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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 producis 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 50LE 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. Hewleti-Packard further
certifies that its calibration measurements are traceable to the United States
National Bureau of Standards, to the extent allowed by the Bureau’s calibration
facility and to the calibration facilities of other International Standards
Organization members.

ASSISTANCE

FProduct maintenance agreements and other customer assistance ggreements are
availeble for Hewlett- Packard products.

For any assistance, contact your Hewlett-Packard Sales and Service Office.

Addresses are provided at the back of this manual.




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.

¢. 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).
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Getting Started

About this manual

This Operating manual describes control of the HP 37721A using the front
panel Keys and is arranged in three sections :

Getting Started

Making Measurements

Reference
Note Remote Control details (Option 001) are contained in the
q Remote Control manual.

v

This Getting Started section explains the following :

= How to obtain the required Display using the display select keys, (SETTINGS);
(RESULTS ); (PRINTER); (OTHER]}.

m How to modify the display information, using and the Display
Softkeys

s How to use the other front panel keys
= How to interpret the Status indicators

The Making Measurements section describes in detail how to test with the HP
37TT21A.

The Reference section contains definitions of terminology and measurements
where necessary.
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About the HP 37721A

The HP 37721A is a multi-rate bit error measuring instrument. It can generate
and receive a range of data patterns, and provide analysis of received errors to
(3.821 requirements.

Standard bit rates of 704 kbit/s, 2.048 Mbit/s, 8.448 Mbit/s, 34.368 Mbit/s
and 139.264 Mbit/s are provided. At 704 kbit/s and 2.048 Mbit/s the
generator timing can be recovered from the received data.

Clock offset capability of £100 ppm about the standard rates is available as
Option 003.

Multiple Qutputs (four in total) is provided with option 002.

75 Q unbalanced data interfaces are provided at all data rates. In addition 120
§} balanced data Interfaces are provided at 704 kbit/s and 2.048 Mbit/s. AMI,
HDB3 or CMI coding is used depending on the selected rate.

Accurate error measurements can still be made in the presence of half-rate
cable loss of up to 12 dB, and at protected monitor points.

Option 004 provides binary interfaces at the standard bit rates of 704 kbit/s,
2048 kbit /s, 8448 kbit/s, 34368 kbit/s and 139264 kbit/s. In addition with an
input binary clock, rates in the range 700 kbit/s to 168.5 Mbit/s are available.
The binary interfaces consist of receiver clock and data input, transmitter
external clock input and transmitter clock and data output. These interfaces
are provided by connectors on the HP 37721A rear panel.

Inputs and outputs are at TTL levels for frequencies up to 50 MHz and ECL
for frequencies up to the maximum specified.

Option 005 provides detection of the Frame Alignment Signal (FAS errors) to
provide basic in-service monitoring at the selected data rate. FAS monitoring is
also available with receiver binary data and clock input.
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Power Requirements

The HP 37721A Digital Transmission Analyzer requires a power source of 115
V {(+10% -22%) or 230 V (+10% -18%) at a frequency between 48 Hz and 66
Hz.

Caution Before connecting this instrument to a power outlet, ensure
that the voltage selector is correctly set for the voltage of the
” power source, and a fuse of the correct rating is fitted.

Line Voltage Selection

The Line Voltage is selected by the rear panel switch labelled 115 V, 230 V.
Fuse rating of 3 A 250 V (Time Delay) is applicable for both power source
settings, HP Part Number 2110-0029.
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Obtaining and Modifying the HP 37721A Displays
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Figure 1-1. HP 37721A Front Panel

The operator interface is provided by the display and the front panel keys.

Four different display areas are obtainable using the four keys,
(RESULTS ) (PRINTER ) and (OTHER ), immediately to the right of the display :

Allows control of Bit Rate, Interface, Clock Source, Pattern,
Termination, and Code for both generator and receiver. On
option 003 instruments Tx Clock Offset is available. On option
005 instruments the instrument measurement application
can be selected from OUT-OF-SERVICE TESTING or
IN-SERVICE-MONITORING.

Allows control of the Test Period and displays the selected
measurement results,

Allows control of the selected printer and the frequency of

printing of the selected measurement results.
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Allows control of Time & Date, Keyboard Lock, Beep On
Error, Stored Settings, Resynchronisation Mode, Analysis
Control, Self Test, Calibration, an Option key to view the
options fitted and, if Option 001 is fitted, Remote Control.
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1. In each of the display areas the field
currently able to be changed is marked by
a "highlighted cursor”.

APPLICATION CUT~OF-SERVICE TESTING
BIT RATE
INTERFACE COBED

T® CLOCK SOURCE

[ INTEIRHAL I

PARTTERN [ 2~18-1 1

TERHMINRTION [ 754 UNBRL ]

£0DE [ #DB3 1
STRYUS:

3. The menu of selections available, for
the highlighted field, appears at the

bottom of the display (

The choice from the fmenu is made using
the display softkeys situated immediately
below the display.

APPLICATION aUT-OF«GERVICE YESTING
BIT RATE [ 140 Mbhrs i}
INTERFACE CODER

TH CLOEK SOURCE INTERNAL

PATTERN [ is BIT WORD]

{101010181040350183
TERMINATION 7SR UNBAL
Cong ol

STRATUS:

140 fik/s] & fbsz [l 2 Nb/s

5. When the setting within a field is not
enclosed m [ ], as in TERMINATION
and CODE above, the field cannot be
kighlighted as no choice is allowed.
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2. The “highlighted cursor” is moved
around the display using (IF) and ().

aPPLICATION OUT-OF-SERVICE TESTING
RIT RAYE { 2 nbss ]
ITHTERFACE LODED

TX CLOCK SCURCE [ INTERMAL 3

PRTTERN S
TERMINATION [ 75R UNBAL I
CODE [ HDBI b3

STATUS:

2h2E-1 27151 HLL RLL HORE
ZEROS ONES BT YY)

4. When a field has more than 5 choices,

as in PATTERN above, a softkey labelled
MORE: is provided. When MBRE: 1s chosen
the remainder of the menu is revealed as

shown below.

HPPLICATION QUT-OF-SERVICE TESTING
BI1T RATE { & Mods 3
INTERFRCE CODED

1% LLOCK SGURCE [ INTERNRL H

PRTTERN [ Z715-1 1
TERMINATION

i 758 UNBRL 3
cong 3

{ #bE3

STRTUS:

- 1010 1900 is BIT
BORD

HIRE
e




Other Front Pane! Keys
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Figure 1-2. Front Panel Keys

u determines whether the SIGNAL IN port functions as a Terminated
input or as a Monitor input. Monitor allows accurate error measurement
at the line equipment protected monitor point. The appropriate indicator,
situated above the key, is lit to signify which type of input is selected.

causes the instrument to attempt to match the settings of Rate, Pattern,

Termiration and Code to the signal present at the SIGNAL IN port.

in progress.

IMANTUAL] is selected on the display.

starts the test period. If a test period is in progress this can be used to
stop the test period. The indicator above the key is Iit when a test period is

controls pattern synchronization when RESYNCHRONISATION

used to return the instrument from remote operation to keyboard

(Local) operation when Option 001, Remote Control, is fitted. The indicator
above the key is lit when the instrument is under Remote Control.
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g

A TR

" adds a single bit error to the output data pattern each time the key
is pressed.

. adds bit errors to the output data pattern at a rate of 1 error every
1000 clock periods. This continues until the key is pressed again. The
indicator above the key is lit when errors are being added.

n causes the selected measurement results to be logged, immediately, on
the selected printer.

= causes the paper in the Internal printer to roll up.

Caution Do not press while attempting to load a new roll of paper
in the Printer. It could result in a paper jam and disable the
# Printer. Wait until the paper is fed through the Printer rollers

before pressing (Fg).

L] when pressed and held causes the Status indicators to display any
alarms which have been set during the current Test Period (Signal Loss,
Pattern Loss, AIS, Errors). This continues until is released at which
time the current status is displayed. The indicator alongside the key is lit to
signify that an alarm has occurred during the current Test Period.
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| resets the history store such that the historical and present status are
the same. This can also be achieved by starting a new Test Period.

Status Indicators

The 6 Status indicators on the front panel convey information regarding the
measurement in progress. If an alarm has occurred during the current Test
Period the indicator alongside is Ht. To view which alarms have occurred
press and hold ). When is released the status indicators return to
displaying the current status.

Note the status indicator labels in italics indicate the label for an option

instrument.

Signal Present

Signal/Clock In
{option 004)

Pattern Sync

Ezt Clock In
(option 004)

Signal Loss

Pattern Loss

Indicates that data transitions are present at the SIGNAL
IN port.

Indicates that:

a. When a BINARY INTERFACE is selected, clock
transitions are present at the rear panel RX CLOCK IN
port. (option 004 instruments only)

b. When a CODED ({Ternary) INTERFACE is selected,
clock/data transitions are present at the front panel
SIGNAL IN port. {option 004 or 005 instruments)

Indicates that the received data is in synchronisation with
the internally generated reference data.

Replaces Pattern Sync when option 004 is fitted. Indicates
that clock transitions are present at the rear panel TX EXT
CLOCK input. On instruments fitted with option 003, but
without option 004, the Fxt Clock In LED is available but is
non-functional.

Indicates that data transitions are not present at the
SIGNAL IN port.

Indicates that the received data is not in synchronisation
with the internally generated reference data.
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Pattern/Frame  Replaces Pattern Loss when option 004 or 005 is fitted.

(option 005} When an Qut-of-Service Application is selected the LED
indicates that the received pattern is not in synchronisation
with the internally generated reference pattern. For an
In-Service Application the LED indicates that frame loss
has occurred.

AIS Indicates that the signal present at the SIGNAL IN port
meets the ALL ONES AIS criterion.
Errors Indicates that an error (Bit or Frame (option (05)) has been

detected. The indicator will remain 1it for at least 100 ms.

Basic Error Measurement Demonstration

This simple illustrated procedure explains how to perform the following :

» Recall the factory default settings using the STORED SETTINGS function.
w Set up a short term error measurement of error count and error ratio .

m Start the measurement and monitor the results.

m Add Bit errors to the generated PRBS data.

& Log results on the internal printer.
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1. Set up the STORED SETTINGS FUNCTION { STORED SETTINGS ]
function on the (OTH display as shown STOREE SETTING HUMBER Lo 1
‘t play e o
ite. RCTION (IR
OppGS © SETTING
i 1] FRCTORY DEFAULT SETTINGS
Select to recall the factory :
default seftings. i
5
3
7
8
9
. STRTUS:
2. Set up the [SETTINGS] display as shown
below.
APPLICATICGH JUT-BF-BERVICE TESTING
BIT RATE N 3. Set up the (RESULTS ) display as shown
INTERFACE CODED
TH CLOCK SOURCE INTERNAL below.
PATTERN { 2ri5-1 1 TEST PERIOD | MANURL 1
TERMINRTION 750 UNBAL
CODE { KBDpE2 1 RESULTS PISPLAYED { SHORT YERM ]
SHORT THERKM PERIOCD { USER PROGRAN)
[ 187 SECONBS
STORAGE f I MINUTE RESOLUTIOH 1
BIT EC
STATUS:
140 b/l 34 Hb/s - Nies nilﬁ 7 ' B I T ER
CoDE EC
CODE ER
STATUS:
1 i0 30 100 USER

4. Connect the 75  Signal In to 75 © Signal Out.
5. Press to start the measurement and monitor the display.

6. Press ERROR ADD (SiNGLE) or (1E.3) and check that the BIT EC and BIT
ER results change.

7. Select RESULTS DISPLAYED [CUMULATIVE] to view the results
accumulated since the beginning of the test period.

8. Press to obtain a printout of the instrument set up and the cumulative
results.
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Making Measurements

This chapter contains a series of application orientated measurements and
instrument tasks associated with the measurements.

The following measurements are described :

m End-to-End Testing (Installation/Commissioning)

» Loopback Testing (Fault Location}

& Frequency Offset Tolerance (Option 003 Only)

m In-Service Monitoring {Option 005)

m Multiple Channel Outputs (Option 002 Only}

m Binary Interface Testing (Option 004)

m Freguency Measurement

Fach measurement includes an explanation of the measurement, how and where
to connect the instrument, how to configure the instrument, and how to obtain
the relevant results.
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The instrument tasks associated with the measurements are :

m Logging Results

m Connecting an HP ThinkJet Printer

w Internal Printer Changing Paper

w Graphics

m Stored Settings

m Kevboard Lock

Beep On Error

Time and Date Setting

Resynchronization Mode

Analysis Control
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End-to-End Testing

Application

A transmission system must be specified for its overall error performance,
measured over a period of time. Conformance to these specifications ensures
that an installed system will meet the requirements of an Integrated Digital
Network (IDN).

After troubleshooting, or during installation or commissioning, it is necessary
to check that the transmission link meets this error performance.

Error performance measurements are made on an end-to-end basis testing
the Go and Return paths separately but simultaneously. The measurements
are often performed unattended and the results and other events, alarms for
example, logged on a printer and timed by a real time clock facility.

Two HP 37721A’s are required for this measurement, one at each end of the
link.

a1 =2
HP 377 21A HP 37721A
SIGNAL AL
140 Mpitrs >__/ -
out - e /—b{ e e S el
LINE LINE
TERMMNAL TERMNAL
— EQUIPMENT EQUAPMENT . ‘ SIGNAL
140 Moitfs
N O M < O our

140 Mb/s End-to-End Test
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Default (Known State) Settings

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Settings.

Test Setup Procedure (140 Mb/s End-to-End Test)

This setup procedure is based on 140 Mb/s, CMI, PRBS test data terminated
at 75 0. A SINGLE test period of 24 HOURS is used and use of the internal
printer for recording of results and alarms is included. A graphical record of

the results can be viewed on the HP 37721A display at the end of the
test period. If a hard copy is reguired the graphical record can be logged on an

external HP ThinkJet printer at the end of the test period.

HP 37721A #1

1. Connect the HP 37721A to the CMI REFLICATION OUT-OF-SERVICE TESTING
code interface of the line terminal BIT RATE e e
R INTERFALCE CODED
equipment and set up the [SETTINGS TH CLOCK SOURGE INTERNAL
dispiay as shown opposite. N Cpest
TERMINRTION 154 UNBAL
CODE bt 131

STATUS:
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2. Set up the display as shown

opposite.

The RESULTS DISPLAYED selection
can be changed during the test period
without interrupting the test.

H ANALYSIS or CUMULATIVE is
selected the Elapsed Time of the test
period is displayed.

3. Set up the display as shown

opposite.

A PRINT PERIOD selection of {15 MIN
NEST] provides the following :

A complete set of period and a complete
set of cumulative results logged on the
printer every 15 minutes.

A complete set of period resuits logged on
the printer at T hour and 24 hour
intervals.

A complete set of cumulative resalts
logged on the printer at the end of the
test period.

4. The default state of SUSPEND TEST
ON SIGNAL LOSS on the
display is . This means that any
period of Signal Loss will be included in
the results.

If it is desirable to exclude periods of

YSIS TYPE default is
which means that standard
3.821 Analysis is used.

TEST PERICGP { SINGLE

RESULTS BISPLAYED
STORAGE

7 [ 24 BOURS

[ RHALYSIS

1 1 AINUTE RESOLUTION

1

1
3

ELRPSEN YIME

BIT ES

LIMER
CORE ERROR SECONDS

NN NNN

STATUS:

SHOKRY CUnDL~ FRNALYSTH]
TERM ATIVE

FREU~
GENCY

PRINTER
PRINTING

PRINT PERIGD

RESULTS FRINTED

PRINT ERROR SECONDS

PRINT AT END OF TEST

STATUS:

{ INTERNRL I
{cn ¥

[ t5 MIN MEST]

{ OFF 1

ALl RESULTE

FUNETION

jU_AHALYSIS ConTROL

SUSPEND TEST 0N SIGNAL LASS i OFF 1

ANALYSIS TYPE

STRTUS:

AMFL S i S RESYRS JUPTIONS
CONTROL. MODE

{ STANDARD]

SELF
TEST,
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HP 377214 #2

1. Set up the display as shown

opposite.

The RESULTS DISPLAYED selection
can be changed during the test period
without interrupting the test.

If ANALYSIS or CUMULATIVE is
selected the Elapsed Time of the test
period is displayed.

2. Set up the display as shown

opposite.

A PRINT PERIOD selection of {15 MIN
NEST] provides the following :

A complete set of period and a compiete
set of cumulative results logged on the
printer every 15 minutes.

A complete sei of period results logged on
the printer at 1 hour and 24 hour
intervals.

A complete set of curnulative results
logged on the printer at the end of the
test period.

3. Connect the HP 37721A #2 to the
(M1 code interface of the line terminal

equipment and press (Fhs).

The HP 37721A will match the settings of
RATE; PATTERN, CODE; and
Termination signal level to the signal
present at the SIGNAL IN port.

2.6 Making Measurements

TEST PERIUD [ SINGLE

RESULTS DISFLAYED [ AHALYSIS
STORRGE { & MINUTE RESOLUTION

1 [ 24 HOURS 1

1
1

ELAPSED TIME

BIT ES “
EFS “
SES 4
UHAayY b4
o] b4
LTMER

£0BE ERROR SECONDS

STATUS:

EESTR CUNUL~ EAnHL YSISE FREU~
TERM ATIVE UENCY

{ INTERNAL 2
I 0on M

PRINTER
PRINTING

£ 1% MiN NESTY

PRINY PERIOD

REGULTS PRINTED

PRINT ERRDR SECCOHLS £ OFF ]

PRINT BT END OF TEST ALL RESULTS

STATUS:

APPLICATION OUT~OF-SERVICE TESTING
BIT RATE i 140 #bs/s 3
INTERFACE CADED

T¥ {LOCK SQURCE INTERNAL
PATTERN T gra23-t 1
TERMINATEIOH TR YUNBAL

CODE (124

STATUS:




4. The defaunlt state of SUSPEND TEST
ON SIGNAL LOSS on the

display is

This means that any period of Signal Loss
will be included in the results.

If it is desirable to suspend the test
during periods of Signal Loss select

IS TYPE the default setting

which means that standard
nalysis is used.

Run the Test (140 Mb/s End-to-End)
1. Press on both the HP 377214,

FURCTION

[ ANMLYSIS EONTROL ]

SUSPENT TEST ON SISNAL LOSS [ OFF 3

RNRLYSIS

STATUS:

HHALYS IS RESYVHC
CONTROL

TYPE { STANJARD]

JPTIOHS SELF HORE
TEST [l e i e e

The Date and Time the test started and the instrument setup are logged on

the printer.

Any alarms which occur during the test period, Pattern Loss; Signal Loss; AIS
and Power Failure, will be logged on the printer.

All results are logged on the printer at 15 minute intervals.

Period results are logged on the printer at 1 Hour and 24 Hour intervals.

The test can be halted at any time by pressing (G2).

At the End of the Test (140 Mb/s End-to-End)

At the end of the test period a complete set of cumulative results are logged on

the printer.

A graphical record of the results during the whole test period or the results

during a selected part of the test period can be viewed on the display
or logged on an external printer. See Graphics and External HP ThinkJel

Printer.
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Loopback Testing

Application

Loopback testing is used for fault location to a particular piece of line terminal
equipment or a repeater. The loopback is normally made at the outermost
point of the link for the first test and then moved nearer to the test instrument
until the faulty area is located. In circuits where more than one network
operator is involved, loopback testing can be used at boundaries to identify
which operator needs to check for an impairment.

Testing generally entails the insertion of errors to test path continuity.

HE B7721A
I sigNal

Z Mpit/s
ouT S - A— -
LINE v D % D ¥, LINE *,

- LOOPEATK LOOPBACK LOOPBACK ) LOOPBACK
TERMINAL | “rimges NUMBER NUMBER TERMINAL NUMBER
2 EQUIPMENT !

EQUIPMENT

‘iiGNAL !; :‘ !; :\ !é ] P ‘/

A

2 Mb/s Loopback Test

Default (Known State) Settings

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Setiings.
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Test Setup Procedure (2 Mb/s Loopback)

This setup procedure is based on 2 Mb/s, HDB3, PRBS test data interfaced at
75 1. Errors are added to the generated data and the SHORT TERM results
of Error Count and Error Ratio are displayed.

1. Connect the HP 37721A to the HDB3 APPLICZATION OUT-OF-SERVICE TESTING
code interface of the line terminal 317 RATE C2 b )
equipment and set up the [SETTINGS TH CLOCK SOURCE ¢ INTERNAL 3
display as shown opposite. S

TERMIRRTION [ 7SR UNBAL 3

COBE [ HIB3
2. Set up the (RESULTS) display as shown '

STATUS:

below. Z°25-1 § 215wt ALL REL TORE
ZERGS ONES - -

The displayed results are updated
according to the SHORT TERM
PERIOD selection.

TEST PERIOD [ WRNURL 3 3. Set up the (PRINTER display as shown

below.

RESULTS DISPLAYER [ SHORT TERM 1]
SHORT TERM PERICD

STORAGE [ 1 MINGTE RESOLUTION 3

BIT EC
BIT ER
CODE EC
CODE ER

PRINTER [ ERTERNAL 3
PRINTING £ OFF ¥

STATUS:

i 50 30 100 USER
secoin WSECONDS ESECONDS ESECONDS WPROGRAM

STATUS:

INTERHALE EXT »
RE222 .
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Start the Test (2 Mb/s Loopback)

1. Connect a loopback at the desired point on the line terminal equipment and
press () on the HP 37721A.

The test can be halted at any time by pressing (ZL)-

2. Add bit errors to the generated data and check that the errors are measured
as Bit Error Count and Bit Error Ratio.

Bit Errors can be added in one of two ways :

Adds a single bit error each time the key is pressed.

Adds bit errors at a rate of 1 error every 1000 clock periods. This
continues until the key is pressed again. The indicator above the
key is lit to indicate errors are being added at the required rate.

3. Move the loopback and add errors until the faulty section is located.

At the End of the Test (2 Mb/s Loopback)
1. Halt the test by pressing (35), and disconnect the HP 37721A.

2. Remove the loopback, repair or replace the faulty equipment, and retura the
line terminal equipment to service.
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Commissioning Multiplexers

Application

To commission multiplexers at line rates up to 565 Mb/s, all four input
tributaries of the system need to be loaded. The multiple output option (002)
on the HP 37721A allows this in-service condition to be simulated.

Error performance measurements are made on an end-to-end basis testing the
Go and Return paths simultaneously but separately.

Two HP 37721As with Option 002, Multiple Outputs, fitted are required for
this measurement, one at each end of the link.

st nZ
HE 27721A M 37T72NA
OPT 002) ART Q02
SIGNAL v._\
out O - N SiGraL,
DEL O/F ) P o n O
Ve
I | OIGITAL | DIGITAL
SIGNAL
- ot

DEL O/F
()1
2z
3

’ N
: - —2)
,~——— RADIO |

RADIC
SIGNAL P —

N Ol L ‘
A _/ \__

Commissioning Multiplexers

A A A

Default (Known State) Settings

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Seltings.
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Test Setup Procedure (Commissioning Multiplexers)

This setup procedure is based on 34 Mb/s, HDB3, PRBS test data terminated
at 75 Q. A SINGLE test period of 24 HOURS is used. No results are logged
during the test period but a complete set of results is logged at the end of the
test period. A graphical record of the results can be viewed on the HP 37721A
display at the end of the test period. If a hard copy is required the
graphical record can be logged on an external HP ThinkJet printer at the end
of the test period.

HP 37721A #1

APPLICATION QUT-OF«SERVICE TESTING

1. Connect the HP 37721A to the HDB3

code interface of the multiplexer and set BIT RATE €35 Mors )

up the (SETTINGS) display as shown T CLOCK SGURGE INTERNAL

opposite. PRTTERN {27151 ]
TERMINATION TSR UNBRL
CosE HDB3

STATUS:

2723~1 271%-1 ALl Ri L MORE
ZERDS GHES 2w ww e

TESY PERIOGD [ SINGLE 1 { 24 HOURS 1

2. Set up the display as shown

opposite.

RESULTS RISPLAYED
STORRGE [ 1 MINUTE RESOLUTION 1

The RESULTS DISPLAYED selection
can be changed during the test period
without interrupting the test.

If ANALYSIS or CUMULATIVE is
selected the Elapsed Time of the test
period is displayed.
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SES
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LTHER
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SHORT Cltii- WANALYSISE FREQ~
TERM AT IVE VENCY




3. Set up the display as shown

opposite.

PRINT PERIOD [OFF] results in a
complete set of results being logged at the
end of the test period.

A complete set of up to date results can
be obtained at any time during the test

period by pressing (T ).

HP 37721A #2

1. Set up the display as shown

opposite.

The RESULTS DISPLAYED selection
can be changed during the test period
without interrupting the test.

If ANALYSIS or CUMULATIVE is
selected the Elapsed Time of the test
period is displayed.

2. Set up the display as shown

opposite.

PRINT PERIOD [OFF] results in a
complete set of results being logged at the
end of the test period.

A complete set of up to date results can
be obtained ai any stime during the test

period by pressing (o).

PRINYER [ IHTHRNAL 1

FPRINTING { On i

PRINY FERIOD [ OFF 3

PRINT ERRUR SECONDS { OFF 3

PRINT AT END OF TEST ALL RESULTS
STATUS:

TEST PERISN { SINGLE 1 [ 24 HOURS ]
RESULTS DISPLRYER [LARALYSIS ]
STORAGE £ 1 MINUTE RESOLUTIEN b

ELAPSED TINE

BIT

TODE

£8

EFS

3E§

UNAY

b

LTMER

ERROR SECONDS

NN M

STATUS:

SHORT CUnuL- EANRLYSISE FREQ-
TERM ATIVE YENCY

PRINTER

PREINTING

PRINT PERIOD [ OFF 3
PRINT ERRGR SECONDS L OFF b]
PRINT RT END OF TEST ALL RESULTS

STATUS:

{ INTERNRL 1

on
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3. Connect the HP 37721A #2 to the BPPLIGRTIGN QUT~OF-SERVICE TESTING

HDB3 code interface of the line terminal BT RATE U3t meos
equipmen‘e and press . TX CLOGK $OURCE INTERNAL
The HP 37721A will match the settings of PATTERN R
RATE:; PATTERN; CODE; and Interface TERRINATION 758 UNBAL

signal level to the signal present at the
SIGNAL IN port.

STATLS:

ERSER 2n15-1 AL HLL MURE
ZEROS ONES W Sl AR T

Run the Test (Commissioning Multiplexers)
1. Press (%) on both the HP 37721A's.

The Date and Time the test started and the instrument setup are logged on
the printer.

Any alarms occurring during the test period, Pattern Loss; Signal Loss; AIS
and Power Failure, are logged on the printer.

The test can be halted at any time by pressing (8%}

At the End of the Test (Commissioning Multiplexers)
At the end of the test period a complete set of resuits is logged on the printer.

A graphical record of the results during the whole test period or the results
during a selected part of the test period can be viewed on the display
or logged on an external HP ThinkJet printer. See Graphics and External HP
ThinkJet Printer
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Frequency Offset Tolerance

Application

Most network equipment recovers clock from the incoming bit stream. Asa
minimum requirement network equipment must provide reliable clock recovery
over the CCITT tolerance range. Failure to reliably recover the clock can result
in high error rates.

The capability of the network equipment to reliably recover the clock is tested
by varying the clock rate of the generated data and checking for the occurrence
of transmission errors.

The measurement is made via a loopback and is generally of short duration.

The CCITT G.703 Recommendation for Clock Tolerance :

2048 kbit/s £ 50 ppm
8448 kbit/s £ 30 ppm
34368 kbit/s £+ 20 ppm
130264 kbit/s & 15 ppm

An HP 37721A with Option 003, Frequency Offset, fitted is required for this
measurement.

___.&_.m
SIGNAL
ouT Ot——— MiX
LOOPBACK
SIGNAL
N O DEMUX
- T—

Frequency Offset Tolerance
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Default (Known State) Settings

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous setiings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Settings.

Test Setup Procedure (Frequency Offset Tolerance)

This setup procedure tests the clock recovery capability of the line terminal
equipment at 8 Mb/s using a PRBS pattern connected to the 75 { interface.
The frequency of the generated data is offset using the Frequency Offset
capability (Option 003). The data is looped back and monitored for errors.

Note 2 Mb/s; 34 Mb/s and 140 Mb/s can be checked in the same
i manner using a PRBS pattern.

v

1. Connect the HP 37721A to the 75 Q APPLICATION OUT-0F-SERVICE TESTING
interface of the multiplexer and set up the BITRATE L2 Ko
display as shown opposite. X cLock suRce Inrernes
TX CLOCK OFFSET is set to [OFF] PRTTERN tetsr )
until the test is started. TERAINATION C o0 a3

STRTUS:

GFF +50 pprl =50 ppon USER
FPROGRRM
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2. Set up the (RESULTS) display as shown TEST PERIOD [ MANURL 1
opposite.

The Elapsed Time (ET) in the test period
appears on the display.

RESULYS DISPLAYED L CunuLATLVE 1)
STORABE [ L MINUTE RESGLUTION 1

BIT EC
BIT ER
COBE EC
CODE ER
ET

STATUS:

SHORT CunGL— BANALYCISEGRAPHICLE FREW
TERM RTIVE . BENCY

3. Set up the (PRINTER) display as shown PRINTER

- PRINTING [ OFF
opposite.

PRINTING [OFF] disables the printer.

STRTUS:

INTERNALE EXT =
RS232

Run the Test (Frequency Offset Tolerance)

1. Connect a loopback at the desired point on the line terminal equipment and
press on the HP 37721A.

The test can be halted at any time by pressing (E%)-

2. Select TX CLOCK OFFSET [+30ppm) and check that the Error Count and
Error Ratio results are unchanged.

3. Select TX CLOCK OFFSET [-30ppm] and check that the Error Count and
Error Ratio results are unchanged.

Note The OFFSET values used above conform to CCITT G.703
i Recommendation. If different values are required selection of
% [USER PROGRM] aliows offsets of up to 2100 ppm to be used.
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At the End of the Test (Frequency Offset Tolerance)
1. Halt the test by pressing (8¢}, and disconnect the HP 37721A.

2. Remove the loopback, repair or replace the faulty equipment, and return the
line terminal eguipment to service.
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In-Service Monitoring

Application

In-service monitoring allows the error performance of a link to be tested
without disturbing trafiic and losing valuable revenue.

In-service tests allow indentification of the following:
s Deterioration in circuit performance before the service is seriously affected.

m In-service troubleshooting allows detections of problems which only occur at
certain times of day, or when certain line traffic conditions exist.

Such problems can be detected by the occurrence of Frame Alignment Signal
{FAS) errors.

Using the HP 37721A {option 005) in a receive only mode, FAS errors can be
measured and viewed on the display. In addition, the results can be
logged on a Printer for examination later.

2 Mbit/s 8 Mbil/s J4 Mbit/s 140 Mbit/s

Il Bl i

HE 3T72IA

SIGNAL
ouT O

SIGNAL
IN

N

In-Service Monitoring
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Default (Known State) Settings

Tt can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Settings.

Test Setup Procedure (In-Service Monitoring)

This setup procedure is based on 140 Mb/s, line traffic interfaced at the line
equipment Monitor point. The instrument is used in a receive only mode

to measure FAS Errors. A Timed Start test period is used which allows the
measurement to be started at a time of interest when the user would not
normally be available. Alarms are logged in real time on the internal printer.

Error Count; Error Seconds; Error Ratio and Analysis results are logged on the
printer at the end of the test period. When live traffic is being monitored, FAS
Bit Errors will be measured.
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1. Connect the HP 37721A to the line
terminal equipment Monitor point and set

up the dispiay as shown

opposite.

2. Set up the display as shown

opposite.
Select your own START time.

Analysis results are also calculated during
the test period, and can be viewed by
setting the DISPLAY field to [G.821
ANALYSIS]

3. Set up the display as shown

opposite.

A complete set of up to date results can
be obtained at any time during the test

period by pressing (%u)-

RPPLICATION i IN-SERVICE MOMITORING 3}
B1T RATE [ 140 RS f]
INTERFRCE £ CODED ]

TERMINATION TER UMBRL
CODE crz

STRTUS:

TESY PERIGD [ TIMED START] [ 72 HOURS

1

START [23-APR-92] [12:00)
BISPLAY [ ERGIC ERROR B [ FREVE )
STORAGE {1 RINUTE RESOLUTIEN 1

ERRORS

EFS
CURRENT ER
AVERAGE ER

ELRPSEDR TIME

STATUS:

TRUUBLE BAZIL G821 GRAPHICE;
SEAN ERROR HALYS IS

PRINTER [ INTERNAL
PRINTING [ on

PRINT PERIOD OFF
PRINT ERROR SECONDS [ FRAME

PRINT RT EMD OF TEST ALL RESULTS

STATUS:

H
I

]
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Run the Test (In-Service Monitoring)
1. Press until the MONITOR indicator is lit.
The test period will begin at the START time selected on the dispiay.

The Date and Time the test started and the instrument setup are logged on
the printer.

Any occurrence of Alarms or FAS Errors during the test period are logged on
the printer.

The test can be halted at any time by pressing ().
At the End of the Test (In-Service Monitoring)

At the end of the test period Cumulative results of Error Count; Error Ratio;
Error Seconds and Amnalysis results are logged on the printer.
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Binary Interface Testing (Option 004)

Application

In many test applications, such as digital radio, line coded interfaces may not
be available. In such situations it is necessary to use Binary clock and data
signals to interface to the system.

Error performance measurements are made on an end-to-end basis; testing the
GO and RETURN paths of the Digital Radio system.

An HP 37721A digital transmission analyzer with option 004, Binary interfaces
fitted is required for this measurement.

HP 277214

. {DATA oLy
" cvock out > DIGT AL
RADIO

SYSTEM

: 4

CoaTA N
Fx =
LeLomk v

A

Binary interface Testing

Default (Known State) Settings -

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Siored Settings.

Test Setup Procedure (Binary Interface Testing)

This setup procedure is based on testing a digital radio system at the binary

interface, and operating at 34 Mb/s. A single test period of 24 hours is used

and use of the internal printer for recording results and alarms is included. A
graphical record of the measurement can aiso be obtained.
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1. Connect the TX and RX DATA and
CLOCK ports to the system under test.

2. Press the key and select an APPLICATION [ GUT-OF-SERVICE TESTING 3
QUT-OF-SERVICE APPLICATION. BIT RATE [ 2 Mbos ]
INTERFACE { BInfiRy ]
T¥ CLOCK SGURCE [ THTERHNRL. 1
Set the BIT RATE to [34 Mb/s], the
INTERFACE to [BINARY] and the TX PATTERN sl 1
CLOCK SOURCE to INTERNAL]. THRESHILAS: T chomk oul b ED !
Set all other settings as shown opposite, prlieec e = ]
or as required to suit your own POLARITY:  RX CLOCK IN T NORMAL )
application. STATUS:
lrs?EmﬁL
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3. Setup the display as shown

Opposrte: TEST PERIOB [ SINGLE 1 { 24 HOURS hi
Analysis res‘ults are also caicx:ﬁated during hestLTs BISPLAYED

the test period, and can be viewed by STORAGE [ 1 MINUTE RESOLUTION 3
setting the RESULTS DISPLAYED field BIT EC

to [ANALYSIS], or logged by setting the BIT ER

CONTENT field on the PRINTER page
to [ANALYSIS] or [BER & ANAL],
ET

STATUS:

SHORT EUHUL- ERNALYGISHSRAPHICCE FREQ-
TERM ATIVE LEHEY

To Print Measurement Resuits on the Internal Printer

4. Setup the display as shown

opposite.
PRINTER { INYERNAL 3
A complete set of up to date resulis can PRINTING ron 3
. . . PRINT PERIOD [ 2¢ HOUR 1
be obtained at any time during the test
. — RESULTS Zié:?in E gE;gg;EB g
by pressing ' CONTENT [ BER 1
PRINT ERROR SECONRS [ CFF 1
PRINT RT END OF TEST RLL RESULTS
STARTUS:
PERICGE [HESITRN FERICQD
=
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Run the Test (Binary Interface)
Press {72} on the HP 37721A to begin the measurement test period.

The Date and Time the test started and the instrument setup are logged on
the printer.

Any occurrence of Alarms or FAS Errors during the test period are logged on
the printer.

Error Count and Error Ratio results are logged on the printer at 24 Hour
intervals.

The test can be halted at any time by pressing (55).
At the End of the Test {Binary Interface)

At the end of the test period Cumulative results of Error Count and Error
Ratio are logged on the printer.
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External Clock Input (Option 004)

Application

On instruments fitted with option 004 (Binary) the external clock capability
enables tests to be performed at non standard rate interfaces, and can also be
used to produce binary outputs.

The following figure illustrates an external clock source being input to the HP

37721A rear panel EXT CLK IN port, and a coded {Ternary) signal output
from the front panel SIGNAL OUT port to a system under test.

HE 377254
EXT EXT SIGNAL

CLOCK »> (LK ouT »

SOURCE IN SYSTEM
UNDER
TEST

SUENAL .
1N

Using an External Clock Source
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Frequency Measurement

Application

Most network equipment recovers clock from the incoming bit stream. As a
minimum requirement network equipment must provide reliable clock recovery.
Failure to reliably recover the clock, can result in high error rates.

The clock frequency and the amount of offset from the CCITT standard rate
can be measured as an indication of probability of errors.

The measurement can be made in monitor mode and is generally of short
duration.

Z Mbit/s 8 Mbit/s 34 Mbit/s 140 Mbit/s
z i é %
HP 377274 ] § o
SIGNAL
oUT O
SIGNAL

iN

A

Frequency Measurement

Default (Known State) Settings

It can be advisable to set the HP 37721A to a known state prior to setting up
to make a measurement. This clears all previous settings and provides a clearly
defined instrument state. For a list of Default Settings and the procedure for
accessing them see Stored Settings.
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Test Setup Procedure (Frequency Measurement)

The measurement is interfaced at the line terminal equipment Monitor point.
The HP 37721A is used in a receive only mode to measure the SIGNAL IN
frequency. The SIGNAL IN frequency is measured and compared with the

internal CCITT standard frequency selected.

1. Select RATE [&8 Mb/s].

For frequency measurement PATTERN;
TERMINATION and CODE are not

relevant.

9. Select RESULTS DISPLAYED
[FREQUENCY].

For frequency measurement TEST
TIMING and DURATION are not
relevant.

STATUS!:

146 Mo/ 34 /2 7G4 kb3

APPLICATION QUT-OF-SERVICE TESTING
BT RATE
INTERFREE CODED

TH CLOCK SQURCE INTERNAL
PRTTERN { 2~4%-1 1
TERMINATION THR UMEBRL

CODE { HDB3

TEST PERIUEN [ SINGLE 111 HOUR 1
REGULTS DISPLAYEY [ FREQUENGY 3
TORKGE { t MINUTE RESGLUTION 3
FREQ Hz
OFFSET ppm

STATUS:

SHORT Cuttis,» WANALY5 150 FREQ-

TERH ATIVE UENCY
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Run the Test (Frequency Measurement}
1. Press until the Monitor indicator, above the key, is lit.
2. Connect the SIGNAL IN port to the line terminal equipment monitor point.

The measured frequency and amount of TEST PERIOD [ SINGLE ) [ 1 HOUR 1
offset from the internal standard is

. RESULTS DISPLAYED
dlsplayed. STORAGE [ ¥ MINUTE RESOLUTION 3

If the SIGNAL IN frequency is different
from the selected BIT RATE the error FREQ Hz
message Unable to recover clock appears
on the display. A FREQ reading is OFFSET ppm
displayed but this should be ignored.

STATUS:

. . - - SHORT [IEE AT ANRLYSISHE FREQ-
Offset is not applicable in Binary mode,

or when using an external clock.

At the End of the Test (Frequency Measurement)
Disconnect the HP 37721A from the line terminal equipment.
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Logging Results

The results obtained during a test are retained in memory until they are
overwritten by the next set of results. The results can be logged on a printer at
any time during or after the fest.

Any Alarm occurrence resuits in a timed and dated message being logged on
the printer.

BER and Analysis results are available. The analysis results are only
calculated for Bit errors :

BER Bit and Code Errors : Error Count; Error Ratio; Error Seconds

Analysis Bit Errors Only (not code errors):Errored Seconds (ES) and
% Errored Seconds; Error Free Seconds (EFS) and % Error
Free Seconds; Severely Errored Seconds (SES) and % Severely
Errored Seconds; Unavailable Seconds (US) and % Unavailable
Seconds; Degraded Minutes (DM) and % Degraded Minutes.

Cumulative and Period versions of the results can be calculated :

Period The results obtained over a set period of time during the test.
The Period is defined by the PRINT PERIOD selection.

Cumulative The results obtained over the time elapsed sinee the start of
the test.

The user can choose whether to record BER or Analysis results or both and
choose whether the results will be Cumulative or Period or both.
Note: With option 005 fitted frame related logging results are also presented.

Test Period Logging

If degradations in system performance can be observed at an early stage, then
the appropriate remedial action can be taken to maximize circuit availability
and avoid system crashes. Period logging allows you to monitor the Code error
performance of your circuit. At the end of the test period the selected results
are logged on the printer. If desired, results can be logged at regular intervals
during the test period by selecting a PRINT PERIOD of shorter duration than
the test period.
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Without affecting the test in progress an instant summary of the results can be
demanded by pressing (i )

PRINTER

PRINTING [ON] enables the printing of
ALARM conditions.

The selection made under PRINT
PERIOD determines how regularly the
results are logged.

PRINTING
PRINT PERIOD

RESULTE PRINTED

PRINT ERROR SECGHDS

{ INTERNAL 1
{ oH 1

[ ]

[ ALL b

[ GFF 1

PRINT AT END QF THST ALL RESULTS

A cornplete set of, Cumulative, BER. and
Analysis results are logged on the printer
at the end of the test period.

Each time is pressed the Cumulative
BER and Analysis results are logged on
the selecied printer.

sTRTUS:

DFF 5 MIRUTER 1 ROUR i sGURS)
A

Error Event Logging

Manual tracing of intermittent faults is time consuming. Error event logging
allows you to carry out unattended long term monitoring of the circuit. Each
occurrence of the selected error event is logged on the printer.

Alarm conditions {Signal Loss; Power Loss; Pattern Loss and AIS) are logged

automatically.

1. PRINT ERROR SECONDS [CODE]
determines that each time a code error
second is detected, a timed and dated
message will be logged on the printer.

A complete set of, cumulative, BER and
Analysis results are logged on the printer
at the end of the test period.

PRINYER
PRINTING

PRINT PERIOD

PRINT ERROR SECOHDS

PRINT AT END OF TEST

STRATUS:

I INTERNRL k)
L oN 3

1 CFF b

al.t, RESULTS

GFF Bit CooE BT &
] o  CODE

When making long term out-of-service bit error measurements it is often
desirable only to log results when an error has occurred.

2-32 Making Measurements




2. WHEN [PER BEC>0] determines the PRITER [ omeRneL 3
action taken at the end of the PRINT et PERIED o
PERIOD. If the bit error count during a SESULTS PRINTED eeesres s

Print Period is greater than 0 then at the uEN E PER BEC0
end of the Print Period a set of BER and £ PER & CUMUL
Analysis results, for that period only, are

logged. If the bit error count is 0 then the
message NO BIT ERRORS is logged at
the end of the Print Period. SraTuS:

CFF EiT CORE BiT &
PRINT ERROR, SECONDS [BIT] I N

determines that each time a bit error is
detected, a timed and dated message will
be logged on the printer.

PRINT ERROR SECOHDS L BIT 1

PRINY AT END OF TEST ALL RESULTS

A complete set of, Curnulative, BER and
Analysis results are logged on the printer
at the end of the test period.
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External HP ThinkdJet Printer

The HP 37721A has the capability of interfacing with an RS-232-C HP
ThinkJet printer via the rear panel R5232 printer port. If Option 601, Remote
Control, is fitted the HP 37721A has the capability of interfacing with an
HP-IB HP ThinkJet printer via the rear panel HP-IB port. The choice between
internal and external printer is available on the display.

Connecting an RS-232-C ThinkJet Printer

1. Connect the HP 37721A rear panel R5232 printer port to the ThinkJet
R5-232-C port.

2. Set the ThinkJet Mode switches to 0 (All switches down).
3. Set the ThinkJet RS-232-C switch to match the HP 37721A settings of
PRINTER BAUD RATE, PARITY and HANDSHAKE.

ThinkJet RS-232-C Switch Setlings

Handshake Parity Baud Rate
Bit 120 = Xon/Xoff | Bit 2=0 Bit 3=0 = 0’s Bit 4=0 Bit 5=0 =9640
Bit 1=1 = DTR * Bit 2=0 Bit 3=1 = ODD Bit 4=0 Bit 5=1 =19200 *
Bit 2=1 Bit 3=0 = EVEN Bit 4=1 Bit 5=0 = 2400
Bit 2=1 Bit3=1= 1 Bit 4=1 Bit 5=1 = 1200
Note Ttems marked with an * cannot be matched on the HP 37721A.
o Normal settings 9600 Baud, 0’s Parity and Xon/Xoff is
@ achieved when all Bits of the ThinkJet RS-232-C switch are set

to 0.
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Connecting an HP-IB ThinkJet Printer (Option 001 Only)

1. Connect the HP 37721A (Option 001) rear panel HP-IB port to the
ThinkJet HP-IB port.

9. Sat the ThinkJet Mode switch to LISTEN ALWAYS.

:
A2 yl

X « DON'T CARE

Figure 2-1. ThinkJet Listen Always
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Internal Printer Changing Paper

The internal printer is housed in a compartment, beneath and which
is accessible from the front panel. A plastic cover is fitted to prohibit dust from
the printer mechanism and retain the printer paper.

Caution Do not press while attempting to feed the paper into the

# Printer.

To change the internal printer paper proceed as follows :

1. Remove the printer compartment cover by pushing the cover catch upwards
and lifting the cover off.

2. Remove any paper remaining from the old roll by gently pulling.

3. Undo the new roll of paper and place in the printer compartment such that
the paper feeds up the open end of the compartment (See Figure 2-2}.

4. Using scissors cut the first 2 inches of the paper as shown in Figure 2-2.

5. TFeed the paper into the slot behind the cylindrical printer head located at
the top of the compartment and keep feeding until the point of the paper
appears between the tear-off “teeth®.

6. Pull the paper through until a full width of paper appears and then tear-off
as required.

PRINTER PAPER
HP PART NUMBER
SETO-1299 || P’

Figure 2.2. Paper Feed Direction

/j /
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Graphics

The Graphics function provides the following :

m 2 bar graph display of the zesults.obtained during the test period,

m a display of the instrument setup and results during the test period,
m a display of the Graphics Store, content and capacity.

Fach of these displays can be viewed in the display. The bar graph
display and the instrument setup and results can be logged on an external HP
ThinkJet printer.

Note The internal printer is not suitable for recording the Graphics
§ displays.

v

Up to 10 sets of bar graphs, associated results and setups, and the status of the
stored results can be stored in non volatile memory.

The total graphics store capacity is determined by the selection made under

STORAGE on the display:

1 MINS RESOLUTION 3 Days and 6 Hours
15 MINS RESOLUTION 45 Days

1 HOUR RESOLUTION 99 Days

The resolution selected affects the ZOOM capability when viewing the bar
graphs. If 15 MINS is selected only 15 MINS/BAR and 60 MINS/BAR are
available. If 1 HOUR is selected only 60 MINS/BAR is available.

Up to 10 sets of graphical results can be stored. If an attempt is made to store
more than 10 sets of results, then a first in first out policy is operated. If
graphics are enabled and a test is run which exceeds the remaining storage
capacity, then some previously stored graphical results will be discarded.

To prevent accidental overwriting of graphics data the graphics capability
should be disabled when graphical results are not required. To disable the
graphics capability select STORAGE [OFF] on the display.
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Obtaining Graphics Resuits

To obtain graphical results enable the graphics by selecting STORAGE [1 MIN
RESOLUTION] or [15 MINS RESOLUTION] or [t HOUR RESOLUTION] on

the display.

STORAGE [1 MINUTE RESOLUTION] TEST PERIOD [ WANUAL )
enables the graphics and allows storage of RESULTS DISPLAYED L SHORT TERM ]
the measurement results for a maximuam sromasE L 1 HINUTE RESOLUTION )
of 3 Days 6 Hours.

BIT EC

BIT ER

CODE EC

CODE ER

STATUS:

3 {5 £ [Y5IT) USER
sECOND QWSECONDS ESECONDS BSECONBS WFROGRAM

Bar Graphs of Bit Error Count; Bit Error Seconds and Alarms are available;
only two of the three are displayed at any one time.

With option 005 fitted Frame bit error count and ratio; CRC4 (2 Mb/s only)
and REBE {E-bits) count {at 2 Mb/s) can be displayed.

Note A softkey labelled is provided to allow a demonstration
i set of bar graphs to be constructed as an operators "training”
ﬁ aid. The demonstration bar graphs have been utilized in the
illustration of the following procedure.
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Viewing the Bar Graph Display
55 10:00

1. Select RESULTS DISPLAYED

: _ i i
[GRAPHICS] on the display. A
. COUNT H .

Select 1 10 obtain the i
10t

demonstration bar vgraphs.

BIT

The bar graph construction takes ERROR s

approximately 20 s 10t

faet  OQieo 1208 GOME 12000

HURE
111l

STATUS:

The top row of the display comprises three fields :

Store Memory location in which the displayed bar graph data is stored.
Store can only be i

displayed. Select " RESULTS: and then &
the highlighted cursor, to the STORE location desired, usmg () and
(7).

Zoom The width, in Minutes, of each "bar" in the bar graph, controlled by

Cursor The cursor position in terms of Time and Date, controlled by (=0) and
(I5). The cursor is physically located between the two graphs.

9, The bar graphs displayed can be
and

BT 60 ?;Simqiié 10:00]

changed using
( - The effect of

shown oppes;té'.

ALARHS

z 0o
STATUS:

TEXT Zaan CHRANGE CHANRGE HORE
ESULTS iN UPPER LOYER -
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3. Position the curser centrally within the
time of interest using () and (IF) . Select
to reduce the time axis of the
bar graph for more detailed inspection as
shown opposite.

If required, position the cursor centrally
ithin the time of interest and select
once more to reduce the time

axis to 01 MINS/BAR.

?IINSW ERT .
pEND 15 ihe] aonue-1ssc 00°00l
e
BIT -0
ERROR  1p%
COUNT 10: ..............
-9
TS D R
e
LS WA A | 1
a1t wosd
T
SECONBS .1 . . L .
18 oo
F l . i l
L g 1
oEiee 0390 D&Ice Hgioe (200
STATUS:
TEAT Zoas R LHaHGE @ ChAtot § MORE
FESULTS I yerer [l LOIER Bmmmmm

Viewing the Instrument Setup and Results

4. Select . The instrument
setup and some analysis results are
displayed as shown opposite.

Selection of accesses the

bar graph display.

i accesses the

Selection of
status.

display of the stored results

10: 35 13:26
SAT 29-RUG-19%2 SUN 30-AUG-1992

pEmMO
BIT RATE &hb/s
PRTTERN 2~15~1
TERMINATION TER UNBAL
INTERFACE LOBER HDB3

BEC ¢.295E+0%
BER 1.000E+00

CEC  4.29BE+09
CER 1.0GDE+GD

BIY ES i G.17
EFS H C.1%
8£S H 0.1%
Uy 1 C. 4
b 1 C.1%
LTRER 1. 0005400
TEST DURATION 06d A0k OOm D15

STATUS:

STIRE GRAPH FRINT
STATUS EWRESULTS

The top row of the display comprises three fields :

Store
Store can only be ch
displayed. Select 53

Memory location in which the displayed bar graph data is stored.

the status of stored resuits is

1S: and move the highlighted cursor, to

the STORE location desired, using () and &

The start time and date of the
results.

Start

The stop time and date of the
results.

Stop
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Viewing the Stored Results Status

1. If currently viewing the bar graph
display, select T then
i i -7
If currently viewing the 4
sults diSplay, select -3 | 28-MAR~198% [10:111] 004 00K OBm | (1%
-2 26-MAR~198% 110:19{ 00d O00h Dim [&34
=1 26-MAR-198% [10:1%{ 00d 30h Oim <ik
MR | 28-MAR-198% [10:20; 00d OCh Olm [$3:4
11 h E . D#d (5h SGm STORE FREE TOTAL USER | <ix
] AT CURRENT 1 MINUTE FREE| 982
a ows.t € resu ts in the A R L
store marked by the highlighted carsor to
be deleted EXEMETIR (- i daefault TLAQ of fSet Of & pp
. GRAPH TEal DELETE DELETE

; is selected, a _
provided to prevent accidental deletion of stored results.

choice is

The top row of the display comprises five fields :

Store

Start Date
Start Time

Test Duration

Store Use

Memory location in which the displayed bar graph data is
stored. Move the highlighted cursor, to the STORE location

desired, using and (7).
The start date of the test, which produced the stored results.
The start time of the test, which produced the stored results.

The duration of the test, which produced the stored results.

~ The storage capacity of the graphics capability is expressed

in Days, Hours and Minutes. The total amount of storage
capacity used and the amount still available for use is given at
the bottom of the TEST DURATION column under TOTAL
USED and FREE respectively.

The percentage of the overall storage capacity occupied by each
set of stored results. The percentage used and the percentage
still available is provided at the bottom of the STORE USE

columa.
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Printing Graphics Displays

The following graphics displays can be logged on an external HP ThinkJet
printer :

m Bar Graph display
m Setup and results display

Note 1. Graphics displays can not be logged on the internal printer.
i 2. Graphics displays can not be logged to an external printer
ﬁ when testing is in progress.

To print a graphics display on an external HP ThinkJet printer :

1. Connect an external RS-232-C HP ThinkJet printer to the HP 37721A
rear panel RS232 Printer port. If Option 001, Remote Control, is fitted an
external HP-IB HP ThinkJet printer can be connected to the HP 37721A
rear panel HP-IB port. See Ezternal HP ThinkJet Printer.

2. Make the required PRINTER selection on the display, [EXT -
HPIB] or [EXT - R5232], and select PRINTING [ON].

3. Obtain the graphics display required and select

;ﬁf is selected on the bar graph display, the bar graphs and the
instrument setup and results will be logged on the printez.

is selected on the Setup and Results display only the instrument
setup and results are logged on the printer.

2.42 Making Measurements




Stored Settings

It is often desirable to store measurement settings which are used regularly
and be able to recall those settings at a moments notice. This capability is
provided on the HP 37721A by the STORED SETTINGS function on the

display.

One preset store is provided which cannot be overwritten, STORED SETTING
NUMBER [0], and is used to set the HP 37721A to a known state. The known

state is the FACTORY DEFAULT SETTINGS.

Factory Default Settings

Bit Rate 2 Mb/s Print Period

TX Clock Source Internal User Print Period

TX Clock Offset Off Results Printed

User Offset +0 ppm When

Pattern PRBS 2715 Content

Terrmination 758 Unbal

Code HDB3 Print Error Seconds
Test Timing Single Printer Baud Rate
Duration 1 Hour Stored Setting Lock
User Duration 10 Secs Stored Setting Number
Short Term Period |1 Sec Resyne Mode

User Period 10 Secs Suspend Test on Sig Loss
Start 01 Jan 89 12.00 | [ Keyboard Lock
Printer Internal Beep On error
Printing Off Error Add

Storage On 1 Min Res

1 Hour

10 Mins
All

Always
BER & Anal
Per & Cum
Off

9600

On

0
Automatic
Off

Off

Off

Off
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Option 004/005 Default Settings

The following settings apply to option 005 instruments unless otherwise noted.
All other settings are as listed for standard instruments in the previous table.

Option 004/005 Default Settings

Application Qut-of-Service Testing

Interface Coded

Thresholds {option All TX and RX ports set to TTL

004)

Frame Type CAS MFM {when In-Service and 2 Mb/s bit
rate selected)

Display Trouble Scan (when In-Service Application
selected)

Analysis Type Standard

The use of the STORED SETTINGS function is illustrated by carrying out the
following tasks :

® Select the settings used in the system monitoring application

m TITLE the settings as System Monitoring

» SAVE the settings as Stored Setting Number [1]

s RECALL the Factory Default Settings from Stored Setting Number [0]

m RECALL the system monitoring settings from Stored Setting Number [1]
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Select Settings to be Stored

1. Set up the (SETTINGS] display as shown APPLICAT 10N OUT-0F -SERVISE TESTING

opposite. BIT RATE AT
INTERFRLE COBED
T® CLOEK SOURCE INTERNAL
PATTERN { 2~15-1 1
2. Set up the (RESULTS) display as shown TeRmIRAT 10N —
below. cong ¢ wIma ;
TEST PERIGE [ TIMED STRRT) [ 72 HOURS k|
STARY {01-JAN-B9] [12:80]
RESULYS DISPLAYED [ CUBULATIVE  } STATUS:
STORAGE [t MINUTE RESSLUTION ] 7
CODE ER 3. Set up the (PRINTER) display as shown
£T below.
STRTYS: PRINTER { INMYERNAL 1
SHORT £UNUL— RANALYSISEERAFHICSE FREQ- PRINTING i on ]
TERM ATIVE BENCY
PRINT PERICT [ 24 HOUR 1
RESULTS PRINTED [ SELECTED 1
[ ALUAYS b
CONTENT [ BER 1
[ PER & CUMUL]
PRINT ERROR $ECONDS [ CUDE’ 1
PRINT AT ENB GF TEST ALL RESULTS

STATUS:

GEF BIT CODE BIT &
CODE
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Title the Settings

1. Select the STORED SETTINGS
function on the display and set
up the display as shown opposite.

To Title settings LOCK [OFF] must be
selected.

2. Using

: . title the settings as
shown below.

FUNCTION { STORED SETTINSS 3
STORED SETTING NUMBER £t 1
LOCK [ OFF 1
RCTION § OFF 1
SETTING

FACTORY DEFAULT SETTINGS
[SYSTEN. .MOHITORING. v aufevvesurnn

VONOAL DO
e lalalaialale
e bk U b ek b o ok ek

$YATUS:

Juny [P REV IOUS NERT _
S K

Save the Settings
1. Set up the display as shown opposite
and select ACTION [SAVE].

To SAVE settings LOCK [OFF] must be
selected.

The system monitoring settings are now
stored in STORED SETTING NUMBER

[1].
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FUNCTION { STORED SETTINGS

STORED SETTINS NUMBER
LOCK
RCT 10N
SETTING

WONPUAR DN D
L lalaialeialalals

STATUS:

FREY TRUS]

L1
{ OFF
{ OFF

FACTORY BEFAULY SETTINGS

FUNCTION [ STOREZ SETTINES 3
STORED SETTIRG NUMBHER [1 1
EOCK [ OFF 3
ACTION [ GFF I
HFETTING
g FACTORY DEFRULT SETTINGS
1 [SYSTEN, . MONITORING. L o vsnans 3
2 1
E) el
4 weld
ki wed
% aed
7 wed
8 ael
k] Wil

STRTUS:




Recall Default Settings

I. Set up the display as shown opposite
and select ACTION [RECALL].

To verify that the instrument has adopted
the Factory Default Settings, view the
(SETTINGS ); (RESULTS) and (PRINTER)
displays.

Settings can be recalled when LOCK [ON]
is selected but to save settings or title
settings LOCK [OFF] must be selected.

[ STORED SETTINGS 1

FUNCTION
STORED SETTING RUNMBER {0 ]
LBCK an
RCYION [ GFF 1
SEYTING

G FACTORY BEFAULT SETTINGS

STATUS:

Recall Previously Siored Settings (System Monitoring)

1. Set up the display as shown opposite
and select ACTION [RECALL].

To verify that the instrument has adopted
the system monitoring settings, view the
(BETTINGS ) (RESULTS) and (PRINTER)
displays.

Settings can be recalled when LOCK [ON]
is selected but to save settings or title
settings LOCK [OFF] must be selected.

FUNCTEIOH [ STGRED SETTINGS ]
STORED SETTING NUMEBER {1 ]
LOCK { OFF 3
ACTION I UFF 1
SETTING
Q FACTORY DEFAULT SETTINGS
i [SYSTEM. HONITORIHG. s vsrvneaarnns b
2 feivraavaraneariranevransmaanraay 1
3 [oe s
4 £. .l
L o3
& .. wd
7 [ 2
B Fevavesvranarncrrarranascanrnensil
9 [esscaasamnarssrsvenansaaarnarsas H

STATYS:
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Keyboard Lock

It is often desirable to protect the measurement settings from interference,
during a test. This facility is provided on the HP 37721A under the heading

KEYBOARD LOCK on the display.
The following keys are not affected by Keyboard Lock :

® Display keys (SETTINGS); (RESULTS }; (PRINTER); (OTHER]

® cursor keys (1);

"

L

The following display functions are not affected by Keyboard Lock :
m RESULTS DISPLAYED on the results display

s KEYBOARD LOCK on the other display

Lock/Unlock the Keyboard

I. Set up the (OTHER) display as shown FUNCT 10N [ KEYBORRD LOCK 3

opposite. KEYBOARD LOCK {URE 3

To Lock the keyboard select [ON].
To Unlock the keyboard select [OFF].

STATYS:

[ 1 "
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Beep On Error

It is sometimes desirable to have an audible indication of an error particularly
when the display on the test set is hidden from view. This function is provided
on the HP 37721A under the heading BEEP ON ERROR on the

display.

Enable/Disable Beep On Error

1. Set up the (OTHER) display as shown FUNETION T BEEF ON ERROR 3
opposite.

BEEP ON RECEIVED ERRCR { (FF B
To Beep when a Bit error occurs select

p when a Code error occurs select

To Beep when a Bit or a Code error sraTUS:

GFF BIY COTE BIT &
CODE

occurs select BI

For In-Service applications on Option 005
instruments the foiiowi;} qgi_ditional

choices are available: ., or when a

2Mb/s Bit Rate and

'_1" e _isr__sellect d

M Frame
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Time & Date

When making Bit error measurements and recording results it is desirable to
have certain events timed chronologically for example, Alarms ; Error Seconds.

The capability to set the Time and Date is provided on the display
under the TIME & DATE function.

Setting Time and Date

. Set up the (OTHER]} display as shown FUMETLON [ TIME & DATE 1

opposite.
PP CLOCK HODE [ sETUP 1
TINE I 10:37:060 1

d using DRTE T ze-Jun-sg 1

STATUS:

DECREASERTNCREMSE]

2. Using @ and @ move the FUNCTION { TIME & BATE b

highlighted bar to [SETUP] as shown
- ¢LOCK MODE [ sETuP 3
oppuosite. TIHE [ 14:17:00 3
BATE { 29-Jun-offf 3

Select : o complete the setting of
Time and Date.

STATUS:

pECRERSERINCREASEN o
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Resynchronization Mode

When making bit error measurements it is essential that the data pattern at
SIGNAL IN is in synchrorization with the internally generated data pattern. If
synchronization is lost during testing, then resynchronization is necessary.

Two types of resynchronization are provided :

Automatic Whenever synchronization is lost the HP 37721A will detect
Sync Loss and automatically compare the two patterns until
synchronization is regained. All the data received during the
Sync Loss/Sync Gain period will be counted as bit errors.

Manual The HP 37721A will only attempt to gain synchronization
when the key is pressed. When synchronization has been
achieved the measurement will continue irrespective of the
measured Bit error rate.

This function is provided on the HP 37721A under the heading RESYNC
MODE on the display.

For In-Service Measurements (option 005) RESYNCHRONISATION is fixed at
AUTOMATIC.

Resynchronization Mode

1. Set up the {OTHER] display as shown FUNCT BN { RESYNS MODE 3
opposite.

RESYNCHRONISATIONM [ #WUTORATIC 3

Select - as required.

STRTUS:

............. ﬁHIHII' FANUAL
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Analysis Control

When testing it may be desirable to halt the test during periods of Signal Loss
and resume the test when the Signal Loss condition is cleared. This function is
provided under ANALYSIS CONTROL on the display.

1. Set up the {OTHER]} display as shown FUNETLOM
opposite.
SUSPEND TEST ON SIGNRAL LOSS [ OFF 1

To include periods of Signal Less in the ANBLYSLS TYPE ¢ sTaNDARDY

Test period select [OFF].

To exclude periods of Signal Loss from
the Test period select [ON].

The ANALYSIS TYPE field provides a
STATUS:

choice of STANDARD (G.82% Analysis oF rESVHE WUPTI0NS SELF HLRE

(G.821 ANNEX D Analysis.
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Self Test

Before using the HP 37721A to make measurements it may be desirable to
ran Self Test to ascertain the integrity of the HP 37721A. These tests take
approximately 15 minutes to complete.

Before activating Self Test both the 75§ and 120 Signal In ports must be
connected to the corresponding Signal Out ports. An RS-232-C loopback
connector (HP Part Number 5060-4462) must be connected to the rear panel
RS232 Printer Port and if Option 001, Remote Control, is fitted, to the rear
panel RS232 Remote Port.

If option 004 (Binary) is fitted the rear panel TX CLK/DATA OUT ports must
be connected to the RX CLK/DATA IN ports.

Noie If any or all of these connections are not made the HP 37721A
i will FAIL Self Test.

v

1. Set up the (OTHER) display as shown
opposite using (OTHER}], ME and FUNCTION [SELF-TEST 7

= TEST TYeE
TEST MUMBER e
1 1 SUBTEST NUMBER

2. Connect 758 Signal In to 750 Signal S aon

Qut.

3. Connect 120¢) Signal In to 120£ Signal Ensure The RS2E2 loopback connectors
(HP PN BO50-4462)1 are Fitted.

Out, Conmect 750 and 1208 SIGNAL IN to

sianAL QUT.
Press the CHEMED kev o start testing

4, Connect an RS8-232-C Loopback
STRTUS:

connector {HP Part Number 5060-4462)

to the rear panel R5232 Printer port.

5. If Option 001, Remote Control, is
fitted connect an RS-232-C Loopback
connector (HP Part Number 5060-4462)
to the rear panel RS5232 Remote port.
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1. Press to activate the Self Test,
TEST STATUS [RUNNING] will be
displayed. The information pertaining to

FUNCTION

TEST TYPE, TEST NUMBER and JEET TVRE [RLL TESTS 1
SUBTEST NUMBER will change as the DiTEeT moEER o
TERT 3TATUS PRSSED

Self Test progresses

If the HP 37721A is functioning correctly, Pres wne GRERERER vos o Tiart Levting

Thiz saleesian will run all self-uests

after approxim&tely 15 minutesj TEST $ep setup instructions under Bach

TSt Lurd.

STATUS [PASSED] is displayed.

If TEST STATUS {FAIL nnn] is displayed
the HP 37721A should be returned to a
service office for repair.

Note 1. FAIL Frror Numbers are listed and defined in the HP
i 37721A Service Manual {HP part number 37721-90000) and are
% intended for use by Service personnel.

9. On some instruments below Serial Number 3123U00621

the information regarding connecting Signal In to Signal Out
and RS-232-C Loopback connectors does not appear on the
display. If the Self Test is run without these connections being
made then FAIL 51 {R$232 Printer port test failure} will be
displayed. If Option 001, Remote Control, is fitted then FAIL
50 (RS232 Remote port test failure} will be displayed.
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Reference

3

This Reference section contains a detailed description of all HP 37721A keys,
indicators, functions, measurement results and connectors. These are arranged

in the following order :

Front Panel

Rear Panel
Display
Display
Display
Display

Front Panel
SIGNAL IN PORT

SIGNAL OUT PORT

Allows the connection of 75 2 BNC unbalanced (all bit
rates), and 120 © balanced (704 kb/s and 2 Mb/s only)
data signals for error measurement.

Provides 75 £2 BNC unbalanced (all bit rates) and 120
Q balanced (704 kb/s and 2 Mb/s Only) data outputs
to be used as a stimulus to line equipment.

Displays the settings associated with the measurement
set-up. and move the highlighted bar between
fields. The selection from the menu is made using the
display softkevs,

Displays the settings associated with the measurement
results. and move the highlighted bar between
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3-2 Reference

flelds. The selection from the menu is made using the
display softkeys.

Displays the settings associated with the printer set-up.
and move the highlighted bar between fields.
The selection from the menu is made using the display
softkeys.

Displays the settings associated with one of the
following functions : STORED SETTINGS; TIME &
DATE; REMOTE CONTROL {Option 001 Only};
KEYBOARD LOCK; BEEP ON ERROR; ANALYSIS
CONTROL; RESYNC MODE; OPTIONS; SELF
TEST; and CALIBRATION. The desired function is
selected using the display softkeys. and move
the highlighted bar between fields. The selection from
the menu is made using the display softkeys.

Moves the highlighted cursor around the display in an
upward or left direction.

Moves the highlighted cursor around the display in a
downward or right direction.

Allow the settings within the highlighted cursor to

be changed and are situated immediately below the
display. The softkey labels appear on the bottom of the
display and change according to the highlighted cursor
position.

Allows selection between TERMINATE and
MONITOR. The data on which the error measurement
is to be made is presented at the SIGNAL IN port. If
this data is derived from the line equipment Monitor
port it will be at a low level and require amplification
before accurate Error measurements can be made.

Terminate The data present at the SIGNAL IN port
is unmodified and the terminate indicator
above the key is lit.




SETE

Moritor An amplifier is connected in the input
circuitry to compensate for the low level
of the line equipment Monitor port.

30 dB of amplification is provided at 8
Mb/s, 2 Mb/s and 704 kb/s. 26 dB of
amplification is provided at 140 Mb/s and
34 Mb/s.

When Moritor is selected the monitor
indicator above the key is lif.

Attempts to match the HP 37721A settings of BIT
RATE; PATTERN; CODE and TERMINATION signal
level to the signal present at the SIGNAL IN port. If
this is not possible, standard settings are chosen and
the Status Message Autosetup failed is displayed.
Standard settings are as follows :

Bit Rate : 2 Mb/s

Tx Clock source : Internal
Pattern : PRBS 2715
Interface : 75 2 Unbal
Code : HDB3

Option 004: Autosetup will not attempt to check
binary operation as a valid setup, or switch

the instrument out of binary mode. A message
AUTOSETUP NOT AVAILABLE IN BINARY will be
displayed.

Option 805: Autosetup will not attempt to check
IN-SERVICE MONITORING as a valid setup, or
switch the instrument out of IN-SERVICE mode. A
message AUTOSETUP NOT AVAILABLE will be
displayed.

Starts a SINGLE or MANUAL test period. A TIMED
START test period is started by the real time clock.
Any type of test period can be stopped using (§1}. The
indicator above the key is lit when a test period is in
progress and extinguished when the test period ends.

Reference 3-3




ERROR ADD

MAKUAL’
RESYNG,

PRINTER
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When a test period is in progress only certain display
settings can be altered :

RESULTS DISPLAYED

PRINTER; PRINTING; PRINTER
BAUD RATE (EXT-RS232 only).

KEYBOARD LOCK; BEEP ON ERROR;
REMOTE CONTROL; and SELF TEST.

If an attempt is made to change any other settings
during a test period the Status Message Press STOP,
then change selection is displayed.

Adds bit errors to the generated data during a test
period in two possible ways :

Each time the key is pressed one bit error
is added to the generated data stream.

1E-3 When the key is pressed bit errors at a
rate of 1 error every 1000 clock periods
are added to the data stream. This rate
of error addition continues until the key
is pressed again. The indicator above the
key is lit to indicate that errors are being
added at the prescribed rate.

Canses a synchronization search to be carried out
when RESYNCHRONIZATION [MANUAL] is chosen
on the display. If RESYNCHRONIZATION
AUTOMATIC] is selected the key is disabled.

Controls the printer using 2 keys :

Causes the paper in the internal printer to
roll up.
Cumulative measurement results of Bit :

Error Count, Error Ratio, Error Seconds
and Code : Error Count, Error Ratio,
Error Seconds are immediately logged
on the selected printer, irrespective of




STATUS

the PRINT PERIOD selection on the
display. For IN-SERVICE
measurements (option 005} Error Count,
Error Ratio and Analysis results are
printed for Frame , CRC4 and REBE
results. Code results are also logged on
the Printer irrespective of the print period
selection on the display. Code
errors are not printed if a Binary Interface
is selected (option 004).

Aliows the current and past status of the HP 37721A to
be viewed. The Status field contains 2 Status indicators, 4
Alarm indicators, 2 keys and 1 further indicator.

ST

RESET
HISTORY.

Signal Present

Signal/Clock
In

When an alarm occurs during the test
period the indicator alongside the key is lit.
To determine which alarm has occurred
press and hold &) The status indicators
will now display those alarms that have
occurred during the test period. When
is released the status indicators display the
current status.

Resets the history store. The reset function
can also be achieved by starting a new Test
Period.

Indicates that data transitions are present
at the SIGNAL IN port.

Indicates that:

a. When a BINARY INTERFACE is
selected, clock transitions are present at the
rear panel RX CLOCK IN port (option 004
only).

b. When a CODED (Ternary)
INTERFACE is selected clock/data
transitions are present at the front panel
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Pattern Sync

Fzt Clock In
{option 004)

Signal Loss

Pattern Loss

Pattern/Frame

AIS

Errors

SIGNAL IN port (option 004 or 005
instruments).

Indicates that the received datais in
synchronization with the internally
senerated reference data.

Replaces Pattern Sync when option 004 is
fitted. Indicates that clock transitions are
present at the rear panel TX EXT CLOCK
input. On instruments fitted with option
005, but without option 004, the Ezt Clock
In LED is available but is non-functional.

Indicates that data transitions are not
present at the SIGNAL IN port.

Indicates that the received data is not
ir synchronization with the internally
generated reference data.

Replaces Pattern Loss when option 004
or 005 is fitted. When an Out-of-Service
Application is selected the LED indicates
that the received pattern is not in
synchronisation with the interrally
generated reference pattern. For an
In-Service Application the LED indicates
that frame loss has occurred.

Indicates that the signal present at the
SIGNAL IN port meets the All ONES AIS
criteria. The All ONES AIS signal will be
detectable in the presence of 2 1 X 1072
Error Rate. A framed signal with all bits
except the Frame Alignment signal in the
n1h gtate will not be mistaken for AIS.

Indicates that an error (Bit or Frame
{option 005)) has been detected. The
indicator will remain lit for at least 100 ms.




Allows the HP 37721A to be returned to local (keyboard)
control from remote conirol provided, Option 001 Remote
Control is fitted, and remote control Local Lockout is not
set. The indicator above the key, when lit, indicates that
the HP 37721A is under remote control. When under
remote control the selected settings are protected from
unauthorized or accidental alteration by operation of the
front panel keys. Only certain display settings may be
changed from the front panel whilst under Remote Control :

RESULTS DISPLAYED
Display

REMOTE CONTROL
Display

; and are not affected.
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Rear Panel
RS232 Prinfer Port

HP-IB Port
001 only)

(Option

RS232 Modem Port
(Option 001 only)

RX IN: CLK/DATA
(option 004 only)

TX OUT: CLK/DATA
(option 004 only)

TX EXT CLK {option
004 only)
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Allows connection of an RS-232-C HP ThinkJet
printer when PRINTER [EXT-RS5232] is selected on

the display.

Allows connection of an HP-IB printer to record the
measurement results when PRINTER [EXT-HPIB]
is selected on the display or connection of
an HP-IB controller wher REMOTE CONTROL
PORT [HPIB] is selected within the REMOTE
CONTROL function on the display.

Allows connection of an RS-232-C coniroller when
REMOTE CONTROL PORT [RS232] is selected
within the REMOTE CONTROL function on the
display. The connection can be made
directly, CONNECTION [HARDWIRED)] selected
within the REMOTE CONTROL function, or via a
Modem, CONNECTION [MODEM] selected within
the REMOTE CONTROL function.

Used to provide binary clock and data signalis to the
HP 37721A receiver. Inputs are binary NRZ at TTL
levels up to 50 MHz and ECL levels at frequencies
up to the maximum specified. Rate; 700 kbit/s to
168.5 Mbit/s. Level: Nominal TTL to 50 MHz,
ECL to 168.5 MHz. Impedance: 75 ohms to ground
{TTL) or -2V (ECL) unbalanced.

Used to provide binary clock and data output signals
from the HP 37721A transmitter. Rate: 700 kbit/s
to 168.5 Mbit/s {with external clock input). Level:
nominal TTL to 50 MHz, ECL to 168.5 MHz.
Impedance: Nominal low, unbalanced to ground

{ECL), 75 ohms (TTL}.

Used to provide the clock to the HP 37721A
transmitter. Maximum clock rate: 52 MHz for
ternary data, 168.5 MHz for binary data clocking.




Display

APPLICATION

BIT RATE

INTERFACE

TX CLOCK
SOURCE

Instrument Application is fixed at [OUT-OF-SERVICE
TESTING] unless option 005 is fitted. On option 005
instruments the user is offered the choice of selecting
[IN-SERVICE MONITORING] or [OUT-OF-SERVICE
TESTING]. Refer to page 1-6 of the HP 37721A
Calibration manual for a list of measurements for each
application.

Determines the frequency of the internally generated
clock. Selection between [140 Mb/s]; [34 Mb/s]; [8
Mb/s]; [2 Mb/s] and [704 kb/s] is available.

140 Mb/s  139.264 Mb/s
34 Mb/s  34.368 Mb/s
8 Mb/s 8.448 Mb/s

2 Mb/s 2.048 Mb/s
704 kb/s 704 kb/s

Selects between BINARY and CODED operation when
option 004 is fitted, otherwise only CODED is available.

Only displayed if 704 kb/s or 2 Mb/s is selected. At
these Bit rates the clock can be recovered from the
received data. Selection between [INTERNAL] and
[RECOVERED)] is available. At all other Bit rates the
clock is internally generated.

Option 004: When a BINARY INTERFACE is
selected the STATUS selections are INTERNAL or
EXTERNAL at all bit rates.

When CODED INTERFACE is selected the TX
CLOCK SOURCE field is displayed for all bit rates.

At 140 Mbit/s, 34 Mbit/s and 8 Mbit/s only
INTERNAL and EXTERNAL are available; at
2Mbit/s and 704 kbit/s INTERNAL, EXTERNAL and
RECOVERED are available.
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TX CLOCK OFFSET Allows the clock to be offset in frequency for Frequency
Offset Tolerance testing. Selection of 4+ve and -ve
Preset (CCITT) values or User defined values is

(Option 003 only)

PATTERN

3-10 Reference

available,

Off
4-ve Preset

-ve Preset

User

Offsets are disabled.

Positive Offset as defined by CCITT :
140 Mb/s  +15 ppm (parts per million)
34 Mb/s +20 ppm (parts per million)
8 Mb/s +30 ppm (parts per million)
2 Mb/s +50 ppm (parts per million)
704 kb/s +50 ppm (parts per million]
Negative Offset as defined by CCITT :
140 Mb/s  -15 ppm (parts per million)
34 Mb/s -20 ppm (parts per million)
8 Mb/s -30 ppm (parts per million)
2 Mb/s -50 ppm (parts per million)
704 kb/s  -50 ppm (parts per million)

User defined Offset in the range 100 ppm
(parts per million}.

Determines the pattern adopted by the generated data
and the receiver reference data. Selection between
[2723-1]; [2°15-1]; [ALL ZEROS]; [ALL ONES]; {1010];
[1000} and {16 BIT WORD] is available.




FRAME TYPE Frame Type is only available with option 005
instruments and whenr a 2 Mb/s Bit Rate is selected.
The choices offered to the user are:
[CAS MFM], [NO MFM], [CAS CRC4 MFM] and
[CRC4 MFM].

TERMINATION Determines the Signal In and Signal Out termination to
the line terminal equipment. If 704 kb/s or 2 Mb/s is
selected, termination selection between [750 UNBAL]
and {1209 BAL] is available. If 8 Mb/s; 34 Mb/s or
140 Mb/s is selected the termination is fixed at [758
UNBAL].

CODE Determines the line code of the generated data.
Selection between [CMI}; [AMI] and [HDB3] is available
but is dependant upon the bit rate selected :

140 Mb/s  CMI only

34 Mb/s HDB3 only

8 Mb/s HDB3 or AMI
2 Mb/s HDB3 or AMI
704 kb/s HDB3 or AMI
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Display

TEST PERIOD

START

STORAGE
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Determines the type of test period during which the
requested measurements are made. Selection between

[SINGLE]; IMANUAL] and [TIMED START] is
available.

Manual The test period starts when is pressed
and stops when is next pressed.

Single The test period starts when is
pressed and stops when the user specified
PERIOD is completed. The test can be
stopped at any time by pressing {3%).

Timed The test period starts at & user defined
Start START date and time and stops when the
user specified DURATION is completed.
The test can be stopped at any time by
pressing (2% ).
If a SINGLE or TIMED START is selected. Selection
between [1 HOURJ; (24 HOURS]; [72 HOURS); [7
DAYS] and [USER PROGRAM] is available. [USER
PROGRAM] allows the PERIOD to be set in the range
1 to 99 Seconds; 1 to 99 Minutes; 1 to 99 Hours or 1 to
49 Days.

Determines the Date and Time at which a TIMED
START test begins, in Day, Month, Year, Hour, Minute
format.

To enable graphical results and determine the total
graphics store capacity select from the following:

OFF - graphics storage is disabled.

[1 MIN RESOL’N] - store capacity is 3 days and 6
hours.

[15 MIN RESOL’N] - store capacity is 45 days.
[T HOUR RESOL'N] - store capacity is 99 days.




RESULTS Determines whether measurement resuits or the

DISPLAYED recovered clock frequency is displayed. Selection
between [SHORT TERM]; [CUMULATIVE];
[ANALYSIS]; [GRAPHICS] and [FREQUENCY] is

available.
DISPLAY (option When IN-SERVICE MONITORING is selected on
005) instruments fitted with option 005, the RESULTS

DISPLAYED field is changed to DISPLAY . The
following additional results can be displayed when
option 005 is fitted, and IN-SERVICE MONITORING
is selected: [TROUBLE SCAN]; [BASIC ERROR]J;
[G.821 ANALYSIS]; [GRAPHICS[;[ALARM
SECONDS]; [FREQUENCY] and [SPARE BITS]. The
following paragraphs list the measurement results
displayed for each RESULTS DISPLAYED and
DISPLAY selection.

Cumulative Bit Error Count; Bit Error Ratio; Code
Error Count; Code Error Ratio and
Eilapsed Time results are displayed and
continuously updated during the test
period.

Analysis Elapsed Time; Errored Seconds (ES);
% Errored Seconds; Error Free Seconds
(EFS); % Error Free Seconds; Severely
Errored Seconds (SES); % Severely
Frrored Seconds; Unavailable Seconds
(UNAV); % Unavailability; Degraded
Minutes (DM); % Degraded Minutes;
Code Errored Seconds and LTMER are
displayed.

Short Term Bit Error Count; Bit Error Ratio; Code
Error Count and Code Error Ratio
results are displayed. When Short Term
is selected the results displayed are
calculated and updated according to
the setting made for SHORT TERM
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Elapsed Time
Bit Error Count

Code Error Count

Bit Error Ratio

Code Error Ratio

Unavailability
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PERIOD. A Bar Meter type display
gives an indication of the time elapsed
since the results were updated. The Bar
Meter update rate varies according to the

SHORT TERM PERIOD setting.

Short Term Determines the measurement interval

Period and the display update rate. Selection
between [1 SECS]; [10 SECS]; {30 SECS);
[100 SECS] and [USER PROGRAM] is
available. When [USER PROGRAM] is
selected SHORT TERM PERIOD can be
set in the range 1 to 100 seconds.

ET : The time passed since the start of the test period.

BIT EC : Total number of bit errors counted during the
measurement interval.

CODE EC - Total number of code errors counted
during the measurement interval.

BIT ER : Ratio of counted bit errors to the number of
clock periods in the measurement interval.

CODE ER : Ratio of counted code errors to the
number of clock periods in the measurement interval.

UNAV Seconds : The number of 1 second intervals
during which the system was considered “Unavailable".

A period of "Unavailability" begins when the Bit Error
Ratio in each second is worse than 1 x 1073 for 10
consecutive seconds. Those 10 seconds are considered
"Unavailable”. The period of "Unavailability"
terminates when the Bit Error Ratio in each second is
better than 1 x 1073 for 10 consecutive seconds. Those
10 seconds are considered "Available®.

% UNAV : The ratio of 1 second intervals when the
system was considered "Unavailable" to the total
second count during the test period.




Errored Seconds

Error Free Seconds

Severely Errored
Seconds

The user can choose to halt the test during periods of
signal loss and resume the test when the Signal Loss
condition has cleared. SUSPEND TEST ON SIGNAL
LOSS is available within the ANALYSIS CONTROL
function on the display. Selection of {ON] hailts
the test during periods of Signal Loss.

ES : The number of 1 second intervals containing at
least 1 bit error during the "Available" time.

% ES : The ratio of 1 second intervals containing at
least 1 bit error during the "Available" time to the
total "Available" second count within the measurement
interval.

The user can choose to halt the test during periods of
signal loss and resume the test when the Signal Loss
condition has cleared. SUSPEND TEST ON SIGNAL
LOSS is available within the ANALYSIS CONTROL
function on the display. Selection of [ON] halts
the test during periods of Signal Loss.

EFS : The number of 1 second intervals containing no
bit errors during the “Available" time.

% EFS : The ratio of 1 second intervals containing no
bit errors during the "Available" time to the total

" Available® second count within the measurement
interval.

The user can choose to halt the test during periods of
signal loss and resume the test when the Signal Loss
condition has cleared. SUSPEND TEST ON SIGNAL
LOSS is available within the ANALYSIS CONTROL
function on the display. Selection of [ON] halts
the test during periods of Signal Loss.

SES : The number of 1 second intervals having a BER
worse than 1 x 1072 during the "Available" time.

% SES : the ratio of 1 second intervals having a
Bit Error Ratio worse than 1 x 1072 during the
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Degraded Minutes

Code Error Seconds

LTMER

OPTION 005 ONLY

DISPLAY
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" Available' period to the total " Availabie" second
count within the measurement interval.

The user can choose to halt the test during periods of
signal loss and resume the test when the Signal Loss
condition has cleared. SUSPEND TEST ON SIGNAL
LOSS is available within the ANALYSIS CONTROL
function on the display. Selection of {ON] halts
the test during periods of Signal Loss.

DM : The number of "Packaged Minutes" having a Bit
Error Ratio worse than 1 x 1079

A “"Packaged Minute" is a grouping of 60 seconds which
does not include Severely Errored seconds or periods of
Unavailability.

% DM : The ratio of "Packaged Minutes" exhibiting
a Bit Error Ratio worse than 1 X 107° to the total
"Packaged Minute" count within the measurement
interval.

The user can choose to halt the test during periods of
signal loss and resume the test when the Signal Loss
condition has cleared. SUSPEND TEST ON SIGNAL
LOSS is available within the ANALYSIS CONTROL
function on the display. Selection of [ON] halts
the test during periods of Signal Loss.

The number of 1 second intervals containing at least 1
code error.

Long Term Mean Error Ratio: The error ratio in
available time, not including errors occurring in severely
errored seconds.

The following results can be displayed when option 005
is fitted and IN-SERVICE MONITORING selected.

Trouble Provides an immediate display in large
Scan letters of CODE, FRAME, CRC or REBE




Basic
Frrors

G.821
Analysis

error count, plus STATUS alarms that
oceur during the current test period. The
cumulative error count is displayed at the
end of the test period. CRC and REBE
error count are only available {at 2 Mb/s)
when CRC4 MFM is selected oa the
SETTINGS page.

QOffers the user the choice of displaying
error results for one of the following:
[FRAME], [CRC4], [REBE] and [CODE].
[CRC4] and [REBE] are only available

if CRC4 MFM Frame Type is selected
and [CODE] when a Binary Interface is
not selected. The results displayed are as
follows:

ERRORS:The number of errors counted in
the test period.

EFS: The number of 1 second intervals
containing no bit errors during the current
test period.

CURRENT ER: Displays the error ratio
calculated over the last second.

AVERAGE ER: Displays the cumulative
error ratio over the test period.

Provides a complete set of analysis
results for FRAME, CRC4 and REBE
measurements.

Elapsed Time; Errored Seconds (ES);
% Errored Seconds; Error Free Seconds
(EFS); % Error Free Seconds; Severely
Errored Seconds (SES); % Severely
Errored Seconds; Unavailable Seconds
(UNAV); % Unavailability; Degraded
Minutes (DM); % Degraded Minutes;
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GRAPHICS

3-18 Reference

Code Errored Seconds and LTMER are
displayed.

ALARM Displays the duration in seconds that the
SECONDS following alarms occur during the test
period.

All rates SIGNAL LOSS, AIS, FRAME LOSS and
REMOTE ALARM.

2 Mb/s With CAS MFM Frame Type selected on
only the page the following alarms
are displayed:
CAS MFRAME LOSS, REMOTE
MFRAME ALARM, CRC MFRAME
LOSS.

Frequency The recovered clock frequency (FREQ)
and the amount the measured frequency is
OFFSET from the standard bit rate are
displayed. A Bar Meter type display gives
an indication of the time elapsed since the
frequency measurement was updated. The
Bar Meter takes 16 s to complete.

SPARE Provides a display of NFAS and CAS
BITS spare bits (at 2 Mb/s).

Provides a graphical display of Bit Error Count versus
Time; Error Seconds versus Time or Alarms versus
Time. On option 005 instruments Code Error Count;
FAS Bit Error Count; CRC4 Error Count; REBE Error
Count or Alarms versus time can be displayed. Any
two of these can be displayed at one time.

Selection between [TEXT RESULTS]; [ZOOM IN];
[CHANGE UPPER]; [CHANGE LOWER]; [PRINT]
and [DEMO)] is available.

Note: If you wish to store/plot text or graphics ensure
the STORAGE field on the SETTINGS page is set toa
resolution of IMIN, 15MINs or 1 HOUR.




Demo

Change
Upper

Change
Lower

Print

Zoom

In/Out

Text
Results

Graph
Results

Print

Store
Status

Graph
Results

Produces a demonstration graph as an aid
to user understanding.

Allows the upper graph type to be
selected.

Allows the lower graph type to be
selected.

The graphics display, and a summary of
instrument set up and results, are logged
on an external HP ThinkJet printer.

Expands or contracts the scale of the
graph base. The cursor is moved along the
graph base line to the point of interest,
using () and ({7). When the point of
interest is reached, Zoom In/Out is used
for more detailed examination of the area
of interest.

Provides a display of the instrument
set-up and a summary of Analysis results.
Selection between [STORE STATUS);
[GRAPH RESULTS] and [PRINT] is
available.

Returns to the Bar Graph display.

The Text Results display is logged on an
external HP ThinkJet printer.

Allows the storage of up to nine sets of
results. The results can be recalled at a
later date by moving the cursor to the

required store, using and ().

Returns to the bar graph display. The bar
graph displayed is constructed from the
results in the store marked by the cursor.

Reference 3-18




Frequency
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Text Refer to the previous description of Text

Results Results given on page 3-19.
Delete Deletes the results in the store marked by
Store the cursor.

Delete All  Prepares for deletion of, the results
in all stores. Requires a confirmation
[CONFIRM DELETE] before deletion

occurs.

Confirm Completes the deletion started by Delete
Delete All,

Abort Prevents the deletion from taking place if
Delete Delete All was selected in error.

The recovered clock frequency (FREQ) and the amount
the measured frequency is OFFSET from the standard
bit rate are displayed. A Bar Meter type display gives
an indication of the time elapsed since the frequency
measurement was updated. The Bar Meter takes 16 s
to complete.




Display

PRINTER

PRINTING

PRINT PERIOD

The measurement results can be logged on the internal
printer or on an external RS-232-C Thinkjet printer
connected to the rear panel RS232 PRINTER port.
Selection between [EXT-RS232] and [INTERNAL] is
available. Tf Option 001, Remote Control, is fitted

the measurement results can also be logged on an HP
ThinkJet external printer connected to the rear panel
HP-IB port. An [EXT-HPIB] selection is added to the
menu.

Note: If option V01 is fitted and [EXT-RS232] is
selected, then additional choices of [HP-MODE}] or
[VRM] are given.

Disables or enables the logging of measurement resuits
on the selected printer. Selection between [OFF] and
[ON] is available.

OFF Results are only logged on the selected
printer when ((By) is pressed.

ON Results are logged on the selected printer
on & regular basis defined by the PRINT
PERIOD selection.

Determines when the measurement results are logged
on the selected printer. Selection between [OFF]; [5
MINUTE]; [1 HOURJ; [24 HOURS}; [15 MIN NESTED]
and [USER PROGRAM] is available.

Note: Print Period is fixed at OFF on option 005
instruments when an In-Service Monitoring Application
is selected.

5 Minute  The results, determined by the RESULTS
PRINTED selection, are logged at 5
minute intervals during the test period
and a complete set of cumulative results
are logged at the end of the test period.
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RESULTS PRINTED
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1 Hour

24 Hours

15 Min
Nested

User
Program

The results, determined by the RESULTS
PRINTED selection, are iogged at 1

hour intervals during the test period and
a complete set of cumulative results are
logged at the end of the test period.

The results, determined by the RESULTS
PRINTED selection, are logged at 24
hour intervals during the test period and
a complete set of cumulative resujts are
logged at the end of the test period.

Cumulative and period results are logged
at 15 minute intervals and a complete
set of period results are logged at 1

hour intervals and 24 hour intervals. A
complete set of cumulative results are
logged at the end of the test period.

The results, determined by the RESULTS
PRINTED selection, are logged at
intervals determined by the user in the
range 2 to 99 Minutes or 2 to 99 Hours
and a complete set of cumulative results
are logged at the end of the test period.

Determines which results are printed at the intervals
determined by the PRINT PERIOD selection. Selection
between [ALL] and [SELECTED)] is available.

All

Selected

A complete set of cumulative and period
results are logged on the selected printer
at the end of each PRINT PERIOD
during the test period and a complete set
of cumulative results are logged at the end
of the test period.

Allows a choice of, conditions nnder which
results are logged on the selected printer,
the printed result content, and the form of
the result.




WHEN Determines the condition under which [SELECTED]
results will be logged. Selection between [ALWAYS]
and [BIT EC>0] is available.

Always The [SELECTED] results are logged
at intervals determined by the PRINT
PERIOD selection.

Bit EC>0 Results are logged on the printer at
intervals determined by the PRINT
PERIOD. If the Bit Error Count is 0
during the PRINT PERIOD the NO BIT
ERRORS message is printed. If the Bit
Error Count is greater than 0 during the
PRINT PERIOD the selected results are
logged.

CONTENT Provides the user with the choice of selecting the type
of results logged, and whether the results logged are
based on the PRINT PERIOD selection, or the total
test period time or both.

The type of results that can be logged are; [BER]:
[ANALYSIS] and [BER & ANALYSIS], they are as

follows.

BER Bit Error Ratio results are logged : Bit
Error Count, Code Error Count, Bit
Error Ratio, Code Error Ratio and Code
Errored Seconds.

Analysis A complete set of Analysis results are
logged.

BER & Bit Error Ratic and Analysis results are

ANAL both logged.
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PRINT ERROR
SECONDS
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The time interval selections over which logged results
are based are as follows:{PERIOD], [CUMULATIVE]
and [PER & CUMUL].

Period

Cumulative

PER &
CUMUL

The results logged are based on the
PRINT PERIOD. At the end of each
PRINT PERIOD the error counters are
reset and a new measurement is started.

The results logged are based on the time
elapsed since the start of the test period.
At the end of each PRINT PERIOD

the error counters are unmodified and
the measurement continues. Any errors
which occur within succeeding PRINT
PERIOD’s are added to the count.

Both Period and Cumulative results are
logged.

Allows the occurrence of each Error Second to be
logged on the selected printer. Selection between
[OFF]; [BIT]; {CODE] and [BIT & CODE] is available.

off
Bit

Code

Bit & Code

Error seconds are not logged.

Fach bit error second is logged on the

printer. If 10 consecutive bit error seconds
are received, logging will be inhibited until
10 consecutive bit error free seconds occur.

Fach code error second is logged on the
printer. If 10 consecutive code error
seconds are received, logging will be
inhibited until 10 consecutive code error
free seconds occuz.

Both bit error seconds and code error
seconds are logged on the printer.

If 10 consecutive error seconds are
received, logging will be inhibited until 10
consecutive error free seconds oceur.




Option 665 For option 005 instruments the following
print error second choices are available:
In - Service Application at 140, 34 or 8
Mb/s: -[FRAME] or [CODE]
In - Service Application at 2 Mb/s
and with [CRC MFM)] Frame Type
selected: [CODE] [FRAME], [CRC],
'REBE], [FRM_CRC], [FRM_REBE],
'FRM_CRC_REBE] and [CRC_REBE].

PRINT AT END OF ALL RESULTS are always logged at the end of the

TEST

PRINTER BAUD
RATE

HANDSHAKE

test period assuming the selected printer is enabled :
PRINTING [ON].

The Printer BAUD RATE and HANDSHAKE fields are
displayed when the Printer field is set to [EXT-RS5232].
Determines the rate of data transfer between the HP
37721A and the HP RS-232-C Thinkjet printer. This
setting must match the setting on the HP Thinkjet
printer. Selection between [1200 BAUD]; [2400 BAUD]
and [9600 BAUD)] is available.

The HP Thinkjet printer handshake must be set to
Xon/Xoff to ensure efficient transfer of data as the HP
37721A handshake is fixed at Xon/ Xoff. If the printer
buffer is neazly full the Xoff signal is sent to the HP
37721A to halt data transfer. When the printer buffer
is ready to accept more data the Xon signal is sent and
data transfer will resume.

Reference 3-25




Display

STORED SETTING
NUMBER

LOCK

ACTION

TITLE

CLOCK MODE

TIME

3-26 Reference

Allows the storage in non-volatile memory of up to
nine sets of front panel settings (1 to 9). Setting 0 is
reserved for Factory Default Settings. Stored Settings
can be recalled from settings 0 to 9 but storage is only
allowed in settings 1 to 9.

Allows selection of the settings number, 0 to 9.

Prevents accidental corruption of the stored settings.
Selection between [OFF] and [ON] is available.

Off Settings can be recalled, saved or titled.
On Settings can be recalled only.

Determines the Stored Setting action desired. Selection
between [OFF]; [RECALL] and [SAVE] is available.

Allows each set of stored settings to be titled f
easy identification using JUMP:

». To access these keys
set the cursor on the ACTION field then press the
kev.

The Time and Date function clock, once set, provides
all the HP 37721A timing and will continue to run

even if the HP 37721A line voltage is removed. Time
and Date information is used in the logging of certain
occurrences on the printer, for example, Start of Test
Period; Occurrence of Errored Second ; Pattern Loss.

Allows the Time and Date settings to be altered if
required. Selection between [RUN] and [SETUP] is

available.

Displays the current time when CLOCK MODE [RUN]
is selected. The displayed time is modified using the
display softkeys when CLOCK MODE {SETUP] is
selected and updated when [RUN] is next selected.




DATE

Displays the current date when CLOCK MODE [RUN]
is selected. The displayed date is modified using the
display softkeys when CLOCK MODE [SETUP] is
selected and updated the next time [RUN] is selected.

Disables most front panel keys to prevent unauthorized
or accidental alteration of the selected settings.
Selection between [OFF] and [ON] is available. The
following are not affected by KEYBOARD LOCK :

display keys (SETTINGS); (RESULTS); (PRINTER}; (OTHER}
cursor keys ();

RESULTS DISPLAYED on the results display
KEYBOARD LOCK on the other display

Any of the functions within the [OTHER] display can
be viewed but cannot be modified until Keyboard Lock
has been removed.

Any other key sequence will result in STATUS: Change
prevented by keyboard lock appearing on the display.

Makes an audible BEEP whenever an errar is received.
Selection between [OFF]; [BIT]; [CODE] and {BIT &
CODE] is available.

Off Occurrence of an error will not produce an
audible BEEP.

Bit Occurrence of a bit error will produce an
audible BEEP.

Code QOccurrence of a code error will produce an

audible BEEP.

Bit & Code Occurrence of a bit error or a code error
will produce an audible BEEP.

Option 005 For In-Service Applications an audible
beep will occur when an error of the type

Reference 3-27
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chosen from the following selection occurs,
if that choice is currently selected.
[FRAME] or [CODE] at 140, 34 or 8
Mb/s.

At 2 Mb/s and with [CRC MFM] Frame
Type selected; [CODE], [FRAME], [CRC]
[REBE], [FRM_CRC], [FRM_-REBE],
[FRM.CRC_REBE] or [CRC.REBE.

Allows the user to choose between continuing the test
during periods of Signal Loss or halting the test during
periods of Signal Loss and resuming the test when the
Signal Loss condition has cleared.

Suspend When [OFF] is selected testing continues

Test On during periods of signal loss. When [ON]

Signal Loss is selected testing is halted during periods
of Signal Loss and testing resumes when
the Signal Loss condition is cleared.

ANALYSIS Allows the user to chose between
TYPE [STANDARD] or [G.821 ANNEX D]

analysis.

When making error measurements it is necessary for
the HP 37721A internally generated data pattern and
the received data pattern to be in synchronization.

If synchronization is lost during the test period then
Resynchronization is necessary. Selection between
[AUTOMATIC] and [MANUAL] is available.

On option 005 instruments if an In-Service Application
is selected s fixed at [AUTOMATIC].

Automatic  Sync Searches will be carried out until
synchronization {Syne Gain) is achieved.

When Sync Gain has been achieved, < 6
errors in 96 bits, the Pattern Sync status
indicator will be lit and the received data
is monitored for Sync Loss, BER > 1/16
in 100 ms period {1s period for option




004 instruments operating at binary clock
rates <10 kHz}.

When Sync Loss is detected, a Sync
Search is initiated, and Sync Loss
indicated by extinguishing the Pattern
Sync status indicator.

Sync Search will be repeated if necessary
until Sync Gain is achieved. If a burst of
errors sufficient to fulfil the Sync Loss
criteria occurs, then all the data received
during the Sync Loss/Sync Gain interval
will be counted as bit errors and will be
included in the measurement result.

Manual When is pressed Sync Searches are
carried out until Synchronization (Sync
Gain) is achieved.

When Sync Gain is achieved the
measurement will continue, irrespective of
the measured Bit Error rate, until is
pressed.

This is of benefit when making

measurements on a system suffering
irregular, long bursts of Errors.

Lists the options available and indicates which, if any
are, fitted to the instrument.

This is a service tool. Refer to the HP 37721A Service
Manual for detailed information.

This is a service tool only. Refer to the HP 37721A
Service Manual for detailed information.

Warning THE PROCEDURES CONTAINED WITHIN THE CALIBRATION

FUNCTION SHOULD ONLY BE CARRIED OUT BY SUITABLY

g TRAINED SERVICE PERSONNEL AWARE OF THE HAZARDS
INVOLVED.
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(Option 001 Only)

REMOTE
CONTROL PORT

ADDRESS

SRQ STATE
CONNECTION

3-30 Reference

Provides an HP-IB interface and an RS-232-C interface.

Determines which remote control port is active.
Selection between [RS232] and [HPIB] is available.

HPIB The HP 37721A can be controlled by an
HP-IB controlier connected to the rear
panel HP-1B port.

RS5232 The HP 37721A can be controlled by a
RS-232-C controller connected to the rear
panel RS-232-C Modem port.

Allows the HP-IB address to be set in the range 0 to
30. The Address is factory preset to 05.

Indicates the SRQ state of the HP 37721A.

Determines the type of connection between the
RS-232-C controller and the HP 37721A. Selection
between [HARDWIRED]; [MODEM] [HALF DUPLEX]
and [MODEM] [FULL DUPLEX] is available.

Hardwired Wire link between the terminal
(controller) and the HP 37721A.

Modem A Modem is connected between the

Half Duplex terminal {controller) and the HP 37721A.
Data can be transferred in both directions
but in oaly one direction at a time. The
modem and terminal settings must also be

Half Duplex.
Modem Full A modem is connected between the
Duplex terminal {controller} and the HP 37721A.

Data can be transferred in both directions
at the same time. The modem and
terminal settings must also be Full
Duplex.




Xon/Xoff

ENQ/ACK

SPEED

To ensure efficient transfer of data the HP 37721A
setting of Xon/Xoff must be the same as the modem
setting. Xon/Xoff is part of the data transfer
“protocol”. Selection between [OFF]; [RX]; [TX] and
RX & TX] is available. Xon/Xoff is not applicable if
MODEM] [HALF DUPLEX] is selected.

To ensure efficient transfer of data the HP 37721A
setting of ENQ/ACK must be the same as the modem
setting if Connection [MODEM] is selected or the
same as the terminal {controller) if Connection
[HARDWIRED] is selected. ENQ/ACK forms part of
the data transfer protocol. Selection between [ON] and
[OFF] is available.

Determines the rate at which data is transferred
between the HP 37721A and the RS-232-C terminal
{controller) or modem. The terminal (controller) or
modem must be set to the same baud rate setting.
Selection between [300 Baud]; [600 Baud]; [1200 Baud];
[1800 Baud]; [2400 Baud]; [4800 Baud]; [9600 Baud] and
[SELECTED BY MODEM] is available.

Selected By Some modems have the capability to

Modem operate at two baud rates. Normal
operation is at the [HIGH] rate, say
2400 Baud. If the circuit quality is poor
and causing errors the modem can be
switched to the [LOW] rate, say 600 Baud.
Although slower the LOW rate will be less
error sensitive. Selection between [300
Baud]; [600 Baud]; [1200 Baud]; [1800
Baud]; [2400 Baud]; [4800 Baud}; and
[9600 Baud] is available for HIGH and
LOW but LOW can never be set greater
than HIGH.
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PARITY

STOP BITS

ERROR NUMBER

3-32 Reference

Allows error detection and correction to take place on
the data transferred between the HP 37721A and the
terminal {controller) or modem. Each Byte of data
contains 1 Start Bit; 7 Data Bits; and 1 or 2 Stop
Bits. The Parity setting must match the setting on
the terminal (controller) or modem. Selection between
[ODD]; [EVEN]; [0s] and {1’s]; is available.

Each Byte of data contains a Start Bit; 7 Data Bits;

and 1 or 2 Stop Bits. Selection between [1] and [2] Stop
Bits is available.

I a remote control error occurs the relevant error
number appears on the display. A display of +0 is
normal.




Printer Messages

Internal Printer

Result Headers and Results are logged to the Internal printer when:

n is pressed.
m a Test is started, during the Test and at the end of the Test, if Printer
INTERNAL] is selected on the display.

Printer Messages A-1i




Meaning

Header printed when is pressed. Results
are also printed.

Printed Headers
Print Demanded
29 Sep 90 10:35:14
Measurerment Started
17 Oct 90 25:35:27
Hewlett Packard
HP 37721A
Instrument Setup
Application Out-of-
Service
BitRate 140 Mb/s
Frame Type CAS CRC4
Pattern 2231
Tx Clk Offset 450 ppm
Termination 75 £ Unbal
Interface Coded
Code CMI
Tx Ctk Thrhild ECL
Tx Data Thrhd ECL
Rx Clk Thrhid ECL
Rx Data Thrhd ECL
Print Period 1 Hour

Start of Test period

display

display

display {Opt 005 only})
display

display {(Opt 003 only)
display

display

display

display (option 004 only)
display (cption 004 only)
display (option 004 only)
display (option (04 only)
display
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Printed Headers

Meaning

Power Patlure

17 Oct 80

23:37:44

Date and Time power failed

Power Restored

17 Oct 90

23:37:49

Date and Time power was restored

Date

18 Oct 90

Date change during the test

End of Period

80:35:27

End of print period

End of Test
18 Oct 90

11:35:27

Date and Time the test terminated

Cumulative Results :

Results accumulated since the start of the test

Period Results :

15 min

Results accumnulated during the print period

Analysis

Analysis results - Bit Errors only
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Printed Results

Meaning

Cumuiative Results :

Bit Code
EC nannE<nn r.nnnE-+nn
ER p.annE-+nn n.annE4nn
ES - n.annk-+nn

Analysis
ES n.nunE-+nn n.annE+nnf%
EFS n.onnE+4nn nannE+nn%
SES n.nnnE-+nn n.anaBE4+nn%
US nannE-+nn n.annE-+nn%

DM n.annE+4nn n.annE+nn%

LTMER

Results accumulated since the start of the test
Bit Error and Code Error headings
Bit Error Count & Code Error Count
Bit Error Ratio & Code Error Ratio
Code Errored Seconds

Analysis results - Bit Errors only
Errored Seconds

Error Free Seconds

Severely Errored Seconds

Unavailable Seconds

Degraded Minutes

Long Term Mean Error Ratio

Option 005 Printed Results

On option 005 instruments cumulative results of Frame CRC4 and REBE are
printed. Refer to page A-9 for an example of the results printed.
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Printed Results

Meaning

Signal LOSS
Signal GAIN

BES n
BES n
BES n
BES n
BES n
BES n
BES n
BES n
BES n
BES n
SQUELCHED
UNSQUELCHED

Pattern LOSS
Pattern GAIN
AIS

AIS CLEAR
Frame LOSS

15:34:29
11:34:31
11:35:19
11:35:20
11:35:21
11:35:22
11:35:23
11:35:24
11:35:25
11:35:26
11:35:27
11:35:28
11:35:29

11:37:15

11:38:00
11:38:22
11:41:58
11:42:01

Signal Loss has occurred

Signal Loss has cleared

Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors
Bit Error Second containing n errors '

10 consecutive bit error seconds have occurred
- no results will be printed until an error free
second occurs

An error free second has occurred since
Squelch condition occurred - normal printing
of results will resume

Pattern Sync has been lost
Pattern Sync has been regained
AIS alarm condition has occurred

AIS alarm condition has cleared

Frame has been lost (option 005 only)
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External Printer

Result Headers and Results are logged to the External printer when :

= is pressed.

x a Test is started, during the Test and at the end of the Test, if Printer [EXT

- R5232] or [EXT - HPIB] (Option 001 only) is selected on the
display.

The header printed at the start of a test is shown below.

Hewlett Paskard HPI7721A
Instrument Setup
Link ldentifigation : Bit Rate : 2 Mb/s
Generator Location Patzarn 1 2°15-1
Receiver Locstien Tx Clk Bffsetr : OFF
Termination : 75chm Unbal
Interface 1 Coded
Code @ HOB3
HMEASUREMENT STBRTED : 28 Mar BS  18:14:38 Print Period @ 5 Hin
TIME EVENT ALARM RESULTS
5BP Bit EC Bit ER Bit ES “Bix ES
I B B
g5t Code EC Code ER Code ES LTHER
noot |- —-—-
z e EFs SES iy UNAY
1 Ll -
n HEFS #SES ¥OM LUNRV

Other Result Headers are similar to those logged to the Internal printer :
m Print Demanded
s Power Failure

» Power Restored - Power Return

Data Change
s End of Print Period

& End of Test - Measurement Complete

The Measurement Complete header and a set of Cumulative results are shown
below. .
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Bir EC Bit ER Bit ES %Bit ES

Cum Res 8 53 B 0. Begea
fode EC Lode ER Code ES LTHMER

B g 8 il

EFS SES M UNAY

218 2 8 8

LEFS A8ES %OM LUNAY

188 B. BBES8 B, 88088 8. oeaus
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Other Results

Meaning

10:45:13
10:45:13
10:45:14
10:45:15
10:45:15
10:45:15
10:46:22
10:46:23
10:46:24
10:46:25
10:46:26

10:46:28
10:46:29
10:46:30
16:46:31
10:46:32
10:46:41

10:46:2?

Alarm
Alarm

Bit ES

Bit ES
Alarm
Alarm

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES

Bit ES
SQUELCH
UNSQUELCH

P
S
SP
SPp

£

185
67
4284
15
892
309
185
85

23
10999

Pattern Loss
Sigral Loss
119765
186789
Signal Gain

Pattern Gain

Errored Seconds :

Bit Errors : 10459

9

Number of errors

Number of errors

Number of errors
Number of errors
Number of errors
Number of errors
Number of errors
Number of errors
Number of errors
Number of errors
Number of errors

Number of errors

10 consecutive Bit ES

Error Free second
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Option 005 Instruments External Printer Headers

The following figures give examples of the headers printed at the start and end
of a test. The Measurement Complete header shows a set of cumulative results.

Hewlett Packard HPIF7ZIA
fretrument Setup
Link Tdemtification @ Bit Rate : 2 Mbls
Benerator Location Frame : CHAS MFH
Termingrion 1 75ehm Unbal
Interface : Coded
Code 1 HOB3
MERSUREMENT STARTED : 28 Mar B9 18:34:53 Prinmt Peried 1 OFF
TIME EVENT ALARM RESULTS
SAF Frame EC Frame ER Frame ES  iFrame ES
§ 1 p o e e e T
g5 a Code EC Code ER Code EF LIMER
13 TR | e s s S e M T e -
a e BFS SES iy UNAY
1 - —— -
UEFS %5ES Z0M ZUNAY
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MERSUREMENT COMPLETE : 28 Mar 89

19:45: 32

frame Frame EC Frame ER Frame ES  Frame XES
Cum Res a B 3 16. BBAE8
Code EC Code ER Code EFS LTHER

91 1.4B1E-BB 25 ol

EFS SES e UNAY

28 3 8 23

LEFS ASES ~0M KUNRY

i3, pggae 18, 88638 8. 68800 2.98986

CRC CREC EC CRC ER CRC ES CRC  ZES
Cum Res 8 8 3 18. 88808
LTHMER

EFS SES oM UNAY

28 3 8 2

LEFS #SES ALy LUNAY

98, 85880 18, abaBd 8. Begen 8. B5e08

REBE REBE EC REBE ER REBE ES REBE XES
Cur Res 8 @ 3 18, gaBas
LTHER

8

£FS SES ] HNAY

28 3 a 8

YEFS #SES A1yl ZUNAY

98. Beasg 18, 98686 2. B88888 4, 89008
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Index

1
GE3), 1-8, 34

A

Abort Delete, 3-18

AIS Indicator, 1-10, 3-8

Alarm Seconds, 3-18

Analysis Control, 2-52, 3-28
Suspend Test On Signal Loss, 3-28

Analysis Resulis, 3-13

(asaig), 33
Auto Setup, 1-7

Basic Error, 3-18
Baud Rate
Dual Speed Modem, 3-31
RS5-232-C Port, 3-31
RS8-232-C Printer, 3-25
Beep On Error, 2-49, 3-27
Binary Interface Testing, 2-23
Bit Rate, 3-8

c

Change Lower, 3-19
Change Upper, 3-18
Clock
Internal, 3-9
Offset (Option 003 only), 3-10
Recovered, 3-9
Code
AMI, 3-11

CMI, 3-11

HDB3, 3-11
Code Errored Seconds, 3-16
Commissioning Multiplexers, 2-11-14
Confirm Delete, 3-20
Cumulative Results, 3-13

D

Degraded Minutes, 3-16
Delete All, 3-18

Delete Store, 3-19
Demo Graphics, 3-19
Display Softkeys, 3-2
O R, 32

E

Elapsed Time, 3-14
End-to-End Testing, 2-3-7
ENGQ/ACK, 3-31
Error Add, 3-4

GED), 18

EoLe), 1-8
Error Add indicator, 3-4
Error Count, 3-14
Errored Seconds, 3-15
Error Event Logging, 2-32
Error Free Seconds, 3-15
Error Ratio, 3-14
Errors Indicater, 1-10, 3-8
Ext Clock In, 19, 3-6
Ext Clock In Indicator, 1-8, 3-8
External Clock Input, 2-27

Index-1




External Clock Input |, 2-27
External HP ThinkJet Printer, 2-34-35
External ThinkJet Printer

HP-IB Connecting, 2-35

RS-232.C Connecting, 2-34

=

Factory Default Settings, 2-43
Frequency Measurement, 2-28-30, 3-20
Frequency Offset Tolerance, 2-15~18
Front Panel, 3-1-7
E-3), 34

(utescip), 3-3

Display Softkeys, 3-2

Gownrig), 5-2

LOCAL), 3-7

Manual Resync), 3~4

OTHER), 3-2

Paper Feed ], 3-5

PRINTER 2

Print Now 5
Reset History }, 3-5

1

i

& Qo

RESULT 2
Run/Stop ), 3-4
SETTINGS), 3

Show History }, 8-D
, 3-2

Signal In Port, 3-1
Signal Qut Port, 3-1
EIE), 3-4

Up/Left }, 3-2

n
G2

Iw

G

Graphics, 2-37-42, 3-18
Abort Delete, 3-19
Change Lower, 3-18
Change Upper, 3-18
Confirm Delete, 3-19
Delete All, 3-18
Delete Store, 3-19
Demo, 3-18

Index-2

Graph Results, 3-19

Print Graphs & Results, 3-19
Print Text Results, 3-18
Store Status, 3-19

Text Results, 3-19

Zoom, 3-19

H

History
Indicator, 3-5
Reset, 1-8, 3-b
Show, 1-8, 3-5
HP-IB Address, 3-30
HP-1B Port, 3-8

Indicator
AlS, 3-8
Error Add, 3-4
Errors, 3-6
History, 3-5
Local/Remote, 3-7
Monitor, 3-2
Pattern Loss, 3-6
Pattern Sync, 3-5
’ 3-4
Signal Loss, 3-6
Signal Present, 3-5
Terminate, 3-2
In-Service Monitoring, 2-19-22
INTERFACE, 3-9
Internal Printer
Paper change, 2-36

K
Keyboard Lock, 2-48, 3-27

L

Line Voltage, 1-3

D), 37
Local/Remote, 1-7




Local/Remote Indicator, 3-7
Logging Results, 2-31-33
Loopback Testing, 2-8-10
ITMER, 3-13, 3-16

M

Manunal Resyne, 1-7
(Ve Resgnd), 5-4
Measurement Results
Code Errored Seconds, 3-16
Degraded Minutes, 3-16
Elapsed Time, 3-14
Error Count, 3-14
Errored Seconds, 3-15
Error Free Seconds, 3-15
Error Ratio, 3-14
Severely Errored Seconds, 3-16
Unavailability, 3-14
Monitor Indicator, 3-2

0

option V{1, 3-21

([OTHER], 3-2

Display, 3-26-32
Analysis Control, 3-28
Beep On Error, 3-27
Keyboard Lock, 3-27
Remote Control, 3-30
Resync Mode, 3-28
Stored Settings, 3-26
Time & Date, 3-26

-]

Paper Change

Internal Printer, 2-36
Paper Feed, 1.8
Eareed), 55
Parity

RS-232-C Port, 3-32
Pattern

PRBS, 3-10

Word, 3-10
Pattern/Frame, 1-10
Pattern Frame, 3-6
Pattern Frame Indicator, 1-10, 3-6
Patiern Loss Indicator, 1-9, 3-6
Pattern Sync Indicator, 1-9, 3-5
Period, 3-12
Power Requirements, 1-3
Print

Giraphics, 3-18

Text Results, 3-19
Printer

Change Paper, 2-36

External, 3-21

Handshake, 3-25

Internal, 3-21
(FRINTER), 3-2
Display, 3-21-25

Baud Rate, 3-25

Print Error Seconds, 3-24

Printer Select, 3-21

Printing, 3-21

Print Results Every, 3-21

Resuits Printed, 3-22
Printer Messages, A-1-8
Print Now, 1-8
Eriom), 35
Print Results

15 Mimite Nested, 3-22

Every 24 Hours, 3-22

Every 5 Minutes, 3-21

Every Hour, 3-22

User Progrm, 3-22

R

Rear Panel, 3-8
HP-IB Port, 3-8
RS-232.C Modem Port, 3-8
RS5-232-C Printer Port, 3-8
Recall Settings, 2-47
Remote Control
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Baud Rate, 3-31
ENQ/ACK, 3-31
Error Number, 3-32
Hardwired, 3-30
HP-IB Address, 3-30
HP-IB Port, 3-30
Modem Full Duplex, 3-30
Modem Half Duplex, 3-30
Parity, 3-32
RS-232-C Connection, 3-30
R5-232-C Modem Port, 3-39
Selected By Modem, 3-31
Stop Bits, 3-32
Xon/Xoff, 3-30
Reset History, 1-9
(Rest Fistory), 35
RESULTS), 32
Display, 3-12-20
Period, 3-12
Results Displayed, 3-13
Short Term Period, 3-14
Test Start, 3-12
Test Timing, 3-12
Results Displayed
Alarm Seconds, 3-18
Analysis, 3-13
Basic Error, 3-18
Cumulative, 3-13
Frequency, 3-20
Graphics, 3-18
Short Term, 3-14
Spare Bits, 3-18
Trouble Scan, 3-18
Results Printed
All, 3-22
Selected, 3-22
Resynchronization
Automatic, 3-28
Manual, 3-28
Resynchronization Mode, 2-51
RS-232-C Connection

Index-4

Hardwired, 3-30

Modem Full Duplex, 3-30

Modem Half Duplex, 3-30
RS-232-C Modem Port, 3-8
RS-232-C Printer Port, 3-8
Run/Stop, 1.7
Gl -4

Indicator, 3-4

s

Save Settings, 2-48
Self Test, 2-53
EETTINGS), 3.1
Display, 3-6-11

Bit Rate, 3-9

Code, 3-11

Pattern, 3-10

Termination, 3-11

TX Clock Offset, 3-10

TX Clock Source, 3-9
Severely Errored Seconds, 3-16
Short Term Period, 3-14
Short Term Results, 3-14
Show History, i-9
(o iy, 55
Signal/Clock In, 1-9, 3-6
Signal/Clock In Indicator, 1-9
Signal In, 1-7
Gamm), 32

Monitor, 3-2

Terminate, 3-2
Signal In Port, 3-1
Signal Loss Indicator, 1-9, 3-6
Signal Out Port, 3-1
Signal Present Indicator, 1.9, 3-5

(SveE), 3-4
Spare Bits, 3-18
Status
AlS, 1-10, 3-6
Errors, 1-10, 3-6
History, 3-3




Indicators, 1-8
Pattern/Frame, 3-6
Pattern Loss, 1-9, 3-8
Pattern Syrc, 1-8, 3-5
Reset History, 1-8
(Rt aarg), 3-5
Show History, 1-9
(Shon Fiter), 3-5
Signal Loss, 1-8, 3-6
Signal Present, 1-§, 3-6
Stop Bits
RS-232-C Port, 3-32
Stored Settings, 2-43-47, 3-26
Action, 3-26
Lock, 3-26
Number, 3-26
Recall, 2-47, 3-26
Save, 2-46, 3-26
Title, 2-46, 3-26
Store Status
Abort Delete, 3-20
Confirm Delete, 3-20
Delete All, 3-20
Delete Store, 3-19
Graph Resuits, 3-19
Synchronization, 3-28

T

Terminate Indicator, 3-2
Termination
120 Q Balanced, 3-11
75 Q Unbalanced, 3-11
Test Period, 3-12
Test Period Logging, 2-31

Test Start, 3-12
Test Timing, 3-12
Manual, 3-12
Single, 3-12
Timed Start, 3-12
Text Resuits, 3-19
Graph Results, 3-19
Print, 3-19
Store Status, 3-19
Time & Date, 2-50, 3-26
Clock Mode, 3-26
Date, 3-27
Time, 3-26
Title Settings, 2-46
Title Stored Settings, 3-26
Trouble Scan, 3-18
Tx Clock Out, 3-8
TX Clock Source, 3-9
Tx data Out, 3-8
TX OUT, 3-8

U

Unavailability, 3-14
o). 32

X

Xon/Xoff
RS-232-C Printer, 3-2b
R5-232-C Remote Control, 3-31

Z

Zoom In, 3-18
Zoom Out, 3-19
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Hewlett-Packard Sales and Service Offices
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