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WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING
ANY INSTRUMENT.

1.

IF THIS INSTRUMENT IS TO BE ENERGISED 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 MAINS

CABLE PROVIDED. IF THIS IS NOT SUITABLE, CONTACT YOUR
NEAREST HP SERVICE OFFICE. THE MAINS PLUG SHALL

ONLY BE INSERTED IN A SOCKET OUTLET PROVIDED WITH

A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY THE USE OF AN EXTENSION

CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR
(GROUNDING).

. BEFORE SWITCHING ON THIS INSTRUMENT:

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

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

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

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




WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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




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 Uniled States
National Bureau of Standards, to the extent allowed by the Bureau’s calibration
facility and to the calibration facilities or other International Standards
Organization members.

ASSISTANCE

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

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

NOTICE

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

Hewlett-Packard shall not be Hable 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 Lid.




EMC COMPLIANCE

This product has been tested and complies with F'TZ 1046 when used with the

following cables:

Cable

HP Part Number

RS-232 (on left side-panel)
3-pin Siemens
RS-232/V .24

V.35

RS-449/V 11

HP 15714A E01
HP 15512A EO1
HP 15714A EO1
HP 15708A EO01
HP 15692A E01

PRINTING HISTORY

Edition 1 (15901-90002)
Edition 1 (15901-90009)
Edition 1 (15901-90014)
Edition 1 (15901-90017)
Edition 1 (15901-90020)

April 1991
January 1963
March 1993
July 1993
August 1994
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Instrument Description

This lightweight, rugged portable Datacom Analyzer provides BER
measurements and control circult timing analysis for manufacturing, installing
and troubleshooting datacom circuits and equipment. Some of the main
features and benefits of the Datacom Analyzer are lisied below:

w Four datacom interfaces V.24, V.11, X.21 and V.35 - {Telecom testing is also
provided).

m Datacom rates from 50 bit/s to 2.048 Mbit/s (with a built-in synthesizer).
m Synchronous and asynchronous operation.

s Emulates a DTE - for testing data circuits, or a DCE for testing datacom
terminal equipment.

m V.24 breakout facility - helps solve configuration and cabling problems.

m Control circuit timing analysis - identifies fauity interfaces, gives more
reliable finger pointing between datacom circuits and terminal equipment.

m On screen graphic presentation of results - helps with the interpretation of
long-term tests.

m Results storage - allows results to be viewed or printed later.

a RS-232 remote control - allows for easy integration into network monitoring
or manufacturing test systems.







Getting Started

Introduction

This chapter aims to quickly get vou using the Datacom Analyzer by
taking vou step-by-step through instrument switch-on and the following
demonstrations:

m Making a Measurement on Asynchronous Data
m Making & Measurement on Synchronous Data
m Measuring RTS/CTS Delay

In these demonstrations the instrument is looped back to itself so that no
external equipment is needed. This is done using the V.24 breakout facility
to interconnect the appropriate interface circuits (see each demonstration
for details). All demonstrations start with the instrument set to its default
setiings.

Before progressing to Switch-on and the demonstrations, review the front panel
features shown on the page opposite.
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Switch-On

Caution

Before powering on the instrument, ensure the Datacom
Module cable is properly connected to the ACCESSORY
connector on the side panel. Do not connect or disconnect the
cable while the instrument is switched on.

Connect the ac power cord, then switch on. The standard and battery Option
B12 instrument side panels are shown below.
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ZRL

SR 0SS IV E=—=
PN ALY

i

3

B

A L)
HI9 - R¥ U FRYZ

AGL2

il

N
24
“

STANDARD

=T

TBTODDO D
JLO_(LO_O_(LQ‘Q\O |

-
o

O

T LG A ET e

ie]

ow
BAYTERY|

o

I

Eoomsm;

Bl ®
l i s
bl 1 Y
oD
OPTION B2
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The instrument goes through
initialization while displaying the
following for approximately 5 seconds.

During this period, indicators may light
and the audio monitor may beep.

H the instrument is fitted with Option
B12 (for battery operation), the green
CHARGING indicator on the side panel
will also be lit. For more information on
the Battery Option, see page 7-3.

After initialization the instrument
establishes the settings it had prior to the
last power down.

Check the status of the TEST SELECT
indicators on the Datacom Module.

If TELECOM is lit, press the TEST
SELECT key - this re-runs initialization
then configures the instrument as a
Datacom Analyzer.

The DATACOM indicator will light after
initialization is complete,

(D Pritesitl

BIGITRL TELECOM ANALYZER
® Hewletc~Packard Lod., 1%89.
All rights reserved.

DISPLAY
PRIOR TO
LAST
SWITCH OFF

N

TEST SELECT
O TELECOM =
oL DATALCH

{% - DENOTES LIT WOICATOR

The next stage in Getting Started is to establish the instrument default settings
- the starting point for the three demonstrations.
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To Select the Datacom Default Settings

Press {OTHER ) then

FUNCTION
STORED SEYTING MUMBER {g ]
ACTION i OFF 3
SETTING
[ FACTORY BEFRULT SETTINGS
)
2
3
L
s
STATUS:

Use the cursor keys to highlight the

. F TI0! STORER SETTINGS b
STORED SETTING NUMBER setting, then uneTIon t
STORER SETTING HUMBER
select
ACTIRN t OFF 1
SETTING
G FACTORY DEFRULY SETTINGS
1
2
2
4
s
STRBS:

5]
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Highlight the ACTION setting, then press

. FUNCTION [ STORED SETTINGS 1
to establish the factory default
H STORER SETTING MUMBER {0 1
settings.
RETION
SETYING
When you press 4 FACTORY DEFRULT SETTINGS
I
blanks for a few seconds, the audio H
monitor may beep then the STORED :

SETTINGS are displayed again. The
message Recalling panel .. is
displayed for a few seconds. staTus:

The status of the Datacom Module indicators are as shown below. If the V.24
indicators are not as shown, check that the breakout isolating switches are set to
their CLOSED position. Also ensure that no wires are interconnecting patch points.

((e— ]

PN F5-7327V.24 A

\
C O MINFGR ~ MON | TOR= J3 8 oY 53
a [l i, ol
TR W3 TEO RIS 05 HEH i
ALARMS * : :E o
DOR W O OLTS 06 d ]
:
DATA 1053 o X m GOR M HEH ool RS-Z3IVEL
HEH e
ZHPATTERN SYNC LOSS QOT M O OIRW =HE 2%
HE N
G BRRORS OOR 15 OO0 R Coseit 0
O CLO0K SLP -t b o
. EMULATE PN P5-245/V11 AND V35 m

TEOTE O vooococoo O
odele:

MANUAL
L O R O lg ©0CC0000 &
OR%R{J- B OB W 1T 000000000
CYEMR O TROR e 0 oonoooes (O
e TIST SELECT

TSI H4 } OM DSR W7
o °© o ws——

O TREwH CRIER U ORRADW
SEATOH RN

O BSLIOVH i

S

ﬁ-' DENOTES LIT INDICATOR
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To Choose EFS or %EFS as the Current Resulis Display

During a test EFS or %EFS can be displayed. Printouts and stored results
show both EFS and %EFS.

Press (OTHER

FUNCTION L nlscEtiangous )
Highlight

KEYBOARD LOCK torr 1
DISPLAY EFS OR %EFS BEEP ON ERROR [ oFf T

BESELECTED TIMESLOTE [ 2°6~1 1
Select DISPLAY EFS OR XEFS [ #EFS 1

FUNCTION { MISEELLANEOUS ]
You should see

KEYROARD LOCK { OFF b]

BELP 8N ERROR { OFF 1

DESELECTED TIMESLOTS [ 276-1

ot

BISPLRY EFS OR XEFS 3

SIATUS:

e
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Making a Measurement on Asynchronous Data

This demonstration first gets you to initialize the instrument with its default
settings. It then shows you how to set up and run a timed BER measurement
for a 9600 b/s asynchronous data circuit with a character format of eight data
bits, no parity and two stop bits.

The measurement is first run over a 15 second period using a PRBS pattern of
2047 bits with no errors inserted in the transmitted data. The measurement is
then re-run with single errors inserted.

A patch wire loops the instrument back to itself to simulate the data circuit.

Procedure

To Imitialize the Instrument

Ensure the instrurment is configured as a Datacom Analyzer and set to its defanlt
settings, as described on pages 1-2 to 1-5.

Press (SETTINGS) to highlight the datacom
INTERFACE setting. I the settings on the RPPLICRTION ¢ BAThRCON !
display are not as shown, repeat the steps SMTERFRGE e
on pages 1-2 to 1-5. CHARRCTER LENGTH [ 7 3 STOP BITS [ 1 ]
PRRITY t ope 1
TX DATR RATE {ASYNC) f 9608 brss 3
PRTTERN o2rzp-1 3
£ MORMAL 3
ELOCK LENGTH £ Aure 3
ERROR RDD [ SINGLE 1
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To Set the Character Format

Use the cursors keys to highlight the data

APPLICATION { DRTRLOM 3
CEARACTER LENGTH, then selec
E INTERFACE [ V.24 1
Highlight the STOP BITS setting, th FUTE I L RSE
180118 € S setting, then CHARACTER LENGTH STOP BITS [ 2 3
PARITY I NONE 3
TH BRTR RATE (RSYNC! I 9600 b/s 3
FATTERN [ 2~&h-1 3
[ HORMAL b
BLOCK LENETH [ AUTD 1
ERRQR RID [ SINGLE b

STATUS:

“

To Set the Pattern

Use the cursor keys to highli
PATTERY setting, then select

APPLICATION U BATATOM i

INTERFACE L v.24
EBTE 1 [ RSvaC

]
H
CHARRCTER LENGTH 81 sToP BITS [ 23
b
1

PRRITY £ NOHE
TX DRTR RATE (ASYND) { 9600 b/s
PATTERN i 3 ;
T AORMAL b
BLOCK LENBTH f AuTo b
ERROR ADD f SINGLE b
STATUS:
27zu-1

1-8 Getting Started




To Set the Fest Period

Press followed by
: ngl}llght the TEST RESULYS RisPLAY [ BRSIC RESULTS 1
TEST PERIOD [ 101 [ SECONDS)
PERIOD setting, then select : Srovhee o we ’
10 SECONDS will appear on the display.
BIT ERRORS ‘e
#EFS P4
ES sr e
AVERAGE ER e
ELAPSED TIME ..¢ ..h +..m ..3

Use the cursor keye to highlight the 1 of

the 10 RESULTS IDISPLRY { BRSIC RESULTS ]

TEST PERIDD [ SINSLE 1 [ 11 [ SECONDS)
STORAGE { OFF |

Use the right arrow key at the bottom of
the display to select ©

BIT ERRORS .
Use until 15 is XEFS cenehh
displayed. £3 cene

RYERAGE ER e

ELAPSED TIME ..d ..h ..m ..8

Connect the Patch Wire

T ipir 2}
Connect the patch wire as shown. 3 ~
Ensure all isolating switches are set to | R T T ——

Bow

=

their CLOSED position then check that: ~HOKIT0R—

o

i
The green SIGNAL PRESENT indicator ~§]ﬁ = i | o |
lights. §§§ gogg = a ,, RS-232/v24 ,_MW
The red SIGNAL LOSS and PATTERN wren ofsseo 2] 2

LOSS alarm indicators go out.
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Check the Datacom Module V.24 indicators are as follows.

/

L)

: PRSI {15 232(Y 2L I
SOURLE *[5 ] o
O o MONTOR Mamm— 10 B
H s
Yo 13 FEO IS WS n =0 == 3 2
AL i w0 G o 0 Bzl = B Ry w
O DaTA LOSS TLoN O IR 08 e e = = HEE Sof RS-IRINI
O FATTERN SYNC LOSS QO M 0 QMRW = E L %
O ERRORS SO 18 O G 2PER cwsan‘{éj ?5 o
O CLOCK 5L -t - f o
FRRRRGE £S-445/V A AND V35 S
e}
. O cooooooco O
oS B ORSRS W5 g 00002000 g
DRA W OIS 18 500000000
et e CITHIEN O TROM 108 O Qoooooee O
pummwan 1557 SELECT pumam—m" OSTST W OISR W7 p——
o TRECY ORISR 1S O AR RS 9
k O RS- oed
Jof - DENOTES LIT NDICATOR
To Run the Measurement
Press (START/STOP] - the green
indi ; RESULTS BISPLAY 0 Ersie FESULTS
START/STOP indicator lights and the SULTS B

ELAPSED TIME at the bottom right of the
display increments in 1 second steps to 15.

At 15 seconds the measurement stops -

the START/STOP indicator goes out and

the display is as shown.,
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TEST PERIOR

[ SINGLE 1 [ 35 1 [SECONDS)]
STORAGE [ oFF 3

BIT ERRORS 0
KEFS 100.00%
ES 1]
AVERAGE ER o

ELAPSED TIME 40d O0h O0m 153
STATUS:




To Insert Single Exrors
Press (START/STOP) to start the

measurement then press the

(SINGLE ERROR ADD } key repeatedly, note
how the displayed error result increments
each time the key is pressed. A typical
digpiay is shown opposite.

RESULTS BISPLAY T BASIC RESULTS ]

BIT ERRORS 12
%EFS 46.67%
ES 8

AVERAGE ER 1.1E~-04

STATUS:

DIGIT

TEST PERIOD [ SINGLE } [ il [ SECONBS]
STORRGE [ OFF 3

ELRPSED TIME 0Cd CG{h 00m 15s

You have now completed a measurement on asynchronous data.
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Making a Measurement on Synchronous Data

This demonstration first gets you to initialize the instrument with its default
settings. It then shows you how to set up and run a BER measurement over
108 bits for a 56 kb/s synchronous data circuit.

The measurement is first run using a 2**~1 PRBS pattern with no errors being
inserted into the transmitted data. The measurement is then re-run with errors

being inserted at a fixed rate of 1 error every 10° bits,

Two patch wires loop the instrument back to itself to simulate the data circuit.

Procedure

To Initialize the Instrument

Ensure the instrument is configured as a Datacom Analyzer and set to its default

settings, as described on pages 1-2 to 1-5.

Press to highlight the datacom
INTERFACE setting. If the settings on the

display are not as shown, repeat the steps
on pages 1-2 to 1-5.
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APPLICATION t DATRECON 3

INTERFACE
CHARACTER LENGBTH £
PRRITY

T® DRTR RATE {(ASYNC)

PRTTERN

BLOCK LEKRGTH
ERRCR RIB

£

BTE 1 [ ASYNT )

§reP BITS £ 1 ]
M

{ opy

SE00 Bla ]
2r2pe]
NORMAL.

AuTe
SIiHGLE

—.ra adad




To Set the Instrument for Synchronous Data

Use the cursor keys to highlight ASYNC,
APPLICRTION ¢ BATACON 3
then select
i INTERFRCE { ¥.249 3
¢ oTe ]
TX% TLOCK SHURCE { INTERFACE I £7%]
RX CLOCK SOURCE { INTERFACE ) L[]
TX SUTPUT CLOCK SENSE £l
PATTERN I 2~20«t b
I MORMAL h]
BLOCK LENGTH { AuTg 3
ERRCR ARD I SINGSLE 3
STATUS:
[ |
To Set the Data Rate
Use the cursor keys to highlight the TX
: APPLICATION ¢ DATACON 3
CLOCK SQURCE setting, then select
INTERFREE { ¥.24 b
A TX DATA RATE {SYNC) of [ DTE 1 [ SYHC 2
] i A TX CLOCK SOURCE 1 IHTERHAL ]
9600 b/s will appear on the display #X CLOCK SOURCE  INTERFACE 3 [4)
TX QUTPUT CLOCK SENSE £l
T% DATA RATE ($YNCY [ 9800 /s 1
PRTTERN £ #-ed-t 1
b HaRMAlL 1
BLOCK LENGTH £ BUTY 1
ERRCR #RD [ $ingLE 1
STATUS:
LHIER - BINTERHAL
FACE
LR
{sYNe)
. APPLICATION ¢ DATRCOM 3}
setting, then select
B INTERFACE [ V.24 3
f BTE 3 { SYNG 13
T¥ £L.O0CK SOURCE T INTERNRL 1
R £LOCK SBQURCE £ INTERFACE 1 [}1
TR OUTPUT CLOCK SENSE {11
TX BATR RATE (SYNC) i3 § i
PATTEIRN { 2~20-3 3
{ HNOR®AL 3
BLOCK LENGTH [ ARUYD 3
ERRQR ALD [ SINSLE M
STATUS:
s MORE
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To Set the Pattern

Use the cursor keys to hi
PATTERY setting, press ]

* then select

To Set the Test Period
P followed by
Highlight the TEST

PERIDD setting, then select
LENGTH setting of 1E4 bits will appear on
the display.

Highlight 1E4, then select

APPLICATION

1 DATRCON i

INTERFRCE

T¥ CLDCK SQURCE

R¥ CLOCK SOGURCE

TX QUTPUT CLOCK $SENSE
T¥ BRTR RATE (SYNL!

PRTTERN

BLOCK LEMNGTH

ERROR ADD

STATUS:

[ v.24

]
L BTE §J [ SYNC ]

INTERNAL ]

-~

INTERFACE > [{]
itl
{ 64 kirs 1

NORI,

AETG

[
t
t
£ SINGLE

i
H
3
3

71317 HARK USER ALT TOHORE
PROGRAM 180 1 1453
b s ]

RESULTS DISPLAY

{ BASIC RESULTS 1]

STORAGE

HAHUAL S 1L

TEST PERICD LENGTH [ {E4 ]
[ OFF 1

BIT ERRORS 0
ZEFS P4
ES e
AVERAGE ER e

ELAPSED BITS D
STRTUS:

(10° bits).

RESULTS BISPLAY

{ BRSIC RESULTES ]

TEST PERIOD [ BiT

STORAGE [ ofF
BIT ERRORS 0
XEFS ceeat
ES . e
RVERAGE ER e
ELAPSED BITS
STATUS:

} LENGTH
jj
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Connect the Patch Wires

T8 tpin 2} RC {gin 47}
Counect the patch wires as shown. i

\

Ensure all isolating switches are set to e N ——
their CLOSED position then check that: -HONITGR

The green SIGNAL PRESENT indicator S iz o

lights iz ° RS-ZIN 2L
B |

The red SIGNAL LOSS and PATTERN
LOSS alarm indicators go out.

e
R

' ~
et

RD ipin 3] XTC dpin 243

Check that the Datacom Module V.24 indicators are as shown.

//

{ ) | E h
{ 4 MR 52374V 24 MM £
SOURCE :D °
o O MNTER] KNS TOR— (2 & 5
LFT o LEoRs B e 5 ;
e ALARMS sy W W G oo m Eét ﬁ:ﬁfg :E e E
O DATA LOSS e FLOR W s —12 o) RS-23TNRe ;
© PATTERN SYNC LDSS COT W O OLRY BT I
<
O ERRCRS Eole i M X OPEN (13582 o5
O CLOCK SLiP -t -t O
] EMLATE S F5-£451V81 AND V35
LeoTE AL 0y cooooonos O
e rabiL CMIE W ORSRS S & CO00000S o
CAHR % OBE ® 500000600
CTSE M ©IRUR 1 O C0o0Des0
TEST SELECT ST SCT # O DROR 17
@ © o vp—

O TELECOM ORT SR 1 C RRRUE 105
FLOATACON 0 P ek 2 s SR i H]

O RG-AIN A o]

N S/

{tiw QENGTES LiT INDICATOR
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To Run the Measurement

Press - the green
START/STOP indicator lights and the

ELAPSED BITS at the bottom right of the
display starts incrementing.

At 10° bits the measurement stops - the
START/STOP indicator goes out, and
the display is as shown.

To Insert Frrors at a Fixed Rate
Press (SETTNGS) Highlight the ERROR

ADD setting, then select (one error
in every 10° bits).

Press (RESULTS), then (START/STOP) to

start the measurement.

The displayed errors increment at a rate
of 1in 10%. At the end of the
measurement the displayed results are as
shown.
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RESULYS DISPLAY

3

BRSIC RESULTE 3

TESY PERIOD [ BIT

stoRnsE [ oFF
BIT ERRORS
KEFS

ES

AVERAGE ER
sTATUS:

1 LENSTH
1

ELAPSED BITS

-

3]
100.00%

g

5]

1.000E+86

RPPLICATION

i DATA

[=uis] H

INTERFACE

T¥ CLOCK SGURCE

RX £LOCK SOURCE

PRTITERN

ZLOCK LENBTH
ERRGR RDD

STATUS:

T® OQUTPUT CLOCK SENSE
TX BATH RATE (SYNC)

L v.24
C

L
t
t

]
DTE 1 { SYNC 1

INTERNAL 3

INTERFACE 3 EL3

[ ]
84 KbAs 3
Fai-Aa 3
NORMAL 3
FEETEY 3

RESULTS DISPLAY

STURAGE

“EFS
ES

TEST PERIOD [ BIT
[ GFF

BIT ERRORS

RYERAGE ER

3

ELAPSED BITS

LENGTH £ 1E6 ]
3

1000
0.00%

17

1.0E--03
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Measuring RTS/CTS Delay

This demonstration first gets you to initialize the instrument to its default
settings. It then shows you how to set up and measure the delay between RTS
and CTS control circuits.

As a real data circuit is not used in this in this demonstration, the RTS/CTS
delay is simulated using a patch wire and the CTS isolating switch.

The delay is induced by you changing the CTS switch setting from OPEN to
CLOSED. As the delay will be in the order of seconds, the instrument is set for
the longest sweep range.

Procedure

To Initialize the Imstrument

Ensure the instrument is configured as a Datacom Analyzer and set to its default
settings, as described on pages 1-2 to 1-5.

Press to highlight the datacom

INTERFACE setting. If the settings on the APPLICATION TR !
- TERFACE R ]
display are not as shown, repeat the steps ™ X'DTE 3 [ RSYNC 3
on pages 1-2 to 1-5. CHARRCTER LEMGTH [ 7 3 STOP BITS [ 1 3
PARITY { OLD I

TX DATR RATE [(ASYNG) i 9608 b/s ]

PATTERN f 2~20-1 3

{ NORMAL 1

BLCLCK LENS8TH t AUTO 3

ERRCR ADD [ $iNSLE ]

STRTUS:

HOEE
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To Select Control Circuit Timing
P

then select

To Set the Sweep Trigger

Use the cursor keys to highlight the
T setting, then select

An AT will appear next to RTS on the
graph - this indicates that a positive
edged RTS signal is required to irigger
the sweep. ‘

Similarly, a BT will appear next to CTS on
the graph - this indicates that the delay
measurement will end when a positive
edge is detected on the CTS signal.
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RESULTS DISPLRY

By
ar

TRIGGER
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noN
ncp
DhsR
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[ MANUARL ] RENGE f 100ms ]

[ STCPPER 1

RTS [ OFF ] BTR { OFF }

FESILTS

RLARTL JCONTRUL.

secanss Forrcurre

RESULTS BISPLAY

[CONTROL CIRCUITS]

By
At

DELAY
TRIGEER

[cesh]
jilai]
PSR
ITR
CTs
RYS

i e s ]
o LES 06

« MB
{ SIHGLE &0 R

] RANGE { 180nms ]

BELAY A-F [ FIXED RYS/LTS)

SUEEP

{ STOPPED 1

RIS [ OFF J BTR [ OFF
STRTUS:




To Set the Sweep Range

Highlight the RANGE setting, then press
- the period for which the

mstrument will sweep once it has been
triggered.

To Set the CTS Control Circuit

Set the CTS isolating switch to its OPEN
position.

Connect a patch wire between the +
SOURCE and the pin 5 {CTS) patch
point,

To Run the Sweep

Highlight the SWEEF setting, then press

4 - the sweep and delay measurement
will not start until triggered by a positive
edge on RTS.

RESULTS BISPLAY

{CONTROL CIRCUITE]

At
At

BELAY
TRIGEER

i
il
ISR
BTR
ET8
RS

L

T d
o seconds 10

- seconds
{ SINGLE BN R ]

BELAY A~3 [ FIXED RTSGALTS]

¥ T

RANGE

SUEEP { STOPPEY 1

RYS { OFF 2 BIR L OFF ]
STRTUS:

H is

{15 ipin 5

SOURCE
_MON ITOR— 3.5

RE-232VZA

cudcoacauncaa

™
e

apen pesition

RESULTS DISPLAY

TLONTROL CIRCUITS]

e
D
BSR!
BTR
51 CTS

At RT3
0

LIS B S S LA B S
seconds

DELRY cars SROORAS
TRIGSER { SIMBLE ON A ] RANSE [ i0s

g

3

RELAY A-B [ FIXED RTS/CTS]

Bttt ettt

SHEEP [ FHHBINE 1
RTS [ OFF ] BTR [ GFF ]
STRTUS:
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To Measure RES/CTS Delay

The following steps get you to trigger the sweep then set CTS high. To measure the
delay, these two actions must be carried out within the 10 second sweep period,

1. Highlight the RTS setting, then press
_ {;he sweep is tng{rered by RTS RESULTS DISPLAY {OONTROL CIRCLITS]
o2}
going high. ‘ EEE
DTR
2. Set the CTS switch to its CLOSED R e R———
position within 10 seconds - this o | seoonds | 10
pIOduces & pGSitive edge on CTS' The ??}EQZER 5'é7§I;;EE°”g; f 1 RANGE { iDs 1
displayed RTS/CTS delay will be DELAY A-B [ FIXED RTS/CTS]
shown graphically and as a numeric SUEEP [ STOPPED :
result 10 seconds after RTS is set to OF. orave NETNE] TR T OFF
In this demonstration, the displayed

delay is 5.175 seconds - the time
between RTS and CTS going high .

You have now completed the RTS/CTS delay measurement.
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2

Making BER Measurements

This chapter describes the tasks vou may need to do to run a datacom BER
measurement. To access tasks quickly, refer to the following list of datacom
test issues for page references.

Is the instrument configured for datacom testing? page 2-2
Do you want to use a set of stored instrument settings? page 2-3
Which datacom interface is to be used? page 2-4
Is the Datacorn Analyzer to emulate a DTE or DCE? page 2-7
Are measurements to be made on asynchronous data? page 2-10
Are measurements to be made on synchronous data? page 2-12
Do control circuits need to be set? page 2-16
Which pattern is to be selected? page 2-17
Do you want to fransmit a FOX pattern? vage 2-18
Do you want normal or inverted data? page 2-19
Which test period do you want? page 2-19
Do you want to transmit Jong user words? page 2-21
Are errors to be inserted into transmitted data? page 2-22
When should the Datacom Analyzer lose sync? page 2-23
What block length should be used for measurements? page 2-23
Azre results to be stored? page 2-24
Is there free space in the results store? page 224
Do you want to delete results from the store? page 2-24
Are instrument settings to be stored? page 2-25
Do you want to run a measurement? page 2-26
Note Many tasks cannot be performed while running a BER

I measurement. If you try the message - Press STOP, then
ﬁ change selection - is displayed.
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To Configure the Instrument as a Datacom Analyzer

Power-on the instrument, then check the TEST SELECT indicators on
the Datacom Module. If TELECOM is lit the instrument is configured as
a Telecom Analyzer, if the DATACOM indicator is lit the instrument is
configured as a Datacom Analyzer.

TEST SELECT

O TELECOH I ]

|

gfrg-- DENOTES LT WNDICATOR

To change the instrument configuration, press the TEST SELECT key.
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To Recall Stored Settings

Press followed b,‘Y

Highlight the STORED SETTING NUMBER,
then select the number vou want from the

list of stored setiings

Highlight the ACTION setting, then select
Note that the ACTION setting
a ically goes to OFF after the
settings have been recalled.

FUNCTION I STORED SETTINGS 1

STORED SETTING NUMBER

ACTICH [ OFF 1

SETTING
0 FACTORY PEFAULT SEYTINGS

STATUS:

[ STORED SETTINGS 3

FUNCTION
STORED SETTING NUMBER £a b
ACTION
SETTING
by} FRCTORY BEFAULT SETTINGS
H
2
3
&
B

STATUS:

L1 |
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To Select the Datacom Interface

Press to highhight the datacom

INTERF.&CE Settlng RPPLICATION r BATACHM H

INTERFACE

Listed below are the available settings: LR L RS

CHARACTER LENBTH P71 stoer Bivs {11
PRRITY T oobe ]
T DATR RATE {RSYNC3 [ 9600 Bss 1
PRTTERN [ 2720-1 3

f NORMAL 1
BLOCK LENGTH { RUTO ¥
ERRQGR ADD { SIBGLE 3

STATUS:

V.gd Wall
TERM

KX
UNTERH

LEASED,

Only one interface is active at a time.

V.24 Interface with Breakout Facility

Connection to the V.24 interface is through a 25-way D-subminiature
connector and Breakout circuit.

To solve control circuit configuration and cabling problems:

» Isolate the circuits of interest, by setting the appropriate isolating switches to
their open position,

m Use wire links to interconnect the appropriate patch points.

For normal operation all isolating switches must be set to their closed position,
and a}l wire links must be removed.

The following two figures illustrate the RS-232/V.24 interface. The first
iltustrates the actual Datacom Module V.24 interface layout. The second shows
the functional layout of the Breakout patch points, isolating switches, and
¢ircuit status indicators.

A description of the ten interface circuits implemented are described in To
Emulate a« DTE or DCE on pages 2-7 to 2-0.
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V.11 and V.35 Interface

Connection to the V.11 interface is through a 37-way D-subminiature
connector. Receivers can be 1008} terminated or unterminated. Terminated
operation is recommended for the higher data rates.

Connection to the V.35 interface is through a 34-pin rectangular connector.

The following figure illustrates the actual Datacom Module RS-449/V.11 and

V.35 interface layout.

A description of the ten interface circuits implemented are described in To
Emulate @ DTFE or DCE on pages 2-7 to 2-0.

MNMEEEEER  RS-445/V.11 AND V35 I
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CRORD 14 OS5 106
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O RS~LAIN A o

X.21 Leased Interface

Connection to the X.21 Leased interface is through the RS5-449/V.11 connector
on the Datacom Module using a 15-way to 37-way D-subminiature adapter.

A description of the five interface circuits implemented are described in To
Emulate ¢ DTE or DCE on pages 2-7 to 2-9.
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To Select ESF or %ESF on the Results Display

EST and %ESF are both available and both are stored and printed. One of the

values is displayed on the BER MEASURE
ESF or %ZESF on this display use

TS display. To select

To Emulate a DTE or DCE

Press (SETTINGS), then use the cursor key

3 3 3 T R { BATROOM
to highlight the terminal emulation FRLICATION PATRGO
THTERFRCE £ ¥.24
[ ASYNC

CHARACTER LEKEGTH £ 71 STep BITS [ 1
PARITY £ onn
TX BRTA RATE (ASYNG) [ 9608 b/s
PATYERN 2A20-1

[

[ EL T
BLUCK LENGSTH {
ERROR RI3 L

AGTO
SINGLE

STRTUS:

N

D I

i b

EMULATE

When the emulation setting is changed,
the EMULATE indicators on the

Datacom Module change state. © bTE

5% OCE

'3’:)‘:—- DENOTES LT INDICATOR

Making BER Measurements
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DTE Emulation

The data, clock and control circuits are connected as shown below. Control

circuits are inputs or outputs and are used to establish a data path, see To Set

up Control Clircuits on page 2-16.

DTE Emulation

Datacom Interface
V.24iV.111 V.35 {X.21
Data and Clock Circuits

Transmit Data Cut TD SD sD T
Receive Data In RD | RD RD R
Transmis Clock Out XTC | TT | SCTE -
Transrmit Clock In TC §T | 8CT 8
Receive Clock In RC | BT | SCR s

Control Circuit Outputs
Request to Send or RTS | RS RS C
X%.21 Control
Data Terminal Ready or {DTR | TR | DTR -
Terminal Ready

Control Circuit Inputs

Clear to Send or CTs ] C8 cs I
X.21 Indication

Data Set Ready or DSR | DM | DSR -
Data Mode

Data Carrier Detect, DCD | RR | RLSD -
Receiver Ready or
or Rev Line Signal Det

Pin assignments for each interface is contained in the specification on pages
to 6-12.
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DCE Emulation

The data, clock and control circuits are connected as shown below. Control
circuits are inputs or outputs and are used to establish a data path, see To Set
up Control Circuits on page 2-16.

DCE Emulation

Datacom Interface
V.24 V.11 V.35 |X.21
Data and Clock Circuits

Transmit Data Qut RD | RD RD R
Receive Data in TDh | Sb Sp T
Transmit Clock Out RC | RT | SCR S
TC | ST | SCT -
Transmit Clock In XTC}| TT | SCTE | -
Receive Clock In XTCH TT | SCTE | -
Control Circuit Outputs
Clear to Send or CTS | €8 <s I
X.21 Indication
Data Set Ready or PSR | DM | DSR -
Data Mode

Data Carrier Detect, DCD: RR | RLSE -
Receiver Ready or

or Rev Line Signal Det

Control Circuit Inputs
Request to Send or RTS | RS RS C
X.21 Control
Data Terminal Ready or [ DTR: TR | DTR -
Terminal Ready

Pin assignments for each interface is contained in the specification on pages 6-6
to 6-12.
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To Set up for Asynchronous Operation

Note Asynchronous operation is not available if vou are testing at an
1 X.21 Leased interface. X.21 Leased is synchronous operation

ﬁ only.

Press (SETTINGS), then use the cursor key

to highlight the data type setting, then RPPLICATION ¢ DATACEN ’
INTERFRECE { V.24 1
select ASY L OBTE 1 (MEEREENE

CHARRCTER LENGTH 173 $TQP BITS L 1 3}

PRRITY [ =} 0] 3
T BRTR RATE ({ASYHNC) £ 9680 bes 3
PRTTERN [ 24201 3
[ HORMAL 3
Bl.OCK LENGTH [ AUTES 1
ERROR RDD [ SINBLE 3
STATUS:
FI‘E.":‘HL'.‘ 5':‘”5)
Configure the character format as follows:
SGPPLICARTION { DRATRCOM }
Hzghlight the data CHARACTER LENGTE INTERFRCE [ v.24 1
. . £ BYE 1 [ ASYNC )
setting, then select either .
CHARACTER LENGTH (R $70F 3176 ¢ 2 &
PRRITY £ NONE 3
T DBATR RATE {(ASYNS) £ 9600 bris 1
PRTTERN [ 2~2o0-1 b
L HORMAL ]
' ’ BLOCK LENGTH [ AUTD 1
. o ERRIR RID [ SINGLE 1
The STOP BITS is fixed at 1.5 if the

STRTUS:
5

character length is set for 5 bits.

Highlight the PARITY
ith
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Highlight the TX DATA RATE (ASYNC)
ing, then s

between RPPLICATION { DRTRCON ¥

INTERFACE £ V.24 1
I DTE 1 £ ASYNC 1

CHARASTER LENGTH £ 83 STOP BITS [ 1)
H

PARITY t o3
TX DATA RATE (ASYNC! gl s
PATTERN [ 2°20-1 i
{ NORMAL H
BLOCK LENGTH [ AUTE ]
ERROR ADS L SINGLE H
STATYS:
19 &
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To Set up for Synchronous Operation

The main points to consider for synchronous operation are:
Which clock source is to be used to clock data out of the Datacom Analyzer?
Is the Datacom Analyzer to supply a clock to the system under test?

Which clock source is to be used to clock data into the Datacom Analyzer?

Press then use the cursor key
to highlight the data type sefting, then APRLITRTION § YRTREOR !

INTERFALE {v

.24 1
¢ o7E ]

Y . h ) T¥ CLOGK SQURCE { INTERFACE ] {11

RX CLOCK SOUREE ¢ INTERFACE ) [1]

ou musF now censider w a‘t trfmsmzt R CLOCK SOURGE eneE 3%
and receive clock configuration is to be

used, details are given in Appendix A — R ;

Synchronous Clock Configurations. L NORMAL 3

BLOCK LENGTH { AUTO 1

ERROR ADD { SINGLE h]

STATUS:

e e

Note When the X.21 interface is selected:
i The transmit and receive clocks are fixed at INTERNAL when the
ﬁ instrument emulates a DCE or INTERFACE when the instrument

emulates a DTE.
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To Select the Clock Source (that clocks data out of the Datacom
Analyzer)

Highlight the OCK SOURCE setting,
then select APPLICATION ¢ BATACOM )
Datacom Analyzer to supply the clock, or HTRRFACE P e eme 3
select - if you want the system 7% GLOCK SOURGE £
under supply the clock. Th DATh RRTE (SvE) © [ seo0 bes 3
If the Datacom Analyzer is set for an PRTTERN { 27201 1
X.21 LEASED interface, the TX CLOCK ) { omri !
S0URCE 1s fixed at: Eheok Aup | P e ]
INTERNAL if the instrument emulates a status:
DCE
or
INTERFACE if the instrument emulates a
DTE.

18 selected, then the TX

SYNC) setting will appear on APPLICATION  DATACON )
the display (below the TX OUTPUT CLOCK THTERFRCE PV bte 1 ¢ s )
SENSE setting). X £LEEK SOURCE INTERNAL ]

&% CLOCK SHURCE
TX GUTPUT {LOCK SENSE

Highiighﬁ the TX DATA RATE (SYNC) TH DATA RATE (SYNC
setting then select a rate between

INTERFACE 3 [{]

{
(
i

PATTERN t z~z0-1 ]

and {or up to ¢ HoRmAL 3

X . BLOCK LENGTH f AUYTR H

s if the V.24 interface is se}ected)’ ERROR RDD { S1NGLE 1

SYATUS:
B4

s selected, a rate
between 600 b/s and 2.048 Mb/s can be
set (or up to 128 kb/s if the V.24
interface is selected}.
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is selected, then you can
choose which adge of the incoming clock

you want to ¢lock data cut on. Select
to clock

1o clock on the rising edge, or
on the falling edge.

RPPLICATION i BRTACHHM

£

RX GLOCK SOURCE {
TR SUTPUT CLOCK SERSE

PATTERN 4

£

8L,0CK LENGTH £

#RROR ADD 1
STRTUS:

IHTER~ QEIMTERNAL]
FRCE
M S

INTERFACE { V.24

1
RTE 3 { SYNC ]

X £L0CK SOURCE iti

INTERFRCE §} {1

Iti
g 1
HORMAL b
AUTE 1
SINGBLE 3

To Supply a Clock to the System Under Test (from the Datacom

Analyzer)

The Datacom Analyzer supplies a clock which can be used to clock data

into the system under test. This clock is derived from the selected TX CLOCK

SOURCE.
Note No clock is available from the Datacom Analyzer if the X.21
i LEASED interface is selected and the instrument is emulating a

% DTE.

Press (SETTINGS ), then ensure SYNC is selected.

Highlight the TX GUTPUT CLOCK SENSE
setting, then select 1 or :

When s selected, data is clocked out
coincident with the rising edge.

When s selected, data is clocked out
coincident with the falling edge.
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APPLICATION t DATACOM }

INYERFACE [ V.24
i

TH CLOCK SUURCE
R CLOCK SQURCE
T¥ QUTPUT CLOCK SENSE

PATTERN

Fars e

BLOCK LENSTH
ERROR AID

SYATUS:

Mt

3
DTE 1 [ SYNC ]

INTERFACE ] [17
INTERFACE } [i}
{11

220~
NORMAL

[P

ALTO
SINGLE




To Select the Clock Source (that clocks data into the Datacom

Analyzer)

Press (SETTINGS ], then ensure SYNC is selected.

If the Datacom Analyzer is configured
DTE, then RX CLOCK SOURCE is supplied

APPLICATION

{ DRTALSON )

from the INTERFACE only.

If the Datacom Analyzer is configured as DCE:

INTERFACE

TX CLOCK SOURCE
RX CLOCK SQURCE
TR QUTPUT CLOCK SENSE

£ V.24

1
A © svie ]

{ INTERFACE } [t}
¢ INTERFRCE ) [}
[t

Highlight the RX CLOCK SOURCE setting.

Select f vou want to use the
clock supplied by the Datacom Analyzer
to the systemn under test. Select

SENTERFACE if you want the system under
test to supply the clock.

H the ¥.21 LEASED interface has been
selected, then the RX CLOCK SOURCE is
INTERNAL only.

For both DCE and DTE configurations -
when ‘or! i
selected, you can choose which clock edge
you want to clock data in on. Select §: to

clock on the rising edge, or ;b to clock on

the falling edge.

INTERE- IHTERNAL)
FRLE
e e T

TK CLOCK SCURCE
R¥X CLOCK SQURCE
TX QUTPUT QLOCK SERSE

PRTTERN

BLOCK LENBTH
£RROR ADD

STRTUS:

PATTERN { ar20-t 3
[ NORMAL 3
BLOCK LENBSTH [ AuTe 1
ERROR ADD [ SINBLE 1
STATUS:
e
RPPLICARTION { DRTACOM H
INTERFRCE I ¥.24

1
£ BCE ] [ SYNG ]

[ INTERFACE 1 {11

T LHTERFACE JJREN]
S ]

{ 2720-1
{ HORMAL

[T

{ RUTD
I SINSLE

Making BER Measurements
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To Set up Control Circuits (to establish a data path)

Before BER testing can proceed, it may be necessary to establish a data path
by using the instrument control circuits.

If the instrument is emulating a DTE the circuits are as follows:

DTE Emulation

V.24

V.11 [ V.35

X.21

Request to Send

Data Terminal Ready

RTS

RS

DTR|TR {DTR

RS

If the instrument is emulating a DCE the circuits are as follows:

DCE Emulation

Settings for a typical V.24 interface
configured as DCE are shown here.

2-16 Making BER Measurements

V.24 Va1 V.35 [X.21
Clear to Send CTS |C8 [CS i
Data Set Ready DSR i DM {DSR |-
Data Carrier Detect [DCD{RR | RLSD |-
RESULTS BISPLAY LCONTROL CIRCUITS)
[if33
CH
PER]
TR
3+ £TS
L L O —— —
[ ns 150
TR1GBER { MBNURL 1 RANGE { 108ms 1
BSUEEF £ STOPPED 1
cTs B8R [ OFF 1 DEB [ OFF 1




To Select a PRBS or Fixed Pattern

Press (SETTINGS), highlight the PATTERN
setting then select the pattern that you
want:

Pattern Select

PRBS 2761
PRBS 279-1

PRBS 27111
PRBS 2715-1
PRBS 2720-1

RPPLICATIGH ( DRTRCON 3

INTERFRACE [ v.24 1
£ DTE 1 [ S¥NC ]

T® CLOCK SOURCE [ INTERNAL ]

R¥ CLOCK SOURCE { INTERFACE | [}]}
TX OUTPUT {LOCK SENSE 41
T# DATA RATE (SYNL) L 64 kb/s 3

PATTERN {2151 1

[ NORMAL ]
BLOCK LENGTH { RUTG ]
ERROR RID { SINGLE 1

STATUS:

2°i5-1

The above patterns can be inverted. Note in Asynchronous operation the start. stop
and parily bits are not inverted. I the whele data stream is to be inverted use the

DATA POLARITY function, see page 2-19.
All ones

Alternating mark/space
User word {18 bits)

pattern from 3 bits up to 16 bits in length
can be set.

Highlight the YORD LENGTH setting then
use the keys at the bottom of the display

to select a word length of between

and

Use the cursor keys and the keys at the
bottom of the display to set the pattern.

APPLICATION { DATACOM ¥
INTERFRCE { ¥.24 1
T DYE 3 [ 8YNC ]

X CLUCK SOURCE [ INTERFACE J [1]
RX CLOCK SOURCE & INTERFACE ¥ (11
TH QUTPUT CLOCK SENSE (R3]
PATTERN [ USER PROGRAN }
HORD LENGTH 52 [101010101903013002
BLOEK LENGTH { AuUTO 3
ERROR RDB [ SINBLE 1

STATUS:
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To Select a FOX Pattern (Asynchronous TX Function Only)

Note No measurements can be made using the FOX pattern - its
i function is to enable you to verify that a terminal or printer is
w operating correctly.

Press {SETTINGS), highlight the PATTERN

. N APPLICATION [ DATHEDM H
setting then press {twice), then

INYERFRCE [ V.24 J
[ DTE 1 [ ASYNL I

select
CHARACTER LENGTH g3 S$TOP BITS [ 11
PRRITY I onDp ]
TX BATR RATE {ASYNC) [ 19.2 kb/s 3
PATTERN I
STRTUS:

o
== nne]

o —

The FOX test pattern has a selectable

FOX PATTERN CEARACTER CODE. The FuneTION [ % s 8K bATRCOM O
codes available depend on the data v ons pechRITY f NommaL 1

CHARACTER LENGTH settd

ress

RECEIVER SYNC LOSS { 8UT0 b
followed by to access THRESHELD L eow 3
1 Fox PATTERN
these settings. CHARACTER COTE ECE S
FLOW CONTROL i NONE 1
Character Length
2-bit
: STATUS:
o
. P
6-bit
5-bit

If the data CHARACTER LENGTH is set to ~7 or 8 ° bits, then the FOX test
pattern can be paced by setting the FLOW CONTROL to XON/XOFE.
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To Change Transmit and Receive Data Polarity

Press (QTHER) followed b

Highlight the TRAHSMIT DATA PGLARITY
setting, then select

FUNCTION [ TX & RX DIATACONM 1

TRANSHIT DATR POLARITY TR
RECEIVE DRTA POLARITY [ WORMAL 1

Highlight the RECEIVE DATA POLARITY

RECEIVER SYNC LOSS [ AUTE )

setting, then select THRESHOLD [ Lou 3
FOX PRTTERN

CHARRCTER CODE U AseI 3

FLOU GOKTROL [ MOKE ]

STRTUS:

AGRHAL EIHYERTED
ey W e

To Select a Test Period

Press (RESULTS ), highlight the TEST PERIOD setting then select either

; s selected, the measurement
wﬂl run continuously when started and

RESULTS DISPLRY { BRASIC RESLLTS 3]
can only be stopped with the Troanee 3
key. The ELAPSED TIME of
the measurement is shown at the bottom BIT ERRORS .
right of the dispiay. YEFG -
ES e
AVERAGE ER ‘i

ELRPSED TIME ..d ..h ¥ .. 5
STRTUS:

PRMUAL BIHGLE
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is selected, a single
measurement will be run over the penod
you select - from 1 second to 100 days in
units of seconds, minutes, hours or days.
The ELAPSED TIME of the measurement is
shown at the bottom right of the display.

To select the timed interval:

Highlight the numeric value using the
cursor keys then use the keys at the
bottom of the display to select the value
you want.

Highlight the time unit, then select either

- is selected, a single measurement
will be run over the number of bits
selected, between 10% and 10%° bits. The
ELAPSED BITS of the measurement are
shown at the bottom right of the display.

To select the bit interval, highlight the
bits value using the cursor keys then

select an interval between
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RESULTS DISPLRY L

BRASIC RESULTS 1

STORABE ¢ o

BIT ERRORS
%EFS

ES

AVERAGE ER

STETUSI

TE$T PERIOD [ SINGLE 1 [ O3 [ SECONDS]
OFF 1

ELRPSED TIME ..

RESUL.TS BISPLAY 4

BASIC RESULTS ]

TESYT PERICD | BIT 3
STORRBE { o

BIT ERRORS
XEFS

ES

AVERAGE ER

ELRPSER BITS

STATUS:

LEneTH TR
i

HURE
2




To Set Up Long User Words

You may select and store up to four words FUNCTION
of up to 128 bytes. For high error STORED SETTING NUMBER Lo 1
conditions you may select syne on any serTiv RETION torr 1
number of bytes. :1: FRLTORY BEFAULT SETTINGS

:
Press (OTHER). ¢

Select

W SLELL- RS
ANEOUS

Highlight BYTE LENGTH

select the number of bytes you want in FUNETION € LONG USER WORD 1
the pattern. USER WORD NUMBER Tt ]
BYTE LENGTH 1
3 3 SYNCHRONISATION LENGTH [ USER PROGRRHM )
Highlight SYNC ON and select ]
SEND LEFT WAND BIT
the number of error free bytes you want 1-16 { 80SOCOB0BNB00EE0BOEDGOSOLNE0ET 1
17-32 [ BOSOE0SOS0S0SOARARAARASSSSESSSED ]
the T1 Tester t¢ sync on, 33-48 | SOBUBOBUBCFFFFFFEFFFFFOLS0015001 ]
e X 49-64 [ BOO1B001B00ISOBEFFFFEFFFFFEFFFFE
Highlight LEFT HAND BIT SENT ol ik
S d 1 t & €5-80 [ SEB55E55S5S5SS5585S7TITITITITITITIVIY
- and selec

RST: to transmit the ©1-96 [ EEEEEEEEEFEEEEEEL665666666666666
. $7-112[ 99999999999999994444444444444444

313128] FFFPFFRFFFEFFRFFRFFEFFEFFFFFEFFFR
S i N S S T S S S M S '

(e

bits as displayed, or I  to transmit ernrus,
bits in the reverse order. CRET

e e

To change a byte FUNCTION [ LONG USER WORD 3

USER UORD NUMBER L
. . . BYTE LENGYH t 128
Highlight each of the two hexadecimal SYNCHRGNISRTION LGNOTH USER PROSRAM
1
SEND LEFT WAND BIT { FIRST
CharaCters fOr ﬁha’t byge and Seiec’t the 1~16 { S08GCCHI80SG0080B080808080L080B0

1
i
1
i
3
byt t. The bl lue is sh 1732 | BOBOECAOBOELBORARARRRRSSSESE5580 §
yte you want. & binary value 1s Shown 3348 [ B0BOBCS0BOFFFFFFFFFEFF0IS0018001 7
3

1

3

3

3

3

A T 2 I S AR MR
65-80 | 5 TTTTITTITTTIITNNT
21«96 [ CEEREEERLEEELEEDGH6L566686666665
97-112[ 99999999999999%0 4 44444444444444
118-128[ FRFFEEFPEFPEFFEFFFREFFRFFFFRIFFFEY

Curser On Bune RIOS ( 012001CGD

at the bottom of the display. 49-64 [ BODIB0UI1BU0LB0RSFFFFFFFFFFFFFFFF

Select

SERELHCRERSE

COFY T9 y %
FiGIT  MEHD LINE;




To Insert Errors into the Transmitted Data

If the data transmitted is to have errors inserted at a rate determined by the

ser:

Press (SETTINGS), then highlight the
ERROR ADD setting. If you want errors

added at a fixed rate during a test, select

Press the (SINGLE ERROR ADD) key to

insert the single errors.
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APPLICATION { DRTALON ¥
INTERFACE { v.24 3
£ DYE 1 [ S¥nNC ]
TX SLOCK SOURCE [ INTERNAL 3
RX CLOGK SOURCE ¢ INTERFACE ) (L1
TX GUYPUT CLOCK SENSE [11
TX DATA RATE (SYNC}H [ 96 kbss 1
PATTERN L 24181 1
£ HORMAL 1
BLOCK LENGTH L AYTO b
ERROR ADD

STATUS

B N

RPPLICATION t DATACOH H
INTERFACE L w.24 1

£ BTE 1 [ ASYNC ]
CHARACTER LENGTH T8y STOP BITE [ L}
PARITY { 003 b
T® DATR RATE (ASYNCY { 19.2 kv/s 3
PATTERN { 2r1s-1 1

{ MNORMAL 1
BLOCK LENSTH { 1
ERROR ADD [ 1

STATUS:




To Set up the Pattern Sync Loss Threshold
Press foliowed by

Highlight the RECEIVE SYNC LO

FUNCTION { TX & R¥X DATRCEM ]

TRBRSMIT BATA POLARITY E NORMAL ]

RECEIVE BRTR POLRRITY [ NORMAL k|

. RECEIVER SYNC LOSS

setting will appear on the display. THRESHOL 3 T
. . . FOX PATTERN

Highlight the THRESEOLD setting, then CHARRCTER CODE [Ascll )

FLOE SORTROGL { NONE b3
select

STATUS:

To Select a Block Length

Press (SETTINGS), highlight the BLOCK

LENGTH setting (near the bottom of the ERL T Wb

INTERFRACE [ v.24
{ DTE 3 [ ASYNC

display), then select

[SPIFEITPEN [

THARACTER LENGTH L &3 8TGP BITS{ !
{ ons

| is selected the block length will ::R;::ﬂ wre ownes [ 132 kbre 3
be equal to the PRBS length for PRBS '
patierns. For Fixed patterns, the block PATTERN [ 2tiss !
length is automatically set to 1E+3 (10%) sLoCK LenaTH — i
bins' ERROR ARDD { SINBLE 1

STATYS:

e
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To Store Results

Press (RESULTS), highlight the STCRAGE

setting then selectthe _S%I_T}Pling resolution RESULTS DISPLAY { BASIC RESULTS )

TEST PERIOD £ BIT 1 LENBTH [ iE4 }
sToresE MG

: Cor 1

The resolution affects the instrument ?IT ERRORS eee

storage capacity as follows: éng ceu %

# A 1 minute sampling resolution gives AVERAGE ER . : ‘ '
up to 1 day & hours of results. C eesn it

m A 15 minute sampling resolution gives STATUS:

up to 20 days of results.
m A 1 hour sampling resolution gives up
to 80 days of results.

Up to ten sets of results can be stored, the tests can have different resolutions.
Wher the store becomes full the oldest results are overwritten by the new.

Stored results can be displayed later as text or as graphs or they can be printed.

To Check Store Status and Delete Results from the Store

If you want to store a new test or want to view results graphically as you run
your test, then check the free space in the store. If there is not enough space
to store your new test then delete unwanted results, otherwise results will be
overwritten (you may loose results that you wanted to keep).
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To check the free space in the store:

p . followed b

‘and -

The TOTAL FREE space is shown as a
percentage of the total capacity of the
store at the bottom right of the display.

To delete results from the store:

Use the cursor keys to highlight the test
you want to delete (in the left column on
the display), then press DEL R
Note the last (or bottom entry in the
table) is the most recent test. D denotes a
datacom test and a T denotes a telecom
test.

28-MRR-1389
30-MAR-1989
30-MAR~1989
20-MAR-1989
30-MAR-1989
30-HAR-1989

06:37| B0 O0h Gim| (1%
061371 0Qd¢ 0Ok Gim | <1
06:38; 0l¢ G3h 19m | 80X
06:39 004 00h Oim | <1¥
07:08} 0G4 OCh Gim | <1H

DEMG

e
Q0¢ NDEh 44m STORE FREE T8TAL UsSEn | 80A
AT CURRENT 1 MINUTE FREE | 20X

SAKPLE PERIOB.

To Store Instrument Settings

Having set up the instrument, use the following to store the settings:

Press followed by :

Highlight the STOGRED SETTING NUMBER,
then select the number that you wa

settings to be stored under - from

FUNCTION [ STOREDR SETTINGS 3
STORED SETTING NUMBER [ 1 3
LOCK TGN 1
ACTION 1 eFF 3
SETTING

g FACTORY DEFRULT SETTINGS

(LI R R

STRTUS:

43 HURE
-
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To add a label next to the SETTING number:

Highlight the LOCK setting, then select
FUNCTION { STORED SETTINGS 1
STORED SETTING NUMBER {1 1
LOCK [ OFF 1
Move the cursor next to the number that cETTING ACT 10N U OFF 1
o FRCTORY DEFRLYT SETTINGS
you want labeled. 0 FACTORY DEFAULT SETTINGS .
2 Cnrrrorvraancanianasuisvsanunsbes 3
The label can be made up from the SR
alphabet A to Z, a space character and B oL i ]
numbers 7 to 9.
The ey aliows you to alternate STATUS:
i BFF an
between lefters and numbers. - -

ER and

keys allows you to
select the character you want.

The arrow keys at the bottom of the
display allows you to move between
characters in the label.

Highlight the ACTION setting, then select

£ Note that the LOCK setting
automatically changes to ON.

To Run a measurement
Press (START STOF), the green "if%‘dic&tor lights to show that the measurement is

TUNnIng.

Pressing again will stop the measurement if it has not already
stopped.
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Viewing BER Results

This chapter describes the tasks you may need to do to view datacom BER
results. To access tasks quickly refer to the following list of datacom BER
resuits issues for page references.

Do you want to view current bit error results? page 3-2

Do you want to view current alarm seconds? page 3-3

Do you want to view G.821 Analysis (synchronous data only)? page 3-3

Do you want to view current TX and RX rates (synchronous page 3-4
data only)?

Do you want to view results as graphs? page 3-5
Do you want to view current results as graphs? page 3-8
Do you want to view stored results as graphs? page 3-9
Do you want to view stored results as fext? page 3-10
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To View Bit Error Results

Press (RESULTS)-

is selected, a typical
set of displayed results is as shown.

To select EFS or %EFS before, during or
after a test.

Press {OTHER

Select

4 S is selected, a typical set
of displayed results is as shown.

For more details on bit error resulis, see
Appendiz B,
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RESULTS BISPLAY

TEST PERIOD [ MANUAL J

STORAGE [ L MINUTE RESGLUTICH ]
BIT ERRORS i0
“EFS 35.71%
ES 8

AVERARGE ER S.B6E-05

ELAPSED TIME O0d 00h QO0m 145
STRTUS:

FUNCTION £ MISCELLANEGUS 1
KEYBOARD {0cK [ OFF k]
BEEF ON ERROR [ OFF 3
DESELECTER TINESLOTS L 2%6~1 I

BISFLAY EFS OR ZEFS

STRTUS:

L1 __

RESULTS IISPLAY

TEST PERIOD [ mMAMURL ]

STQRABE [ § MINUTE RESOLUTION 3
BIT ERROR Count 10
BIT HRROR SECONMDS 9
XERRUR FREE SECONDS 29.1%
BLOCK COUNT 2]
BLOCK ERROR COURT 1]
BIT ERROR RATIQ 9. GE~0T
BLOCK ERROR RRTIO Feas
CLOCK SLIPS Q

#LBPSED TIME O0d GOh O0m 145




To View Alarm Seconds

Press (RESULTS ), then select

A typical set of displayed alarms is as

shown.

For more details on Alarms, see Appendiz

D.

RESULTS DisPLAY T

TEST PERIOD [ MRNURL ]
STORABE [t MINUYE RESGLUTIGN 3

DRATA LOSS
PATTERN LOSS
CLOCK LOSS
POWER LOSS

oMo o,

ELRPSED TIME 004 00k O0m 13s
STATYS:

ALL RLRRM

ESULTS

SECONDE

The instrument must b
PERIOD must be set to

then select

Press (RESULTS

A typical set of displayed results is as

shown.

For more details on G.821 Analysis, see

Appendiz C.

RESULTS DISPLAY

TEST PERIOD [ mAnysL I

AYAILABILITY 190. 002
UNAVALLABLE SECONDS ¢

ERRORED $ECONDS 1% 9%5.004
SEVERELY ERROGRED SECS ° 0.004
DESRADED MINUTES i 100,004
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To View TX & RX Rates (Synchronous Data Only)

The instrument must be set for synchronous data.

Press followed by then
: RESULTS DISPLAY [0 T5 T RE RHTES )

select

TEST PERIOZ [ MANUAL 1]
STORRGE [ i MINUTE RESQLUTION 3

A typical TX/RX frequency display is as
shown. T® FREQUENCY 8600 Hz
RX FREQUENCY 9600 Hz

HORE
- -
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To View Resuits as Graphs

Graphs make it easy to see how errors and alarms relate to each other, and to
time. Knowing when and how often errors occur can help vou pinpoint their
cause.

You can display:

m Up to 1 day 8 hours, 20 days or 80 days of results depending on the sampling
resolution selected - see page 2-23.

m A specific part of a measurement in detail by zooming-in to a specific time.
‘Three graphs are available for display, but only two can be shown at a time.
The graphs available are:

m Bit Errors
m Block Errors
m Alarms

A graph of results can only be displayed if a sampling resolution of 1 minute,
15 minutes or 1 hour is selected before you run your test, see page 2-23.

Press (GRAFHS).
There will be two graphs displayed.
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|

aoee g0 gpwe 1200 0Owo

ity CHANRGE CRT) HERE,
IN UFFER - -

To View All Error and Alarm Results

If the setting (in the middle box at
the top of the display) is 60 MINS/BAR,
then all error and alarm results may be
seen.

ip:00

20100

HURE
ot I |

TEXT

1 HANGE
RESULTS

UEPER

If the setting is not 80 MINS/BAR, then use the

The

function is a repeating fixed sequence:

w 60 MINS/BAR, 15 MINS/BAR. then 1 MIN/BAR if a ! minute sampling
resolution has been selected.

m 50 MINS/BAR then 15 MINS/BAR if 2 15 minute sampling resolution has been
selected.

w 80 MINS/BAR, only if a 60 minute sampling resolution has been selected.

You may now want to look in more detail at a specific part of the results.
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To View Measurement Results in Detail

Use the cursor keys to move the cursor on the display to the time of interest (the

Use the

A typical display at 15 MINS/BAR is
shown here.

A typical display at 1 MIKS/BAR is shown
here.

You can view results that are not
currently on the display as follows:

Move the cursor to either right or left
end of the display as appropriate.

Press the curscr key once more to
display the next set of results.

' start time and date is shown in the fop right box on the display).

unction to select either 15 MINS/BAR or 1 MINS/BAR.

HLARNS

DERQ

Bgres

palETi
N

fg:00 poee [2:00

CHATSE HORE
LOHER Musmmmim

agies

UEPER

AING GRT
01 e are-10es 053 00

BLOCK
ERROR
GOUNT

ALARNS

0530 OBes

CHALiLE MORE
-

LOUER

0515

UPFER
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To View Current Results as Graphs

If you want to view current results as a graph while you are running a test
or at the end of a test, then the sampling resclution must be set to either 1
minute, 15 minutes or 1 hour before you run the test.

When a sampling resolutions is selected and you run a test, results are logged
into the instrument results store. Note, if results are already in the store, the
oldest will be overwritten if there is not enough space to store your current
test. Before you run your test see how much free space is available, see page
2-23. It may be necessary to delete unwanted tests.

Press (GRAPHS ).

How vou view these results is describe in
To View Results as Graphs, see page 3-5.

o i {
agees g0 0:00 oo

ZOTH MORE i
- . e g
L & e =

3-8 Viewing BER Resuits




To View Stored Results as Graphs

Press (GRAPHS) followed by
'ff'_ and
access the store status table.

Use the cursor keys to select the test you
want (in the left column on the display).
Note the last (or bottom entry in the
table) is the most recent test. D denotes a
datacom test and T a telecom test.

To select EFS or BEFS press
and select "

Press

~53 | 28-MAR~1989 |14 15 00d 00k Qim | <1z
-40 | 30-MAR~1969 |06: 37| 00d o6k Olm | <1Z
~8T | 30~-MAR-198% (06187 00d OCh Olm{ <1X
DEMG | S0-MAR~1989 {06:3€1031d C3h 19m | BOZ
-1D | 89-MAR~198% {06:39{ 004d GOh Qim | <1X
IEE] | co-mAR-1989 jo7:08| 004 OOk Oim i <1z

SAMPLE PERIGD.

00 06k 44m STUORE FREE LSER | 80X
AT CURRENT | MINUTE

TOTAL paye | 20u

4 DELETE DELETE
STORE ALL

How you view these results is describe in To View Resulls as Graphs, see page 3-5.
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To View Stored Results as Text

Press followed by
RE - and
access the store status table.

to

Use the cursor keys to select the tesi you
want (in the left column on the display).
Note the last (or bottom entry in the
table) is the most recent test. D denotes a
datacom test and T a telecom test.

Use and
results and instrument settings.

to access

A typical main instrument setting display
is shown here.

A typical error results display is shown
here.
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28-MAR~1589

-4 | 86~MAR-1989 |06:37
-7 | 30-MAR-1989 [06:37
DEMOD | 30-MAR-19B9 |06:38
-1l ! 30~MAR-19B9 |06:39
MY : 20-MAR-1989 |07:08

Olm | <12
004 0Ok Olm <%
00d OQh Olm 1%
0id 83k 19m a0z

00d OSh 44m STORE FREE
AT CURRENT 1 MINUTE

064 60k Dim | <ix
0Bd 80k Oim | <1%
USED | 80%

TOTAL ppeg | 20%

SRAMPLE PERIOD.

STATUS:
BFERPH
RESULTS

BELETE
BLL

[*-EET

LAST SAT 1~APR~198%

OYr2S
SRT  I-APR-1%89

HP3?TI2A DRTACOH
INTERFRCE

TX CLOCK SOURCE
RX CLOCK SOUURCE

T¥ DATR RATE
TX DATR POLRRITY

RX DATA POLARITY
RX S¥MC LOSS

PRATTERN
BLO0K LERBTH
STRTUS:
STRRE
STRTUS.

FRINT [ FREY
FAGE

sETTINGS
V.24 DTE  SYNS

INTERNAL
INTERFALE

#6000/ s
NORnaL

NORMAL
LOY THRESHOLD

2726-1 (NORMAL)

AUTS

HEXT
alis

05:24 a%5:25
LAST SAT I-APR-198% SET  1-APR-158%
BIT ERRGR RESULTS
BIT ERRORS 12 EIT ER 1.08~04
ERROR SECS 12 XEFS . 00%
BIT ERROR RNRLYSIS
unAyar, SECS U XAVRIL 100.00%
ERRURED SECS 12 10G.00%
SEY ERR SECS 0 . 007
DEG. MING H 106, 007
BLOCK ERROR RESULTS
BLK ERRORS I OBLK ER 1. 68400
BLK QOUNT H
CLOCK SLIFg ]
ELAPSED YINE O00d O0h Ofm 12s
STATYS:

FRINT




A typical alarm seconds results display is
shown here.

05t 40 a5:141
1-RPR-198%9 SAT (-APR-1989
ALARM SECONDS

POWER LOSS o
DATA LOSS o
FPATTERN LOSS 2
CLOCK LOSS 1

ELAPSED TIME 004 00k OOm 12s

STATUS
STIRE FRINT FERY HERT
FHSE FREE
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4

Printing BER Results and Settings

This chapter contains the tasks you need to do to print results and instrument
settings. To access tasks quickly refer to the following list of printing issues for
page references.

What printers are suitable? page 4-2
What baud rates, character format and pacing can be used? page 4-2
What cables do you need? page 4-3
Do yvou want to use an HP ThinkJet printer? page 4-3
Do you want to use an non-HP printer? page 4-6
Do vou want to print results at timed intervals? page 4-8

Do you want to print {on demand) current resuits and settings? page 4-8
Do you want to print current results as graphs? page 4-9

Do you want to print results stored in the instrument? page 4-10
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Printer Selection

The printer can be any 80-column printer (recommended type HP 2225D
ThinkJet}, or any 40-column printer with 80-column condensed format
capability. Printers must also have a serial V.24/RS-232 interface.

To Select Baud Rate, Character Format and Pacing

The baud rate, character format and pacing of the printer being used must be
compatible with the HP 377224 or HP 37732A:

Baud Rate 300, 600, 1200, 1800, 2400, 4800 or 9600

Data Bits 8

Parity None

Stop Bits Tor2

Pacing ENQ/ACK, Xon/Xoff or DTR*

* If an alternative {non Hewlett-Packard) printer is used then its pacing must
be DTR.
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Cable Connection - (DCE to DTE)

The accessory cable HP 15714A may be used to connect the printer to the
RS-232 port (which is next to the ACCESSORY port on the side-panel}
provided the printer connector is a 25-way subminature D-Type, otherwise a
suitable DCE to DTE cable connection will have to be made.

Using a Hewlett-Packard Printer - HP 2225D ThinkJet

This section shows you how to set up the baud rate, character format and
pacing when using an HP 2225D ThinkJet 80-column printer. The HP 2225D
ThinkJet is configure by the RS5-232 switch settings on the rear of the printer.
The printer switch settings are shown below:
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Press (OTHER), then select

FUNCTTON

R3232 { H-# PRINTER 1

PROTOCOL I KON/ROFF )
SPEEYD I 96230 BAUD]

PARITY ( NONE J{8-bit dava)
STOP BITS s H

STATUS:

Highlight the RS232 setting, then select

FUNCTION { RS232 PORT 1
R$292 b - prliiier |
PROTOCOL [ HON/ROFF ]

SPEED [ 9600 BRUE)
PARITY { HONE Ji8-bit clatal

$TOP BITS [

STRTUS:

Highlight the PROTOCOL setting, then

B FUNCTION [ RS232 PBRT T
select .

RB82%2 { H-P PRINTER 3

PROTOCOL [ OB AGFE 3

$PEED { 950G BAYD)
PRRITY ( NONE 1ig-bit datal
STOP BITS {1 b

STATUS:
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Highlight the SPEED setting, then select

Highlight the STOP BITS setting, then

STRTUS:

2400

FUNCTION { RS2Z2 PORT 3
RS232 [ H-P PRINTER k|
PROTRCOL { RON/KOQFF 3
SPEED waf EAUN Y
PARITY § NOHE 1(g-biv dava)
$TGP BITS {1t ¥

RORE
- -

FUNCTION { RS232 PORT h]
R$232 [ H~P PRINTER 3
PROTOCOL [ oFF 3
SPEER [ %00 BRUD }

PRRITY { NONE Y{8-kit datal
STOP BITS
STATUS:

b s —— e

Printing BER Results and Settings 4-5




Using an Alternative {(non Hewlett-Packard) Printer

This section shows you how to set up the baud rate, character format and
pacing when using an alternative (non Hewlett-Packard) printer.

P

OTHER]) then select

Bighlight the RS232 setting, then select

4-6 Printing BER Results and Settings

FUNCTION
R&z222 [ H-P PRINTER ¥
PRCTOCOL [ XONAXOFF 3}
SPEED [ 9680 BRUD]
PRRITY U MONE 1{8-biv dara)
STOF BITS [

PGS
kL]

FUNCTION { RS232 PORT 3
R3282 b SLTERNATE FRINTER ]|
PRINT BTYLE [ COMPRESS ]

FROTOCOL { DIR )
SPEED [ 9500 BAUD]
FARITY { HONE 1ig-bit daval
§TOP BITS [ 1 1

H~F LT,
w0t WerinTer BerTHTER




Highlight the PRINT STYLE setting, then

select NORMAL for an 80-column printer

or | for a 40-column printer.

Highlight the SPEED setting, then select

Highlight the STOP BITS setting, then select

FUNCTION

[ RS2%2 PORT 1

RE232

PRINT STYLE H§

[ ALTERNRTE PRINTER bl

EQHFFESS

STRTUS;

2400 ERE
:

PROTOCOL ¢ BTR 3
SPRED [ 5600 BRUD)
PREITY 1 NONE Yi8-biz datal
$TOP BITS [ 3
B e

FUNCTION { RS282 PORT 1
RS232 t RLTERNATE PRINTER b]
PRINT STYLE [ COWPRESS 1
PROTOCOL { BTR )
SPEED 7 Lnn EMUD
PARITY ¢ HOME Hifmbit data)
STGP BITS [ %

HORE
.

FUNETIO0K

[ RS23Z PORT 1

REZBR

PRINT STYLE
PROTGEO
SFRED

PRRITY
STOP RBITS

STATYS:

e e —

[ RLTERNATE PRINTER 3

{ COMPRESS ]
£ DTR ¥
{ 94600 BAUD]

¢ NONE ) i8~biv daval
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To Print The Results of the Current Test at Timed
Intervals

Press ‘
Select -
Highlight AUTO TRIGGERED PRINT
Select the print interval you want.

To Print Current Results and Settings (on demand)

The key on the front panel of the HP37722A or HP 377324
enables the user to print a snapshot of results and instrument setlings at
any time during a test or after a test. If you print results during a test the
measurement results are printed but may not be meaningful.

Press (PRINT NOW].
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To Print Current Results as Graphs

Note A sampling resolution of 1 minute, 15 minutes or 1 hour must
i be selected before vou run your test, see page 2-23.

The current results can be printed as graphs at the end of the test. The graphs
will be identical to those shown on the display. Three graphs are available for
display (only two can be displayed at a time), all three are printed. To set the
graph time base settings, see pages 3-5 to 3-7.

A facility is provided to print from the cursor to the end of the graph.

Press (GRAPHS ).

Ensure the displayed graph time base is
set to what you want, see pages 3-5 to 3-7.

Press

RLARNS

Gerey  t2et (OISO

Select a print of the displayed screen

or set the cursor to where
vou want the print to start and print the
remainder of the graph with
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To Print Stored Results

Note A sampling resolution of 1 minute, 15 minutes or ¥ hour must
I have been selected for results to be stored, see page 2-23.

v

Up to 10 sets of results can be stored (both datacom and telecom results can
be held in the store), each set of results is date and time stamped.

Stored results can be printed as text or as graphs. To print stored results you
must:

m Display the table of stored tests.
u Select the test you want to print.

m Select the result format - text or graphs.
For graphs, the printout is identical to the graphs shown on the display.
There are three graphs stored (only two can be displayed at a time), all three
graphs are printed. To set the graph time base settings, see pages 3-5 to 3-7.

To Select a Stored Test

PIeSS GRAPHS fOHOWe m‘@
; an -
-5
-7
Use the cursor keys to select the test you -4
: %5 | 28~MAR~1989 {10:15} 004 OCh OIm (534
want. The D and T in column one on the 49 | 30-MAR-198% |06:87| 00 BOh Dim | <12
. -37 | 30-#AR-1989 |06:37|00a OCh DIm | <iX
display denotes a datacom and telecom JEND | 30-mAR-198% |06138|0ic Ok 19m | 8OZ
) <10 | 30-MAR-198% |06:39|90¢ 8Oh OIm | 1%
test respectively. B0-KAR-190F |07: 08|00 B0 Oim | <1%
000 O6h 4&n STORE FREE | opo USED| 80X
AT CURRENT 1 MINGTE FREE | 20%
SAMPLE PERIOD.
ALL
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To Print Text Results from the Store

Having selected the test you want as shown in To Select a Stored Test on page
4-9:

Press | B Ba:5E 04157
SAT 1-APR-1989 | SAT 1-APR-198%
HPETTIZR BATACOM SETTINGS
INTERFACE V.24 DYE SYNG
T4 CLOGK SOURCE INTERNAL
R¥ CLOCK SOURCE INTERFASE
T# DATR RATE $500b/s
T DRTR POLARITY NORMAL
RY DATR POLARITY NORMAL
RY SYNC LOSS LOY THRESHOLD
PATTERN 2420-1 (NORMRL}
BLOCK LEHGTH AUTS
STATUS:
SToRe @ GRREH @ PRLHT PREY HEXT
syaTUS PRESULTS ) PASE eASE

To Print Graphic Results from the Store

Having selected the test you want as shown in To Select a Stored Test on page
4-9:

Press .. Ensure the

displayed graph time base is set to what
you want, see pages 3-3 to 3-7.

STOPCR -1 ™ e
P 01 /g:ﬁ—zggs 05: 00'

%00 gs118 050 545
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Select a print of the displayed screen

- or set the cursor to where
you want the print to start and print the
remainder of the graph with
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Using and Checking Control Circuits

This chapter describes the tasks you may need to do to use and check control
circuits. To access tasks quickly refer to the following list of datacom test
issues for page references.

Which datacorn interface is to be used? page 5-2
Is the Datacom Analyzer to emulate a DTE or DCE? page 5-3
Do you want to view the current state of all the control circuits? page 5-4
Do you want to measure RTS-CTS (RS-CS) delay? page 5-6
Do you want to measure the delay between any two events? page 5-8
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To Select the Datacom Interface

Press to highlight the
ENTERFACE Settil’lg. APPLICATION ¢ DATRCOH 3

INTERFACE

I

Listed below are the available settings: R LR

CHRARACTER LENGTH 71 STOF BIYS [ 12
I

PRRITY [ opn

TX DRTA RATE {RSYNC} [ 9600 b/s 3

PETTERN L 2r20~1 ¥
I HORMAL b

BLOCK LENGTH [ RAUTO ]

£RROR ADS [ SINGLE i

STATUS:

VoEd W ll
__TEEN

Hall
UNTERN

Only one interface is active at a time. For more details on datacom interfaces,
see page 2-4.

Note
i

v

timing is not available if you select
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To Emulate a DTE or DCE

Press (SETTINGS), then use the cursor key

M M 4 APPLICATION { DRTRCOM 3
ht the terminal emulation i °
i i INTRERFRCE { ¥.24 3
T © Asvic ]
LCHARACTER LENGTH {71 sroe 23781 1)
PRRITY { ¢bb 1
TX DATR RATE (RASYNC) { 9680 b/s 1
PATTERN 2720-1

BLOCK LENGTH
ERROR RARD

AuT2

{
{ NORMAL
L
[ SINGLE

[EFRAFE

STATUS:

| M M

When the emulation setting 1z changed,
the EMULATE indicators on the
Datacorn Module change state.

EMULATE

O DTE
% DCE

{‘;j;- DENOTES LIT INDICATOR

For more details on emulation, see page 2-7.
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To View the Current State of All Control Circuits

If you are testing synchronous data:

Press (RESULLS ) followed by M@RE, then

RESULTS DISPLRY {COHTROL CIRCUITES

ity
hewt)
select B3R
BRI
Bt CT$
Or R1 RTSE Y 3 L) 13 T T T T T 13
Q "s 168
. )
If you are testing asynchronous data: S \ kanoE [ 100ms 3
P RESULT hen select
E : - SWEEP t STHPPED ]

RYS [ OFF 1 BER [ OFF }
STATUS:

HORE.
-

ight the TRIGGER setting, then select

RESULTS RISPLAY {CONTROL CIRCUITS]}
KON
D
ISR,
DTR
Et CTS
Rt RTS

LA S sau B L
o mE 100
TRi6eER (IS RANSE [ (00ms ]
SWEEP [ STOPPED 3

RTS { OFF 1 DTR [ OFF ]
STATUS:

LGRS SINGLE REFEAT
. ON A aN A
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Highlight the RANGE setting, then select
the period for which the instrument will
sweep, once it has been triggered - either

Highlight the SWEEP setting, then select

will be displayed for the
period selected in the RANGE setting, then
the status of all the control circuits will
be displayed graphically.

RESULTS DISPLAY

[CONTROL CIRCUBITS)

Bt
At

TRIBGER
SUREP

STATUS:

RTS L GFF ]

Bk
3D
b5,
BYR,
£rs

RTS
¥
bl

[ MANUAL

{ STOPPED

BTR [ CFF ]

RESULTS BISPLAY

LEONTROL $IRCUITS]

Iliiﬂilll
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e s

. T

¥
seconds ja)

1 RANGE [ 100ms ]

[ FLHHIHG )

noN
LD
DSR
DTR
£TS
RTS
ey
2
TRIGGER [ MANUARL
SUEEP
RTS { OFF }
STATUS:

DTR §{ OFF 21




To Measure RTS-CTS (RS-CS) Delay

If you are testing synchronous data:

Press followed b

or

If you are testing asynchronous data:

Press RESULTS the,_n select

Highlight the TRIGGER setting, then select
either ;

Note that the DELAY A-B setting appears
on the display - below the TRIGGER
setting, and that the trigger sense is
shown next to the control circuit names
on the graph.

- is selected, then you can
view the status of the control circuits
when a particular event occurs.

s selected, then you can

view the status of the control circuits each

time a particular event occurs.
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RESULTS RISPLAY

RON
BCN
SR
BTR
BT CTS
At RTSH
o ns 190
TRIGBER [ MANUAL 3 RARGE [ iGOms I
SuBEP £ STOPPED X

RYS [ OFF ]
STAT

BYR E OFF 3

HORE
T L1

RESULTS DISFLAY

[CONTROL CIRCUITS]

non
o
DER
oYR
Bt ©¥§
;53 m‘s'

0

DELARY
TRIGBER

DELAY R-3 [ FIXED RTS/CTS]

SUEEP [ SToP

RTS { OFF 3 I
STATUS:

HEFPEHT
ot &8

PED 1

TR [ OFF ]




Highlight the RANGE setting, then select
the period for which the instrument will
sweep, once it has been triggered - either

B setting, then
(for V.24 interface)

(for V.11 or V.35

Highlight the SWEEP setting, then select

- will be displayed until RTS
g gh, then for the period selected in
the RANGE setting.

The RTS/CTS (RS/CS) delay will then
be displayed both graphically and as a
measured value.

RESULTS DISPLAY ELONTROL CIRCUITSY

Haw
YS!

PSR

2R

Bt ©TS
At RIS
;

T T T T T
b} ms 100

DELRY var WS

TRIGGER ‘L SIMBLE ON R ] RANSE

DELAY A~B [ FIREX RTS/CTS]

SUEEP { STOPPED 1
RTS [ OFF ] BIR { OFF ]
STRTUS:

RESULTS BISPLAY {CONTROL CIRCUITS:

MON
DO
ISR
TR
Bt CT3
&t RTS
e e B o e e e s
[+ ns 100
BELRY rvnn RS
TRIBSER £ SINGLE ON A ] RREBE [ 10Oms 3
ELAY -3 (IEEENERZINEN
SWEEP L STORPED 1

RTS { OFF 2

DR { OFF ]

RESULTS RISPLAY fCONTROL CIRCUITSZ

MON:
ey}
BSR
BTR
Bt CT§
AT RTS —
k) ms 100
DELAY sies BS
TRIGSER f SINGLE QN A ] RANBE [ I0Oms ]
DELRY A~B [ FIXED RTS-LTH]

SUEEP

BYR [ G¥F 1}

RTS [ OFF ]
$TATUS:

L1
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To Measure the Delay between any Two Events

If you are testing synchronous data:

Press followed by then

RESULTS DISPLAY [CHHTREL CIRCUITS]

MCH]
piiosi]
select Jita: e
DTR|
Bt ©TS
Or ﬁ? RTS T T T T T T T
[&] ms 100
If you are testing asynchronous data:
TRIGBER { MANURL 1 RANGE [ 100ms ]
P RESULTS ), then select
: ¢ S SWEEP [ STOPPED 3

RTS [ OFF ] DR [ OFF }
STATUS:

MERE
-

Highlight the TRIGGER setting, then select

- RESULTS DISPLAY {CONTROL CIRCUITE]
either Oor :
E MOR
felwas
Note that the DELAY A-B setting appears 258
; . B CTS
on the display - below the TRIGGER AR .
setting, and that the frigger sense 1s o »s 100
1 3 DELRY .
shown next to the control circuits names TRIGEER  (METNDAANENCENR RANGE [ 100n: )
on the gl'aph. DELAY A~B [ FIRED RTS/CTSY
SUEEP I STOFPED T
is selected, then you can RTS [ GFF ] TR I OFF 3}
STATUS:

view the status of the control circuits

when a particular event occurs.,

is selected, then you can
view the status of the control circuits each
time a particular event occurs.
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Highlight the RANGE satting, then select

the period for which the instrument will RESULTS BRSPLAT LOONTRGL CIRCUITS

sweep once it has been triggered, either ggg

BTR
Bt LTS
At RTS

A s e s s 2 o
a ms 108

BELRY aere WS

YRIGEER [ SINGLE ON A 1 RANGE

TELRY R~F [ FIXED RTSACTSI

SUERP t STOPPER 3

RTS [ OFF 3 DIR [ OFF ]
55

STRT
.

Highlight the DELAY A-B setting, then

Se]_ect RESULTS RISPLAY [CQMTROL CIRDUITS]

MON|
peina)
TSR
ITR
BY LT8
A1 R'FS=

LI e L S S B e e
e ns 160

DELRY - HS

TRISGER [ SiMBLE

3 RANGE [ 100ms ]
RE G A [ RTSIC4

B { CYSI{t}
SUEEP [ STOPPER 3
RTS$ { OFF ) BIR [ OFF )
STATYS:
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Highlight the & setting, then select the
first control circuit you want to monitor

events on -
KON (for V.24 interface). Then select
the trigger sense (rising edge or falling
edge}.

Highlight the B setting, then select the
second control circuit to

mouitor events on -

(for V.24 interface).
Then select the trigger sense (rising edge
or falling edge).

Highlight the SWEEP setting, then select

will be displayed until event 4
occurs, then for the period selected in the
RAKGE setting.

The delay will then be displayed both
graphically and as a measured value.
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General Information

Introduction

This manual contains information which allows the user to operate and
calibrate the datacom part of the HP 37732A Telecom/Datacom Analyzer or
the HP 15901 A Option 801 Datacom Module when fitted to the HP 377224
Digital Telecom Amnalyzer.

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.

Specification

Instrument specifications are listed on page 6-5. These specifications are the
performance standards or limits against which the datacom part of the HP
37732A and HP 15901A Option 601 (when fitted to the HP 37722A) are tested.

The telecom specifications for the HP 37732A are contained in the HP 37722A
Digital Telecom Analyzer manual.
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Safety Considerations

‘T'his 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.

Instruments Covered by Manual

If you have a HP 37732A Telecom/Datacom Analyzer then there is only one
serial number. If vou have a HP 15901A Option 001 Datacom Module fitted to
a HP 37722A Digital Telecom Analyzer then there are serial numbers on both
the Datacom Module and the Digital Telecom Analyzer. A general description
of serial numbers is contained in the following paragraphs.

Attached to the instrument is a serial number plate. This serial number is in
the form XXXXUXXXXX. It is in two parts; the first four digits and the letfer
are the serial prefix and the last five are the suffix. The prefix is the same

for all identical instruments, it changes only when a change is made to the
instrument. The suffix however, is assigned sequentially and is different for
each instrument. The contents of this manual apply to instruments with the
serial number prefix(es) listed under SERIAL NUMBERS on the title page.

An instrument manufactured after the printing of this mannal may have a
number prefix that is not listed on the title page. The unlisted serial number
prefix indicates the instrument is different from those described in this manual.
The manual for this new instrument is accompanied by a Manual Changes
supplement. This supplement contains “change information” that explains how
to adapt the manual to the new instrument.

In addition to change information, the supplement may contain information for
corTecting errors in the manual. To keep this manual as current and accurate
as possible, Hewlett-Packard recommends that you periodically request the
latest Manual Changes supplement. The supplement for this manual is
identified with the manual print date and part number, both of which appear
on the manual title page. Complementary copies of the supplement are
available from Hewlett-Packard. For information concerning a serial number
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prefix that is not listed on the manual title page or in the Manual Changes
supplement, contact your nearest Hewlett-Packard office.

Options Available

The options which may have been ordered with the HP 37732A
Telecorn /Datacom Analyzer are as follows:

Option 002 Unframed pattern generation and measurements at 8 Mbit/s.
Option 003 Framed/unframed pattern generation and measurements at
704 kbit/s.

Option 004 Replaces four BNC connectors on the unbalanced ports with
small Siemens connectors.

Option 005 Sub rate testing, timeslot access, tone generation and
measurement.
Option 006 Timeslot access, tone generation and measurement.

Option 908 Rack mount kit.
Option B12  Battery Power Source (rechargeable).
Option HOS Bit error counting suppressed during pattern sync loss.

Option V01 Virtual remote operation (needs HP 15800A virtual remote
software).

Option X538  X.58 testing.

To check which options are fitted - Press the key on the front panel
then select
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Accessories Supplied

The accessories that are supplied with the HP 37732A Telecom/Datacom
Analvzer and the HP 15901A Option 001 Datacom Module are as follows:

Accessories Supplied Part Number

Power Cord* See Installation Chapter
Qperating and Calibration Manual HP 15901-90000

V.24 Patch Wires (6 off) HP 15801-60003

V.11 to X.21 Adapter BP 15901 -60005

* Only supplied with the HP 37732A.

Accessories Available

The following accessories ate available and may have been ordered with the
Telecom /Datacom Analyzer:

HP 15510A

HP 15511A

HP 15512A

HP 15525A

HP 15525A
Opt 003

HP 15713A

HP 15T16A

Protective monitor probe with BNC connectors for 75 2
unbalanced systems.

Protective monitor probe with 3-pin Siemens connectors for
120 Q balanced systems.

1m (3 ft) test cable with two 3-pin Siemens male
connectors.

1.3 m (4 ft) coaxial test cable with two BNC unbalanced
75 { connectors.

1.3 m (4 ft) coaxial test cable with two small Siemens
unbalanced 75 §} connectors.

19-inch rack mount kit - not suitable for instruments fitted
with Battery Option B12.

19-inch rack mount kit - suitable for instruments fitted
with Battery Option B12.
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HP 922048

HP 15692A

HP 15708A

HP 15710A
HP 2225D
HP 15714A
HP 5060-4462

25-way V.24 Cable, 25-pin female D-type - 25-pin male
D-type, length 1.2 m (4 feet).

37-way V.11 Cable, 37-pin male - 37-pin male, length
3 m (10 feet).

V.35 Cable, with male connectors at each end, length 3 m
(10 feet).

Carrying Case.

Printer, ThinkJet RS-232.

Cable, Telecom/Datacom Analyzer - HP 2225D Printer.
RS-232 Test plug (for connector on side panel).

The following accessories are available and may have been ordered with the HP
15901A Option 001 Datacom Module:

HP 15712A 16-inch rack mount kit - used in conjunction with rack
mount kits for the HP 37722A.

HP 922045 25-way V.24 Cable, 25-pin female D-type - 25-pin male
D-type, length 1.2 m (4 feet).

HP 15692A 37-way V.11 Cable, 37-pin male - 37-pin male, length 3 m
(10 feet).

HP 15708A V.35 Cable, with male connectors at each end, length 3 m
{10 feet).

Specification

This section contains the specification for the datacom part of the HP 377324
Telecom/Datacom Analyzer and the HP 15901A Option 001 Datacom Module
(when fitted to the HP 37722A).

The telecom specifications for the HP 37732A are contained in the HP 37722A
Digital Telecom Analyzer manual.
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Except where otherwise stated the following parameters are fypical or
nominal. They provide a useful indication of the typical, but non-warranted,
performance characteristics.

DATACOM INTERFACES

The four datacom interfaces are provided via three connectors on the Datacom
Module’s front panel. Only one interface is active at any time. The active
interface connector is indicated by an adjacent LED.

V.24

General

Privers

Receivers

Equivalent to RS-232/V.28
25 pin D-subminiature connector via Breakout.
Maximum data rate 128 kbit/s.

Output voltage (into 3 kQ to 7 ki)
~12V to —5 V: Binary 1 / Mark / OFF
+5 V to -++12 V: Binary 0 / Space / ON
Slew rate 30 V/us maximum.

Short circuit current less than 50 mA.

Input voltage:

0 V max: Binary 1 / Mark / OFF

+2 V min: Binary 0 / Space / ON

Maximum input voltage £18 V.

Input impedance 3 k{2 to 7 k& in parallel with four-state mdicators.

Pin Assignments Pin assignments per ISO 2110-1980 (EIA-232-D)
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The following interface circuits are implemented:

Pin Circuit Name V.24
1 | Shield*
2 | Transmitted Pata ™D | 103
3 [ Received Data RD i 104
4 ]Request to Send RTS | 105
5 |Clear tc Send CTS | 106
6 |Data Set Ready DSR | 107
7 [Signal Ground 102
8 |Data Carrier Detect DCD| 109
15 | Transmit Clock (DCE Source) | TC | 114
17 | Receive Clock RC | 115
20 {Data Terminal Ready DTR{ 108
24 | Transmit Clock (DTE Source) {XTC} 113

* Connected to chassis. May be connected internally to signal ground.
All other pins are unconnected.
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V.11

General

Drivers

Receivers

Pin Assignments

Equivalent to RS-449

37 pin D-subminiature connector.

All ten balanced circuits are implemented and conform
electrically to V.11 (RS-422-A, X.27).

Signal polarity:

A —ve wrt B: Binary 1 / Mark / OFF

A +ve wrt B: Binary 0 / Space / ON

Terminated or Unterminated operation.

Differential output voltage:

2 V minimum into 100 0

8 V maximum open circuit

Rise time 80 ns typical.

Short circuit current less than 180 mA.

Differential input threshold voltage £0.2 V.
Input impedance:

Terminated:100 Q

Unterminated: 10 k{2

Pin assignments per IS0 4902-1980 (RS-449}.
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The following interface circuits are implemented:

Pin Circuit Name V.24
1 |Shield*
4 |Send Data (A) SD | 103
5 |Send Timing (A) ST | 114
6 | Receive Data {A) RD | 104
7 | Request to Send (A} | RS | 105
8 |Receive Timing (A} | RT | 115
9 |Clear to Send (A) CS | 106
11 | Data Mede (A) DM | 107
12 | Terminal Ready (A) | TR| 108
13 | Receiver Ready (A) jRR1} 109
17 | Terminal Timing (A) | TT | 113
19 | Signal Ground 5G| 102
22 |Send Data (B) SD | 103
23 |Send Timing (B} ST | 114
24 | Receive Data (B) RD| 104
25 | Request to Send (B) { RS | 105
26 1 Receive Timing (B) | RT | 115
27 |Clear to Send (B) CS | 106
29 | Data Mode (B) DM} 107
30 | Terminal Ready (B) i TR | 168
31 | Receiver Ready (B) |RR; 109
35 | Terminal Timing (B) | TT | 113

* Connected to chassis. May be connected internally to signal ground.
All other ping are unconnected.
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X.21 Leased

(General Leased (point-to-point) operation as specified by X.21.
15-pin D-subminiature connector via adapter block plugged

into the V.11 interface.

All X.21 circuits are implemented, with the exception of
byte timing (circuit B), and conform electrically to X.27

(V.11, RS-422-A).

Pin Assignment

The following interface circuits are implemented:

Pin assignments per ISQO 4903-1980.

.l
E

Circuit Name

—
HOQDOOO}U‘%WE\DM

-
[ N

Shield*

Transmit (A)

Control (A}

Receive (A)

Indication (A)

Signal Element Timing (A)
Signal Ground

Transmit (B)

Control (B)

Receive (B)

Indication (B)

Signal Element Timing (B)

o W G e O

* Connected to chassis. May be connected internally to signal ground.

All other pins are unconnected,
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V.35

General 34 pin rectangular connector.
Data and clock circuits are balanced according o V.15
Balanced signal polarity:
A —ve wrt B: Binary 1 (OFF)
A +ve wrt B: Binary 0 (ON)
Control circuits are unbalanced according to V.28,

V.35 Drivers Terminal-to-terminal veltage 0.66 V.
Source impedance 100 Q £10%.
Resistance between shorted terminals and ground 150 O
+10%.
Rise time less than 40 ns.
DC signal offset less than +0.6 V.

V.35 Receivers Input impedance 100 Q@ £10%.
Resistance between shorted terminals and ground 150 ©
+10%.

V.28 Drivers Qutput voltage (into 3 k2 to 7 k2)

—12 V to —5 V: Binary 1 / Mark / OFF
45V to +12 V: Bipary 0 / Space / ON
Slew rate 30 V/us maximum.

Short circuit current less than 50 mA.

V.28 Receivers Input veltage
0 V max: Binary 1 / Mark / OFF
+2 V min: Binary 0 / Space / ON
Maximum Input voltage £18 V.
Input impedance 3 k€2 to 7 k€2

Pin Assignments Pin assigninents per 18O 2593-1084.
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The following interface circuits are implemented:

Pin Circuit Name V.24
A | Shield*
B |Signal Ground 102
C | Request to Send RS | 105
D [Clear to Send CS | 106
E Data Set Ready DSR, | 107
F | Receive Line Signal Detector RLSD | 109
H | Data Terminal Ready DTR | 108
P | Send Data (4) SD {103
R |Receive Data (A} RD | 104
S |Send Data (B} 5D [ 103
T | Receive Data (B) RD | 104
U | Serial Clock Transmit External (A)|SCTE| 113
V| Serial Clock Receive (A) SCR | 115
W | Serial Clock Transmit External (B} [SCTE | 113
X i Serial Clock Receive (B) SCR | 115
Y | Serial Clock Transmit (A) SCT | 114
AA | Serial Clock Transmit (B) SCT | 114

* Connected to chassis. May be connected internally to signal ground.

All other pins are unconnected.
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V.24 Breakout

Breakout Switches

Four-state Indicators

Monitor Point

Patch Points

Voltage Sources

On all data, clock and control circuits.

On all data, clock and control circuits.

Line-powered (less than 3 mA).

Connpected between the interface connector and breakout
switches.

Operation:

Red:positive interface voltage

Green: negative interface voltage

Red and Green: activity

None: no valid voltage present

Has its own four-state indicator.
Appears in control circuit timing.

On all 25 interface connector pins.

On all data, clock and control circuits between drivers or
receivers and breakout switches,

6 patch wires are provided.

Positive and negative interface voltage sources.
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V.11/V.35/X.21 Leased Activity Indicators

General Yellow LEDs.

Data and clock indicators lash when there is activity on
the circuit.
For X.21 Leased operation, only 5 indicators are active,
allocated as follows:

Data Circuits

X.21 Indicator
T |8D | 8D 1143
R |RD| RD 104
S |ST |SCT 114
C |[RS| RS 105
I |C8] CS {1086

Indicator operation

On: Binary 1 / Mark
Off: Binary 0 / Space

Clock and Centrol
Circuits

On: ON
Off: OFF
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TERMINAL EMULATION

The Datacom Module may be configured as DTE or DCE, indicated by two
status indicators on its front panel.

DTE Mode

Data and Clock Circuits:

Connected to the Analyvzer Transmitter and Receiver as follows:

37732A Signal | V.24 |V.11|X.21] V.35

Transmitter DataQut | TD | SD | T SD

Receiver Data In RD;RD:! R | RD

Transmitter Clock Out |[XTC: TT | - |[SCTE
Transmitter Clockn | TC | 5T | § | SCT
Receiver Clock In RC|RT| S | SCR

Control Circuits:

Outputs and inputs as follows:

V.24 | V.111X.21 V.35
Qutputs | RIS | RS | C RS

PTR| TR | - | DTR
Inputs |CTS| CS | 1 Cs

DSR{DM| - | DSR

DCD| RR | - |RLSD

Outputs may be turned ON or OFF by the user (Control Circuits RESULTS
page).
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DCE Mode

Data and Clock Circuits

Connected to the Analyzers Transmitter and Receiver as follows:

37732A Signal V.24 |V.111X.21| V.35
Transmitter DataOut [ RD | RD | R | RD
Receiver Data In ™ 8D T SD
RCIRT|] S | SCR
Transmitter Clock Qut{ TC [ ST | - | SCT
Transmitter ClockIn | XTC| TT | - |SCTE
Receiver Clock In XTC| TT} - |SCTE
Control Circuits
Outputs and inputs as follows:
V.24 [V.111X.21| V.35
Outputs| CTS | CS 1 CS
DSR ;DM | - | DSR
DCD|RR | - |RLSD
Inputs |RTS| RS | C RS
DITR| TR | - | DTR

Outputs may be turned ON or OFF by the user (Control Circuits RESULTS

page).
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TRANSMITTER

Synchronous Mode

Clock Sources

Synthesizer Rates

Synthesizer Accuracy
(warranted)

Interface Clock Source

Clock Output

Internal synthesizer.

Datacom interface. May be inverted, allowing selectable
clock/data phase relaticnship.

X.21 Leased operation limited as follows:

DTE datacom interface

DCE internal interface

Preset rates: 1.2, 2.4, 4.8, 8.6, 14.4, 1.2, 48, 58, 64, 256,
384, 512 kbit/s; 1.024, 1.984 Mbit/s.

User defined rate from 600 bit/s to 2.048 Mbit/s.
Resclution as follows:

< 10 kbit/s: 10 bit/s

>10 kbit/s,< 100 kbit/s:100 bit/s

>100 kbit/s: 1 kbit/s

Preset and user defined rates are limited to 128 kbit/s
maximum in V.24 mode.

Preset rates 410 ppm.
User defined rate #0.01%.
Ageing £2 ppm per year typical.

Minimum rate 50 bit/s.
Maximum rate 2.048 Mbit/s.

Datacom interface. May be inverted, allowing selectable
clock/data phase relationship.

No clock output on X.21 Leased interface when configured
as DTE.
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Asynchronous Mode

General

Rates

Character Format

Not provided for X.21 Leased operation.

Preset rates: 50, 75, 110, 134.5, 150, 200, 300, 600 bit/s,
1.2,1.8,2.4,4.8,7.2, 9.6, 19.2 kbit/s.

Character length:5, 6, 7 or 8 bits.

Parity: odd, even, 0, 1 or none.

Stop bits: I or 2 {character length 6, 7 or 8 bits); 1.5
(character length 5 bits).

Transmitter Facilities

Data Polarity

Error Add
Type

Mode

Error Add Criteria

Normal or inverse polarity may be selected.

Bit error only.

Single error insert using key on Telecom Analyzer’s front
panel.
Error add rate 1E-n, n=2 to 5.

Only data bits are errored. Framing bits in asynchronous
mode are not errored.
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RECEIVER

Synchronous Mode
Rates

Clock Sources

Maximum rate 2.048 Mbit/s.

Datacom interface.

Internal (DCE mode only). Data is clocked coincident with
the transmitter output clock.

Both sources may be inverted, allowing selectable

elock /data phase relationship.

X.21 Leased operation limited as follows:

DTE datacomn interface

DCE  internal interface

Asynchronous Mode

General
Rates
Character Format

Significant Bits

Receiver Facilities

Data Polarity

Neot provided for X.21 operation.
As selected for the transmitter,
As selected for the transmitter.

Only data bits are used when calculating Bit test periods
or BER measurements.

Normal or inverse polarity may be selected.
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Pattern Sync

Sync Loss

Sync Gain

Resync

Caused by data loss alarm.

Caused by pressing MANUAL RESYNC key on Datacom
Module’s frent panel.

Occurs automatically if the error ratio exceeds a
user-selectable threshold as follows:

Low: Error ratio >0.1 in >1000 bits

Medium: Error ratio >0.25 in >1000 bits

High: Error ratio >0.25 in >100 000 bits

Automatic sync loss may be declared over fewer bits if the
nummbker of errors counted would be sufficient to exceed the
threshold ratio over the full 10006 or 100 000 bits.
Automatic sync loss can be disabled.

Sync loss is also caused by changing the pattern.

Sync is regained after 31 consecutive error-free bits.
Pattern sync is indicated by a green SIGNAL PRESENT
LED cn the Telecom Analyzer’s front panel.

Resync is attempted automatically upon sync loss.
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Receiver Alarms

Data Loss

Pattern Sync Loss

Errors

Clock Slips

Power Loss

Beep on Error

Operation

Loss of valid data for a second or more, defined as follows:
Sync mode: No clocks received

Async mode: No characters received

Red alarm LED on Datacom Module’s front panel.

See Patiern Sync paragraph on previous page.
Red alarm LED on Datacom Module'’s front panei.

Bit errors detected in received data. _
Red alarm LED on Datacom Module’s front panel.

One or more bits have been added to or deleted from the
received pattern.

Ounly valid for PRBS patterns.

Red alarm LED on Datacom Module’s front pansl.

Analyzers power supply interrupted during a BER
measurement period.
No alarm LED.

Beep on error can be enabled.
Beeper volume adjustable using keys on Telecom Analyzer’s
front panel.
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PATTERNS

PRBS

Fixed Patterns

User Defined Word

FOX Message

B3 (276 - 1). Feedback taps on bits 5 and 6,
511 (279 - 1) per 0.153.

2047 (2°11 - 1) per 0.153.

2715 - 1 per 0.151.

2720 - 1 per O.153.

Polarity may be inverted on all PRBS patterns.

Permanent mark.
Alternating mark/space (ratio 1:1).
3 to 16 bit user-definable word.

8 to 1024 bits in 8 bif intervals.

A repetitive FOX message is provided as a confidence check
in asynchronous mode but no measurements are performed
on it.

A different choice of character codes is possible depending
on the character length selected.

5 bit: Baudot

6 bit: BCDIC, EBCD, IPARS or Transcode

7 bit: ASCII

8 bit: ASCII or EBCDIC

XON-XOTFF flow control can be enabled with ASCII or
EBCDIC character codes. ‘
The FOX message is “THE QUICK BROWN FOX JUMPS
OVER THE LAZY DOG 0123456789” followed by a
carriage return and line feed.
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MEASUREMENTS

Measurement Types

BER Measurements

ITMER Measurements

Other Measurements

Bit errors. Counting is not inhibited during alarm
conditions. With Option HO8, Bit errors are suppressed
during pattern sync loss.

Alarm duration.

Long term mean error ratio is calculated for available time
exchuding the effects of any errors occurring in Severely
Errored Seconds.

TX and RX frequency.
Control circuit timing.

BER Measurement Operation

General

START/STOP

BER measurements are made over a specified test pericd

controlled by the START/STOP key.
Pressing the START/STOP key once starts the

measurement. Pressing the START/STOP key again stops
the measurement if it has not yet finished.

General Information 6-23




Test Period
Continuous

Timed

Bit

Indicator

Elapsed Test Period

Bit Error Results

Test period manually controlled by user.

Interval 1 to 100 seconds, 1 to 100 minutes, 1 to 100 hours
or 1 to 100 days depending on selected resolution.

Interval resolution selectable as seconds, minutes, hours or
days.

Interval 1En bits, n = 4 to 10.

Green LED above START/STOP key is illuminated while
BER measurement is in progress.

Part of all BER and frequency measurernent displays.
Shown as Elapsed Time for Continuous or Timed test
periods.

Shown as Elapsed Bits for Bit test periods.

Display is frozen at the end of the test period and cleared
when the next BER measurement is started.

See Appendix B for a list of Bit Error Results.

Alarm Duration

See Appendix D for a list of Alarm Durations.

Frequency

Operation

Display Format

TX and RX frequency measurement.
Synchronous mode only,

1 Hz resolution.

Accuracy 410 ppm =1 count.
Ageing =2 ppm per year typical.

Two 7-digit displays, updated every second.
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Control Circuit Timing

Control circuit timing allows the user to examine in detail the states of control
circuits on the currently selected interface. Its operation is similar to that of a
logic analyzer.

There are two main features:
1. Graphic display of the control circuits over time.
2. Time delay measurement.

The display sweep can be triggered manually or by a user-specified event (event
A). When triggered by event A, the time delay between the start of the sweep
and a second event (event B) is measured and displayed. An event consists of
an OFF-ON or ON-OFF transition on a single control circuit.

Control circuit timing always uses the circuit names for the currently selected
interface. These are different for each interface but for simplicity only V.24
circuit names are used below.

Control circuit timing is not available with X.21 Leased operation and 19.2
kbit/s async operation.

Control circuit timing can be found on the Control Circuits RESULTS page.

Sweep Trigger Manual. A single sweep is triggered when the sweep control
is set to RUN.
Single onx A. A single sweep is triggered by event A.
Repeat on A. The sweep 1s repeatedly triggered by event A.
Each sweep runs to completion before the next sweep can
be triggered.

Sweep Range 1860 ms, 1 s or 10 s.
Sweep Control RUN triggers a manual sweep immediately or initiates the
sweep to trigger on event A,

Single sweeps stop automatically at the end of their range.
MANUAL STOP can be used to stop the sweep on demand.
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Delay Measurement

Events

Glitch Detection

G.821 ANALYSIS

Measures the time between event A and event B.

Fixed RTS/CTS. Event A is an OFF-ON transition on
RTS; event B is an OFF-ON transttion on CTS:

User Selected. Events A and B are independently
configurable.

Measurement is only valid within the selected sweep range.
Reschution as follows:

Range 100ms, 1s: 0.1 ms

Range 10s: 1 ms

Control circuit: RTS, CTS, DTR, DSR or DCD. Also the
monitor point (MON} in V.24 mode.

OFF-ON {(4) or ON-OFF (v) transition.

If events A and B are the same a delay of (0 ¢ will be
measured.

Events A and B are marked on the graph beside their
respective traces.

Pulses shorter than 1/100 of the sweep range but lotiger
than 0.1 ms are shown as dotted vertical lines on the timing
graph.

See Appendix C for information on G.821 Analysis.
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STORED MEASUREMENT GRAPHICS

37732A Stored Measurement Graphics is an extension to the feature specified

in the HP 37722A Digital Telecom Analyzer Operating Manual. The following
specification, which applies to datacom testing, should therefore be treated as

complementary to the Telecom specification.

Information on how to store measurement graphics is given in Section 4
Printing BER Resulls and Settings.
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Graphs

General

Error Sources

Display Format

Printing

Two error source histograms displayed or printed versus
time.

User can choose which two error sources are to be shown.
Sampling resolution is selectable - 1 minute or 15 minutes.
Graphs of the current measurement are only available if
storage has been enabled by the user.

Bit errors.

Block errors.

Alarms:

Power Loss, Data Loss, Pattern Sync Loss and Clock Ships.

Width: 60 bars.

Bar resolution: 1, 15 or 60 minutes.

Bar resolution > sampling resoluticn

Error count scale is pseudo logarithmic with a range of
more than 8 decades, each decade being represented
linearly.

Alarm is solid bar indicating loss, opposite alarm label.
Cursor width: 30 bars {I min resolution), 4 bars (15 min
resolution) or 1 bar (60 min resclution).

Cursor moved left or right using the cursor keys.

Earlier data can be displayed by moving the cursor beyond
the extreme left of the current display. 30 bars of data will
move in from the left and the cursor will be repositioned to
the left of display center,

Later data can be displayed by moving the cursor beyond
the extreme right of the current display. 30 bars of data
will move in from the right and the cursor will be
repositioned to the right of display center.

Facilities are provided to print the displayed graphs or to
print from the cursor to the end of the graph.
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Text Results

General

Storage

General

Settings and results are stored at the end of a BER
messurernent.

All settings on main and OTHER datacom pages are stored
except those relating to the FOX pattern.

Results stored:

Alarm Seconds, Bit Error Results and G.821 Analysis
(where applicable).

Storage can be enabled or disabled by the user.
Up to 10 tests can be stored.
Total capacity varies according to sampling resolution:
1 min: 32 hours max
15 min: 480 hours max
Tests with different sampling resolutions can be mixed
within the store.
When remaining store capacity has been used, data from
previous tests will be overwritten.
Tests may be deleted singly or all together.
No lock mechanism for individual tests
Telecom test data marked 'T°, datacom test data marked
g
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TIME FUNCTIONS

Real-Time Clock
Stability

Display Format

Set-up

Elapsed Time

Function

Display Format

Crystal controlled +0.01% nominal at room temperature.

Time example: 14:06:57
Date example: 24-JAN-86

Both time and date can be set when no BER measurement
i8 in progress.

Monitors time which has elapsed since the start of the
current test period.

Elapsed time example: 00d 01h 4lm 27s

Updated every second.

Display is frozen at the end of the test period and cleared
when the next BER measurement is started.
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STORED SETTINGS

General Stored settings are complete instrument setups stored in
non-volatile memory.
User Settings Up to ten settings can be stored - five telecom settings and

five datacom settings.

Settings are numbered, but can be named by the user.
User settings can be saved or recalled.

A lock prevents settings from being accidentally
overwritten.

Factory Defanlt Settings Cannot be changed.
Recalling factory default settings returns both T1 and
datacom settings to their default states.

DATA LOGGING

Refer to Section 4 Printing BER Results and Settings for information on how
to log data directly to a Printer.

PRINTER & REMOTE CONTROL PORT

Refer to Section 7 Instellation for information on the Printer and Remote
Control port.

General Information 6-31




USER CONFIDENCE TESTS

There are two sets of self tests to give the user a high confidence level that the
instrument operates to specification. They also provide service information for
fault location.

Digital Telecom Analyzer self tests can be found on the Self Test OTHER page
while telecom testing is selected.

Datacom Module self tests can be found on the Self Test OTHER page while
datacom testing is selected.

POWER SUPPLY

General Power supply as specified for the 37722A Digital Telecom
Analyzer.
Power Consumption Datacom Module adds 10 VA to Digital Telecom Analyzer.

Total 63 VA for combined Telecomn/Datacorn Analyzer
without battery power (Option B12).
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PHYSICAL

Dimensions

Telecom/Datacom
Analyzer

Datacom Module

Weight

Digital Telecom
Analyzer

Datacom Module

Environment

340 mm wide x 190 ram high x 155 mm deep.
Battery power (Option B12} adds 64 mm to depth.

340 mm wide x 175 mm high x 55 mm deep.

4.5 kg.
Battery power (Option B12) adds 2.6 kg.

1.4 kg.

HP Class B1 with reduced operating temperature range of 0 to 50°C.
The recommended warm-up time for this instrument is 15 minutes.
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Installation

Introduction

This section provides installation instructions for the Hewlett-Packard Model
37732A Telecom/Datacom Analyzer and the HP 15901A Option 001 Datacom
Module when fitted to the HP 37722A Digital Telecom Analyzer. This
section also includes information about initial inspection, preparation for use,
packaging, storage and shipment.

Initial Inspection

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

Inspect the shipping container for damage. If the shipping container or
cushioning material is damaged, it should be kept until the contents of the
shipment have been checked for completeness and the instrument has been
checked mechanically and electrically. Procedures for checking electrical
performance are given in Chapter 8 of this manual. If the contents are
incomplete, if there is mechanical damage or defect or if the instrument does
not pass the Performance Tests, notify the nearest Hewlett-Packard office.

If the shipping container is damaged or the cushioning material shows signs
of stress, notify the carrier as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection. The HP office will arrange for
repair or replacement at HP option without waiting for claim settlement.
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Preparation for Use

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

g on.

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

B. If this instrument is to be energized via an auto-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).

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

Power Requirements

The instrument requires a power source of 95 to 240V ac £10%, 48 to 66 Hz
single phase, or can be powered from a Battery (Option B12). The instruments
power consumption is less than 60 VA.

Line Fuses

Two line fuses are required, they are located in the line power input module on
the side panel. The correct rating is 250V, 1 A Timed (HP 2110-0782).

Caution Before connecting the instrument to a power outlet ensure that
# the fuses are correctly rated.
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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. 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.

=00

8120-2104 §120- 1369 B1Z20-1659 §120-1351

B1Z0-1378 US

o0 i7sy ap| £120-2956 | 8120-427

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

Line Brown
Neutral Blue
Ground Green/yellow

Battery (Option B12)

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

Two 6 V 3 Ah lead acid batteries (HP 1420-0123) are located inside the
battery compartment at the rear of the instrument.
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The instrument will run with fully charged batteries (at an ambient
temperature of 25 degrees centigrade) for nominally 1.5 hours with settings and
results displayed or 2 hours with the display blanked.

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

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

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

To Charge the Batteries (Option B12)

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

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

To Change the Batteries

Warning The battery should only be changed by someone who is aware
of the hazards involved,
g Do not short circuit the battery terminals, it may cause serious

personal injury.

Do not incinerate or otherwise mutilate the battery. It might burst
or release toxic materials causing personal injury.
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1. Ensure that the instrument power switch is set o STANDBY and
disconnect the ac power cord (if cne is connected).

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

EARTH TERMNAL

H
3 s 6Y. 3Ah
i‘ (‘DC% LEAD ACID)

N
&3 LEAD ATID

&V, 3A4h I
H

& SOME COUNTRES HAVE LEAD ACID BATTERY RECYCUNG REQUSENENTS,
CONSUALT YOUR LJCAL WP OFFICE FOR DETALS

W

. Disconnect the batteries.

s

. Replace the batteries.

. Re-connect the new batteries.

[}

Battery Fuses

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

To Change a Blown Fuse

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

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

3. Disconnect the batteries.
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4. Replace blown fuse.

5. Re-connect the batteries.

Mating Connectors (Front Panel)

Connectors which mate with the Telecom/Datacom Analyzer are listed below.

Telecom/Datacom Connector type Mating Connector
Analyzer Port Part Number
CLOCK OUT BNC 1250-1448
SIGNAL OUT Siemens (3-pin) 1252-3033
SIGNAL QUT BNC 1250-1448
CLOCK IN BNC 2150-1448
SIGNAL IN Siemens (3-pin) 1252-3033
SIGNAL IN BNC 1250-1448
RS-232 25 W D SUBMIN | HP 1251-0063 (plug)

HP 1251-1438 (hood)

Connectors which mate with the Datacom Module are listed below.

Telecom/Datacom Connector type Mating Connector
Analyzer Port Part Number
RS-232/V.24 25 W SUBMIN HF 1251- 0063 (plug)
HP 1251-1438 (hood)
V.35 *VMCT34M0O0P0YO (connector)
MS120N (pins, 12 off}
RS5-449/V.11 37 W SUBMIN HP 1251-4586 {plug)

HP 1251-2368 (hood)

* Positronic Industries Part Number
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Installing the Datacom Module
Use the four Strews provided to attach the HP 159014 Option 001 Datacom

Caution The Datacom Module cable must only be connected of
# disconnected with the mstrument bowered down.

The Datacom Module cable muygt be properly connected to the ACCESSORY _
port on the side panel of the HP 377224 or HP 37732A before either can be
configured ag Datacom Analyzer.

RS-232 Port - for Printer or Remote Contro] Connection

Caution This port is located on the side panel of the HP 377324 or HP
877224 and is NOT to be confused with the RS-232/V.94 port
ﬂ on the Datacom Module

printers, dumb terminals and controllers which are configured as Datg Terminal

Using an adapter cable (see page 7-9), this port can also be connected to
modems and other devices which are configured as DCE.
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The RS-232 connector pinout configuration and signal flow ar€ shown in the
following diagram:

we 37732A OR Hp 377224

pes , i
- ;ﬁcwj SHELD OR PROTECTIVE GROVE
sROLND ne 4 ) DATA M
XD ; naTa OUT
s 1B
|
s e 2

CREGHT

GROUNDY DTR PAUNG CONTROL

O
P p—
@ (re-232 BORT |

B s PORT O e SIOE PANEL OF THE
| NSTRUHENT s CONFGURED AS DCE

any device

The RS-232 port cab only transmit of receive asynchronous data,
ter formats

connected to it must be set for asynchronous operation. The charac
$or Printer and Remote Control are as follows:

|
PBaud Rate
——__
m«

Pacing

Bemote Control

200, 2400, 4800 or 9600

Printer Operation

300, 600, 1200, 1

ENQ/ACK, You/Xoff (RX only)
(TX onty) (RX & TX or off

ENQ/ACK, Xon/Xoff o1 DTR

pter operation and Remote Control, see Chapters 4 and

For more detalls on Pri
9 respectively.
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Modem Connection

Only a full duplex modem may be used. The cable connecting the RS.239 port
to the modem should be configured as follows:

HP 377328 DR WP 377224 MODEM
;
RXD (3 2 TXD

|
TXD ¢5‘_1<\< %} AXD
|

DSR <6J>_\+—$ 4 ORTS

20) TR
RTS 14 ] © Dse
BTR (20) & {
e e,
DCE TO ocE
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Rack Mounts

PROCEDURE FOR MOUNTING BRACKETS TO 1A
4 CREWS (0 HOLONG REAR FEET

2. REMOVE 7 SCREWS () AOLDNG FRONT FEEY

3 PLACE BRACKETS MMM 5 1z OFFY N POSITION AND
(i 14 OFF 'L FROM THE REAR

S USING EXISTING 5
FEET AND (4 ore D't FRON THE FRONT FEET

REMOVE & S

i i 1
j e | OTY |
i ! 1 pESCRIPTION

N BRACKET

BRACKET
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RACK MOUNT KITS

WP 1E7I3A | Hp 5716A HE 1ETYA

F7791-00031 47701-0003
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e
\N

N

7 MOUNTING BRACKETS 10 =]

EROCEDURE FO

EATH LATCH CATCH AND REMOVE
g PLASTIC [OVER

ATCHES BY REMOVING THE NUTS
e OF THE pLASTE COVER

14 REMOVE 4 SCREWS BEN

DATALDM ASSY EROM
2. REMOVE THE LATCH €
ANL WASHERS gn THE
REFIT DATACOM
PLACE BRACKET
USING SUREWS
4 (4 OFF}

S ASSY INSIDE PLASTIC EOVER
5 TEMS 1 & 2 N POSITION PND FX
fEM § 1¢ OFF) AND SPASERS ITEM

o

WP 377224 TR ASS0MA |

we S7iEA | P BTIZA
13770%-00031
T37701-00032

3770‘1—003391

-0002%




Operating Environment

Temperature

Humidity

Altitude

Air Flow

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

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

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

The instrument may be operated at altitudes up to 4,660m
(15,000 ft).

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

Storage and Shipment

Environment

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

limits;

Temperature

Humidity
Altitude

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

80%
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
<he front of the service manual (if you have ome) or give details
on a label then attach the tag or label to the instrument.

Containers and matertal 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 nurber 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 instrament in heavy paper or plastic. (If shipping
0 Hewlett-Packard office or service center, attach a tag
indicating type of service required, retura address, model
aumber and full serial nuber. ) :

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

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

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

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

Introduction

The following procedures check the electrical performance of the Datacom part
of the HP 37732A Telecom/Datacom Analyzer or the HP 15901 A Option 001
Datacom Module when fitted to the HP 37722A Digital Telecom Analyzer to
the specifications listed in Chapter 6.

If any of the following tests fail, carry out the adjustments for Transmit Clock
Frequency described in the HP 37732A Service Manual. If this fails to correct
the problem, refer to the troubleshooting section of the Service Manual or
return the instrument to the nearest HP Service Office.

Calibration Cycle

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

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

recommended model.

Instrument

Critical Specification

Recommended Model

Frequency Counter

0.00015% accuracy up o

HP 53168 Option 001

2.048 MHz
RS-232/V.24 Mating HP 1251-0063
Connector
RS-449/V.11 Mating HP 1251-4588
Connector

10:1 Divider Probe

HP 10435A

Test Pin {2 off)

HP (360-0535

24 Gauge Jumpered Wire

8-2 Performance Tests




Datacom Module Self Test

Datacom Module Self Test

Description

These tests give a high degree of confidence that the Datacom part of the HP
37732A Telecom/Datacom Analyzer or the HP 15901A Option 001 Datacom
Module when fitted to the HP 37722A Digital Telecom Analyzer is operating
to its warranted specification. A table listing each test and its associated Fail
Code Group is given on page 8-6.

Equipment

RS-232/V.24 Mating Connector : HP 1251-0063

V.35 Loopback Connections * : Refer to Procedure step 5
RS-449/V .11 Mating Connector : HP 1251-4586

24 Gauge Jumpered Wire

*See Section 7 (Installation) for the manufacturers V.35 mating connector part
numbers. These parts can be used to construct a V.35 loopback connector with
the connections listed in step 5 of the following procedure made.

Procedure
1. Set the instrument power switch to OFF.

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

2. Connect the Datacom Module to the ACCESSORY port on the side of the
instrament.

3. Use wire links to make connections between pins on the RS-232/V.24
Mating Connector as shown in the following figure:
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Datacom Module Self Test

(200600 0006 6 @

R

®® 60 66
|

4. Connect the modified RS-232/V.24 Mating Connector to the Datacem

Module RS-232/V .24 interface.

o

interface as shown in the following figure:

C connected io
E connected to
P connected to
§ Foisin ntx § connected to
E - U connected to
W connected to

. Use 24 gauge jumpered wire to make connections directly across the V.35

1
( Q0000000
H ! B F L R.v Z OB 4 MW E
R l CCO0O0QOOCO
0 4 mOT X BS EF L
T 5 CCCOCOO0sO0 ‘
v J AOE K P U Y LR M
0CQOO00QQ0
X A £ OH M S W AA EE ¥

6. Use wire links to make connections between pins on the RS-449/V.11

Mating Connector as follows:

7. Connect the modified RS-449/V.11 Mating Connector to the Datacom

Module RS-449/V.11 interface.

8, Power the instrument ON.
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Datacom Module Self Test
9. Press on the Datacom Module to select DATACOM (if
required ).

10. Press followed by
TYPE for

Set the TEST

11. Press and verify that TEST STATUS PASSED is displayed at the
end of ALL TESTS, approximately 2 minutes.

Note A Datacom Module Seif Test failure may not be due to the
I datacom module - it may be due to a fault on the HP 37722A
% or the HP 37732A to which it is connected. If Datacom Self

Test fails, go to Chapter § of the Telecom Analyzer Operating
and Calibration manual and perform the Telecom Analyzer Self
Tests. If it passes, then run each of the Datacom Module Self
Tests individually to discover the extent of the malfunction.
Refer to the Service Manual Troubleshooting to find out how to
correct this failure.
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Datacom Module Self Test, Order and Fail Codes

When ALL TESTS is selected the individual tests (1 to 4) are performed in the
order shown in the following table. Tests 1 to 3 use a comparison of measured
results and expected results. The measurements are made on signals which

are internally looped back from transmitter to receiver. Test 4 uses the same
method except that an external loopback has to be made on each datacom
interface. 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.

Fail Code Group Test Test Number
100 to 199 CPU 1
200 to 299 SYNTH 2
300 to 399 ASYNC 3
400 to 499 INTERFACE 4
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Internal Synthesizer Rates

Internal Synthesizer Rates
Specifications

Synthesizer Rates

Preset Rates: 1.2 kbit/s, 19.2 kbit/s, 1.984 Mbit/s

Preset Accuracy: #+10 ppm. (5 ppm nominal from 0 to 40°C)
User defined rate: 600 bit/s, 1.024 Mbit/s, 2.048 Mbit/s.

User defined accuracy: £0.01%

Ageing: <2 ppm per year typical.

Description

This test verifies that the internal synthesizer can generate Preset transmit
data rates to within 12 ppm providing that the instrument has been through
its yearly calibration and that User defined rates meet specification.

Equipment

Frequency Counter : HP 5316B Option 01
10:1 Divider Probe : HP 10435A
RS-449/V.11 Mating Connector : HP 1251-4586

Test Pin (2 off) : HP 0360-0535
Procedure

1. Set the instrument power switch to OFF.

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

2. Connect the Test Pins to pin 17 and pin 19 of the RS-449/V.11 Mating
Connector respectively.
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internal Synthesizer Rates

3.

Connect the modified RS-449/V.11 Mating Connector to the Datacom
Module RS-449/V .11 interface.

. Use the 10:1 Divider Probe to connect the Frequency Counter to pin 17 of

the modified RS-449/V.11 Mating Connector - the probe ground should be
connected to pin 19,

. Connect the Datacom Module to the ACCESSCORY port on the side of the

instrument.

. Power the instrument ON.

Press on the Datacom Module to select DATACOM (if
required).

. Press to display the currently set parameters.
. Use (), and the softkeys to set the parameters as shown in the

following figure:

APPLICATION [ BATACOH )

INTERFACE { ¥.11 TERMINRTED 1
I BTE ] [ svNC ]

TH CLOCK SOURCE
R¥ CLOCK SOURCE

INTERNAL ]
INTERFRACE ¥ (1]

e

TH BUTPLT CLOCK SEMNSE £11
TX BATA RATE (SYRO} £ 1.984 HMbrs 1
PETYTERN

{ NORMAL, 3
BLOCK LENSTH L Rt b
ERROR RALD £ SINGLE 1

STATUS:
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10.
11,

12.

13.

Internal Synthesizer Rates

PRESET TX DATA RATES
Use and to highlight the TX DATA RATE (SYNC) setting.

Select TX DATA RATE (SYNC) as listed in the table below and check that the
associated Frequency Counter reading is within the limits listed in the right
hand column of the following table.

TX DATA RATE (SYNC)},  Freq Counter reading

1.984 Mb/s 1.684 x 10"6 Hz &+ 23.8 Hz
19.2 kb/s 16.2 x 10"3 Hz £ 0.230 Hz
1200 b/s 1.2 x 10"3 Hz £ 0.0144 Hz

USER DEFINED TX DATA RATES

Set the TX DATA RATE (SYNC) fo
data rate setting appears.

Set the I settings as listed in the table below, check that the
associated Freq y Counter reading is within the limits listed in the right
hand column of the table:

- note that an additional

TUSER PROGRAM Setting Freq Counter reading
600 b/s 600 He £ 0.06 Hz

1024000 b/s 1.024 x 1076 Hz & 102.4 Hz
2048000 b/s 2.048 x 1676 Hz + 204.8 Hz
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Test Record

Hewlett-Packard Model 8377324 Telecom/Datacom Analyzer
Location: Serial No.:
Tested by:
Temperaiure: Certified by:
Humadity: Date:

Performance Test Record

Page Test Description Result
No.

Min Actual Max

8-3 Datacom Module Self Test

Step 11 TEST STATUS | | ...
PASSED (/)

8.7 Internal Synthesizer Rates
8-9 PRESET TX DATA RATES

Step 11

1.984 Mb/s 10839762 Hz | ........ 1,984,025.8 Hz

18.2 kb/s 19,198.770Hz | ........ 19,200.230 Hz

1200b/s 1,188.0856 Hz | ........ 1200.0144Hz
Y USER DEFINED TX DATA

RATES

Step 13

600 b/s B99.94Hz | ........ 6006.06 Hz

1.024 Mb/s 10238976 Hz | ........ 1,024,1024 Hz

2.048 Mb/s 20477952 Hz | ........ 2,048,204.8 Hz
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Remote Control

There are three forms of remote control available:

» Virtual remote, {option VO1) 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.

# RS-232-C commands from a terminal or computer.

u HP-IB commands from a computer (option HOT)

Tests may be set up and run, results may be stored and retrieved, using the
remote control facility. The operation of the Analyzer 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 Analyzer either for
immediate use or to be stored in the analyzer memory for future use.

Results may be returned to the controller for display, printing or further
analysis.

Preparation for Remote Control

The Analyzer may be controlled directly from a controller at the same location
as the Analyzer, 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.

Remote Control 9-1




The Analyzer must be correctly connected and correctly set up for successful
remote control.

The RS5232C port may be configured for either printer or remote control
operation. When printer operation is selected, 8 bit data is transmitted and
Xon/Xoff selection may be “ON” or “OFF” only. When remote controi
operation is selected, 7 bit data is assumed and Xon/Xoff selections are :

OFF, Rx ONLY, Tx ONLY or Rx AND Tx.
The analyzer receive buffer has a capacity of 128 bytes.

Remote Control / Printer Pin Assignments

Pin Mnemonic Description
1 PGND Connected to chassis ground
2 TXD 37732A data input
3 RXD 37732A data output
4 RTS Looped to pin 8
3 CTS Looped to pin 4
7 SGND Signal ground
20  DTR Inhibits data output from the 37732A when held “OFF” by
the receiving device.

To Connect to Telephone Lines via Modems

The connections of a cable suitable for Analyzer / modem connection are
shown in the following figure.

HP 37732 MODEM
PGND (1)  PGND
RXD (3 (zi TXD
XD 2 (3) RXC
OSR (8 {4 RTS
tﬁ zoy OTR
RTS (4) ; &) DR
OTR (20 %—}
SGND 71 (7) 3GND
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To Connect for Direct Operation

The connections of a cable suitable for direct connection to a controller are
shown in the following figure.

HE 37732 TERMINAL
PGND M PGEND
™D (2 2y TXD
RxD {3} (31 RXD
RTS (4} 4y RTS
DTR 20 é—————i 1———-~> Zo) DR
OSSR (8 @) DSR
SGND () {7y SGND
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To Set the Analyzer for Operation from a Terminal

Press (OTHER
Select

Highhght
RS5232

Select

9-4 Remote Control

FUNCTION

S CEL L~
FHEQUS

TIHE &
HATE

MGRE
-

FUNCTION { RS232 POGRT ]

Rse32

RONAKOFF
ENGA/ACK
SPEED

PRRITY
8TEP BITS

ER

STATUS:
T




To Set the Analyzer for Operation from a Computer

Press

FUNCTIOHN

Select

FUNCTION { RS232 PORT 1

Highlight
RS23

RS232

HOM/XOFF
ENQ/RLK 3 3
SPEET £ BRAUD]

1 (T-bit daval

Select

PRRITY
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Remote Operation

The following information assumes the user is familiar with the local operation
of the analyzer.

Remote operation is performed by a computer or “dumb” terminal connected
to the RS 232 C port on the side of the analyzer. 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 analyzer for printing at a later time.

The analyzer 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 qualified with a variable for example the command
DTI which selects the interface timing type as has a qualifier n which specifies
the type of interface, asynchronous or synchronous.

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 DTI 1 is preferred to DTI1.

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 interface timing type to
asynchronous or synchronous is presented in the following form:

DTI n n = 1 or ASYNC Asynchronous timing
2 or SYNC Synchronous timing

To set the interface to Asynchronous send: DTI 1 or DTI ASYNC

To set the interface to Synchronous send: DTI 2 or DTI SYKC

A space between the muemonic part of the command (DTI) and the variable
{n) is desirable.

In local operation, all of the front panel controls are responsive and control
the analyzer. In remote operation the controls which change parameters are
inoperative, the analyzer being controlled by the remote controller. The front
panel display reflects the remote programming commands received.
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At power on the analyzer assumes the local state. Under local control all
remote commands will be ignored. To gain control of the analyzer the
controiler must put the analyzer into the remote state. This is accomplished
by sending the “remote control enable” command (RMT). The analyzer can be
returned to local control by sending the “return to local” command (LCL), or
by power cycling the instrument.

Commands are normally separated by “newlines” which can be either a single
carriage return character or a carriage return-line feed pair.

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 80 characters. If the user tries to type
more than 78 characters (the last two are used to store the CR LF), the terminal
bell rings and the extra characters are discarded.

Terminal Control

In general this chapter describes how to control the analyzer 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 analyzer provides a prompt at the beginning of the command line.
» Rudimentary input editing (backspace, erase line) is provided.

» An asynchronous interrupt (quit) is provided.

m Errors are reported as text messages.

m A command history is provided.

» Status bit queries indicate active bits in mnemonic form.

a Queries of instrument configuration will return text values.
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Prompting and Input Editing

The Prompt

With terminal operation, the analyzer provides a prompt which is displayed on
the terminal screen. This prompt may be customized by the user using the ID
command. The preset prompt is :

HP37732A>

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 analyzer outputs BACKSPACE-SPACE-
BACKSPACE). If the user attempts to backspace over the
prompt, the terminal bell rings.

KILL This character (control-U) causes all of the line from the
prompt to the end to be erased.

INTERRUPT This character (control-C) interrupts the execution of the
current command and the analyzer outputs a newline followed
by a prompt. Pressing has the same effect.

Error Reporting

When using “computer” mode, errors in parsing or execution cause the
processing of the current command to cease, and an error code describing
the nature of the problem is placed in the error register, which the user
can examine by issuing the ERR? command. In “dumb terminal” mode,
the analyzer reports errors when they occur, without the user performing
any special action. When an error occurs, the analyzer will echo the faulty
command with a text message explaining what the problem was.

Examples :
Example 1 : IDX? sent instead of ID?.

HP37732A> 1dx7T
idx? : Command header error
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Example 2 : A command sent when the analyzer was not under remote control.

HP377324> rst
rst : Command not executable in local mode

Example 3 : A mixture of valid and invalid commands sent.

HP37732A> id? ; idx?
HP377324

idx? : Command header error
HP37732A>

In the third example above, a line contains one lsgal command (1d?), 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 analyzer error register is NOT
updated. This is because the analyzer 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 analyzer 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

HP377324> sta?
28 <RDY LCL FP3&>

In addition to mnemonic responses for status register queries, “dumb terminal”
mode has the facility to return mnemonic responses to selectable variable
queries.

Example

HP377324> cod?
HDR3

“dumb terminal” mode also provides a command history feature. The analyzer
maintains a buffer of up to 20 commands (or 200 characters, whichever runs
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out first) of commands entered. Commands are entered into the history buffer
whether legal or not, and a command is only not put into the history if it is
exactly the same as the last command sent. If there is no space in the history
store when a new command is received, commands are deleted from the store,
oldest first, until there is enough space.

Commands are provided to list the contents of the store, re-execute the last
command sent and to re-execute a particular command, specified by its
number. These commands are not themselves placed into the history store.

t1 : Lists the contents of the history store (if any).

NOTE : The character 1 in this command must be the lower case of character
i.

Example : Response to a request to list the contents of the history store 11

HP3T77324> 1!
: sta?

¢ rst

r id?

. str

T stp
HP377324>

—

o s W

'1 : Echoes and re-executes the last command in the history store.
Example : To re-execute the last command.

The last command in the previous example was stp.
Typing ! ! after the prompt will cause the STOP command to be returned to
the terminal and re-executed.

HP37732> !
STp

! n: Echoes and re-executes command number n in the history store.

The command number is either the number given by the “!I” command, or
a negative number indicating the “second from last (-2)” etc. If the selected
command is not in the store the command is echoed and an error message is
written to the terminal.

The following errors can occur when using history commands :
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bad history command -- unrecognized history command.

no such history command -- the specified command is not in the store.

HP-IB Operation (option H02)

The standard Telecom / Datacom Testers are provided with RS-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 controller {(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.
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Connecting to the HP-IB

The following points should be considered when connecting the instrument to
the HP-IB :

m Operating distances

» Communication with the system controller

Operating Distances

To achieve interface design performance standards, restrictions are placed on
the HP-IB system 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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HP-IB Connections and Logic Levels

Suitable Cables

The instrument may be connected to the HP-IB with one of the following

HP-IB cables.

Table 9-1. HP-IB Interconnecting Cables

Length Accessory Number
1 meter 10833A
2 meters 108338
4 meters 10833C
0.5 meter 10833D
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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 1250 meters use two HP 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 /system 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

Select .
Highlight HPIB
Select

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 controller
to access it individually. The address is selectable from the instrument front
panel.
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HP.I8 Address Selection
To select the HP-IB address:

Press
Select

Highlight HPIB
Select LE:

Highlight ADDRESS |
Select a “systemn unique” address in the range 1 to 30

To Return to Local Operation
There are two alternative methods of returning to local operation frors remote:

By sending the LCL command
By selecting

, RETURN TO 3

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 RS5-232-C. The
three methods and the remote interface on which they are valid are listed
below.

Method of Interrogation HP-IB RS-232-C
Poll using STB? YES YES
Repeated Serial Poll (SPOLL) YES NO
Poll using a Service Request interrupt routine YES NO

Remote Control 9-15




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.

m 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?

m 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)

AH1 {complete capability)

T3 {Basic talker, serial poll, talk only mode, unaddress if MLA)
TED (No extended talker capability)

L4 (Basic listener, unaddress if MTA)
LEO (No extended listener capability)
SR1 (Complete SRQ capability)

RI1 (Complete remote-local capability)
PPO {No parallel poll capability)

DC1 (Complete device clear capability)
DTo (No device trigger capability)

Co (No controller capability)
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HP-IB Universal Commands

a DEVICE CLEAR

s SELECTIVE DEVICE CLEAR

m INTERFACE CLEAR

x REMOTE ENABLE

s LOCAL

x 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

m Stop asserting SRQ

m Service request mask set to ERR (32)
w Clear all errors

m Clear status and key registers

m Ready register RAC bit set

Device Clear using an HP 200 series controller is : CLEAR 7 (Where 7 is the
Bus 1/0 select code).

Selective Device Clear using an HP 200 series controller is : CLEAR 705
(Where 7 is the Bus 1/O code and 05 is the device address).
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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/O select code).

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 , RETURN TO .
cause bit 2 (FPS) of the status byte . gererating an SR
mask is enabled. It is then at the discretion of the controller whether to return
the instrument to local control or ignore the request.

Local (LCL)

The instrument can be returned to the local state from the remote state by
selecting (OTHER), RETURN TO , or by sending the LCL
command from the controller.

Local command using an HP series 200 controller is : LOCAL 705 (Where 7 is
the Bus I/0 select code and 05 is the device address).

The Local command (LCL) overrides Local Lockout.
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Programming Tips

The graphics page is very CPU intensive. If the instrument is operated under
remote control while displaying graphs, then these remote control functions
may take a considerable time to execute, e.g. 10s for RST.

The hardware may require a settling time after receiving configuration
commands.

For example, if the instrument is in a production test environment then use can
be made of the alarm register to determine when the instrument hardware has
fully settled.

When programming the error generator, always allow a settling time for
the correct error ratio to appear, comparable to the data rate selected. For
example, allow 4 seconds for a 600 baud rate.

It should be noted that users rapidly polling registers during certain instrurment
functions, such as self-test, auto-setup or printing, can expect these functions
to slow significantly in their execution as the remote control interface has a
priority response time over these functions. It is recommended that a delay of
100ms always be placed between successive polls.

There are three flags associated with various registers in the instrument which
are related to the start/stop testing function. These are the TIP, EOT and
OST flags of status register-A and the ready register respectively, The TIP
flag behaves as a gate to prevent controllers so programmed from attempting
to change instrument configuration. It is set immediately on receipt of a STR
command and cleared a short time after receipt of a STP command once all
results are calculated and the instrument has settled. The EOT flag is similar
in scope to TIP except that it is cleared on receipt of STR and set once the
results are available but cleared again when a result is queried.
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The OST fag can be thought of as a hardware gate in that it gets set when the
instrument counters are actually accumulating results. This usually occurs a
short time after receipt of the 3TR command. The bit is cleared as soon as the
instrument counters are no longer accumulating data. Visually:
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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 Default Conditions part of this
chapter. The predefined default state is as follows:

s Configuration defined by stored setting 0

m Stopped testing, self-testing, printing and autosetup
m All buffers flushed

m Stop asserting SRQ (HP-IB version)

w Service request mask set to ERR (HP-IB version)

m Clear all errors

m Clear status, alarm mask and key registers

u Ready register set to RAC, ASC, STC and LQE (not RAC in TERMINAL
CONTROL) '

The remote control parser and executor are also reset.

RST

Remote

This command causes the instrument to go remote with local lockout. (This
is functionally equivalent to the $REN+3LLO meta-message used in HP-IB
interfaces).

RMT

Local

This command causes the instrument to clear local lockout and return to local.
(This is functionally equivalent to the clear $LLO and $RTL meta-message
used in HP-IB interfaces).

Remote Conirol  9-21




LCL

Clear

This command clears all instrument errors and flushes all buffers without
affecting the programmed state of the instrument. (This is functionally
equivalent to the SDCL or $5DC meta-messages used in HP-IB interfaces).
The following things are performed by executing this command:

® All buffers flushed except printer output

» Stop asserting SRQ (HP-IB version)

m Service request mask set to ERR

m Clear all errors

m Clear status, alarm mask and key registers

m Ready register RAC set (not in RS232C terminal control)
The command is as follows:-

CLR

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 CON? and hence
its internal format is not elaborated upon.

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 stored settings. One block should not be compared with another in
a comparison attempt as redundant but variable information is also included in
the block.

CON #H where #H = IEEE Std 728 “#H” block of data

The complement of this command is used to enquire about the configuration
of the instrument; it returns the configuration of the instrument in exactly the
same form, namely the IEEE Std 728 #H data biock.

The length of the block will not exceed 2000 characters.
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CONT returns #H

Key Query

This command returns the value of the last key pressed on the front panel. The
value is returned as an integer whose meaning is given below. If no key was
pressed since the last time the command was used, 0 is returned.

Note that this command does not wait until a key is pressed. Using this
command clears the key register to 0 and clears FPS in status registers A & B.

KEY? returns 1 = Cursor Up
= Cursor Down

3 = Softkey-1
= Softkey-2
5 = Softkey-3
6 = Softkey-4
T = Softkey-5
8 = Settings
9 = Results
10 = Other
11 = Graph

12 = (unused)

13 = Auto Setup
14 = Show History
15 = Key Release
18 = Push To Talk
17 = Volume Lower
18 = Volume Raise
19 = Run/Stop

20 = Print Now
21 = Reset History
22 = Single

n=1to22

Request Service Mask

This command is used to enable or disable the source for setting the RQS bit
in status registers A and B. It takes as a parameter a 16-bit integer which is
used to mask the various causes for the setting of this bit. Associated with
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status register A is a mask which enables or disables the various sources of
setting the RQS bit (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.) It is this
mask which the Request Service command addresses. {In instruments with
HP-IB this command sets/clears the sources for SRQ).

RQS n where n = 0 to 30719

The mask has an identical bit map as 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, e.g. if we wished to enable
EOT 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, e.g. if we
wished to enable EOT, FPS and ERR then the command would be:-

RQS 2586,4,32

3) The parameter can be a list of three letter mnemonics defined in The
Status Registers part of this chapter, separated by commas, e.g. if we
wished to enable ERR, RDY and LCL then the command would be:-

RS 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 desited sources are enabled. {Although range checking is done,
no checking of constituent parameters is performed to ensure that they are
binary values). There are two other special parameters to this command. They
are RQS ON and RQS OFF. RQS OFF is not equivalent to RQS 0 because the
former disables all reasons for setting the RQS bit (status-A) but remembers
the stored mask. Upon receipt of the RQS ON command, service requests will
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 the RQS ON command is sent
without a corresponding RQS OFF command sent before it, the instrument
shall assume the RQS ERR state as a default.
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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 The Status Registers
part of this chapter).

RRS? returns n where n = 0 to 30719

Instrument Identification

This command programs the identification for the instrument. This is included
to be compatible with “common capabilities” and as a standard response.

‘The identification appears on printed output and on the stored measurement
page and as a prompt in TERMINAL CONTROL. The string is stored in the
instruments EEPROM and will be remembered through power fails and stored
settings events. No difference in function can be inferred from the two possible
responses, i.e. A HP37732A can have the same functionality as a HP377224 if
the accessory is disconnected.

IDn n = 1orHP 377224
Z2or BP 377324

The corresponding guery command ID7 returns HP377224 or HP377324

Revision Date Query

This command is a request for the instruments firmware revision date and
the latest applicable Codes and Formats document (HP728) and Capabilities
document to which the instrument was designed. 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.

REV? returns dddd,2332 where dddd = Firmware date code.

Serial Number Query

This command is a request for the instrument to return it’s individually
assigned serial number.

SER? returns ddddUnnnnn
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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 The Error Codes listing at the end of this chapter for a full
listing). I no error exists at the time of enguiry, then 0 is returned. The error
register is cleared on reading the register or by sending either the CLR or RST
command. The error register will also contain the result of a remotely initiated
self-test command. This is also cleared as above.

ERR? returns n where n = -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 the
Status Registers part of this chapter.

RDY? returns n where n = 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 The Status Registers part of this chapter.

STA? returns n where n = 0 t0 30719

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 of HP-IB interfaces). A detailed description of status register B is
given in The Status Registers part of this chapter.

STB? returns n where n = 0 to 288
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Options Query

This command is a request for the instrument to return its options. The result
returned is a decimal weighted integer corresponding to the options fitted.

OPT? returns n where n = 0 to 111 : Coded as below.

801 001 Timesiot Access
010 002 8Mb/s
100 003 704kb/s

Self-test

The definition of this command is altered for datacom. The self-test command
instructs the instrument to perform a selected self-test. Testing runs until
completion or stops at the first test to fail. On test completion a subsequent
response of 0 to ERRY? indicates that the test has passed, any other number
indicates a failure, (see service manual for a full list of self-test error codes).
Self-test progress can be monitored by polling the STC bit in the ready
register.

TST n n = OorALL All tests
1 or TEST1 CP1 test
2 or TEST2 Synthesizer test
3 or TEST3 Asynchronous data test
4 or TEST4 Interface test

Accessory ldentification Query

This command is a request for the attached accessory to return an
identification response.

ACCID? returns:- HP159014 : Datacom lid is present on the accessory interface.
NONE : No accessory connected.

Accessory Revision Date Query

This command is a request for the accessory’s firmware revision date and the
latest applicable Codes and Formats document {HP 728) and Capabilities

document to which the instrument was designed. The instrument returns two
four digit date codes separated by a comma, these date codes are in standard
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Hewlett-Packard 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.

ACCREV? returns:-  dddd, 2332 where dddd = Firmware date code
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INSTRUMENT SETTINGS COMMANDS

Datacom Interface Type

Selects the datacom electrical interface.

DIF n n= 1orV24 V.24 interface
2 or VI1TERM V.11 terminated
3 or VI1UNTERM V.11 unterminated
4 or V35 V.35 interface
5 or X21 X.21 leased interface
DIF~?
Returns:-

n wheren=1to 5

Emutation Type

Selects data terminal or data communication equipment emulatior mode,

DEM n n= 10rDTE Data terminal equipment
20r bCE  Data communication equipment

DEMT
Returns:-

n where n = 1 or 2

Timing Type

Selects the interface timing type. Synchronous involves the use of a clock signal
or signals across the interface while asynchronous uses an internally derived
timing clock to retime or transmit data. For the X.21 leased interface, only
synchronous timing is available.

DTI n n = 1 or ASYNC Asynchronous
2 or SYKC Synchronous
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DTI?
Returns:-

nwheren =1or2

Asynchronous Character Length

Selects the asynchronous data character length.

CHL n n = borFIVE
6 or 51X
7 or SEVEN
8 or EIGET
CHL?
Returns:-

n where n =510 8

Asynchronous Parity

Selects the asynchronous data parity type.

PAR n n = 1or0bD 0dd parity
2 or EVEX Even parity
3 or ZEROS Zeros parity
4 or QNES Ones parity
5 or NONE No parity

PAR?
Returns:-

n wheren = 1108
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Asynchronous Stop Bits

Selects the number of stop bits for asynchronous data. 1.5 stop bits cannot
normmally be selected but are forced as a result of a character length of 5-bits.

SBT n n = 1 or ONE 1 stop bit
2 or TWO 2 stop bits
3 or ONEpFIVE 1.5 stop bits
SBT?
Returns:-

n where n = 1103

Transmit Clock Source

Selects the transmit clock source when in synchronous timing. When the
interface is X.21 leased, the source is fixed to INTERFACE with DTE timing
and to INTERNAL with DCE timing.

TiC n n = 1 or INTERFACE Looped tx clk
2 or INTERNAL Internal tx clk

TXC?
Returns:-

n where n = 1 or 2

Transmit Clock Source Sense

Selects the transmit clock source sense when the transmitter clock source is
INTERFACE.

csn n = 1or P08  Positive edge
2 or NEG  Negative edge

ICs7?
Returns:-

n where n = 1{or2
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Receive Clock Source

Selects the receive clock source when in synchronous timing. When the

interface is X.21 leased with DCE timing, the source is fixed to INTERNAL.,

When the timing is DTE for all interface types, the source is fixed to
INTERFACE.

RXC n n = 1or INTERFACE  Looped rx cik
2 or INTERNAL Internal rx clk
RXC?
Returns:-

n where n = 1 or 2

Receive Clock Source Sense

Selects the receive clock source sense, this is valid for receiver clock sources
INTERFACE and INTERNAL.

CSE n n= 1orP0S  Positive edge
2 or NEG  Negative edge
CSE?
Returns:-

n where n = 1 or 2
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Asynchronous Data Rate

Selects the asynchronous data rate for asynchronous timings.

ADR 7 n = 1orRte200 19.2kb/s
201 R9600  9.6kb/s
3 or RT200 7.2kb /s
40r R4800  4.8kb/s
5 or R2400  2.4kb/s
6 or R1800 1.8kb/s
7 or B1200  1.2kb/s
8 or k600 600b/s
9 or R300 300b/s
1G or R200 200b/s
11 or R150 150b/s
12 or R1345 134.5b/s
13 or R110 110b/s
14 or R75 75b/s
15 or REO 50b/s

ADR?
Returns:-

n where . — 1 to 15
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Synchronous Data Rate

Selects the synchronous data rate for synchronous timing. Note that the

highest rates of 1.984Mb/s to 256kb/s are not permitted for the V.24 interface.

SDR?T

Returns:-

n where n = { to 18
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SDR n

n =

1 or R1984M
2 or R1024M
3 or R612K
4 or R384K
5 or R256K
6 or R64K

7 or RE6K

8 or R48K

8 or R19200
10 or R14400
11 or R8600
12 or R4800
13 or R2400
14 or R1200
15 or USER

1.984Mb /s (not V.24)
1.024Mb/s (not V.24)
512kb/s (not V.24)
384kb/s (not V.24)
256kb/s {not V.24)
64kb/s

56kb/s

48kb/s

19.24kb /s

14.4kb /s

9600b/s

4800b/s

2400b/s

1200b/s

user program




User Program Synchronous Data Rate

Selects the user defined data rate from 600Hz to 2.048MHz. In V.24 the
maximum user defined rate is 128 kHz. For all other interfaces the maximum
rate is 2.048MHz. The command parameter can make optional use of the
alpha-suffices “Hz”, “kHz” or “MHz” as a multiplier.

URR 2 n = 600Hz to 10KHz in 10Hz steps
10KHz to 100KH=z in 100Hz steps
100KHz to 2.048MHz  in 1kHz steps

URR?
Returns:-

n where n = 600 to 2048000

Pattern Type

Selects the pattern to be transmitted and received. Pattern FOX is a transmit
only pattern available for ASYNC timing only and no receiver measurements

are performed when FOX is selected. Long user word is only available for
SYNC timing.

DPT n 7 = 1 or PRBS20 2°20-1 PRBS
2 or BIT63 63-bits
3 or BITS11 511-bits
4 or BIT2047  2047-bits
5 or PRES15 2°15-1 PRBS

6 or MARK Permanent mark
7 or USER 3 to 16 bit user word
8 or ALT alternating mark/space
9 or FOX repetitive FOX pattern
10 or LONG Long user word

DPT?

Returns:-

1n where n = 1 to 10
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Pattern Polarity
Selects the polarity of the PRBS derived data patterns (DPT 1-5).

POL n n = 1 or NORMAL Normal polarity
2 or INVERTED Inverted polarity

POL?
Returns:-

n where n = L or 2

User Defined Word Pattern

Configures the length and setting for the USER programmable word.

UPP length, "patt” length = 3 to 16 : word length
"paft” = length characters 0 or 1

upp?
Returns:-

length, "pait” where length = 3 to 16 : word length
"pait” = length characters O or 1

Long User Word Selection Number

This command selects which long user word pattern, from a choice of four, is to
be transmitted and received by the instrument when the appropriate pattern

choice is made (PAT command).

LUS n n= 1lic4 Long user word pattern

LUS? returns n wheren = 1 to 4
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Long User Word Byte Length

This command selects which long user word byte length for one of the four long
user words. Parameter one relates to which long user word selection number

is being addressed. As a word reduces in length, the unused bytes will be
removed from the right hand side of the word. Subsequent increases in length
will restore those previously hidden bytes.

LUL n,length n= 1tc4 Long user word pattern
length = 1 to 128 Byte length for word »

LUL? n n= 1to4

Returns:-

length length = 1 to 128

Long User Word Pattern Synchronisation Length

This command selects the long user word pattern synchronisation byte length
for one of the four long user words. Parameter one relates to which long user
word selection number is being addressed. The sync length is either the FULL
length of the word or it can be programmed to a desired USER. value.

LUY n,sync n= 1to4 Long user word pattern
sync = 1 or FULL Full length pattern sync
2 or USER  User program length pattern syne
LUY? n n= 1to4
Returns:-
sync sync = 1or2

Long User Word User Program Synchronisation Length

This command selects the long user word pattern synchronisation byte length
for one of the four long user words. Parameter one relates to which long
user word selection number is being addressed and parameter two is the user
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programmable synchronisation length. The sync length must be less than or
equal to the word length. An error will be reported if an attempt is made to do
otherwise,

LSL n,length n= 1to4 Long user word number
length = 1 to 128 Sync length for word =

LSL? n n= 1tc4d

Returns:-

length length = 1 1o 128

Long User Word Send Left Hand Bit

This command selects the long user word bit transmission order for all of the
four long user words. The function reverses the order of bit transmission and
reception within each byte while maintaining the order of byte transmission.

LHB n n = 1or FIRST Send LH bit first
2 or LAST Send LH bit last

LHB? returns n wheren = 1 or 2

Long User Word Pattern

This command selects the long user word pattern for one of the four long

user words. Parameter one relates to which long user word selection number

is being addressed and parameter two is the user word itself passed as a
hexadecimal (#H) block of ASCII characters, two characters per byte. There
must be an even number of characters in the block or an error will be reported.
The instrument will automatically set the long user word byte length (LUL)
dependent on the number of bytes programmed by this command. If fewer
than 128 bytes are programined, the original latter parts of the long user word
byte data will not be altered and can be recovered by increasing the byte
length. :
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LUV n,#Hblock n= 1tc4 Long user word number
block = {1 to 128) x 2 hexadecimal characters
0t09,AtoF
LUWw? n n= 1tod
Returns:-
#Hblock block = (1 to 128} x 2 hexadecimal characters

Display EFS or %EFS Result

This command selects whether the instrument displays EFS or %EFS results.
Both results are simultaneously valid and may be accessed via remote control
queries.

EFS n n = 1 or EFS Display EFS result
2 or PCEFS  Display %EFS result

EFS? returns n wheren = 1 or 2

Printer auto trigger

This command allows setting of the instrument to print its measurement
results at a 15-minute or a 1-hour or a 24-hour interval.

PRA n n = 0 or OFF Auto trigger off
1 or FIFTEENMIN Print at 15 minute intervals
2 or ONEEGUR Print at 1 hour intervals
3 or ONEDAY Print at 1 day intervals

PRA? returns n where n = 0 to 3
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OTHER-PAGE DATACOM SETTINGS

This group of commands correspond to the settings found on the OTHER
datacom sub-page. These include Tx and Rx data polarity control, pattern syn
control, and fox pattern control.

Transmit Data Polarity
Selects the polarity of the transmit data.
DOP n = 1 or NORMAL Normal polarity

2 or INVERTED Inverted polarity

DOP?
Returns:-
n where n = 1 or 2
Receive Data Polarity
Selects the polarity of the receive data.
DIP n n = 1 or NORMAL Normal polarity

2 or IEVERTED  Inverted polarity

DIPT
Returns:-

n where n = 1 or 2

Transmit Output Clock Sense

Selects the transmitter output clock sense when the interface timing is
synchronous.

0cs a n = 1or P03 Positive clock sense
20r ¥EG  Negative clock sense
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0¢sy
Returns:-

nwhere n =101 2

Receiver Sync Gain Conirol

Selects the receiver pattern sync gain resync mode. When sync is lost and
NONE is selected the receiver will not attempt to re-sync to the pattern until
the manual resync key is pressed on the 15901A lid. If AUTO is selected, the
receiver will automatically try and re-sync upon loss of pattern sync. Note that
the manual resync key is still available with this selection also.

DSL » n = 1or HONE No resync attempted after loss
2 or AUTO Resync attempted after loss

DSL?
Returns:-

n where n = 1 or 2

Sync Loss AUTO Resync Threshoid

Selects the error threshold that must be crossed before pattern synchronization
is lost and resync is automatically attempted. This occurs when the receiver
sync gain control is AUTO.

ATHE n n = 1 or LO¥W 100 errors in 1000 bits
2 or ¥EDIUM 250 errors in 1000 bits
3 or HIGH 25000 errers in 106000 bits
ATH?
Returns:-

nwheren = 1to3
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FOX Character Code

Selects the FOX character code. There are a number of restrictions on this
based on the asynchronous character length. These are shown below.

Char Length FOX Character Code
5 BAUDOT
8 BCDIC,EBCD,IPARS, TRANSCODE
7 ASCII
8 ASCILEBCDIC

FiCn n = 1or ASCII

FXC7
Returns:-

nwheren =1t 7

FOX Flow Control

Selects the FOX flow control. There are a number of restrictions on this based

2 or EBCDIC

3 or BCRIC

4 or EBCD

5 or IPARS

6 or TRANSCODE
T or BAUDOT

on the asynchronous character length. These are shown below.

Char Length FOX Flow Control

5

]
7
8

NONE
NONE
Xon-Xoff, NONE
Xon-Xoff, NONE

FiF n n o=
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2 or KOEE No flow control




FXF?

Returns:-

nwhere n = 1 or 2

Audio Source (Beep On Error)

This command selects the beep on bit error for the audio output.
AUS n n = 0 or OFF Off

1 or OR Beep on bit error

AUST
Returns:-

nwheren = 0or 1
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ERROR ADDITION COMMANDS

The following command adds bit errors to the generated data stream.

Error Add Rate

Selects whether the bit error rate is continuous or awaiting a single error add
comiand.

DEG n n = 1 or SINGLE
2 or EMINZ
3 or EMIN3
& or EMING
5 or EMINS
DEU?
Returns:-

nwhere n = 1 to B

Single Error Add

This command injects a single error into the generated output stream provided
that the generator has single error add enabled. If not, and error is produced.
This command is equivalent to pressing the front panel (SINGLE ERROR ADD) key.

SEA
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TEST PERIOD AND RESULT CONFIGURATION COMMANDS

Block Length

Selects the receiver block length for use in block error measurements. If AUTO
is selected and the currently selected pattern is a PRBS then the block length
is the PRBS cycle time. Otherwise AUTO selects a block length of 1E43.

BLL n n = 1 or AUTO Automatic block length
2 or EPLUS3 1000 bits

BLL?
Returns:-

n wheren = 1lor 2

Test Period Type

Selects the type of test period. MANUAL test periods are controlled from the
START/STOP key, SINGLE test periods are started from the START key

and will complete in a selected timespan and periods of type BIT will take an
amount of time inversely proportionate to the data rate to complete. '

DPD n n == 1 or HANUAL Keyboard control
2 or SINGLE Timed duration
3 or BIT Bit duration

DPD?
Returns:-

n where n = 1103
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Single Test Period Duration

Selects the single test period duration.
DTD period ,unils period = 1 i0 100

unils = 1 or SECONDS

2 or MIRUTES
3 or HOURS
4 or DAYS
DTIDT
Returns:-
pertod unils where period = 1 to 100
ynits = 1 to &

Bit Test Duration

Selects the bit testing length for test period type
DBG n n — 4 or EPLUS4
5 or EPLUSSE
6 or EPLUS6E
T or EPLUSY
8 or EPLUSS
8 or EPLUS9
10 or EPLUS1O
DBG?
Returns:-
4 to 10
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Units of hours
Units of days

BIT.
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1E-+5 bits
1E+6 bits
1E+7 bits
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1E+9 bits
1E-+10 bits




CONTROL CIRCUIT TIMING COMMANDS

This group of commands control the configuration of the control circuit timing
and control circuits facility as found on the RESULTS page. Control circuit
timing is not available for the X.21 leased interface or for FOX patterns or for
an asynchronous data rate of 19.2kb/s. Control circuits, however, is always
available and the offerings are dependent on the emulation type (DCE/DTE).
Confrol Circuit Timing Trigger

Selects what event triggers the sweep of the control circuit timing
measurement. The measurement itself is initiated by selecting RUN on the
softkey offered by the SWEEP field.

TP n n = 1 or MANUAL Controiled from softkeys
2 or SINGLEA  Trigger from edge A
3 or REPEATA  Repeat trigger on edge A

TDP?
Returms:-

n where m = 1 to 3

Control Circuit Timing RANGE

Selects the resolution and the range of the control circuit timing diagram.

TRG n = 1 or ONEEUNDRED Range is 100ms
2 or ONE Range is 1s
3 or TEK Range is 10s
TRG?
Returns:-

n where n = 1t0 3
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Control Circuit Timing DELAY A-B

Selects the A to B line events for the delay measurement of control circuit
timing. Delay is measured edge-A to edge-B. For the FIXED choice the events
are dependent on the interface selected; for V.24 and V.35 it is RTS/CTS and
for V.11 it is RS/CS.

THY n n= 1orFIXED RTS/CTS or RS/CS
2 or USER  User programmable

TMM?
Returns:-

n where n = 1 or 2

Control Circuit Timing Delay Edge-A

Selects edge-A for the control circuit timing user program delay and trigger
event. Delay measurement is from edge-A to edge-B. The measurement is
triggered from edge-A.

TIS n n = 1or RTS or RS Control line
2 or CTS or €S Control line
3 or BTR or TR Control line
4 or DSR or DM Control line
5 or DCD or RR or RLSD  Control line
8 or MON Control line
TIs?
Returns:-

nwheren=1to6

Control Circuit Timing Delay Edge-A Sense

Selects the sense (positive or negative going) of delay edge-A. When the sweep
is running and the line with this sense is detected then the measurement will
trigger.
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STE n n= 1or POS  Positive going sense
2 or NEG  Negative going sense

STE?
Returns:-

nwheren = 1or?2

Control Circuit Timing Delay Edge-B

Selects edge-B for the control circuit timing user program delay event. Delay
measurement is from edge-A to edge-B. The measurement is triggered from
edge-A.

TIE n n = 1or RTS or RS Control line
2 or CTS or €S Control lne
ZorDTRor TR Conirel line
4 or DSR or DM Control line
5 or DCD or RR or RLSD  Control line
6 or MON Control line

Control Circuit Timing Pelay Edge-B Sense

Selects the sense (positive or negative going) of delay edge-B. When the sweep
is running and the line with this sense is detected then the measurement will
stop.

SPE n n= 1orP0S Positive going sense
% or NE&  Negative going sense

SPE?
Returns:-

n wheren=1o0r2

Control Circuit Timing Trace Enable

Controls the sweep of the control circuit timing measurement. When RUN is
selected and the trigger is MANUAL, the sweep will capture the control line
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status for a period determined by the RANGE parameter. If the trigger is
either SINGLE ON A or REPEAT ON A then the sweep will not start until
the appropriate event A has occurred.

TTR n f = 1or RUN  Sweep enable
2 or STOP Sweep disable

TTR?
Returns:-

n where n — 1 to 2

Control Circuit Timing Status

This query provides information as to the status of a control circuit timing
measurement. Its operation is analogous to that of the EOT bit in status
registers A and B.

TTA?
Returns:-
n where n = Qor 1

A 0 indicates that the current sweep has not yet completed. A 1 indicates that
the current sweep is complete and results may be read.

NOTE: If the trigger is set to REPEAT, ther this bit is set at the end of every
measurement. It is reset by starting a measurement using the TTR command,
by a RST or CLR, by reading any control circuit timing result, or by changing
any setting which causes the control circuit display to be cleared.

Control Circuit Timing Line Status

Returns the current status of the control circuit timing lines as a binary
weighted integer

ccre
Returns:-

n where n = 0 to 63
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The bits represent the following (DO is lsb}:-

DO RTS or RS
DI CTor CS
D2 DTR or TR
D3 DSR or DM
D4 DCD or RR or RLSD
D3 MON
Control DCE CTS/CS/I Circuits

Controls the CTS/CS/I circuit for DCE interfaces.

Dccin  n= 1orOWN CTS/CS/T on
2 or OFF CTS/CS/1 off

DCC17?
Returns:-

nwheren=10r2

Control DCE DSR/DM Circuits
Controls the DSR/DM circuit for DCE interfaces.

Dcc2n  n= 1lorO¥ DSR/DM on
2 or OFF DSR/DM off

DCC27
Returns:-

nwheren=1o0r 2

Control DCE DCD/RR/RLSD Circuits
Controls the DCD/RR/RLSD circuit for DCE interfaces.

DCC3 n n= 1orON DCD/RR/RLSD on
2 or OFF DCD/RR/RLSD off
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DCC37?
Returns:-

n where n = {1 or 2

Controf DTE RTS/RS/C Circuits
Controls the RTS/RS circuit for DTE interfaces.

DTC1 n n= 1 orOX RTS/RS/C on
2 or OFF  RTS/RS/C off

DTC17?
Returns:-

n where n =1 or 2

Control DTE DTR/TR Circuits
Controls the DTR/TR circuit for DTE interfaces.

DTC2 n n= 1or0O¥ DTR/TR on
2 or OFF  DTR/TR off

prezr
Retarns:-

n where n = 1 or 2

9.52 Remote Control




RESULT QUERY COMMANDS

This section contains all measurement result query commands. If these
commands are executed outside testing, the last test 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 oor (out-of-range) will indicate
whether the result is underrange (0}, inrange (1) or overrange (2).

NOTE: The commands in this section have the effect of clearing the EOT bit
in Status Registers A and B.

Basic Results Query

This requests one of the basic bit or block error results. The format of the
result returned will depend on the selected result. Basic results are not
available for pattern FOX. Clock slip results are valid only with PRBS type
patterns.

RLR? n n = 1orEC Error Count
2 or BC Block Count
3 or BER Bit Error Rate
4 or BLER Block Error Rate
B or PCEFS % Error Free Seconds
8 or ES Frrored Seconds
7 or BLE Block Error Count
8 or CLX Clock Slips

g or EFS Error Free Seconds
Returns:-
flag,oor,n  flag= Cort Validity Flag
gor = 1 Inrange
n = 0 to 998999 EC,BC,ES BLE,CLK,EFS

< 1,006,080,000
n = 1.000E+6 to 9.998+99 EC BCESBLE,CLK,EFS
> 1,000,060,000
n = 0to 1.0E+00 BER,BLER
0.00 to 100.00 PCEFS
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Bit Analysis Results Query

This requests one of the bit analysis results. The format of the result returned
wiil depend on the selected result. Bit analysis results are not available for
ASYNC timing or for bit test durations of type BIT or for the FOX pattern.

RAR? n n = 1 or PCDM % Degraded minutes
2 or PCAV % Availability
3 or PCSES % Severely errored seconds
4 or PCES % Errored seconds
5 or DM Degraded minutes
6 or SES Severely errored seconds
T or ESG821  Errored seconds
8 or UAS Unavailable seconds

9 or LTMER Long Term Mean error ratio

Returns:-
flag,oor,n  flag = Oori Validity Flag
oor = 1 Inrange
n = 0 to 999999 DM.SES,ESG&21,UAS, LTMER <1000609
n = 1.000E+6 to 9.99E+89 DM, SES ESGE21,UAS, LFMER >1000000
n= 0.0to 100.00 PCDM,PCAV,PCSES

Alarm Seconds Besults Query

Returns the total number of seconds for which a particular alarm has been
present in the current or previous test period.

RAL? n n = 1 or DATALGOSS Data loss
2 or PATLOSS Pattern loss
3 or CLESLIF  Clock slip seconds
4 or PYRLOSS Power loss
S or PATEVENT Pattern sync loss events

Returns:-

Qori Validity Flag
1 Inrange
0 to 999999999 Result

flag,oor,n flag
ooT
n

non
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Frequency Results Query

Returns the frequency results in Hertz for either the transmit or receive
interface. This result is always available and does not require the instrument
test period to be started.

Note that the frequency result remains valid even if no signal is present. Under
this circumstance the count will be zero.

FRQ? n n = 1or TXFREQ  Transmit frequency
2 or RXFREQ  Receive frequency

Returns:-
flag,oor,n flag = Oordl Validity Flag
oor = 1 Inrange
n = 0 to 9999999 Result

Delay Measurement Query

Returns the control circuit timing delay result. This measurement is initiated
by the SWEEP control on the control circuit timing page. This will reset the
sweep completed bit obtained by TTA?

DEL?
Returns:-
flag,oor,n flag = Oor1 Validity Flag
oor = 1 Inrange
n = 0t099.999 Result in seconds (10s range)
n= 0to9999.9 Result in milliseconds {1s/100ms range)

Etapsed Bit Result Query

Returns the number of elapsed bits in the current or last testing period. This
result is always available in timed and bit test types.

N.B. Elapsed time (ELP7) is always available also.
ELB?

Returns:-
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flag,n flag= Oori Validity Flag
n = 0 to 999999 Count < 1000000
n o= 1.000E+6 to 9.999E+99 Count > 1000000

Control Circuit Timing Data

Returns the binary state and change data representing the control circuit
timing diagram. The data is returned as a list of n binary weighted integers;
each word contains both state and change information as detailed in the table.
If the data is currently invalid then n will be returned as 0, if it is valid then
n = 101, followed by 100 entries m of status information. This will reset the
sweep completed bit obtained by TTA?T.

RTD?

Returns:-

The information bits m have the following significance:

DB7;DB6 | DB5 { DB4 | DB3|DB2 DB1| DB0
CH1|CHO|STb | ST4 | ST3 | 8T2|ST1|STO

DB15|DBi4|DB13 | DB12 | DB11 |DB10|DBY | D38
o 0 0 0 CHS5 | CH4 |CH3 | CH2
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Bit ¢ 870 This bit indicates the state of the RTS/RS sampled control line.

Bit 1 8T1: This bit indicates the state of the CTS/CS sampled control line.

Bit 1572 : This bit indicates the state of the DTR/DR sampled control line.

Bit 1 ST3: This bit indicates the state of the DSR/DM sampled control
line.

Bit 1 5T4: This bit indicates the state of the DCD/RR/RLSD sampled
control line.

Bit 1 8T5 : This bit indicates the state of the MON sampled control line.
This will always be 0 if the interface iz V.11 or V.35.

Bit 1 CHO : This bit indicates that a glitch was present on the RTS/RS
sampled control line.

Bit 1 CHL: This bit indicates that a glitch was present on the CTS/CS
sampled control line.

Bit 1 CH2 . This bit indicates that a glitch was present on the DTR/DR
sampled control line.

Bit 1 CHS : This bit indicates that a glitch was present on the DSR/DM
sampled control line.

Bit 1 CH4 : This bit indicates that a glitch was present on the
DCD/RR/RLSD sampled control line.

Bit 1 CH5 : This bit indicates that a glitch was present on the MON
sampled control line. This will always be 0 if the interface is
V.11 or V.35.

A “glitch” means that a transition was detected between the sampling points,
but the state of the line at the sampled points remained the same.

Control Circuit Timing Compressed Data Query

Returns the binary state and change data representing the timing diagram in a
compressed format. It is in effect the same data as in the RTD? command but
duplicated lines are compressed onto one line with a repeat_count before the
information integer m. If the data is currently invalid then n will be returned
as 0, if it is valid then n < 101, followed by n-1 entries of repeat count and
status information. This will reset the sweep completed bit obtained by TTAT.
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RTZ?
Returns:-

n

[repeat_count-1,m1i]
[repeat_count-2,m2]
i
!
[

repeat.. count-n,mn]
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STORED MEASUREMENT AND GRAPHICS QUERY COMMANDS

The following commands are only available outwith a test period. They access
stored measurement information from previously run tests. In the case of
stored measurement result query commands, the commands are broadly similar
to those listed in the RESULT QUERY COMMAND section with the addition
of a first parameter pointing to the store in question. (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.

Stored Graphical Data Query

This command has a modified response for datacom stores and returns store
sample data as a series of records, one for each sample for store n. (A sample
can be either for a 1, 15 or 60 minute period). This could return as much as
6000 lines of information.

SMD? n n= ~8tc0 Stors number

Returns:-

g1-data,g2-data,g3-date,gf-data,g5-data, “alarm-bits”
gI-data,g2-data,g3-data,g4-data,g5-data, “alarm-bits”
gl-data,g2-data,g3-dato,gf-data,g5-data, “alarm-bits”
|
|
|

EC0I
gI-data = XE+Y Bit error count in sample
g2-data = XE+Y Block error count in sample
g8-date = XE+Y Unused
gé-data = XE+Y Unused
go-data = XE+Y Unused

“alarm-bits” = 8 characters 1 or 0  Alarms for that sample
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NOTE: From left to right the alarms are Power Loss, Data Loss, Pattern Loss
and Clock Slip seconds, a “1” indicating that the alarm was present. The four
least significant bits are unused.

An example of returned data for an & sample period is:

0E+0, OE+0, GE+0, OE+0, OE+0, "00000000"
1E+0, OE+0, OE+0, OE+0, OE+Q, "00000000"
4E+1, BE+2, OE+0, OE+0, OE+C, "00010000"
0E+0, OE+0, OE+0, OE+0, OE+C, "Q000C000"
OE+0, OE+0, OE+0Q, OE+0, OE+0, "0000C000"
8E+8, BE+5, OE+0, OE+0, OE+0, "01104000"
QE+{, OE+0, OE+0, Q0¥+0, OE+0, "00000000"
0E+0, 0E+0, OE+0, OE+0, OE+0, "00000000"
EOI

Stored Craphical Data in Compressed Form Query

This command has a modified response for datacom stores and 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 ot of the saruples 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= -9to0 Store number

Returns:-

nl,gl-data,g2-data,g3-dota,g4-data,g5-data, “alarm-bits”
n2,g1-data,g2-data ,g3-data,gf-data,g5-data, “alarm-bits”
nd,g1-data,g2-data ,¢3-data,g4-data,g5-data, “alarm-bits”

i
1
I

EOQI
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nl,n2 = 1 to 600D Number of repeated resulis
gl-date = XE+Y Bit error count in sample
gé-date = XE+Y Block error count in sample
g3-data = XE+Y Unused
gé-data = XE+Y Unused
g5-data = XE+Y Unused
“glarm-bits” = 8 characters 1 or ¢ Alarms for that sample

NOTE: From left to right the alarms are Power Loss, Data Loss, Pattern Loss
and Clock Slip seconds, a “1” indicating that the alarm was present. The four
least significant bits are unused.

An example of returned data for SMD? is shown below.

1, CE+0, 0E+0, OE+0, OE+0, QE+0, "00000000"
1, 1E+0, OE+0, OE+0, QE+0, QE+0, "00000000"
1, 4E+1, 5E+2, QE+0, OE+0, QOE+0, "00010000"
2, OE+0, OE+0, OE+O, OE+0, OE+0, "00000000"
1, BE+8, BE+5, QOE+0, OE+0, OE+0, "01100000"
2, OE+0, OE+0, OE+0C, OE+0, OE+0, "00000000"
EDI
Stored Telecom/Datacom Mode

This queries whether a particular store holds telecom or datacom result
information. The response is as per MODE?.

SHOD? n n= -8 to 0 Store number

Returns:-

nwhere n= 1or2 1 - Datacom, 2 - Telecom

Stored Interface Type

This queries the interface type for a particular store. The response is as per
DIF?.

SDIF?n  n= -9to 0 Store number
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Returns:-

n wihere n= 1to8

Stored Emutation Type

This queries the emulation type for a particular store. The response is as per
DEM?.

SDEN? n n= =810 0 Store number
Returns:-
n where n= tor?2

Stored Timing Type

This queries the timing type for a particular store. The response is as per
DTI?.

SDTI? n n= -9tc0 Store number
Returns:-
n where n= tor2

Stored Asynchronous Character L.ength

This queries the asynchronous data character length for a particular store. The
response is as per CHL?.

SCEL? n n= -9to 0 Store number

Returns:-

n where n= i1to4d
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Stored Asynchronous Parity

This queries the asynchronous data parity setting for a particular store. The
response is as per PAR7Y.

SPAR?T n n= -8to 0 Store number

Returns:-

n where n= 1tob

Stored Asynchronous Stop Bits

This queries the number of stop bits for asynchronous data for a particular
store. The response is as per SBT7.

SBT? n n= ~8to0 Store number

Returns:-

n where n= 1%t3

Stored Transmit Clock Source

This gueries the transmit clock source for a particular store. The response is as
per TXCT.

STXC? n n= -9tc0 Store number

Returns:-

n where n= ior?

Stored Receive Clock Source

This queries the receive clock source for a particular store. The response is as
per RXCT.

SRIC? n n= -9to0 Store number
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Returns:-

n where n= lor2

Stored Asynchrenous Data Rate

This queries the asynchronous data rate for a particular store. The response is
as per ADRY.

SADR?2 n= =-8t0o0 Store number

Returns:-

n where n= 1to 18

Stored Synchronous Data Rate

This queries the synchronous data rate for a particular store. The response is
as per SDR?.

8SDR7n  n= -9t 0 Store number

Returns:-

n where n= 1toib
Stored User Program Synchronous Data Rate

This queries the user program synchronous data rate for a particular store.
The response is as per URR?.

SURR?n  n= -9i00 Store number

Returns:-

n where n = 600 to 2048000
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Stored Pattern Type

This queries the pattern type for a particular store. The response is as per
DPT?.

SDPT? n n= -9to0 Store number

Returns:-

n where n= tto10

Stored User Defined Word Pattern

This queries user word pattern for & particular store. The response is as per
UPP?.

SUPP? n n= -9tc0 Store number

Returns:-

length ,“patt” where length = 3 to 18
“patt” = “length” characters O or 1

Stored Pattern Polarity

This queries the PRBS pattern polarity for a particular store. The response is
as per POL?Y.

SPOL? » n= -9t00 Store number

Returns:-

n where n= ior?2
Stored Transmit Data Polarity

This queries the transmit data polazity for a particular store. The response is
as per DOP7.
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SDOP? n

Returns:-

n where

i

n

-9 t00

lor2

Store number

Stored Receive Data Polarity

This queries the receive data polarity for a particular store. The response is as

per DIP?.

SDIP? a

Returns:-

n where

n

n

-3 to 0

ior2

Stored Block Length

Store number

This queries the receiver block length for a particular store. The response is as
per BLL?Y.

SBLL? n

Returns:-

n where

n

il

-9 to 0

1or2

Store number

Stored Receiver Sync Gain Control

This gueries the receiver pattern sync gain contrel for a particular store. The

response is as per DSLY.

SDSL? n

Returns:-

n where

n

n

-9 to @

ior2
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Stored Sync Loss AUTO Resync Threshold

This queries the receiver pattern sync loss resync threshold for a particular
store. The response is as per ATH?.

SATH? n n = -9 to 0 Store number

Returns:-

n where n= 1t03

Stored Basic Results Query

This queries the basic results for a particular store. The response is as per
RLRY.

SRLR? n,b n= -Btc0 Store number
b= 1orEC Error Count
2 or BC Block Count

3 or BER Bit Error Rate

4 or BLER  Block Error Rate

5 or PCEFS % Error Free Seconds
6 or E8 Errored Seconds

7 or BLE Block Error Count

8 or CLX Clock Slips

9 or EFS Error Free Seconds

Returns:-
flag,oor,n flag = Oort Validity Flag
oor = 1 Inrange
n = 0 to 999999 EC,BC,ES BLE,CLK,EFS
< 1000000
n = 1.000E+6 to 9.99E+58 EC,BCESBLE CLK,EFS
> 1600000
n = 0 to 1.0E+00 BER,BLER
0.00 to 100.00 PCEFS,
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Stored Bit Analysis Results Query

This queries the bit analysis results for a particular store. The response is as
per RAR?.

SRAR? n,b n= -9to O Store number

b= 1or PCDM % Degraded mirutes
2 0r PCAY % Availability
3 ar PCSES % Severely errored seconds
4or PCES % Errored ssconds

5 or DM Degraded minutes

6 or SES Severely errored seconds
T or ESG821 Errored seconds

8 or UAS Unavailable seconds

¢ or LTMER Long Term Mean error ratio

Returns:-
flag,oor,n flug = Oor 1 Validity Flag
oor = 1 Inrange
n = 0to 999999 DM,SES,ESG821,UAS, ITMER < 10060000
n = 1.000E+6 to 9.999E+98 DM,SES ESG821, UAS LTMER > 1006000
n = 0.0 to 100.00 PCDM,PCAV,PCSES

Stored Alarm Seconds Results Query

This queries the alarm seconds results for a particular store. The response is as
per RALY.

SRAR? n,b n= -Bto0Q Store number
b= 1or DATALOSS Data loss
2 or PATLOSS Pattern loss
3 or CLKSLIP Clock slip seconds
4 or PWRLOSS Power loss seconds
5 or PATEVENT Patiern sync loss events
Returns:-
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flag,oor,n  flag= Oori Vaiidity Flag
oor = 1 Inrange
n = O fto 999999999 Result

Stored Elapsed Bits

This queries the elapsed bits for a particular store. The response is as per
ELB?.

SELBY n n= -8to 6 Store number

Returns:-

flag,n flag= Oor1 Validity Flag
n= 0to 999989 Count < 1069000
n = 1.000E+6 to 9.999E+989 Count > 1000000
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KEYBOARD FUNCTION COMMANDS

Telecom/Datacom Mode

This command swaps the operation of the instrument to be either telecom

or datacom and equates to the corresponding key on the datacom lid. Each
mode is exclusive of the other in that telecom tests and configurations are not
permitted when in datacom operation and vice-versa.

NOTE: This command causes the instrument to be completely reconfigured.
During this reconfiguration any remote control commands sent to the
instrument will be ignored, and afterwards the instrument will be LOCAL.

MODE = n = 1 or BATACOM
2 or TELECOM

MODE?
Returns:-

. where n = 1 or 2

Manual Resync

This command equates to pressing the MANUAL RESYNC key on the
datacom lid. It can be sent freely at any time.

MAN
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Error Codes

Within this chapter are listed all error codes for the instrument, including the
datacom module. They are all accessed by the ERR? command.

Print Now

This command causes the instrument to produce a printout (on demand).

The output will be returned to the controller as a common port is used for
controlling and printing. This command is equivalent to pressing the front
panel print now key.

REMLCG

Common Capability Errors

The error codes that appear under this section are the recommended

error numbers as defined in the document Reserved HP-IB commands,
Recommended Practice for Comnmon Capabilities. They are divided into
three sections, although there may be a few instrument dependent error codes
appearing uader these sections also.

These are indicated by an asterisk.

Parse Time Errors (Error codes -100 to -199)

The errors listed here occur during the parsing of HPIB commands.

-100 Command error (Unknown comrnand)}

-101 Invalid character received

-110 Command header error

-111 Header delimiter error

-120 Numeric argument error

~121 Wrong data type (Numeric expected)

~122 Precision error; rounding occurred

-123 Numeric overflow

-129 Missing nurmeric argument

~130 Non numeric argument error (mnemonic not recognized)
-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
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139 Missing non numeric argument

-141 Command buffer overflow

-142 Too many arguments

-143 Argument delimiter error

~144 Invalid message unit delimiter

-150 Unexpected EOI

-151 CR found without following LF

-160* RS8232 Parity Error

-161% RS5232 Framing Error

~162* RS232 UART Overrun Errvor

~163 * RS232 Internal Input Bufier Overrun Error

* = Instrument dependent error code,

Execution Time Errors (Error codes -200 to -299)

These errors are caused at execution time of remote control commands.

-200 No can do {generic execute error}

-201 Not executable in local mode

-202 Settings lost due to RTL or PON

~203 Trigger ignored

-211 Legal command, but settings conflict
-212 Argument out of range

-221 Busy doing something else

-222 Insufficient capability or configuration
-231 Input buffer full or overflow

~232 Output buffer full or overfiow

~240 Command provided through meta message only (HP-IB only)}
-241 Command not implemented

~243 Command not executable while remote
-250 Cormmand illegal during testing

-251 Comunand illegal when not testing
-282 Commands in incorrect sequence

-260 - Reserved

Stored Measurement Results and Graphics Errors
(Error codes -410 to -499)

-410 Not alowed while SMG running

~411 Requested SMQ store out of range

-412 Requested SMG store unused - no data
-413 Requested SMQ text result out of range
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Option or Capability Errors (Error codes -600 to -699)

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.

600
801*
6802*
603*
604%
605™
606™
607*
608*
809
810%*
611*
612*

Instrument has no timeslot access option fitted

Instrument has no 704kb/s interfaces fitted

Instrument has no 8Mb/s interfaces fitted

Instrument has no HP-1B interface fitted

Not running under battery power

Command not permitted in datacom operation

Command not permitted in telecom operation

Instrument has no accessory fitted

Command only permitted in R8232C operation

Command only permitted in HP-IB operation

Command not permitted while control circuit sweep not running
Command not permitted while control circuit sweep running
Accessory fault detected

* = Instrument dependent error code.

Self-Test Errors (Error codes 700 to 1599)

There is only one self-test error, which indicates that the instrument has failed
one of the tests specified in the TST command. No errors are reported by the
power-on tests. Test failure is indicated by a fail code. Fail codes are grouped
to indicate the test which has failed. More detailed information is supplied in

the service documentation. '
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Status Registers

STATUS REGISTER A

This register is accessed by the STA? command and contains a 16 bit word
describing the instrument’s status. Nine of the sixteen bits are defined by the
document HP praciice for common capabilities of 8 August 1983, while the
other seven are instrument dependent (indicated below). Each bit is a latched
record of an event (not an instantaneous reading). The cause of setting and
method of clearing is described below:-

Bit 0 RQC :

Bit 1 PWR:

Bit 2 FPS :

Bit 3 LCL :

Bit 4 RDY :

D815 | DB14]DB13 | DB12 | DB11; DB10| DE9 : DBS

0 |SMG | DAT | TIP 0 ¢ [ALC{EOT

DB7 | DB6 | DB5 | DB4 | DB |DB2| DB1 | DBS

MSG I RQS | ERR [RDY | LCL | FPS | PWR, | RQC

For compatibility with “common capabilities”. Not used in this
instrument - always reads as 0.

For compatibility with “commeon capabilities”. The instrument
is about to power down or the batiery (where fitted) is in a low
state of charge.

Front panel service request. A front panel key has been pressed.
Cleared by KEY?, RST or CLR or the meta messages $DCL,
§SDC (HP-IB) or (break) (RS232C).

Local operation. This is set when the power has been cycled.
Cleared by 8TA?, STB?, CLR or RST or the meta messages
$DCL, $SDC (HP-IB) or (break) (RS232C).

This bit is a direct reflection of the DRO bit (bit-3) of the ready
register. (See RDY7 and the ready register).
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Bit 5 ERR: Error. A remote control or self-test error of sorne description has
occurred { see ERR? command and The Error Code listing at
the end of this chapter for further information). Cleared by
ERR?, CLR or RST or the meta messages $DCL, $SDC
(HP-IB) or (break) (RS232C). Some errors, such as ROM
checksum, will not go away until the ROM is changed.

Bit 8 RQS : Service requested. This bit is primarily intended for instruments
fitted with HP-IB and is set if ar SRQ) is generated. In
instruments running under RS$232C remote control the bit will
still behave as described under the RQS command. Cleared by
STB?, RST, CLR or the meta messages $DCL, $SDC and serial
poll (HP-1B) or {break) {RS5232C).

Bit 7 MSG : For compatibility with “common capabilities”. There is an
ASCII string in the display area or the instrument has
something to say.

Not used in this instrument - always reads as 0.

Bit 8 *EOT : End of testing. This bit is set when the instrument reaches the
end of its test period, whether it be manual or single. NOTE:
There may be a delay of up to 200ms between the actual end of
the test period and this bit being set. Cleared at the start of
any test period by STR or by RST, CLR or the meta messages
$DCL, $SDC (HP-IB) or (break) (RS232C) or any query
command requesting measurement results. This bit can be used
to determine when it is safe to send configuration commands
which may be locked out due to testing.

Bit 9 *ALC : Alarm change. This is set when any of the alarms in the alarm
status register change and the corresponding bit in the alarm
mask register is enabled, {see ALM? and AMR). Cleared by
ALM?, RST or CLR or the meta messages $DCL, 8SDC
(HP-IB) or (break) (RS232C).

Bit 12 *TIP : Test in progress. This bit is set on receipt of a STR command to
indicate that the instrument has started testing and no further
configuration commands will be accepted. There may be a delay
of up to 200ms between this bit being set and the actual start of
testing. {The ready register OST bit can be used to determine
when the instruments counters are actually counting}, Cleared
at the end of any test period by STP or by RST. This bit can be
used to determine when it is safe to send configuration
comrands and when end of test resuits are available.
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Bit 13 *DAT : Datacom application. This bit is set if, when the datacom lid
option is fitted, the instrument is in datacom application mode.

Bit 14 *SMG : Busy downloading information into its internal SMG store.
Stored measurement information can only be accessed when this
bit is clear.

Bit 150 : Zero. This is included to be compatible with “commnon
capabilities” and is used to ensure a positive number for STA?
response in 16 bit computers.

* = Instrument dependent status bits

Each 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 RQS 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
the RQS OFF command, any positive transition of a source with its mask bit
enabled will be caught and SRQ’d when the RQS ON command is sent.
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STATUS REGISTER B

This register is accessed by the STB? command (or a serial poll in the case of
HP-IB) 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 canses of setting and method of clearing are described below:-

Bit 0 *EOT :

Bt 1 ALC :

Bit 2 FPS :

Bit 3 LCL :

Bit 4 RDY :

DB7!DB6| DB5 | DB4 | DB3  DB2 | DB1 | DBO

0 (RQS|ERR|RDY |LCLFPSALC{EOT

End of testing. This bit is set when the instrument reaches the
end of its test period, whether it be manual or single.

NOTE: There may be a delay of up to 200ms between the actual
end of the test period and this bit being set. Cleared at the
start of any test period by STR or by RST, CLR or the meta
messages $DCL, $8DC (HP-IB) or (break) (RS232C) or any
query command requesting measurernent results. This bit can
be used to determine when it is safe to send configuration
commands which may be locked out dus to testing.

Alarm change. This is set when any of the alarms in the alarin
status register change and the corresponding bit in the alarm
mask register is enabled, (see ALM? and AMR). Cleared by
ALM?, RST or CLR or the meta messages $DCL, 85DC
(HP-1IB) or {break} (RS232C).

Front panel service request. A front panel key has been pressed.
Cieared by KEY?, RST or CLR or the meta messages $DCL,
$SDC (HP-IB) or (break) (RS232C).

Local operation. This is set when the power has been cycled.
Cleared by STA?, STB?, CLR or RST or the meta messages
$DCL, $SDC (HP-1B) or (break) {R5232C).

This bit is a direct reflection of the DRO bit (bit-3} of the ready
register. {See RDY7? and the ready register).
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Bit 5 ERR.:

Bit 6 RQS :

Error. A remote control or self-test error of some description has
occurred {see ERR? command and The Error Code listing for
further information). Cleared by ERR?, CLR or RST or the
meta messages $DCL, $SDC (HP-IB) or (break) (RS232C).
Some errors, such as ROM checksum, will not go away until the
ROM is changed.

Service requested. This bit is primarily intended for instruments
fitted with HP-IB and is set if an SRQ is generated. In
instruments running under RS232C remote control the bit will
still behave as described under the RQS command. Cleared by
§TB?, RST, CLR or the meta messages $DCL, 35DC and serial
poll (HP-IB} or (break) (RS232C). Cleared by STB?, RST or
CLR.
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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 AOC:

Bit 3 DRO :

Bit 4 ASC :

Bit 5 STC :

Bit 6 LQE :

DB7|DB6 |DB5|DB4| DB3 | DB2 |DB1| DBO

0 [LQE|STC|ASC|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.

Operation started, this bit is set when the instrument starts
testing and reset when it has stopped. The flag reflects the
actual start of measurement timing but it is not an indication of
when results are available or when configuration commands are
permitted, (see status-A EOT, TIP flags and Programming Tips
section).

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 commoen capabilities but has no real use in this insérument.
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 (HP-IB} and change of state of status A RQS bit 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. Not available
in Datacom operation.

Self-Test complete. This bit is cleared following a request for self
test, and set on test complete.

Logging {Printer) Queue Empty. This bit is clear while there is
data present in the instruments internal printer output buffer
and set when this buffer is empty. NOTE: No account is taken
of buffering within an external printing device.
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ALARM REGISTER

This register is accessed by the ALM? command. The format shown helow

for the alarm register also applies to the alarm change register and the alarm
mask register. Alarm history is not available in Datacom mode. A “1” in a bit
position indicates that the specified condition is prevailing. I a given alarm
condition changes and the corresponding bit in the alarm mask register (see
AMR) is & “17”, then the alarm change {ALC) bit will be set in Status Registers
A & B. Note that for instruments fitted with and under HP-IB control this
may generate an SRQ (and set status A RQS) if the ALC bit in the RQS mask
register (see RQS) is a “1”7. The execution of this command clears the ALC
bits in status registers A and B.

DB15|DB14 | DB13 | DB12| DB11 | DB16 | DBY | DBS
0 0 0 o |UAVIPWL| O 0

DB7| DB6 | DB5 | DB4 | DB3|{DB2 | DB1 | DBO

0 |ERR|PAT| ¢ 0 0 0 |SGL

Bit ¢ SGL : Signal loss. Set when no signal is present at the selected input
port.
Bit 5 PAT : Pattern loss. Set when datacom pattern sync loss occurs. Clear

outwith this criterion.

Bit 6 ERR : Errors detected. Set if any bit errors has occurred in the last
100ms.
Bit 10 PWL : Power loss. This history flag is set if the power has failed during

the last or curreat test period. Cleared at the start of the next
test period.

Bit 11 UAV : Unavailability. This flag is set during testing if the system under
test is deemed unavailable. The system under test is desmed
available at the start of testing and the flag remains as history
at the end of testing.
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Notes:

(a} UAV bit only changes during test periods, it has no meaning otherwise
other than as a measurement result during and after testing.

(b) Bits 0-9 are direct reflections of the corresponding front panel leds where
fitted.

(¢} The PWL bit will be set if power fails during a test interval. It will be
reset upon starting of the next test.
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Default Conditions

The following settings are used by the instrument following backup RAM
failure. The RST command and RCL 0 command reset the instrument to these

conditions.

System: {Unaffected by RCL 0)

Transceiver Settings:

Other Settings:
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SRQ mask register
Status Registers A and B
Ready Register

Error register

Alarm mask register

Key register

Interface

Emnlate

Timing

Tx Clock Source

Rx Clock Source
ASYNC Character Length
ASYNC Parity
ASYNC Stop Bits

Tx Data Rate
(ASYNC/SYNC)

Tx Data Rate

{(/SYNC user prog)

Tx Qutput Clock Sense
Pattern

Block Length

Error Add

Tx Data Polarity

Rx Data Polarity
FOX Character Code
FOX Flow Control

ERR

LCL*, RDY

RAC, ASC, STC, LQE
0

0
0

V.24

DTE

ASYNC

Interface {positive edge)

Interface {negative edge) /

7-bits
0dd

1
9600b /s

128kb/s

Positive Edge
2720-1 (normal)
AUTO

Single

Normal
Normal
ASCH

None




Results Control:

Control Circuilts:

RS232 Port:**

Printer®**:

Other Functions:

Display

Test Period

Single Period Duration
Bit Period Duration
Storage

Trigger
Range

Delay A-B
Edge-A (user)
Edge-B (user)
Sweep

Cireuit RTS/CS/ete Control

RS232
Connection
Xon/Xoff
Enqg/Ack

Speed

Parity

Stop Bits
(HP-IB Address

Protocol
Speed
Stop bits
Print Style

Stored Setting Number
Stored Setting Lock
Deselected Timeslots
Beep On Error
Keyboard Lock

Real Time Clock Mode
Self-test Function

* This default only after power on.

Basic Results
Manual

10s

1E4 Bits

Off

Manual
100ms

Fixed
positive edge
negative edge
Stopped

Oft

COMPUTER CONTROL
HARDWIRED

RX & TX

OFF

9600bd

ODD

i

5)

XON-XOFF
OFF
9600bd

1

Compress

0

ON

PRBS 276-1
OFF

OFF

RUN

ALL
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** These settings unaffected by RST or RCL 0 but are set to these values
following non-volatile memory failure.
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A

Synchronous Clock Configurations

The Datacom Analyzers can use various clock configurations when emulating a
DTE or DCE.

The examples shown in the illustrations apply to the V.24, V.11 and V.35
interfaces, but for simplicity only the V.24 circuit names are used.
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Your Datacom Analyzer as DTE

When your Datacom Analyzer is configured as a DTE, it can be connected to a
DCE (normally a modem or some other data set) making it possible to test the
whele datacom circuit from end to end. The DCE under test always supplies
data (on RD) and clock (on RC) to the Datacom Analyzer.

Datacom Analyzer Transmitter Supplies Clock to DCE Under Test

The Datacom Analyzer uses its internal synthesizer to clock out data (on TD)
to the DCE under test. It supplies a clock on XTC which skould be used to
clock this data into the DCE.

The Datacom Analyzer does not use the clock on TC, if provided by the DCE

under test.
Batacom Anciyzer DCE Under Test
(DTE)

TRANSMTTER M— T Nat Used
Infernat o
Synihesizer ¢
TG
RECEIVER 4 ®C
|0

DATACOM [oTE ] { SYNC ]

nstrument Settings:
TX CLOCK SOURCE { INTERNAL ]
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DCE Under Test Supplies Clock to Datacom Analyzer Transmitter

The Datacom Analyzer uses the clock supplied on TC to clock out data (on
TD) to the DCE under test. A delayed version of this clock is sent back to the
DCE on XTC.

With this configuration, there are two ways that the DCE can clock in data
from the Datacom Analyzer:

w The data is clocked into the DCE coincident with the clock it is supplying
on TC. XTC is not used by the DCE. This approach is appropriate at lower
data rates.

m The delayed clock on XTC is used to clock data into the DCE. This
approach is more appropriate at higher data rates.

Daotoeom Anciyzer DCE Under Test

OTE
( TC

M XTC Use or IgROrE —

TRANSMITTER

™
RECEIVER L RL
R
DATACOM [ OTE ] [ SYNC ]
instrument Setiings:
TX CLOCK SQURCE {INTERFACE ]
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Your Datacom Analyzer as DCE

When your Datacom Analyzer is configured as a DCE, it can be connected
to terminal equipment for confidence checking. It can also be connected to
transmission equipment which has been configured DTE.

Like a real data test set, the Datacom Analyzer Transmitter supplies data (on
RD) and clocks {(on RC and TC) to the DTE under test. Both clock signals are
derived from the sarme source.

DTE Under Test Supplies Clock to Datacom Analyzer Receiver

The Datacom Analyzer uses the clock supplied on XTC to clock in data (on
TD). The DTE under test may have generated this clock internally or may
have derived it from the clock supplied by the Datacom Analyzer (on TC).

The Datacom Analyzer uses its internal synthesizer to clock out data (on RD)
and also to derive clock signals (on RC and TC).

DTE Under Test Datecom Analyzer

{DCEY
— T{ Use o lgnore
XTC »
0

RECEIVER
RC

TRANSMTTER

irderngl
Syninesizer,

RD

DATALCH [DLE ] [ SYNC T
Instrument Saltings: TX CLOCK SOURCE [ INTERNAL 1
RY (LOCK SOURCE [ INTERFACE }
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Datacom Analyzer Transmitter Supplies Clock to Datacom Analyzer
Receiver

The Datacom Analyzer clocks in data {on TD) using the same clock that it
supplies to the DTE under test (on TC). It follows that the DTE must use TC
to clock out data on TD. The Datacom Analyzer does not use the clock on
XTC, if provided by the DTE under test.

The Datacom Analyzer uses its internal synthesizer to clock out data (on RD)
and also to derive clock signals (on RC and TC).

DTE Under Tes! Caiocom Anclyzer
GCE!

T f_> RECEVER

—— XTC Not Used =

T

< RZ TRANSMITIER
irternat
RO Synihesizer,
DATALCH [DCE 1 [ 5YNC]
Instrument Saitings: TX CLOCK SDURCE { INTERNAL 1}
FX LLOCK SourcE [ NTERNAL ]
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DTE Under Test Supplies Clock to Datacom Analyzer Receiver and
Transmitter

The Datacom Analyzer uses the clock supplied on XTC to clock in data {on
TD). The DTE under test should have generated this clock internally.

The Datacom Analyzer uses the clock supplied on XTC to clock out data {(on
RD) and also to derive clock signals {on RC and TC).

CTE Under Test Oatocom Analyzer

nE

M—— ¢ Not Used A RECEVER
%1C e
i) i
" RC | TRANSMTTER
RD
DATACGH TBCE Y [SYNG)
Instryment Settings: TX CLOCK SOURCE [ INTEREACE ]
RX CLOCK SOURCE { NTERFACE |
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Bit Error Resulis

Bit Errors

Bit Error Ratio

(BER)

Block Count

Block Errors

Bleck Error
Ratio (BLER)

The number of bit errors counted over the elapsed test
period.

The ratio of bit errors counted to bits received over the
elapsed test period.

The number of blocks counted over the elapsed test
period. Block length is selectable as 1E3 bits or auto.
Auto defaults to the current PRBS length or 1E3 bits for
non-PRBS pattern.

The number of block errors counted over the elapsed test
period.

Block error is defined as a block in which ene or more bit
eIToTS OCCHUT.

The ratio of block errors counted to blocks received over
the elapsed test period.
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Error Seconds
(ES)

Error-Free
Seconds (EFS)

% Error-Free
Seconds (%EFS)

Clock Slips

The number of asynchronous error seconds coanted over
the elapsed test period.

Asynchronous error second is defined as a second during
which one or more bit errors occur.

Error seconds are not valid for Bit test periods.

The number of error-free seconds during the elapsed test
period.

The number of error-free seconds expressed as a percentage
of the elapsed test period.

The number of clock slips counted over the elapsed test
period.
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C

G.821 Analysis

G.821 Analysis, based on available and uncvailable time, is only performed on
synchronous data during a continuous or timed measurement.

A system becomes available when the error ratio measured in 1 second intervals
is lower than the severely errored second threshold for ten or more consecutive
seconds.

A system becomes unavailable when the error ratio measured in 1 second
intervals is greater than the severely errored second threshold for ten or more
consecutive seconds.

For the purpose of determining availability, pattern sync loss and data loss
seconds are considered as seconds with error ratios exceeding the availability
threshold. Power loss seconds are discarded.

Severely The number of severely errored seconds counted over the
Errered Seconds total available time.
(SES)

Severely errored second is a second during which there is
an error ratio greater than the threshold value 1E-3 (10°%).

V‘I.Severely The number of severely errored seconds counted over the
Errored Seconds total available time expressed as a percentage.
(SES)

Error Seconds The number of errored seconds over the total available
(ES) time.
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% Error Seconds

Degraded
Minutes

% Degraded
Minutes

% Availability

Unavailable
Seconds

The number of errored seconds during available time
expressed as a percentage.

The number of degraded minutes counted over the total
available time.

Degraded minute is a 60 second {1 minute) composite
interval (excluding severely errored seconds) during which
the error ratio is greater than the threshold value of 1E~6
(10°6).

The number of degraded minutes during available time
expressed as a percentage of the total minutes made up of
available non-severely errored seconds.

The number or available seconds expressed as a percentage
of the total elapsed time.

The number of unavailable seconds counted over the total
elapsed time.
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D

Alarms

— R S AR

Data Loss The loss of valid data for a second or more. In sync mode
it means no clocks received. In async mode it means no
characters received.

Data Loss The number of seconds during which data loss was

Seconds detected, counted over the elapsed test period.

Power Loss

Power Loss
Seconds

Clock Slips

Clock Slip
Seconds

A power loss alarm occurs when the instrument power is
interrupted during a BER measurement.

The number of seconds for which the instrument’s power
supply is interrupted during a test period.

These occur when one or more bits have been added to or
deleted from a received PRBS pattern.

The number of seconds during which clock slips were
detected, counted over the elapsed test period.
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Pattern Sync
Loss

Pattern Sync
Loss Seconds

D-2 Alarms

Qccurs if the error ratio exceeds a selectable threshold:

Low - Error ratio > 8.1 in > 1000 bits
Medium - Error ratio > 0.25 in > 1000 bits
High ~ Error ratio > 0.25 in > 100,008 bits

Sync loss can also be caused by a data loss alarm, by
pressing {MANUAL RESYNC) or by changing pattern.

The number of seconds during which pattern sync loss was
detected, counted over the elapsed test period.




Index

4
40-Colurnn Printer Setup, 4-6

8

80-Column Hewlett-Packardé Printer
Setup, 4-3

80-Colurnn non Hewlett-Packard Printer

Setup, 4-6

A

Accessories Available, 6-4
Accessories Supplied, 6-4
ACCESSORY Cennector, i-2
Accessory Identification Query
ACCID?, 9-27
ACCESSORY Port, 7-7
Accessory Revision Date Query
ACCREV?, 9-27
ACCID?
Accessory Identification Query, 9-27
ACCREV?
Accessory Revision Date Query, 9-27
ADR
Asynchronous Data Rate, 9-33
Alarm register, 9-80
Alarms, 6-21
:Alarm Seconds Results Query
RAL?, 9-b4
Asynchronous Character Length
DSL, 9-30
Asynchronous Data - making a
measurement, 1-7

Asynchronous Data Rate, 2-10
ADR, 9-33
Asynchronous Operation, 2-10, §-18,
6-19
Asynchronous Parity
PAR, 9-30
Asynchronous Stop Bits
SBT, 9-31
ATH
Sync Loss AUTO Resync Threshold,
§.41
Audio Source
AUS, 9-43
AUS
Audio Source, 9-43

B

:Basic Results Query
RLRT, 9-53
Battery - Optior B12, 7-3
Baud Rate
Instrument, 4-2
Printer, 4-2
BER Measurements, 6-23
:Bit Analysis Results Query
RAR7, 0.54
Bit Test Duration
DBG, 9-46
BLL
Block Length, 9-45
Block Length
BLL, -45
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c

Cable Connection - DCE to DTE, 4-3
CCr?
Control Circuit Timing Line Status,
9-50
Changing Battery Fuses, 7-5
Changing the Batteries, 7-4
Character Codes - for FOX Patiern,
2-18
Character Format, 4-2
character length, 2-10
Parity, 2-10
Stop Bits, 2-10
Character Format - Printer/Remote
Contret, 7-8
CHARGING indicator (Option B12),
1-2
Charging the Batteries (Option B12),
-4
CHL
Asynchronous Character Length, 8-30
Clear
CLR, 9-22
CLR
Clear, $-22
Commands, remote control, 9-21
Computer, operation from, 9-5
CON
Configuration, 9-22
Configuration
CON, ¢-22
Control Circuit Status, 5-4
Control Circuit Timing, 6-25
Control Cirenit Timing commands, 9-47
Control Circuit Timing Compressed
Data Query
RTZ?, 9-57
Control Circuit Timing Data
RTD?, 8-56
Control Circuit Timing DELAY A-B
TMM, 9-48

Index-2

Control Circuit Timing Delay Edge-A
TIS, 9-48
Control Circuit Timing Delay Edge-A
Sense
STE, 9-48
Control Circuit Timing Delay Edge-B
TIE, 9-49
Control Circuit Timing Delay Edge-B
Sense
SPE, 9-49
Control Circuit Timing Line Status
CCT?, 9-50
Control Circuit Timing RANGE
TRG, 9-47
Control Circuit Timing - RTS/CTS
delay measuzrement, 1-17
Control Circuit Timing Status
TTA?, 9-50
Control Circuit Timing Trace Enable
TTR, 9-49
Control Cireuit Timing Trigger
TDP, 9-47
Control DCE CTS/CS/T Circuits
DCC1, 9-51
Control DCE DCD/RR/RLSD Circuits
DCC3, 9-51
Control DCE DSR/DM Circuits
DCC2, 9451
Control DTE DTR/TR, Circuits
DTC2, 8-52
Control DTE RTS/RS/C Circuits
DTC1, 9-52
CSE
Receive Clock Source Sense, 9-32

D

Bata Bits, 4-2

Data Character Length, 2-10

Datacom Analyzer Configuration, 1-3,
2-2

Datacem Connector, 1-2




DATACOM indicator, 1-3
Datacom Interface

RS-232, 5-2

RS-449, 5-2

V.11, 2-4

V.24, 2-4

V.35, 2-4

X21, 24
DAtacom Interface

V.35, 52
Datacom Interface Type

DIF, 9-28
Datacom Module Connection -

ACCESSORY Port, 7-7
Data Logging, 6-31
Data Rate - Asyne, 2-10
Date Flow - FOX Pattern, 2-18
DBG

Bit Test Duration, 9-46
DCCL

Contrel DCE CTS/CS/1 Circuits,

9-51
DCC2

Control DCE DSR/DM Circuits, 9-51
DCC3

Control DCE DCD/RR/RLSD

Cireunits, 9-51
DCE Circuits, 2-9
Data and Clock (TD, RD, XTC, TC
and RCY, 2-9

Inputs (RTS and DTR), 2-9

Outputs(CTS, DSR and DCD), 2-9
DCE Emulation, 2-7, 5-3, 6-16
DCE to DTE Cable Connection, 4-3
Default conditions, 9-82
Default Settings, 1-4
DEL?

Delay Measurement Query, 9-55
Delay between Two Events, 5-8
Delay Measurement Query

DEL?, 8-55

Delay - RTS/CTS, 5-6
DEM

Emulation Type, 9-29
DIF

Datacom Interface Type, 9-29
DIip

Receive Data Polarity, 9-40
Display Current Results as Graphs, 3-8
Display EFS or %EFS result, EFS, 9-39
Displaying

Alarms, 3-3

Analysis Results, 3-3

Bit Error Results, 3-2

Graphs, 3-5

TX/RX Frequency, 3-4
Displaying Graphs of all Errors and

Alarms, 3-8 :
Displaying Graphs of part of a
Measurement, 3-7

Dor

Transmit Data Polarity, $-40
DPD

Test Period Type, 9-45
DPT

Pattern Type, 9-35
DSL

Receiver Syne Gain Control, 9-41
DTC1

Control DTE RTS/RS/C Circuits,

9-52

DTC2

Control DTE DTR/TR Circuits, 9-52
DTD

Single Test Period Duration, §-46
DTE Circuits

Data and Clock (TD, RD, XTC, TC

and RC), 2-8

Inputs (CTS, DSR and DCD), 2-8

Qutpute (RIS and DTR), 2-8
DTE Emulation, 2-7, 5-3, 6-15
DTI
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Timing Type, 9-20
DTR, 4-2

E

EFS, display EFS or %EFS result, 9-39
EFS or %EFS selection, 1-6
Elapsed Bit Result Query
ELB?, 9-55
Elapsed Time, 6-30
ELB?
Elapsed Bit Result Query, 9-55
Ermulating
DPCE, 2-7, 5-3
DTE, 2-7, 5-3
Exnulation Type
DEM, 9-29
ENQ/ACK, 4.2
ERR?
Error Code Query, 9-26
Error Add, 6-18
Error addition commands, 9-44
Error Code Query
ERRT, 9-26
Error Codes, 9-71
Errors Insertion, 2-22
ERRTY responses, 9-71
%ESF or ESF display selection, 2-7
ESF or %ESF display selection, 2-7

F

Fixed Patterns, 2-17
FOX Character Code
FXC, 9-42
FOX Character Codes, 2-18
FOX Flow Control
FXF, 9-42
FOX Pattern - async TX only, 2-18
Frequency, 6-24
Frequency Results Query
FRQ?, 8-55
FRQ?

index.4

Frequency Results Query, 8-55
Fuses, 7-2
FXC

FOX Character Code, 9-42
FXF

FOX Flow Control, 9-42

G

Graphs, 3-5, 6-27
Graphs of all Errors and Alarms, 3-6
Graphs of part of & Measurement, 3-7

H

HP-IB address, 9-13
HP-IB connector, 8-12

ICs

Transmit Clock Source Sense, §-31
D

Instrument Identification, 9-25
Initial Ingpection, 7-1
Inserting Errors into TX Data, 2-22
Instrument Baud Rate, 4-2
Instrument Identification

1D, 9-25
Instruments Covered by Manual, 6-2
Instrument Settings Commands, 9-29
Instrument Settings - Recalled from

Store, 2-3

Isolating Switches, 1-5, 2-4

K

REY?

Key Query, 9-23
Keyboard Function Commands, 9-70
Key Query

KEY? 9-23




L

LCL
Local, 821

LEB,Long User Word Send Left Hand
Bit, 9-38

Line Fuses, 7-2

Local

LCL, 8-21

Logging Results, 6-31

Long User Word Byte Length LUL,
9-37

Long user word, content selection, 2-21

Long User Word Patiern, LUW, 0-38

Long User Word Pattern Synchronisation
Length,LUY, 9-37

Long User Word Program
Synchronisation Length, LSL, 9-37

Long User Word selection Number,LUS,
9-36

Long User Word Send Left Hand
Bit,LHB, $-38

LOW BATTERY indicator (Option
Bi2, 12

1SL,Long User Word Program
Synchronisation Length, 9-37

LUL,Long User Word Byte Length,
9-37

LUS,Long User Word selection Number,
9-36

LUW, Long User Word Pattern, 9-38

LUY,Long User Word Pattern
Synchronisation Length, 8-37

M

MAN

Manual Resync, 9-70
Manual Resyne

MAN, 8-70
Mating Connectors, 7-8
Measurements, 6-23
MODE

Telecom/Datacom Mode, 9-70
Modem connection, 9-2

0

0cCs
Transmit Output Clock Sense, 9-40
Operating Environment, 7-11
OPT?
Options Query, 9-27
Option B12 - Battery, 7-3
Options Available, 6-3
Options Query
OPT?, 9-27
Other-Page datacom settings, 9-40

P

Pacing - XON/XOFF, ENQ/ACK or
DTR, 4-2

PAR

Asynchroncus Parity, 8-30
Parity, 2-10, 4-2
Patch Points, 1-5, 2-4
Pattern Polanty

POL, 9-36
Patterns, 2-17, 6-22
Pattern Sync Threshold, 2.23
Pattern Type

DPT, 9-35
POL

Pattern Polarity, 9-36
Polarity - Bx & TX Data, 2-19
Power Cable, 7-3
Power Connection, 1-2
Power Requirements, 7-2
Power Source, 6-32
PRA, Printer auto trigger, 9-39
PRBS Patterns, 2-17
Preparation for Use, 7-2
Print Current Results, 4-8
Print Current Results as Graphs, 4-9
Printer auto trigger, PRA, 8-39
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Printer Baud Rate, 4-2
Printer Gutput - Character Format, 7-8
Printer Port, 7-7T
Printers, 4-2
Printing at timed intervals, 4-8
Printing Graphs, 4-11
Printing Setup
Using an Alternative (non Hewlett-
Packard) Printer, 4-6
Using Hewlett-Packard Printer, 4-3
Printing Stored Results, 4-10
Print Now, REMLOG, 9-T1
Print Settings, 4-8
Programming tips, 9-19
Protocol - XON/XOF, ENQ/ACK or
DTR, 4-2

R

Rack Mount Kits, 7-10
RAL?
Alarm Seconds Results Query, 9-54
RAR?
Bit Anaivais Results Query, 9-54
RDY?
Ready Code Query, 9-26
Ready Code Query
RDY?, 9-26
Ready register, 9-79
Real Time Cock, 6-30
Recalling stored instrument settings,
2.3
Receive Clock Source
RXC, 6-32
Receive Clock Source Sense
CSE, 8-32
Receive Data Polarity
DIP, 9-40
Receiver Sync Gain Control
D5L, 941
REMLOG Print Now, $-T1

Remote

Index-6

RMT, 9-21
Remote Control - Character Format,
7-8
Remote control commands, 9-21
Remote control common capability
messages, 9-21
Remote control, direct connection, %-3
Remote Control Port, 7-T
Remote control, preparation, 9-1
Remote control status registers, 9-74
Remote operation command example,
9-6
Remote operation, general information,
9-6
Repeat Sweep, 5-6, 5-8
Request Service Mask
RQS, 9-23
Resset
RST, 9-21
Result Query Commands, 9-53
Results Storage, 2-24
REV?
Revision Date Query, 9-25
Revision Date Query
REV?, 8-25
RLR?
Basic Results Query, 2-53
RMT
Remcte, 9-21
RQS
Request Service Mask, 9-23
RS-232 Interface, 5-2
RS-232 Port {on side panel), 7-7
RS-449 Interface, 5-2
RST
Reset, 8-21
RTD?
Control Circuit Timing Data, 9-58
RTS/CTS Delay, 5-6
RTZ?




Control Cirenit Timing Compressed
Data Query, 9-57
Running a measurement, 2-26
RXC
Recetve Clock Source, 9-32
RX Clock Source, 2-15
RX Data Polarity, 2-19

s

SADR?
Stored Asynchronous Data Rate, 9-64
Safety Considerations, 6-2
Sampling Resciution, 2-24
SATH?
Stored Sync Loss AUTO Resync
Threshold, 9-67
SBLL?
Stored Block Length, 9-66
SBT
Asynchronous Stop Bits, 9-31
SCHL?
Stored Asynchronous Character
Length, 9-62
SDEM?
Stored Emulation Type, 9-62
SDIF?
Stored Interface Type, 9-61
5DIP?
Stored Receive Data Polarity, 9-66
SDOP?
Stored Transmit Data Polarity, 9-65
SDPT?
Stored Pattern Type, 9-65
SDR
Synchronous Data Rate, 9-34
SDSL?
Stored Receiver Sync Gain Control,
9-66
SDTI?
Stored Timing Type, 9-62
SELR?

Stored Syne Loss AUTO Resync
Threshold, 9-69
Self-test
TST, 9-27
Self Test, 6-32
SER
Serial Number, 9-25
Serial Number
SER, 9-25
Single Sweep, 5-6, 5-8
Single Test Pericd Duration
DTD, 6-46
SMD?
Stored Graphical Data Query, 9-59
SMOD
Stored Telecom/Datacom Mode, $-61
SMZ7
Stored Graphical Data in Compressed
Form Query, $-60
SPAR?
Stored Asynchronous Parity, 9-63
SPE
Control Circuit Timing Delay Edge-B
Sense, 9-49
Specification, 6-1, 6-5
SPOL?
Stored Pattern Polarity, 9-65
SRAL?
Stored Alarm Seconds Results Query,
9-68
SRAR?
Stored Bit Analysis Results Query,
9-68
SRLR?
Stored Basic Results Query, 9-67
SRXC?
Stored Receive Clock Source, 9-83
SSBT?
Stored Asynchronous Stop Bits, 963
SSDR7?
Stored Synchronous Data Rate, 9-64
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STA?

Status/Events Query, 9-26
Starting/Stopping a test, 2-26
Status/Events Query

STA?, 9-26
Status Query

STRB?, 9-26
Status register A, 9-74
Status register B, 9-77
Status registers, 9-74
STB?

Status Query, 9-26
STE

Control Circuit Timing Delay Edge-A

Sense, 9-48
Stop Bits, 2-10, 4-2
Storage and Shipment, 7-11
Storage - Results, 6-29
Storage - Settings, 6-31
Stored Alarm Seconds Results Query

SRAL?, 9-68
Stored Asynchronous Character Length

SCHL?, 9-62
Stored Asynchronous Data Rate

SADRY, 9-64
Stored Asynchronous Parity

SPAR?, 8-63
Stored Asynchronous Stop Bits

SSBT7?, 9-63
Stored Basic Results Query

SRLR?, 9-67
Stored Bit Analysis Results Query

SRAR?, 9-68
Stored Block Length

SBLL?, 9-66
Stored Elapsed Bits

SELB?, §-69
Stored Emulation Type

SDEM?, 9-62
Stored Graphical Data in Compressed

Form Query

index-8

SMZ?, 9-60
Stored Graphical Data Query
SMD7, 9-59
Stored Interface Type
SDIF?, 9-61
Stored Measurement and Graphics Query
Commands, 9-59
Stored Pattern Polarity
SPOL7, 9-65
Stored Patiern Type
SDPT?, 9-65
SUPP?, 9-65
Stored Receive Clock Source
SRXC?, 9-63
Stored Receive Data Polarity
SDIP?, 9-66
Stored Recelver Sync Gain Control
SDSL?, 9-66
Stored Results as Graphs, 3-8
Stored Results as Text, 3-10
Stored Synchronous Data Rate
SSDR7Y, 9-64
Stored Sync Loss AUTO Resyne
Threshold
SATH?, §-67
Stored Telecormn/Datacom Mode
SMOD, 9-61
Stored Timing Type
SDTI?, 9-62
Stored Transmit Clock Source
STXC?, 9-63
Stored Transmit Data Polarity
SDOP?, 9-65
Stored User Program Synchronous Data
Rate
SURRY, 9-64
Storing Instrument Settings, 2-25
Storing Results, 2-24
STXC?
Stored Transmit Clock Source, 3-63
SUPP?




Stored Pattern Type, 9-85
SURR?
Stored User Program Synchronous
Data Rate, §-64
Sweep
Repeat, 5-6, 5-8
Single, 5-6, 5-8
Synchronous Data - making a
measurement, 1-12
Synchronous Data Rate
SDR, 0-34
Synchronous Operation, 2-12, 6-17, 6-1%
Synchronous TX Clock Source, 2-12
Synchronous TX Data Rate, 2-12
Sync Loss AUTO Resync Threshold
ATH, 9-41

T

TDP
Control Circuit Timing Trigger, 9-47
Telecom/Datacom Mode
MODE, 8-70
Telephone lines, connecting to via
modems, 9-2
Terminal, control from, 9-7
Terminal Emulation (DTE/DCE}, 6-15
Terminal, setting up for operation from,
9-4
Test Period, 2-19
Test Period and Result configuration
commands, 9-45
Test Periods, 6-24
Test Period Type
DPD, 9-45
TEST SELECT indicators, 1-3
TIE
Control Circuit Timing Delay Edge-B,
9-49
Timing Type
DTI, 9-29
TIS

Control Circuit Timing Delay Edge-A,
9-48
™M
Control Circuit Timing DELAY A-B,
9-48
Transmit Clock Source
TXC, 9-31
Transmit Clock Source Sense
ICS, 9-31
Transmit Data Polarity
DOP, 9-40
Transmit Output Clock Sense
OCS, 9-40
TRG
Control Circuit Timing RANGE, 9-47
TST
Self-test, 9-27
TTA?
Control Cireuit Timing Status, 9-50
TTR
Controt Circuit Timing Trace Enable,
9-49
TXC
Transmit Clock Source, 9-31
TX Ciock Source, 2-12, 2-13
TX Clock Source Trigger, 2-14
TX Data Polanty, 2-19
TX Data Rate, 2-12

U

PP
User Defined Word Pattern, 9-36
URR
User Program Synchronous Data Rate,
9-35
User Defined Word Pattern
UpPP, 9-36
User Program Synchronous Data Rate
URR, 9-35
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v Viewing Current Results as Graphs, 3-8

V.11 Interface, 2-4, 2-6, 6-8 Viewing Graphs of all Errors and Alarms,
V.11/V.35/X.21 Leased Indicators, 6-14 BEa

V.24 Breakout, 6-13 Viewing Graphs of part off a

V.24 indicators, 1-3 Measurement, 3-7

V.24 Interface, 2-4, 6-6

V.35 Interface, 2-4, 2-6, 5-2, 6-11 X

Viewing X.21 Interface, 2-4
Alarms, 3-3 XON/XOFF, 4-2
Analysis Results, 3-3
Bit Error Results, 3-2 z
Graphs, 3-5 Zoom, 3-7

TX/RX Frequency, 3-4
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