instrument.

For compatibility with “common capabilities”, There is an
ASCII string in the display area or the instrument has
something to say. Not used in this instrument.

This bit is set when the instrument reaches the end of its testing
period. It is set as the results become valid at EOT. Cleared by
“STR”, “RST” or “CLR”, or by reading any result.

Alarm change. This is set when any of the alarms in the alarm
status register change and their corresponding mask in the
alarm mask register is enabled. Cleared by “ALM?”, “RST” or
“CLR”’

Scan Trouble detected. Set when the scan has found an error in
one of its tests. Cleared by “STR”, “RST” or “CLR”.

This bit is set during any testing period and cleared when the
instrument is not testing. It is set at the start of any period by
“STR” and cleared by “RST” or “CLR".

When set the instrument is in datacom mode, else it is in
telecom mode.

When set the instrument is logging data to an smg store. Stored
results or setting information can only be read when this is
cleared.

Zero. This is included to be compatible with “common
capabilities” and is used to ensure a positive number for “STA?”
response in 16 bit computers.

* — Status bit not HP standard.
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STATUS REGISTER B

This register is accessed by the “STB?” command and contains an 8 bit word
describing the important instrument status information. Each bit is a latched
record of an event (not an instantaneous reading). The causes of setting and
method of clearing are described below:-

Bit 0 *EOT :

Bit 1 ALC :

Bit 2 FPS :

Bit 3 LCL :

Bit 4 RDY :

Bit 5 ERR :

Bit 6 RQS :

Bit 7 *DAT :

DB7 | DB6| DB5 | DB4 | DB3 [DB2 | DB1 | DBO

DAT|RQSIERR |RDY | LCL | FPS |ALC|EQT

This bit is set when the instrument reaches the end of its testing
period. It is set as the results become valid at EOT. Cleared by
“STR”, “RST” or “CLR”, or by reading any result,

Alarm change. This is set when any of the alarms in the alarm
status register change and their corresponding mask in the
alarm mask register is enabled. Cleared by “ALM?”, “RST” or
“CLR” .

Front panel service request. A front panel switch has been
pressed. Cleared by “KEY?”, “RST” or “CLR”.

Local operation. This is set when the power has just been
cycled. Cleared by “STA?”, “STB?” or “CLR”.

Ready. A direct reflection of the DRO bit (bit 3} of the ready
register. It is set when a command causes the instrument to
output data, cleared when the instrument has finished
outputting the data. NOTE: There is a (small but) finite time
between reading the last byte of a message and the RDY bit
going low,

Error. An error of some description has occurred (see “ERR?
command for further information). Cleared by “ERR?”, “CLR”
or “RET™.

Service requested. This bit is set if an SRQ is generated for any
reason.

Cleared by “STB?”, “RST” or “CLR".

Set when the instrument is in datacom mode, else it is in
telecom mode.
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READY REGISTER

This register is accessed using the RDY? command. The ready register is a
byte with binary weighted bits assigned as follows:-

DB7|DB6 |DB5{DB4| DB3 { DB2 | DB1| DB0
0 |LQE|STC|ASC|DRO]AOC |OST |RAC

Bit 0 RAC : Ready to accept new command. This bit is included for
“common capabilities” and is not used in this instrument. This
bit will always appear set except in dumb terminal mode where
it will always appear clear.

Bit 1 OST : - Operation started, this bit is set when the instrument starts
testing and reset when it has stopped. This is used to show
when the testing has actually started. (cf. STR in Stat reg A}).

Bit 2 AOC : All operations complete. This bit is included for “common
capabilities” and is not used in this instrument. This bit will
always appear clear.

Bit 3 DRO : Data ready for output. This bit is set while a command is
outputting data on reply to a query command and is included
for common capabilities but has no real use in this instrument.
However, the RDY bit in status registers A and B directly follow
this bit and a positive transition of the former will generate an
SRQ if its mask is enabled. On reads of these registers this bit
will always appear set.

Bit 4 ASC : Auto-setup complete. This bit is cleared following a request for
auto-setup, and set on completion of that setup.

Bit 5 STC : Self-Test complete. This bit is cleared following a request for self
test, and set on test complete,

Bit 6 LQE : Logging queue empty. This bit indicates that the logging queue
is empty. Included for common capabilities, but will always be
set on this instrument.
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ALARM REGISTER

This register is accessed by the ALM? command. A “1” in a bit position
indicates that the specified condition is prevailing. If a given alarm condition
changes and the corresponding bit in the Alarm Mask Register (see
AMR/AMRY?) is a “1”, then the Alarm Change (ALC) bit will be set in Status

Registers A & B.

DB7 |DB6 | DB5|DB4|DB3 | DB2 |DB1|DB0

ERR|OSD|EX0|SLP | PTL |FMI | AIS |5GL

DB15]|DB14;DB13 | DB12{ DB11 | DB1¢| DBY | DBS

0 - UAV |EXW/| LPD | LPU |[PWL| YEL

Bits marked (-) may be either 0 or 1.

Bit 0 SGL :
Bit 1 AIS :
Bit 2 FML :
Bit 3 PTL :
Bit 4 SLP :
' Bit 5 EXO0 :

Bit 6 OSD :
Bit 7 ERR :
Bit 8 YEL :

Bit 9 PWL :

Bit 10 LPU :
Bit 11 LPD :

Signal loss. Set when no signal is present.

All 1s signal. Set when an all ones data pattern is received.
Frame loss. Set when frame sync is lost.

Pattern loss. Set when pattern sync is lost.

Shp detected. Set if a slip has occurred in the last 100mS.

Excess Zeros. Set if excess zeros have occurred in the last

100mS.
Ones Density. Set if density < 12.5 % in the last 100mS.
Errors. Set if an error has occurred in the last 100mS.

Yellow Alarm. Set if a yellow alarm has occurred in the last
100mS.

Power Loss. Set if a power loss has occurred during the last run
period, or the currently running period.

Loopup detected. Set if a loopup pattern is being detected.
Loopdown detected. Set if a loopdown pattern is being detecied.
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Bit 12 EXW Excess Wander. Set if excess wander has occurred.

Bit 13 UAV : Unavailability. This fiag is set when the system under test
appears to be unavailable during a testing period (Notice that
this will be set if any of the three types of error (ie. logic, frame
or cre) go unavailable. If option 003 is not fitted, then this bit
will always be false.
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PULSE SAMPLE MASK REGISTER

This register is accessed by the PST/PST? commands. Reading or writing a
“1” in a bit position indicates that the specified condition is prevailing.

DB7,DB6; DB5 | DB4 |DB3|DB2 | DB1 | DBO
- - |NTR|TRU | FIT [NFT |NEG | POS

DB15{DB14|DB13 | DB12| DB11 | DB10{DBY | DBs

Bits marked (-} may be either 0 or 1.

Bit 0 POS ; Positive Pulse: Pulse must be positive polarity to satisfy the
trigger condition.

Bit 1 NEG : Negative Pulse: Pulse must be negative polarity to satisfy the
trigger condition.

Bit 2 NFT . No Fit. The pulse must be outwith the mask to satisfy the
trigger condition.

Bit 3 FIT : Fit. The pulse must be fit within the mask to satisfy the trigger
condition.

Bit 4 TRU : Truncated. The pulse must be truncated to satisfy the trigger
condition.

Bit 5 NTR : Not Truncated. The pulse must be non truncated to satisfy the

trigger condition.
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Error Codes

The following tables list the error codes which are returned following an ERR?

command.

Parse Time Errors (Error codes -100 to -200)

The errors listed here occur during the parsing of HPIB commands.

-100 Comamand error (Unknown command)
-101 Invalid character received

-110

-111 Command header error

-120 Header delimiter error

-121 Numeric argument error

-122 Wrong data type {Numeric expected}
~123 Precision error; rounding occurred

-129 Numeric overflow

-130 Missing numeric argument

-131 Non numeric argument error

-132 Wrong data type {char expected)

-133 Wrong data type (string expected)

-134 Wrong data type (block type #A required)
-135 Data overflow : string or block too long
-139 Error in #H block

-141 Missing non nurmeric argument

-142 Command buffer overflow

-143 Comma is not a legal command separator
~144 Argument delimiter error

~150™ Comma is not a legal command separator
-151* Invalid message unit delimiter

-160 CR found without following LF

-161 R8232 Parity Error

-162 R8232 Framing Error

-163 RS5232 UART Overrun Error

RS232 Internal Input Buffer Overrun Error

* = Instrument dependent error code.
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Execution Time Errors (Error codes -200 to -349)

These errors are caused at execution time of remote control commands.

-200 No can do {generic execute error}

-201 Not executable in local mode

-202 Settings lost due to RTL or PON

-203 Trigger ignored

-211 Legal command, but settings conflict

-212 Argument out of range

-221 Busy doing something else

-222 Insufficient capability or configuration

-231 Input bufier full or overflow

-232 Output buffer full or overflow

-240™ Reserved

-241* Command not bnplemented

-250™ Command iHegal during testing

-251% Command iHlegal when not testing

-252% Cannot start with testing period of zero
~300* Only permitted when the selection is ervor free
-301* Recall settings only allowed

-302% Only allowed in telecom mode

-303* Only allowed in datacom mode

-304% Not allowed when tx is generating an alarm
~305* Not allowed when an HP37701A

~306* The cct is already sweeping

-307* The cct is not sweeping

-308% Not allowed when sweep running

-309* Not allowed because accy faulsy

-310* Only allowed when store is telecom

-311% Only aHowed when store is datacom

-312* Cannot start when generating FOX pattern
-313* Not allowed when async data rate is 19.2kb/s
-314% Only allowed when out-of-band loopcode selected
-315* Only allowed when in-band loopcode selected
-316* Only allowed when ESF framing selected
-31T* Not allowed when tester looped

«318* Only allowed when application in N x64
-319% Not allowed when special test selected

* = Instrument dependent error code.
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Option or Capability Errors (Error codes -350 to -370)

The error codes in this section are issued if a legal command is received,
but it cannot be executed due to insufficient capability or unsuitable option
configuration. They are all diagnosed by the remote control parser or executor.

-350
-351
-352
-353

Instrument has no pulse mask measurement capability
Instrument has no wander measurement capability
Instrument has no G821 analysis capability
Instrument has no Fractional T capability

Error Codes for Stored Measurement Results and Graphics

«41¢
~411
-412
-413
-414

Not allowed while SMG running
Requested SMG store out of range
Requested SMG store unused - no data
Requested SMG text result out of range
SMG option not fitted
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Self-Test Errors (Error codes 1 to 1598)

Self-test halts when a self-test error occurs. The error codes are listed below.

1 to 99 CPU Sel.Test Errors
10 ROM ID's different
11 ROM 1 Number Incorrect
12 ROM 2 Number Incorrect
13 ROM max number values do not agree
14 ROM dates do not agree
15 ROM 1 CRC test fails
16 ROM 2 CRC test fails
20 RAM test fails
51 Printer RS232 loopback test fails
80 RTC set incorrectly
€1 RTC not ticking correctly
81 Keybd processor internal RAM fails
82 Keybd processor external RAM fails
83 : Keybd processor ROM fails
80 Video RAM fails

100 to 209 Pattern Test Errors
211 DSX iff; PRBS 15 failed to sync
213 DSX i/f; PRBS 15 had errors
214 odd t/5;:QRSS failed to sync
2168 odd t/5;QRSS had errors
217 odd t/s;QRSS failed to sync
219 odd t/s;QRSS had errors
221 DSX i/f; PRBS 20 failed to sync
223 DSX iff; PRBS 20 had errors
224 even t/3;QRSS failed to sync
226 even t/5;QRSS had errors
227 odd t/s;PRBS 15 failed to sync
229 odd t/s5;PRBS 15 had errors
231 DSX iff; QRSS failed to sync
233 DSX i/f; QRSS had errors
234 all t/5;QRSS failed to sync
236 all t/5;QRSS had errors
237 odd t/s;PRBS 20 failed to sync
241 DSX i/f; PRBS 23 failed to sync
243 DSX i/f; PRBS 23 had errors
244 mixed ¢ /s;QRES fated to sync
246 mixed ¢/s;QRSS had errors
247 odd t/s;PRBS 23 failed to sync
249 odd t/5:PRBS 23 had errvors
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300 to 398

400 to 499

500 to 599

251
253
261
263
271
273
281
283
281
293

Framing Test Errors

311
313
321
323
331
333

Coding Test Errors

411
413
421
423

Error Type Test Errors

511
512
513
521
522
523
531
532
533
541
542
543

DSX i/f; 1 in 2 failed to sync

PSX i/f; 1 in 2 had ervors

DSX i/f; 1 in 8 failed to sync

DSX iff; 1 in 8 had errors

DSX i/ 3 in 24 failed to sync
DSX i/f; 3 in 24 had errors

DSX i/f; 55 OCTET failed to syne
DSX i/f; 55 OCTET had errors
DSX iff; ALl Ones failed to sync
DSX iff; All Ones had errors

D4 Framing failed to sync

D4 Framing had errors

£SF Framing failed to sync
ESF Framing had errors
SLC96 Framing failed to sync
SLC96 Framing had errors

AMI coding failed to sync
AMI coding had errors
B87S coding failed to sync
B878 coding had errors

Logic error subtest failed to gain sync
Logic error result too low

Logic ervor result too high

BPV error subtest failed to gain sync
BPV error result too low

BPV error result too high

Frame error subtest failed to gain sync
Frame error result too low

Frame error result too high

CRC error subtest failed to gain sync
CRC error result too low

CRC error result too high
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600 to 699 Error Ratio Test Errors

611 1E-3 error subtest failed to gain sync
612 1E-3 error result too low

613 1E.3 error result too high

621 1E-4 error subtest failed to gain sync
622 1E~4 error result too low

623 1E-4 error result too high

631 LE-5 error subtest failed to gain sync
632 1E-3 error result too low

633 1E-5 error result too high

841 1E-6 error subtest failed to gain sync
642 1E-8 error result too low

643 1E-6 error result too high

651 1E-7 error subtest failed to gain sync
652 1E-7 error result too low

653 1E-7 error result too high

661 Single error subtest failed to gain sync
662 Single error result too low

663 Single error result too high

708 to 799 Alarm Test Errors

710 Framing off; no alarm generated;

but alarm being detected
720 Framing off; could not detect AIS
730 Framing off; could not deselect ATS
740 Framing D4; could not detect Yellow Alarm
750 Framing D4; could not deselect Yellow Alarm
T80 Framing ESF; could not detect Yellow Alarm
770 Framing ESF; could not deselect Yellow Alarm

800 o 899 Interface Test Errors

811 TERM i/f; PRBS 15 failed to sync
813 TERM i/f; PRBS 15 had errors
821 TERM i/f; PRBS 20 failed to sync
823 TERM i/f; PRBS 20 had errors
831 TERM i/f; QRSS failed to sync
833 TERM i/f; QRSS had errors

841 TERM i/f; PRBS 23 failed to sync
843 TERM i/f; PRBS 23 had errors
851 TERM i/f; 1 in 2 failed to sync
853 TERM i/f; 1 in 2 had errors

861 TERM i/f; 1 in 8 failed to sync
863 TERM i/f; 1 in 8 had errors

871 TERM i/f; 3 in 24 failed to sync
873 TERM i/f; 3 in 24 had errors

881 TERM i/f; 55 OQCTET failed to sync
883 TERM i/f; 55 OCTET had errors
891 TERM i/f; All Ones failed to sync
893 TERM i/f; Al Ones had errors
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900 to 999

1000 to 1099

1100 to 1199

1200 to 1299

1300 to 1399

Level Test Errors

911
912
913
921
922
823
931
932
233
941
942
943

Clock Test Errors

1011
1012
1013

Pulse Mask Test Errors
1111
Round Trip Delay Test Errors

1211
1212
1213
1221
1222
1223

Slip Test Errors

131
1312
1313
1314
1321
1322
1323

DS8X i/f subtest failed to gain sync

DSX i/f result too low

DSX i/f result too high

0dB TERM i/f subtest failed to gain sync
0dB TERM i/{ result too low

0dB TERM i/f result too high

7.5dB TERM i/f subtest failed to gain sync
7.5dB TERM i/f result too low

7.5dB TERM i/f result too high

15dB TERM i/f subtest failed to gain sync
15dB TERM i/f result too low

15dB TERM i/f result too high

Clock recovery test failed to sync
Clack recovery count too low
Clock recovery count too high

Pulse mask failed

Could not gain sync
Result not valid
Result not correct
Could not gain sync
Result not valid
Result not correct

Could not gain sync
Could not gain sync
Incorrect counts
Results not valid
Could not gain sync
Could not gain sync
Incorrect counts
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1400 to 1499  OOF & SEF Test Errors

BASE COUNTS
1410,1416,1422,1428,1434
1440,1446,1452,1458,1464
1470,1476

BASE COUNT +1
BASE COUNT + 2
BASE COUNT + 3
BASE COUNT + 4
BASE COUNT + 5

1500 to 1599  Signaling Bit Test Errors

BASE COUNTS
1510,1515,1520,1525,1530
1535,1540,1545,1550,1555
1560,1565,1570

BASE COUNT + 2

BASE COUNT + 3
BASE COUNT + 4
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Restart Causing Commands

The following commands cause the instrument to discard current results and

start a new test.

Mnemonic

Notes

FRM
COD
PAT
PAU
TDU
PAF
TPD
SAV
RCL
TIM
DAT
I¥C
LUW
LUL
LUS
LUY
LSL
LHB
SPT
STO
TTM
RTM
STR
SRG
RST

If application is full T1 or Opt 004 not fitted

If word modified is relevant to current application

If longer user word is active
if longer user word is active
If longer user word is active
If longer user word is active
H longer user word is active
If longer user word is active

If tones are selected
If the application is n x 56 or n x 64
If the application is n x 56 or n x 64
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Command History

Command | Page Change Description Firmware
No.
RLE? 10-41 | Add 2 or SYES (synchronous error seconds count) 3049 and below
to resull parameter
SELE? 10-57 | Add 2 or SYES (synchronous error seconds count) | 3049 and below
to resull parameter
APP 13-22 | Delete 3113 and below
BIT? 10-63 | Delete 3113 and below
LEB 10-26 | Delete 3113 and below
LSL 10-26 | Delete 3113 and below
LUL 10-25 | Delete 3113 and below
Lus 10-25 | Delete 3113 and below
LUW 10-25 | Delete 3113 and below
LUY 10-26 | Delete 3113 and below
OPT? 10-20 | Delete 3 (fractional T1}) 3113 and below
PAF 10-27 | Delete 3113 and below
PAT 10-24 | Delete 12 or SPECIAL 3113 and below
PTLC 10-84 | Delete 3113 and below
RPD? 16-81 | Delete 3113 and below
PST 10-82 | Delete 3113 and below
RDT? 10-64 | Delete 3113 and below
RTF 10-29 | Delete 3113 and below
RTH 10-23 | Delete 3113 and below
RTR 10-29 | Delete 3113 and below
RTT 10-29 | Delete 3113 and below
RXT 10-23 | Delete 3113 and below
SAPP? 10-79 | Delete 3113 and below
SBD? 10-38 | Delete 3113 and below
SBS7 10-39 | Delete 3113 and below
SCG7 10-57 | Delete 3113 and below
51G7 16-56 | Delete 2113 and below
SPAF? 10-81 | Delete 3113 and below
SLuUs? 10-80 | Delete 3113 and below
SRG 10-68 | Delete 3113 and below
SRTM? 10-81 [ Delete 3113 and bhelow
SRET? 10-80 | Delete 3113 and below

10-106 Remote Control




Command History {continued)

Command | Page Change Description Firmware
No.
SPT 10-24 | Delete 3113 and below
SSB 16-28 | Delete 3113 and below
551 10-28 | Delete 3113 and below
S350 10-28 | Delete 3113 and below
SSPT? 10-80 | Delete 3113 and below
STO 10-38 | Delete 3113 and below
SSTH? 10-80 | Delete 3113 and below
TBW? 10-63 | Delete 3113 and below
TDU 10-31 | Delete 3113 and below
TMD 10-39 | Delete 3113 and below
THS 10-39 1 Delete 3113 and below
1587 10-63 | Delete 3113 and below
TTH 10-23 | Delete 3113 and below
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Index

5
56kBit/s Fractional T1 testing, 3-11

6
64kBit/s Fractional T1 testing, 3-11

A

Accessories Available, 7-3

Accessories Supplied, 7-2

ACCESSORY Port, 8-7

Alarm history example, 1-8

Alarm indication example, 1-7

Alarm register, 10-94

Alarms display, current conditions, 4-2

Alarms display, durations, 4-3

Alarms display, history, 4-3

Alarm seconds display, 4-3

Alarm seconds example, 1-12

Alarms only printing, 6-2

Alarm transmission, 3-16

All (error) results display selection, 4-7

All resulis example, 1-9

Automatic setting of frame code and
pattern, 2-2

Auto restart, 2-2

Auxiliary functions, full list, 3-40

B

Basic results display selection, 4-7
Battery - Option 002, 84

Break, response to, 16-15

Bridge connection, 3-31

Cc

Cable, dual BNC to WECO, 9-3
Calibration cycle, 9-1
Changing the Batteries, 8-5
Channel access specifications, 7-15
Channel selection, 3-32
Character Format - Printer/Remote
Control, 8-8
Charging Battery Fuses, 8-6
Charging the Batteries (Option 002),
8-4
Clock stips display selection, 4-15
Clock slips measurement specifications,
7-21
Clock starting, 2-8
Command execution delays, 10-11
Commands
Alarm change query, ALCY, 10-45
Alarm generation type, ALG, 10-34
Alarm mask, AMR, 10-46
ALC?, Alarm change query, 10-45
ALG, Alarm generation type, 10-34
All ones AIS alarm seconds result
query, RAO?, 10-60
ALM?, ALM query, 10-45
ALM query, ALM?, 10-45
AMR, Alarm mask, 10-46
APP, Application type, 10-22
Application type, APP, 10-22
AUT, Autoconfigure, 10-40
Autoconfigure, AUT, 10-40

Index-1




BEEP, Beep command, 10-40

Beep command, BEEP, 10-40

Bit slips result query, RBS?, 10-61

BIT?, Timeslot Monitor Query
Command, 10-83

BPYV Error result guery, RBP7, 10-52

Channel Monitor All Signalling Bits
Query Command, SI1G?, 10-568

Channel Monitor single signaling bits
Query Command, SCG?, 10-57

CHM, VF Channel mapping, 10-30

Clear command, CLR, 10-15

CLR, Clear command, 10-15

COD, Coding type, 10-27

Coding type, COD, 10-27

CON #H, Instrument configuration
command, 10-21

Controlled slips result query, ROS?,
10-61

CRC Analysis result query, RCA?,
10-54

CRC Error result query, RCR?, 10-54

CSA, CSU Auto mode, 10-32

CSM, CSU Manual mode, 10-33

CSU Auto mode, CSA, 10-32

CSU Manual mode, CSM, 10-33

Datacom Mode/T1, MODE, 10-42

DAT, Date set-up, 10-43

Date set-up, DAT, 10-43

DIS, Display, 10-44

Display, DIS, 10-44

EIR, Error insert rate, 10-48

EIT, Error insert type, 10-48

EIU, User defined error insert ratio,
10-48

Elapsed time result query, ELP7,
10-63

ELP?, Elapsed time result query,
10-63

ERR?, Error code query command,
10-19

Index-2

Error code query command, ERR?,
10-19

Error insert rate, EIR, 10-48

Error insert type, EIT, 10-48

Estimated frame slips result query,
RFS7, 10-81

Excess zeros alarm seconds result
query, RXZ7, 10-59

Frame analysis result query, RFA?,
10-53

Frame error result query, RFE7, 10-52

Frame loss alarm seconds result query,
RFL?, 10-60

Framing type command, FRM, 10-21

FRM, Framing type command, 10-21

High resolution round trip delay
transmit timeslot selection, RTT,
10-29

High Res Round Trip Delay Rx From
Select, RTF, 10-29

High Res Round Trip Delay Rx
Timeslot Select, RTR, 10-29

HIS?, History query, 10-46

History query, HIS?, 10-46

1D, Instrument identification
command, 10-18

ID?, Instrument identification query
command, 10-13

1FC, Interface type, 10-37

Instrument configuration command,
CON #H, 10-21

Instrument identification command,
ID, 10-18

Instrument identification query
command, ID?7, 10-18

Interface type, IFC, 10-37

KEY, Key query command, 10-15

Key query command, KEY7, 10-15

LBO, Line build out, 10-38

LCL, Local command, 10-14

LDA, Loopdown, 10-36




LHB, Long user word left hand bit,
10-26

Line build ocut, LBO, 10-38

Local command, LCL, 10-14

Logic analysis result query, RLA?Y,
10-51

Logic error result query, RLE?, 10-50

Long user word left hand bit, LEB,
16-26

Long user word length, LUL, 10-25

Long user word, LUW, 10-25

Long user word select, LUS, 10-25

Long user word sync length, LSL,
10-26

Long user word sync mode, LUY,
1026

Loopback band, LPB, 10-32

Loopback code framing, LPF, 10-36

Loophack type, LPC, 10-34

Loopdown, LDA, 10-36

Loopup (In-Band) status query
command, LST?, 10-36

Loopup, LUA, 10-35

LPB, Loopback band, 14-32

LPC, Loopback type, 10-34

LPD, User defined loopdown, 10-35

LPF, Loopback code framing, 10-36

LPU, User defined ioopup code, 10-35

LSL, Long user word sync length,
10-26

LST?, Loopup (In-Band) status query
command, 10-36

LUA, Loopup, 10-35

LUL, Long user word length, 10-25

LUS, Long user word select, 10-25

LUW, Long user word, 18-25

LUY, Long user word sync mode,
16-26

MODE, T1/Datacom Mode, 10-42

NAM?, Panel descriptor query, 10-41

NTST?, Number of tests, 10-85

Number of tests, NTST?, 10-85

Options query command, OPTT,
10-20

OPT?, Options query command,
10-20

PAF, User defined pattern (fractional
T1), 10-27

Panel descriptor query, NAM7?, 10-41

PAT, Pattern type, 10-24

Pattern loss count criterion, PTLC,
10-84

Pattern loss seconds result query,
RPL?, 10-59

Pattern type, PAT, 10-24

PAU, User defined pattern, 10-27

PMS, Pulse mask selection, 10-22

Power fail alarm seconds result query,
RPF?, 10-59

PRA, Printer auto trigger, 10-37

PRD, Printer demand, 10-37

Printer auto trigger, PRA, 10-37

Printer demand, PRD, 10-37

printer interface, RS232C, PTR, 10-43

Printer squelch, PRS, 10-36

PRS, Printer squelch, 10-36

PSR, Pulse sample trigger reset, 10-83

PST, Pulse sample trigger mask,
10-82

PTC?, Pulse truncated command,
10-22

PTLC, Pattern loss count criterion,
10-84

PTR, RS232C printer interface, 10-43

Pulse mask and data plot query,
RPD?, 10-81

Pulse mask plot query, RPP?, 10-62

Pulse mask result query, RPM7, 10-62

Pulse mask selectior, PMS, 10-22

Pulse sample trigger mask, PST,
10-82

Pulse sample trigger reset, PSR, 10-83
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Pulse truncated command, PTC?,
10-22

RAQ?, All ones AIS alarm seconds
result query, 10-60

RBP?, BPV Error result query, 10-52

RBS?, Bit slips result guery, 10-61

RCA?, CRC Analysis result query,
10-54

RCL, Recall panel command, 16-41

RCR?, CRC Error result query, 10-54

RCS?, Controlled slips result query,
10-61

RDT?, Round 'Trip Delay in Timeslot
Query Command, 10-64

RDY?, Ready code query command,
10-19

Ready code query command, RDY?,
10-19

Recall panel command, RCL, 10-41

Receiver level result query, RRLT,
10-55

Receiver multiple timeslot selection,
RTM, 10-23

Receiver timeslot selection, RXT,
10-23

Remnote command, RMT, 10-14

Request service mask command, RQS,
10-16 ,

Reset command, RST, 10-14

Revision date query command, REV?,
10-18

REV?, Revision date query command,
10-18

RFA?, Frame analysis result query,
10-53

RFE?, Frame error result query, 10-52

RFL?, Frame loss alarm seconds result
query, 10-60

RFO7?, Signal frequency offset result
query, 10-58

Index-4

RFS?, Estimated frame slips result
query, 10-61

RLA?, Logic analysis result query,
10-51

RLE?, Logic error result query, 10-50

RMT, Remote command, 10-14

Round Trip Delay in Timeslot Query
Command, RDT?, 10-64

RPD?, Pulse mask and data plot
query, 10-81

RPF?, Power fail alarm seconds result
query, 10-58

RPL?, Pattern loss seconds result
query, 10-59

RPM?, Pulse mask result query,
10-62

RPP?, Pulse mask plot query, 10-62

RQS, Request service mask command,
10-16

RRL?, Receiver level result query,
10-55

RRT?, Signal round trip delay query,
10-58

RS232C printer interface, PTR, 10-43

RSF?, Signal frequency result query,
10-58

RSG?, Signaling bits result query,
10-56

RSI?, Simplex current result query,
10-57

RSL7?, Signal loss alarm seconds result
query, 10-60

RST, Reset command, 10-14

RTF, High Res Round Trip Delay Rx
From Select, 10-29

RTM, Receiver multiple timeslot
selection, 10-23

RTR, High Res Round Trip Delay Rx
Timeslot Select, 10-29

RTT, High resolution round trip delay
transmit timeslot selection, 10-29




RUS?, Uncontrolied slips result query,
10-60

RWN?, Wander results query, 10-55

RXT, Receiver timeslot selection,
10-23

RX7Z?, Excess zeros alarm seconds
result query, 10-59

RYA?, Yellow alarm seconds result
guery, 10-59

SAPP?, Stored application query,
10-79

Save panel command, SAV, 10-41

SAV, Save panel command, 10-41

SBD, Signaling bit display type select,
10-38

$BS, Signaling bit display channel
select, 10-39

SCG7?7, Channel Monitor single
signaling bits Query Command,
10-57

SCOD?, Stored coding type query,
10-77

SEI, Single error insert, 10-49

Self-test, TST, 10-86

SELP?, Stored elapsed time result
query, 10-78

Send signaling bits (background),
5S0, 10-28

Send signaling bits in channel, SSI,
10-28

Send signaling bits, SSB, 10-28

Send tone in channel, STO, 10-30

Serial number query command, SER?,
10-18

SER?, Serial number query command,
10-18

SFRM?, Stored framing type query,
10-77

SIFC?, Stored interface type query,
10-78

SIG?, Channel Monitor All Signalling
Bits Query Command, 10-56

Signal frequency offset result query,
RFQO?, 10-58

Signal frequency result query, RSF?,
10-58

Signaling bit display channel select,
SBS, 10-39

Signaling bit display type select, SBD,
10-38

Signaling bits result query, RSG?Y,
10-56

Signal loss alarim seconds result query,
RSL?, 10-60

Signal round trip delay query, RRT?,
10-58

Simplex current result query, RS17,
10-57

Single error insert, SEI, 10-49

SLK, Stored panel lock, 10-40

SLUS?, Stored long user word selection
query, 10-80

SMC?, Store use information, 10-65

SMD?, Store data, 10-66

SMS?, Store size and usage, 10-65

SMZ?, Store data in compressed form,
10-67

SPAF?, Stored user defined patiern
(fractional T1} query, 10-81

SPAT?, Stored pattern type query,
10-78

SPAU?, Stored user defined pattern
query, 10-79

Special patiern, SPT, 10-24

SPT, Special pattern / test type,
10-24

SRAO?, Stored all ones AIS alarm
seconds result query, 10-75

SRBP?, Stored BPV error result
query, 10-69
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SRBS?, Stored bit slips result query,
10-76

SRCA?, Stored CRC analysis result
query, 10-72

SRCR?, Stored CRC error result
query, 10-71

SRCS?, Stored controlled slips result
query, 16-76

SRFA7, Stored frame analysis result
query, 10-T1

SRFEE?, Stored frame error result
query, 10-70

SRFL?, Stored frame loss alarm
seconds result query, 10-T4

SRFS?, Stored estimated frame slips
result query, 10-77

SRG, Storage lock, 10-68

SRLA?, Stored logic analysis result
query, 10-69

SRLE?, Stored logic error result guery,
10-68

SRPF?, Stored power fail alarm
seconds result query, 10-73

SRPL?, Stored pattern loss seconds
result query, 10-74

SRSL7, Stored signal loss alarm
seconds result query, 10-75

SRTM?, Stored receiver multiple
timeslot query, 10-81

SRUS?, Stored uncontrolled slips
result query, 10-76

SRWN?, Stored wander results query,
10-72

SRXT?, Stored receiver timeslot
selection query, 10-80

SRXZ?, Stored excess zeros alarm
seconds result query, 10-74

SRYA?, Stored yellow alarm seconds
result query, 10-73

SSB, Send signaling bits, 10-28

Index-6

SSI, Send signaling bits in channel,
10-28

S50, Send signaling bits (background),
10-28

SSPT?, Stored special pattern/test
query, 10-80

Start measurement, STR, 10-41

STA?, Sitatus/events query command,
10-19

Status/events query command, STA?,
10-19

Status query command, STB?, 10-19

STB?, Status query cominand, 10-19

STDU?, Stored test duration (user
defined) query, 10-79

Stop measurement command, STP,
10-42

Storage lock, SRG, 10-68

Stored all ones AIS alarm seconds
result query, SRAQ?, 10-75

Stored application query, SAPP?,
10-79

Store data in compressed form, SMZ7?,
10-67

Store data, SMD?, 10-66

Stored bit slips result query, SRBS?,
10-76

Stored BPV error result query, SRBP7,
10-69

Stored coding type query, SCOD?,
10-77

Stored controlled ships result query,
SRCS?, 10-76

Stored CRC analysis result query,
SRCA?, 10-72

Stored CRC error result query, SRCR?,
10-71

Stored elapsed time result query,
SELP?, 10-78

Stored estimated frame slips result
query, SRFS?, 16-77




Stored excess zeros alarm seconds
result query, SRXZ?, 16-74

Stored frame analysis result query,
SRFA7, 10-7T1

Stored frame error result query,
SRFE?, 10-70

Stored frame loss alarm seconds result
query, SRFL?, 10-74

Stored framing type query, SFRM?,
10-77

Stored interface type query, SIFC?,
10-78

Stored logic analysis result query,
SRLA?, 10-69

Stored logic error result query, SRLE?,
10-68

Stored long user word selection query,
SLUS?, 10-80

Stored panel lock, SLK, 10-40

Stored pattern loss seconds result
query, SRPL?, 10-74

Stored pattern type query, SPAT?,
10-78

Stored power fail alarm seconds result
query, SRPF?, 10-73

Stored receiver multiple timeslot query,
SRTM?, 10-81

Stored receiver timeslot selection
query, SRXT?, 10-80

Stored signal loss alarm seconds result
query, SRSL?, 10-75

Stored special pattern/test query,
SSPT7, 16-80

Stored test duration (user defined)
query, STDU?, 10-79

Stored test time query, STPD?, 10-78

Stored transmitter multiple timeslot
query, STTM?, 10-80

Stored uncontrolled slips result query,
SRUS?, 10-76

Stored user defined pattern (fractional
T1) query, SPAF?, 10-81

Stored user defined pattern query,
SPAU?, 10-79

Stored wander results query, SRWN7,
10-72

Stored yellow alarm seconds resulf
query, SRYA?, 10-73

Store size and usage, SM57, 10-65

Store use information, SMC7, 10-65

STO, Send tone in channel, 10-30

STPD?, Stored test time query, 10-78

STP, Stop measurement command,
10-42

SR, Start measurement, 10-41

STTM?, Stored transmitter multiple
timeslot query, 10-80

T1/Datacom Mode, MODE, 10-42

TBW?, TX Timseslot bandwidth query,
10-63

TDU, Test duration, 10-31

Test duration, TDU, 10-31 -

Test period, TPD, 10-31

Test type, SPT, 10-24

Time set-up, TIM, 10-44

Timeslot map display timeslot select
Command, TMS, 10-39

Timeslot Map display type select,
TMD, 10-39

Timeslot Monitor Query Command,
BIT?, 10-63

Timeslot Swap Result Query
Command, TSS?, 10-63

TIM, Time set-up, 10-44

TMD, Timeslot Map display type
select, 10-39

TMS, Timeslot map display timeslot
select Command, 10-39

TPD, Test period, 10-31

Transmitter multiple timeslot selection,
TTM, 10-23
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Transmit timing, TRT, 18-38
TRT, Transmit timing, 10-38
TSS?, Timeslot Swap Result Query
Command, 10-63
TST, Self-test, 10-86
TTM, Transmitter multiple timeslot
selection, 10-23
TX Timeslot bandwidth query, TBWT,
10-63
Uncontrolled slips result query, RUS?,
10-60
User defined error insert ratio, EIU,
10-48
User defined loopdown, LPD, 10-35
User defined loopup code, LPU, 10-35
User defined pattern (fractional T1),
PAF, 10-27
User defined pattern, PAU, 10-27
VFA, VF Channel audio select, 10-30
V¥ Channel andio select, VFA, 10-30
VF Channel mapping, CHM, 10-30
VF Channel select, VFC, 10-30
VEC, VF Channel select, 10-30
VF Timeslot query, VFT?, 10-31
VFT?, VF Timeslot query, 16-31
Volume command, VOL, 10-40
VOL, Volume command, 10-40
Wander lock query, WLK?, 10-50
Wander results query, RWN7, 10-55
WLK?, Wander lock query, 10-50
Yellow alarm seconds result query,
RYA?, 10-59
Commands, remote control, 10-14
Commands which cause restart, 10-105
Computer, operation from, 10-5
Connection to T1 line, 3-4, 3-31
CSU emulation specifications, 7-10
CSY, using tester as, 3-5
Current measurement, 3-19
current settings printing, 6-16
Cursor movement, -4

Index-8

D

Datacom Module Connection -
ACCESSORY Port, 8-7
Datacom / T1 selection, 2-1, 8-7

Datacom /T1 selection, 1-2
Data logging specifications, 7-17
Date setting, 2-6

Default conditions, 16-87
Default settings, 9-5

Device clear command, 10-15
DSX-MON connection, 3-31

E

End-to-end tests, 3-24

Error add example, 1-10

Error Codes, 10-97

Error insertion, 3-12

Error monitoring, 3-35

Error monitoring at customer premises,
3-23

Frror results display selection, 4-6

Errors display, choices, 44

Errors display, selection, 4-5

ERRY responses, 10-97

Event results printing, 6-4

F

Fixed set-up recall, 1-3
Fractional T1 testing, 3-11
Frequency measurement, 3-19
Frequency Measurement, 3-33
Full results printing, 6-10
Fuses, 8-2

G

(3821 analysis display, 4-8

(General specifications, 7-20

Graph display, leaving, 4-11

Graph display of results, 4-8

Graph display resolution selection, 4-11




Graph display selection, 4-9

Graph display time window selection,
4-10

Graphic presentation specifications,
7-22

Graph result printing, 6-6

H

High resolution round trip delay, 3-22
History of alarms, example, 1-8

IBR testing, 3-11

Identification of line, 3-32

Initial Inspection, 8-1

In-service testing, 3-30

Intermediate Bit Rate (IBR) testing,
3-11

L

Level measurement, 3-19, 3-33

Line Fuses, 8-2

Line termination, 3-4

Local loop tests, 3-23

Long user word, content selection, 2-5

Loopcode of tester, setting, 3-7, 3-9

Loopcode transmission, 3-28, 3-27

Looping at the customer premises, 3-25,
3-27

Looping down tester, 3-8, 3-10

Looping tester manually, 3-5

M

Mating Connectors, 8-6
Measurement display, return to, 1-5
Measurements, full list, 3-38
Measurements specification, 7-13
Messages only printing, 6-2

Modem connection, 10-3

Monitor point connection, 3-31

N

Naming stored set-ups, 2-11
Network interface, using tester as, 3-5
N x b6kBit/s Testing, 3-11
N x 64kBit/s Testing, 3-11

4]

Operational verification, 9-4

Operational verification test record,
9-50

Option 002 - Battery, 8-4

Options Available, 7-2

Options fitted display, 7-2

Options specifications, 7-21

Out of service testing, 3-3

P

Pattern slips display selection, 4-15

Patterns, test, 3-39

Performance test record, 9-52

Performance tests, 9-18

Power Cable, 8-3

Power Requirements, 8-2

Preparation for Use, 8-2

Print alarms and error count only, 6-4

Print at end of test, 6-10

Print at timed intervals, 6-10

Printer and remote control port
specifications, 7-18

Printer choices, 5-1

Printer Qutput - Character Format, 8-8

Printer output selection, 5-2

Printer Port, 8-7

Print full results, 6-10

Print Graphs of results, 6-6

Print major alarms, -2

Print on demand, 6-11

Print out choices, 6-1

Print pulse shape, 6-15

Print signal results, 6-9

Print stored results, 6-12
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Print suppression, 6-3, 6-5

Print tester settings, 6-16
Programming tips, 10-11

Pulse sample mask register , 10-96
Pulse shape display, 4-17

Pulse shape display, leaving, 4-17
Pulse shape measurement, 3-19, 3-33
Pulse shape measarement options, 7-21
Pulse shape printing, 6-15

R

Rack mounting, 8-10

Ready register, 10-93

Recall fixed set-up, 1-3

Recall stored set-up, 2-2

Receiver specifications, 7-7

Recommended test equipment, 9-2

Remote Control - Character Format,
8-8

Remote control commands, 10-14

Remote control common capability
messages, 10-14

Remote control configuration commands,
10-21

Remote control, direct connection, 16-3

Remote control error insert commands,
10-48

Remote control miscellaneous commands,
10-40

Remote Control Port, 8-7

Remote control, preparation, 10-2

Remote control result query commands,
10-50

Remote control self test commands,
10-85

Remote control status registers, 10-90

Remote control stored result query
commands, 10-65

Remote operation command example,

10-6

Index-10

Remote operation, general information,
10-6

Restart causing commands, 10-105

Results snapshot, 6-11

Results specifications, 7-16

Results storage set-up, 2-4

Round trip delay, high resolution, 3-22

Round trip delay measurement, 3-19

Round trip loopback, 3-24

RS-232 Port (on side panel}), 8-7

S

Safety Considerations, 7-1

Signaling bit monitor, 3-17
Signaling bit selection, 3-17

Signal result printing, 6-9

Signal results display, 4-16

Signal results example, 1-11

Simplex current measurement, 3-19
Slips display, 4-15

Specification, 7-3

Squelch, 6-3, 6-5

Start of test, remote indication, 10-11
Status register A, 10-90

Status register B, 10-92

Status register reading, 10-11

Status registers, 10-90

Status registers reading rate, 10-11
Stopped test, remote indication, 10-11
Storage resolution - selection, 2-4
Stored result printing, 6-12

Stored results display choices, 4-12
Stored results display, leaving, 4-14
Stored results display selection, 4-12
Stored resulis specification, 7-22
Stored set-up naming, 2-11

Stored set-up recall, 2-2

Store results set-up, 2-4

Storing test set-ups, 2-9




T

Tt / Datacom selection, 1-2, 2-1, 8-7

T'1 line connection, 3-4, 3-31

Telephone lines,connecting to via
modems, 10-3

Terminal, control from, 10-7

Terminal, setting up for operation from,

10-4

Terminating the line in 100 ohms, 3-4

Test patterns, 3-39

Test record, operational verification,
9-50

Test record, performance tests, 9-52

Test setup storing, 2-9

Timed interval printing, 6-10

Time setting, 2-6

Timeslot content monitor, 3-36

Timeslot map display, 3-36

Timing selection, transmit, 3-5
Transmitter specifications, 7-5
Trouble scan display selection, 4-5
Trouble scan example, 1-13

U

Unprotected point connection, 3-31

v
VF Access selection, 3-32

w

Wander display, 4-15
Wander display selection, 4-15
Wideband T1 testing, 3-11

Z

Zoom in fzoom out, 4-11

Index-11







Please send directory corrections 10:
Test & Mpasurement Catalog
Hewielt-Packard Company

5200 Hilview Avenue

Pam Atto, CA 94304

Tel (4151 8574708

Fax: 1415 8573880

HEADQUARTERS OFFICES

1 there 1§ 1o Sales oMfice listed for your area. tontact one of these

neadquariers akices

ASIA

Hewlett-Packard Asia Lid.
22/F Bond Centre. West Tower
83 Queensway, Centrat

HONC KDNG

G.£.G. Hox BE3. Hong Kong
Te: 58487777

Telex. 76793 HPA HX

Cable: HPASIAL YT

CANADA

Hewlalt-Packard {Canaga) Ld.
4877 Gioreway Drive
MISSIESAUGA, Ontario L4V 18
Ted {4361 678.9430

Fax: 416 678-9421

EASTERN EUROPE
Hewleti-Packard Ges.moh
Liebigasse !

PO Bor 72

A-1222 VIERNA, Austra

Tef: [222) 2500

Tetex; 13 4425 HEPA A

NORTHERN EUROPE
Hewleti-Packard $.A

V. 0 Hoopisan 241

2.0, Box 999

X118 LN 15 AMSTELVEEN
The Netherizhds

Tel: 20 54799589

Telex: 18818 honer

SOUTH EAST EUROPE
Hewlett-Packarg S.A.

World Trade Coenter

115 Avene Louis-Casar

1215 Cointrin, GENEYA, Switzertand
Tei: 1022} 98 96 51

Telen: 27225 npser

Mait Adifress:

PG 8on

CH- 1247 Meyon 1

GENEYA

Switzeriand

MIDDLE EAST
AND CENTRAL AFRICA
siewietl-Packard S.4,
imterhational Sales Branch
Migdie EgstiAlrica

7. rue gy Boe-du-Lan

PO Box 364

CH-12 17 Meyrin 1
GENEVA

Switzariand

Tel 4122780 7918

Fax: 783 7535

European Operations
Hgwlett-Packard §.A.
50, Route gy Nant ¢ Awiil
217 Megyrin 2

QENEVA, Switzeriand

Tel (4 U2 TR 811

Fax: t41/22) 780 8542

UNITED KINGDOM
Hewleti-Packard Lid

Hine Mite Ride

WOKNGHAN

Berkshire. RG113LL

Ter {344 773100

Fax: {¢4/348) TE3526

UNITED STATES OF
AMERICA

Cusiomer information Gentet
{8001 7520900

§:00 AM 10 5:00 PM Pacific Time

EASTERN USA
Hewielt-Packare Co.

4 Chake Ererry Road
ROCKWILLE, MD 20850
Tel: {30 135704300

MIDWESTERN USA
Hewlatt.Packard Co.

§201 Tolivigw Drive

ROLLING MEADOWS, iL 60008
el (3121 255-5800

SOUTHERN USA
Hewlett-Packard Go.

2015 South Park Place
ATLANTA, GA 30338

Te {404} §55-150¢

WESTERN USA
Hewiett-Packard Co.

5161 {ankershim Bivd,

NORTH HOLLYWDUD, CA 91601
Tek: (816 505-5600

OTHER
INTERNATIONAL
AREAS

Hewiett-Packard Co.
Intercontinentst Headguaners
3495 Deer Cresk Road

PALC ALTD, CA 84304

Tai: {415 BEY-50ET

Teiex: (34-8300

Gathe HEWPACK

Hewielt.Packard Trading 8.A.
Bursay dé Limson/Bureas de Spport
Vitla des Lions

8. Hai Gallou!

D2Z-BORDJ EL BAMRI

el 76 0207

Fax: 2810357

ANGOLA

Talectrs Angota LDA

£mpresa Tecnica de Equipamentos
6 rue Cons. Juiio de Vilhema
LUANDA

Tel. 35515.35516

Tolex: 3134

ARGENTINA
Hewiell-Packard Argenting S.A,
Montaneses 7140/50
1428 BUENOS AIRES
Tel: (54711 TEY 405%

15411 T8 14090

Latosatoria Rodrguer
Corswant SRL
Migiones, 1156 - 1076
Bernal, Deste

BUENDS AIRES

Tak: 2523958, 2524861

Argentina Esanco S.R.L.
AFASCO 2328

1415 BUENQS AIRES

Tei 541-58- 19681, 541-58-2767
Teien: 22796 HEW FAC-AR

AUSTRALIA
Customer information Centre
Tex (008 533821

Adelaide, South
Australia Office
Hewielt-Packard Austrakia L1
PARKSIDE, 5.4, 5063

153 Graenhitt Road
ADELADE Pariside) Sates.
Tet (618 2724811

Fax: (817853731388

Brisbane, Queensiand
Office

Hewlett-Packard Austrafin Lid.

W Payme Road

THE GAP, Quesnsigng 4051

Tek 61-1-300-4133

Teigx: 42133

Cable: HEWPAR[ Rrisbane

Canberra, Australia
Capital Territory
Otfice

vawiett-Packard Austesia Lid.
Thynne Streel. Fern Hill Park
BRULE, ACT. 2647

7.0, Box 257,

SAMNSON, ALY 2614

Tei: §1-62-51-6999

Tetex; 62650

Gable: HEWEARD Gordetra

Heibourne, Victoria
Office

Hewlstr-Packard Australia Ltg.
3441 Joseph Street

PO Boa 221

BLACKBANA, Victoris 3130
Te: (6131 8952805

fiax: 61735 808-783

Cabl; HEWPARD Meibourne

SALES OFFICES

Perth,

Western Australia
Office

Hewlgti-Packard Australia LUd.
Herdsman Business Park
Gnr Haster & Goutd Stes
{Oshorne Park

£LAREMONT, WA, 8017
Tef: {61791 242 1414

Fax: (8179} 2421682

Calie HEWPARD Pernt

Sydney, New South
Wates Office
Hawiett-Packard Austrafia Lid.
1123 Talavera Foad

.0, Box 308

KORTH RYDE, N.S.W. 2113
Sydney, Austraiia

Tek (81/7) 8384444

Fax: $61/2) B68-9072

Catle: HEWPARD Sydney

AUSTRIA
Hewleit-Packard GmbH
Verkaulstivera Graz
Grotwnnolsirasse 34
A-8052 GRAZ

Tet 43-316-201.566¢
Telex: 312374

Hewietl-Packard GmbH
Lisbigasse 1

PO Box T2

1272 VIENRA

Tek {43/222) 2500

Fak {65/222; 2500 Ext 444

BAHRAIN

Modern Eectronic
Estabiichment
Hewlalt-Packard Division
£.0. fiox 22015

RIVADH 13495

SAUD ARABK

Yol (386/1} 4763030
Telex: 595 (0495} 202048

Wael Pharmacy

P.0 Box 648
HANANA

Tel: 256123

Teies: 8550 WAEL BN

BELGIUM

tiewiet!-Packard Seigium S.A MV,
v de la Woluwe, 100

Woluweda!

1200 BRUSSELS

Ter BUAHTELILN

Fax.{32/2) 7608613

BENIN

SITEL
tmmeubie ¢ Gahetal
Av. Generat de Gaulle
£.0. Box 151
ABDIAN O3

wory Coast

Ter 321227

Tehax: 22148

Arranged aiphabetically by country |

BERMUDA

Apphed Computer Teshnologies
Atiantic House Building

6.0, Bax HM 2083

Par-La-Ville Roag

HANILTCN 5

Tel. 295- 1616

Tetex: 280 I583/ACT BA

BOLIVIA

Arretian Lida

hv. 26 de Octubre #2128
Casilla 1383

LA PAZ

Tel: 388541

Siser 1da. {Sistemas de

mpodacion y Servicios Lida}

Gabriet Gozalvez 221

Casila 4084

LAPAY

Tol: (584/2) 340562/
362065/343245

Fax: 35-9268

BRAZIL

Hewiett-Packard do Brasil S.A
Praia de Bolstagy 228-A-614

&, AND-GONJ B0

Edificio Avgenting - Ala A

22250 RIQ DE JAREIRG, RJ

Yer {55,211 55268422

Telex; 21905 HPER BR

Catle: HEWPACK Rio ge Janeira

BRUNEI

Komouter Wisman Sdn Bhd
&6, Chandrawaseh Cmpix,
Jeian Tutong

P.0. Box 1267,

BAKDAR SERI BEGAWAN
NEGARA BRUNI ARUSSALAN
Tek 673-2-2060-70/26711

BURKINA FASSO
§1TEL

Imaneuble e General
Avenue Generai ae Gaulle
P.0. Box 181

ABIDJAN 21

vary Goest

Teb 32 1227

Tatex: 22148

CAMEROON
RIL

175 e Biomet
75095 PARIS
Frahce

Tei. {1146 310606
Teiex: 200376

Fax (1453109 16

CANADA

Alberta

Hewiett-Packard (Cenada) Lid.
3050 3rd Aventie H.E.
CALGARY, Alberta T24 677
Tek 117403) 235-3108

Fax: (17403} 272-2299

Hewielt-Packard {Canadas Lyl
11120-178th Swreet
ERRIONTON, Alverta T85 172
Tel {1/403) 486-6666

Fax: {1/403) 539-8784




SALES OFFICES

Arranged alphabetically by country {cont’d)

CANADA (Cont'd}

British Columbia
Hewlett-Packar (Canadal Lid
10691 Shettbridge Way
FICKMORD,

Bruish Columbia VEX IWE
Tel {t/804; 270-2277

Fax: (118043 270-0859

Manitcba
Hewiell-Packacd {Canzdal Lia
1825 tnkster Bivg

WINNIPEG. Maritaba R2X 1H)
Tet: (204) 634- 2777

New Brunswick
Hewlett-Packard (Canada) LIS,

814 Main Street

MONCTON, New Sirunswick £1C $E6
Fex: 1506) §55-2841

Nova Scotia
Hewiert.Packard {Canaga} L1d,

261 Browniow Avefiue
BAATROUTH, Nova Scoha BIB W2
Tel: 117902} 469-7820

Fax: (1/902} 466-2817

Hewlsit-Packard
iCanadarlid,

4TS Hood Rd.. Unit #2
MARKHAM, LI 8it1
Tel: (418) 4794778

Ontario

Hewlatt-Pacxard {Canada; Lig
552 Newtoid Streer
LORDON, Ontario NGE 235
Ted {4/519) 886-3181

Fax {1/519) 6868145

Rewiet!-Packard {Canada) Lid,
6877 Gorewny Drive
HIESISSAUGA, Ontario L4V 1ME
Tet: (314161 678-9430

Fax: (11416} 6737258

Hewlett-Packard (Cenads) Lig.
2670 Queensview Or,
OTTAWA, Onteris K28 8Kt
Tei {1613} B20-548]

Fax: {35y 820-0317

Hewletl-Packard (Canual g
3798 Victoria Park Ave.
WILLOWDALE, Ontario M2H 347
Tel: 117416} 495-3550

Guebec

Hewlel-Packard {Canags) Lid,
17500 Trans Canada Highway
South Service Road
NIRKLANG, Quebec HJ 2X8
Tel { £/5.14) BOT-4232

Fax: {1514} 697634

Saskaichewan
Hewteti-Packard {Canada) Lid.

Bt 2475 Airport Ad,

SASKATOOM, Saskatchewan STL 761
Tel: (306} 242-3702

CHILE

Ricards Borrutsiy
Avanzados Sisteras de
Conogimentos S A,
husta 2043

SANTIAGC

America del Syt

Tei. {562} 223-5946/6 748

CHINA, Pecple’s
Republic of

China Hewlalt-Packard Co.. Lid,
22/F Bond Centre, West Tawer
89 Queensway, Central

HONG XONG.

Tek (852/5) B4BYFTT

Fax: (B52/5) BEB 4967

China HewtettPackard Co.. Lid.
PO, Box 9675, Beijing

38 Bei Sen Huan Xt Aead
Shuang Yy $hy, Hai Dien District
BELANG.

Tet 2566888

Fax: 256-3207

Ching Hewien-Peckarg Co. Lid,
23/F Shangnai Union Buifding
100 Yan An Road

SHARG-HA

Tet 203-240

Fax; 202-14%

COLOMBIA
Instrumentacion

H. A Langebask & Kier S.A,
Carrerra 44 No, 52A.28
Aparigdo Aered 6287
BGQOTA 1, DE

Tek 212+ 1466

Teiex: 44400 INST CG
Catie: AARIS Bogote

CONGO
Semma-Metrs

16-18 Rue Barbes
92125 Montrauge Cettex
FRANCE

Tei: (1 E57/300

Tespe: 300601 Semetra
Fax: {1} 46 56 96 53

COSTARICA
Clontifica Costarvcense S.A,
Aweniga 2. Calle 5

San Pedre de Montes 66 Oca
Apartado 10159

BAN JOSE

Tet: §-011-506-243-820
Telox: 3032367 GALGUR CR

Continex S.A,

Avenida 100

Apariads T46-1000
34-36 BAK JOSE

Tek {506} 330933
et 2310 Continex CA
Fax: 21-5805

©O. Fischet R.Y. Cia, 8.4,
Apartados 434- 10174
SAN JOSE

Tek 237244

Tedex: 2308

Cable: OFiR

CYPRUS

Heliamen - 48 Cotoyannis

2, Giketiantu ST & Kifissias Av.
£.0 Box 65074

. Peyhiko 15410

ATHENS

Groece

Ter. 647 73 426, 647 75 427
Tewn; 224903

Telerexa Ltd

P.0. Box 1152
Valentne House

B Stassandroe St
HICOSIA

Tal: 45 628, 62 698
Telex. 5845 tirx cy

BEMSTAR Lt
P.O. Bax 2260
HICOSIA
Cypris

Tes 44 1064
Teiex: 3GBS
Fax: 46 46 35

PENMARK
Hewlelt-Packard A5
Kongevejen 25

3460 BIRKEROD

Tel. (45/42) B 16640
Fax: (45421 815610

Hewiell-Packard AS
Aclighedsve; 32

DKB240 RISSKOY, Aarhus
Yek: 25-66- 17-5000

Telex: 37408 hpas dk

DOMINICAN REPUBLIC
Mictoprog S.A

Juar: Tomas Mejia y Cotes No. 60
Arrayo Hondo

SANTO DOMINGO

Tel: 8656268

Tolax; 458 ARENTA DRIACA)

ECUADOR

CYEDE Cia. Lids.

Avenida Eioy Aifaro 1749

¥ Beigica

Casilta 423 CCI

[-EL i)

Tel 94011.593-2.450875
Teiex. 36322548 CYEDE EO

EGYPT

International Engireering ABSOCiateS
6 Ei Gamea Street

Agouza

CARO

Tet 11-21-681 348 (904

Telex: 93830 EA UK

Cable: INTEGASSO

EL SALVADOR
IPESA de E1 Satvador 5.4,
29 Avenida Norte 1223

SAN SALVADOR

Tet: 9-014-500-266-858
Teiex; 301 20538 IPESA SAL

ETHIOPIA
ATI

175 rue Slomet
15016 BARIS
France

Tet (143310806
Telex: 253376

Faw (445310018

FINLAND
Hewlatt-Packarg Finland
Fisld Gy

Nifttelanpotku 1O

00620 HELSINK!

Tel: 04757101

Telex: 122022 Fiekd SF

Hewietl-Packard Oy
Piispankallionte 17
02200 £SPOO

Tes: (358103 88721
Fax: [358/0) BAT 2277

Hewlett-Packard Qy
Viingnxaty § C
40100 FYVASKYLA
Tel (IS8/811 2185 13

Hewlelt-Fackard Oy
Vaiatie 57

90560 DULY

Tek (358/8%) 340 144

FRANCE
Hewlett-Fackard Francy
21 Mercure 8

Rise Berthalol

15780 L Milies Codex
A-EN-PROVENCE

Tef: 33-42-59+4 102
Tajex: 4310770F

Hewish-Peckard France
Zh Kergaradec

fue Farnand Fores!

28229 GOUEEBNOU (Brest)
Teh {98 416790

Hewlott-Frekard France
Chemin des Moullies

Boite Postale 162

£33 BSULLY Cedex [Lyon}
Tet {331 72-20-32-33

Telex: 310617F

Hewleti-Pickard France
1 Mercure 8

Rue Bertheist

F-13763 LES MLLES Cédex
Abx-eni-Provense

Tei: {33042y 59-41-02
Tesex: A10T1G

Fax: 594877

Hewlatt-Packard France

Parc Giub des Tanneries
Batiment B4

4, #ue ge i Faisanderie

6738 1/LINGOLSHEIN {Sirasnonrg)
Tei: {86) 76-15-60

Teiex: B0 1F

ewlett-Packard France

Fare dactivités Cadéra

Cuartier Jagn-Mermoz

Avenye du Président JF Kennedy
33700 MERGNAL (Bordeaux}
Tei: {33} 56-34-00-84

Teiex: 550105F

Hewiett-Packard France
Miniparc-ZIRST

Chemin i Vieux Chéne
38240 MEYLAN {Grenobie!
Tes: {76} 9G-30-4¢

Hewiett-Packard France

Ru tie ' Hiteliene

Le Petit Bel dor

44470 CARQUEFQU (hantes)
Tet 46-30-28-36

Teiax T HI085F

Hewiett-Packaed France

Parc Tertiaire Heliepohs

Route de oy

45380 La CHAPELLE 5T MESMIN
tOrleans)

Tet: 38-43-95-56

Teiex. 781 497F

Hewielf-Packard France

Zone Industriglle de Sourtabost
4. av. du Canada

§1947 LES ULIS Ceder [Orsay)
Tel: 69.-82.80-6C

Teler. 600048F

RT3 (Realisetions
Telamatiques mernaticnales)
175, rue Biome!

F-T5015 #ARIS

Tel: {33/ 144331000

Telex 42/20337¢

Hewlett-Packard France
Parc d'activites de 4 Paterie
Rue Louis Kerautel-Botmat
35500 HENNES

Tel: 39-53.42-44

Telex: 740812F

Fewlett-Packard France

45, rue des 3 Soeurs

Centre 4 Affaires Paris Nord |1
F-33420 Villapinte

8.7 60020

F-9597 1 ROIBSY

CHARLES DE GAULLE Gadex
ol (337481 91-68-00

Tefex: 232366

Fax: £32182

Hiwtett-Packard France

PAT Lavating

3. rue Jacques Monod

8P 185

76135 MONT-ST-AIGNAN (Roues)
Tel: 35-59-18-20

Tetax: 110035

Hewletl-Pacikard France
nnoparc

BP 167 - Voe n°7
31328 LABEGE Coder [V
Tel: §1-38-11-40

Talex: 53163%F

Hewielt-Packard France
Les Cardaulines

Batimen B2

Route des Dolines

Parc ¢ aclivite de Vaibonne
Sophia Antipolis

(6560 YALBOMNE (Nice!
Tet: 83-65-39-50

Hewielt-Packard France
Parg & 8livite des Prés

1, Rue Papin Cadex

$96358 VIELENEWYE D'ABCG
Tel: 20-91-41-25

Telex: 160124F

e




FRENCH WEST
INDIES
{Antilies)

At

175, Rue Biomet

75045 PARIS

FRANCE

Tel (1) 45 3108 06
Yelex: 203376

Fan 11453108 15

GABON

AT Cameroon
DistributioniServices

2P 3899

DOULA, CAMEROON

{Piease contact R.T . France.)
Tet: (237} 423781

Tolex: 97045385

RTL

175, rue Biomet
5015 PARS
France

Tek {1165 310806
Tewex, 203378

Fax: {1}45 3109 18

GERMAN FEDERAL
REPUBLIC
Hewelt-Packard GmbH
Verinebzenirale Deutschiand
Hewlett: Packard-Strasse
Postiach 1641

5380 BAD HONBURG v.dH
Tel: (05172} 400-6

Telex: 410 44 hpbng

Hewlett-Pacxard Gmbi
Geschiftsstetie
Keitnstrasss 2-4

O- 1300 BERLIN 30

Tek B30y 2199 040
Tatex: (183405 hpbin ¢

Hewlett-Packard GmbH
Vertindungsstetie Bonr
Friedrich-Ebert-Aliga 26
5300 BONN

Tok {0228} 23401
Telex: 8863421

Hewielt-Packird GmbH
Yeririetszenirun Stdwes!
Sehickardstrasse 2
D-7030 BOBLNGEN
Posttach W27

Tek (49/7031) 645

Fex {49/703 1) 845429

Hewlett-Packard GinbH
Tonecereich Miig
Herrenberger Strasse 130
07030 BORLINGEN

Tek (49,7031 14D

Fax: {49/7031) 14-2069

Hewiett: Packarg GmipH
Geschifisstalie
Sehdeststy. 28a

D-4500 DORTILRD-4
Tek: {023 1) 45001

Yedex: B22858 hepdod

Hewiptt-Fackard gmbH
Reparalurzentrum Fraskiurt
Berner Strasse 117

8000 FRANK FURT/MARE 60
Tel: (D69} 5000010

Tetex: 413248 nptim

Hewlett-Packard GmbH
Vertrigbsrentrum Nord
Aapstadirng 5

2000 HAMBURG 80
Tel £9-40-63-604-0
Telex 02163 032 hphh 4

Hewiell-Packard GinbH
Geschitsstetle
Hedering 3738
£-3000 HANNOVER 6!
Tal: 148/511) 5106-0
Fax {43451 1) 5706-126

Howielt-Packard GmbH
Geschiftsstele
fossiauer Weg 24
D-5500 MANNHE W

Ted: 45-0521-70-05-0
Talex: 0462 105 hpmbm

Hewiatt-Pachard GembH
Geschaktssteda
Masserschmatsirasse 7
0-7910 NEU ULM

Tel 49-0731-70-73-0
Telex; 07 12876 HP ULM-D

Hewigl-Packard GmbH
Geschisstelle
Emmericher Sirasse 13
[-8500 NURKBERG 19
Tel: (0917152050
Tetex: (1823 860 hpabg

Hewielt-Packard GmbH
Vertriebszentrum Ratingen
Bertiner Strasse t1t
04030 RATINGEN
Posttach 3112

Te: {02102) 494-0

Tesex: 589 370 hprad

Hewietl-Packard GmbK
Veririebszentrim huchen
Eschenstrasse 5

D-8028 TAUFKIRCHER
et 49-89-61-2070

Tetax: §524985 hpmeh

Hewlett-Packard GmbH
Geschiiftsstalie
Ermiisaliee

7517 WALDBRONA 2
Fosttach 1251

Tek {07243} 6620
Telex: 782 838 hapk

GREAT BRITAIN
See United Kingdom

GREECE
Howiett-Packard Hellas
32, Kiltissias Avenue
15125 Amaroussion
ATHENS

Greece

el 828811

Tetex. 2 16588 hpat gr
Fax: 8832978

GUATEMALA

PESA DE GUATEMALA
Avenida Retorms 3-48, Zonz §
GUATEMALA CITY

Tel 316627, 317853 6647 15
$-011-502-2-316627

Teiex: 3055765 IPESA GU

GUINEA

RT.L

75, Hue Blomet
75015 PARIS
France

Teh (145310806
Telex: 203378

Fax {1145 3109 13

HONG KONG
Kewlett-Packard Asia, Lid.
224F, West Tower Bond Cenire
#9 Queensway Cantral

HONG KONG

Tel, (852/5) B48-TT7T

Fax: |85215) 865-4897

Gable: HEWPAGK HONG KONG

ICELAND
Hewleli-Packard Iceland
Hoaldabakka §

112 REYKJAVIK

Yol 354- 1-67- 1000
Telex: 37408

Fax: 354-1-673031

INDIA

Computer products are sold through
Blue Slar Lid Al computer repairs
and maintenance service is done
Itrouph Gomputer Maintenance Gorg.

Biue Star L1d.

B D, Patel House

Nea: Sardar Patel Cotony
ABELABAD 350 014
Tek 403531, 403532
Talex. 1121-234

{abhe: BLUE FROST

Fhoe Star Lid

40374 Lavedie Road
EANGALORE 560 001
Tet 57881 867700
Tetex: 0845-430 BSLBIN
Cahie: BLUESTAR

Slue Star Lid,

Sahas

AT4i2 i Savarkar Marg
Prabhadeyi

BOMBAY 400 025

Tef, 422-6155

Tede: 011-71193 BESS I
Cable; FROSTRLUE

Biue Star Lid.

Kalyan, 19 Vishwas Cotony
Abkapuri, BREGEA, 290 005
Tek 5215, 65236

$able: BLUE 5TAR

Bive Star LIg.

7 tare Stree!

PO, Biox 506

CALCUTYA 700 001

Tei: 230131, 230132
Tefex: 03161120 BSNF IN
Gabe: BLUESTAR

Bige Star L.

13 Commenity Center
New Friends Coteny
HEW GELIR 110065
Tel: 682547

Teiex: 031.2483
Cable: BLUEFROST

Blue Star Lid.
2-3-47/1106 Botarum Rd
SECUNDERMSAD 500 003
Tek 72057, T2058
Telox: 0155-453

Cabie: BLUEFROST

Biue Star L1d

T.C. 74683 Pottnima
Mariihunkuthi
TRIVANDRUM 695 013
Tel: §579%. 65820
Yetex: 0884259
Cabie. BLUESTAR

Hewlatt-Packard Ingia
Metidian Commerciat Comisian
6th Floor

8 Windsor Place

Janpath

MNEW DELHI 110 0601

tek 91- 11384911

Tatex: 31-4935 HPNDIN

INDONESIA
BERCA indonesia .Y,
.0.B0x 496/

Ji. Abdul Muis 62
JAKARTA

Tel, 21-373009

Tolex: 45748 BERSAL 14
Cable: BERSAL JAKARTA

BERCA Indonesia P.1.
£.0.80% H48THK!

Antara Bidg, 12 Floor

Ji. Medan Merdeka Seiatan 17
AKARTA-PUSAT

Tor 21-340417

Tolex: 46748 DERSAL A

BERCA indosesia P.T.

Jadgn Kulgl 24

BURABAYA

Tet: 67418

Teix: 31145 BERSAL S8
Caple: SERSAL-SURABAYA

AAG

Hewlott-Packard Trading S.A.
Service Gperatien

Al Mansoor City 609/13/7
BAGHDAD

Tek §51-48-T3

T 212-455 HEPAIRAG i

IRELAND
Hewloh-Packard irptand Lid.
Tempie House, Yemple Rcad
Biackick, Go. DUBLIN

Tetk (353/1) 883308

Telex: 3438

Hewiett-Packard Lid.

75 Beltast Rd, Carricklergus
Baitast BT33 BEH
NOWTHERN IRELANO

Yei: DIBOI-BTI3E

Teleyx: 747626

ISRAEL

EKlan EWctronic instrument L1,
P.0, Box 1270

KERUSALEM 91000

16, Onaliav S1.

JERUSALEM 94457

Tek: §39 221,550 242

Tebex: 25231 AB/PAKRD 1.

Computation and Measuremernt!
Syslems (CMS) LIE,

11 Masad Streal

67080

TEL-AVIV

Yet: 388 388

Tebex: 33969 Motit 1t

FFALY

Hewlet!-Packard Hafiana Spa
Via G, o Vittorio 10

20094 CORSICS (M}

Yol 021440835

Fax. 02/4409984

Hewigtt-Fackard atiana Spa
via Nucva Rivoftana 93
20050 LIMTYO (NI}

Tei: G2/T6761

Fac 07576230

Hewtett-Packard Haliana Spa
Via Emitia $1/C

4001 ANZOLA

DELL'EWHLIA (805

Yol 951731064

Hewlenl-Packard itafizna Spa

Vig M. fioi 17 - Palombina Nuova.
SO0 ANCONA

Tek 07 1/8E3782

Hewlett-Packard itafiana Spa
Traverse 3G Giukio Petroni 14
TO124 AR

Tek 0B0/5 10744

Fax: 0801417881

Rewlett-Packard taliana Spa
Via Pringipe Nicola #3G/C
95126 CATAMIA

Tek 095/31 1087

Fax: 095/308568

Hewlatt-Packard laiizng Spa
¥ia G. Bi vittorio §

20063 CERNUSCO S/ (M)
Tek 027323691

Fax: 0219237748

Hawiett-Pagkard Naliana Spa
Vin Saoco @ Vanzetti 1A
50145 AIRENTE

Tek: 035318503

Faoc: 035373965

Hewletl-Packard ttasiana Spa
Vigie Brignta Bsagho 2
1125 GENOVA

Yol (WBA 1141

Fax: 31581720

Hewletl-Fackarg Haliana Spa
Via Orazio 16

80122 NAPOLE

Ter 0817611444

Fax: 0817880164

Hewielt-Packard taliana Spa
i Pefizee 15

35420 PADOVA

Tok: 043/807G 156

Fan Je6/773087

ewiett-Packerd falizna Spa
Via Del Tintoralte 200

0144 AOMA

Tel: /54831

Fax: D6/54087 10




SALES OFFICES

Arranged alphabetically by country {cont'd)

ITALY (Cont'd)

Hewlel-Packard Haliana Spa
Corso Svitzera 185

10743 TORING

Tel 031/744044

Fax. 0147710815

IVORY COAST

Ste Ivoirienne des Techmoues
de {'Informatique

Immeuble CN.A, - S¢ etage
Avenue General de Gaulie
2.0, Box 161

ABIDIAK 31

Teh 323227

telex: 22148

Engineering Business Concept {E B.C 3

Angie Averue J. Anoma et Ba.
République

J88 P 323 ABIDJAN 04

Tel 325024 434870

Fax: 353730

JAPAN

Yokogawa:Hewiett-Packard Lid,

Hihon-Seimed Akita
Chuo-Dori Bidg
4-2-T Nawa-dor
AKITA, 16

Tek (B1/ 188} 36-5021

Yokogawa-Hewfet-Packerd 11d
152-1. Onna

ATBUGH, Kanagaws, 243

Tei: B1/462} 25.0031

Fax: {8174621 25-0084

Yorogawa-Hewlatt-Packard Lid,

31 Motechiba-Cho
CHiBA, 280

Teh {81/472) 257101
Fax; {81/472) 210382

Yekogawa-Hewiet-Packard Lid
Dai-3 Hakala-Kaise Bidg.

1-3-6 Hakata-eki Minami
Hakata-Xu, FUKUORK B12

Tet (BH/321472-8731

Yokogawa-Hewiet-Packard 13,

Niton-Dantai-Saimei-
Koriyama Blag.

21-10 Toramasu-Che,
Koriyama FUKUSHIMA, 963
Teb {21/249) 38-7 111

Yokogawa-Hewleti-Pagkard Lid,

Yasuda-Seimel Hiroshima Blig.
&-11, Hon-dari, Neka-ku
HIRCEHIMA, 730

Tel: 181782} 2410611

Fax: (51762 24 1-0619

Yokogawa-Hewlelt-Packard Lid.

taset Bldyg
2-3-17 Takezong. Tsukuba
FBARAG, 305

Yokogaws-Hewiell-Packard L1d.

Mitc Mrsui Bidg
1+6-73, Sanno-mary
Mio. BARAE 310
Tel {81/292) 25-7470

Yokogewa:Hewlelt-Packard i¢.

Towa Buiding 2-2-3
Kaigan-dors, Ghug-ku
KOBE, 650

Tex t81/78) 392-4781
Fax: (81/78) 392-483%

Yokogawa-Hewlett-Packard i1d
KumBagays Asahi 82 Bldg

34 Tsukuba

KUMAGAYA, Szitama 367

Tei: (847485} 24-656

Fan (8174851 24-9055

Yokogawa-Mewfet!-Packard Lid
Sin-Kyato Cener Blag.

£14 Higashi-Shiokoji-cho
Kaeasume-Neghi-r, Shiokog-Don
Shimogyo-Ku. KYOTO, 600

Tat (B1/751 3430871

Fax: (61/75) 343-4356

Yokogaws-Hewieti-Packas Lig
Mito Mitsut Bidg.

1-4-73, Sanno-Maru

MITO, lparak: 310

Tel {81292} 25-7470

Fax: {§1/282) 31,8589

Yoxogawa-Hewlett-Packard Lid,
Nagano-Takyokaliys Bidg

1081, Mingriagata-Mach;
Nagano-Sni. NAGANG, 380

Ted: {B1/262) 24-8012
Fax:{8%/262) 24-8015

Yokogaws-Hewtet-Packard Lig.
Nagova Kokusai Cemer Buiiding
1-47-€, Nagono, Nakamura-ku
KAGOYA, AICHE 450

Tel: (84,523 571-8171

Far: (81752} 5650836

Yokogaws-Hewiett-Packarc Lid.
Sat-fyo-Ren Suilding

72 Dote-cho

QOMIYA-SHE SAITAMA 330

Yel {0486} 45-8031

Yokogawa-Hewiet!-Packard L1d,
Chuo Bidg . 5-4-20 Nishi-Nakajima
4-20 Nishinakejima, 5 Chome,
Yodogawa-ky

OSAXA, 532

Tei: (81/6) 304-6021

Fax: (B1/6) J04-0216

Yokoyawa-Hewtett-Packard 1id.
$-27-15, Yabe

SAGAMIMARA Kenagawa, 223
Tel: (B17427) 59-1311

Yokogawa-Hewiett-Packars Lt
Hamamisy Motashiro-Cho Daichi
Seimei Bitg 218-21, Motashiro-Che
Hamanatsu-shi

SHIZUOKA, 430

Tel: (817534} 56177 ¢

Fax: {B1/534} 567371

Yokogawa-Hewreh-Packsrd Lid,
Shinjuky Dalichi Seimel Bldg.
Nishi Shinjyky 2-1-1,
Shinjui-ku, TOKYD 163

Tek: (8173 3484641

Fax: (813 M8-T969

Yokogawa-Hewlett-Packard Lid.
8-1. Takukura-cho

Hacniog-shi, TOKYO, 182

Tel: 81-426-42-1231

Yoitogaws-Hewletl-Packerd Lid,
Tokyo-Nissam-Mirato Bidg.
+-6-34 Konan, Minato-Ku
TOKYD 108

Teb (81731 458-54 11

Yohogawa-Hewletr-Packard Lid.
2921 Takaido-Higash, 2-chome
Suginami-ku TOKYO 168

Tek {03 3346411

Telex: 237-2024 YHPTOK

Yokogaws Hokushin Electric Sorp,
YEW}

Shinjuka-NS Bidg. 10F

9-32 Nokacho 2 Chome
Shinjuku-ku

TOKYD, 183

Te: (03) 340- 1858

Teiex. J2T584

Yokogawa-Hewlett-Packard Lid,
Toyoda-Tokye-Kaijo Bidg,
1-179 Miyuki-Hon-Cho
TOYODA 473

Tek {81/565) 27-5611

Yokogawa-Hewlett-Packard L1g.
Chiygdasaimel-thsunomiva Bldg.
231, Ohdoti, UTEUNGRIYA, Toctig:
8hi 320

Tel (812663331152

Fax: {81/2861 33- 1175

Yokngawa-Hewiet-Packard Ltd,
Ho. 2 Yatuma Bidg.

2.32-12. Tsoruyo-cho
Kanagawe-ku, YOKGHAMA 221
el (B1/45) 312-1252

Fax: iB1/45) 311-8328

KENYA

ADCOM L., Inc., Kerya
#.0. Box 30070
RAIROBI

Tel: 331855

Telnn: 22638

KOREA

Samsung Hewlett.Packard Co. Lig.
Dotgbany Yeomido Buliding

361 Yeoeut Do-Dong
Youngdeunapa-Ku

SEQUL, 150

Tek {82/2) TB4-4568, T84.2666
Fax {82/2) 784. 7084

Tatex: 2556 SAMSAN &

KUWAIT

ArXhaidiiya Trading & Gontracting
PO, Bex 830

SAFAT 13009

Tk 242 49 10, 241 17 26

Teiox: 22489 ARERG XY

{able: VISCOUNT

LEBANON

Computar information Systams S.AL.
Ghammes Buitding

P.0. Box 11-6274

DORA BERUT

Tel: 8931 13.581835

Tedex: 42306 chacis i

Fax: 56 18 34

LUXEMBOURG
Hewlan-Patxard Deigium 5.4./M.Y,
Bivd dé 1a Wohuwe, 100

Woiiaweda!

B- 1200 BRUSSELS

Tel {32/2) 1613111

Teter: 23-434 paioben dru

MADAGASCAR
i34

175, Rue Biomet
75015 Paes
FRANCE

Tek th a5 310006
Tix: 203376

Fax: 11453109 18

MALAWI
Systron {Prvete} L1
Marhattan Court

61 Segond Street
P.0. Box 3458
HAARE

Zimbatiwe

Tet: 739881/730885
Tolex: 4127

Fax: 702008

MALAYSIA
Hewlet!-Packard Sales {halaysial
Sdn. Bhd,

9th Floar

Chung Khiaw Bank Buiiding

46, Jaian Raja Lawt

50350 XUALK LUMPUR, MALAYSEA
Tol: (60/3) 2986585

Fax: (6073} 26 15485

Protel Engineering
P.0.Box 1917

Lot $62¢, Section 64

2374 Pending Road
Kuching, SARRKWAX

Tol: 35299

Tedex: 14604 PROMAL MA
Cabte: PROTELENG

MALTA

RIL

115, Aus Slomet
TEOIS PARIS
France

Tk (45310505
Tetex: 203276

Fax: {1)453100 18

MAURITANIA
RTI

15, Rue Blomet
75045 PARIS

France

Tak {1} 45314306
The 203378

Fau {1}453108 14

MAURITIOS
RT4

175, Rue Biomet
#5015 PARIS
France

Tel (1145370006
Teiex. 203376

Fax: (1453109 18

MEXICO
Hewlelt-Packard de Mexico,
SAdeCv.

Ria Hio bo. 4040 [sp, 12
Fracc, Cordoba

HIARET, Maxico

Tel 161-3-45-82

Hewial!-Packard de Mexico,
SAdeCV,

Condominio Kadereyta

Cirguito det Mezon No. 186 Desp §
Col. Dei Praio - 16030

GRG, Mexito

Teb 463-6-02-71

Hewdatt-Patkard de Merice,
$AdeCV

Monti Morefos No. 299
Fracionamente Loma Soritg 45060
GUACALAJARA, Jekisco

Tei. {52/36; 31 45 00

‘Teior: 0684 186 ECOME

Hewiati-Packard de Mexico,
SA gely.

honte Peivatx No. 111

tomas de Chapuitepec

1600 NEXICO, BF.

Tek [53/5) 596 7933

Fax: {52/5] 594 42 08 {Ex1 3201}

Hewiatt-Packard de Mexico,
SA deCy.

- Gada. ded Vatie

409 Ote. 4th Piso
Coitniz del Vatle
Municipio de Garcia
£8220 NUEVC LEON
Tey §3-78-42-40
Tetex: 382410 HOMY

Hewinit-Packard Go.
Latin America Region
Customer Support Center
Y208 N.W. 318t 5t

kM, FL 33122

United States

el {305) 5330485

Tedex: 441503 HPMEAMI
Fax: 509-4217

Hewlett-Packard de Mexico,

SA deCV.

Bivd, incependencia Na. 2000 Ote.
Ote 2erpiso

Go t Estrefia

27018 TORREON, COA

Tel: (5211718 2 1

MOROCCO
Sicotet

Complaxe des Habous
Towr C, svenue des Far
CASABLANGA 31

Tek 312270

Tatex: 27604

RT.L

175, Rue Blomet
T5015 PARIS
France

Tek {545 3104 06
e 208376
Fre{1}453108 18

Steotren Maros
184, Boubgward & Anta
CASABLANCA

Tet 3606 84,3601 77
Teiex: 25940

NETHERLANDS
Hewlatt-Packard Nederfang
Startbaan 16

1187 XR AMSYELVEEN

Fel: (31/20) 5476811

Telax: 13 216 HEPA N
Fax: {31720) 471825




Hewiett-Packard Negerland B.V.
Biongetd 2

Ni. 2000AA CAPELLE /D LBSEL
Tl 31-20-51-6444

Telex: 21264 HEPAC NL

Hewlett-Packard Nederiand BV,
Pastoor Patersstraat 134136
P.0. Box 2042

N 5600 CH EIRDHOVEN

Tel: 31-40-22-6911

Tetex: 51484 heppe nt

For {21140) 446546

NEW ZEALAND
Hewlell-Packard (N.Z )14,
$ Orwens Road

£.0. Box 26- 188

Epsom. AUCKLAND

Tei: (44:0} 605-651

Fax: {64/} 800807

Hewetl-Packard (N2} Lid.
H6-190 Wiltis Strael

B.C. Box 8443
WELLIKGTOR

Tel: 164741 820-400

Fan: (64/4) B43.380

NIGER

SITEL

immeéuble o General
Avenus General g6 Gaulie
PO Box 161

ABIDSAN U1

ivary Goest

ot 32 1227

Teter; 22148

NIGERIA

anagement intormation Systets LIS,
3 Gerrard Aoad Koyl

LAGOS

Tel 6808 87

Telax: 23567

Fax: 56 54 87

NORTHERN IRELAND
See United Kingdom

NORWAY
Hewiet-Packard Norway A/S
Opsterndaten 15-18

P.0. 8ox 34

N+1345 CEETERAAS

‘el {47424 24-8090

Toigx: 26621 HPRAS N

Hewlett-Packar Norway A/S
Boemergt, 42

Box 2470

N-5037 SOLHEBISYIK

Te {5/201 1072

OMAN

Suhail & Saud Batrwat

¥ .0 Box 168
MUSCAT/SULEANATE OF OBIAN
Te: 7837 41

Teiex: 3585 mb

Fax! 796158

tmac LLC

7.0, Box $196

WANA AL FANAL/SULYANATE
OF OMAX

Tot: 10-T7-27, 70-77-23
Teiex: I865 Tawoos On

PAKISTAN

Mushko & Company L1g,
House No. 16, Street No. 16
Sector F-8/3

ISLANMABAD

Tel: 824545

Telax: 54001 Mugki Pk
Catie: FENUS islamabad

Mushio & Company Ltg,
{osman Chambers

Adduitsh Haroon Road
RARACH: 6302

Tet 524131, 524137

Telex: 2894 MUSKO PIC
Cable: COOPERATOR Kerachi

PANAMA

Electronica Bafboa, S.A.

Calte Samuef Lewis. E¢. Alta
Apsriade 4923

PAKAMA CITY

Toi: $-U11-50T-636613

Tetex: 368 3483 ELECTRON PO

PERU

Cia Erectro Médica § A, (ERMEDY
Los flamencos 145, Ofc. 30172
San gidro

Casiia 1038

LA T Pery

Tel 901 5-61 144 14325, 42-3705
Tetex; 35425257 PE FB 815

PHILIPPINES

The Ontine Adwancext Sysiems Corp.

2nd oor, Electra House
115-117 Esteban Siree!

Hewien-Packard Puerto Rico
101 Munor Rivera Aveaue
Esu, Catte Octoa

HATO REY, 00818

Tet: (804 154-7800

QATAR

{atar Datamation Systems
£.0. Box 350

DO

Tel 413282

The 4833

Fan £263 T8

REUNION ISLAND
RT.hL

175, Rue Blomel

TEO15 PARIS

France

Tel: (331} 45310906

Telax: 42/203378

RWANDA
/TH

175, Rue Slome!
TSO15 PARIS
france

Tel: (3311} 45310806
Tetex: 427203376
Fac {13453 0818

SAUDE ARABIA

Moem Elecironics Estabishment
F.0. Box 281

Thuobah

AL-KHOBAR 31952

Tal 835 1760, §§5-1764

Telax: 671 106 HPMEEX 84
Cabhy. ELECTA ALKHOBAR

£.0.Box 1510
Legaspi Viliage, Makati Modern Electronics Establishmant
Meatro MANEA £.0.Box 1326
Tef: 815-36- 10 {up to 16) fedec Piazs, Bth Fleor
Towx: 63274 ONLINE PN JEDDAH

Tk B44 96 28
PORTUGAL TYeinx: 4027 12 FARNAS S4
Mundinter Intercambio Cable: ELECTA JEDDAR
Mundial de & i Modern
Avenida Antgrio 2764 1.0 Box 22015
hisBON RIYADH 11485
Ter 532131, 532137 Tei: 4763030
Felex: 16651 Towr: 402040 MEERYD S
GPC instrumantacao
Torre de Sando Antonlo SCOTLAND
rue Gregorio Lopes, Lote
Fesieie See United Kingdom
400 LISBON
Tet; 617343/44745¢48 SENEGAL
Tetex, 27432726054 26 ra
Fax B34S :’;‘;‘m bisc
CPRLCSL DARMEAP.
e ge Costa Cabral 575 Fiease contact RT.1 France )
4200 PORTO Teh (221) 222248
Tei: 493122 Tekex: S06/671
Tesox: 26054, 27432 ath
Fax: 488721 175, Rus Blomet
PUERTO RICO okt
Hewlett-Packerd Puerto Rico Toi: 45310908
Bax 4045 Yelex: 203376

Aguaditie, PR 00605
Tet: (809} 8815235

Fax: {13453100 18

SINGAPORE
Hewlats-Prekard Singapore Lid,
1150 Depet Road
SINGAPORE, 0410

Tel: 1451 273 7388

Fax: {65276 8990

SQUTH AFRICA

Hi Performance Systents (Piy. Lid.

P.0. Box 120, Howard Place
CAPE TOWN 7450

Tek: (1427} 537954

Fax: {27/21}53-511%

Hi Performrance Systems {Ply) Uid,

Private Bag Wendywood
SAKDTON 2144

Tet (277113 802-5111
Fax: (27411} BO2-6332

SPAIN

Hewlett-Packard Espaiols, S.A.
Avda, Diagonal, 505
08028-BARCELONA

Tek (34/3) 40191 00

Teipx: 52603 hpoee

Bihag (Vizcaya) Seles
Hewieti-Fackard Espafiol 5.4
Avda, Zugezarte, §

48930 « Las Arenas - VIZCAYA

Hewietl-Packerd Espariota, $.A
Gria, M-V, Km. 18, 500

Las Rozas

E-MADAID

Tal: {341} 6370011

Telax: 23518 WPE

Hewlett-Patkard Espaicia, 5.A,
Avaa. 8. Frencisco Jawer, $/N
Flante 10, Edificio Sevila 2
E-BEVILLA 5 SPAIN

Yol (3475464} 4454

Tolex: 72833

Hewistt-Packard Espaitola. S.A.
1sabet Le Catolica. 8

46004 YALENCIA

Tel: {34/6) 35159 44

Teiex: 53435

Fox: {34/6) 351 59 44

Hewiatl-Packard Espatiols. 5.4
Avde. da Zugaarte, 8

48930 - Las Arenss

VRECAYA

Tel: 3474} 464 32 55

Teiex: 33032

SUDAN

Mociterranean Engineering &
Trading Co., L1d.

P.0. Box 1025

KHARTCUM

Tek: (260} 41184

Yesx 24052

RTIL

175, Rue Biomet
75015 PARIS
Frante

Tal: {1145 31 0% 06
The 2376

Fax {1}45318918

SWEDEN
Hiowieli-Packarg Svenge AR
Ostra Tuligatan 3

20011 MALMO

Box 6132

Tk (46401702 70

Texex: {854} 17886 {via Spange
otfice;

Fax; (46140197 74 18

Hewlet!.Packars Svanige AS
Elementvagen 1€

§-7022 T OREBRC

ek (43718} 10 48 BT

Telex: (854} 17885 (i Spanga offica)

Hewlett.Packard Sverige AB
ShalhoHsgatan 8, Kista
£.0.Box 18

516492 KISTA

Tek 46/8/750-200

Telex: (B54) 17856

Teletax: {08} 7327761

Hewlsti-Packard Sverige Al
Box 266

Topasgatan 1A

542123 YASTRAFHELUNDA
(Gothenturgh

Tet (0311 891000

Telax: (854} 17666 fvia Spénga
oltice}

SWITZERLAND
vigwiatl-Packard {Schweiz) AG
Ciarastrasse 12

TH-4058 BASEL,

Yal (43/61) 68159 20

Fax {(41/51) 661 06 5%

Hewiett-Packard (Schweizi AG
't run dy Bois-du-Lan

Case postale 365-1366
CH-1217 MEYHRN 1

Tei: (41/22) TOOATTY

Temx 27333 HPAG C1

Hewloll-Packard [Schweiz) AG
Almend!

CH-8957 WIDEN

Tek (41571 32111

Yelgx: 53833 HPAG G

Fax: [41/57) 321 475

SYRIA

Midgln East Elsctronics
P.0.Box 2306

Aby Ruraneh
CAMABCUS

Te: 334562

Tolax: 411 771 Measy

TAIWAN

Hewdatt-Packard Taman Lid,
Taipei Olfice

4th Finor, Hewietl-Packard Buliding
237 iy Hsing Nonth Foad

TAIPE]

Tef: {02) 7120404

Tetox: 24435 HEWPACK

Cabte: HEWPACK Taipei

Hewatt-Packard Tawan L.
THM Otfice

2, Huan Nan Road

CHUNG L, Taoyuen

Tel: (034) 926-666




SALES OFFICES

Arranged alphabetically by country (cont'd)

TAIWAN (Cont'd}

Hewiet1-Fackard Taman Lid
Tachung Oftice

5F1.. 67, Sec. 3,

‘Wer-Hsn Road,

TAICHUNG

Teh [04; 254- 120

Hewient-Packerd Taiwan Lid
Kaohsigng Ofice

H4/F. 456, Chung Hsiao st Road
KAQRSUNG

Tel {07) 2412318

TANZANIA
Adcom Lid, inc. Kenya
P.Q. Box 30070
HALROR

Kenya

Tel: 33 1956

Tetex 22638

THAILAND
Unwnesa Go. Lid,

2540 Sukummwit Avenye
Hangna

BANGKOX 10260

Tel: 662-398-6351

Telex: §4439 Simonca TH
Cable: UNIMESA Bangkok

TOGO

SLTEL

immeuble fe General
Avenye Generst do Gaulie
P.0. Box 16¢

ABIDJAN 01

heory Coast

Teh 321227

Tetex: 22149

Secite Atricaing De Promation
immeubie Sageb

Hue d Atekpame

PO Box 4150

LoNE

Teh 218288

Telex: 5357

TRINIDAD & TOBAGO
Caribbean Yelecoms Lid.

Coriser McAllister Steaet &

Eastarn Main Road, Lavantile

PO Box 132

PORT-OF-SPAIN

Tel £24-4213

Tebax: 22361 CARTEL WG

Cable: CARTEL. PORT OF §RAIN

Computer and Controts it
P, Box 51

¥ Taytor Street

PORT-OF .8PAI

Tet: (809} 52277 15/622- 7965
Tewx 38722798 COMCON WG
LOOGO AGENCY 1264

TUNISHA

Precision Electronigue
5. tue de Chypre
Mutueitavile

12 TUNIS BELVEDERE
Tunisia

Teb TR5037

Tk 13238

TURKEY

EMA

Meviha Eidem Sokek Ne. 4126
Yenisehir

AMKARK

Tel; 131 4655, 1319176

Telex: 463120 emsetr

Lable: EMATRADE ANKARA

Hewielt-Packarg Biigisayar Ve Olcum
Sigtemiess A.S, {Headguarier)
Mesrutiyet Man, 19 Mayis Cad
Move-Baran Praza Kat 11412

SISLI 7 ISTANBUL

Te 17520 0

Telex: 39150

Fax: w7523 92

Hewlstt-Patkard Bigisayar Ve Olcum
Sistemieri AS.

Paris CadeesiNo 3

Digre §

6670 ANKARA

Tei 1543 13

Teiex: 46180

Fax 12547 45

UGANDA
Adgom 11, nc. Kenya
PO Boa 30070
HAROSH

Kenya

Tel 33 1855

Telex: 22639

UNITED ARAB
EMIRATES

Emitac L1d,

PO 8oy 1641

SHARJAM

Tot 581181

Tetex: 48710 EMITAC EM
Capie: EMITAC SMARJAH

Enitee Lid,

FO.Box 2718

ABU DHASE

Tel: 82041020

Cable: EMITACH ABLDHABI

Emitac Lid,
P.0. Box 8391

DU,
Yol 37750

Emitic L1

P.C. Box 472
HAS AL KHAMEAH
Tek 28133, 21270

UNITED KINGDOM

ENGLAND
Hewhent-Packarg Lid,
Customer Ipformation Gentre
King 5L Lans

Winpersh, Wokingham
GB-BERKSHIRE RG 11 5AR
Teh (667734} TBATTY

Telex: 847178

Fax: TT7285

Hewiett-Packard [1d,

Miller House

“The Ring, BRACKNELL,
Berkshire RG1Z 1X8

Todk (#4/344} 424.808

Fax: {adi344) 860015, Ext 55023

Hewietl-Fackarg Lid,
Cugtemer Saies & Support
Buiiding 1. Friton Road
Stoke Gitiord

BAISTOL. 8512 802

Tak (84/2721 236000

Hewiett-Packare 1 1

Daktieid House. Oakfietd Grove
Citton BRISTOL, Avon ESA 28N
Tel: 44-272-736 806

Tetex 444302

Hewiet-Packats Lid

9 Bridewsl: Place

LONDOK EGaV 685

Tel (44/563) 6565

Fau: (44/5831 6563, Ext 4713

Hewistt-Packard Lid.
Heathside Park Re.
Cheatle Meath, Stockpor!
GR-MANCHESTER SK3 ORD
Tel: 4476 1) £28-0828

Telex: 668068

Fay: 4855009

Hewlelt-Packard Ltd.
Harman Hotse

Ho. t George St.
Uxbridge,
GE-MODLESEX Uk 1YH
Te: {44/895) 72020
Tetex: 893135

Fax: 73684

Hewlelt-Packard Ltd.
Pontefract Road
NORMANTON,

West Yorkshive WF6 1RN
Tel: {44/324) 895.565
Fax: (44/924) 896-831
Telex: 557355

Hewtat!-Packard Lid.
The Quadrangle

106118 Sration Roag
REDHILL, Survey RH1 1PS
Yol 44-737.686.55
Toten: 847734

Hewlatt-Packard Lid,

Avon House

#3% Stratford Road

Shirley, SOLINALL, West Midiands
B9 481

Tk £4-21-745-8800

Tewax: 336105

Hewett-Packerd Lid.
Heathside Park Road
Cheadls Haath, Stockport
Chashire SK3 OR8

Ted: (44761} 4280828
Fax: (447671 485-5008
Tedex: 668088

Hewletl-Packard Lid.

Harman House

Ne. t George Street
UXBRIDGE, MidcHosex BB TYH
Ted (44/893) 72020

Frx: [44/895) 73684

Heawiett-Packar Lid.

King Stroet Lane

Winnersh, WOKINGHAR
Barkshire HGT13AR

Tk (44/734) 784774

Fax: {44/T34) TTT285 Ex 52285

NORTHERN IRELAND
Figwiett-Packard (iralana Ltg.
Carrickiergus industrial Gentra

75 Beitast fload, Carrickfergus
CO. ANTHIN BT38 8PN

Tei: 39603 67333

Unit 5

Bridgewand House
Hewforge Lane
Matone Road
BELFAST BTS5 KW
Tel {353/232} 664-851
Fgx: [353/232) 665-619

SCOTLAND
Hewlett-Packars Lid.

43 Sptingburn Plage
Caliege Miltan Worth
EAST XILBRIDE, G74 SNU
Tek D35-52-49251

Fax; 03552-35928

Telex: 119615

Hemwltt-Packra 14d
BOUTH QUEENSFERRY
West L othian, EM30 875

Fax; 0353317412

UNITED STATES
Hewlelt-Packard Co.
Tustomer Intgrmation Canter
Tet {800) 7520500

Hours: §:00 AM 10 00 PM
Patitic: Time

Alabama
Hewiatt-Pagard Go,
2100 Riverchase Center
Builging 100 - Suite 118
BIRMINGHAN, AL 35244
Tel: (205} 488-0547

Fax: {205} 988.5308

Hewlatt-Packard Co.
820 Discovery Dr,
RUNTSYILLE, AL 35806
Vel {205} 836-2000
Fex: {205} 830-1427

Alaska
Hewiett-Packard Co.
4005 1d Sewerd Highway
Suite 101

ANCHORAGE, AK 85503
T {37} 563-8855

Fax: {907) 5617408

Asizona
Hpwiell-Packard Co.
BOBG Fointe Barkway West
PHOEMIX, AZ 85054

Tei: 1602} 273-8000

Fax {602} 273-8060

Hewiat-Packard Co,
3400 East Britannia Dr
Bidg. C. Suite 124
TUCSOW, AZ 85106
Tei: (602) 573-T400
Fax: {602} §73-7429

Atkansas
Hewlett-Prckard Co.
10616 Executive Center Dr
Conway Ridg, Suite 116
LITTLE HOCK, AR 72211
Tel (501) 225-T178

Fax; 15013 221-3614 -

California
Hewle!\-Packarg o
26701 W. Argaurz Re
CALABASAS, CA 91202
Ter (818)820-3400
Fax: {818; B8G-3437

Hewiett-Packard Co.
383 Lakeskle [t
FOSTER CITY, CA 94404
Tel' (515}78-3400

Fax: {413} 375-8405

Hewieti-Packars Co.
1907 North Gateway Blvd
FRESNO, CA 53727

Tei: 1268 252-9652

Fax: {209 456-3302

Hewlelt-Fackard Co.
1421 5, Manhattan Av.
FULLERTON, GA §2631
el {714) 9996700
Fax: {714 T78-3033

Hewlett-Packard Co,
T408 Hokister Ave. dA
GOLEYA, CA 92117
Ter (B0} BB5-6 140
Far: {805 685-5183

Fiwletl-Packard Co.

9800 Muirlango Ave

RVINE, CA 92718

Tel: {7141 72,3000

Fax: {7 +4) 5§1-3607 {Direct Dist ony;

Hewlert-Packarg Co,
2528 Grand Avenue
LONG BEACH, CA 50815
Ten (2131 498- 1111

Fax: (213} 494.1985

Howielt-Packard Co.

5651 West Manchester Ave.
108 ANGELES, Ca 0045
Tel: £213) 337-8600

Fex: (21313378338

Hawlett-Fackard Co.

321 E. Ewelyn Ave,

Bidg. 330

MOUNTAR VIEW, OA 94033
Yot 4 15) 6342000

Fix: (415) 694-0600

Hewlet-Packited Cao,

5151 Lankershim Bive

HOHTE ROLLYWOOD, CA 9160
Ted: (818} 505-5600

Fax: {818} 505-5875

Hewiett-Packare Co.
5725 W, Las Positas Bive.
PLEASANTON, CA 04568
Tot: 4 15} 460-0282

Fax: {415 460-0713

Hewintt-Pagkars Co,

4244 S0. Markel Court, Suile A
EACRAMENTO, CA 956834

Tei: (976} 029-1222

Fex: (9161 927-T152

Hewletl-Packard Go.
$606 Aero Drive

SAN DAEGO, CA 92123
Tel (619} 279-3256
Fax: (619} 268-8487




Hewlatt-Packard Ca

50 Fremont $1. Suite 260
SAMNFRANCISCO, CA 105
T 14 15} 88 2-6800

Fax: {415) B§2-5805

Hewiell-Puckard Co
3003 Scot! Boulewdrd
SANTA CLARK, CA 95054
Tel: (408} 955-7000

Fax: (408) 88B-7 403

Hemden-Packarg Co

5280 Valentine Rt Surte 205
VERTSRA, CA 92003

Ter: (B0S) 658-6898

Fax: {805) 650-072¢

Colorado
Hewlett-Packard Co.

2945 Genter Gresn Gourt South
Suite A

BCULDER, CO 80301

Tel: {303} §38-3085

Fax: [303) 938-3025

Hewiett-Packard Uo.

24 nvetness Place, £ast
ENGLEWOO0D, CO 30112
Tet: {300) 545-5000

Fax: (3031 649-5787

Connecticut
Hewiell-Packard Ca.
3 Paskiand Br
DARSEN, (T 06820
Tat: (203) 656-0040
Fax: {263} 656-5563

Hewlett-Packard Go.

115 Giasionbury Bivd
GLASTONBURY, CT 08033
Tel: {203} §32-810¢

Fax: 203} 653.6067

Florida

Hewiett-Packard Co.

5300 . Andrews, Suite 100
FORT LAUDERDALE, FL 33308
Tel: {305} 938-9600

Fax: (305} 938-2283

Hewigtt-Packerd Ca.
£800 South Pomt Parkway
Suite 303

JACKSONVHLE, FL 3221
Tei: {304} 636-9955

Fax: (304} §36-8355

Havwigtl-Packard Co.
255 East Drive, Suiie 8
MELBOURNE, FL, 3200¢
Ted: 407} 728-0704
Fax, {407} T23-4557

Hewiett-Packard Co.
BT ke Ellenc? Drive
DRLANDO, Fi 32800
Tel: {407) §59-2800
Fax: {407} B26-9308

Hewietl-Packard Lo,
4700 Bayou Bivd.
Buiiding §
PENSACOLA, FL 32501
Teb (304) 476-8422
Fax: {$04) 4784116

Hewistt-Packard Co.
5550 kiteward, #150
TANFA, F, 53634

Yok (613) 884-3282
Fax: {613) 8854445

Georgia
Hewiett-Packard Ce.
2015 South Park Place
ATLANTA.GA 30334
Tet (44} 955-1500
Fax; {404} 980-TBES

Hewlett-Packard Co.
K0T Parkwey Lane
Suite 300
ROHCROSS, GA 30492
Tk (404} 448-1604
Fax: (404} 246-5206

Hawaii
Hewlett-Packard Co
Paciic Tower

1001 fishep S
Buile 2400
HONOLULY, B 95813
‘Yei808) 526- 1555
Fax: (808} 5367873

idaho
Hewlet!-Packard Co.
11309 Chinden Bivd
BOISE, iD 8314

Tet {2081 323-2700
o (208)373-2528

flincis
Hewlett-Packard Co.
2205 E. Empire S1
BLOOMIRGTON, Il 61704
Tei {309) 662-8411

Fax: {309 §62-0351

Hewieit-Packard Co.

525W. Monroe St.. Suite 1308
CHICAGO, 1L 60808

Tel {3121 930-0010

Fax {312y 930-0058

Hawiett-Packard Co.
1206 £ast Dient Road
WAPERVILLE, 1L 60566
ol 1312)357-8800
Fgx: (312 3579896

Hewlett-Packard Ge.

5201 Yolvew Drive

BOLLING MEADCNS, It 60008
Tol: (3421 253-9800

Fau: (312} 258-5878

indiana
Hewlett-Packard Ce
11911 N, Merigian 51
CAAMEL, IN 45037
Tek {311 B44-4 1R
Fax: £317) 431291

Hewiott-Packard Go.
41 E. Ludwig Roeg
Suite 108
FTWAYNE, N 46825
Tef (219} 442-4283
Fax: (319 4682-9907

fowa

Hewiett-Fackard Co.
4050 River Center Sourt
CEDAN RAPDS, 1A 52402
Tt {310} 393-0606

Fax: {318} 375- 102

Hewlett-Packard Ca

4201 Corporate Dr,

WEST DES MOINES, 1A 50265
Tet 15151 224-1435

Far {515) 2241870

Kansas
Hewiet!-Packarg Co.
Kaorth Hock Business Park
3450 N, Aok Rd

Suite 306

WICHITA, K5 67226

Ter (3116} 636-4040

Fax: {316} 6364604

Kentueky
sewlett-Packard Go.

305 N. Hursibourne Lane,
Suite 100

LOMSVILLE, KY 40222
Tex {502} 4260100

Fax; [502) 426-0322

Lavisiana
Hewletl-Packard Co.

0 James Drive East
ST.ROSE, LA 70087

Tel; {504} 467-4 100

Fax: {504} 467-4100 x 251

Maryland
Hewkelt-Packard {o.
3701 Koppers Stree!
SALTIMORE, MD 21227
et {301} 54456800
Fax: {307 362-7650

Hewiatt-Packerd Go.

2 Ghoke Chafry foad
AOCKYILLE, MD 20850
Tt (3001} 948-6378
Fax: (301)946-5988

Massachusetts
Hewiett-Packard G-
1775 Minyteman: Road
ARDOVER, MA 01810
Tet: {508) §62- 1500
Fax: {508) 794-2619

Hewlati-Packard Co-

20 Bunlington Mall Re.
BURLINGTON, MA 21803-4514
Yot {6171 270-7000

Fax: (§17)221-5240

Michigan
Hewiatt-Packard Co.
3023 Orchard Vista S E.
GRAND RAPIDS, M1 49546
Tel {616} 957-197C

Fax: {615} 056-6022

tewlett-Packard Co.

39550 Orghard Hill Pisce Drive
MOYI, M 48050

Tek (313} 349.9200

Fax: {3131 348-9250

Hewleli-Packard Go.
560 Kintg Rd,

Suite 101

TROY, M5 45084

Ter (313} 362-518¢

Fex: {313) 362-3028

Minnesota
ewielt-Packard Ce.
2628 W. Largenteur Ave
ST.PAUL, MN 55713
Tel (512 644-1100

Fex: (61216419787

Mississippi
Hawieti-Packard Go

200 Wosdlend Parkwey. Sute 101
IDGELAND, M5 39157

Tei 16013 957-6730

Fax: 1601} 9572545

Missouri
siewlett-Packard Go
13001 Holenberg Drive
SRIDGETON 53044

el {314) 344-5100
Fax: (314 344.5273

Hewieit-Packard Co.
650 1 Winchester Ave.
KANSAS CITY, MG 64133
Tet (B16 TI700TH

Fax {816} TAT-4632

Montana
Howlel!-Packard Co.
13001 Hollenberg Drive
BHDGETOR, MT 53044
Tel {314)344.5100
Fax:1314) 344-8273

Nebraska
Hewiell-Packard
1626 Nichoias St
OMAHA, NE 65154
Tet: {402) 483-0300
Fax (402) 4934334

New Jersey
Hewlett-Packard Go.
120 W. Century Road
FARAMLS, NJ 87653
el (201} 599-5000
Fax: {201 §99-5362

Hewigtt-Packard Co.
10 Sybvan Way
FARSIPRANY, NJ 07054
el 12011) 6824000
Fax (201} 882-4031

Howlalt-Packard GO

20 New England Av.
PISCATAWAY, N 08854
Tel (201 562-6100
Fax: {201} 562-6246

New Mexico
Hewietl-Paciard To.

7801 JeMerson K.E.
ALBUQUERQUE, WM E7 109
Tal. {505} 823-6120

Fax: (505)823-1243

Hewiplt-Packard Go.
1362-C Frinity Dr.

408 ALAMOS, NM 87544
Tol, {5051 B626730

Fax: (505} §62-4311

New York
Hewiett-Pagkard Ce.

5 Computet Drive Scuth
ALBANY, NY 12205

el 1518} 458-1550

Fax: {518} 458- 1550 x 0393

Hewlett-Packare Ca.

136 Jonn K Br
AMHERST, ¥y 14226

Ted. 17161689- 303

Fax {7 16:636-7034 M

sewielt-Packard Co

260 Cross Keys DHce Park
FARPORT. NY 14450

Tel, {7141 223-9950

Fan. {7461 223-6331

Hewie(-Packard GO,
THA S Hanry Tiay Bhve
LIVERPDOL, NY 13068
Tel, 1315 4531820

Fax: (315) 451 1520 x 255

Hewiett-Packard Go.

fic. 1Pennsylvania Plaza
§51h Fioor

Jdth Sireet & Tih Averue
WANHATIAN NY 014§
Tek [212) 47 10800

Fax: {212) 330-6867

ewlert-Packard Lo
2075 Westehester Ave
PURCHASE, NY 10377
el {814} $35-630¢
Fax: (9141 935-6457

Mawlett-Packarg Co

Executive Sauars Ottice Bldg.
§6 Middiebust AL
WAPPINGERS FALLS, NY 12580
Tel: {914} 2989125

Fax; 1914) 208-8154

Reawieti-Packard Co.

3 Crossways Park West
WOODRURY, Ny 11797
Yok 5151 6827800
Fax: {5161 662-7806 {2

North Carolina

Hewleil-Packare o

305 Gregson Dt

CARY, NG 27811

Te: (919} 4676600

Fax (§19) 460.2286
{359} 4602287

Hewielt-Packard Co.
PO, Box 240318
CHARLOTYE, N 28224
Taf (704} 527-87E0
Fax {704) 5237857

Hewieti-Packarg Co

7028 Atbert Pick R, #100
GREERRBORC, NC 27409
Tel {91) B65- 1500

Fax: {315} 6581757
Matling Addtess

PQ Box 26500
Groensboro, NG 27426

Ohio
Hewlett-Packard Co.
2717 S, Arlingion R
AKROM 44312

Tel: (218) 844-2270
Fax: {216} 644-7415

rewlalt-Packard Co.
4504 Ereking Road
LMOMNAT, O 45242
Tel: 1§13} 8548870
Fax: (5131 891-0033




SALES OFFICES

Arranged alphabetically by country (cont'd)

UNITED STATES
{Cont'd)

Hewtett-Facaard Co
Moulrote West Ave.
TOPLEY, OH 44301
Ter {216} 666:7711
Fax: {2 16} 8666054

Hewlelt-Packard Co

TH87 Washington Viktage Dr
BAYTON. OH 45458

Ted: 15131 433-2223

Fax, {513} 432-8633

Hewietl-Packard Co
3080 Sotingboeo Pike
MEAMISBURG 45342
Ter {5131 433-2223
Fa: {5131 433-3633

Hewieti-Packard Co.
15885 Sorague Hoad
SYRONGSVILLE, OH 44136
Tet: {216} 243-7300

Fax {216} 234.7230

Hewiau!-Packard Co.

One Maritime Plazz. $th Figor
720 Waier Street

TOLEDQ. OH 43604

Ter H419) 242-2200

Fax: {419} 245-7655

Hewlalt-Packard Jo.
§75 Brooksedge Bive
WESTERVILLE, OH 43063
Tk (814} 891.3344

Fux: (511 8951476

Oklahoma
Hewlalt-Packarg o,

3525 M., EBth 51,

Sulte G106

DKLAHONA CITY, OK 73172
Tel. {405) 946-048%

Fax: {4051 842.2427

Aewintt-Packard Co.
G555 South Lewis,
Suile 105

TULRA, OK 74136
Tk (018) 481-6700
Fax: (916} 4812250

Cregon
tiowtet!-Packard Co
9255 §. W. Pioneer Sount
WILBONVILLE, OR 67070
Vet {503} 62,8000

Fax: {543)682-8155

Pennsylvania

Hevpti-Packard Co,
Fealherwood industrial Park
50 Dorchester Rd.

B0, Box 6080
HARRISBURG, PA 17112
Tel: {7171 657-5000

Fax: {T17) 657-5946

Rewett-Packard Co.
141 Zeta Drive
PETYSBURGH, DA 15238
Yar (4120 782-0400

Fax: {412)963-1300

Hewdett-Packard Co.
2758 Monroe Bouleverd
YALLEY FORGE, PA 19487
Tek {215) 666-9000

Fax. (215) 566-2034

South Carolina
Hewlett-Packerd Co
Brogkside Park, Suite 122
1 Hprbison Way
COLUMRIE, ST 29237
Ted: {803} T32-0400

Fax: {803} 732-4567

Hewlett-Packars Co.
545 N. Pleasantburg Dr.
Sule 190

GREENVILLE, S5C 20607
Tet: {1803} 232-6002
Faoc (6031 232-8733

Tennessee
Hewleti-Packarg Co.

One Energy Center Suite 206
Pathssippi Py,
KNOXVILLE, TN 37332

Tel: {615} 966-4747

Fax: 615 566-8547

Hewhet:-Pacxard Co.
889 Ridge Lake Bivd.,
Suite 100
MEMPHIS, TR 38118
Tek (901} 7634747
Fax: (607 7629723

Hewlgti-Fackard Co
44 Vantago Way,
Sutle 160
NASHVILLE, TN 37258
Tel {615} 255- 1271
Fex: {615) 1262310

Texas
Fewlati-Packard Co.

9050 Capitad of Texas Highway, North

#3250

RUSTIM, TX TET59
Tet: {512) 346-3855
Fax: {542 328. 7201
Maling Agdress

#0 Box 9431

Aystin, TX 78T66-9430

Hawletl-Packard {o.
5700 Croma Dr
ELPABO, TX 79812
Tel: {915) 6334400
Fax: 19151 58 8057

Hewlett-Packard Co
18535 Harw:s Delve
HOUSTON, TX 77036
Tek {713 T76-6400
Fax [T13}T76-649%

Hewlpti-Packard Co.
330 West Royal Lane
JRVING, TX 75063

Tel {214) 8603377
Fax: (2141 830-8851

Hewietl-Fackard Go.

10% E. Terono, Suite 100
MCALLEN, Tx 78503

Tel: 1512) 630-3036

Fax- {512) 630+ 1353

Hewiett-Prckard Co
938 £. Campbefl A6
RICHARDSON, TX 75081
Tel {214) 2346101
Fax: {2 146994337

Hewinll-Prckerd Co.

14100 San Pedro Ave., Suite 100
BAN ANTON:G, TX 78232

Tel: (512) 494-8336

Fax: {5121 4911298

Utah

Hewlet-Packard Co.

3530 W 2106 Sauth

SALT LAKE CITY, UT 84118
Tel: (0T 6741706

Fax: 801 §74-1785

Virginia
Hewintl-Packard Co.
840 Greentrier Circie
Suite 1
THESAPEARE, VA 23120
Tel: {804) 4247105

Fax: {804) 424-1454

Hawigil-Packerd Co.
#40 Water Front Dr
GLEW ALLEN, VA 23060
Tef: (804} 7477755
Fax: (804) $65-9287

Hewieit-Packard Co.

2800 Emciric Rosd Suite 100
HOAROKE, VA 24018

Tet {F03) 7743444

Fax: {703) 983-8048

Weshington
Hewiett-Packard Co.
15615 S.£. §7th Street
BELLEVUE, WA 58006
Tel: {206) $43-4000
Frx {206) §43-8748

Hewiat!-Packerd Co.

N. 1225 Argonne Re
SPOKXAME, WA 992122657
Tei. {5081922-7000

Fax: {509} 827-4236

West Virginia
Hewletl-Packard Co

501 56th Streer
CHARLESTON, WV 25304
Tel: (304) 925-0482

Fax; (304) 3251910

Wisconsin
Hewiett-Packard Co.
275 & Gorporate D
BROOKFIELD, Wi 53005
Fet: {414} 752-8800
Fax; {414} 7926218

URUGUAY

Pablo Ferrando S.AC el
Avenidz Haliz 2877
Casitta de Correo 370
MONTEVIDED

el 50-87-802-586
Tetex: 395202586

Dlympia ge Uruguay $.4
Maguines de Ofioha
Avda, del Libertador 1387
Lasitia de Correos 6644
HONTEVIDED

Tei: 91-1809, §8-3807
Teipx: 6242 OBOU UY

VENEZUELA
Anaiyticel Supphes, CA
Quintg ¥103 impermes
Av El Centro

105 Chorros.

Apartaco 15412
CARACAS

Tk 364904, 2294047
Teiex: 25274 CARIC

Hewiett-Packard de Venarusia CA.

Residencias Tia Betty Local 1
Avenide 3 Y con Calle 15
MARACAIBO, Estacio Zulls
Apartado 2646

Toi: S85 175669

Toiex: 62464 HPMAR

YUGOSLAVIA
Do Hermes

General Zdanova 4
YU- 11000 BEOGHAD
Tet (011] 342 641
Tewx: 11433

D0 Hermes

Celovska 73

Y6 1000 LIURLIANL
Tek (0611553 174
Teiex: 31583

ZAIRE

CIE

Computer & mdusttiai Eagmeecing
25 Ave, de ia Justice Gombe

Haite Postale 10975

KINSHASA

Tel: 32 063, 32 633, 26 251

Tetex: 21557

Fax. 22 850

ZAMBIA

A.J. Hibury {Zambia) Lid.
PO Box 38787
LUSAKA

Teh 275580

Teiex: 40128

ZIMBABWE

Fietd Censolidates (Private} Ltd
Sysiron Drvision

Manbattan Court

£1Second Street

F.0. Box 3458

HARARE

Ter 139881

Tetex: 26241

Fax 702008

$lonse s directory correstions ta
Test & Moagurement Gatsiog
Hewiett-Packarg Company

3203 Hiliwew Avenue

Paig Alte, GA $4304

Tel (4151 857-410

B 1415} 857-3885

Septsmber 1989










installing Your Datacom Manual

Follow the instructions given below to install this manual into the binder

¢ containing your T1 Tester manual.

i

Remove the existing spine insert from the T1 Tester binder and replace it
with the spine insert contained in this package.

Move the current binder contents over the D rings onto the curved side of
the .

Open the ring mechanism by pulling it apart.

. Add the contents of this package to the ring binder at the back of the T1

Tester manual then close the ring binder mechanism.

The binder contents now cover operation and calibration of both the Tl Tester
and Datacom Tester.







