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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.

. THE INSTRUMENT MUST ONLY BE USED WITH THE POWER

CORD PROVIDED. IF THIS IS NOT SUITABLE, CONTACT YOUR
NEAREST HP SERVICE OFFICE. THE LINE POWER PLUG SHALL
ONLY BE INSERTED IN A SOCKET OUTLET PROVIDED WITH A
PROTECTIVE GROUND 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 ground.

c¢. Ensure that the line power plug is connected to a three-conductor line
power outlet that has a protective ground. (Grounding one conductor of
a two-conductor outlet is not sufficient).

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




WARNINGS

Warning: Risk of electric shock

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

Avertissement: Risque de choc electrique

Toujours couper I’alimentation du repetiteur avant de brancher ou de
debrancher des connecteurs. La tension de la ligne telephonique peut atteindre
+130V 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 Tepair, 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 fir. ®ware 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.




CERTIFICATION

Hewlett-Packard Company certifies that this product met its 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

Product maintenance agreements and other customer assistance agreements are
evailable for Hewleti-Packard products.

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

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
manufacture, 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
Weceo 310 15513A EO1L
15pin D 15707A EOL
RS-282/V.24 15714A EO01
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What the Digital Data Tester Gives You

® Fast and easy, installation and maintenance of your T1, Fractional T1, DDS
and VF measurements in one portable tester.

o Out-of-service testing for installation and commissioning.
o In-service testing for maintenance and troubleshooting.
» Option datacom testing at V.35, RS-449 and RS-232 interfaces.

m Correlation of error bursts and alarm conditions - graphic presentation of
errors and alarms simultaneously.

m One test to find out what’s wrong - “trouble scan” locks for bit, code, CRC
and frame errors.

n Mux/demux VF or data signals in any timeslot - with built-in VF channel
access.

o Plugin a TIMS or protocol analyzer.
o DTMF /pulse signaling and dialing.

» Easy circuit identification with built-in VF channel access. Listen to a
channel with the built-in speaker or display the signaling bits to check ifit is
idle.

» Rapid distinction of marginal pulse failures from gross failures, and simple
detection of badly set equipment with graphic, on screen presentation of T'1
pulse shape.

& Quickly check timeslot integrity, including wideband nx56 and nx64 kbit/s
circuits. Drop and insert your own test into timeslots (up to 6).

s No need to buy and carry field printers to record test results. Sets of results,
including graphs, may be displayed and printed back at the office using
internal results storage.

s Faster and more positive identification of timing problems on T1 networks
using high resolution clock slips measurement with graphic presentation.

» Lasting value and protection of your investment in test equiprment with
Hewlett-Packard’s upgradability.




New Features:

m SLC-96 monitoring and stimulation of the RTU.

» Addressable T1 loopbacks for Westell and Teltrend Intelligent Repeaters.
w Multi-pattern tests, including bridge tap tests and user-definable tests.

s V.54 loopbacks on VF (Switch-56) and DDS (HP 37702A only).

m MF dialing (HP 37702A only).




Getting Started

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

= Switching on

m Setting the Tester o a known state

m Returning to the basic measurement display
m Making a measurement

m Displaying all error types together

n Adding transmit errors

m Observing alarm indications

» Displaying an alarm record

» Displaying basic results and full results
s Adding transmit errors at a fixed rate

m Displaying received signal details

m Displaying a time related alarm record
m Displaying results as graphs

m Displaying the results store contents list
» Displaying tabulated stored results

m Sending T1 line (CSV) loopcodes

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 doub$ see “Installation” in chapter 7.
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Getting Started

Switch On

Switch on.

You should see a title page.

Followed by.

If the Tester has the Datacom test
accessory in the lid, set the Datacom
module TEST SELECT to T1.

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

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

Press

You should see one of the AUX
FUNCTION displays with AUX

FUNCTION |
Select ;

NOTE :

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

o

RUX FUNETION [ STORET SETTIRGS -
STORED SETTING NHUMBER o p]

RCTION I ¢FF 3
SETTING

RUR FUNCTION

STRATUS:

STOREE SETTING MUMBER ] 3
ACTICH [ OFF 3

SETTING

C FACTORY IDEFAULT SETTINGS

1

2

3

4

-3
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Use (IF) and (&) to highlight
STORED SETTING NUMBER

Select

0 is the fixed stored setting,

Highlight ACTION
Select ;

1-4 Getting Started

T %%7# s
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S

AUX FUNCTION { STORED SETTINES 1
STORED SETTING HUMBER
ACTION L oFF b

SETTING

o FACTORY DEFRULT SETTINGS

1

2

2

4
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AUX FUHCTION T STORED SETTINGS 2
STORED SETTING NUMBER t ¢ 3
ACTION
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o) FRCTORY DEFAULT SETTINGS
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To Return to the Basic Measurement Display

N

;
Pl e z
e

0 =
2 ) Iz

&
‘%
§§?

"‘\;\.

i

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

case, Press (RESULTS ).

&

’!‘,'y',r(’/ P
AL,

AR

A O
Wi, Uk s e A e B o
o Z

LFULL~T1) FRAME[ D4 1 CODE [B8ZS] THRU ({OFF)
[PRYTERN] [ QRSE 3

You should see. YE$T PERISD [ CONTINUOUS 3
BISPLAY EEITTET Y ( Loelc ]

To Loop Transmit/Receive and Make a Measurement

Connect

P, 4
T1 TRANSMIT to T1 RECEIVE 'é = %//;
with a WECO 310 cable. Check that ;’} /4;?}__;#”45:'; 72 ',r’r%,ﬁg
received data is correct {green indicators . s
oR) (® /rfé%'% =

Y
Rl

Vi

o
2
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To See All Error Types on One Display

Select .
As you will want o see a graph of the [FULL-Tt] FRAMEL D4 1 CODE [BSZS1 THRY (OFF}
[PATTERN] { ORSS 3
results.
. . TEST PERIOD [ CONTINUCUS 3
Highlight STORE OFF DISPLAY [ TROUBLE SCAR 3
£ STORE OFE 3
and select ———

NO TROUBLE

ELAPSED TINE 00d O0h Dim 18s

STATUS:

Press (RESTART ) to start a fest

N

I\E.‘ﬁ,

NN

£}

LAY

B
it

/ o //7/////"
7 w7 .
Watch the ERRORS indicator flash and 2 ¢/.// e

the results display accurnulate errors /
when you press TRANSMIT ERROR
INSERT a few times.

R

IR

‘5{\
X
NE

et edeitdvopirsy

n
H

iy

8

R
&
i

>L 1
A |

i i 7

W
A

£5%
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The display should show the logic errors
that you have inserted.

Use to select FRAME.

Press [SINGLE ) a few times.

You should see.

f{FULL-TL] FRAME[ D¢
TPATTERN] { GRSS

} CORE [BR8ZS] THRU (OFF)
3

TEST FERIDD { CONTINUGUS H

ELAPSED YIME DOd DOk OOn i2s

bigPLAY { TROUBLE SCRN 3
LOGIC
&
STRTUS:

STORE STURE " STORE
OFF 1 NEH 18 BIN

STURE;

1 HOU®

7

AR

[FULL-T1} FRAME[ B4
[PRTTERNI [ QRSS

1 COBE [B8Z51 THRY (OFF)
3

TEST PERIQD [ CONTINUDUS b]

BISPLAY { TRQURLE SCAN ]
1.OGIC FRAME
8 S
ELRPSED TINE C0d OOk 03n 20s
SHU: ]
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Use to select BPV.
Press {SINGLE } a few times.

You should see.

Use to select LOGIC

1-8 Getling Started

{FULL~T1] FRAME[ D4 ] COBE {BBZS] THRU (OFF}
{PATTERN] { 4RSS 1

TEST PERIGD [ CONTINUQUS 1

DISPLRY { TROUBLE 3$£RN ]
L it
LOGIC BPVY FRAME
8 10 7

ELAPSED TIHE 00d GOh 06m 21s
STARTUS:

STQURE STORE. STDRE STRRE
GFF NCIT BEEILE B




To See Alarm Indicator Operation

T g B A 2y ./; 57 4

i / ///f?%%w'

Break the signal path.

2
e i gy S e

it g
pecs

e
OE%S’E o

8

ff s o
£

You should see the alarm indication for

the current situation. 9{ ; o
e

) vz
iﬁ/( f /%;{X 3 FRAME L05S b
£} (O PATTERN 1088

N
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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 {HISTORY/FREEZE ) to see what they
were.

You can use this to check for the

oceurrence of alarms on unatiended tests.

The display is frozen but the test
is still running.

Press (HISTORY/FREEZE) again to
unfreeze the display.

Press (RESET HISTORY ).

You should see the HISTORY indicator
go off.

1-10 Getting Started

vy

&

s

-
| =

3 SGNAL PRESENT
) FRAME SYN[
C PATTERK SYNC
@
O
@]

8828
SIENAL LSS

( AL
;f/éjf/( W/ FRAME 0SS

j ‘ () eATTERM 1083
/ O ose

O HISTORY/
HSTORY || FREEZE 1

RESET i
HISTORY




To See Error Results

EFULL-T1] FRAMEL D4 ] CODE [EEES] THRY (0FF)

[PATTERN] [ GRSS 1
i ieht TEST PERIOL [ CONTINUOUS 3
nghhght DISPLAY T © Losic

[ BASIC RESULTS I { STORE 1 MIN 1

ES 8
#EFS 87.480%
ERRORS 2688689
AVERAGE ER 2. 8E~04

ELAPSED TIME GOd 00h iOm 35s
sTATUS:

ERKUR TROUELE

ELD GRAFH FURE
5 PRESULTS I o e e

RESULTS
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To See More Results

Highlight
[ ERROR RESULTS | [ LOGIC ]

Select

You should see.

1-12 Getling Started

{FULt-T1] FRAHE[ D4 1 SODE [BBZS1 YHRU {OFF}
3

{PRTTERN] [ QRSS

TEST PERIOD [ CONTINUOUS

DISPLAY { ERROR RESLLTS 3 [ LOGIC 3
MEETTNARINEIN [ STORE 1 MIN j
ES 8
#EFS 88.6875%
ERRORS 28888
AVERAGE ER 1.4E~-04
ELAPSED TINE 0D ODw 20m C8s
STATUS:

IFULL-T1] FRANEL D4 ] CODE [HEZS) THRU (UFF:
3

[PATTERN] [ @RSS

TEST PERIOZ { CONTINUQUS

DISPLRAY { ERROR RESULTS ] [ LDSIC b

T STORE 1 HIN ]
—

£S5 14

EFS 1834

REFS 98, 6691

ERRORS 258692

RAVERABE ER 1. 3E~-D4

CURRENY ER a

ELAPSED TINE O
STATUS:
ERELL

wlL CHETWES
s 5

Gd OOk 22m 32s




To Add Transmit Errors at a Fixed Rate

a7,
Use to set TRANSMIT ERROR, =
INSERT to 1E-3. =

{FULL-TL} FRAMEL P& 3 CODE [B8BZS] THRU {OFF)
IPRYYERN] [ QRS$S 3

You should see TEST PERIOD { CONTINUOUS 3
. nrspLAy [ ERROR RESULYS J [ LOGIC 3
CURRENT ER ... 1.0E - 0.3. ECESEETNEN) [ STome 1 v

e

ES 2z

EFs 1481

HEFS 98.015%

= ERRORS 283659

AVERRGE &R 1.2E-04

CURRENT ER 1.0E-03

HLAPSED TIME 004 0Ok 25m 11s

Use to set TRANSMIT ERROR INSERT to ERR FREE.

Getting Started 1-13




To See a Time Related Alarm Record

Highlight DISPLAY -

Use E to change the selections
available,

LFULL-T1] #¥RAMEL D4 1 COBE LB8ISI THRU {(OFF)
[PATTERN] [ ORSS 1

Select

TEST PERIOD [ CONTIMUOUS

1
BISPLAY [ EEROR RESULTS J[NASN:l-kin
T ALL RESULTS 3 [ STORE | MIN I

£S 132

£FS 154%

KEFS $1.T1L%

ERRORS 430504

RYERASE ER 1.7TE-U4

CURRENT ER 2]

ELRPSES TINE Q0d 90h 28~ 08s
STRTHS:
SLIfT,
WRANEEF

{FULL-T13 FRRAME[ D4 ] CODE [BBZS] THRU (OFF)
IPRATTERN] [ QRSS 1

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

TESY PERIOD [ CONTINUQUS 1

1-14 Getting Started

DISFLAY [ HLARFH SECEHDE 1
[ STBRE & MIN ]

SISHRL LOSS 3

ALL ONES (RIS} o

T1 FRAME LOE&8 10

L3S FRAME LOSS N/R

PRETTERN LOSS i0

YELLGY RLARR °

EXHCESS ZEROS 1]

POUER LUSS

Q
ELAPSED TINE 00d 0On 30m 383

HEORE
Lt i 1.}




To See Results as Graphs

Highlight DISPLAY

o change the selecmons

Select

You will see two graphs of the current
test.

to display the rangé of gfaphs.

Display the graph of LOGIC ERROR
COUNT and see errors recorded when

you add logic errors.

B g3 ¢y Mins ) g THU
/BAR 27-RUG-1992

i Hin m THY
U 1 /BAR [27T-AUB~1992

(a8 11:00

ALARNS

L0sic
ERROR

L
ZUGH Criring. T CHANGE HURE |
GOT UPPER LOWER Sp—— .

G
1100 11:5
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To See Results Store Contents List

Use to

see details of stored resulis. a
-7
i
-5

g
-3
w21 | 13-ALG~1992 {08:17] G0d 08K 05m 168
=11 | L9~AUB~1992 |DB:d6: 00d OTh 25w 147
27~AYE-1992 {10:48] 00d O0h 43m i

Eom——
fid 1Gh 5%m STORE FREE TOTHL usktd ; 32%
A CURRENT 1 MINUTE FREE | 68

SAMPLE PERIOD.

STATUS:

DELETE NELETE
STORE ALL

To See Tabulated Stored Resuits

The tabulated results are not calculated
until the test has been completed. =)

VY

Press to stop the test. The
results storage will be switched off and
the test will stop.

e
10:48 112385
THY 27-RAUS-1992 THY 27-AUG-1592

Use then
see tabular details of stored results on HPST70ZR STORED TEXT RESULTS
ages . INSTRUMERT SETTINGS soves anaer PRGE 1
p g } thlfu 7 ALARK RESULTS tivnvinmrnssanns PRBE 2
LOSIC RESULTS cvnsvenns brranes PAGE 3
BPY RESULTS souunvs ... PRGE 4
T3 FRRAME RESULYS .. PAGE S
IDPE FRRAME RESULTS ... PRAE 7
SLIPSAWANBER RESULTS 8
TONES RESULTS g

FPress ‘PREV’ or *HEXT’ te view pages
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To Send T1 Line 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

LOOP DOVYN ).

To See Received Signal Details

Press (RESULTS).
Select

Watch the RECEIVER LEVEL change as
you change the transmit level with

(Line Build Out).

NOTE: The change of a measurement
parameter will cause RESTART.

\'I
Y

s

13A
Hu

o)
i
+]

b
i

”,‘//1,;’—"//4,’ 5

5
Gy

R
e
fa

[FULL-T1} FRAME[ D4 ) CODE [B8ZS] THRY (OFF}
FPRTTERNY [ QRSS )

TEST PER1OL [ CONTIRUDUS 3

Gy i
a

DI1SPLAY { S16MAL RESULTS Y

[ STORE 1 MIN ]
RECEIVER LEVEL ~1 dBgsx

L6 B

S.66 Volts Pr-Pk

IMBALANCE .56 Volvs
SINMPLEX CURRENT < 0 mR
FREQUENCY 1544000 Mz
FREGUENCY OFFSET o pen

ROUNE ¥RIP DELAY o ns
ELAPSED TIME 00d 02h 33m Ols

STATES:

BERFH
RESULTS

) HORE
2

A

N
1.\\
1)

ST

’ﬁi%é%;;;a?§%§;ﬁ

W

it

1
1%
Ari rars
o Vbt ]
e,
iy A
o 17

TN
ARtLuN
MR

b
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After Getting Started

Now that youn are familiar with the operation of the instrument and are able to
make the basic measurements, it’s titne 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 RS5-232 connector.

- and set up an AUTO TRIGGERED

Select P
PRINT.

Select and switch the AUDIO MONITOR

Select You can change the USER PRO-

GRAM ERROR RATE and set the tester to transmit an alarm here.

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

Select You can also change the USER PRO-
GRAM ERROR rom here.

You can select alternating loopback type, latching loopback type or MJU
operation.
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, ACTION
if you have the tester with the pulse shape
isplay option. You will need to press

o get back to the other
AUXILIARY selections, press a test
set-up key or to get back to the

set-up / results display.

[ FRINT
BACK FULSE
Lo e

i~ Width 350ns
Nnan Rise 4ing
z 1.0 : L Fall 38R
b ¢ 1 Q/Shoon 1%
= Y UrShoon 152
= W Lvldsx Qdz
E 0.5 4 1 Ti.403 PASS
N
»
&
3
= 0.0 peoTToed :
& - ¢ .
S Positive pulse t L
= ; e
0K o - 8/27/92
REASEUPLAE e aun s 13:28:58
. .
Time (ns) 250 500 756 1000

STATYS:
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Getting Ready For Telecom Testing

This chapter tells you how to set features which apply to more than one
telecom test. Check to see if you want to do any of the things in the following
list. If not go on to Chapter 3 Telecom Testing.

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

u Recalling stored set-ups.

w Storing results.

m Setting long user words.

m Setting the date and time.

m Storing test set-ups.

m Setting the user programmable error rate.
= Generating T1 alarms.

m Setting T1 loopcodes.

m Setting DDS loopcodes.

m Setting VF channel signaling.

m Switching the speaker on and off.

To Select Telecom on Combined Telecom/Datacom Test
Sets

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

Getting Ready For Telecom Testing 2-1




Fast Set Up

There are five ways to set up the 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 Telecom Testing).

Over an RS-232 ink {see Chapter 10 Remote Control}.

Ll

[z

To Automatically Set Frame, Code and Pattern To The
Incoming Signal

77 & B s ”‘/ /f",/ fyi
v

Press {AUTO RESTART

This will also start a new test.
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To Recall a Stored Set-Up

Press [AUX).

Select,

Highlight STORED SETTING NUMBER

and select the set-up you want.

AYX FUNCTION L BSTOREDR SETTLHBE
STORED SETTING MNUMBER [ o H
RCTION { OFF 1

SETTING

[l FACTORY DEFAULT SETTINGS

1 aa

4

3

4 cramaretnanerrans

5 craeearenaer

AYX FURCTION { STORED SETTINGS 1
STORED SEYTING NURBER L U -1
ACTION [ OFF 1

SETTING

3 FACTORY DBEFAULT SETTINSS

1

4

3

4

5

STATUS:
]
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Highlight ACTION

Select

2-4 Getting Ready For Telecom Testing

AKX FUNCTION I $TURED SETTINGS 1

L%

STORED SETTING NUMBER te ]
nction
SETTING
o FACTORY DEFAULT SETTINGS
1
2
3
F
s
STATUS:




To Set Up For Storage of Results

To see the storage space available before
overwriting occurs.

Use {RESULTS}, &

~2T | £3-AUB-1992 08:17|00d 08k 05w | 162
~1T | $9-RUG-1992 08:46] 004 OTh 25n | 14%
27-AUB-1992  19:48] 0O OOk 43w | 1

031d 10R %9n STORE FREE TOTAL usEl | 38z
AT CURRENT 1 MINUTE FREE | 681
SAMPLE PERIGD.

STATUS:
BIAFH

Press {RESULTS ).

Set up the test.

EFULL-T1] FRAME] B4 1 CODE [HBZS] THRU {0FF}
[FATTERN] I GRSS 1

TEST PERIOD [ CONTINUOUS ¥

Highlight BISPLAY [ TROUELE SCal ]

Select the storage resolution you want. NO TROUBLE

Start the test by pressing the

[AUTO/RESTART') key' ELAPSED TIME 004 OCh Oin 18s

STATYS:

STORE E
G
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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
select the number of bytes you want in
the pattern.
Highlight SYNC ON
the mumber of error free bytes you want
the Tester to sync on.

The bits of each byte are shown at the
bottom of the display when the
hexadecimal code for that byte is
highlighted. To select the order of
transmission of the bits:

Highlight EEFT HAND BIT SENT

and select

as shown ,or to transmit bits in the

reverse order.
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AUX FUNCTION

USER WORD (1] BYTE LENGTH [128] IS NOT ACTIVE
SYNC ON [ FULL LENBTH 3

LEFT HAND BIT SENT [FIRST:

i-18 E8U3BCUEU8039088980808089306030503
17-22 [ 808008080 18R, Q1
BE~a8 tSDSHSDEGEDF#FFFFgﬁFFFFD180D13001}
4954 {8001800180018CBBFFFFFFFFFFFFFFFF]

$8=gY  [SSS5ESESSS5EES5ETTTTITIITTIITIINI]
$1-96 [EEEEEEEEEEEEXELES656666665656666)
97-112 [99999999999999994444444444448444]
113-128 [FFFFFFFFFFFFFFFEFFFFFFFFFFEFFFFR]

STATUS!
L

AUX FunRCTICN I LONG USER LORR 3

USER WORD [1} BYTE LENGTH [ SEI I$ NOT ROTIVE
BYNC DN { FULL LENGTH 1

LEFT HAND BR1T SENT [FIRSY)

1-16 £898DCDSGEGS000808080805085008590]

17-32 {8080E )81 580)
33-48 {‘,BQEOSDQESBFFFFFFFFFFFFDISBOlSDD}3
49-64 {8O0IBGOLIBR0180 1
&5-~80 { 3
8196 T 3
g7-112 | 3
112128 [ 1
STATUS:
DECRERSEMIHCREAGE]

DIGIT DIGIT




To change a byte

Hx FUNET IO [ LONG USER WORD 1
Highlight each of the two hexadecimal USER UORD L11 BYTE LENGTH { S@] IS MOT ACTIVE
SYNC &8 { FULL LENSTH 3

characters for that byte and select the

LEFT #AND BIT SENT [FIRST]
byte you want.
1-1é L EC8OT0BLBUBGOSSOBCBOBQEVBLLOBNBY )
17-32 [ 80E0H0Z0B08RDARARAAARSSSESES5203

33-48 [ BOSOB0ECBUFFFFFFFFFFFEQIBOC1800L]

45-64  [BODIBO018C0160 i
65-30 [ H
81-96 [ 3
$7-112 [ 2
113-128 [ H

$TRTLE:
El

To Set the Date and Time

Press . fiUx FUNCTION
CLOCK MODE L RUN
TIME 1815707
BATE 27-RUG-92
Select
STATUS:
TIAE & SELF [ IFHORRE HORE
DRTE TEST [« OF T 10143 -
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Highlight CLOCK MODE

Select

Highlight TIME

and ::

to set the time.

2-8 Getting Ready For Telecom Testing

AUX FUNCTION { TIKE & DATE 1

£LCeCK MODE .
TINE [ 18:59:50
DATE { 27-RAUG-92

ot 1. I

STRTUS:

e e

AUX FUNCTION L TimE & BATE 3
CLOCK MOBE [ SET=UR ]
TINE { 14:00:42 3
DATE { B7v-aus-92 ]

Aux FUNCTION { tIME & DatE 1
CLOCK NODE { SET-uP b
TIAE { 141 ez )
DATE [ 27-RUG-52 ]
STATUSS




To Start the Clock at the Selected Time

AUX FUNCTION T TIME &« DARTE b
s CLOEK HoDE £ RAT
Highlight CLOCK MODE TIME 15105324
DRTE 27-AUE-92
Select
STHTUS:
| N ——
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To Store Test Set-Ups

Set up the Tester with the seitings you
want to store.

Press .

Highlight

STORED SETTING NUMBER :
and select the number of the store you
want 1o use.
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Aux FUNSTION

STORED SEYTING NUMBER ra 3
ACTICH { OFF 3
SEYTING
o FACTORY BEFAULT SETTINGS
b e T L T R R
B iismassasissasrreacrresaaaananes
- T R R PP
B i eeermrrerreasabiitnsannasananae
B o eceresiecisssantittan sy

AUY FUNCTION [ STORED SETTINGS 1
STORED SETTING HUMEBER [ B
LOCK [ 1
ACTION [ OFF 3
SETTING
o] FRCTORY DEFRULTY SETTINGS
3




Highlight LOCK

Select

Highlight ACTION

Select

AUX FUNCTION [ STORED SETTINGS ]

STORED SETTING NUMBER [ ]
LacK § OFF ]
RETION T OFF ]
SETTING
o FROTORY DEFAULT SETTINGS
2 1
3 H
3 .
5 .3

STATUSy

e e R

ALY FUNCTION [ STORED SETTINSS b]
STORED SETTING HUMBER 1 ]
LOCK [ COFF 1
ACTION orF ]
SETTING
0 FASTORY DEFALLT SETTINGS
1 TP TS |
2 PR |
3
4
5

STATUS;
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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 o 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

Use |

and

to select characters.

To prevent overwriting without changing
LOCK.

Highlight LOCK

Select

2-12 Geiting Ready For Telecom Testing

AUX FUNCTION { STORED SETTINGS

STORED SETTING NUMBER {1
LOCK [ aFF
ACTION L OFF

SETTING

FACTORY DEFAULT SETTINGS

(LI AR S ]

STRTUS:

il

e e

AUX FUNCTICN t STORED SETTINGS ]
STORED SETTING MUMBER {1 3
LGAK { oFF 3
RETION t OFF 3
SETTING
2 FACTORY BEFRULT SETTINGS
1 THUX TEST. Basenrvrsarsansrsonnsas 3
2 t 2
3 3
L
3

RUX FUNCTION I STORED SETTINGS

STORED SETTING MUMBER [
ACTION [ GFF
SETTING

FACTORY DEFAULT SETTINGS
AUK.TESTansvauccnsacnranrrrnnresr

AN D

STATUS:

S




To Set a User Programable Error Rate
To set the error rate inserted when TRANSMIT ERROR INSERT is set to

USER PRGM with (BATE).

Press .

Select

Highiight
] PROGRAM ERROR RATE

Select the rate you want.

RUX FUNCTION

STOGREDR SETTING NUMBER o ]
ACTION { OFF 3

SETTING

o FACYORY BEFRULY SETTIHSS

I iiiasidtciacdeaaaans -

2

3

4

5

RUX FUNCTION TDDE ERRGRS & LOOPING]

USER PROGRAM ERROR RATE

D% CGPERATION
ALTERNATING L/B

LBTCHING LAB { GHRNREL 3
MJL OPERATION t SELECT 3
ERANCH HUMBER [
L/E RESYLYS  MAP CODE NAR
HUR~I] Nt

BRANCH NUMBER NAAR

STATUS:
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To Generate T1 Alarms

Press (AUX].

Select

Highlight
T1 ALARM GENERATION

Select the alarm you want.

2-14 Getting Ready For Telecom Testing

AUX FUNCTION [ STURER SETTINGS
STORED SETYING NUMBER e ]
HEYION £ OFF 1
SET i}
o FROCTORY DEFAULT SETTINES
1 NaMsemsatamiaarritaev T Ear ey
2 O S T L
3 O L L T
4 P T R R LR R
H P T T R N T

HMORE
e dorddoe

AUX FUNCTION [ Ti RLARMS 2 LOOPING]
USER PROSRAM ERRGR RATE [ 1E-8 1
Ti ALARM GENERATION t FF B
Ti LGOPCODES
TYPE ( IN=BAND 3 [ LINE {CSW 3
iL.ooP up 18000
L.DOP DOWN 100
FRAKING [ INSERTED H
AUTE RESPDHSE [ OFF 3
TESTER LOGPED [ DOuWN 3

GHESIE YELLGH
ALARM,




To Select T1 Loopcodes

Select for T1 loopcode selection. With ESF framing
lected, you can select in or out of band loop loopcode types. However, with
selected, only out of band loopcodes are offered, the choice is duplicated

on the main page.You can set the tester to respond to the displayed codes,
AUTO RESPONSE 8% or force loop manually, TESTER LOOPED

A T1 and a DDS loopcode may both be selected. The loopcode transmitied
when (LooP UP) or (LOOP DOWN ) is pressed will depend on the configuration

selected with (CoNFiG). DDS loopcodes are transmitted i
elected. T1 loopcodes are transmitted if -

oT
are selected.
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Press .

Select

Highlight
T1 LOOPCODES
TYPE ( IN-BAND )

Select the type of loopeode you want. For
user program loopcodes, select the length
and content.

With ESF framing select in-band or
out-of-band and then the type of lcopback
you want, For user program loopcodes,
select the length and content.
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Aux_FuncTon [rorer cortnes 7]

STCRED SETTING NUMBER

RETION
SETTING
g FRCTORY DEFRULT
1 srEataranmaanya
2 Prwtaarrrannan
2 ewsirannnaaara
4 PersiaEar s
3 PerraisnnnRaa
STATUS:

£ o 3
[ OFF 3
SETTINGS

AuX FUNCTION Iy

I

RLARMS & LOOPING]

USER PROGRAM ERRCR RATE
T3 RLARM BENERATION

Y1 LOOPCODES
TYPE { IN=BRND
nogr up
L00F BOUN

FRAMING

AT RESPFONSE
TESTER {QOPED

STATUS:

LINE
LB

L 1E-3 1
L OFF b
10065
100
[ INSERTED 3
{ OFF 3
{ DOWN 1

& USER
FROGEAN

=07 TRcKS MR T JACH

#UX FUNCYION 1

s

ALARMS & LOGPING:

USER PROGRRM ERROR RATE
T1 Ri-ARM GENERATION

T! LOOPCODES
TYPE { BUT-BAND 3
LOUP UP
Loor Jouy

AUTO RESPONSE
TESTER LINE LOOFED
TESTER PAYLORY LOOPED

STATUS:

LiNE i 0 LG
oY)

{ 1g-2 i
{ OFF 3

b LIHE L=ty ]
00001110 IittIttt
DC111000 Iltisitl

t oFF 1
E DOuM ]
I DouN 1




To Select DDS Loopcodes.

Press . AUX FUNCTION

[ STURELR SETTINGE

STORER SETTING NUMBER ta 1
ACTLON { oFF 3
SETTING
o FACTORY DEFRULT $ETTINGS
Seleet t v e ienaaeir et aanean
P ROPPO PO
4 eeeretaiiieitiaan Vererennas

STATUS:
ETURED

HORE
. .

Highlight

DDS OPERATIO AUX FUNCTICN (DS ERRORS % LOOPINGJ
| USER PROSRAM ERRGR RATE § $E-3 3

select DDS OFERATION L TERHATIHE
&2} ALTERNATING /B EED 3
LATCHING L/B { CHANNEL )
%JU DPERRTION  sELELT 3

PRANCH MUMBER €1
L/F RESULTS  MAP CODE N/R
HUB~1D Hem

BRANCH HUMBER HAR
STRTUS;

TONE ALTER> LT CH TG [REIY)
HATING
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Highlight

ALTERNATING L/B AUX FUNCTION {D2§ ERRORS & LOGPING)
or
TG L B YSER PROGRAM ERROR RATE [ LE-3 1
LAFFCHII\ / foei b - DDS OPERATION [ RLTERNATING 1
whichever has been selected. a3 RLTERNATING LeB
and select the type of loopback you want. LATCHING L/B P— ,
MJU4 CPERRTION { SELECY }
ERANCH NUMBER [
L/B RESULTS MAP CODE 1 2]
HUB-1D KR
ERANCH NUMBER KR
STATUS:
R Moo R e B 0

Press to perform the function -7 .
selected. é//
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To Select VF Channel Signaling

Press {AUX). AGY FUNETI0M AR
USER WORD [I] BYTE LENGTH 1128) IS ROT ACTIVE
SYNC ON [ FULL LENGTH ]
LEFT MAND BIT SENT [FIRSYI
1~te {8083C08080380008080808BE08ICO80SY ]
Select 17-32  [G0BOE0S08I80RCARRAARARSSSSS535H0]
: 33~48 {80808C8080FFFFFFEFFFFFD18Q018001L]
49-64  [B001300180018088FFFFFFFFFFFFFFFF]
6%-80 {558 SETITTTTTITIINITIN]
91-96  [EEEEEESEEEELEIERCE66666666666656]
97«312  [999999995959999 94444444 444440444]
113-128 L[FFFFFFFFFFEFREFFEFFFFFFFFFFFFFFF]
STRTY
Al i 4 - -
Highlight

SIGNALING BITS : Aux FUNCTION [ VP BCCESS 1
SIGNALING BITS { USER PRGGRAN

GN HOOK~ A8 L1137 fBCD [ifji1]

select . OFF HOOK- AF $007  RECD go'ulm

hlghiight a‘nd seleCt the b}'ts yOu W&ﬂt to RX CHANMEL [ 1] (75 0l} HMAPPING [ D3/34 1
set. SIGNALING RESULT (RECD) (31 1()

To see gignaling in all channels, use
FULL/FRACTIONRL-T1 SPECIRL selestions
on CONFIG page.

AUDID MONITOR { OFF

nt

STATUS:
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To Monitor a VF Channel

Press (AUX]).

Select

Highlight
AUDIO MONITOR

select

2-20 Getting Ready For Telecom Testing

RUX FUNCTIDN P Lot USER WD

USER WORD [1] BYTE LENGTH [128] IS NOT ACTIVE
SYNC ON { FULL LEMGTH 3

LEFT HAND BIT SENT [FIRST]

i~18 [30800020808000308080308080008080)
1732 [(808CEDSO0B0B0BORAARRARRDSSISSS580]
33~48 [8D8UBOSCBOFFFFFFFFFFFFE180018001L]
49-64 (80018001 8001 RUBBFREFFFFFFFFFFFEF]

£5-80 L5658 PTTTTTr T TTIvTT
81-96 (EEEEECEREEEEECEEGCE6066066666666]
97-112  [999999999999999944484444 44444444
115=128 L[FFFFFFFFFEFFFFRPFRFFFFFFFFFRFFFF]

FEINTER RORE
DUTPUT T

STRTUS:

RN ER
&M CYL

Rux FUNCTION L VF ACCESS 1
SIGNALING 2ITS I FIXED 1
o HOOK~ AB {il} ABLD £1111y
GFF HOOK~- AB {00} ABCD £0011}

Ry CHANMNEL [ 11 (TS Q1) MRPPING [ D3/D4 ]
SIENALING RESULT (RBOD) 0 1 10

To see sigraling in all channels, use
FULL/FRACTIDNAL-TL SPECIAL selections

on CONFIS wage.

AYDID MCNITOR 7 A g 3

STATUS:

T e B




Telecom 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
— QUT OF SERVICE
TESTING
e SERVICE
UNACCEPTABLE  —
e CORRECTIVE
e SERVICE
DEGRACED —
MAINTENANCE ——
posr 1N SERVICE
TESTING

b PREVENTATIVE

FULL MEASUREMENT LIST
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How a T1 System is Shown in This Manual

CUSTOMER LOCAL | CENTRAL LONG
PREMISES LOGC QOFFICE HAUL
! { \
! ! i
CFE 1] OR DSX

LONG
[ HAUL

Key

CPE = Cusiomer Premises Equipment

C3U = Chamnet Service Unit

<< = Repectersd, metaliic, local looo
showing direction of path

OR = Office Repeofer

0S¥ = Cross Connect

3-2 Telecom Testing

CENTRAL LOCAL
QFFICE LOGP

Dsx Or sy

CUSTOMER
PREMISES




Out Of Service Testing

1 Here you can
Use the instrument os a CSU.
Measure - Freguency
Simpiex Current
Level (o set LBO)
Errors (part of loop from
generating Tester)
1& 7 Alarms

\ Puise shape
P LS JR 0S¥

Z
<« ' H_./

a0

2 0SX OR Csu CPE

|
<<

F>

i
|

Z 2

Z were you can -

LOop Jp rempie CSUs

Generaie the test pattern

Measure . Zrrors {Doth paths)
Delay (round ioop)
Alarms
Pulse shape

Laop down remote CSUs

Telecom Testing
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To Set the Terminated (TERM) T1 Line Interface

Qut-of-service tests, including use as a portable CSU, usually require the tester
to terminate the T1 line. The TERM interface provides a 1000 termination at
the receiver input. The Loopback facility may be used to complete the signal
path if required.

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

\

Use to set T1 INTERFACE
to TERM.

AR

¥
\

= 7

‘ s\_.\\\ -

LEE A RN NN
\‘
S

N
I
b

Have the line power disconnected, @{:
Connect the tester to the T1 interface and /;’;«C’. /
0

have the power reconnected.

it

)
7215
7
7 ’/ ATITI L

7’/1;_/ 7 2. i'é/‘ﬂ;/

0 0
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To Set The Transmit Timing

Use T1 INTERFACE [TRANSMIT TIMING )

Fo select the transmit timing.

If yvou have to be the source of timing

select INTERNAL, otherwise select
RECOV’D (LOOP).

T

s PR, 2,
zf[y; Zi5%
%

s v e

To Use As A Portable CSU / Network interface

You can make tests on the received data while you are using the tester as a

CSU [/ network interface.

You can loop the tester manually (FULL-T1, FRACTIONAL-T1,
FDL and T1 DDS configurations) OR set it to loop when it receives a

loopcode.

To Loop the Tester Manually

Press (AUX])

AUX FUNCTION

STATUS:

STGRED SETYING HUMBER te ]
RETION { OFF 2
SETTING
8 FRCTORY DEFAULY SETTINGS

R W

% ERED HURE
S -
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Highlight TESTER LOOPED
Select TP

AUX FUNCTION £ T1 RLARME & LOQPING)

USER PROGRAM ERROR RATE { 18-3
T

e

ALARM GENERATION [ GFF

TL1 LOOPCODES
Al { IN~BRND ) [ LIBE (TS0
10500

STATUS:

S

LOOF UF

LOGPF DOHN 100

FRAMING [ INSERTED 1
RUTO RESPONSE L OFF M
TESTER LOOPED

1
1

3

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

Press .

Select

Highlight T1 LOOPCODES TYPE
1, and select what you want the
sster to respond to.

I you choose USER PROGRAM you can
select the length (3 to 8 bits} and the
content.

If ESF framing is being used, ensure that
is selected.

3-6 Telecom Testing

AUX FUNCTION

STORED SETTING MUMBER to
ROTION { OFF

SETTING

Q FRACTORY TEFAULT SETTINGS

b3

2

3

4

b

RUX FUNCTIOH { 11 RLARME 5 LOUPING]

USER PROGRAM ERROR RATE [ 18-3
Ti ALRRM GENERRTION [ DFF

Tt LOCPCODES
Tree [ LmME scsw

LOOF up 13000
LOOP DouN 100
FRANING { INSERTED
RUTY RESPONSE i OFF
TESTER LOOPED I up

BTATUS:

IH=ERHQ iﬁiiﬁﬁﬁi

e s

3
H

1




Highlight AUTO RESPONSE
Select

Highlight TESTER LOOPED
Select

RUX FUNCTION

1 Tl RLARMS % LOUPINGI

STRTUS!

et

USER PRUGRAM ERROR RRTE [ 1E-3 i
Ti ALRRM BENERATION { OFF 1
T LOBPCONES

TYPE [ IN-BRRD 1 [ LINE {C&Y) b

LOGP yp 106000

LOGP BeuN 100

FREMING [ INSERTED b

AYTH RESPUNSE

TESTER LOOPED L uP i

AUX FUNCTION

{ Tt ALARMS % LOOPING]

STRTUSt

e T s

USER PROGRAM ERROR RATE [ 1f«3 b
T1 ALARM GEMERATION [ oes 3
Tl LOOPCODES
TYPE £ OIN-BAND 1 [ LINE (CsW) 3
LOOP UP GO0
LOGOP DOWN 60
FRAMING [ INSERTED 1
AUTD RESPONSE [ on 3
TESTER LOOFED e o]
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To Set the Tester to Respond to a T1 Loopcode (Out-of-Band)

Out-of-band loopcodes are only available with ESF framing, and are carried in

the Facilities Datalink (FDL).

Press (AUX).

Select

Highlight LOOPCODES TYPE
Select

Select the code you want the Tester to
respond to:

3-8 Telecom Testing

RAUX FUNCTION

STORED SETTING NUMEER T
RCTION [ OFF

SETTING

13 FACTORY DEFAULY SETTINGES

i

2

3

4

s

. B o) HUIRE
g D

ALK FUNCTION § Ti ALRRMS % LOGFING]

USER PROGRAM ERROR RATE

T{ SLARM GENERATION

Tt LOOPCODES
TYPE

{ IE~-3

[ OFF

3
H

[ LINE {CBUj b

Ti LCOPCODES

TYPE { DUT-BRMD ]
L0OP UP
L0OP DOWN

BUTS RESPONSE
TESTER LINE LOOPED
TESTER PRYLOAD LOCPED

STRTUS:
FRCLOHE

LINE
(C3U

1osuy

LOOP UP DODO01II0 L3riiily
LOOP DOUN 00111000 11585101
AUTOD RESPONSE [ OFF 1
TESTER LINE LOCPED { DOuUN 1
TJESTER PRAYLOAD LOOPED [ 2OUN 1
STRTUS:
(e e i
RUZ% FUNCTION [ 71 ALARMS & LODPING]
USER PROGRAM ERROR RRTE [ 1E-2 H
T1 ALARM GENERATION [ OFF 3

[LINE LGS

Go0B1110 11141918
0011000 11111118

[ ofF
{ poun
[ DOuWH

ot 1t 1




AUX FUNCTION [ T: ALARMS & LOOPING]

Highlight AUTO RESPONSE
Select

USER PROSRAM ERROR RATE [ 1E-3 1

T: RLARM GENERATION { OFF 3
Ti LOOPCODES
TYPE [ OUT-BAND } [ LINE {CSW) H

LO0P UP DOCGOI:10 $21518542

LOOP DOWN DOLIZ000 $11d288:

AlITY RESPONSE

TESTER LINE LOGPED I DOWN 7

TESTER PAYLOAD LOOPED [ DOWM b
BYRTUS:

R

AUX FUNCTION { Ti{ BLARNMS & LOOPING]

Highlight TESTER LINE LOOPED
USER PROGSRAM ERROR RATE { 1E~3 ]
and TESTER PA‘YLOAD TL ALARM GENERRTION [ OFF 1

TL LOCPCODES

TYPE [ OUT-BRNE I [ LINE (LS5 1
LOfP UP 0ODOILIG 1181384y
LOOP BOWN BOEISGOC 11842813
RUTO RESPONSE o 3

TESTER LINE LOOPED L houn
TESTER PAYLORD LOCPER m_:
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To Make Fractional T1 (n x 56 / n x 64 kBit/s) Tests

Press (COTFD).
Select

Select the frame,code and patiern you
want.

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

The example shows a2 2°15—~1 PRBS
transmitted in a 192 kbit/s Intermediate
Bit Rate (IBR) in timeslots 1, 2, and 3.

3-10 Telecom Testing

ERRUE[ D4 I COME [B8ZS3 THRU [OFF]
1

LPRATTERN] [ GRSS

TRANSMIT  [®iuusawarisrarsrssnsrans 1 B4kb/s

{RX ASTX)

TEST PERIQD { CONTINUOUS 1

DISPLRY { ERROR RESULTS ] [ LOGIC 1
{ fLL RESULTS 1 § STORE OFF 3

ES 1

EFS 38

HEFS 97.4382%

ERRORS 1

AYERAGE ER 4, 0E~07

CURREMT ER 1.8E-0%

ELAPSED 7IME 004 80k OOm 38¢

BORE
[

{PATTERN] [ 2~15-1

[ Nx64k ] FRAMEL D4 I COBE [B8Z§] THRU {OFF}

TRANSMIT Cowlou.ivriainvrinarans 1 Ts04
[RX RSTX]
TEST PERIOD [ CONTINUOUS 1
D1SPLAY i ERRDR RESULTS 1 ! LOSIC 1
{ ALL RESULTS 1 [ STORE OFF 1
ES 2
EFS 8%
HEFS 1680, 0007
ERRORS a
RYERRSE ER a
CURRENT ER o
ELRPSED TIMNE 004 GSh Olm 25s
STATYUS:




To set the recei
mapping select

I nx&4k ]} FRAME[ B4 3 CGDE [B8ZS] THRU [GFF)
{PATTERN} [ 2%15-1 1

192kb/s
€4RkDAS
- 117 1 TEST PERIOD { SONTINUGUS b3
To define your own receive timeslots select Jsr PERIOD { CONTINUOUE T ¢ Lesrc )

{ ALl RESULTS 3 { $TORE OFF 1

ES o
EEs ki3
REFS 460.000%
ERRORS o
AVERAGE ER o
CURRENT ER o

ELAPSED TINE Cdd 00h Olm 13s

Highlight RECEIVE , and select [ ootk 3 PRANEC D4 ) CODE [BSZSI THRU [OFF3
. . . [PATTERN] { 2°1S5-1
the timeslots that contain the incoming TRARSHIT  {HMK.L1viuussrncnroneens 1 192knss
BR ERECEIVE] [iavsnnvansns L 1 192kb/s
I - TEST PERIOD { CONTINUOUS b
. DISPLAY { ERROR RE‘SULTS 11 GI1C ] I
The example shows the selection of i ALL RESLLTS SIETE
3 ES o
timeslots 13, 14, and 15. ES i
#EFS 100. 000%
If results storage or graphs of results are SERRGE ER 5
required, start the test by selecting the CURRENT ER °
storage resolution and press (RESTART ) ELAPSED TINE 00d 00h 0On 3is
STATUS:
TTORE TTORE T
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To Transmit Errors and Alarms

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

To Transmit Errors

You may choose the type of error and the error rate.

To Choose the Type of Error

G2
=

Tz 777777 s s i

4 Y ek
Use to set the type of error you 2 /{:' 7
want to introduce. e s

To Choose the Error Rate

You may choose: .: Z:%

To add errors singly . N i 7
To add errors at a fixed rate of 1E — 3. K : //7,;';’/7’/1’ =
To select the error rate. Jit

s

7
¢
i

i
7
7

% 7
5, ':,,‘
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To Add Errors Singly

Use to select ERR FREE.

Press (SINGLE) to insert an error.

To Add Errors at a Fixed Rate of 1E — 3

7
‘ 7

2

1

4 b
i St e
TG B 5 W S Lo ]

e

s

Use {RATE } to select 1E — 3. G '73@

To Select an Error Rate

;_m’z‘y// /////‘// // et oy

;}/c i;{:,'/’ .’iﬁ%{ﬂ PR

&

Use to select USER PRGM.

SN

%
EALIERLLY AT
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RUX FUNCTION L STURED SETTLINDE
Press . STORED SETTING NUMBER [o 1
Select ACTION { OFF b

SETTING
k4] FROTORY DEFAULT SETTINGS
“
STATUS!
HORE
T e

AUX FUNCTION t *1 ALARMS & LOOPING)
Highlight ‘USE_R PROGRAM ERROR YSER PROGRRM ERROR RATE [ERE 1
RATE Ti ALARM GENERATION { CFF 1

T1 LOGPCCDES

TYPE { IN=BRND ) [ LINE (CSU3 3

LOgP UP igaoc

1.00F DOWN icg

FRAMING [ INSERTED ki

AUTC RESPONSE [ on ]

TESTER LOOPED L poun :
STATUS:
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To Transmit T1 Alarms

Press (AUX).
Select

Highlight
T1 ALARM GENERATION

Select the type of alarm you want.

AUX FUNCTION

[ STLRED SETTIRGS

EL I R

STORED SETTING NUMBER to i
AGTION t OFF 1
SETTING
o FRCTORY BEFAULT SEYTINGS

aux FURCTION

[ Ti ALARMS & LDGPING]

USER PROBRAM ERROR RATE [ 1€-3 b
TL ALARY GENERAYION
TiL LCOPCOBES

TYPE € IN-3ANE ) [ LINE (CS43 1

LOOP UP 16008

LOOF DOu 100

FRAMING { INSERTEZ ]

ALUTE RESPONSE { BFF 3

TESTER LOGPED { BounN i
STATUS:

[ ALL OUESEE VELLOY
83 BLARN
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To Transmit and Monitor Signaling Bits

Press [PATTERN].

Highlight [PATTERN]

Select

Highlight [SPECIAL]

Select

Select the test signaling bits AB( ABC
D with ESF),the CHANNEL you want to
send them in and the signalling bits to go
in the OTHER channels.

3-16 Telecom Testing

[FULL-T1l FRAMEL D4 ] CODE [BBIZS] THRU (OFF)
1

L arss

TEST PERIOB [ CONTINUOUS 1
BISPLAY I ERROR RESULTS ] [ T1 FRAME ¥
{ BASIC RESULTS ] [ STORE OFF 1

FATTERN JFECIRL
Sttt a——————

ES C
ERRORS 1
00F EVENTS 0
COFA EVENTS 0

ELAPSED TIME 00d 0Ok O0m GB3
STATYSE

[FULL=T1] FRAMEL B4 1 COBE [BSZSI THRL (HEF}
[SPECIALD
SEND AE LU CHRAREL { 1] BTHERS {011

DISPLAY SISHALING BITS [ ALL 1
HARPING { B3/D2% }

Channels 1m24 signaling bits
>3

(FULL~T1) FRAMED D4 ] CODE [BE2S] THRLE {OFF)
7sPECTAL) BN G T S .
SEKD AR [Of{]—+CHRNHEL [ L3 GTHERS [o1]

DISPLAY SIGNARLING BITS [ ALL 1
BAPPING f B3/34 3

Crannels 1-28 signaling bits
AR A3

o1 3 o7 o1 13 ot 19 ot
cz 3 [+3-3 0L 4 01 20 ot




Highlight DISPLAY SIGNALING BITS

To display signaling bits from one channel
select E.

To display signaling bits from all channels
select &

Highlight MAPPING

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

To return to the error measurement
display.

Highlight [SPECIAL]

Select

[FULL~T1] FRBME] b4 ] CIDE [BS2S] THRU [OFF}
{SPECIRL] £ SIBNALING BITS TESY ]
SEND  R3 [O01)—+CRANKEL [ ] OTHERS [01]

DISPLRY SIBNALING BITS
MRPPING £ D3/Da ]

Channeis 1-24 signaling bits
AE A

04 433 0 ai i6 at 22 o
05 733 i1 [:H 17 o1 22 o
06 01 i2 Q1 18 o0 24 0l

STATUS:

L1 ___

[FULL-TII FRAME{ B¢ ] CODE TEBZS] THRU (OFF:
[SPECIALY [ SIGHRLINE BITS TEST

SEND AR {OL]==*CHRNNEL [ 1] OTKERS [0:}
DISPLAY SISHALING RITS [ BLI 3
MAPP NG
Channels 1+24 signaling bits
233 Az A3
21 a1 o7 o1 13 o1 19 01

FFULL~TL] FRAMEL D4 ] CODE [B62ST THRY (OFF}
¢ aRss 3

TEST PERIQD [ CONTINUOUS 3
pIsPLAY [ ERROR RESULTS ]
{ BASIEL RESULTS )

[ Ti FRRME 1
{ STORE OFF 1

ES g
ERRORS i
OOF EVENTS 1]
COFA EVENTS 0

ELAPSED TIME 00d 00h GOm 58s

STATUS:

P E TRR
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To Trace Timeslots

The instrument transmits a binary code of the timeslot number in bits 3 to 7 of
each timesiot (bits 1,2 and 8 are 1’s). When a SINGLE timeslot is selected the
binary code is displayed. When ALL timeslots are selected, decoded timeslot
numbers are displayed for all timeslots.

Press (PATTERN ). [FULL~T1] FREMEL D4 1 CODE [B82ZS] THRU (OFF)
I oRes 1

TEST PERICD [ CONTINUGUS

Highlight [PATTERN] e Lo LA )
ES C

lect
Select ERRORS 1
O0F EVENTS o
COFRA EVENTS 0
ELAFSED TINE 0dd 00h U0m %8s

STATUS:

Highlight [SPECIAL

[FULL-T1] FRAMEL D¢ ] CODE [BRZST THRU (OFF)
[y I T IRESL DT CHECK 3

BISPLAY TIMESLOT MRP [ RLL |

In this case the timeslots are not being

cross connected and so do not change 16 Biva TS Biss 18 Mt TS Biss
positions. 02 ¥502 08 TSOE 14 TS14 20 1820

03 1808 0% 7809 15 TS1% 21 1821
04 TS04 ig Tgic 16 TS1S 22 1822
05 T30S 11 T4 17 TS17 23 TE23
06 TS06 2 TS12 18 7518 24 Tg24

STATUS!:
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[FULL~TLI FRAMEL D4 1 CORE (BEES] THRU {QFF)
- . [SPECIALY { TIMESLOT CHECK
Highlight

DISPLAY TIMESLOT MAP

DISPLAY TIMESLOT MAP t SINGLE 31 € B

To display the timeslot code for one
channel select

Menitoring timeslcr 8

11010001

STATUSy
DECRERSE
LISIT

To display the decoded timeslot numbers [FULL-T1} FRAMEL B4 ] COPE [B826] THRU (DFF)
[SPECIAL} FNEGEEIEMPRIE T —
for all channels select

DISPLRY TIMESLOT MRP { RLL b

T8 Bits T$ Bivs TS Bits t$ Bits
01 TSe1 a7 TS0v 13 1812 19 TE19
082 TS02 08 TS0B 14 1514 20 ts20
03 TS0 Q9 TE09 18 131% 21 Tsa1
04 TS04 10 TSI 1% T8i6 22 Ts22
o5 TS5 11 OTSis 17 T8t7 23 1823
06 T$de 2 Téi2 18 TSi8 24 TS24

{FULL~T1] FRAME[ B4 ] CORE L3828) THRY (OFF)
To return to the errcr measurement KA © arss i
display.
TEST PER1SD [ CORTINUOUS 1
. . DISPLRY [ ERROR RESULTS 7 [ T!1 FRARME 3
Highlight [SPECIAL} [ BASIC RESULTS ] [ STORE OFF 3
. ES 0
Select | ERRORS 1
00F EVENTS 0
COFA EVENTS G
- ELAPSED TIME (G0d OO0k GOk 583
Tu RPECIAL
?‘H i ;» EL
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To Make Out-of-Service Tests at the Customer Premises

T1 and Fractional T1, Level {for LBO setting), Current, Frequency and Pulse

Shape

Press [CONFIG).

Select

Highlight TEST PERIOD
Select

3-20 Telecom Testing

FRAME[ 34 1 CODE [B82$1 THRU [OFF]
[PATTERN] [ GRSS ]

TRANSMIT [Messnrarnonnrenverasnrnas 1 édkbrs
TRY ASTHI

TESY PERIGE [ CONTIRUOUS
BISPLAY { ERROR RESULTS ] [ LESIC 1
[ BRLL RESULTS 1 [ STGRE OFF 3

ES 1

EFS 8

XEFS 97.436%

ERRORS 1

AVERAGE ER 4,0E~-07

CURRENT £R 1, 6E-C%

ELAPSED TIME OCd GOh CCn 38s

STRTYS:

[FULL~TI] FRAMEL D4 5 CODE [BBIS] THRY (QFKE)
[PATTERN] { QRSS I

TEST PERIOD [ERRGELIENIE]
2ISPLAY I ERRGR RESULYS J { ¥1 FRAxE 1
{ BASIC RESULTS ) [ STORE OFF 1

ES 0
ERRORS 1
QOF EVENTS 0
COFA EVENTS 0

ELAPSED TIME OCd OCh 0Zm 255

STRTYS:
IE

z 24
Houss R HouRg




Press o 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 Tester transmit LBO.

For round trip delay measurement use the
QRSS test pattern.

For high resolution round trip delay
change [PATTERN] to [SPECIAL].

[FULL-TLY FRAMEL
[PRTTERNY [ QR$S

P4 1 TUPE LBELSD THRU (QFF)
1

TEST PERIGD [ TONTINUOUS 3
AL REZULTE ]

BISPLRY £ G

[ STORE OFF 3

RECEIVER LEVEL

IMBALANCE
SIMPLEX CURRENT
FREQUENCY
FREQUENCY OFFSET
ROUND TRIP DELAY

T dBdsx
17 dBn
5.73 Yolvs Pk~Pk
0.1 Yolrs
< 10 mAR
1544000 Hz
0 ppm

ni
ELAPSED TIME CQd OOh 10m 37s

You can now check SIMPLEX CURRENT and FREQUENCY readings.
Current is best checked with an all 1’s (max current) 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 Tester to get the correct

RECEIVER LEVEL.
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Pulse Shape.

If the Tester has the optional Pulse
Shape display facility

Press {AUX).

Select
Highlight ACTION °
Select

If you want
shape select

he displayed pulse

Before you run the measurement

Setup Content” In chapter 2.
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STATYS:

L1 |

o width 3%9ns
' N e Rise 41ns
2 1.0 4 K Y Fal: %8ns
5 | 1 O/$hoot i%
4 ' Urshoot  15%
ol v Lwldsx QB
s 0.5 b Ti.408  pass
4
= B
4 )
A heaannd wn e maan—ua
E 0.8 ool
[ wesitive pulse ' .
2 L
0.5 - EECRS S V) 4 A
N MEABUrINg . sy vn 13:26:56
Time {ns) 250 &00 780 100
STRATUS:
L B | FRINT
BHACK PULGE
e B e
AUX FUNCTION I PULSE SHAPE ]
ACTION [ OFF ]
HASK L Ti.403 1
TRIGEER EVENT { DISABLED 3
STORES PULSE NUMBER [ 1
LOCK [ OFF 1




To display the pulse shape

Highlight ACTION

Select

To store the display

Select

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

JCERY Width 3%5ns
' e Rise 4B8ns
CUE ! T Fall  43ms
= 1 3 G/Shoot an
- 3 ' usShoor  19%
= Vv beldsx CdB
£ 0.5 - H Pl Ti.e08 PASS
= 1 H ¥
- e f Ry
£ 1 £l '
- AR, fi .
5 00 poererT / :
= . &
3 negative pulse i
g 1
0.5 LR 8427792
: MERSURINE . r o nxs 17110188
Time (ns 250 500 750 1000

AN Widnh 350ns
i AP, Rise dins
& 3.0 ! Y Fall a8ns
3 i Y1t B/Shoot 17
Z ) | U/Shest  15%
= i v Lvldsx QdB
£ 0.5 A K L Ti.408 PASS
= '
= 1
@ 1
£ ¥
= 8.8 T, '
£ — ¢ -
£ pesitive pulse ' .
= 1 P
0.5 - Leas’  grptese
i BEASUPINErn s n - 18:28:56
Time (ns} 250 %00 TS0 166D
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To Measure Round Trip Delay with Higher Resolution

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 (PATTERT)

Highlight [PATTERN)]

Select

Highlight [SPECIAL]

Select B
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[FULL-T1] FRAMEL B4 ] CODE ([B8ZS] THRY EOFF:
H

U arss

TEST PERIOD { CONTINUGUS 1
DISFLAY [ ERRDR RESULYS 3 [ Ti: FRAME

{ 3AS7C RESULTS § ¢ SYORE OFF 1

ES 1]
ERRORS 1
00F EVENTS g
COFA EVENTS ]
ELAPSED TINE 0G4 0Oh OOm 585

STATUS:

"HITERR PRl LA

[FULL-T:] FRAMEL B4 ; CODE [B825] THRU (OFF)
TSPECTIAL ] ANENERIGEE N N
ROUND TRIP DELAY TRRNSMIT TIMESLOT £ 11
RECEIYE TIMESLOT [ AS TRANSMITTER ]

BISPLAY HIGH RESOLUTION ROUND TRIP DELAY

Round Tripg Delay in timeslac |1

0.0008 ms




[FULL-T1] FRAMEL B4 1 CODE [B82S] THRU (AFF}
[SPECIRL] { HIGH RESLN RT DELRY

. . . ROUND TRIP DELRY TRANSMIT TINESLOT
Select the transmit and receive timeslots . RECEIVE TIMESLOT [ RS TRANSMITTER 3 € B

DISPLAY WIGH RESOLUTION ROUND TRIP DELAY

Reund Trip Delay in rimesliot

0.000 ms

To return to the error measurement
display.

EFULL-T1] FRAME[ B4 1 CODE [BBZS] THRY {(OFF}
XN ¢ HiISsH RESLN RT DELRY 3

ROUND TRIP DELBY TRANSHIT TINESLET o1
RECEIVE TIMESLOT [ RS TRANSHITTER 3
Highﬁgh’c [SPECIAL] DISPLAY KISH RESOLUTION ROUMD TRIP DELAY

Round Trip Dalaw in timeslor i

C.0C0 ms

Select

STATUS:

SFEL Il
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To Monitor Errors at the Customer Premises.

The 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
another Tester.

With the 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 RESTART and select the error type that
you want to DISPLAY in “real time”.

Local loop Tests

CENTRAL
CUSTOMER OFEICE
PREMISES (OR FAR END)
PATH B
-
FATH A
TESTER TESTER
USED AS A CSU/SMART JACK TRANSMITTING PATTERN
AND MONITORING ERRORS AND MAKING ERROR
MEASUREMENTS
SHOWS - SHOWS -
CRRORS PATH A ERRORS PATH A 3 FATH B
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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 3-30.

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 Tester.

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

End-to~End and Round Trip Loopback Tests

CUSTOMER CENTRAL CUSTOMER
PREMISES OEFICE FREMISES
PATH B
AN /
PATH A PATH C
TESTER BEING TESTER TESTER BEING
USED AS A (3W/ TRANSMITTING USED AS A SU/
SMART JACK AND PATTERN AND SMART JACK AND
MONITORING MAKING ERROR MONITORING
ERRORS MEASUREMENTS ERRORS
SHOWS - SHOWS SHOWS ¢
ERRCRS PATH A FRROBS PATH A, ERRORS PATH A
FATH B & PATH C AND PATH B
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To Loop the CSU, Network Interface, or Tester at the Customer Premises using
a T1 In-Band Loopcode

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

ALK FUNCTION CSTORED SEVT [H5S
Press . STORED SETTING NUMBER [ o P
RETTON £ oFF 3
SETTING
0 FACTORY DEFAWLT SETTINGS

AUX FUNCTION { Ti ALRRHS & LOOPING)
Highlight TYPE ( IN’BAND USER PROSRRM ERROR RRTE [ 1£-3 |
Select the loopcode that the far end CSU, T3 ALARN GENERATION torr 1
Smartjack or tester will respond to. TR T s

LooP UP 19008
If ESF framing is being used, ensure the Loo® poun 190
. : FRANING [ INSERTED 1
LOOPCODE TYPE is set to . AUTO RESPONSE 1 oarr )
R ¢ TESTER LOCPED { BHUN 3

STATUS:
1HE

=511
R T IRCY

USER
PROGRAN

3-28 Telecom Testing




AUX FUNCTION T

RLARME & LODPING}

Highlight AUTO RESPONSE |
Select QFF

USER PROGRAM ERROR RATE { 18-3 ]

Ti ALARM BENERRTION t GFF 1

T: LOOPCORES

. . . TYPE  IN«RANE ) L THE B{Ehit
Highlight TESTER L.OOPED | Laop op To06a
: ~ LoOP Boun 100
Select FRANING [ 1HSERTED 3
AUTO RESPONSE t ore )
TESTER LOGPER ¢ DOuN 3
STATUS:

LIHE
{0500 g

A, e

U R L ! il
To send the loop code. &“? ¢ ;ﬁ% 2 /{z' 47

41. BE e A
Press {LOOP UP). 4,;: %,4'4’3@4% oL
For round trip loopback tests you may vz Y

, o

7 G
. 7 PASE n
need to press (LOOP UP) twice. /};;-g:{f,ﬁ,ﬁ‘:%?%i,

»%t :

Telecom Testing 3-29




To Loop the CSU, Network Interface, or Tester at the Customer Premises using
an Out-of-Band T1 Loopcode

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

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

procedure.
Press {AUX} Al FUNCTZION [ Ti ALARMS & LOOPING)
USER PROGRAM ERROR RATE [ 1E-3 b
Select
= T! RLARM SENERATION I OFF 3
, . Tt LOOPCODES
E TYPE kL B { LIAE (08t 3
nghllght TYPE LO0P UP QCO01310 111351112
L00FP DOWA 65111006 1115111
Seiec‘t AUTO RESPONEE [ CBFF b}
TESTER LIRE LOOPED i Doun ]
TESTER PRYLOAD LOOPED { LOWN }
STATUS:
ALK FUNCTION [ T1 ALARHME & LOQPINGI
Select which loopback you want:
USER PROGRAM ERROR RATE [ 1f«2 1
T1 RLARNM SENERATION T agf 3

Ti LOOPCODES
TYPE [ our-BRED ] WEREISELES

) LooP uP Q0GLE010 14321114
The LOOP UP and LOOP DOWN codes LoaP Doun 00180100 11311111
are shown on the display. AUTO RESHONSE [ eEF 1
TESTER LINE LOOPED [ DOWN ]
TESTER PAYLDAD LOOPEER [ DOWH I
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Highlight AUTO RESPONSE

Highlight TESTER LINE LOOPED
~ and TESTER PAYLOAD

LOOPED
Select T

To send the loop code.
Press (LOGF UF).

For round trip loopback tests you may
need to press (LOOP UP} twice.

AUX FUNCTION

L T1 ALRRWMS & LOOPING)

Ti LOOPCOBES

LaoF yp

STRTUS:

USER PROGRAM ERROR RATE [ 1E-3 ]

Ti ALARM GERERATION T GEF 1

TYPE [ OUT-BBNE 1 [ SMRRTJIRCK ]

LOok DoUN 0DLGG100 111:1348
RUTD RESPONSE [ CFF ]
TESTER LINE LOOPED [ LOwN 1
TESTER PEYLORD LOGPED

0010010 111114181

i ’(’/ " ‘i in"ff“

‘,f AP /{,ﬁ{ég?fjf// o

o]

‘l‘:\\' "'\:\\
N
-3
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To Set-Up the Tester for a Looped 15 Minute, QRSS, T1, Logic Error Test

Press (FRAME).
Select ESF

Press {CODE}.

Select AMI or

Press .
Select QRSS .
Highlight TEST PERIOD
Select s

Press (RESULTS).

To Run the Test

LFULL-T1] FRAME[
EPATTERN] [ QRSS

D4 ] CODE [ AMI] THRY (OFF)
1

TEST PERIOP [ IS

MINUTES 3

BISPLRY [ EREOR FEIULTS 1HEEERC) Ev 3
{ BASIC RESULTS 3 [ SYORE DFF 1
ES 1
XEFS 86, 154%
ERRORS 1
AVERAGE ER £.5E-08

STRTUS!:

ELAFSED TIME GO« O0Oh O0m 265

A test will have started when you changed parameters. To start a new test

press (RESTART ).

The Tester at the central office will display go and return path errors. If a
tester is used as a CSU / network interface at the customer premises, use
on that 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.
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To Test, to Arm and Loop Westell or Teltrend Intelligent

Addressable Repeaters.

Press (CONFIG).

Select

Press (AUX).

Select

Highlight TYPE (IN-BAND)

Select

FRAME{ D4 1 CEDE [BSIS) THRU (OFF)
{PATTERN] [ QRSS 3

TEST PERIOD [ CONTINUQUS 1
DISPLAY [ ERROR RESULTS } [ LOBIC 3

FULL~T3 I HcSik RS WF. MgRE
. - -~

L BARIC RESULTS I [ STORE OFF §
ES 0
XEFS 100.000%
ERRORS 0
RVERAGE ER 0

ELAPSED TIME 0Dg 0Oh f2m S¥3
STATUS:

AU FUNCTION

USER PROGRAM ERROR RRTE [ 1E-3 1
T1 ALARM GERERATION { OFF 3
Tl LGOPCODES

TYPE ( IN-BRANB ) { LINE (CSi2 ]

LGOP UF 19060

LO0P DOWN 190

FRAMING { IMNSERTED b
AUTO RESPONSE { OFF 3
TESTER LOOPED { DOuUN M

@IOS EFRS
QO LHE|

HOKE
LT L1

AUX FUNCTION I TiL ALARMS & LOOPING]
USER PROSRAM ERROR RARTE [ (E-3 b3
T1 ALARM SENERRTION f OFF 1

T1 LOOPCODES
TYPE - ¢ ik-eRND ) [T

LOOP UP

LEOP DOUWN ioe

FRRMING [ INSERTED i
AUTO RESPONSE [ OFF 1
TESTER LGOPED { BowN H

STATYS:
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Highlight RBOC

For a Regional Bell Operating Company
Type, select the RBOC, or to choose
Westell or Telirend, select N0

The tester has built-in firmware for each
RBOC depending on whether they are
Westell or Teltrend.

Select
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AUX FUNCTION £ 1 RLARMS & LODPING]

DSER PROGRABM ERROR RATE I 1E-3 3
T1 BLARM GEMERATION [ OFF 1

1 LOOPCODES
TYPE ( IN~BAND 1 [T RDDRESSRBLE

REOC [ WESTELL

1
1
REPERTER MNUMEER [ 20 3]
1

BLTION { OFF
FRAMING { INSERTED 1
BUTO RESPONSE t QFF 1
TESTER LOOPED [ BOWH 3
STRTUS:

HUNE SIER T TECH BEll
L

NTHEX THURE
| il

ALY FUNCTION I Ti RLARMS & LOOPINE]
USER PROGRRM ERROR RATE [ 1E~-3 ]
Ti ALARM GENERATION T OFF 1

Ti L.40PLQDES
TYPE ( [f~BAND ) [ ADDRESSREBLE 1
REQC T NONE 1 4 1
REPERTER NUMBER 7 20 3
3

RCTIDN [ OFF
FRAMING { INSERTED 1
AUTO RESPONSE { OFF H
TESTER LOOFEBR { DOWN H
STATUS:




Multi Pattern Testing

Three multi pattern tests are available:

Bridge tap test with selectable seconds / pattern.

Fixed program (all 1’s, 1:8, 2:8, 3:24 and QRSS) with selectable minutes /
patiern.

User program with selectable pattern and selectable time / pattern.

If long user word 1 or user progra e required as patterns:

Select long user word with
Select user program with PATTERN !

To run a multi pattern test, use _;
time / pattern and user program patterns.

Press
Set [PATTERN] / [MULTI PATTERN] / [SPECIAL] to 3

Set DISPLAY

The following example of a muiti pattern test is for a bridge tap test.

To Run a Bridge Tap Test

AUXx FUNCTION

Press {AUX]. USER WORD [3] BYTE LENGTH [128] 1§ BT ACTIVE

SYRC ON [ FULL LENGTH 1

LEFT HAND BIT SENT (FIRSY)

1-18 {8086L030B0B000808020808080C08080 )
1732 £8¢ O8080RRRARARF i2h]
33-48 I B0B0BOB0BOFFFFFFFFFFFFG180018001)
464 [BO018CD1800LBOBEF FEEFFFFEFFFFFFF]

65~80 {555 TITIVTTTVTIIITTY
81-96 [EEEEEEEEEEEEEEEE66666666666666681
97=112 [99999%9599999999444 4444444444944 ]
113-128 [FFFFFEFFFFFFFFFFFFFFFFFFFEFFERSF]

FRINTER HURE
FUT [t i

STATUS:
L GHE U

Onie S RULT L
FATTER
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For bridge tap or fixed program tests,
select the time/pattern.

For user program, select the patterns and
time/pattern.

Press (PATTERN ).

Select

Cursor up to and select

Highlight MULTI

Select
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AUX FUNCTION L MULTI PATTERK SETUP]

To rfun & rulti-patvern test, select “MYLTI~
in whe { PATTERN, KULTI, SPECIAL > field.

BRIDSE TAP TEST [ BC z SECS / PATTERN

FIXED PROGRAM [ 3 3 MINS ~ PRTTERN
USER PROGRAMN

FATTERN TINE / PATTERN

1 ¢ ORS§ 1 L 8: nins }

2 [ 3-IN-24 3 { 2; mins 1

3 b ALL ODNES 1 { S: Mins 1

4 [ ALL ZERO 1 { B: MINS 1

§ [ =18 b { E: MINS ]

6 1 iuiN-Z ] { ¥ MINS ]

7 [ S5 OCTETY 3 L S: HINS )

BETWEEN PRTTERN CODE [ 41111040 )

STRTUS:

LECRERSER | HURERSE :
i i

TFULL~T1] FRAMELSLCO6] CODZE [BBZS] THRU (OFF)
IR  oRsS i

TEST PERIOD [ CONTINUOUS ]
DISPLAY [ ERROR RESULTS ] [ LOGIL 1

[ BASIC RESULTS 1 [ STORE 0FF )
ES 4]
HEFS 100.000%
ERRORS ]
RVERAGE ER 0

ELAPSER TIME 00d 9Ok Oim OSs
$TRTYS:

FATTERN J§ NULTL 5
AT

TFULL~T17 FRAMEISLC96Z CODE [BBZSY THRY (GFF)
I MULYD SN ji
Use BUX page to CUSTOmiXe patiern Test
times, and user PATTErn SUITE PATTErmS.

TESY PERIOD [ CONTINUQUS ¥
RISPLAY [ ERROR RESULYS 1 [ LUSIC 1
[ BASIC RESULYS I [ STORE OFF 1

ES o
ZEFS 100.50C%
ERRORS o
AVERAGE ER 0

ELRPEED TIME 0Cd 0Oh DSm 18s




{FULL-T1) FRAME(SLC96I CODE [BBZS} THRY {OFF)
L MULTI 3 { ERIDGE TAP TEST 3

PIGSS RESULTS ) to highlight DISPLA.Y lse AUX page to customize pattern test

times, and user patters Suite patterns.

TESY PERIGD [ CORTINUOUS 1

BISPLRY [ORULYY PRITEREN ]
[ STGRE O#F ]
[ PABE § 1 ERRGRS ERR SECS BYNC SECS
ALL ONES wraa Cean PR
Select oy T X . s
1:4 a3 ] 20
¥izE ) 33 &
1:7 PP PP [P
i:8 . rres e
2:10 aery

COMPLETED LOOPS
STRTUS:
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To Test Using a Customer Protocol

You may use the instrument as an interface between a protocol analyzer and

a T1 circuit. You may drop and insert up to 6 T1 timeslots or the ESF or
SLC-96 facilities datalinks.

HP 49574
FROTOCOL ANALYZER

T I

| III !

LIT 1111

Pl

Li 1118

T
[N

——

(IITITITITLL
I T

i
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DIGITAL
CROSS CONNECT
SWITCH

-




Press (CORFIG).

Select 1

Highlight PATTERN

For FDL Highlight PROTOCOL

Select

£l PO} FRAMEL D4 3 COBE LB2ZS) THRU [CFF]
FFRATTERN] [ GRSS 1

TRANSMIT  [#ucicivioacrsrariasanseal E4kbes
[R7A ASTX]

TESY PERIOD [ CONTINUGOUS 1
DISPLRY [ ERROR RESULTS 1 [ LOGIC M
[ ALL RESULTS 1 { STORE OFF 3

ES 1
EFS 38
ZEFS 97.436%
ERRORS 1
AVERARBE ER 4.0E-07
CURRENT ER 1. 6E-D%

ELAPSED TIME 00¢ {Ch 00m 385
SYRTUS:

FULL-Tr M 568 [IERTN AORE
-

{ Nx84k I FRRMEL B4 3 CODE L AMI] THRY LOFF)}
{PRITERN]
INGERT (% eseraiarriararrsrarass]  E4kbes
{ B As i3

TEST PERIOD [ 15 MINUTES 1
DISPLRAY f ERROR RESULTS Y { T1 FRAME 1
[ BASIC RESULTS I { $TURE OFF 1

ES

ERRORS

U0F EVENTS
COFR EVENTS

ELAPSED TIME 0Cd 0Ok D0m 43s

G OO0

HMURE
bt
b=
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To See A Complete Decode of Information Carried in the SLC-96 or
ESF Facilities Datalink

Press (CONFIG). ERRME[ B4 1 COBE (BSZ51 THRU (OFF)
3

LPATTERN] [ QRSS

TEST PERIQL [ CORTINUOUS 1
PISPLAY [ ERRGR RESULTS 1 { Losic

f BASIC RESULTS 1 [ STGRE OFF 1
ES 0
%“EFS 100.000%
ERRORS 0
AVERAGE ER O

ELRPSED TIME 00d 00n 04m 43s
S$TATYS:

- vehermdir o]
L1 __ 1 NS

¢ FBL ] FRAMETEINSEDS] CODE [BBZSI THRU (OFF)
PROTOCS, t TR-TSY-0U0008 1

Highlight FRAME

SENR [ FAR END LOOP 1 LINE £ A 3

TESY PERIOD { CONTINUGUS b

DISPLAY [ ERROR RESCLTS 1 [ T1 FRAME 3

{ PASIC RESULTS ) [ STORE OFF 3
ES 8]
ERRORS o
OCF EVENTS c
COFR EVENTS o
STATUS:

B

[ FOL 3 FRAME[ ESF ] CODE IB8283} THRU (OFF)

Highlight PROTOCOL

PRGTOCOL
HOST ADDRESS [ CUSTONER (C1y 1
: SEND LPCODES [ LINE (CSYY 3
Select TEST PERIOD [ CONTINUOUG 1
DISPLAY I ERROR RESULTS 1 [ T1 FRAME 1
[ BRSIC RESULTS ] [ STORE OFF ]
ES 0
ERRORS 3
Q0F EVENTS 0
COFR EVENTS 0
ELAPSED TIME 00d 00k DOm Sés

STRTUS:

TLogus WENTERNAL
| (REN)

P Mt —
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Press (RESULTS

Select

Highlight DISPLAY [FDL RESULTS]

To monitor error performance information
carried in the FDL PRM {Performance

Report Message}, Select

To see all of the bits within the FDL,
Select ¥ -

[ FDL J FRAME[ ESF ] CCDE [B&ZS] THRU (LFF)

PROTOCOL { Ti.403 (PRM)
A0ST RODRESS { CUSTOHER (CIY ]
SEND LPCOBES { LINE (CSU) 1

TEST PERIQD [ CONTINUGUS 1
DISPLRY NGRS, ¢ Ty rRANE 1
i BASIC RESULTS ] [ STORE CFF 1

ES 0
ERRORS 0
00F EVENTS 0
COFA EVENTS ]

ELRPSED TIME OCd GGk 05m 525

i FhL
SECOHDS PWRESULTS

{ FOL J FRAMEL ESF 1 COBE [B8ZS] THRU (OFF)
FROTOCOL { Ti.403 (PRM) 1
HOST RADDRESS { CUSTOMER (€1} ]
SEND LPCODES { LINE {CSU} 1

TEST PERIOD [ CONTIHUCUS b
D1SPLAY { FDL RESULYS PR LEC BEVENTS
{ STORE OFF 1

Ti.402

&i: Hs al

$3s 1 ¢ H <=5 3

$3: 5§ < H <= 10 o

H4: 10 ¢ B <= 180 ¢

6% 190 < K <= 319 [

66! K = 320 o

ELAPSED TIME GOd 00h 12m 48s
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To Select a DDS Route, Loopbhack and Make a Measurement

BRANCH
1
DSX-GA 4-WIRE = BRANCH
CROSS DSH-0OA ] 1
. f— e
CONNECT (3 / -

CSO CLOCKS
OR
-
O T (RN TINGR IO T F2 R O3 (72 o
o | ow Ll | e | i
e See | ©
oo e | S © nnumsc
o 00 g :,.".'w
IOV — n
= = g
Y (RRITEIR T TR g
— A jofiigting
o om ome of | =7 155w
om oo | B 5T
=) @ =
o ' g ] 3 ) e i —ot
i “| T 4 b - 2.[=)
e o + wsnezne =
70 9T onEy ol&

T1DDs
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Selecting the Route

Press {CONFIG ).

Select T

Press .

Select

Highlight
DDS OPERATION

Select

AUX FUNLTIOR
SYORED SETTING NUMBER I o H
ACTION f OFF i
SETTING
o FRCTORY DEFRULT SETTIHNSS
1 LemamrEratEEsea st e e R L an A
2 R L L N R T TR
2 P L LN
4 P R T R R
H MemeedaErsiberabsraatatEnsanEnL
STATUS:
e |

AUX FUNCTION {205 ERRORS & LOOPING}
USER PROGRAN ELRROR RRTE [ L1E-3 3
DDS_GPERATION
ALTERNRTING L/B { DSy }
LATCHING L/ { CHRMNEL H
HJY OPERRTION [ SELECT 1
BRANCH BUMBER [ 11
L/B RESULTS e COBE N/R
HUB~1D .
BRANCH NUMEBER .
STRTUS:
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To Select an MJU Branch

Highlight
MJU OPERATION |

Select

Righlight
BRANCH NUMBER
and select the branch you want.

Press to select the branch.
The response will appear as a HUB-ID

and BRANCH NUMEER.

3.44 Telecom Testing

AUX FUNCTION EDDS ERRORS & LOOPINS)
USER PROGRAM ERROR RATE [ IE-3 1
D3S OPERRYTION [ miuy ]
ALTERMRTING L/ { psu }
LATCHING L/B { CHARNEL b
£ Sy OPERATION [ SELECT ]
BRANCH NUMBER 11
L/E RESULTS MAP CODE NAR
HUE~ID .e

BRANCH NUMBER
STATUS:

Lok WRELEASE

RAUX FUNCTION [DBS ERRORS % LOOPING]
USER PROGRAM £RROR RATE [ 1E-2 1
DIS OPERRTION [ Hiy 1
ALTERNRTING L/Z t© DsY ¥
LATCHING L/B { CHANNEL ]
MJIU OPERATION { SELECT H
BRANCH NUNBER {13
LA/B RESULTS MEP CODE [\ 7a:]
HUB~ B

ERANCH NUMBER
STATUS:




Selecting the loopback

Press (AUX).

Highlight
DDS OPERATION

Select |

Highlight
ALTERNATING L/B
or

LATCHING L/B
whichever has been selected.

and select the type of loopback you want.

The response will appear as a MAP
CODE.

RYX FUNCTION

P OSTORED  SETTIHoE

STORED SEYTING HUMBER o 3
ACTION { OFF 3
SETTINS
[ FACTORY DEFAULY $SETTINGS
1 L L L L R LT R RN
2 P R L L L L SN
2 FerrserseaaramRrTEtr LA taa kb
4 R R L T T T
- T T L
STRTUS:

RUX FURCTION [DBS ERRORS & LOOPING]

USER PROGRAM ERROR RATE [ 1E-3 1
BBS OPERATION [ LATCHITIG i
ALTERNATING L/ ¢ b8y )
65) LATEHING L/B [ CHANNEL 1
MIU OPERATION { SELECT 3
BRAKCH NUMBER t1)
L/B RESWZTS  MAP CODE
HUB-1D NAR

BRANCH HNUMBER NAR
STATUS:

FOE HLTER~ ERLRTLHITIG [0
HaTING

AuX FURCTION [IDS ERRORS & LOOPING)]

USER PROGRAM ERROR RATE { 1£-3 1
DS UPERATION [ LRTCHING 1
ALTERNATING L/B sy 1

LATEHING LoB

nJU OFERATION ¢ SELECY H
BRANCH NUMBER {3
L/B RESULTS HAF COE wevr
HUB-I1B N/A

BRRHCH HUMBER N/R
STATUS!
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Selecting MJU Loopback
Use DDS OPERATION L

LATCHING L/B 8JU

Actuating the loopback

NOTE: When (LooP UP) or (LOOP DOWN) are used the type of loopcode sent, T1
or DDS, depends on the CONFIG selected. For DDS looping, CONFIG must

be T1-DDS or DS0-DDS.

D

U

fi, ‘

Press (LOOP UP) to perform the fanction

selected.

Bl

A
i
13

i
i)

| 7 ’7’,//’ 4o
g

<4
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Making the Measurement

DDS measurements are run in the same way as T1 measurements. All error
types are measured simultaneously during a test. To choose how you want to

display them, press and select what you want.

T1-DDS tests use the front panel T1 TRANSMIT and Tt RECEIVE
connectors.

DSO-DDS tests use the side panel DSO RECEIVE, TRANSMIT and CLOCK
connectors.

If you want to store the results for later analysis, the test should be started by
selecting a storage resolution.

Looping Down

NOTE: When {Loop up) or (LOOP DOWN ) are used the type of loopcode sent, Tl
or DDS, depends on the CONFIG selected. For DDS looping, CONFIG must
be T1-DDS or DS0O-DDS.

Press (LOOP DOWN ) to perform the bV / {’%//fﬁ /,;//’g’
. b e,

function selected.

Ak
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Blocking, Unblocking and Releasing (all) MJU Branches.

Press (AUX]. AUX FUACTION [Ssnhes T ]
STORED SETTING HUMBER {92 1
ACT1ONM L oFF 1 '
SETTING
Q FACTORY DEFRULT SETTINGS
1
z
3
4
E]

STRTUS:

Highlight UK FUNCTION [DBS ERRORS & LOGPING]

DDS OPERATION

USER PRGGRAM ERROR RATE [ 1£-3 1

DDS OPERATION T
ALTERNATING L/B € BSY H

Select
LATCHING L/B t CHRNNEL ¥
MIU GPERRTION [ SELECT b3
BRANCH HUMEBER {11
LAZB RESULTS MAP CORE 1P
HUB~IN

BRANCH NUMBER .
STATYS:

HHE Ri{ER- ERATUHINGE MU
. HATIN

}Iighhght AGX FLHCTION {BDE ERRORS & LOGOPING]
MJU OPERATION USER PROGRAM ERROR RATE [ 1£-3 1
DBS CPERRTION [ Mju 1

ALTERNATING L/B { DSY )

and select the operation you want to

perform and press (LOOP UP) to actuate it. LATCHING L/B

&3 AU CPERATION
BRANCH HUMEBER

CHANNEL )

LB RESULTS MRP CODE H/A
HEB~ID .
BRANCH NUMBER
STRTYS:
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In-Service Testing

CLUSTOMER LOCAL CENTRAL LONG CENTRAL LOCAL CUSTOMER
PREMISES LOOP DFFICE HAUL OFFICE LOOP PREMISES
| [ | i ! |
| | | ! i t

1 1 1 1
/ ‘ /
CPE CsuU aR DSX 05X oR {54 (RE
t
K — - - e
F»— - - .
] 1 ] 1

T Here you can :
Manitor : Freguancy
Leval
Pulse shape
Errors
Alarms
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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

@

¥1Line voltages are capable of supplying dangerous currents.
Power should be removed from the focal loop while the tester
is being connected or disconnected. It is recommended that

the tester should be connected at a DSX-1 MON for in-service
testing.

R

Fer 7 e

Use (INTERFACE) to set T1 INTERFACE o 7 i i
to DSX-MON or BRIDGE.

R
NiR

,‘
N

RESH]
ol

i
St

To Connect the Tester for In-service T1 Testing

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

The least intrusive method of line identification is to look for a known signal in
one VF channel. Select either FULL-T1, FRACTIONAL-T1, T1-DDS or FDL.

Press to set the T1 %?’ 7 . %’ﬁ%
tester to the incoming Frame, Code and ,z{ii ?’:'//::
Pattern and start an error test. ;’/;?:’. f:.f’;‘/:g

Press and select

Highlight MAPPING and selec g ey

: E SIgNALING BITS { FIXED 3
o HOCK- A8 (It} fBCD (E115}
8FF HOOK- fAB (003 ABCE (00113

R¥ CHANNEL [ 41 (TS 03} MAPFING [ D8/34 ]

SIGHALING RESULT (AB3

. e

Highlight AUDIO MONITOR
Select

To see signaling in 211 channels, use
FULL/FRACTIGNAL-T] SPECIAL selections
on CONFIG page.

L. . BURIO moNIToR { OFF i
N.B. This is necessary for the signal to sratus:

appear at the VF QUTPUT port, -

Use () and to adjust the volume. % , ' 'figg;//r’ 7

Ay

A
e
)

=] ¢ z
> // =] b é" %

L e Te TR R
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Highlight RX CHANNEL i

Aux FUNCTION

SISNALING BIYS L FIXED 1
ON HOOK~ RB (I1) ABCE (fitl)
OFF HOOK- RE (00D ABCE (QOi1)

R¥ CHRENREL [ 1] (TS Q1) HMBRPPING [ DI3/D4 }
SIGHRLING RESULT (AR}

Te see signeling in all charnels, use
FULLAFRACTIONBL-T1 SPECIAL selegticns

or CONFIG page.

RUBLC MONITGR [ GFF 3

MURE
L.

STATUS:

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.
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To Monitor Circuit Performance

Level, Frequency and Pulse Shape

Press to recail the results display.

Highlight TEST PERIOD
Select ; S

R

Press wwtFRAME, |7 7 -
s

CODE and PATTERN fto the incoming
signal and start an error test.

{FULL-T:] FRAME[ B4 3 CODE [B8IS] YTHRY (oF:
[PATTERN] [ 4RSS 2

Highlight DISPLAY
Select

TEST PERIOD [ CONTINUGOUS ]

BISPLRY {1 beNEL, RESULT S|

I STORE OFF )
RECEIVER LEVEL € dBdsx

17 dBEn

5,68 Volts PPk

IMBALANCE D.14 Veles
SIMPLEX CURRENT < 10 mR
FREQUENCY 1544000 Hz
FREQUENCY OFFSET & ppa

ROUND TRIP DELRY B ms
ELAPSED TIME 00d O0h 0Om 4is
STATUS!

BEROR

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.
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If the Tester has the optional Pulse
Shape display facility

RUk FUNCTION

Press {AUX). ACTTON.
MRSK [ Ti.403 1
TRIGBER EVENT { DISRBLED 3
STORED PULSE NUNMBER 1 b

LOCK { ON 1

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.

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

directly to avoid these distortions.

Highlight ACTION ALX FUNCTION { PULSE SHAPE 1
AcTIan
Select nesK £ t1.402 1
TRIGGER EVENT E DISRBLED 1
STORED PULSE MUABER {1 )
Lack £ oy 1

PULSE

1

STATUS:
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To Set-Up the Tester to Monitor T1 Errors

The 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 Errors.

Press to recall the results display. &

5
<4
/i
i
11

Highlight TEST PERIOD
Select i€

Press (AUTO/RESTART } to set FRAME,

CODE and PATTERN to the incoming
signal and start an error test.

Highlight DISPLAY

Select

nghhght TEST PERIOD [ CgrszN:gggLTs 1 ene
[ ERROR RESULTS ] [ CRC]. T msOnEw) { SToRE oFF )

EFULL-TI] FRAMEL ESF ] CONE [BS8ZSI THRU (OFF)
LPATTERN] | ORSS h]

£S 18
EFS 185
HEFS 91.3043
ERRORS w8
AVERAGE ER T.86E~GG
TURRENT ER ¢

STRTUS:
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To Check Audio Line Response Within a T1 Signal

Tests may be looped back or end to end. The remaining timeslots may be kept
in service by selecting THRU

Press {CONFIG).

FRAME[ E$F 1 CODE [BEZS] THRU [OFF)
CHANMEL £ 1 3 (TS 01) RNAPPING [ D3/De 1

PHONE [ 0%1 331 1000 31 SIGHAL [ ON HOOK 1
SEND [ TONE 1 {1008HxY { QUEmQ ]
AUDIL MONITOR [ OFF 3
nIsfLaY [ ERROR RESULTS ] [ CRC 1
¢ BASIC RESULTS 1 [ STORE QFF 1
Select
ES g
“EFS 100.000%
ERRORS 0
RVERRGE ER Q

ELAPSED TINE 0Cd 00h GOm 463
STATYS:

N E L Ralukand

Select the parameters for the system

being tested. ¢ vF ] FRRWEL ESF )} CODE [BS2ZS] THRU [OFFJ
CHANNEL [ 1 1 (T8 01) MAPPING [ DS/D4 3
PHENE [ 021 331 1008 1 sSisnAlL {GHECTIT NN
SEND [ TOME 1 [4008H21 [ 0dBAD 3
AUDIO MONITOR [ oFf 1}

Highlight PHONE |

GLISPLAY { ERRCR RESULTS 1 [ CRC 3
{ BRSIC RESULTS @ [ STORE GFF 1

Select the number of the line to be tested.

ES o
“EFS 100.000%
ERRORS 0
AVERAGE ER 0

ELAPSED TINE 00¢ 00h i0m 175

R DiRk aFF HORE
DTHF P

STRTUS:

oM
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Highlight SIGNAL

[ ¥F 1 FRAME{ ESF ] CODE [B8ZS] THRU [&FF]

Select the type of dialling you want. e "t ost 281 1000 1 STBHAL
SEND { TONE Y [1008H2Y DdBmO ]
AUDIO MONITOR [ OFF 1
The signals sent will be “on hook”, “off DISPLAY L ERROR RES Tt ) L R e )
hook” and then the selected number in
the type of dialling selected. {ES 0
“EFS 100.000%
The signaling bits are as defined under ERRORS 0
groang AVERAGE ER 0
ELRPSED TIME DOd¢ OGOh 10m 17s

STRTUS:
H

ff hook only, select
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To Interface a TIMS Tester

You may use the instrument as an interface between a TIMS tester and a T1
circuit. The TIMS test signal may be inserted into a timeslot and dropped to
the same or another TIMS tester.

HP 4934 TIMS

% L H
] .Q‘ Co [w Dan Svee 001 Owe Du Je  Poma G Emﬁ s cg‘,,
| e gt oem e

| | | =

Rar | D ]
H

2 & s &

a
=503
v

T
s [
T__mk i)

) e
—
=
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Press (CONFTE).

Select ¥

Highlight SEND |

Select

FRAME( ESF ) COBE {BHZSI THRY LOFF]

CHANNEL { I
PHONE { 03t

SEKD { TOME } E300BHz} | QEBnD }
AUDIO MONITOR [ OFF 1

1 15 01 MAPPING { D3/D4 1
332 1000 ] SIGMAL { ON HOOK 3

BISPLAY { ERROR RESULTE 3 { CRC ki
{ BASIC RESULTS 1 { STORE OFF 1
ES 0
4EFS 100.000%
ERRORS 0
AVYERRGE ER 6]
ELAPSED TINE 004 0% 00n 465
$TRTUS:

N i -

[ ¥F 3 PRAMEL P4 I CODE [BBZS] THRU [OFF)

CHARNEL [ 3
FHORE [ 031

SEND L ETERTINL Fl
AUDIS MONITOR [ OFF ]

3 (TS QI3 MAPPING [ D3/D4 1
331 1000 1 SIGNRAL I OF HOOK 1

DISPLAY [ ERROR RESULTS 3 f Tt FRAME 1
{ BASIC RESULTS 3 [ STORE OFF 1
ES 1
ERRORS 0
O0F EVENTS 0
COFR EVENTS o
ELAPSED TIME 00d 0Oh 0Om 39s

$TATUS:
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To Test IBR or Suitability for DBS Within a T1 Signal

This is the type of test which may be used to select a suitable group of
timeslots for allocation to a new DDS service. It may also be used as a single
instrument test in each direction from a cross connect to discover on which
side a source of errors is located. The error source may be further isolated by
looping the timeslots at intermediate points on the bad side.

DIGITAL

CROSS CONNECT

SWITCH

PRES OCTETS
11 L

TMESLOTS T 2(8[ - 24
——

TIMESLOTS M7lels

PRBS OCTETS 1123 .- 24

40N

é

e

%%>

[]

o B0DRN0
mB@a 08 -
1

i

mEd

A00COU00000T00R

i

lo O

|
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Press (CONFIG). EIGESEE} FRAMEL Ds ) CODE {BB2S] THRY [OFF]
1

FPATTERN] [ GRSS

TRANSMIT  [Honeon.. . B T T
TRX RSTXI
TEST PERIOD { CONTINUGUS ]

Select DISPLAY T ERROR RESULTS ] [ LOBIC

1
T ALL RESUELTS 1 [ STORE OFF 1

ES i
EFS 38
HEFS . 7. 436K
ERRORS 1
RVERRSE ER 4. 0E-7
CURRENT £R 1.6E-05

ELAPSED TIME 00d OOk 00m 38s
STRTUS;

FULL-T1 # HiSak Handik’ K T OHORE,
" " - -

Highlight THRU

{ Nx84k ] FRRME[ D4 ] CUDE [BB2S] THRU
IPRTTERN] [ ORSS 1
TRANSHMIT  [%...yvrvaramnssvsserisanl] 64kbr/S

ER% ASTXI
TEST PERIOD [ CONTINUOUS 3
Select BISPLAY [ ERROR RESULTS I [ Ti FRAWE ]
[ BASIC RESULTS 3 [ STORE OFF 1
ES ‘e
ERRORS eees
00F EVENTS e
COFA EVENTS e e

ELRPSEDR TIME 00d $0h GOm 08s
STRTUS:

Highlighﬁ TRANSMIT { Hxgdi ] FRAME{ B4 ] COBE [BSZS1 THRU [ ON}
LPRYTERN] [ QRSS i
TRANSMIT  [hoeee-mdfencssannesennesd TSO9
ERX ASTX]
. TEST PERIOD [ CONTINUOUS ]
Select the timeslots that you want to DISPLAY [ ERROR RESULTS 1 [ Ti FRAME ]
f BRSIC RESULTS I L STORE QFF 3
spread the test pattern over. s
ERRORS e
00F EVENTS o
COFA EVENTS e

ELAPSED TIME 0Od GOh Oim 19s
STRTUE:

4
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If you are looping back the timsslots of

interest: [ Mxédk 3 FRAMEL B4 3 CODE [BBZEI THRU [ OK]
[PATTERNI [ QR$S b
TRANSMIT E.eeres . L, ﬁ“; T;::kb/s
. . IRECEIVEY Lovrvvnerannarnerian wnnlll, o
Highlight RECEIVE
B TESY PERIOR [ SONTIRUGUS ]
BISPLAY [ ERRGR RESULTS ] { T! FRANE 3
[ BASIC RESULTS )} [ STORE OFF hi
Select the timeslots that contain the ggR ORS e
returned test pattern. teee
00F EVENTS e e
COFA EVENTS cean

ELAPSED TIME 00d 00h 00m 59s

STRTUS:
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Stress Testing

With FULL T1, a number of fixed stress patterns are selectable using
S

With FULL T1, Nx56K and Nx64k, stress patterns may be created using the
4 long user words. Instructions for setfting the long user words are given in
chapter 2.

NOTE: The long user words retained in the instrument memory are those
selected by the user. If any are changed, the changed version is retained and
the original is lost.

The instrument is initially supplied with the first 55 bytes of each of the long
user words set to :

80 80 CO 80 80 80 00 80 80 80 80 80 80 CO 80 80

80 30 E0 80 80 80 80 AA AA AA AA 5555 55 55 80

80 80 80 80 30 FF FF FF FF FF FF 01 80 01 80 01

80 01 80 01 80 01 80

The binary equivalents of the hexadecimal pairs used in the original long user
word are:

80 10000000
Co 11000000
EQ 11160000
AA 10101010
55 01610101
FF 11111111
01 00000001
77 01110111
EE 11101110
66 01100110
99 10011001
44 01000100
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To Monitor Timesiot Map/Content

Press
Highlight [PATTERN)]

Highlight [SPECIAL]

Select

Highlight TIMESLOT MAP

For a timeslot map select
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IFULL-TI]

{EATTERN TR

FRAME[L B4 1 CORE [BBZR] THRU (OFF)
1

TEST PERIQD [ CONTINUGUS 1

FATTERH

DISPLAY [ ERROR RESULTS ] [ T1 FRAME 1
[ BRSIC RESULTS 1 { STORE OFF 1
ES 4]
ERRGORS 1
OCF EVENTS 2]
COFA EVENTS g
ELAPSED TIME C0d 0Oh 00Om S8s

STHTUS:

LFEL 1AL

[FULL=-TL]
[SPECIAL]

FREME[ D4 I CODE [BEZS1 THRY (0FF)
TIMEELOT THECK ™ i

DISPLAY TIRESLOT mMAf i ALl 1

TS Bivs
01 TsO1
02 TS0Z
o8 TSU3
o4 TSG4
08 TSOS
86 TS0E

STATUS:
%16 E1T3)

TLHESLOT,
ERECK

TS Bisgs TS Bits TS Bits
o7 107 i3 T$i3s 19 1819
DgE 1508 14 Y514 20 T52C

03 1509 t5 TSLS 21 7823
18 1Sl 16 TS16 22 Tsaz
11 t§511 17 57 23 TS2%
12 Tsiz 18 1318 24 TSE4

H16H RES
FT DELAY

[FULE~TE]
{SPECIAL]

FRAME{ D4 ] CODE [BBZS] THRU (OFF)
L TinssLul CHECK

BISPLAY TINESLAT MAP L ALL 1

T8 Bits
81 TGl
02 ¥S502
03 1503
04 TS04
05 TSOS
0& Ts06

TS Birs TS Bivs TS Biws
£7 TE0? 13 TS13 19 1819
0g 1808 14 TSid 20 7820

0% 1509 15 THLS 21 7821
10 TS10 1% TSis 22 TSz
31O TS11 17 THL7 23 TsER
12 1$iz ig T§L8 24 Te24




To monitor the content of a single TFULL~-T1] FRAME[ Dé ] CODE [BBZS] THRU (OFF}
. {SPECIAL] [ TIMESLOT CHMECK 3
timeslot select SI

highlight TIMESLOT MAP [SINGLE]

DISPLAY TIMESLOT MAF { SINGLE ] [ B3

and select the timeslot number. Menizoring cimeslot @
11010001
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Full Measurement List.

Error Measurements Type Of Error

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
Unavailable seconds

% availability (unavailability)
Error seconds

Severely strored seconds
Degraded minutes

Consecutive severely errored seconds

Alarm Seconds

Power loss

Alarm indication seconds ( <3 zeros in two consecutive frames }

T1 Frame loss
DDS Frame loss

*®

E I

LN I A I

*

#* Kk ¥ K ¥

*
*

¥ O* K ¥ ¥ K *

EEE I T

* K ¥ O KK

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

*

Signal loss ( 175 consecutive zeros ) ( For DSO - either bit clk, byte clk or

data loss).
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 , dBdsx and V pk-pk

3-66 Telecom Testing




Simplex current, mA
Imbalance

Round trip delay
Tones Results

FDL Resulis

DDS Bit Monitor

Slips and Wander (optional)

Out of service slips (pattern slips)
Clock slips

Display formats

Tabular results during measurement: Alarms, errors, signal results,
slips/wander

Graphical results during measurement: Alarms,logic errors, BPV errors,
Frame errors, pulse shape, slips

Tabular and graphical stored results after measurement: Alarms,logic errors,
BPV errors, Frame errors, pulse shape, slips (tabular only)

Pulse Shape (optional) access via AUX

Pulse storage for 5 pulses
Title/message user selectable

FDL Results

ESF: decode to ANST T1.403
SLC-96: decode

Test Patterns

2°15—1 PRBS, 2720-1 PRBS, 2°23—-1 PRBS, PRBS 2047, PRBS 511, QR5S,
3 in 24, ALL ONES, ALL ZEROS, 1 in 8, 1in 2, 72-octet - for ALBO testing,
96-octet, 54-octet (ball buster), 20-octet {Trip test), 53-octet, 55 octet DALY,
55-octet - version-2, 55-octet-version-3, user program, Long user word, live,
external, DDS stress, special (see below).

SPECIAL TESTS : Signaling bit test, Timeslot check, High resolution round
trip delay.

MULTIPATTERN TESTS : BRIDGE, TOP, Multipattern user suite.
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TEST TONES (VF config) 404Hz, 1008Hz, 2100Hz, 2804Hz and user
programmable 100Hz to 3900Hz in 1 Hz steps. Levels —55dBm0 to 0dBm0.
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Auxiliary Functions

Function
Transmit
functions
Error insertion
rate
Alarm
generation type
Dialing (VF
config)

T1 In band
Loopcode
Types

Intelligent
Repeaters
Auto response
Tester looped
Framing

T1 Out of band
Loopeode
Types

Auto response
Tester Hne
looped

Tester payload
looped

DDS Loopcodes
Alternating
Latching

MJU operations

Selections

10E-2, 10E-3, 10E-4, 10E-5, 10E-6, 10E-7
Off, Yellow, All ones (AIS)

DTMF, MF or pulse, normal or chain, continucus on hook and
continuous off hook.

Line , 4-bit network interface

5-bit network interface

User programmable ( 3 to 8 bits selectable )
Westell and Teltrend

On, off
Up, down
Inserted, overwritten

Line, Payload, smartjack, user programmable
On, off
Up, down

Up, down

DS, channel, OCU-DP, HL-86NY, repeater, D50-DP
channel, OCU-DP, DS0-DP, HL-222, MJU, V.54
Select (branch), block, unblock, release (all)
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Fanetion Selections
Printer output

Squelch On, off
Print on Current settings, results snapshot
demand

Auto triggered  Off, event results, every 15 minutes, every 2 hours, end of test
print messages only

]

Stored settings

Setting number User selectable 116 5

Fixed setting 0

Title/message  User selectable

Remote control

RS5-232 mode  Computer control, Terminal control, Hewlett-Packard printer,
Alternative printer ( 85 col or Condensed )

ENQ ACK On, off

X on/X off Off, Rx only, Tx only, Rx and Tx

Speed 300, 600, 1200, 1800, 2460. 4800, 9600 baud
7 bit data + 0’s, 1’s, even, odd

parity

Stop bits 1,2

Time / date

Real time clock Run, set-up

Set-up 23 hours 59 minutes 39 seconds
Date Day month year

VT access

Channel 01 to 24

Signaling A B C D (on hock and off hook)

Andio monitor On, off

Palse shape T1.403, PUB 62411, CB119 old, T1.102 / 119 new, G.703 / 7790-B
(optional)

Pulse

shape/wander

results
Rise time, fall time, width, overshoot, undershoot, pass/fail
Instantaneous wander, positive wander, negative wander, pk-pk
wander

3-70 Telecom Testing




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 T1 RECEIVE STATUS
CHECK ALARMS —
L TIMED ALARM
TESTNG — — BIG BASIC
DISPLAY s ERROR RESULTS
e NUMERIC DISPLAY (BASIC RESULTS!
DURING TEST —
— MORE DETAILLED
DISPLAY —— o ERROR RESULTS
(ALL RESULTS)
e (3879 ANALY SIS~ AN ALY SIS
Le ALL ERROR
TYPES TOGETHER TRQUBLE SCAN
GRAPHIC DISPLAY DURING TEST GRAPHICS
|
—— DISPLAY RESULTS AETER TEST | STORED RESULTS
e DISPLAY RESULTS DURMNG TEST SLIPS/WANDER
i
SIGNAL T '
TESTING oo, GRAPH
b—— SIGNAL DETALS SIGNAL RESULTS
e PULSE DETALS —— PULSE SHAPE
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To Display Alarms

The current alarm conditions are always displayed when the tester is connected
to a 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 alarms may be displayed (see To Display
Alarm And Error Graphs).

All alarm displays for previously stored results may be recalled (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 RECEIVE STATUS
INDICATORS.

B o e ]
7, be
7

2 e e ok

St A,
'V/AFVéIIMi?A‘i‘?
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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 (RESTART J/(AUTO/RESTART )

or since a history reset during a test, is
shown when (HISTORY/FREEZE) is pressed.

To clear this record press

HISTORY RESET }.

7y

o

A
X N

H \\
AN
TreririoTtTRerote

S

; 2 «%‘//’J[/ ¥ fa:jé
G re s e R

S
8

NN

¥

) it O
Gl A
¥ e

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 up to ten tests may
be stored (see To Display Alarm and Error, Graphs and To Display Stored

Results).

Press

{FULL-T1] FRAMEL D4 ] CODE [B8ZSY THRU (QFF)
LPRATTERN] [ GRSS 1

TEST PERIOD [ CORTINUOUS
DISPLAY [ BLAFN SECHIBE ]
t STORE OFF 3

SI1GHMAL 0SS 2

RLL OHES {AI) a
T1i FRAME LOSS 2
DDS FRRME LOSS N/R
PATTERN LOSS 2
YELLOW ALARM g
EXCESS ZERDS 0
PSWER LOSS

o
ELRPSED YIME 00d GOk Qim 24s

RORE,
;-

STATUS:
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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 may be stored .

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 type

a. Logic Error Count.

b. BPV Count.

¢. T1 Frame Error Count.

d. CRC Error Count.

e. DDS Frame Error Count.
2. A display of the basic results of one error typeinl

Frame, BPV, CRC or DDS Frame Error Count)

a. Error Seconds.
b. %Error Free Seconds.
¢. Error Count.
d. Average Error Rate.
3. A more detailed display of the results of one error type (Logic, Frame, BPV
or CRC or DDS Frame Error Count This shows the basic
results plus :
a. Synchronous Error Seconds.
b. Error Free Seconds.
¢. Current Error Rate.
4. The (G821 analysis of one error type (Logic, Frame or CRC)

5. Bar charts of error count updated at selected intervals during the test
 (see To Display Alarm and Error Graphs).

6. A complete set of results for the previous ten tests in graphic and numeric
form including G821 analysis (see To Display Stored Results).
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To Select One of the Error Displays

Press (RESULTS)

—

s T o
'%rﬁr%‘ﬁ%i;}g

/ ey sy

To Display the Error Count of Each Error Type

[FULL=T1Y FRAMELD ESF 3 CODE [B8ZET THRYU (OFF)
{PRTYERN] { ORSS 1

YEST PERIQR { COMTINUGUS 3

DISPLAY [ TEOUBLE UM, ]
[ STYRE OFF 1
LOGIC BPY  FRAME
114847 886 10
CRC NO
8 SIGNAL
ELAPSED TIME 00d OOh Odm 32s

STATUS:
RROE

TRULELE YR
SORH 2
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To Display Details of One Error Type

Highlight the Error Type and select the

type of error you want to display.

4-6 Displaying Test Results

{FULL-T1] FRAME[ ESF ] COBE [B8238] THRU (QFF)
IPATTERM] [ ORSS 1

T FRAME ]
STORE OF¥F 1

i
{
ES ES
ERRORS 19
QOF EVENTS 1
£OFA EVENTS 1
FRAME LOS$ SECONDS 1
LOF EVENTS {RED ALARM} o
SEF EVENTS
AVERABE ER $.2E-0

ELAPSED TIME 00d 00~ 0%m O4s
STATUS:

TROUELE (B S IoHAL JE GRAFH HHE -
5 scat WPESOLTS WPESULTS e mmm
T e e e Rt T

CPUlL-T11 FRAMEL §SF J CODE (#9251 THRU (OFF)
CPATTERN] [ QRS$S b

TEST PERION { CONTINUQUS 3

BiSPLAY £ ERROR RESULTS 1 [WP i
i ALL RESULTS 1 { 3

ES 2%

EFS 1021

WEFS 1. TR

ERRORS 27

AYERRAGE ER 7. 8E-0%

CURRENT ER [+

STATUS:

L]l T By
FRANE




For a Display of Basic Errors in Large Characters

IFULL-TII FRAME[ ESF } CTODE [B8ZS) THRU (OFF)
IPATTERNI [ GRSS bl

Highlight TEST PERICD { CONTINUOUS 3
DISPLAY [ERROR RESULTS} [ ] DISPLAY I ERROR RESULTS 1 [ CRC

]
EELCEDRECESINENE) [ STORE OFF 1

ES 29

Select %EFS 97.648%
: ERRORS 33
AVERAGE ER 8.0E-05

ELRPSED TIME O0d 0Oh 20m 33s
STATYS:
EARLL

FESULTS JRE

For a More Detailed Display of One Type Of Error

LFYULL-TI] FRAMEL £8F I CODE [B8ZS] THRU (GFF)
TPAYTERN] { QRSS i

Highlight TEST PERIOD [ CONTINGOUS 3
Nk
DISPLAY {ERROR RESULTS] [ ] PISPLAY { ERROR RESLLTS I [ CRG 1
¢ S7oRe ore
: rren————————
£s 33
EFS 1336
EFS 97,5892
: ERRORS a7
Select AVERAGE R 8 1E-0S
: CURRENT £R )
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For a G821 Analysis Display of One Type Of Error

Highlight
DISPLAY TFULL-TL] FRAMEL ESF ] CQDE B82S} THRU (OFF)
I

[EB,ROR RESULTS] | ] {PATTERN] { QRS

TEST PERIOE [ CONTINUOUS 1
BISPLAY [ ERROR RESULYS 1 [ CRE 1
GRS ENN [ STORE OFF 1

Select ;

5.821 ANRLYEIS

ARYAILABILITY £00.000%

BEGRRIED MINUTES g G.000%
H 0.066%

£ 3% 2.301%

CSES 2

UNAVAILABZLE SECONDS o

ELRPSED TIME 004 0Oh 23m 21z

To Display Alarm and Error Graphs

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 FDL bits (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 resoiution.
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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 and pressing (RESTART).

[FULL-T1] FRAMEL ESF 1 GODE EBBZS] THRU (OFF)
[PATTERNI [ ORSS 1

Press .
Select

TEST PERIOD [ CONMTIHULGUS 1
DISPLAY (WEEEENGEEIIN RN [ T1 FRAME 1
[ RLL RESULTS ] [ STORE GFF M

S
ERRORS b
OO0F EVENTS

COFR EVERTS

FRAME LOSS SECONDS

LOF EVENTS (RED ALRARM)

SEF EVENTS
RAYERAGE ER

3 3 et +a e DD

9. 2E~06
ELAPSED TIME 80d 00k O9%e Ods

T EOHAL | HOKE
FESULTS M » L LI D

STATUS:

TEQUELE.
SURN

Select each of_the two simultaneous
and

FRI |
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To Select the Time “Window” and Resolution of the Graphic Display

o
//"44&3@5.55134 %

e

Select the time “window” with () and

@

ZBRR |1 $-AUG-15%2

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

THe gowee  FRI |
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[ EODIT 3 1 Mins BOGERLE WED
01 Jairfis-rus-1992 1 32 30]

Select the resolution with

15330 FEeY 1400 1408

£ R CHRANGE, HGEE
LOVER  Mymmismwow

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

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

storage resolution and pressing (RESTART ).

You can display the following details of previously stored tests :

The settings used.

The alarms.

The errors and G821 analysis.

The DDS trapped control code.

The tones results.

The FDL results.

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 Dispiay One of the Stored Results.

L{FULL-T1] FRBNME{ ESF } COBE [ESLSI THRU [GFF)
IPRATTERN] [ GR$S 3

Press (RESULTS
TEST PERIGD [ CONTINUDUS 3
Select PISPLAY NEEACTTNENE] © T1 FRAME
CieCt ia T RLL RESULTS ~ 3 I STORE OFF  J
£s 3
ERRORS 10
BOF EVENTS 1
COFR EVENTS f
FRAME LOSS SECONDS 1
LOF EVENTS {RED ALARM} o
SEF EVENTS 3
AVERASE ER 9. 2606

ELAPSED TIME 0Gd UOh OSm O4as

i HORE
i
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Select

Use () and (IF) to highlight the test
result you want to display.

Select

apiee  THy Qoies FRI

1 L HHIfGE CHANEE
i UPPER LOWER

SYATUS:
4

HP377O2R STORED TEXT RESULTS

INSTRUMENT SETTINES (.sveuvess PAGE
ALARM RESULTS ...visvarcnareas PAGE
LOGIC RESLLTS ..veeax
BPV RESULTS corivrann
T: FRAME RESULTS ssecrnvrrvaavs PASE
DDS FRAME RESULTS vesraranvasn PRBE
SLIPSAWUANDER RESULTS +asewes.. PRGE
TONES RESULTS svsavesranrsasse PAGE

Press ‘PREV: or *NEXT’ o0 vieu pages

savas. PASE
sanvnys PASE

(R ENELE SN R

FRINT FREY
PRGE

HEAT
PABE

-3
-8

-7

-5

-5

-8

-3

~27 | 13«RUG~199Z {08; 17} 004 08n OSm | 16X
L9-RG-5992 |GB146 [ 00d 470 25m § 14X
LRST | 27-RUG~5992 |10:48| 004 02n 38n ] 32
Old 09k O4n STORE FREE rora, USED | 85
AT CURRENT 1 MINUTE FREE | 65%
SAMPLE PERIOD,
STRTUS:

ey BELETE

=
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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

16213 ]
YED 19-RUS-1992

: HP37?0ZR STORED TEXT RESULTS

Use ! to scroll

! h h d' 1 IHSTRUNMENT SETTINGS .....vuusn PREE 1

ALRARM RESULTS wvuursenrrnacans PAGE 2

%hroug the 18piays. LOGIL RESULTS ... wre PRBE 3

BPY RESULTS ..aas PAGE 4

T: FRAME RESULTS PRGE 5

BDS FRAME RESULTS .... PRGE 7

SLIPSA/UANDER RESULTS vesvsanua PAGE ©

TONMES RESULTS suvesicvsronannn PRBE 9

Press ‘PREV’ or 'REXT’ to view pages

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

The tester with the optional clock slips/wander facility is required for display
of T1 and fractional T1 clock slips and wander.

The 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
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 tester with the optional clock slips/wander facility is used (see
To Display Stored Results).

To Select One of the Slips/Wander Displays

[FULL=T1] FRAME[ B4 ) CODE ZBBZSI YHRU (OFF)

[PATTERN] [ GQRSS b
Press (RESULTS
TEST PERIOE [ CONTINYOUS 1
BISPLAY IS GGG [ SL1PS 1
Select [ STORE OFF 3
dependi UNCONTROLLED SLIPS {COFRAI 6
CONTROLLED  SLIPS o
ESTIMATED FRENE SLIPS Ng REF
ESTIMATER BIT  SLIPS NO REF  BITS

ELAPSED TIME 0Cd 00k Dlm 00s
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For Testers with the Clock Slips/Wander Facility.

[FULL-T1I FRAMEL D4 ] CORE [BEIS] THRU (OFF)
[PATTERN] [ URSS 1

Highlight
TEST PERIUD [ CONTINUQUS 1
DISPLAY [ SLIPS/UANBER ] P ! o
[SLIPS /WANDER, T ——
Select UNCORTROLLED $LIPS (COFA} o
CONTROLLED SLIPS ]
ESTINATER FRAME SLIPS NO REF
ESTINATED RBIT  $LIPS N0 REF  BITS

ELAPSED TIME 90d 00k G3m 595

SYATUS:

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 tester is connected to a
T1 line and either FULL or FRACTIONAL-T1 is selected. Round trip delay
is only displayed when the FULL-T1, QRSS pattern is selected. For high
resolution round trip delay see chapter 3.

IFULL-TI] ERAMEL B4 1 COBE £83Z$] THRU (9FF)
IPATTERN] { ORS$S 3

Press {RESULTS ).

TEST PERIOPR [ CONTINUOUS 1

DISPLRY [ Sianrt SESULTSY
SeleCt [ STORE 1 MIN ]
RECEIVER LEVEL -1 dBdsx
16 dBm
5.66 Voluts Pk-Pk
IHBRLANCE 0.16 Yoles
$IMPLEX CURRENT < 10 mR
FREQUERCY $544000 Hz
FREQGUENCY OFFSEY 0 ppn

ROUND TRIF DELAY LEY
ELAPSED YINE 00d 02h 38m Qis

TROVELE [ 5 LGHAL
SCHN FESULTS

STATUS:
EfFK
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To Display Pulse Shape

The tester with the optional pulse shape facility is required.

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

line.
Press
Select

To Change the Pulse Mask

Select

UK FURCTION

STORED SETTING MUMBER Lo 3
HCTION [ OFF 3

SETTING

v FACTORY DEFRULT SEYTINGS

1

z

3

4

5

AUX FURCTION T PULSE SHAPE 3
RETION I OFF 3
HRSK AT 1]
TRIGEER EVWENT T DISABLED 3
STORED PULSE NUNBER [ 1
LOCK [ on 1
PULSE
1
2
2
4
S
STRTUS:

To Return to the Normal Measurement Display

Press (FESULTS)
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5

Preparing To Print Results.

Printing is enabled by selecting the one of the printing functions of the RS- 232
connector.

The tester can be set to provide an RS-232 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 handlirg 80 column condensed
format.

Cabling information is given in the Installation chapter of this manual.

Preparing To Print Resuits. 5-1




To Select a Printer Qutput.

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

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

AUX FUNCTION

USER WORD [:] BYTE LENGTH {128} IS NMOT RCTIVE
SYNC ON { FULL LENGTH 1

Press [AUX).
- LEFT HANEZ BIT SENT {FIRST]

1-i6 [8080CO8020800080808080B0885080H0 ]
17-32 [8080EDS0S0BOEC 55
33m48 [BDROBGBOBOFFFFFFFFFFFFCIBO0IBO0L]
49-E64 [8C01800:800LB0BBFFFFFRFFFFFFFFEF]

Select

£5~80 { TPITTITI?ITYT Y]
Bi=96 [EEREEREEEREEERERSA066654686660648)
97112 [F999999999099995444444d44 4445444 )
113-128 [PFFEFPFFREFFFERFREERFRFEPEFFRERE]

g HORE
3 .

STATUS:
FRINTER

QUTELT

aux PURCTION [PRINTER/REMOTE CHTRL]
RE232 MCDE t PRINTER 1
FRENTER TYPE 3
PRATOCOL 1 RORCKGFF 3
Highlight
RS-232 MODE $PEED [ 9500 paud 1
PARITY (8 RIT LATR} { NONE H
Se].ect STOP BITS t 1 1
Highlight
PRINTER TYPE
Select
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Example Set-Up Using a Hewlet-Packard Thinkjet Printer, Model 2225D.

To make the printer and tester compatible, the switches on the rear panel
of the printer, MODE and RS-232, and the settings on the 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-232 Settings

=u
&
th
&
Lo
-
-
0y
=8
0
(Hia]s
£y

‘ﬁ2345678 Tz 3 45
MODE R$-232C

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-232 switches :

1= 0: 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 daia,
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,

45 = 1,1 1200 baud.

Tester

Compatible Tester AUX PRINTER /
REM CTL display.

RUX FUNCTION [PRINTER/REMOTE CHTRLJ
RS232 MODE [ PRINTER 3
PRINTER TYPE

PRETCOCOL I XON/AROFF b3
SPEED { 9600 baud 3
PARITY (& BIY DATA) { MONE H
8T9F BITS L1 3
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To Select an Output Suitable for an Alternative Printer.

AUX FUNCTION
USER WORD {11 BYTE LENGTH [128] 1S5 NOT ACTIVE
SYNE ON [ FULL LENGTH 1
Press (&X).
- LEFT HANE BIT $ENT [FIRST]
i=16  [40$0C0808080008C8080808080C0808G
Select 17-32  [B0SOEQSD EARRRAA 3
33-48  [B0SUBOSCEOFFEFFFFFFFFFO180038001]
49-64  [BODIS00IB001H0BYEFFEFFFFFFFFFFFF]
[3:22:1¢] { PITETITITITRYITINY
Bl~96 [EEEECECEEEEECEEECEE6568668666666]
97112 [99999995999999954dd44444d44a4444]
113128 [FFFFFFFFFEFFFFFFFFFFEFRERFFEFFIF)
l TGRE
W
AUX FUNCTION [PRINTER/REMOTE CNTRL]
RS282 MODE { PRINTER 1
PRINTER TYPE L HE PRINTER
PROTGCOL. [ XON/KOFE b]
Highlight
RS"232 MODE SPEED [ 9600 baud ]
PARITY (8 BIT DATA: [ NOHE 4
SToP BITS [z 1
Highlight STATUS:
e
PRINTER
Select
. . ALK FUNCTION [PRINTER/RENMDTE CNTRL]
Highlight PRINT STYLE
REZ3E MODE { PRINTER 1

FRINTER TYPE

PROTOCOL L TR 3

PRINT STYLE t CORPRESS 3

For a 40 column Printer select .COMPEES: SPEED L #600 paud 1
: PARITY {8 BIT DRTR) © NossE )

Set the SPEED, PARITY and STOP STOP R1YS L1 )

BITS to be compatible with the printer
being used. The PROTOCOL is fixed as
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Printing Resulis

Before printing results, an RS 232

must be selected ( - F
Chapter 5, Preparing to Print Results.

Selection details are given in

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 tester settings. The existing settings at any time.

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

Printing Results

uitable for the printer being used,
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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

oceur or clear:

s Power loss

m Signal loss

w All ones

a T1 Frame loss
n Patiern loss

Press .

Select

Highlight
AUTO TRIGGERED PRINT

Select

§-2 Printing Results

AUX FURCTION { LONG USER WORD

LSER WORD (11 BYTE LENGTH [128] IS NOT ACTIVE
SYHC ON [ FULL LENMGTH 1

LEFT HWAND BIT SENT [FIRST}

1-1% 18020CUS0S0B00GE08030808080C08080]
{732 {BCBUEDE0S08Y ARRAARATSSS 30
33~58 [8CBABUBOBOFFFFFFFFFFFFOLB0018001]
APnE4 TEC01800LS00 1BCBBFFFFFFFFFFFFRFFF]

BY-80  [SETSSSSSHSLLSETRTIITIIITIITIIIITY
B1-96  [EEEEEEEEEEEEREEECEEEB86666666666]
57-112  [95999999999989994044a44440405444]
113-125 CFFEFRREEELEFRFESCFFERRRFRRAFEFFE]

SYTATUS:
% F;

AUX FUNCTIGN [ PRINTER SUTPUT h]
BAUELCH [ OFF h]
"PRINT NOW® KEY { CURRENT SETTINGS ]

AUTL TRIGEERED FRINT [RERREENDE




To Suppress Printing After 10 Consecutive Seconds with Major
Alarms.

RUX FUNCTION L o HEER hRRD

USER WORD [31] BYTE LENGTH {128} IS5 NOY ACTIVE

SYNC ON [ FULL LENGTH h)
Press .

LEFT HAND RIT SENT [FIRST]

1-i8 {8080C0A0B08000808080808080C08080]
17~32 {8080E0BUBLBLSDAARRRARASSY: 153
EERLE [9080808UBRFFFFFFEFFFFFOL80018C01]
#J-64 190018001 BOL1BRBEBFFFFFFFFFFFFFFFF]

Select

E%-80 [ESERNSEEEEESSSEET T ITTH T
81-96 (EECEECEEEEREREEEASR66644650866666]
ST=14%  [999999999999999844444454444444444 )
113-128 [FFFFFEFPFFFFFIFFFFFRFFRTERERFFFFFR])

STRIUS:
LUHE Ve

FEIBTER
LUTFUT

AUR FUNCTION [ PRINTER OUTPUT i
Highlight N SQUELCH LG o .
SQUELCH ey "PRINT MOW™ KEY [ CURRENT SETTINSS 3
' BUTO TRIGBERED PRINT [ OFF b]
Select
Printing is restored after 2 error free
seconds.
STRIUSG:
- GFF “
T —
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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.
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.

Press (AUX).

Select

Highlight
AUTO TRIGGERED PRINT

Select

6-4 Printing Resulis

RUX FUNCTION [ LEHG USER MORE

USER WEGRD {1] BYTE LENGTH [128] IS HOT ACTIVE
HYMC ON [ FULL LERSTH 3

LEFT HAND BIT $ENT [FIRST]

t-16  [B0B0COBGS0BNNNECANENENR080COBOBN]
1732 [BOSOEQECR0SCROARMARAARSSSSDISSES]
#3-48  LH0BOBASLAOFFFEFFEFFEFFJIBO018001])
49«64  [B0CIS0CIBO0IBUBSFFFEFFFFFFFEFFFE]

£5-80 g STTIIITTTITITTI77]
B1-¥6 EEELEEEEEEEEREEEGS66656665666866]
97-112 [99999999999999994444444454444444]
113-128 [FFFFFFFFEFFFFFFFFFFRFFFFFFFFFFFT ]

CEERINTER WEEINTER /M MUKE
5 3§ SUTPUT WF T P e g

STRTUS:

RAUX FUNCTION i PRINTER QUTPUT 1
SQUELLH T GFF 3
“PRINT NOW™ KEY¥ [ CURRENT SETTINSS 7

RUTO TRISGERED PRINT H§

STATYS:

IORE




To Suppress Printing After 10 Consecutive Seconds with EVENT
Results

AUX FUNCTICH [ Ledfih JSER WORE

USER MORB [1] BYTE LENGTH [1281 IS HOYT ACYIVE
SYNC ON [ FULL LENGTH 1

Press (AUX).

Select

LEFT HAND BI1T SENT [FIRSY]

116 [3080C080208CO0R08080080EHCHRURN]
1132 [B0SUEVUBCBOB0BOARARARARSSESHEE5R0]
ExRet:] (BOGUSOBLBOFFFFFFFFFFFFOLE0018001]
4964 600180018001 BOBEFFFFFFFFFFFFFFFF]

£5-80  [555555555555555571TTTTITIINIVIIN
81-96 [EEEEEEEEEECEEEEEGR666666666666666]
S7-112  [999999999999999944444444444444447
1183-128 [FFFFFFFFFFFFFFFFFFFFFFREFFEFFFFF S

AUX FUNCTIGN L PRINTER ODUTPUT M
SQUELCH [ . ]
Highlight “PRINT NOW" KEY [ CURRENT SETTINGS
SQUELCH AUTD TRIGBERED PRINY { OFF 1
Select
Printing is restored after 2 error free
seconds.
STATUS: .
!.'.IFF - [i]
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To Print Graphs of Alarms and Error Count.

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.

Three graphs are printed. The two selected plus & 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 and

pressing (RESTART}.

{FULL~TL] FRAME{ ESF ] CODE [BEZSI THRU (OFF!
fPATTERN] [ QRSS h]

Press {RESULTS }-

TEST PERIOD [ CONTINUQUS 1

RISFLAY { ¥1 FRANME h]
S i [ ALL RESULYS 1 [ STORE OFF 3

elect ” "

ERRONS 10

00F EYENTS 1

COFA EVENTS 1

FRAME LOSS SECONDS 1

LOF EYERYS (RED RLARM) o

SEF EVENTS g

AVERASE ER
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Select

Use and to highlight the test
result to be printed.

6 LIRS
WED 19~RUG-I9%2

INSTRUMENT SETTINGS svvranares PRGE 1
ALRRM RESULTS cevuvavarrrearan PRGE 2
LOBIC RESHLYS sivnaaareacorers PAGE 3
BPY RESULTS sevarmararerrcares PAGE 4
Ti FRAME RESULLTS .uvuivravcrns: PAGE B
PDE FRAME RESULTS ..va» ... PRGE ¥
SLIPSAURNDER RESULTS .. .-- PRGE 8
TORES RESULTS .vuvevnvrezanreas PRBE §

Fress °PREV’ or ‘HEXT’ to view pages

STRTUS:
i

VAR 77 7

e

-
7

N
N

e

i e ,?”Zt///

el
5

IR
N

0
SRR
X0
N

U

i
SEmakiy

R

R
1]
=

LN
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Select ‘GRA

Display th_e graphs to be printed by
selecting and

Select the time “window” with () and
&)

6-8 Printing Results

-9
-8
-7
-&
-5
-4
-3
=27
LASY

I3-RUG-1992 {08117 00d 0Bh O5n 168
19~RUG~1992 08146 00d O7h 258m 147
2FRUG~1992 [ 1D:481 O0d 02h 38m |-+

Gid 090 O4m STOURE FREE ToraL USED | 3R
T CURRENT 1 MINUTE FREE } 65%
SAMPLE PERIGD.
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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 auntomatically 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 resuit.

To Automatically Trigger a Print of Full Results.

Press .

Select

Highlight .
AUTO TRIGGERED PRINT [

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

® Every 15 minutes EVE

R Every 2 hours

B At the end of the test
x Press (RESTART).
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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.

RUM FUHCTION TR Y|

USER WORD [1] BYTE LENGTH [128) IS NOT ACTIVE
SYNE ON [ FULL LENGYH

Press {AUX).

Select

LEFT HAND BIT SENT [FIRST}
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" HERE
i .
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Highlight “PRINT NOW” KEY

RUR FURCTION { PRINTER OUTPUT 3
SQUELTH [ ore 3
Select “PRINT NOW™ KEY
RUTO TRIGGERED PRINT [ OFF 1
STATUS:
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To Print the Stored Results of a Previous Test
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Press [RESULTS ).
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Use and to highlight the test
result to be printed.

Select
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To Print the Pulse Shape

The tester with the pulse shape option is required

The displayed pulse shape may be printed and stored pulse shapes may be
recalled and printed.

RUX FUNCTION [ STOREN SETTINHES
Press . STORED SETTING NUMBER 1] 3
ACTION [ OFF b
Select SETTING
? FRCTORY DEFAULT SETTINGS

CERREE TORE
& L

For stored pulse shapes, select the stored AUX FUNCTION T PULSE SHRPE 1
pulse number. acTioN
mASK [ Ti.a03 1

Highlight ACTION TRIGSER EVENT [ TISABLED 1
STORED PULSE NUMBER [t 1

Select T LOgK roon ]
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To Print the Full Tester Settings.

The full tester settings may be printed at any time outwith an auto triggered
print period.

Press .
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“PRINT NOW” KEY
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"PRINT HOW™ KEY
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R R
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General Information

introduction

This manual contains information which allows the user to operate and
calibrate the Hewlett-Packard Model 37702A Digital Data Tester. The
instrument may have a Datacom accessory in the lid. Operating information
for the Datacom accessory is given in a separate manual.

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.

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

Instrument memory

The instrument non-volatile memory is powered from an internal battery. The
replacement and disposal of this battery requires the observation of special
safety precautions as detailed in the instrument service manual, In the event
of memory failure, the battery should be replaced only by a qualified engineer
who is aware of the hazards involved and the precautions necessary.
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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.

Options Available

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

instrument:
Option 001
Option 002
Option 004
Option HO2
Option V01

Pulse Shape, Clock Slips and Wander Measurement.
Datacom accessory fitted in the instrument lid.
DS0B testing at DDS

HP-IB remote control instead of RS5-232.

Virtual remote operation (needs HP 15800A or 15801A virtual
remote software).

To See a Display of Options Fitted to your instrument.

Press and selec
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Accessories Supplied

The accessories supplied with the instrument are:

Accessortes Suppled Part Number

Power Cord See Installation

Operating and Calibration Manual HP 37702-80000
Protective Front Cover * HP 37701-00002

* Unless ordered with Option 002

Accessories Available

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

Tester:

HP 15901A

HP 15513A

HP 15513A HO2
HP 18182A

HP 15670A

HP 15707A

HP 15733A

HP 15751A
HP 5060-4461
HP 92219H

HP 37701-60050

Datacom Module.

Test Cord, WECO 310 - WECO 310, length 1m (3 feet).
Test Cord, WECO 310 - WECO 310, length 3m (10 feet).
Test Cord, WECO 310 - Alligator clips.

Test Cord, Bantam - Bantam, length 3m (10 feet}.

Test Cord, DB15 male - modular RJ48, length 3m (10 feet).

DDS clock cable, 9-pin T} male to 5-pin DIN female, length
3m (10 feet).

DDS clock cable, 9-pin D male to 9-pin D male, length 3m
(10 feet).

Cable, RS-232, instrument (DCE) - Terminal / Computer
(DTE), Gnd, Tx,Rx only.

Cable, R5-232, instrument {DCE) - Modem (DCE),
Gnd,Tx,Rx only.

19-inch rack mount kit
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HP 15710A
HP 2225D

HP 13714A
HP 15730A
HP 15733A
HP 15746A

HP 5060-4462

Carrying Case.

Printer, ThinkJet RS-232.

Cable, instrument - HP 2225D Printer.
230V, Printer, Thermal RS-232.

110V, Printer, Thermal RS-232.

25 way RS5-232 cable, 25-pin male D type for connection to
a HP 15730A/33A thermal printer.

RS-232 Test plug.

Specification

The following specifications are the performance standards or limits against
which the instrument is tested.

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.

T1 and Fractional T1 Transmitter and Receiver

Framing:

D4, ESF, SL.C-96 (see below), Unframed
Notes on SLC-96 Framing mode.

The precise operation of the SLC-96 frame format depends how
the instrument is set up. The following table describes how the
transmitter and receiver behave when SLC-986 is selected for
various instrument set-ups.
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Instrument set-up

Sig bits test

VF mode

All other modes

FDL SLC-96 mode.

note 1:

note 2:

Line Code:

Test Patterns

QRSS: 2°20~1 PRBS:

2"15-1 PRBS:
2720-1 PRBS:
27231 PRBS:
All ones

All zeros

1:1

1.7

3in 24

SLC-96 Transmitter

Sends Pt bits and SIMULATED
SLC-96 Fs (see note 1). The Fs
framing is sent because sig

bits are sent in this mode.

Sends Ft and Fs framing
continuously. The Fs framing

is sent because sig bits are

sent in this mode.

Sends Ft framing ONLY.

No sig bits are sent.

Meets TR-TSY-000008.
A field format {13vs16}
as per Rx.

SLC-86 Receiver

Syncs on Ft and Fs with
SHORT REFRAME ALGORITHM
{see note 2},

Syncs on Ft and Fs with
SHORT REFRAME ALGORITHM
(see note 2).

Sync on Ft ONLY with the
LONG REFRAME ALGORITHM
(see note 2).

Meets TR-TSY-000008.

Auto configure to a

field format.

SIMULATED SLC-96 Fs: the Fs bit channel will contain
bursts of Fs framing interspersed with all-ones to simulate
the operation of real SLC-96 equipment.

SHORT REFRAME ALGORITHM: 10 consecutive valid
framing bits required to gain frame sync.

LONG REFRAME ALGORITHM: 24 consecutive valid
framing bits required to gain frame sync.

AMI, B8ZS

D154-D14+1=0
D20+D1741=0
D23+Di841=0

(101010 ... )
(01060000 ... )

D20+D174-1=0 with 14 zero limit

(01000100 00000000 00000100 ... )

User programmable word, length 3 to 24 bits
Four long user-programmable patterns, length 8 to 1024 bits in 8 bit intervals.
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Pattern programmed in hexadecimal from the froat 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, SLC-96, and ESF
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.

Octet Stress Patterns (Hex)
72-octet - for ALBO testing

80 g0 20 80 01 00 01 01
01 03 86 01 80 01 01 &0
01 22 G0 20 22 00 20 AA
AA AA AA AA 55 5b bb 55
AA AA AA AA 55 AA AA 55
55 55 &0 80 FF FF FE FF
FF FF FF FE FF FF 24 49
92 88 88 88 10 42 08 21
84 20 08 82 40 20 10 80
96-octet

FF Fr FF FPE FF FF FF FF
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF¥ FF FF
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
AA AA AA AA 80 . 01 20 01
80 01 80 01 80 01 80 01
80 g1 80 01 80 G1 80 01
AA AA AA AA 80 01 80 01
20 01 &0 01 80 01 80 01
80 01 R0 01 80 01 80 0
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54-octet - known as “Ball Buster”

61 01 01 G1 01 01 06 01
g1 01 01 01 01 03 01 01
01 01 07 01 01 01 01 55
55 85 55 AA AA AA AA 01
01 01 01 01 01 FF FF FF
¥F FF FF 80 01 - 80 01 80
01 80 01 80 01 80

120-octet - known as “Trip Test”

FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF F¥
FF F¥ FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
FF FF FE FF FF FF FF Fr
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF Fr FF
FF FF FF FF¥ FF FF FF FF
AA AA AA AA 10 10 10 10
18 10 10 i 10 10 10 10
10 10 10 10 19 10 10 10
AA AA AA AA 10 10 10 0
10 10 10 19 10 10 10 i0
10 10 10 10 10 10 10 10
53-octet

80 01 80 01 80 01 80 01
80 01 80 01 &0 01 80 01
80 01 80 01 20 01 80 01
80 01 80 01 80 01 01 AF
AA AF 01 01 01 01 FF FF
FF Fr 01 01 01 01 FF FF
FF FF FF FF CB.
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55-octet - DALY from T1M1.3/92-006R2

01 01 01 01 01 01 80 01
a1 01 01 01 01 03 01 01
a1 01 07 01 01 01 01 35
55 55 55 AA AA AA AA 21
01 01 01 01 01 FF FF FF
FF FF FF 80 61 &0 01 &0
01 80 01 80 01 80 01

55-octet - version-2, Byte 7 changes from 10 to 00

01 G1 01 01 01 01 a0 01
01 01 01 01 01 03 ¢1 01
01 61 07 01 01 01 01 55
55 55 55 AA AA AA AA 01
01 01 01 01 01 FF FF FF
FF FF FF 80 01 36 01 80
01 80 01 86 01 80 01

55-octet-version-3, Byte 3 changes from 10 to 03 and byte 7 changes from
80 t0 00

01 01 03 01 01 01 00 01
01 01 o1 01 01 03 01 01
01 01 07 01 01 01 01 55
85 95 85 AA AA AA AA 01
01 01 01 01 01 FF FF FF
FF FF FF 30 01 80 01 80
01 50 01 80 01 80 01

Multi-pattern tests: Bridge Tap, Quick Test and User Suite
Meets: T1.M1.3/92-006R3

Results: all error types and counts, also logic error counts (EC),
logic error seconds (ES) and logic pattern sync seconds
(58) are displayed for each sub-pattern that makes up the
multipattern. Loop number of sub-tests, displayed.
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During configuration changes counts of frame {and CRC)
counts are suppressed. Logic errors are only counted
during the sub-test periods and not during sending of the
inter-pattern sync code.

Bridge Tap Tests

Test patterns

1-in-1 F 1.

1-in-2 F ot

1-in-4 F 0100 ..

1-in-6 F 0100 00..

1in-T F 0100 000..

1-in-8 F 0160 0000..

2-in-10 F 1160 0600 00..

2-in-11 F 1168 0000 000..

2-in-12 F 1100 0000 0000..

2-in-13 F 1100 0000 0000 0..

2-in-14 F 1100 C000 0000 00..

2-in-15 F 1100 6060 0000 000..

2-in-18 F 1100 0000 9000 G00O..

3-in-18 F 1101 0600 0000 0000 00..
3-in-19 F 1101 0000 0000 0000 60OQ..
3-in-20 F 1100 0106 0000 0000 00CO..
3-in-21 F 0100 0100 6000 0000 0G0 1.,
3-in-22 F 0100 0100 0000 00600 0000 10..
3-in-23 F 0100 0100 0000 0000 0000 100..
3in-24 F 0109 0100 0000 0000 6000 CG10G..
QRSS

Inter pattern byte: F 1111 1018

Test period range: 10 to 60 seconds (nominal)
default: 20 (nominal)
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GQuick test

Test patterns

all-1s F 1111 1111
1-in-8 F 0100 0000
2-in-8 F (0100 1000
3-in-24 F 0100 0100 6000 0000 0000 0100
QRSS
Inter pattern byte: F 1110 1110
Test period range: 1 to 60 minutes (nominal)
default: 3 minutes {nominal)
aCCUracy: nominal
User Suite
Number of patterns: 2t07
Selectable patterns: QRSS, 3 in 24, all ones, all zeros, 1in 8, 1 in 2
55 Octet (Daly), user word, long user word 1
PRBS: 2715-1, 2720-1, 2723-1
Test Period: 10 to 60 seconds or 1 to 60 minutes, defaunlt 3
minutes
Inter pattern byte: 8 bit user-definable (must not occur in test
patterns)
Number of pattern loops: user-definable

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.

Monitor Mode

Monitor mode is for use on live traffic where no known test pattern exists. No
pattern synchronization is attempted and pattern error results and pattern
slips are not presented. Monitor Mode is selected by setting the test pattern
to “Live”. It is automatically set on pressing Auto/Restart if no recognizable
pattern is found.

7-10 General Information




Thru mode

‘The non-selected timeslots are passed through from receiver to transmitter,
the receiver drops out the selected timeslot(s) for measurement, and the
transmitter inserts data into the selected timeslot{s). The drop/insert may be
to/from the D-type-15 (balanced) connector by selecting EXTERNAL pattern,
or to/from internal circuits.

Note: In thru mode,the HP 37702A recalculates the CRC for ESF. The facility
data link (FDL) and framing bits are not changed.

Digital Drop and insert (D&I)
The signal for drop or insert may be one of:

n x 64 kbit/s from withina Tl,n=1t0 6

n x 56 kbit/s from withina Tl,n =110 6

DDS circuit from a timeslot within T1 at 2.4, 4.8, 9.6, 38.4 and 56 kb/s.
DDS circuit from a 64 kbit/s DSOA or with Option 004, DSOB.

FDL PRM with either SLC-96 or ESF framing.

Tone generation

Single tones of settable frequency and level generated within a selected single
64 kbit/s channel, using g-law encoding. Channel numbering in accordance

with TR-TSY-000476.
Tone measurements

Measurement is made within a single 64 kbit/s timeslot for true RMS power,
frequency, DC offset, peak (positive and negative) codes, and of timeslot
sample display.

Analog drop and insert

A selected timeslot (containing PCM encoded voice) may be dropped to the
analog output port. Voice at the analog input port may be inserted into a
selected timeslot.
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Switched-56kb/s

Switched-56 is a 56kb/s dial up and digital data service. User traffic is carried
in bits ¢l through ¢7; bit c8 is padded with a “1” and is overwritten by
signaling every sixth frame.

Switched-56kb/s is performed by generating a test pattern and imserting it into
the selected channel. On the receive side, BER measurements are performed
on the switched-56 signal. The test patterns used are a subset of those used in
DDS signals which are detailed later.

Signating/dialing

For analog insert and tone generation, the AB (CD) bits are manipulated for
line seizure. Dialing (of the number) is selectable between either DTMF, MF or
pulse dialing.

Signaling Bits Control

The signaling bits associated with the dial-up features under
CONFIGURATION VF are set up here. Signaling bits (AB or ABCD)
may be either fixed or user programmable. The fixed (defaunlt) values are:

AB ABCD
On Hook 11 1111
Off Hook 0o 0011

Timesiot Check.

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, enabling
detection of swapped timeslots.

Timeslot Delay Measurement.

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

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

internat 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
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 framing 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 resuit 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.

Tx Alarms.

AlS: Unframed All Ones.

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

Validity: 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.
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Tx loopback codes (in-band).

Loopback Loop-up code | Loop-down code
Line loopback 16000 150
4-bit “smartjack” (NI) 1100 1116
5-bit “smartjack” (NI} 11000 11160
User HXXXXAKK XXHXKAKX

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 at least 6 seconds, after 6 seconds it will stop when loop-up is detected

at the receiver or it will continue for an additional 2 seconds. If loop-up is
detected within the first second, a “Pre- exist loop” will be flagged. The
loop-down code will be sent for at least 8 seconds.

Accuracy of loopcode intervals: & 1 Second.

Westell and Teltrend Intelligent Addressable Repeaters

By RBOCs:

Ameritech, South West Bell, PacBell, Bell Atlantic, NYNEX and
US West: Teltrend

Bell South: Westell
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Westell | Teltrend Result How to action
IOR ILR
arm & loop-up YES YES | YES | YES [LOOP-UP KEY
loop-down & disarm YES YES | YES| NO |[LOOP-DOWN KEY
arm YES NO | NO NO |action field
arm {DSX~—NI) NO YES | YES{ NO |action field
arm (NI—sDSX) NO YES | YES | NQ jaction field
dis-arm YES YES | YES{ NO |action field
loop-up YES YES | YES | YES |action field
ioop-down YES YES | YES| NO |action field
loopback query NO YES | YES | YES |action field
timeout defeat YES YES ] YES| NO |action field
timeout defeat YES YES | YES| NO |action field
power query NO NC | YES | YES |action field
span power cut NO NO | YES | YES |action field
power down NO YES | NO | YES |action field
NOTE: IOR = Intelligent Office Repeater
ILR = Intelligent Line Repeater
WESTELL
Address range: 1 to 1999
Arming and Disarming
Arm SF 11000 8 4 1 second
Disarm ESF 1111 1111 G100 1000 >15 repetitions
SF 11100 8 + 1 second
ESF 1111 1111 0010 0100 =15 repetitions

Loop-up:

success or failure indicated on status line. Loop-up
sequence consists of two parts: an arming word which
instructs the repeater to look for the repeater address, and
an instruction containing the address itself. In ESF, the
arming codes is carried in the FDL.
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Loop-up 1100 0AAA AAAA AAAA
Repeater return 0011 0AAA AAAA AAAA

The 16-bit address of the repeater (range 1 thru 1999)
is binary coded into the “A to A” field and is carried

“in-band”.

Loop-down: success or failure is indicated on status line. Loop-down is
accomplished by “disarming”.

Loopback Query: It is assumed that the path is in an “armed” state.

Interpretation
send No Loop NIU Loop  repeater
11810101 | pattern pattern <=200 errors
loss syne # errors = ADDR * 10
Power Query
-40 units
Interpretation
send No Loop NIU Loop repeater
01011011 |pattern pattern <=210 errors
loss sync # errors = ADDR * 10
Loopback Timeout
Disabling: Loopback Timeout is performed using control codes

after arming.

Disable 1001 0101 1110 0010
Enable 1001 0101 1110 0001

Other functions: other repeaters may be actioned using the 16-bit user

word.
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TELTREND

Address range: 1 to 20

ILR Loop-up:

Loopdown:

Arming and
Disarming:

Arming:

generates the complete sequence of arming and addressing
with success or failure indication on the status line and
address updating on the AUX page.

In ESF the arming code may be either “in-band” or
“out-of-band”.

Address 1100 0111 010A AAAA for 15 seconds

The 16-bit repeater address (range 1 thru 20) is binary coded
into the “A to A" field and is carried “in-band™.

The Teltrend repeater returns its address in the form of logic
errors: 10 errors represents address 1; 20 errors represents
address 2; etc. Repeaters which support both metallic and
logic (payload) loopback, add an extra five errors when in
metallic loopback.

generates the complete disarming sequence complete with
success or failure indication on the status line.

SF 11100 g &£ 1 second
ESF 11111111 00100100 >15 repetitions

loop-up and loop-down functions include necessary arming
and dis-arming.

Arm SF 11006 8 =+ I second
ESF 11111111 01001000 >15 repetitions
Disarm SF 11100 8 < 1 second

ESF 11111111 00100100 >15 repetitions

The span is first armed using the appropriate
“SMARTJACK” code. Then the JOR/IHR/ILRs are armed
using the following in-band codes.
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SMARTJACK SF 11000 & £ 1 second
ESF 11111131 01001000 > 15 reps

DSX——=NI ALL 11000 > § geconds

NJwsDSX NYNEX 10 0000 > 5 seconds
B-ATLANTIC (101 0010 > 5 seconds

OTHER-RBOCs 0101 0111 1011 0111 > 5 seconds

I0R Loop-up:

Loopback
Query:

Power Query:

Timeout
Disable:

Span Power Cut
Thru:

to loop an armed IOR.
11000111 010AAAAA > 5 seconds

It is assumed that the path is in an “armed” state.
Processing of information returned from the ILR is as per the
loop-up sequence and the address result on the AUX page is
simnilarly updated.

Code: 1101 0101 for 5 seconds (nominal)

It is assumed that the path is in an “armed” state.
Processing of information returned from the ILR is as per the
loop-up sequence and the address result on the AUX page is
similarly updated.

Code: 0101 1011 for 11 seconds (nominal)

It is assumed that the path is in an “armed” state. The
addressed repeater powers down the span for a long as the
code is sent, so the <ACTION> field does not return to
OFF.

Code: Bell Atlantic: 0101 0100 for user-defined seconds
(nominal)

All other RBOCs: 1101 0101 1101 0110 for user-defined
seconds (nominal)

Issued after power loop query. Acknowledgement of span
restoration is by logic error count, fajlure is loss of pattern
synchronization.

Code: Bell Atlantic: 1101 1000 for 11 seconds {nominal)
All other RBOCs: 0101 1011 0110 1011 for 11 seconds
(nominal)
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Power Down:

An armed IOR/THR can power down the span if primed. The
span remains powered down for as long as the “power down”

field is active and no other configuration changes are made.
Code: 0110 0111 11 seconds {nominal)

Repeater in power loop An armed span will return the
address of the repeater in power loop.

Code: 0101 1011 11 seconds (nominal)

Tx loophack codes {out-of band)

Out-of-band loopback is only available with ESF framing or SLC-96 framing.
Loopcodes (16-bit message) are sent in the ESF 4 kbit/s data link in the

format:

Loopback

Loop-up code

Loop-down code

Line loopback

00001110 11111111

00111000 11111111

Payload loopback

00016100 11111111

00110010 11111111

Smartjack loopback

00010010 11111111

00160100 11111111

User

Oxorwxex( 31111111

OxxoexexC 11111111

Out—of-band loopcode repetition: 15 repetitions of the message are sent.

Idle code

When not transmitting loopcodes, the transmitter sends idle code (repeated

01111110) in the data link.

Output

Impedance:

Puise Shape:
Puise Height:
Pulse Imbalance:

LBO:

100 ohm balanced {nominal)

7.5dB and 15dB nominal

meets ANSI Standard T1.403-1989
£3V £600mv (at the center)
Ratio of voltage in +ve and —ve pulses; ¢ == 100 mV
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Receiver

DSX-MON. For connection to protected monitor points. Automatic gain control
{AGC) between 0 and +30dB 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: 1.544 Mb/s & 130 ppm

Pulse shape: DSX-1 compatible per ANSI Std T1.102-1987
Jnput Impedance: 160 ohms nominal

Dynamic Range: +6 to —30dB relative to DSX-1 level

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

Input Impedance: 100 ohms nominal
Dynamic Range: 8V pk-pk to 95mV pk-pk or 0 to +36db equalization @
T72kHz

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 zero runs of 14.

10Ul

JTTER
AMPLITUDE

02U

|
1
f

3

1

3

:
200 10K

Hz Hz
HTTER FREGQUENCY
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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 last
measurement period.

Signal Loss: triggered by 175 or more consecutive zeros af the receiver
(nominal)(TR-TSY-000475)
All ones (AIS): triggered when any two consecutive frames contain less than 3

Zeroes

Frame Loss: see IFrame Loss Criteria. LED also used for DDS frame loss
Pattern Loss: triggered by loss of synchronization to the selected test pattern
Slip: triggered by controlled or uncontrolied slips {out-of-service

testing only)

Excess Zeros: triggered by >15 consecutive zeros

Ones Density: triggered by a received ones density <12.5% over a 100ms
period

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

Yellow Alarm: triggered by bit 2 of every timeslot set to zero (D4
and SLC-96) or facility data link contains repeated
1111111100000000 (ESF)

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

Loop up: triggered when the instrument detects a loop up code {as
defined on the AUX TX/RX page) for at least 100ms

Loop Down: 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 5 Ul of wander is
exceeded in any 15 minute period or 28 Ulin any
24 hour period

Status LEDs {green): Signal present, Frame Sync, Pattern Sync, B8ZS

Signal Indication. This 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).
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Frame Sync Criteria.

D4: 24 consecutive error-free Ft and Fs bits {nominal)

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

SLC-96: 24 consecutive error-free Ft bits (nominal)

Frame Loss Criteria.

D4: 2 in 4 Ft bits in error

ESFE: 2 in 4 Fe bits in error

SLC-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 (ain: Sync is regained after 32 error-free clock periods

Test Period.

Range: 1 second to 100 days or continuous

Resolution: 1 second/1 minute/1 hour/1 day

Fixed intervals: 15 min, 2 hours, 24 hours

Indicator: Green LED above RESTART key is illuminated while

measurement is in progress

Fractional T1 Testing

Modes: n X 56 kbit/s, n x 64 kbit/s contiguous or
non—contiguous. Background timeslots filled with idle
code (1111111,

Test patterns: QRSS, user defined word 1 to 8 bits, user defined
pattern 8 to 1024 bits, 2°15—1 PRBS, 2°20~1 PRBS,
2°23—1 PRBS.
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ESF Facilities Datalink Generation and Decode

Meets ANSI T1.403 performance messages for ESF framing and
TR-TSY-000008 for SLC-96. Digital drop and insert allows FDL (ESF or
SLC-96) to be dropped to/inserted from a protocol analyzer or other external
source via an X.21-leased connector.

Transmit Message:

PRMs 1 per second (nominal) while instrument is gating.

Timeslot data: When not looped, 192 bits/frame of timeslots are

filled with QRSS. When looped, data passed thru from
receiver.

FDL contents
Background:
OR:

Out-of-band loopcode generation

When not sending a message: all-1s

Loopback Loop-up code Y.oop-down code

Line loopback

00001110 11111111

00111000 11111111

Payload loopback

00019100 11111111

00110010 11111111

Network loopback

00010010 111111131

00100100 11111111

User

Oxxxxxx0 113111111

Osooxexx0 11111111

OR:

Performance messages: A 14-bvte message packet describing received

T1 performance (CRC, BPV, frame errors and
loop-back status) is sent back once per second
{(nominal). The instrument must be running a test
period for this to happen correctly.

As previously described, the instrument will
generate “out-of-band” loopback instructions as
defined under T1 Loopbacks. These will overwrite
performance messages when active,

Bit-messages:
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ESF FDL PRM Analysis to ANSI T1.403

The FDL message is decoded in accordance with ANSI-T1.403. The following
message bits are counted and displayed:

CRC Events: G1, G2, G3, G4, G5, G6
Other Events: SE, FE, LV, §L, LB, U1, U2
Note 1. The instrument test period is asynchronous with the FDL
i data stream, hence the number of FDL messages received
% has an error of +1 relative to the instrument test period
second.

2. The instrument does not accommodate FDL messages that
are discarded due to errored frame check sequences (FCS),
i.e. if at the end of a test period, the FCS indicates an
errored message, the message will be lost and will not be
interpolated from the information repeated in the next post
test period received packet.

A message monitor display is provided to view the real time FDL packet
contents as they arrive. For T1.403, octets numbered 2, 3, 5-12 are displayed in
binary. For convenience, the C/R bit is also decoded as either Customer (CI)
ot Carrier (NI).

SLC-96 monitoring and stimulation of the RTU. Meets: TR-TS5Y-000008.
3ms 36-bit F(s) sequence:
000111000111 CCCCCCCCCCCOLIOMMMAASSSSL
C1 to C11 concentrator field
M1 to M3 maintenance field
Al, A2 alarm field
51 to S4 protection switch field.
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TX Messages

C field: used in Type-2 SLC’s to achieve concentration; arbitration between
competing sources for limited transmission bandwidth. The C field will contain
idle: C1 to C11 = 11111110000.

Messages decoded

Message Format
Idle 70 70 710
No Alarm of 0ff i
Activity Update Request 736 736 736
Activity Update 738 CMESS1T |MESS1
Looping Test 738 933 Tee
Activity MESS1 MESS1 MESS1

S field: enables PROTECTION switching: (Switch and Restore).

RTU response time

range: 0.000 to 10.000s

resolution: +100ms

accuracy: =100ms (nominal)

failure: no response within 1 second

Message Values

Idle, Switch A line RX, Switch B line TX, Switch C lire TX, Switch D line TX,
Switch B line TX & RX, Switch C line TX & RX, Switch D line TX & RX.

User Interface

Action Key
Switch Loop-Up
Restore Loop-Down

Time to respond measured: range 0.000 to 10.000s £100ms. The alarm field
carries either 13 or 16 multi-frame message:
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The tester automatically adjusts its send alarm field message size (i.e. 16 vs
13} to be the same as the incoming frame size.

Far end loop: forced by inserting the relevant patterns into the Alarm field; use
the “Loop up” and “ILoop down” keys. A successful loop is the return of the
same pattern.

Measurements in FDL mode
TR-TSY-00008

Frame errors, frame loss, bit monitor

Bit monitor: display of the current SLC-96 frame, current alarms: 1 second
{(nominal)

T1.403 results.

Loopbacks: In FDL mode, the instrument responds to out-of-band
loopcodes
Error counts: BPV, frame, CRC

FDL message decoded to ANSI T1.403

All message bits counted, i.e. G1..G6, SE, FE, LV, 8L, LB, Ui, U2 and may
be stored in graphical format as “alarm”™ bars.

Binary display of the last received (with correct F'CS) FDL message

7-26 General Information




T1 and fractional T1 Measurements

Error Measurements

All appropriate error types are measured during a test.

Error types: Logic errors, BPVs, Frame errors (Ft & Fs bits for D4 mode,
Fe bits for ESF mode, Ft bits for SL.C-96 mode), CRC errors
(ESF ounly)

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

Recovered Clock Frequency Measurement

Resolution:
Accuracy:

Ageing:
Result Presentation:

1 Hz

+ 5ppm 0 to 40°C (nominal)

+ 10ppm 0 to 50°C

+2ppm per vear,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 distingunished. For unframed modes it is
meaningless to use these terms, and a single measurement of SLIPS is made.

Slip Criteria:
Uncontrolled Slip:

Controlled Slip:

A slip occurs when one or more bits are added to or
deleted from the received pattern.

If 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
Resclution: 1 mA
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Simplex current measurements are possible on all front panel Tx/Rx
connectors.

Cauiion Span Power Measurements
Extreme care should be taken when operating with hazardous
w voltages. Span power can generate voltages of up to = 130V
dc.

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 Level 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), 10mV (60mV to 2V)
Level Accuracy: 4 1dB {~9dBdsx to -+6dBdsx)

+ 2dB (~19dBdsx to —10dBdsx)

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

Round Trip Delay Measurement

Only valid for QRSS, but available simultaneously with error results.

Range: lms to 670ms
Resolution: lms (for 10us see High resolution round trip delay)
Accuracy: 3% (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.

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 XXXE+YY display for >= 1,000,000 errors. ¥or CRC error counts, an
incorrect CRC checksum is counted as one error.

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

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

Error Ratio Format. X. XE+4YY display

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

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

Percentage format. XX.XXX% or 100.000%

SEF Event, 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.

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.
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LOF Count. A count of the number of times a frame loss occurs for >3 secon'ds,
also known as RED ALARM

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: Yeliow Alarm, Pattern Loss, T1 Frame Loss, Signai
Loss, AIS, Excess Zeros, Power Loss, DDS Frame Loss

Trouble Scan

Displays any non-zero error count {in “large” characters) for the five error
types LOGIC, T1 FRAME, DDS FRAME, BPV and CRC. Alarm conditions
are also displayed. 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.

Results storage and graphic presentation

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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Stored Text Results

At the end of a test period where the STORE was enabled, a summary of the
current settings and end of test results is stored in textual format alongside the
stored graphics results. The following list is not exhaustive.

Stored Settings:

— Configuration, Framing, Linecode, Thru.

— Electrical interface (T1 parameters or DS0 parameters {HP 37702A)).
— Pattern including any user defined elements.

~ Timeslot information.

~ DDS mode, payload rate and customer number (HP 377024).

- VF mode, tone parameters

— FDL mode, protocol

~ Test Period.

Stored Results:

- All alarm seconds results

— Logie: All basic results and all G.821 analysis results.
- BPV: All basic results.

— T1 Frame:  All basic restults and all (3.821 analysis results.
- CRC: All basic results and all G.821 analysis results.

— DDS Frame: All basic results and all G.821 analysis results.
— DDS trapped control code and timestamp (HP 377024).
— All slips results.

— Option 001: Additional slips results and all wander results.
— VF Tones: All VF tones results.
— FDL: All T1.403 results.

Graphic result presentation

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

Error Sources. Logic, BPV, T1 Frame, DDS Frame, CRC, Alarms, PRM
contents.
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Dispiay Format.

Width:
Bar resolution:

60 bars
1 minute, 15 minutes, 60 minutes

Error count scale: Pseudo-logarithmic range of more than 8 decades, each

decade represented linearly.

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 LEDs,

Autoresponse Mode

In-Band

Out-of-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 > 5 seconds (nominal). The line Joopback
can be set ON/OFF manually. Tx error injection and alarm
generation are disabled in Line loopback mode.

If autoresponse is on, the instrument will respond to line,
payload or smartjack received out-of-band loopcodes. At least
4 repetitions of these loopcodes are required. Line and payload
loops may be selected manually, if both are selected the line is
looped.

The current status of the two loopbacks is indicated on the
LOOPCODES display (AUX, T1 ALARMS & LOOPING),
these can be manually overridden at any time by the user.
The instrument TESTER LOOPED LED lights when either
loopback is enabled.

7-32 General Information




Loopcode Detection

Out-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 3 out of the last 5 ms samples have contained the
same valid loopcode.

Loopcodes are not detected in T1 SPECIAL measurements.

Loopback Loop-up code Loop-down code

Line loopback

00001110 11111111

00111000 11111111

Payload loopback

00010100 11111111

001106010 11111111

Smartjack loopback

00010010 11111111

00160100 11111111

User

Oxxxoxoex0 11111111

Oxxxxxx0 11111111

Line Loopback

When line loopback is selected or set by the LOOFP UP code, loop timing is
forced and the instrument retransmits the recovered receive data. BPVs, T1
frame errors, CRC errors and logic errors are zll preserved.

When payload loopback is selected or set by the LOOP UP code, loop timing is
forced and the instrument retransmits the recovered receive data. BPVs, T1
frame errors and CRC errors are corrected and retransmitted.
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Digital Drop and Insert (selected via PATTERN EXTERNAL)

Rates: n x 64 kbit/s, n x 56 kbit/s: (1 < n £ 6), DDS primary
channel (56, 38.4, 19.2, 9.6, 4.8, 2.4 kbit/s).

Connector: 15-pin “D” type connector using RS-422A electrical signals {i.e.
X.21-leagsed). The common clock is derived from the transmit
clock. Pin assignment:

Name A B Comments

Common clock 6 13

Receive data 4 11 | data dropped by HP 37702A
Transmit data 2 3 idata inserted by HP 37702A
Indication 5 12

Control 3 10

ground 8

shield 1

n/c 7,14,15
Notes:

Either the HP 37702A or the equipment under test should be loop timed. The
HP 37702A is the DCE.

For insert only applications, it is required that the HP 37702A’s transmitter be
configured with recovered clock.

The drop and insert control lines are not “no-connection”.

Voice Frequency Mode

Voice frequency access allows manipulation of data within a single timeslot,
The PCM data may be either generated internally (a single tone) or inserted
from the VF port. The PCM data may be measured (for level and frequency)
and dropped to the VF port. The VF access incorporates facilities to generate
a call, using either pulse or DTMF dialing.
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Signaling and Dialing
Pulse dialing:. Off/On hook AB(CD) signaling conditions are selectable.

Line condition D4 ESF

Off-hook 11 1111 default
On-hook 00 0011  default
Brealk-time 60ms nominal
Make-time 40ms nominal
Inter-digit >800ms

Post seizure delay 2s nominal

DTMF dialing.

12090Hz | 1336Hz | 144THz | 1633Hs
697Hz 1 2 3 A
T70Hz 4 5 6 B
852Hz 7 8 9 C
041Hz * 0 # D
On 100ms nominal

Off 100ms nominal
Level 0.0dBm nominal

Chain dialing:. does not involve releasing and re-seizing the line in the way that
normal dialing does; it maintains the line in the off-hook state.

MF dialing
Meets: CCITT Recs. Q.320, Q.321
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Tomnes

ms Hz
700 9060 1100 1300 1500 1700

1 68 % *

2 88 ¥ *

3 88 * *

4 88 % *

5 68 * *

6 68 * *

T 68 ¥ *

g 68 * *

9 68 * *

0 68 * *

o688 * *
Start prime (5T1)

" 68 * LS
Start double prime (ST2)

K 100 * *
Start pulsing (KP)

# 68 * *
Start treble prime (ST3)

S 68 * *
Start (ST)
Inter-digit interval: 68 ms =+ 7 ms {nominal)
Level: -7 % 1 dBm0 per tone (nominal)

User-selectable phone digits: 1 thru 9, A thru D, #, *, (space),
MF dialing string: KP, 0 thru 9, *, ST or ST1 or 5T2 or ST3

Tone Generation:
in a single timeslot within a T1.

Code: plaw
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Level: 0 dBm0 to — 55 dBm0 in 5dB steps

Frequencies:
Fixed: 404, 1008, 2100, 2804 Hz + 1 Hz
Variable: 100 Hz to 3.9 kHz in 1 Hz steps

Tone Measurement

in selected 64 kbit/s timeslot in a T1

Code: law

Code word:

Results range: 0 to + 127

Offset range: 0to + 16

Signal level:

Results range: -60 to +3dBm0

Resolution: 0.1 dB

Accuracy: + .1 dB (—40 dBm0 to +3 dBm0)
+ .5 dB (—55 dBm0 to —40 dBm0)

Switched-56kb/s

Switched-56 is a 56kb/s dial up and digital data service. User traffic is carried
in bits ¢1 through ¢7; bit ¢ is padded with a “1” and is overwritten by
signaling every sixth frame.

Switched-56kb/s is performed by generating a test pattern and inserting it into
the selected channel. On the receive side, BER measurements are performed on
the switched-56 signal. In this mode the V.54 latching loopback is available. In
VF mode - Switched-56 testing, i.e. PRBS, DDS-stress-patterns
Switched-56kb/s tesi patterns

PRBS: 2047 and 511, DDS-stress patterns 1 thrus, All-1s, All-0s.

General Information 7-37




VF Channel Access

The user selects a single channel (1..24) to be demultiplexed from the incoming
T1 stream and ulaw decoded D11, D2 or D3/D4 channel assignment mapping
is selectable. 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 are displayed.

Audio Monitor

When EXTERNAL VF (drop and insert) is selected, the audio monitor
controls whether or not the VF drop signal is dropped to the VF Output port.
Channel Mapping

Channel selection from 1 to 24 is offered which translates into a particular
timeslot based on the numbering sequences of Table 6-4 of TR-TSY-000476.

Time | D3/D4 | D1D { D2
1 1 1 12
2 2 13 13
3 3 2 1
4 4 14 17
3 5 3 ]
6 8 15 21
7 ki 4 9
8 8 16 15
9 9 5 3
10 10 17 18
1t 11 6 7
12 12 18 23
13 13 7 11
14 14 19 14
15 15 8 2
18 18 20 18
17 17 9 6
18 18 21 22
19 19 10 10
20 20 22 16
21 2 1l 4
22 22 23 20
23 23 12 g
24 24 24 24
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Channel frequency:

Range: 100 Hz to 3.9 kHz
Resolution: 1 Hz

Accuracy: 4 1 Hz

Minimum —55 dBm0

input level:

600 ohm Audio Access

VE Input,

Code: p-law

Connecior: Weco-310 side panel.
Impedance: 600 ohms balanced (norninal)
TLP: 0.0dB nominal

Level: +3dBmd to ~-504dBm0 nominal.

Gain Tracking: 1020 Hz level
+4+3dBm to —10dBm

Noise level Reference —10dBm
~10dBm to ~40dBm
~40dBm to ~50dBm

Intrinsic Noise: < 24 dBraCo

Reference —10dBm0
+0.2dB (nominal)

+0.2dB (nominal)
#+0.3dB {nominal)
(nominal) (—66dBmlp).

VF Output. The output is available at the front panel.

Coding: pll-law

Connector: Weco-310
Impedance: 600 ohms balanced
TLP: 0.0dB

Level: +3dBm to —50dBm

Gain Tracking: 1020 Hz level
+3dBm to -10dBm
Noise level
—104Bm to —40dBm
-~40dBm to —~50dBm
Intrinsic Noise: < 15 dBrnCo

front panel.

nominal,

nominal.

nominal.

Reference —10dBm
+0.2dB (nominal)
Reference —10dBm
+0.2dB {nominal)
#+0.3dB (nominal)
(nominal} (—75dBm0p).
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DDS Testing

DDS: Complete DSOA and DSOB {Option 004 only) coverage (56, 38.4, 19.2,
9.6, 4.8, 2.4kbit/s) accessing either at DSO (64 kbit/s) or from within a timeslot

from a T1.

Testing functions in accordance with TR-TS5Y-000439; eg PRBS, word, stress
patterns, alternating and latching loopbacks, MJU functions.

Access point

Logic Far

Bipolar

| Signal “Format” Where Connectors

T1 SF Front Panel Weco 310
ESF bantam
SLC-96

DSCA 1Logic Near Side Panel bantam

DS0 timing: from one of 2 sources. Connectors for both are mounted on the

side panel:

Bit /byte clocks on a 9-pin “D” type, on the side panel.
Composite clock: Weco-310 connector, on the side panel.

DSO0 Bipolar output: level conforms to TA-NPL-000458 DDS in THRU mode:
only available when the interface is T1. All timeslots, except the timeslot
carrying the DDS signal, are copied from the receiver port to the transmitter

port. The time order of the DDS timeslot relative to the other timeslots may
be disturbed. For ESF format the CRC will be recalculated.

DDS payload

In accordance with TR-TSY-000439, a number of different test patterns are
available for stimulating the circuit under test. The test pattern can be
errored; either singly or at preset rates. The test pattern can be interrupted to
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effect a number of network control functions; MJU routing and loopbacks, both
alternating and latching.

Test patterns. PRBS-511 (2°9~1, TR-TSY-000476.), PRBS-2047 (27111,
TR-TSY-000476.), all ones, all zeros ,user programmable word (8 bits
byte-aligned), all bits except sub-rate frame bit, user programmable; i.e. ¢/s bit
is user-programmable (see following table), datacoms port (D.type-15), known
as “External”, DDS stress patterns (ANSI T1A1.4/92-002R4 Annex B).

DDS-stress-1 ‘(FFH, 00)°

Repeating pattern 100 octets of ‘11111111 followed by 100 octets of 00060000.
DDS-stress-2 ‘(TEH, 00)’

Repeating pattern 100 octets of ‘01111110’ followed by 100 octets of 00000000.
DDS-stress-3 ‘(32H)’

Continuous octets of ‘00110010°.

DDS-stress-4 ‘(40H)’

Continuous octets of ‘01000000,

DDS-stress-5 ‘(1 THRU 4}’

A combination of stress patterns 1 to 4 as follows:

800 bytes of DDS-stress-1 ff/ 00 {i.e. 4 repeats)
800 bytes of DDS-stress-2 7e/ 00 (i.e. 4 repeats)
200 bytes of DDS-stress-3 32
200 bytes of DDS-stress-4 40

Six bit segments (7 @56kbit/s) from the sequence is taken and framed at the
customer rate,

Secondary channel patterns

PRBS-2047 and PRBS-511, known as “2C PRBS 2047” and “2C PRBS 511".
Both patterns include the secondary channel training sequence of six-0's, and
neither contains the secondary channel idle sequence of twelve-1's.
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User-programmable Word

56kbits < 56kbits
pattern | bits |alignment bits |alignment
12345678 12345678
prbs 7 |ddddddde § |fdddddde
word 8 |ddddddde 7 1fdddddde
external { 7 |dddddddl 6 ifddddddi
where:
Settable Measured Comment

d Yes Yes data

| No No

f No Yes sub-rate frame bit (usually 1)

¢ No No network control bit (¢/s)

Error add. single, rates: 1E—n where 2 < =n < = 6.
Controf functions.
Alternating loopbacks:

DSU, Channel (56 kbit/s only), repeater (56 kbit/s only), OCUDP, HL96NY,
DSo-DP.

When in the “loop-down” state, the HP 37702A will not alternate the pattern
with loop code; it will enly do so after the “loop-up” sequence has completed.
Loop-up and loop-down sequences are detailed below:-

Note 1. While looped-down, the instrument will not alternate the
q pattern with the loop code. It will only do so after the
% loop-ap sequence has completed.

2. Tor alternating loopbacks, pattern selection should be
limited to PRBS-2047 and PRBS-511 and DDS-stress.

3. The receiver is unable to align to bit-wise rotated patterns.

4. Pattern EXTERNAL (Drop and Insert) will not
accommodate half rate clocking.
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Loop UP

Code DSODP HLS6NY | OCU | Repeater | Channel| DSU
{56khbit/s)
DSODP * * *
Channel * *
DSU *
OCU/PRBS 1
OCU/DMI 1
Channel/PRBS 3
Channel /DMI
L.oop DOWN

Code DSODP HL96NY | OCU | Repeater  Chanmnel| DSU

PRBS * * * * * *

In the above table “OCU/DMTI”, “Channel /PRBS”, “Channel /DMI” means 1
OCU code alternated with Data Mode Idle, etc. Such sequences are senf under
the following circumstances:-

1. For DSO-DP circuits, 1 second of “DSODP/PRBS” followed by 1 second of
“DSODP/DMI” once for each intermediate DS0-DP between the tester and the
target D50-DP; up to a maximum of 7 times, supporting § tandem DS0-DPs.

2. When a HL-96NY is the path between the HP37702A and the OCU-DP, 1
second of “OCU/PRBS” followed by 1 second of “OCU /DMI” is sent.

3. On a 56kbit/s line with repeaters, 1 second of “Channel/PRBS” followed 1
second of “Channel/DMI” for each repeater (2 maximum) between the OCU
and the target repeater.

4. Omn a 56kbit/s line with repeaters, 1 second of “Channel/PRBS” followed 1
second of “Channel/DMI” for each repeater (2 maximum) between the OCU
and the Channel unit.
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Latching loopbacks:

DS0-DPs, OCU-DPs, Channel-loopback, HL222s and MJU as detailed below,
together with the appropriate loop-down sequences. The HP 37702A will
report the success of the loopback by displaying the returned “map-code”
(MAP-0 or MAP-1) and (for OCUs) the secondary channel capability. If the
circuit fails to return the expected “map-code”, then a “Loop-up failed” status
message is displayed. The HP 37702A also reports failure to take down a
latching loopback.

The byte counts in the table below detailing the loopback sequences are at the
customer rate, not the DSOA rate.

Loop UP
Code Count DSO-DP | OCU-DP | Channel | HL222 MIU

TA 40 *
MA 20 *
MIU 20 *
UMC 26 *
TIP 40 * * * *

DSODP 40 *

OCU 40 *

CSsU 40 *

HL222 40 *

LBE 120 * * * *

DMI 40 *

LBE 120 *

FEV 2 seconds * * * *

LBE 200 * * * *
Notes:

The counts are at the payload rate; i.e. before byte stuffing.

The 4 DMI, 12 LBE phase is repeated once for each intermediate DS0-DP in
the path (0 times for the first DS0-DP).
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V.54 Latching loopbacks

For DDS and VT testing (switched 56 kbit/s).
Test pattern: PRBS-7 (2048 bits)

Loop-up

preparatory phase: NORMAL PRBS-7 2048 (£100) bits
acknowledge phase: far end returns INVERTED PRBS (1948 bits)
success: returned PRBS received

failure: no returned PRBS received

Loop-down

1st: 8196 (£ 100) bits INVERTED PRBS-7.
2nd: 64 (+£8) bits All-1s

Loop DOWN
Code Count DS0-DP |} OCU-DP | Chanmel | HE222 MIU
TIP 2 seconds * * * *
CM1 2 seconds *

The secondary channel capability is determined by the value returned when the
OCU receives FEV bytes.

MJU functions:;

MJUs may be routed thru (i.e. branch selected.) When a path has been
selected it may be tested, or a branch may be blocked or unblocked. The path
may be released, upon completion of the test.

When a branch is selected the instrument will display the MJUs ID and branch
selected; failure to receive the expected MJU acknowledgement will result in a
“MJU operation failed” status message. Similarly, the HP 37702A will show
acknowledgement of a branch block.

The control sequences are detailed below; the byte numbers are at the customer
rate; i.e. before byte stuffing.
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Select Block | Unblock | Release
TA 1 second =
MA 20 *
BRN 20 *
UMC 20 *
BLK 1 second *
CMI 1 second * *
RLS 1 second *

DDS Results, alarms and counts

BDS Frame loss event:

Indicated on LED as an “OR” of T1 frame loss and DDS frame loss and
flashing as a status message: at 38.4 and 19.2 kb/s and also 9.6kb/s, 4.8kb/s
and 2.4kb/s with error correction.

DDS Control code alarm:

A control-code event is an occurrence of a network byte with the C/S

bit=0; i.e. a DDS control code. Each event is displayed and latched on the
“BIT-MONITOR” display. This display will be cleared at the start of the
measurement period. Such events that have recognized DDS-control codes will
display the relevant mnemonic as shown below: This results in a DDS control
code second which may be stored and printed to an external printer. This
feature is not available when using alternating loopbacks.

Mnemonic Code Word
ASC f0011110
BLK 0001010
C8y 0101000
DSU {0101100
FEV f1011010
CM1I f1111110
LBE f1010110
Ma 1110010
00s 0011010
oCTU 0101010
RIS 11311000
TEST 0011100
TA 1101100
TIP 0111010
UMC 0011000
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DDS logic error count
Pattern loss: error rate exceeds 4%, in 100mas.

Pattern resynchronisation automatically started on pattern loss.

DDS frame error count:

In DSOA and DS0B (Option 004 only), for rates less than 56kbit/s sub-rate
frame error count will be made.

Frame loss: 5 successive frames which have a subrate frame error.

DDS Payioad Formats. 56kbit/s: The bits within a 64kbit/s DS0A signal byte
are proportioned as follows:- 7data bits (d)} and 1 network control bit (¢/s).

8

2345867
ddddddels

1
ddd

56 kbit/s error correction by BCH coding in a second timeslot is not offered.
38.4 kbit/s: To INC-CB-101.

DDS Formats to ANSI T1.107

T1 access | D8O access
56kb/s * *
56kb/s E/C
38.4kb/s * * INC-CB-101
18.2kb/s * *
18.2kb/s E/C * TA-TSY-000077
9.6, 4.8 and 2.4kb/s * *
9.6, 4.8 and 2.4kb/s E/C *
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Autosetup

Autosetup depends on the selected configuration. The following table lists
which fields may be autosetup and also which fields must be manually set up
for autosetup to work properly.

Configuration Autosetup Fields Manually Set Up Fields
FULL-T1 LINE CODE
FRAMING

PATTERN (1)(2)

Nx56k LINE CODE TX & RX TIMESLOTS
FRAMING (3)

PATTERN (1)(4)

Nx64k LINE CODE TX & RX TIMESLOTS
FRAMING (3)
PATTERN (1)(4)
VF LINE CODE
FRAMING (3)

T1-DDS LINE CODE TIMESLOT
FRAMING (3) PAYLOAD
PATTERN (5)

DS0-DDS CLOCKS (6) PAYLOAD
DSG INTERFACE (7) ERROR CORRECTION
PATTERN (5)

FDL LINE CODE PROTOCOL

FRAMING
(ESF SLC-96)
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(1) Pattern autoconfigure is not attempted if one of the “special”
' measurements is active.

(2) If no pattern car be found, the pattern reverts to LIVE.

(3) If no framing can be found, the application reverts to FULL-T1 with
UNFRAMED data.

(4) If no pattern can be found, the application reverts to FULL-T1 and
the pattern search is repeated.

(5) If no pattern can be found, the pattern reverts to its original value.
(6) If no clocks can be found, the clocks revert to their original value.
{7) If no interface can be found, the interface reverts to its original value.

NOTE: THRU mode must be OFF before any autoconfigure is attempted.
Failure to do so will result in the status message “No autosetup in THRU
mode” being displayed on the screen. ‘

For each of the autoconfigurable fields, the choices are tried in a predetermined

order:

LINE CODE
FRAMING

(T1) PATTERN

{DDS)} PATTERN

(DS0) CLOCKS
DSO INTERFACE

B8ZS, AMI
ESF, D4, SLC-96, Unframed

QRSS, 2720-1,2°15-1, 27231, 3 in 24, All Ones, All
Zeros, 1in 8, 1 in 2, 53, 54, 53, 72, 96, 120 Octet, 55
Octet, User Word, Long User Word

PRBS 2047, PRBS 511, All Ones, All Zeros, User
Word, DDS Stress

Bit & Byte, Composite
Bipolar, Logic Near, Logic Far
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Data Logging

Logging 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 printer type supports other common printers e.g. Epson
and Seiko.

Data logging printouts are produced by pressing or automatically
when a preselected trigger occurs.

PRINT NOW Key. Pressing prints out a full list of current
instrument settings or a time stamped results snapshot.

Auto Triggered Prints

The following type of printout is only valid during tests. See the section under
GENERAL - RUN ALWAYS OPERATION for details of how this field choice
operates with instrument test periods.

Off: No automatic printing is performed.

Event Results: At the start of testing, a short settings summary, followed
by a table header for events, will be printed for column
fashion event information if any of the following criteria are
met in the preceding second.

1. Errors occurred on any valid basic error type.
2. An alarm change occurred.
3. A DDS control code was detected.

Every 15 Minutes At the start of testing, a short settings summary followed

& Every 2 Hours: by a results summary every 15 minutes or 2 hours will be
printed. The format of the results is identical to that of the
results snapshot.

End of Test: At the start of testing, a short settings summary will be
printed, followed by a results summary at the end of the
test. There will be no end of test summary if the test is
restarted via a change to a fleld which causes a restart.
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Messages Only:

At the start of testing, a short settings summary will be
printed, followed by messages for changes of state for each
major alarm condition shown below.

- Signal Loss

- AIS (A6l Ones)
- T1 Frame Loss
- Pattern Loss

- Power Loss

Squelch Control

If the SQUELCH selection is OFF, then no control is applied to the output
and any existing squelch is revoked. If the selection is ON, then a control is
applied to the output in the case of EVENTS RESULTS, and all major alarm

conditions.

If events or major alarms are printed for ten consecutive seconds and the

squelch is ON, then the print output will stop and a squelch message will be
printed. If two consecutive error free seconds occur, then the print output is
re-enabled and an unsquelch message is printed.

Printer and Remote Control Port

This dual purpose port is a full duplex R5-232 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 culput

Baud rate:
Data bits:
Parity:
Stop bits:

300, 600, 1200, 1800, 2400, 4800, 9600
8

None

1or2
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HP Printer Type.
Pacing: Off, ENQ/ACK, Xon/Xoff or DTR
Alternate Printer Type.

Print Style Normal (80 columns on 80 column printer}
Compress (80 columns on 40 column printer}
Pacing: DTR

Remotie control

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

Parity: ODD, EVEN, ZEROS, ONES

Stop bits: ITor2

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

In addition to Xon/Xoff and ENQ/ACK character handshake flow control, the
instrument can provide a 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 2 string is returned by the instrument to
signify that it is ready to accept a new command.

RS-232 connector coenfiguration

Pin | Mnemonic Description
1 PGND | Connected to chassis ground
2 TXD  §Instrument data input
3 RXD |Instrument data output
4 RTS Internally connected to CTS in the instrument
5 CTS Internally connected to RTS in the instrumeni
6 DSR | Set “ON” by instrument when powered
7 SGND |Signal ground
8 DCD  |Set “ON” by instrument when powered
20 DTR | When DTR transmit pacing is selected, data output from the
instrument is inhibited if DTR is held “OFF” by receiving device.
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Modem operation. Remote control via a modem link requires a pair of full
duplex modems. Connection between the instrument and the modem should be

by means of a cable configured as shown below:

INSTRUMENT
PONG (D
RXG (3
TXD ({2
DSR (6}
RTS

SGND

{4)
DTR 20 émwwwmj

{73

MODGEM

(h PGEND

(20 TXD

(3) RXD
, (4) RIS
e (200 (TR

(&) DSR

{7]  SGND
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General

Size: 340mm (13.4in) wide, 190mm (7.5in) high, 275mm (10.8in) deep
{including front panel cover).
Weight: 5.5kg (12.11bs). Datacom module {option 002) adds 0.6kg (1.31bs).

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

AC Supply: §5-265V 47-66Hz, continuous input voltage selection.

Power consumption: 30VA

LpA < 70 dB LpA <70 dB

operator position am Arbeitsplatz
normal operation Normaler Betrieb

per ISO 7779 rach DIN 45635 T. 19

Time-of-day Clock
Stability: & 0.01 % (nominal)

Insfrument 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

VF input - 310 jack

VF output - 310 jack

RS-232 printer output/remote control - DB25 connector

DS0 Tx/Rx - bantam jacks

DS0 bit and byte clocks - 9-pin D type

X.21 leased digital signal, drop and insert - 15-pin D type
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Options

Option 001 Pulse Shape and Clock Slips and Wander Measurements

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 + 34B of
0dBdsx, specifications are nominal for other signals.

Pulse width range: 200-500ns, accuracy:+ 20ns (nominal}
Rise time resolution:  ins (nominal)
Fall time resolution:  Ins (nominal)

Overshoot /undershoot resolution: 1% (nominal)

Puise Masks: Pub 62411, ANSI T1.403, CB 119 (Old equipment), ANSI
T1.102/CB 119 (New equipment), G.703/7790-B

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.

Pulse measurement incorporates a trigger on which the display is frozen.
The trigger conditions are: disabled, fails mask, meets mask, isolated pulse,
truncated pulse or any pulse.

Pulse storage: There are 5 pulse stores with names, which store pulse pairs

{positive and negative) for later display or print. Pulse stores are protected by
a “lock”.

Clock Slips Measurements. Estimated Bit Slips, Estimated Frame Slips,
Positive Peak Wander, Negative Peak Wander, Peak to Peak Wander, Time
Interval Error, 15 Minute Wander, 24 Hour Wander
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Timing Reference DX input.

Rate: 1.544 Mb/s & 130 ppm

Pulse Shape: DSX-1 compatible as per ANSI 5td T1.102-1987 There is
an indication if no reference signal is present.

Input Impedance: 100 ochms (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 UI _
Accuracy: + 0.125 Ul £ 0.5% of reading, for wander frequency up to 1Hz
Range: = 99999 Ul

Also displayed in real time graphical form.

Option 002 Datacom accessory

The specifications for the datacomim accessory are given in a separate operating
manual.

Option 004 DSOB testing

Testing of DSOB to TR-TSY-000439 - see DDS specification on pages 7-40 to
7-47 for more information.

Option HO2 HP-IB Remote Confrol
See Chapter 10.
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Installation

Introduction

This section provides installation instructions for the Hewlett-Packard Model
37702A Digital Data 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
% 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
precattions 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. [f this instrument is to be energized via an auto-transformer
to reduce or increase the line voltage, make sure that the
common terminal is connected to the neutral pole of the
power source.

C. The power cable plug shall 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.

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
w 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.

gl

81202104

B120-136%

i

8120-1689

8120-1378 US
B120-4753 AP

8120-13%1 8120-2556 B120-4211

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

Line
Neutral
Ground

Brown
Blue
Green/vellow
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Mating Connectors

Connectors which mate with the Digital Data Tester connectors are listed in

the following table.

B-4

Tester Port Connector type Mating Connector

Part Nwmber
T1 TRANSMIT WECO 310 HP 1251-0685
T1 TRANSMIT BANTAM HP 1251-3060
T1 RECEIVE WECO 310 HP 1251-0695
T1 RECEIVE BANTAM HP 1251-3060
TIMING REF DS1 INPUT WECO 310 HP 1251-0695
TIMING REF DS1 INPUT BANTAM HP 1251-3060
T1 TRANSMIT/RECEIVE 15 WAY D HP 1251-5503
VF QUTPUT WECO 310 HP 1251-0695
VF INPUT WECO 310 HP 1251-0695
DROP & INSERT 15 WAY D HP 1251-5503
D50 RECEIVE BANTAM HP 1251-3060
DS0 TRANSMIT BANTAM HP 1251-3060
DS0 CLOCKS 9 WAY D HP 1251-0216
COMPOSITE CLOCK WECO 310 HP 1251-0695
LOCAL LOOP 15 WAY D HP 1251-5503

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

HP 1251-1438 (hood)
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T1 and DDS Tester Selection When Using the HP 15901A
DATACOM accessory

If the Tester has the Datacom test accessory in the lid, set the Datacom
module TEST SELECT to T1.

ACCESSORY Port - for Datacom Module Connection

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

DROP & INSERT port - for Protocol Analyzer connection

To use the instrument as an interface for a protocol analyzer, use this port and
select PATTERN EXTERNAL. Loop timing is normally required for drop and
insert applications.

The pin assignments of the drop and insert connector are:

PINA,B FUNCTION

6, 13 Common clock

4,11 Receive data (data dropped by instrument)
2,9 Transmit data (data inserted by instrument)
5,12 Indication {data drop control)

3,10 Control {data inseri control)

8 Ground

1 Shield

7,14, 15 not connected
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VF INPUT and VF OUTPUT ports - for TIMS connection

To use the instrument as an interface for a TIMS tester, use this port and
select VF ACCESS, AUDIO MONITOR ON.

DSO ports

DS0 bit and byte clock connection is via the D shell connector in the DS0
section of the side panel. Composite clock connection uses the WECO 310
Composite clock connector on the side panel.

The pin assignments of the 9 pin CLOCKS connector are:
PIN SIGNAL

Do-5V

DIGITAL GROUND

BIT CLOCK

BYTE CLOCK

GROUND

BYTE CLOCK POSITIVE

BYTE CLOCK NEGATIVE

BIT CLOCK POSITIVE

BIT CLOCK NEGATIVE

A cable for 5 pin DIN interface should have the following connections:
9 PIN D 5 PIN DIN

5 1

w00 =1 o U s L RS e

2
3
4
5

w o ~1 O
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A cable for 9 pin D interface should have the following connections:
$PIND $PIND

i 1
2 2
3 3
4 4
5 5

T1 TRANSMIT/RECEIVE Port ( D-shell )

The 15 pin front panel D-shell port connections are:

1/9 Transmit output
3/11 Receive input
i3 ground

RS-232 Port - for Printer or Remote Control Connection

Caution This port is located on the side panel of the main instrument
and is NOT to be confused with the RS-232/V .24 port on the
ﬁ Datacom accessory in the lid.

This port is a full duplex R5-232 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.
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The RS5-2582 connector pinout configuration and signal flow are shown in the

following diagram:

INSTRUMENT

POND

CHASSIS
GRDUND/%’
TXR

RXD

CRCUIT SEE

®

2

Jotoot)/

CABLE SHIELD OR PROTECTIVE GROUND

DATAIN

t———= DATA OUT

oTR
jefets}

GROUND
+V

ol

® 06 @

® 6 & 0

|

o
RSN

DYR PACNG (ONTROL

RS5-232 PORT

THIS PORT ON THE SIDE PANEL OF THE
INSTRUMENT 15 CONFIGURED AS DGR

The RS-232 port can only transmit or receive asynchronous data, any device
connected to it must be set for asynchronous operation. The character formats
for Printer and Remote Control are as follows:
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Printer Operation Rernote Control
Baud Rate| 308, 600, 1200, 1800, 2400, 4800 or 9600
Data Bits 8 7
Parity Nene 0dd, Even, Zeros, Ones
Stop Bits 1or2
Pacing ENQ/ACK, Xon/Xoff or DTR

To Connect for Direct Operation

The connections of a cable suitable for direct connection to a printer or
controller are shown in the following figure.

INSTRUMENT TERMINAL

PGND {(h PGND
XD {2 (20 TXD
RXD & (30 RXD
RTS {4 E (41 RTS
DTR (20} &—rmmmms {_————9 (20y OTR
DSR (6} (B} DSR

SGND () 75 SGND

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

Modem Connection

Oxnly a full duplex modem may be used. The cable connecting the RS-252 port
to the modem should be configured as follows:
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INSTRUMENT MOBDEM

PGND (1) (N PGND
RXD (3! (2} TXD
XD (2 (3) RXD
DSR (6] : (4) RTS

> (20} DR

RTS {4 (&) D3R
OTR {20} Q&uwmwj

SGND () (71 SGND

Rack Mounting

The general purpose rack mount kit, HP part number 37701-60050, comprises
the following parts:

Main instrument
Two brackets HP part number 37701-00048.
Accessory lid
Two brackets HP part number 37701-00049.
Four screws
Four spacers

To fit the rack mount kit:

Main instrument
Remove the front corner “feet”, 12 screws (C).
Fit the rack mount brackets over the fixed part of the protective front
cover retaining catch.
Fix the brackets to the instrument with 4 of the original screws (C)

NOTE : the screws have fine threads. Care should be taken not to
overtighten the screws during replacement as the threads in the casting
could be damaged.
If there is no accessory iid, discard the surplus kit parts.

Accessory lid
Remove the 4 screws from beneath the latch catch and remove the
assembly from the plastic cover,
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Remove the latch catches by removing the nuts and washers on the inside
of the plastic cover.

Refit the assembly inside the plastic cover.

Place the brackets, items (1) and {2) in position and fix using screws {5)
and spacers (4) supplied.

Rack Mount Kit HP Part No.37701-60050
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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 ( 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 vp 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 475 degrees centigrade without a2
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 fromt 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.

¢. 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, refer to instrument by model
number and full serial number.
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Digital Data Tester Performance Tests

introduction

This chapter contains procedures which test the HP 37702A 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.

Digital Data Tester Performance Tests 9-1




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

Instrument

Critical Specification

Recommended
Model

Frequency Counter

DC Voltmeter
AC Voltmeter

Synthesizer / Function
Generator (2 off)

Oscilloscope
DC Power Supply

Impedance Converter

WECO 310 to WECO 310
cable

Bantam to bantam cable

WECO 310 to BNC
adapter (3 off)

75 Q Termination

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

1% accuracy
2% accuracy at 772 kHz

50 € unbalanced output. Sinewave
frequency range 772 kHz = 110Hz;
Level range 23dBm tc —20dBm

100 MHz bandwidth; Dual I/P 50
@ and 1 M2

Variable DC supply voltage up to
20V

110 Obalanced (nominal} to 75 Q
unbalanced (nominal)

Unique

Unique

Unique

75 Q %1%

HP 53168 OPT 001

HP 3456A

HP 3458A

HP 3325B

HP 54201A/D

HP 6205B

HP 15508B

HP 15513A

HP 15670A
HP 1251-3757

HP 15522-80010
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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

RS5-232 Loopback Unique HP 5060-4462

connector

Dual BNC to WECO 310 |see figure below

cable

Resistor 10000+ 1% HP 0757-0178

Resistor BOE 1% 5W HP (811-0563

Function Generator Frequency - 8kHz, rectangular HP 3314A

waveform, 5V pk-pk o/p into 50 Q

Pual BNC to 9 pin D-Shell jsee figure below

(Bipolar}

Dual BNC to 9 pin D-Shell | see figure below

{Unipolar)
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Dual BNC to Weco Bantam Cable

WECO BANTAM JACK

/ SCREENé

BNC

\m SCREENED CABLE

SCREEN CONNECTED HERE

Description QTY | HP Part Number
BNC Connector (male) 2 1250-1448
Weco Bantam Jack 1 1251-3060
Screened Cable (1.2m length); - 8120-2272
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1.2m
FROM BYTE CLOCK

/1
GENERATOR (ﬂ((m‘ e
B 4 SCREEN SCREEN
A~ Al
"

\

B8NC WHITE = s

FROMEIT CLock % ( SCREENED CABLE BLACK
GENERATOR \
BLACK
SCREEN (5)
* & »
w/ | Im

BLACK (8] WHITE (6)

Dual BNC to 9 pin D-Shell bipoiar cable

Description QTY | HP Part Number
BNC Connector {male) 2 1250-1448
9-pin D-Shell Plug 1 1251-0216
Hood for D-Shell 1 12531-1551
Screened Cable (1.2m length)| - 8120-2272
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FROMBYTE CLOCK
GENERATOR

BNC

FROMEIT CLOCK
GENERATOR

1.2m

WHITE
SCREEN SCREEN \
SCREENED CABLE
BLACK
BLACK
WHITE (L)
SCREEN (51
\ BLACK 3

Qe

Dual BNC to 8 pin D-Shell unipolar cable

Description QTY | HP Part Number
BNC Connector (male) 2 1250-1448
9-pin D-Shell Phug 1 1251-02186
Hood for D-Shell 1 1251-1551
Screened Cable {1.2m length)| - 8120-2272

Operational Verification

The Operational Verification tests quickly establish with >90% confidence that
the instrument 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.

9-6 Digital Data Tester Performance Tests




Default Settings

Default Settings

Description

The instrument defauit 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 th

softkey.

3. Select STORED SETTING NUMBER and press
() and () to highlight this field.

4. Select ACTION (again using the () and (IF) keys) and press
5. Press to show the results display.

0, is the default. Use

{IPREEN FRAMEL 34 ] CODE [BAZS] THRY (OFF:
{PATTERN] t QRSS 1

TEST PERIGH [ CONTINUOUS 1
DISPLAY T ERROR RESULTS ] [ LOSIC 1
£ BRASIC RESULTS ] [ STORE CFF 3

ES 0
#EFS 100.000%
ERRORS o
AVERAGE ER 0

ELAPSED TIME 0Gd 00k Oim H1s
STRTUS:
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Digital Data Tester Self Test

Digital Data Tester Self Test

Description

These tests give a high degree of confidence that the HP 37702A is operating
to it’s warranted specification. A description of each test is given on page 9-8.
Loops are required for the RS-232 port check, the X.21, DROP & INSERT port
check, the DSO TRANSMIT and RECEIVE port, the TI TRANSMIT WECO
310, T1 RECEIVE WECO 310, and the VF port checks. The remaining front
panel T1 (bantam and D-Shell) ports are checked individually by looping each
in turn.

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

1. Connect the HP 37702A TRANSMIT WECO 310 output to the RECEIVE
WECO 310 input {front panel).

2. Connect the RS-232 loopback connector to the R5-232 port (side of the
instrument). Alternatively use wire links to either modify ar R5-232
connector or connect across the RS-232 port as shown below.

i@@@@@@@@@@@@}
@22 ®0 0 eeeee o)

RS-232 Connections

3. Take the 15 way Connector and use wire links to connect pins 2 to 4 and
pins 9 to 11 (see figure below). Connect the modified 15 way connector to
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Digitai Data Tester Self Test

the side panel DROP & INSERT PORT, D- Shell connector. The links
give the loopback required for the X.21 self test.

(00600
\e0ee@e0

/

X.21 Drop and Insert Test Loops on the Pin-out Side of HP
1251-5503.

. Connect the 37702A VF OUTPUT (front panel) to the VF INPUT (side
panel).

. Connect the DSO TRANSMIT (side panel) to the DS0 RECEIVE (side
panel).

- Press HP 37702A (aUX), select
SELF TEST field) and set the TEST TYPE for ALL TESTS.

. Press HP 377024 and verify that “TEST STATUS PASSED” is
displayed at the end of ALL TESTS, approximately 18 minutes.

. Disconnect the HP 37702A 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 DS1 I/F TESTS {use the () and (F) keys to
bring up the DS1 I/F TESTS field).

. Press HP 37702A and verify that “TEST STATUS PASSED” is
displayed at the end of the test.

. Disconnect the HP 37702A TRANSMIT Bantam output from the
RECEIVE Bantam input.
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Digitai Data Tester Self Test

13. Remove the loopback connector from the side panel DROP & INSERT
port. Change the links to loop pins 1 to 3 and 9 to 11 as shown below.
Conrect the modified 15 way coanector to the TRANSMIT/RECEIVE D-

Shell connector (front panel). The loops give the loopback required for the
front panel T1 TRANSMIT/RECEIVE port test.

|
(@0 06060660

T1 Transmit/Receive Test L.oops on the Pin-out Side of HP
1251-6503.

14. Press and verify that “TEST STATUS PASSED” is displayed at
the end of the 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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Digital Data Tester Self Tests, Order and Fall Codes

Digital Data Tester Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests { 1 to 14 )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 14 use a comparison of measured
results and expected results. The measurements are made on signals which are
externally Iooped 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 Numbey

1 to 98 CPU 1
100 to 299 DS1 1/F Test 2
300 to 398 DS1 Err Test 3
400 to 499 Level Measurement 4
500 to 598 Clock Recovery 5

é
7
8
]

600 to 699 Pulse Shape

700 to 799 Round Trip Delay
800 to 899 Slips

900 to 999 OOF and SEF

1000 to 1099 Sig Bits 10
1100 to 1198 T1 DDS Test 11
1200 to 1299 DSO I/F Test 12
1300 to 1399 VF Test 13
1400 to 1499 X.21 Test 14
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Auto Configure

Specifications

Framing, line code and pattern are automatically determined.

Description

The HP 37702A°s ability to generate an Unframed, All Ones alarm is used to
verify that the receiver will auto configure onto the incoming data.

Equipment

Noune

Procedure

1.
2.
3.

Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.
Connect the HP 37702A TRANSMIT output to the RECEIVE input.

Press HP 37702A (aUX), select and set the T'1
ALARM GENERATION for ALL ONES. The status line will flash the
message “Generating ais alarm (see AUX)”.

. Press HP 37702A (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 SIGNAL PRESENT, 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, when auto set-up has been completed, verify

that the display now shows the FRAME set for UNFRM, the CODE set for
AMI and the PATTERN set for ALL ONES.

The T1 RECEIVE STATUS leds should now show SIGNAL PRESENT,
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 377024
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 37702A DEFAULT SETTINGS as shown on page 9-7.
2. Connect the HP 37702A TRANSMIT output to the RECEIVE input.
3. Press HP 37702A and selec

4. Press HP 37702A (PATTERN), use |

select

field and

w

- Wait 15 seconds. Press HP 37702A and select
6. Select ACTION (use and ) and press

7. Ensure that both the positive and negative pulses displayed are within the
mask shown and that T1.403 PASS is displayed adjacent to the mask {note:
the display will alternate between positive and negative pulses continually).
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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 raie.

Equipment

Synthesizer : HP 3325B

Frequency Counter : HP 53168 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.
2.

- Press HP 37702A and select
- Press HP 37702A and select

Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

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

. Connect the Synthesizer SIGNAL output to the HP 37762A RECEIVE

input using the WECO 310 to BNC Adapter. Connect the HP 377024
TRANSMIT output to the Frequency Counter via the Balanced to
Unbalanced Converter terminated in the 75 Ohm Termination (T Connector
required).

Press HP 37702A (FRAME) and select
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Recovered Loop Timing

7. Set the HP 37702A T1 INTERFACE (TRANSMIT TIMING )} to RECOVD
(LOOP).

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 Voltmeter 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

Specifications
Internal Tx Clock

Frequency: 1.544 MHz
Stability: +5 ppm { 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
12PPM with the provision that the instrument has been through it’s yearly
calibration cycle.

Equipment

Frequency Counter : HP 53168 Option 001
Balanced to Unbalanced Converter : HP 155088

75 Ohm Termination : HP 15522-80010

T Connector

Procedure

1.
2.

11

. Press HP 37702A and select

- Press HP 37702A and select
. Ensure that the Frequency Counter reads between 772,009.3Hz and

Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

Connect the HP 37702A TRANSMIT port to the Frequency Counter via the
Balanced to Unbalanced Converter. Terminate the Frequency Counter input
in 75 Ohms (use the T Connector).

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.

12.

Connect the HP 37702A T1 TRANSMIT output to the T1 RECEIVE
input.

. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.
. If either the POWER LOSS led or the HISTORY led in the RECEIVE

STATTUS area of the front panel is on, then press (RESET HISTORY .

. The following RECEIVE STATUS leds should be on: SIGNAL PRESENT,

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 37702A (aux), select

ALARM GENERATION for A

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

and HISTORY leds are on. SIGNAL PRESENT should be the only green
ied on.

. Set the ALARM GENERATION to OFF.
16.

11.

Press HP 37702A and select
Press HP 37702A and select

Press HP 37702A and select . Set the USER
PROGRAM for a 17 bit length (10000000000000000) and ensure that the
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13.

14,

15.

16.

17.

18.

19.

20.

21.

EXCESS ZEROS and ONES DENSITY leds are on. SIGNAL PRESENT
and PATTERN SYNC are the only green leds on.

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

Press HP 37702A and ensure that the LOOP UP led comes on
for approximately 7 seconds (ignore other leds which momentarily flash
on). SIGNAL PRESENT and PATTERN SYNC are the only green leds

o1.

Press HP 37702A and ensure that the LOOP DOWN led
comes on for approximately 7 seconds (ignore other leds which momentarily
flash on). SIGNAL PRESENT and PATTERN SYNC are the only green
leds on.

Switch the instrument power off then on and ensure that the POWER
LOSS led and the HISTORY leds are on. SIGNAL PRESENT and
PATTERN SYNC are the ounly green leds on.

Press HP 37702A 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 (HISTORY/FREEZE] to view the
results of disconnection (HISTORY LED flashes).

Press HP 37702A (RESET HiSTORY). Ensure that the HISTORY led goes off
and that when (HISTORY/FREEZE) is pressed, the only Red Led to come on is
a flashing HISTORY led.

Press (RESET HISTORY) to disable the flashing HISTORY led.

9-18 Digital Data Tester Performance Tests




Performance Tests

Digital Data Tester Performance Tests 9-19




Digital Data Tester Self Test

Digital Data Tester Self Test

Description

These tests give a high degree of confidence that the HP 37702A is operating
to it’s warranted specification. A description of each test is given on page 9-8.
Loops are required for the RS-232 port check, the X.21, DROP & INSERT port
check, the DS¢ TRANSMIT and RECEIVE port, the T1 TRANSMIT WECO
310, T1 RECEIVE WECO 310, and the VF port checks. The remaining front
panel T1 (bantam and D-Shell} ports are checked individually by looping each
in turn.

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

1. Connect the HP 37702A 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 R5-232
connector or connect across the RS-232 port as showrn below.

P06 6000
2P0 O A6 ®®O®

RS-232 Connections

3. Take the 15 way Connector and use wire links to connect pins 2 to 4 and
pins 9 to 11 (see figure below). Connect the modified 15 way connector to
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Digital Data Tester Self Test

the side panel DROP & INSERT PORT, D- Shell connector. The links
give the loopback required for the X.21 self test.

X.21 Drop and Insert Test Loops on the Pin-out Side of HP
1251-5503.

. Connect the 37702A VF OUTPUT (front panel) to the VF INPUT (side
panel).

. Connect the DSO TRANSMIT (side panel) to the DSO RECEIVE (side
panel).

- Press HP 37702A (aUx), select
SELF TEST field) and set the TEST TYPE for ALL TESTS.

. Press HP 37702A and verify that “TEST STATUS PASSED” is
displayed at the end of ALL TESTS, approximately 18 minutes.

. Disconnect the HP 37702A 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 DS1 I/F TESTS (use the (3} and keys to
bring up the DS1 I/F TESTS field).

. Press HP 37702A and verify that “TEST STATUS PASSED” is
displayed at the end of the test.

. Disconnect the HP 37702A TRANSMIT Bantam output from the
RECEIVE Bantam input.
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Digitai Data Tester Self Test

13. Remove the loopback connector from the side panel DROP & INSERT
port. Change the links to loop pins 1 to 3 and 9 to 11 as shown below.
Connect the modified 15 way connector to the TRANSMIT/RECEIVE D-
Shell connector {front panel}. The loops give the loopback required for the
front panel T1 TRANSMIT/RECEIVE port test.

(000000600
® 0006606/

T1 Transmit/Receive Test Loops on the Pin-out Side of HP
1251-5503.

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

Noie If a self test fails, each test can be run individually to discover
i the extent of the imstrument malfunction. Refer to the service
% manual Troubleshooting to find out how to correct this failure.
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Digital Data Tester Self Tests, Order and Fail Codes

Digital Data Tester Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests { 1 to 14 )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 14 use a comparison of measured
tresults 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
1to 99 CPU 1
100 to 269 DS1 1/F Test 2
300 to 399 DS1 Err Test 3
400 to 489 Level Measurement 4
500 to 599 Clock Recovery 5
600 1o 629 Pulse Shape 6
700 to 798 Round Trip Delay 7
800 to 899 Slips 8
900 to 999 OOF and SEF 9
1000 to 1099  Sig Bits 10
1100 to 1199 T1 DDS Test 11
1200 to 1289  DSO I/F Test 12
1300 to0 1399 VF Test 13
1400 to 1499  X.21 Test i4
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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 instrument has been through it’s yearly calibration
cycle.

Equipment

Frequency Counter : HP 5316B Option G601
Balanced to Unbalanced Converter : HP 155088

75 Ohm Termination : HP 15522-80010

T Connector

Procedure
1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Connect the HP 37702A 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 37702A and selec

4. Press HP 37702A and selec

5. Ensure that the Frequency Counter reads between 772,009.3Hz and
771,990.7Hz.
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Transmitter Error Add

Transmitter Error Add

Specifications
Tx Error Add

Types: Logic
Rates: Selectable 10°-3, 107-4, 10°-5, 10”6 or 10°-7, or SINGLE

Description

The ability of the HP 37702A 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

ﬁ at half the error rate (for the example above, 772Hz)

Equipment

Frequency Counter : HP 5316B Option 00}

Balanced to Unbalanced Converter : HP 15508B

75 Ohm Termination : HP 15522-20010

T Connector

Procedure
1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Connect the HP 37702A 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 HP 37702A and select
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Transmitter Error Add

M

- P

. Press HP 377024 and select

Press HP 37702A and selec

HP 37702A and select
LENGTH to 4 (0000).

then set the

. Set the HP 37702A TRANSMIT ERROR INSERT t0 1E-3.
. Verify that the Frequency Counter reads 772 Hz = 0.0093 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).

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-§ 772 x 10°3 Hz £ 0.0000093 Hz
1E-7 77.2 x 10”3 Hz + 0.00000093 Hz

Error Add - Single

. Set the HP 37702A TRANSMIT ERROR INSERT to ERR FREE.
10.
il
12.

Set the Frequency Counter to TOT START (measures absolute count).
Press HP 37702A 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 Cutput

Transmitter Output

Specifications

QOutpuat

Impedance: 100 ohm balanced (nominal}

Pulse Shape: meets ANSI Standard T1.403-1989
Pulse Height: +3V £600mv {at the center)
Description

This test verifies the transmitter output level and pulse shape.

Equipment

Oscilioscope : HP 54201A/D
Dual BNC to WECG 310 Cable : see page 9-4

Procedure

1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Connect the TRANSMIT output to the Oscilloscope channels 1 and 2 via
the Dual BNC to WECO 310 Cable.

3. Press HP 37702A and selec

4. Press HP 37702A and select

5. Press HP 37702A and selec
6. Configure the Oscilloscope as follows, then display Channel] 1-2
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Trarnsmitter Output

Status [IEREEN A h

——— e Status: Reguired Frame QERSS ...
Setup Label NN

Channel Timebase
Input 1-2 Sampling € Z2BbE i‘in
Range B.8 Y Mode L Tr
Offset B.86a v Range '
Probe I 1:1 ] fAcquire
Coupling . il Delay
Store Mode Reference
Auto Scale (TGRS Futo Scale
Label

Trigger

* Refer to State Trigger Menus
Made [ Hroz Loy Ul ' for Assignment and Sequence

Analog Source [N Auto Sczle NIFPEENE
Level el just PNEER On Event BIESEH
Probe [ 1:1 1 Coupling [de 1 [5B al

7. 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.

8. Measure the peak pulse amplitude at mid-pulse-width using the
Oscilloscope and verify that this is between 2.4V and 3.6V.

9. Place the mask, shown in the following figure, over the Oscilloscope screen
and adjust the Oscilloscope delay, gain and offset to ensure that the pulse
can be brought within the mask (a transparent copy of the following figure
should be used).
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Transmitter Output

________________________________ Status: Fcguired Frame H4661____

Graph I e VoA ——— ¥ PR Y S RY.

(5]

10. 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.

11. Repeat steps 8 and 9 for the negative pulse.
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Recovered Clock Frequency Measurement

Specifications

Recovered Clock Frequency Measurement

Resolution: 1 Hz

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
i data rate) which corresponds to a ternary all ones signal at the

% receiver input.

Equipment

Synthesizer : HP 3325B

Frequency Counter : HP 5316B Option 001

WECO 310 to BNC Adapter : HP 1251-3757
T Connector

Procedure
1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Set the Synthesizer to generate a 772 KHz sinewave, 500mV pk-pk, a.c.
coupled.

3. Equipment set-up: Place the T Connector on the Synthesizer SIGNAL
output. Connect the Synthesizer to the HP 37702A RECEIVE input using
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Recovered Clock Frequency Measurement

the WECO 310 to BNC Adapter. Also, connect the Synthesizer to the
Frequency Counter.

. Press HP 37702A and select

- Press HP 37702A and select

- Press HP 37702A and select

. Adjust the Synthesizer frequency to set it for 772000 Hz <+ 0.75 Hz as read
on the Frequency Counter.

. Press HP 377024 and select

. Verify that the HP 37702A FREQUENCY displayed is between 1544019
MHz and 1543981 MHz.
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Receiver Equalization, Gain and Level Measurement

Specifications
DSX-MON

For conrection to protected monitor points. Automatic gain control (AGC)
between { and 4-36dB compensates for the flat loss at these points.

Rate: 1.544 Mb/s &+ 130 ppm
Input Impedance: 100 chms 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 tkohm (nominal).

TERMINATED

For terminating unprotected DSX-1 points or line terminations up to -36db.
Frequency dependent gain is provided.

Input Impedance: 100 ochms 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 HP 37702A impedance, allows us to
generate the required levels into the HP 37702A.
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Receiver Equalization, Gain and Level Measurement

Equipment

Synthesizer : HP 3325B
AC Voltmeter : HP 3453A
Resistor, 100 Ohms : HP 0757-0178

WECO 310 to BNC Adapter : HP 1251-3757
T Connector

Procedure

1.
2.

. Press HP 37702A and selec
- Press HP 37702A and select
- Press HP 37702A and select
- Press HP 37702A and select

. Set the Synthesizer as follows:

Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

Equipment set up: Place the T connector on the Synthesizer SIGNAL
output. Connect the Synthesizer to the HP 37702A RECEIVE input using
the WECO to BNC adapter. Also, connect the Synthesizer to the AC
Voltmeter.

Frequency : 772 KHz
Function : Sipewave

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 HP 37702A and verify that there are no errors displayed.
10.

Set the Synthesizer to 139mVyp-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 HP 37702A 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 HP 37702A and verify that there are no errors displayed.

Set the Synthesizer to 70.4mVp-p and fine tune it until the AC Voltmeter
reads 31.7Vrns (-36.5dBdsx), then repeat step 13.

BRIDGE (Equalization)
Press the HP 377024 T1 INTERFACE to select BRIDGE.

Connect the 100 Ohm resistor across the AC Voltmeter terminals and
repeat steps 12 to 14.

Remove the 100 Ohm resistor.

TERM (Level Measurement) ‘
Press HP 37702AT! INTERFACE to select TERM.

Press HP 37702A and select

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
Virms 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

Amplitude RECEIVER LEVEL
Synth Vp-pl AC Vrms | dBdsr Volts Pk-FPk
9.23 4.233 45 to 47 110.75 to 13.15
4.66 2.12 -} to -1 |5.41t0 6.6
1.45 0.67 -8t0-12 |1.7t0 2.1
0.467 0.212 -17 0 -23]0.42 10 0.78
0.075 0.0336 -33 t0 -39 0.07 t0 0.13
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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: + 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 37702A 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 (2 off) : HP 1251-3757
T Connector

*A HP 3335 may be substituted for one of the HP 3325B’s.
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Wander/Stips Measurement (Option 001)

Procedure
Wander
1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Connect the HP 37702A T1 TRANSMIT WECO 310 output to the T1
RECEIVE WECO 310 input and the T1 TRANSMIT BANTAM output to
the TIMING REF DS1 INPUT BANTAM simultaneously.

3. Press HP 37702A and set the DISPLAY
for - (note: the : oft keys are revealed by
moving the and keys to the ¥4 or | 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.
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Wander/Slips Measurement {Option 001)

6.

. Press HP 3

- Select

. Press HP 37702A and select

- Press HP 377024 and selec
. Set both Synthesizers amplitudes to 500mV pk to pk, ac coupled.

Stips and Wander

Connect the equipment as shown below:

SYNTHESIZER HP 37701A
TIMING
REF RECEVE REF
oP oFis input el fad
’e} G
|
SYNTHESIZER
X7
RES
P /P 3
e

‘ and use () and ({7 to highlight TEST
PERIOD ]

nd set the TEST PERIOD for 1 MINUTE.

. Press HP 37702A and set the DISPLAY for SLIPS
. Press HP 37702A and select ]

. 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 37702A and verify that the display shows the following

at the end of the test period:
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16.

17.
18.

19.

20.

Wander/Slips Measurement (Option 001)
UNCONTROLLED SLIPS : N/A

CONTROLLED SLIPS : N/A
ESTIMATED FRAME SLIPS : -4 to -5
ESTIMATED BIT SLIPS : -85¢ to -061 BITS

Press HP 37702A (RESULTS), set the DISPLAY for WANDER and verify
that the display shows the following:

POSITIVE PEAK WANDER : 4.000 BITS
NEGATIVE PEAK WANDER  : 955.125 to 964.875 BITS
PEAK TO PEAK WANDER ¢ 955.125 to 964.875 BITS

TIME INTERVAL ERROR : -855.125 to -964.875 BITS
PEAK TO PEAK 15 MINUTES :.... BITS
PEAK TO PEAK 2 HOURS ... BITS

Set the DISPLAY for SLIPS.

Set The Synthesizer connected to the RECEIVE input to generate
771891.64Hz and the Synthesizer connected to the TIMING REF DS1
INPUT to generate 771899.64 Hz and repeat steps 14 to 16.

Swop over the HP 37702A RECEIVE input with the TIMING REF DS1
INPUT, press HP 37702A 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 : 4t05
ESTIMATED BIT SLIPS : 959 to 961

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

Digital Data Tester Performance Tests 9-39




Wander/Slips Measurement (Option 001)

Simplex Current Measurement

Specifications

Range: from % 10 to & 200 mA {Unsigned)
Accuracy: 5% £ 1lmA
Resolution: 1 mA

Description

This test verifies that the HP 37702A 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 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Connect the equipment as shown below:

CC POWER SUPPLY wP 2TT0A

HE OND  —ME
Q

-

TRANSMIT

RECEIVE
dltput it

[#]
£l
o

=

—

‘ OC VOLTMETER

L

oz

Note: WECO 310 to BNC Adapters can be used in the HP 37702A
TRANSMIT and RECEIVE ports to allow connections to be made.

3. Press HP 37702A and select

4. Adjust the DC Power Supply until the DC Voltmeter reads as shown in the
table below and verify that the HP 37702A displayed SIMPLEX CURRENT
measurement meets the limits given in the table.

DC Voltmeter Reading

SIMPLEX CURRENT

§.60V
1.98V
0.33V

200 11 mA
60 &4 mA
10 £1.5 mA *

* Note: <10 mA may be displayed.
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Alarm Leds (red)

Alarm Leds (red)

This is a functional test of the Alarm leds

Equipment

None

Procedure

1.

12.

. Set the ALARM GENERATION to OFF
10. ;

11.

Connect the HP 37702A T1 TRANSMIT output to the T1 RECEIVE
input.

. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.
. If either the POWER LOSS led or the HISTORY led in the RECEIVE

STATUS area of the front panel is on, then press (RESET HISTORY ).

The following RECEIVE STATUS leds should be on: SIGNAL PRESENT,
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 37702A (AUX), select
ALARM GENERATION for All ONES.

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

and HISTORY leds are on. SIGNAL PRESENT should be the only green
led on.

Press HP 37702A and select
Press HP 37702A and selec

Press HP 37702A and select
PROGRAM for a 17 bit length (10000

: Set the USER
and ensure that the
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13.

14.

15.

16.

17.

18.

19.

20.

21.

EXCESS ZEROS and ONES DENSITY leds are on. SIGNAL PRESENT
and PATTERN SYNC are the only green leds on.

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

Press HP 37702A and ensure that the LOOP UP led comes on
for approximately 7 seconds (ignore other leds which momentarily flash
on). SIGNAL PRESENT and PATTERN SYNC are the only green leds
on.

Press HP 37702A and ensure that the LOOP DOWN led
comes on for approximately 7 seconds (ignore other leds which momentarily
flash on}. SIGNAL PRESENT and PATTERN SYNC are the only green
leds on.

Switch the instrument power off then on and ensure that the POWER
LOSS led and the HISTORY leds are on. SIGNAL PRESENT and
PATTERN SYNC are the only green leds on.

Press HP 37702A 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 (HISTORY/FREEZE) to view the
results of disconnection (HISTORY LED flashes).

Press HP 37702A (RESET HISTORY). Ensure that the HISTORY led goes off
and that when (HISTORY/FREEZE ) 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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Aiarm Leds {red)

DS0-DDS Clocks

Description

For DSO-DDS operation, the HP 37702A requires that DDS Bit and Byte
clocks be supplied from an external source. In the DDS network, three versions
of the clocks exist - 1} Composite, 2} Bipolar and 3) Unipolar Bit and Byte
clocks. The following test verifies that the HP 37702A’s locks on to these
clocks.

Equipment
Synthesizer : HP 3325B
Function Generator : HP 33144
Oscilloscope : HP 54201A/D (a 1700 series scope
can be used)
Dual BNC/9 pin D-Shell Cable - : See page 9-5
BIPOLAR
Dual BNC/9 pin D-Shell Cable - : See page 9-6
UNIPOLAR
WECQO 310/BNC Adapter : HP 1251-3757
DC Power Supply : HP 62058
Procedure

COMPOSITE CLOCK

A Synthesizer is used to supply a 32Khz sinewave which corresponds to the
Bit clock. This tests the functionality of the composite clock by the circuitry
correctly identifing the received bit clock while flagging the missing byte clock
on the display.

1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Press HP 377024
DSO-DDS field).

softkey to bring up the
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DS0-DDS Clocks

3. Use the HP 37702A cursor keys and to highlight the CLOCKS field
and select

Note that the displayed STATUS line shows “Waiting for DS0 bit clock”.

4. Set the Synthesizer for Sinewave operation with a Frequency of 32 Khz and
an Amplitude of 3V P-P.

5. Connect the DSO TRANSMIT output to the DSO RECEIVE input.

6. Connect the Synthesizer to the COMPOSITE CLOCK input (instrument
side panel) using the WECO 310/BNC Adapter.

7. Ensure that the STATUS: display line now shows “Waiting for DSO byte
clock”.

Bit and Byte Clocks - Bipolar
A Synthesizer is used to provide the required 64 kHz Bit Clock and also to

synchronise a Function Generator which provides the required 8 kHz Byte
Clock.

8. Connect the equipment as shown in the following figure:

FUNCTION GENERATOR OSEILLOSCOPE HP 3770ZA
f.0KS
TAGGER St o CH2 ISIDE PANEL)
wPEUT (<] T-PECE T-PECE "
50 50 : \
B Y '
B i DUAL BNC/P PN D-SHELL 1BPOLARY \ Ot PSY
BYTE CI.OCK 4 i \
)
|
SYNTHESIZER i 4 wf ™ o

DUAL BNC/S Pié D-SHMELL (UNIPOLARY : :

SYNC B0 S5V TO PIN 7 OF D-SHELL
a3 bl

8T CLOCK

9. Set the Function Generator and Synthesizer as follows:
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D80-DDS Clocks

Synthesizer
Frequency
Function
Amplitude
Offset
Phase
Trigger

Function Generator
Frequency

Function
Amplitude

Offset

Phase

Trigger

Mode

Symmetry

n

10. Configure the Oscilloscope as follows:
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64 kHz

Rectangular Waveform
4.0 V pk-pk

0.0 VDC

0 degrees

Internal

8 kHz

Rectangular Waveform
4.0 V pk-pk

0.0V DC

0 degrees

External

fin /N

5%

8




DSe-DDS Clocks

mmmmmmmmm Status: No Trigger Foundemmmee.
HTA

Setup Label NN

Status TS ARl

Channe! Timebase

Sampiing € 5,08 Mz
Range Mode I Butg ]
Offset Rangs o s
Frobe Acquire (Regal Time 3
Caupling lelay =

Reference |

Aute Scaie MR

Trigge:
* Refer to State Trigger Menus

Hnzlog Unlu for Assignment and Sequence

fnalog Source IO Auto Scai: [FEESITE
Level 2.8 v On Event [N

Probe [ 1:1 1 Coupiing [de J [SB nl

11. The waveforms displayed on the Oscilloscope Channels 1 and 2 must be
synchronous,

12. Adjust the Phase on the Function Generator until the rising edge of both
waveforms occur at the same time as shown in the following figure.

Display Status: Required Frame B@453....
REM MTH
Graticule Type [ENEEE Referance Lines
Number of Graghs Accumyiate Mode isakiled 1
Connect Tots Data Filter Or: ]

Graph 2.98 Vsdiv
1: L

2: [REnICE
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DS0-DDS Clocks

37702A cursor keys to highlight the CLOCKS field and select

14. Ensure that the HP 37702A SIGNAL PRESENT and PATTERN SYNC
(STATUS leds) are on.

Bit and Byte Clocks - Unipolar

15. Remove the Dual BNC\9 pin D-Shell BIPOLAR cable and replace it with
the Dual BNC\9 pin D-Shell UNJPOLAR cable.
NOTE: 5v dc, supplied by a dc power supply, is required on pin 1 of the
D-Shell connector.

16. Set the Synthesizer and the Function Generator DC Offsets to 2Vdc.
17. Repeat step 14
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DSO Clock Loss Indication

DSO Clock Loss Indication

Description

This test is used to verify that, with external DDS Clocks applied, the DSO
transmitter and receiver gains pattern sync and that the absence of either Bit
or Byte clock is correctly flagged.

Equipment
Synthesizer : HP 3325R
Function Generator : HP 33144
Oscilloscope : HP 54201A/D (a 1700 series scope
can be used)
Dual BNC/9 pin D-Shell Cable : See page 9-6
(Unipolar)
DC Power Supply : HP 6205B
Procedure

1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Setup the equipment as described in the DSO-DDS Clocks test steps 8
through 12, using the Dual BNC/9 pin D-Shell UNIPOLAR cable in the
setup.

3. Connect the DSO TRANSMIT output to the DSO RECEIVE input.

4. Press HP 37702A
DSO-DDS field).

J 7702A cursor keys to highlight the CLOCKS field and select

softkey (use the softkey to bring up the

6. Ensure that all of the RECEIVE STATUS red alarm leds are off and that
the green leds (SIGNAL PRESENT and PATTERN SYNC) are on.

7. Press HP 37702A and verify that no errors are counted and
displayed.
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DSO Clock Loss Indication

8.

10.

11.

Disconnect the Bit Clock (Synthesizer) and ensure that the display shows
D80 bit clock loss on the displayed status line and that the RECEIVE
STATUS red alarm leds (SIGNAL LOSS, FRAME LOSS and PATTERN
LOSS} are on - green leds off.

. Replace the Bit Clock. The displayed status line message should clear and

the leds resume condition as in step 6.

Disconnect the Byte Clock (Function Generator) and ensure that the
display shows DSO byte clock loss on the displayed status line and that
the RECEIVE STATUS red leds (SIGNAL LOSS, FRAME LOSS and
PATTERN LOSS) are on - green leds off.

Replace the Byte Clock. The displayed status line message should clear
and the leds resume condition as in siep 6.
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DDS - DSO Output Levels

DDS - DSO Output Levels

Specification
DSO Bipolar Output: level conforms to TA-NPL-000458

Description

The following tests ensure that the DSO Bipolar and Logic output levels are
within the specified limits for shape and amplitude.

Equipment
Synthesizer : EP 3325B
Function Generator : HF 3314A
(Oscilloseope : HP 54201A/D (a 1700 series scope
can be used)
Dual BNC/WECO Bantam Cable : See page 9-4
Dual BNC/9 pin D-Shell Cable : See page 9-6
UNIPOLAR
DC Power Supply : HP 6205B
Procedure

DSO Output Levels - Bipolar
1. Recall the HP 37702A DEFAULT SETTINGS as shown on page 9-7.

2. Setup the equipment as described in previous DSO-DDS Clocks test steps 8
through 12, using the Dual BNC/9 pin D-Shell UNIPOLAR cable in the
setup.

3. Configure the Oscilloscope as shown below:

Digital Data Tester Performance Tests 9-51




DDS - DSO Cutput Levels

_________ Status: FAcquired Frame 85128....
REM HTR

Setup Label JENENERNN

Status IRl

Channgl Timebase
Input 1-2 Sampling € SB8.8 Mz
Range Y Mpde [ Futa 1
Of faet o.888 v Range
Probe

: J L 1:3 1 Acquire [Feal Time J
Caupling lde I (328 03] Delay | 123,900 us |
Store Mode Rafgrence )
Rutc Scaie [ Disabled 3! Autc Scals [
Label M

* Refer to State Trigger Menus
for Rssignment and Sequence

Bnziog Source AT Futo Scale [N

Level On Event  NEEEH
Probe [ 1:1 3 Coupling [de I L[58 nl

4. Press HP 37702A
DSO-DDS field).

5. Use the HP 37702A cursor keys and (<) to highlight the PAYLOAD
field and select

6. Press HP 37702A and select to bring
eld), then set the PATTERN for [F0000000].

oftkey to bring up the

softkey (use the

7. Remove the T pieces from Oscilloscope channels 1 and 2, then connect
the HP 37702A DSO OQutput (side panel} to Channels 1 and 2 of the
Oscilloscope using the WECO Bantam to Dual BNC cable.

8. Adjust the Oscilloscope Sweep Speed, and Delay until the positive half
cycle is centered on the display as shown in the figure below.
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DS - DSO Quiput Levels

Status: Acquired Frame 81370......

Bisplay

Graticule Typs
Number of Graphs
Conrect Dots

REM MYA  SHIFT
Refarence Lines
Seeumuzlate Mode
Dats Filter

Graph 2,88 vediv

1: [EES

8.8 v 2.88 ussdiv

123.4 us

9. Measure the peak pulse amplitude at mid pulse width using the
oscilloscope and verify that this is in the range 3 V to 5.5 V with respect to

ground.

10. Adjust the oscilloscope delay to centre the negative pulse on the display

and repeat step 9.
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DDS - DSO Output Levels

Operation Verification Test Record

Page Test Description

Result

Digital Data Tester Self Test

displayed.

displayed.

displayed.

Auto Configure

CODE set for AMI

Puise Mask (Option 061)

T1.403 PASS displayed.

-9 |Step 7: “TEST STATUS PASSED”

9-9  |Step 13: “TEST STATUS PASSED”

9-10 |Step 14: “TEST STATUS PASSED”

8-12 [Step 5: FRAME set for UNFRAMED

PATTERN set for ALL ONES

9-13 jStep 7: positive pulses within the mask.
negative pulses within the mask.

Min

Actual

Maz
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DDS - DSO Cutput Levels

Operation Verification Test Record {continued)

Page Test Description Result
No.
Min © Actual Moz
Recovered Loop Timing
9-15 | Step 8  received Synthesizer
frequency -772.13 kHz.
Step 9:  received Synthesizer
frequency -771.88 kHz.
Internal Transmitier Clock
9-18 |Step 5:  Frequency Counter reading. 771.990.7Hz 772.008.3Hz
Alarm Leds (red)
9-17 [Step 4: SIGNAL PRESENT, FRAME
SYNC, PATTERN SYNC
and B&ZS leds on.
9-17 §Step 5:  green leds off. SIGNAL LOSS,
FRAME LOSS, PATTERN LOSS,
SLIP ™ and HISTORY leds on.
9-17 |Step 8: ALL ONES, FRAME LOSS,
PATTERN LOSS, ERRORS
and HISTORY leds on.
9-17 |Step 12: EXCESS ZEROS and
ONES DENSITY leds on.

" QOccurrence of SLIP depends on signal path break time.
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DDS - DSO Output Levels

Operation Verification Test Record (continued)

No Red Leds come on.

Page Test Description Result
No.
Min Actual Meax

9-18 |Step 13: EXCESS ZERGS led off and

ONES DENSITY led on.
9-18 [ Step 14: USER WORD length 9 bits,

ONES DENSITY led on.

USER WORD length 8 bits,

ONES DENSITY led off.
9-18 {Step 15: LOCP UP led comes on

approx. 7 seconds.
9-18 | Step 16: LOQOP DOWN led comes on

approx. 7 seconds.
$-18 | Step 17: POWER LOSS and HISTORY

leds on.
9.18 |Step 18: HISTORY led on.
9-18 |Step 20: HISTORY led goes off.
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DDS - DSO Output Levels

Performance Test Record

Page Test Description Result
No.

Min Actual Maz

Digital Date Tester Self Test

921 [Step 7:  YTEST STATUS PASSED”
displayed.

9-21 |Step 11: “TEST STATUS PASSED”
displayed.

9-22 |[Step 14: “TEST STATUS PASSED”
displayed.

Internal Transmitter Clock
9-24 15tep 5:  Frequency Counter reading. 771,990.7Hz 772,009.3H2
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DDS - bSO Quiput Levels

Performance Test Record {continued)

Page Test Description Result
No.
Min Actual Maz
Transmitter Error Add
9-26 S8tep 7: Frequency Counter reading 711.9907Hz 7T2.0083Hz
9-26 | Step 8: Frequency Counter readings
1E-3 771.9907Hz 772.0083Hz
1E-4 T7.19907Hz T7.20093Hz
1E-5 7.719907Hz 7.720063Hz
156 FT719907H2 .7720093Hz
187 .07T19907Hz .07720093Hz
Step 12: Frequency Counter reading 3
counts.
Trensmitier Oulput
9-28 | Step 8: pezak pulse amplitude. 2.4V 3.8V
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DDS - DSO Output Levels

Performance Test Record (continued)

Page Test Description Result

Min Actual Mazx
9-28 |[Step &: pulse falls within the mask.

9-29 [Step 11: Repeat of Steps {8} and (9).
(8) peak pulse amplitude 2.4V 3.6V
(9) pulse falls within the mask.

Recovered Clock Frequency Measurement
9-31 1Step 9@ TFREQUENCY displayed. 1543981 MHz 1544019MHz

Receiver Egualization, Gain and Levsl
Measurement

DSX-MON (Automatic Gain}
9-33 |Step 9t no errors displayed.

Step 10: no errors displayed.

TERM (Equalization)
9-34 | S3tep 13: no errors displayed.

Step 14: no errors dispiayed.
BRIDGE (Equalization)

Step 16: 2.247V rms - no errors displayed.
31.7V rms - no errors displayed.
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DDS - DSO Cutput Levels

Performance Test Record (continued)

Page Test Description Result
No.
Min Actual Maz
TERM (Level Measurement}
9-34 | Step 20:  Synih Vpe-p AC Vrms
9.23 4,233 -+5dBdsx +7dBdsx
10.75Vpk-pk 13.15Vpk-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
9075 0.0338 -33dBdsx -39dBdsx
0.07Vpk-pk 0.12Vpk-tk
Wander/Slips Measurement {Option 6G61)
9.37 |Step 4: POSITIVE PEAK WANDER -0.125 +0.125
NEGATIVE PEAK WANDER -0.125 +0.125
Step 5: POSITIVE PEAK WANDER,
NEGATIVE PEAK WANDER,
PEAK TC PEAK WANDER &
TIME INTERVAL ERBORS all
show NC REF.
9-38 |Step 15: UNCONTROLLED SLIPS - N/A
CONTROLLED SLIPS - N/A
ESTIMATED FRAME SLIPS -5 -4
ESTIMATED BIT SLIPS ~961 ~959
9-39 |{Step 16: POSITIVE PEAK WANDER 0.000 BITS 0.000 BITS
NEGATIVE PEAK WANDER : 955.125 BITS 964.875 BITS
PEAK TO PEAK WANDER 955.125 BITS 964.875 BITS
TIME INTERVAL ERRORS -955.125 BITS -964.875 BITS
FPEAK TO PEAK 15 MINS.... .
... .BITS
PEAK TO PEAK 2 HOURS.....
.... BITS
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DDS - DSO Output Levels

Performance Test Record {continued)

Page
No.

Test Description

Result

9-39

9-41

Step 18

{18}

(16}

Step 18:

Step 20:

Repeat of Steps (15) to (17).

UNCONTROLLED SLIPS - N/A
CONTROLLED SLIPS - N/A
ESTIMATED FRAME SLIPS
ESTIMATED BIT SLIPS

POSITIVE PEAK WANDER
NEGATIVE PEAK WANDER :
PEAX TO PEAK WANDER
TIME INTERVAL ERRORS
FPEAK TO PEAK 15 MINS.....
... .BITS

PEAK TO PEAK 2 HOURS.....
... BITS

UNCONTROLLED SLIPS - N/A
CONTROLLED SLIPS - N/A
ESTIMATED FRAME SLIPS
ESTIMATED BIT SLIPS

POSITIVE PEAK WANDER
NEGATIVE PEAX WANDER :
FEAK TO PEAK WANDER
TIME INTERVAL ERRORS
PEAK TO PEAK 15 MINS. ... .

.... BITS

Simplez Current Measurement

Step 4:

SIMPLEX CURRENT

DC Voltmeter Reading
6.60V
1.98V
0.33V

Min

-5
-861

0.000 BITS
955,125 BITS
955.125 BITS
-955.125 BITS

4
958

955.125 BITS
0.000 BITS
955,125 BITS
955.125 BITS

189ma
56ma
8.5ma

Actual

Max

-4
-959

0.060 BITS
964.875 BITS
964.875 BITS
-984.875 BITS

5
961

964.875 BITS
0.00C BITS
964.875 BITS
964.875 BITS

211lma
64ma
11.5ma
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DDS - DSO Output Levels

Performance Test Record (continued)

Page Test Description Result
No.
M Actual Mazx
Alarm Leds {red)

9-42 iStep 4: SIGNAL PRESENT, FRAME

SYNC, PATTERN SYNC

and B8ZS leds on.
9-42 {Step 5:  green leds off, SIGNAL LOSS,

FRAME LOSS, PATTERN LOSS,

SLIP " and HISTORY leds on.
9-42 {Step 8: ALL ONES, FRAME LOSS,

PATTERN LOSS, ERRORS

and HISTORY leds on.
9-42 | Step 12: EXCESS ZEROS and

ONES DENSITY leds on.

* Occurrence of SLIP depends on signal path break time.
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DDS - DSO Qutput Levels

Performarnce Test Record (continued)

Page Test Description Result

Min Actual Mex

9-43 | Step 13: EXCESS ZEROS led off and
ONES DENSITY led on.

9-43 | Step 14: USER WORD length 9 bits,
ONES DENSITY led on.
USER WORD length 8 bits,
QONES DENSITY ied off.

9-43 | Step 15: LOOP UP led comes on
approx. 7 seconds.

9.43 |Step 16: LOOP DOWN led comes on
approx. 7 seconds.

9-43 |Step 17: POWER LOSS and HISTORY
leds on.

9-43 |[Step 18: HISTORY led on.

943 | Step 20: HISTORY led goes off.
No Red Leds come on.
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DDS - DSO Output Levels

Performance Test Record (continued)

Page Test Description Result
No.
Min Actual Max
D86-DDS Clocks
9-45 |[Step 7: Status display correct
9.48 |Step 14: SIGNAL PRESENT and
PATTERN SYNC leds on.
9-48 |Step 17: SIGNAL PRESENT and
PATTERN SYNC leds on.
D89 Clock Loss Indication
9-49 |[Step 6: All red alarms off. SIGNAL
PRESENT and PATTERN
SYNC leds on.
9-49 |Step T: No errors counted or displayed.
9-50 |Step 8: Status display correct.
SIGNAL LOSS, FRAME LOSS
and PATTERN LOSS on.
Green leds off.
9-50 |Step 91 Normal operation resumed.
.50 |Step 10: Status display correct.
SIGNAL LGSS, FRAME LOSS
and PATTERN LOSS on.
Green leds off.
9-50 |Step 11: Normal operation resumed.
DDS.DS0 Output Levels
9-53 |Step 9: peak pulse amplitude, v 5.5V
9-53 |Step 10: peak pulse amplitude. 5.5V -3V
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10

Remote Control

There are three forms of remote control available:

m Virtual remote, (option V01) using software HP 15800A. This provides
operation via a front panel displayed on a workstation, the keys being
operated with a mouse. Separate documentation is supplied for this type of
remote operation.

m RS-232 commands from a terminal or computer.

= HP-IB commands from a computer (option H01)

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 RS-232 port may be configured for either printer or remote control
operation. When printer operation is selected, 8 bit data and no parity is
transmitted. When remote control operation is selected, 7 bit data and parity
is assumed. Xon/Xoff selections may be:

OFF, Rx ONLY, Tx ONLY or BRx 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 37702A data input
3 RXD 37702A data output
4 R1S Looped to pin 5
5 CTS Looped to pin 4
7 SGND Signal ground
20 DTR Inhibits data output from the 37702A 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.

INSTRUMENT MODEM
PGND (1) (1 PGND
RXD (3) 2) TXD
TXD (2 (3 RXD
DSk (5] (4 RTS
L—————~€> (zoy DTR
RTS (4) ; (6) DSR
DTR 20) <!
SGND (7 (7} SGND

To Connect for Direct Operation

The connections of a cable suitable for direct connection to a controlier are
shown in the following figure.

INSTRUMENT TERMINAL
PGND (5 (1 PGND
TXE (2} {2y TXD
RXD {3 31 RXD

TS (4 (&) RTS
DTR 20 <————1 l—--—> {20y DTR
DSR (8} (&) DSR
SGND (7} {7} SGND
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To Set the Tester for Operation from a Terminal

Press
Select

Highlight
RS-232 MODE |

Select :

10-4 HRemote Control

RUX FUNCTION

STORED SETTING MUMBER
ACTICH OFF 1
SETTING

0 FRCTORY DEFRULY

RUX FUNITION { PRINTERC/REM CTL ]

RSZZ2 MOIE

PRGTACAL

SFEED # BAUD I
FRRITY (8 BIT DRTR}
STOP BITS

Error 7

STRTUS:
TEF




To Set the Tester for Operation from a Computer

AUY FUNCTION

Press STORED SETTING NUMBER

ACTION

oFF 1

SETTING

TInE & VGRE
LATE -

AUX FUNCTION i PRINTER/REM CTL )

Highlight RE23Z MODE

PROTGCOL

SPEED 4600 BRUP I

PARITY (8 RIT T

STOP 3175
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Remote Operation

The 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 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 quaﬁﬁe& with a variable for example the command
¢0D which selects the line code has a qualifier <n> which specifies the type of
line code AMI or B8ZS.

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:

oD n n = +4or AMI AMI coding
2 or BBZS 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 B8ZS

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 controlier. 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. Tester responses
will return with the separator which was present in the last command.

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 :

» Characters typed are echoed to the terminal.

m The tester provides a prompt at the beginning of the command line.
» Rudimentary input editing (backspace, erase line} is provided.

m An asynchronous interrupt {quit) is provided.

a Errors are reported as text messages.

® A command history is provided.

m Status bit queries indicate active bits in mnemonic form.

m 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

Fhe Prompt

With terminal operation, the tester provides a prompt? which is displayed on
the terminal screen. The preset prompt is :

HP3T7T7024>

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 1o 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 keyboard 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 “damb 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?.

BP377T024> idx?
idx? : Command header error

Example 2 : A command sent when the tester was not under remote control.
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HP3TTO2ZA> rst
rst : Command not executable in local mode

Example 3 : A mixture of valid and invalid commands sent.

HP3TTO2A> id? ; idx?
HP3T7024

idx? : Command header error
HP3TTQ24>

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

HBP3TTO2A> 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

HP377024%> 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
out first) of commands entered. Commands are entered into the history buffer
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whether legal or not, and a command is 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 fo 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 !1

HP377024> 11
T sta’?

P rst

7 3d?

: str

. 8TAY

HP37702A>

0 s W N e

11 : Echoes and re-executes the last cornmand in the history store.
Example : To re-execute the last command.

The last command in the previous example was STA?.
Typing !! after the prompt will cause the STA? command to be returned to
the terminal and re-executed.

HP37702> !}
STA? 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 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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HP-IB Operation (option HO2)

The standard Telecom / Datacom Testers are provided with R5-232 printer
output and remote control.

The special option H02 instruments are provided with Hewlett-Packard
Interface Bus (HP-IB) printer output and remote control.

The printing and control information, including commands, in this manual,
apply to both RS-232 and HP-IB. The variations in setting up the instrument
for HP-IB operation are given in the following pages.

HP-IB Provides a parallel interface which allows the instrument to be
incorporated into a system by the connection of other devices, for example :
a Personal Computer or a Printer. Such a system allows great flexibility in
communicating and controlling data.

The performance of the instrument may be extended by storing a greater
number of test set-ups in the controiler {or on disc) and loading them into the
instrument as required. Similarly a greater number of results may be returned
to the controller or printer for later analysis.

If long distance communication is required, suitable HP-IB Extenders are
available. HP-IB Extenders are connected within the test system at both ends
of the communication link.

Connecting to the HP-IB

The following points should be considered when connecting the instrument to

the HP-IB :
w Operating distances

m Communication with the system controller
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Operating Distances

To achieve interface design performance standards, restrictions are placed on
the HP-IB systerm cable lengths. These restrictions allow the bus interface to
maintain correct line voltage levels and timing relationships.

When connecting an HP-IB system the following rules should be observed :-

1. The total length of HP-IB cable must not exceed 2 meters {6 feet) x the
number of devices in the system.

2. The total length of HP-IB cable, used to interconnect all devices in the
system, must not exceed 20 meters (65 feet).

Hewlett-Packard Interface Bus Connector

A standard HP-IB connector is provided on the instrument rear panel. The
connections and HP-IB logic levels are shown in the following figure. The
Mating connector part number is HP 1251-0293 or Amphenol 57-30240.
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Suitable Cables

The instrument may be connected to the HP-IB with one of the following

HP-IB cables.

TYPE 57 MICRORIBBON CONECTOR

SIGNAL COMMON
SIGNAL COMMON TWISTED WITH PIN 11
SIGNAL COMMON TWISTED WITH PIN 10
SIGNAL COMMON TWISTED WITHPIN 9
SIGNAL COMMON TWISTEDWITHPIN 8
SIGNAL COMMON TWISTED WITHPIN 7
SIGNAL COMMON TWISTEDWITH PIN &

=49

R
G
ElE

REN
o108

Diar
D106
D106 g

© /HE@EE“E@
HEEEEBEEE

SHIELD
ATN
SRQ
1FC
NDAC
NRFD
DAV
EQI
D104
D103
islisr
s Lo

HP-iB Connections and Logic Levels

Table 10-1. HP-IB Interconnecting Cables

Length Accessory Number
1 meter 108334
2 meters 108338
4 meters 10833C
0.5 meter 10833D

Remote Control
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Connection Over Greater Distances

Operating distances can be increased by using HP-IB Extenders, HP 37204A or
HP 37201A -

Up to 1250 meters use HP 37204A.
Over 1230 meters use two HI? 37201A and two suitable Modems.

Setting Up for Printing or Controlling

A printout of alarms, results and instrument settings may be obtained by
connecting a printer to the HP-IB connector and selecting the TALK ONLY
mode of operation.

Instrument control may be obtained by connecting a controller to the HP-IB
connector and selecting the ADDRESSABLE mode of operation.

To Print using Talk Only
Press

Selec :
Highlight HP-I

Use the information in chapter 6, Printing Results, to set the instrument for
the type of print you want.

To Control the Instrument Remotely

Communication with the System Controller

Each device in the system must have a unique address to allow the controlier
to access it individually. The address is selectable from the instrument front
panel.
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HP-IB Address Selection
To select the HP-IB address:
Press

Select
Highlight HP-1B
Select

Highlight ADDRESS
Select a “system unique” address in the range 1 to 30

To Return to Local Operation

By selecting RETURN TO

Status Reporting

The instruments contains 5 Registers which can be interrogated for status
information. Two Status registers, A and B, Alarm register, Ready register and
Error register.

To determine the current status of the instrument you must interrogate the
Primary Status Byte register, Status register B. Three methods of interrogation
are possible via HP-IB but only one method is available via RS-232. The three
methods and the remote interface on which they are valid are listed below.

Method of Interrogation HP-IB RS-232
Poll using STB? YES YES
Repeated Serial Poll (SPOLL) YES NO
Poll using a Service Request interrupt routine YES NO
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Service Request Interrupt Routine

m Select the condition(s), under which you require the instrument to Request
Service by using the "RQS n" command.

m Specify the action to be taken when an interrupt is issued by using the
controller dependent ENABLE INTR and ON INTR (Basic) statements.

® Acquire the Primary Status Byte using the SPOLL (basic) statement.

The printer/ remote control display used for setting the HP-IB address, gives a
service request indication.

Poll Using STB?

a Select the condition(s), under which you require the instrument to Request
Service by using the "RQS n" command.

m Enter a waiting loop and acquire the Primary Status Byte by using the
*STB?" command.

HP-IB Capability

SH1 (complete capability)

AHI {complete capability)

T3 {Basic talker, serial poll, talk only mode, unaddress if MLA)
TEQ {No extended talker capability)

14 (Basic listener, unaddress if MTA)
LEO (No extended listener capability)
SR1 (Complete SRQ capability)

RL1 (Complete remote-local capability)
PPO {No parallei poll capability)

DC1 (Complete device clear capability)
DTo (No device trigger capability)

Co (No controlier capability)
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HP-IB Universal Commands

= DEVICE CLEAR

a SELECTIVE DEVICE CLEAR

m INTERFACE CLEAR

» REMOTE ENABLE

s LOCAL

m LOCAL LOCKOUT

Device Clear and Selective Device Clear (SDC)

These commands are usually sent at the beginning of a program to reset the
HP-IB interface of the instrument to a known state without changing the panel
settings

= All buffers flushed

= Stop asserting SRQ

m Service request mask set to ERR (32)

m Clear all errors

m Clear status, alarm mask and key registers
» Ready register RAC bit set

Device Clear using an HP 200 series controller is : CLEAR 7 (Where 7 is the
Bus I/0 select code).

Selective Device Clear using an HP 200 series controller is : CLEAR 705
{Where 7 is the Bus I/0O code and 05 is the device address).

Interface Clear (IFC)

This command clears the HP-IB interface and returns the instrument to the
listener idle state; it does not affect the parser or any of the internal buffers of
the instrument,.

Instrument Clear command using an HP series 200 controller is: ABORT 7
(Where 7 is the Bus I/0 select code).
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Remote Enable (REN)

The Remote Enable command instructs the instrument to accept instruction
via the HP-IB. The instrument will accept commands while in local mode
only if they do not change the configuration of the instrument. When the
instrument receives the remote enable command, the front panel REMOTE
indicator comes on.

It is highly recommended that the instrument be put into the remote with local
lockout state {RWLS) when being controlled via the HP-IB. This will disable
the front panel LOCAL selection and guarantee that the system controller has
sole control of the instrument at all times. To do this the controller should
send the REN command followed by the LLO command.

When in RWLS, selecting (AUX ), | , RETURN TO
cause bit 2 (FPS) of the status byte to be set, generating an SRQ if the SRQ
mask is enabled. It is then at the discretion of the controller whether to return
the instrument to local control or ignore the request,
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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:
OST - Set when the tester actually starts testing.

The significance of these bits is as follows: When the OST bit is set, any errors
generated at the input to the tester will be counted; and whea 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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KEYBOARE

REMOTE ————— REMOTE 100ms CLOCK
CONTROL st CONTROL &
KEYBOARD
{Ti#, EOD)
MEASUREMENT
CONTROL
QsT)
STORED
MEASUREMENT
CONTROL
(M@

Start/Stop operation timing

Restarting with the STR command or with

Under these circumstances, the TIP bit will go TRUE and the EOQT 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 measuwement

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 is
Teceived.
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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 the appendices. The predefined default
state is as follows :-

s Configuration defined by stored setting 0

m Stop/restart testing

m All buffers flushed

m Stop asserting SRQ (HP-IB option only)

m Service request mask set to ERR (HP-IB option only)
s Clear all errors

m Clear alarm change and key registers

m Clear status registers except for DAT bit

m Ready register bits LQE,STC,ASC,RAC set.

Note Not RAC in TERMINAL CONTROL.
i

The remote control parser and executor are also reset by this command.

RST

Remote

This command causes the instrument to go remote with local lockout (RS5-232
only). The command is as follows:-

RMT
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Local

This command causes the instrument to disable local lockout and return o
local {RS-232 only). The command is as follows:-

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 :-

u All buffers flushed except printer output

® Stop asserting SRQ (HP-IB option only)

m Service request mask set to ERR (HP-IB option only)
n Clear all errors

m Clear alarm mask and key registers

w Clear all bits in status registers, except for DAT and TIP and SMG which
retain their original values

m Ready register RAC bit set (except in TERMINAL CONTROL)
CLR

Device Clear

This is implemented on the 37702A 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

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. Using this command clears
the key register and clears FPS in status registers A & B.
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KEY? returns n

KEY? returns

7

= 1tec 31

Up Arrow

Down Arrow

Softkey 1

Softkey 2

Softkey 3

Softkey 4

Softkey 5

Aux

Interface Select

Line Build Out
Transmitter Timing
Transmit Error Type
Transmit Error Rate
Config

Frame

Code

Pattern

Results

Test Mode (159014)
Manual Resync (15901A)
Auto/restart

Show History Depressed
Show History Released
Locpup

Loopdown

Decrease Volume
Inerease Volume
Restart

Print Now

Reset History

Single Error
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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 = 0 to 30719 Status reg A mask range

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. Eg. 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 OF and RQS OFF. RQS OFF is not equivalent to RAS O 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 ON command is sent). If
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the RQS ON command is sent without a corresponding R4S 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).

RQST returns O to 30718

instrument identification

This returns the instruments identification string.

ID? returns HP 377024

Re\iision 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 fiff dddd = Firmware date code
ffff = 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 “ddddUnnnnn”

A command in the same form, SER “ddddUnnnnn” may be used to set a new
serial number.
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Error Code Query

This command is a request to read the instrument’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 O is returned. The error register is cleared on reading the register
or by sending the CLR or RST commands.

The error register will also contain the result of a remotely initiated selftest
command. This is cleared as above., The command is as follows:-

ERR7? 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. It 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:-

STAT 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 O to 265
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Options Query

This command is a request for the instrument to return its normally fitted
options.

OPT? returns n n = 0to 111l Coded as below
Number Option Fitted
1 OPT-001 Pulse Mask/Wander Fitted
10 OPT-V01 Virtual Remote
106 OPT-004 DSOB Fiited
1000 OPT-HO2 HP-IB Fitted
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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?
query 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 data block

b,

The complement of this command i§ used to enquife-about the configuration
of the instrument; it returns the configuration of the instrument in exactly the
same form, namely the IEEE S5td 728 #H data block. The command is as
follows:-

CON7? returns #H data block

T1 Framing Type

Selects the T1 framing configuration.

FEM n n = 1 or ESF
20rD4
3 or SLC9B
4 or UNFRAMED

The corresponding query returns the framing configuration, in integer form as
described above:-

FRM? returns frame type = 1 to 4

Pulse Shape Polarity Query
Provides the polarity of the pulse shape displayed (Option 001 only).
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PPO? returns pulse pelartiy pulse polarity = 0 No pulse has vet been sampled '
1 Positive pulse on display
2 Negative pulse on display

Pulse Truncated Query

This queries whether the displayed pulse shape on the display is truncated or
not, or not yet triggered (Option 001 only).

PTC? returns n n= 0 no pulse has yet been sampled
i displayed pulse is not truncated
2

displayed pulse is truncated

Puise Mask Selection

This selects the pulse mask against which the measured pulse is compared in
option-001 instruments. The choices refer to various published documents as
detailed in the instrument specification.

P¥S n n = 1 or ANSIT1403 ANSI T1.403
2 or PUB62411 TR62411
3 or OCB119 CB119 (OLD)
4 or ANSIT1102 ANSI T1.112 or CB119 (NEW)
4 or NCB119 ANSI T1.112 or CB119 (NEW)

5 or CCITTGTO3 CCOITT G763 / 7T790-B

PMS?T returns n n= 1%tb

Application configuration

Selects the major application of the instrument.

APE n n = 1 or FULLT1 Full-T1 measurements
2 or NBBK Nx56k timeslot measurements
3 or N64K Nx64k timeslot measurements
4 or VF Nx56k timeslot measurements
b or T1_DDS T1-DDS measurements
6 or DSO_DDS DS0-DDS measurements
7 or FDL 4kb/s data link measurements
APP? returns n n= 1107
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Receiver Timeslot Selection

This selects whether the receive timeslots should map to the transmitter for
fractional-T1 measurements. This is the same selection for DROP AS INSERT
when the T1 pattern choice is EXTERNAL.

RXT n n = 1or ASTX Receive as transmit (drop as insert)
2 or RECEIVE Select receive (drop) timeslots
RXT? returns n = 10r2

Transmitter Multiple Timeslot Selection

This selects the transmit timeslots for fractional-T1 measurements, including
which timeslots are being overwritten with pattern data in THRU mode and
which timeslots are inserted with data from the X.21 leased port when in
pattern EXTERNAL. If is also the receiver (or drop) timeslots when receive
timeslots are ASTX. In this case, BER measurements will be performed on the
timeslots if an internally generated pattern is selected. A timeslot is selected
when the corresponding mask bit is set (1).

TTH "mask" mask = 24 characters, Qor 1

TTH? returns Ymask" mask = 24 characters, O or £

Receiver Multiple Timeslot Selection

This selects the Teceive timeslots for fractional-T1 measurements, including
which timeslots are being measured in THRU mode and which timeslots are
dropped to the X.21 leased port when in pattern EXTERNAL. A timeslot is
selected when the corresponding mask bit is set (1). This selection will only
come into effect when the receiver timeslot selection (RXT) is RECEIVE.

RTY “mask" mask = 24 characters, Oor i

RTM? returns "mask" mask = 24 characters, Cor 1
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T1 Pattern

This selects the T1 pattern to be transmitted and received when in FULLwTi,
Nx56k and Nx64k. For DDS patterns see DPA.

When in FULL-T1 all patterns except EXTERNAL are available. The USER
pattern is a 24-bit user word for stress testing.

When in Nx56k or Nx64k, EXTERNAL is added to the set but patterns
ALLONES, ALLZEROS, ONEIN8, ONEIN2 and STRESS are deleted. The
USER word becomes 8-bits long in Nx64k and only 7-bits in Nx56k.

EXTERNAL permits an externally generated pattern to be inserted into the
transmitted data stream via the X.21 leased port. Conversely, the received
patiern is dropped out of the same port.

PAT n n = 1 or QRSS 2720-1 PRBS, (14 zero Limit)
2 or TEREEIN24 3 zeros in 24 bits
3 or ALLONES 111111 ...
4 or ALLZEROS 000000 ...
E or QNEINS 106000001 ...
& or ONEIN2 101010 ...
7 or STRESS Stress patterns
8 or USER User programmable 3 to 24 bit word
@ or LONGWRD User programmable long user word
10 or LIVE Invokes monitor mode
11 or PRBS15 2715-1 PRBS, (inverted)
12 or PRES20 2720-1 PREBS
13 or PRES23 2723-1 PRBS, (inverted)

14 or EXTERNAL Drop and insert funciion

PAT? returns n n = 1to 14

Special Pattern Test

This selects which special measurement selection is to be performed in
FULL-T1, Nx56k or Nx64k. There is no test period contro! and the instrument
will not perform gated measurements. Instead, three non-gated monitoring
modes are offered. These modes offer no results other than the one(s) selected.

In SIGBIT, the instrument monitors the AB or ABCD bits in channels 1-24.
In TSCHECK, the instrument transmits a unique code in each of the 1-24
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timeslots. f ALL is selected for the timeslot map display {TMD) and if the
code is recognized at the receiver, the timeslot number will be displayed
adjacent to the transmitted timeslot number, otherwise the hexadecimal
representation of the timeslot contents are displayed. If the timeslot map
display is SINGLE, then the selected timeslot contents are displayed in binary
form. HIRESRTD performs a high resolution round trip delay measurement by
transmitting a special pattern in one timeslot and receiving it in any timeslot
with a resolution of 10us.

SPT n n = 1 or SIGBIT Monitor AB{CD) bits in channels 1-24
2 or TSCHECK Timeslot swap check
3 or HERESRTD High resolution round trip delay

SPT? returns n n= 1103

Long User Word

Specifies the identificatior number and pattern for one of the long user words.
The word length is determined automatically by the length of pattern selected.

LUW n,#H data n= 1t04 User word number
#H dota = #Haabbcc ... 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 dato
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
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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

The corresponding query returns the currently selected long user word, in
integer form as described above:-

LUS? returns long user word = 1 to 4

Long 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 = 1 or FULL Full word length used
2 or VARIABLE Number of bytes can be controlled

The corresponding query returns the currently selected sync mode:-

LUY?n returns sync mode 1 or 2

Long User Word Sync Length

Specifies the long user word sync length which will be used when variable sync
length is selected.

LSL n,length n= 1to4 Long user word number

length 1to 128 Nunber 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
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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 direclion direction = 1 or FIRST  Left hand bit sent first
2 or LAST Left hand bit sent last

The corresponding query returns the selected direction, in integer form as
described above:-

LHE? returns direction = 1 or 2

Coding Type

Selects the coding type to be transmitted and configures the receiver
accordingly.

Cap n n = 1orAMI AMI coding
2 or B8ZS  BBZS coding

The corresponding query returns the currently selected coding, in integer form
as described above:-

COD? returns coding type = 1 to 2

User Word Pattern

This selects the user word pattern to be transmitted and received under

both the T1 and DDS choices of PATTERN [USER PROGRAM). For each
application, where a user programmable word is permitted, the correct length
of word must be sent. In FULL._T1, the length of the word will be determined
by the length of the word sent in the range 3-24 bits. For all other applications
the word length is fixed at & bits.

In the DDS applications, the leading bit is always used for framing ("F")}
except for 56kb/s. For non-56kb/s payload rates, the value of this bit will
always be updated to the value of the passed parameter, even though "F* will
appear on the display. In the query command, the actual display (including
“F1) will always be returned in the response string.
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In the application Nx 56, the trailing bit of the 8 bit word is always used for‘
signaling (“S”). Either “17, “0” or “5” will be permitted as a parameter. In the
query command, the actual display (including “S”) will always be returned in

the Tesponse string.

PAU n, "string" n = 1 or FULL_T1

2 or NE6K

3 or N64K

5 or T1_DDS
8 or DSO_DDS

Full-T1, word length 3 to 24 bits
Nx56k, word length 8 bits
Nx64k, word length 8 bits

T1 DDS, word length § bits

DS0 DDS, word length 8 bits

string = n characters, 0 or 1, F or S as required.

PAU? 2 n = 1 or FULL_T1

2 or KEE8BK

3 or N64K

5 or T1_DDS
6 or DSO_DDS

returns Vsiring" string = 3 to 24 characters, 0,1, For S

T1 Stress Pattern

This sets the T1 stress pattern number for PAT STRESS.

PSS n nom=

PSS7? returns n o =

Send Signaling Bits

1 or DCT_53

2 or OCT_b4

3 or NCTI_&6

4 or 0CT_72

5 or OCT_96

6 or OCT 120

T or OCT_B5_V2
8 or OCT_B5_V3

1108

53-octet

54-octet (ball buster)
55-octet (DALY}
T2-octet (ALBO)
96-octet (96-octet)
120-octet (trip test)
55-octet (version 2)
55 octet {version 3)

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 ESI.
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SSB sig bit type, “sig bits”

stg bl type = 1 or AB D4 type
2 or ABCD ESF type
“sig bits” = binary 00 to 11 D4 type signaling bits

binary 0000 to 1111 ESF type signaling bits

The corresponding query command.

SSB? sig bits type returns “binary form”

Send Background Signaling Bits

Selects the “bhackground” 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 sigraling 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” = Dbinary 00 to it D4 type sigraling bits

binary 0000 to 1111 ESF type signaling bits

The corresponding query command.

SS07 sig bits type returns “binary form”

Send Signaiing Bifs in Channel

Selects the channel that the foreground signaling bits should be inserted into.
SSI channel channel = 1 to 24 Foreground channel.
The corresponding query returns the selected timeslot, in integer form as

described above:-

$817 returns channel = 1 to 24
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High Resolution Round Trip Delay Transmit Timeslot Selection

Selects the timeslot that the high resolution round trip delay should be
transmitted on.

RTT timesiot timeslof = 1 toc 24 rtd timeslot.

The corresponding query returns the selected channel, in integer form as
described above:-

RTT? returns timeslot = 1 to 24

High Res Round Trip Delay Rx Timeslot Seiect

Selects the timeslot that the high resolution round trip delay measurement
should be received from if the rx timeslot is not “AS TRANSMITTER”.

RTR fimeslot timeslot = 1 to 24 rid timeslot.

The corresponding query returns the selected rtd rx timeslot in integer form as
described above:-

RTR? returns rid rr timeslot = 1 to 24

High Res Round Trip Delay Rx From Seiect

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= 1orASTX Receiver timeslot is the same as transmitter
2 or SELECT Receiver timeslot is selectable

The corresponding query returns the currently selected timeslot mode in

integer form as described above:-

RTF? returns timeslot from mode = 1 or 2
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VF Channel Select

This command selects the TX/RX single channel within the VF application.
This channel is used to send and receive internally generated tones or external
signals via the VF ports and an internal codec.

This field also appears on the VF ACCESS (AUX) page where it is used to
access the selected timeslot and drop it to the VF QUTPUT on the front
panel. Note that VF ACCESS is not inhibited for unusual selection choices, eg
dropping a channel containing DDS data.

VEC n n = 1to24 Channel number
VFC? returns n n= }11to 24

VF Audic Monitor

This field appears on both the VF application page and the VF ACCESS
{AUX) page. It enables both the VF QUTPUT port and the instrument’s
internal speaker such that monitoring the audio content of the selected channel
{on either VF application of VF ACCESS (AUX) page) is possible. Note that
the speaker volume control has no effect on the VF QUTPUT port.

VFA n n = O or OFF Disable audio/VF output
1 or OF Enable audio/VF output
VFA? returns n n= Qort

VF Channel Mapping

This command selects the type of channel mapping to be used.

CEM 7 n= 31o0rDiD D1D mapping
2 or D2 D2 mapping
3 or D3/D4 D3/D4 mapping

The corresponding guery returns the channel mapping selection, in integer form
as described above:-

CHM? returns mapping selection = 1,2 or 3
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VF Timeslot Query

This command returns the carrent VF timeslot after it has been translated
from the VF rx channel number, in integer form:-

VFT? returns uf timeslot = 1 to 24

Test Period

This command selects the mode of test period control.

TPD n n = 1 or CON Continuous {Controlled by RESTART)
2 or T15H 15 minute timed test
3 or T28 2 hour timed test
4 or T24M 24 hour timed test
5 or USER User defined test duration (see TDU)

The corresponding query returns the test time mode, in integer form as
described above:-

TPD? returns fest time type = 1 to &

Test Period (User-Defined)

Selects the user-defined test duration, applicable when the “USER” test time
mode is in force. “LOOPS” is only applicable when “MULTT” is the active
choice for the PAS command.

TDU duration,units duration = 1 to 100 Duration of test
untls = 0 or SECONDS Test duration is seconds
1 or MINUTES Test duration is minutes
2 or HOURS Test duration is hours
3 or DAYS Test duration is days
4 or LOOPS Test duration is loops

TDU? returns duration,units

T1 in-Band (C$U) Loopcodes Auto Response

This selects whether in-band T1 loop up/down should be performed
automatically on detection of in-band (CSU) loop up/down codes. Auto
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response is not available for the FULL-T1, Nx56k or Nx64k choice of SPECIAL
monitoring modes. It is also unavailable for D50-DDS.

CSA n n = 0 or OFF Auto response off
1 or OR Anto response on
CSAT returns n n= Qoril

T1 Out-Band (CSU) Loopcodes Autc Response

This selects whether out-band T1 loop up/down should be performed
automatically on detection of out-band (CSU) loop up/down codes. Auto
response is not available for the FULL-T1, Nx56k or Nx64k choice of SPECIAL
monitoring modes. It is also unavailable for DS0-DDS,

CoAn n = 0 or OFF Auto response off
1 or OK Auto response on
COAT returns n n= Cori

T1 Loopback Band

This selects whether the instrument should be monitoring (or sending) T1
in-band or out-band loopback patterns when receiving (or transmitting) a T1
signal. OUTBAND is only permitted when ESF framing is present or in FDL
with SLC96 framing.

LPB n n = 1 or INBAND TX/RX in-band leopcodes
2 or OUTBAND TX/RX out-band lecopcodes

LPB? returns » n= 1t02

T1 In-Band (CSU) Loopcodes - Tester Looped Manual Control

This selection is for T1 in-band manual control of the loop up/down state of
the instrument. It is only permitted for in-band use with the appropriate T1
application and will be rejected otherwise. Note that the field will follow the
instrument state if auto response is enabled such that the query command
(CSM?) will reflect the current looped status.
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CSM n 1 = 0 or DOWN In-band manual loop down
1 or UP In-band mamal loop up
CSM7? returns n = Qarl

T1 Out-Band {CSU) Loopcodes - Tester Line Looped Manual Control

This selection is for T'1 out-band manual control of the line loop up/down state
of the instrument. It is only permitted for out-band use with the appropriate
T1 application and will be rejected otherwise. Note that the field will follow
the instrument state if auto response is enabled and the instrument receives a
line loop up/down pattern. The query command (COL?) will thus reflect the
current line looped status.

COL n n = 0 or DOWN Out-band manuali line loop down
1 or UP Out-band manual line loop up

COL? returns = Oori

B
i

T1 Qut-Band (CSU} Loopcodes - Tester Payload Looped Manual Control

This selection is for T1 out-band manual control of the payload loop vp/down
state of the instrument. It is only permitted for out-band use with the
appropriate T1 application and will be rejected otherwise. Note that the field
will follow the instrument state if auto response is enabled and the instrument
receives a payload loop up/down pattern. The query command (COP?) will
thus reflect the current payload looped status.

COP n n = O or DOWN Out-band manual payload loop down
1 or UP Out-band manual payload loop up
COP? returns n n= 0orl

T1 Alarm Generation

This selects either AIS or Yellow alarm for T1 transmission. These selections
only take effect when transmitting any T1 signal. Yellow alarm is not
permitted for T1 unframed use and the alarm is set to OFF after a power
cycle. No alarm generation is permitted for DS0-DDS.
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ALG n n = O or OFF No alarm generation

1 or LIS Generate AIS

2 or YELLOW Generate Yellow alarm
ALG? returns n n= 0io 2

T1 in-Band Loopcodes

This selects the value of the T1 in-band loop up/down codes. This selection is
only relevant when receiving a T1 signal.

LPC n n = 1 or LINE Line (CSU) loopcodes
2 or SMART4 or FAC4RE 4-bit smartjack loopcodes
3 or SMARTS or FACEB 5-bit smartjack loopcodes

4 or USER User Programmable loopcodes
5 or ADRS Addressable loopback device
LPC? returns n n=1to5

T1 Out-Band Loopcodes

This selects the value of the T1 out-band loop up/down codes. This selection is
only valid when receiving a T1 signal with ESF framing. The exception to this
is FDL with SLC96 framing.

LeC n n = 1 or LINE Line {CSU) loopcodes
2 or PAYLDAD Payload {CSU) loopcodes
3 or SMARTJACK Smartjack loopeodes
4 or USER 8-bit user programmable loopcodes
5 or ADRS Addressable loopback device
LOC? returns n n=11tcb

T1 User Program Out-Band Loop-Up Loopcodes

This selects the user programmable values of the T1 out-band loop up codes as
selected under 'LOC USER’. Only six bits are actually programmable as the
outer bits are defined by standards.
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LGOU "string" siring = € characters, O or 1

LOU? returns “siring”  string = 6 characters, Cor 1

T1 User Program Out-Band Loop-Down Loopcodes

This selects the user programmable values of the T1 out-band loop down codes
as selected under "LOC USER’. Only six bits are actually programmable as the
puter bits are defined by standards.

LOD “siring™ string = 6 characters, 0 or 1

LOD? returns “siring™  string = 6 characters, 0 or 1

T1 User Defined in-Band Loop-Down Code

This selects the T1 user program in-band loop-down code for transmitting or
receiving. The correct length of word must be sent in the range 3 to & bits.
The query command may return trailing spaces but will always be 8-characters
long.

LPD "siring" siring = 3 to 8 characters, 0 or 1

LPD? returns "sfring"  string = 8 characters, Oorlor* v

T1 User Defined In-Band Loop-Up Code

This selects the T1 user program in-band loop-up code for transmitting or
receiving. The correct length of word must be sent in the range 3 to 8 bits.
The query command may return trailing spaces but will always be 8 characters
long.

LPU "siring® siring = 3 to 8 characters, O or 1

LPU? returns “siring”  siring = 8 characters, Oorfor* "
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Choose T1 addressable loopback protocol by RBOC

This command controls the type of protocol used when commanding
addressable repeaters. The protocol used by each RBOC is subtly different.
For independents it is possible to choose a protocol by manufacturer.

RBOC n n = 1toil 1 or AMERITECH
2 or BELL.S {Bell South)
3 or HYNEX
4 or PACBELL
5 or ATLANTIC (Bell Atlantic)
6 or SW_BELL {South Western Bell)
7 or US_WEST
8 reserved
9 reserved
i0 or WEBSTELL
11 or TELTREND (generic)

The default is RBOC AMERITECH

RBOCT returns o n= 1tc 1l

Set T1 addressable repeater address

The ADRN command sets the address of the addressable loopback to be talked
to. The range is protocol specific, and when appropriate address 0 means IOR;
other numbers are ILRs.

ADRN n n= 0to 198¢ for Teltrend protocols
0 to 20 for Westell protocols
1to 1898

The default is ADRN 20

Bell_South use a Westell protocol; others use Teltrend.

ADRNY returns n n = 0to 1999
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Effect T1 addressable repeater action.

Addressable repeaters may be commanded to do a number of activities. The
syntax is:-

ADRA n = 0toll

0 or QFF

1 or ARM

2 or DSX_NI (Arm from DSX toward NI direction).
3 or DISARM

4 or LOOP

5§ or UNLOOP (but keep armed)

8 or QUERY {query for address)

7 or TIMEOUT (defeat timeout)

8 or POWER_Q (query for repeater in power loop)

9 or SPAN (query for repeater in span cut thru)
10 or RI_DSX {Arm from NI to DSX direction)

11 or POWER_DN  (Set power down)

The default is ADRA OFF
ADRA? returns n n= Gtols
Loop Up

This command causes the instrument to transmit the selected T1 or DDS loop
up loopcodes or action MJU functions. It is equivalent to pressing the LOOP
UP key on the front panel. If this is attempted while the instrument itself 1s
looped or during autosetup or selftest an error is generated. VF mode loopback
is V.54 loopback.

LUA

Loop Down

This command causes the instrument to transmit the selected T1 or DDS
loop down loopcodes. It is equivalent to pressing the LOOP DOWN key on
the front panel. If this is attempted while the instrument itself is looped

or during autosetup or selftest an error is generated. An error will also be

generated while in a DDS application and MJU functions are selected. VF
mode loopback is V.54 loopback.

LDA
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T1/DDS In-Band Loop Up Status Query

This query command returns the outcome of the last T1 or DDS in-band loop
up/down command. Note that a successful loop up cannot be determined with

T1 out of band loopcodes.
LST? returns n n = No attempt to loop up has been made yet.
The last loop up was successful.

The last loop up failed.

A pre-existing loop up was detected.
Attempting loop up.

W 0N O

T1 In-Band Loopcodes - Framing Insertion

This selects insertion or overwriting of T1 framing into the loopcodes. In
INSERT, the T1 framing is placed in gaps in the loopcode pattern, while in
OVERWRITE the T1 framing is simply placed over the top of the loopcode
pattern.

LEF n n = 1 or INSERT Insert T1 framing
2 or OVERWRITE  Overwrite with T1 framing

LPF? returns » n= 1or2

Printer Squeich

This command enables or disables the squelch feature.

PRS n n = 1 or OFF Squelch disabled
2 or OF Squeleh enabled

The corresponding query returns the state of the squelch feature, in integer
form as described above:-

PRS? returns squelch type = 1 or 2
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PRINT NOW Key Control

This command selects what to print when the “PRINT NOW?” key is pressed
on the front panel of the instrument. CURRENT SETTINGS will result in a
broadbase printout of all of the instrument’s main settings while RESULTS
SNAPSHOT will cause the output of all of the current main results of the
instrument. Changing this field will not result in the instrument restarting its
tests.

PRD n n = 1 or SETTINGS Print current settings on “PRINT NOW”
2 or RESULTS Print current results on “PRINT NOW?

PRD? returns print on demand fype = 1 or 2
Printer Auto Trigger
Selects the mode of auto triggering of printer output.

Note that in practice 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.

PRA 0 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 ERDOFTEST End of test resulis
6 or MESSAGEONLY Only major messages

PRAT returns auto trigger type = 1 to 6
Interface Type
Selects T1 interface type.

IFC n n = 1 orDSX DSX monitor interface
2 or TERM 100 ohm terminated interface
3 or BRIDGE > lkohm bridged interface

The corresponding query returns the interface type, in integer form as
described above:-

IFC? returns interface type = 110 3
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Line Build Out
Selects T'1 line build out.

LBO n n = 1 or ZERQ 0dB
2 or SEVEKPOIRTFIVE 7.5dB
3 ¢or FIFTEER 154B

The corresponding query returns the line build out value, in integer form as
described above:-

LBO? returns line build out type = 1 to 3

Transmit Timing

Selects transmit timing source.

TRT n n = 1 or INTEREAL
2 or RECOVERED

The corresponding query returns the transmit timing source, in integer form as
described above:-

TRT? returns timing source type = 1 or 2

Signaling Bit Display Type Select

This command allows either single or all signaling bits to be displayed when in
T1 special mode. This is necessary because certain results may only be read
when this is correctly configured. {Cf. SIG?, SCG?)

SBD n n = 1 or SIKGLE A single t/s sig. bit is displayed
2 or ALL All t/s sig. bits are displayed

SBD? returns displayed sig bit fype = 1 or 2
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Signaling Bit Display Channel Seiect

Selects the channel number that should be displayed when the single channel
monitor test is selected in T1 special mode.

SES channel no channel = 1to 24 Channel to display.

The corresponding guery 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. TSS7, BIT?)

THD » n = 1 or SINGLE A single t/s sig. bit is displayed
2 or ALL All t/s sig. bits are displayed

TMD? returns displayed {/s check type = 1 or 2

Timeslot Map Display Timeslot Select Command

Selects the timeslot nurnber that should be displayed when a single timeslot is
selected in the timeslot map test.

TMS timeslol no timeslot = 1 to 24 Timeslot to display.

The corresponding query returns the selected timeslot in integer form as
described above:-

TMS? returns timesiot no = 1 to 24

DSO Clock Source

This selects the form of the DSO0 clock source presented to the instrument
at the DS0O CLOCKS port. The clock is used to transmit and receive DS0
data. BIT & BYTE are a pair of TTL clocks at 8kb/s and 64kb/s. The
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COMPOSITE clock signal is a single ternary signal at 64kb/s with bipolar
violations at 8kb/s for byte timing.

DCS n n = 1 or BIT_BYTE Bit & Byte clocks
2 or COMPOSITE  Composite clock

DCS? returns n ne= 1{02

DDS Error Correction

This selects the DSOA dataport error correction mode for the DDS

applications. Error correction is only available for DSOA payloads of less than
38.4kb/s.

PDEC n n = O or OFF
1 or 0N
DEC? returns n n= Qori

D350 Interface Termination

This command selects the DS0 interface format for the DS0-DDS application.
The signal at the DS0 Bantam jack connectors can be either BIPOLAR {(NRZ,
TTL, AMI), LOGIC NEAR (tip) or LOGIC FAR (ring).

DIT n n = 1 or BIPOLAR Non-return to zero, TTL, AMI
2 or LOGIC _NEAR TTL unipolar (tip)
3 or LOGIC_F4R "P'TL unipolar (ring)

DIT? returns n n= 1to3

DDS/VF Switched-56 Pattern

This selects the DDS pattern used in the DDS applications. Pattera
EXTERNAL permits an externally generated user pattern to be

inserted /dropped via the X.21 leased port. The user programmable word is
f-bits, (leading bit is used for framing, F).
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A sub-selection is provided for use in VF switched-56 testing. This selection is
PRBS2047, PRBS511, STRESS, ALLONES and ALLZEROS. {Not available
for 37701B).

DPA n n = 1 or PRBS2047 PRBS 2047

2 or PRBS511 PRBS 511

3 or STRESS DDS stress patterns

4 or PRBS2047_2C Secondary channel PRBS 2047

5 or PRBS511_2¢C Secondary channe! PRBS 511

6 or ALLOKES All 1's

7 or ALLZERDS All 0%s

8 or EXTERNAL External via X .21 leased port

9 or USER User programmable word (8-bit)
DPA? returns n n= 1108

DDS Payload Rate

This selects the payload rate for the DDS applications. Fach payload rate can
have DDS frame sync/loss and/or DDS frame error count associated with it, as
indicated by * in the following table.

Payload Rate Frame Sync Frame Errors
56.0kb/s
38.4kb/s * *
19.2kb/s * *
9.6kb/s *f *
4.8kb/s *} *
9.4kb/s *t *
Note T Applies to DSOB and applies to DSOA when Error Correction
i enabled. Not available for cross-mux testing.
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DPR n n = 1 or TE6000
2 or T38400
3 or Ti9200
4 or TO600
5 or T4800
6 or T2400

DPR? returns n n= 1ltos

DDS DSO0B Customer Number

56.0kb /s
38.4kb /s
19.2kb /s
9.6kb/s
4.8kb/s
2.4kb/s

This selects the DSOB customer number. The range of the parameter depends
on the payload rate as shown in the following table.

Payload Rate Customer Number
56.0kb/s 1
33.4kb/s i
19.2kb/s 1to2
9.6kb/s ito5
4.8kb/s 1to 10
2.4kb/s 1to 20
DCU = n = 1to 20 customer number

DCU? returns n n= 110 20

DBS Single/multi Customer Mode

Selects the DDS single {DS0A) or multi (DSOB) customer mode. These are

available for T1-DDS. A further two cross-mux selections are available for

DS0-DDS.

DDC n n = 1orDSCA
2 or DSOB
3 or DSOAB
4 or DSOBA

DDCT returns n nm 1to4

single customer
multi customer
cross-mux DSOA to DSGB
cross-mux DSOB to DS0A
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DDS Stress Pattern

This selects which of the four DDS stress patterns to use when a DDS stress
pattern is selected.

BSP n = 1t04

DSP? refurns n n= 1to4&

T1.DDS Timesiot Select

This command selects the TX/RX single T1 timeslot within the T1-DDS
application. DSOA DDS data is contained in this timeslot.

DTS n n= 1to24 Timeslot number

DTS7 returns n n = 1%to 24

FDL Host Address
Selects the host address to be contained in the FDL data.

FAD n n = 1 or CUSTCMER Customer (CI)
‘ 2 or CARRIER Carrier (NI)
FAD? returns n n= 1lor2

FDL Protocol

Selects the FDL protocol choice. EXTERNAL permits FDL data to be
dropped and inserted via the X.21 leased port.

FPR # n = 1 or T1403 T1.403 protocol
2 or TRTSYS TR-TSY-000008 protocol
5 or EXTERRAL External FDL data

FPRT returns n n= 1,2,8
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DDS MJU Operation Branch Select Code Number Resuit

This result is only valid for DDS MJU operations. This is the result of the
instrument reading the branch select code from equipment that has been
selected while being routed to set up the test path. The result becomes invalid
when any loopback selection/operation is actioned upon. This command has no
effect or instrument status flags.

BSC? returns flag,oor,n flag = Oor1 Validity Flag
gor = 1 Always in rauge
n= 1104 Branch number

DDS Alternating OCU-DP Loopback HL-96NY Card Presence

This informs the instrument of the presence of an HL-96NY card in the path to
an OCU-DP when DDS alternating loopbacks are selected. This can only be
set when DDS ALTERNATING loopbacks are selected (LBT).

HLP n n = 0or NO There is no EL-96NY card present
1 or YES There is an HL-96NY card present
BLP? returns n n= Ooril

DDS MJU Operation Hub-ID Resuit

This result is only valid for DDS latching loopback type MJU or DDS MJU
operations. The instrument remembers both the HUB-ID of the last MJU
looped, and the HUB-ID of the last mju routed, blocked etc. Depending on
the looping operation selected (see LBT command) the relevant HUB-ID is
returned. For all but a latching choice the MJU operation HUB-ID is returned.
This command has no effect on instrument status flags.

HUB? returns flag.cor,n flag = Gori Validity Flag
oor = 1 Always in range
n= 0to77 Qctal number (HUB-ID)
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DDS Alternating Loopback Type

This selects the type of DDS alternating loopback to be set up when in either
Ti-DDS or DS0-DDS. This can only be set when DDS ALTERNATING
loopbacks are selected (LBT).

LBA n n = 1 orDSU Data Services Unit
2 or CEARNEL Channel Service Unit
3 or OCUDP Office Channel Unis dataport
4 or HLS6NY HL-96NY
5 or REPEATER Repeater (58kb/s}
6 or DSODP DS0 dataport
LBA? returns n n= 1toé

DDS Latching Loopback Type

This selects the type of DDS latching loopback to be set up when in either

T1-DDS or DS0-DDS. This can only be set when DDS LATCHING loopbacks
are selected (LBT).

LEL n 2= 1 or CHANNEL. Channel Service Unit
2 or OCUDP Office Channel Unit dataport
3 or DSODP DS0 dataport
4 or EL222 Hi1-222
5 or MJU MJU
6 or V54 V.54

LEL? returns n n=1to8

DDS Loopback Operation Type

This selects the type of loopcode to be transmitted when in either T1i-DDS or
DS0-DDS and loop up/down is requested. When dealing with MJU functions,
only the loop up command (LUA) is permitted to action the function. Also
note that dataport cards may be restricted to which type of loopback they
respond to.
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LBT n n = O or NOKE No DDS loopback operation select

1 or ALT Select DDS alternating loopbacks
2 or LATCE Select DDS latching loopbacks
3 or MJU Select DDS MJU function

LET? returns o n= 0fo3

DDS Latching Loopback Map Code Result

This result is only valid for DDS latching loopback type CHANNEL, OCU-DP,
DS0- DP and HL-222. This is the result of the instrument reading the
mapcode of equipment that has been looped back using a DDS latching
loopback. The result becomes invalid when any loopback selection /operation is
actioned upon. This command has no effect on instrument status flags.

MAP? returns flag = Oor1 Validity Flag
flag.oor, "string" oor = 1 Always in range
string = 8 ASCII characters Mapcode

DDS Multi-Point Junction Unit (MJU) Operation

This selects the type of DDS MJU operation to be performed as part of a test
path selection procedure. This will typically involve selecting a MJU branch
and performing an operation on it. The operation can only be set when DDS
MJU OPERATIONS are selected (“LBT”).

HIU n n = 1 or SELECT Select a branch
2 or BLOCK Block the selected branch
3 or UNBLOCK Unblock the selected branch
4 or RELEASE Unblock all branches

¥IU? returns n n= 1to4

DDS MJU Operation Branch Number

This selects the DDS MJU operation branch number as part of a test path
selection procedure. This can only be set when DDS MJU OPERATIONS are
selected (“LBT™).
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SBR n n= 1fc4

SBR? returns n n 1i04

T1 Pattern or Special Measurements

This selects which measurement selection should be performed in FULL- T1,
Nx56k or Nx64k. (In all other configurations, this choice will be forced to
PATTERN). In the case of PATTERN, all of the basic T'1 pattern choices are
available along with the measurement TEST PERIOD control. In the case of
SPECIAL, there is no TEST PERIOD control and the instrument will not
perform gated measurements. Instead, three non-gated monitoring modes are
offered and are as detailed in the SPT command.

PAS n n = 10r PATTERN  T1I pattern measurements

2 or SPECTAL  T1 special monitoring

3 or MULTI T1 multi-pattern measurements
PAS? returns 7 n=1to03
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Multi pattern commands

Multi-pattern choice
This command selects between 3 different multi-pattern tests:

Bridge Tap test  This sequence of 21 separate patterns with different
frequency spectral characteristics is used to search for
bridge taps.

Quick test This pattern suite of 5 separate (all-1s, 2-in-8, 3- in-24,
QRSS) tests is a quick check on the overall performance of
a T1 line.

User test This selection allows user customization of a test suite.

PML n n = 1 or BRIDGE
2 or QUICK
3 or USER

The defanlt is PML BRIDGE

PML? returns n n=1to3

Bridge tap sub-test time

This command sets the length of time each sub-test runs. The default is 20
seconds.

TMB n n = 10 to 60step 1
THRB? returns n n = 10 {0 60

Quick pattern sub-test time

This command sets the length of time each sub-test runs. The default is 3
minutes.

™Q n n = L1to6B0step 1

TMQ? returns n n =1%o 60
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User Muiti pattern setup command

This command sets up the patterns used, and test duration for each of the 7
user selections that comprise the user defined pattern command. Note:

- the choice of no pattern (*NONE”) is not available for slots 1 and 2.

- the pattern time must be 10 seconds or greater.

- the stress pattern selected by “STRESS” is the “DALY™ 55-octet pattern.

- the user pattern selected is that which is current under T1; ie no separate
control of length and bit pattern can be made.

- the long user pattern selected is forced to selection #1.

MUnpitu n= lor7

p = 0 or NOKE
1 or QRSS
2 or THREETN24
3 or ALLONES
4 or ALLZERQS
5 or OREINS
6 or ONEIN2
7 or STRESS
8 or USER
9 or LONGWRD
10 or LIVE
11 or PRBS15E
12 or PRBS20
13 or PRBS23
1 to 60
1 or SECONDS
2 or MINUTES

I n

& e

The defaults are:

MLU 1,QR38,3,MINUTES

MLU 2,THREEIN24,3,MKINUTES
MLU 3,ALLONES,3,MINUTES
MLU 4,ALLZEROS, 3,MINUTES
MLU 5,0NEIN8,3,MINUTES
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pattern number

no selection made

2°20-1 PRBS, (14 zero limit)

3 zeros in 24 bits

1i111t ...

000000 ...

100000001 ...

101010 ...

siress patierns

User programrmable 3 to 24 bit word
User programmable long user word
(not valid)

2715-1 PRBS, (inverted)

2°20-1 PRBS

2°23-1 PRBS, (inverted)

pattern time value

pattern time is seconds

pattern time is minutes




MLU 6,0NEIN2Z,3,MINUTES
MLU 7,STRESS,3,MINUTES

HLU? n n= 1tc7 pattern nurmber
returns p,f,u p= 1%to13

i= 11t0 60

= lor2

Multi pattern sync byte

This command sets the value of the inter sub test synchronisation pattern.
Note the algorithm will not work if this pattern is present in user patterns

selected; ie if it mimics 1-in-8 and 1-in-8 is selected then the algorithm will fail.
Similarly for an 8-bit pattern repeated in 55-octet, user word (short or long)

but not for PRBS.

MLS “string” string = 8 characters, 0 or 1

There is no default, but a suitable value is 11111010,

MLS7? returns “string” string = 8 characters, 0 or 1

VF Tone Frequency

This command selects one of the fixed value fone frequencies available from the
VF application for insertion into the selected channel number.

TFF n = lor T404
2 or T1008
3 or T2100
4 or T2804
B or USER

TFF7? refurns n n= 1toh

404Hz

1008Hz

2100Hz2

2804Hz

User program frequency

Remote Controf

19-61




VF Tone Level

This selects the tone level for the VF application when the VF payload is a
selectable TONE. The parameter must be a multiple of 5dBm0.

TFL vl Il = ¢to -55 dBm0 in 5dBm{ steps

TFL? returns Ml vl = ¢to -E5

VF User Defined Tone Frequency

This command selects the user defined tone frequency as applicable under TFF
USER for the VF application.

TFU freg Sfreg = 100 to 3900 Frequency in Hz

TFU? returns freg freqg = 100 to 3900

Thru mode

Thru mode is only permitted for the configurations of Nx56k and Nx64k with
any PATTERN selection. It is also unconditionally permitted for VF and
Ti-DDS. Thru mode, when enabled, passes any non-selected timeslots straight
thru from receiver to transmitter. The instrument drops out the selected
timeslot(s) for measurement and the transmitter inserts data into the selected
timeslot(s). If an EXTERNAL pattern is selected, then the selected timeslots
are dropped to the X.21 leased port and data is inserted into the transmitter
from there also. The framing bits are passed straight thru (including FDL)
also, but CRC bits are recalculated.

TEU » n = 0 or OFF Through mode off
1 oroN Through mode on
THU? returns n n= 0oQri

Alternating Channe! Loopback Intermediate Repeater Number

This selects the intermediate repeater number for DDS alternating loopbacks
of type CHANNEL. The intermediate repeater number is only relevant for a
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payload rate of 56kb/s. This can only be set when DDS ALTERNATING
loopbacks are selected (LBT).

TIR n n= 0t%to2

TIR? returns n n= 0to2

Loopback Tandem Unit Number

This selects the tandem unit number for DDS alternating or latching loopbacks

of type DSO-DP. This can only be set when either DDS ALTERNATING or
LATCHING loopbacks are selected (LBT).

TNU n n= 1t08

THU? returns n n= 1tc8

DDS Alternating Repeater Loopback Repeater Number

This selects the repeater number for DDS alternating loopbacks of type

REPEATER. The repeater number is only relevant for a payload rate of
56kb/s. This can only be set when DDS ALTERNATING loopbacks are
selected (LBT).

TRE n n= 1to2
TRE? returns n = 1to2

VF Dialing Signaling Bits

This selects whether the VF application on-hook/off-hook signaling bits, as
used in pulse dialing, are FIXED or USER programmable.

VDS n n = 1 or FIXED VF signaling bits are fixed
2 or USER VT signaling bits are user program
VDS? returns n n= 1012
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VF Channel Payload

This selects the content of the VF application channel. It can either be an
internally generated TONE, an EXTERNAL signal via the VF ports and an
internal codec or one of a range of switched 56kb/s patterns.

VFP n n = 1 or TOFE Selectable tone
2 or QUIET Zero level DC signal
3 or EXTERKAL External signal to/from VF ports

4 or SWITCEED_56 Switched 56kb/s pattern

VFP? returns n n= 1t04

VF Signal/Dialing Control

This selects the VF dialing control to dial out the correct signaling
information in order to seize a line {go "OFF-HOOK"). This field is effectively
a state machine and is instrument controlled as well as user controlled.

The states of ON/OFF_HOOK are displayed, while signaling/dialing activity is
controlled by making the relevant dialing selection of DIAL_PULSE/DTMF.
Dialing activates a state machine which drops the current circuit (ON_HOOX),
seizes a line (OFF_HOOK), dials {DTMF or PULSE) and remains in the
{OFF_HOOK) state to run the test. To accommodate multiple dialing requests
from one seizure, CHAIN dialing is offered; CHAIN dialing does not go thru
the ON_HOOK state. The instrument will return to OFF_HOOX from any
DIAL or CHAIN state.

Note While dialing, the following fields are locked on the VF
i - application page to prevent change:
% CHANNEL
MAPPING
PHONE
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VFS n n = 1 or O¥_HOOK Line is idle

2 or DIAL_DTMF Transient state of DTMF dialing
3 or DIAL_PULSE Transient state of PULSE dialing
4 or OFF_HOOK Line is seized

E or CHAIN_DTMF Transient state of DTMF dialing
6 or CHAIN_PULSE Transient state of PULSE dialing

7 or DIAL_NF Transient state of MF dialing
8 or CHAIN_MF Transient state of MF dialing
VFS? returns n n= 11%c8

VF Phone Number

This selects the telephone number selection used when in the VE application.
The 0 to 15 digits are dialed out in order from left to right and any spaces in
the number are ignored to assist number readability. Special PABX characters
are permitted and all characters are converted to upper case. The empty string
is acceptable though no characters can be dialled out. The query command
returns the full 15 character field width, empty or not.

VPH "tel" tel= 0109 numeric characters 0 to 9
4toD alpha characters A to D
#, ,* special characters hash, space, asterisk
ro special characters prime, double-prime
$ special characters treble~prime

all to a total of 0 to 15 digits

VPH? returns "lel" tel= 0to8,AtoD, &, ,*,',".,%

VF User Programmable Signaling Bits

This sets up both the AB or ABCD user programmable on-hook and off- hook
signaling bits as used in the VF application for pulse dialing. There are three
parameters to this command, the first one determines whether AB or ABCD
bits are being referred to, the second and third are string parameters and set

up the ON HOOK and OFF HOOK values respectively.
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YUS n,
“on. hook",
"off hook"

VUS? n

returns

“on_hook”,

“off .hook”

n = 1orlB Set up AB on/off-hock
signaling bits
2 or 4BCD Set up ABCD on/off-hook
signaling bits
on_hook = 2 or (AB) or 4 (ABCD) char 0 or 1
off-hook = 2 or (AB) or 4 {ABCD) char O or 1

n= 1ioriB Query AB on/off-hook signaling bits -
2 or ABCD Query ABCD on/off-hook signaling bits

on.hook = 2 (AB) or 4 (ABCD) characters 0 or 1
off-hook = 2 (AB) or 4 (ABCD) characters 0 or 1
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Control of SLC-96

Send conirol

This command controls what message type is sent when the loop-up or
loop-down commands are sent; it chooses between doing a “far-end-loop” or a
“protection” switch.

SLCS n n = 1 or FARENDLOOP
2 or PROTECTSW

The default is SLCS FARENDLOOP

SLCST returns n n=1or?2

Protection Switch Selection.

This command controls which line (or lines) are switched the protection circuit.
To effect this cornmand the test set must control the A line.

SLCP n nn= 1orA_RX
20rB_TX
3o0r C_TX
4 o1 D.TX
8 or B, TX&RX
6 or C_TI&RX
T or D_Ti&RX

The default is SLCP A_RX

SLCP? returns n n=11tc7

Far end loop selection.

If in context, this commmand chooses which line is acted upon at the RTU when
the loop-up/down command is issued.

SLCF n = 1orh
2orB
3orcC
ZorD
SorP
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The default is SLCF A

SLCFT? returns n n=1ltob

SLC96 Read alarms and FELP conditions.

This command returns the status of various TR-TSY-000008 related flags, and
2 multi-pattern flags. The multi-pattern flags give indication as to whether the
instrument is counting errors or is sending inter-patiern sync code.

SLCA? returns n n = Q to 65835

The 16 bits within n are decoded as fallows

bit mnemonic decimal  value notes
15 always 0
14 NLP 16384  1/(0) Multi-pattern completed 1 cycle
13 GAT 8192  1/{0)} Multi-pattern counting logic errors
12 FEA 4096  1/(0) A line is/(is not) Far End Looped
11 FEB 2048  1/{0) B line is/(is not) Far End Looped
10 FEC 1024 1/(0) C line is/{is not} Far End Looped
9 FED 512 1/(0) D line is/(is not) Far End Looped
& FEP 256  1/(0) P line is/(is not) Far End Looped
7 AMJ 128 1/(0) Major Alarm
6 AMN 64  1/(0) Minor Alarm
5 ASA 32 1/{0) A shelf Alarm
4 ASB 16  1/(0) B shelf Alarm
3 ASC & 1/{0) C shelf Alarm
2 ASD 4 1/{8) D shelf Alarm
1 AMS 2 1/{0) Misc Alarm
0 NOT 1 1/{0) The RTU is/(is not) a NOTE;

When the RTU is a “NOTE” the A field frame length is 16, otherwise 13.

The NLP bit is cleared upon reading, and is set each time the measurement of
the last pattern is completed.
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MISCELLANEOUS COMMANDS

Auto/Restart

This command is equivalent to pressing the AUTO/RESTART key which

will stop the instrument testing, auto-setup onto the current signal and then
restart testing. The instrument configuration {CONFIG) must be set first. The
progress of the auto-setup can be determined by the ASC flag in the ready
register, (RDY?). If auto-setup or selftest is in progress when the command is
sent an error will be generated.

AUT

Stored Settings Lock

This command allows the stored settings to be store locked. That is to say, if
the stored settings lock is set then the save operation is prohibited. After any
save or recall operation this field is always set back to ON.

SLKmn nz= OorOFF Stored settings lock disabled
1or QN Stored settings lock enabled

SLK7 returns store lock stafus = Q or 1

Beep Command

This command causes an audio “beep” to be made by the instrument. It has
no iocal equivalent operation and is as follows:-

BEEP

Volume Command

This command sets the beeper volume. It is equivalent to pressing either the
increase or decrease volume keys on the front panel. Note that the volume
setting is not remembered after a power cycle. In this case the volume will
be set to a value equivalent to setting the midrange value. There is no
corresponding query command.
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VOL parameter  parameier = OFF or 0 Switches sound to its quietest level
O¥ori Switches sound to its loudest level
DECREASE or 2 Decreases the level
INCREASE or 3 Increases the level
KMIDRANGE or 4  Sets the level to a midrange value

Save Stored Settings

This command instructs the instrument to save it’s current configuration in one
of the non-volatile memory locations numbered 1 thru 5. This function will be
prevented if the settings lock is enabled.

58V n n= 1t0h

Name Stored Sefting

This command permits stored settings 1-5 to be named by a string of up to
32-characters. Not all of the character positions need be filled and any ASCII
character is permitted, including control characters, (although this may cause
problems with RS-232 operation). Note: either single or double quotes around
the string parameter are acceptable, as long as the opening quote is the same
as the closing quote. Using this cominand to title a setting will force all of the
v % padding characters (initial condition) to white space.

WAM n, "string" n= 1toh Stored setting 1-5
string = 1-32 ASCII characters

KAM? n nw= 1tob

returns "siring"  slring = 1-32 ASCII characters

Recall Stored Settings

This command instructs the instrument to configure itself as defined in one of
the non-volatile memory locations, dependent upon the associated parameter.
Recalling settings 0 will reset the instrument to its default settings (similar to
RST command).

RCL n
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Restart Measurement

This will cause the instrument to initiate a start/restart of a measurement. It
is identical in function to pressing the RESTART key and will do the following,
in order:

a If stopping a test, set the stored measurement & graphics resolution field to
OFF.

» If stopping a test, set the auto triggered print field to OFF.

m Zero all test period based measurements and start testing. The complete
restart operafion can take up to 500ms as the instrument has to synchromize
to its internal 100ms clock for both stopping and starting. Starting can be

monitored by using either the EOT, TIP or OST bits in the relevant status
registers.

3TR

Stop Measurement

This command has no local equivalent. It stops the instrument testing
regardless of the type of test period currently set. The results are frozen at
that point and can be read back freely at any time. The instrument will only
restart on receipt of a STR command or any other command which has a side
effect of restarting. On stopping, the instrument will do the following:

m Stop the instrument running the current test (if any).

m If stopping a test, set the stored measurement & graphics resolution field to
OFF.

m If stopping a test, set the auto triggered print field to OFF.

m The complete stop operation can take up to 300ms as the instrument has to
synchronize fo its internal 100ms clock. Stopping can be monitored by using
either the EOT, TIP or OST bits in the relevant status registers.

STP
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T1/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.

MODEn = = 1 or DATACOM
2 or TELECOM

An error is generated if this command is sent to an HP 37702A, without the
HP 15901A accessory fitted.

Returns the curreﬁﬂy selected mode in integer format as described below:-

MODE? returns 1 o1 2

RS5-232 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,stop_bits,protocol siyle baud_rate = 1 {300baud)
2 {600 baud)
3 (1200 band)
4 (1800 baud)
5 {2400 baud)
6 (4800 baud)
7 {9600 band)

lor2

¢ or OFF

i or ENQUACK

2 or XORXOFF

3 or DTR

1 or COMPRESSED

2 or NORMAL

stop..bits
protocol

it

style

Notice that the data width is always set to 8 bits wide. This is equivalent 1o 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.
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PTR? returns baud_rate stop_bits,protocol siyle baud_rate = 1to 7
stop.bits = 1or 2

protocol = 01to 3

style = 1 or 2

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.

DAT years,months, days years = 1980 to 2080
months = JAN
FEB
MAR
APR
MAY
JUN
JLY
AUG
SEP
OCT
NOV
12 DEC
days = 1to 31

[ENTY
H2ooNo ok @ e

The complementary command returns current the real time clock date in
integer 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.
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TIM hours,mins secs hours = 0 to 23
mins = 0 to 59
sees = 0 to B9

The complementary command returns the time in integer 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.

DIsSn =n= 0or OFF Display disabled
1 or OF Display enabled

The complementary command returns the current threshold in integer form as
described above:-

DIS? returns display status = O or 1

Alarm Status 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 returas the current threshold in integer form as
described above:-

ALM? returns n = 0 to 32767
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Alarm Change Guery

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 32767

Where the bits have the same significance as the alarm register.

Alarm Mask Register Set-Up

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 ir 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:-
m As a binary-weighted integer

a As a list of integer values {which are OR’ed)

s As a list of alarm mnemonics {defined later)

AMR n n = O fto 32767

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.

AMRT returns n = 0 to 32767

Alarm History Query

This command queries the history of the alarm status register to determine
whick alarms in that register have occurred during the last test period or
during the current test period if a new period has been started. The returned
result is a binary weighted integer with alarm register weightings. This is
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equivalent to viewing the alarm history (red leds) via the HISTORY/FREEZE
key. It should be noted that the display freeze feature is not available under
remote control and if the display was frozen locally, it would not interfere with
obtaining the correct results from the instrument.

HIS?

Reset History

This command resets the alarm status register history, the alarm status

leds and the HISTORY /FREEZE feature if it is running. It is functionally
equivalent to pressing the RESET HISTORY key on the front panel. It should
be noted that the display freeze feature is not available under remote control
and if the display was frozen locally, it would not interfere with obtaining the
correct results from the instrument.

HSR

Stored Pulse Lock

This command allows the stored pulses to be locked. If the stored pulse lock is
set then the save pulse operation is prohibited.

PLK n f = O or OFF Pulse storage not permitted
1 or ON Pulse storage permitted
PLK? returns n n= Ooril

Name Stored Pulse

This command permits stored pulses 1-5 to be named by a string of up to
32-characters. Not all of the character positions need be filled and any ASCII
character is permitted, including control characters, (although this may cause
problems with RS-232 operation). Note: either single or double guotes around
the string parameter are acceptable, as long as the opening quote is the same
as the closing quote. Using this command to title a setting will force all of the
", "padding characters (initial condition) to white space.

PEM n, "siring" n= 1tod Stored puise 1-b
“siring™ = 1-32 ASCII characters
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PIM? n n= 1%tc5

returns "string” string = 32 ASCII characters

Save Trapped Pulse

This command instructs the instrument to save the currently displayed pulse
in one of the five available pulse stores. This function will be prevented if
the pulse store lock is enabled. Note that there is no corresponding recall
command. Instead, use the PPR? command to retrieve stored pulse data.

P8V n n= 1tob

RX Timeslot Bandwidth Query

This queries the RX fractional-T1 bandwidth in kHz. It corresponds to the 1x
bandwidth field displayed beside the rx timeslot selection field when that field
is as RECEIVE.

RBUW? returns n n = 0to 1536 kHz

Print Now

This command remotely simulates the “PRINT NOW?” key on the front
panel. The instrument will respond by returning the contents of its internal
buffer followed by the characters EOIL This command will only function if the
instrument is remote and the Auto Triggered Print is off.

REMLOG? returns

print cutput line 1
print output line 2

l
|

print output line n
EOI
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Result Display

This controls the main result DISPLAY field. To gain access to the
GRAPH page, the PAGE command should be used. Note that there is no
complementary query command.

RESDIS n n = 1or BER

2 or SCAN

3 or GRAPH
4 or MULTI
& or SIGNAL
6 or SLIPS
T or SLPWAN
& or ALARMS
9 or BITHMON
10 or TONES
11 or FDL
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ERROR INSERT COMMANDS

Transmit Error insert Rate

This selects the rate of error insert into the transmit data stream. For the

case when no error insert is available (see EIT) the choice will forced to ERR.

3 or USER Insert user program rate error

FREE.
EIE n n = 1 or ERRFREE Insert no errors
2 or OREINMIN3  Insert 1E-3 errors
or EMIN3
EIR? returns n n= 1{o3

Transmit Error Insert Type

This selects the type of errors to be inserted. For the applications FULL-T1,
Nx56k and Nx64k LOGIC error insert is not available for T1 patterns LIVE or
EXTERNAL or for any T1 SPECIAL function. FRAME error insert is only

available for framed T1 signals and CRC error insert is only available for a

T1 signal with ESF framing. BPV error insert is always available except for

pattern EXTERNAL.

There is no error insert at all for the VF or FDL applications and only

LOGIC error insert is available for the DDS applications, except for pattern

EXTERNAL when there is no error insert available. For the case when no
error insert is available, the query command will return 0.

EITn n = 1 or LOGIC Insert logic errors
2 or FRAME Insert frame errors
3 or CRC Insert CRC errors
4 or BPY Insert BPV errors
EIT? returns n n= 0 No error insert
1to4 available
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Transmit Error insert User Program Ratio

This selects the user programmable error insert ratio and comes into effect
when the transmit error insert rate is USER PROGRAM. This field can be
found on the sub-menus AUX-T1 ALARMS & LOOPING and AUX-DDS
ERRORS & LOOPING. The selectable range for non-DDS applications is 3 to

7 and for DDS applications it is 2 to 6.

EIUn n = 2 or EMIK2
3 or EMIK3
4 or EMIN4
E or EMINB
6 or EMING
7 or EMINT

ETU? returns = n= 2to 7

Transmit Single Error Insert

107-2 (DDS only error ratio)
10°-3

10°-4

10°-5

10°-8

107-7 {non-DDS only error ratio)

This command injects a single error into the generator output stream provided
that the generator is in ERROR FREE mode and a transmit error insert
source type is selected. If not, an error is produced. This command is
equivalent to pressing the front panel single error button.

SEI

10-80 Remote Conirol




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 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

Logic Error Result Query

This command requests one of the logic error results. The format of the result
returned will depend upon the selected result. These results will be invalid for
LIVE or EXTERNAL patterns. This request will reset the EOT bits in STA
and 5TB.

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
returns flag,cor,n flag = Oori Vaiidity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999998 ES, EFS, EC <1000000
n = XX.XXE+X EC >1000000
n= 0.0%t0 1.0E~XX ER, CUER
n == XX.XXX or 100.000 PCEFS

These resuits will be invalid if the pattern is LIVE.
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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. These results wili be
invalid for LIVE or EXTERNAL patterns. This request will reset the EQT bits
in STA and STB.

RLA? # n = 1 or PCAVAIL % availability
2 or DM Degraded minutes count
3 or PCDM % degraded minutes
4 or SES (G821 severely errored seconds count
& or PCSES % (G821 severely errored seconds
6 or ES (3821 error seconds count
T or PCES % (G821 error seconds
8 or CSES Consecutive severely errored seconds
9 or U4S Unavailable seconds count
returns flag,oor,n flag = Gort Validity Flag
oor = 1 Out of range {always inrange)
n = 0t0 999099999 DM, SES, ES, CSES, VAS

n ©.000 to 100.000 PCAVAIL, PCDM, PCSES, PCES

These results will be invalid if the pattern is LIVE.

BPV Error Result Query

This command requests one of the BPV error resuits. The format of the result
returned will depend upon the selected result. This will reset the EQT bits in
STA and STB.

RBP? 2 n= 1orES Asynchronous error seconds count
2 or EFS Error free seconds
3 or PCEFS % error free seconds
4 or EC Error count
5 or ER Average error ratio
6 or CUER Current error ratio
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returns flag,oor,n flag = Cor 1 Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999998 ES, EFS, EC <1000000
n = XX.XXE+X EC >1000000
n= 0.0t01.0E~XX ER, CUER
n = XX.¥XXX or 100.000 PCEFS

T1 Frame Error Resuit Query

This command requests one of the T1 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 n= 1orES
2o0r BC
3 or OOFC
4 or COFA
5 or LOSS
6 or LOFC
T or SEFC
g or ER

Qori
1

returns flag,cor.n  flag
oor

T

n

T |

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 couni
Average error ratio

Validity Flag
Out of range (always inrange)

0 to 999999509 ES, EC, OOFC, COFA, LOSS, LOFC, SEFC
6.0 to 9.9E-99 ER

These results will be invalid if the T1 framing type is UNFRAMED.

T1 Frame Analysis Result Query

This command requests one of the frame analysis results. The format of the
result returned wiil depend upon the selected result. This will reset the EOT

bits in STA and STB.

RFAT n n = 1 or PCAVAIL
2 or UAS
3 or SES
4 or CSES

% availability

Unavailable seconds count

(G821 severely errored seconds count
Consecative SES count
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returns flag,oor,n flag= 0or1 Validity Flag
oor = 1 Out of range (always inrange)
n = 0 to 999999999 SES, CSES, UAS

n 0.000 to 100.000 PCAVAIL

These results will be invalid if the T1 framing type is UNFRAMED.

CRC Error Result Guery

This command requests one of the CRC error results. The format of the result
returned will depend upon the selected result. This will reset the EOT bits in
STA and STB.

RCR? n n= 1orES Asynchroncus error seconds count
2 or EFS Error free seconds
3 or PCEFS % error free seconds
4 or BC Error count
5 or ER Average error ratio
6 or CUER Current error ratio
returns flag,oor,n flag = Cor1 Validity Flag
oor = 1 Qut of range (always inrange)

ki1
F1)
i

0 to 999999999 ES, EFS, EC
0.0 to 9.9E-99 ER, CUER
0.000 or 100.000 PCEFS

HHIbH

These results will only be valid if the T1 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 EOT
bits in STA and STB.
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RCA? n n = 1 or PCAVAIL % availability

2 or DM Degraded minutes count
3 or PCDY % degraded minutes
4 or SE3 (G821 severely errored seconds count
5 or PCSES % (G821 severely errored seconds
6 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
returns fleg,oor,n flag = Oori Validity Flag
oor = 1 Out of range (always inrange)
n = 0to 999999999 DM, SES, ES, CSES, VAS
n = 0.000 or 100,000 PCAVAIL, PCDM, PCSES, PCES

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. Only valid for FULL and FRACTIONAL-TI.

RRL? » n = 1 or LEVDSX Signal level in dBx
2 or LEVDBM Signal level in dBm
3 or LEVVOLTS  Signal level in volts
4 or LEVBAL Imbalance in volts

returns flag,oor,n flag= Oort
oor = Qori
n = ~40 to +6

n = =23 to +23
n = -3.9210 9.98

Validity Flag
Underrange or inrange
dBx

dBm

Voits

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 EOT bits in STA and 5TB.
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RWN? n n = 1 or WANINST instantaneous wander
2 or WANPOS positive pk wander
3 or WANKEG negative peak wander
4 or WANPXPX pk-pk wander
5 or WANISMIN 15 min wander
& or WANZ24HR 24 hour wander

returns flag,cer,n flag= Oor i Validity Flag
gor = 0102 Under, in or over range
n= 0.000to 899.899 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.

VF Signaling Bits Result Query

This command requests the signaling bits result that appear on the VI page.
The result can be either two or four bits long dependent on whether AB or

ABCD bit signaling is current. ABCD signaling is valid for ESF framing only.

This command has no effect on instrument status flags.

RSG? returns flag, oor, "n" flag= Otoi Validity flag
por = 1 Inrange
n = 2bits 0orl AB signaling bits
n = 4 bits 0ort ABCD signaling bits

Sig Bits Test - All Signaling Bits Query

This command requests the bit result for the currently selected signaling bit
display. The returned result will be a binary number string. Results will be
invalid if the pattern is anything other than SPECIAL - SIG BIT TEST with
the displayed result type fleld set to ALL.

The timeslot that the channel corresponds to will depend on the mapping
selected {Cf. CHM command).

S$IG? n where n is a channel number
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returns flag= oort Validity Flag
flag,oor,“n”  ocor = 1 Inrange
“n? = “007 to “117 Signaling bits for non ESF framing in channel n

“0000” to “1111” Signaling bits for EST framing in channel »

Sig Bits Test - Single Signaling Bits Query

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).

SCG? returns flag,oor,“n” flag = Cor i Validity Flag
por = 1 Inrange
“a” = “00” to “117; Signaling bits for non ESF framing

“0000” to “1111” Signaling bits for ESF framing

Simplex Current Result Query

Only valid for FULL and FRACTIONAL-T1, this command requests the
simplex current result. This will reset the EOT bits in STA and STB.

R8I7 returns flag,cor,n flag = Oor1 Validity Flag
oor = Gor1 underrange
n = 10 to 998 milliamps

The result will be underrange if the current drops below 10mA.

Signal Frequency Result Query

Only valid for FULL ard FRACTIONAL-T1, this command requests the signal
frequency result. This will reset the EQT bits in STA and STB.

BSF? returns flag,cor,n flag= Oort Validity Flag

por = 1 Inrange
n = 0to 9999999 Hz
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Notice that this result remains valid even if no signal is present. Under these
circumstances the count will be zero.
Signal Frequency Gffset Result Query

Only valid for FULL and FRACTIONAL-T1, this command reguests the signal
frequency offset result. This will reset the EOT bits in STA and 5TB.

RFO? returns  flag,oor,n flag= Oori Validity Flag
oor = 1 Inrange
n = 0 to 9999 parts per miilion

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= Cor1 Validity Flag
por = Qori underrange or inrange
n = 0 to 500 milliseconds

The resuit will go underrange if no signal is present.

Uncontrolled Slips Result Query

This command requests the uncontrolled slips result. This will reset the EQT
bits in STA and STB.

RUS? returns flag,cor,n flag = G or1 Validity Flag

por = 1 Inrange
n= Oto 999999  Slip count

This result will be valid if we have a T1 PRBS or QRSS pattern or we have
any framing other than unframed.
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Controlled Slips Result Query

This command requests the controlled slips result. This will reset the EOT bits
in STA and STB.

RCS? returns  flag,oer,n flag = vori Validity Flag
oor = 1 Inrange
n = 0 to 899999  Slip count

This result is only valid if the pattern is a T1 PRBS or QRSS and the framing
is anything other than unframed.

Estimated Bit Slips Result Query

This command requests the bit slips result. This will reset the EQT bits in
STA and STB.

RBS? returns flag,oor,n flag
oor
K

Dori Validity Flag
1 Inrange
0 to 9999988 Slip count

Hn

This result wili only be valid if the wander 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? returns flag,cor,n flag= Oori Validity Flag

oor = 1 Inrange
n = 0 to 9999999 Slip count

This result will only be valid if the option is fitted.

Puise Shape Result Query

This command requests the currently displayed pulse shape results. This is
only valid when the pulse mask option is fitted.
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RPM? n n = 1 or RTIME pulse rise time(ns)
2 or FTIME pulse fall time(ns)
3 or WIDTH pulse width{ns)
4 or OVERSHCOT  pulse overshoot(%)
& or UNDERSHOOT pulse undershoot(%)
6 or OVERALL fits mask - pass/fail
6 or LEVEL pulse signal level {dBdsx)
7 or FREQ pulse frequency (Hz)
8 or IMBALANCE  pulse signal imbalance (V)

returns flag, cor, n fleg = 0tod Validity Flag
ogor = 1 Inrange
n = 0to 100 percentage results
n = 010999 time resuits (ns)
n= Oori overall result; 1 = pass, 0 = fail
n = —~40 to +10 level result (dBdsx)
n = O to 9999989 frequency result (Hz)
n= 0.01t09.99 imbalance result (V)

Pulse Shape Plot Query

This command requests the pulse shape and mask plot information for the
currently displayed pulse. The validity flag 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 pixel data y-coordinates consist
of, in order, the lower mask point, the pulse point (result) and the upper mask
point. These points are in terms of the pixel y-coordinates which would be sent
to a graphics printer, the x-coordinate being time and the output position of
the points. This command is only valid when the pulse shape option is fitted
and has no effect on status register flags.

RPP? returns
n, crif

[flag:1, lwr_msk_pnt:1, pulse_pnt:1, upp.msk.pni:i crlf
flag:2, lwr_msk_pnt:2, pulse_pni:2, upp. msk.pnt:2 crlf

flag:n, lwr_msk_pnt:n, pulse_pnt:n, upp.msk_pnt:n crif]
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n = 0to 88 number of following lines of results

erlf = line separator pair - carriage return,
line feed
flag= Oort validity flag for each trio of points
lwromsk_pnt, pulse_pni,= 0 to 6000  y-coordinate of mask boundaries and
upp_msk_pnt = pulse shape coordinate

Pulse Shape Plot and Result Query

This command requests the pulse shape plot information of the currently
dispiayed pulse (RPP?), along with the various measurements which were
carried out on the pulse (RPM?). This will provide an exhaustive list of all the
pulse shape results information in one compact command. A value of § for n
means that the measurement has not yet triggered.

The validity flag indicates that the pulse points are valid. Some will not be
valid if the pulse has been truncated. The pixel data y-coordinates consist of,
in order, the lower mask point, the puise point {result} and the upper mask
point. These points are in terms of the pixel y-coordinates which would be sent
to a graphics printer, the x-coordinate being time and the output position of
the points. This command is only valid when the pulse shape option is fitted
and has no effect on status register flags.

RPD? returns
n crlf

[vears, months, days, crlf, hours, mins, secs, crlf, mask, pol, rise, fall,
width, osh, ush, l, freq, imbal, pass, [flag:1, lwromsk..pnt:1, pulse.pnt:1,
upp.msk.pnt:1, crlf, flag:2, lwromsk_pni:2, pulse_pnt:2, upp.msk_pni:2, erif

fag:n-3, lwr_msk.pnt:n-3, pulse_pnt:n-3, upp.msk.pnt:n-3, crif]]
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n= 0to91 number of following lines of results
erlf = Oor i lire separator pair - carriage return, line feed
flag = Oor1 validity flag
years = 1870 to 2069 trigger timestamp
months = 140 12 trigger timestamp
deys = 1 to 31 trigger timestamp
hours = 0to 23 trigger timestamp
mins = 0 to 59 trigger timestamp
secs = 0 to B9 trigger timestamp
mask = 140 B mask used (see PMS command)
pol = Ooril pulse polarity, (:Negative, 1:Positive
rise = 0 to 999 rise time (ns)
fall = 0 to 899 fall time (ns)
width = ¢ to 999 width {ns)
esh = 0to 100 percentage overshoot (%)
ush = 0 to 100 percentage undershoot (%)
Il = -40 to +10 level {dBdsx)

freqg = 0to 9999999  freguency result (Hz)

imbal = 0.0 to 9.99 imbalance result {V)
pass = Qor t {:fail, I:pass
flag = Oor1 validity flag for each trio of points
hor_msk_pnt,
pulse.pnt,
upp_msk_pnl = 0 to 200 y-coordinate of mask boundaries and

pulse shape

Pulse Sample Trigger Event and Pulse Type

This selects the trigger event and pulse type which the PULSE SHAPE
measurement capiures (traps) and displays in option-001 instruments. When
the trigger is DISABLED the measurement simply repetitively displays any
pulse which comes along. In one of the three triggered modes the instrument
behaves as before, displaying the current pulse, until the trigger condition is
satisfied when it will hold the captured pulse until a retrigger command (PSR)
is received,

The type of pulse captured and held {trapped) is given by the second
parameter. An ISOLATED pulse is one which has three zeros either side of
it, a TRUNCATED pulse does not, with the result that the puise display is
truncated to avoid the distortion caused by intersymbol interference.
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PST =, "m" n = O or DISABLED Triggering off (no trapping)

1 or FAILS Trap pulse failing mask
2 or MEETS Trap pulse meeting mask
3 or ARY Trap first pulse
m = 1 or ISOLATED Trap an isolated pulse
PST? returns n, m n=0to4g
m= 1

Pulse Sample Trigger Reset

This resets (or rearms) the pulse shape trigger. After this command has
been sent, the first pulse to meet the trigger conditions specified by the PMS
command will be trapped.

PSR

Elapsed Time Resuit 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.hh,mm,ss flag = Cor 1 Validity Flag
dd = 0to 99 Days
hh = 0to 23 hours
mm = 0 to BP Minutes
8§ = 0to 59 Seconds

Timeslot Monitor Query

Ounly valid for T1-SPECIAL TIMESLOT CHECK of a SINGLE timeslot, this
command requests the bit result from the currently selected timeslot. The
returned result will be a binary number string.

BIT? returns flag,oor,“n” flag= Oor1 Validity Flag
oor = 1 Inrange

“n” = “00000000” to “11111111” Monitor result
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TX Timeslot Bandwidth Query

Only valid for T1-SPECIAL TIMESLOT CHECK of a SINGLE timeslot,
this queries the TX fractional-T1 bandwidth in kHz. It corresponds to the tx
bandwidth field displayed beside the tx timeslot selection field.

TEW? returns = 7 = 040 1536 LkHz

Timeslot Swap Result Query Command

Only valid for T1-SPECIAL TIMESLOT CHECK of a SINGLE timeslot,

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.

T38% n n= 11to 24
returns flag,valid ts,n flag= 0or1 Validity Flag
valid ts = 0 The monitor result is tirmneslot data
valid {5 = 1 The monitor result is a mapped timeslot
n = 0to 2568 Monitor resuit (timeslot data)
n= 1to 24 Meonitor result (mapped timeslot)

High Resolution Round Trip Delay in Timeslot Query

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.

RDT? returns flag,oor,n flag = Oor1 Validity Flag
por = Cor i Underrange or Inrange
n= 0 to999.999 Round trip delay {ms)

Alarm Seconds Resulis Query

This requests any one of the alarm seconds results as indicated by the
parameter. This will reset the EOT flags in status registers A & B.
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ALRT n n = 1 or SIGEAL Signal loss seconds

2 or AIS All Ones (AIS) seconds

3 or FRAME T1 frame loss seconds

4 or PDSFRAME DDS frame loss seconds

5 or PATTERN Pattern loss seconds

6 or ¥S_ZERCS Excess zeros seconds

7 or YELLDW Yellow alarm seconds

8 or BDS_CODE DDS control code seconds

9 or POWER Power loss seconds
returns flag,cor,n flag = Qori Validity Flag

oor = 1 Inrange

n = 0 to 999999992  seconds result

DDS Bit Monitor Control Code and Timestamp Resuft Query

This requests the results which make up the DDS bit monitor control code and
timestamp results. A control code is recognized when the least significant bit
of the payload is 0. At that instant, the control code is-latched and displayed
along with the time and date when it first occurred. If the control code is
found to be a member of the mnemonic set found ir TR-TSY-00476 table 6-5
then that mnemonic will also be displayed. These results are cleared at the
start of a new test period and reading them clears the EOT flags in status
registers A & B.

BCC? n n = % or CODEWDRD DDS control codeword (8-bits)
2 or MNEMORIC DDS control codeword mnemonic
3 or TIMESTAMF  DDS control codeword timestamp

returns flag,oor, flag = Dori Validity Flag
“siring” oor = 1 Inrange
string = 8-bit byte CODEWORD, 8 characters "(" or "1*

string = 4 character mnemonic MNEMONIC, 4 ASCII characters
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flag,oor hours, flag= Oor1 Validity Flag

MINS, SECs, Years, oor = 1 Inrange
months, deys hours = 0 to 23 TIMESTAMP
mins = 0 to 59 TIMESTAMP
secs = 0 to BB TIMESTAMP
years = 1870 to 2068 TIMESTAMP
months = 1to 12 TIMESTAMP
days = 1to 31 TIMESTAMP

Network Byte Monitor Query

This corresponds to the DDS BIT MONITOR network byte result and the VF
TONES timeslot sample result. The result is only available for applications
VF, T1-DDS and DS0-DDS, it is continuously updating and will reset the EOT
flags in status registers A & B when queried.

PAY? returns flag, oor, flag = Oori Validity Flag
“string” oor = 1 Inrange
string = 8-bit byte 8 characters, 0 or 1

Pulse Shape Plot and Resuits For Stored Trapped Pulse Query

This command requests the complete pulse shape plot and results information
of either the currently trapped pulse (RPD?) or for one of the stored pulses.
The response is exactly as for the RPD? command and is discussed therein.
The parameters of this command can access either the positive or the negative
pulse and its constituent results. Store 0 is the currently trapped pulse.

PPR? m, p m= 0t05 0 = displayed pulse
1-5 stored pulse
p = 1orPOS positive pulse
2 or NEG negative pulse

returns the same response as RPD?

BDS Frame Error Result Query

This requests one of the DDS frame error result types. The validity of the
results are as indicated under the DPR command. This will reset the EOT
flags in status registers A & B.
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RDE? n n= 1orES

DDS {frame error seconds count

2 or EFS DDS frame error free seconds count

3 or PCEFS DDS frame percentage error free seconds

4 or EC DDS frame error count

5 or ER DDS frame error ratio
returns flag, cor, n flag= Oor1 Validity Flag

oor = 1 Inrange

n= 0to 999999999 ES, EFS, EC

n= 0.010 9.9E-99 ER

n = 0.000 to 100.000 PCEFS

Tone Coder Results Query

This command queries the various results found from the analysis of

the received tone codewords in the selected VF channel under the VF
application. The OFFSET measurement is continnously updating while the
MAXPOS/MAXNEG results are controlled from the instrument test period.
Querying this result clears the EOT flags in status registers A & B.

TSC? n n = 1 or OFFSET Coder offset
2 or MAXPOS Coder positive maximum
3 or MAXKEG Coder negative maximurm
returns flag, oor, n flag = Oort Validity Flag
oor = 1 Inrange
n = -89 to +99 OFFSET result
n = =127 to +127 Maximurn peak results

Tone Frequency Query

This queries the frequency of the received tone in the selected VF channel
under the VF application. This result is continuously updating and querying
this result clears the EOT flags in status registers A & B.

TSE? returns flag, oor, n
oor = 1

n = O to 9999999

flag = Cort

Validity Flag
Inrange
tone frequency in Hertz
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Tone Level Query

This queries the level of the received tone in the selected VF channel under the
VF application. This result is continuously updating and querying this result
clears the EOT flags in status registers A & B.

TSL7 returns flag, cor, n flag = Oor1 Validity Flag
oor = 1 Inrange
n= 0.010-80.0 tone level in dBm0

FDL Monitor Result Query

This returns the FDL bit monitor results as a list of binary weighted integers

corresponding to the FDL message octets listed under FDL results monitor.

FCMT returns

flag, oor, oct?, flag= Caori Validity Flag
oct3, octd, ocith, oor = 1 Inrange
oct?, oct8, octd, oct = O to 255 00000000 to 11111111

octl1®, octll, octl?

FDL CRC Resuit Query

This returns the requested FDL CRC or OTHER result formulated from the
FDL data link data. This command resets the EOT flags in status registers A

and B.
FCR? n n = 1 or CRC_G1 N=1
2 or CRC_G2 N=1to5
3 or CRC_G3 N=6tc 10
4 or CRC_G4 N = 11 to 100
5 or CRC_GS N = 101 to 319
6 or CRC_G6 N > 320
T or OTE_SE sef events
g or OTE_FE frame error events
9 or OTE_LV bpv events
10 or OTH_SL slip events
11 or OTH_LB loopback
12 or OTH_U1 undefined
13 or OTE_U2 undefined
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returns flag, cor, n flag
oor
n

Ooril Validity Flag
1 Inrange
0 to 999989998  counts result

Hou

(RADR?) T1 addressable repeater result query.

This command returns the number of errors counted in the acknowledgement
phase of an addressable repeater action; including loop-up/ loop-down
sequences activated by the loop-up/-down keys.

RADR? returns f.7,n f=Oort validity
r= 1 range
n = 0to 899
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Multi pattern results Query

This command requests the bit error count results of a multi-pattern test. The
first line is the loop count, the subseguent 21 lines are the results of the test.
For bridge taps all 21 lines may contain valid data; For the fixed pattern suite
up to 5 lines are used; For the user defined suite up to 7 lines will be used.

RML? returns

fagl,oor0,loop,<ctlf> ntests<crlf>
[flagi:1,00r:1erri:l,
flag2:1,00r2:1,err.sec:1,
flagB:1,00r3:1,par_sync.sec3:1<crlf>
flagi:2,00r1:2,er71:2,
flag2:2,00r2:2,err..secl:2,
fag3:2,00r3:2,par..sync.secd:2<crlf>
l

|

|

flagln,oori:n.errim,
fag2:n,00r2:n,err._secl:n,
flag8:n,00r8:n,par..sync.sec3d:n<crif>]

flagh = CGor 1l validity
orrll = 1
loop = © to 999999999
n = 2to 2% Number of active tests
<erlf> = <crif> Line separator pair - carriage return, line feed
flag* = Oor i validity of each result
oor* = 1 Always in Tange
err* = 0 to 989999999 err < 1009000

1.000E+6 to 9.989E+98% err >= 1000000
err_sec® = 0 to 959999990
pal.syne.sec® = 0 to 999999999
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DDS / VF Receive PRBS Inversion Indication Query

An indication is provided, adjacent to the pattern choice field, for the polarity
of the received PRBS pattern when in a DDS or VF configuration. This only
applies to choices PRBS2047, PRBS511, PRBS2047_2C and PRBS511.2C. It

has no meaning outside of these selections.

DPI? returns n n= O normal
1 inverted

SLC-96 results query

This command allows access to different SLC96 results; response time and bit
monitor resulis.

RSLCT n 7

o 0N e

Response time (decimal ms)
C field value {binary)
M field value (binary)
A field value (binary)
S field value (binary)

returns flag,oor,n flag = Oort  Validity flag
gor = Qor1 Range flag
n = value as selected above

Note the bit monitor results are coded with one binary digit per character
position; ie 0x5 (hex) returns as 101.
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STORED RESULTS COMMANDS

SMG commands described in this and the following sections access and control
the stored measurement and graphics results of the instrument. All commands
can access data from a store which contains stored measurement information
from previously run tests. Stored measurement result query commands are
similar to those listed in the various RESULT QUERY sections with the
addition of a first parameter pointing to the store in guestion. (This parameter
should have value 0 to access the LAST measurement store).

These commands do not affect any status registers unlike their RESULT
QUERY command counterparts.
Store Size and Usage

SMS? accesses the fixed size and the current usage of the stored measurement
store. The returned results are in samples and the ratio of the two will give the
relative store size used. {A sample may represent either 1, 15 or 60 minutes
duration).

SMS? returns size, usage

sloresize = 4098 Max size in samples
storeuse = 0 to 4096 Usage in samples

Detailed Store Use Query

The SMC? command returns store use information as lines. Each line will
contain statistical information related to each used store entry. Unused stores
will produce no lines. This information corresponds to that found on the
STORE STATUS sub-page.

SMC? returns storenum,demobit,year month,day hour,min, samples,res
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storenum = —8 to
demobit Oto 1

o] store number
1 for DEMO or 0 for TEST PERIOD

year 1970 to 2068 year test was started
month — 1to0 12 month test was started
dey = 110 31 day test was started
hour = 0 to 23 hour test was started
min = 0 to 60 minute test was started
length = 1 to 6000 the number of samples in the test
res = 1, 15, 60 the resolution of the samples in minutes

followed by one line: E0I

Entries will only be printed for store entries that are in use. For example:

0, 0, 1880, 1, 24, 10, 14, 2345, 1

-1, 0, 1880,
-2, 1, 1988,
-3, 0, 1889,
~4, 0, 1989,

1, 10, 23, 54, 980, 1
12, 24, 7, 45, 4568, 15
i2, 5, 7, 23, 561, 1B
11, 7, 8, 12, 2197, &0

Stored Graphical Data Query

SMD? returns store sample data as a series of records, one for each sample, for
store n. This could return as much as 6000 lines of information.

SMD? n n= -9t 0 Store number

returns

<gl.1>,<g2.1>,<g3.1>,<gh.1>,<g5.1>,"<almi . 1>*,"<alm2.1>","<£d11.1>","<fdll. 2>"
<gl.2>,<g2.2>,<g3.2> ,<gh.2>,<g5.2>,"<alml.2>","<alum2 2>", "<FdL1. 2>V, "< Ed1L . 2>
<gl.3>,4g2.3>,<g3.3>,<gd.3> ,<g5.3>,"<almi .3>","<almp 3>, "<£dl1.8>","<fdll. 3>"

i
]
|

E0I

<gt> = XE+Y
<g2> = KE+Y
<g3> = XE+Y
<ga> = XE+Y
<gs> = XE+Y

: logic errox count in 1 sample

: bpv error count in i sample

: Ti frame error count in 1 sample
: ¢rc errer count in 1 sample

: dds frame error count in 1 sample
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<almi> = & characters % or 0 : alarms (block-1) in 1 sample
<alm2> = 8 characters % or 0 : alarms (block~2) in 1 sample
<fd4l1> = 8 characters 1 or 0 : FDL flags (CRC) in 1 sample

<£dl2> = 8 characters 1 ox 0 ; FDL flags (OTHER) in 1 sample

The alarms, {alml and alm2), definition, using alarm register mnemonics, are:

alml : D7 D6 D6 D4 D3 D2 D1 DO
PWL SGL AIS FML SFM PTL SLP EXO

alm2 : DY D6 D6 D4 D3 D2 D1 DO
0SD YEL EXW LPU LPD DCC C O

N.B. In block-2, DCC does not appear in the alarm register. It is a record of
the duration of a DIDS control code when in a DDS configuration. Both SFM
and DCC are HP 37702A only.

The FDL (T1.403) flag definitions are:

fdil : D7 D6 D5 D4 D3 D2 b1 DO
Gl G2 G3 G4 G5 G6 G7 G8

£d12 : D7 D6 D5 D4 D3 D2 D1 DO
S8E FE LV SL LB UL U2 0

An example of returned data for & 3-sample period is:

OE+0, OF+0, OE+0, OE+0, OE+0, "00000000", “01000000", “00000300", “60000000™
1E+0, OE+0, OE+0, OE+0, OE+0, “00000000", "00100000", "O0100000Y, "00000000"
4E+1, SE+2, OE+0, OE+G, OE+0, "00010000", “00110000%, “00001000", "01100000"
EDI

Stored Graphical Data in Compressed Form Query

SMZ? returns store sample data for the specified store in a more compressed
form than that of the SMD? command. Each output line is prepended by an
integer repeat counter. Since for live data a lot of the samples will be zero, the
data size will be very much compressed. It is up to the controller to interpret
the data back to its uncompressed form.

SMZ? n n= -8t00 Store number

returns
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<ml>, <gl.1>,<g2.1>,<g5.1>,4<gd.1>,<g5.1>, <alml . 139, "<alm2 . 15", "<EdLY . 10", "<Ed1L . 1"
<nly, <gl.2>,<g2.2> ,<g3.2>,<gd.2>,<g5.2>,"<almi. 2>, "<aln?. 2>","<EdLl. 251, “<Edly . 2>
<ni>, <gi.3>,<g2.3>,<g3.3>,<gd. 3>, <g5.3>, "<almi. 3>, “<alm3.B>% MCEdL11. 35", V<Fdl1 . 3o
}
!
|

EOX

<pi>,<n2>=1 to 6000 : Number of repeated results

<gl> = XE+Y : logic errer count in 1 sample

<g2> = XE+Y : bpv error count in 1 sample

<g3> = YE+Y : Ti frame error count in 1 sample

<g4r = XE+Y i ¢re error count in 1 sample

<gs» = XE+Y : dds frame error count in 1 sample

<alml> = 8 characters 1 or 0 : alarms (bleck~1) in 1 sample

<alm2> = & characters 1 or O : alarms (block~2) in I sample
<fdii> = 8 characters 1 or O : FDL fiags (CRC} in 1 sample
<fd12> = 8 characters 1 or 0 : FBL flags (0TEER) in 1 sample

The alarms, (alm] and alm?2), definition, using alarm register mnemonics, are:

alml : P7 D8 D5 b4 D3 D2 D1 DO
PWL SGL AIS FML SFM PTL SLP EXO

alm2 : D7 D6 D5 D4 D3 D2 D1 DO
0SD YEL EXW LPULPD DCC O O

N.B. In block-2, DCC does not appear in the alarm register. It is a record of
the duration of a DDS control code when in a DDS configuration.
The FDL (T1.403) flag definitions are:

311 ; D7 D6 D5 D4 D3 D2 DL DO
Gi G2 G3 G4 GbE G& G7 G8

£d412 : D7 D6 D& D4 D3 D2 Dt DO
SE FE LV SL LB U1 U2 0

An example of returned data for a 3-sample period is:

1, 1E+0, OE+D, OE+D, OE+0, OE+0, V00000000, “00100000", *0010000C", “00000000™
1, 4E+1, BE+2, QE+C, CE+0, OE+0, “00010000%, “00110000", "0000000C, "000CO000™
2, OE+G, OE+0, OE+0, OE+0, OE+0, "0GO00000", "O0Q000000™, “¢1000000", "00100000
1, 8E+8, SE+5, OE+0, OE+0, GE+0, "0110000C", 00000000, "00100000", "00100000"
3, OE+0, OE+0, OE+0, OE+0, OE+0, "00000000%, "01000000, *00Q000000", "00000000
EGI
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Stored Measurement Results Enable

This enables or disables results and graphs storage. The enable choice also
includes how often results are stored during a test, ie the resolution of the
graphics histogram bars. Changing this field results in the instrument stopping
the current test to allow a local user time to confirm the selection as store
number -9 will be deleted to make room for new data. The instrument can
then be restarted using STR or by changing another restart field. Subsequent
restarts will result in the instrument switching OFF stored measurements and
graphics and requiring another restart.

SRG n n= 0 orOFF Results/graphs storage off
1 or MIN1 Storage on, resclution 1 minute
2 or MIN15 Storage on, resolution 15 minutes
3 or MINGO Storage on, resolution 60 minutes

The corresponding query returns the currently selected coding, in integer form
as described above:-

SRG? returns storage selection = 0 to 3

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 selecied result.

SRLE? store,resuli store = -8 to0 0 Store number
result = 1 or ES Asynchronous error seconds count
3 or EFS Error free seconds
4 or PCEFS % error free seconds
S orEC Error count
6 or ER Average error ratio
flag,cor,n flag = Cor 1 Validity Flag
oor = 1 Always inrange
n = 0 to 999998999 ES, EFS, EC
n = 1.000E+06 to 9.898E+89 EC
n = 6.000 to 100.000 PCEFS
n o= 9,8E~99 {0 1.0E+00 ER

These results will be invalid if the stored pattern was LIVE.
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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? stere,result store = ~9 to 0 Store number
resulf = 1 or PCAVAIL % avajlability
2 or DM Degraded minute count
3 or PCDM % degraded minutes
4 or SES (G821 severely errored seconds count
5 or PCSES % G821 severely errored seconds
& or ES (3821 error seconds count
7 or PCES % G821 error seconds
8 or CSES Consecutive severely errored seconds
9 or U4S Unavailable seconds count
flag,oor,n flag = Oori Validity Flag
oor = 1 Inrange
n = 010 999999998 Count Results
n = 0.000 to 100.000 Percentage Results

These results will be invalid if the stored pattern was LIVE.

Stored BPY 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.

SRBP? siore,result store = -8 t0 0 Store number
result = 1 or ES Asynchronous error seconds count
2 or EFS Error free seconds count
3 or PLEFS % error free seconds
4 or EC Error count
5 or ER Average error ratio
flag,cor.n flag = 0or1 Validity Flag
oor = 1 Always inrange
n = ¢ {0 D9BYSOD9D ES, EFS, EC
n = 1.000E+06 to 9.999E+99 EC
n = 0.000to 100.000 PCEFS
n = 9.9E-59 t0 1.0E+00 ER
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Stored T1 Frame Error Result Query

Queries one of the T1 frame error result types for the instrument for the
particular store requested. The response corresponds with the RFET command.

SRFE? store,result store = -9 10 0
result = 1 or ES
2 or EC
3 or DOFC
4 or COFA
b5 or LOSs
6 or LOFC
7 or SEFC
8 or ER
returns flag,cor,n flag = Cori
oor = 1
n = 0 to 999999889
n=
n =

Stored Frame Analysis Result Query

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
Always inrange
Count Results

1.000E+08 to 9.999E+99 EC
9.9E~-98 to 1.0E+00 ER

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,resull store = -8 100
resulf = 1 or PCAVAIL
2 or UAS
3 or SES
4 or C3ES
returns fleg,cor,n flag= Oor i
cor = 1
n = 0 to 999990989
n o= XX, ZXE+X
n =
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% availability

Unavailable seconds count

(3821 severely errored seconds count
Consecutive severely errored seconds

Validity Flag

Out of range (always inrange)

Count, Seconds Resuls if <1000000000
Count, Seconds Result if >1000000600

= ¥XX.XXX or 100.000  Percentage Results




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? store,result store = -8 1o € Store number
resulf — 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 flag,oor,n flag = Oor1 Validity Flag
oor = 1 Always inrange
n = 0 to 999909899 ES, EFS, EC
n = 1.000E+08 to 9.988E+08 EC
n = 0.000 to 100.000 PCEFS
n = 9.9E-99 to 1.0E+00 ER

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 = -91t0 0 Store number
resulf = 1 or PCAVAIL % availability
2 or DM Degraded minute count
3 or PCDM % degraded minutes
4 or SES (821 severely errored seconds count
5 or PCSES % G821 severely errored seconds
& or ES (G821 error seconds count
T or PCES % (G821 error seconds
8 or CSES Consecutive severely errorved seconds
9 or UAS Unavaillable seconds count
returns flag,oor,n flag = Oor1 Vaiidity Flag
gor = 1 Inrange
n = 0 to 599999999 Count Results
n = 0.000 to 100,000 Percentage Results
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Stored Wander Results Guery

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 1t is not fitted.

SRWN? siore,resull store
result

returns flag,oor,n flag =
oerT =

o=

-9 t0 0 Store number

i or WANINST instantaneous wander
2 or WANPCS -positive pk wander

3 or WANKEG negative peak wander

4 or WANPKPK pk-pk wander
5 or WAN15MIN 15 min wander

6 or WAN24HR 24 hour wander
bort Validity Flag
Oorlil underrange or inrange

0 {0 99999899.999 Wander

Stored DDS Frame Error Result Query

Queries one of the DDS frame error result types for the instrument for the
particular store requested.

SRDE? store,result store

i

result =

returns flag,oor,result

flag

o0

result
result
result
resull

-9 to 0 Store number
iorES Error seconds count
2 or EFS Error free seconds count
3 or PCEFS  Percentage error free seconds count
4 or EC Error count
& or ER Average error ratio
= Qort Validity Flag
= 1 Inrange
= 0 to 999999999 ES, EFS, EC
= 1.000E+06 tc 9.999E+99 EC
= (,000 to 100.000 PCE¥S
= 9.8E-99 to 1.0E+00 ER

Refer to the RDE? command for details of this reply.
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Stored DDS Control Code and Timestamp Query

Queries the latched DDS control code, its mnemonic or its timestamp for the
particular store requested.

SDCCYT store, . store = -9 10 0 Store Number

n = 1 or CODEWORD DDS control codeword (8-bits)
2 or MEEMONIC DDS control codeword mmemonic
3 or TIMESTAMP  DDS control codeword timestamp

returns flag,oor, flag = Oor1 Validity Flag
“string” por = 1 Inrange
string = B-bit byte CODEWOQORD, 8 characters 0" or 1"

string = 4 character mnemonic MNEMONIC, 4 ASCII characters
Refer to the DCC? command for details of this reply.

Stored Alarm Seconds Result Guery

Queries one of the alarm seconds results for the instrument for the particular
store requested.

Note that DDS_CODE is purely a stored resuit and has no current result
counterpart for ALRT.

SALR? store,resull store = -9 to 0 Store number
result = 1 or SIGHAL Signal loss seconds

Zor AIS All Ones {AIS) seconds

3 or FRAME T1 frame loss seconds

4 or DDSFRAME DDS frame loss seconds

5 or PATTERN Pattern loss seconds

8 or XS_ZEROS Excess zeros seconds

7 or YELLOW Yellow alarm seconds

8 or DDS_CODE DDS control code seconds

¢ or POWER Power loss seconds
returns flag,oor,n flag= 0ozt Validity Flag

oor = 1 Inrange

n= 0tio 990988999 seconds result

Refer to the ALR? command for details of this reply.
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Stored Tone Frequency Result Query

Queries the tone frequency result for the instrument for the particular store

requested.
STSF? siere store
returns flag, cor, n flag
oor
n

il

i uu

-8 to O

Corti
i
0 to 8999999

Store Number

Validity Flag
Inrange
tone frequency in Hertz

Refer to the TSF? command for details of this reply.

Stored Tone Leve! Result Query

Queries the tone level result for the instrument for the particular store

requested.
STSLY? store store
returns flag, cor, n Flag
ooT
n

i

o

-8 to 0

OQor1l
i
0.0 t0 ~80.0

Store Number

Validity Flag
Inrange
tone level in dBm0

Refer to the TSL? command for details of this reply.

Stored Tone Coder Results Query

Queries the tone coder result for the instrument for the particular store
requested. The response corresponds with the TSC? command.

STEC? store,result store
result

returns flag, cor, n fiag
oot

n

k3

nna

i

-89 to 0

1 or OFFSET
2 or MAXPOS
3 or MAXNEG

Qori

1

~98 to +99
~127 to +127

Store number

Coder offset

Coder positive maximum
Coder negative maximum

Validity Flag

Inrange

OFFSET result
Maximum peak results

Refer to the TSC? command for details of this reply.
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Stored FDL CRC Result Query

Queries the FDL CRC results for the instrument for the particular store
requested. The response corresponds with the FCR? command.

SECR? store,result store = -9 to 0

result = 1 or CRC_G1
2 or CRC_G2
3 or CRC_G3
4 or CRC_G4&
5 or CRC_.GS
& or CRC_G6
7 or OTH_SE
8 or OTH.FE
9 or OTE_LV
10 or OTH_SL
11 or OTH_LB
12 or OTE_U1
13 or OTH_U2

returns flag, cor, n flag = Oor 1
oor = 1
result = © to 999999999

Stored Uncontrolled Slips Result Query

Store Number

Nt
N=itoh
N=5to 10

N = 10 to 100
N = 100 to 319

N > 320
sef events

frame error events

bpv events
slip events
loopback
undefined
undefined

Validity Flag
Inrange
counts result

This command requests the stored uncontrolled slips result from a specified
store. The response corresponds with the RUS? command.

SRUS? store = -5 to 0 Store number
returns flag,oor,n flag = Oor1

oor — 1
n = 0 to 999999889

Stored Controlled Slips Result Query

Validity Flag
Inrange
Slip count

This command requests the stored controlled slips result from a specified store.
The response corresponds with the RCS? command.
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SRCS? store = -9 to 0 Store number

returns flag,cor,n flag= 0or1 Validity Flag
oor = 1 Inrange
n = 0 to 999999999  Slip count

Stored Estimated Bit Slips Result Query

This command requests the estimated bit slips result. Opt.001 is required to
perform this measurement and an error number will be generated if it is not
fitted. The response corresponds with the RBS? command.

SRES? store = -9 t0 0  Store number
returns flag,cor,n flag= 0or1 Validity Flag
oor = 1 Inrange

n = 0 to 999989998  Slip count

Stored Estimated Frame Slips Result Guery

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. The response corresponds with the RFS?
command.

SRFS? store = -9 to 6 Store number
returns flag,oor,n Aeg= 0Oor1 Validity Flag
oor = 1 Inrange

n = 0to 959999999  Slip count

Stored Framing Type Query

Queries the T1 framing type for the instrument for the particular store
requested. The response corresponds with the FRM? command.

SFRM? store = -8 to 0  Store number
returns frame type = 1 to 4

Refer to the FRM? command for a detailed breakdown of the reply.
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Stored Coding Type Query

This command requests the stored T1 linecode type for a specified store.
SCOD7 store = =B 1t00  Store number

returns code type = 1 or 2
Refer to the CODY command for a detailed breakdown of the reply.

Stored T1 Pattern Query
This command requests the stored T1 pattern type for a specified store,
SPAT? store = -9 to 0 Store number

returns pattern type = 0 to 14
Refer to the PAT? command for a detailed breakdown of the reply.

Stored T1 Interface Type Query

This command requests the stored T1 interface type for a specified store.

SIFC? store = -8to 0  Store number

returns interface type = 1 to 3

Refer to the IFC? command for a detailed breakdown of the reply.

Stored Test Period Query

Queries the test period for the instrument for the particular store requested.

STPDT store = -9 to 0  Store number

returns test time type = 140 5

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. The response corresponds with the ELP? command.
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SELP? store = =810 0  Store number

returns flag,dd hh,mm s

flag = Oort Validity
dd = 0to 99 Flag Days
hh = 01to 23 Hours

mm = 0 to 59 Minutes
55 = 0 to 59 Seconds

Stored Test Period (User Program) Query

Queries the user program test period for the instrument for the particular store
requested. The response corresponds with the TDU? command.

STDU? n n= -9to0 Store number
returns L,m l= 1t01000
m= to &

Stored User Word Pattern Query

This command requests the T1 and DDS user word pattern from a specified
store.

SPAU? store = -9 to 0  Store number

returns string 3 to 24 characters 0, 1, F or S.

Refer to the PAU? command for details of this reply.

Stored T1 Stress Pattern Query

This command requests the stored T1 stress pattern of the instrument for the
particular store requested.

SPSS7? store = -9 100  Stors number

returns siress pattern type 0 to 8

Refer to the PSS7 command for details of this reply.
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Stored Application Query

This command requests the stored application/configuration of the instrument
for the particular store requested.

SAPPT store = -%to 0  Store number

returns application type 1 to 7

Refer to the APP? command for details of this reply.

Stored Receive Timeslot Query

Queries the receive timesiot selection for the instrument for the particular store
requested.

SRIT? siere = -9 tocd Store number
returns timeslot mode 1 or 2

Refer to the RTX? command for details of this reply.

Stored Long User Word Number Query

This command requests the stored long user word number from a specified
gtore.

SLUS? store = -9 t0 0  Store number

returns long user word number 1 to 4

Refer to the LUS? command for details of this reply.

Stored Transmitter Multiple Timeslot Selection Query

Queries the transmit multiple timeslot selection for the instrument for the
particular store requested.

STTH? store = =B to 0 Store namber

returns “timeslots” 24 characters,0 or 1

Refer to the TTH? command for details of this reply.
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Stored Receiver Multiple Timeslot Selection Query

Queries the receive multiple timeslot selection for the instrument for the
particular store requested.

SETM? store = ~9to 0  Store number

returns “timeslots” 24 characters, 0 or 1
Refer to the RTM? command for details of this reply.
Delete one SMG store

SDMS n deletes the selected stored measurement and graphics (SMG) store n

in order to free up memory for subsequent storage. Normally, if all ten stores
contain data and storage is enabled, store -9 will be deleted automatically when
a test is Tun. The SDMS command allows selective store deletion to avoid this.

SDMS n n= =80 Store number

Delete All SMG Stores

The SMDA command deletes all stored measurement and graphics (SMG) stores
in order to free up memory for subsequent storage.

SMDA
Stored Thru Mode Query

This command requests the thru mode setting for a specified store.
STHU? store = -9 to 0  Store number

returns thru mode state = O or 1

Refer to the THU? command for a detailed breakdown of the reply.
Stored Line Build Out Query

This command requests the stored T1 line build out selection for a specified
store.

SLEQO? sfore = -9 to 0  Store number

returns line build out = 1 t0 3

Refer to the LBO? command for 2 detailed breakdown of the reply.
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Stored Transmit Fiming Query

Queries the transmit timing selection for the instrument for the particular store
requested.

STRT? store = -9 to 0  Store number
returns transmit timing = 1 or 2

Refer to the TRT? command for a detailed breakdown of the reply.

Stored VF Channel Select Query

Queries the VF channel selection for the instrument for the particular store
requested.

SYFC? siore = ~9to 0  Store number

returns channel, 1 to 24

Refer to the VFC? command for details of this reply.

Stored Channel Mapping Query

Queries the channel mapping for the instrument for the particular store
requested.

SCHM? store = -8 t0 ¢  Store number
returns channel, 1 to 24

Refer to the CHM? command for details of this reply.

Stored VF Channe! Payload Query

Queries the VF channel payload for the instrument for the particular store
requested.

SYFP? store = ~9to 0  Store number

returns payload, 1 to &

Refer to the VFP? command for details of this reply.
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Stored VF Tone Frequency Query

Queries the VF tone frequency for the instrument for the particular store
requested,

STFF? store = -9 t0 0  Store number

returns frequency code, 1 t0 &

Refer to the TFF? command for details of this reply.

Stored User Defined Tone Frequency Query

Queries the user defined tone frequency for the instrument for the particular
store reguesied.

STFU? store = -9 to 0  Store number

returns freguency, 100 to 3900
Refer to the TFU? command for details of this reply.

Stored VF Tane Level Query

Queries the VF tone level for the instrument for the particular store requested.

STFL? store = =8 to 0  Store number

returns level, 0 to —55

Refer to the TFL? command for details of this reply.

Stored FDL Host Address Query

Queries the FDL host address for the instrument for the particular store
requested.

SFAD? store = -9 to 0  Store number

returns host, 1 or 2

Refer to the FAD? command for details of this reply.
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Stored FDL Protocol Query

Queries the FDL protocol choice for the instrument for the particular store
requested.

SFPRY sfore — =9 to 0  Store number

returns protocol choice, 1 to §

Refer to the FPR? command for details of this reply.

Stored DDS T1 Timeslot Select Query

Queries the DDS T1 timeslot selection for the instrument for the particular
store requested.

SDTS? store = -9 to 0  Store number
returns channel, 1 to 24

Refer to the DTS? command for details of this reply.

Stored DDS Payload Rate Query

Queries the DDS payload rate for the instrument for the particular store
Tequested.

SDPR? slore = -8to 0  Store number

returns payload rate, 1 to 6

Refer to the DPR? command for details of this reply.

Stored DDS DSOB Customer Number Query

Queries the DDS DSOB customer number for the instrument for the particular
store requested.

SDCU? sfore = =9 t0 0  Store number

returns customer number, 1 to 20

Refer to the DCU? command for details of this reply.
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Stored DDS Single / Multi Customer Mode Query

Queries the DDS single / multi customer mode for the instrument for the
particular store requested.

SDDC? store = -9 t0 0  Store number

returns customer mode, 1 1o 4

Refer to the DDC? cornmand for details of this reply.

Stored DDS Error Correction Query

Queries the DDS DSOA error correction for the instrument for the particular
store requested.

SDEC? sfore = -9 to 0  Store number

returns error correciion, G or 1

Refer to the DEC? command for details of this reply.

Stored DDS/VF Switched-56 Pattern Type Query

Queries the DDS pattern type for the instrument for the particular store
requested.

SDPA? siore = ~8t00  Store nurnber

returns paiiern type, 1 to 9

Refer to the DPA? command for details of this reply.

Stored DDS Stress Pattern Number Query

Queries the DDS stress pattern number for the instrument for the particular
store requested.

SDSP7? store = -9 to 0  Siore number

returns pattern number, 1 to 5

Refer to the DSP? command for details of this reply.
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Stored DS{ Interface Termination Query

Queries the DSO interface termination for the instrument for the particular
store requested.

SDIT? store = ~9to 0  Store number

returns nierface termination, 1 to 3

Refer to the DIT? command for details of this reply.

Stored DS{ Clock Source Query

Queries the DSO clock source for the instrument for the particular store
requested,

SDCS? store = =8 t0 0  Store number

returns clock source, 1 or 2

Refer to the DCS? command for details of this reply.

Stored T1 Pattern or Special query

Queries the T1 special selection for the instrument for the particular store
requested. The response corresponds with the PAS? command.

SPAT? n n= -9to0 Store number
returns m m= 1103

Stored Multi pattern query

Queries the T1 special selection for the instrument for the particular store
requested. The response corresponds with the PML? command.

SPML? returns n= 1t03
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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 TST command. ie If the reply is 3 then the
commands TST 0 ... TST 3 are legal.

WTST? returns » n = 15 for this instrument

Number of Sub-tests in a Test

This command yields 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:

NSUB? { returns n = Total number of tests within subtest {
m = Number of runnable tests in current option structure

Self-test

The self test command performs a selected self-test on the instrument. A
subsequent 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 = O or ALL Do all the tests
1 or TEST1 CPU
2 or TEST2 DS1 interface
3 or TEST2 DSt error
4 or TEST4 Level measurement
& or TESTS Clock recovery
6 or TESTS Pulse shape measurement
7 or TEST7 Round trip delay
8 or TESTS Slips
9 or TEST® OOF and SEF

10 or TEST10°  Sig bits

i1 or TESTI11 T1 DDS

12 or TESTi2 DSO interface
13 or TEST13 V¥ mode

14 or TEST14  X.21 / PLL
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Default Conditions

The following settings are used for the instrument following RAM backup
failure. The RST commmand and RCL O command reset the instrument to these
conditions. (except remote control defaults).

System:
(Unaffected by
“RCL O”)

Transceiver Settings:

SRQ mask register

Status register A (STA)

Ready register

Error register

Alarm mask register
Key register

Config

Frame

Code

Thru

Pattern

T1 Interface

Clk Source

Tx Multiple TS

Rx Multiple TS
VF Tx/Rx Channel
Mapping

Send

Audio Monitor
FDL protocol

FDL host addr

HBP 37TT02A ONLY:
Phone

Signal

T1-DDS TS

DDS Mode

DDS Payload
Error Correction
DDS Pattern
DS0-DDS Interface
DSO-DDS Clocks

ERR

LCL*, RDY

LQE, STC, ASC, DRO
0

0

g

FULL Tt

D4

B&ZS

OFF

QRSS

DSX-MON @ 0 4B
INT

TS-1 only

(ASTX) TS-1 oaly
1

D3/D4

TONE 1008 Hz @ 0 dBm0
OFF

T1.403
CUSTOMER

0123456785ABCD#
ON HOOK

TS-1

DSOA

19.2 kb/s

OFF

PRBS 2047
BIPOLAR

BIT & BYTE
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Transmitter Error
{nsert:

Results Centrol:

Signaling Bit Test:

Timeslot Check:

High Res. Round Trip
Delay:

Stored Settings:

Puise Shape:
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Error Type

Error Rate

User Prog. Error Rate
Alarm Generation

Test Period Type
Test Duration (User)
Storage

Send sig bits (non-ESF)
Send sig bits (ESF)

Send sig bits in others (non-ESF)
Send sig bits in others (ESF)

Send channel
Display Sig. Bits
(Single Channel

Timeslot Map
{Single Timeslot Map

Timeslot

Stored Setting Number
Stored Panel Lock
Real Time clock mode

Pulse Mask Type

Pulse Shape Trigger Event
Stored Pulse Number
Stored Pulse Lock

LOGIC
ERR FREE
1E-3

OFF

CONTINUOUS
10 MINUTES
OFF

01
0101
01
0101
1
ALL

)

ALL
1)

01

4]
ON
RUN

ANSI T1.403
DISABLED
1

ON




T1 Loopcodes
(In-band):

T1 Loopcodes
(Out-of-band}:

DDS Loopcodes:

Long User Word:

VF Access:

Printer:

Selftest:

Type

Framing

User Prog. Loopup Length
User Prog. Loopup Pattern

User Prog. Loopdown Length
User Prog. Loopdown Pattern

Auto Response
Tester Looped

Qut-of-band code
Cut-of-band aute response
QOut-of-band line looped
Out-of-band payload looped

HP 377024 ONLY
DDS Operation
Alternating L/B
Latching L/B
MJU Operation

Word Number
Byte Length
Syne

Send LHB

Signaling Bits
Signaling Bits User
Rz Channel

Squelch
“PRINT NOW™ Key
Aato Triggered Print

Function

LINE (CSU)
INSERTED
8

10101010

8

10101010
OFF
DOWN

LINE
OFF
DOWN
DOWN

NONE

DSU

CHANNEL
SELECT BRANCH

1

128

FULL LENGTH
FIRST

FIXED
AB-11/00 ABCD-1111/0011
1

OFF
CURRENT SETTINGS
OFF

ALL
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Status Registers
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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:-

DB7;DB6| DB5 | DB4 ; DB3 | DB2| DB1 | DBO
MSG [|RQS{ERR [RDY |LCL | FPS | PWR |RQC

DB15 [ DB14|DB13 | DB12 | DB11|DB10; DB% | DBS
¢ |SMG | DAT | TiP | PUL | SCA |ALC|EQT

Bit 0 RQC : For compatibility with “common capabilities”. Not used in this
instrurent.

Bit 1 PWR. : For compatibility with “common capabilities”. The instrument
is about to power down or the battery isin a low state of charge.

Bit 2 FPS : Front panel service request. A front panel switch has been
pressed. Cleared by XEY? , RST or CLR.

Bit 3 LCL : Local operation. This is set when the power has just been
cycied. Cleared by STA?, STB?, CLR or RST.

Bit 4 RDY : 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.

Bit 5 ERR : Error. An error of some description has oceurred (see ERR?
command and Error Codes for further information). Cleared by
ERR?, CLR or RST.

Bit ¢ RQS : Service requested. This is required for common capability
reasons, It has no function in this instrument, unless HP-IB
option is fitted.
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Bit 7 MSG

Bit & *EQT :

Bit § *ALC :

Bit 10 *SCA

Bit 11 *PUL :

Bit 12 *TIP :

Bit 13 *DAT :

Bit 14 *SMG :

Bit 150

For compatibility with “common capabilities”. There is an
ASCIH 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 EQOT. 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 4LM?, 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 when the pulse shape circuitry triggers on a pulse
capture event. The pulse shape results for that event will be
valid at that point. Cleared by any pulse result query, a pulse
shape retrigger command, 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 instrumens 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.

Fach of the bits in this register (excluding bit 6) can give rise to a change

of state of bit 6 (RQS) and hence in the case of instruments with HP-IB
capability, can generate an SRQ dependent upon the state of the SRQ mask
setting. The RGS command is used to set the SRQ mask which has bits
identical to that in Status Register A. An SRQ, and hence a change of state of
the RQS bit, is generated on the positive edge of any bit in Status Register A
if the corresponding bit in the SRQ mask is set. If this function is disabled by
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the RQS OFF command, any positive transition of a source with its mask bit
enabled will be caught and SRQ’d when the RGS ON command is sent.
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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 ¢ *EOT :

Bit 1 ALC :

Bit 2 FPS .

Bit 3 LCL :

Bit 4 RDY

Bit 5 ERR :

Bit 6 RQS :

DB7|DB6 | DB5 | DB4 | DB3|DB2 | DBl | DBO

¢ |RQS;ERR|RDY|LCL |FPS [ALCI{EOT

This bit is set when the instrument reaches the end of its testing
period. It is set as the results become valid at EQT. 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. Cieared 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
cyvcled. Cleared by ST4?, STBY 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 RST.

Service requested. This bit is set if an SRQ is generated for any
reason. Cleared by STB?, RST or CLR.

* = Status bit not HP standard.
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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:-

Bit 0 RAC :

Bit 1 OST :

Bit 2 AGC :

Bit 3 DRO :

Bit 4 ASC :

Bit 5 STC :

Bit 6 LQE :

DBT7|DB6 |DB5 | DB4 DB3 | DB2 |[DB1 | DBO

0 {LQE|STCIASC{DRO|AOC|OST |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.

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. (ef. TIP in Stat reg A).

All operations complete. This bit is included for “common
capabilities” and is not used in this instrument. This bit will
always appear clear.

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.

Auto-setup complete. This bit is cleared following a request for
auto-setup, and set on completion of that setup.

Self-Test complete. This bit is cleared following a request for self
test, and set on test complete.

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.

Bit ¢ SGL :

Bit 1 AIS :

Bit 2 FML :
Bit 3 PTL :

Bit 4 SLP :
Bit 5 EX9 :

Bit 6 OSD :
Bit 7 ERR :
Bit 8§ YEL :

Bit 9 PWL :

Bit 10 LPU :
Bit 11 LPD:
Bit 12 EXW :

DB7 |DB6 |DB5 | DB4| DB3 | DB2 | DB1iDB0

ERR|OSD|EX0|SLP |PTL | FML | AIS |SGL

DB15 | DB14[DB13 | DB12; DB11|DB16¢; DBS | DBS

0 |SFM | UAV |EXW | LPD | LPU {PWL|YEL

Signal loss. Set when no signal is present.

All 1s signal. Set when an all ones data patiern is received.

T1 Frame loss. Set when T1 frame sync is lost.

Pattern loss. Set when pattern sync is lost.

Slip detected. Set if 2 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 test
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 detected.

Excess Wander. Set if excess wander has occurred.
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Bit 13 UAV . Unavallability. This flag 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.

Bit 14 SFM : DDS rate frame loss. Set when DDS frame sync is lost while in
a DDS configuration. Otherwise clear.
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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 -199)

The errors listed here occur during the parsing of remote control commands.

-100 Coromand error {Unknown command)
-101 Invalid character received

~110 Command header exrror

-111 Header delimiter error

-120 Numeric argument errer

«121 Wrong data type {Numeric expected)
-122 Precision ervor; rounding occurred

-123 Numeric overflow

-128 Missing numeric argument

-130 Non numeric argument error

-131 ‘Wrong data type (char expected)

-132 Wrong data type (string expected)

<133 Wrong data type (block type #A required}
-134 Data overflow : string or block too long
-135 Error in #H block

-138 Missing non numeric argument

-141 Command buffer overflow

-142 Comuma is not a legal corymand separator
-143 Argument delimiter error

~144 Cornma, is not 2 legal command separator
-150% Invalid message unit delimiter

-151% CR found without following LE

~160 RS-232 Parity Exror

-i61 RS$-232 Framing Error

-162 RS-232 UART Overrun Ertor

~163 - R8-232 Internal Input Buffer Overrun Error

* = Instrument dependent error code.
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Execution Time Errors (Error codes -200 to -299)

These errors are caused at execution time of remote conirol 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 buffer full or overflow

-232 Output buffer full or overflow

~240% Command provided through HP-IB meta-message only
-241% Command not implemented

-250% Command ilegal during testing

-251% Command illegal when not testing

-252% Cannot start with testing period of zero
-253% Cannot start while selftesting, autosetup
-254% Cannot change while transmitting alarms
-255% Cannot change while sweeping (datacom)
-256* Cannot change while not sweeping (datacom)
~257* Sweep is already running (datacom)

-258% The cct is already sweeping

-259% Cannot change while in-band loopback

-260* Cannot change while out-band loopback
-261% Only allowed when ESF framing

-263% Cannot change while tester looped

-264% Cannot change while accessory faulty

-265% Cannot change while dialing

-266%* Only allowed when correct DDS loopcode selected

* = Instrument dependent error code.

Error Codes for Stored Measurement Results and Graphics

-410 Not allowed while SMG running

-411 Requested SMG store out of range

-412 Requested SMG store unused - no data
-413 Requested SMG text result out of range
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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.

800 Instrument has no pulse mask or wander measurement capability
601 Instrument has no datacom lid accessory fitted

605 Cmnly permitted when in telecom mode

606 Only permitted when in datacom mode

Restart Causing Commands

The following commands cause the instrument to discard current results and
start a new test.

Mnemondc Mnemonic Mnemonic
APP LBO SPT
ATUT LDA SRG
CHM LEB STO
COD 1SL STR
CON LUA TDU
DAT LUL TFF
DCS LUS TFL
DCU LUW TFU
DpDC LY THU
DEC PAF TIM
DIT PAS TPD
DPA PAT TRT
DPR PAU TTM
DSP RCL VFC
DTS RST VFP
FPR RTM VFES
FRM RXT
IFC SAV
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Index

1

120-octet - trip test, 7-7
iE~3 error add, 3-12

5

53-octet, 7-7

Bi-octet - DALY, 7-8

55-octet - version 2, 7-8

55-octet - version 3, 7-8

56kBit/s Fractional T1 testing, 3-10

6
84k Bit/s Fractional T1 testing, 3-18

7
72 octet ALBO testing, 7-8

g
96 octet, 7-6

A

AB,Cand D bit

Selection, 2-19

Single channel display, 2-19
A B C and D bit selection, 3-16
Accessories

Avallable, 7-3

Supplied, 7-3
ACCESSORY Port, 8-5
Addressable repeater looping, 3-33
ADRA, Effect T1 addressable repeater

action, 10-46

ADEN, Set T1 addressable repeater
address, 10-45

AIS generation, 2-14, 3-15

Alarm change query, ALC?, 10-75

Alarm generation, 7-13

Alarm generation selection, 3-5

Alarm history example, 1-10

Alarm history query, HIS?, 10-75

Alarm indication criteria, 7-21

Alarm indication example, 1-9

Alarm mask register set-up, AMR, 10-75

Alarm register, 10-134

Alarms display, current conditions, 4-2

Alarms display, durations, 4-3

Alarms display, history, 4-3

Alarm seconds display, 4-3

Alarm seconds example, 1-14

Alarm seconds results query, ALR?,
10-94

Alarms only printing, 6-2

Alarm status query, ALM?, 10-74

Alarm itransmission, 3-12

Alarm fransmission T1, 3-15

ALBO testing 72 octet, 7-6

ALC?, alarm change query, 10-75

ALG, T alarm generation, 10-42

All (error) results display selection, 4-7

All ones alarm generation, 2-14

All results example, 1-11, 1-12

ALM?, Alarm status query, 10-74

ALR?, alarm seconds resulis query,
10-94
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Alternating loophacks DDS, 7-42
Alternating loopback selection, DDS,
2-17
AMR, alarm mask register set-up, 10-75
Analog drop and insert, 3-58, 7-11
APP, application configuration, 10-30
Application configuration, APP, 10-30
Audio access, 600ohm, 7-39
Audio monitor on/off, 3-51, 3-56
Audio monitor on/off selection, 2-20
AUT, auto/restart, 10-69
Automatic setting of frame code and
pattern, 2-2

Autoresponse to loopback, 7-32
Auto restart, 2-2
Auto/restart, AUT, 10-69
Autosetup

Search order, 7-49

Vartations with CONFIG selection,

7-48

Auxiliary functions, full list, 3-69

B

BBZS replacement code, 7-27

Ball buster - 54 octet, 7-7

Basic results display selection, 4-7

BEEP, beep command, 10-69

Beep command, BEEP, 10-6%

BIT?, timeslot monitor query, 10-93

Blocking MJU branches, 3-48

BPV error add selection, 3-12

BPV error result query, RBP?, 10-82

Branch selection, MJU, 3-43

Break, response to, 10-23

Bridge connection, 3-50

Bridge interface, 7-20

Bridge tap sub-test time, TMB, 10-59

Bridge tap test, 3-35

BSC, DDS MJU operation branch select
code number result, 10-55

Index-2

C

Cable, dual BNC to ¢ pin D-Shell
bipolar, 8-5

Cable, dual BNC to 9 pin D-Sheil
unipolar, $-6

Cable, dual BNC to WECO, 94

Calibration cycle, 9-1

Channel access specifications, 7-38

Channel loopback selection, 2-17

Channel selection, 3-51

Character Format - Printer/Remote
Control, 8-8

CHM, VF channel mapping, 10-39

Choose T1 addressable loopback protocel
by RBOC, RBOC, 10-45

Clear, CLR, 10-23

CLOCKS connector, 8-8

Clock slips display selection, 4-15

Clock slips measurement specifications,
7-55

Clock starting, 2-9

CLR, clear, 10-23

COA, T1 out-band {CSU) loopcodes
auto response, 10-41

COD, coding type, 10-35

Coding type, COD, 10-35

COL, T1 out-band (CSU) loopcodes -
tester line looped manual control,
10-42

Command execution delays, 10-19

Commands, remote control, 10-22

Commands which cause restart, 14-138

Computer, operation from, 10-5

CON #H, instrument configuration
command, 10-29

Connection to T1 line, 3-4, 3-50

Control code alarm DDS, 7-46

Control functions DDS, 7-42

Controiled slips result query, RCS7?,
10-89




COP, Tl out-band (CSU)} leopcodes
- tester payload looped manual
control, 10-42

CRC analysis result query, RCA?Y, 10-84

CRC calculation in thru mode, 7-11

CRC error add seleciion, 3-12

CRC error result guery, RCR?, 10-84

CRC recalculation and loopback, 3-27

Cross mux DS0A / DSOB selection,
10-53

CSA, T! in-band {CSU) loopcodes auto
response, 1(0-40

CSM, T1 in-band (CSU) loopcodes -
tester looped manual control, 10-41

CSU emulation specifications, 7-32

CSU, using tester as, 3-5

Current measurement, 3-20

Current settings printing, 6-17

Cursor movermnent, 1-4

b

Datacom mode/T1, MODE, 10-72

Datacorn Module Connection -
ACCESSORY Port, 8-5

Datacormn / T1 and DDS selection, 85

Datacom /T1 selection, 1-2

Datacom / Telecom selection, 2-1

Data logging specifications, 7-50

DAT, date set-up, 10-73

Date setting, 2-7

Date set~up, DAT, 10-73

DCC?, DDS bit monitor control code
and timestamp result query, 10-95

DCS, DSO clock source, 10-50

DCU, DDS DSOB customer number,
1G-53

DDC, DDS single/multi customer mode,
10-53

DDS alternating channel loopback
intermediate repeater number,
TIR, 10-62

DDS alternating loopbacks, 7-42

DDS alternating loopback type, LBA,
10-56

DDS alternating OCU-DP loophack
HI-98NY card presence, HLP,
10-55

DDS alternating repeater loopback
repeater number, TRN, 10-63

DS and error add, 7-42

DDS bit and byte clock connection,
7-40

DDS bit monitor control code and
timestamp result query, DCC?,
10-85

DDS composite clock connection, 7-40

DBDS control code alarm, 7-46

DDS control functions, 7-42

DDS DSOB customer number, DCU,
10-53

DDS error correction, DEC, 10-51

DDS frame error result guery, RDE?,
10-96

DDS frame loss event, 7-46

DDS interface, 7-40

DDS latching loopback map code result,
MAP?, 10-57

DDS latching loopbacks, 7-44

DDS Latching Loopback Type, LBL,
i0-36

DDS logic error count, 7-47

DDS loopback actuation, 3-46

DDS loopback operation type, LBT,
10-56

DDS loopback selection, 2-17, 3-45

DDS loopback tandem unit number,
TNU, 16-63

DDS looping down, 3-47

DDS measurements, 3-47

DDS, MJU functions, 7~45

DDS MJU operation branch number,
SBR, 14-57
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DDS MJU operation branch select code
number result, BSC, 10-565

DDS MJIU Operation Hub-1D Result,
HUBT, 10-55

DDS multi-point junction unit (MJU)
operation, MJU, 10-57

DDS payload, 7-40

DDS Payload Formaits, 7-47

DDS payload rate, DPR, 10-52

DDS single/multi customer mode, DDC,
10-53

DDS specifications, 7-40

DDS stress pattern, DSP, 10-54

DDS test patterns, T-41

DDS test results, 7-46

DDS / VF receive PRBS inversion
indication query, DPI?, 10-101

DDS/VF switched-56 pattern, DPA,
10-51

DDS with thru mode, 7-40

DEC, DDS error correction, 10-51

Decode of facilities datalink Information,
3-40

Default conditions, 10-125

Default settings, 9-7

Delay in timeslot, 7-12

Delete all SMG stores, SMDA, 10-118

Delete one SMG store, SMDS, 10-118

Device clear command, 10-23

Dialing, 3-56

Dialing, DTMF or pulse, 7-12

Dialing specifications, 7-35

Digital drop and insert, 3-38, 3-60

Digital Drop and insert specification,
7-34

Dimensions of instrument, 7-54

DIS, display, 16-74

Display

Signaling bits, 7-10
Display, DIS, 16-74
DIT, DSO0 interface termination, 10-51

index-4

DFPA, DDS/VF switched-56 pattern,
10-51
DPI?, DDS / VF receive PRBS inversion
indication query, 10-101

DPR, DDS payload rate, 10-52
Drop and insert

Analog, 7-11

Digital, 7-11

External analog, 3-58

External digital, 3-38

Internal digital, 3-60

Internal tone, 3-56
Drop and insert input, 85
DSo

Clocks, 8-6

Input, 86

Qutput, 8-6
DSOA / DSOB selection, 10-53
DSO clock source, DCS, 16-50
DS0-DP loopback selection, 2-17
DS0 interface termination, DIT, 10-51
DSP, DDS stress pattern, 10-54
DSU loopback selection, 2-17
DSX-MON connection, 3-50
DSX-MON interface, 7-20
DTMF dialing, 7-12
DTS, T1-DDS timeslot select, 10-54

E

Effect T1 addressable repeater action,
ADRA, 10-46

EIR, transmit error insert rate, 10-79

EIT, transmit error insert type, 10-79

EIU, transmit error insert user program
ratio, 10-80

Elapsed time result query, ELP?, 14-93

ELP?, elapsed time result query, 10-93

End-to-end tests, 3-27

ERR?, error code query command,
10-27

Error add, 7-13




Error add example, 1-13
Error add rate selection, 3-12
Error add type selection, 3-12
Error add with DDS, 7-42
Error code query command, ERR?,
10-27
Error Codes, 10-136
Error correction with loopback, 7-33
Error display
From high resclution round trip delay,
3-25
From signaling bit test, 3-17
From timeslot check, 3-19
Error insertion, 3-12
Error monitoring, 3-55
Error monitoring at customer premises,
3-26
Error results display selection, 4-8
Errors display, choices, 4-4
Errors display, selection, 4-5
Error {ypes measured, 7-27
ERR? responses, 10-136
ESF facilities datalink, 7-23
ESF out of band loopbacks, 3-27
Estimated bit slips result query, RBS?,
10-89 .
Estimated frame slips result query,
RFS?, 10-89
Event results printing, 6-4

F

Facilities datalink information decode,
3-40

FAD, FDL host address, 10-54

Far end loop selection, SLCF, 10-67

FCM?, FDL monitor result query, 10-98

FCR?, FDL monitor result query, 10-98

FDL host address, FAD, 10-54

FDL monitor result query, FCM?, 10-88

FDL meonitor result query, FCR?, 10-88

FDL protocol, FPR, 10-54

Fixed set-up recall, 1-3

FPR, FDL protocel, 10~54

Fractional T1 testing, 3-10, 3-60, 7-22

Frame error add selection, 3-12

Frame loss criteria, 7-22

Frame loss event DDS, 7-46

Frame sync criteria, 7-22

Frequency measurement, 3-20

Frequency Measurement, 3-53

Frequency measurement specification,
7-27

FRM, T1 framing type command, 1G-29

Full results printing, 6-10

Fuses, 8-2

G

(821 analysis display, 4-8

General specifications, 7-54

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,
7-30

Graph result printing, 6-6

H

High resolution round trip delay, 3-24,
7-12

High resolution round trip delay in
timeslot query, RDT?, 10-94

High resolution round trip delay, leaving,
3-25

High resolution round trip delay transmit
timeslot selection, RTT, 10-38

High res round trip delay rx from select,
RTF, 10-38

High res round trip delay rx timeslot
select, RTR, 10-38
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HIS?, alarm history query, 10-75

History of alarms, example, 1-10

HL-222 loopback selection, 2-17

HL-98NY loopback selection, 2-17

HLP, DDS alternating OCU-DP loopback
HL-96NY card presence, 10-35

HP-IB address, 10-15

HP-IB connector, 10-12

HSR, reset history, 10-76

HUB?, DDS MJU Operation Hub-ID
Result, 16-55

IBR testing, 3-10, 3-60
Identification of line, 3-51
ID?, instrument Identification, 10-26
Idle code with loopcodes, 7-18
IFC, interface type, 10-48
In band loopback codes, 7-14
In band loopback T1, 2-15
In band loopcode selection, 3-6
Initial Inspection, 81
In-service testing, 3-49
Instrument configuration command,
CON #H, 10-29
Instrument identification, ID7, 10-26
Intelligent repeater looping, 3-33
INTERFACE key, 3-50
Interface selection
TERM, 3-4
Interface type, IFC, 10-48
Intermediate Bit Rate (IBR) testing,
3-10
Internal timing, 3-5

J
Jitter tolerance, 7-20

K

KEY?, key, 10-23
Key, KEY7?, 10-23

index-6

L

Latching loopbacks DDS, 7-44

Latching loopback selection, DDS, 2-17

LBA, DDS alternating loopback type,
10-56

LBL, DDS Latching Locpback Type,
10-56

LBO, line build out, 10-49

LBO sstting, 3-21

LBT, DDS loopback operation {ype,
10-56

LCL, local command, 10-23

LDA, loop down, 10-46

Level measurement, 3-20, 3-53

LHB, long user word left hand bit,
10-35

Line build out, LBO, 10-49

Line codes available, 7-b

Line csu loopback selection, 2-15

Line CSU loopcode selection, 3-8

Line Fuses, 8-2

Line loopback petformance, 7-33

Line termination, 3-4

Live pattern selection, 7-10

L.ocal command, LCL, 10-22

Local loop tests, 3-26

LOC, T1 Qut-Band Loopcodes, 10-43

LOD, User selectable T1 out-band locp
down codes, 10-44

LOF event specification, 7-30

Logging (data) specifications, 7-50

Logic analysis result query, RLA?, 10-82

Logic error add selection, 3-12

Logic error count DDS, 7-47

Logic error result query, RLE?, 10-81

Long user word, content selection, 2-6

Long user word for stress testing, 3-63

Long user word left hand bit, LHB,
10-35

Long user word length, LUL, 10-33




Long user word, LUW, 10-33
Long user word select, LUS, 10-34
Long user word sync length, LSL, 10-34
Long user word syne meode, LUY, 10-34
Loopback

Line, 7-33

Payload, 7-33
Loopback codes

T1 in band, 7-14

T1 out of band, 7-19
Loopback, MJU selection, 3-45
Loopback, T1 band, LPB, 10-41
Loopcode

In band,line {¢su), 3-8

In band,smartjack 4 bit, 3-6

In band,smartjack 5 bit, 3-6

In band,user program, 3-6

Out band, line (csu), 3-8

Out band, payload, 3-8

Out band, smartjack, 3-8

QOut band, user program, 3-8
Loopcode detection capability, 7-33
Loopcode of tester, setting, 3-8
Loopcode of tester, T1 setting, 3-6
Loopcode transmission, 3-28, 3-30
Loop down, LDA, 10-46
Looping at the customer premises, 3-28,

3-30
Looping down,DDS, 3-47
Looping tester manually, 3-5
Loop timing, 3-5
Loop up, LUA, 10-48
Loss of memory, 7-1
LOY, User selectable T1 out-band
loop-up codes, 10-43

LPB, T1 loopback band, 10-41
LPC, T1 In-Band Loopcodes, 10-43

LPD, T1 user defined in-band loop-down

code, 10-44
LPF, T1 in-band loopcodes - framing
insertion, 10-47

LPU, T1 user defined in-band loop-up
code, 10-44

LSL, long user word sync length, 10-34

LST?, T1/DDS in-band loop up status
query, 15-47

LUA, loop up, 10-46

LUL, long user word length, 10-33

LUS, long user word select, 10-34

LUW, long user word, 10-33

LUY, long user word sync mode, 10-34

M

Manual looping T31, 2-15
MAP?, DDS latching loopback map
code resuit, 10-57
Mating Connectors, 8-4
Measurement display, return to, 1-5
Measurements, full list, 3-66
Measurements specification, 7-27
Memory loss, 7-1
Messages only printing, 6-2
MJU
Block, 3-48
Branch selection, 3-43
Loopback actuation, 3-46
Loopback selection, 2-17
Loopback type selection, 3-45
Looping down, 3-47
QOperations, 3-48
Release, 3-48
Unblock, 3-48
MJU, DDS multi-point junction unit
{MJU) operation, 10-57
MJU functions, 7-45
MLS, Muiti pattern sync byte, 10-61
MLU, Multi pattern setup command,
10-60
Modem connection, 10-3
MODE, T1/datacom mode, 10-72
Monitor mode, 7-10
Monitor point connection, 3-50
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DSX-MON, 7-20
Monitor, VF channel, 2-20
Maulti-pattern choice, PML, 10-59
Multi pattern results Query, RML?,
10-100
Multi pattern setup command, MLU,
10-60
Multi pattern syne byte, MLS, 10-51
Multi pattern testing, 3-35

N

Name stored pulse, PNM, 10-76
Name stored setting, NAM, 10-70
Naming stored set-ups, 2-12
NAM, name stored setting, 10-70
Network byte monitor query, PAY?,
10-66

Network interface, using tester as, 3-5
n x 56 kBit/s

Test patterns, 7-22
n x 56kBit/s Testing, 3-10
n X 64 kBit/s

Test patterns, 7-22
n x 64kBit/s Testing, 3-10
NTST?, number of tests, 10-124
Number of tests, NTST?, 10-124

0

Octet stress patterns, 7-6

OCU-DP loopback selection, 2-17

Off hook code selection, 2-19

Offset frequency measurement, 3-20

On hook code selection, 2-19

OOF event specification, 7-29

Operational verification, 9-6

Operational verification test record,
9-54

Options Available, 7-2

Options fitted display, 7-2

Options query, OPT7?, 10-28

Opticns specifications, 7-55

Index-8

OPT?, options query, 10-28

Out of band loopback codes, 7-19
Out of band loopback, ESF, 3-27
Out of band loopback T1, 2-15
QOut of band loopcode selection, 3-8
Out of service testing, 3-3

p

PAS, T1 Pattern or Special
Measurements, 10-58

PAT, T1 pattern, 10-32

Pattern selection for stress testing, 3-63

Pattern slip measurement criteria, 7-27

Pattern slips display selection, 4-15

Patterns, test, 3-67, 7-5

Pattern sync criteria, 7-22

PAU, user word pattern, 10-35

Payload csu loopback selection, 2-15

Payload Formats DDS, 7-47

Payload loopback performance, 7-33

Payload loopcode selection, 3-8

PAY?, network byte monitor query,
10-96

Performance test record, 9-56

Performance tests, 9-19

PLK, stored pulse lock, 10-78

PML, Multi-pattern choice, 10-59

PMS, pulse mask selection, 10-30

PNM, name stored pulse, 10-76

Power Cable, 8-3

Power Consumption, 7-54

Power Requirements, 8-2

PPR?, pulse shape plot and results for
stored pulse query, 10-96

PRA, printer auto trigger, 10-48

PRD, PRINT NOW key control, 10-48

Preparation for Use, §-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, 7-51

Printer auto trigger, PRA, 10-48

Printer choices, 5-1

Printer connection, 8-9

Printer interface, R5-232, PTR, 10-72

Printer Output - Character Format, 8-8

Printer output selection, 5-2

Printer output specifications, 7-50

Printer Port, 8-7

Printer squelch, PRS, 10-47

Print full results, 6-10

Print Graphs of results, 6-6

Print major alarms, 6-2

PRINT NOW key control, PRD, 10-48

Print Now REMLOG?, 10-77

Print on demand, 6-11

Print cut choices, 6-1

Print pulse shape, 8-15

Print signal results, 6-9

Print stored results, 6-12

Print suppression, 6-3, 6-5

Print tester settings, 6-17

Programming tips, 10-19

Protected monitor point connection,
7-20

Protection Switch Selection, SLCP,
10-67

Protocol analyzer connection, 8-5

Protocol analyzer interface, 3-38

PRS, printer squelch, 10-47

PSR, pulse sample trigger reset, 10-93

PSS, T1 stress pattern, 10-36

PST, pulse sample trigger event and
pulse type, 10-92

PSV, save trapped pulse, 10-77

PTC?, pulse truncated query, 10-30

PTR, RS-232 printer interface, 10-72

Puise dialing, 7-12

Pulse mask selection, PMS, 16-30

Pulse sample trigger event and pulse
type, PST, 10-92

Pulse sample trigger reset, PSR, 10-93

Puise shape display, 4-17

Pulse shape display, leaving, 4-17

Pulse shape measurement, 3-20, 3-22,
3-53

Pulse shape measurement options, 7-55

Pulse shape plot and result query, RPD?,
10-91

Pulse shape plot and results for stored
pulse query, PPR7, 10-96

Pulse shape plot query, RPP?, 10-90

Pulse shape printing, 6-15

Pulse shape result query, RPM?, 10-89

Pulse shape storage, 3-22

Pulse truncated query, PTC?, 10-30

Q

Quick pattern sub-test time, TMQ,
10-59

R

Rack mounting, 8-10

RADR?Y, T1 addressable repeater resulis,
10-99

RATE key, 3-12, 3-13

RBOC, Choose T1 addressable lcopback
protocol by RBOC, 10-45

RBOC repeater looping, 3-33

RBP?, BPV error result query, 10-82

RBS?, estimated bit slips result query,
10-89

RBW?, RX timeslot bandwidth query,
10-77

RCA?, CRC analysis result query, 10-84

RCL, recall stored settings, 10-70

RCR?, CRC error result query, 10-84

RCS?, controtled ships result query,
10-89
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RDE?, DDS frame error result query,
10-96

RD7T?, high resclution round trip delay
in timeslot query, 10-94

RDY?, ready code query command,
10-27

Read alarms and FELP conditions,
SLCA?, 16-68

Ready code guery command, RDY?,
10-27

Ready register, 10-133

Recall fixed set-up, 1-3

Recall stored settings, RCL, 10-70

Recall stored set-up, 2-3

Receiver level result query, RRL?, 10-85

Receiver multiple timeslot selection,
RTM, 10-31

Receiver specifications, 7-20

Receiver timeslot selection, RXT, 10-31

Receive timeslots for fractional T1, 3-11

Recommended test equipment, §-2

Recovered timing, 3-5

Red alarm specification, 7-30

Releasing all MJU branches, 3-48

REMLOG? Print Now, 10-77

Remote command, RMT, 10-22

Remote Control - Character Format,
8-8

Remote control commands, 10-22

Remote control common capability
messages, 10-22

Remote control configuration commands,
10-29

Remote control, direct connection, 8-§,
10-3

Remote conirol error insert commands,
10-79

Remote control miscellaneous commands,
10-69

Remote Comtrol Port, 8-7

Remote control, preparation, 10-2

Index-10

Remote controi result query commands,
10-81

Remote control seif test commands,
10-124

Remote control status registers, 10-128

Remote control stored result query
commands, 10-102

Remote operation command example,
10-8

Remote operation, general information,
10-6

Repeater loopback selection, 2-17

Replacement code BRZS, 7-27

Request service mask command, RQS,
10-25

RESDIS, Result Display, 10-78

Reset history, HSR, 10-76

Reset, RST, 10-22

Restart causing commands, 10-138

Restart measurement, STR, 10-71

Result Display, RESDIS, 10-78

Results snapshot, 6-11

Results specifications, 7-29

Besults storage, 7-30

Results storage set-up, 2-5

Revision date query command, REV?,
10-26

REV?, revision date query cormand,
10-26

RFA?, T1 frame analysis result query,
10-83

RFE?, T1 frame error result query,
10-83

RFO?, signal frequency offset result
query, 10-88

RFS?, estimated frame slips result query,
10-89

RLA?, logic analysis result query, 10-82

RLE?, logic error result query, 10-81

RML7?, Multi pattern results Query,
10-100




RMT, remote command, 10-22
Round trip delay
High res, 7-12
Normal res, 7-28

Round trip delay, high resolution, 3-24

Round trip delay measurement, 3-20

Round trip loopback, 3-27

RPD7, pulse shape plot and result query,
10-91

RPM?7, pulse shape result query, 10-89

RPP7?, pulse shape plot query, 10-90

RQS, request service mask command,
10-25

RRL?, receiver level result query, 10-85

RRT?7, signal round trip delay query,
10-88

RS-232 Port (on side panel), 8-7

RS-232 printer interface, PTR, 10-72

RSF?, signal frequency result query,
10-87

RSG7?, VT signaling bits result query,
10-88

RSI7, simplex current result query,
10-87

RSLC?, 81.C96 results query, 10-101

RST, reset, 10-22

RTEF, high res round trip delay rx from
select, 10-38

RTM, receiver multiple timeslot selection,
10-31

RTR, high res round trip delay rx
timeslot seject, 10-38

RTT, high resolution round trip delay
transmit timeslot selection, 10-38

RUS?, uncontrolled slips result query,
10-88

BRWN?, wander results query, 10-85

RX timeslot bandwidth query, RBW?,
10-77

RXT, receiver timeslot selection, 10-31

S

Safety Considerations, 7-2

SALR?, stored alarm seconds results
query, 10-111

SAPP?, stored application query, 10-117

Save stored settings, SAV, 10-70

Save trapped pulse, PSV, 10-77

SAV, save stored settings, 10-70

SBD, signaling bit display type select,
10-48

SBR, DDS MJU operation branch
number, 16-57

SBS, signaling bit display channel select,
10-59

SCG?, Sig bits test - single signaling
bits query, 10-87

SCHM?, stored channel mapping query,
10-11%

SCOD?, stored coding type query,
10-115

SDCC?, stored DDS control code and
timestamp query, 10-111

SDCS?, stored DSO clock source query,
10-123

SDCU?, stored DDS DS0B custorner
number query, 10-121

SDDC?, stored DDS single / multd
customer mode query, 10-122

SDEC?, stored DSOA error correction
query, 10-122

SDIT?, stored DSO interface termination
query, 10-123

SDPA?, stored DDS/VF switched-56
pattern type query, 10-122

SDPR?, stored DDS payload rate query,
10-121

SDSP?, stored DDS stress pattern
number query, 10-122

SDTS?, stored DDS T1 timeslot select
query, 10-121

Search order in autosetup, 7-49
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SEF event specification, 7-29

SEl, transmit single error insert, 16-80

Self-test, TST, 10-124

SELP?, stored elapsed time result query,
10-115

Send Control, SLCS, 10-67

Send signaling bits (background), SSO,
10-37

Send signaling bits in channel, SSI,
10-37

Send signaling bits, SSB, 10-36

Serial number query command, SERY,
10-26

SER?, serial number query command,
10-26

Set T1 addressable repeater address,
ADRN, 10-45

SFAD?, stored FDL host address query,
10-120

SFCR?, stored FDIL monitor result
query, 10-113

SFPR?, stored FDL protocol query,
10-121

SFRM?, stored framing type query,
10-114

SIFC?, stored T1 interface type query,
10-115

Sig bits test - all signaling bits query,
SIG?, 10-86

Sig bits test - single signaling bits query,
SCGT, 10-87

Signal frequency offset result query,
RFO7?, 10-88

Signal frequency result guery, RSF7,
10-87

Signal indication criteria, 7-21

Signaling bit display, 2-19

Signaling bit display channel select,
SBS, 10-50

Signaling bit display type select, SBD,
10-49

Index-12

Signaling bit monitor, 3-16

Signaling bits display, 7-10

Signaling bit selection, 2-19, 3-18

Signaling bit test, leaving, 3-17

Signal level measurement, 7-28

Signal result printing, 8-9

Signal results display, 4-16

Signal results example, 1-17

Signal round trip delay query, RRT?,
10-88

SIG7, sig bits test - all signaling bits
query, 10-86

Simplex current measurement, 3-20,
7-27

Simplex current result query, RSI?,
10-87

Single error add, 3-12

SINGLE key, 3-13

SLBO?, stored line build out query,
10-118

SLC-96 control commands, 10-67

S5LC96 results query, RSLC?, 10-101

SLCA?, Read alarms and FELP
conditions, 10-68

SLCF, Far end loop selection, 10-67

SLCP, Protection Switch Selection,
10-67 :

SLCS, Send Control, 10-67

Slip measurement, pattern, 7-27

Slips display, 4-15

SLK, stored settings lock, 10-69

S1.US?, stored long user word nurmber
query, 16-117

Smartjack loopback selection, 2-15

Smartjack loopcode selection, 3-8

SMC?, store use information, 10-102

SMDA, delete all SMG stores, 16-118

SMDS, delete one SMG store, 10-118

SMD?, stored graphical data query,
10-103

SMS?, store size and usage, 10-102




SMZ7, stored data in compressed form,
10-104

SPAT?, Stored T1 Patiern or Special
query, 10-123

SPAT?, stored T1 pattern query, 10-115

SPAU?, stored user word pattern query,
10-116

Speaker on/off, 3-56

Speaker ON/OFF, 2-20

Special pattern, leaving, 3-17, 3-19,
3-25

Special pattern test, SPT, 10-32

Specification, 7-4

SPML7, Stored Multi pattern query,
10-123

S5PSS7?, stored T'1 stress pattern query,
10-116

SPT, special pattern test, 10-32

Squelch, 6-3, 6-5

SRBP?, stored BPV error result query,
10-107

SRBS?, stored estimated bit slips result
query, 10-114

SRCAY, stored CRC analysis result
query, 10-109

SRCRY, stored CRC error result query,
10-109

SRCS?, stored controlled slips resuls
query, 10-113

SRDE?, stored DDS frame error result
query, 10-110

SRFA?, stored frame analysis result
query, 16-108

SRFE?, stored T1 frame error result
query, 10-108

SRFS7?, stored estimated frame ships
result query, 10-114

SR@G, stored measurement results enable,
10-108

SRLAY, stored logic analysis result
query, 10-107

SRLE?, stored logic error resuit query,
10-106

SRTM?, stored receiver multiple timeslot
query, 10-118

SRUS?, stored uncontrolled slips result
query, 10-113

SRWN?, stored wander results query,
16-110

SRXT? stored receiver timeslot selection
query, 16-117

SSB, send signaling bits, 10-36

SS1, send signaling bits in channel,
10-37

SS50, send signaling bits {background),
10-37

Start of test, remote indication, 10-19

STA?, status/events query command,
10-27

Status/events query command, STA?,
10-27

Status query command, STB?, 10-27

Status register A, 10-129

Status register B, 10-132

Status register reading, 10-19

Status registers, 10-128

Status registers reading rate, 10-19

STB?, status query command, 10-27

STDU?, Stored Test Period (User-
Program) Query, 10-116

STFF7, stored VF tone frequency query,
10-120

STFL?, stored VF tone level query,
10-120

STFU?, stored user defined tone
frequency query, 10-120

STHU?, stored thru mode gquery, 10-118

Stop measurement, STP, 10-71

Stopped test, remote indication, 10-19

Storage

Ezrror meas resuits, 7-30
Pulse shape, 3-22
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Storage resolution - selection, 2-5

Stored alarm seconds results query,
SALR?, 10-111

Stored application query, SAPP?, 10-117

Stored BPV error result query, SRBP?,
10-107

Stored channe! mapping query, SCHM?,
10-119

Stored coding type query, SCOD7T,
10-115

Stored controlled slips result query,
SRCS?, 10-113

Stored CRC analysis result query,
SRCA?, 10-109

Stored CRC error result query, SRCR?,
10-109

Stored data in compressed form, SMZ7,
16-104

Stored DDS control code and timestamp
query, SDCC?, 10-111

Stored DDS DSOB customer number
query, SDCU?, 10-121

Stored DDS frame error result query,
SRDE?, 16-110

Stored DDS payload rate query, SDPR?,
10-121

Stored DDS single / multi customer
mode query, SDDC?, 10-122

Stored DDS stress pattern number query,
SDSP?, 10-122

Stored DDS T1 timeslot select query,
SDTS?, 10-121

Stored DDS/VF switched-56 pattern
type query, SDPA?, 10-122

Stored DS0A error correction query,
SDEC?, 10-122

Stored DS0 clock source query, SDCS?,
10-123

Stored DS0 interface termination guery,
SDIT?, 16-123

index-14

Stored elapsed time result query, SELP?,
10-115

Stored estimated bit slips result query,
SRBS?, 10-114

Stored estimated frame slips result query,
SRFS?, 13-114

Stored FDL host address query, SFAD?,
10-120

Stored FDL monitor result query, FCR?,
10-113

Stored FDL protocol query, SFPRY,
16-121

Stored frame analysis result query,
SRFA?, 10-108

Stored framing type query, SFRM?,
10-114

Stored graphical data query, SMD?,
10-108

Stored line build out query, SLBO7,
10-118

Stored logic analysis result query, SRLAY,
16-107

Stored logic error result query, SRLE?,
10-106

Stored long user word number query,
SL.US?, 10-117

Stored measurement results enable,
SRG, 10-106

Stored Mulii patiern query, SPML?,
10-123

Stored puise lock, PLK, 10-76

Stored receiver multiple timeslot query,
SRTM?, 10-118

Stored receiver timeslot selection query,
SRXT7?, 10-117

Stored result printing, 6-12

Stored results display choices, 4-12

Stored results display, leaving, 4-14

Stored results display selection, 4-12

Stored results specification, 7-30

Stored settings lock, SLK, 10-69




Stored set-up naming, 2-12

Stored set-up recall, 2-3

Stored T1 frame error result query,
SRFE?, 10-108

Stored T1 interface type query, SIFC?,
10-115

Stored T1 Pattern or Special guery,
SPAT?, 10-123

Stored T1 pattern query, SPAT?, 10-115

Stored T1 stress pattern query, SPSS?,
10-118

Stored Test Period (User-Program)
Query, STDU?, 10-116

Stored test time query, STPD?, 10-115

Stored thru mode query, STHU?, 10-118

Stored tone coder results query, STSC?,
10-112

Stored tone frequency gquery, STSF?,
10-112

Stored tone level query, STSL?, 10-112

Stored transmitter multiple timeslot
selection query, STTM?, 10-117

Stored transmit timing query, STRT?,
10-119

Stored uncontrolled slips result query,
SRUS?, 10-113

Stored user defined tone frequency query,
STFU?, 10-120

Stored user word pattern query, SPAU?,
10-116

Stored VF channel payload query,
SVFP?, 10-119

Stored VF channel select query, SVFC?,
10-119

Stored VF tone frequency query, STFF?,
10-120

Stored VF tone level query, STFL?,
10-120

Stored wander results query, SRWN7,
10-118

Store results set-up, 2-5

Store size and usage, SMS?, 10-102
Store use information, SMC?, 16-162
Storing pulse shapes, 3-22
Storing test set-ups, 2-10
STPD?, stored test time query, 10-115
STP, stop measurement, 16-71
Stress patterns
120 octet, trip test, 7-7
53 octet, 7-7
54 octet, ball buster, 7-7
55 octet, DALY, 7-8
55 octet, version 2, 7-8
55 octet, version 3, 7-8
72 octet, 7-6
96 octet, 7-6
Stress testing, 3-63
STR, restart measurement, 10-71
STRT?, stored transmit timing query,
10-119
STSC?, stored tone coder results query,
10-112
STSF?, stored tone frequency query,
10-112
STSL?, stored tone level query, 10-112
STTM?, stored transmitter multiple
timeslot selection query, 16-117
Supply voltage specifications, 7-54
SVFC?, stored VF channe] select query,
10-118
SVFP?, stored VF channel payload
query, 10-119
Sync gain criteria, 7-22
Syac loss criteria, 7-22

T

T1
Alarm generation, 2-14
In band loopback codes, 7-14
Loopcode selection, 2-15
Out of band loopback codes, 7-19

Index-15




T1 addressable repeater results, RADRY,
10-99

T1 alarm generation, ALG, 10-42

T1 and DDS / Datacom selection, 8-5

T1/datacom mods, MODE, 10-72

T1 / Datacom selection, 1-2

T1/DDS in-band loop up status query,
LST7?, 10-47

T1-DDS timesiot select, DTS, 10-54

T1 Frame analysis result query, RFA?,
10-83

T1 Frame error result query, RFE7,
10-83

T1 Framing type command, FRM, 10-28

T1 in-band (CSU) loopcodes auto
response, USA, 10-40

T1 in-band (CSU) loopcodes - tester
looped manual control, CSM, 10-41

T1 in-band loopcodes - framing insertion,
LPF, 10-47

T1 In-Band Loopcodes, LPC, 10-43

T1 line connection, 3-4, 3-50

T1 loopback band, LPB, 10-41

T1 loopcodes selectable, 3-8

T1 out-band (CSU) loopcodes auto
response, COA, 10-41

T1 out-band (CSU) loopcodes - tester
line looped manual control, COL,
10-42

T1 out-band (CSU) loopcodes - tester
payload looped manual control,
COP, 10-42

T1 Out-Band Loopeodes, LOC, 10-43

T1 Patiern or Special Measurements,
PAS, 10-58

T1 pattern, PAT, 10-32

T1 stress pattern, PSS, 10-36

T1 transmit output, 7-19

T1 transmit/receive D-shell port, §-7

T1 user defined in-band loop-down code,
LPD, 10-44

index-16

T1 user defined in-band loop-up code,
LPU, 10-44 '
TBW?, TX timesiot bandwidth query,
10-94

TDU, Test Period (User-Defined), 10-40

Telecom / Dataccm selection, 2-1

Telephone lines,connecting to via
modems, 10-3

Teltrend repeater looping, 3-33

Terminal, control from, 10-7

Terminal, setting up for operation from,
10-4

Terminated interface, 7-20

Terminated point connection, Bridge,
T-20

Terminating the line in 100 ohms, 3-4

TERM interface selection, 3-4

Test cables available, 7-3

Test patterns, 3-67, 7-5

Test patterns for fractional T1, 7-22

Test period, TPD, 10-40

Test Period {User-Defined), TDU, 10-49

Test record, operational verification,
9-54

Test record, performance tests, 9-56

Test results DDS, 7-46

Test setup storing, 2-10

TFF, VF tone frequency, 10-61

TFL, VF tone level, 10-62

TFU, VF user defined tone frequency,
10-62

Thru mode frame regeneration, 7-11

Thru mode operation, 7-11

Thru mode, THU, 10-62

Thru mode with DDS, 7-40

THU, thru mode, 10-62

Timed interval printing, 6-10

Time setting, 2-7

Time set-up, TIM, 10-73

Timeslot check, leaving, 3-19

Timeslot content moenitor, 3-64




Timeslot delay, 7-12

Timeslot digital content dispiay, 7-12

Timeslot map display, 3-64

Timeslot map display timesiot select
Command, TMS, 16-56

Timeslot map display type select, TMD,
10-50

Timeslot mapping selection, 3-11

Timeslot monitor query, BIT?, 10-93

Timeslots for fractional T1 receive, 3-11

Timeslot swap result query command,
TSS?, 16-94

Timeslot tracing check, 3-18

Timing selection, transmit, 3-5

Timing with loopback, 7-33

TIMS connection, 8-6

TIMS tester interface, 3-58

TIM, time set-up, 16-73

TIR, DDS alternating channel loopback
intermediate repeater number,
10-62

TMB, Bridge tap sub-test time, 10-59

TMD, timeslot map display type select,
10-50

TMQ, Quick pattern sub-test time,
10-59

TMS, timeslot map display timeslot
select Command, 10-50

TNU, DDS loopback tandem unit
number, 16-63

Tone coder results query, TSC?, 10-97

Tone frequency query, TSF?, 10-67

Tone generation, 3-56, 7-11, 7-36

Tone level query, TSL?, 10-98

Tone measurement, 7-37

Tone measurements, 7-11

TPD, test period, 15-40

Tracing timeslots, 3-18

Transmit error insert rate, EIR, 10-79

Transmit error insert type, EIT, 10-7¢

Transmit error insert user program ratio,
EIT, 10-80

Transmit single error insert, SEI, 10-30

Transmitter

Error add, 7-13
Timing, 7-13

Transmitter maltiple timeslot selection,
TTM, 18-31

Transmitter specifications, 7-13

Transmit timing selection, 3-5

Transmit timing, TRT, 10-49

TRN, DDS alternating repeater loopback
repeater number, 10-63

Trouble scan display selection, 4-5

Trouble scan example, 1-6

TRT, transmit timing, 10-49

TSC?, tone coder results query, 10-87

TSF7?, tone frequency query, 10-87

TSL?, tone level query, 10-88

TSS?, timeslot swap result query
command, 10-94

TST, self-test, 10-124

TTM, transmitter multiple timesiot
selection, 10-31

TX timeslot bandwidth query, TBW?,
10-94

TYPE key, 3-12

Types of error measured, 7-27

u

Unblocking MJU branches, 3-48

Uncontrolled slips result guery, RUS?,
10-88

Unprotected DSX-1 point connection,
7-20

Unprotected point connection, 3-50

User prgm error add, 3-12

User prgm error rate selection, 2-13

User T1 out-band loop down codes,
LOD, 10-44

index-17




User T1 out-band loop-up codes, LOY,
10-43
User word pattern, PAU, 10-35

v

VDS, VT dialing signaling bits, 10-63

VF Access selection, 3-51

VF audio monitor, VFA, 10-39

VFA, VF audio monitor, 10-39

VF channel mapping, CHM, 10-39

VF channel payload, VFP, 10-64

VF channel select, VFC, 10-39

VFC, VF channel seiect, 10-39

VF dialing signaling bits, VIS, 10-63

VF input and output, 8-6

VF phone number, VPH, 10-85

VFP, VF channel payload, 10-64

VF signal/dialing control, VFS, 10-64

VF signaling bit display, 2-19

VF gignaling bit selection, 2-19

VF signaling bits result query, RSG?,
10-86

VFS, VF signal/dialing control, 10-64

VF testing, 3-56

VF timeslot query, VFT?, 10-40

V¥ tone frequency, TFF, 10-61

VF tone level, TFL, 10-62

VIT?, VF timeslot query, 10-40

Index-18

VF user defined tone frequency, TFU,
10-62

VF user prograrnmable signaling bits,
VUS, 10-65

Voice frequency specification, 7-34

Volume command, VOL, 10-68

Volume of audio, changing, 3-51

VOL, volume command, 10-69

VPH, VF phone number, 10-65

VUS, VF user programmable signaling
bits, 10-65

w

Wander display, 4-15

Wander display selection, 4-15

Wander lock query, WLK?, 10-81

Wander measurernent specifications,
7-56

Wander results query, RWN7, 10-85

Weight of instrument, 7-54

Westell repeater looping, 3-33

Wideband T1 testing, 3-10

WLK?7, wander lock query, 10-81

Y
Yellow alarm generation, 2-14, 3-15

Z

Zoom in [zoom out, 4-11




