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READ THE FOLLOWING NOTES BEFO

WARNING

RE 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 QUTLET 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. 4 '

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

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




Getting Started

Setting the Instrument to the Default State

The instrument automatically starts up in the state it was in when it was last switched off. To start from za
known state you may recall a fixed setup stored in the instruments memory. ‘

Use the CURSOR (_4__Jand (__¥___] keys to move the flashing cursor to:

Stored Panels & Keyboard Lock . . . 2

then press the FASEINDE) key,

The "Stored Pénels and Keyboard Lock" page is now displayed.

Keyboard is :lUnlocked Beeper is i

Panel
0 Factory Default Panel

W W~ U oH WY -

Stored Panels .iProtécted -
Press EXEC to Recall from Panel Q
tast Panel configuration recalled : O

Use the CURSOR keys to move the cursor to "Press EXEC to Recall from Panel " and use the CHANGE
keys to select .

Press the key to recall panel 0. Panel 0 is a fixed state permanently stored in the instrument - later
you will see how to store your own selections in panels 1 to 9.

Press the key to return to the "INDEX" page.
Use the CURSOR keys to move the cursor to;
Normal Operation . . . ¥ _
Press again to display the "Normal Operation” Reéeiving page. |

Note that since measurement results are held until a new measurement is started the result of the previous
measurement may be displayed at this stage. The result will be reset to 0 when you start your measurement.
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Getting Started

- SF framing is also known as D4 or multiframe
format
DS

RBS 14-0 Limit :Qn

01 - Result of previous measurement may be dis-
played here.

00 Days 00:00:00} - Elapsed time of previous measurement may be
displayed here,

Making a DS1 Measurement and Adding Single Errors

In the first trial run the transmitter is set to add single errors and the receiver to make logic (binary) error
- measurements at DS1. The transmitter and receiver are then looped to make a back-to-back measurement.

Selecting the Measurement

The measurement is selected by selecting the results required, As the default state is a logic error count
- measurement at DSI, you have already selected what you want by recalling panel 0. All you need to do is
set & suitable gating interval and the type of error to be added. C

REMEMBER:
CURSOR keys ~=~=--- Move the cursor in the direction of the arrow on the key.
CHANGE keys =~==-~ Change the parameter indicated by the cursor.

Set the display from top left to bottom right,
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Getting Started

Checking Receiver Input Voltage Levels

-Before making measurements at a DSI cross-connect the receiver input levels may be checked to confirm
that the levels are w:thm the recommended limits:

DSX-1 t24Viot 36V
DSX-1C £ 28V to = 4.5V

Move the cursor to Results and use the {(CHext_} key to change the display to | The positive
and negative peak voltages at the receiver input are displayed simultaneously but are updated alternately.

DSO8  2i4 kbit/s
Customer

Positive peak : +3.00 Volts

Updated alternately.
Negative peak : -3.00 Volts

G0 Days 00:.10:00




Cietting Started

Storing and Recalling Measurement Set-ups

This trial run shows you how to use the "stored panels”. These stored panels are preset instrument setups
which are retained in the instruments memory, even after the power has been removed. One of the panels
is fixed, the other 9 are selectable, In this trial run you store the current setup, recall the fixed setup (to
reconfigure the instrument) and then recall the one you stored, _
Storing a Panel
Use the key to display the index and use the CURSOR keys to move the cursor to

Stored Panels & Keyboard Lock. ., . 2

Press the key again to access the Stored Panels display. Use the CURSOR and CHANGE keys to
set the display as shown below:

Keyboard is :

Beeper is Off

-g
41
b=
o
s

Factory Default Panel

O W~ OWv s WN - 0O

Stored Panels i
Press EXEC to ' '§ Panel ¥ - Current setup will be stored as Panel 1,
Last Panel configuration recalled : 0

Press (_&x@c ) to store the last selected setup in "Stored Panel 1". This will be the setup (both Transmit and
Receive) which you used for the DDS measurement.

 display will automatically change to £ If in future, you wish to overwrite

your-étored panel yoft must first change this field from |
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Getting Started

Recalling the Fixed Stored Panel
Now use thé CURSOR and CHANGE keys to select Recall from Panel 0.

Remember this is the factory default setting.

Keyboard is :Urilocked Beeper is [Qff

Panel
0 Factory Default Panel

W e~ 0N p WD -

Stored Panels
Press EXEC to Recall from Panel B
l.ast Panel configuration recalled : O

To access the selected panel press the key,

Press the key again to return to the "INDEX" page and use the CURSOR keys to move the cursor
to '

Normal Operation. . .
Use the key to display the "Normal Operation” page.

The instrument setup is now the one used for the DS! trial run at the start of this exercise. This is per-
manently held in stored panel 0.
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Getting Started

Recalling the Panel You Stored
Use the key to display the "INDEX" and use the CURSOR keys to move the cursor to
Stored Panels & Keyboard Lock, . , 2

Press the key again to obtain the Stored Panels display. Use the CURSOR and CHANGE keys to
set the display as shown below:

Keyboard is : Beeper is

Panel
0 Factory Default Panel

© 00~ ® A bW —

Stored Panels | '
Press EXEC to Recall from Panel t
Last Panel configuration recalled : 0

Now press to recall the panel you stored in Stored Panel 1.

Press the key again to return to the "INDEX" page and use the CURSOR keys to move the cursor
to .

Normal Operation. . . 4
Use the paceinoed key to display the "Normal Operation” page.

The instrument setup is now the one used for the DDS measurement and stored at the beginning of this tri-
al run. ' '
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The Insertion field appears whenever a multi-
plexing function is selected. This must be set
to 08 to enable any selected insertion. This
field may be an exception from the rule for
setting the display from top left to bottom
right. You may wish to set the complete dis-
play before switching insertion on. Any sub-
sequent -configuration change automatically
causes this field to revert to Off

You can add logic and frame errors to the
retransmission. You can also introduce BPV's
or run an APS test,

Display Selection Reference

Insertion

Stored Panels and Keyboard Lock

The Stored Panels and Keyboard Lock display is obtained by selecting INDEX Page 2.

Keyboard Lock

When the keyboard is and
are inoperative. The CHANGE keys
will allow the current instrument state to be
displayed but not changed,

Stored Panel Protection

When a panel is stored it is automatically '

Protected against overwriting. Not Protected
must be selected before a new instrument setup
can be stored. ‘

Keyboard is 5d  Beeper is

Beeper is Z0Off

Keyboard is

Panel
0 Factory Default Panel

0O 00 ~ O 1 W =

Stored Panels
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Display Selection Reference

Recalling a Stored Panel

To i’ecall a | panelselect the num- Stored Panels |

ber of th to be recalled and Press EXEC to Recall from Panel §
press_ExeE ). Last Panel configuration recalled : 0

The stored setup is recalled and the number of
the recalled panef (n) is shown in "Last panel
configuration recalled : n"

stored panel which is 2]
select

Stored Panels }

Press EXEC to Panel i

|

Cte @

Storing a Panel

The Stored Panels are normally #
a safeguard against overwriting. Before storing
a new instrument setup in a panel it is first
necessary to select N
VOLU press to & panel, the current
setup is saved and the stored panels field resets

Select ), the reference number Stored Panels § .
of the pane , and press (_g#_) to store Press EXEC to - Bave into. Panel i
the panel, Last Panel configuration recalled : 0
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Display Selection Reference

Naming a Stored Panel

You can give each of the selectable stored
panels a name of up to 32 characters

Alternatively, you can uvse the 32 characters to Keyboard is Beeper is “Cff
add an instruction or message on the "stored
panels” display. Panel
¢ Factory Default Panel
Move the cursor to the first character position 1 DD 150

of the Inverse video display foliowing the
number of the panel to be named. Use
and to select the first charac-
“ter, <space>, A-Z, a-z or §-9. Move the cursor
and repeat this process for each character leav-
ing spaces as required.

The name can be loaded remotely from a con-
troller by using the NAM command followed
with the name in the form of a string variable.

W 0 N DU W

Stored Panels
Press EXEC to Panel ¥
Last Panel copfiguration recalled : 0

Data Logging
The Data Logging display s obtained by selecting INDEX Page 3.

Full details of internal and external printing are given in Section 5.

Printer Selection

Printer selection depends on Remote Control
display selections

Only the internal printer is available when the
instrument is configured as an addressable

device.

Logging Device HP3787B

L.ogging

Set the HPIB mode on page 5 to Talk Only
to use an external HPIB printer.
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Display Selection Reference

. The internal printer H or an external
printer - can be selected when the

mstrument is configured as a Talk Only device.

Triggering Prints of Result A Type Errors

Logging Logging Dev ilce-

With Log During Gating set to |
chose to have a printout for
which has error(s) Er & or every
second in which the error ratio exceeds a selec-
table limit The information
printed is the number of errors (of the type
selected for Result A) in the second when the

Logging : Logging Device

trigger condition occurred.

When a jitter measurement is selected {option
001 only), Hit Bit Ratio or Hit Seconds can be
logged.

Printing Selected Results

Log During Gating'
: Trigger

With the End of Gating Summary set ¢ ;
yvou can chose to print at the end of
gating period or at the end of
gating periods in which the error ratio has ex-
ceeded a selectable 11m1t

This may be used to obtain prints at timed in-
tervals with with repetitive gating,

Logging Device

Logging

Log During Gating |
Trigger :
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Remote Control

Response/Program Messages (Cohtinued)

Data Logging...ccicersniranerae Semeannvnunrenas « 6-48
Stored Panels & Beeper........ sevenees vexnaneras 6058
Displays Select.....coiivireinennnn Crevesananranes . 651
Commeon Capability Messages ........ . §-52

Status Reporting .......ccvovviviciiiiiicniinarinnes,, 6-57
Demonstration Programs...c..ccvcvevvrernnianns.. 6-64
Genera’ HP"IB information ArrSERNARR AR AP SRTRN N TSRS 6'76

General RS-232-C Information...c.cvcerieivrrersne. 6-79

FIRMWARE/SOFTWARE HISTORY

You can check the software version of your instrument manually or remotely.
Manually by selecting INDEX display: INSTRUMENT ID.,..... 6
Remotely by using the "FRN? command,

Programs written for earlier (lower numbered) software versions of the HP 3787B can be used for later
(higher numbered) software versions except where the following conditions apply.

Programs written for version 2726 will run on version 2830, see condition L.

Programs written for version 2726 will run on version 2839, see conditions { and 2.

Programs written for version 2830 will run on versions 2839 to 2936, see condition 2.

Programs written for version 2839 will run on versions 2919 to 2936

Programs written for version 2919 will rur on version 2936

Condition | Except where they depend on the Tx DSIC digroups being unframed or the default state of
alarm mask register 2 being 7.

Condition 2 Except where they depend on the default state of the DDS line and multiplexer rates being 2.4
kbit/s or the Dataport error correction defaulting to OFF when deselecting and reselecting
DSOA. '

Programs written for later (higher numbered) versions, AND which make use of the additional features in
the later version, will not run on instruments with earlier (fower numbered) software versions,

The following table lists the functions which are affected by software changes and explains the differénces,
The version at which the change occurred is marked with an asterisk (*).



Remote Control

. VERSION FUNCTION . _ . DIFFERENCE

2726 2808 | 2839

ROR ROR RRO Rx DS0A/B data rate 19.2kbit /s included

e

TIF TIF TiF T1 Framing i Applies to DSIC Digroups as well as
: DS1
*
TAM TAM TAM Tx DSOA Interface Bipolar now an alternative to DSX
* . .
-TPT TDT ™T Tx data type PROTOCOL available for 56kbit/s

DDS and 64kbit/s clear channel.
Provision for ESF datalink message
added

TEC BCH Error Encoding Additional facility with 19.2kbit/s,
DSGA

T™C T™C ESF Datalink Message ESF Datalink Message has Selectable
. Content

TMT | TMT ESF Datalink Message Enables Setting of Message/Idie
Type Setting

*
FNU TNU TNU Tandem Number Valid for Alternating DSODP
Loopback

TOR | TOR | TRO' | Tx DSOA/B Data Rate 19.2kbit/s, included

TSC TSC TSC . Tx DDS Code Additional Bit Selectable

Additional Changes for Software Versions 2019 and 2936

Version 2919

Mnemonic: CSL

Function: DDS latching loopback/MJU operation sequence length.
Description: Standard/Extended selection introduced,

Version 2936

Mnemonic; NAM _

Function: Name stored panel.

Description: Stored panel name/comment facility introduced,



Remote Control

VYERSION FUNCTION DIFFERENCE
2726 | 2830 | 2839
¥
ALI? AL1? AL1? Alarm status enquiry Bit 1 (2) changed from SL1 {indicat-
ing signal loss and excess zeros) to
X80 (excess zeros only), See AM2 and
AL2? for signal loss.
»
AL2? AL2? AL2? Alarm status enguiry Bit 3 {(8) added for signal loss Bit 4
‘ (16) and bit 5 (32) added for positive
and negative frame slips.
£ 3
AMI1 AMI AMI Alarm Mask Setting Bit I changed to X80 as for AL1?
*
AM2 AM2 AM?2 Alarm Mask Setting Bits 3, 4, and 5 added as for AL2?
*
ANR? ANR? ANR?. | Analysis Result Enquiry | 4 Additional Results
#*
CATY ATY ATY Analysis Type Setting 4 New Measurement Types
# *
EAT EAT EAT Tx Error Add Setting 2830 - Logic Errors Available in
THRU Mode
2839 - 192 Encoding Errors Available
*
EER 1.2 kbit/s Encoding ON/OFF setting for added 19.2 kbit/s
Errors Setting BCH Encoding Errors
*
FSL? | FSL? Frame Slip Result Additional Measurement
Enquiry |
L
GTY GTY GTY Gating Type Short 5M and 15M Included
. .
LBT LBO LBO DSO Loopback Setting Additional DS0 Loopbacks Available
E
L.BT LBt 1Bl DS1 Loopback Setting Additional DS1 Inband and Datalink
‘ ' Loopbacks
* : ’ ‘
LHB? LHB? Hub ID enquiry, Applies to added MJIU loopback.
% .
LEC LES LES Log End of Gating Frame Slips Added
Summary ‘
*®
MDS MDS MDS Measurement Display Frame Slips Added
Select :
. _
RCD RCD | RCD Rx Pattern Type DS Return Codes now Automatic
* _
RDT RDT RDT Rx Data Type PROTOCOL, Available for 56khit/s
: : DDS and 64kbit/s Clear Channel







Remote Control

Miscellaneous Parameters (DATA LOGGING)

Function Muemeonic Code Description
OUTPUT 707;"LOG ON;LDV HP 3787B;
LEG RATIO;LET 7; LES "1,0,2,1"
LOG DURING "LDG "
GATING £ = OFF or § No Logging during Gating

ERROR RATIO
THRESHOLD FOR
LOGGING DURING
GATING

LOG ON DEMAND

r = ERR_SEC or HIT_SEC
or 1

n=RATIOor 2

HLDG?ii

"LDT 1"

HLDT?“

ﬂLODII

When an Error Second or a Hit Second
{Opt 001 only) occurs,

When the Error Ratio or Hit Ratio (Opt
00! only) exceeds threshold(See LDT)
Returns state of LDG ie § to 2,

Note It is possible to have Logging During
Gating and Logging at End of Gating both
selected.

n =2 to 7 representing an Error Ratio
of 1§E-2 to L BE-T.
Returns state of LDT ie 2 to 7.

This message mimics the "PRINT key in
Local Mode and will cause the currently
selected set of results to be Logged on the
Internal Printer even i LOGGING is dis-
abled (LOG OFF). One of the following will
be logged - Measurement Results, Analysis
Resuits, Alarm Duration Results, Monitor
Word Result or Input Voltage Result. LOD
provides the only remote method of
Logging the Monitor Word and Input
Yoltage Results,
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Remote Control

Miscellancous Parameters (STORED PANELS & BEEPER)

Fonction

Mnemonic Code

Description

SAVE PANEL

PROTECT PANEL

RECALL PANEL

NAME PANEL

- AUDIO CONTROL

"SAV "
n=1tod

"PRP n"
n =0OFF or §
t=CONorl

"PRP ¥

"RCL n"
n=@to9

"NAM n’ce.ce’
n=1tc9

"NAM? "

HAUD nﬂ
= OFF or @

‘1t = ON or |

"AUD 7"

Corresponds to non volatile Memory loca-
tions. The current instrument settings are
stored in the designated Memory location.
This is only possible if Write Protection is
OFF ie "PRP @",

The state of Request Service {RQS), Alarm
Mask Registers | & 2 (AM1,AM2) and User
Defined Pattern (TRP) are not Saved by this

Message, nor recalled by the Recall Panel

Message (RCL).

Write Protection Off. SAV valid
Write Protection On. SAV invalid
Returns state of PRP ie f or 1.

Corresponds to non volatile Memory loca-
tions, Location @ holds the instrument
DEFAULT settings and cannot be used
when saving settings. The instrument set-
tings stored in the designated Memory loca-
tion are recalled and the instrument con-
figured according to those settings,

Inserts a name for panel "n" on the Stored
Panels display. The string cc..cc may be 1|
to 32 characters long and must be contained
within quotation marks ("ce..ce™,

Returns the name of the stored panel "n" as
a string of 34 characters comprising 32
characters of data and 2 characters for
quote marks,

Only sounds on User Error
Sounds on User & Bit Errors, & Alarm
Returns state of AUD jed or [,
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Table E-1. Remote Control Messages (continued)

Defauit Settings

MJU Loopback Idenlification

"LHB?"

6-46A

N/A

Log On Demand

ISLOD“

6-49

N/A

Logging ON/OFF

"LOG l,!.II
n=0FF or@
n=0ONorl

!ILOG‘)"

6-48

OFF

Output Latching Loopback Magpcods

"MAP?H

6-47

N/A

RX Measuerement Source A

IQMAS nﬂ
n=SEC_CHANor {
n=CUSTor 2
it =SUBRATE or 3

"MAS>

6-36

N/A

Measurement Souvrce B

ﬂMBS n"
1 = OFF or 8
n=SEC_CHAN or |
n=CUST or 2
n=SUBRATE or 3
1 = TIMESLOT or 4
n=DSBor 3
n=DSBA or 6
n=PSDCor 7
n=DATALINK or 8§
n = DIGROUP or 9
ne DS or 19

‘n=D81Cor 1}

n=R_CHANor 12
"MBS?"

6-38

OFF

Measurement Display

“MDS nﬂ
n=RESULTSor |
n= ALARMS or 2
n= BIT _MONor 3
a=INP_LEVor 4
n=ANALYSISor 5
n = SLIPS or 6

"MDS?"

6-51

RESULTS

TX Multipoint Junction Uit Operations

™MIU n"
n=8ELECT or 1
n=TEST or 2
n=END_TESTor 3
n= BLOCK or 4
n=UNBLOCK ot 5
n = RELEASE or 6

_!IMJU?“

N/A




Default Settings

Table E-1. Remote Control Messages (continued)

Instrument Mcde "MOD n" 6-16, 5-30 TX&RX
n= TX&RX or |
= THRU or 2
MOD?
Dutput Monitor Word Result "MONT 6-46A N/A
R Measurement Type A "MTA n" 6-36 LOGIC
n=LOGIC or | :
1= BPV or CODE ar 2
= FRAMING or 3
n=ESF_CRCor 4
n=JITTER or §
"MTA?
RX Measurement Type B "MTB n" " 6-38 LOGIC
ne LOGICor |
= BPY or CODE or 2
i = FRAMING or 3
n=TSF_CRCord
n=HTTER or 5
"™MTBH
Name Siored Parel "NAM n “cdce”™ 6-50 N/A
n=1itod . '
NAMT nt
Option Query {Comnton Capabiiity) "QOPTH 653 N/A
Protect Paned "PRP n" 6-50 ON
n=OFF or 8
it = ON or |
"PRPT
RX DHIDSIC Coding "RIC n" 6-30 AMI
o= AMIor |
n=B8Z5or 2
' "RICT
RX D3/ Diproup Eraming "RIF n" 6-31 §F
n=0FF or §

n=TIDMor }
= 8F or D4 or 2

nwFT or3
a=ESFor FEor 4
"REF?II

L3



OPERATING MANUAL UPDATE PACKAGE 2

Use the following information to check the software version of your HP 37878 Digital Data Test Set and
to determine if your operating manuval needs to be updated.

Use the update packages to replace the correspondingly numbered pages in your manual. Additional pages
have a suffix letter eg Pages 6-1, 6-2 and 6-2A, 6-2B replace Pages 6-1, 6-2.

This package (03787-900011/0988) applies only to manuals which have already been updated with package

43787-90001V0388.

SOFTWARE VERSION CHECK
You can check the software version of your instrument by selecting INDEX display :

INSTRUMENT ID. .. ... )

SOFTWARE VERSION 2726
Instruments with software version 2726 require Operating Manuals with HP Part Number 03787-90001.

SOFTWARE VERSION 2830 '
Instruments with software version 2830 require Operating Manuals with HP Part Number 03787-9060! up-

dated with the OPERATING MANUAL UPDATE PACKAGE, HP Part Number 03787-90001U0388

SOFTWARE VERSION 2839

" Instruments with software version 2839 require Operating Manuals with HP Part Number 03787-90001 up-

dated with two packages IN THE CORRECT ORDER.
FIRSTILY update with the OPERATING MANUAL UPDATE PACKAGE, HP Part Number

03787-90001U0388.
THEN update with this package OPERATING MANUAL UPDATE PACKAGE 2, HP Part Number

© 03787-90001U0988.

The additiona] features with this software version are as follows
» 192 kbit/s DDS sub rates available,
« 192 kbit/s DS1/DSOA and DSOA BCH encoding available.
e 192 kbit/s BCH encoding error add available.
» MJ U latching loopback available with point-to-point operation.
« Automatic return of MJU and latching loopback return codes,
o Defauvit to "last selected” dataport error correction state.

« Power on default of DDS rate changed to 9600 bit/s.
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WARNING

RILAD THE [FOLLOWING NOTES BLEFORE INSTALLING OR SERVICING ANY
INSTRUMUENT.

1. IF THIS INSTRUMENT IS TO BE ENERGISED VIA AN AUTQO-TRANSFORMER
MAKE SURE THAT THE COMMON TERMINAL OF THE AUTO-TRANSFORMER 18
CONNECYED TO THE NEUTRAL POLE OF THE POWER SOURCE,

2. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED,
O THIS IS NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE, THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUTLEF 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).

3. BEFORE SWITCHING ON THIS INSTRUMENT:
(a) Make sure the instrument input voltage selector is set to the voitage of the power source.

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

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

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




DSX-1 to DSX-0A Test, Sample Receiving Display

Select

Pattern

eceiving  i° DSDA Terminated
:56 kbit/s Service

D30 Clocks ‘Front

iPrimgry Channel

“Resul

DSOA

Logic «ErreriGount -0

TGatihg:

B0 Days 005)5:00

Make the Measurement

Press the key.

Selected Applications

- Set the receive interface.

- Select the test Pattern.

- Select the measurement.

- Set the measurement Gating Interval.

Remember that you can display Alarm Durations, Analysis and the Received Word (Monitor} by changing

the Res

1%s field.



Selected Applications

Dataport Testing

The HP 37878 allows vou to measure the performance of Dataport cards installed in channel banks. This
can be done from DS0A to DSOA or DS1 to DSI by looping the channe! bank. Alternatively by using the
multiplexing/demultiplexing capabiiity of the HP 3787B vou can make half-channel measurements (ie.
DSOA to DSI and DS] to DSOA). '

Measurement Configuration

The D4 channel bank clock source must be set to "LOQPED",

— D4 e D51
N CHANNEL -
BANK j—
' L
cﬁﬁiﬁELs ' . : c¢gg;fa
! VOQICE +
— CHANNELS |
i

-

pse op A
bex-2 Jsa 6P

EXEwgT - pox-1
CLOER OI
53 RERAR PRNELL .
85 CLOCKS TO RERR PANFL

D05 £L0EKS

DSX-0R

55X -0f
37478 I

[:::] NOTE: 37878
1 DSO CLOEKS REGUIRED. D

809 C
RX T T LS50 DP = DS0 DATAPORT capod

LU = QUTPUT INTERFALE UNIT ax Y

Example: Test a DSO Dataport (DS0 DP) card in a D4 channel bank using the half-channel method. The
9.6 kbit/s rate has been chosen for this example.
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Selected Applications

Error Correction Testing

Some dataport cards have a selectable error-correction capability in the DS] to DSOA direction, The HP
3787B can generate errored data to test this at all subrates. With the HP 3787B transmitter set to produce 3
errored bytes in every 5 bytes {3 in 5) the Dataport error correction will fail to remove the inserted errors
and the HP 37878 DSO receiver should see the added errors. With 2-in-5 selected the Dataport error cor-
rection should remove all the inserted errors and the HP 3787B DSO receiver should see no added errors.

STXCERX: iTransmitting .DS) Code
Frame .8F:
Insertion On DSt Clock Looped

ack: Timeslot 01 DSOA 9.6 kbit/s

Loopback Qff:

Test i Primary Channel.

19.2 kbit/s Error Correction

For 19.2 kbit/s DSOA circuits a different form of error correction is used. Access fo the ertor corrected
signal in the network is only (normally) available via the HP 37878’ "drop and insert" capability. The HP
37878 allows testing of this error correction scheme by introducing errors after coding (at the Transmitter)
which the receiver will remove. Hence even when "encoding error add” is enabled there should not be any
logic errors counted at the receiver. This corresponds to the 2-in-5 case for subrates; there is no case cor-
responding to the 3-in-5 dataport error add function.

[
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Selected Applications

Sub-Rate Data Multiplexer (SRDM) Testing

Application

You can run tests on SRDMs from DSX-0A té DSX-0B, and from DSX-0B to DSX-0A, at all DDS subrates.

Measurement Configuration

BSX-08 [S% -0
CUSTOMER #1 ~—————mmmeef  SRDH CUSTOMER #1 ——————l SROM
[ T R $2 e
»3 o DSX-08 $3 e - J15X-08
#l e #4
3] > 5 s
& “
p 050 CLOCKS 4 DSO CLOCKS
BSX~0R b * pSX~0R i “
y
37878 37878
OOJF}O OI!J))O
&» W & ¥
DSX-0A to DSX-0B DSX-0B to DSX-0A

Example: DSX-0A to DSX-0B

Inn this example the SRDM is configured to multiplex five 9.6 kbit/s customers into a DSOB signal.

NOTE

SRDMs are sometimes loaded with customers at service rates lower than the capacity
of the multiplexer, eg a 24 kbit/s customer into a 9.0 kbit/s multiplexer. The HP
317878 can generate and test such signals,
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SRDM DSX-0B to DSX-DA, Sample Receiving Display

5. DSOA Terminated
B kbit/s Service

SPrimaryiChannel:
(Error Correction J0ff )}

Select

TPatters

Logic iEFror Qéunt’ 0

DSOA

Make the Measurement

Press the key.

Selected Applications

- Set the receive interface.

- Remember to select the same test Pattern as on
the Transmitiing dispiay.

- Select the measurement,

- Set the measurement Gating Interval



Selected Applications
MJU Branch Selection and Testing

Application

You can select, test, block, unblock and release all branches of a DDS Multi-point Circuit. You can loop-
back a selected branch or an MJU, Testing is normally performed downstream from a DSX-0A cross
connect bay by routing each Multi-point Junction Unit in turn. Using the drop and insert capabifities of
the HP 37878, you can also access the circuit at T,

Measurement Configuration

ATRTB
BRANCH

[]

1
4-MWIRE
ogope ]__Dsx-0R 2 BRF‘;“:H BRANEH
| DSX-~0A : 3 1
A

i CROSS 7/ My 3 vy MIU g

_ |comnecT p 1

- BeY 4

PSC CLOCKS

HUB A 03 l HUB 8 osl I HUB € o7
18 CODE Q000114 o Cﬂi’f. Go01G1 B Cone Q00111

Example: Select HUB C branch 2 from the HUB A DSX-0A cross connect bay, perform a loopback,
make a measurement and release the loopback.

Select Branch

The first operation is to establish the route through the system to the chesen branch. You do this by set-
ting the transmit display for the branch of the first MJU, in this example branch 4, and pressing the
—exic_) key. When the branch has been seiected, the Hub A 1D code is returned and is displayed in the
"Present” field. You then repeat the operation for branch 3 out of Hub B and branch ? out of Hub C
This sequence is shown on the following Transmitting displays:

NOTE

The receive display must be set to a DDS Pattern (PRBS or wotd) for the transmitter
to display the HURB-TDYs.

Branch Selection, Sample Displays

] - Set the transmit interface.
ce

ng. DSOA “:Bi
kbit/s Servi
D3SO Clocks ;
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Selected Applications

DDS Latching Loopbacks

Application

You can set a latching loopback in the DDS system at any of the points shown in the measurement con-
Figuration below or at an MJU, make a measurement and release the loopback.

Measurement Configuration

37878
ALTERNATIVE INTERFACE POINTS
{BSO CLOCKS REQUIRED)
| }
covoo DSOR T
RX LR D4 \ Dé D4
4 b BRNK BANK BANK LBCAL
P = DSX-0 o T1 LINE - LOGP =
jn) »- » L
BE ? pp L opP ? [
I : i |
] i 3
o - I i
LOOPBRCK POINTS - [DSC DP HL227 acy £su
I
I
1
;
o
HL2Re [ ¢ v
it -
oty [
1 5MX —
ocy
T ory §_ DsoAm
D508

T

ALTERNATIVE INTERFACE POINTS

Example: Access at a DSX-! cross-connect and loopback the second DSODP Dataport. Make logic error
measurements on a 2.4 kbit/s customer circuit and release the loopback.

The HP 37878 can also access at DSOA and DSOB cross-connects and at DSOA logic access points. With
DS0 access DDS clocks must be supplied.

If you wish the loopback to be acknowledged select the Receiving display and set the Pattern to a DDS
PRBS or word. This ensures that MAP codes returned from a successful loopback will be displayed on the
Transmitting display.



Selected Applications

tatching Loopback, Sample Receiving Display

ETX & BX T HiReceiving v TDST Ll HAut - Set the receive interface.
Code
Frame

iBelett’ Timeslot 01 DSOB 2.4 kbit/s - Select the timeslot parameters and customer
Customer 0 number
imarny’ Channel

- Select the test pattern. A DDS PRBES or word
provides the Mapcode on the Transmifting

display.

O] - Select the measurement,

- Set the measurement Gating Interval.

00 Days 00:05:00

On the Transmitting display select the point at which you wish to loopback the cireuit, in this case the
second DSODP unit. Press EXEC to actuate the loopback,

Latching Loopback, Sample Transmitting Display

- Set the transmit interface,

“FEransmitiing :DS1 Code
Frame
DS1 Clock Lo

insertion On
i Timeslot 01 DSOB Zi4 kbit/s - Select the timesiot parameters and customer

Customer 01

number.

Loopback Latching: DSODP MAPX - Select Loopback.
Tandem Number of Unit 2
Test : ihnel.

- Select the test Pattern.

- Press (e} to loop-up.




Selected Applications

If you have selected a DDS Pattern (PRBS or word) on the Receiving page a successful loopback attempt
will result in the display of "MAPQ (DS1)" indicating a lineside DSODP loopback has been achieved.

For the various Lypes of latching loopbacks MAP codes are returned as follows:

»

DSODP (dropside), i.e. DSO side
oCu MAPI (X110110X)

HL222 )

DSODP (lineside), ie. DSI side
CS5U (channel) MAPO (X001001X)

i

If an attempt is unsuccessful or if the Receiving display has not been set for acknowledgment ( to a DDS
PRBS or word ), the display will remain as MAPX.

Make the Measurement
Press the key
Releasing the Loopback

When you have completed your measurement release the loopback by selecting the Transmitting display
and pressing the key. (Ensure "to Release Loopback” is displayed before you press (_exec_J).
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Selected Applications

DDS Secondary Channel Testing

Application
You can access and test DDS secondary chaunel, either end-to-end or by using latching loopbacks. The HP

37878 can access the network at the DSN-OA, DSX-0B or DSX-1 cross-connects or at DSDA logic access
points,

Measurement Configuration

D4
805 CLOCKS cLack | BANK
GIl
37878
QGO0 C
RX 153
- D50 - T
psx-on | PF Ji Ti LINE
+ |
LOOPBACK
POINT

Example: Interface at the DSX-0A cross-connect on a 2.4 kbit/s point-to-point circuit, Loopb'ick the first
Dataport and measure secondary channel logic errors

Secondary Channel Test, Sample Transmitting Display

yi DSOA . Bipolar '] - Set the transmit interface.
kbit/s Servxce
PSO Clocks

“Roint

Loopback “latching: =DSODP . MAPX - Select the Loopback,
Tandem Number of Unlt 1
Test Seco’; ary Channe: - Select Secondary Channel,

- Select the test Pattern.

Press {_E&C ) to loop-up.

For information on Latching Loopback acknowledgment see Page 2-28.



Display Selection Reference

56 kbit/s Switched Timeslots

With ESF framing the A, B, C and D signaling
bits may be set in the selected timeslot,

g. 'DST Code - AML
With SF framing the A and B signaling bits Frame "ESF
may be set in the selected timeslot. Insertion On DSt Clock i +dn%

“Select Timeslot 0¥ 56 kbit/s Switched

Signaling Bits Set

sk o

o>
Y

Select the desired test pattern. One of the test
patterns is a short settable word and another is Pattern i Settabi
a long preprogrammable word (up to 256
bytes) which is programmed remotely.

Select the desired error-add type. l

Single



Display Selection Reference

Setting Up the Transmitter (DS0B, DSOA & DS0)

The following pages contain the information required to transmit at 64 kbit/s cross-connects.

Transmit Interface Selection

Select the required cross-connect - BSOB, DS0A

or D50, For transmitting at DS1 see Page 3-4

or DSIC see Page 3-2,

Transmitting at DSOB

Select the desired DSOB rate. For all rates, ex-
cept 56 kbit/s, the DSOB signal is a multicus-
tomer forntat as generated by an SRDM. The
56 kbit/s DSOB signal carries a single customer.

When emulating the output of an SRDM
where the customer rafe is less than the SRDM
rate, then the SRDM rate should be selected.

DS clock port selection - the external DDS
clocks can be supplied to the HP 37878 via:

The front pane! DIN connector
or
The rear panel D-shell connector

Select the customer slot to be stimulated. The
range of customer numbers depend on the ser-
vice rate selected.

24 kbit/s P 1o 20
4.8 kbit/s 1 to 18
96 kbit/s lto 5

19.2 khit/s or2

3-10

STX & RX.  Fransmitting 081 Code

|
DsoB

AMI

T E RN iransmitting. DSOB

kbit/s Service

19.2

X &RX

D30 Clocks iFront

l

‘Rear

ing DSOB
kbit/s Service

TK & RX. Fransmi

DS0 Clocks :Eront

Transmit Customer

ng . DSOB
M kbit/s Service

o1




Display Selection Reference

The DSOB customer rate field is displayed
when the 4.8 or 9.6 kbit/s service rate is selec-
ted. In these two cases it is sometimes neces- TR & RY lransm hg - OS08
sary to load some slots in the DSOB signal with 8.6 kbit/s Service
lower rate customers. See the note on Page DSO Clocks “Front
2-14. Select the customer rate in the field
shown.
Transmit Customer G1 2.4 kbit/s

For details on DDS transmission features, see ]
Page 3-12. 48

ale

Transmitting at DSQA

The network can be stimulated at Logic access
points or at DSX (Bipolar).

TX-& RX. CTransmitting DOUA Ubgle Near

Select the DDS customer service rate,

19" DSOA Logic Near
4 kbit/s Service

i

l
9:6

19.2

DDS clock port selection - the external DDS
clocks can be supptied to the HP 37878 via:

STX & RX iTransmitting . DSOA Logic Near

The front panel DIN connector L kbit'/'s Service

or DSO Clocks -Eront |
The rear panel D-shell connector . |
“Rear.,

For details on DDS transmission features, see
Page 3-12.

The 19.2 kbit/s transmission has provision for
ferward error correction encoding (BCH)}).

w o Transmitting” DSOA Logic Near
o 2 kbit/s Service
DSO Clocks wFront Enceding .0n.

LOFf
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Transmitting at DSO

DDS clock port selection - the external DDS

clocks can be supplied to the HP 37878 via:

STX&IRK UTFransmitting DSO-

The front panel DIN connector Clear Channel
or US0 Clocks “#Eront
The rear panel D-shell connector |

“Rear

The set of test patterns include a short settable | ~Pattern 2047 :Bit PRBS
word and a long preprogrammed word (up to
256 bytes) which is programmed remotely.

ISettabile Word 17024010 t 0

|

- Rreprogranned

DS0 Clear Channel can be tested with data l Transmit Data from Protocol Analyzer
from a Protocol Analyzer via the HP 3787B
rear panel PROTOCOL ANALYZER port.

With error-add, selected errors can be added
singly,

“Logic Erron-Adg:. Single

Byte Error.Add.

DDS Transmission Facilities (DS0A/DS0B)

The following DDS features apply also when
the HP 3787B is interfaced to the network at
the DS0A and DS! cross-connects, “TX & RX Transmitting DSOB

86 kbit/s Service

DSC Clocks Front

You can test poini-to-point circuils or multi- “Point~tosPoint:
point circuits. The test capability is the same U R
in both. ciMultipoint
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Point-to-Point Circuits
Select the type of loopback required.

With alternating loopbacks only primary

channels are tested.

Select the type of alternating loopback

required.

With OCU loophack, specify whether an in-
termediate HLOONY unit is present.

With Channel loopback at the 56 kbit/s service

rate, specify the intermediate repeaters (0, [ or
sl

With Repeater loopback (56 kbit/s only),

specify the repeater number (I or 2),

With Dataport loopback the tandem number
may be sclected in the range | to 8.

With all latching loopbacks, both primary and
secondary channels may be tested.

Select the type of latching loopback required.

Display Selection Reference

lL.oopback Off:

TPointrtorPaint.

Loopback wALtErhating

Loopback Alte
HLOBNY present

Loopback Alternating. _iChanhel:
Intermediate repeaters 1

Loopback “Alfernating’ _
Repeater Number 2

Loopback ~Alternating Datapont

Tandem Number of Unit 2

TPoint<to-Point |
Loopback Latshing. [DSODP. MAPX
Channel

HEMIU HUBHID XX




Display Selection Reference

With DSODP loopback the tandem number
may be selected in the range | to 8.

The actuate message is displayed whenever al-
ternating or latching loopback is selected.
With any loopback selected, the actuate or
release message can be selected at any time.

Muitipoint Circuits

When a multipoint circuit is first selected the
nexi step is branch selection. During branch
selection the branch number of each MJU is in
the range 1 to 4 since each MJU has 4 output
branches.

After a sequence of branch selection to select
a single leaf branch, testing of this branch can
he done exactly as on a point-to-point circuit.
This is initiated by pressing the (&€ ) key.

With multipoint circuits you can loopback an
MUILL

You can select primary or secondary channel.

3-14

Loopback .Latehing. DSQDP  MAPX
Tandem Number of Unit 2

Press EXEC to Actuate Loopback

Press EXEC %o Release Loopbatk

- Multipoiet =

S iMuTEIpoint i = “Select Branch 3
{Last branch selected X)

Present HUB-ID XX
Previcus HUB-ID X¥

Press EXEC to select branch

Fr¥ultipeint i TestBranch.

Loopback Thatching. MJU .

HUB-ID XX

est Branch -

b@ﬂmu1tiﬁ¢@h£f;,
Loopback TORF
Test iPrimany, Chahnel

“Becondary Channel




Data

As well ag transmitting standard test patterns
and DDS codes the HP 37878 can insert data
from a protocol analyzer into 64 kbit/s Ciear
Channel, 56 kbit/s DDS and sub-rate timeslots.

The set of test patterns includes a short set-
table word and a long preprogrammed word
(up to 256 bytes) which is programmed
remotely.

With the preprogrammed word all bifs are set-
table except bit #I at the sub-rates (sub-rate
frame pattern bit position).

The code being transmitted is displayed as the
*Current Code”. You can select the "next" code
to be transmitted and then change the trans-
mission by pressing EXEC.

In addition to the standard codes a settable
code is provided.

With settable word only the "data bits" can be
 set. With settable code, the control/status bit (
Dt 8 Vis also settable.

The examples on this page are for the sub-rate
case with DSOB access,

Display Selection Reference

2047 Bit PRBS |

] Pattern
ﬁ?-Ci&efﬁ
Tr'afl'l$m1t Data from Protocol Analyzer
| Pattern 2047 Bit PRBS 1

|
511 Bit PRES

$1111110 |

l S Code .

“Séttable Code S 0iHi0.4-0°1:0
Current Code : $1111110 (CMI)

315



Display Selection Reference

Error Add -"No “Erfor Add’

With error-add, selected errors can be added
singly using the kewv.

* Depends on measurement set-up,

Setting Up the Receiver (DS1/DS1C)

The following pages contain the information required to receive at a DS1 or DSIC cross-connect.

Receive Interface Selection

Select the required cross-connect - BS4 or
DBEC. For receiving at a DSOB, DSOA or DSO
cross-connect, see Page 3-20.

Receiving at DS1C

If the HP 3787B is connected to an unprotec-
ted access, select Bridged: otherwise select
Auts. If you wish to have an indication of the
correct signal level when terminating or when
connected {0 a protected monitor point, select
the particular signal expected.

Select the required code

3-16



Display Selection Reference

Receiving at DS0B

DSOB signals can be accessed at monitor points.
Alternatively, the HP 3787B can terminate a
DSX-0B signal,

DSOE Jerminated

l

pitsr

Select the desired DSOB rate. For all rates, ex-
cept 56 kbit/s, the DSOB signal is a multicus-
tomer format as generated by an SRDM. A ST ETRX.
56 kbit/s DSOB signal carries a single customer.

DE0B Terminated
kbit/s Service

When receiving a DSOB signal in which the
customer service rate is less than the SRDM
rate, then the SRDM rate should be sefected.

DDS clock port selection - the external DDS
clocks can De supplied to the HP 3787B via:

“BE0B Terminated
b kbit/s Service

The front panel DIN connector
or
The rear panef D-shell connector

Select the customer slot to be measured. The
range of customer numbers depends on the
service rate selected. TTX & .RX [+ Receiving:il. DSOB Terminated
4 kbit/s Service

24 kbit/s | to 20 DSO Clocks Front
48 kbit/s 1to 10

9.6 kbit/s 1to 5
192 kbit/s 1 or 2 Select Customer 20

The DSOB customer rate field is displayed
when the 4.8 or 9.6 kbit/s service rate is selec-
ted. In these cases some customer slots in the
DSOB signal may contain lower rate tratfic.
Sclect the customer rate in this ficld.

" DB0B Terminated
kbit/s Service

Eor details of the DDS receiver features avail
able, see Page 3-23,
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Display Selection Reference

Receiving at DSOA

DSOA signals can be accessed at monitor
points. Alternatively, the HP 3787B can ter-
minate a DSX-0A signal. Some equipments al-
low logic access to DDSOA signals - the HP
37878 can access near and far logic signals.

Select the required DSOA customer service rate.

. DDS clock port selection - the external DDS
clocks can be supplied to the HP 3787B via:

The front pane! DIN connector
or
The rear panel D-shell connector

For details of the DIDS receiver features avail-
able, see Page 3-23.

Receiving at DSO

Clear Channel signals can be accessed at
monitor points, Alternatively, the HP 3787B
can terminate a DSX signal.

DDS clock port selection - the external DDS
clocks can be supplied to the HP 3787B via:

The front panel DIN connector

or
The rear pane! D-shell connector

3-22
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The test patterns available are as shown.

I Pattern

204

Display Selection Reference

7..Bit PRBS

Bet

DDS Receiving Facilities (DS0A/DS0B)

Either the primary or secondary channel may
be measured. This applies 1o all customer rates
and at all interfaces.

Sub-rate error correction is applicable where a
DS1 signal timeslot contains a sub-rate DSOA
signal or where the HP 3787B input signal us a
sub-rate DSOA signal,

For test pattern measurement the choice is as
shown, With these patterns selected on the
receiving display confirmation of either
Latching loopback or MIU operations is au-
tomatic. Confirmation will be displayed on
the transmit subpage from which these opera-
tions are controlled,

table Word 1:0:

EE%&&ﬁEXQ

'Select !

Tim

im

es

lot 12 DS
ar

1

7 éédé

Frame

0A 2.4 kbit/s

ESF

Select

{Erro

DSO
hannel

a

| ‘Pattern: 12047

rr Correction |
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Display Selection Reference

With settable word only the data bits can be
set, The two PRBS patterns are used when
testing wusing alterpating loopbacks,  When
receiving from an alternating loopback select

As well as measuring the standard test patterns
the HP 3787B can aiso extract data from 64
kbit/s Clear Channel, 56 kbit/s DSOA/DS0B, a
sub-rate timeslot or 4kbit/s / 8kbit/s framing
channels for protocol analysis.

Resuits

In addition to-displaying BER Results the HP
37878 can display Alarm Durations, (byte)
Monitor, RX Level, Analysis results, and Frame
Slips.

324




Display Selection Reference

Set the Parity and Stop Bits to suit the
controller

Source “R8832 Status:local Error: O

Connection | Duplex |

Eng/Ack On' Xon/Xoff i

DTR 10ff

Stop Bits 1

2

(7 Bit Data) Parity ¥

Instrument ldentification

The Instrument Identification display is obtained by selecting INDEX Page 6.

The Instrument Identification (ID) display
specifies the software status of the instroment.
This information may be required for instru-

ment service. :
Instrument 1D

ROM - REV & CRC

Software Version : 28XX

Options fitted : DBS1 Jitter Meas
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Display Selection Reference

User Confidence Tests
The User Confidence Test display is obtained by selecting INDEX Page 7.

Full details of the Power on Self Tests and
User Confidence Tests are given in the HP3787
Service Manual, Section 8.3 Built-in Service
Facilities USER CONFIDENCE SELF TESTS

The User Confidence Tests provide a high To select all tests press the "EXEC" key
confidence level that the instrument operates
to specification and also provides service in- To select a specific test press  "NEXT"
formation for fault location.
Ensure that there is nothing connected
The only external equipment required for these to the DSX-1/1C and DSX-0 transmit and

tests is a DSO clock source for the DSO inter- receive front panel interfaces.
face test and an RS232 test connector for the
RS232 Self Test. Front panel DSC clocks are required for

the DSO interface test.
The User Confidence Tests can be performed
individually and repeatedly cycled or all tests The loopback test connector is required
can be performed in sequence. lnstructions for for the RS232 port test,

performing these tests are given on the display.

If you press (£ ) vou get a graphic display A
of the self tests being performed. EXEC starts test.
PAGE leave tests.

by POWER™ {RAM] { Dsol
b AL | {ROM) [ fiTvER]
b .RESET ! {ROM]

t Ryt | PROTOCT
4

t

3

forL) | ANALYS !
foPul T

; CRT = 1 LEVEL 2
t CONTRL L. fum] WDETECT!
L it S

AX  INTERFAGE)
LK INTERFACE]

[PRINTER] —



Remote Control

Response/Program Messages (Continued)

Data Logoing....ccovvuenenns cersan crosssnvaranrsnes 6-48
Stored Panels & Beeper.......covvvevnnes vesnunrs B-50
Displays Select......vonviiirniavincernerrarracaaas 6-51
Common Capability Messages ....... crerceneness B-52

Status Reporting .c..cocoviivnvisvissinininneen. 867
Demonsiration Programs....cococcmciismnnsrnsi., 6-64
General HP-IB Information.............esvssieniens. 6-76

General RS-232-C Information.........covieveninan. 6-79

FIRMWARE/SOFTWARE HISTORY

You can check the software version of your instrument manually or remotely.
Manually by selecting INDEX display: INSTRUMENT ID...... ]
Remotely by using the "FRN?' command.

Programs written for earlier (lower numbered) software versions of the HP 3787B can be used for later
(higher numbered) software versions except where the following conditions apply.

Programs written for version 2726 will run on version 2830, see condition 1.

Programs written for version 2726 will run on version 2839, see conditions | and 2.

Programs written for version 2830 will run on version 2839, see condition 2.

Condition | Except where they depend on the Tx DSIC digroutps being unframed or the default state of
alarm mask register 2 being 7.

Condition 2 Except where they depend on the default state of the DDS line and multiplexer rates being 2.4
kbit/s or the Dataport error correction defaulting to OFF when deselecting and reselecting

DSOA. .
Programs written for later (higher numbered) versions, AND which make use of the additional features in
the later version, will not run on instruments with earlier (lower numbered) software versions.

The following table lists the functions which are affected by software changes and explains the differences.
The vetsion at which the change occurred is marked with an asterisk {*).



Remote Control

VERSION FUNCTION DIFFERENCE

2726 2830 2839

%k

ALI1? ALIL? ALI1? Alarm status enguiry Bit 1 {2) changed from SLI {indicat-
ing signal loss and excess zeros) to
X80 {excess zeros only). See AM2 and
AL2? for signal loss,

&

AL2? AL2? AL2? Alarm status enquiry Bit 3 (8) added for signal loss Bit 4
(10} and bit 5 (32) added for positive
and negative frame slips.

L]

AMI AMI AMI Alarm Mask Setting Bit | changed to XS0 as for ALI?

AM2 | AM2" | AM2 | Alarm Mask Setting Bits 3, 4, and 5 added as for AL2?

. .

ANR? ANR? ANR? Analysis Result Enquiry | 4 Additional Results

*
ATY ATY ATY Analysis Type Setting 4 New Measurement Types
* w

EAT EAT EAT Tx Error Add Setting 2830 - Logic Errors Available in

THRU Mode '
2839 - 19.2 Encoding Errors Available
W
EER 19.2 kbit/s Encoding ON/OFF setting for added 19.2 kbit/s
Errors Setting BCH Encoding Errors
%
F51.? FSL? Frame Slip Result Additional Measurement
Enquiry
'
GTY GTY GTY Giating Type Short 3M and 15M Included
*
LBT LB0 LBO DS0 Loopback Setting Additional DSO Loopbacks Available
#
LBT LB1 LBI DSt Loopback Setting Additional DS} Inband and Datalink
Loopbacks
*
LHB? LHB? Hub 1D enquiry. Applies to added MJU loopback.
*
LEC LES LES Log End of Gating Frame Slips Added
Summary
E
MDS MDS MDS Measurement Display Frame Slips Added
Select
#*
RCD RCD RCI R=x Pattern Type DDS Return Codes now Automatic
*
RDT RDT RDT Rx Data Type PROTOCOQL. Available for 56kbit/s
. DDS and 64kbit/s Clear Channel
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Remote Control

VERSION FUNCTION MFFERENCE
2726 2808 2839
E ]
ROR ROR RRO Rx DSOA/B data rate 192k bit /s included
E
TIF TIF TIF T1 Framing Applies to DSIC Digroups as well as
DS1
*
TAM TAM TAM Tx DSOA Interface Bipolar now an alternative to DSX
*®
TDT TDT TDT Tx data type PROTOCOL. available for 50kbit/s
DDS and 64kbit/s clear channel.
Provision for ESF datalink message
added
*
TEC BCH Error Encoding Additional facility with 19.2kbit/s.
DSOA
»*®
T™C T™C ESF Datalink Message ESF Datalink Message has Selectable
Content
*
T™T TMT ESF Datalink Message Enables Setting of Message/ldle
Type Setting
*
TNU TNU TNU Tandem Number Valid for Alternating DSODP
Loopback
£
TOR TOR TRO Tx DSOA/B Data Rate 19.2kbit/s, included
%
TSC TSC TSC Tx DDS Code Additional Bit Sefectable
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Remote Conirol

Setting Calendar (DATE & TIME)

Function Muemonic Code Description
DATE "DAT ymd" Sets the Date portion of the Calendar.
yv= 1987 1c 2850 vy = Year, m = Month, d = Day
m=1iu i3
d=11o 3l
"DATT Returns state of DAT ie “ymd”.
TIME "FTM hms" Sets the Time portion of the Calendar.
h=#1o23 h = Hours, m = Minutes, s = Seconds
m=# it 39
s= #1059
"FIM Returns Hours, Minutes, Seconds

OUTPUT 707"TIM 11,43,8;
DAT 1987.7,3"

To read the cal

OuUTPUT 707" TIM%DAT
ENTER 797;Hms$,Ymnd$

PRINT Hms%,Ymd$
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Remote Control

Setting TX Parameters (INTERFACE LEVE L)

Function

Mnemonic Code

Description

INSTRUMENT MODE
DS0 CLOCK SOURCE

(DS0/DS0A/DSOB)

INTERFACE LEVEL

DS1/DSIC CODING

DSIC FRAMING

DS1/DSi1C DIGROUP
FRAMING

"MOD n
n=TX&RX or |
n=THRU or 2

UMOD‘?;(

"DCS "

n=FRONT or |

n=REAR or 2
IIDCSI?U

E!TiN nﬂ
n=BD81Cor1
n=D81 or 2
n=150or3
ne= DSOA or 4
n=D50or 5

OITJN?I!

“TCD n"
n=AMIor |
n=B8Lsor 2

TCD?™

“TCF n"
n=0IF or ¢
n=0Nor |

"TCEY

R"FI F n'l
ne OFF or @
n=T{DMor 1
n=5ForDdor 2
n=FTor3
n=ESE or FE or 4

"TIEY

{ndependent TX & RX mode

Transmit Received Signal
Returns state of MOD te ] or 2

Connect DSO Clock to Front Panel
Connect DSO Clock to Rear Panel
Returns state of DCS ie | or 2.

{S8ee TCD,ICFTCL)

{See TCD.TIFTCL)

{See DCS,TRY)

{See DCS,TRATAM)

{See DCS)

Returns state of TIN ie | to 5.

Selection of Interface Level determines the
Level at the TX output. Selection of
Interface Level also incurs further selections
eg DS! incuss selection of Coding (TCD);
Framing (T1F); Clock (TCL)

Alternate Mark Inversion
Binary 8 Zeros Substitution
Returns state of TCD ie | or 2

DSIC Interface Level oniy
Transmit Unframed DSIC
Transmit Framed DSIC

Returns TCF state ie § or 1

DSY or DSIC Interface Level only
No Framing

T1 Data Multiplexer

Superframe

Ft only

Extended Superframe

Returns state of TIF ie @ to 4.
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Remote Control

Setting TX Parameters (l NTE R FAC E. LEVE L)

Function

Mnemenic Code

Description

DS1 CLOCK

MULTIPLEXER RATE
DSDA/DSOB

DSCA INTERFACE
MODE

*TCL n"
n=INTERNAL or |
n=EXTERNAL or 2
n=1LO0PHYer 3

“TCLY"

""rRﬁ IH
"TRO 2"
"TR# 3"
I?TRg 4!'
HTRQ 5“
"TRY?"

"TAM n
11 = BIPOLAR or |
n = LOGIC_NEAR or 2
n = LOGIC _FAR or 3
"TAM?

Internal DSi Clock source
External DS1 Clock source
RX Clock Looped to TX
Returns state of TCL ie 1 to 3.

It the Instrument Mode {(MOD) selected is
THRU then the clock is always notionally
LOOPED ie the TX Clock is derived from
the RX Clock. If the instrurnent Mode selec-
ted is TX&ERX the LOOPLED Clock is
derived from the D8I RX. The LOOPED
selection is therefore only wvalid if the
Instrument Mode is TX&RXY and the RX
Interface Level (RIN) is DS,

2.4 kbits

4.8 kbits

9.6 kbits

19.2 kbits

56 kbits

Returns state of TRO ie | to 5.

DSX cross-connect, Non TTL
Logic Near Interface (Tip)
Logic Far Interface (Ring)
Returns state of TAM ie | to 3.

If TAM and IAT (RX DS8A Termination)
are both set to Logic then a change from
NEAR to FAR or FAR to NEAR in either

will cause the other to change antomatically,

QUITPUT 707"MOD TX&RX;TIN DS1;
TCD B8ZSTTF T1DM;TCL EXTERNAL"




Remote Control

Setting TX Parameters (SELECT LEVEL)

Function

Mnemonic Code

Description

SELECT LEVEL

ESF DATALINK
MESSAGE TYPE

ESF DATALINK
MESSAGE CONTENT

CUSTOMER NUMBER

DS0B

MULTIPLEXER RATE
DS0A/DSOB

"TSL n" -
ne=DN1ord
n=DN0B or 2
n=DS0Aor 3
o= PSDC or 4
n=DN0or 5
n = DATALINK or 6
n=F§ CHAN or 7
n = R_CHAN or §

"TSLY"

IITM"‘E‘ n"
n=IBLE or |
n=WORDor2

I!"{"MT?"

"TMC "Bbbbbbb0™

"M

"TCU n"

"rCuUT

ﬂTRg 1“
“TRY 2"
: !lTRﬂ 3"
“TRY 4"
"TRY 5"
"TROY"

Only valid if TX Interface Level is DS
DSt
{See TCU.TRATCR, TTSINS})

" {See TRE,TTSINS)

SF or ESF Framing only(See TTS.INS)
Not valid TIDM Framing{See TTS,INS)
ESF Framing only(SeelNS)

Ft Framing only(See INS)

T1DM Framing only(See INS)

Returng state of TSL ie 1 to 8.

This Message is only valid if the Interface
Level {TIN) is DS1. Selection of Select Level

.may incur further selections eg Select level

DSOB incurs selection of Customer Number
(TCU) Data Rate (TR#8) Customer Rate
(TCR}), Timesiot Insertion (INS); Timeslot
Numiber (TTS).

Only valid it TSL is DATALINK
Idle code transmitted

16 bit message (See TMC)
Returns state of TMT ie 1 or 2,

Content of 10 bit message is
OddddddOiLitEst

d=Data bitDor |

Returns state of TMC ie '0bbbbbb0’

n depends upon Data Rate set by TR,
TROA=24 kbits n =1 to 20 '

TRO =48 kbitsn = | to 18

TR# =96 kbits n =110 3

TR =192 kbits n = 1 or 2

TRO =56 kbits n = |

Returns state of TCU ie | to 24,

{ 24 kbits)
{ 4.8 kbits)
{ 9.6 kbits)
(19.2 kbits)
(56  kbits)
Returns state of TRB ie | to 5.
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Setting TX Parameters (S E L E CT L E VE L)

Remote Control

Fanction

Mnuemonic Code

Pescription

CUSTOMER RATE
DSOB

TIMESLOT NUMBER

TIMESLOT
INSERTION

"TCR 1"
"FCR 2"
E‘TCR 3"
"TCRT

'I"I‘P}‘s B“

n=Fto 24
"TTSY

'INS a"
a=OF or 8
n=0Nor T

'INST

2.4 kbits (Insert Rate)
438 kbits (Insert Rate)
9.6 kbits {1nsert Rate)
Returns state of TCR ie 1 10 3.

TCR must be < or = to TRE. If TR@ is 192
or 50 kbits then TCR and TCR? are illegal.

Designates DS1 Timeslot into which Data is
inserted, If DS Framing(TLF) is TIDM then
selection of Timeslot 24 is illegal.

Returns TTS state ie | to 24.

No Insertion into Timeslot
Transmit Data into Timeslot
Returns state of INS ie 8 or |,

In TX&RX mode, Insertion is always ON. In
THRU mode INS is only valid if Interface
Level is DS1 and Select Level is other than
DS1.

OUTPUT 707;"MOD TX&RX;TIN DSI;
TCD AMETIF D4 TCL INTERNAL; TSL
DSOB;TCU 5 TRE 3;TCR 15118 15;

DLYT SINGLE;I'DC PRIMARY;TDT
PATTERN;TRD PRBS 2047
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Remote Control

Setting TX Parameters (D DS LINK TYP E)

Function

Mnemonic Code

Description

DDS LINK TYPE

DDS CHANNEL TYPE

SELECT BRANCH

MULTI-POINT
JUNCTION UNIT
OPERATIONS

"DL’]’" n!l
0= SINGLE or |
n=MULTIor 2

"DLT'?'!

TDC n"
n = PRIMARY or |
it = SECONDARY o 2

"TDCY
IlSBR nf!
a=1it04d
“SBRT"
!IMjU nll
fo= SELECT or
fom TEST or 2

n=END_TIST or 3
n = BLOCK or 4
n=UNBLOCK or 5
n= RELEASE or 6
IEMJU?IE

DSOA & DS0B only

Point to Point(See TDC)
Mutlti-point(See TDCSBR.MJU)
Returns state of DET e | ar 2.

" This Message is only valid when Interface

Levet (TIN) or Select Level (TSL) is DS0OA
or DS0B,

Not valid for Alt. Loopback(See LB#)
DDS Primary Channel

DDS Secondary Channel

Returns state of TDC ie | or 2.

Determines which MJU Branch will be
affected by next MJU message.

Returns state of SBR ie 1 to 4.

Select a Branch

Test Selected Path

Restore Normal Operation
Block a Branch

Unblock a Branch

Unblock All Branches

Returns state of MJU te | to 6.

to Transii

OUTPUT 707;"MOD TX&RX;TIN DS1;
TCD B8ZS;TIF ESFTCL INTERNALESL
DSOBICU 4;TRE 3;TCR ;IS 9;

DLT MULTETBC PRIMARYSBR 4;MJU
SELECTMJU TEST;LBS NONE;TDT
PATTERN;FRD PRBS_51LEAT OFF"
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Remote Control

Setting TX Parameters (LOOPBACK)

Function Mnemonic Code Description
DSt LOOPBACK TYPE LBl n"
1= NONI or § No Loopback
0= IN_LINE or | In-band line loopback
n= IN_NETWORK or 2 In-band network loopback
n=PDL_LINE or 3 ESF Datalink line loopback
= DL_NUTWORK or 4 ESF Datalink network loopback
n=DL_PAYLOAD or § ESF Datalink payload loopback
"LBIT Returns state of LBl ie0to 5
Only valid when TIN and TSL are DSI and
ALT is OFF.
ESF Datalink loopbacks (3 to 5) need TiF
to be ESE
PSSO LOOPBACK TYPE "L.BO n" Vatid at DSOA and DS0B
n= NONE or 8 No Loopback
n=ALT_DSU or Alternating DSU L/B
n=ALT_CHANor 2 Alternating Channel L/B
n=ALT_OCUor 3 Alternating OCU L/B
n=ALT_RPT or 4 Alternating Repeater L/B
n=ALT_HLY6 o1} Alternating HIL.96 L/B
n=ALT_DATAPORT or 6 Alternating DS0 Dataport L/B
n=LAT_DSGDP or 7 Latching DS0 Dataport L/B
a=LAT_OCU or 8 Latching OCU L/B
n=LAT_CSUour 9 Latching CSU L/B
o= LAT_14L.222 01 10 Latching HI.222 1./B
a= LAT_MJIU or 11 Latching MJU L/B see LHB? for HUB-ID
"LBO? Returns state of LBO ie 0 to 1}
ALT_RPT Loopback is only valid at 56kbit/s
DSOA or DSOB.
ACTUATE LOOPBACK "ALB" For this Message to be valid a Loopback of

some type must have been selected and the
Gating stopped. If the Instrument is Gating
the Message will be ignored and Error -258
will be generated.
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Remote Control

Setting TX Parameters‘ (LOOPBAC K)

Function

Mnemonic Code

Bescription

RELEASE LOOPBACK

REPEATER NUMBER

HLO96NY PRESENCE

TANDEM NUMBER

NUMBER QOF
INTERMEDIATE
REPEATERS

"RLB"

“TRN n"
ne=lor2

"TRNT"
"HLP n"
n=Noor

n=YESor |
"HLP‘?"

H"I“‘N U nl! )

n=11o 8

TNU?

"TIR n"
n= o2

"TIRM

For this Message to be valid a Loopback of
some type must have been selected and ac-
tuated and the Gating stopped. If the
Instrument is Gating the Message will be ig-
nored and Error -258 will be generated.

Sets the Repeater Number for a 56 kbits
Alternating Repeater Loopback.
Returns state of TRN ie { or 2.

Only valid if an Alternating OCU Loopback
is selected,

HLY9ONY Card absent

HLO96NY Card Present

Returns state of HLP ie @ or 1.

Only valid if a latching DSODP or alternat-
ing dataport loopback has been selected.
Returns state of TNU ie | to 8.

" Oniy valid if a 56 kbit Alternating Channel

Loopback is selected.
Returns state of TiIR le § to 2.
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Setting TX Parameters (DATA TYP E)

Remote Control

Function Munemonic Code Description
DATA TYPE “TDT n"
n=PATTIRN or | {See TRD,TSW TRP)
n=CODE or 2 DS Special Codes. PDS Primary Channel
only.(See TRCTSCTXCSTC)
n = PROTOCOE or 3 Data from Protocol Analyzer. Valid for all
DDS primary and secondary channels (in-
cluding 56kbit/s), ESF 4kbit/s Datalink,
FS_Chan and R_Chan.
n = MESSAGE or 4 ESF Datalink only (See TMT, TM(C)
“ToT™ Returns state of TDT ie | to 4.
i an Alternating Loopback is selected then
TDT must be Pattern.
If Code is to be transmitted into a channel
which has a Latched Loopback, the
Loopback must be established before select-
ing CODE otherwise Error -252 occurs,
PATTERN TYPE "TRD n"

f = PRBS_Z0 or |
n=ALL_ONESor 2
n = SETTABLE or 3
n = PRBS_2047 or 4
fn=PRBS_5ilor35
n = PREPROG or 6

"TRDT
14 ZERO LIMIT "TZL "
= OFF or ¢
n=0Nor
Q!TZL?II

26 Stage PRBS(See TZL)

Al Ones Word

Settable Word(See TSW)

2647 Bit PRBS

511 Bit PRBS

User defined Pattern{See TRP)
Returns state of TRD ie | to 6.

The Pattern Type validity depends on
Select Level & DDS Channel Type -

PRBS 26 - Only valid at DS1&DSI1C.
ALL_ONES - Not valid for DDS
Scecondary Channel or Alt. Loopback
SETTABLE - NOT valid for Datalink;

FS Chan; R_Chan:DDS Secondary Channel
or Alternating Loopback,

PRBS 2047; PRRS 511 - NOT valid for
D51 or DSIC.

PREPROG - Valid for DSOB; DS0A; DDS
Primary Channel; DSG & PSDC,

PRBS_20 only.

No {4 Zero Limit

PRBS_20 14 Zero Limited
Returns state of TZL e ff or 1.




Remote Control

Setting TX Parameters_ (DATA TYP E)

PATTERN LOAD

"TRPY

Function Mnemonic Code Description
SETTABLE WORD “TSW “bbbbbbbb ™" The content of the 8 bit (b) Word depends
upon the Interface or Select Level selected:-
PS1/DSIC “dddddddd”’
64 kbits Clr. Chan. “dddddddd”’
56 kbits DDS "ddddddd!”
56 kbits PSDC “ddddddds”
DSOB <56 kbits ‘fdddddd!”’
DSCA <56 kbits “{dddddd1”’
d=Data bit @ or | = Signaling bit
{ = subrate Frame bit
"TSW Returns state of TSW ie “bbbbbbbb’,
USER DEFINED "TRP #H" This Message allows the user to define a

Preprogrammed Pattern . The user can enter
any number of Bytes of data in the range |
to 256, in Block format (TEEE Standard 728
#H) A Byte consisis of two Hexadecimal
Characters ie two of

(0,1,2,34,5,6,7.89,A.B,C,D.EF).

The selectable content (d) of the bytes
depends on the interface or "select level”
selected:

64 kbits Clr, Chan. “dddddddd”
56 kbits DDS “dddddddd”’
56 kbits PSDC “ddddddds”

DSOB/DSBA <56 kbits  "fddddddd”

In all cases the user eaters an § bit Byte (2
HEX, Characters), The HP3I787B overwrites
bit 8 {s} in PSDC and bit | {f} in DSOA/B <
56k bit/s. '

When all bytes have been transmitted the
TX starts again at the beginning of the
Pattern.

OUTPUT 707"IDT  PATTERN; TRD
PREPROG;TRP #H32F§"

Returns the currently loaded user defined
Patiern in #H Block format.
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Setting TX Parameters (DATA TYP E)

Remote Control

Function Mnemonic Code Description
DS CODE "TRC n" Only valid iff DDS Primary Channel and
TX Data Type is Pattern.
n=CMEor 1 Control Mode Idle

START DDS CODE

STOP DDS CODE

n=0CU_[Bor2
ne C1IAN_LBor 3
r=DSU_Lhor 4
n=TIP or §
n=LBE or 6
n=FEVor 7
nwTAor R
n=MAor9
n=UMCor tH
n=BLOCKor i}
n=RiSor l2
n=ASCor I3
n=TESTor 14
n=Q08or 15
n=SETTABLE or 16
"TRC™

HTXC!!

IISTC i

OCU Loopback

Channel Loopback

DSU Loopback

Transition bt Progress
Loopback Enable

Far End Voice

Test Alert

MIL Alert

Unassigned Mux Channel
MJIU Block

MJU Release

Abnormat Station Condition
Test

Qut Of Syne (Mux)

User Settable Code(See TSC)
Returns state of TRC ie | to 16

When the DDS Code has been selected the
HP 3787B sends an "ALL 1" PATTERN
This Message starts the transmission of the
selected Code.

This message stops transmission of the selec-
ted Code and the HP 3787B reverts to
transmitting an "ALL 1's" PATTERN. The
following Messages also perform this func-
tion -

Change of TX Interface Level(TIN)

Change of TX Multiplexer Rate(TR#)
Change of DDS Link Type(DLT)

Change of TX Timeslot NoTTS)

Change of TX Customer No{TCU)

Change of TX Customer Rate(TCR)

Change of TX Data Type(TDT)

Change of TX DDS Channel Type(TDC)
Change of TX DDS Code(TRC)

: Change of TX DDS Settable Code(T5C)




Remote Control

Setting TX Parameters (DATA TYP E)

SIGNALING MODE

SIGNALING BITS

BCH ENCODING
(19.2 kbits DDS)

I!TSCI?‘[

"TSM n'

=80T oar |

= RETRANSMIT or 2
"TSM?"

SIG “xxyy ™

SIGY”

"TEC n"
n=OFFor
n= QN or |
"TECT'

.d = Data bit d or |

Function Muemonic Code Description
DDS SETTABLE *TSC “bbbbbbbb ™" The content of the 8 bii (1) Code depends
CODE upon the DDS Rate selected -

56 kbits DDS "dddddddd”
- DSOB <56 kbits “fddddddd”
DS0A <56 kbits "Iddddddd"

f = subrate Frame bit
Returns state of TSC ie "bbbbbbbh ",

| & Settable DDS
DSOA 8

OUTPUT 707"MOD TX&RX;TIN DS
TCD AMIT1F D4;TCL INTERNALSTSE
DSOATIS 2;TR8 L;DLT SINGLE;IDC
PRIMARY;TDT CODE;TRC SET'TABLE;
TSC 19066001 "

Set Signaling bits, (See SIG)
TX received Signaling bits
Returns state of TSM ie | or 2,

Retraansmit is only valid in THRU mode
when receiving PSDC and wishing to
retransniit into the same Timeslot.

This message is only valid when Select Level
is 56 kbits PSDC or 4 kbits DATALINK
{See TSL) and when DS! Framing is S# or
ESF (See TIF), If DS! Framing is SI, only
two bits are valid ie xx, however spaces
must be substituted for yy ie "xa " If DS1
Framing is /*SF, four bits are valid ie xxyy.
xvalue=Forl. y value= 8 or 1.

Returns state of SIG je "xx " or “xxvy’.

Selects BCH encoding for 19.2 kbits DSOA

Returns state of TECie @ or 1.
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Setting TX Parameters (E RROR AD D)

Remote Control

Function Mnemonic Code

Description

ERROR ADD TYPE "EAT n"
r=0FF ord
n=LOGICor §

= BEV or CODIE or 2
B = FRAME or 3

n = SUBIFRAME or 4
a=HESl'_CRCor 5

n=PATAPORT or 6
n=BYTE or 7
n=APSor g

n = ENCODING or 9

HEAT?!I
ERROR ADD "EAD n"
METHOD n=SINGLE or 1

n=RATE or 2

HEA D?ﬂ
SINGLE ERROR ADD "SEA"
ERROR ADD RATE "BEAR n"
{(LOGIC, BPV/CODE) n= 1 HL-§ (0 9.81-3

"EAR™
ERRCR ADD RATE "CAR n"

(ESF_CRC ERRORS) 0= [BE-§ (0 3014

"CAR?"

Not valid if TDT is PROTOCO!L or CODE
or TDT is PATTERN & TRD is PRIPROG
No Errors Added

Pattern Ounly(See EADSEA EAR)
DS1/DS1C(5ee EADSEAEAR)

Framed DS1/DSIC(See EADSEA)}
DSOB <19.2 kbits(See EADSEA)

DS1 with ESF Framing(See EAD,
SEACAR)

DSOA <192 kbits(See DER)
DS0,DS0A,DSOB( See EADSEA)
DSI1/DSIC Automatic Protection Switch
Test(See APRAPM)

DSOA 192 kbits with encoding on.
Returns state of EAT e @ to 9.

Mot valid when EAT is OFF or APS

(See SEA)

Mot valid when EAT is FRAMI. SUBIURAMIL
DATAPORT. BYTE. APS. UNCODING {See EAR.C
Returns state of EAD ie | or 2.

Adds a single Error if EAD 1 (single) is
selected and EAT is other than #.

Sets the Error Ratio for LOGIC or BEV/CODE
Errors. The Mantissa must be 8.
Returns state of EAR ie 1 #E-8 to 98E-3.

EXAMPLE s~ To Add Logit Errors at
a rate of 1 in 1000 send :

OUTPUT 707"EAT LOGICGEAD RATE;
EAR 1.GE-3"

Sets the Error Ratio for tist'_CRC errors. The
Mantissa must be @ Is only valid when a
DS1 signal with ESF Framing is being
transmitted. The error rate set is the equiv-
alent bit error rate, not the actual CRC er-
ror rate.

Returns state of CAR ie [ 8E-8 t0 30E-4
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Remote Control

Setting TX Parameters (E R RO R AD D)

Function

Mnemonic Code

Description

ERROR ADD RATE
DATAPORT

BCH ENCODING
ERROR ADD
(DSOA 192 kbits only)

APS ERROR RATE
{DS1 & DSIC oniy)

APS TEST MODE
(DS1 & DSIC only)

"DER n"
n=CGFF or @
n=LOWor i
n = HEGI or 2

"DERT

"EER n"
n= Ot or
a= 0N ort ‘
!IEER??I

"APR rir2rirg’
vl o= 1888 to 943
r2 = 18E-8 o 9.0E-3
r3 = LOE-8 to 9.6e-3
rd = 1BE-B to 9.0e-3
‘I|APR?H

"APM n"
nw START or |
n= NO_TRANSIER or 2
n = TRANSFIR or 3
s NO_RESTORD or 4
n=RESTORE or §
"APMT?

Only valid at DSOA <19.2kbits
No Bytes Errored

2 in 5 Bytes Errored

3 in 5 Bytes Errored

Returns state of DER 1e # to 2.

OUTPUT 707;"EAT PATAPORT;
DER HIGH"

Error add type (EAT) must be ENCODING

Returns state of EER ie @ or 1.

The Mantissa must be 8.
Sets Error Rate for NO TRANSFER

‘Sets Error Rate for TRANSEFER

Sets Error Rate for NO RESTORYFK
Sets Error Rate for RESTORYJY
Returns state of APR ie "vir2s304”.

Rate always @ errors

Rate defined by APR rl

Rate defined by APR r2

Rate defined by APR 13

Rate defined by APR r4
Returns state of APM ie | to 5.

EXAMPLE :- To Define typical Error
Ra r DOS Automatic Protection
Swi

sehd ¢

QUTPUT 707 "EAT APS;APR 3.0E-7,
1.8E-6, 3.6E-7, 2.0E-87

yidual rates can theh be
/ use of the ap
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Remote Control

Setting TX Parameters (ALA RM S)

Function Mnemonic Code Description
ALARM TYPE "ALT n"
DS1/DSIC n=0OF or 4 No Alarms
n= YELLOW or 1 Only valid when transmitting Framed
DS1 with Select Level DS,
p=X_BITor2 Only valid when transmitting Framed
DSiC. .
n=AlSor3 Only valid when transmitting DSI or
DSIC with Select Level DS!,
"ALT™ Returns state of ALT ie ¥ to 3,
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Remote Control

Setting RX Parameters (INTERFACE LEVEL)

Function

Mnemonic Code

Description

INSTRUMENT MODE

DS0 CLOCK SOURCE

{DS0/DSOA/DSOB)

INTERFACE LEVEL

INPUT LEVEL
RANGE (DS1/DS1C)

DS1/DSIC CODING

D51C FRAMING

HMOD n!l
n=TX&RX or |
n=THRUor2

"MODY

"DCS n”
n=FRONT or |
0 =REAR or 2
"DCST

I!R{'N nPS
n=DRIC or |
n=D8or2
n=Ps0Bor 3
n=DS0A or 4
n=D8or 5

RINT

*IIL n"
n=AUTO or |
no=DNX or 2
= DEX MON or 3
n=0D8 1.0ord

n=D5 1O _MONors

to= BRIDGED or 6
g j. L?H

"RIC n"
n=AMIor {
n=BEAS or 2

"RICT

"RCF n"
n=0"ror#
n=ONo |

ZiR("’F‘?"

Independent TX & RX mode
Through mode
Returns state of MOD ie | or 2.

Connect DSO Clock to Front Panel
Connect DSO Clock to Rear Panel
Returns state of DCSie | or 2.

(See HLRICRCF.RIF)

(See 1ILRICRIF)

{See DCSIBT.RR%)

{See DCSIAT RR®)

(See DCS,HT)

Returns state of RIN ie { t0 3.

Selection of Interface Level should match
Level at RX input. Selection of Interface
Level also incurs further selections eg DSIC
incurs selection of Input Level Range (11L);
Coding (RIC) DSIC Framing (RCF)
Additionally if "RCF ON" is selected this in-
curs selection of Digroup Framing (R1F),

Automatic

DS cross-connect

DS cross-connect Monitor
DS Lo

DS Lo Monitor

Bridging Mode

Returns state of 1L ie | t0 6,

Alternate Mark Inversion
Binary 8 Zeros Substitution
Returns state of RiCie | or 2,

Only valid if RX Interface Level is DSIC
Unframed DSIC

Framed DSIC(See RIF)

Returns state of RCFie B or 1.
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Remote Control

Setting RX Parameters (INTERFACE LEVEL)

Function

Miuemonic Code

Description

DS1/DSIC-DIGROUP
FRAMING

DS0B TERMINATION

DSOA TERMINATION

DSO0 TERMINATION

MULTIPLEXER RATE
DSOA/DSOB

"RIF n"

n=0OF or 8
n=TIHMor i
n=58For o2
n=FTorl
n=ESor B or 4
"RIETY

“IBT n"
n = TERMINATED or |
o= MONITOR or 2

HIBT?!]

"TAT 1"
= TERMINATED o |
n=MONITOR or 2
n = LOGIC_NEAR or 3
n=10CIC_FAR or 4
TATT

IgT n"
n=TERMINATED or 1
1= MONITOR or 2

“iﬁT‘?”

“RR@ "
iIR Rg 2"
"RREA 3"
"RR@ 4"
ﬂ;{Rﬁ 5“
"RR@Y

Only valid if RX Interface Level is
DS! or DSIC with Framing On,
No Framing

Tt Data Multiplexer

Superframe

Ft only

Extended Superframe

Returns state of RIF ie § to 4.

OUTPUT 707;"RIN DS1CJ1L DSX;
RI1C B8ZS;RCF ON;RIF T1DM"

Terminated
Monitor
Returns state of BT ie 1 or 2,

Terminated

Monitor

Logic Near(Tip)

Logic Far(Ring)

Returns state of IAT ie 1 to 4.

if IAT and TAM (TX DSOA Interface
Mode) are both set to Logic, then a change
from NEAR to FAR or FAR to NEAR in
either the TX or RX will cause the other to
change automatically,

Terminated
Monitor
Returns state of 18T ie 1 or 2.

{ 2.4 kbits)
( 4.8 kbits}
{ 9.6 kbhis)
(19.2 kbits)
(56 Kkbits)
Returns state of RRf ie | to 5.
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Remote Control

Setting RX Parameters (M EAS U R E M E NT S E LE CT)

Function Mpnemonic Code Description
MEASUREMENT C"RMS n" Only valid it the RX Interface Level (RIN)
SELECT - is DS or DSIC,

n=0IFor# Valid in THRU mode only

n=D81Cor | DSIC only

1= DIGROUP o1 2 Framed DSIC only{See RDN)

n=Dstorl DSI only

n = DYO1 or 4 (See RCURRBRCRRTSRDCRDN)

1= DSOA o § {See RRORDCDECRDMN)

n o= PSIXC or 6 SF & ESF Framing only(See RTS,RPLRDN)
n=D80 or 7 Not TIDM Framing(See RTSRDN)

DIGROUP NUMBER

MULTIPLEXER RATE

DSOA /DSCB

TIMESLOT NUMBER

o= DATALINK or 8

=S CHAN or 9

n=R_CHANoOor 1§
!IR MS??I

"RDN n"

=

8
b

-

"RDNY

"RR# 1"
"RRY 2"
"R Rﬂ 3"
"RR# 4"
"RRO 5"
"RREY’

"RTS n"

n=1{told

"RTST

ESF Framing only(See RDN)

Ft Framing only(See RDDN)
TIDM Framing only(See RDN)
Returns state of RMS ie @ to 18

The Measurement Sefect must be egual to or
less than the Interface Level eg if Interface
Level is DDSI then Measurement Select of
DSIC or Digroup are not allowed but all
others are, providing Framing requirements
are met. Selection of Measurement- Select
may incur further selections eg DSOA incurs
selection of Data Rate (RR#); Timeslot
Number {RTS), DDS Channel Type (RDC);
Datapori Error Correction {(DEC),

Only valid iff RX Interface Level is DSIC
Digroup |

Digroup 2

Returns state of RDN ie lor 2,

{ 24 kbits)
{ 4.8 kbits)
{ 9.6 kbits)
{192 kbits)
(56 kbits)
Returns state of RR@ie | to 5.

Designates DS] Timeslot from which DSO
Data is extracted. Is only valid if RMS is
DSOB. DSOA, PSDC or DSO. H TIDM
Framing is sclected (ie "RIF ") then selec-
tion of Timeslot 24 is not allowed.

Returns state of RTS ie | to 24,
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Setting RX Parameters (M EASUREMENT SELE CT)

Function

Mnemonic Code

Description

CUSTOMER NUMBER
DSOB

CUSTOMER RATE
DSOB

DBDS CHANNEL
TYPE (DSCA/DSEB)

DATAPORT ERROR
CORRECTION

PATTERN INVERSION
(PSBC ONLY)

"RCU n"

"RCU?"

§!R C‘R i"’
“RCR 2"
"RCR 3"
"RCR?

ﬂRDC nﬂ

n = PRIMARY or |
1 = SLCONDARY or 2

"RDCY
"DEC n*
n=0FFor §
n=0Nort
”DEC?!I
"RPi n"
a=0Vord
= ONor |k
"RPI

n depends upon Data Rate set by RR@-
RRE=24kbits-n=1to 28

RRY = 48 kbits -n =1 to 1§

RRA =96 kbits-n=1to 5

RRH =192 kbits-n =1 or 2

RRHE =56 kbits-n=1

Returns state of RCU ie | to 24.

(2.4 kbits)
{48 kbits)
(9.6 kbits)
Returns state of RCR je 1 to 3.

RCR must be < or = to RRE If RR@
is 19.2 or 56 kbits then RCR is illegal.

Only wvalid if RX Interface Level o1
Measurement Select is DSOA or DSOB.

DDS Primary Channel

DDS Secondary Channel

Returns state of RDC ie | or 2.

Only valid at DSOA < 19.2kbits. Not
valid if Framing is TIDM.,

No Error Cortrection

Perform Error Correction

Returns state of DECie @ or L

Only valid when RX Measurement Select is
PSDC.

Normal Pattern expected

Inverted Pattern expected

Returns state of RPlie @ or 1.

OUTPUT 707;'RIN DSICHLL DSX;
R1C BRZIS;RCF ON;RIF T1DM;
RMS DSOB;RDN 2;R'1TS 26;RRE 3;
RCU 2;RCR 1;RDC PRIMARY"
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Remote Control

Setting RX Parameters (DATA TYPE)

n = PROTOCOL or 2

"‘RDT?"

"RCD n"
n=PRES_20 or |
n=ALL_ONISor2
n=SETTABLY or 3
r=PRBS_2047 or 4
= PRBYS 511 ord
n="TRATITIC or &

PATTERN TYPE

‘RCD¥
14 ZERO LIMIT "RZL »"
n=0OIF or ¢
n=0Nor i
"RZLY
LOOPBACK DATA "RIL.D n"

‘0= NO_LOOP ur 8
n=L00Por |
"RED

Function Mnemonic Code Description
DATA TYPE "RIDT n"
" n=PATTERN or | {See RCD)

RX Data is passed to Protocol Analyzer,
Protocol is only valid for DDS Primary
Channel <192 kbits; PDS Secondary
Channel;Datalink; F§_Chan & R_Chan.
Returns state of RDT ie | or 2.

24 Stage PRBS(See RZL)

All Ones Word

Settable Word(See RSW)

2647 Bit PRBS

511 Bit PRBS

RX Traffic

Returns state of RCD ie | to 6.

The Pattern Type available depends upon
the Measurement Select and DDS Channel
Type:-

©PRBS 28 - Only avaiiable at Digroup,

DSy DSIC

ALL _ONES - Not available for DDS
Secondary Channel

SETTABLE - Not available at Datalink;
R_Chan; F§_Chan; DDS Secondary
Channel.

PRBS__2047; PRBS 511 - NOT available
at DSI; Digroup; DSIC

TRAFIIC - Only available at Digroup;
DS DSIC.

PRBS 20 onlv

No 14 Zero Limit

PRBS_20, 14 Zero limited
Returns state of RZL ie B or 1.

Only valid for DSOB and DSDA, DDS
Primary Channel with PRBS 2047 or
PRI3S_311

Data Only

Data Alternated with Loopback Code
Returns state of RLD ie 8 or 1.
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Remote Controf

Setting RX Parameters (DATA TYPE)

Function Manemonic Code Description

SETTABLE WORD "RSW “bbbbbbbb ™" The content of the 8 bit (b) Word depends
upon the interface Level or Measurement
Select, sclection -

DSH/DSIC "dddddddd”
64 kbits Clr. Chan. "dddddddd"
56 kbits DDS "ddddddd!"
56 kbits PSDC "ddddddds”
DSOB <56 kbits "fdddddd "
DSOA <56 kbits "ldddddd "

d=Databit§or !l 5 = Signaling bit
f = subrate Frame
bit

TREW? Returns state of RSW ie "bbbbbbbb"
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Remote Control

Setting RX Parameters (M EASUREMENT TYPE)

o =BPV or CODEor 2
B =FRAMING or 3
n=ESF_CRC or 4
n=JITTER or 3

"MTAT

Function Mnemounic Code Description
MEASUREMENT "MAS n" Only valid if Data Rate is <56 kbits
SOURCE A o= SEC_CHAN or | Valid DSOB Secondary Channel only

p=CUST or 2 Valid DSOB Primary Channel only
B = SUBRATE or 3 Valid DS0OB < 19.2 kbit/s only
"MASY Returns state of MAS ie 1 to 3.
MEASUREMENT "MITA n"
TYPE A n = LOGIC or | Only valid if RDT is PATTERN and

RCD is not CODIS or TRAFFIC,

Valid DSI1C & DS1 only

Valid Framed DSIC, DS], DSOB < 19.2 kbit/s
Oaly valid DSI or Digroup, with ESF
Framing,

Only valid at DS1 with Jitter Option

{See JFLLIFT)

Returns state of MTA ie | to §,

Measurement Source & Type A are auto-
matically selected by Measurement Select
except in the case of DSOB. If DSORB 1s selec-
ted in conjunction with a Primary DDS
Channel then a choice of Customer (Logic),
all rates, or Subrate (Frame), rates < {92
kbits, is necessary. If DSOB is selected in con-
junction with a Secosndary DDS Channel
then a choice of Sec_Chan (Logic), al! rates,
or Subrate (Frame), rates < 192kbits, is
necessary. Setting RDT to PROTOCOL makes
ail results invalid except Subrate Frame
when DSOB is < 192kbits. The correlation
between Measurement Select, Measurement
Source A & Measurement Type A is

Meas Meas Meas

Select Source A Type A

DSIC DSIC Frame
Code/BPV

Digroup Digroup Frame
Logic

DS DSt Frame
Logic
Code/BPY
Jilter
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Setting RX Parameters (MEASUREMENT TYPE)

Remote Control

Function Mnemonic Code Description

DSOB with Customer Logic
(Primary Subrate Frame
Channel)

DSOB with Sec_Chan Logic
{Sec. Chan) Subrate Frame
DSOA with DSOA Logic
(Primary

Channel)

DSCA with Sec_Chan Logic
(Secondary

Channel)

PSDC PSDC Logic
DS0 Clear Timeslot Logic
Channel

Datalink [atalink L.ogic
Fs Chan Datalink Logic
R_Chan R_Chan Logic

If Framing is ESF and Measurement Select
is Digroup then Digroup Frame is replaced
by Digroup CRC. If Framing is ESF and
Measurentent Select is DS then DS1 CRC is
avaitable in addition to DS1 Frame,

When there is effectively no Measurement
Select. due to choice of Interface Level
Measurement Source A is selected according
to the Interface Level -

Inferface

Level

DSIC

(Unlramed)

DSt
{Unframed)

Meas
Source A

DSIC

DSi

Meas
Type

Logic
Code/BPY

Logic
Code/BPY
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Setting RX Parameters (M EASUREMENT TYPE)

o= BPV or CODLEor 2
= FRAMING or 3
= ES1E_CRC wr 4
n=HTTER vr 5

"MTBY"

Function Mnemonic Code Description
At Interface Levels of DSOB, DSCA & DSO
Measurement Source A and Measurement
Type A are the same as those specified un-
der Measurement Select DSOB, DSOA and
D50,
MEASUREMENT "MBS n"
SOURCE B no= OFF or ¢ No Measurement
n = SEC_CHAN or | Only valid it DSOB Secondary Channel
and RDT is PATTERN.
n=CUSTor 2 Only valid it DSOB Primary Channel
and RDT is PATTERN.
n = SUBRATE or 3 Only valid if DSOB Primary Channel
< 19.2 kbits.
n = TIMESLOT or 4 Only valid if PSDC or DSO extracted
from DSi or DSIC.
n =180 or 5 Only valid if DSO Interface Level.
n = DSOA or 6 Only valid for DSOA.
n=PSDCor 7 Only valid if Framing is SF or ESF.
a = DATALINK or § Only valid for Datalink & FS_Chan,
n = DIGROUP or 9 Onty valid for DSI1C Interface Level,
n=DSlor 1§ Only valid for DS,
n=DSICor 11 Only valid for BSIC
neR_CHAN or 12 Only valid if Framing is TIDM,
“MBS? Returns state of MBS ie 8§ to 12,
MEASUREMENT "MTB n*
TYPEB 0 = LOGHK or 1 Not valid if RCD is CODLS or

TRALIFIC,

Valid DSIC, D51 only

Valid Framed DSIC, DSI, DSOB < 19.2 kbit/s
Only valid DSI, Digroup, with ESF

Framing.

Only valid at DS1 with Jitter Option

{See JFLJFT)

Returns state of MTB ie | to 5.

Measurement Source B and Measurement
Type B must be selected using the MBS and
MTB messages. The Measurement Source
and Type available are dependent on the
Interface Level and Measurement Select.
Measurement Source and Type B always al-
lows the same Measurements as are available
with Measurement Souwrce and Type A. An
additional list of Measureiments are availuble
due to the Interface Level selected -
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Setting RX Parameters (MEASUREMENT TYPE)

Function

Mnemonic Code

Description

INTERFACE LEVEL DSIC

Meas Meas B

Select Availability

DSIC As Measurement A

Digroup As Measurement A +
DSI1C Code/BPV
DSIC Frame

DSOB,DS0A,

PSE>C Clear As Measurement A +

Channel, Digroup Frame

Datalink, DSIC Frame

FS_Chan & DSiC Code/BPY

R_Chan

If Framing is ESF and Measurement Sefect
is Digroup then Digroup CRC replaces
Digroup Frame. If Framing is ESF and
Measurement Select is DS0OB, DSOA, PSDC,
Clear Channel or Datalink then Digroup
CRC & Digroup Frame are available.
INTERFACE LEVEL DSI

Mens Meas B

Select Availability

DS As Measurement A
DSOB.DSOA

PSDC Clear As Measurement A +
Channel, DS Code/BPYV
Datalink. DSI Frame

FS Chan &  DSI Jitter (OPT 001 only)
R_Chan

If Framing is ESF then DS! CRC is avail-
able when Measurement Select is DSI, DSOB.
DSOA, PSDC, Clear Channel or Datalink.
When there is effectively no Measurement
Select le DStC Unframed, DS1 Unframed.
DSOB Interface Level, DSOA Interface Level
or DSO Interface Level then Meas B
availability is the same as for Meas A.
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Setting RX Parameters (M EASUREMENT TYPE)

Function

Mnemonic Code

Description

HTTER FILTER
{Option 881 Only)

HTTER FILTER
THRESHOLD
{Option #81 Oniy)

ANALYSIS SOURCE

ANALYSIS TYPE

ALARM DURATION
TYPE

“JFL n*
n=LPorl
n=LP_1IP| or2
n=1P _IP2or3

WELY

"JFT n"
n= 945 o 10.84 Ul
JFTY

I|ANS nll
= Aorl
e or 2

IfANS?H

"ATY n"
= AVAH. or §
= LNAVAIL or 2
n=S8SEVERE_ESor
B ERROR_ST(C or 4
n=MINUTES or 5
n={SESor &
= SEVERE CNT or 7
ne= S ONTor g
n=MINS (NTord
ATYT

"ADT n"
n=PATTLERN or |
a = SUBR_FRAME or 2
a = D81 _FRAMI or 3
A= DIGR_FRAME or 4
= DSIC_FRAME or 5
n= AlS_SECS or 6
n=INST_POWER ar 7
n = SHGNAL or 8

"ADT?

Low Pass

Low Pass & High Pass |

Low Pass & High Pass 2
Returns state of JFL ie | to 3

Resolution 801 UL
Refurns state of JFT ie 885 to 1690 UL

Result A
Result B
Returns state of ANSielor 2

Analysis Is only possible on one resulf during
any Gating Period. If analysis of a second
result is required a new Gating Period must
he used. Analysis is not possible when only
Jitter measurements are being performed.

% Availability

% Unavailability

% Severe Error Seconds

% Error Seconds

% Degraded Minutes

Consecutive severely errored seconds count
Severely errored seconds count

Error seconds count

Degraded minutes count

Returng state of ATY ie | to 9.

Pattern Loss

Subrate Frame L.oss

DS Frame Loss

Digroup Frame Loss

DSI1C Frame Loss

AlS Seconds

Instrument Power Loss

Signal Loss

Returns state of ADT je l 0 8

The Alarm  Duration Type availability
depends upon the selection of interface
Level and/or Measurement Select -
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Setting RX Parameters (M EASUREMENT TYP E)

Function Muemonic Code Description

INST _POWER : Always available.

A1S _SICS : Available when Interface
Level is DSIC or DSI.

DSIC_FRAMIE : Framed DSIC
D81 _FRAML : Framed DS

DIGR_FRAME : Framed DSIC & Meas.
Select other than DSIC '

SUBR _FRAME :interface Level or Meas.
Select, DSOB < 19.2 kbits.

SIGNAFL : Signal Loss can be DSJC. DSI;
DS0B: DSOA and is directly refated to the
Interface Level

PATTIIRN : Pattern Loss is available at all
Interface Levels and all Measurement Select
if the RX Data Type is Pattern and the RX
Pattern Type is other than Traffic or DDS
Codes.
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Setting RX Parameters (GATING)

Function

Muemonic Code

Description

GATING TYPE

GATING PERIOD

START GATING

STOP GATING

"GTY n"
n = MANUAL or 1
noa RINGLE or 2
n = REPEAT or 3
= SIIORT 1S or 4
n=SHORT _|350¢ 5
#=5HORT _SMor 6
= SHORT_1SM ur 7
"GTY™

"GPR dhms"
d=iinYY
h=#1to2]
m=&to 59
s= o5y
"GPR?"

!lS'l"R H

IlST ?"

Manual Gating(See STRSTP)

Single Interval(See GPRSTR)
Repetitive Interval(See GPR.STRSTP)
1 Second Repeat{See STRSTP)

15 Second Repeat(See STRSTP)

5 Minute Repeat (See STR, STP)

15 Minute Repeat (See STR, STP)
Returns state of GTY ie | to 7.

Sets the measurement Gating Period. d =
Days, h = Hours, m = Minutes, s = Seconds.

Returns state of GPR ie “d.h.ms”.

Clears all results and causes the instrument
to start gating.

Causes the instrument to stop gating. The
Results are updated,

send

OUTPUT 707"GTY REPEAT;
GPR 081,23,59,89"
OUTPUT 707"STR"
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Setting RX Parameters (ALARM MAS K / STATU S)

Function

Mnemonic Code

Description

ALARM MASK
REGISTER 1

ALARM MASK
REGISTER 2

"AMI n"
n=NONEor g
n=PAT or i
n= X5 or 2
e SEH or 4
n=ChLior8g
n=Cl8or 16
n=FCor 32
= MEA or 64
n=FLior 128
n=FLBor 256
n=AlSor312
n=XBT or 1424
n=YAL or 2848
n=ERR or 4896

"AMIY

"AM2 n"
tr= NONID or 8
i =S8LHor |
n=8LELor 2
n=5%L.For 4
ns=SLZor 8
n=NFsor 16
n=PESor 32

TAM2Y

11 Muliple alarms arce
required the Message can
he specificd in 3 ways -

I, A list of integers ie
"AMI 1864512
AM2 4"

2. A list of mnemonics
ie "AMI1 PAT.CLIMFA,
AIS;AM2Z SLIP

3. A single integer ie
"AM]I 585,AM2 47
(583 = 1+8+64+4512)

Not included in Saved Panel.

No AMI type Alarms

Pattern Sync Loss

DS81/D5IC Excess Zeros

DS0A /DSOB Signal Loss

DSI External Clock Loss

DS0 External Clock Loss

DSI1C Frame Sync Loss

DSI Multi-Frame Align Sync Loss
DS1 Frame Sync Loss

DSOB Subframe Sync Loss

DS1 Alarm Indication Signal
X-Bit Alarm

Yellow Alarm

Esrrors/Hits

Returns the state of AMI1 ie 0 1o 819!

Not included in Saved Panel

No AM2 type Alarms

D81/DSIC Signal Level High
DS1/DSIC Signal Level Low
DS1/DSIC Signal Level Imbalance
Signal loss

Negative frame slip

Positive frame slip

Returns state of AM2 ie @ to 63.

NOTE - All Front Panel Alarms are in-
cluded in the Alarm Mask Registers, In addi-
tion the following "extra” Alarms are in-
clhuded - Signal Loss (DS0), External Clock
Loss (DS0), External Clock Loss (DSt),
Multi-Frame Alignment Sync Loss (DSI),
Signal Level High (DSI/DSIC), Signal Level
Low (DSI/DSIC)y and  Signal  Level
Imbalance (DS1/DSI1C).

The Alarm Mask Registers are used to
determine under what Alarm conditions the
the instrument should issue an SRQ. To
achieve an SRQ on Alarm ;-

I. Set the Alarm Mask Registers to the
required value (0 to 8191 &/or B 1o 63).

2. Set Bit WAL &/or Bit 18(AL2) in Status
register A, (See Common Capabilities "STA"
Message).
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Setting RX Parameters (ALARM MAS K/ STATUS) '

Function

Mnemonic Code

Description

ALARM STATUS
REGISTER |
RESULT

ALARM STATUS
REGISTER 2
RESULT

"ALIT

"A Lz?li

The instrument will then issue an SRQ
whenever Bit 1 (ALC Bit) in the Status Byte
(Status Register B) is set.

Returns the current status of Alarm Status
Register | as an integer (# to 8191). Alarm
Weighting is as follows -

¢  (No AMI! type Alarms)

f {Pattern Sync Loss)
(DS1/DSIC Excess Zeros)

4 (DSOA/DSOB Signal Loss)

& (DS External Clock Loss)

f6 {DSO Externai Clock Loss)

32 {DSIC Frame Sync Loss)

64 (DS1 Multi-Frame Align Sync Loss)

128 (DS! Frame Sync Loss)

256 (DSOB Subframe Sync Loss)

512 (DS1/DSIC AIS)

Ig24 (X-Bit Alarm)

2048 (Yellow Alarm)

4096 (Errors/Hits)

The value is updated every 100mS regardless
of Gating.

Returns the current status of Alarm Status
Register 2 as an integer (8§ to 63) Alarm
Weighting is as follows -

# (No AMZ type Alarms)
i (DSI1/DSIC Signal Level High)

2 (DS1/DSIC Signal Level Low)

4 (DS1/0S1C Signal Level Imbalance)
& (Signal foss)

16 (Negative frame slip)

32  (Positive frame slip)

The value is updated every Second regard-
less of Gating.
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Setting RX Parameters (G UTPUT RESULTS)

Function

Maemonic Code

Description

SIGNALING BITS
RESULT

ELAPSED TIME
RESULT

MJU BRANCH
SELECT CODE
RESULT

MJIU HUB-ID RESULT

LATCHING
LOOPBACK
MAPCODE RESULT

"SGR

IIELP?ﬂ

"BSC?

"HUB? n”

no= PRESENT or ]
n = PREVIOUS or 2

lIMA P?El

Is only valid when Measurement selection is
56 kbits PSDC or 4 kbhits Datalink and
DS1/Digroup Framing is SF or ESF. if
Framing is SF, 2 Signaling Bits with 2 trail-
ing spaces("xx ) are returned. If Framing is
ESF, 4 Signalling Bits ("txyy"} are returned,
Returns Resalt in the form - Validity Flag,
"xxyy. x =@ or ],y =0 or LFlag =10
{Result Invalid). Flag = | {Result Valid).

Returns the Elapsed Time since the start of
Measurement period, Returns Result in the
form - Validity Flag, Days, Hours, Minutes,
Seconds. Days = # to 99, Hours = @ to 23,
Minutes = § to 59 and Seconds = £ to 59.
Flag = @ (Resuft Invalid). Flag = 1 (Result
Valid).

Returns the MJU Branch Select Code,
which is a confirmation from an MJU fol-
lowing a Route Message (See TX Parameters
(DDS LINK TYPE), where the MJU indi-
cates which Branch has been selected.
Returns Result in the form - Validity Flag,
n.n=1tod Flag = 8 (Result Invalid). Flag =
1 (Result Valid).

Returns the identification (1D} number of
the present or previous HUB.

Returns 1D number of the present HUB
Returns 1D number of the previous HUB
Returns Result in the form :- Validity Flag,
nn nn = 88 to 77(Octal). Flag = @ (Result
Invalid) Flag = | (Result Valid).

DDS Latched Loopbacks (See LBf#). Reads
the MAPCODE (Identity) of equipment that
has been looped using a DDS Loopback
Returns Result in the form :- Validity Flag,
n n=0orl Flag = @ (Result Invalid). Flag
= | (Result Valid).
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Miscellaneous Parameters (DATA LOGG'NG)

Function

Mnemonic Code

Diescription

LOGGING ON/OFF

LOGGING DEVICE

LOG AT END OF
GATING

CONTENTS OF
END OF GATING
SUMMARY

ERROR RATIO
THRESHOLID FOR
END OF GATING
SUMMARY

"LOG n"
n=0IFor @
n=0ONor |

"LOG 7"

LDV n"
n=HP 3787 or |
e HPH or 2

I'LDV??I

YI‘LEG n!l
= OFFar 8
= ALWAYS or

n= RATIO or 2

ITLEG?H

"LES abcd"

a=0FFor 8
a=S8ELECTED or |

a=All or 2

b=0F or @
b= SEILECTED or

b= All or 2

v QF or §
¢ = SELECTED o |

¢=Allor 2

d=0OUFor @
d=0Norl

"LESY"

“LET a"

"LET?

(See LOD)
{See LDV LEG,LESLET.LDG,LDT)
Returns state of LOG ie @ or 1.

Internal Printer

External Printer. Only via RS-232-C.

Not allowed via FP-18 as HP 37878 would
need to be in Talk Qaly.

Returns state of LDV ie | or 2.

No Summary at end of Gating period
Summary at end of every Gating
period(See LES)

Summary at end of Gating when Error/Hit
Ratio exceeds threshold(See LES,LET)
Returns state of LEG ie B to 2,

No Measurement Results
Only those Measurement Results
selected on the RX Page
All Measurement Results

No Analysis Results

Only those Analysis Results selected
on the RX Page

All Analysis Results

No Alarm Duration Results

Only those Alarm Duration Results
selected on the RX Page

All Alarm Duration Results

No Frame Slips Results
Ali Frame Slips Results

Returns state of LES ie "a.bcd’.
n =2 to 7 representing an Error Ratio

of 18E-2 to | §E-7,
Returns the state of LET 1e 2 to 7.
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Remote Control

Alarm Registers

The HP 3787B has the capability to capture all events in the Alarm Status Registers and issue a Service
Request. In order to issue an SRQ the Alarm Mask Register(s) must be set using the AMI and/or AM?2
Messages. In addition the, RQS Mask must be set to enable bit 9 (AL1) and/or bit 10 {AL2). The HP 3787B
will then issue an SRQ when any Alarm specified by AMI and/or AM2 changes state. Alarm Status
Registers are not Latched ie they cosntain instantaneous values . Alarm Status Register | is updated every
100mS and Alarm Status Register 2 is updated every second. The Bit maps of the Mask and Status Registers
are identical -
Bit 15 Bit 14 Bit 13 Bit 12 B8it 11 Bit 10 Bit 9 Bit 8

© | © | o | ERR | YAL | XBT | AIS | FLB

Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ©

FL1 | MFA | FLC | C€LO | CL1 | SLO | XSO | PAT

Tabie 6-4. Alarm Status Register 1

Bit Decimal Description
Yalue
12 4096 Error - Set when an Error/Hit has occurred.
11 2048 Yellow ALarm - Set when Yellow Alarm has occurred.
10 1024 X-Bit - Set when X-bit Alarm has occurred.
9 512 AIS - Set when AIS Alarm has occurred.
8 256 Frame Loss B - Set when DSOB Sulbframe Sync Loss has occurred.
7 128 Frame Loss | - Set when DS! Frame Sync Loss has occurred.
6 64 MultiFrame Alignment » Set when DSt Multiframe Alignment Sync Loss has
occurred.
5 32 Frame Loss C - Set when DSIC Frame Syac Loss has occutred.
4 16 Clock Loss @ - Set when DSO External Clock Loss has occurred.
3 8 Clock Loss 1 - Set when DS1 External Clock Loss has occurred.
2 4 Signal Loss @ - Set when DSOA/DSOB Signal Loss has occurred.
1 2 Excess Zeros = Set when DS1 or DSIC Consecutive zeros > 14,
0 f Pattern - Set when Pattern Syn¢ Loss has occurred.
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Remaote Control

Bit ¥ Bit 6 Bit 5 Bit 4 8it 3 Bit 2 Bit 1 Bit O
0 | © | PFS | NFS | SLZ | SLI | SLL | SLH
Table 6-5. Alarm Status Register 2
Bit Decimal Description
Vaiue
5 32 PFS - Set when a Positive Frame Slip has occurred,
4 ) NFS - Set when a Negative Frame Slip has occurred.
3 3 Signal Level Zero - Set when Signal is lost,
2 4 Signal Level Imbalance = Set when Signal Level is imbalanced.
I 2 Signal Level Low - Set when Signal Level is low,
0 1 Signal Level High - Set when Signal Level is high.

Additional Registers

The READY and ERROR Registers are also available for interrogation in the HP 3787B.

Ready Register

The Ready Register indicates the readiness of the HP 3787B to accept or output Datz and can e inter-

rogated by using RIZY? By setting the RQS Mask bit 4 the HP 37878 will issue an SRQ when bit 3 of the
Ready Register is set ie Data Ready for Ouiput.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2  Bit 1 Bit O
o} o | © { o | BRO | O ] O | RAC
Table 6-6. Ready Register
Bit Decimal Description
Value

3 8 Data Ready for Output - This Bit is set when a Message causes the HP 37878
to output Data and is cleared when the HP 3787B has finished outpuiting
Data.

0 l Ready to Accept new Command - This Bit is set when the Parser has com-
pleted Parsing a Message and passed it on to the Executor, Cleared on the
receipt of the next Message.
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Remote Control

Status Reporting

The HP 3787B contains 6 Registers which can be interrogated. Status Registers A & B; Alarm Registers | &
2; Ready Register and Error Register,

To determine the current status of the HP 3787B you must inferrogate the Primary Stafus Byie register
(Status Register B). Three methods of of interrogation are available via the HP-IB, but only one method is
available via the R§-232-C. Table 6-1 lists the three methods and their availability according to the remoie
interface selected - :

Table 6-1. Status Reporting

Methods Of Interrogation HP-IB RS-232-C
Interface Interface
Poll using STB? (Common YES YES
Capability Message)
Repeated Serial Poli (SPOLL) YES NO
Poll using a Service Reguest YES NO

Interrupt routine.

Service Request Interrupt Routine
» Select the condition(s), under which you require the HP 3787B to Request Service by
using the Common Capability Message RQS.

+ Specif'y the action to be taken when the HP 3787B issues an Interrupt by vsing the con-
troller dependent ENABLE INTR and ON INTR (Basic) statements,

» Acquire the Primary Status Byte using the SPOLL (Basic) statement.

An example of a Service Reguest Interrupt routine occurs in the D81 Loopback
Application Program. (Lines 100, 320 and 2090 to 2140)

Poll Using STB?

s Select the condition{s), under which you require the HP 37878 to Request Service by
using the RQS message.

¢ Enter a Waiting loop and acquire the Primacy Status Byte using the STB? message.
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Remote Control

Primary Status Byte

The Primary Status Byte returned in response to a serial poll or STB? is the contents of Status Register I3 -

Bit 7

Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ©

LOG | RGS | ERR | RDY | LCL | FPS | ALC | EO0G

Table 6-2. Primary Status Byte

Bit

Decimal
Yalue

Description

128

64

[ ]

Logging has occurred - This Bit is set when Data Logging occurs. Cleared by
Device Clear, Selective Device Clear, RST, CLR and any Message that causes
Results to be output

ReQuest Service - This Bit is set if an SRQ is generated for any reason.
Cleared by Device Clear, Selective Device Clear, SPOLL, RST, CLR and ST37.

Error has occurred - This Bit is set when an Error occurs. Cleared by Device
Clear, Selective Device Clear, RST, CLR and ERR?.

Ready - This Bit is set when a Program Message causes the HP 3787B to out-
put Data and is cleared when the HP 37878 has finished outputting Data.

Local - This Bit is set when the Power has cycled, Cleared by Device Clear,
Selective Device Clear, RST. CLR. STB? and STA?.

Front Panel Service - This Bit is set when a front panel Key is pressed. Cleared
by Device Clear, Selective Device Clear, RST,. CLR and KEY?.

Alarm Change - This Bit is sct when an Alarm, which has been specified using
an AMI/AM2 Program Message, {(Alarm Mask Status) causes ALY or AL2 in
Status Register A to be set. Cleared by Device Clear, Selective Device Clear,
RST, CLR and ALI7T or AL2%.

End Of Gating =~ This Bit is set when the HP 3787B reaches the end of its
gating period, irrespective of the type of gating. Cleared by Device Clear,
Selective Device Clear, RST, CLR, STR and any Message that causes Results to
be output (RSA?, RSB?, RJA?, RIB?, ANR?, ALD?, RXL? and FSLM).
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SPECIFICATIONS

Excopt where otherwise stated, the following parameters are warranted purlormance specifivations. Parameters deseribed as "typicad” or
maominal’ are supplementni characteristics which provide a usefu indication of typical. bt non-warranted, performanu characleristivs.

INTRODUCTION

TRANSMITTER

OPERATING MODES

When interfacing at DSH/DSIC levels the HP 37878 can
operate as a separaie Transmitter and Receiver, or in Through
(THRU Mode. In THRE) Mode, a DS E/DSIC signal applied lo
the RX Inpul is retransmitted {rom the TX Outpwl, When
imerfacing at DSO tevels, the HP 37871 operates as a separate
Transaitler and Reeeiver, shaling a common {externally-
provided) clock sotrce. Protocel analysis can be performed on
channels accessed by the HI* 37871 by conneeting & protocol
analyzer to a rear-panel port,

MEASUREMENT PRESETS

Nine completely indeperdent instrument conligurations can be
slored in non-volatile memory lor later recall, Memory
{oeation U contains a defawll instrument configuration. The
HP-IB address is not held in the measurement presets.

KEYBOARD LOCK

This Feature locks the EXEC and START/STOP keys. The
CHANGE keys (PREV and NEXT} are alse locked for functions
which chapge the state of the instrument. They are ol locked
for YIEW functions.

USER CONFIDENCE TESTS

Seventeen independently selectable tests are provided fo atiow
the user to check the {unctiona!l operation of {he instrument.

DS1/DS1C TRANSMITTER
o Clock Sources

Internal DS1/DS1C TX Clock

Freguency : [.544 Mbit/s (D§1) 3.152 Mbttfs (DS10).
Stability : < 25 ppm all causes including 5-yenr aging and
+ 10 ppm temperatuse 0 10 50°C.

¥xternal DST TX Clock

Frequency: 1.544 MHz £ 130 ppm.

Sensitivity : Compatible with TTL level signals.

Caonnector : BNC {rear panel).

Impedance : 75 Q unbalanced (nominai).

Terminution ; GNI,

Note : This port accepts inpuls oty at a DS rate, When the TX
Output is Framed DS1C this input can be used to clock the
constituent digroup generators.

Looped D51 TX Clock

Funclion : DS TX timing is derived {rom & data signal applied
to the DS /D8 IC RX Inpul. This source Is also valid if the RX
intesface is selected to be D8O, provided a ST signal is also
connected o the DSH/DSIC RX Input,

o DS1/DS1C Interface

PS1/DSI1C TX Line Code
AML, BSZS.

DS1/DS1C TX Output
Connvctor Type ¢ WICO jack to accept WECO fype 310 plug.
mpedance : 100 ©Q balanced {nominai) -



Specifications

PS1/DS1C 1TX Level
DEX-1 (Refs : K8-22332,L-171907, T1X1-4/85-032
DEX-1C
Pulse Height
DS1:% 3V X600 mV (at the center of the pulsel
DSIC: £ 3.65 VL 850 mV (al the center of the pulse),
Pulse Imbalance ; Ratio of power in positive and negative pulses
nominally & * 6.5 dB.
Puise Width : (Measured at half amplitude)
DS1: 324 £ 30 ns, '
DSIC: 159 1 20 ns
Rize and Decay Time :
DST: 50 ns % 25 ns (10% Lo 90%)
DSIC: 375 nst [2.5 ns {20% to 8(0%}.
Waveshape :
D51y Meels TIX1.4-85-032 (same as CCITT G703,
DSIC : Meets TIX1.4-85-032 (nol defined in CCITT
G.703)

DS1/DS1C Additional 'I'X Qutput
Signal : Identical to main output signal.
Connecelor : Rear-panel WECO, identical 1o Cront-panet port,

DS1/DS1C TX Signal Format
DS Unlramed
Framed FFt only, SF(134), ESFiFe). T I DM(DDS).
DSIC: Unframed
Framed.

DSO TRANSMITTER
o Clock Sources

DSH Clocks
For DDS testing, the DSO (rvansmitier must always be supplied
with bit and byte clocks From the DD systen. These clocks can
be connected to the front-panel 5-pin connector or to the
rear-panel D-shell, the active source being sclected via the CRT.
The clocks ave shared by the D80 RX cirauitey.
Il the owiput Format is clear channet these clocks st still b
provided.
Frequency :

Rit Rate : 64 khit/x fanminal).

Byle Rate : 8 kbit/s (nominal)
Indieation : Errvor message on line 1 of screea if instrament lails
lo receive either bil or byte clock : "NO DS0 CLOCKS

DS# Complementary Clocks
Connector : 5-pin DIN male (Front-pancl).
Format : Sepavale bit and byte clocks. Botly have
complementary TTL inputs.
Leovels :

Low Level : 0.0 10 B8 V.

High level : 2.0 to 5.5 V.

74

DSO Channel Bank DDS Clocks
Connector : $-pin D-shell {rear-pancl),
Format : Separate bit and byle clocks, both TTL.
Levels ¢

Low Level : 0.0 to 0.8 V.

High Level: 2.0 t0 5.3 V.

o DSO Interface

 DS0 Bipolar Output
- Validity : AH DSO,

Connector : WECO Bantam,

Impedance : 100 @ £ 5%, balanced, DC-isolated al DS0
mnteglace.

TFransition Time : 0.5 Ms maximum,

Fransmitted Zeve 1 < 0.7 V.

Transmitted One: 3.2 V peak T 10%.

Pulse Width : 5 Us (nominal).

Pulse Shape : The ratio of the amplitudes of positive and
negative pulses at the center of the pulse interval is in the range
0.95 to 1.05.

The ratio of the widihs of positive and negative pulses at the
nominnl half-amplitede point s ia the range 0.95 to 1.05.

(All measured when terminated with 100 £ * 3% resistive load.)
Drive Capability : This output will drive up to 1500 Fect of 22
AWG balanced, {wisted, shielded 100 £ cable.

DDS Logic Output
Validily : DSOA.
Direction : Near: Far,
With DSOA interlace sclected For both TX and RX, the sclection
of Near of Far is commoned with the receiver.
Connector : WECO Bantam - Tip = Neas: Ring = Far,
Ouiput Levels:
TTL High : > 2.4 V Logic 0).
TIL Low: < 0.4 V {Logic )
Pirive Capability ; Qutput sink current = 16 maA DC (nominal),

DS0 TX Format
DS DSOA :
XDPPLDDIX for sub-rate services (2.4, 4.8 or 9.6 kbit/sk
DPDDRDDDDC for 536 kbit/s service
wlhiere D s data,
C is controf o1 status
X is don't care,
[9.2 kbit/s is compatible with CB-INC-100.
DDS DSOB
SDDODDDDC Vo sub-rate services (mulli-cusiomer) (2.4, 4.8
or 9.6 kbii/s)
LDDDDDDC for 536 kbit/s service
where 1) is dala.
(" is control or status,
§ is sub-rate frame sequence
£9.2 kbit/s is compatible with CB-INC-100,
Clear Chasnel : DDDDDDDD where D §s data,



TEST SIGNALS

o DS1/DS1C TX Data

Patterns
PRBS : 220.1 (D20+D17+1=0). a F4-zero Tt may be
selected. -
YWerd : 8-bit Fully progranunable.
DS1 In-Band Loepbacks : (Rof TA-TSY-000312.
TICL2/8T-001R3). Latching loopbacks activated and
deactivated by the EXEC key. DS signals can be framed or
unframed.

Network @ Set-up, § second burst of "] 1000 repeated,

Clear-down, 8 sccond burst of "1 F100" repeated.

Line : Set-up. # second burst of "0000 1" repeated,
Clear-down, § second burst of "0G0 1" repeated.
DS1 ESTE Datalink Loopbacks : (Rel TR-TSY-000194).
Latching loopbacks activated and deactivated by the EXHC key.
13it orienied message ont the 4 kbii/s LST7 datalink.
Network @ Set-up, "000 10010 {1111111° repeated 10

times.
Clear-down, "00 100100 1EL11 111" repeated
10 times.

Line : Set-up, "0000LE10 11111111 repeated 10
times.

Clear-dowm "00 111000 111111117 repueated
10 times.
Payload : Sel-up *00010100 F1111111" repeated 10
times,
Clear-down, "0 110010 111111117 repeated
10 times.
Note: The righimost it is transmitted st

| CUSTOMER PREMISES
|

|

TV intarface
T Cannector T105U
Locst Loop b

:—-://ﬂ;:)? /:) ;‘ /;)

Matwork } Ling Payived

DS1/DS1ICTX Alarms
AIS : Valid with either DS1 or DSIC interface sclected, The
selection of AIS overrides any prior frame sclection.
Yellew Alurm: Yellow alarm can be transmitted For 2ll four
D81 frame Formats. Yellow alarm s introduced in the various
framing Tormats as Lollows ‘
SI%, "'t ondy": Bit 2 of every timesiol zoro,
TIDM : Bit 180 of every {rame zero.
BSIF : 4 kIz datalink carries repetitive § zeros/8 ones
paftern
X-Bit : With DSIC framed signais, the X-bif can be set to "Q"
(alarm) or "1"

Specifications
o DS1 Timeslot Insertion

Available in all DS Traming modes, i other timeslots lilled
with a background 220.1 pRES.
Timeslol Formats :

Multi-custemer DDS (OSOB)

56 kbit/s singlecustomer DDS:

Dataporl single-customer (except 36 kbil/sk

S6 kbit/s vircuit-switehed (PSDC);

64 kbit/s clear channck
For PSDC the format is DDDDPDDDS, where D is data, S s
signaling bit ({rames 6, 12, etc), (8 = 1 in othor {rames)
For the other formats refer to the DSG TX Signal Format
seation. PSIXC is avallable only with SE and ESI. Clear channel
is NOT available with T1DM.
fnsertion Level : Unless the timeslot is specified to contain DDS
multi-customers, the insertion pertains to the complete
tsingle-customer) {imeslot.

If the timealot is specified 1o be multi-customer DDS, thea
customer number must be further specilied to peemit insertion in
a particular customer siot. In the TX & RX mode, othes
customey slots in the vhosen timeslot are Pilled with DDS TEST
code. In the THRU mode. they are retransmitted snmodiliod.
Insertion Data : The data applicable is as specified for the DS0
Transmitter.

With 56 kbit/s PSDC selected, 1he choice of test patterns is the
same. As with clear channel and 56 kbit/s, DDS dala received
from a protecol analyzes cannot be inserted in a timeslot.

[irrors may be added as described in the TX Error Addition
section.
Signaling : When 56 kbit/s cirenitswilched channels are
inserted in a DS1 signal {TX & RX or THRU) modes). the
signaling bits of the selected channel can be set via the front
panel.

SF : A, B bits.

ESF: A, B, C, D bits.

o T1 Datalink

Types :
With USF framing. data may be inserted in the 4 kbit/s datalink.
Wwith "Ft only"” lraming, data may be inserted in the 4 kbit/s Fs
kink.
With T1DM Iraming, dala may be inserted in the § kbit/s
-channct.
insertion is available in both TX & RX and THRU modes.
Test Patlerns :

31t-bit PRIS

204 7-bit PRUS

All-ones word
In addition, data may be transinitted as received over the
rear-pancl sciial protocol analyzer interface.
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Specifications

o DSO TX Data

Patlerns :
511-bit (29-1) PRES. (129+135+ 10),
204 7-bit (21 11y PRIS, (1D 149+ 1=0).

All-ones word }

8-bit word, Fully progeanniable )
¥ ot PSDC

Preprogrammed sequence @ This can be any length Crom
1 byte 1o 256 byles inclusive. The content van be
programmed oy remotely (1TP-IB or RS-232-C). The
following number of bits per byle are programmabie :
Clear chanpel - §
56 kbit/s CSIDC - 7
56 kbit/s DDS - 8 (ata + stalus)
Sub-rate IS - 7 {data + statws)
Note : The pattern choice is restricted in the Following coses -
DDS Allernating Loopbacks
BPBS Secondary Channel
T1 Data Links
See appropriate section for dedails,
Protocol : Transmitted data is as received over the rear-panel
serial ok, It is not available with allernating loopbacks.
Background : When the interface is DDS multi-customer DSOR
the other customer siots are filled with TEST code.

o DDS Multi-Point Signaling Unit

When testing multi-point DDS circuits, any number of mulli-
point junction unils (MJUs) in tandem may be routed o set up a
path by sending vontrol sequences From the HP 37871 The
returned MJU branch number and Hub Office Ientification are
displayed.

Once the path has been sel up the branch may be {ested, blocked
or an existing block cleared.

Control Secquences @ The Pollowing table describes the code

sequences which are transmitied for the various MU operations,

Operation Sctect | Block | Unblock | Release

I second TA
20 byles MA*
24 bytes BRN*
20 bytes UMC™
1 second BLK ®
1 second CMI * ®
b second RLS ]

* & o »

-6

Bits | and 8 resteicted {or
D1§; bit § vestricted for

whert

TA  Test Alert SLE01100
MA  MIU Alert Strioolo
BRN Branch Select S0101XYI

UMC Unassigned Mux SO0GE 1000
HEK  RBlack saa01010
ML Ldle s1i11110
RLSY Rolease $1111000

The branch sclected is binary-coded iifo bits "XY" in the range
@ 1o 3, These are mapped F'rom the branch range | 1o 4 {1 = 0,
21, vic)
Note : For the muHiple byte fransmissions marked by * in the
tabie above, the number of byles is the number {ransmitted ai
DSGA alter fleration to 64 kbit/s,
Within a IDS0B signal the numbers of MA, BRN and UMC byles
are respectively

I each lor the 2.4 kbil /s casg

2 each for the 4.8 kbit/s casc;

4 each Tor the 9.6 kbii /s casc;

24 each or the 19.2 kbit/s case,

o DDS Loopback

Alternating and latehing loopbacks may be activaled and
refeased.

Alternating

Wherever the loopback is selected the HP 378 78 transmits the
selected test pattern allernated with the appropriate code,
There are six {ypes of alernating loopback, The Following table
Hists thein and details the activation vodes :

DI D2 D3 DE D5 D6 DT CY

1251 g O ; ] | ] 0 0
Chatnel g 0o t ¢ 1 6 0D 0
OO ¢ 0 i 0O i g 1 Q
56 kbit /s Repeater ¢ 0 i 0 i a 0 0
HLY6NY g o ¥ 0 1 ¢ 1 0
PRODP* LU i 0 i t] i H]

* The DSODE alternating loopback is available only in some
IDSODP cards. Please chieck that your DSGDP card has this
czz])a%)iiily before attempting a DSODP alternating loopback.

Colemn D1 assignment is For 56 kbit/s operation. For sub-rale

operation (2.4, 4.8, 9.6 and 19.2 kbit/s) From a DSGA interface

the tirst bit is a one in all cases. For sub-rate channels when
inl‘erl'acing at DSOB this bit position containg one bit of the

sub-rale [raming sequonce ancd is designated 8.

While testing using alternaling loopbacks. test patiern sclection is

restrigted 10

511-bH PRBS (D9+35+1=0).
2047-bit PRBS (13114194 1=0).
Preprogrammed word.

DY eoce (ransmission is not valikd during an aliernating

loophack.



Latching

Thete are Live types of lalching loopback,

Control Sequences : The {ollowing table describes the code
sequences which are transmitied to set uy the various latching
loopbacks. Note that the number of bytes specified applies to the
DSDA interface, ie alter iteration.

Operation pSEDP | OCU | Chan | HL222 | MU
40 bytes TIP . . » [
40 bytes TA
20 bytes MA

20 bytes MJU -
40 bytes DSGDP .

44 hytes OCU »
44 bytes CSUJ »

40 bytes HL222

120 bytes LBE ® * . . e

26 bytes UMC »

4 bytes DMI*
120 bytes LBE*
2 seconds FEY
200 bytes LB * . *® .

* This section is transmifted once for every
intervening DSOIP unit up lo & maximum of 7,

where :

T Transition In Progress 0111010
TA Test Alert S$1101100
MA MIL Alert s1119a10
MJU Loopback Identification S1010001
DsSonye Bataport L8C 0000101
ocu OfTice Channet Unit LSC 01010101
csu Channet Unit 15C ' 00110001
HL222 HP222 L8C gigoolit
1.BE Locpback Enable g10i01i10
UMCQ Linassigned Mux Channel S00) 1000
DMl Data Mode Kle ERSRERY
FEV Far-End Voice 01011610
(I15C = Loopback Select Code OXXXXXX 1)

Assignment of the [isst bit is for 36 kbit/s, For sub-rale
operation (2.4, 4.8, 2.6 and 19.2 kbit/s) rom & DSOA interface
the [irst bit is & one in all cases. For sub-rate chanacls when
interfacing at DSOB this bit position contains one bit of the
sub-rate Framing sequence and is designated S,

Releasing a Latched Loopback
The DSGDP, OCL, Chan and HEL222 latehed loopbacks are

refeased by sending 2 seconds of TIP bytes. The MJU loopback
is refeased by serding 2 scconds of CMI bytes,

o DDS Secondary Channel

Interlenve Factor : DDS socondary channel is fransnsilted by

Specifications

modifying every 3rd control bit (hit 8)
Test Patterns :
511-bit PRES
204 7-bit PRBS
Note : These both contain the secondary channel training
sequonce of 6 consecutive zeros.

Profoecel 1 As with primary DDS channels, data can be
transmitied as received over the rear-panel serial link.

Note : A preamble of 6 conseculive zeros must be transmilted to
initialize secondary channel reception. Transmission of twelve or
more conseautive ones will cause the secondary channet roceiver
Lo drop out.

Loophack : Only latching loopbacks ave used to test a secondary
channel,

Primary Duafa : When a secondary chansel is transmitied, the
primary channel is ifled with random dara,

MNote : When testing the primary channel the sccondary channe!
s idle.

o Special DDS Codes

When any of these special codes are svlested, the EXFC key is
required to start the generalion,

Predefined Codes: .
D1 P2 D3I D4 DS D6 DT CR

M1 SRS S R U S S S 1
OCU L/B 6 ¢ 1 0 1 0 1 0
CHANNEL L/B ¢ 0 1 0 1 6 6 o
DSU L/B 6 0 ! 0 1 1 0 0
T 0 0 ¢ 1 L 0 1 0
LBE o L ¢ 10 1 10
1BV 0 ! i ] | 0 | ¢
TA ¢t 1 0 1 1 6 0
MA ¢ P 1 1 6 0 1 u
UMC 0O 0 o t 1 0 0 0
BLOCK D 6 6 ¢ 1 0 1 ©
RLS ] ] i I i o 0 0
ASC o 0 0 Lt 1 1 @0
TEST 6 0 0 I 1 1 0 0
o0% 0 0 o4 t 1 g 1 0

Column 27 assignment is for 56 kbit/s operaticn. For sub-rate
operation (2.4, 4.8, 9.6 anct 19.2 kbit/s) from a DSOA interface.
the lirst bit is 2 one in all cases. For sub-rate channels when
interFacing at DSOB. this bit position vontains one bit of the
sub-rale Framing sequence and is designaled 8

Settable Code

in addition to the above codes. any other code can be transmitled
by selecting SETTABLE CODL

For sub-rate operation (2.4, 4.8. 0.6 and 9.2 kbit/s) from a
IIS0A interlace. the First bif &s a one in all cases, For sub-rate
channels when inlerfacing at DSOB. this bil position contains one
bif ol the sub-rale [raming sequenve and is designated 5. All
ather bits are selectable.
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Specifications
ERROR ADDITION
o DS1/DS1C Error Add

Error Types
Binary (Logic) Errors : Any DS1/DS1C test paliern.
Aay DS datalink test paltern.
Bipolar Vielation/Code Errors
Frame Ervors : T1DM, F-bits and 241h timeslol,
SE, FU bits and Fs bits.
ESY, Fe bils.
It only. Fi bits,
CRC Ervors @ ESE only.

Insertion
Single : SINGLE ERROR key allows insertion ol single fogic,
BPV. Frame or ESF CRC errors.
Ralio :
Logic and BPV :Mx 10N where M= 1 to S and N = 3 to &
variable i unit steps,
CRC: 121079 (o 4.6x1 077, selected by seiting corresponding
DBER @ the range 31074 to 1x10°8.
D& Thru Mode : Logic errors are added in the range 9 X o3
to 1x 1078,
Notes :
Frame errors can be added oply singly.
Pratalink errors (USF and "L only™) can be added only singly.
T1DM R-channel errors can be added onty singly.
i output Framed then logic error ratio is wii data bits.
Logic error insertion does not cause bipolar violations. CRC or
frame ervors. Both 0 to 1 and 1 to O conversions are included
without violating the |5-zere constraint in DSE sighats.
Bipolar violation insertion does not cause logie, CRC or rame
errors.

CRC ervor insertion does not cause bit orrors.

Automatic Protection Switch (APS) Test
Based on BPV insertion. Five states are sequenced using the
NEXT key:

START

NO TRANMNSFER

TRANSFER

NG RESTORI

RESTORE
In the START state no bipolar violations are inserted. For cach
of the other states. BPV error ratios are ndependently sclectable
in the range Ix! 03 to 951073, The states are seqquenced using
the NEXT key, Valid Uor both AME and BEZS, (Selected set
common for DS1 and DS1C

DS0O TX Error Add

Type : Logic bit, byte or sub-rate frame errors. Sub-rale frame
vrrors apply only with sub-rate cases of DS DSOB. They
canao! be added with secondary channe! selected. Logic bit oy
byte errors cannol be added when remote word or prolocol
analysis is sclocted.
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Single : The SINGLE ERROR key allows insertion of single
logic, byte or sub-rate frame ervors. With logic selected. each
suceessive pross of the SINGLE URROR key causes the insertion
pasilion 1o rolate through the set of valid dala bit Jocations.
(Ratio error add is provided for Dataport testing)
Insertion Methaed : With the DS (ormats, DSOA and DSOB bit
ervors ave inserted onky in the data bids, i nel in the status or
sub-rate Framing bits.
With DS interleaved Joopbacks. logie bit and byfo ervers are
inserted only in the data bytes. NOT in the code hytes.
Datapor! Test : For lesting 2.4, 4.8 and 9.6 kbit /s Dataport
error correction. every twentieth set of byte iterations can be
errored in the Tollowing ways
(1) 2 inevery § byles inverted derror correction should sope

1 00%).
{2} 3 inevery 5 byles inverted {error correction should lail

1 0%,
For festing 19.2 kbit/s error correction, 1 amd 2 bit errors are
added 10 the Ust data byte and ity associated parity byte in the
S-byte rame. The receiving equipment should error correct sil
ErFOFs,

DS1/DS1C THRU MODE

Function : In this mode, a signal applied to the DS1/DSIC RX
{aput passes through the instrument and s retransmitted rom
the DS1/DS1C TX Ouiput. When the interface is DS, timeslots
can be accessed for measuremen! as described in the Receiver
DS Timeslot Extraction section, and data can be inseried in
timeslots as described in the Transmitier DS Timeslot Insertion
section. Al DS1C interface points, the THRU mode offers only
monitoring aveess,
Frame : In the THRU mocde the cetransmitted frame Formal is
always the same as the received formal
Received rame bifs are retransmitted unmodilied. Hence frame
errers are preserved. The only exception oceurs with T1DM
Praming when the Rwchannel is being stimulated,
While the receiver is nol aligned to the incoming Frame the
entire received sigonal is retransmitled unmodiiied. Hence both
Frame steectuve and data present in the received slream are
preserved intact.
In DS operation where insertion is selested, the insertion
cemmences after Trame alignment has beon achieved.
Code : In the THRL mode the veivansmitted line code is always
the same as the received line vode.
The retransmitted line code s regencrated. Any received code
errors are not retransmitled,
Pelay : This depends on the line code as Tollows

AMIE : ~4 hils,

BRZS: ~20 bits,
Protection ¢ In the eveni of a failure of the instrument power
sourco & [ail-safe relay provides a metafiic connection bofween
the RX and TX posts to provide (yaltic confinuity. Alse in the
THRU mode protection against tral'fic corruption is provided by
an INSERT field which reverts to OFF on selection of ANY
new insert configuration, During insertion only the data may be
modiled.



ESE CRC : Whon a DS signal with IS framing is being
retransmitted the CRC is vecaloudated {lo take account of any
timeslol insertions), However. lor every teceived CRC error an
error is inserted in the retransmitted stream o preserve
end-to-end CRC-monitoring acouracy.

DOS with Seconddary Channel : The insertion of DDS or
Dataport primary channel data will corrupt any received
secondary channel data pertaining to that customer.
Conversely, the insertion of DS secondary chanoel data wilk
corrupt any received primary channel data pertaining to that
customer. The received primary channed data will be overwritten
witls randem data.

RECEIVER

DS1/DS1C RECEIVER

DS1/DS1C Input Modes
Termipated/monitor,
Bridged.

DS1/DSIC RX Input
Connector Type : WECO jack to aceopl WECO 1ype 3110 plug.
Impedance :

Terminated : 100 Q % 5% balanced (nominaly

Monitor : 100 £2 £ 5% batanced (nominaik

Bridged : 1 k&2 £ 5% balanced (nominal)

D&1/DS1C RX Rate

DSH Rate: 1.544 Mbit/s 2 130 ppm.

PSIC Rate: 3.152 Mbit/s £ 30 ppm

Jitter Tolerance : The input will operate withoul error in the
presence of a signal with a jitter content within the nominal
masks shown. These specifications apply for data with
maxitiunn zere runs of 14,

. 084
B|eww 20 dB/decade bit rats
Pr-pk h Hope
Amp '
{bits '
026 |- vl - %
1 i)
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(bits}
035 [« wvumnban 0

i
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DS1/DS1C RX Level
Terminaled/Monitor : 80 mV to 5.5 V peak.
Bridged : 800 mV peak (minimum).

Safe operating maximum 10 'V peak.

Specifications

DS1/DS1C Preselectable Levels

DSI Levels:
DSX-1 : 3.0 V peak + 600 mV, at pulse center,
DEX-MON : As for DEX-1 less 20 dB.
DS-LO 1 As for DSX-1 bt with toss due te the equivalent of
655 reet {200 m) of ABAM cable.
DS-EO-MON @ As for DS-LO less 20 dB.

DSIC Levels :
DSX-1€: 3.65 V peak £ 850 mV, at pulse center.
DSX-MMON £ As For DSX-1C less 20 R
DS-18Y 2 As Tor DEX-1C but with loss due to the equivalent
of 635 Teet (200 m) of ABAM cable.
DS-LO-MON : As for DS-LO less 20 ¢B.

DS1/DS1C RX Level Measurement
The received DS or DSI1C leved can be displayed in pesk volis.
The positive and negative peaks are displayed simultaneously.
isplay Formal : XXX V,
Accuracy 1 ¥ 0%

DSX : One L8B = 77 mV,

DS-LO:One LSB = 77 mV.

DSX-MON : One LSB = 39 mV,

DS-LO-MON : One LSB = 3¢ mV.

Bridged Mode : One LB = 390 mV.

DS1/BS1IC RX Line Code

AME BBZS

Decoding Ralbes :
AME: 4| @ | and -1 » 1.
BEZS : OVIOV ] » 000000, +1 » { and -1 » I cxcepl in
GvIigv L,

DS1/DS1C RX Framing

1381 Format @ 507 604 P only; ESE Fex T1DM (DDS)
unframoed.

DS1C Format : Framed or unframed.

D51/DS1C Frame Synchronization Criteria
DSt (T'1DM)
Reframe : 5 successive correct timeslot 24 byles Pollowed by
14 successive correet It bits followed by 6 successive correet
Fs bits.
Frame Loss 1 3 inany 12 stccessive Frames containing errors
in either the [ bits or thneslot 24,
NS1(SF)
Roframe @ It bils - 14 successive error-free.
Frame Loss : FU bits - 3 in any 7 erroved.
Multif rame : Fs bits - 6 successive crror-Tree,
Multiframe Loss : Is bits - 2 in any 4 errored.
DSt (ESF)
Reframe : Fe bits - 14 successive srvor-free,
Frame Loss : Fe bits - 3 in any 7 ervored.
DS ('t ondy)
Reframe : Ft bils - 14 successive error-{ree.
Frawe Loss ¢ I3 bits - 3 in any 7 errored.
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Specifications

DS1C Reframe :

I’ Bits : 8 error-free. then

M Bits : next "0 § 1 X" sequence error-froe,
NS1C Frame Loss @

F Bits : 3 in error between sucoessive M4 bits, or

M Bits : 3 errors in any 3 consccutive "0 F 17 seguenees.
Mudtilevel @ IF the RX configuralion reguires synchronization at
more than one level thie syne processes occur sequentially with
the above criferia.
FSF False-Framing Protection : When ESF raming is sclocted
this feature is aclivated by selecting CRC measurements in resul
B. A messape "FALSE-FRAMING PROTECTION ACTIVE" is
displayed in the Results section of the CRT, With this feature
aclive, the complete syne process is
- 14 suceessive erroi-[ree Fe bits.
- One or wore srror-free CRC checks in the following

degisecond.

DS1,/DS1C RX Data

Patterns : PRBS 220.1, (204131 7+1=0) a t4-zero limit may
be selected,

B-bit word fully programmable,

All-ones word.

Mote | H the input sipnal is DSTC framed, then this signal must
be formed by stufTing, multiplexing and serambling two DS§1
digroups.

TratTic : The input sipnat may he live traffic for all but logic
error measursments,

DS1/DS1C Pattern Synchronkzation Criteria

Sync Loss ¢ Syne loss is deemed £0 have oveurred if the ervor
ratio exceeds ~ /6 as measured over a docisecond.

Byne Gain @ Sync is regained alter 40 ervor-Tree clock periods,

DS1 Timestot Extraction
DS Fimeslot Format :

Multi-customer DS (DSOR)

36 kbil/s single-customer DDS,

Dataport single-customer {exeept 36 kbit/s)

56 kbit/s cireuit-switehed (PSDO).

G4 kbit/s clear channcl.
For 56 kbit/s cirenit-switched operation the format is
DBEDIDDDS where

12 is data

S is signaling bit {[rames 6, 12 ¢tc} €8 = | in other frames)
For the othier formats refer to the DSG RX Format section.
Timeslot Dafa : When demultiplexing of the RX Input to
channel or DDS customer level is selected, then the channet or
customer data may be selected as For the DSO Receiver.
With 56 kbit/s PSI( selected, the choice of test patterns is the
same, As with clear channel and 56 kbit/s DDS, the daia
received is not available Tor protovol analysis.
Data inversion may be selected for the receipt of mverted data

from a PSIXC loepback. Note thal in this casc Lhe signafing bits
are not inverted,
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DSOA Synchronization Criteria :
Syne Gain: Byte 1 = byle §.
Syviae Maintenanee 1 100 error-free byte comparisons before
24) with ervors (hyte comparison is byte | with byte 5)
Sync Loss 1 20 errored byle comparisons bel'ore {60 which
are crrec-free,
DS0B Synchronization Criferia @ Il the RX configuration
requires demultiplexing at a lower level (ie DXOB (o single-
customer), the mulli-customer Frame syne criteria are as
described in the DIDE Sub-Rate Frame Synchronization Criteria
section,
Lrrer Correction : If the RX configuration requires )
demultiplexing to a 4 kbit/s cliannel carrying 2.4, 4.8, 9.6 ar
19.2 kbit/s dataport service (DSUA), error correction can be
selected. Note that error correction is not available for a
56 kbit/s dataport channel. Error correction for 2.4, 4.8 and
4.6 kbit/s is compatible with TA-TSY-G000535. Error correction
for 19.2 kbit/s is compaiible with CB-INC-100.

DS0 RECEIVER

DSD Bipolar Input
Validity : All DSO.
Modes : Terminated; monitor.
Connpector : WECQ Bantan.
Impedance :
Ferminated : 100 2 balanced {nominal),
transformer-coupled.
Monitor : 2 k€2 balanced (nominal). iransformer-coupled.
NS0 RX Level : DSX-0. The sampling threshold is set to sample
DSX-0 at 1.2V above or below zero level,

DDS Logic Input
Yalidity : DSOA,
Prirection : Near; Par.
With the DSOA inferlace selected 'or both TX and RX, 1he
selection of Near or Far is commoned with the {ransmitter,
Connector : WECO Bantam - Tip = Near, Ring = Far,
Impedance @ | { k82 unbalanced {nominal).
[nput Levels :

TTL High : » 2.0 V (Logic 8§).

TTL Low ;< 0.8 ¥ (Logic 1),

DS0 RX Rate
64 kbit/s (nominal).

DS0 RX Clocks
Shared with DSG TX Clocks - see secrion in Transmitier
specilication.

DS0 RX Format
DPS DSOA :
KDDL For sub-rate secvices (2.4, 4.8 or 9.6 kbit/sy
DDDDDDDC for 36 kbit/s service
where D is daia.
C is contlrol or status
X is dor't care.
19.2 kbit/s is compatible with CRAINC-100



DDS NSO
SDDPRDDC Por sub-rate services (multi-customer) (2.4, 4.8
or 9.6 kbit/sh
DDDODDDRC for 56 kbit/s service
where D is data,
C is control or status,
§ is stb-rale rame seguence.
19.2 kbit/s is compatible with CB-INC-100.
Clear Changel : DDDDDDDD where 1) is data.

3SO RX Data

Patterns @
51 [-bit (29-1) PRBS, (D9+D5+1=0),
2047-bit (21 1-1) PRBS, (D1 [+19% [=D).

Bils 1 and 8§ restricted For
All-ones word }

DDS: bit 8 rostric for
8-bit word. {ully programmable it 8 restricted for

PRI

P'rotocol Mode @ Received data is output over the rear-panct
serial datalink but ne internal measurements {bit, frame, etc) are
available. However, ALARM duration measuremoents and bit
monitor funclions are available simudtancously.

This feature is not available with alternating loopbacks.
Alternating Loopback : While testing using allernating
loopbacks, fest pattern scicetion is restricted to:

51 1-bit PRBS (D9+135+1=0),

2047-bit PRBS (D1 1+D9+1=0)
For these fest patierns a choice of "Continous™ or "IFrom
Allernating Loopback” is of Tered in the receiver, The latter must
always be setected when receiving [rom an alternating DS
loopback.
it is nof assemed that the test patiern bytes have maintained
Lheir byie identity throngh the loopback process,

S0 Pattern Synchronization Criteria

Syne Loss : Sync loss is deemed to have oceurred if the error
raiio as measured over a decisecond exceeds ~1/5.

Syne Gain ¢ Sync gain is deemed to have ocourred if the error
ratio as measured over a decisecond is less than ~1/5.

DDS Sub-Rate Frame Synchronization Criteria
Syne Gain : Searches [or 20 consecuiive correct frame bity in
the {ollowing sequenuves according Lo the servics rate:
01100 for 9.6 and 19.2 kbit/s.
0110010106 for 4.8 kbit/s.
OLI00EOT00LIT000GT00 [or 2.4 kbit/s,
Syne Loss :
2.4, 4.8 and 9.6 kbit/s - 2 frame errors in any 6 frame bits,
19.2 kbil/s - 4 consecutive rames in which cach has at least
i frame bit in error,

DDS Secondary Channel

tnterleave Factor @ DS secondary channel s imgplemented by
modifying every 3rd control bil (bit B).

Sync Gain : Locks to an initialization sequence of 6 conscadive
zeros in the secondary channel,

Sync Loss : Loses syne on detecting 12 consecutive ones iny the
secondary channel. A search For a Following initialization
seguense commences automatically,

Specifications

Fest Patterns : 51 1-bil PRBS; 2047-bit PRBS.
Protocel : As with primary DDS channdls, the received data can
be transmitted over the rear-panel serial link,

ALARM INDICATORS (front panel)

These indicatlors are Hluminated whenever the alarm condilion
exists. They are NOT hierarchical.

Tl indication remains for 500 ms beyond the duration of the
alarm condition.

The following alarm conditions are indicated :
Signal Loss
DSI1C Frame Loss
DS Frame {oss
DDSOB rame Loss
Lrrors/Hits Detevted
Pattern Sync Loss
Yellow Alarm
Al
X-J3it el to zero)

ERROR DETECTION

DSIC
BPV /Code. Frame, Test Pattern bit errors.
igroup : Frame errors
TIDM : FF bits and Frane bits in iimeskot 24,
SI°: It and Fs.
ESF: Fe.
it only : I'1.
CRC errors {ESE onty).
Test patteen bif errors,
Bigroup Datalink ; Test pattecn bit errors {ESF, and "FL only").
Pigroup TIDM R-Channel : Test pattern bit ervors.

DS1
BEV /Code, CRC (ISE only), Test Pattern bil evrors.
IFrame eriors -
TIDM : ¥ bits and {rame bits in timeslot 24,
&F : Ft and Fs.
PSF @ e,
Fioonly @ FL.
Notfe : Code Error Rules
AM]I : Lach BPVY = one error.
BR7S 1 Fach BPV not contained in OV 10V 1 = one error.

DSH Datalink

Test Pattern hit ervors,

Datalink types:
ST Uramving - 4 kbit/s dalalink,
It only raming - 4 kbit/s link.
THM Framing - § kbit/s.

DS1 Timeslot Extraction
Test Patiern bif errors.
DS sub-rate Frame errors (2.4, 4.8 and 2.6 kbit/s DSOL
DS Timestot Format :
Multi-customer DDS {DSO1).



Specifications

56 kbit/s single-customer DS (efore ervor cosrection).

[2ataport sub-~rate single-customer (before or alter eror

correctionh

56 khit/s circuit-switched (PSDC).

64 kbit/s ¢lear channel
Tror 56 kbit/s cireuit-switched operation the formal is
DLODDDDRS where

I} is data

S is signaling bil (I'rames 6, 12 etc) (S = ] in other frames)
For the other formats refer to the D80 RX Format scction,

DS0

DSOB (DDS) : Sub-rate Praming errors {except 19.2 kbit/s and
36 kbil/s). Customer level test patiern bi errors, Secondary
channel lest pattern bit errors.

DSAA (DDS): Test pattern bit ervors. Secondary channel test
paitern bit errors. ‘

Clear Channel : Test paltern bit ervors.

ERROR PERFORMANCE
MEASUREMENTS

o Real-Thme Clock

Fundamental Period : 1 decisecond (nominal).
Settability : £ 50 ppm at 25 °C (nominal).
Si:ﬁrility : Crystal-controfled -0/+30 ppm including 5-year
aging.
Disglay : Displays ol time and dale are prosented on Page 4 of
the CRT.
TIME Format : Time 14 hes 31 mins §2 secs {oxaniple).
DA'TE Format : Date 24 Jansary 1987 {cxaniple).
‘Both can be sel at any tine {time display resolution | second).
Battery Back-Up : The real-time clock ang calendar remain
operational during tine powsr Failures and whes the inst rument
s switvhed of .

Elapsed Time

Function ; The instrument can monitor the time which has
elapsed since the stasl ol a gating period, This {acility is
available in all GATING modes,

Display ¢ In these modes the ELAPSED TIMI display can be
selected for display.

o Gating Periods

Modes
Marual : Controlled by START/STOP key.
Interval: START key conlrols starl of gating period. Lad of
gating period normally controlled by the internal timer but this
can be overridden by the START/STOP key.
Minimum Interval : | second,
Maximum Interval @ 99 days 23 hrs 59 mins 59 sees,
Resolution : 1 second.
Repeat Interval : START/STOPR key controls the start of he
First gating period. End of gating periods normally contealled
by the interpal timer but this can be overridden by the
START/STOP key. The START/STOV key ends the seguenee of
pating periods as well as terminating the current gating period.
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Mininwan interval : | second,
Maximum Interval: 99 days 23 brs 39 mins 59 secs.
Resolation : 1 secoml
Shor( {repeats) @ As For Repeat Interval but with a shorl period
reslricted to a choice of | second, |5 seconds, 5 minutes or
15 minwtes.
Pead Thne : Ia repeal modes there is NO dead time hetween
galing periods.
Power Failure 1 In the event of a loss of line power Lo the
instrament during a gating period, measurement resulls and
sutlings ave retained in non-volatile mowmory. When fine pOWLY
veturns Lhe instrument automatically confinues gating [rom the
point i the period reached &l the thne of inlerruption.

o Measurement Results

Two error types van be aceimulated sinstltancously whepever
twe Lypes of esror can be present. These must be chosen prior
to the start of & gating period, Two selected results, Resull A
and Result B, may be displayed simultansousty.

The form of display. eg Async EI'S, can be chosen before. during
or al'ter a gating period.

Error Results
Error Count :
Display Format : 7-digit display For < 10,000.000 errors:
2-digit mantissa, 2-cigit exponent display for > 10,000,000
CITOrS. -
For CRC error counts, an incorrect CRC checksum is counted
as olie elrrnr,
Error Ratio:
Display Format : 2-digit maniissa, 2-digit exponent display.
For CRC error ratio results, the number of clocks is used as
the base. For al other ratic results. the number of bits
sampled is used as a hase.
Error Setonds : Both synchronous and asynchronous.
Error-Free Seconds : Asynchronous.
% Error-Free Seconds : The number of error-free seconds
expressed as a pereentage of the atmber of seconds in the gating
petio.
Display Formaf ; XX XXX X% or 160.00%.
Validity : Valid l'or all gating modes and errar types.

Display Update

Single Modes ; Non-expenent {ormat displays update every
100 ms fo show the cumulalive result,

Expoenent format displays update every second to show the
cumulative resulf.

Repeal Modes : The displays spdate only at [he snd of cach
paling period, Consequently no reselts are displayed during the
first gating period.

Result Hold @ Aftor a single gating period or set of gating
periods (repetitive} the Final resull is heid until a new galing
period is infliaiedh H the configuration is modilied in the
meantinee the previous result remains until the now gating period
is initiated,



Error Analysis

These measuremetts are based on CCITT Recommendaiion
G821, Analysis is available for all evvor sourees and gating
modes,

% Availability : The number of available seconds during a
gating period expressed az a pereeslage of the number of
efapsed secomds,

Availability is as defined in CCTTT Rec. G821, A system
becontes "avaifable” when the error ratio measwred in | second
intervals is better than 1x10°3 for 10 or more consecutive
geconds, it minimum available period is 10 seconds.

A system becomes "unavaitable” when the error ratio measured in
1 second indervais is greaier than 1x1073 for 10 or more
consecutive seconds,

For the purpose of determining availability, pattern foss, frame
Joss and sigral loss scconds are simply considered as seconds with
error ratios excceding the availability threshold, Power loss
seconds are discarded,

I CRC errors are being analyzed, {he availability criterion is
320 CRC ervors in a second This CRC error rate corresponds
to a BER of 1x10°2 with rapdomly distribuled bil errors.

% Unamih{biiily ¢+ The number of unavailable seconds during a
gating poriod expressed as a percentage of the namber of
clapsed seconds.

% Severely-Errored Seconds @ The number of seeonds during
the available tine in a gating period which have an error ratio
worse than the availability threshold expressed as a percentage
ol the available fime expressed in seconds (as per CCITT Rec
GEZI

% FS : The numbes ol seconds which contain ¢rrors during the
available thne in a gating period expressed as a percentage of the
availahle time in secolids.

% Degraded Minates : The number of 60 second (1 minute)
inlervals (exciuding severely-crrored seconds) during which the
error ralic is worse than a threshold le{i'(’ expressed as a
pereentage of the available time i minutes (excluding severely
errored seconds).

Consecutive Severely-Errored Sceonds (CSES): 3 109
conseculive severely-errored secomxs.

Severely-Errored Seconds (SES) 1 A count of the number of
seeonds during the available time in a gating period which have
an error ratio worse than | x 1073,

Error Secomds [Asynchronous) : The number of seconds which
contain errors during the available time in a gating poriod.
Degraded Mintes : The number of | minute intervals
{exciuding seversly-errored seconds) during which the error ragio
is wotse than 1 x jo6,

Alarm Duration
The Following alarm durations are measared in seeonds :
{nstrunent Power Loss
Signal Loss {excopt Tor DS0 Clear Channel)
AlS DS | and [381C signais)
PR IC Frame Syne Loss
D5 Frame Sync Loss
DSOS Frame Syne Loss
Patiern Sync Loss

Specifications

DS1 JITTER MEASUREMENTS
(Option 001)

Jitter Amplitede Measurement
Range 0.00 to 12.060 UI pk-pk (nominaly in 0.01 Ul steps.
Accuracy specillied in range .00 to 10.00 UL pk-pk.
Intrinsic Jitter : < 0.02 VI pk-pk (typical) at 25°C
< 0.06 Ul pk-pk 0 10 30°C.

Basic Aceuracy: 3.0% & 0.03 Ul + paiic;'n dependency.
Internal Filters:

P : 2 Hzto 40 kHe

HY1 + LP: 10 Hz o 40 kHaz

HPZ + LP: § kilz to 48 kHz
Filter Tolerances :

Upper Cutoff LP : 40 kifz £ 10%,

Lower Cutoff LP: 2 Hz £ 70%.

Lower Cutoff HPL : 10 Hz £ 10%.

Lower Cufeff HIP2 : 8 kHz £ 10%.

Jitter Analysis
Hit Threshold : Can be set in the range 0.05 to 10.00 UT pk-pk
{resohdion .01 UL pk-pk)
Hit Count : Totalizes the number of times the measured jitter
exceeds the hit threshold during the measurement itlerval,
Display Format : 7-digit display for < 10,000,000 hits,
2 digit mantissa, 2-digit exponent display for > 18,000.000
hits.
Hit Bl Count : Totalizes the number of DS| clock periods
during which the measured jitter amplitude exceeds the hit
threshold during the measerement interval
Display Format ¢ 7-digit display For < 10,000,060 hit bits,
2 digit mantissa, 2-digit exponent display for > 10,000,000
kit bits.
Jitter Hit Bit Ratio : The ratio of the DS1 hit bit count 1o the
total number of D81 bits in the measuarement interval
Jitter it Seconds : The number of sevomds in which the hit
threshold has been excoeded at least once during the
measurement inferval (Measured asynchronously.}
Jilter Hit-Fiee Seconds : Converse of Jitter Hil Seconds.

DS1 FRAME SLIP MEASUREMENTS

Method : The HP 378 73 measures controfled frame slips. This
is accomplished by inserting 2 PRBS ina 36 or 64 kbil/s
timeslot of a DST sigeal, passing the signal through the network
or switch snder test, then recognizing whwn & 7-bif or 8-bit slice
of the PRI is duplicated or deleted.

Duplicated Frames are indicated as positive frame stips, Dudeted
frames are indicaled as negative Frame slips.

Valid : Valid when the receiver is set to measure a PRIS in
either & 64 kbit/s Clear, 36 kbil/s Switched ar a 56 kbit/s DIIS
chanuel,

Interface : DSIC, D31 and DSO.

Display : Simuftancous count of "Positive" and "Negative®
eontrofted frame stips.

7-13



Specifications

DATA LOGGING

Logging Device

Internal Printer - this is the delault device. Fxterns] F1P-18
prinier in listen-atways mode.

Remole Conlrel : When logging to an external HP-IR printer
remote is restricted to RS-23 2-C since the HP-1D port must be
set to talk-only in order to drive the exierpal HP-IB printer,
Note : When using the internal printer, no ot put s avallable to
external primlers and vice versa.

Infernal Printer
Type : Impact, 24-colnmn,

Capacily : Approximatety 6 006 fines per paper roll (19 metres),

Print Modes
Manual : At any time the mansal PRINT key can be used o
cause the displayed "resuils” {(Results, Analysis, Alarm Durations.
RX Level or Monitor Word) to be prinfed on the selected deviee,
Note that Lhis is the only case in which the RX Level and
Manilor Word are jogged.
Log During Gating : Logs time of occurrence and aumbor of
ervors/jilter hits in the errored seconds/jitter hit seconds
measurement selected for Resull A, The result may be lopged Cor
every errvor/hit second, or only when the error ratio or hit b
ratio in 1 second cxeecds a preset threshold ix16N, where N
van be set in the range 2 to 7.
Alarns : With logging switchied on, the prinder abways peints the
occurrence of an alarm change, ie a change in the state of :

Power Loss

Sighal Loss (s or Dty

External Clock Loss (DS 1 or DSO)

{ixcess Feros

RX Level too high or low

RX Level imbalanee

AlS

Yellow Alarm

X-Bit ‘

Frame Syuac Loss (DS 1, Digroup, MEA, D81 or Sub-rale)

Pattern Sync Loss

Frame Slips
As wilh normal {riggered logging. these alarm printouls wre
printed in a single fine fogether with o timestamp,
An alarm printout is also given Tor any alarm which is active at
the slart of a single gating period or sequenee of repetitive
gating periods,
Squelch 1 A printsquelch mechanism s implemented such that
errvor/hit second printouts oveur on a maximem of 14
consecutive seconds. On the oceurrence of the next trigger-ree
second, the number of elapsed trigger-seconds is printed together
will the total nuember ol ervoss fur hits) accumulated during the
squeleled period.
End of Gating Summary : 1ogs measurement results, ervor
performance analysis and alarm durations always or when
Result A exceeds a threshotd 1x107N, where N can be sel in the
range 2 to 7. The user may chaose to log ail rosults or only these
sefecied For display.
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PROTOCOL ANALYZER PORT

Application
Permits direet connection of a profocol analyzer such as the
HP 4932A, When this mode is selected, the infernally-generated
test pattern is substitoted with the protocol analyzer test pattern.
The 1P 37871 acts as a DS channel aceess unit allowing the
following channels {6 be accessed :

64 kbit/s clear channel

2.4, 4.8.9.6 and 56 kbit/s DDS primary and secondary

chanatls,

138t Exdended Super-Frame (ESF) 4 kbit/s datalink.

DS E Super-Irame (819 4 kbit/s s bits.

DS} T1 Data Multiplexer (THOM) £ kbil/s Rechasnel,
Conneetor 1 24-pin D-shell,
Function : Full duplex, TX and RX clocks supplied, no
hendskake lines,

GENERAL

REMOTE OPERATION

Type
LIP-IB or R8-232-C. Lither can be selected and configured on
Page 5 of the CRT.

HP-1B |
Implementalion : SH1: AL T5 TEO: L4; LEQ; SR RLI;
PPO. DCL DTG CO.

Moades :

ADDREUSSABLE : When the HP 37871 is operated with an
external conlrotler the addressable mode allows control of
front-panel Menciions except the HP-T1Y address and the POWER
switch, All current results and lags are available and a local
lockont facility is provided. There is no remote control of soreen
paging.

TALK-ONLY : This mode permits the TEP 378 70 to be used
without an external controlies, It is intended Lor the ouiput of
restles Lo a peripheral such as & printer. o this mode the format
and {requency of resufts are as set up For the internal printer
operation.

RS-232-C

Connection : Hardwired or Modem.
Puplex : Half or Full, Gniy Fall Duplex is available il hardwired
is selected.
Hamdshake : Xon/Xol F {Fulf Duplex onlyy
RX Only : P 37878 paces rate at which it receives data by
senrding Xon/Xofl.
TX Ondy & Controller paces rate at which HP 37878
transimits data by seading Xon/Xof!.
RX & TX 1 As For both above,
Enqg/Ack ; On/joff,
DTR On/Off 1 For users who require manual control of DTR
this lield can be brought into the display by selection of an
internal DIL switeh.



Baud Rate: 300, 600, {200, 1§00. 2400, 4800, 9608, or
SLLECT.

CI High Rate: 300, 660, 12600, 1800, 2400, 4800, 9600.
CI Low Rate : 300, 600, 1200, 1800, 2400, 48006, 9600.
Parity | Even. Qdd, ongs or zeros.

Stop Bits: | or 2,

POWER SUPPLY

Mains Input

Yoltage Ranges : 88 to 127 V AC, nominally 120 V AC
176 to 254 V AC, nominally 240 V AC.

Line Freguency : 48 to 66 11z

Power Comsumption : Approx [ 10 VA {both ranges)

DC Battery Input (Option 002)

Voltage Range : -40 to -57 V DC nominally -48 vV DC.
Power Consumiplion : Typically 70 Watls,

Earthing : The positive pole of the DO supply wilt be grounded.

PHYSICAL

Dimensions
130 wun high; 425 mm wide: 420 mm deep
(5.12 x 16.73 x 106.54 inches).

Weight
10.4 kg {23 Ib).

Environment
Operating Temperature : § o 50°C.
Storage Temperature | -40 to 75°C.

ORDERING INFORMATION

STANDARD INSTRUMENT

The HP 37878 is supplied complete with :

- DRIC/DST/DS0 interfaces

- Imternal printer

- 1P-IB and RS-232-C remote control

- Protocol analyzer inerface

« Front and rear panel DDS external clock interlaces
- 81 external clock interface

- An exlra DST/DSIC Outpul on rear panel

- R8-232-C and protocet analyzer port test piug
- Power ¢ord

-~ Front panel cover

- Front panel haichles

« A set of Operating and Service Manuals

Specifications.
OPTIONS

Option 901 - DS Jitter Measurement
Adds D31 jiter measurement and analysis capability to the
HP 3787D.

Option 602 - DC Power Supply
Allows the HP 37871 to be powered from a -4 10 -537 V DO
supply in addition 1o AC line power operation.

Option 909 - Rackmount Fittings

Allows the HI* 37878 to be Fitted in a [9-inch wide equipment
rack. The instrument Front panef cover is not supplied with this
Option.

Option 910 - Additional Operating and Service
Manuals

One set of Operating and Service Manuals is supplied with the
HI* 37878, This Option provides an extra set.

Option K81 - 32-way DSX-1 Output Unit
This special unit adds & Turther 32 DSI outputs 1o the
HF 317878

Option K02 - 64-way DSX-1 Qutput Unit
TFhis special unil adds a further 64 D8I outputs to the
HP 37878

ACCESSORIES AVAILABLE

HP 15668A - Front Panel DDS Ciock Cable,
5-pin DIN (female} to 5-pin DIN {(female), 3 metres (10 eet)
long.

HP 15668A-HO1 - Front Panel DDS Clock Cable,
5-pin DIN {femalk) to S-pin DIN (femalo), 12 metres 406 feet)
jong.

HP 15669A - Rear Panel DDS Clock Cable,
Q-pin Dtype {male) to 9-pin D-type (male), 3 metres {10 foet)
fong.

EIP 15669A-HO1 - Rear Panel DDS Clock Cable,
9.pin D-type (maled to 9-pin Dtype (male) 12 metres (40 feet)
Jong.

HP 185670A - Bantam (male) to Bantam (male)
Cable, 3 metres (10 fect) long,

HP 15513A - WECO 310 (male) to WECO 310
{male) Cable, t metre (3.3 leet) long.

HP 15513A-HO2 - WECO 310 (male) to WECO
310 (male) Cable, 3 metres (16 fout} long

T'ransit Case - HP Part Number 9211-26558
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Installation | 8

Introduction

This section provides installation instructions for the Hewlett-Packard Model HP 37878 Digital Data Test
Set and its accessories. This section also includes information about preparation for use, packaging, storage
and shipment.

Preparation For Use

TO AVOID THE POSSIBILITY OF INJURY OR DEATH, THE FOLLOWING
PRECAUTIONS MUST BE FOLLOWED BEFORE THE INSTRUMENT IS
SWITCHED ON.

(A) NOTE THAT THE PROTECTION PROVIDED BY GROUNDING THE
INSTRUMENT CABINET MAY BE LOST IF ANY POWER CABLE OTHER
THAN THE THREE- PRONGED TYPE SUPPLIED IS USED TO COUPLE THE
AC LINE YOLTAGE TO THE INSTRUMENT.

(B) IF THIS INSTRUMENT IS 7TO BE ENERGIZED VIA AN
AUTG-TRANSFORMER 'TO REDUCE OR INCREASE THE LINE VOLTAGE,
MAKE SURE THAIT THE COMMON TERMINAL IS CONNECTED TO THE
NEUTRAL POLE OF THE POWER SOURCE.

(C) THE POWER CABLE PLUC SHALL ONLY BE INSERTED INTO A SOCKET
OUTLET FROVIDED WITH A PROTECIIVE EARTH CONTACI. THE
PROTECTIVE ACTION MUST NOT BE NEGATED BY THE USE OF AN
EXTENSION CORD WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

Power Requirements

The instrument requires a power source of 115V AC (+6%, -27%) or 230V AC (+6Y%, -18%), 48 to 66Hz
single phase. Total power consumption is typically 110VA.

Instrumeats containing Option 002 can aiso be operated from an external DC power source in the range
40V to -57V DC (see DC Battervy Operation on Page 8-2). Power consumption is typically T0W,



Table E~-1, Remote Control Messages (continued)

Default Settings

1250 Clock Source

“DCS

n=FRONT or 1

n=REAR or 2
"DCSI’?II

6-16. 6-30

FRONT

RX Dataport Error Correction

"DEC n"
n=0For{
n=0Nor |

"DEC?

6-33

O

TX Dataport Error Rate

I!DER n"
n=0F or §
no=LOW or 1
a=1HGH or 2

"DER?EI

OFY?

TX DBS Link Type

"DLT n"
n=SINGLE or |
n=MULTEHor 2

|tDLT"I?

SINGLE

TX EBrror Add Method

"EAD n®
n=8INGLE or 1
n=RATE or 2

"EAD?"

SINGLYE

TH Frror Add Rate (Logic, BPV /Code)

'?.EAR n!l
n= 1Lgi-8 to 9.0E-3
HEAR?“

1.9E-8

TX Evrror Add Type

"EAT n"
n=0Forf
n=FLOGH or |
n=BPY or CODE or 2
= FRAME or 3
a = SUBFRAME or 4
n=EBSF_CRCor 5
o= DATAPORT ur 6
tt= BYTL or 7
n=APSor 8
n = ENCODING w9

!IEAT?”

OfF¥

BOH Encodlng Erroes

"EER n"
n=QIF ur ¢
n=0Norl

HEER‘?II

G-28

OFl

Quipul Blapsed Time

"ELP?

f-d47

N/A
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Default Settings

Tabte E-1. Remote Control Messages (continued)

Error Code (Common Capability)

"ERR?"

6-32

N/A

Frame Slips Result Request

"FSL? n"
n=POSITIVE or }
1= NEGATIVE or 2

6-46A

N/A

Gating Period

‘GPR d,hmg"
d=0 16499
hhe=B1a 23
m=¥1o39
s=@to 59
R?GPR?H

00.00.00.01

Gating Type

"GTY n"
it = MANUAL or ]
n=SINGLE or 2
n=REPEAT or 3
n=8SHORT 1Sor 4
o= SHHORT _1550r 5
n=8HORT_5Mor 6
n=SHORT_ _15Mor 7

lIGTY?H

6-42

MANTIAL

TX HLEONY Presence

"HLP n"
n=NOor §
n=YESort

"HLP?

NO

Oulput Hub [

"HUB? n"
n = PRESENT or |
n = PREVIOUS or 2

6-47

N/A

RX D86 Termination

I!IQT nl’l
n = TERMINATED or |
a = MONITOR or 2
"WTT

6-31

TUERMINATLD

RX DS1/DSEC Raput Level

1L n"
n=AUTO or |
n=D8X or 2
1= BDSX_MON or 3
n=bS 10or4
n=D8_LO_MONorS
n = BRIDGED or 6

“I g L?'El

6-30

AUTO




Default Settings

Table E-1. Remote Control Messages (continued)
1 DSBA Termination "TAT " 6-31 TERMINATED
n=TERMINATED or }
n = MONITOR or 2
n = LOGIC_NEAR or 3
a= LOGIC_I'AR or 4
ﬂIAT‘?“
RX DSAB Termination “IBT n" 6-3 1 TERMINATED
n = TERMINATED or
n = MONITOR or 2
I|IBT(?I!
ldertification (Common Capability) "D 6-52 N/A
TX Timesloi Inscrtion "INS n" 6-19 OFF
a=0ITor ¥
n=0Nor!
TENST
RX Jitter Filter (Option 061 only) "JFL. n" 6-40 L
pn=LPor1
no= LP_HPI or 2
e LP_HP2 or 3
l!JFL"?I’l
RX Jitter Filter Threshold (Option 00 1 enly) "JFT n" 6-40 8005
n=§0.051w0 18840 Ul
ﬂ}l u l‘(;ll
Koy Query {Common Capability) KEYM 6-53 N/A
TX DSO Loopback Type “L.BO n" 6-21 NONE

n=NONE or ¢#
n=ALT_DSU or |
it = ALT _CUHAN or 2
p= ALT_OCU or 3
n=ALT_RPTor 4
n=ALT_HLYGor 3
= ALT_DSHDP or 6
= LAT _DSEDP or 7
nw= LAT _OCU or §
nam LAT_C8U or 9
n=LAT_HL222 or 16
= LAT_MJU of 11
"L.BOT™




Default Settings

Table E-1. Remote Control Messages (continaed)

TX DS Loopback Type "L.B1 n" 6-21 NONE
1= NONI or @
n=IN_LINE or |
n=IN_NETWORK or 2
n= DL LINEor3

0= DL_NETWORK or 4
n=DL_PAYLOAD ur §

"LBI ?u
Return Fo Loval (Canvmon Capability) "LCL 6-53 N/A
Log Puring Galing "LDG n" 6-49 OFF

n=0F or§
n= ERR_SUEC or INT_SEC or |
n=RATIO or 2

"L.DG?
Log During Galing Threshold "L.DT n" 6-49 LB 42
nw2lo7
LDT?
Logging Device LDV o 6-48 HP37878

n=THPI787B or |
n= HP-IBor2

HL{)V?QI

Log at End of Gating "LEG n” 6-48 ory
n=QF or
n=ALWAYS or 1
n= RATIO or 2

“LEGT
End of Gating Summary Contents "LES abed” G-4 8 OVEOrTOLT
a=0r¥ or @ o1
a=8ELECTED or |

a=Allor2
b=0FFor 8
b= SELECTLED or 1
b=ALLor2
c=OFF or
¢ = SELECTED or |
c=ALL or 2

d=OFF or 8
d=0OMNor |
"LES?”
Log at Trd of Gating Threshold "LET n" G-48 TA-242)
n=2to?
"LET?"




Default Settings

Table E-1. Remote Control Messages (continued)
MU Loopback Identification "LHBM 6-4GA N/A
Log On Demand "L.OD" 6-49 N/A
Logging ON/OFF "LOG n" 6-48 OF1
n=01or#
naONor |
"LOGT
Output Latching Loopbrck Mapouds "MAPY 6-47 N/A
R¥ Measuroment Source A "MAS n" 6-36 N/A
n = 8SCEC_CHAN or 1
n=CUSTor2
n=SUBRATL or 3
IlMAS?ﬁ
Measurement Source B "MBS " 6-38 OFI
n=0FFord
= SEC_CHAN or |
n=CUsTor2
n=SUBRATE or 3
n = TEVESLOT o5 4
n=DsGor 5
n=DSEA or 0
n=PSI or7
i =DATALINK or 8
i = DIGROUP or 9
n=D8tor {@
n=DSICor 1
n=R_CHANor 12
"MBS?"
Measuremen Display "MDS n" 6-51 RESULTS
n=RESULTS or |
n = ALARMS or 2
n=PRT_MONarl
o= INP_ELIIV or 4
n= ANALYSIS or §
no= SLIPK or 6
"MDS?
TX Multipeint Junction Unil Operations "MJU n" 6-20 N/A

e SELECT or |

n=TEST or 2

n=[ND _TisTor3

n = BLOUK or 4

fio= UNBLOCK or 5

n=RELEASE or &
MUY




Defauit Settings

Fable E-1. Remote Control Messages (continped)

n=TIDMos |

0= S ar P4 oor 2

n=FTor3

n=ESar I'T or 4
"RIFY"

Insteuenent Mode "MOD n" 6-16. 6-30 TXE&ERX
n="TX&LRX or |
n=THRL or 2
MOD?
Output Monilar Word Resuli "MON? 6-46A N/A
RX Measurement Type A "MTA n" 6-36 LOGIC
n o= LOGK or
n=BPVorCODE or 2
n = FRAMING or 3
n = ISF_CRC or 4
n=JITTER or §
*MTA?Y
RX Measurement Type 1B "MTB n" 6-3% LOGIC
n = LOGIC or |
n = BPV or CODE or 2
fr = FRAMING or 3
n=ESI_CRCor 4
n=JITTER or 5
"MTB?
Option Query (Commton Capability} "opPTM 6-33 N/A
Proteet Panel "PRP o" 6-50 ON
=0l or @
n=0Nor |
"PRPY
RX DS /DSIC Coding "RI1C n" 6-30 AM!
n=AMI or |
n=B8/Sor2
"R1CY
RX DS 1/Digroup Framing "RI1F n" 6-31 81
n=0Q0rorg




Table E-1.

Remaoate Control Messages {continued)

Default Settings

RX Pattern Type "RCD n" 6-34 PRIS_ 29
n=PRBS_20 or |
r= ALL_ONISor 2
B=58LETTABLE or 3
new PRBS_ 2047 or 4
n=PRBS_511or}
o= TRAFFIC or 6
IIRCD?II
RX PS1¢ Framing "RCF n" 6-30 ON
n=001"org
n = ONor |
!lRCF‘,I!
Recall Pancl "RCL " 650 N/A
n=6io9
RX DS#B Customer Rate “RCR n" 6-33 9.6 kbits (3)
n=116]
!IRCR?QI
RX DSOB Customer Number "RCU " 6-33 1
n=ito2
IlRCU'?ﬁ
RX DDS Channel Type "REC n" 6-33 PRIMARY
n=PRIMARY or ¢
1= SECONDARY or 2
1|RDC?1I
RX Digroup Number "RDN n" 6-32 I
n=lor?
"RDN?
RX Data Type "RDT o 6-34 PATTERN
n = PATTERN or |
n = PROTOCOL. vr 2
TIR DT"II
Ready Code (Common Capability) "RDY? 6-53 N/A
Reviston Date (Common Capability} "REVY 6-53 N/A




Default Settings

Table E-1. Remote Control Messages (continued)

RX Interface Level "RIN n" 6-30 DS

n=ISICor |

nw DR or 2

n=D8IBer 3

n= DSPA ar 4

n=D8For s
UIRIN?!!

Cutput Jeter Result A (Option 001 only) "RIA? n" 6-45 N/A
= HIT_COUNT or |
n=HE_CCUNTor2
n=113_RATIOor 3
n=HIT_SE(Sor 4
= HITI_SICS or §
n=PK_TO_PKoré

Quiput Jitter Result B {Option 041 only) "RIB? n" 6-45 N/A
n= HIT_COUNT or |
y=1D_COUNTor 2
n=HE_RATICor 3
i = HIT_SICS or 4
n=HITY _SE(Sor 5
n=PK_TOG _PK or 6

Redease Loopback "RLB" 6-22 N/A

RX 1.copback Data "RLD n" 6-14 NO_1L.o0P

= NG _LOOP or ¢

= LOO0P or i
HRLD‘)’]

RX Measurement Select "RMS n” 6-32 DY

n=0ITa#

n=D51Cor |

1= DIGROUP & 2

e DS ord

n=DREB or 4

= DSBA or 5

= PSDC or ¢

n=153 or 7

N = DATALINK o 8

ey CHANOor 9

= R_CHUAN o 18
HRMS?H

Remote (Common Capability} "RMT" 6-54 N/A
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Table E-1. Remote Control Messages (continued)

Default Settings

RX PSIXC Pattern Inversion "RPl »" 6-33 OFr
n-0OFFor g
n=ONor
"RPI™
Reguest Service (Common Capability) "RGQS n" 6-54 PRR (31
= NONEor g
s RQC or |
n=PWR or 2
1= FPS o 4
n=5Ch or 8
ne=RDY or 16
n=ERR or 32
n=ROS or 64
n=MSGor 128
no= LOG or 256
n=ALlor 512
n=AL2 or 1424
= 100G or 2848
a = GIP or 4496
n = 0OFF
n =N
"RQST
RX DSBA/DSOB Data Rate "RR# n" 6-31,6-32 9.6 kbits (3)
n=1tu35
"RRAYT
Cutput Result A "RSA? n" 6-45 N/A
n=COUNT or |
n= RATIO or 2
n=8YNC_ESor 3
n= ASYNC_EBSor 4
n = ASYNC_EFSor §
n=PER_LISor 6
Outpul Resule 13 "RSB? n" 6-45 N/A
n=COUNT or |
n=RATIOor 2
n=8YNC _ESorid
= ASYNC_ES or 4
n= ASYNC_EFS or 5
n=PER_LFFN or 6
Resot (Commaon Capability) "RST" 6-53% N/A
RX Settable Word "RSW ’bbbbbbbb " 6-35 tgralgie

b=for Forfors

HRS“,?!
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Default Settings

Table E-1. Remote Control Messages (continued)

RX Timesiot Number "RTS n" 6-32 t
n=1tu24
"R'{‘S‘?t'
Quiput, Input Yoltage Result "RXL? " 6-46 N/A
n = POSITIVE ot ]
n = NLEGATIVIE or 2
RX PRBS Zevos-Limit "RZL" 6-34 ON
Save Pandl "SAY o" 6-30 N/A
ne=flo?
TX Selecl MJU Branch "SBR n" 624 !
n=11o4
,SBR?U
Single rror Add "SEA" 627 N/A
Qutput Signaking Bits Result "SGR 6-47 N/A
TX Signating Dits "SIG xxyy" 6-26 "1y on
x=@or|
y=Worl
f!SIG?“
Status Register A (Common Capahbility) "STAT 6-55 N/A
Status Rogister B (Common Capability) STBY 6-55 N/A
TX Stop DDS Codes STC" 6-28 N/A
Stop Galing sTP 6-42 N/A
Slart Gating "STR" 6-42 N/A
TX DS D8 1C-Digroup raming "TIF n" 6-16 s
n=OFF or @4
= THOM or |
n=8For D4 or 2
n=FTor 3
= ESF or I'L or 4
"'I"l F?"
TX DSBA Interface Mode "TAM n" 6-17

n = BIPOLAR or 1

n = LOGIC_NEAR or 2

n = LOGIC_FAR or 3
'FITIXMA’?I”

BIPGLAR
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‘Yable E-1, Remocte Control Messages (continued)

Default Settings

TX DS1/DSIC Coding

"TCD n"
n= AMI or |
=828 or 2

"TCDY"

6-16

AMI

TX DSLIC Framing

"TCF n"
no= {1 o #
n=0Nor |

“TCF‘?‘"

6-16

ON

TX DSI Clock

“TCL n“
n = INTERNAL or |
n= EXTERNAL or 2
n = LOOPED or 3

‘IITCL.?H

6-17

INTIERNAL

TX DDSYA/DSUB Customer Rate

“TCR n"
n=lio 3
“TCR?

6-19

9.6 kbits(3}

TX DSEA/DSIB Cuastomer Number

"TCU n"
n=|to 20

"TCUY

G-18

TX DBS Channel Type

"TDC n*
n=PRIMARY or }
n = SECONDARY or 2
IQ'I‘DC?“

PRIMARY

TX Dats Type

"TDT "
n=PATTERN or i
n=CODEor 2
0= PROTOCOL or 3
0 = MESSAGLE or 4

"TDTY

PATTIRN

TR DSUA BCH Lincoding

ﬂT'EC 11"
a=0lF or
n=0Norl

!ITE(‘:F’II‘

LBl

Thne

NTIM h,m’sﬂ
fr= @ lo23
m= o 59
s=01o 59
"TIM?

6-13

N/A
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Default Settings

Table E-1. Remote Control Messages (continued)

n=00CU_LB6r2
n=CHAN_LBorl
n= D8 1B o4
n=TIPor 3
n=ELBEor 6
n=FEVor?
n=TAor§
n=MAor?
n=UMCor 4
n=BLOCK or 11
n=RlS5or 12
o= ASCor 13
n=TEST or 14
n=00%o0r 15
n=SETTABLE or to
"TRC™

TX Iterlace Level "TIN n" 6-16 51
neDSICor |
n=Dslor2
n e DSBI3 or 3
n = DSBA or 4
o= DSE or 5
lf"i“IN?!t
TX Number O Intermediate Repeaters (CSU "TiR n" 6-22 G
Loopback) n=%to2
||TIRI"|I
ESF Datalink Message Content TMC *gdddddee’ 6-18% CLIR AT AN
d=gorl
HTMC?II
I:SE Datalink Message Type TMT n" b-18 D)
n=JDIE or |
n= WORD or 2
TMTY
TX Tandem Namber (DSODP Loopback) "TNL " 6-22 i
n=1108
"TN U?II
TX DSBA/DSHE Data Rate "TR@ n" 6-17,6-18 9.6 kbits(3)
n=1f1o5
“TRG?I!
TX 1S Code “TRC n" 6-25 ML
n={CMaor i
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Table E-1. Remote Control Messages (continued)

Default Settings

TX Pattern Type "TRD n" 6-23 PRBS_ 24
o= PRVS_20 or |
r=ALL_ONESor2
n=SETTABLL or 3
B =PRES 2847 or 4
me= PRES_S11ord
= PREPROG or 6
"TRD™
TX Repealer Number "TRN n" 6-22 I
nw ol
"TRN?
TX User Delined Patiern "TRP #H({data)' 6-24 10U x FEtlex) &
data = | 1o 256 bytes of data. 100 x P ex)
1 byvle = 2 Hex Characlers
"TRPY
TX/RX Display Sclect "TRS n" 6-51 RX
n=TXor |
n=RXor?2
"TRSH
TX DD Scttable Code “TSC 7 bbbbbbbb " 6-26 Selpiely
b=Worl os
TSCY
TX Select Loved "TSL n" 6-1R DS
n= D81 or 1
n= DSER or 2
= DSHA or 3
= PRDC or 4
no= 1280 or 3
a= DATALINK or 6
a=Fy_CHAN or?
n=R_CHAN or 8
*TSL™
T Signaling Mode “FSM n" 6-26 SET
= 8ET or 1
n=RETRANSMIT or 2
TEM?
SELYF TEST (Common Capability) "FST” 6-36 N7A
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Default Settings

Table E-1.

Remeote Control Messages {continued)

TX Settabic Word *TSW bbbl ™" 6-24 18181010
b=Horloriors
HTSW?.II
TX Timeslol Number TTS n" 6-19 H
n= 11624
llm;?”
TX Start DDS Code "TXC" 6-23 N/A
TX PRBS_20 Zero Limit "TZL n" 6-23 ON
o= OFF or §
n=0Nor
NTZLQB
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OPERATING MANUAL UPDATE PACKAGE

Operating Manuals with HP Part Number 03787-90001 apply directly to instruments with serial numbers
prefixed 2703U and/or with software version 2726.

This package (03787-90001U0388) updates your Operating Manual for instruments with software version
2822, You can check the software version of your instrument by selecting INDEX display: INSTRUMENT

. ....

. 6

Use this package to replace the correspondingly numbered pages in your manual. Additional pages have a
suffix letter eg 6-46 and 6-46A replace Page 6-46. ‘

The additional features with this software version are as follows:

-

-

Frame Slips measurement added. .
Protocol Analysis available at 64kbit/s DSO and 56kbit/s DSOA and DSOB

Analysis Results include counts of: consecutive severely errored seconds, severely errored seconds,
errored seconds and degraded minutes,

Transmitted digroups can be framed
Direct DDS code changeover available with display of current and next codes.

DSi In-band E\Eetyyqu loopback available in addition o the previous Line loopback {Normal),

DSi ESF Datatink loophack available: ' Line, Network and Payload.

DS1 ESF Datalink idle code or selectable message ‘availabie.

DSODP alternating loopback available N

MJIU latching loopback available.

Remote control alarm reporting extended to cover frame slips, excess zeros and signal loss.

THRU mode error add extended to cover logic errors,
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READ THE FOLLOWING NOTES RBEFORE INSTALLING OR SERVICING ANY

WARNING

INSTRUMENT,

L

IF THIS INSTRUMENT IS TQ BE ENERGISED VIA AN AUTO-TRANSFORMER
MAKE SURE THAT THE COMMON TERMINAL OF THE AUTQO-TRANSFORMER I8
CONNECTED TO THE NEUTRAL POLE OF THE POWER SOURCE.

THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIBED.
IF THIS IS NOT SUI'TABLE, CONTACT YOUR NEARESY HP SERVICE OFFICE, THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUTLET PROVIDED
WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION MUST NOYT
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 voliage selector is set to the voltage of the power source.

(b) Ensure that all devices connected to this instrument are connmected to the protective
(earth) groand.

(c) Ensure that the line power (mains) plug is connected to a three-conductor line power outlet
that has a protective (earth) ground, (Grounding one conductor of a two-conductor outlet

is not sufficient).

{d) Check correct type and rating of the Instrument fuse(s).
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" Introduction to the HP 3787B Digital
Data Test Set

T
“5F avB7B.DILITA

i

Description

The HP 37878 Digital Data Test Set offers comprehensive error measurement capability for the Digital
Transmission hierarchy at the DSIC (3.152 Mbit/s), DS (1.544 Mbit/s) and DSO (64 kbit/s) levels. At DSI
and DSIC it allows on-line nonintrusive monitoring of live digital traffic as well as out-of-service testing.
For testing of digital leased services the HP 3787B also offers a wide range of control and test features,

The unit is designed to monitor DSI and DSIC signals from code, frame, CRC and jogic errors and offers
comprehensive analysis features. DSl Jitter performance measurement is optional. For testing DDS,
Diginet and stmilar services a broad range of facilities are offered ranging from simple dataport mensure-
ments to multipoint junction unit contro! and latching loopbacks with secondary channel.

The HP 3787B is microprocessor-based and is compatible with the Hewlett-Packard Interface Bus (HP-18).
(HP-IB is Hewleti-Packard's impiementation of 1IEEE Standard 488-1978). It may also be controlled via an
RS-232 port. Results may be logged either on the standard internal printer or to an external printer.






Getting Started 1

Introduction

This section gives a brief introduction to imstrument operation and describes how to make measurements.
Practical examples are used to familiarize you with the controls by demonstrating how they are used to set
up and run measurements. You are shown how to read results and obtain a printout. There are some exer-
cises to try on your own, The section is completed with a summary of what you have learned.

Introduction to Instrument Operation

Configuration and Measurement parameters are displayed in inverse video on the CRT display. These are
set using the CURSOR and CHANGE keys. For ease of use the displays are arranged with the most sig-
nificant parameters at the top left hand corner of the screen. When configuring the instrument it is ad-
visable to work from top to bottom and from left to right.

Press the GTartston) key to start the measurement. It will stop avtomatically at the end of the preset duration
but the (ETarTETer) key can be used to override the automatic stop,

The measurement results are displayed during and after the measurement period. A printout of resulis can
be obtained either automatically by presetting print conditions, or on demand with the key.

CURSOR keys —------ Change the position of the cursor on the screen.
CHANGE keys ------ Change the data indicated by the flashing cursor,
START/STOP key --- Starts the measurement running and stops it manually.
PRINT key -=--=---- Prints resuits on the built-in printer on demand.

DISPLAY PROMPTS ADDS SINGLE ERRORS
WHEN EXECUTE IS TO TRANSMITTER OUTPUT
REQUIRED

RECEIVER STATUS PRINTER

TOGGLES
PAGE/INDEX PRINTER CONTROLS

TOQ SET DISPLAY
START HERE reei

;1 SHOWS
- MEASUREMENT
GATING

END HERE m__ |

|
POWER MOVE CURSOR

ON/OFF
CHANGE DATA RECEIVER TRANSMITTER QUTPUT
INDICATED BY CURSOR INPUT
DISPLAY STARTS MEASUREMENT AND DSO CLOCK INPUT

BRIGHTNESS PROVIDES MANUAL STOP

t-1



Getting Started

Start-Up

Before Switch-On

Check that the rear panel voltage selector is set for the power line voltage to be used. Refer to the instalia-
tion section in the Operating Manual.

Switch-On

Connect the power cord and press the switch.

The instrument will run its power-up checks automatically {this lasts approximately 12 seconds). During the
power-up checks the front panel indicators will come on and the beeper will beep. When the instrument
passes the power-up test, the first line of the display will show POWER HAS CYCLED. This message will
be cleared when any key is pressed.

The Ffirst display will be the "INDEX" page with the flashing cursor positioned at the first item.

Normal Operation . . .

Check the state of the gating led above the key. If it is on, press the key to switch it off.

POWER HAS CYCLED

INDEX

Normal Operation ............0ivevunnnd
Stored Panels & Keyboard Lock ........2
Data Logging .. v iininniiniacnnenns c .3
Date & Time .......... cherararseneasas S
Remecte Configuration ........ v naaaaD

8

7

Instrument ID. ...t niennen.
User Conflidence Tests ....covivennnns




Getting Started

Setting the Instrument to the Default State

The instrument automatically starts up in the state it was in when it was last switched off. To start from a
known state you may recall a fixed setup stored in the instruments memory.

Use the CURSOR (& J and {__¥__J keys to move the flashing cursor to!

Stored Panels & Keyboard Lock . . . &
then press the key.

The "Stored Panels and Keyboard Lock” page is now displayed.

Keyboard is Unlocked Beeper is =Off

Select Panel 0

Press EXEC to Recall from Panel O

Last Panel configuration recalled : 0

Use the CURSOR keys to move the cursor to Select Panel . and
use the CHANGE keys to select 0,

Press the key to recall panel 0. Panel 0 is a fixed state permanently stored in the instrument - tater
you will see how to store your own selections in panels | to 9.

Press the kev to return to the "INDEX" page.
Use the CURSOR keys to move the cursor to:
Normal Operation . . . 1
Press again to display the "Normal Operation” Receiving page.

Note that since measurement results are held until a new measurement is started the result of the previous
measurement may be displayed at this stage. The result will be reset to 0 when you start your measurcment.



Getting Started

- SF framing is also known as D4 or multiframe

format

Pattern

“Results.

~ DSt 0} - Result of previous measurement may be dis-

: plaved here.

“Elapsed. Time . 00 Days C0:00:00f - Elapsed time of previous measurement may be
displayed here,

Making a DS1 Measurement and Adding Single Errors

In the first trial run the transmitter is set to add single errors and the receiver to make logic (binary) error
measurements at DS!. The transmitter and receiver are then looped to make a back-to-back measurement.

Selecting the Measurement

The measurement is selected by selecting the results required. As the default state is a logic error count
measurement at DSI, you have already selected what you want by recalling panel 0. All you need to do is
set a suitable galing interval and the type of error to be added,

REMEMBER:
CURSOR keys ~-~-~~- Move the cursor in the direction of the arrow on the key.
CHANGE keys -----~ Change the parameter indicated by the cursor.

Set the display from top left to bottom right.

14



Getting Started

Setting the Gating Interval

Move the cursor to Elapsed Time (at the bottom of the screen) and use the (F&xr ] key to change it to
Bating. Move the cursor to ¥ al and use the (&) key to change it to Interval., Additional fields
will appear in the form DD days HH : MM : 88 (Hours : Minutes : Seconds) to allow the interval to be set.
Move the cursor to the minutes field and use the (®ext_J and (_FEv_) keys to set 5 minutes .

iSelect: DSt

Pattern [SLage  PRES 14-0 Limit “On

- Gating Interval set to 5 minutes,

Setting Single Error Add

Move the cursor to Re¢éiving (at the top of the screen) and press (wexr ). The ! itting settings

are now displayed.
The default siate is "No Error Add"

To enable the ERGLEER) key for the addition of logic errors use the CURSOR and CHANGE keys to set
the display as shown:



Getting Started

nsmitbing:

DS1 Clock

: DSH

Alarms

Leopback (In-band)

Fattern

14-0 Limit :iQ0n

e - Select Logic Error Add and then Single.

Recall the Receiving Display to See the Results

Move the cursor to Ty

ing and press (wext_). The R ing settings are now displayed.

Making the Measurement and Adding Single Errors
Now that both the transmitter and receiver are set to make the measurement, you are ready to run it,

As the transmitter output is active it is good practice not to connect the instrument to the system under
test before this stage.

Connect the TX QUTPUT DSX-1/1C to the RX INPUT DS1/1C with a WECO 310 to WECO 310 cable.

Note: There is an internal TX/RX link which is broken when a cable is plugged in. Disregard the alarm
indications, eg. signal loss, which occur when one end of the looping cable is connected,

Press the key to start the measurement. The gating led above the key will come on,
Press the key several times to add errors to the transmitted signal Observe these errors

accumulating on the displaved Logic Error result, They will also be indicated by the ERRORS/HITS led on
the front panel.



Getting Started

- Error Count results display.

00 Days 00:05:00

You are now making a 5-minute DSI error measurement. To override the selected 5 minute Gating
Interval you may press the Iarisrod key to stop the measurement.
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Getting Started

Making a DS1 Measurement & Adding a Fixed Error Ratio

In the second trial run vou add a fixed error ratio to the transmitted signal and look at error count and er-
ror ratio results during and after the measurement,

Making a DS1 Measurement & Adding a Fixed Error Ratio

If gating is in progress (led on) press (sTARTsTOR,

g and press (CR&5 ). The Trans

1§ settings are now displayed.

Move the cursor-to Logic Error Add 8

& and use the key to change it to

A new field will appear after Ratio indicating the current setting. Move the cursor to this field and use the
CHANGE keys to set the ratio to The transmitter will now introduce 5 errors in 107 clock
periods. You should now have the following display:

Frame
NSt Clock .

DS1

Alarms

Loopback (In-band}

ge PRBS 14-0 Limit - :On

Ra 5.0 E=7] - Set Error Ratio.

Disregard the errors indicated on the ALARMS leds at this stage.
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Getting Started

Setting the Gating Interval

hg and press (mer ). The Rece g settings are now displayed.

Move the cursor to I

Use the CURSOR and keys to set the Gating Interval to 4 minutes as shown below:

Pattern 120 Stage PRBS 14-0 Limit 'On

Results’

2] - Result of previous measurement. This will be
reset to 0 when you press (Sraf1/amon.

~ bs

- Gating Interval set to 4 minutes,

Making the Measurement and Reading the Results
Press the key to start the measurement.
The ERRORS/HITS leds and the Error Count display will indicate each error received as before.

Use the CU

RSOR keys to move the cursor to Error:Cournit and use the key to change it to

"The displayed value is the currently calculated ratio and will be approaching 5.0 in 10-7.
Use the key to display each of the logic error measurements in tur:

Svnchronous Error Seconds
Asvnchronous Error Seconds
Asynchronous Error Free Seconds
% Error Free Seconds

Error Count

Error Ratio




Getting Started

Use the CURSOR and (&t J keys to change Gating

ting to Elapse . The dispiay will show the time
that the measurement has been running. When this reaches 4 minutes the measurement will stop and the
gating led will go off automatically.

You can now use the CURSOR and CHANGE keys to step through all the Logic Error Results.

Pattern

B8 14-0 Limit ;

5.0 E-T} - Error Ratio Result.
With the cursor here the key is nsed to
display each of the Logic Error Results.

DSt

L & to see how
long the measurement has been running.
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Getting Started

Adding and Measuring Different Error Types

In this trial run vou will add different error types to the transmitted signal and see their effect on the
result. You also simulate power and signal loss and see their effect on the Alarm Durations display. Finally
you will look at the Results Analysis,

You are going to measure two types of Error simultaneously. This is done by introducing a second Results
fine.

One of the points demonstrated is that only the type of error selected on the Results display is measured:
logic, bipolar violations (BPV), frame, cyclic redundancy code (CRC) or, with Option 001 instruments, jitter,

As this run may take a little fonger than the last one, the Gating Interval is set to 10 minutes.

Setting up a Second Simuitaneous Measurement

Use the CURSOR keys to move the cursor to Error-Ratio and use the key to change it to
Er otnt. This gives a more immediate indication of error accumulation.

Use the CURSOR keys to move the cursor to the i marker on the line below and press the key to
display 0S1. Move th to the new fields defining this DS1 measurement and use the (35} key to

set them to BPY and E it as shown in the Figure below.

Lse the CURSOR and keys to set the Gating Interval to 10 minutes.

Pattern

- The second simultaneous measurement.

- Gating Interval set to 10 minutes.

Press the key to start a measurement and watch the received errors accumulate.,

Note that the errors recorded are logic errots since you are inserting logic errors in the transmitted signak
No bipolar violations are recorded as you have not introduced any yel



Getting Started

Changing the Type of Error Added

With the measurement still running (gating led on) use the CURSOR keys to move the cursor to Recelving
and use the key to change it to ]

Use the CURSOR and keys to change Lo

0S1 Clock

DS1

Alarms

Loopback (In-band)

Pattern

- Change to BPV Insertion.

Code errors are now being added to the transmitted signal.

Use the CURSOR keys to move the cursor to 1

@ and use the key 1o change it back fo
B 3.

Note that bipolar violations are being recorded on the Results display. Logic errors are no longer being in-
troduced because BPVs are added by changing positive marks to negative marks and negative marks to
positive marks.
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Getting Started

Use the key to set this display to DS1:
Note that signal loss was not recorded during the power loss.

Pull out one of the TX/RX loop cable WECO connectors to produce signal loss. You will see the signal
loss seconds accumulating on the display and being flagged by the ALARM led on the front panel

Reconnect the loop.

- HReceliving

DS1

Pattern

71 - Duration of Signal Loss (seconds).

Use the key to ook at all the Alarm Durations measurements again.

DS! Pattern Loss and DS! Frame Loss may show a slightly longer time than Signal Loss because of the
time required to regain alignment. Move the cursor to Alarm ([ tiphs and use the (wex ]} key to

change it to An&lysis.

i-15



Getting Started

Frame i

Ds1

Pattern

88 14-0 Limit .©On

Result &  DS1 Logic

85.4173
- With the cursor here the kevy is used to
00 Days 80 look at all the Analysis results.

- % Severely Errored Seconds

- % Errored Seconds

- % Degraded Minutes

- Consecutive Severely Errored Seconds
- Severely Errored Seconds

~ Errored seconds

- Degraded Minutes
ese results are triggered only with high error rates, eg. % Availability may be 100% in

Note that s
this test.

Press the key to stop the measurement. You can now repeat the operations to ook at all of the
resuits with the measurement complete. The results are held until the key is used to start another
measurenment.

For a printout of resulis simply press the key. This produces a printout on demand (only Resuits

or Analysis fields currently displayed will be printed.) The printer can be set to produce printouts at fixed
time intervals or under fixed error conditions (see the Printing/Logging Results section).
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Getting Started

What You Have Learned
BEFORE YOU START
Check the transmitter parameters before connecting to the equipment under test.

The setup and operation at power loss is restored when power is restored.

SETTING-UP
The transmitter and receiver are independent.
Set up the display from top left to bottom right.

Stored panels are a quick and easy way to set up the instrument.

BEFORE THE MEASUREMENT
You can check cross-connect voltage levels by selecting RX Level (DSI & DSIC)
You can check path continuity using single error add.

The type of measurement is selected by setting the Results display.

DURING THE MEASUREMENT

Results and result analysis can be monitored during the measurement.

Only the type of error selected in Results is recorded.

You can add errors singly or at a selectable rate.

You can change the type of error added but not the type of error measured.
The receiver configuration cannot be changed.

During power loss only Power Loss Seconds are recorded.

Granwson} controls measurement gating: the key overrides the display setting.

AFTER THE MEASUREMENT
Results are held until the next measurement START.

The key produces results printout on demand.
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Selected Applications 2

Introduction

This section shows how to use the network control and interface capabilities of the HP 3787B in typical
applications, An example of the instrument’s Normal Operation displays is given for each of these applica-
tions. This section does not tell you how to set up the display or give full details of the measurement
capability in any particuiar application. These details are in Sections | and 3.

The applications covered in this section are:

Page
DS In-Band Loombacks .. oottt ettt ettt e e e e e 2-1
Automatic Protection Switch (APS) Testmg ................................................................ 2-4
D Y D L I I LT o o =2 T - S 2-6
LB R aTet g A 2 T T O 2-10
Sub-rate Data Multiplexer (SR DM T ostiig. . v vttt ittt et e et e e v eeranrs 2-14
MIU Branch Selection Bnd T emling. . vu vttt it et ettt es et r s taetranesnereneanasns 2-18
DDS Alternating (Flywheel) LoopmbacKs . .. oo ittt e e 2-24
| 33D R BT (1T et o s L L S 227
DDS Secondary Channel Tesing ... o uunierr it iiir et etire et are et tersareaeanan et treonanses 2-30
PrOtOCOl ALY SIS . .t i e e e e e s, 2.32
Monitoring Signaling Bits and Seizing a Free Timeslot. ... .oiiiiri v et erer et 236

20



Selected Applications

DS1 In-Band Loopback

Application

In situations where DSI Channel Service Units (CSUs) are capable of performing DSI in-band remote
loophack, the HP 37878 can loop-up a remote CSU, perform a bit error measurement and loop-down the

remote CSU.

Measurement Configuration

CUSTUMER PREMISES SERVING OFFICE CUSTOMER PREMISES
I7TR7R

D HETHORK LIN PRYLOAD
g

P ~ BOINT ; | |
. 3 ; f P . ~

i i
T1 tmi A T1 l;}NE I | 561 ! " psx-1 | % :

INTERFRCE 51 |

asx-1 | CSU l e 3 » I / CONNECTOR / | / )
| I b o e

Example: Looping a remote CSU from a customer premises to make a logic error measurement.

This example checks for errors in each of 3 successive 15 minute gating intervals. Typically this should be
less than 20 since 14 corresponds to an error ratio of 10, You can do this by using Repetitive Gating with
a 15 minute interval, and printing an End-of-Gating Summary. See the Printing/Logging Resuits section tor
print selection information. The code and framing vsed in this example are AMI and SF. Set the code and
framing parameters on the Receiving and Transmitting displays.
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Selected Applications

DS1 Loopback, Sample Receiving Display

DS1

RBS 14-0 Limit

Pattiern

0

1. DD Days @

D81 Loopback, Sample Transmitting Display

Fram
DSt Clock !

Ay

Alarms

Loopback (In-band)

Press EXEC % opback

S 14-0 Limit "On

- Set the receive interface.

- You are going to make your measurement on
the complete DSL

- Select the test Pattern.

- Select the measurement.

- Set the measurement Gating Interval.

- Set the transmit interface.

- Insert the test pattern in the compiete DSI.

- Select the Loopback.

Initiate the loop-up by pressing the (&S ) key. "Loopback operation in progress” will flash on the display

while the joop is being set.
Loopback” is displaved.

This takes approximately 8 seconds after which "Press EXEC to Release
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Confirmation of Loopback

You can check that loopback has been achieved by one of the following indicators:
An indicator on the local CSU.
Pattern sync indication on the HP 3787B ALARM indicator.

MNormal levels of error count during gating.
Adding single errors and seeing them detected on the ERRORS/HITS alarm.

Make the Measurement

Press the [startsros) key.

Remember that with Rpt Interval gating the results are not displayed until the end of each gating interval.
They then remain displayed through the following gating interval.

When three results have been printed/displayed press the key to stop the measurement.
Clear the Loopback after the Measurement

Press the (EEc_) key. "Loopback operation in progress' wiil flash on the display for approximately §
seconds while the loop is being cleared.
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Selected Applications
Automatic Protection Switch (APS) Testing

Application

Checking the capability of an automatic protection switch (APS) to change between the primary and
standby lines at specified code error rates,

NOTE: The HP 37878 is capable of performing an APS test in both THRU and TX & RX modes. The
normal method using THRU mode is used in the Tollowing example.

Measurement Configuration

A typical APS test configuration is shown below.

psX~-1/1¢C

&

STANDBY LINE {

¥

—f—
RPS
——

.

378786

[ ]

PRIMARY LINE {
—_+—

L 4

00000

RX TX

Example: Code errors are introduced at four independently selectable error rates to check the APS
switching characteristic. A typical switching characteristic is shown below where points 1 thru 4 cor-
respond to the error rate thresholds set on the HP 3787B.

©®
®
©
©

Standby L —teas I. No Transfer - APS remains on Primary Line
bine 0 Y 2. Transfer - APS switches to Standby Line
E E ; E 3. No Restore - APS remains on Standby Line
[ ! ' 4. Restore - APS returns to Primary Line
4 13 ] '
1 ] r ]
Primey 1/ | VAR
L.ine N t t '

Increasing Error Rate

The code and framing used in this example are AMI and SF framing. These must be compatible with the
line and switch being tested and may be set on either the Receiving or Retransmitting displays.

Set the No Transfer, Transfer, Restore, and No Restore ratio thresholds appropriate to the protection
equipment type. An error free signal is transmitted in the Start state.
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DSX-0A to DSX-1 Test, Sample Transmitting Dispiay

- Set the transmit interface.

D30 Clocks

Loopback

Test

- Select the test Pattern,

DSX-0A to DSX-1 Test, Sample Receiving Display

- Set the receive interface.

Timeslot 23 s kbit/s - Demultiplex the Timeslot to be tested.

Pattern - Select the test Pattern.

Of - Select the measurement.

DS0A Logic

- Set the measurement Gating Interval.

Make the Measurement
Press the key.

Remember that you can display Alarm Durations, Analysis, the Received Word (Monitor) and the received
DS1 voltage level (RX level) by changing the field. '

2-7



Selected Applications

DSX-1 to DSX-0A

The DSX-1 input port of the TIDM is connected to the HP 37878 DS1 transmitter which stimulates the
timeslot under test. The corresponding DSX-0A output of the TIDM is connected to the HP 3787B DS0
receiver which performs error measurements on .

For this test the HP 3787B must drive the TIDM input with a DS! signal whose
frequency is locked to the DSO clock supplied to the TIDM and the HP 3787B.
This ean be achieved in two ways:

1) Supply a DSI clock at the correct frequency to the HP 37878 rear-panel external
clock input and setect Ext DSI Clock.

2) Supply any DSI signal at the correct frequency to the DSI receiver input and
select Looped DSI Clock. (The Receiver interface must not be set to DSIC),

DSX-1 to DSX-0A Test, Sample Transmitting Dispiay

~ Set the transmit interface.

Insertion On D31 Clock

Timeslot 28 DSOA - Select the DS1 Timeslot to be tested.

Loopback

Test

- Select the test Pattern.




DSX-1 to DSX-CA Test, Sample Receiving Display

DSO Clocks HF

- DSOA Terminated
bit/s Service

DSO0A Logic HEF

Select Fdima 1
{(No error correction)
Pattern
“Res

Make the Measurement

Press the key.

Selected Applications

- Set the receive interface.

- Select the test Pattern.

- Select the measurement.

- Set the measurement Gating Interval,
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Dataport Testing

The HP 37878 allows vou to measure the performance of Dataport cards installed in channel banks. This
can be done from DSOA to DSOA or DS! to DS by looping the channel bank. Alternatively by using the
multiplexing/demultiplexing capability of the HP 3787B you can make half-channel measurements (ie.
DSOA to DSI and DS1 to DSCA).

Measurement Configuration

The D4 channel bank clock source must be set to "LOOPED",

— D4 e Y15 4

TT|  CHANNEL 74
votce ! BAnNk T CHANNEL
EHRANELS | + vorce ! BRHK <
H
! CHANNELS |
1

—i

" lpso pe
) bEx-1 Dsc DPI

CLEERHI < BSX~1
CLOCR G610}
R
TG REAR PRNEL

DDS CLOCKS

PSX-QR

Dsx-qon

D NOTE: 37878
1 DSC CLOCKS REQUIRED, E]

R T BSC [P = RS0 DATAPORY coood

oIy = DUTPUT INTERFACE UNIT &x ’ Tx

Example: Test a DSO Dataport (DSO DP) card in a 4 channel bank using the half-channel method. The
9.6 kbit/s rate has been chosen for this example.
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SHDM DSX-0A to DSX-0B, Sample Transmitting Display

psSoO _Clocks

Test

SRDM DSX-0A to DSX-0B, Sample Receiving Display

bSO Clocks

Select Customer 08 ©8 kbit/s

0

Legic

Selected Applications

- Set the transmit interface.

- Select the test Pattern.

- Set the receive interface.

- Select the customer under test.

- Remember to select the same test Pattern as on
the Transmitting display,

- Select the measurement.

- Set the measurement Gating Interval.
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Make the Measurement

Press the key.

If the other inputs to the SRDM are not connected, an all zero pattern may be detec-
ted in the DSOB. This will result in the SIGNAL LOSS led being illuminated.

Measurements are valid in this condition.

Example: DSX-0B to DSX-0A

Select the DSOB Customer Number on the Transmitting display. This slot will be stimulated with the selec-
ted test Pattern; the other slots will be filled with TEST code.

SRDV DSX-0B to DSX-0A, Sample Transmitting Display

kbit/s Service
DS0O Clocks

3 kbit/s

Loopback

2-16

- Set the transmit interface.

- Select which customer to stimulate with the test
Pattern,

- Select the test Pattern.



SRDM DSX-0B to DSX-0A, Sample Receiving Display

PS0A Terminated
5 kbit/s Service

“Resullsy

DSOA Logic LE

Make the Measurement

Press the key.

Selected Applications

- Set the receive interface.

- Remember to select the same test Pattern as on
the Transmitting dispiay.

- Select the measurement.

- Set the measurement Gating Interval.
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MJU Branch Selection and Testing

Application

You can select, test, block, unblock and release all branches of a DDS Maulti-point Circuit. You can loop-
back a selected branch or an MJU, Testing is normally performed downstream from a DSX-0A cross-
connect bay by routing each Multi-point Junction Unit in turn. Using the drop and insert capabilities of
the HP 37878, vou can also access the circuit at TL

Measurement Configuration

37878

[:] BRANCH
BRANCH

t
LA L 1L : B BRANCH

i psx-on - 1
A /. w5 P

i CROSS e A MIU .

| CONNECY . 3

. BAY 4

DSO CLOCKS

HUB & 03 ’ HUB B os‘ { WUB € 07
1D CODE 00000011 ID CODE 00000101 10 CODE 00008113

Example: Select HUB C branch 2 from the HUB A DSX-0A cross connect bay, perform a loopback,
make a measurement and release the loopback.

Select Branch

The first operation is to establish the route through the system to the chosen branch. You do this by set-
ting the transmit display for the branch of the first MJU, in this example branch 4, and pressing the
key, When the branch has been selected, the Hub A 1D code is returned and is displayed in the
"Present” field. You then repeat the operation for branch 3 out of Hub B and branch 2 out of Hub C.
This sequence is shown on the following Transmitting displays:

NOTE

The Receiver Pattern must be set to for the transmitter to dis

play the HUB-IDY's.

Branch Selection, Sample Displays

- Set the transmit interface.

DSO Clocks
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{Last branch selected X)

Present HUB-ID XX
Previous HUB-ID XX

Press EXEC to select branch

(Last branch selected 4)

Present HUB-ID 03
Previous HUB-ID XX

Press EXEC to select branch

{Last branch selected 4)

Present HUB-ID (3
Previous HUB-ID XX

(Last branch selected 3)

FPresent HUB-ID 0S5
Previous

HUB-ID 03

{Last branch selected 2)

Present HUB-ID 07
Previous HUB-ID 05

[wove ]

Selected Applications

-Select Branch 4 out of Hub A.

- Press to select Branch 4.

- Branch 4 has been selected.

- Hub A ID code (03) has been returned.

- Select Branch 3 out of Hub B,

Press to select Branch 3.

- Branch 3 has been selected.

- Hub B ID code has been returned.

- Repeat the selection process for Hub C
Branch 2.
Press (“exec_) to select Branch 2.

- Branch 2 has been selected.

- Hub C ID code has been returned.

If the receiver is configured to receive routing acknowledgments and fails to receive
the correct acknowledgment within two seconds of EXEC the message "MJU
ROUTING FAILED" is displayed and the display remains as XX and X respectively.
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Selected Applications

Test Branch

BS0 Clocks

- Select Test Branch

{Last branch selected 2)

Present HUB-ID 07
Previous HUB-ID 05

Press EXEC to test branch - Press to enter the Test mode,

- At this stage the branch can be tested point-to-
point but normally this is done by looping back
the selected branch,

Loopback |

Test

Setting Loopback and Test Paltern, Sample Display

Loopback |

MAPX - Select the type of Loopback.

Test

Press EXEC

- Select the test Pattern.

Press to loop-up.

For information on Latching Loopback acknowledgment see Page 2-28.
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Set up the Receiver and Make the Measurement

Select the Receiving display, and set it to correspond with your transmitted test signal. Select the required
Results and the Gating Interval.

Press the key to start the measurement.

Setting Measurement, Sample Display

- Set the receive interface,

DSC Clocks

- Remember to select the same test Pattern as on
the Transmitting display.

DSOA Logic 0] - Select the measurerent.

- Set the measurement Gating Interval
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Selected Applications

After the Measurement

Select the Transmitting display and press to release the loopback, Change
and press to end the test and cancel the test route,

Releasing the Loopback, Sample Display

 kbit/s Service

050 Clocks

Loopback
Test

Press EXEC | - Press {__exez ) to Release the Loopback.

Ending the Test, Sample Display

, kbit/s Service

DSO Clocks

- Sefect End Test

{Last branch selected 2)

Present HUB-ID 07
Previocus HUB-ID 05

Press EXEC to end test - Press to End the Test and cancel
the test route,

If after testing a branch you wish to leave it blocked simply select Block Branch instead of End Test. See
the following section on Blocking and Releasing,
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Blocking and Releasing

After selecting a particular branch, you can block or unblock it. This is done by selecting a branch (HUB C
branch 2 in the example below), selecting Block Branch or Unblock Branch and pressing [_Exec_ ).
The "Release All" function is nsed {without a previous Branch Select sequence) to release all downstream

branches.

Branch Block, Sample Display

S0A
| kbit/s Service

DE0 Clocks

- You can select Block Branch
Unblock Branch

{Last branch selected 2) Release all

Present HUB-ID 07
Previous HUB-ID 05

Press EXEC to block branch - Activate your selection by pressing (_exec ).

With Block Branch selected both the current and previous HUB-ID are displayed
together with the selected branch number of the current MJU. Until EXEC is pressed
these displays remain as confirmation of the route selected using BRANCH SELECT,
If no branch selection has been attempted or a branch selection has not been
acknowledged these displays default to X,



Selected Applications
DDS Alternating (Flywheel) Loopbacks

Application

You can set an alternating {flywheel) loopback in the DDS network at any of the points shown in the
measurement configuration below and then make a measurement.

Measurement Configuration

37878 ALTERNATIVE INTERFACE POINTS
) {050 CLOCKS REQUIRED

l AT CROSS CDNN&ET)

GOoOGQ

Dsu

Py .
Lt =

I
DSX-1 | T1D#) DSX=-0B | SREM| DSX-0R | OCU (

"
. %

v
L 4

L 4

SEKh/s
REPEATER

4
F

mmwwlﬁﬂiﬁga

ocu

REPERTER! inéul
(58Kb/s ONLY)

SO

(ESBOL TTETRLN Pf eI E;f IEC

3
nsone INTERFRCE POINTS
v

D4
BANK

ocy
I ocu

i
DSX-1 i DSX-0Bi IsHX .
I nse nSX~0 B S DSX-0R

HL.9BNY

[T

Example: From the DSX-I cross-connect, loopback at the Office Channel Unit (OCU), make customer
togic error measurements and release the loopback.

Select the Loopback details on the Transmitting page and press EXEC to initiate the Loopback.

In this example Logic errors are being measured over a 5 minute Gating Interval
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DDS Latching Loopbacks

Application
You can set a latching loopback in the DDS system at any of the points shown in the measurement con-

figuration below, make a measurement and release the loopback. With multipoint DDS circuits, the M3U’s
cau also be looped.

Measurement Configuration

37878
ALTERNATIVE INTERFACE POINTS
(DhS0 CLOCKS REQUIRED:
I i
CoC000 D50R TJI'L
RX T D4 D4 D
A ¥ BANK BANK BRANK LOCAL
DS¥%—-1 =<5 HSX~0 T TL LINE = LOooR G
e P e [T, " Bé ? " i
— ——y( + — —L—d
3 ‘I i {
i | 1
Frmm e - t :
LOOPBACK POINTS——p= |DSC DP HL 222 ocu csu
' I
3
]
E
H
HLz22 ¢ <
._pmm. L
ocu [
15MX L
ooy [
T gcu [ DSOR
0s0B
TTL

ALTERNATIVE INTERFACE POINTS

Example: Access at a DSX-1 cross-connect and loopback the second DSODP Dataport. Make logic error
measurements on a 24 kbit/s customer circuit and release the loopback.

The HP 3787B can also access at DSOA and DSOB cross-connects and at DSOA logic access points. With
DS0 access DS clocks must be supplied.

If you wish the loopback to be acknowledged select the Receiving display and set the Pattern to Return
Codes. This ensures that MAP codes returned from a successful loopback will be displayed on the
Transmitting display.
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Selected Applications

Latching Loopback, Initial Receiving Display

- Set the receive interface.

- Select the timeslot parameters and customer
number,

- Select the Pattern to DIIS Return Codes to ob-
tain the Mapcode on the Transmitting display.

On the Transmitting display select the point at which you wish fo loopback the circuit, in this case the
second DSODP unit. Press EXEC to actuate the loopback,

Latching Logpback, Sample Transmitting Display

- Set the transmit interface.

Insertion On

- Select the timeslot parameters and customer
number.

DsOB

Timeslot ﬁm
Customer wﬁ

o-Polat.

Loopback 'k - Select Loopback.
Tandem Number
Teot H,:, i

Press EXEC

- Select the test Pattern.

- Press to loop-up.

If you have selected DDS Return Codes on the Receiving page a successful loopback attempt will result in
the display of "MAPO.(DS1) indicating a lineside DSODP loopback has been achieved,
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Selected Applications

For the various types of latching loopbacks MAP codes are returned as follows:

DSODP (dropside), i.e. D80 side
OCu
HL222

DSODP (lineside), i.e. DSI side
CSU (channel)

A

#

MAP! (XI110110X)

MAPO (X001001X)

If an attempt is unsuccessful or if the Receiving display has not been set for acknowledgment (DDS Return

Codes) the display will remain as MAPX.,

Latching Loopback, Sample Receiving Display

- Remember to select the same test Pattern
as on the Transmitting display.

- Select the measurement,

- Set the measurement Gating Interval

Make the Measurement
Press the key

Releasing the Loopback

When you have completed your measurement release the loopback by selecting the Transmitting display
and pressing the key. (Ensure "to Release Loopback” is displayed before you press e )
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DDS Secondary Channel Testing

Application

You can access and test DDS secondary channel, either end-to-end or by using latching loopbacks. The HP
3787B can access the network at the DSX-0A, DSX-0B or DSX-[ cross-connects or at DS0A logic access
points,

Measurement Configuration

DRSS ClL OCKS ol

37878

]

veoge
RY X

- nso --{- e
psx-on | P i: T1 LINE
g bl

!

L.OOPARCK
POINT

Example: Interface at the DSX-0A cross-connect on a 2.4 kbit/s point-to-point circuit, Loopback the first
Dataport and measure secondary channel logic errors.

Secondary Channel Test, Sample Transmitting Display

- Set the transmit interface.
{ kbit/s Service

050 Clocks

Loopback
Tandem Number of Unit
Test

MAPX - Select the Loopback,
~ Select Secondary Channel,

Press EXEC #

- Select the test Pattern.

Press to loop-up.

For information on Latching Loopback acknowledgment see Page 2-28.
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Selected Applications

Secondary Channel Test, Sample Receiving Display

tedl - Set the receive interface.

DSO Clocks

Select Secondary Chahnel - Demultiplex the test data.
(Error Correction LOfi

. Remember to select the same test Pattern as on
the Transmitting display.

0§ - Select the measurement.

Sec Chan Logic 7

T D0 Days QR:05:00} - Set the measurement Gating Interval.

Make the Measurement

Press the key.

Releasing the Loopback
ack” displayed and press (_exc_J.

Select the transmitting display with "Press EXEC to:

Practical Aspects of Secondary Channel Testing.
1. During secondary channel testing the primary channel is stimulated with random data.

2. Latching loopbacks are always used, alternating flywheel) loopbacks are not compatible with secondary
channel testing as they would corrupt the C-bit modulation.
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Selected Applications

Protocol Analysis

Application

You can perform protocol analysis by using the HP 3787B as a channel access interface between the net-
work under test and a protoco!l analyzer. The network can be accessed at the DSI, DSOA and DSOB cross-
connects and at DSOA logic access points,

The HP 3787B can provide protocol analysis access to:

1.

2.

5.

6.

64 kbit/s DSO Clear Channel and 56 kbit/s DSCA and DSOB

DDS subrate primary channels at 2.4, 4.8 and 9.6 khit/s.

DS subrate secondary channels at 133 1/3, 266 2/3 and 533 1/3 bit/s.
DSt standard frame (ID4) 4 kbit/s Fs data link,

DS1 extended frame (ESF) 4 kbit/s data link,

DS1 TI1DM frame 8 kbit/s R-Channel

The interface between the protocol analyzer and the HP 3787B is R§232C,

Measurement Configuration

_ RX _DRTA
4952R *RX CLOCK 37878
D DTE TX DRTR i i DCE
X cLOCK o000
SROTOCOL RX X
ANAL YZER Dk b3
N oLU e
DSX=1 DATR INTERFACE
{ a.g. RS232
N LOCAL Loas
4 WIRE

Example: Interface at DSI and connect to a 48kbit/s customer. Loopback at the DSU and test the cir-
cuit with data from the protocol analyzer.

To set the channel latching loopback use the procedure described on Pages 2-27/2-29 selecting "Channel” in-
stead of "DSODP",



Selected Applications

Protoco! Analyzer Interface, Sample Transmitting Display

Insertion On

Timeslot B4

- Set the trapnsmit interface.

DSOA 4.8 kbit/s - Select the DS! timeslot to be tested.

Loopback #[
Test

Press EXEC

Transmit Data from Protocol Analyzer - Select the HP 3787B/Protocol Analyzer inter-

face. Your test pattern now comes from the

protocol analyzer,

Protocol Analyzer Interface, Sample Receiving Display

- Set the receive interface,

- Select the timesiot under test.

- Select the HP 3787B/Protocol Analyzer inter-
face {your receiver test pattern is now ovuiput

to the protocol analyzer).

Received Word 10101111 - The received data can be displayed on a

sampled basis.

- Select the measurement Gating Interval

[wotE ]

All protocol analysis functions are also available if the network access is DSG.
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Selected Applications

Set up The Protocol Analyzer

1. Select the "Setup” wenu on the Protocol Analyzer display as shown.

Monitor/Simulate Parameter Setup

Protocol
Code e
Bits/sec 0
Parity None

Display

Err chk

DTE clockDEE
Mode

Bit sense
Ext Addr |
Ext Ctrl |

2. Select "EXIT" to enable the next display selection.

3. Select the "Simulate” menu on the Protocol Analyzer display as shown.

Simulate ﬁ?g

Goto Block

4. Select "EXIT® to enable the next display selection.
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Make the Measurement

5. Select the Protocol Analyzer "Run” menu and press SIMULATE,

6. The transmit and receive data is displayed on alternate lines with the received data in inverse video.

Compare the transmit and receive data.

Practical Aspects of Protocol Analysis Testing

The HP 3787B interfaces with SYNCHRONOUS networks. It is not possible to use the HP 3787B
as an interface for asynchronous protocols.

The HP 37878 is the network access point, and so is a DCE. The protocol analyzer must therefore
be configured as a DTE.

The protocol analyzer clock is provided by the HP 37878 via the R5232 cable. This is selected by
setting the protocol analyzer (DTE) etock source to DCE.

When using the protocol analyzer to run a BER test through the HP 3787B, setting the "bits/sec”
field on the protocol analyzer’s BER setup page to "EXT" causes it to take its clock from the HP
3787B.

The HP 3787B/Protocol Analyzer interface comprises only clock and data lines, When connecting

another protocol analyzer to the customer’s DSU it MAY be necessary to provide it with the RTS
handshake signal (check the DSU manual).
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Monitoring Signaling Bits and Seizing a Free Timeslot.

Application

For testing 56 kbit/s switched services you can use the HP 3787B to monitor the standard D4 frame A and
B signaling bits or the D5 extended frame A, B, C and D signaling bits. You can therefore monitor the
status of live data to check if a timeslot is idle or seized. The HP 3787B can also be set to transmit selec-
table signaling bits which enable you to seize an idle timestot and make a measurement on it.

Measurement Configuration

NOTE: This configuration requires hitless switch.

SHWITLHING CONTREZL CENTER

37878 #2 S—
G0s0 —
RX —
} SERVING
-« o4 QFFICE p—— S8Kb
TERMINAL
DSX-1 NORMAL ROUTE INTERFRCE b
EQUIPHENT
I » o
37878 *i
20000
RX X
Example: Circuit-switched test on a D4 line, A=0, B=1 for idle,
In this example it is assumed that: A=], B=0 for seized.

Select the timeslot to be tested. Check that it is idle and seize it using HP 3787B #1 without disrupting the
traffic on the line. Check the logic errors on HP 37878 #2.
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Display Selection Reference
Normal Operation

Selecting the Operating Mode

The transmitting and receiving capability of the HP 37878 are set on the "Normal Operation” page.

The HP 3787B can transmit and/or receive

data when it is in the TX.3&RX mode.

In the THRU mode, the instrument retransmits
the received signal - only applicable for
DSI1/1C operation {(see Page 3-28).

Display Transmitting when setting up the
transmitter and display Receiving when set-
ting up the recejver,

Setting Up the Transmitter (DS1/DS1C)

The following pages contain the information required to transmit at a D51 or DSI1C cross-coanect.

Transmit Interface Selection

Select the required cross-connect - B8
(Page 3-4) or DB1C (Page 3-2). For
transmitting at DS0, DSOA or DSOB cross-
connects, see Page 3-10,

0S1 Code AMI
|

psoB

BEDA

080

N
{8}




Display Selection Reference

Transmitting at DS1C
Select the required code,

- DSIC Code . AML

B&ZS

Set the framing On or Off

- DSIC Code  "AMI
Frame ~0np

Select the desired clock source for the digroups
in the DSIC.

; € Code AM
Generated internally, Frame - On
Supplied externally via rear paneil DS1 Clock i
clock input,

Select the desired digroup frame format

- BEIC Code AMI

Frame :"0On
DSt Clock - Iht’
Digroup Frame .ESF

Select the alarm to be transmitted and then
turn it Qn and OfT as required.

¢ DS1C Code AMI
Frame = .On’

Alarms




Select the test pattern. With framed DSIC the
selected test pattern is transmitted in both
digroups. With 20 stage PRBS, the I4-zero
data limit is selectable. With the settable word
all 8-bits can be set.

Select the type of error-add desired Errors
can he added singly or as a selectable error
ratio. The ratio can be set in the range 1x10°8
to 9x10°3,

With B8ZS8 code selected, Code Error Insert
replaces BPV Insertion

When transmitting framed digroups, Logic
Error Add Ratio, is only available with the
DSIC frame set to Off.

Display Selection Reference

BS10 Code
Fram

PSS Clock
Digroup Frame

Alarms

Both digroups contain:
Pattern | yge PR

BS 14-0 Limit OFf

BSIC Code
Frame
D81 Clock
Digroup Frame

Alarms

Both digroups contain:
Pattern 20 :Stage F

B 14-0 Limit OFf

No

33



Display Selection Reference

If the APS (automatic protection switch) error-
add function is selected then the APS state can
be selected. An error ratio may be set on all
states except Start,

Transmitting at DS1

Select the required code.

Select the desired framing {ormat.

NOTE: SF framing is also known as D4 or
multiframe format,

Select the desired DS Clock source.

Generated internally.

Supplied externally via rear panel
clock input,

Looped from a DS signal con-
nected to the receiver.

{No errors) l

Ratic 3.0 E-5

Looped



When transmitting a framed DSI signal you
may choose to insert the test pattern in the
D81 stream itself or in one of the following
lower levels:

* a timeslot

s a customer channel

« a data link
For DDS and Dataport timeslot selection, see
Pages 3-10 and 3-11. For details on the DDS

facilities available, see Page 3-12,

For Clear Channel pattern and error facilities,
see Page 3-12.

For Circuit-Switched timeslots, see Page 3-9,
For details on the test patterns applicable to

Tt data links and TIDM R-Channel, see Page
3-8.

Select the alarms to be transmitted and then

turn them Oh and OFF as required,

With ESF framing you can select loopbacks
operated via datalink messages.

Display Selection Reference

*

nsmitting  DS1 Code  AMI
Frame . ESF
DS1 Clock +Int

Timeslot 08
Customer 05

DSOB 24 kbit/s

DSCA 9.6 kbit/s

56 kbit/s Switched

5 Timeslot 24 Clear Channel

:
©§el&ct: TIDM R-Channel

|

4 kbit/s Data Link

Fs 4 kbit/s Data Link

These lower level choices depend on the D81 Frame
format. The exact set is shown under Receiving on
Page 3-19. '

)31 Code ~AMI
Frame :ESF
DS1 Clock :ilmt:

Transmit DS1

Alarms :. None;::

Alarmé

Loophack =



Display Selection Reference

Select the type of loopback required: L'{ne for
CSU loopback or Network for DS! interface
connector loopback. With Datalink selected
4 is also available,
he actuate message appears whenever loop-
back is selected. With loopback selected either
the actuate or release message can be selected
at any time ie:

Press EXEC
or
Press EXEC

Select the desired test pattern. With 20-stage
PRBS the 14-zero limit is selectable. With the
settable word all 8-bits can be set.

t DSt

Alarms

Loopback

Alarms

Loopback

Pattern 20 Stapge PRES 14-0 Limit Off




Select the type of error-add desired. Errors
can be added singly or at selectable error ratio.
The ratio can be set in the range 1x10°8 to
9x10°3.

With CRC error-add the ratio selected is the
corresponding bit error ratio.

With B8ZS code selected, Code Error Insert
replaces BPV Ingertion.

If the APS (automatic protection switch) error-
add function is selected then the APS state can
be selected. An error ratio may be set on all
states except Start,

Display Selection Reference

&

Code
Frame

TAMI
ESF

DS1 Clock “i-Int’

Loopback

Go PRES 14-0 Limit Off "

Pattern

| s

{No errors) l

Ratio #4i/0.E-6
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Display Selection Reference

D81 Data Links and T1DM B-Channels

When testing data links, the HP 3787B can
transmit one of three patterns.

4 kbit/s data link : ESF, Ft
8§ kbit/s R-Channel: T1DM

Data links may also be tested with data from a
Protocol Analyzer via the HP 3787B rear panel
PROTOCOL ANALYZER port.

When ’message’ is selected the IDLE code is
transmitted.

When a 16 bit code is required the content is
selected using the message fields. The selected
message will replace the current message when
EXEC is pressed.

Single logic errors can be added when frans-
mifting test patterns.

3-8

Frame

Insertion COn DSt Clock -

t 4 kbit/s Data Link

| Tra: ' Data from Protocol Analyzer

Press EXEC to transmii new message

age

Current message : Idle

Press EXEC to transmit new message




Display Selection Reference

56 kbit/s Switched Timeslots

With ESF framing the A, B, C and D signaling
bits may be set in the selected timeslot.

X & RE. slransmittingi DS Code .
With SF framing the A and B signaling bits Frame -
may be set in the selected timeslot. Insertion On 081 Clock

[ Timeslot U4 58 kbit/s Switched

Signaling Bits Set B D
A i

c
0

A
0

Select the desired test pattern. One of the test
patterns is a short settable word and another is Pattern Settible Word !
a long preprogrammable word (up to 256
bytes) which is programmed remotely.

Select the desired error-add type. ‘




Display Selection Reference

Setting Up the Transmitter (DS0B, DS0A & DS0)

The following pages contain the information required to transmit at 64 kbit/s cross-connects.

Transmit Interface Selection

Select the required cross-connect - DE0B, DSDA
or BSB. For transmitting at DSI see Page 34
or DSIC see Page 3-2.

Transmitting at DS0B

Setect the desired DSOB rate. For all rates, ex-
cept 56 kbit/s, the DSOB signal is a multicus-
tomer format as generated by an SRDM, The
56 kbit/s DSOB signal carries a single customer,

When emulating the output of an SRDM
where the customer rate is less than the SRDM
rate, then the SRDM rate should be selected.

DDS clock port selection - the external DDS
clocks can be supplied to the HP 37878 via:

The front panel DIN connector
or
The rear pane! D-shell connector

Select the customer slot to be stimulated, The
range of customer numbers depend on the ser-
vice rate selected.

2.4 kbit/s | to 20
4.8 kbit/s 1t 10
9.6 kbit/s 1to5

3-19

4 kbit/s Service

4 kbit/s Service
D50 Clocks

STService
DSO Clocks

Transmit Customer @1




Display Selection Reference

The DSOB customer rate field is displayed
when the 4.8 or 9.6 kbit/s service rate is selec-
ted. In these two cases it 1§ sometimes neces-
sary to load some slots in the DSOB signal with
lower rate customers. See the note on Page PS0O Clocks
2-14. Select the customer rate in the field
shown.

g.. DSOB
3 kbit/s Service

Transmit Customer §% 2.4 kbit/s

For details on DDS transmission features, see
Page 3-12.

Transmitting at DS0A

The network can be stimulated at Logic access
points or at DSX (Bipolar).

Select the DDS customer service rate,

G DSOA Loglit.Near
i kbit/s Service

DDS clock pori selection - the external DDS
clocks can be supplied to the HP 37878 via:

" DSDA Logic Near

kbit/s Service

The front panel DIN connector
or DS0 Clocks

The rear panel 12-shell connector

For details on DDS transmission features, see
Page 3-12,



Display Selection Reference

Transmitting at DS0

DDS clock port selection - the external DDS
clocks can be supplied to the HP 3787B via:

tting: DSO-
Clear Channel

The front panel DIN connector
or DSO Clocks
The rear panel D-shell connector

The set of test patterns include a short settable |
word and a long preprogrammed word {up to
256 bytes) which is programmed remotely.

DS0 Clear Channel can be tested with data | T
from a Protocol Analyzer via the HP 3787B
rear panel PROTOCOL ANALYZER port.

With er'ror—add, selected errors can be added
singly.

DDS Transmission Facilities (DSOA/DSOB)

The following DDS features apply also when
the HP 37878 is interfaced to the network at
the DSGA and DS cross-connects,

E)SGB

You can test point-to-point circuits or multi-
point circuits. The test capability is the same
in both,
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Point-to-Point Circuits
Select the type of loopback required,

With alternating loopbacks only primary
channels are tested.

Select the type of alternating loopback
required.

with OCU loopback, specify whether an in-
termediate HL9GNY unit is present.

With Channel loopback at the 56 kbit/s service
rate, specify the intermediate repeaters (0, | or
2.

With Repeater loopback (56 kbit/s only),

specify the repeater number {1 or 2).

With Dataport loopback the tandem number
may be selected in the range | to 8.

With all latching loopbacks, both primary and
secondary channels may be tested.

Select the type of latching loopback required.

Display Selection Reference

Loopback

Loopback !

Loopback
HLYBNY present

Loopback |

Repeater Number 2

Loopback ##Alterna : _Datapert
Tandem Number of Unit 2

TRt o-PRIRL”

Loopback il
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Display Selection Reference

With DSODP [oopback the tandem number
may be selected in the range I to 8.

The actuate message is displayed whenever al-
ternating or latching loopback is selected,
With any loopback selected, the actuate or
refeage message can be selected at any time,

Multipoint Circuits

When a multipoint circuit is first selected the
next step is branch selection. During branch
selection the branch number of each MJU is in
the range 1 to 4 since each MJU has 4 output
branches.

After a sequence of branch selection to select
a single leaf branch, testing of this branch can
be done exactly as on a point-to-point circuit.
This is initiated by pressing the kev.

With multipoint circuits you can loopback an
MJU.

You can select primary or secondary channel.

Loopback peay

| P MAPX
Tandem Number of Unit 2

Press EXEC

{Last branch selected X)

Present RHUB-ID XX
Previous HUB-ID XX

Prass EXEC to select branch

Loopback | HUB-ID XX

Loopback




Data

As well as transmitting standard test patterns
and DDS codes the HP 3787B can insert data
from a protocol analyzer into 64 kbit/s Clear
Channel, 56 kbit/s DDS and sub-rate timeslots,

The set of test patterns includes a short set-
table word and a [ong preprogrammed word
{up to 256 bytes) which is programmed
remotely.

With the preprogrammed word all bits are set-
table except bit #1 at the sub-rates (sync bit
position),

The code being transmitted is displaved as the
"Current Code". You can select the "next” code
to be transmitted and then change the trans-
mission by pressing EXEC.

In addition to the standard codes a setiable
code is provided.

With settable word only the "data bits" can be
set. With settable code, the control/status bit {
bit 8 ) is also settable,

The examples on this page are for the sub-rate
case with DSOB access.

Display Selection Reference

j Pattern

Data from Protocol Analyrer

2047 Bit PRBS I

S1111110 |

8ef de S J.440

Current Code : S1111110 (CMI)
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Display Selection Reference

Error Add

With error-add, selected errors can be added
singly using the GwciEERRoR) key,

* Depends on measurement set-up.

Setting Up the Receiver (DS1/DS1C)

The following pages contain the information reguired to receive at a DS1 or DSIC cross-connect.

Receive Interface Selection

Sclect the required cross-connect - DS
DS1E. For receiving at a DSOB, DSCA ° DSG
cross-connect, see Page 3-20.

Receiving at DS1C

If the HP 3787B is connected to an unprotec-
ted access, select Bridged: otherwise select
Auto. If you wish to have an indication of the HEST TS
correct signal level when terminating or when

connected 1o a protected monitor point, select

the particular signal expected.

PSAC . Bridged.

Select the required code y }
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Display Selection Reference

The test patterns available are as shown. Pattern 2047 Bit PRBS

UB11iBIL PRES
AT Ohes! Word

“Bettable Word 140

DDS Receiving Facilities (DS0A/DSOB)

Either the primary or secondary channel may
be measured. This applies to ali customer rates N ) .
and at all interfaces. CTXEIRXY ULReceiving’

bst

SiiAuto
Code AML
Frame 'ESF

iselect’ Timeslot i
~Primanry

Secondary.

2 DSOA 2.4 kbit/s

L

Sub-rate error correction is applicable where a
DS1 signal timeslot contains a sub-rate DSOA :
signal or where the HP 37878 input signal us a CIXTEGRX: iRecediving D81 i Auto .
sub-rate DSOA signal. Code AMI
Frame ESF

‘Select: Timeslot 12 DSOA 2 kbit/s
“Primary: Channgll
(Error Correction Qff )

For test pattern measurement the choice is as | “Pattérn’ "DDS:Return.Code
shown., You may select DDS Return codes oy

confirmation of either Latching loopback or 22047 Bit -PRBS
MIU operations. Confirmation witi be dis-

played oo the transmit subpage from which #511.Bit PRBS:
these operations are controlled. i

AL Ones TWord

Settable Word 1 0:1 1
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Display Selection Reference

With settable word only the data bits can be

set. The two PRBS patterns are used when

testing using alternating loopbacks. When

receiving from an alternating loopback select
.8

As well as measuring the standard test patterns
the HP 3787B can also extract data from 64
kbit/s Clear Channel, 56 kbit/s DS0A/DS0B, a
sub-rate timeslot or 4kbit/s / 8kbit/s framing
channels for protocol analysis,

Results

In addition to displaying BER Results the HP
3787B can display Alarm Durations, (byte}
Monitor, RX Level, Analysis resuits, and Frame
Slips,
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BER Resuits

Measurement A

The source of errors displaved in the first
result is determined by vour selection in the
Selegct field For example, when receiving a
DSIC signal with a digroup selected the first
result is based on the measurement of digroup
errors.

Similarly when receiving a DSI signal with the
DS1 input itself selected, the first result is
hased on the measurement of the DSI errors.

The error type may be Logic, Frame, Code.
CRC, BPV errors or, with Jitter option instru-
ments, Jitter hits depending on the received
signal Format and coatent and on the selection
on the Selact field.

With any of the above error sources selected
the same set of error result tvpes is available

When measuring jitter (option 081 eonly) the
display tvpes are as shown,

Display Selection Reference

TTX & RX. -Recelving
Code

Bigroup Frame (1) ESF

Belect: Digroup it

Pattern 20:8tage PRBS 14-0 Limit “Qn

TRESUIE

Digroup

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

Results.
Digroup e .
rorRatios
SyneiErr Sees
~Results’

pS1  Jitter




Display Selection Reference

When measuring jitter (option 001 only) the
filters are selectable,

LP 2Hz to 40kHz
HPI + LP  10Hz to 40kHz
HP2 + L 8kHz to 40kHz

The jitter threshold may be set from 00.05 Ul
pk-pk to 1000 Ul pk-pk in 0001 steps.

Measurement 8

On the line below the first result there is an
empty block of inverse video. This is a field
which allows a second measurement to be
selected. The measurement sources selectable
are every level between and including the in-
terface point and the level selected.

The measurement types available are the same
as for Result A for any given error source.

Alarm Durations

All relevant loss seconds can be selected for
display at anv ftime during (or after) a
measurement.

Rx Level (DS1/DS1C only)

Both positive and negative peaks are displayed,
alternately.

Timesliot

Timeslot

|

Digroup

ps1c

Positive peak : +3.00 Volts

Negative peak : -3.00 Volts



Monitor

This DS0 feature displays the sampled byte
When the byte is from a circuit-switched DS1
timeslot the signaling bits are also displayed on
a sampled basis.

Analysis
If two measurements have been selected (A
and B) the source for analysis is selectable.

Fhe same nine analysis types can be selected
for any interface and selected measurement
source. The types of display can be selected at
any time Dbut the source must be selected
before the start of the measurement,

Slips

You can measure frame slips when receiving
PRBS: in a 56 kbit/s DDS, 56 kbit/s Switched
or D58 Clear Channel timeslot.

Display Selection Reference

Monitor

Received Word 00000000

Signaling Bits

A B C D
1 0 1 0

“Analysis

Result A D31

B

Logic

“Analysis’
Result A DS

SheiAvailability

navailability

3 ] PRI L

:Severe £,

LErr.Seconds it

iDeg.Mins iy

Logic

8iips
Positive slips :

Negative slips :
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Display Selection Reference

Elapsed Time and Gating Modes

The time which has elapsed since the start of a
gating period and the types of gating available
can be displayed on the last line of the

is used for the convenient
our standard gating intervals.

| second
15 seconds
5 minutes
15 minutes

With Interval and R al the
gating period can be set in the range [ second
to 99 days 23 hours, 59 minutes and 59 seconds
with I second resolution,

Thru Mode

he Thru mode place the cursor on
field then press followed
the page is displayed.
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Code 5
Frame ~ESF

i DS

PRBS 14-0 Limit On

Pattern
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The lusertion field appears whenever a multi-
plexing function is selected. This must be set
to On to enable any selected insertion. This
field may be an exception from the rule for
setting the display from top left to bottom
right. You may wish to set the complete dis-
play before switching insertion on. Any sub-
sequent configuration change automatically
causes this field to revert to Of £

You can add logic and frame errors to the
retransmission. You can also introduce BPV's
or run an APS test,

Display Selection Relerence

TTHRU =, Retransmitting D81 Code - AMI
Frame ESF

Insertion “0On.

Stored Panels and Keyboard Lock

The Stored Panels and Keyboard Lock display is obtained by selecting INDEX Page 2.

Keyboard Lock
When the keyboard is Liocked and
(sTanterod) are inoperative, The CHANGE keys

will allow the current instrument state to be
displaved but not changed.

Stored Panels

Select the number of the panel to be recalied
or accessed for storing the current set-up.

Note: Panel 0 is the fixed default state.

Beeper is :(Qff

FOn

Keyboard is ilUnl

Keyboard is :Unlocked Beeper is .Off

Select Panel 2

B to 9
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Display Selection Reference

Recalling a Stored Panel

To recall a Protedted panel press (e ).

The stored setup is recalled and the number of
the recalled panel (n) is shown in "Last panel
configuration recalled ;: n"

anel  which s
a:tl and press
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Keyboard is Beeper is L0f

Select Panel 2

Stored Panels

Press EXEC to Recall from Panel 2

Last Panel configuration recalled : ©

Keyboard is

Beeper is

Select Panel 2

Stored Panels N

Press EXEC to R from Panel 2

Last Panel configuration recalled : O




Storing a Panel

The Stored Panels are normally Pretected as
a safeguard against overwriting. Before storing
a new instrument setup in a panel it is first
necessary fo select Not Protected. When
vou press (e ) to Save a panel, the current
setup is saved and the stored panels field resets
to Protecited.

to store the

Select .Save’ and press [ exEc_
panel.

Data Logging

Display Selection Reference

Keyboard is -Unlocked  Beeper is <Off

Select Panel 2

Stored Panels Not-Protected

U pPHotectéd

Keyboard is Unlocked Beeper is Off

Select Panel 2

Stored Panels Not' Profecied

Press EXEC to -Bave : into Panel 2

" Recall from

The Data Logging display is obtained by selecting INDEX Page 3.

Full details of internal and external printing are given in Section 5,

Printer Selection

Printer selection depends on Remote Conirol
display selections

Only the internal printer is available when the
instrument is configured as an addressable
device.

Logging On Logging Device HP378TB

Set the HPIB mode on page 5 to Talk Only
to use an external HPIB printer.
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Display Selection Reference

The lnternal printer HP3787B or an external
can be selected when the
anstrument is configured as a Talk Only device.

Triggering Prints of Result A Type Errors

With l.og During Gating set to 30n you can
chose to have a printout for every second
which has error(s) Error - 8et
second in which atio exceeds a selec-
table limit E ¢iiz. The information
printed is the number of errors (of the type
selected for Result A) in the second when the
trigger condition occurred,

When a jitter measurement is selected {option
00! only), Hit Bit Ratio or Hit Seconds can be
logged.

Printing Selected Results

With the End of Gating Summary set to “0n>
you can chose to print at the end of each
gating period , or at the end of
gating periods in which the error ratio has ex-
ceeded a selectable limit £

This may be vused to obtain prints at timed in-
tervals with with repetitive gating.
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Logging 0

Logging Device

Logging

lLlogging Device

tog During Gating

Trigger

Legging

Logging Device

Log During Gating -
Trigger :

» 100E-2

End of Gating Summary -On

When




Sclect the content of the End of Gating
Summary for each type of result:

Results, Analysis and Alarm Durations

rQffie for no print of that type of
result.

Selected for what is currently selected
(whether it is displayed or not).

A1l for all valid results of that type.

Frame Slips

Date and Time

Display Selection Reference

End of Gating Summary - {n-

when Error Ratio » #.0£-2

Content: Results
Analysis
Alarm Dur -

Content; Results
Analysis
Alarm Dur
Slips

The Date and Time display is obtained by selecting INDEX Page 4

Setting the Date and Time

With the Clock Mode at Sét use the CURSOR

and CHANGE keys to set both date and time,

When the Clock Mode is subsequently changed
to Rup the internal clock will run from these

seftings,

Move the cursor back to Set,

Clock Mode 8Set

Date 01 Janudry® 1987

Time 00 Hrs D8 Mins QD Secs
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Display Selection Reference

Press to change .the clock mode to
Run when the time corresponds to the time

you have set.

The clock will then run. _
Clock Mode &

Remote Configuration
The Remote Configuration display is obtained by selecting INDEX Page 5

Full details of remote operation are given in Section 6

Instrument Control Selection

3232 control

Source Status:local FError:

HP-1B Address/External Print Selection

For remote HP-IB control select Ad
and set a unique address.

The default address is 7. Source P StatusiLocal Error:

To use an external printer connected to the
HP-IB output (without HP-IB control) select
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Printing/Logging Results

To select your printer, display the "Data Logging" page (Page 3 on the "INDEX", then select the printer vou

want as the Logging Device.

Logging On Logging Device HP3787B

Set the HPIB mode on page 5 to Talk Only
to use an external HPIB printer,

Logging ©On Logging Device ... HPIB .

The internal printer is alwavs selected when
the instrument is configured as an addres-
sabie device.

Logging device selection may be HP37878
or HP~IB when the instrument is con-
figured as a talk only device.



Printing/Logging Results

Printing Results on Demand

A time-stamped printout of results can be obtained at any time without affecting the measurement. The HP
3787B outputs the currently selected results on the receiver section of the "Normal Operation” page {page |
on the "INDEX") when the key is pressed.

Results Available

The results available for display on the "Normal Operation” page are:

Results {eg Error Count and Error Ratio)

Analysis {eg % Availability and % Severe E. 8.

Alarm Duration {eg DS] Pattern Loss Seconds and DS1 Frame Loss Seconds)
RX Level (DS1/1C only)

Monitor

Slips

A typical printout of each is given below.

st AT
@3:15:17 Print 33:1@:55 Print
RESULT A: MENITOR WORD:
DSl Logic Results Received word...@!100000
Error Count..ounvenen .15 s
RESULT B:
P51 Leogic Results
Error Ratio...... 1.1E-086 "
A i, WP | 02:19:00
RX LEVEL:
e et Posi1iive peak.....
©0:99:29 Print Negative peak..
ALARM DURATIONS:
Signal loss............ ]
Bt e
R L RN
Eg;éé:%EIPS Print 09:09:48 Print
Pozitive 51;35---nﬁlt.le ANALYSIS (ﬁ)".’
Negative slipScircerses B Availability..... 190 . 0e%
L“‘-WWMM A e —

* RESULT A corresponds to the first measurement selected in the Results section. If a second measure-
ment is selected it corresponds to RESULT B.



Printing/Logging Results

Logging During Gating - Display & Sample Print

A typical display for Log during gating and a sample print of a DS1 measurement are shown below.

fogging On Logging Device HP3787B

Hewlett~Packard 37878
P9:07:38 Q1/@1/87 START
Gate Manual

0S1 Logic Results

£9 Trigger : Async ES

Log During Gating On:
Trigger rError - Second

End of Gating Summary :QUff
0@:07:34 Err Cnt .. vvuhs 3

20:87:36 Err Cnt... ..., 1
Pe:27: 29 DSt 516 LOSS
ee:.87:329 DS1 MFA LOSS
©@:07:39 051 FRAME LDSS
Pe:-07:38 PATTERN L0OSS
20:97:39 DS1 SIE REGAIN
9@:07:38 RX IMBALANCE
@0:07:38 DSt SI6 LOSS
pB-87:39 D51 SI6 REGAIN
P0:07:329 Err Cnt.. 401359
P@:@7:33 D51 MFA REGAIN
P2:87:35 D51 FRM REGAIN
PA:-87:39 PATTERN REGAIN

2O:@7:41 RX LEVEL OK
GO:87:50 Err Cnt...o.u.. i
e0:27:58 POWER L0%S
DATE B1/0Q1/1887
pR:@8:11 POWER REGAIN
DATE gr/@1/1887
@P:@8:1B Err Cnt,...... H
20:88:21 STOP
i dading &

When a power loss occurs during gating with Logging On, the power fail date and time and the power

regain date and time are printed.

Whenever an alarm changes state during gating with Logging On, the new state of the alarm is printed.



Printing/Logging Resuits

Logging at the End of Gating

When the End of Gating Summary is selected, 2 summary of results is printed at the end of the gating in-
terval or when you press the key to stop the test. The log can be triggered at the end of each
gating interval or after specific gating intervals in which the error ratio exceeds a threshold value set in the
range |.0E-2 to LOE-7. The HP 3787B outputs a summary of results under the following headings:

Results

Analysis

Alarm Durations

Slips

The HP 3787B can be set to output any combination of the above to a printer. For Results, Analysis and
Alarm Dwurations the instrument can be set o

output the results currently selected on the "Normal Operation"” page
output a(:ir the results that ave available
output x?; results under this heading
The Frame Slips output can be set On or Off.
Procedure
1. Check that the HP 3787B clock is set to the correct time on the "Date and Time" page,
2. Select the measurement type and suitable gating on the "Normal Operation” page.
3. Display the "Data Logging" page.
4.  Set Logging to 0.

5. Seiect the printer (see Page 5-1).

, of when the

6. Set End of gating summary to 0n, then select when you want a summary; Alwa
E o exceeds a value set in the range 1.0E-2 to 1.OE-7,

7. For each result type, select the type of summary, 9, Selected or ALl (On or OfF for Frame Slips).
OfTf: no summary
Selected: the currently selected result
Al all valid results

&  Start the test (gating led on), by pressing the key. The instrument will automatically output
the following

lostrument model number Measurement type
Start date and time of test Logging trigger
Type of gating Alarms (if any)

A summary 1§ printed at the end of the gating interval or after vou press the key to stop the
test,
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Printing/Logging Results

Logging at the End of Gating - Display & Sample Print

A typical display for an End of Gating Summary and a

sample print of a DS! measurement are shown below. S A A
Hewle tt~FPackard 27878
G31R1: 4% 91-91/37 START

Gate Marwal

FSDC Logic Results

ES Trigger @ AsunC
Logging 70nR:: Logging Device HP37BYB BE: BEiBY DSl WFA LOSS
pEIRR:EY D[Sl FRANE LOSS
e e ey PATTERH LOSS
@e:e2: 57  EXCESS ZERCES
BaIas: HE R ImBﬁLﬁNCE
Leg During Gating Off pigeiBs Err Cnt...33845
ga gg. ok i i;.l R¥ LEVEL
paag: 6o 0S1 515 LOSS
GAa ez 59 Err Cﬁt...33645
Qe @33 3? 1’ SCDEHSIT‘gsgg
End of Gating Summary -On = O O Bt (e REcAI
When .. Always @ GP122: 06 D51 FRA REGAIN
2012187 TO1'STc Recamn
Content: Results O8103:01 Err CRi....3368
Analysis R0z 82 Fol LEVEL OK
Alarm Dur (i B3 28 FOWER LOSS
Slips IATE #1/681/1987
A1 @31 51 POLER REGAIN
I8TE B81/01-/1987
EEIH3 51 FRTTERM LOSS
gEriasi sl PATTERN REGAIN
Beras: 51 FATTERM LOSS
When a power loss occurs during gating with Logging gaa3: L F&TTERN REGAIN
On. the power fail date and time and the power regain b Ed:‘“i Err Cnt... ‘2666
date and time are printed. gg gi. 1-§ Ss.sm&lgg

PEESULT fit

Whenever alarm . . ; ati 3 PEDC Loaic Rasulis
enever an ala changes shte- éu_rmg‘ gating with oo CAUMt . ey e 113961
Logging On, the new state of the alarm is printed. Ertor BEtit......l.0E-02
Syonc B Eec:........‘.ti
FEVr Err SBCS.cevunss1aD
fayrs EFuSivieinzsaulBB
Y E .S e na 761538

Mo result Bl

HHALYSIE (AL

fuzilability. ... .188, 004
Unaua;labxixty...ﬁlﬂaﬁ@f
Eevere E,B..uxsan0.3958¢
EI‘“E‘“ -\.J'EC‘ ind T ERE] 33 18462/’
gﬂgraded fins. ...0.00080¢
Gavara E.S. . uscanasnseald
Ere weamnd#,hn.....,...ﬁ
Dagraced Dins.oceerca-.8

ALARE TURATIONE!
pattel‘"h lﬂssu-a.----..-s
D21 frame l1oSS..avesnn.
ﬁ!o SerondS, coacsseresid
Pl:l#d&t" lr‘qau-uu:-.:cnanig
giﬂﬁal 1':‘55-.-:1--::---.-3

FRAME SLIPSH
Positive SliDSeesarans B
Magative S1iDS.eeenvesB

 TE T FE
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Remote Control

introduction

This section provides the information
necessary to allow Remote Control of
the HP 3787B via the HP-IB or via
RS§-232-C.

The HP 3787B can operate in
Addressable or Talk Only modes
{Selectable on Page 5). Talk Only mode
is explained in Section 5 PRINTING
RESULTS.

Methods Of Remote Control...... Cireeieraaas Page 6-3
Connecting The HP 3787B To HP-IB................ 6-4
Connecting The HP 3787B To RS-232-C ........... 6-6
 General Programming Characteristics ........... 6-12
Initializing The HP 3787B.............. rarenrsrines 6-14

The HP 3787B Response/Program Messages .. 6-14

Setting Calendar (DATE & TIME) .. cvvvansvnaecas 6-15
Setting TX (INTERFACE LEVEL)........... e 6-17
Setting TX (SELECT LEVEL)........cvovnveeranans 6-18
Setting TX (DDS LINK TYPE) ...ccvavinronnnsnnana 6-20
Setting TX (LOOPBACK) ...vvivvvucmvunvionnncnans 6-21
Setting TX (DATA TYPE) .- vvvrererons PP 6-23
Setting TX (ERROR ADD) «.vvvinivnnencrnneinnens 6-27
Setting TX (ALARMS) .v.vivenerirareririnnenneen 6-29
Setting BX (INTERFACé LEVEL) vovevrcinnnnsnens 6-30
Setting RX (MEASUREMENT SELEGCT)cvarasns-s 6-22
Setting BX {DATA TYPE}. .ovvvcavnsvasnssnonnncans 6-34
Setting RX (MEASUREMENT TYPE)......vvvecuen 6-36
Setting BX (GATING}....ooviisinasanionssasanacsnos 6:42
Setting RX (ALARM MASK/STATUS)............. 6-43
Setting RX (OUTPUT RESULTS) .cooevuannns euane 6-45



Remote Control

Response/Program Messages (Continued)

Data Logging.....ccovveiacinrnincrsrs PP veess B-48
Stored Panels & Beeper....covrrrsciicninaniann 6-50
Dispiays Select......cccoociiiiieiirniniiaaan 6-51
Common Capabilily MesSages .....vivuicmaanuans 6-52
Status Reporting .......covvmiiiininnss . 6-57
Demonstration Programs.......cuoeenniae ceranenian 6-64
General HP-IB Information..... crrearnneane Cerrerens 6-76
General RS-232-C Information...... earevrar i 6-79



Remote Control

FIRMWARE/SOFTWARE HISTORY

You can check the software version of your instrument manually or remotely.

Mannally by selecting INDEX display:

Remotely by using the "FRN? command,

Programs written for HP 3787B with software version 2726 can be used for any HP 37878, except where
they depend on the default Tx DSIC digroups being unframed, or the default state of alarm mask register 2
being 7. These programs will NOT make use of the additional features available with software version

2822,

Programs written for HP 3787B with software version 2822 and which make use of the additional features,
will NOT run on instruments with software version 2726.

The following table lists the mnemonics of the functions which are affected by the software change from

version 2726 to 2822 and explains the difference.

INSTRUMENTID ...... 6

VERSION | VERSION | FUNCTION DIFFERENCE

2726 2822

ALZ? AL2? Alarm status enquiry Bit 4 (16) and bit 5 (32} added for negative and
positive frame slips.

Bit 3 (8) added for signal loss

AM2 AM2 Alarm mask setting Bits 4 and 5 added for frame slips.
Bit 3 added for signal loss.

ANR? ANR? Analysis result enguiry 4 additional results.

ATY ATY Analysis type setting 4 new measurement types

EAT EAT Tx error add setting Logic errors available in THRU mode (DS
only)

——— FSL? Frame slips result Additional measurement,

enguiry

LBT LBo DS0 loopback setting. Additional DSO loopbacks available,

LBT LBl D81 loopback setting. Additional DS1 in-band and datalink loopbacks,

LEC LES Log end of gating Frame slips added.

summary.
B 1.HB? Hub ID enquiry Applies to added MJU ioopback.
MDS MDS Measurement display Frame slips added,

select.

RDT RDT Rx data type PROTOCOL available for 50kbit/s DDS and 0+
kbit/s clear channel.

TIF TIF T1 framing Applies to DSIC digroups as well as DSI,

TAM TAM DS0A Interface Mnemonic DSX now DSX or Bipolar.

TDT TDT Tx data type. Provision for ESF datalink message added.
PROTOCOL available for 56kbit/s DDS and
64kbit/s clear channel,

e T™C ESF datalink message ESF datalink has selectable content.

content setting.
— T™™T ESF datalink message Enables setting of messape/idle.

type setting.
TNU TNU Tandem Number Yaiid for alternating DSODP loopback.
TSC TSC Tx DDS code Additional bit selectable,
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Remote Control

Setting Calendar (DATE & TlME)

Function Mnemonic Code Description
DATE DAT ymd" Sets the Date portion of the Calendar.
y= 1987 to 2058 y = Year, m = Month, d = Day
m= 1412
d=11lo 3l
"DAT Returns state of DAT ie "ymd’,
TIME "TIM h,mg" Sets the Fime portion of the Calendar.
h=Pto2d h = Hours, m = Minutes, s = Seconds
m=@#to 59
s=W 1059
"TIM? Returns Hours, Minutes, Seconds

Example:- To
1143 on 8rd |

OUTPUT 707:11M 11,43,8;
DAT 1987,7,3"

Example:= To read the calehdar
send:

OQUTPUT 707" TIMELDATE™
ENTER 707;Hms$,Y md$

PRINT Hms$, Ymd$
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Remote Control

Setting TX Parameters (lNTERFACE LEVEL)

Function

Mnemonic Code

Description

INSTRUMENT MODE

DS0 CLOCK SQURCE

{DS0/DS0A /DSOB)Y

INTERFACE LEVEL

DS1/DSIC CODING

DSIC FRAMING

D31/DS1C DIGROUP
FRAMING

"MOD n"

ne= TXERX o |

n=THRUor 2
"MODT

"DCS "

n = FRONT o |

n=REAR or 2
NDCS?H

I%TIN nﬂ
n=DSICor ]
= DSE or 2
n=DS0Ror 3
1= DSUA or 4
= D30 or §
"IN

TCD n”
n=AMI or |
neBRZ8 or 2

"TCO™

"TCF n*
n=0FForfl
n=0Norl

IFTCF‘?II

. ll"I"l F‘ nlt
ne= QFF or 8
n=TIDMor |
n=SFor D4 or2
n=1"Tor3
n= 81 or 'l ar 4
ilT! F?ll‘

Independent TX & RX mode
Transmit Recetved Signal
Returns state of MOD je l or 2

Connect DS0 Clock to Front Panel
Connect DSO Clock fo Rear Panel
Retuins state of DCSie l or 2.

{See TCD,TCF,TCL)

{See TCD,TIFTCL)

{See DCS,TOR)

{See DCS,TOR, TAM)

{See DCS)

Returns state of TIN ie 1 to 5.

Selection of Interface Level determines the
Level at the TX output Selection of
Interface Level also incurs further selections
eg DSI incurs selection of Coding (T'CD);

Framing {T1F);, Clock {TCL).

Alternate Mark Inversion
Binary § Zeros Substitution
Returns state of TCD ie | or 2

DSIC Interface Level only
Fransmit Unframed DSIC
Transmit Framed DSIC
Returns TCF state ie 8 or 1,

DST Interface Level only

No Framing

T1 Data Multiplexer
Superframe

Ft only

Extended Superframe

Returns state of TIF ie f to 4.
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Remote Control

Setting TX Parameters (lNTERFACE LEVEL)

Function

Mnemonic Code

Description

DS# CLOCK

MULTIPLEXER RATE
DS0A/DSOB

DS0A INTERFACE
MODE

"TCL n"
ne= INTERNAL or |
n= EXTERNAL or 2
n = LOOPTD or 3

HTCL?"

"TOR 1"
HT{}R 2"
"TOR 3"
"TOR 4
"TORY"

"TAM n
n = BIPOLAR or |
n = LOGIC_NEAR or 2
1w LOGH_FAR or 3

"TAMYT

Internal DS Clock source
External DSI Clock source

X Clock Looped to TX
Returns state of TCL ie | to 3.

If the Instrument Mode (MOD) selected is
THRU then the clock is always notionally
FOOPED te the TX Clock is derived from
the RX Clock. If the instrument Mode selec-
ted is TY&RX the LOOPID Clock s
derived from the DS1 RX. The LOOPLD
selection is therefore only valid if the
Instrument Mode is TX&RY and the RX
Interface Level (RIN) is DS/,

24 kbits
48 kbits
9.6 khits
56 kbits
Returns state of TOR ie | to 4.

DSX cross-connect. Non TTL
Logic Near Interface (Tip)
Logic Far Interface (Ring)
Returns state of TAM ie | to 3.

If TAM and IAT {(RX DS0A Termination}
are both set to Logic then a change from
NEAR to FAR or FAR to NEAR in either
will cavse the other to change automatically.

EXAMPLE :- Re
an Interfac

B8ZS C
Externa

OUITPUT 707;"MOD TX&RX;TIN DS1;
TCD BSZST1F TIDM;ICL EXTERNAL"
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Remote Control

Setting TX Parameters (SELECT LEVE L)

Function Mnemonric Code Description
SELECT LEVEL "TSL n" Only valid if TX Interface Level is DS}
n=DStori DS
1t = DSOB or 2 (See TCUTOR, TCR,TTS,INS)
n=DSBAor 3 (See TOR, TTSINS)
n=PSDC ot 4 SF or ESF Framing only(See TTS,INS)
n=DSOor 5 Not valid THDM Framing(See TTS,INS)
n = DATALINK or 6 ESF Framing only(SeelNS)
aw FS_CHAN or 7 Ft Framing only{See INS)
n=R_CHAN or § TIDM Framing only{See INS)
"TSLY Returns state of TSL ie | to 8.

This Message is only valid if the Interface
Level (TIN) is IDSI. Selection of Select Level
may incur further selections eg Select level
DSOB incurs selection of Customer Number
(TCU), Data Rate (TOR), Customer Rate
(TCR), Timeslot Insertion (INS), Timeslot

Number (TTS).
ESF DATALINK "TMT n® Only valid if TSL is DATALINK
MESSAGE TYPE n=IDLE or | 1dle code transmitted
n=WORD or 2 16 bit message (See TMC)
"TMTH Returns state of TMT ie | or 2,
ESF DATALINK *"TMC *Obbbbbho™ Content of 16 bil message is
MESSAGE CONTENT OddddddOitiiitrl
d=Databit0or i
"TMC? Returns state of TMC ie "0bbbbbb(’
CUSTOMER NUMBER "TCU n" n depends upon Data Rate set by TOR.
DSOB TOR =24 kbits n = 1 1o 20

TOR = 48 kbitsn=1 to 1§
TOR =90 kbits n =1 10 5
TOR =56 kbitsn =

"rCu Returns state of TCU ie | to 20,
MULTIPLEXER RATE "TOR " (2.4 kbits)
DSCA/DSOB *TOR 2" (4.8 kbits)
"TOR 3" {9.6 kbits)
"TOR 4" (56 kbits)
"TORT Returns state of TOR ie | to 4.
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Setting TX Parameters (SELECT LEVEL)

Remote Control

Function

Mnemonic Code

Descripiion

CUSTOMER RATE
DS0B

TIMESLOT NUMBER.

TIMESLOT
INSERTICON

"TCR 1"
"TCR 2"
!ITCR 3 "
"TCRY"

lr‘:r‘rs nn

n=1it24
TS

"INS "
n=QFF or i
n=0Nor i

"INS?

2.4 kbits (Insert Rate)
4.8 kbits {Insert Rate)
9.6 kbits (Insert Rate)
Returns state of TCR ie | to 3.

TCR must be < or = to TOR. If TOR is 50
kbits then TCR is illegal.

Designates DSI Timeslot into which Data is
inserted. If DS! Framing(T{F) is TIDM then
selection of Timeslot 24 is iflegal

Returng TTS state ie | to 24,

No Insertion into Timeslot
Transmit Data into Timeslot
Returns state of INSie @ or L

In TX&RX mode, Insertion is always ON. In
THRE mode INS is only valid if Interface
Level is DS and Select Level is other than
DSI1.

#5 of & 9.6 kb
is contained wit
the DS1
Framing and AMI €

cess is at fhe DS1 levs

QUTPUT 707 MOD TX&RX;TIN DS{;
TCD AMETITF D4/1'CL INFERNAL; 'I'SL
DSOBICU S/T0R 3;ICR LFIS 15;
DLT SINGLETDC PRIMARY;FDT
PATTERN;TRD PRBS_2047"
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Remote Control

Setting TX Parameters (DDS LINK TYPE)

Function

Muemoenic Code

Description

DDS LINK TYPE

DIDS CHANNEL TYPE

SELECT BRANCH

MULTI-POINT
JUNCTION UNIT
OPERATIONS

"DLT n"
n=8INGLEor |
n=MULT o 2

I!DLT?H

"TDC n"
n = PRIMARY ot |
n = SECONDARY or 2

"IDCY"

?!SBR n!l
ne=1tod

|ISBR?H

”M‘;U nﬂ
n=SELECT or }

n=TUST or 2

n=END_TERT or 3

0= RLOCK or 4

e UNBLOCK or 5

n=RELEASE or &
"MIUT

DSOA & DS0OB only

Point to Point{See TDC)
Multi-point(See TDCSBR,MJU)
Returns state of DLT ie | or 2,

This Message is only valid when Interface
Level (TIN) or Select Level (TSL) is DS0A
or DSOB.

Not valid for Alt. Loopback({See LBT)
DPDS Primary Channel

DDS Secondary Channel

Returns state of TDC ie { or 2,

Determines which MJU Branch will be
affected by next MJU message.
Returns state of SBR ie ! to 4.

Select a Branch

Test Selected Path

Restore Normal Qperation
Biock & Branch

Unblock a Branch

Unbiock All Branches

Returns state of MJU ie | to 6.

OUTPUT 707"MOD TX&RX;TIN DST1;
TCD BBZSTIF ESFICL INTERNAL; TSE
DSOBTCU 4;T0R 3, FCR 1118 9

DLT MULTETDC PRIMARYSBR 4; VL) U
SELECT;:MJU TEST;LBT NONETDT
PATTERN;TRD PRBS S5t LEAT OFF"
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Setting TX Parameters (LOOPBACK)

Remote Control

Function Mnemonic Code

Description

"LBl n"
n=NONIor @
n=IN_LINEor ]
= IN_NETWORK or 2
n=DL_LINEor3
n= DL _NETWORK or 4
n=DL_PAYLCAD or 5

"LBLY

DS! LOOPBACK TYPE

"LBO n"
n=NONEord
n = ALT_DSU or |
n=ALT_CHAN or 2
n=ALT_OCUor 3
n=ALT _RPTor 4
n=ALT_HL26 or §
n= ALT_DATAPORT or 6
n=LAT_DSBDP or 7
n=LAT OCUor 8
n=LAT_CRUor Y
p=LAT _HL222 0 1O
n=LAT_MHJor 1}

“LLBOT"

DSO0 LOOPBACK TYPE

ACTUATE LOOPBACK "ALB"

No Loopback

In-band line loopback

In-band network loopback

ESF Datalink line loopback

ESF Datalink network loopback
ESF Datalink payvioad loopback
Returns state of LBl ie 0 to 5

Only valid when TIN and TSL are DSI and
ALT is OFF.

ESF Datalink loopbacks (3 to 5) need TIF
to be ESK,

Valid at DS0A and DSOB

No Loopback

Alternating DSU L/B
Alternating Channel LL/B
Alternating OQCU L/B
Alternating Repeater L/B
Alternating H1L96 L/B
Alternating DS0 Dataport L/B
Latching DSO Dataport L/B
Laiching OCU L/B

Latching CSU L/B

Latching HL222 L/B

Latching M}U L/B

Returns state of LBOie 0 to 11

ALT_RPT Loopback is only valid at 56kbit/s
DSOA or DSOB.

LAT_MJU requires DS link type DIT to be
MULTI

For this Message to be valid a Loopback of
some type must have been selected and the
Gating stopped. If the Instrument is Gating
the Message will be ignored and Error -250
will be generated.
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Remote Control

Setting TX Parameters (LOOP BAC K)

Function Mnemonic Code Description

RELEASE LOOPBACK "RLB" For this Message to be valid a Loopback of
some type must have been selected and ac-
toated and the Gating stopped. If the
Instroment i Gating the Message will be ig-
nored and Error -258 will be generated.

REPEATER NUMBER TRN n" Sets the Repeater Number for a 56 kbits

n=1lor2 Alternating Repeater Loopback.
YTRN? Returns state of TRN ie |l or 2.
HL96NY PRESENCE "HLP n" Only valid if an Alternating OCU Loopback
is selected.
n=Noorfl HL9GNY Card absent
n=YESor | HL96NY Card Present
YHLPY Returns state of HLP ie 8 or 1.
TANDEM NUMBER TNU n" Only valid if a {atching DSGDP or alternat-
n=11c8 ing dataport loopback has been selected.
TNUM Returns staie of TNU ie 1 to 8.
NUMBER OF "TIR n" Only valid if a 56 kbit Alternating Channel
INTERMEDIATE n=191toc2 Loopback is selected.
REPEATERS . "TIRT Returns state of TIR ie § to 2,
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Setting TX Parameters (DATA TYPE)

Remote Control

Function Mnuemonic Code Description
DATA TYPE "TDT n"
a=PATTERN or | {See TRD,TSW.TRP)

PATTERN TYPE

14 ZERO LIMIT

n=CORE or 2

n = PROTOCOL. or 3

n = MESSAGE or 4
HTDT?"

"TRD n"
n=PRBS_ 26000 |
n= ALL ONLS or 2
n=S8SETTADBLL or 3
n= PRES_ 2047 or 4
n=PRES_S1lors
n = PREPROG or 6

"TRDT

"TZL n*
n= QFF or §§
n=0Nor |

TZLY

DDS Special Codes, DS Primary Channel
only{See TRCTSC, TXCSTC)

Data from Protocol Analyzer. Valid for all
DDS primary and secondary channels (in-
cluding 56kbit/s), ESF 4kbit/s Datalink,
FS_Chan and R_Chan,

ESF Datalink only (See TMT, TMC)

Returns state of TDT ie | to 4.

If an Alternating Loopback is selected then
TDT must be Pattern.

If Code is to be transmitted into a channel
which has a Latched Loopback, the
Loopback must be established before select-
ing CODE otherwise Error -252 oceurs.

20 Stage PRBS(See TZL)

All Ones Word

Settable Word{See TSW)

2847 Bit PRBS

511 Bit PRBS

User defined Pattern{See TRP)
Returns state of TRD ie | to 6,

The Pattern Type validity depends on
Select Level & DDS Channel Type -

PRIS 20 - Only valid at DSI&DSIC.
ALL__ONES - Not valid for DDS
Secondary Channel or Alt. Loopback
SETTABLIS - NOT valid for Datalink;
FS_Chan; R_Chan:DIDS Secondary Channel
or Alternating Loopback,

PRES __2047; PRBS 51T - NOT wvalid for
DSi or DSIC,

PRIEPROG - Valid for DSOB; DSOA; DDS
Primary Channel; DS0 & PSDC.

PRBS_29 only.

No 14 Zero Limit

PRBS 20 14 Zero Limited
Returns state of TZL e @ or L.




Remote Control

Setting TX Parameters (DATA TYPE)

Function

Mnemonic Code

Description

SETTABLE WORD

USER DEFINED
PATTERN LOAD

"TSW “bbbbbbbb ™"

fl’I‘Sw?!l

"TRP #H"

ﬂTRP?It

The content of the 8 bit (b) Word depends
upon the Interface or Select Level selected:-

DS1/DSIC “dddddddd ”
64 kbits Cir, Chan, “dddddddd”
56 kbits DDS ‘ddddddd1”’
56 kbits PSDC ‘ddddddds”
DS0B <56 kbits ‘fddddddl”
DS0A <56 kbits “1ddddddt’

d=Databit Bor 1l s= Signaling bit
f = subrate Frame bit

Returns state of TSW ie "bbbbbbbb”.

This Message allows the user to define a
Preprogrammed Pattern . The user can enter
any number of Bytes of data in the range
to 256, in Block format (IEEE Standard 728
#H). A Byte consists of two Hexadecimal
Characters ie two of
0,1,2,34,56,7.89ABCDEF}

The selectable conieni (d) of the bytes
depends on the interface or "select level"
selected:

64 kbits Clr. Chan. ’dddddddd”
56 kbits DDS "dddddddd”
56 kbits PSDC " ddddddds’

DSOB/DSOA <56 kbits  “fddddddd”

In all cases the user enters an 8 bit Byte (2
HEX. Characters). The HP3787B overwrites
bit 8 (s} in PSDC and bit I {f} in DS0A/B <
56k bit/s,

When all bytes have been transmitted the
TX starts again at the beginning of the
Pattern.

OUTPUT T707TDT PATITERN; TRD
PREPROG;IRP #H32F¢"

Returns the currently loaded uvser defined
Pattern in #H Block format.
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Setting TX Parameters (DATA TYPE)

Remote Control

Function Mnemonic Code Description
DDS CODE "TRC n" Only valid if DDS Primary Channel and
TX Data Type is Pattern.
n=CMLlor | Control Mode 1dle
n=OCU_LB or 2 OCU Loophack
n=L{IAN_1lor 3 Channel Leaphack
n=DSU_LBor 4 DSU Loopbach
n=TIPor 5 Transition In Progress
n=LBY or 6 Loopback Enable
n=FEiVor?7 Far End Voice
n=TA or B Test Alert
n=MAor 9 MJU Alert
n=UMCor 1§ U/nassigned Mux Channel
0= BLOCK or 11 MJIL Block
n=RiSor 12 MJU Release
n=ASCor 13 Abnormal Station Condition
p=TEST or 14 Test
n=008o0r 15 Gut Of Syng (Mux)
B o= SETTANLL or 16 User Settable Code(See TSC)
"TRCY Returns state of TRC ie | to 6.
START DDS CODE "TXC" When the DDS Code has been selected the
HP 3787B sends an "ALL I%%" PATTERN
This Message starts the transmission of the
selected Code.
STOP DDS CODE STCT This message stops transmission of the selec-

ted Code and the HP 3787B reverts to
transmitting an "ALL 1's" PATTERN. The
following Messages also perform this func-
tion -

Change of TX Interface Level(TIN)

Change of TX Multiplexer Rate(TOR)
Change of DDS Link Type(DLT)

Change of TX Timeslot No(TT5)

Change of TX Customer Nof{TCU)

Change of TX Customer Rate{TCR}

Change of TX Data Type(TDT)

Change of TX DDS Channel Type(TDC)
Change of TX DDS Code(TRC)

Change of TX DDS Settable Code{TSC)
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Remote Control

Setting TX Parameters (DATA TYP E)

Description

SIGNALING MODE

SIGNALING BITS

"’TSC?"

"TSM n"
= SET or i
n = RETRANSMIT o1 2
f!’l"SM?N

"SIG Txxyy ™"

I$SIG?H

Function Mnemonic Code
DDS SETTABLE "TSC “ bbbbbbbb ™ The content of the 8§ bit (b) Code depends
CODE upon the DDS Rate selected

56 kbits DDS "dddddddqg"

BS6B <56 kbits "fddddddd”

DSOA <56 kbits "1ddddddd"’

d = Data hit @ or | f = subrate Frame
bit

Returns state of TSC ie “bbbbbbbb”,
Example - Trapswit |
Code of all 0's 2
274 kbits.

Settable DDS

OUTPUT 767"MOD TX&RX;TIN DS1:
TCD AMETTF D4;TCL INTERNAL;TSL
DSOATTS 2;TOR LDLT SINGLEFDC
PRIMARYIDT CODE;TRC SETTABLE;
TSC " 19000001

Set Signaling bits, (See SI1G)
TX received Signaling bits
Returns state of TSM ie | or 2.

Retransmrit s only valid in THRU mode
when receiving PSDC and wishing to
retransmit into the same Timestor.

This message is only valid when Select Level
s 50 kbits PSDC or 4 kbits DATALINK
{See TSL} and when DS!1 Framing is S/ or
£S5 (See TIF), it DSt Framing is S#, only
two bits are valid ie xx, however spaces
must be substituted for yy ie "xx " If DSI
Framing is ES#, four bits are valid ie xxyy.
xvalue =@ or 1. y value = @ or |

Returns state of SIG ie "xx " or “xxvy’.
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Remote Control

Setting RX Parameters (M EASUREMENT TYPE)

Function

Munemonic Code

Description

INTERFACE LEVEL DSIC

Meas Meas B

Select Avalability

DSIC As Measurement A

Digroup As Measurement A +
DS1C Code/BPY
DSIC Frame

DSOB.DSCA,

PSDCLClear As Measurement A +

Channel, Digroup Frame

Datalink, DSIC Frame

FS Chan &  DSIC Code/BPY

R_Chan

If Framing is ESF and Measurement Select
is Digroup then Digroup CRC replaces
Digroup Frame. If Framing is ESF and
Measurement Select is DSOB, DSCA, PSDC,
Clear Channel or Datalink then Digroup
CRC & Bigroup Frame are available.
INTERFACE LEVEL D51

Meas Meas B

Select Availability

DSI As Measurement A
DS0B,DS0A

PSDC Clear As Measurement A +
Channel, DSt Code/BPV
Datalink. DS1 Frame

FS_Chan & DSl Jitter (OPT 001 only)
R_Chan

If Framing is ESF then DSI CRC is avail-
able when Measurement Select is DS, DSOB,
DSOA, PSDC, Clear Channel or Datalink.
When there is effectively no Measurement
Select ie DSIC Unframed, DS! Unframed,
DSOB Interface Level, DSOA Interface Level
or DSO Interface Level then Meas B
availability is the same as for Meas A.
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Remote Control

Setting RX Parameters (M EASUREM ENT TYPE)

Function

Mnemonic Code

Description

HTTER FILTER
(Option 841 Only)

JITTER FILTER
THRESHOLD
(Option 891 Only)

ANALYSIS SOURCE

ANALYSIS TYPE

ALARM DURATION
TYPE

“JFL o"
n=1LPorl
n=1LP_HPLor
0= LP_HP2 or 3

"JFLY

“JET "
ne 385 to 19009 UL
"IFET™

"ANS n"
w=Aor
n=lor2

TANSY

"ATY n"
n=AVAIL oy i
n=UNAVAIL or 2
n = SEVEREF_ES or 3
n=LERROR_SUC or 4
n=MINUTESor §
n=C8ES or 6
n=S8EVERE_CNT or 7
n=FES_CNTor§
n=MINS_CNTor9

l!ATY?"

*ADT n"
n=PATTERN or |
= SUBR_FRAMEI or 2
o= DS _FRAME or 3
- DIGR_I'RAME or 4
DSHC_IFRAME or 5
= AIS_SE(K or 6
INST_POWLR or 7
n =8IGNAL or 8
‘IAD’I‘?“

= S X %
il T

Low Pass

Low Pass & High Pass |

Low Pass & High Pass 2
Returns state of JFL ie | to 3,

Resolution 881 UL
Returns state of JFT ie .85 to 1848 UL

Result A
Result B
Returns state of ANSie | or 2,

Analysis is only possible on one result during
any Gating Period. If analysis of a second
result is required a new Gating Period must
be used. Analysis is not possible when only
Jitter measurementsare being performed.

% Availability

% Unavailability

% Severe Error Seconds

% Error Seconds

% Degraded Minutes

Consecutive severely errored seconds count
Severely errored seconds count

Error seconds count

Degraded minutes count

Returns state of ATY ie | to 9.

Pattern Loss

Subrate Frame Loss

D81 Frame Loss

Digroup Frame Loss

DSIC Frame Loss

AlS Seconds

Instrument Power Loss

Signal Loss

Returns state.of ADTie | to 8

The Alarm Duration Type availability
depends upon the selection of Interface
Level and/or Measurement Select -
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Remote Control

Setting RX Parameters (M EASUREMENT TYP E)

Function Vinemonic Code Description

INST _POWER : Always available.

AlS _SECS : Available when Interface
Level is DSIC or DSL.

DSIC_FRAME : Framed DSIC
DSI_FRAMI : Framed D51

DIGR_FRAME : Framed DSIC & Meus.
Select other than DSIC

SUBR_FRAMIE :Interface Level or Meas.
Select, DSOB <56 kbits.

SFGNAL : Signal Loss can be DSIC, DSE
DSOB; DSOA and is directly related to the
Interface Level

PATTERN : Pattern Loss is available at all
Interface Levels and all Measurement Select
if the RX Data Type is Pattern and the RX
Pattern Type is other than Traffic or DDS
Codes.
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Remote Control

Setting RX Parameters (GAT'NG)

Funection

Mnemonic Code

Description

GATING TYPE

GATING PERIOD

START GATING

STOP GATING

"GTY ﬁ“
it = MANUAL or |
= SINGLE or 2
n = REPEAT or 3
n=S8HORT I8 or 4
n=SHORT_{58or 5
n=8SHORT_SMor 6
n=SUHORT_5Mor 7
GTYH

"“GPR dhmgs"
d=81i99
h=81023
m=@io3Y
s=01c 59
"GPRY

"ST,R 1"

I!STP“

Manual Gating{See STRSTP)

Single Interval(See GPRSTR) _
Repetitive IntervaliSee GPRSTRSTP)
1 Second Repeat(See STR.STH)

15 Second Repeat(See STR.STP)

5 Minute Repeat (See STR, STP)

15 Minute Repeat (See STR, §TP)
Returns state of GTY ie | to 7.

Sets the measurement Gating Period. d =
Days, h = Hours, m = Minutes, s = Seconds.

Returns state of GPR ie "dhmgs”.

Clears all results and causes the iastrument
to starf gating.

Causes the instrument to stop gating. The
Results are updated.

OUTFPUT 787;"GTY REPEAT;
GPR 41,23,59,09"
QUTPUT 797"STR"
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Remote Control

Setting RX Parameters (ALARM MAS K/STATUS)

Function

Mnemonic Code

Deseription

ALARM MASK
REGISTER 1

ALARM MASK
REGISTER 2

"AMI n"
= NONE or &
n=PAT or 1
neSLEor2
n=5L8 or 4
n=Cl.t or §
n=Cl@er 10
n=¥FLCor 32
n=MFAor 64
n=VF.tor 12§
n=FLBor 256
n=AlSor 512
n=XBTor 1G24
n= YAL or 2848
n = ERR or 4496

"TAMIT

*AM2 n"
n=NONEor @
n=8LHor}
n=814.or 2
n=81or4
n=5L7or §
n=NISor 16
n=PFyor 32

TAM2T

If Muliple alarms are
reguired the Message can
be specified in 3 ways -

I. A list of integers ie
"AMI 18,6452
AM2 4"

2. A list of mnemonics
ie "AMI1| PATCL1.MFA,
AIS.AM2 SLIY

3. A single integer ie
"AM] 585:AM2 4"
(585 = 1+8+64+512)

Not included in Saved Panel.

No AMI type Alarms

Pattern Sync Loss

DS1/DSIC Signal Loss
DSOA/DSOB Signal Loss

D51 External Clock Loss

DS0 External Clock Loss

DS1C Frame Sync Loss

DST Multi-Frame Align Sync Loss
DSt Frame Sync Loss

DSOB Subframe Sync Loss

DSE Alarm Indication Signal
X-Bit Alarm

Yellow Alarm

Errors/Hits

Returng the state of AMI ie @ to §19!

Not included in Saved Panel

No AM2 type Alarms

DS1/DSIC Signal Level High
DS1/DSIC Signal Level Low
DS1/DSIC Signal Level Imbalance
Signal loss

Negative frame slip

Positive frame slip

Returns state of AM2 ie 8 to 63.

NOTE =~ All Front Panel Alarms are in-
cluded in the Alarm Mask Registers. In addi-
tion the Following "extra" Alarms are in-
cluded - Signal Loss (DS0), External Clock
Loss (DSO). External Clock Loss (DSI)
Multi-Frame Alignment Sync Loss (DS
Signal Levet High (DS1/DSIC), Signal Level
Low (DSI/DSIC) and Signal Level
[mbalance (DS1/DSIC).

The Alarm Mask Registers are used to
determine under what Alarm conditions the
the instrument should issue an SRQ. To
achieve an SRQ on Alarm -

1. Set the Alarm Mask Registers to the
required value (8 to 8191 &/or @ to 63).

2, Set Bit 9(ALD &/or Bit 1{AL2) in Status
register A. (See Common Capabilities "STA"
Message}
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Setting RX Parameters (ALARM MASK/ STATUS)

Function

Mnemonic Code

Description

ALARM STATUS
REGISTER |
RESULT

ALARM STATUS
REGISTER 2
RESULT

AL

"AL2YT

The instrument will then issue an SRQ
whenever Bit 1| (ALC Bit) in the Status Byte
{Status Register B) is set.

Returns the current status of Alarm Status
Register | as an integer (§ to 8191). Alarm
Weighting is as follows -

(No AM1 type Alarms)
{Pattern Sync Loss)
(DS1/DSIC Signal Loss)
{DS0A /DSOB Signal Loss)

&  {DS1] External Clock Loss)
it {DS0 External Clock Loss}
32 {DSIC Frame Sync Loss)

64 (DSI Multi-Frame Align Sync Loss)
128 (DS} Frame Sync Loss)

256 (DSOB Subframe Sync Loss)
512 (DSI/DSIC AlLS)

1124 (X-Bit Alarm)

2048 (Yellow Alarm)

4096 (Errors/Hits)

B B o

The value is updated every 100mS regardless
of Gating.

Returns the current status of Alarm Status
Register 2 as an integer (@ to 63) Alarm
Weighting is-as follows -

#  (No AM2 type Alarms)

! (DS1/DSIC Signal Level High)

2 (DSI1/DSIC Signal Level Low)

4 (DSI1/DSIC Signal Level Imbalance)
& {Signal loss)

16 (Negative frame slip)

12 (Positive frame slip)

The value is updated every Second regard-
less of Gating,
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Setting RX Parameters (OUTPUT RESULTS)

Function

Mnemonic Code

Description

RESULT A

JTTER RESULT A
{Option 881 Only)

RESULTB

JITTER RESULT B
(Option 981 Only)

"R5AT "
= COUNT or |
= RATIO or 2
n=8YNC_ESor3
n = ASYNC_ES or 4
n= ASYNC_EFY or 5
n=PER_FISoré

"RIATn"
n= HIT_COUNT or |
= HB_COUNT or 2
n=HD_RATIC or 3
n= INT_SECS or 4
n = HITI_SECS ¢r §
n=PK_TO_PKors

"RSB? "
= COUNT or |
n=RATIO or 2
n=8YNC _EBSorl
n=ASYNC [iSord
n = ASYNC_FEFSor 5
n=PER_LFSor 6

"RJB? n”
n = HIT_COUNT or |
n=HB_COUNT or 2
n = _RATIO or 3
n=HIT_SECS or 4
o= HITE_SLECSor 5

n=PK_TO_PKoré

Not valid for Jitter results(See RIAT)

Error Count

Error Ratio

Syachronous Error Secs

Asynchronous Error Secs

Asynchronous Error Free Secs

% Error Free Seconds

Returns Result in the form ~ Validity Flag,
sn.annnnnEsnn (s = sign, n = number and E =
Exponent). Flag = @ (Result Invalid). Flag
= | {Result Valid).

Only valid for Jitter results,

Jitter Hit_Count

Jitter Hit Bit Count

Jitter Ratio Hit/Bit

Jitter Hit Seconds

Jtter Hit Free Seconds

Peak to Peak Jitter

Returns Result in the form - Validity Flag,
sn.annnnnEsnn (s = sign, n = number and E =
Exponent). Flag = 8 (Resuit Invalid). Flag
= | (Result Valid).

Not valid for Jitter results(See RIBYT)

Error Count

Error Ratio

Synchronous Error Secs

Asvnchronous Error Secs

Asynchronous Error Free Secs

% Error Free Secs

Returns Result in the form - Validity Flag.
snnnnnonEsnn (s = sign, o = number and E =
Exponent). Flag = 8§ (Result Invalid). Fiag
= | (Result Valid),

Only valid for Jitter results

Jitter Hit Count

Jitter Hit Bif Count

Jitter Ratio Hit/Bit

Jitter Hit Seconds

Jitter Hit Free Seconds

Peak to Peak Jitter

Returns Result in the form - Validity Flag.
smoannnunEsnn {s = sign, n = number and E =
Exponent). Flag = # (Result Invalid). Flag
=1 {Result Yalid),
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Setting RX Parameters (OUTP UT RESU LTS)

Function

Mnemonic Code

Description

ANALYSIS RESULT

ALARM DURATION

RESULT

INPUT VOLTAGE
RESULT (DSL/DSIC)

"ANR? n"

n=AVAIL or |

n = UNAVAIL or 2
neSEVERE_ESor 3
n=LCRROR_SECor 4
n=MINUTES or 5

0= CNES or 6
n=8EVERE_CNT or 7
n=ES CNTor §
n=MINS_(NTor$

"ALD?T n"
n=PATTERN or |
n=SUBR_FRAME or 2
0= DS1_TFRAME or 3
n = RDIGR_FRAME or 4
n=DSIC_FRAME or 5
w= AlN_SECS or 6
r=INST _POWIR or 7
11 =3GNAL or 8

"RXL7? n"
to= POSITIVE o 1
e NEGATIVE o 2

Message is invalid if both Measurement
Types (MTA & MTRB) are JITTER.

% Availability

% Unavailability

% Severe Error Secs

% Error Secs

% Degraded Minutes

Consecutive Severely Errored Seconds count
Severely Errored Seconds count

Errored Seconds count

Degraded Minutes count

Returns Result in the form - Validity Fiag,
snannnanEsan (s = sign, n = aumber and E =
Exponent). Flag = # (Result Invalid). Flag
= [ {Result Valid).

Pattern Loss

Subrate Frame Loss

DS} Frame Loss

Digroup Frame Loss

DSIC Frame Loss

AIS Seconds

Instrument Power Loss

Signal Loss

Returns Result in the form - Validity Flag.
snannnnnEsnn (s = sign, 0 = aumber and E =
Exponent). Flag = & (Result invalid). Tlag
= | (Result Valid).

Peak +ve Voltage

Peak -ve Voliage

Returns Result in the form - Validity Flag.
snnnnnanEsnn (s = sign, n = number and E =
Exponent).

Only valid if RX Interface is DS1 or PSIC.
Result is Voltage measured during the last
second. Flag is always 1 (Valid).
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Setting RX Parameters (OUTP UT RESULTS)

Function Mnemonic Code Deseription
MONITOR WORD "MON? Message is valid for DDS Primary Channel,
RESULT DDS Secondary Channel DS0 Clear Channel
and PSDC.

Returns the 8 bit Monitor Word as &
characters enclosed in double quotes,
preceded by a Validity Flag ie Flag,
*munnonnn”. o = B or L Flag = & (Result
Invalid). Flag = 1 (Result Valid).

MJU LOOPBACK “LHBY Valid only when LBO is set to LAT_MIU
IDENTIFICATION ' :
ENQUIRY Returns: Validity flagyan where nn is the

hub ID in octal and the validity flag is I for
result valid and 0 for result invalid.

FRAME SLIPS "FSL? n"
RESULT ENQUIRY n=POSITIVE or | Positive frame slip count
n = NEGATIVE or 2 Negative frame slip count

The frame slip measurement is performed
automatically when receiving a 56 or 64
kbit/s channel with the receiver data type
(RDT) set to PATTERN and the pattern
type (RCD) set to PRBS_2047 or
PRBS 511,

Returns Result in the form » Validity Flag,
sn.nnnnnnEsan (s = sign, n = number and E =
Exponent). Flag is always | ie valid result.

6-46A



Remote Control

6-46B



Remote Control

Setting RX Parameters (OUTPUT RESULTS)

Function

Mnemonic Code

Description

SIGNALING BITS
RESULT

ELAPSED TIME
RESULT

MJIU BRANCH
SELECT CODE
RESULT

MU HUB-1D RESULT

LATCHING
LOOPBACK
MAPCODE RESULT

"SGRY

"ELPY"

"BSC?

"HUB? "

1= PRESUNT or |
1= PREVIOUS or 2

"MAPT

Is only valid when Measurement selection is
56 kbits PSDC or 4 kbits Datalink and
DS1/Digroup Framing is SF or ESF. I
Framing is SF, 2 Signaling Bits with 2 trail-
ing spaces("xx "y are returned. If Framing is
ESF, 4 Signalling Bits ("xxyy") are returned.
Returns Result in the form :- Validity Flag.
"xxyy", x =@ or I,y = or [.Flag = #
(Result Tnvalid), Flag = 1 {Result Valid).

Returns the Elapsed Time since the start of
Measurement period. Returns Result in the
form - Validity Flag, Days, Hours, Minutes,
Seconds. Days = @ to 99, Hours = § to 23,
Minutes = # to 59 and Seconds = # to 59
Flag = # (Result lnvalid). Flag = | (Result
Valid),

Only valid it TX DDS Link Type (DLT) is
MULTE Returns the MJIU Branch Select
Code, which is a confirmation from an
MJU following a Route Message (See TX
Parameters (DDS LINK TYPE), where the
MIU indicates which Branch has been selec-
ted. Returns Result in the form =~ Validity
Flag. n. n = 1 to 4. Flag = @ (Result Invalid).
Flag = 1 {Result Valid).

Only valid it TX DDS Link Type (DLT)

is MULTL

Returns 1D aumber of the present HUB
Returns 1D number of the previous HUB
Returns Result in the form - Validity Flag.
nn. nn = 88 to 77(0ctal). Flag = # (Result
invalid). Flag = | (Result Valid).

Only valid for DSODP. GCU. CSU and HL222,
DS Latched Loopbacks (See LBT). Reads
the MAPCODE (Identity) of equipment that
has been looped using a DDS Loopback.
Returns Result in the form - Validity Flag.
n. n=0or ) Flag = @ (Result Invalid). Flag
= ] (Result Valid).
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Miscellaneous Parameters (DATA LOGGING)

Function Muemonic Code Description
LOGGING ON/OFF "LOG n"
o= OFF or @ {See LOD)
n=0Norl {See LDV .LEG,LESLET,LDG,LDT)
"LOG Y Returns state of LOG ief or L.
LOGGING DEVICE "LDV n"

LOG AT END OF
GATING

CONTENTS OF
END OF GATING
SUMMARY

ERROR RATIO
THRESHOLD FOR
END OF GATING
SUMMARY

n=HP 3787B or |

e HP-IBor 2
LDV
"LEG n"

n=0ITor§

n=ALWAYSor |

n=RATIQor 2
"LEGT

"LES abed"
a=0FFord
= SELECTED or |

a= ALl or 2

bae Ol or g
b= SELECTED o 1

b=ALLor 2

v=(FFor @
¢ = SELECTED or |

c=AlLLor 2

d=0FFor@
d=0Nor |

"LESY
"WET n"

"LETY

Internal Printer

External Printer. Oniy via R8-232-C,

Not allowed via HP-iB as HP 3787B would
need to be in Talk Only.

Returns state of LDV ie | or 2,

No Summary at end of Gating period
Summary at end of every Gating
period(See LES)

Summary at end of Gating when Error/Hit
Ratio exceeds threshold(See LESLET)
Returns state of LEG ie @ to 2,

No Measurement Results
Only those Measurement Results
selected on the RX Page
All Measurement Results

No Analysis Results

Only those Analysis Results selected
on the RX Page

All Analysis Results

No Alarm Duration Results

Only those Alarm Duration Resulis
selected on the RX Page

All Alarm Duration Results

No Frame Slips Results
All Frame Slips Results

Returns state of LES ie "abed’.
n =2 to 7 representing an Error Ratio

of 1BE-2 to |GE-7.
Returns the state of LET ie 2 to 7.
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Miscellaneous Parameters (DATA LOGGING)

Function Manemonic Code Description

EXAMPLE %% To cbtai
Selected Measurement
Alara Duration re
Slips on the |
the end of eac
the Error R
millign send «

OUTPUT 707;"L.OG ON;LDV HP 3787B;
LEG RATIOLET 7; LES "1,0,2,1"

LOG DURING "EDG w"
GATING n=0FF or # No Logging during Gating
n= BRR_SEC or HIT_SEC When an Error Second or a Hit Second
or 1 (Opt 061 only) occurs,
n=RATIO or 2 When the Error Ratio or Hit Ratio (Opt
001 only} exceeds threshold(See LDT)
"LDGY Returns state of LDG ie 8 to 2,
Note -t is possible to have Logging During
Ciating and Logging at End of Gating both
sciceted.
ERROR RATIO "LDT n" n =2 to 7 representing an Error Ratio
THRESHOLD FOR of LOE-2 to 1 OE-7.
LOGGING DURING LT Returns state of LDT ie 2 to 7.
GATING
LOG ON DEMAND "LOD! This message mimics the "PRINT key in

Local Mode and will cause the currently
selected set of results to be Logged on the
Internal Printer even if LOGGING is dis-
abled (LOG OFF). One of the following will
be logged - Measurement Results, Analvsis
Results, Alarm Duration Results, Monitor
Word Result or Input Voltage Result. LOD
provides the oonly remote method of
Eogging the Monitor Word and lInput
Yoltage Results.
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Miscellaneous Parameters (STORED PANELS & BEEPER)

Function

Maemonic Code

Description

SAVE PANEL

PROTECT PANEL

RECALL PANEL

AUDIO CONTROL

"SAY "

n=1ta?

"PRP n"
1= OFF or &
n=0Norl

"PRP T

"RCL n"
n=@lo?

"AUD n"
a=0FFor @
n=0Nor 1

IFA UD ?l!

Corresponds to non volatile Memory loca-
tions. The current instrument seftings are
stored in the designated Memory location.
This is only possible if Write Protection is
OFF ie "PRP &".

The state of Request Service (RQS), Alarm
Mask Registers 1 & 2 (AMI,AM2) and User
Defined Pattern {TRP) are not Saved by this
Message, nor recalled by the Recall Panel
Mesgage (RCL),

Write Protection Off. SAVY valid
Write Protection On. SAV invalid
Returns stdte of PRPie 6 or 1.

Corresponds to non volatile Memory loca-
tions. Location @ holds the instrument
DEFAULT settings and cannot be used
when saving settings. The instrument sei-
tings stored in the designated Memory loca-
tion are recalled and the instrument con-
figured according to those settings.

Only sounds on User Error
Sounds on User & Bit Errors, & Alarm
Returns state of AUD e @ or |,




Remote Control

Miscelianeous Parameters (D I SP LAYS S E LECT)

Function

Mnemaonic Code

Description

TX/RX DISPLAY

MEASUREMENT
DISPLAY

"TRS n"
nt=TXori
n=RX or?

I!"‘E"RS ?l!

"MDS n"
n=RESULTS or |
n = ALARMS or 2
n=BIT_MONor 3
noe INP_LEV or 4
n=ANALYSIS or 5
n=8L1PSor 6

MDSY

Display TX Parameters
Displny RX Paranmeters
Returns state of TRS ie | or 2.

NOTE  This Message does not change the
programmed rheasurement.

This Function is still available via Front
Panel Keys when the HP 3787B is under
Remote Control,

Display Measurement Results
Display Alarm Durations
Display Monitor Word

Display Input Voltage

Display Analysis Results
Display Frame Slips

Returns state of MDS ie 1 to 6.

NOTE - This Message does not change the
programmed measurement.

This Function is still available via Frost
Panel Keys when the HP 3787B is under
Remote Control

Results & Analysis are not valid when
receiving -

Framed DS1C with Framed Digroups

DDS Secondary Channel + RDT Protocol
56 kbits DSOB with DDS Codes

Bit_Mon is only valid for DDS Secondary
Channel, Meas. Select 150 or PSDC

Slips is only valid when receiving a 56 or 64
kbit/s channel with PRBS selected.




Remote Control

Common Capability Messages

Function

Mnemonic Code

Description

CLEAR

CONFIGURATION

ERROR CODE

IDENTIFICATION

HCLR“

“CON?H

"CON "Block$

"ERRY

IIID??!

Clears all instroment errors and flushes all
buffers without changing the programmed
measurement -

All Buffers Flushed

Stops Asserting SRQ

Sets "RQS 32(ERR)

Clears Error Register

Clears Status Registers A & B. (If the

HP 3787B is Gating, GIP Bit 12, of Status
Register A is not affected)

Sets ready Register to |

Reads the instrument settings in Block for-
mat {IEEE Standard 728 #H). The settings
can then be stored in the controller. At a
later date the instrument can be returned {o
those settings, using "CON ";Block$

DIM B B¥ack${2ﬂﬂﬂ}
OUTPUT 707;'CON?"
ENTER 707;Block$

To return Lo 81 d Setiin
OUTPUT 707:"CON": Block&»

Reads the instruments Error Register, which
contains an integer in the range -32,768 to
32,767, (See Appendix D for list of Error
Codes). The Error Register is cleared bv
ERR?, RST, CLR, Device Clear and
Selective Device Clear.

Returns "HP 37878"
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Common Capability Messages

Functien Mnemonic Code Description

RESET "RST" Sets the instrument to the Default econdi-
tions {See Appendix E) -
Clears all results
Stops Gating
Stops asserting SRQ
Flushes all Buffers
Sets RQS to 32 (ERR)
Clears Error Register
Clears Status Registers A & B
Clears Alarm Status Registers 1 & 2
Sets Ready Register to 1
Sets Key Register to

STATUS REGISTER A "STAM Returns an integer in the range 6 to 8191
representing the contents of Status Register
A. For weighting See RQS. Register is
cleared by RST.

STATUS REGISTER B "STBY Returns an integer in the range # to 255

representing the contents of Status Register
B ie the STATUS BYTE, Weighting is as fol-
lows -

! {End Of Gating)

2 {Alarm Change)

4 (Front Panel Key has been pressed)

& (Power has Cycled)

16 (Data Ready for Output)

32 (Error has occurred)

64 (SRQ generated)

128 (Data Logging has occurred)

The Register is cleared by CLR, RST, Device
Clear and Selective Device Clear,

6-55




Remote Control

Common Capability Messages

Fusniction

Mnemonic Code

Description

TESTS

USER CONFIDENCE

"TST n"
n=CTRIL_ROM or 2
n=CTRI._RAM or 3
= CRT_CTRL or ¢
n=RTCor i1
n=R82I32 0¢ §2
n=PGAor i3
n=D8{or 14

Con=DS1Cor 13

in=DD80_CPUor 16
n=DS0_ROMor 17
ft= DS _RAMor 18
t=D81_IForly
n=DSO_I or 20
n=PAor 2l

6= PRINTUR or 24
n= JTTR or 25
n=LEVEL or 26
n=D0O_EXIT or 28

Control CPU ROM CRC
Control CPU RAM

CRT Controller

Real-Time Clock

RS5232 Test {needs test connector)
Pattern Gate Array

DPS1 Gate Array

DSIC Gate Array

DSO/CTRL CPU Comms

D50 CPU EPROM

DS0 CPU RAM

D51/1C Loopback

DSO Loopback (needs DS0 clocks)
Protocol Analyzer PLLS

UPI Printer

Jitter Option

l.evel Detector

End Tests {Warmstart)

The instrument performs the User
Confidence test specified. The error register
should then be read. A response of # to
"ERRT? gignifies a PASS. A response of 100
to "ERRT signifies a failure.

After "TST n" Message "TST DO_EXIT" must
be issued to return the HP 3787B to normal
operation. "TST nO_EXIT" causes a full
Warmstart of the HP 3787B which takes 2
to 3 seconds, At the end of this period the
HP 37878 returns to the LOCAL state.
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Alarm Registers

The HP 3787B has the capability to capture all events in the Alarm Status Registers and issue a Service
Request. In order to issue an SRQ the Alarm Mask Register(s) must be set using the AMI and/or AM2
Messages. In addition the, RQS Mask must be set to enable bit 9 (AL1) and/or bit 10 (AL2). The HP 37878
will then issue an SRQ when any Alarm specified by AMI! and/or AM2 changes state. Alarm Status
Registers are not Latched ie they contain instantaneous values . Alarm Status Register 1 is updated every
100mS and Alarm Status Register 2 is updated every second. The Bit maps of the Mask and Status Registers
are identical -
‘Bit 1% Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

© | o | © | ERR | YAL | XBT | AIS | FLB

Bit ¥ Bit B Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

FL1 | MFA | FLC | cLo | cL1 | SLO | SL1 | PAT
‘Table 6-4. Alarm Status Register 1
Bit Decimal Description
Value
12 4096 Error - Set when an Error/Hit has occurred,
11 2048 Yellow Alarm - Set when Yellow Alarm has occurred.
19 1024 X-Bit - Set when X-bit Afarm has occurred.
9 512 AIS - Set when AIS Alarm has occurred.
8 256 Frame Loss B - Set when DSOB Subframe Sync¢ Loss has occurred.
7 128 Frame Loss 1 - Set when DS] Frame Sync Loss has occurred,
6 64 MultiFrame Alignment - Set when DS] Multiframe Alignment Sync Loss has
occurred.
5 32 Frame Loss C - Set when DSIC Frame Sync Loss has occurred.
4 16 Clock Loss @ - Set when DSO External Clock Loss ﬁas occurred,
3 8 Clock Loss I - Set when DS! External Clock Loss has occurred,
2 4 Signal Loss # - Set when DSOA/DSOB Signal Loss has occurred.
| 2 Signal Loss | - Set when DS1 or DSIC Signal Loss has occurred.
0 i Pattern - Set when Pattern Sync Loss has occurred.
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Bit ¥ Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
© | o | PFS | NFS | sLz | SLI | SLL | SLH
Table 6-5, Alarm Status Register 2
Bit Decimal Description
Vaijue
5 32 PFS - Set when a Positive Frame Slip has occurred.
4 16 NFS - Set when a Negative Frame Slip has occurred.
3 8 Signal Level Zero :- Set when Signal is lost,
2 4 Signal Level Imbalance - Set when Signal Level is imbalanced.
i 2 Signal Level Low :- Set when Signal Level is low.
i) ] Signal Level High ~ Set when Signal Level is high,

Additional Registers
The READY and ERROR Registers are also available for interrogation in the HP 3787B.

Ready Register

The Ready Register indicates the readiness of the HP 3787B to accept or output Data and can be inter-
rogated by using RDY?. By setting the RQS Mask bit 4 the HP 3787B will issue an SRQ when bit 3 of the
Ready Register is set ie Data Ready for Qutput.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
o] o} o | o | DBRO | 0 | 0 | RAC
Table 6-6. Ready Register
Bit Decimal Description
Value

3 8 Data Ready for Qutput - This Bit is set when a Message causes the HP 37878
to output Data and is cleared when the HP 3787B has finished outputting
Data,

0 1 Ready to Accept new Command - This Bit is set when the Parser has com-
pleted Parsing a Message and passed it on to the Executor. Cleared on the
receipt of the next Message.
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Error Register

The Error Register contains a 16 Bit signed Integer which signifies the Error Number corresponding o the
first Error to occur since the register was last cleared. The Error Register can be interrogated using the
ERR? Message. The register is cleared by Universal Device Clear, Selective Device Clear, RST, CLR and
ERR?. Details of all Error Numbers are given in Appendix D of this Manual,
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Demonstration Programs

The following Programs demonstrate some measurement applications of the HP 3787B.
e DS! Line Loopback (Sometimes called the T1 CSU loopback)
s Alternating OCU Loopback

« Dataport DSI to DSO

DS1 Line Loopback

This Program configures the HP 3787B to the DS1 Line Loopback condition and Actuates the Loopback.
The Loopback is verified by checking that Pattern Loss Alarm clears (ie Pattern Sync) within 20 Seconds of
the Loopback code being transmitted,

Three Logic Error Counts are made over a Gating Period of !5 Minutes each. According o the results ob-
tained the following actions are taken =

All 3 Counts < 21 _ Line PASS

All 3 Counts > 20 Line FAIL

1 Count > 20 See RE_RUN

2 Counts > 20 See REPEAT

RE_RUN: if 1 of 3 Counts is > 20 makes one more Logic Error Count over a 15 Minute Gating

Period. According to the result obtained the following actions are taken :-

Count < 21 Line PASS
Count > 20 See REPEAT
REPEAT : If 2 of 3 Counts are > 20 or 1 of 3 Counts and RE_RUN are > 20 then the Loopback is

released. The HP 3787B is configured to the DSI Line Loopback condition and the
Loopback Actuated. The Loopback is verified as before and 3 Logic Error Counts are made
over a Gating Period of 15 Minutes each. According to the results obtained the following
actions are taken :-

All 3 Counts < 20 Line PASS
Any | or more Counts > 21 Line FAIL

The DS! b set_up subroutine used in this Program envisaged SF Framing, AMI
Coding, the PRBS with a 14 Zero limit and the DS1 Clock being provided by the HP
37878,
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10
20

30

40

50

60

70

80

90

100
116
120
130
140
150
160
170
180
190
260
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

OPTION BASE 1

t

CLEAR 7

PRINTER IS 1
End_of_gating=0
D_dts=707

DI1# Results(3)

DI# Pass(3)

REMOTE 7

ENABLE INTR 7;2

ON INTR 7 GOSUB Check_status
GOsSu8 Ds1_lk_set up

Time=TIMEDATE
GOSUB Start_check
PRINT “PATTERM SYNC HAS BEEN

Remote Control

IASSIGNS DISPLAY AS PRINTER

IDETECT OCCURRENCE OF [NTERRUPT
ITHIS SUBROUTINE WILL VARY DEPENDENT ON
PTHE USERS EQUIPMENT

ICHECK LOOPBACK SUCCESS
GAINED WHICH SUGGESTS THE LOOPBACK IS GOCD.®

PRINT “THE PROGRAM CONTINUES AND MAKES ERROR COUNTS OVER"
PRINT ®THREE 15 MINUTE GATING PERIODS®

PRINT B ™

FOR L=1 10 3
GOSUB Start meas
GOSUB Waiting
GOSUB Results
NEXT L

GOSUB Value _res
GOSUB Evaluate res
GOsSUB Print_res
GOTO Fini

bs1_lb_set_up: !

1START MEASUREMENT
1WAIT FOR END OF GATING
1TAKE RESULTS

[CONVERT EACH RESULT TO PASS/FAIL
IEVALUATE PASS/FAIL

IPRINY RESULTS

! PROGRAM END

DUTPUT D_dts;"RAS EOQG,ERRY ! [HTERRUPT ON “END OF GATING®

LAND "ERROR™

QUTRUT D_dts;"RIN DS1;11L AUTG;RIC AMI;R1F SF;RMS DS1"

OUTPUT D_dts;"RDT PATTERN;RCD PRBS_20;RZL ON;MTA LOGIC®

QUTPUT D_dts;"MOD TX&RX;TIN DS1;TCL INTERNAL;TCD AMI;TIF SF"
QUTPUT D_dts;"TSL DS1;LB1 IN_LINE;ALT OFF;TDT PATTERN;EAT OFF"
OUTPUT D_dts;"ALB" (ACTUATE LOOPBACK

RETURN

Start_check: §

1F TIMEDATE>Time+20 THENM
PRINT "PATTERN LOSS 20 SECONDS AFTER END OF LOOPBACK CODE"
PRINT WSUSPECT LOOPBACK UNSUCCESSFEULL®

PRINT ® ¥
GOTD Fint
END IF

QUTPUT D_dts; AL VINTEROGATE ALARM MASK

ENTER D_dts;F

YFOR PATTERN SYKC

IF BIT(F,8) THEN
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Remote Control

530 GOTO Start_check

540 ELSE

550 ' FSET SINGLE GATING 15 MINUTES
560 DUTPUT D_dts;"GTY SINGLE;GPROG,00,15%,00v

570 END IF

580 RETURN

Bl fwemermmmemceeessnanmetesuocananamstsenasaascnh nacetocananasenassnossnmnannmmsoss
Y114 I R i I A S T A T T L
610 Waiting: t

620 IF End_of gating=0 THEN

630 GOTO Waiting

640 ELSE

6590 END IF

660 RETURN

[ Y2 I I R R e I R I R R P
[y L B R L R L T T L R R S
690 Start_meas: !

700 QUTPUT D_dts;"STRM YSTART GATING

710 End of gating=0

720 ENABLE INTR 7;2

730 RETURN

L e I
it I I e I I I I T T e L T I R T R
760 Results: t

770 OUTPUT D_dts;"RSA? COUNTH

780 ENTER D_dts;T(L) Results(L) [IT(L) CONTAINS VALIDITY FLAG
790 RETURK

-2 I I L I I I T I I
L E I B R T I I e I I I
820 Value_res: i

8340 FOR L=1 TO 3

840 SELECT Results(i)

850 CASE <21

860 Pass(L)=1

870 t

888G CASE ELSE

890 Pass{L}=0

?0C END SELECT

YAl NEXT I

920 Pass_value=Pass(1)+Pass(2)+Pass(3) 1PASS VALUE = 0 T0O 3
93¢ RETURN

A £
QB0 l-r-rammemevnrnnararenunrrmesmmrn s e esanr sr o em T rraaRmE R A Tm e am AR E
960 Evaluate res: !

Q7C SELECY Pass_value

GBO CASE 3

99C PRINT HALL THREE COUNTS HAVE REGISTERED < 21 ERRORS®
1006 PRINT HTHE LINE HAS PASSEDY

1016 PRINT » ¥

102¢ RETURN

103¢ 1

104¢ CASE 2

105¢ PRINT “ONE ERROR COUNT HAS REGISTERED > 20 ERRORS.™
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General Information

Table 7-1 Specifications

Excopt where otherwise stated, the Tollowing parameters are warranfed per{ormance specifications. Parameters described as "typical” or
"mominal’ are supplemental characteristics which provide a useful indication of typical. but non-warranted, performance characlerisiics,

INTRODUCTION

TRANSMITTER

OPERATING MODES

When interlacing at DS1/DSIC Jevels, the HP 37878 ¢an
operate as 4 separate Transmitter and Receiver, or in Through
{THRU) Mode. In THRU Mode. a DS1/DS1C signal applicd to
the RX luput is retransmitted from the TX Qutpwt, When
interfacing at DS0 levels, the HP 37871 operates as a separate
Transmitter and Receivey, sharing a contton (externally-
provided) clock source, Protocol analysis can be performed on
channels accessed by the HP 378713 by connecting a protose
analyzer to a rear-panel port,

MEASUREMENT PRESETS.

Nine completely independent instrument configurations can be
stored in nor-volalile memory Tor laler recall. Memory
tocation 0 contains a default instewment configuration. The
HE-IB address s not held in the swasirement presets.

KEYBOARD LOCK

This feature locks the EXEC and START/STOP keys, The
CHANGE keys (PREV and NEXT) are aiso focked lTor lunctions
which change the state of the instrument. They are not locked
for VIEW functions.

USER CONFIDENCE TESTS

Suventeen independently sclectable tests are provided to aflow
the user 1o check the Functional operation of the instrument.

DS1/DS1C TRANSMITTER
m Clock Sources

Internal DS1/BS1C TX Clock

Frequencey : 1.544 Mbit/s (DSI) 3.152 Mbit/s (DSIC)
Stability : < 25 ppm all causes including S-year aging and
t 10 ppm temperature 0 to 50°C.

External DS1 TX Clock

Frequency: i.544 Mllz £ 130 ppm.

Sensitivity : Compatible with TTL level signals.

Connector : BNC {rear panel)

Impedance : 75 £ unbalanced (nominal).

Termingtion : GND.

Nete : This port accepts inpuis only al a DS rate, When the TX
Cutput is Framed DS 1C this input can be used o clock the
constituent digroup generators.

Looped DS1 TX Clock

Function : DS TX timing is derived [rom a data signal applied
to the DSE/DS1C RX Ioput. This sourve is also valid il the RX
interface is selected 1o be TS0, provided a DS1 signal is also
connecled to the DS1/DSIC RX nput,

o DS1/DS1C Interface

DS1/DS1C TX Line Code
AMI, BEZS.

DS1/DS1C TX Qutput

Comnector Type : WECO jack 1o accept WLCO type 310 plug,
Impedance : 100 Q balanved (wominal),
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General Information

DS1/DS1C TX Level
DEX-1 {Refs : KS8-22332 L-171907, TIX1-4/85-032)
DSX-1C.
Pulse Height :
DS 2 3V 1 600 mV ¢at the center ol the pulse).
DSIC: £ 3.65 V £ 850 mV (al the center of the pulse),
Fulse imbalance : Ratio of power i positive aid negative pulses
nomisally 0 £ 0.5 dB.
Pulse Width : (Measured at hall amplitude)
DPS1: 324 % 30 ns.
DSIC: 159 & 20 ns.
Rise and Deeay Time :
DS1: 50 s X 25 ns (10% to 90%).
DSIC: 375 ns % 12.5 ns (20% to §0%).
Waveshape :
DSI1 : Meets TEX 1.4-85-032 (same as CCITT G.703)
DSI1C : Meets TIX1.4-85-032 (not deflined in CCITT
G.703).

DS1/DS1C Additional TX Qutput
Signal : Identical to maia oulput signal.
Connector @ Rear-panel WECO, identival to front-panel port.

DS1/DS1C TX Signal Format
DSt : Untramed
Framed Ft only, SF(D4), ESEF(Fe), T DMUDDS),
DSIC: Unframed
Framed.

DS TRANSMITTER
g Clock Sources

DSO Clocks
For DDS testing. the D8O transmificy must always be supplied
with bit and byte clocks from the DDS system. These clocks can
be connected to the Tront-panel 5-pin connector or to the
rear-panel D-shell, the active source being selected via the CRT.
The clocks arve shared by the DSO RX circuitry.
If the outpul format is clear chananel those clocks must still be
provided.
Frequency :

Bit Rate : 64 kbit/s (nominal}.

Byfe Rate : 8 kbit/s {(nominalk
Inndication : Error message on fine 1 of screen if instrument Fails
to receive either bit or byte vlock : "NO DS0 CLOCKS".

DS0 Complementary Clocks
Connector : 5-pin DIN male (Mroai-panel).
Foarmal : Scparate bil and byle clocks, Both have
complementary TTL inputs.
Levels

Low Level : 0.0 to 0.8 V.

High Level : 2.0 t0 5.5 V.
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D50 Channel Bank DDS Clocks
Connector : 9-pin D-shel {rear-panch).
Format : Separate bit and byte clocks, both TTL.
Levels @

Eow Level : 0.0 to 0.8 V.

High Level : 2.8 t0 5.5 V.

o DSO Interface

DSO Bipolar Output

Validity : All DSO.

Connector : WECO Bantam,

Impedance : 100 2 £ 5%, balanwed, DC-isolated at DSO
interface.

Transition Time : 0.5 Us maximum,

Transnitted Zero : < 0.7 V.

Transmitied One : 3.2 V peak X 10%.

Pulse Width : [5 s (nominal).

Pulse Shape : The ratio of the amplitades of positive and
negative pulses at the conter of the pulse interval is in the range
095 to 105,

The ratio of the widths of positive and negative pulses at the
nominal half-amplitude point is in the range 0.95 (o 1.05.

(Al measured when terminated with 100 2 % 5% resistive load,)
Drive Capability : This output will drive up to 1580 feot of 22
AWG balanced. \wisted, shielded 100 £ cable,

DDS Logic Output
Validity : DSOA.
Direction : Near: Far.
With DS0A interface selecied for both TX and RX, the selection
of Near or Far is commoned with the receiver.
Connector : WECO Bantam - Tip = Near: Ring = Far. -
Outpat Levels:
TTL High:> 2.4 V (Logic 0.
TTL Low : < 0.4 V {Logiv 1).
Drive Capability : Quiput sink corrent = |6 mA DC {nominad.

DS0 X Format
DBS DSOA
XDDDDDDC lor sub-rate services (2.4, 4.8 or 9.6 kbit/sk
DDLDDDDC for 56 kbit/s service
whoere D is data.
C is control or status
X is don't care.
DDS DSGB :
SDDDDDIC for sub-rate services (multi-customer) (2.4, 4.8
or 9.6 kbit/sk
DDRDDDDDC for 56 kbit/s service
where IJ is data,
C is control oy status,
§ is sub-rate frame sequenye.
Clear Channel : DDDDDDDD where B is data.



TEST SIGNALS

o DS1/DS1C TX Data

Patterns
PRES : 2201 (D20+D17+1=0), 2 14-zero Limit may be
selected,
Word : 8-bit fully programmable.
DS1 In-Band Loopbacks : (Ref TA-TSY-0003{2,
TICL2/87-001R3) Laiching loopbacks activated and
deactivated by the EXEC key, D81 signals can be framed or
unframed.
Network 1 Set-up, 8 second burst of "1 FQGO" repented.
Clear-down, 8 second burst of "1 {1 100" repeated.
Line ; Sct-up, B second burst of 0000 1" repeated.
Clear-down, B second burst of "00 17 repeated.
DS1 ESF Datalink Loopbacks : {Ref TR-TSY-000194),
Latching loopbacks activated and deactivated by the EXEC key.
Bit oriented message on the 4 kbit/s ESF datalink.
Network : Set-up, "00010010 111111 11" repeated 10
times.
Clear-down,"001060100 1§11 E111" repeated
PO times.
Line : Set-up, "CO00L110 111111 1" repeated 10
times.
Clear-down, "001 11000 111111 11" repeated
PO times,
Payload : Set-up, "0Q0I0{00 11111111" repeated 10
fimes,
Clear-down. ™00 10010 F1TLL} 11" repeated
16 tines.
NOTE : The righfiiost bit is transmitted first,

e s s o s s s sy e e
; CUSTGMER PREMISES
i
T1 interfece
i Sennector TIC5U

DSX-1 R —
mb 7y I -D
/ | / /

Network E Lina Payloed

{.acaf Loop

DP51/DS1ICTX Alarms
AlS @ Valid with cither 181 or DS1C interface selected. The
sclection of AlS overvides any prior frame selection.
Yellow Alurm @ Yellow alarm can be transmitied for all Four
1351 Fraowe Formats, Yellow alarm is ntricducst in the variows
framing formals as Tollows
SI% "I only" @ Bit 2 of cvery timeslot zero,
TLHOM : Bil 190 of everv [rame zero,
EST7 : 4 kHz datalink carries repetilive 8 zeros/8 ones
patiern.
X.Bit : With DSIC framed signals, the X-bit can be set to "g"
{atarm) or "1,

General Information

o DS1 Timeslot Insertion

Available in all DS1 framing modes, all other timeslots {ified
with a background 220-1 PRES,

Timeslot Formats ¢

Multi-customer DDS (1D8013)

36 kbit/s single-customer DIDS:

Dataport single-customer {except 56 kbil /s

56 kbit/s circuit-switched (PSIC

64 kbit/s clear channel.
For PSDC the format is DDDDDDDS, where D is data, S is
signaling bit {frames 6, 12, eich (5 = 1 in other Frames),
For the other lormats refer to the DSG TX Signal Formal
section. PSDC is available only with SFF and ESF. Clear chaonel
is NOT available with T1DM.

Insertion Level : Unless the timeslot is specified to contain DDS
multi-custoners, the insertion pertains to the complete
{single-cusiomer) timeslot,

If the timeslot is specilied to be multi-costomer DDS, then
customer number must be further specificd (o permil inscrtion in
a partivelar customer siol. In the TX & RX mode, other
customer skots in the chosen timeslot are filled with DDS TEST
code. In the THRIJ mode, they are retransmitted unmodified.

Insertion Data : The data applicable is as specified for the DSC
Transmitter,

With 36 kbit/s PSDC selected, the choice of test patterns is the
same, As with clear channel and 56 kbit/s, DIIS data received
lrom a protocol analyzer cannot be inserled in a timeslot.
Errors may be added as described in the TX Lrror Addition
section,

Signaling : When 56 kbit/s circuit-switched channels are
inserted in a DS signal (TX & RX or THRU modes}, the
signaling bits ol the selected channel can be set via the fromt
panel.

SF: A, B bits.

ESF: A, B. C, D bits.

o T1 Datalink

Types
With ESF Framing. data may be inserted in the 4 kbit/s datalink,
With "It only" framing, data may be inserted in the 4 kbit/s i
link.
With TIDM framing. data may be inserted in the 8 kbit/s
K-channel.
Insertion is available in both TX & RX and THRU modes.
Test Patterns :
51 1-bit PRIS
204 7-bit PRBS .
Alt-ones word
In addition. data may be iransmitfed as received over the
rear-pane! servial protocol analyzer intesfave.



General Information

o DS0 TX Data

Patterns:
511-bit (29-1) PRES, (D9+D35+1=0).
2047-bit 211.1) PRI, (D1 1419+ 1=0).

Ali-ones word }
8-bit word, fully progr bi

¥ ¥ programinabie PSDC
Preprogrammed sequence : This can be any length from
1 byte to 2536 bytes inclusive. The contert can be
programmed only remotely {HP-1B or RS-232-C). The
following number of bits per byte are programmable ;

Clear channel - 8

56 kbit/s CSDC - 7

36 kbit/s DDS - 8 (data + status}
Sub-rate DDS - 7 {data + status)

Note : The pattern choice is restricted in the following cases -
DS Alternating Loopbacks
DDS Secondary Channel
‘T Data Links

See appropriate section for detatls.

Protocol : Transmitfed data is as received over the rear-pancl
serial fink. It is not available with alternating loopbacks.

Background : When tho interface iz DIDS nuti-customer DSOB
the other customer slots are Filied with TEST code.

o DDS Multi-Point Signaling Unit

When testing multi-point DDS circuits, any number of multi-
point jusction units (MJIUs) in tandem may be routed to set up a
path by sending controf sequences from the HP 37878 The
returned MJU branch number and Hub OfTice Identification are
displayed.

Once the path has been set up the branch may be lested. blocked
of an existing block cleared,

Control Sequences : The following table describies the code

sequences which are transmitied for the various MJU operations.

Operation Select | Block | Unblock | Release

i second TA
24} byles MA™®
20 bytes BRN*
20 bytes UMC*
1 second BLK

1 second CMI - *
1 seeond RLS .

* & & @
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Bits § and 8 restrivted {or
DS bit 8 restrivted for

where :
TA  Test Alert §t101100
MA  MIU Alert 51110010
BRN Branch Select S0101XY1

UMC Unassigned Mux  S0011000

BLK Block S0001010
CMI Idie S111i110
RLY Release 81111009

The branch selected is binary-coded into bits "XY" in the range
G 1o 3. These are mapped From the branch vange | to 4 (1 » 0.
2 » 1, etc)

Note : For the multiple byte (ransinissions marked by * in the
table above, the number of byles is the nember fransmitted at
DSOA aflter iteration fo 64 kbil/s.
Within a DSOB signal the numbers of MA, BRN and UMC bytes
are respectively :

1 each for the 2.4 kbit/s case

2 each [or the 4.8 kbil/s vase;

4 each for the 9.6 kbit/s case.

o DDS Loopback

Alternating and latching loopbacks may be activated and
released,

Alternating
Whenever the loopback is selected the HP 37878 transmits the
selected fest pattera allernated with the appropriate code.

There are six types of alternating loopback, The following table
lists them aind details the activation codes ;

Pi D2 D3 D4 D5 D6 DT CB
DsU g ¢ 1 a9 1 1 9 ¢
Channel ¢ ¢ 1t 9 1 ¢ 0 ¢
oCy 6 ¢ 1 9 {t 0 1 O
56 kbil/s Repeater 6 ¢ 1 8 1t 0 0 6
HL9GNY 6 o t 9 t 0o 1 0
DSODP* ¢ ¢ 1 0 t 0 1 &

* The DSODP alternating Joopback is available only in some
DSODP cards. Please check that your DSODP card has 1his
capability before atlempting & DSUDP alternating loopback.

Colamn D1 assignment is for 56 kbit/s operation. For sub-rate

operation (2.4, 4.8 and 9.6 kbit/s} from a DSOA interface the

[irst bit is a onc in all cases. For sub-rate channels when

interfacing al DSOB this bit posilion conlains one bit of [he

sub-rate framing sequence and is designated 8.

While testing using afternating loopbacks, test pattern seleetion is

restricted 1o

511-bit PRBS (D9+D5+1=0)
2047-bit PRBS (1211494 1=0)
Preprogransnied word,

DDS code transmission Is not validl during an alternating

loopback.



Latching

There are {ive types ol latching foophack.

Contro} Sequences : The Pollowing table describes the code
seguctices whiclt are transmitted to set up Lhe vagious kiching
loopbacks. Nole that 1he number of byles specilied appiies to the
DSOA interface, ie after iteration.

Operation PSODY 3 OCYU | Chan | HE222 | MJU

40 bytes TIP - L L *
46 bdytes TA
20 bytes MA
20 bytes MJU o
48 bytes DSODP ]
49 bytes OCU ™
40 bytes CRU *
40 bytes HEL222 L]
120 bytes LBE L] . L]
28 bytes UMC .
40 bytes DMI* L]
124 bytes LBL*

2 seconds TEV
120 bytes LBE

* This section is fransmitied once for every
inlervening DSODP unit up 1o & maximum o 7.

where !

TiP Transition In Progress 00T1E0I®)
TA Test Alert SET00100
MA MJU Alert S111G6GI0
MJU Loopback Identification S1010001
DSGDP Dataport LSC 0000101
OCH Office Channe! Unit 1.8C S B1g10Ie
<8y Chasrnel Unit 1L.8C 0110041
Hi.222 HP222 L8 G100ttt
LBE Loopback Enable gloionig
UMC Unassigned Mux Channel S8 1000
DM Data Mode Ldle 111ttt
FLEV Far-End Vaice 01011010
{(L8C = Loopback Select Code OXXXXXXD)

Assignmentt of the Cirst bit is for 56 kbit/s. ot sub-rate
aperation {2.4, 4.8 and 9.6 kbit/s) From a PSQA inter(ace the
First bit is & one in all cases. For sub-rate channcls when
interfacing at DSOB this bit position contains one bit of the

sub-rale Traming sequence and is desigitated S

o DDS Secondary Channel

Interleave Factor : DDS secondary channel is {ransmitted by
modifving every 3rd control bit (bit £}
Test Patterns;

511-bit PRBS

204 7-bit PRBS

General Information

Note : These both contain the secondary channe! training

serpiience of & consecutive roeos,

Protocol @ As with primary DS chanaels, data can be
trampsmitted as received over the rear-pancl serial link.

Note : A preamble of 6 consecutive zeros mus! be transmitted 1o
initialize secondaty channel reception. Fransmission of twelve or
more consecutive cnes will cause the secondary chiannel receiver
to drop oul.

Loepback : Only fatching lwopbacks are used to test a secondary
channel.

Primary Data: When a secondary channel is transmitted. the
primary channel is Filled with random data,

Naote : When testing the primary channel, the secondary channel
is kdle.

r Special DDS Codes

When any of these special codes are selectad, the EXEC key s
required 1o start the generation.

Predefined Codes @

DI P2 D3 P4 PR3 b6 DT R

CMIi 1 i 1 1 1 1 1 ¢
QCU L/B g 0 1 o 1 ¢ 1 ¢
CHANNEL 1./B g o 1+ o 1 0 0 9
DEU L/8 o0 1 a6 | I 6 0
TP o & 1 1 I o 1 o
LLBE o 1 0 10 1 0
FEV o 1 6 1 T 0o 1 0
TA 0 1 T 0 1 I 0 0
MA 0 1 I ¢ 0 1 0
UMC 0 6 0~ 1 i 0 6 0
BLOCK 60 ¢ o o 1 0 1 0
RLS 0 | ! 0 0 9
ASC 6 0 0 1 Pt 1 @
TEST 6 4 0 | It 0 90
OO8% 6 o 0 1 I 0 1 0

Colamn D1 assigrument is For 56 kbit/s operation. For sub-ralo
operation (2.4, 4.8 and 9.6 kbit/s) from a DSOA inferface, the
first bit is a one in all cases. For sub-rate channels when
interfacing at DSOR, this bit position contains one bif of the
sub-rate Framing sequence and is designated 8.

Settable Code

in addition to the above codes, any other code can be transnitted
by selecting SETTABLE CODLE

For sub-rate aperation (2.4, 4.8 and 9.6 kbit/s) From s DRDA
interface, the first bit is a one in all cases. For sub-rate channels
when interfacing at D3S013, this bit position contains one bit of
the sub-rate Framing sequence and is desipnated 8. Al other bits
arc selectable.
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General Information

ERROR ADDITION
a DS1/DS1C Error Add

Ervor Types
Binary (Legic) Errors : Any DS1/DS1C test pattern.
Any D81 datalink test paticen.
Bipolar Viclation/Code Ervers
Frame Errors : T1DM, F-bits and 24th timeslol.
SF. Ft bits and Fs bits.
ESF. Fe bits,
Ft only. Ft bits.
CRC Errers : ESF ondy.

Insertion
Single : SINGLE ERROR key allows insertion of single logke,
BPVY, Frame or ESF CRC errors.
Ratio :
Logic and BPY : MxION whereM=1tw9and N=23to8
variable in unit steps.
CRO: 1x10°0 ko 4.6x1073, selected hy setting corresponding
BER in the range 3x 1040 1x10°8,
DS1 Thru Mede : Logic errors are added i the range 9 x i@'?’
to 1 x 1078,
Notes :
Frame errors can be added only singly.
Datalink crrors (ESF and "It only") can be added only singly.
T1DM R-channel errvors can be added only singly,
1 output framed then logic error ratio is wrt data bits.
Logic error insertion dovs not cause bipolar violations, CRC or
frame ervors. Both 0 i 1 and | to 0 conversions are included
withot viofating the | 5-zero constraint in DS! signals.
Bipolar violation insertion does not cause logic, CRC or rame
errors.

CRC error insertion does not cause bit ervors.

Automatic Protection Switch (APS) Test
Based on BPV insertion. Five slales are seyuenced using the
NEXT key :

START

NO TRANSILR

TRANSFER

NO RESTORE

RESTORE
Inn the START state no bipolar violations are inscried. For each
of the other states, BPV error ratios are independently sefectable
in the range x| G'S to 9x i 6'3. The states are sequcnced using
the NEXT key., Valid Cor both AMI and B8ZS. (Selected set
common for DS and DSI1C).

DS0 TX Error Add

Type : Logic bit. byte or sub-rate frame errors, Sub-rale Frame
errors apply only with sub-rate cases of” DD DSOR. They
cannot be added with secondary chasnel selected. Logic bl or
byte errors cannot be added when remote word or protocol
analysis is selected.
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Single : The SINGLE ERROR key allows insertion of single
fogic. byte or sub-rate frame errors, With logic sefecied, each
successive press of the SINGLE ERROR key causes the insertion
position to rotate through the set of valid data bit locations.
{Ratio error add is provided for Dalaport testing.)

Iasertion Method : Wit the DDS formats, DSOA and DSOD bit
errors are inserfed only in the data bits, ie not in the status or
sub-rate framing bits,

With DDS interleaved loopbacks, fogic bit and byte errors are

inserted only in the data bytes, NOT in the code bytes.

Dataport Test : For testing sub-rate Dataport error correction,

every twentieth set of byte ileralions can be ervored in lhe

Following ways :

{1) 2 inevery 5 bytes inverted {error correction should cope
100%:).

£2) 3 in every 3 bytes inverted {error correction should fail
100%),

DS1/DS1C THRU MODE

Function ; In this mode, a signal applied lo the DSI/DSIC RX
Input passes thwough the instrument and is retransnttted from
the DS1/DS1C TX Output. When the interface is DS, timeslots
cafn be accessed for measurement as deseribed in the Receiver
DS1 Timeslot Extraction section, and data can be inserted in
timesiots as deseribed in the Transmitter DS Timeslot Insertion
section. At DSIC interface points, the THRU mode ofTers only
monitoring access. '

Frame : In the THRU mode the retransmitied frame format is
always the same as the received format,

Received Frame bits are retvansuiitted wamodified. Hence frame
errors are preserved. The only exception oceurs with TiDM
framing when the R-channel is being stimulated.

While the receiver is not aligned to the incoming frame the
entire received signal is retransmitied unmodified. Honce botls
frame structire and data présent it the received stream are
preserved intact.

In DS1 operation where bwsertion is selected. 1 insertion
commences after frame alignment has been achieved.

Code : In the THRU mode the retrapsmilted line code is abways
the same as the received line code.

The retransmitted line code Is regenerated. Any received code
errors are not releansmitted,
Delay @ This depends on the fine code as Tollows ;

AMI 1 ~4 bils.

B8Z%: ~20 bits.
Protectien : In the event of a Tailure ol the Instrument power
source a failsafe relay provides a metallic connection between
the RX and TX ports to provide teaffic continuity. Also in the
THRU mode protection against traffic corroption is provided by
an INSERT lield which reverts to OFF on selection of ANY
new inser! configuration. During insertion only the data may be
modified.
ESF CRC : When a DS signal with ESY framing js being
reiransmitted the CRC is recateulaled (to lake aucount of any



timeslot nsertions). However, lor every received CRC ervor an
error is inserted in the retransmitted stream fo preserve
end-to-end CRC-moniloring aceuracy.

DDS with Secondary Channel : The inscrtion of DDS or
Dataport primary channe! data will corrupt any received
secondary channel data pertaining 1o that customer,

Conversely, the insertion of DDS secondary channel dala will
corrupt any received primary channel data pertaining to that
customer. The received primary channel data will be overwritten
with random data.

RECEIVER

DS1/DS1C RECEIVER

DS1/DS1C Input Modes
Terminated/monitor.
Bridged.

PS1/DS1C RX Input
-~ Connector Type : WECO jack 10 accept WECQ type 310 plug.
Impedance :

Terminated : 100 £ ¥ 5% balanced (nonsinai);

Monitor : 100 & 2 3% balanced {nominaik

Bridged : 1 k2 £ 5% balanced (nominal).

DS1/DSHEC RX Rate

PSL Rate: 1.544 Mbit/s £ 130 ppm.

DSIC Rate: 3,132 Mbit/s £ 30 ppm.

Jitter Tolerance : The inputl will aperate without error in the
presence ol a signal with a jitter content within the nominal
masks shown, These specifications apply For data with
maximisn zero vuns of 14,

!354
gl---- 20 d8/decade bit rate
PR-pk ' siope
Amp H
{hit) !
g.28i--- -~ ¥
i 3 .
1 3 Freg {kHz}
D§-t6
[ P, 20 48/decade bit rate
P-pk Rope
Amp
{nitsl
[l J e
1 1
F 1] Freg {kHz}

DSI/DSIC RX Level
Terminated/Monitor : 80 mV (o 3.5 V peak.
Bridged : 800 mV peak (minimuin)

Sale operaling maximum OV peak.

General Information

DS1/DS1C Preselectable Levels

DSE Levels
PSX-1: 3.0 V peak * 600 mV, at pulse center.
DSX-MON : As for DSX-1 fess 20 dB.
DS-LO : As for DSX-1 but with loss due to the cquivalent of
655 fect (200 m) of ABAM cable.
DS-LO-MON : As {or DS-L.O ess 20 dik

DSIC Levels ¢
DSX-1C: 3.65 V peak £ 350 mV, at pulse center.
DSX-MON : As For DSX-1C less 26 dib
DS-LO : As for DEX-1C bul with foss duc to the equivalent
of 655 feet (200 m) of ABAM cable,
DS-LO-MON : As for DS-LO fess 20 dB.

DS1/DS1C BX Level Measurement
The received DS1 or DS1C level can be displayed in peak volts.
The positive and negative peaks are displayed simultancously.
Display Format : XXX V.,
Accuracy : & 10%

DSX : One LSB = 77 mV,

PS-LO:One LSB = 77 mV.

PSX-MON : One 1.88 = 39 mV,

DS-LO-MON : One LSB = 39 mV.

Bridged Mode : One LSB = 390 auV.

DS1/DS1C RX Line Code

AML B8ZS

Decoding Rules :
AMI:+] » ] and-{ » 1.
BSZS : OVIOVE » 000000, +1 » | and -1 » 1 exvept in
OVIGV L.

DS1/DS1C RX Framing

DS Format : SF (D4 It only: ESE (Fe) THOM {DDSE
unframed.

DSI1C Format @ Framed or unframed,

DS1/DS1C Frame Synchronization Criteria
DS {TIDM)
Reframe : § successive corredt Limeslot 24 bytes followed by
14 suceessive correct Fr bits Tollowed by 6 successive correct
Fs bits,
Frame Loss : 3 inany 12 successive [ranies containing ervors
in either the ¥ bits or timeslot 24,
DS (8F)
Reframe : Tt bits - 14 successive error-Iree
Frame Loss 1 17 bits - 3 in any 7 errored,
Multiframe : Fs bits - 6 successive error-free,
Multiframe Loss 1 Fs bits - 2 in any 4 errored.
DS1 (ESID
Reframe : Fo bils - 14 successive wrror-free.
Frame Loss : Fe bits - 3 in any 7 ervored,
DS1 (Ft only)
Reframe : 7t bits - 14 successive errvor-free.
Frame Loss ; Ft tits - 3 in any 7 errored.



General Information

DSIC Reframe : DSOA Synchrondzation Criteria:
F Bits : 8 error-free. then Sync Gain : Byte | = byle 5.
M Bits : next "01 X" sequeace error-free, Syne Madntenance 1 160 error-free byle comparisons before
DSIC Frame Loss: 20 with errovs (hyte comparison is byle | with byle 5).
F Bits : 3 in error between successive M4 bits, or 8yne Loss : 20 errored byte comparisons before 160 which
M Bits : 3 errors in any 3 consecutive "0 1 1* sequences. are evror-free.
Multilevel : If the RX configuration requires synchronization at DSeR Synchronization Criteria ; I the RX configuration
mare than one level the syne provesses occur sequentistly with requires demultiplexing at a lower fevet {ie DSOB to single-
the above crilevia, customer), the multi-customer frame sync criteria are as
ESF False-Framing Prefection : When ESTF framing is selected described in the DDS Sub-Rate Frame Synchronization Criteria
this feature is aclivated by selecting CRC measurements in resull section.
B. A message "FALSE-FRAMING PROTECTION ACTIVE! is Error Correction : If the RX configuration reguires
displayed in the Results section of the CRT. With this fealure demuitiplexing to a 64 kbit/s channel carrying 2.4, 4.8 or
active, the complote syte provess s © 9.6 kbit/s iterated dalaport service (DSOA), tiror vorrection can
- 14 successive error-free Te bils, be selected. Note that ervor correction is not available for a
~ One or more error-free CREC checks i the following 56 kbit/s dataport channel.
decisecond.

DS1/DS1C RX Data
Patterns : PRDBS Zzo-i. (D20+D 17+ 1=0) a L 4-zero limil may
be selected.

D50 RECEIVER

DS0O Bipolar Input
Validity : All 1236,

Modes : Terminated: monitor.
Connector : WECO Bantam.
Linpedance :

8-bit word fully programmable.

All-ones woud,

Note : If' the input signal is DS1C framed, then this signal must
be Formed by stufling. mulliplexing and scrambling two 1041
digroteps. X . .
Traffic : The input signal may be live trafTic Tor alt but jogic Ferminated : 100 © balanced (nominal),

transformer-coupled.
Error measgrements.

Monitor : 2 kG balanced {nominal) trans{ormer-couphl,
DSB RX Level : PSX-0. The sampling threshold is set to sample

DS1/DS1C Patters Synchronization Criteria DSX-0 at 1.2V above or below o level.
Sync Loss 1 Sync loss is deemed {0 have peeurred if the error '

ratio exceeds ~ | /6 as measured over a decisccond. DDS Logic Input

Sync Gain : Syne is regained after 40 error-free clock periods. VYalidity : DSOA.

Direction ; Near: Far,
With the DSOA interface selected For both TX and RX. the
selection of Near or Far is commoned witly the transmitier,
Connector 1 WECO DBantam - Tip = Near, Ring = Iar,
Impedance ; 10 k2 unbalanced {nominal).
Input Levels ;

TTL High : > 2.0 ¥V {Logic ).

TTL Low : < 0.8 ¥V (Logic 1)

DS1 Timeslot Extraction
DS Timeslot Format :
Mudti-customer DDS (DSOR).
56 kbil/s single-customer DDS.
Dataport single-customur {except 56 kbit/s)
56 kbit/s civcoit-switched {PSDC)
64 kbit/s clear chaanel,
For 56 kbit/s circuit-switched operation the format is
PDDDDDDS where
[} is data

S Is signaling bit (frames 6. 12 e1¢) 8 = | in other rames)

DSO RX Rate
64 kbit/s (nominal).

DS0O RX Clocks

Shared with D80 TX Clocks - see section in Transmilicr

For the other formats refer to the DSG RX Format seetion.
Timestol Data @ When demultiplexing of the RX Inpul to ificati
. specilication,
<hannel or 1S customer level is selected, then the channel or E

customer data may be selected as Tor the DSG Receiver.

DS0 RX Format

With 56 kbit/s PSIC selected. the choiee of test patterns is the DDS DSOA :

same. As with clear channel and 56 kbit/s DS, the data XDDDDDDC For sub-eate seevices (2.4, 4.8 or 9.6 kbit/sk
received is nol available For protocol analysis. DOLDDDDC for 56 kbil /s service

Drata inversion may be selected Uor the receipt of inveried data where 2 1s data,

From a PSDC feopback, Note that in this case the signaling bits C is control o status

are pot imverted X is don't care.
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DHS DSO8R : )
SDDDDDDC For sub-rate services (mulii-customer) (2.4, 4.8
or 9.6 kbit/sk
DRDDRDDC for 56 kbit/s service
where [ is data,
C is conlrol or status,
S s sub-rate frame sequence.
Clear Channel : DDDDDDDD where D is data.

DS0 RX Data

Patterns :
51 1-bit (29 1) PRIS. (DI+D5+ 1=D).
2047-bit (21 121) PRES. (D1 t+D9+ [=0).

Al-ones word

: DDS: bit 8 restricted for
8-bit word, fully programmable N

PSDC

Protocel Mode : Received data is outpul over the rear-panct
serial datalink but no internal measurements {bit, {rame. ety are
avatlable, However, ALARM duration meagurements and bit
monitor lunctions are available simultaneously.

This Feature is not available with alternating loopbacks.
Return Cote Mode : Used in conjunciion with the Lransmitter
for the acknowledegment of MIU routing or the setting up of
laiching loophacks. ’
Alternating Loopback : While testing using alteenating
loopbacks, test pattern selection is restricled fo:

81 1-bit PRES (DY+D5+1=0)

204 7-bit PRBS (D1 1+D9+1=0X

For these test patterns a choice of *Continuous™ or "Fron:
Alternaling Loopback” is of fered in the receiver. The latter must
always be selected when receiving {rom an allernating DS
loopback.

it is not assumed Lhat the fest patfern byles have maintained
their byte identity through the loopback process,

DS0O Pattern Synchronization Criteria

Syie Loss @ Sync loss is deemcd to have peeurred if Lhe error
ratio as meastired over a decisecorct exveeds ~1/5.

Sync Gain : Syne gain is deemed 1o have ocouryved if the error
ratio as measured over a decisecond is loss than ~1/5,

DDS Sub-Rate Frame Synchronization Criteria
Sync Gain : Searches for 20 consecutive corredt frane bits in
the following sequences according 1o the service rate :
01100 for 9.6 kbit/s.
015106104100 for 4.8 kbits.
011006181001110000100 Yor 2.4 kbit/s.
Sync Loss: 2 frame ercors it any 6 Frame bits.

DDS Secondary Channel

fnterfeave Factor : DDS secondary channe! is implemented by
modifying every Jod control bil {bit 8).

Syne Gain : Locks to an initialization sequence of 6 consecutive
eros i the secondary channel

Sync Loss 1 Loses syiie on detecting |2 conseoulive ones in lhe
secondary channel. A search for a following initialization
sequence conmences avtomaticelly.

} Bits 1 and B restgicted lor

General Information

Test Patterns : 51 1-bit PRBS: 244 7-bit PRBS.
Protecol : As with primary DDS channels, the received data can
be transmitted over the rear-pancl scrial link.

ALARM INDICATORS (front panel)

These indicators are ifuminated whenever the alarm condition
exists. They are NOT hierarchical

The indication remains Tor 500 ms beyond the duration of the
alarm condition.

The Following alarm conditions are indicated :
Siphal Loss Pattern Sync Loss
D5 1C Frame Loss Yellow Alarm
DS Frame Loss AlS
DSOB Frame Loss X-Bit (sef to zero}
Errors/Hits Petected

ERROR DETECTION

DS1C
BPV /Code, Frame, Test Paltern bit ervors.
Digroup : Frame errors
TIDM : F bits and frame bits in timeslol 24,
SF : Ft and Fs.
ESF : Te.
Ftoonly : Ft.
CRC errors (ESF ondyl
Test patiern bit errors.
Digroup Datalink : Test paltern bit errors (USF, and "'t only").
Digreup TIDM R-Channel : Test pattern bil errors.

DS1
BPV /Code, CRC (ESF onlyl Test Pattern bit errors.
Frame errors -
TIDM : I bits and frame bits in timeslol 24,
SF . Ft and I\,
C8IT  Te.
Ft enly : I¥L,
Nate : Code Ervor Rules
AMI : Each BPY = one error.
BSZS : Bach BPV not contained in GV 0V ] = one ervor.

DS1 Datalink

Test Pattern bit ervors.

Datalink types :
ESF framing - 4 kbit/s datalink.
F1 oniy framing - 4 kbit/s link,
TIDM {raming - § kbit/s,

DS1 Timeslot Extraction
Test Pattern bit errors.
DDS sub-rate frame errors (2.4, 4.8 and 9.6 kbit/s DSOD)
51 Timeslot Formal :
Multi-customer DDS (DSOB)
56 kbit/s single-customer DS (before error sorrection).
Dataporl sub-rate single-customer defore or after error
correction).
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General Information

56 kbit/s circuit-switched (PSDO).

64 kbit/s clear channel,
For 56 kbit/s circuit-switched opuration the lormal is
DDDRDDDDS wlhere

1) is data

8§ is signaling bit (Frames 6, 12 etc) (8 = | in other frames)
For the other Formats refer to the DSO RX Format section.

DS

DSOB (DDS) : Sub-rate Craming ercors {except 56 kbit/s),
Customer level {est pattern bil errors, Secondary channe! test
pattern bit errers.

DSGA (PDS) @ Test patlerntbit errors, Secondary channel {est
patiern bit errors,

Clear Channel : Tost paitera bit crrors.

ERROR PERFORMANCE
MEASUREMENTS

o Real-Time Clock

Fuadamental Period : 1 decisecond {nowminal).
Setgabifity : £ 58 ppm at 253°( (nominal}
Stability : Crystal-controfted -0/+50 ppm including 5-year
aging.
Display : Displays of {ime and date are presented on Page 4 of
the CRT.
TIME Format : Time 14 hrs 31 mins 12 sees {example).
DATE Format : Date 24 Japuary 1987 (example),
Bolh can be sct a1 any time {time display resofution ! second),
Battery Back-Up : The real-time clock and calendar remain
operational during line power faileres and when the instrument
is switeled of'F.

Elapsed Time

Function : The inslrument can moniior the time which has
elapsed since the start of a gating period. This lacility is
available in all GATING modes,

Display : In these modes the ELAPSED TIME display can be
setected for display.

o Gating Periods

Modes
Manual : Controlled by START/STOP key.
Interval : START key controfs start o gating perisd. End of
gating period normally controlled by the internal timer but this
can be overridden by the START/STOP key.
Minimunt Interval @ ] second.
Maxinum Interval : 99 days 23 brs 39 mins 539 secs.
Resolution : 1 second.
Repeat Interval 1 START/STOP key conirols the start of the
fivst gating period. End of gating periods normally controlled
by the internal fimer hut this can be overridden by (he
START/STOP key. The START/STOP key ends the seguence of
gating periods as well as terminating the current gating period.
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Minimum Interval : 1 second,

Maximum Inlerval : 99 days 23 hes 59 inins §9 secs,

Resolution : 1 second.
Short (repeats) : As for Repeat Inierval but with a short period
restricted to a choice of 1 second, 13 seconds, § minutes or
IS minutes.
Dead Time : In repeat modes there is NO dead time between
gating periods.
Power Failure : In the event of a Joss of line power to Lhe
mstrument during a gating period. measurement results and
seftings are retained in non-volatile memory. When line power
returns the instrument avtomatically continues gating rom e
point in the period reached at the time of intervuption,

o Measurement Results

Two error Lypes can be accumulaied simullancously whenever

two types of ervor can be present. These must be chosen prior
to the start of a gating period. Two selected results, Result A

and Result B, may be displayed simuitaneously.

The form of display. cg Asyne EFS, can be chosea before. during
ar alter a gating period.

Error Results
Error Count ;
Display Format : 7-digit display {or < 10.060.000 errors
2-chigit mantissa, 2-digit exponent display for > 10.000.000
errors.
For CRC error counts, an incorrect CRC checksum is counted
&5 one errof.
Error Ratio:
Display Format : 2-digit mantissa. 2-figil exponent display.
For CRC error ratio results. the number of clocks is used as
the base. For all other ratio resulls, (he number of bits
sampled is used as a base,
Error Seconds : Both synchronous apd asynchrenous,
Error-Free Seconds : Asyachronous,
% Error-Free Seconds : The number of error-free seconds
expressed as 4 percentage of the number of seconds in the gating
period, ‘
Display Format : XX XXXX% or 100.00%.
Valldity : Vatid For all gating modes and eevor typus.

Display Update
Single Modes : Non-exponent Format displays update every
100 ms to show the cunmlative reswit,

Exponent format displays uvpdate every second to show the
cumulative resull,

Repeat Modes : The displays update only at the end of cach
gating period. Consequently no results are displayed during the
fivst gating period.

Result Hold : Al'ter a single gating period or sot of gating
pertods (repetitive) the Final result is held until & now gatling
period is inltiated. B the configuration is modified in the
meantime the previous resuft remains until 1he new gating period
is initiated.



Error Analysis

These measurements are based on CCITT Recommendsation
G.B2 1. Analysis is available for all error sources and gating
modes.

9% Availability : The number of available seconds during a
gating period expressed as a perveniage of Uw nwmnber of
elapsed seconds,

Avaiabiiity is as delined in CCITT Ree. G821, A systent
becomes *available” when the crror ratio measured in | second
intervals is better than 1x10°3 for 10 or more consecutive
seconcls, ie minimum available period is 10 seconds.

A system becomes "enavailable” when the error ratio measured in
{ second intervals is greater than Ix! 03 for 10 or mors
consecutive seconds.

For the purpose of determining availabitity, patlern loss, frame
loss and signal loss seconds are simply considered as seconds with
ervor ratios exceeding the availability (hreshold. Power loss
seconds are discarded.

If CRC errors are being analyzed. the availability criterion is
320 CRC errors in a sevond. This CRC error rate corresponds
to a BLR of 1x10°F with randomly distributed bit errors.

% Unavailability : The number of unavailable seconds during a
gating period expressed as & percentage of the number of
elapsed seconds.

% Severely-Errored Seconds : The pomber of scconds during
the available time in & gating pericd which have an error ratio
worse than the availability threshold expressed as a percenlage
of the available time expressed in seconds {as per CCITT Rec
G821

% ES ¢ The number of seconds which contain errors during the
avaflable lime in a gating period expressed as a percentage ol the
available time in seconds,

% Degraded Minutes : The number of 60 second {1 minuie)
intervals (excluding scverely-errored seconds} during which the
erfor ratio is worse than a threshold 1x1 06 exprossed as a
perveniage of the available time in minutes {excluding severcly
errored seconds).

Conscentive Severcely-Errored Seconds (CSES): 3 to 9
consecutive severely-errored seconds.

Severely-Errored Seconds (SFRY ! A count of the number of
seconds during the available time in a gating period which have
a1 error gatio wosse than 1 x 1073,

Errver Scconds (Asyichronous) : The namber of seconds which
contain ervors during the available time i a gating period,
Degraded Minutes : The number of 1 minwte intervals
{excluding severety-errored seconds) during which the error ratio
is worse than 1 x 1076,

Alarm Duration
The Follewing alarm duralions are measured in seconds :
Insirument Power L(}SS
Sipnal Loss {excepl for DS0 Clear Channel)
AIS {DST and DS1C signals)
DS HC Franme Syoc Loss
DS1 Frame Sync Loss
DSOB Frame Syne Loss
Pattern Syne Loss

General Information

DS1 JITTER MEASUREMENTS
(Option 001)

Jitter Amplitude Measurement
Range 0.00 to 13.00 UZ plepk (nominal) in 0.01 UL steps.
Accuracy specified in range 0.00 to 16.00 Ul pk-pk.
Intrinsic Jitter : < 0.02 UI pk-pk (typicaly at 25°C:
< .06 Ul pk-pk 0 10 50°C.

Basic Accuracy: 3.0% ® 0.03 Ul + pattern dependency.
Internal Filters :

LP: 2 Hzto 40 kilz

HP! « LP: 10 Hz to 40 kHz

HPZ + LP: 8 kHz to 40 kHz
Filter Tolerances:

Upper Cutoff LP: 40 kliz * 10%,

Lower Cugoff LP: 2 Hz £ T0%,

Lower Cufoff HP1: 10 Hz £ 10%.

Lower Cutoff HP2: 8 kHz £ 186%.

Jitter Analysis
Hit Threshold ;: Can be sel in the range 6.05 to 10.00 Ul pk-pk
{resolution 0.01 UI pk-pk)
Hit Count : Tolalizes the number ol times the measured jitter
exceeds the hit threshold during the measurement interval
Display Format : 7-digit display For < 10,000,000 hits.
2 digit mantissa, 2-digit exponent display for » 10.000.000
hits.
Hit Bit Count : Totalizes the sumber of [X51 clock periods
during which the moasured fitter amplitude excecds the hit
threshold during the measurement inlerval.
Bisplay Format ; 7-digit display for < 1(.000.000 hit bits.
2 digit mantissa, 2-digit exponent displsy for » 10,000,000
hit bits,
Jitter Hit Bit Ratio : The ratio of the DS hit bit count {o the
tolal number of DS1 bits in the measurement interval
Jitter Hit Seconds : The number of seconds in which the hit
threshold has been exceeded at least once during the
measurement interval (Measured asynchronously.)
Jitter Hit-Free Seconds : Converse of Jitter Hit Seconds.

DS1 FRAME SLIP MEASUREMENTS

Method : The HP 1787B measures controlled rame slips. This
ts accomplishied by inserting a PRBES in 4 56 or 64 kbil/s
timeslod of a D81 signal passing the signal through the network
or swilch under test, then recognizing when a 7-bit or 8-bit slice
of the PRES is duplicated or deleted, |
Duplicated Trames ate indicated as positive Frame slips, Delgted
Frames are indicated as negative frame slips.

Valid : Valid when the receiver is set to measure a PRBS in
either a 64 kbit/s Clear, 5& kbit/s Switched or a 56 kbit/s ﬂ)i)S
channel.

Interface : DSIC. DS and DSG. L
DBisplay : Simultancous counl of "Positive” and “Negative"
controlled franve slips.
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General Information

DATA LOGGING

Logging Device

internal Printer - this is lhe defaslt device. External HP-II
printer in listen-always mode.

Renwote Conirol : When logging to an external HP-IB printer
remote is restricted to RS-232-C since the HP-IB port must be
set to tatk-ouly in order 1o drive the external HP-IB printer,
Note ; When using the internal printer, no output is available to
external printers and vice versa,

Internal Printer
Type : Impact. 24-column,

Capacity : Approximately 6000 lines per paper roll (19 metres},

Print Modes

Manual : At any time the mianual PRINT key can be used to
cause the displaved "resulls” (Results, Analysis, Alarm Durations,
RX Level or Motitor Word) 10 be printed on the selecled device.

Note that this is the onfy case in which the RX Level and
Monitor Word are logged.
Lug During Gating : Logs time of ocaurrence and number of
ervors/filter hits in the erroved seeonds/jitler bit seconds
measurement selected for Result A. The result may be logged for
every error/hit second, or only when the ervor ratio of hif bit
ratio in 1 second exceeds a presel threshold 1x10°N, where N
<can be set in the range 2 to 7.
Alarms : With logging switched on. the printer always prints the
occorrence of an alarm change. ie a change in the state of ;

Power fLoss

Signal Loss (D81 or DSO)

Externat Clock Loss (DS 1 or 1350}

Excess Zeros

RX Level (0o high or low

RX Level imbatance

AlS

Yeliow Alarm

K-Bit

Frame Sync Loss (DS1C, Digroup. MFA, DS1 or Sub-rate)

Pattern Sync Loss

Frame Slips
As with normal tripgered logging. these alarm printouts are
printed in a singie line together with a tincstamp.

An alarm prinfout is also given for any alarm which is active at
the start of a single gating period or sequence of repetitive
gating poeriods,

Sqgueleh @ A print-squelch mechanism is implemented such that
error/hil second prirfouts oweut on & maximum of 10
consecutive seconds. On the occurrence of the next fripger-free
second, the number of elapsed trigger-seconds is printed together
with the total numbei of errvors (or bits) aceumulaied during the
squciched period.

Ersl of Gating Swmmary : Logs measurement results, error
performance analysis and alarm durations always or when
Result A exceeds a threshold 1x30°N, where N can be set in the
vange 2 1o 7. The user may choose (0 log all results or ondy those
seiected for display.

1-14

PROTOCOL ANALYZER PORT

Application
Permits dircct connection of a protovat analyzer such as the
HP 4952 A, When this mode is sclected, the internally-generated
test pattern is substituted with the protocol analyzer test pattern.
The HP 37878 acts as a DS channel access unit allowing the
foliowing channels to be accessed :

64 kbit/s clear channel,

Al DDS primary and secondary channels.

DS1 Extended Super-Frame {(ESF) 4 kbit/s datalink.

DS Super-Frame (SF) 4 kbit/s Fs bits.

DSI T1 Data Multiplexer (T 1DM) & kbit/s R-channel.
Connector : 24-pin D-sheil.
Function : Full duplex, TX and RX clocks supplied. no
handshake lines.

GENERAL

REMOTE OPERATION

Type
HP-IB or R3-232-C. Either can be selected and configured on
Page 5 of the CRT.

HP-1B

DLplementation : SHE AHL T5: TEO; L4; LEO: SRE; RLIL:
PPO: DCL DTO: CO.

Modes :

ADDRESSABLE : When the HE 37878 is operated with an
external controller the addressable mode allows contrel of
front-panet Tunctions exvept the HP-IB address and the POWER
switch. All current results and llags are available and a local
lockout facility is provided. There is no remote control of sercen
paging. ‘

TALK-ONLY : This mode permits the HP 37873 10 be used
without an external controller. It is intended for the output of
results to a peripheral such as a printer. In this mode the formal
and frequency of resulls are as set up for the inlernal printer
operation.

RS-232-C

Connection : Hardwired or Modem.

Duplex : Hall or Full. Only Full Duplex is available if hardwired
is sefected.
Handshake : Xon/Xoft (Fell Duplex only)
RX Only : HP 37878 paces rate at which it receives data by
sending Xon/Xoll.
TX Only : Controtler paces rate at which IIP 37878
transmits data by sending Xon/XofT,
RX & TX : As Tor both above,
Eng/Ack : On/off.
DTR On/Off : For users who require manual control of DTR
this field can be brought into the display by selection of an
internal DIL switch.



Baud Rate: 300. 600, 1200, 1800, 2400, 4800, 9600. or
SELECT.

CF High Rate: 300, 600. 1200, 1800, 2400, 4860, 3600
CI Low Rate; 300. 600, 1200, 1800, 2400, 4800, 9600,
Parity : Even, Odd. oncs or zeros,

Stop Bits: 1 or 2.

POWER SUPPLY

Mains Input

Voltage Ranges : 88 to 127 V AC. nominally 120 V A
176 to 254 V AC. nominally 240 V AC.

Line Frequency : 48 to 66 Hz

Power Censumpfion : Approx 110 VA (both ranges).

DC Battery Input (Option 902)

Yoltage Range : -40 10 -537 V DC, nominaily 48 V DC.
Power Consumplion : Typically 70 Waits.

Earthing : The positive pole of the DC supply will be grounded,

PHYSICAL

Dimensions
130 mm bigh: 4235 mm wide; 420 mm deep
(512 x 16,73 x 16.54 inches).

Weight
104 kg {23 [b)

Environment
Operating Temperaluye : 0 to 50°C,
Storage Temperature : -40 to 75°C.

ORDERING INFORMATION

STANDARD INSTRUMENT

The HP 37878 is supplicd complete with

- DS1C/DS /DS interfaces

- Internal printer

- HP-1B and R8-232-C remote control

- Protovol analyzer interface

- Front and rear panct DDS external clock interfrces
- D81 external clock interface

- An exira DS1/DSIC Output o rear pancl

- R8-232.C ang¢ protocol analyzer port test plug
- Power cord

- Front panel cover

- Front pane! handles

- A set of Operating and Service Manuals

General Information

OPTIONS

Option 061 - DSI Jitter Measurement
Adds DS Btter measurcment and analysis capability to the
HP 37878

Option 002 - DC Power Sopply
Allows the HP 37878 to be powered ront a 40 to -37 V DC
supply in addition 10 AC line power aperatiof.

Option 909 - Rackmount Fittings

Allows the HP 37871 to be Fitted in a [ 9-inch wide equipment
rack. Fhe instroment Front panel cover is not supplied with this
Oplion.

Option 910 - Additional Operating and Service
Manuals

One set of Qperating and Service Manuals is supplied with the
HE 37871 This Option provides an exira set.

Option K01 - 32-way DSX-1 Qutput Unit

This special it adds & further 32 DST autputs to the
HP 37878.

Option K02 - 64-way DSX-1, Output Unit
This special unit adds o {urther 64 DST cuiputs {o the
HP 378718

ACCESSORIES AVAILABLE

HP 15668A - Front Panel DDS Clock Cable,
5-pits DIN {Female) to 5-pin DIN (lemale), 3 metves (10 leol}
fong.

HP 15668A-HOQO1 - Front Panel DDS Clock Cable,
5-pin DIN (female) to 5-pin DIN (female). |2 metres (40 Foet)
long.

HP 15669A - Rear Panel DDS Clock Cable,
9-nin D-type (male} to 9-pin D-type (malke) 3 metres (10 feef)
long.

HP 15669A-HO1 - Rear Panel DDS Clock Cable,
-pin D-type (male) to 9-pin D-type {male), 12 metres (40 feot)
fong.

HP 15670A - Bantam {male) to Bantam {male)
Cable, 3 metres (10 Ceet) long.

HP 15513A - WECO 310 (male) to WECO 310
(male) Cable, | metre (3.3 feet) long.

HP 15513A-HO2 - WECO 310 (male) te WECO
3190 (male} Cable, 3 metres (10 feet) fong,

Transit Case - HP Part Number 9211-2655
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Installation 8

Introduction

This section provides installation instructions for the Hewlett-Packard Model HP 37878 Digital Data Test
Set and its accessories. This section also includes information about preparation for use, packaging, storage
and shipment,

Preparation For Use

WARNING

TO AVOID THE POSSIBILITY OF INJURY OR DEATH. THE FOLLOWING
PRECAUTIONS MUST BE FOLLOWED BEFORE 'THE INSTRUMENT IS
SWITCHED ON,

(A) NOTE THAT THE PROTECTION PROVIDED BY GROUNDING THE
INSTRUMENT CABINET MAY BE LOST IF ANY POWER CABLE OTHER
THAN THE THREE- PRONGED TYPE SUPPLIED IS USED 10 COUPLE THE
AC LINE YVOLTAGE TO THE INSTRUMENT,

(B) IF 'THIS INSTRUMENT IS TO BE ENERGIZED VIA AN
AUTO-TRANSFORMER 10 REDUCE OR INCREASE THE LINE VOLTAGE,
MAKE SURE THAT THLE COMMON TERMINAL IS CONNECTED TO THE
NEUTRAL POLE OF THE POWER SOURCE.

(C) THE POWER CABLE PLUG SHALL ONLY BE INSERTED INTO A SOCKEY
OUTLET PROVIDED WITH A PROTECTIVE EARTH CONTACT. THE
PROTECHYE ACTION MUST NOT BE NEGATED BY THE USE OF AN
EXTENSION CORD WITHOUT A PROTECHIVE CONDUCTOR (GROUNDING).

Power Requirements

The instrument requires a power source of 115V AC (+6%, -27%) or 230V AC (+6%. -18%). 48 to 66Hz
single phase. Total power consumption is typically [1QVA.,

Instruments containing Option 002 can also be operated from an external DC power source in the range
-40V to -57V DC (see DC Battery Operation on Page 8-2). Power consumption is typically 70W.



Line Voltage Selection and Fuse

The line voltage is selected by the rear panel switch labeled 120V and 240V,

Installation

Before connecting the fnstrument to a power cutlet, ensure that the line voltage selector
is correctly set and that a fuse of the correct rating s fitted.

Fuse ratings are given in the table below:

Power Cord

Table §-1. Fuse Ratings

Nontinal Fuse HP Part
Line Rating Number
120V 3AT/250V 2110-0381

240V LSAT/250V 2110-0304

This instrument is equipped with a three-wire power cord. When connected to a power outlet. this cord
grounds the instrument case, The type of power cord shipped with each instrument depends on the
country of destination. Refer to Figure 8-1 for part numbers of the power cord and plug configurations
available. The number shown below each plug is the Hewlett-Packard part number of a power cord
equipped with that plug. If the appropriate power cord is not included with the instrument, notily the
nearest Hewlett-Packard Sales and Service Office and a replacement will be provided.

g120-2104

9120-1369

B120.1689

6120-1361

2120-4784 AP

8120-2856

81204211

Figure 8-1 Plug Configurations

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

Line
Neutral
Ground

s Brown

: Blue

: Green/Yellow

8-1



Instaliation

DC Battery Operation (Option 002 only)

The HP 3787B can be powered from an external DC supply via the BATTERY terminals on the rear panel;
For correct operation, the HP 3787B ground terminal should zlso be connected to ground. The ollowing
figure illustrates how the HP 37878 should be connected to a DC supply.

NEGATIVE 7/ 3787B REAR PRANEL

- -

¥

i 1
T > {:i:)(»>
oy lSTATION FUSE FUSE
40 [BATTERY
| » (:::)(+> BATTERY
JR
s T.E.
// N —
e -
PGSITIVE
/J? QUIET GROUND
T.E. = TERMINAL EQUIPMENT

Figure 8-2 Connecting 2 DC Supply to the HP 3787B (Option 002 Instruments}

Ensure that a 3AT/250V fuse, HP Part Number 2110-0381, is fitted in the fuse holder nexi ro the
BATTERY terminals on the HP 3787B rear panel.

'WARNING

ENSURE THAT THE SAFETY COVER IS IN POSITION OVER THE AC INPUT
SOCKET WHEN THE INSTRUMENT IS WIRED FOR DC OPERATION.

CAUTION

Failure to connect the DC supply to the HP 3787B as shown in Figure 8-2 may result
in damage to the instrument.
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Instaliation

Operating Environment

Tempetrature - The instrument may be operated in femperatures from 0 degrees centigrade to +50 degrees
centigrade.

Humidity - The instrument may be operated in environments with humidity up to 95% at 40°C.
However, the instrument should also be protected from temperature extremes which may
cause condensation within the instrument.

Altitude - The instrument may be operated at altitudes up to 4600m (15,0001t).

Air flow -'The air intake to the instrument is via a fan mounted on the rear panel. The air exhaust is
via the perforated side panels, To provide adequate cooling, an air gap of approximately 3
inches should be maintained around the instrument.

Preventive Maintenance

internal Batteries

_WARNING |

PO NOT INCINERATE OR MUTILATE THE BATTERIES. THEY MAY BURST
OR RELEASE TOXIC MATERIALS CAUSING PERSONAL INJURY.

The lithium batteries on A5, used as a power supply for the nonvolatile memory and the real time clock,
should be checked annually. Life expectancy of the battery is approximately 3 years.

Fan Filter

The fan filter should be removed from the instrument and cleaned in hot soapy water every six months or
more {requently if the instrumeat is operated in a hostile environment.

Mating Connectors

Table §-2 lisis the connectors which mate with the instrument ports.
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Installation

Table 8-2, Mating Connectors

Mating Connector

Connector Type Part Number

RX INPUT DSI/1C WECO 310 HP 1251-0695

RX INPUT DSX-0 BANTAM HP 1251-3060

TX QUTPUT DSX-1/1C WECO 310 HP 1251-0695

TX OUTPUT DSX-0 BANTAM HP 1251-3060

SO CLOCKS 5-PIN AUDIO HP T48733

DIN PLUG-F

DDS CLOCK 9 W D SUBMIN HP 1251-0216 (plug)
HP 1251-1551 {(hood)
HP 1251-0215 (lock)

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

PROTOCOL ANALYZER

HP-1B

DSI CLOCK INPUT

25 W D SUBMIN

AMPHENQL

BNC (75%)

HP 125}-1438 (hood)

HP 1251-0063 (plug)
HP 1251-1438 (hood)

HP 1251-0293

HP 1250-1448

Rack Mounting

Figure 8-3 illustrates the Rack Mount Kits available for use with the HP 3787B. Refer to the Operating

Environment on Page 8-3 regarding the cooling of rack mounted instruments,

8-4

» -
w
o ®
i

The operating instruction tray
may prevent rack mounting

immediately above another
instrument.
A standard boftom cover

{without tray) HP Part number
5061-9440, may be used.

The original feet should be fit-
ted to the new cover.

@ RACK MOUNT KIT WITHOUT F'RON‘T HANDLES HP 50681-9677

RACK MOUNT KIT WITH FRONT HANDLES HP 5061-8683

Figure 8-3 Rack Mount Kits




instaliation

PROTOCOL ANALYZER Connector (rear panel)

Interface with an HP 4952A Protocol Analyzer is via a directly connected (ie I to 1..25 to 25) R5232 cable.

The PROTOCOL ANALYZER connector is an RS232 connector which supplies Tx and Rx clock and Rx
data to the protocol analyzer and accepts Tx data from the protocol analyzer. The pin designatioas for

this connector are shown in Figure 8-9,

LKS
—— Q) O
%7 % rRX DATHAH
T STRTUS F_STATUS TX DRTA
» Y 3
l

OO DOO®E @
PO RO 000 OO @

RX CLOCK ] Y 1x cLocK

Figure 8-9 Protocol Analyzer Connector
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CCITT G.821 Error Analysis B

ERROR DISTRIBUTION

DATA THROUGHPUT IS ASSESSED BY THE DATA BLOCK RETRANSMISSION RATE.
RANDOM ERROR DISTRIBUTION HAS A MORE DISRUPTIVE INFLUENGE ON DATA
THROUGHPUT THAN BURST ERRORS.

g:ggks |sLock 1 |sLock 2]BLock 3|sLock 4|BLock s|aLack 6] evc

RANDOM
ERRORS | | ] | |

BURST
ERROAS H [

Introduction

In general, information in a communication system is transmitted in data blocks, To guarantee an error-free
path, most communication systems use an error correction system which retransmits a block containing one
or more errors (normally called error correction by retransmission). Data throughput on these systems is
measured in terms of block retransmissions,

In a transmission system using error correction by retransmission, randomly distributed single bit errorg
present a more disruptive influence than an equal number of bit errors occurring in short bursts since a
single error in a block will require a retransmission of the entire block.

For some time, long-term mean error ratio was used to provide a measure of the error performance of a
digital communication path, This technique, commonly referred to as Bit Error Rate (BER), assumed that
ertors occurring in a network resulted from randomly distributed events. In practice, however, it has been
found that the majority of errors within a network occur in bursts, Since data block retransmission is
dependent on the error distribution, long-term BER results cannof be used to give an indication of the path
data throughput rate.

CCITT G821 analysis provides a true characteristic error performance of a digital communication path.
The basic error performance is based on the number of error-free seconds {or error-free second blocks) that
occur during the test period.



CCITT G821 Error Analysis

CCITT G.821 ERROR ANALYSIS

THE HP 37878 PROVIDES ERROR ANALYSIS AS RECOMMENDED BY
CCITT G.821.

ERROR ANALYSIS IS DEFINED BY CCITT IN TERMS OF THE PERFORMANCE
OBJECTIVES FOR AN INTERNATIONAL 64 kbit/s CIRCUIT. THE MEASUREMENT
PARAMETERS ARE:

ZAVAILABILITY

HUNAVATLABILITY

SEVERELY ERRORED SECONDS

%SEVERELY ERRORED SECONDS
CONSECUTIVE SEVERELY ERRORED SECONDS
ERROR SECONDS

#ERROR SECONDS

DEGRADED MINUTES

%DEGRADED MINUTES

CCITT G.821 Measurement Parameter Definitions

CCITT G.821 analysis divides the total test period into segments called "available" and "unavailable" time.
The error performance measurements refer to available time only. During unavailable time, the error per-
formance measurements remain unaltered. Error performance is evaluated by determining the percentage
error-free seconds that occur during the available time of the test period.

Y% Availability

The number of available seconds during a gating period expressed as a percentage of the number of elapsed
seconds,

A system becomes "available" when the error ratio measured in 1 second intervals is better than ix10°3 for
10 or more consecutive seconds (ie minimum avuilable period is 10 seconds).

A system becomes "unavailable" when the error ratio measured in I second intervals is greater than 1x10°3
for 13 or more consecutive seconds,

For the purpose of determining availability - pattern loss, frame loss and signal loss are simply considered as

seconds with error ratios exceeding the availability threshold. Power loss seconds are not included in the
analysis, '
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CCITT G821 Error Analysis

If CRC errors are being analyzed, the availability criterion is different since the CRC is a block error check.
Here the availability threshold for CRC errors is 320 CRC errors in a second, implying a BER of Ix10-3
with the bit errors randomly distributed. For CRC error counts, an incorrect CRC checksum is counted as
one error. The CRC error ratio uses the number of clocks as the base (eg 320 CRCs errored in one second
gives an error ratio of 320/1.544 M). All other ratio results use the number of bits sampled as a base.

% Unavailabilify

The number of unavailable seconds during a gating period expressed as a percentage of the number of elap-
sed seconds.

A system becomes "unavailable’ when the error ratio measured in | second intervals is greater than {x10-3
for 10 or more consecutive seconds.

Severely-Errored Seconds ™

The number of seconds during the available time in a gating period which have an error ratio worse than
the availability threshold.

% Severely-Errored Seconds

The number of Severely-Errored Seconds expressed as a percentage of the available time expressed in
seconds.

Consecutive Severely-Errored Seconds *

The number of contiguous SEQUENCES of 3 to 9 Severely-Errored seconds during the available time.
Ervor Seconds *

“The number of seconds which contain errors during the available time in a gating period.

% Error Seconds

The number of Error Seconds expressed as a percentage of the available time in seconds.

Note : The HP 3787B also provides % Error-Free Seconds over total time as defined in AT&T Pub 62411
and BSTR Pub 41451,

Degraded Minutes *

The number of | minute intervals (excluding severely-errored seconds) during which the error ratio is worse
than a threshold 1x1070,

% Degraded Minutes

The number of Degraded Minutes expressed as a percentage of the available time in minutes {excluding
severely-errored seconds).

* Derived from CCITT measurements. These measurements are used to help determine the magnitude and
dispersion of error bursts,
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DS1C, DS1 and DS0 Frame Formats c

DS1C (3.152 Mbit/s) FRAME FORMAT

1
1

____________ |0
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1
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F M, SUBFRAME 5
Fo = 0 F,=1 Time slots available for stuffed bits (see Note}
M. Mg, Mg, M, = 311X where X is an alarm service d igltl, and is set to 1 for no alarm (X-Bit},

| My to M, are subframes which canstitute a multiframe,
Cy4, G415, Cyg = 000 when no stuffing has oecurred. 111 when stuffing has taken place in input 1.

Note: The timesiot available for stuffing input 1is the third stot for input 1, following €.,

DS1C Frame Format

The DSIC (3.152 Mbit/s) signal is achieved by time division multiplexing two DSl (1.544 Mbit/s} data
streams. Pulse stuffing is required because the frequency of the two DSI streams (digroups) mav not be the
same. The DSIC format consists of one control bit followed by 52 data bits. The data block is composed of
alternating or interleaved bits from the two digroups. The control bits consist of :

[, The F-bit sequence which allows the demultiplexer receiver to separate the data from the control bits
{frame alignment signal),

2. The M-bits allow the demultiplexer receiver to identif'y the stuffed bit positions in the Dit sequence
{multi-frame alignment).

3. The C-bits indicate pulse stuffing has taken place (stuffing control indicator word),

C0
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100

600

Displayed Messages and Remote Control Error Codes

[nstrument fault, code provides service information,

Self’ test failed

Jitter option not fitted



Alphabetical List of Remote Control
Messages with Default Settings E

This Appendix contains an alphabetically arranged list of HP 3787B Remote Control Messages and the
Default Settings associated with these Messages where applicable.

Regardless of the current set up the following Message sets the HP 3787B to the Default Settings and clears
ail HP-IB input and output buffers.

s RST:Reset HP-IB and RS-232-C.

Table E-1, Remote Control Messages

Command Description ' Mnemonic Page Default
Reference Setting
Alarm Duration Type *ADT n" 6-40 PATTERN

n=PATTERN or |

b = SUBR_FRAME or 2
n=D81 _FRAME or 3
1= PIGR_FRAME or 4
n=DSIC_FRAME or §
n=AlS SECSor é

n = INST_POWER or 7
n=SIGNAL or §

"ADT?
Alarm Status Register 1 AL 6-44 N/A
Alarm Siatus Register 2 "AL2™ 6-44 N/A
Actuate ¥ocpback *ALB" 6-21 N/A
Alarm Duration Result "ALD? p" 6-46 N/A

n=PATTERN or |

i = SUBR_FRAME or 2
n=DSI_FRAME or 3
11 = DIGR_FRAME or 4
n = DS1C_FRAME or §
n= Al SECSor &

n = INST_POWER or 7
n=SIGNAL or 8




Default Settings .

Table E-1. Remote Control Messages (continued)

TR Alarm Type DS1/D81C "ALT n" 6-29 OFF
n=0FF or 8
1= YELLOW or |
n=X_BlTorl
n=AlSor 3
"ALTY
Atarm Mask Register | "AMIL n" 6-43 Bi91

n =NONE or 8
n=PATor 1
n=%8Ltorl
n=S8L@ or4
n=Cllor8
n=CL#or 1§
n=FLCor 32
n = MFA or 64
ne=FLior 128
n=FLBor 256
n=AlSor 512
n=XBTor 18924
n=YAL or 2048
n=FERR or 4896
“AMi?ﬂ

Alarm Mask Register 2 "AM2 o 6-43 63
n=NONEor 8§
n=SLHor
n=8Laorl
n=8LTor4
n=58.20r8
n=NFSor 16
n=PFSor 32
"AM27"

Cutput Analysis Result *ANRT? n" 6-46 N/A
n=AVAlLor |
n=UNAVAILor 2
n=SEVERE _FSor 3

n = ERROR_SEC or 4
n=MINUTES or §
ne=CSES or 6
n=SEVERE_CNTor 7
n=ES CNTor§
n=MINS_CNTor 9

Analysis Source "ANS " 6-40 A
n=Aor ]
n=Bor2

"ANSY




Default Settings

Table E-1.

Remote Control Messages (continued)

TX APS Test Mode

“APM n“
n=3TART or 1
n = NO_TRANSFER or 2
n=TRANSFER or 3
n=NC_RESTORE or 4
= RESTORE or 3
"APMY'

6-28

START

FX. APS Error Rate

"APR rl,r2,r3,r4"
ri = 1LBE-8 to 9.8E-3
2 = 1.BE-8 to 9.8E-3
r3 = 1.8E-8 to 9.8E-3
r4 = 1.BE-8 to 9.0E-3
NAPR?"

6-28

Alt FBE-B

Analysis Type

"ATY n»"
n=AVAILor |
n=UNAVAIL or 2
n=SEVERE_ESor 3
n=ERROR_SECor4
n=MINUTESor 5
n=C58FSor 6
i =SEVERE_ESor 7
n=ES CNTerg
n=MINS CNTor¥¢

"ATY?

640

AVAIL

Andio Control

"AUD n"
n={0FF or ¢
n=0Norl

"AUD?"

6-50

OFF

Qutpui MIU Branch Select Code

"BSCY"

6-47

N/A

Error Add Rate (ESF_CRC Errors)

“CAR n"
n= |L.BE.R 10 3.0F-4
"CAR?"

6-27

1.OL-8

Cleay (Common Capability)

|!CLRI|

N/A

Confliguration (Comumon Capabilily)

"CON H
"CONT

N/A

Pate

"DAT ymd”
y= 1987 to 2850
m=1tol2
d= 1103}
"DATHT

6-15

N/A




Default Settings

Table E-1. Remote Control Messages (continued)

DS0 Clock Sourve *DCS n" 6-16. 6-30 FRONT

n=FRONTor 1

n=REAR or 2
"DCSY

RX Dataport Error Correclion "DEC n" 6-33 ory-
n=0FFor@
n=0ONor i

"DEC‘)"

TX Dataport Error Rate "DER n* 6-28 OFF

n=0FF or §

n=LOWor !

n = HIGH or 2
"DER™T

TX DS Link Type "DLT n" 6-20 SINGLE

n=SINGLEor 1

n=MUELETTor 2
!!DLT?!I

X Frror Add Method "EAD n" 6-27 SINGLI

= SINGLE or |

n= RATE or 2
|1:EAD’}"

TX Error Add Rate (Logic, BPV,/Code) "EAR n" 6-27 L OE-R
n= LOLE-8 to $.6E-3
"EART

TX Ervor Add Type YBEAT n" 6-27 OFF
n=0FForf
n=1LOGICor |

n =8PV oy CODE or 2
n=FRAME or 3

n =SUBFRAME or 4
n=ESE CRCor S
n=DATAPORT or 6
a=BYTEor 7
a=APSor 8

“EATY
Qutput Elapsed Time "ELPY 6-47 N/A
Error Code (Common Capability) “ERRY 6-52 N/A
Frame Skps Resolt Request "FSL? n" 6-46A N/A

n = POSITIVE or 1
n=NEGATIVEor 2




Default Settings

Table E-1.

Remote Control Messages (continued)

Galing Period

"GPR d.,hmgs"
d=g1099
h=0@to 23
m=f10 59
5=0%10 59
QQGPR?II

6-42

00.00,00.01

Gating Type

"GTY n'
n=MANUAL or !
1= SINGLE o1 2
n=REPEFATor 3
ne SHORT _18 o 4
n=SHORT_!5Sor 3
n=S8HORT 5Mor 6
n=8HORT I5Mor 7
"GTY?

6-42

MANUAL

TX IILY6NY Presence

l‘lHLP n"
n=NOor@
a=Y{Serl

"HLP?"

NO

Quiput Hub 1D

HHUB? nll
fi=PRESENT or |
n=PREVIOUS or 2

6-47

N/A

RX D88 Termination

0T n"
n=TERMINATED or 1
n=MONITOR or 2

IlIﬁT?ll

6-31

TERMINATED

RX DS1/DS1C Input Level

.IilL ni!
e AUTO or |
n=D8SX or2
n=0D8X_MONor3
n=D5 LOor4
n= D8 LO_MONorS
n = BRIDGED or 6

LT

AUTO

RX DSAA Termination

r!iA"[“ nﬁ
n="TERMINATED or 1
1= MONITOR or 2
n= LOGIC_NEAR or 3
= LOGIC_FAR or 4
RIAT?R

6-31

TERMINATED

RX DSIB Termination

"IBT "
n=TERMINATED or |
n=MONITOR or 2

llIBT“?"

6-31

TERMINATED




Table E-1. Remote Control Messages {continued)

Default Settings

Identification (Common Capability)

!!iD?‘!l

N/A

TX Timestol Insertion

“INS 0"
n=0Ford
n=0Nor 1

TENST

OF

RX Jitter Filter (Option 001 only}

“JFL n"
n=LPor |
e LP_HP or 2
n=LP_HP2or3
lI}FL?"

6-40

Le

R Jitter Filter Threshobd (Option 001 only)

“JFT n"
n= 885 to 16.80 Ul
U%JF['?H

6-40

g8.83

Key Query (Common Capability)

"KEY?"

6-53

N/A

TX S0 Loopback Type

"“LBO n"
1= NONIE or @
n=ALT_DSUor 1
n=ALT _CHANor 2
n=ALT_OCUor 3
0=ALT_RPTor 4
n=ALT_HL96or 5
n= ALT_DSADP or 6
n=LAT_DSBDPor 7
ne=LAT _OCU or 8
n=LAT _CSUor9
n=LAT_HL222 or 14
n=LAT _MJUor 11

"LBOT

NONE

TX D51 Loopback Type

"LBI n"
n= NONEw §
n=IN_LINEor 1}
n=IN_NETWORK or 2
n=DL_LINEor 3
n=DL_NETWORK or 4
n=DL_PAYLOAD or §

"LBIT

NONL

Retyris To Local (Common Capabifity)

NLCLU

6-53

N/A




Default Settings

Table E-1.

Remote Control Messages (continued)

Log During Gating

I‘ILDG nll
n=0FFor @&

n=ERR_SEC or HIT_SEC or 1

1n=RATIQ or 2
"LDG?Y

6-49

Ol S b

Log During Gating Threshold

"LDT n"
ne=2to7

LDT?

6-49

18LE-2¢2)

Logging Device

IILDV nl!
n=HPI7E7R or 1}
e HP-IBor 2

"LDVY

6-48

HPI7878

Log at End of Gating

"LEG n"
n=0FFor @
n=ALWAYS or 1
n = RATIC or 2

IOLEG?IQ

6-48

OFF

End of Gating Summary Conten

ts

"LES abcd"

& =0FFor#

a = SELECTED or |
a=AlLor2
b=0FFor#

b= SELECTED or |
b=AlLorl
c=0FFor@

¢ = SILECTED or
c=AbllLorl
de=0FFor g
d=0ONor |

HLES?H

6-48

OFIFOFTO8Y
OFF

Log at Iind ol Gating Threshold

"LET
n=2to7

"LET?"

6-48

1.BE-2 (2}

MJU) Loopback Identification

“LHBY"

6-46A

N/A

Leg On Demand

ﬂLODIl

6-49

N/A

Logging ON/OFF

"LOG n"
n=0FFor§
n=0Mor |

"LOGY

G-48

ort

Oueput Latching Loopback Mapeode

IFMAI)?"

6-47

M/A




Table E-1. Remote Control Messages (continued)

Default Settings

RX Measurement Source A

QIMAS nﬂ
n=58EC_CHAN or |
n=CUSTor 2
n=8UBRATE or 3

"MAS?"

6-36

N/A

Measurement Sourge B

MBS n"
n=0For§
1 =SEC_CHAN or |
n=CUSTor2
n=SUBRATE or 3
n = TIMESLOT or 4
n=D8For 5
n=DSHA or 6
n=PSPCor 7
n=DATALINK or §
n=DRIGROUP or 9
n=1DS!orle
n=D8ICor 11
n=R_CHANor I2

"MBS?

6-38

Ory

Measurenment Display

“MDS n*l
n=RESULTS or |
= ALARMS or 2
n=BIT_MON or 3
= INP_LEV or4
n=ANALYSIS or 5
n = SLIPS or 6

MBS

6-51

RESULTS

TX Multipoiat Junction Unit Operations

"MIL "
n=8ELECT or |
n=TESTor 2
n=0ND_TEST or 3
n=BLOCK or 4
n = UNBLOCK or 5
1= RELEASE or 6

"MIUT

N/A

Instrwment Mode

"MOD n"
n=TX&RX or |
n=THRUor 2

MOD?

6-16, 6-30

TX&E&RX




Default Settings

Tabie E-1. Remote Control Messages (continued)

Qutput Monitor Word Result

"MON?"

6-46A

N/A

RX Measurement Type A

"MTA n"
n = LOGIC or |
n=DBPY or CODEor 2
it = FRAMING or 3
n=ES1"_CRCor 4
= ITTER or §
MTAT

6-36

LOGK:

RX Measurement Type B

"MTB.n"
1= LOGICor
n=D0BPV or CODE or 2
1= FRAMING or 3
a=ESF_CRCord
n=HTTER or §

"MTB?

6-38

LOGIC

Option Query (Common Capability)

"OPT?"

6-53

N/A

Protect Panel

“PRP n*
n=0FFord
n=0Nor

"PRPM

ON

RX DS#A/DSEB Data Rate

"ROR o'
n=1tc4
"RORY

6-31,6-32

2.4 kbits (1)

RX DSL1/DSI1C Coding

"RiC n"
n=AMlor I
n=B8ZS or 2

"RICY

6-30

AM]

RX D81 /Digroup Framing

"R]F I!!I
=0 or@
n=TIDMor |
n=5ForDdorl
n=FTorjl
n = ESF or FE or 4

HR 1 F’?i?

a-31

13




Tabile E-1.

Remote Control Messages (continued)

Default Settings

RX Pattern Type

"RCD n"
n=PRBS_200rl
1= ALL_ONES or 2
n=8SETTABLE or 3
n=PRBS_2047 ur 4
n=PRBS_ 511 or5
1t =TRAFFICor 6
n= CODESor 7

"RCDM

6-34

PRBS_20

RX DS1C Framing

"RCF n"
n=0FFor @
n=0ONer 1

téRCF‘?II

6-30

ON

Recall Panel

"RCL n"
n=@tc?

6-50

N/A

RX DS#B Customer Rate

HRCR n!!
a=1to}
"RCR?"

6-33

2.4 kbits (1}

RX DSAB Customer Number

ffRCU nﬂ
n=1t020
(!RCU?H

6-33

RX DDS Channel Type

"RDC n"
n = PRIMARY or |
n = SECONDARY or 2
"RDCT

6-33

PRIMARY

RX Digroup Number

HRDN n"
n=1or2

UIRDN?H

6-32

RX Data Type

"‘RDT n"
1= PATTERN or 1
n = PROTOCOL or 2
HRD'}'\?H

6-34

BATTERN

Ready Code (Common Capability}

"RDY?

N/A

Revision Date (Common Capability)

HRE v?ll

N/A




Default Settings

Table E-1. Remote Control Messages (continued)

RX Interface Level

"RIN o"
n=D81Cor |
n=pP81or2
n=DS@Bor 3
i DEGA or 4
1 =D8F or 3

RINY

6-30

D81

Output Jitter Result A {Option 001 only}

"RIAT n"
n=HIT_COUNT or |
n=HBE_COUNT or 2
a=HB_RATIO or 3
1 =HIT_SECS o 4
n=HMTF_SECS or §
n=PK_TO_PK oré

6-45

N/A

Output Jitter Result B (Option 001 onty)

"RJB? p"
it = HIT_COUNT or |
n=HB COUNTor2
n= 1B RATIOor 3
n=HIT_SECS or 4
n = HITF_SECS or 5
n=PK_TO_PKor 6

6-45

N/A

Release Loopback

HR LBH

N/A

RX Loopback Data

lfR LD nll
n=NO_LOOP or @
= LOOP or |

I!R LDQ“

NO_LOOP

RX Measurement Select

!IRMS nl!
n=0Frord
n=DS1Cor !

n = DIGROUP or 2

n=D8tord

n=DSPBor 4

= DSPA or §

n=PSCor &

n= DS or 7

N =DATALINK or 8

n=FS CHANor 9

n=R_CHAN or 14
"RMS?

6-32

By

Remoie {Comrmon Capability)

"RMT{I

6-54

N/A

E-10




Table E-1. Remote Control Messages {continued)

Default Settings

RX P3DC Pattern inversion

"RPI n"
w-CI'Foré@
n=ONor i

I!RPI‘?!O

6-33

OFF

Request Service (Commen Capahility)

IiRQS nﬂ
n=NONEor @
n=RQCor |
= PWR or 2
= PSor 4
n=1CELor8
n=RDY or 16
n=ERR or 32
n=ROSor 64
n=MSGor 128
n=LEOGor 236
n=ALlor 512
n=AL2 or 1824
n=LOG or 2048
n=CIPor 4496
n = OFF
no=0N

QIRQS?H

ERR (32)

Output Resuit A

'RSAT n*
1 =COUNT or |
n=RATIO or 2
n=8YNC_ESorl
n=ASYNC_ES or 4
n=ASYNC_EFSor 5
n=PER_EFSor 6

6-43

N//\

CQutput Result B

"RSB? n"
n=COUNTor |
5= RATIO or 2
n= SYNC_ESor 3
1= ASYNC ESor 4
o= ASYNC_ElSor 5
n=PER_EFSor6

6-45

N/A

Reset (Common Capability)

lIRS’I’W

N/A

RX Settable Word

"RSW “bbbbbbbb ™
b=@oriorfors

"RSWT

gra1gle

B X Timeslot Number

"RTS n"
n=1to 24

"RTS™"

6-32

E-11



Default Settings

Table E-1. Remote Control Messages (continued)

Output, Input Voltage Result "RXL? n" 6-46 N/A
n=POSITIVE or |
n=NUEGATIVE or 2
RX PRBS Zero-Limit "RZL" 6-34 ON
Save Panel "SAV n* 6-50 N/A
a=1109
TX Select MIU Branch . "§BR n" 6-20 1
n=1tod
SBRT
Single Error Add "SEA" 6-27 N/A
Quiput Signating Bits Result "SGR 6-47 N/A
TX Signaling Bils "SIG xxyy" 6-26 Lo
x=fort
y=0orl
"SIG?™
Status Register A (Common Capability) "STAT 6-55 N/A
Status Register B (Comnton Capability) "STR 6-55 N/A
TX Stop DDS Codes "STC" 6-25 N/A
Stop Gating "sTPY G-42 N/A
Start Gating "STR" 6-42 N/A
TX DSAA/DSBB Data Rate "TOR o" 6-£7.6-18 2.4 Kbits(1)
n=1tc4
"TOR?"
TX DS1/DS1C-Digroup Framing "TIF n" 6-16 e
a=0FF or @
n=TIDMor i
n = 8K or D4 or 2
n=FTor 3
n=ESForFE or 4
“TIF‘?!‘I
TX DSBA Interface Mode "TAM n" 6-17 BIPOLAR

n = BIPOLAR or |

n=LOGIC_NEAR or 2

n = LOGIC_FAR or 3
!1’["AM""9




Table E-1. Remote Control Messages (continued)

Default Settings

TX DS1/DSIC Coding

"TCD n"
n=AMlorl
n=B8 Sor2

TCD™

6-16

AMI

TX DS Framing

"TCF n"
n=0FF or 8
n=0Nor i

"TCFY

ON

TX DS1 Clock

"TCL n"
n = INTERNAL or |
n = EXTERNAL or 2
n= LOOPED or 3

"TCL?™

6-17

INTERNAL

TX D38A/DSER Customer Rate

"TCR n'
n=1to3}
“TCR?"

6-19

2.4 kbits(1}

TX DSFA/DSAB Customer Number

"TCU n"
n=ito 20
“TCU

6-18

TX DDS Channel Type

"TDC n"
n = PRIMARY or |
n = SECONDARY or 2
"FRCT

6-20

PRIMARY

TX Data Type

"TDT n"
n=PATTERN or 1
n=CODEor 2
n=PROTOCOL or 3
n = MESSAGE or 4

"TDTM

PATTERN

Time

"TIM hmgs"
h=@to23
m= @039
s=§to 59
TiM?

N/A

TX Interface Lovel

“TIN nl‘l
n=D81Cor ¢
n=D8lor2
ne=DSERor 3
n=DSBA or 4
n=D83 or 5

"TIN?'

6-16

Ds1

E-13



Default Settings

Table E-1. Remote Control Messages (continued)

TX Number O Intermediate Repeaters (CSU “TIR n" 6-22 ¢
Lovpback}) n=H1i2
J'T{R‘}II
ESE Datalink Message Content "TMC "Adddddddy 6-18 2161919
d=@orl
TMCY
ESF Batalink Message Type "TMT n" 6-18 1IDLE

n=IDLEor |
n=WORDor 2

"TMT?
TX Tandem Nember (DSODP Loopback) "TNU n" 6-22 i
na= 1o
!l"FNU?ﬂ
TX DDS Code "TRC n" 6-25 M
ne= CMIor t

p=00U_LBor2
n=CHAN_LLBor 3
n=DSU_LBor 4
n=TIPor$5
n=1LBLor b6
n=FEVor7
n=TAor 8
n=MAor9
n=UMCor 19
n=BLOCK or 11
n=RLSor 12
n=ASCor {3
n=TEST or 14
n=00850r 135
n=S8ETTABLE or 16
"TRCT

TX Pattern Type *TRD n" 6-23 PRBS_20
n=PRBS_200r |
r= ALL_ONESor 2
n=8SHTTABLE or 3
n=PRBS_2047 or 4
m=PRBS_51} or 3
B = PREPROG or 6
"TRD?"

TX Repeater Number - "TRNn" 6-22 1
n={tol

"TRNT

E-14



Table E-1.

Remote Control Messages {continued)

Default Settings

TX User Defined Pattern "TRP #H(data)" 6-24 OO x FR(lex) &
data = | 10 256 bytes of dala EQO x A8 ex)
{ byte = 2 Ilex Characters
"TRPY
TX/RX Display Select "TRS n" 6-51 RX
n=TXor I
n=RXor2
"TRS?
TX DDS Setiable Code "ISC 7 bhhbusbt " 6-26 s@1gtap
b=@orlors
TSCY
TX Select Level "TSL n" 6-18 D81
n=D81ori
1= D3SO0 or 2
n=DSEAor 3
1= PSDC or 4
n=DSGors
1= DATALINK or 6
ne= S _CHAN or 7
n=R_CHANor§
QI'I‘SL?I!
TX Signaling Mode "TSM " 6-26 81T
n=8ETorl
n= RETRANSMIT or 2
!!’I‘SM(?II
SELE TEST (Common Crpability) "TST 6-56 N/A
TX Settable Word *ISW 7 phlbbbbbb " 6-24 NI
b=@orjoriors
I!TSW(}H
TX Timeslol Number "TTS n" 6-19 i
n=1to 24
N"E‘TSI?EI
TX Start DDS Code TXC! 6-25 N/A
TX PRES_26 Zero Limit “TZL n" 6-23 ON
n=0FFor g
n=0ONor 1
llTZL?I!

E-15
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WARNING

RIEEAD THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING ANY

INSTRUMUENT,

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 1S NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUYLET PROVIDED
WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACHON 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 {o the voltage of the power source.

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

(c) Emsure that the line power (mnains) 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 Tuse(s).

i
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INITIAL INSPECTION

CONTENTS

Digital Data Test Set

Power Cord

RS-232-C Test Plug

Front Panel Cover Kit {HP 15672A)
Service Manual

Operating Manual

Operating Guide (held in Instrument tray)

TO AVOID HAZARDOUS ELECTYRICAL SHOCK. DO NOT PERFORM
ELECIRICAL TESTS WHEN THERE ARE SIGNS OF SHIPPING DAMAGE TO
ANY PORTION OF THE OUTER ENCLOSURE {COVERS, PANELS, METERS

ETC)

Inspect the shipping container for damage, If the shipping container or cushioning material is damaged. it
should be kept until the contents of the shipment have been checked for completeness and the instrument
has been checked mechanically and electrically. Procedures for checking electrical performance are given
in Section 4 of the Service Manual. If the contents are tncomplete, if there is mechanical damage or defect
or if the HP 37878 does not pass the Performance Tests, notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning material shows signs of stress, notify the carriers as well ag
the Hewlett-Packard office, Keep the shipping materials for the carelers inspection. The HP office will ar-
range for repair or replacement at HP option without waiting for claim settlement,



Introduction to the HP 3787B Digital
Data Test Set

Description

The HP 37878 Digital Data Test Set offers comprehensive error measurement capability for the Digital
Transmission hierarchy at the DSIC (3.152 Mbit/s), DS1 (1.544 Mbit/s) and DSO (64 kbit/s) levels. At DSI
and DSIC it allows on-line nonintrusive monitoring of live digital traffic as well as out-of-service testing.
For testing of digital leased services the HP 37878 also offers a wide range of control and test features.

The unit is designed to monitor DSI and DSIC signals from code, frame, CRC and logic errors and offers
comprehensive analysis features. Jitter performance measurement is optional, For testing DDS, Diginct and
similar services a broad range of facilities are offered ranging from simple dataport measurements to mul-
tipoint junction unit control and latching loopbacks with secondary channel,

The HP 37878 is microprocessor-based and is compatible with the Hewlett-Packard Interface Bus (HP-1B).

(HP-IB is Hewlett-Packard’s implementation of [EEE Standard 488-1978). It may also be controlled via an
R§-232 port. Results may be logged either on the standard internal printer or to an external printer.

xi






Getting Started 1

introduction

This section gives a brief intraduction to instrument operation and describes how to make measurements.
Practical examples are used to familiarize you with the controls by demonstrating how they are used to set
up and run measurements. You are shown how to read results and obtain a printout. There are some exer-
cises to try on your own, The section is completed with a summary of what you have learned,

introduction to Instrument Operation

Configuration and Measurement parameters are displayed.in inverse video on the CRT display, These are
set using the CURSOR and CHANGE keys. For ease of use the displays are arranged with the most sig-
nificant parameters at the top left hand corner of the screen. When configuring the instrument it is ad-
visable to work from top to bottom and from left to right.

Press the key to start the measurement. It will stop automatically at the end of the preset duration
but the key can be used to override the automatic stop.

The measurement results are displayed during and after the measurement period. A printout of results can
be obtained either automatically by presetting print conditions, or on demand with the key,

CURSOR keys ~-=----- Change the position of the curser on the screen.
CHANGE keys ==-=~~-- Change the data indicated by the flashing cursor.
START/STOP key --- Starts the measurement running and stops it manually.
PRINT key -------- Prints results on the built-in printer on demand.

DISPLAY PROMPTS  ADDS SINGLE ERRORS
WHEN EXECUTE 1§  TO TRANSMITTER QUTPUT

REQUIRED
RECEIVER STATUS
TOGGLES PRINTER CONTROLS
PAGE/INDEX

PRINTER

TO SET DISPLAY
START HERE

{ sHOWS
+~ MEASUREMENT
GATING

END HERE

DISPLAY
BRIGHTNESS

POWER MOVE CURSOR RECEIVER
ONjOFF CHANGE DATA INPUT
INDICATED BY CURSOR TRANSMITTER OUTPUT
STARTS MEASUREMENT AND  DSO CLOCK INPUT

PROVIDES MANUAL 8TOP
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Start-Up

Before Switch-On
Check that the rear panel voltage selector is set for the power line voltage to be used, Refer to the installa-
tien section in the Operating Manual,
Switch-On
Connect the power cord and press the switch,
The instrument will run its power-up checks automatically (this lasts approximately 12 seconds), During the
power-up checks the front panel indicators will come on and the beeper will beep. When the instrument
passes the power-up test, the first line of the display will show POWER HAS CYCLED. This message will
be cleared when any key is pressed.
The first display will be the "INDEX" page with the flashing cursor positioned at the first item.

Normal Operation . . . §

o
Check the state of the gating led above the key. If it is on, press the kev to switch it off,

POWER HAS CYCLED

INDEX
Fage
Normal Operation .......vvvviviivnninid
Stored Panels & Keyboard Lock ........2

Date Logging .v.ovvvvenaann R
Date & Time ....ivuniiiiiiiinirnnnien 4
Remote Configuration ..,...viveviansn. 5

Instrument ID. .o iriviiersenrvannrendB
User Confidence Tests .vivovvrivrorees?
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Setting the Instrument to the Default State

The instrument automatically starts up in the state it was in when it was last switched off. To start from a
known state you may recall a fixed setup stored in the instruments memory.

Use the CURSOR (%} and __¥__) keys to move the flashing cursor to!

Stored Panels & Keyboard Lock . . . 2

then press the key.

The “Stored Panels and Keyboard Lock” page is now displayed.

Keyboard is Unlocked Beeper is (Off

Select Panel @

Press EXFC to Recall from Panel O

Last Panel configuration recalled : 0

Use the CURSOR keys to move the cursor to Select Panel i and use the CHANGE keys to select 0.

Press the key to recall panel 0. Panel 0 is a fixed state penﬁanentiy stored in the instrument - later
you will see how to store your own selections in panels { to 9.

Press the key to return to the "INDEX" page.
Use the CURSOR kevs to move the cursor to
Normal Operation . . . i
Press again to display the "Normal Operation” Receiving page.

Note that since measurement results are held until a new measurement is started the result of the previous
measurement may be displayed at this stage. The result will be reset to 0 when you start your measurement.
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_IX:& RX 7 Receiving -~ D81 . Auto .
Code _.AML
Frame 8F ,
‘Select: DSY

Pattern 20 Stage PRBS 14-0 Limit On

Results,
- DSy ilogie Error Count” 0
~Elapsed Time 00 Days 00:00:00

- Result of previous measurement mayv be dis-
plaved here.

- Elapsed time of previous measurement mav be
displaved here.

Making a DS1 Measurement and Adding Single Errors

In the first trial run the transmitter is set to add single errors and the receiver to make logic (binary) crror
measurements at D81, The transmitter and receiver are then looped to make a back-to-hack measurement.

Selecting the Measurement

The measurement is selected by selecting the results required. As the default state is a logic error count
measurement at D51, vou have already selected what you want by recalling panel () All vou need 1o do is
set a sultable gating mtervai and the type of error to be added.

REMEMBER:
CURSOR keys ---~-- Move the cursor in the direction of the arrow on the key.
CHANGE keys ------ Change the parameter indicated by the cursor.

Set the display from top left to bottom right.
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Setting the Gating Interval

the cursor to Elapsed ‘Time (at the bottom of the screen) and use the (_8Ex7 ) key to change it to
;i g. Move the cursor to Ma_nual and use the (151} key to change it to Interval. Additional fiefds
will a ppear in the form DD days HH : MM : 85 (Hours : Minutes : Seconds) to allow the interval 1o be set.
Move the cursor to the minutes field and use the (_wext_) and (_Prev_) keys to set 5 minutes.

ﬁ?Re@gi?iﬁgf'l fﬂSﬁ AUt
Code
Frame

DS

Pattern 20 Stage PRBS 14-0 Limit “On

iRasUlts

gic JError:Count’ 0

DSt

00 Days 00:05:00] - Gating Interval set to 5 minutes.

Setting Single Error Add

Move the cursor to Receiving (at the top of the screen) and press (iXi ). The Transmitting settings
are now displayed.

The default state is "No Error Add",

To enable the key for the addition of logic errors use the CURSOR and CHANGE keys to set
the display as shown:
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DS1 Clock ;-Ir

Transmit DS1

IX & RX . Transmitting D81 Code ~AMI
Frame :SF

Alarms i, iNone

Loopback .. Off

Pattern 20 Stage PRBS 14-0 Limit On

_Logic Error Add. Singte

- Select Logic Error Add and then Single.

Recall the Receiving Display to See the Results

Move the cursor to Transmitting and press {_nexr_). The Receiving settings are now displayed.

Making the Measurement and Adding Single Errors

Now that both the transmitter and receiver are set to make the measurement, you are ready to run it, |

As the transmitter output is active it is good practice not to connect the instrument to the system under

test before this stage.

Connect the TX QUTPUT DSX-1/1C to the RX INPUT DS1/1C with a WECO 310 to WECO 310 cable.

Note: There is an internal TX/RX link which is broken when a cable is plugged in. Disregard the alarm

indications, e.g signal loss, which occur when one end of the Jooping cable is connected.

Press the (startstor) key to start the measurement, The gating led above the key will come on.

Press the key several times to add errors to the transmitted signal,
accumufating on the displaved Logic Error result. They will also be indicated by the ERRORS/HITS led on

the front panel

Observe these errors
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ATX & RX- _Receiving

‘Belect s DS1

Pattern “20:Btage PRBS 14-0 Limit Gn
Results
DS1 “bogic Error:Coutit’ 8] - Error Count results display.

Gating  ~Interval = - 00 Days 00:05:00

You are now making a 5-minute DS! error measurement. To override the selected 5 minute Gating
Interval you may press the key to stop the measurement.
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Making a DS1 Measurement & Adding a Fixed Error Ratio

in the second trial_ run vou add a fixed error ratic to the transmitted signal and look at error count and er-
ror ratio results during and after the measurement.

Making a DS1 Measurement & Adding a Fixed Error Ratio

If gating is in progress (led on) press {sTarTsTor),

Move the cursor to Receiving and press (%7 _}. The Transmitting settings are now displayed.

Move the cursor to Logic Error Add $ingle and use the key to change it to Rat io.

A new fieid will appear after Ratio indicating the current setting. Move the cursor to this field and use the

CHANGE keys to set the ratio to B;0 'E«7. The transmitter will now introduce 35 errors in 107 clock
periods. You should now have the following display:

R _Transaitiing

0S8t Clock

Loopback

?attern

20 Stage PRBS 14-0 Limit “On

{dd.  Ratio’ E 0 E~7] - Set Error Ratio.

Disregard the errors indicated on the ALARMS leds at this stage.



Getting Started

Setting the Gating Interval
Move the cursor to Transmitting and press (3 _). The Receiving settings are now displayed.

Use the CURSOR and keys to set the Gating Interval to 4 minutes as shown below:

TIX & RK. _LReceiving ' D81 TLAuto . .
Code TAMI
Frame ‘SF:

Pattern .20:-8tage:PRBS 14-0 Limit L0n

- Results:

~ Dst “Logic “Error Count 81 - Result of previous measurement. This will be
reset to 0 when you press (sTaT/sTo8).

TGating. ..interval . 00 Days 00:04:00] - Gating Interval set to 4 minutes.

Making the Measurement and Reading the Results
Press the key to start the measurement.

The ERRORS/HITS leds and the Error Count display will indicate each error recetved as before.

Use the CURSOR keys to move the cursor to Erner Count and use the key to change it to

Err tio.

The displayed value is the currently calculated ratio and will be approaching 5.0 in 10-7,
Use the key to display each of the logic error measurements in turn:

Synchronous Error Seconds
Asynchronous Error Seconds
Asvachronous Error Free Seconds
% Error Free Seconds

Error Count

Error Ratio
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Use the CURSOR and keys to change Gating to Elapsed Time. The display will show the time {

that the measurement has been running. When this reaches 4 minutes the measurement will stop and the
gating led will go off automatically.

You can now use the CURSOR and CHANGE keys to step through all the Logic Error Results.

CTX-& RX.: -+ Recelving -7 D8} .iAuto i
Code
Frame ©.

Select DS1

Pattern “20°8tage PRES 14-0 Limit Qn

Resulte

DS1 ilogic Erfor Ratio: 5.0E-7] - Error Ratio Result,
T With the cursor here the {wexi_} key is used to
display each of the Logic Error Results.

Gating Tinterval 00 Days 00:04:00} - Change GBating to Elapsed: Time to see how
, long the measurement has been running.
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Adding and Measuring Different Error Types

In this trial run vou will add different error types to the transmitted signal and see their effect on the
result. You also simulate power and signal Joss and see their effect on the Alarm Durations display. Finally
vou will look at the Results Analysis.

You are going to measure two types of Error simuitaneously. This is done by introducing a second Results
line.

One of the points demonstrated is that only the type of error selected on the Results display is measured:
Jogic, bipolar violations (BPV), frame, cyclic redundancy code (CRC) or, with Option 001 instruments, jitter,

As this run mav take a little fonger than the last one, the Gating Interval is set to 10 minutes,

Setting up a Second Simultaneous Measurement

Use the CURSOR keys to move the cursor to Error Ratio and use the key to change it to
Error Count. This gives a more immediate indication of error accumulation.

Use the CURSOR keys to move the cursor to the | marker on the line below and press the key to
display D81, Move the cursor fo the new fields defining this DS1 measurement and use the key to
get them to BPY and Erropr -Count as shown in the Figure below.

Use the CURSOR and keys to set the Gating Interval to [0 minutes,

TX & RX | Receiving ~ D81 o ~Auto .-+
Code  AMI
Frame 8F:
-Belegt : D31

Pattern “20 :Stage PRBS 14-0 Limit ~On

Results
DS thogic  Error € 8
SR TEq 0F - The second simultaneous measurement.
Gating: “w-Intervali 00 Days 00:10:00} - Gating Interval set to 10 minutes.

Press the key to start a measurement and watch the received errors accumulate.

Note that the errors recorded are logic errors since vou are inserting logic errors in the transmitted signal,
No bipolar violations are recorded as you have not introduced any yet.
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Changing the Type of Error Added

With the measurement still running {gating led on) use the CURSOR keys to move the cursor to Receiving
and use the (¥xF ) key to change it to Transmitting

X4 RX. Transmitting’ DS1 Code |
Frame
DSt Clock &

- Change to BPV Insertion.

Code errors are now being added to the transmitted signal.

URSOR keys to move the cursor to Transmitting and use the key to change it back to

Note that bipolar violations are being recorded on the Results display. Logic errors are no longer being in-
troduced because BPVs are added by changing positive marks to negative maiks and negative marks 1o
positive marks.

1-12
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""" Recewmg

Patiern

Results

48
591 - BPY errors now added.

“Bating: [ii-Imterval i 00 Days 00:10:00

Chénging the Type of Error Measured

Now try to change the type of error being measured.

Check that the gating led is still on.

Use the CURSOR keys to move the cursor to BPY and press the key. It will not change and
GATING IN PROGRESS will be displayed for a few seconds at the top of the display. This is because
during a measurement you cannot change the type of error being measured.

Press the key to siop the measurement,

Now press the (¥ex ) key and you will find that you can change the the type of error to be measured to
Frame, Jittér with Option 001 instruments, and Logie,

Redisplay BPV (second result) and press to start new measurements,
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introducing Alarms and Analysis

Now you will simulate power and signal loss to demonstrate the Alarms and Analysis displays which are al-
ternatives to the Results display.

Move the cursor to Receiving and use the key to change it to Transniitting.

Use the CURSOR and (CFEV ) keys to change the type of error added from BPV ‘Insertion to
Logic Error Add Kate 5.0 E-7

Move the cursor to Transsitting and use the key to change it to Receliving.

Note that logic errors are being accumulated .

Simulate a power failure by switching the instrumeant off for several seconds and then switch it back on.
The "INDEX" page will be displayed. Press to return the Recelv ifig page to the display.

Note that your results are not lost and that the instrument is still gating,

Move the cursor to Resultis and use the key to display Ala#m. Durations,

Mowve the cursor to the alarm duration measurement and use the key to display each of the follow-

ing in turn: DS1:Pattern Loss, DS¥:-Frame Loss, ALS: Seconds. Use the key again fo dis-
play Instriument Power: Lo

Instrument Power Loss will show the number of seconds the instrument was not measuring due to power
loss - this includes 12 seconds for power-up self test,

Pattern 20-8tage PRBS 14-0 Limit -On

trument Power Loss . 18] - Duration of Power Loss (seconds).
With the cursor here the (TFEXT ] kev is used to
display the Alarm Durations Results.

srval " 00 Days 00:10:00

1-14
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Use the key to set this display to D81, Signal
Note that signal loss was not recorded during the power loss.

Pull out one of the TX/RX loop cable WECO connectors to produce signal loss. You will see the signal
loss seconds accumulating on the display and being flagged by the ALARM led on the front panel.

Reconnect the loop.

TTiAuto
Code g M1
Frame “SF.-

TX & RX . Receiving. T D8]

‘Seleci’ DS1

Pattern .20 Stage PRBS 14-0 Limit /On

“Alarm Burations:

DSt Signal [boss s 7] - Duration of Signal Loss (seconds).

‘Gating .. Interval - 00 Days D0:i10:00

Use the key to ook at all the Alarm Durations measurements again.
DS1 Pattern Loss and DSI Frame Loss may show a slightly longer time than Signal Loss becausc of the

time required to regain alignment. Move the cursor to Alarm Durations and use the key to
change it to Ahalysis.

1-15
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DB DTEAGte
Code |
Frame “:8F-

Result A  DS1 Logic

Yoavailability 95,4173

With the cursor here the key is used 1o
200 lock at all the Analysis results.

: 00 Days 0Q0;

You can fook at all the Results Analysis displays while the measurement is still running:

bility .o
navailability:
- % Severely Errored Seconds

“'Seconds - % Errored Seconds

%-Deg: Minutes - % Degraded Minutes

Note that some of these results are triggered only with high error rates, eg. % Availability may be 100% in
this test.

Press the key to stop the measurement. You can now repeat the operations to look at all of the
results with the measurement complete, The results are held until the key is used to start another
measurement,

For a printout of results simply press the key. This produces a printout on demand (only Resulis

or Analysis fields currently displayed will be printed.) The printer can be set to produce printouts at fixed
time intervals or under fixed error conditions (see the Printing/Logging Results section).
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Making a DDS Measurement & Adding DSOB Frame Errors

In this trial run a test pattern is inserted into customer 2 of a DSOB signal, which is then transmitted in
timeslot 11 of a mu!ttpfexed DS1 data stream. The receiver demultiplexes to the same customer 2, then

measures the errors added to the test pattern. The cross connect voltage levels and path continuity are also
checked.

Setting the Transmitter and Receiver for a DDS Measurement

Set the transmitter and receiver - remember, work from the top left of the display to the bottom right.

nsmitting. D81 Code AMI
Frame T1DM
Insertion On DS1 Clock “=Ints

TX & R>

iBelect® Timeslot 14 DSOB 2:4 kbit/s
Customer 02

“Péipt-te-Point

Loopback Off.

Test &

imary..Channel

TIX B RX. [ Recelving | DS

Frame T1£)M

“Select:- Timeslot It DSOB 2:4 kbit/s
Customer 02 -
“Primary ‘Channel’

‘Pattern: RE!
“Continuous

Logic . Errer.Count ol - Previous measurement results will be displayed.
Frame Error Count. 0

nteryval s 00 Days 00:10:00

17
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Checking Path Continuity
Press the key to start a measurement and so obtain an indication of received errors.

Press the key and check that the logic errors inserted in the transmitted signal are measured by
the receiver. This checks path continuity through the system under test.

TX & R Receilving -~ ‘DSl ° Auto
Code ~AMI
Frame T10M

Pattern

_Results:

Customer

sustomer 31 - Single error recording checks path continuity,
Bubrate

Frame “Epror Codnt:

Gating .. Interval .. 00 Days 00:10:00

Changing the Type of Error Added to Frame

With the measurement still running (gating led on) use the CURSOR keys to move the cursor to Receiving
and use the key to change it to Trahsmittiing.

Use the CURSOR and keys to change Logic ‘Error Add to Sub Frame Err Add Single
The key will now add frame errors to the transmitted DSOB data,

Use the CURSOR keys to move the cursor to Transmitt ing and use the (et} key to change it back to

Regeiving.
Press the key to add frame errors and note that they are recorded on the Results display.

Press the key to stop the measvrement.
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Checking Receiver Input Voltage Levels

Before making measurements at a DS! cross-connect the receiver input levels may be checked to confirm
that the levels are within the recommended limits:

DSX-1 24V to £ 36V
DSX-1C % 28V fo £ 45V 4

Move the cursor to Results and use the ({57 ) key to change the display to RX Level. The positive
and negative peak voltages at the receiver input are displayed simultaneously but are updated alternately.

CTX . &RX . Receiving 0 D81 rAute’
Code AMI
Frame TIQM

"Beléct  Timeslot 11 DSOB 2.4 kbit/s
Customer 02
“Primary Chanhel

Pattern 2047 Bit PRBS
- Lontinuous
_RX.Level

Positive peak : +3.00 Volts
Updated alternately.

Negative peak : -3.00 Volts

“Gating” U Interval.. 00 Days D0:10:00
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Storing and Recalling Measurement Set-ups

This trial run shows you how to use the "stored panels”. These stored panels are preset instrument sctups
which are retained in the instruments memory, even after the power has been removed. One of the panels
is fixed, the other 9 are selectable. In this trial run you store the current setup, recall the fixed setup (to
reconfigure the instrument) and then recall the one vou stored.

Storing & Panel
Use the key to display the index and use the CURSOR keys to move the cursor to

Stored Panels & Keyboard Lock. . . 2

Press the key again to access the Stored Panels display. Use the CURSOR and CHANGF kevs 1o
set the display as shown below:

Keyboard is Uhlotked Beeper is Off

Select Panel - Current setup will be stored as Panel [

Stored Panels Not Protected

Press EXEC to [8ave& " into Panel 1

Last Panel configuration recalled : O

Press to store the last selected setup in "Stored Panel 1", This will be the setup (both Transmit and
Receive) which you used for the DDS measurement.

¢tad display will automatically change to Protected. If in future, you wish to overwrite
your ‘stored panel you must first change this field from Protected to Not: Protected.
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Recalling the Fixed Stored Panel
Now use the CURSOR and CHANGE keys to set Select Panel 0.

Remember this is the factory default setting.

Keyboard is _Unlocked  Beeper is -Off

Select Panel 0

Press EXEC to Recall from Panel ©

Last Panel configuration recalled : O

To access the selected panel press the key.

Press the key again to return to the "INDEX" page and use the CIURSOR keys to move the cursor
o

Normal Operation. . . 1
Use the key to display the "Normal Operation” page.

The instrument setup is now the one used for the DSI trial run at the start of this exercise. This is per-
manently held in stored pancl 0.



Getting Started

Recalling the Panel You Stored
Use the key to display the "INDEX" and use the CURSOR keys to move the cursor to
Stored Panels & Keyboard Lock. . . 2

Press the BASE/NEE) key again to obtain the Stored Panels display. Use the CURSOR and CHANGE keys to
set the display as shown below:

Keyboard is Unlocked Beeper is Off

Select Panel

Stored Panels iiBrotedted

Press EXEC to Recall from Panel 1

Last Panel configuration recalled : O

Now press 1o recalt the panel you stored in Stored Panel 1.

Press the key again to return to the "INDEX" page and use the CURSOR keys to move the cursor
to . .

Normal QOperation. . . *
Use the key to display the "Normal Operation” page.

The instrument setup is now the one used for the DDS measurement and stored at the beginning of this tri-
al run.
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What You Have Learned
BEFORE YOU START
Check the transmitter parameters before connecting to the equipment under test,

The setup and operation at power loss is restored when power is restored.

SETTING-UP
The transmitter and receiver are independent.
Set up display from top left to bottom right.

Stored panels are a quick and easy way to set up the instrument,

BEFORE THE MEASUREMENT
You can check cross-connect voltage levels by selecting RX Level. (DSt & DSIC)
" You can check path continuity using single error add.

The type of measurement is selected by setting the Resuits display.

DURING THE MEASUREMENT

Results and result analysis can be monitored during the measurement.

Only the type of error selected in Resulls is recorded.

You can add errors singly or at a selectable rate.

Yqu can change the type of error added but not the type of error measured.
Gating affects receive NOT transmit. |
During power loss only Power Loss Seconds are recorded.

controls measurement gating; the key overrides the display sefting.

AFTER THE MEASUREMENT
Results are held ontil the next measurement START,

The key produces results printout on demand.



Selected Applications 2

Introduction

This section shows how to use the network control and interface capabilities of the HP 3787B in typical
applications. An example of the instrument’s Normal Operation displays is given for each of these applica-
tions. This section does not tell you how to set up the display or give full details of the measurement
capability in any particular application. These details are in Sections 1 and 3.

The applications covered in this section are:

Page
DS In-Band Loopbacks . .. .vvn ittt i e et e e i e e e e e 2-1
AUTOmMAatic Protection SwitCh (A P ) T eI, . .. vttt ir ettt ettt er e ts s et snararenenn, 24
DS1 Data Multipleser Festiig .. oottt it it et r ettt e e e e e e 2-6
B R Y oo A -t 4T 2-10
Sub-rate Data Multiplexer (SR Tosting. .o v et tiiattmt ittt et e e et e e eae e saanns 2-14
Muiti-point Junction Unit (MJU) Selection and Testing ...t iiiin i 2-18
DDS Alternating (Flywheel) Loopbacks ..o .ttt ittt e et eae e ts e ee s eanenrans 2-24
DS LAt hing Lo a0k, L .ttt it it ir ettt et e et e n e ea e e e e 227
DS Secondary Chanmnel Testiig .. oou ittt ettt ittt ittt e raae et ae et rensennaenns 2-30
e I T S 2.32

Monitoring Signaling Bits and Seizing a Free Timeslot................... P PP 2-36



Selected Applications

DS1 In-Band Loopback

Application

In situations where DS! Channel Service Units (CSUs) are capable of performing DSI in-band remote
foopback, the HP 3787B can loop-up a remote CSU, perform a bit error measurement and foop-down the

remote CSU,

Measurement Configuration

CUSTOMER PREMISES SERVING OFFICE CUSTOMER PREMISES
37878
D ALTERNATIVE
90009 INTERFRCE
RY Y POINT
* 1 ]
Tt LINE 71 LINE
ey LW oy
l rdd I tal l ’ rar l 13 REC'?SOJE
psx-1 | CSU & M Wy tsu / LODPRACK

Example: Looping a remote CSU from a customer premises to make a logic error measurement.

This example checks for errors in each of 3 successive IKS minute gating intervals, Typically this should be
less than 20 since 14 corresponds to an error ratio of 107. You can do this by wsing Repetitive Gating with
a 15 minute interval, and printing an End-of-Gating Summary. See the Printing/Logging Results section For
print selection information. The code and framing used in this example are AMI and SF. Set the code and
framing parameters on the Receiving and Transmitting displays.
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DS1 Loopback, Sample Recelving Display

STX &URX - - Receiving -+ =DST1 - vAut
Code

Frame

“Selest’ DS

Pattern

Resuits]

DS1  Legic Errer Counti: 0

‘Gating’ Rpt.Interval 00 Days 00:15:00

DS1 Loopback, Sample Transmitting Display

TX & RX Jransmitting DS1 Code
Freme SBF.-
DS1 Clock "Int.

I

Transmit 051

Loopback Fixed:

Press EXEC to

ctuate Loopback

Pattern 20 ‘Stage PRES 14-0 Limit On

_LogicsError-Add.  Single

- Set the receive interface.

- You are going to make your measurement on
the complete DSI

- Select the test Pattern,

- Select the measurement.

- Set the measurement Gating Interval,

- Set the transmit interface.

- Insert the test pattern in the complete DSI.

- Select the Fixed-format latching Loopback.

Initiate the loop-up by pressing the kev. "Loopback operation in progress” will flash on the display
while the loop is being set. This takes approximately 8 seconds after which "Press EXEC to Release

Loopback” is displayed.

I‘;)
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Confirmation of Loopback

You can check that loopback has been achieved by one of the following indicators;
An indicator on the local CSUL
Pattern sync indication on the HP 3787B ALARM indicator,
Normal levels of error count during gating.
Adding single errors and seeing them detected on the ERRORS/HITS alarm.
Make the Measurement

Press the key.

Remember that with Rpt Interval gating the results are not displayed until the end of each gating interval,
They then remain displaved through the following gating interval.

When three results have been printed/displayed press the key to stop the measurement.

Clear the Loopback after the Measurement

Press the [“Exic ) key. "Loopback operation in progress" will flash on the display for approximately 8
seconds while the loop is being cleared.
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Automatic Protection Switch (APS) Testing

Application

Checking the capability of an automatic protection switch (APS) to change between the primary and
standby lines at specified code error rates,

Measurement Configuration

A typical APS test configuration is shown below.

< DsX=-1/1C
STRANDBY LINE{
> —
ars
¢ —
PRIMARY LINE{ 37878 R
O '
goooD
;
RX %

Example: Code errors are introduced at four independently selectable error rates to check the APS
switching characteristic. A typical switching characteristic is shown below where points | thru 4 cor-
respond to the error rate thresholds set on the HP 3787B.

©
©
®©

Standby 1. I S 1. No Transfer - APS remains on Primary Line
Hine v 2, Transfer - APS switches to Standby Line
E 3 E : 3. No Restore - APS remains on Standby Line
i R 4. Restore - APS returns to Primary Linc
. N
Primary : ; ' :
T HHA

Increasing Ervor Rate

For this test the HP 37878 operates in the THRU mode,

The code and framing used in this example are AMI and SF framing. These must be compatible with the
line and switch being tested and may be set on either the Receiving or Retransmitting displays.

Set the No Transfer, Transfer, Restore, and No Restore ratio thresholds appropriate to the protection
equipment type. An error free signal is transmitted in the Start state.
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APS Test, Sample Receiving Display

LS Auto “21 - Set the receive interface.
Code AMI
Frame 'SF

- In Thru mode vou can choose not to measure
or demultiplex the received signal,

No Results valid

_Elapsed. Time . 00 Days 00:00:00

APS Test, Samplie Retransmitting Display

~anemitting " D81 Code [ AMI| - Transmitter interface tracks the receiver inter-
Frame °SF: face in THRU mode.

- Set to retransmit the received DSI.

Bata is Rece1ved Trafflc

Ratic 4.0 E-B] - Set up the No Transfer, Transfer, No Restore
and Restore ratio to the threshold values for
the switch type to be tested.

Make the Measurement

Move the cursor to Restore, change it to Start, and check that the indicators on the APS equipment
show correct operation when the (_KExr_) key is used to select No Transfer, Transfer, No Restore,
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DS1 Data Multiplexer Testing

Application

The HP 37878 allows you to measure the performance of TIDM data multiplexers. This can be done from
DSOA to DSOA or DS to DS! by looping the multiplexer.

Alternately by using the multiplexing/demultiplexing capability of the HP 3787B you can make half-
channel measurements (Le. DSO to DS1 and DSI to DSO).

Note that this configuration is equally applicable to TIWB4 and TIWBS testing.

Measurement Configuration

hsx-o

BS0 & =~ T1DH
)
]
H -
t
nsd 22— DEX-1
Dso 23
3
050 &
CLOCKS
A 4
azere
1}
Q0G0
RX ¢ TX

NOTE:

NOTE

P50 CLOCKS REQUIRED WHEN
HSING THE DSO INTERFRCES.

DSxX-0

TIWB4/5 Multiplexer testing is similar to TI1DM testing.

ns0 1 —— TiDM
? .
[ -
t
i
pso 22-—k-d
pso 23
h
ns0
cLocks ™Y
Ds¥X~1
»
L 2 ¥
37878
LEERRX

RX

*

™

DEX-1

" Reguired
for DSy
tronsmit
timing

Example: Test a TIDM using the haif-channel method with a timestot assigned to a 56 kbit/s customer.

DSX-0A to DSX-1

The DSO port to be tested is stimulated by the HP 3787B DSO transmitter, The DSX-I output of the TIDM
s connected to the HP 37878 DS receiver which demultiplexes the timeslot under test and performs error

measurements on it.



DSX-0A to DSX-1 Test, Sample Transmitling Display

TFXE BX . Tranemitting DSOA . DSX .
56 kbkit/s Service

DSO Clocks Firont

Loopback 1 OFf:
Test ‘Primary Channel

‘Pattern. 2047 Bit PRBS
“No Error. Add-

DSX-0A to DSX-1 Test, Sample Receiving Display

TY & RX . Receiving D81 . D8R ©
Code :iAM
Freme TIDM
Selecti Timeslot 23 DSOA 56 kbit/s
Primary- Channel
Pattern 2047 Bit PRBS
“Continuous
“Results:
DSOA Logic . Error. Count 0
Bating- —~--interval . 00 Days 00:15:00

Make the Measurement

Press the key.

Selected Applications

- Set the transmit interface.

- Select the test Pattern.

- Set the receive interface.

- Demultiplex the Timeslot to be tested.

- Select the test Pattern.

- Select the measurement.

- Set the measurement Gating hutervai,

Remember that you can display Alarm Durations, Agaiysis. the Received Word (Monitor) and the received
DS1 voltage level (RX level) by changing the Results field.
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DSX-1 to DSX-0A

The DSX-1 input port of the TIDM is connected to the HP 3787B DS| transmitter which stimulates the
timeslot under test. The corresponding DSX-0A output of the TIDM is connected to the HP 3787B DSO
receiver which performs error measurerments on it.

| NOTE
For this test the HP 3787B must drive the TIDM input with 2 DS| signal whose

frequency is locked to the DSO clock supplied to the TIDM and the HP 3787B.
This can be achieved in two ways:

1} Supply a DSI clock at the correct frequency to the HP 378 7B rear-panel external
clock input and select Ext DS1 Clock.

2} Supply any DS signal at the correct frequency to the DS] receiver input and
select Looped DS] Clock. (The Receiver interface must not be set to DSIC).

DSX-1 to DSX-0A Test, Sample Transmitting Display

RX: <Frahsmitting- DSt Code AMI
Frame T.1DM
Insertion On BSt Clock Lovoped

- Set the transmit interface.

# Timeslot 23 DSOA %6 kbit/s - Select the DS Timeslot to be tested,

Loopback

Test #ary iChanngl

- Select the test Pattern.




DSX-1 to DSX-0A Test, Sample Receiving Display

& RXT ":Recelving - DSOA Terminated
- BB kbit/s Service
DSO Clocks Eront

Select wimary - Chanriel
(No error correction)
Pattern

DSOA

Logic "E¥Y

"Gating

T interval . 00 Days D0:15:00

Make the Measurement

Press the key.

Selected Applications

- Set the receive interface.

- Select the test Pattern.

- Select the measurement.

- Set the measurement Gating Interval.

Rememberuthat you <an display Alarm Durations, Analysis and the Received Word (Monitor) by changing

the Resl

ts field.
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Dataport Testing

The HP 3787B allows you to measure the performance of Dataport cards installed in channel banks. This
can be done from DSOA to DSOA or DSI to DS! by fooping the channel bank. Alternatively by using the
multiplexing/demultiplexing capability of the HP 3787B vou can make haif-channel measurements (iec.

DSOA to DS and DS1 to DSGA).

Measurement Configuration

A o4
¥ CHANNEL
M BANK

nso DP]

¥

[CLOCK OIU
10 REAR PANEL
DDS CLOCKS

ISX-0R

37878

e

Q004

]

RX o

b TX

aiiead 1123

DEX-1

NOTE :
bso

nso
oIy

DsX-08

CLOCKS REQUIRER.
OF = D50 DATAPORY
w DUTPUT INTERFACE UNIT

VOICE
CHANNELS |
1

]
H
i

o

D&

CHANNEL
BRARK

__pso n.n]

Lotk onu]

TD REAR PRANEL

Bbs CLOCkS

37878

L]

0L

'O O«

RX

™

pSx-4

Example: Test a DSO Dataport (DSO DP) card in a D4 channe! bank using the half-channel method. For
this test the data rate can be 2.4, 4.8, 9.6 or 56 kbit/s. The 9.6 kbit/s rate has been chosen for this example.
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DSX-0A to DSX-1

Selected Applications

Dataport DSX-0A to DSX-1, Sample Transmitting Display

Transmitting  DSOA - DSX =+
9.6 kbit/s Service
‘Rear’

X & CRX:

D30 Clocks

“Point-to-Polint
Loopback Qff
Test .:Primary Channel-

Pattern’ 2047 Bit PRBS

_No Enror ‘Add

Dataport DSX-0A to DSX-1, Sample Receiving Display

CTX &CRXC “Receiving - DST & CAuto
Code . AMI
Frame 8F

‘Select: Timeslot 0t DSOA 946 kbit/s
TPrimary Channel
{Error Correction (:Off )}

“Patternt 2047 Bit PRBS
~Gontinuous.

DSOA Logie Sync Err Secs 0

mﬁr-léfb‘séd“*rime“ 00 Days 00:00:00

Make the Measurement

- Set the transmit interface.

- If BSO clocks (not complimentary bit and byte
clocks) are supplied from the channel bank, use
the rear panel input.

- Select the test Pattern.

- Set the receive interface,

- Set the Timeslot number to the Dataport under
test,

. Remember to select the same test Pattern as on
the Transmitting display.

- Select the measurement.

Press the kev. Remember that vou can display Alarm Durations. the Received Word (Monitor), the
received DS| voltage level (RX level) and Analysis by changing the Results field.
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DSX-1 to DSX-0A

Dataport DSX-1 to DSX-GA, Sample Transmitting Display

TX.& RX Trensmitfing: 'DSI Code AMI
Frame SF.
DS1 Clock Loopsad

Insertion On

Timeslot 81

DSOA 9.6 kbit/s

Test ©

9.6 kbit/s Service
pso ClOCkS rﬁﬁear‘!;;

Select Primdry 'Channel’

{Error Correction JOfif )

Logic Syne Err:Secs 0

~ DSOA

Tnterval =" 00 Days 00;00:01

Make the Measurement

Press the key.

2-12

- Set the transmit interface,

- Select the DS1 Timeslot to be tested,

- Select the test Pattern,

- Set the receive interface.

- If D80 clocks (not complimentary bit and bvte
clocks) are supplied from the channel bank. use
the rear-panel input.

- Remember to select the same test Pattern as on

the transmitting display.

- Select the measurement.

- Set the measurement Gating Interval,
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Error Correction Testing

Some dataport cards have a selectable error-correction capability in the DS! to DSOA direction. The HP
37878 can generate errored data to test this at all subrates. With the HP 37878 tra nsmitter set to produce 3
errored bytes in every 5 bytes (3 in 5) the Dataport error correction will fail to remove the inserted erors
and the HP 37878 DS0 receiver should see the added errors. With 2-in-5 selected the Dataport error cor-
rection should remove all the inserted errors and the HP 3787B DSO receiver should see no added errors.

i RX. D Trahsmitting  “DSY Code [AMI
Frame .SF .
Insertion On DSt Clock Losped

Timeslot {1 DSOA 8.6 kbit/s

Loopback #Qff

imary. Channel

Test =
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Sub-Rate Data Multiplexer (SRDM) Testing

Application

You can run tests on SRDMs from DSX-0A to DSX-0B, and from DSX-0B to DSX-0A, at bit rates of 24,

4.8 or 9.6 kbit/s.

Measurement Configuration

DSX~0R

CUSTOHER $1
2
3
L&
5

B5X-08
CUSTOMER #3

SRDM
" DSX-08
Fy
loso cLocks
nsSx~QR
+
37878
cgdoo

4 y

DSX-0A to DSX-0B

Example: DSX-0A to DSX-0B

In this example the SRDM is configured to multiplex five 9.6 kbit/s customers into a DSOB signal. 4.8 kbit/s

§2
#3
#
'

SRDH
L DSX~08
p
lnso ciLocks
PSX~08 { ‘
1
arave
[-X-2-%: %+

f

DSX-0B to DSX-0A

and_ 24 kbit/s SRDMs have 10 or 20 inputs respectively. All can be tested by the HP 3787B.

[ NoTE |

SRDMs are sometimes loaded with customers at service rates lower than the capacity
of the multiplexer, eg a 24 kbit/s customer into a 9.6 kbit/s multiplexer. The HP
37878 can gencrate and test such signals.

2-14




Selected Applications

SADM DSX-0A to DSX-0B, Sample Transmitting Display

"IX & RX Transmitting. DSOA ~— ~DSX 1771} - Set the transmit interface.

9.6 kbit/s Service
DSO Clocks Frent

“Point-te-Point
Loopback -Qff.

Test .[.Primary Chanpel

‘Pattern. 2047 Bit PRBS - Select the test Pattern,
" No.Error Add

SRDM DSX-0A to DSX-0B, Sample Receiving Display

TX & RX- i~ Receiving’ = DSOB Terminated} - Set the receive interface.
9.6 kbit/s Service
DSO Clocks “Front

Select Customer 05 9,6 kbit/s - Select the customer under test.
“Primary Channel-

Patterh (2047 Bit PRBS - Remember to select the same test Pattern as on
o ‘Continuous the Transmitting display.
#Regults
Customér Logic “Error Count. 0l - Select the measurement.

sGating, _Intervali - 00 Days 00:1 5:00] - Set the measurement Gating Interval.
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Make the Measurement

Press the key.

| NOTE |

If the other inputs to the SRDM are not connected, an all zero pattern may be detec-
ted in the DSOB. This will result in the SIGNAL LOSS led being iliuminated.

Measurements are valid in this condition.

Example: DSX-0B to DSX-0A

Select the DSOB Customer Number on the Transmitting display, This slot will be stimulated with the selec-
ted test Pattern; the other slots will be filled with TEST code.

SADM DSX-08 to DSX-0A, Sample Transmitting Display

tting: DSOB - Set the transmit interface.
9.6 kbit/s Service
ot

- Select which customer to stimulate with the test
Pattern.

- Select the test Paftern.
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SRDM DSX-0B to DSX-0A, Sample Receiving Display

iving . ..: DSOA Terminated} - Set the receive interface.
9.8 kbit/s Service
DSO Clocks : ‘Ergnt

Select IPrimaby Channel:
{Error Correction .Off )

- Remember to select the same test Pattern as on
the Transmitting display.

- Select the measurement.

- Set the measurement Gating Interval

Make the Measurement

Press the key.

2-17



Selected Applications
Multipoint Junction Unit (MJU) Selection and Testing

Application
You can select, test, block, unblock and release all branches of a DDS Multi-point Circuit. Testing is nor-

mally performed downstream from a DSX-0A cross-connect bay by routing each Multi-point Junction Unit
in turn. BHowever, you can insert the relevant DSOA signal into a T! stream,

Measurement Configuration

37878
l::] BRENCH
1
09806 2 SRF:N(:H amatusn
11 1§%-0R i A >
oyl
{ CROSS fa e I Wy MILE o
icoMNEeT N u
- BAY
DSO CLOCKS
HUB R 03 l HUB B osI ' Hus C 47
10 CODE 00000011 1D COPE G0000101 1D CODE 00000111

Example: Select HUB C branch 2 from the HUB A DSX-0A cross connect bay, perform a loopback.
make a measurement and release the loopback.

Select Branch

The first operation is to establish the route through the system to the chosen branch. You do this by set-
ting the transmit display for the branch of the first MJU, in this example branch 4, and pressing the
key. When the branch has been selected, the Hub A 1D code is returned and is displayed in the
"Present” field. You then repeat the operation for branch 3 out of Hub B and branch 2 out of Hub C.
This sequence is shown on the following Transmitting displays:

[t ]

The Receiver Pattern must be set to DDS Retirn codes for the transmitter to dis-
play the HUB-ID's.

Branch Selection, Sample Displays

SX i+ b - Set the transmit interface.

kbit/s Service

bSO Clocks FEoRY

.

ta
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LiMultippint

“Select Branch 4
(Last branch selected X)

Present HUB-ID XX
Previous HUB-ID XX

Press EXEC to select branch

m:”:i,*Mllé‘liipbfhf R "Select Branch 4
(Last branch selected 4)

Present HUB-ID 03
Previous HUB-ID XX

Press EXEC to select branch

_Multipoint’ “Belect Branch 3
(Last branch selected 4)

Present HUR-ID 03

Previous HUB-1D XX

_%mMuliipdintéfi “Select Branch 3
(Last branch selected 3)

Present HUB-ID 0B

Previous HUB-ID 03

_iMultipoint. :Select: Branch 2

(Last branch selected 2)

Present HUB-ID O7
Previous HUB-ID 086

[ NoTE |

Selected Appilications

-Select Branch 4 out of Hub A,

- Press to select Branch 4.

- Branch 4 has been selected.

- Hub A 1D code (03) has been returned.

- Select Branch 3 out of Hub B.

Press to select Branch 3.

- Branch 3 has been selected.

- Hub B ID code has been returned.

- Repeat the selection process for Hub C
Branch 2.
Press to select Branch 2.

- Branch 2 has been selected.

- Hub C ID code has been returned.

If the receiver is configured to receive routing acknowledgments and fails to receive
the correct acknowledgment within two seconds of EXEC the message "MJU
ROUTING FAILED" is displayed and the display remains as XX and X respectively.
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Selected Applications

Test Branch

996 kbit/s Service
it

DSO Clocks “Fryg

(& RX. “Transmittipg OSO0A ~1+DEX =7

_Test:Branch

Present HUB-ID 07
Previous HUB-ID 05

Press EXEC to test branch

{(Last branch selected 2)

ultipoint. .. inTest . Branch .

Loopback O£

Test :Primary Channgl:

Fm C2047:Bit’ PRBS

Setting Loopback and Test Pattern, Sample Display

Multipoint:iis <Test, Branch.
Loopback :Latehing. 0CU=: MAPX
Test inPrimary Channel

Press EXEC to.Actuate Losgback

- Select Test Branch

- Press to enter the Test mode,

- At this stage the branch can be tested point-to-
point but normally this is done by looping back
the selected branch.

- Select the type of Loopback.

- Select the test Pattern.

Press to loop-up,

For information on Latching Loopback acknowledgment see Page 2-28.
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Set up the Receiver and Make the Measurement

Select the Receiving display, and set it to correspond with your transmitted test signal. Select the required

Results and the Gating Interval.

Press the key to start the

measurement,

Setting Measurement, Sample Display

STVing

DSO Clocks &

Select Primary Channe
(Error Correcti

v 2047 Bit PRES

DS0A Terminated

- 848 kbit/s Service

1.
on ~Gff )

Contingous
Results’
DSOA Logic ~Error Count 0
“Gating - interval - 00 Days 00:15:00

- Set the receive interface.

- Remember to select the same test Pattern as on
the Transmitting display.

- Select the measurement.

- Set the measurement Gating Interval.
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After the Measurement

To release the loopback and route you have accessed select the Transmitting display. Press to
release the loopback and change Test Branch to End Tést. Press to release the Test route.

Releasing the Loopback, Sample Display

ST CECERX ansmitting. DSOA .7DSX
9.6 kbit/s Service

DSO Clocks =Front

TWGIEIpeint [T dest Brameh
Loopback -tatehing' <OCU:’ MAP1
Test (:Primary :Channel .

Press EXEC to ‘Release’ Loopback - Press to Release the Loopback.

Releasing the Route, Sample Display

TTXERXT Transmitting DSOA [1DSX v
9.6 kbit/s Service

DSO Clocks #Frint

_weEnd -Test - Select End Test
{Last branch selected 2)

Present HUB-ID 07
Previocus HUB-ID 05

Press EXEC to end test - Press to End the Test and release
the route.

If after testing a branch vou wish to leave it blocked simply select Block Branch instead of End Test. See
the following section on Blocking and Releasing,



Blocking and Releasing

Selected Applications

You can block or release the individual branch selected (in this example HUB C, branch 2) or release all
downstream branches by selecting the appropriate Multi-point fieid on the Transmirting display and press-

ing (e ).

Branch Block/Release, Sample Display

9’6 kbit/s Service
DSC Clocks iFront

TTX & RX Transmitting DSDA . DSX

coMultipoint o _iBloek Branch
(Last branch selscted 2)

Present HUB-ID 07
Previous HUB-ID 0b

Press EXEC to block branch

- You can select Block Branch
Tnbiock Branch
Release all

- Activate your selection by pressing (_Exec ).

NOTE

With Block Branch selected both the current and previous HUB-1D are displayed
together with the selected branch number of the current MJU. Until EX EC is pressed
these displays remain as confirmation of the route selected using BRANCH SELECT.
If no branch selection has been attempted or a branch selection has not been

acknowledged these displays default to X,
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DDS Alternating (Flywheel) Loopbacks

Application

You can set an alternating {flywheel) loopback in the IDD)S network at any of the points shown in the
measturement configuration below and then make & measurement.

Measurement Configuration

37978 ALTERNATIVE INTERFRACE POINTS
(050 CLDCkS RERUIRED
D RT CROSS CONNEET)

QOO0

S6Kb/s | T

BSU
T
REPEATER | [ j;( i
i
i
i

RSX-1 {TLDM| DSX~0B ; SRDM| DSX-0A | OLU

F 3

8 —
] S ——

RLTERNATIVE
(D80 TTL LOGIC
INTERFACE POINTS

EH
i
H
H
§
H
CHANNEL | ;
{
s

| [REPEATER] [EED:
T - (56Kb/= ONLY}

—d oty i ’,4HL98NYI

DEX-0B 18MX --r-»»"'

———— K BSX-0R
HL9ENY _

Example: From the DSX-1 cross-connect, loopback at the Office Channe! Unit {OCU), make customer
logic error measurements and release the loopback.

Select the Loopback details on the Transmitting page and press EXEC to initiate the Loopback.

In this example Logic errors are being measured over a 5 minute Gating Interval.
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Alternating Loopback, Sample Transmitting Display

CTX & RX Trafismitting DS1 Code AMT

Frame T1DM
Insertion On DS1 Clock Looped
Belect: Timeslot U1 DSOB 2.4 kbit/s
Customer 01

“Point-to-Point:

Loopback “Alternating’
HLOBNY present No
Test  Primary Channel

ey

Press EXEC &

Pa ttern
s Not F

Alternating Loopback, Sample Receiving Display

ps T

Receiving. =

Frame TTDM

- Timeslot B! DS0B 234 kbit/s

2047:Bit PRBS
lternating Loopback -

Logic “Error Count” 0

Selected Applications

- Set the transmit interface.

- Select where in the DS you are going to insert
your test Pattern.

- Select the loopback point.

- Select the test Pattern.

Then press to loop-up.

- Set the receive interface.

- Select the timeslot parameters and customer
number.

- Remember to select the same test Pattern as on
the Transmitting display.

- Select your measurements.

- Set the measurement Gating Interval.
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Make the Measurement

Press the key,
Releasing the Loopback

When vour measurement is complete release the loopback by selecting the Transmitting display and press-
ing the key. (Ensure that "to Release Loopback" is displayed, before you press key).
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DDS Latching Loopbacks

Application

Selected Applications

You can set a latching loopback in the DDS system at any of the points shown in the measurement con-
figuration below, make a measurement and release the loopback.

Measurement Configuration

37878

ALTERNRTIVE INTERFACE POINTS

(D50 CLOCKS REQUIREDS

I:I !
QOoC0Q DSCR TTL
Rx X 4 D4 4
L Y BANK BANK BANK | LOCRL
a8X-0 Ti LINE LGopP
» » 1wd] > csy

DS¥-1
'asa o D50
i1 P it %

3
] ¥
1 §

I
1
i
I ERE——
HL222 .—( 3
pcu [
15MX I
o o -
ocy [ DSOA
osop T

ALTERNATIVE INTERFRCE POINTS

ap 1] e
SIS

Example: Access at a DSX-1 cross-connect and loopback the second DSODP Dataport. Make logic error
measurements on a 2.4 kbit/s customer circuit and release the loopback.

The HP 3787B can also access at DSOA and DSOB cross-connects and at DSOA logic access points, With
DSO access DDS clocks must be supplied,

If you wish the loopback to be acknowledged select the Receiving display and set the Pattern to Return
Codes. This ensures that MAP codes returned from a successful loopback will be displayed on the

Transmitting display.
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Latching Loopback, Initial Receiving Display

Receiving -

17 Timeslot 0} DSOB 244 kbit/s
Customer Q1

- Set the receive interface.

- Select the timeslot parameters and customer
number,

- Select the Pattern to DDS Return Codes to ob-
tain the Mapcode on the Transmitting display,

On the Transmitting display select the point at which vou wish to loopback the circuit, in this case the
second DSODP unit. Press EXEC to actuate the loopback.

Latching Loopback, Sample Transmitting Display

Fram
Insertion On DSt Clock Looped

t: Timeslot Q1 DSOB 24 kbit/s
Customer 07

Loopback :Latching _DSODP. MAPX
Tandem Number of Unit 2
Test ary Channgl

Press EXEC $u  Actuate Loopback

2047.Bit PRBS

- Set the transmit ir_nterf ace,

- Select the timeslot parameters and customer
number.

- Select Loopback.

- Select the test Pattern.

- Press to loop-up.

If you have selected DDS Return Codes on the Receiving page a successful loopback attempt will result in
the display of "MAPO (DS1)" indicating a lineside DSODP loopback has been achieved.
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For the various types of latching loopbacks MAP codes are returned as follows:

-

DSODP (dropside), i.e. DSO side

OCU
HL222 )
DSODP {lineside), i.e. DSI side )
CSU (channel)

/

MAPI (X110110X)

MAPO (X001001X)

i an attempt is unsuccessful or if the Receiving display has not been set for acknowledgment (DDS Return

Codes) the display will remain as MAPX.

Latching Loopback, Sample Receiving Display

TX & RX ' Receiving - DSt - ‘Auto-
Code AMI
Frame T.1DM

i8élect: Timeslot Q1 DSOB 24 kbit/s

Customer 01
Primary:Channel

PRBS
s

Results:-

Customer Logic IEfroriCount’

‘Gating " lnterval o 00 Days 00:05:00

- Remember to select the same test Pattern
as on the Transmitting display.

- Select the measurement,

- Set the measurement Gating Interval.

Make the Measurement
Press the key
Réleasing the Loopback

When you have completed your measurement release

the loopback by selecting the Transmitting display

and pressing the key. (Ensure "to Release Loopback" is displayed before you press {_exec _J).
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DDS Secondary Channel Testing

Application

You can access and test DDS secondary channel, either end-to-end or by using latching loopbacks. The HP
3787B can access the network at the DSX-0A, DSX-0B or DSX-! cross-connects or at DS0A logic access
points.

Measurement Configuration

D4
pos cLocks [copck] BRANK
i — | 611
g7878
oRGQs
RX ™

- 256 e
psx-on | B Ti LINE
- ——

LOOPBACK
POINT

Example: Interface at the DSX-0A cross-connect on a 24 kbit/s point-to-point circuit. Loopback the first
Dataport and measure secondary channel logic errors.

Secondary Channel Test, Sample Transmitting Display

BS0A T TTBSX.

H30A 408 - Set the transmit interface,
4 kbit/s Service

P MAPX - Select the Loopback.
Test _Secondary.Channel - Select Secondary Channel.
Press EXEC in Actuate Loopback

- Select the test Pattern.

Press to loop-up.

For information on Latching Loopback acknowledgment see Page 2-28,
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Secondary Channe! Test, Sample Receiving Display

X &ORX Recezvmg T DSOA Terminated
974 kbit/s Service
DSC Clocks Froni

Select Sedondary Channel
{Error Correction 0ff )

Pattern 511 Bit PRBS

"Results

Sec Chan Logic .Error Count 0
Gating “Interval . 00 Days 00:05:00

Make the Measurement

Press the key.

Releasing the Loopback

Selected Applications

- Set the receive interface.

- Demultiplex the test data.

- Remember to select the same test Pattern as on
the Transmitting display.

- Select the measurement.

- Set the measurement Gating Interval,

Select the transmitting display with "Press EXEC to release loopback” displayed and press (Ceec_ ).

Practical Aspects of Secondary Channel Testing.

I. During secondary channel testing the primary channel is stimulated with random data.

2. Latching loopbacks are always used; alternating (flywheel) loopbacks are not compatible with secondary
channel testing as they would corrupt the C-bit modulation.
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Selected Applications

Protocol Analysis

Application

You can perform protocol analysis by using the HP 37878 as a channel access interface between the net-
work under test and a protocol analyzer. The network can be accessed at the DSI, DSCA and DSOB cross-
cornnects and at DSOA logic access points,

The HP 3787B can provide protocol analysis access to:

I
2,
3
4,

5.

DS subrate primary channels at 2.4, 4.8 and 9.6 kbit/s,

bDS subrate secondary channels at 133 1/3, 266 2/3 and 533 1,/3 bit/s.
DS1 standard frame (1D4) 4 kbit/s Fs data link,

DS extended frame (ESF) 4 kbit/s data link.

DS TIDM frame 8§ kbit/s R-Channel.

The interface between the protocol analyzer and the HP 3787B is R$232C,

Measurement Configuration

__RX DATA

4852R RY CLOCK 37878

D BTE TX DRATR E ] Dee

. TX CLOCK 060600
PROTOCOL
ANALYZER RX T ggnx
> ocu
B5X-1

Dsu
-
{

LOCAL LoOP
4 WIRE

DATH INTERFACE
a.g. RSZ3Z

Example: Interface at DSI and connect to a 4.8kbit/s customer. Loopback at the DSU and test the cir-
cuit with data from the protocol analyzer.

To set the channel latching loopback use the procedure described on Pages 2-27/2-29 selecting "Chaanel!" in-
stead of "DSODP",
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Protacal Analyzer interface, Sample Transmitting Display

TX & RX. Transmitting DS1 Code “AMI
Frame SF.
Insertion On DS1 Clock Looped

Belect  Timeslot 01 DSOA 4.8 kbit/s

ThirLo-Poink.

Loopback Latching Chantnel MAPO

Test - PrimaryiChannel
Press EXEC %o Release. Loepback

Trangait Data from Protocol Analyzer

Protocol Analyzer tﬁterface, Sample Receiving Display

T #iReteiving. .. DS SLUAUto
Code . AMI
Frame .SF~
iSelect Timeslot 01 DSOA 4i8 kbit/s
iPrimary €hannel
(Error Correction Cff )

iRecéive Data to Protocol Analyzer

“Monitor-

Received Word 10101111

Geking Inierval = B0 Days 00:15:00

- Set the transmit interface.

- Select the DS) timesiot to be tested.

- Select the HP 3787B/Protocol Analyzer inter-
face. Your test pattern now comes from the
protocol analyzer.

- Set the receive interface.

- Select the timeslot under test.

- Select the HP 3787B/Protocol Analyzer inter-
face (your receiver test pattern is now outpul
to the protocol analyzer).

- The received data can be displaved on a
sampled basis.

- Select the measurement Gating Interval

All protocol analysis functions are also available if the network access is DS0.



Selected Applications

Set up The Protocol Analyzer

L. Select the "Setup" menu on the Protocol Analyzer display as shown.

Monitor/Simulate Parameter Setup

Protocol . iHLDC:: Display 2Line
Code 118
Bits/sec 1480 Err chk CCITT
Parity None

DTE clockJCE
Mode HiSyhie

Bit senseNori:
Ext Addr
Ext Ctrl Off

2, Select "EXJIT" to enable the next display selection.

3. Select the "Simulate” menu on the Protoco! Analyzer display as shown.

Simulate DTE

Goto Block

4. Select "EXIT" to enable the next display selection.
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Make the Measurement

5. Seiect the Protocol Apalyzer "Run” menu and press SIMULATE.

6. The transmit and receive data is displayed on alternate lines with the received data in inverse video.

Compare the transmit and receive dala,

Practical Aspects of Protocol Analysis Testing

The HP 3787B interfaces with SYNCHRONOUS Networks., It is not possible to use the HP 3787B
as an interface for asynchronous protocols,

The HP 3787B is the network access point, and so is a DCE. The protoco! analyze must therefore
be configured as a DTE,

The protocol analyzer clock is provided by the HP 3787B via the RS232 cable. This is selected by
setting the protocol analyzer (DTE) clock source to DCE.

When using the protocol analyzer to run o BER test through the HP 37878, setting the "bits/sec”
field on the protocol analyzer's BER setup page to "EXT" causes it to take its clock from the HP
37878,

The HP 37878/Protocol Analyzer interface comprises onty clock and data lines. When connecting

another protocol analyzer to the customers DSU it MAY be necessary to provide it with the RTS
handshake signal (check the DSU manual),
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Monitoring Signaling Bits and Seizing a Free Timesiot.

Application
For testing 56 kbit/s switched services you can use the HP 3787B to monitor the standard D4 frame A and
B signaling bits or the D5 extended frame A, B, C and D) signaling bits. You can therefore monitor the

status of live data to check if a timeslot is idle or seized. The HP 3787B can also be set to transmit selec-
table signaling bits which enable you to seize an idle timeslot and make a measurement on it.

Measurement Configuration

NOTE: This configuration requires hitless switch.

SWITCHING CONTROL CENTER

37878 L .
QROCOC Jrrr———
&x -
. SERVING
< > OFFICE SEKb
TERHINAL
- 4 WANUAL
IsX-1 NURMAL RDUTE INTERFACE LOGPBRATK
EQUIPMENT
o - 2
37878 1
gooon
> 1
RX T
Example: Circuit-switched test on a D4 [ine. A=(], B=! for idle,
In this example it is assumed that: A=l, B=0) for seized.

Select the timeslot to be tested. Check that it is idle and seize it using HP 3787B #1 without disrupting the
traffic on the line. Check the logic errors on HP 3787B #2.



Selected Applications

Check the Timeslot is Idle Using HP 3787B #1

Before switching HP 37878 #1 into the line set the instrument up as follows.

Select THRU mode and press EXEC to initiate the mode,

On the Receiving display set the interface parameters. The Transmitter interface will be sef automaticudly.

Sampie Receiving Display HP 37878 #1

- Set the receiver interface,

- Select Monitor

Received Word 00000000

Signaling Bits;: A B - A=0, B=1 confirms Timeslot is idle.
0 1
“Elapsed Time 00 Days 00:00:00

Now connect the HP 3787B into the circuit using the hitless switches. Select the timeslot to be tested and
use the Monitor mode to examine incoming signaling status. Proceed fo test the timeslot only if the sigoai-
ing bits are A=0, B=I,

Normally there will be no test pattern in the received timeslot and the receiver will
indicate Pattern Loss.
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Seize the Idle Timeslot and Send the Test Pattern

On the Retransmitting display select the test timeslot and test patiern. Set the signaling bits to A=1, B=(
and turn lnsertion On to seize the timeslot.

Seizing the Timeslot with HP 3787B #1

TTRARUTT Retransmitting 'DS1 Code AW
Frame .8k

- Select Retransmitting
Insertion On.

“Select. Timeslot 07 56 kbit/s Switched] - Set to the test timeslot,

Signaling Bits “8et - Change to Set A=1, B=0

Pattern :2047.:Bit-PRBS
sriNosErrer cAdd

Set insertion On to seize the timeslot.

Connect HP 3787B #2 and Make the Measurement
Connect HP 37878 #2 to the return path using the monitor mode.
Set the Receiving display as shown.

Note that the return timeslot number is normally the same Lut need not be so,
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Sample Receiving Display HP 37878 #2

TX & RX . Receiving - D81 _DSX-MON | - Set the receiver interface.
Code ~AML
Frame $F°

Select  Timeslot 07 56 kbit/s Switched] - Select the test timeslot.

- Remember to set the test Pattern the

Pattern 2047 Bit PRBS same as the transmitter of #1,
o Normal .
Results
PSDC Logic . Error Count. 01 - Select the measurement,
_Gating . Interval 00 Days 00:05:00] - Set the measurement Gating Interval

Make the Measurement

Press the (starwstes) key on HP 3787B #1,

[RorE ]

if your loopback inverts the data change the Normal Pattern selection to Inverse.
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Display Selection Reference 3

Introduction

This section of the manual is a detailed listing of the operating features available to you,

The INDEX Page

The HP 37878 is configured via pages on the display.
These pages are accessed via the INDEX page

POWER HAS CYCLED

INDEX
Mormal Operation ... eerrroncenna, 1
Stored Panels & Keyboard Lock .......,. 2
Data Logging . vvvini i iiiinnsnnennnnsn 3
Date & TIme .. .iuiiieerrrnnssrncrnneses 4
Remote Configuration ................. 5
Instrument ID. ... . ittt iiiiinena 8
User Confidence Tests ..........vvurnn 7

Normal Operation ..................... 31
This section highlights the choice avail-

able when transmitting and/or receiving

at the DSE DSIC, DSOB. DS8A or DSO
interface levels.

Stored Panels & Keyboard Lock.. 3.29

Pata Logging.......cocoeuvenene Seanes 3.31
Date & Time .......ovvviiviviniannnn, 3.33
Remote Configuration............... 3.34
Instrument IDL...icivinciiinniicanones 3.37
User Confidence Tests ............. 3.38



Display Selection Reference

Normal Operation

Selecting the Operating Mode

The transmitting and receiving capability of the HP 3787B are set on the "Normal Operation” page.

The HP 3787B can transmit and/or receive
data when it is in the TX & RX mode.

I TX & RX. [UReéceiving D81 Auto I
In the THRY mode, the instrument retransmits

the received signal - only applicable for CoOTHRU

DS1/1C operation (see Page 3-28).

Display Trapsmitfing when setting up the

transmitter and display Receiving when set- _

ting up the receiver. “TX & RX - Receiving DSt Auto
-Transmitting

Settmg Up the Transmltter (DS1/DS1C)

The following pages contain the :nf'ormatu)n required to transmit at a DS1 or DSIC cross-connect,

Transmit Interface Selection

Select the required cross-connect - B8Y
(Page 3-4) or D81C (Page 3-2). For

transmitting at DSO0, DSOA or DSOB cross- K-8 RX. Transmitting DSt Code  AMI
connects, see Page 3-10. '

|
DSOB
DSOA
l

B8O

DS1C



Displéy Selection Reference

Transmitting at DS1C

Select the required code.

Set the framing On or OFf.

Select the desired clock source for the digroups
in the DSIC,

Generated internally.
Supplied externally vin rear panel
clock input.

Select the alarm to be transmitted and then
turn it @h and Qff as required.

“Transmitting - DSIC Code

CAMI

B8ZS

ATX R

CAMI
-0

LOff

Frame

TAER RN &

Trahsmitting DSIC Code  AMI
Frame On
DSt Clock . Int

Ext

STX&ORX:

Transmitting! DSI1C Code ~ AMI
Frame - On
DSt Clock =Tnt

Alarms .:No

X

ne

|

Bt “On
l |

S. Off



Dispiay Selection Reference

Select the test pattern. With framed DSIC the
selected test pattern is transmitted in both
digroups. With 20 stage PRBS, the 14-zero TX & RX  Transmitting DS1C Code AMI
data limit is selectable. With the settable word Frame -On
all 8-bits can be set. D51 Clock . :Int

Alarms ~ None : -

Both digroups contain:
Pattern 20 Stage PRBS 14-0 Limit Off

All Ones Word

Settable Word 0 1.1.0:80.00.0

Select the type of error-add desired. Errors
can be added singly or as a selectable error
ratio, The ratio can be set in the range 1x10°8 TX & RX Transmitting DSIC Code  AMI
to 9x10°3, Frame On
P$1 Clock - Int

Alarms ..:Naone

Both digroups contain:
Pattern 20 Stage PRBS 14-0 Limit Off

‘No Error Add

Logic Error-Add Single
CBPV Tnsertion Ratio 4.0 E-8
DS1C Ft Error Add

- APS Test
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If the APS (automatic protection switch) error-
add function is selected then the APS state can
be selected. An error ratio may be set on all
states except Start.

Transmitting at DS1

Select the required code,

Select the desired framing format,

Select the desired DS! Clock source.

Generated internally.

Supplied externally via rear panel
clock input,

Looped from a DS! signal con-
nected to the receiver.

I APS Test - Start " (No errors) I
No . Transfer ‘Ratio
‘Transfer .

5
~No. Restore
1
Restore
JTX %:RX. - Transmitting DS1 Code AMT
B8ZS
X & RX: “Transmitting DSt Code AMI
Frame ESF
|
- Off
|
T1oM
|
SF
|
Ft
TX & RX- Transmitting D81 Code AMI
Frame ESF
D31 Clock  Int
l
ot
|
Liooped



When transmitting a framed DSl signal you
may choose to insert the test pattern in the
DS1 stream itself or in one of the following
lower levels:

e atimeslot

« 3 customer channel

s 3 data link
For DDS and Dataport timeslot selection, see
Pages 3-10 and 3-11. For details on the DDS

facilities available, see Page 3-12.

For Clear Channel pattern and error facilities,
see Page 3-12,

Eor Cirenit-Switched timeslots, see Page 3-9.

For details on the test patterns applicable to
T1 data links and T1DM R-Channel, see Page
3-8.

Select the giarms to be transmitted and then
turn them @4 and Ofif as required.

Display Selection Reference

*

“Transmitting’ 081 Code =~ AML
Frame . _ESF
DSt Clock . dInt

Trahsmit DS1

Selegt: Timeslot 08 DSOB 2.4 kbit/s
Customer 05

gslest Timeslot 03 DSOA 8.6 kbit/s

fi8elect: Timeslot 09 56 kbit/s Switched

't Timeslot 24 Clear Channel

ti 4 kbit/s Data Link

{0 T1DM R-Channel

1 Fs 4 kbit/s Data Link

These lower level choices depend on the DS! Frame
format. The exact set is shown under Receiving on
Page 3-19.

nemitting D81 Code .AMI
Frame -ESF
DS1 Clock ¢ Int

Transmit DS1




Display Selection Reference

Select loopback if desired. The actuate mes-
sage appears whenever loopback is selected,
With loopback selected either the actuate or
release message can be selected at any time ie

Press EXEC to'Actuate -Logpback
or
Press EXEC to Release Lodpback

Select the desired test pattern. With 20-stage
PRBS the [4-zero limit s selectable. With the
settable word all 8-bits can be set.

TX & RX  Trapsmitting ~DS! Code AMI
Frame E£ESF

DS1 Clock - Int

Transmit DS

TX & RX. “Transwitting” DS1 Code  AMI
. Frame ESF
DSt Clock -'Int

Transmit DS1

AL -Ones Word

.Settable Word 001 £ 1.7 00




Select the type of error-add desired. Errors
can be added singly or at selectable error ratio.
The ratio can be set in the range 1x10°8 to
9x10°3,

With CRC error-add the ratio selected is the
corresponding bit error ratio.

If the APS (automatic protection switch) error-
add function is selected then the APS state can
be selected. An error ratio may be set on all
states except Start.

Display Selection Reference

TX & RX Transmitting' D81 Code  AMI

DS

Transmit DS1

Frame ESF
Clock . Int

Alarms - Ngne

Loopback . Off

Pattern 20 Stage PRBS 14-0 Limit Off

No:Error Add

‘Legic Errer Add . - Single
 BPV Insertion- ‘Ratio
DSt CRC Error Add  ~+BER

- Frame Error Add.

CAPS Test

I APS.Test. - - Start.

3.0 E-5

(No errors)

HNo -Transfer

“Iransfer. ..

No Restore

- Restore

Ratio 4.0 E-6



Display Selection Reference

DS1 Data Links and T1DM R-Channeis

When testing data links, the HP 3787B can
transmit one of three patterns,

CEX &RXT Transmitting DSt Code  AMI
4 kbit/s data link : ESF, Ft Frame ESF
8 kbit/s R-Channel T1DM Insertion On DSt Clock Int

Select 4 kbit/s Data Link

“Patiern 2047 Bit PRBS

511.Bit PRBS
All Ones Word
Data links may also be tested with data froma | Transmit Data from Protocol Analyzer

Protocol Analyzer via the HP 3787B rear panel
PROTOCOL ANALYZER port,

Single logic errors can be added when trans- ’ NG Errer. Add

mitting test patterns. -

shogic: Error: Add Single



56 kbit/s Switched Timeslots

With ESF framing the A, B, C and D signaling
bits may be set in the selected timeslot.

With SF framing the A and B signaling bits
may be set in the selected timeslot.

Select the desired test pattern. One of the test
patterns is a short settable word and another is
a long preprogrammable word (up to 256
bytes) which is programmed remotely.

Select the desired error-add fype.

Display Selection Reference

X & RY DS1 Code  AMI
Frame ESF

D31 Clock .Int

“Transmitting
Insertion On

“Select Timeslot 01 58 kbit/s Switched

Signaling Bits  Set

o>
a0
o0
D

Bettable Word 101 01015

|

Preprogrammad

Pattern

|

2047. Bit PRES
|

511 Bit PRBS

A1l Onés Word

| N Error Add |

‘Lsgie Error Add’ Single

i Byte Errer’Add



Bisplay Selection Reference

Setting Up the Transmitter (DS0B, DSJA & DS0)

The following pages contain the information reguired to transmit at 64 kbit/s cross-connects.

Transmit Interface Selection

Select the required cross-connect - DSOB, DS0A
or D8O, For transmitting at DS] see Page 34
or DSIC see Page 3-2.

Transmitting at DSOB

Select the desired DSOB rate. For all rates, ex-
cept 50 kbit/s, the DS0B signal is a multicus-
tomer format as generated by an SRDM. The
56 kbit/s DSOB signal carries a single customer.

When emulating the ouftput of an SRDM
where the customer rate is less than the SRDM
rate, then the SRDM rate should be selected.

DDS clock port selection - the external DDS
clocks can be supplied to the HP 3787B via;

The front panel DIN connector
or
The rear panel D-shell connector

Select the customer slot to be stimuiated, The
range of customer numbers depend on the ser-
vice rate selected,

2.4 kbit/s | to 20
4.8 kbit/s 1to 10
9.6 kbit/s {105

3-10

TX & RX. _Tranemitting ~DS1 Code  AMI
98‘:']{‘3
o5
080
DS'E'C
TX & RX. Transmitting DSOB
2.4 kbit/s Service
Q.IG_
&
TR & RX - Transmitting DSOB

2.4 kbit/s Service
DSO Clocks Front

TRear

TX & RX “Transmitting DSOB
2.4 kbit/s Service

0SC Clocks Front

Transmit Customer 01




Display Selection Reference

The DSOB customer rate field is displayed
when the 4.8 or 9.0 kbit/s service rate is selec-

ted. In these two cases il is sometimes neces- TX & RX
sary to load some slots in the DSOB signal with
lower rate customers. See the note on Page 050 Clocks
2-14.  Select the customer rate in the field
shown,

Eor details on DDS transmission features, see
Page 3-12.

Transmitting at DSOA

Transmit Customer 01 2.4 kbit/s

Transmitting ©OS0B
$.8 kbit/s Service
Front

4.8

|

4.6

The network can be stimulated at Logic access
points or at DSX.

Transmitting ODS0A Leogic Near

|

Logic Far

|

.D8X

“Transmitting DSCA Logic Near

2.4 kbit/s Service

4.8

9.6

56

TX & RX
Select the DDS customer service rate.

TX & RX.
DDS clock port selection - the external DDS
clocks can be supplied to the HP 3787B via

TX & RX

The front panel DIN connector
or DSG Clocks

The rear panel D-shell connector

For details on DDS transmission features, see
Page 3-12.

Transmitting DS0A Logic Near
2.4 kbit/s Service
Front

l

Rear



Dispiay Selection Reference

Transmitting at DS0

DDS clock port selection - the external DDS
clocks can be supplied to the HP 37878 via:

The front panel DIN connector
or
The rear panel D-shell connector

The set of test patterns include a short settable
word and a long preprogrammed word {up to
256 bytes) which is programmed remotely.

With error-add, selected errors can be added
singly.

TX-& RX ~Transmitting DSD
Clear Channel
D30 Clocks “Front

“Rear

Pattern 2047, Bit PRBS

T8t Bit - PRBS

SATEOnes Word

“Bettahle Word 1.0 1010 10
|

iPreprogramnmed

Pattern 2047 Bit. PRBS
NG Error . Add !

“Logic Error Add Single

‘BytetEnror ABd

DDS Transmission Facilities (DS0A/DS0B)

The following DDS features apply also when
the HP 37878 is interfaced to the network at
the DSOA and DS cross-connects.

You can test point-to-point circuits or multi-
point circuits. The test capability is the same
in both.

3-12

CTXEECRXT “Transmitting DSCB
56 kbit/s Service
D50 Clocks Front

Point-to-Point"

SiMultipoint; -




Point-to-Point Circuits
Select the type of loopback required,

With alternating loopbacks only primary
channels are tested.

Select the type of alternating loopback
required,

With OCU loopback, specify whether an in-
termediate HLO6NY unit is present.

With Channe! loopback at the 56 kbit/s service
rate, specify the intermediate repeaters (0, | or
2).

With Repeater loopback (56 kbit/s oniy)
specily the repeater number {1 or 2}

With all latching loopbacks, both primary and

secondary channels may be tested,

Select the type of latching loopback required.

Display Selection Reference

Point-to-Point
Loopback Off
"Alternating

“‘Latching:

~Point-to-Point

Loopback Alternating DSy
Channel
oCU
Repeiter
HLéSNY
Loopback Alternating _ OCU
HLO8NY present No
Loopback ~Alteérnating _ Channel
Intermediate repeaters 1
lL.oopback ‘Alternating . _ Repeater
Repeater Number 2
Point-to~Point
l.oopkack Latching ~DSODP  MAPX
“OCH
Channel
HL.22az2




Display Selection Reference

With DSODP latching loopbacks the tandem
number may be selected in the range | to 8.

The actuate message is displaved whenever al-
ternating or latching loopback is selected.
With any loopback selected. the actuate or
release message can be selected at any time.

Multipoint Circuits

When a multipoint circuit is first selected the
next step is branch selection. During branch
selection the branch number of each MJU is in
the range 1 to 4 since each MIU has 4 output
branches.

After a sequence of branch selection to select
a single leaf branch, testing of this branch can
be done exactly as on a point-to-point circuit,
This is initiated by pressing the key.

You can select primary o secondary channel.

3-14

Loopback Latching _DSODP MAPX
Tandem Number of Unit 2

Press EXEC to Actuate Loopback

Press EXEC to Release Loopback

“Multipoint Select Branch 4
“.Test Branch
‘End Test
Block Branch
Unbliock Branch

Release All

Multipoint. Select Branch 3
{Last branch selected X}

Present HUB-ID XX
Previcus HUB-ID XX

Press EXEC to select branch

Multipoint - Test Branch
Loopback Off
Test  Primary Channel

Secondary Channel




Data

As well as transmitting standard test patterns
and DDS codes the HP 3787B can insert data
from a protocol analyzer into  sub-rate
timeslots.

The set of test patterns includes a short set-
table word and a long preprogrammed word
{up to 256 bytes) which is programmed
remotely.

With the preprogrammed word all bits are set-
table except bit #] at the sub-rates (sync bit
position).

In addition to the standard codes a settable
code is provided,

With both settable word and settable code
only the "data bits" can be set.

The examples on this page are for the sub-rate
case with DSOB access.

I

Pattern

Display Selection Reference

2047 Bit PRBS I

. Code .

Transmit

Pattern

Data from Protocol Analyzer

2047 Bit PRBS I

Code

|
5171 Bit PRBS.
All Cnes Word

Settable Word S 2 1 0 1 1 011

1

“Preprogrammed

CMI 51111110 I

OCUIL/Bﬁ

CHANJL/B

@;:.asuleB
e

LBE

FEV

TA

e
BL(IDCK
s
e
red
QoS

Settable Code S 01 01010

3-15



Display Selection Reference

Error Add

With error-add, selected errors can be added l - No Error Add l
singly using the key.

‘Legic Error Add Single
* Sub Frame Err Add
" Byte Error Add

* Depends on measurement set-up. * - Dataport Test - 3in5

Setting Up the Receiver (DS1/DS1C)

The following pages contain the information required to receive at a DSI or DSIC cross-connect,

Receive Interface Selection

Select the required cross-connect - DST or
081C. For receiving at a DSOB, DSCA or DSO

cross-connect, see Page 3-20. EX & RE ¢ Receiving . D81 Auto
DS0B
DS0A
Dsic
Receiving at DS1C
If the HP 3787B is connected to an unprotec-
tgd access, select Bridged; otherwise select - _
Auito. If you wish an indication of the correct TX & RX  Receiving = DSI1C  Bridged
signal level when terminaiing or connected to ' i
a protected monitor point, select the particular Auto
signal expected.
DX
DSX-MON
= DE~LO-MON

Select the required code

‘TX & RX - Receiving-  DSIC Auto
Code AMI Frame -On

BBZS

3-16



Turn the DSIC framing on or off as required.

When a framed DSIC signal is received one of
the digroups may also be specified framed.
The digroup specified is selected by using the
Select field (see below) to select the digroup
number.

When receiving a framed DSIC signal you
may choose to measure on the DSIC stream or
select a digroup, timestot, customer channel or
a digroup data link

The lower level choices available depend on
the digroup frame lormat selected.

For explanations of the DDS and Dataport
timeslot selections see Pages 3-21 and 3-22.

For details of the further DDS receiver
facilities available, see Pages 3-23 and 3-24.

For details of Clear Channel pattera selection,
see Pages 3-22 and 3-23,

For details on Circnit-Switched timeslot
facilities, see Page 3-20.

For details of the test patterns applicable to
the digroup data links, see below.

Display Selection Reference

TX & RX -~ Receiving Dsic Auto
Code AMI Frame On
|
off
TX & RX  Receiving 0sic Auto
Code AMI Frame On
Digroup Frame (1} ESF
Off
T1DM
SF
Ft
TX & RX Receiving Dsi1C Auto
Code AMI Frame On
Digroup Frame (1) ESF
Select DSIC
Select Digroup 2
Seiect Digroup .2
Timeslot 08 DSOB 2.4 kbii/s
Customer OF
Primary Channel
Beléct Digroup 1
Timeslot 20 DSOA 2.4 kbit/s
Primary Channel
(Error Correction Off )
Select Digroup i
Timeslot 0t B8 kbit/s Switched
Seject Digroup 1
Timeslot 14 Clear Channel
Select Digroup 1

4 kbit/s Data Link

3-17



Display Selection Reference

Select the desired pattern. With framed DSIC
the pattern applies to the (unframed) con-
stitvent digroups.  With framed digroups a
DSIC pattern cannot be selected. With the
20-stage PRBS the l4-zero data limit is always
selectable,

With settable word, all §-bits can be set.

Receiving at DS1

If the HP 3787B is connected to an unprotec-
ted access, select Bridged: otherwise select
Auto. I you require an indication of the cor-
rect signal level when terminating or connec-
ted to a protected monitor point, select the
signal expected.

Select the desired code.

3-18

TX & RX

Select

Both digroups contain:

" Receiving =~ DSIC Auto
Code AMI Frame On
Digroup Frame {1} OFff
DS1C

Pattern 20 Stage PRBS 14-0 Limit On
"AlY Ones Word
Settable Word 0 10 1 010
;Iraifit
CTX-&RX " Receiving = D81 '5ridged
-:Aita
éSX
BSX-MON
L..D8-LO
DS-LO-MON
TX.& RX  Receiving D81 Auto
Code  AMI
BS%S



Display Selection Reference

Select the desired framing format.

TX & RX . ‘Receiving -~  BS! Auto
Code  AMI
Frame ESF
Off
T4DM
I
SF
1
£t
When receiving a framed DSt signal you may
choose to measure on the DSI stream or select 7 _
a timeslot. a customer channel or a data link TX & RX . . Recelving - D81 Auto
The lower level choices available depend on Code  AM]
the particular DS! frame format selected, Frame ESF
For explanations of the DDS and Dataport Select DS1
timeslot selections, see Pages 3-20 and 3-22. |
For details of further DDS facilities available, Belect  Timeslot 12 NSOB 2.4 kbit/s
see Pages 3-23 and 3-24. Customer 20

Primary Channhel
Eor details of Clear Channel pattern selection.

see Pages 3-22 and 3-23. Select Timeslot Ot DSOA 4.8 kbit/s
~Primary. Channel
For further details of the Circuit-Switcheld (Error Correction OFff }

timeslot facilities, see Page 3-20.
‘Select Timeslot D3 B8 kbit/s Switched

For details of the test patterns applicable to
the digroup data links, see below, Select Timeslot 14 Clear Channel

Select 4 kbit/s Data Link

Select the desired pattern.

TH & RX. Receiving DS Auto
Code AMI
Frame SF
Select D31

Pattern 20 Stage PRBS 14-0 Limit On

‘All Ones Word
|
Settable Word 1 01 0 1 0 1 0

Traffic

3-i9



Display Selection Reference

DSt Data link {(ESF Framing)

For test pattern transmission the choice is as ]| _Pattern 2047 Bit PRBS i
shown. With test patterns, Logic errors may be - j
added singly. 511 Bit PRBS

Al Ones Word
Alternatively, the link can be stimulated with I Receive Data to Protocol Analyzer ]

data received via the HP 3787B rear panel
PROTOCOL ANALYZER port,

56 kbit/s Switched Timesiot (SF Framing}

The test patterns available are as shown. l Pattern 2047 Bit PRBS [
511 Bit PRBS
411 Ones Word
Settable Word 1 0 1.0 +0 1 8

The Normal/lnverse field allows measurements Pattern .-2047 Bit--PRBS
on data returned from an inverting loopback. ““Normal

“Inyerse

Setting Up the Receiver (DS0B, DSOA & DS0)

The following pages confain the information reguired to receive data at a DSOB, DSOA or DSO
Crosg-connect, |

Receive Interface Selection

Select the required cross-connect - DS0B, DS0A
or D80, For receiving at a DS or DSIC cross-
connect, see Page 3-16, TTX & RX Rekeivipg 7 DSOB Monitor

DEOA
“D80
bSic

D31



Dispiay Selection Reference

Receiving at DSCB

DSOB signals can be accessed at monitor points.
Alternatively, the HP 37878 can terminate a _
DSX-0B signal. TX & RX "Recelving D308 Terminated

Monitor

Select the desired DSOB rate. For all rates, ex-
cept 56 kbit/s, the DSOB signal is a multicus-

tomer format as generated by an SRDM. A TX & RX ‘Receiving DSOB Terminated
56 kbhit/s DSOB signal carries a single customer, 2.4 kbit/s Service
When receiving 4 DSOB signal in which the 4.8
customer service rate is less than the SRDM i
rate, then the SRDM rate should be selected, 9.8

56

DDS clock port selection - the external DDS
clocks can be supplied to the HP 37878 via:

CTX & RX  Receiving DSOB Terminated

The front panel DIN connector 2.4 kbit/s Service
or D30 Clocks Front

The rear panel D-shell connector |
-.Rear

Select the customer slot to be measured. The
range of customer numbers depends on the
service rate selected, TX. & RX +Receiving -+ DSOB Terminated
2.4 kbit/s Service

2.4 kbit/s | to 20 DSO Clocks . Front
4.8 kbit/s | to 10

96 kbit/s 1to 5
Select Customer 20

The DSOB customer rate field is displaved
when the 4.8 or 9.6 kbit/s service rate is sefec-

ted. In these cases some customer siots in the T & RX -Receiving ~ DSO0B Terminated
DSOB signal may confain lower rate traffic 9.6 kbit/s Service
Select the customer rate in this field. DSC Clocks Froni
For details of the DDS receiver features avail-
able, see Page 3-23. Select Customer 05 2.4 kbit/s

4.8

9.8



Display Selection Reference

Receiving at DSDA

DSOA signals can be accessed at monitor
points. Alternatively, the HP 3787B can ter-
minate a DSX-0A signal. Some equipments al-
low logic access to DSOA signals - the HP
3787B can access near and tar logic signals.

Select the reguired DSOA customer service rate,

DDS clock port selection - the external DDS
clocks can be supplied to the HP 37878 vixg

The front panel DIN connector
or
The rear panel D-shell connector

For details of the DDS receiver features avail-
able, see Page 3-23.

Receiving at DSO

Clear Channel signals can be accessed at
monitor points, Alternatively, the HP 3787B
can terminate 2 DSX signal.

DDS clock port selection - the external DDS
clocks can be supplied to the HP 37878 via:

The front panel DIN connector
or
The rear panel D-shell connector

TX: & RX  Receiving = DSOA Terminated

1

==Monitor

Logic Near
|

‘Logic Far

TX-&'RX “=Receiving =~ DSQA Terminated
2.4 kbit/s Servics
4.8
|
9.6

56

TX. & RX . .Receiving .~ DSDA Terminated
2.4 kbit/s Service
DSO Clocks Front

“Rear

X & RX . Receiving  DSO0 Terminated

. Monitor

TX & RX Receiving =~ D50 Terminated
Clear Channel
DSO Clocks Front

|

Rear



The test patterns available are as shown.

Display Selection Reference

I Pattern 2047 Bit PRBS I

511 Bit PRBS
All Ones Word

Settable Word 1 0 1.0 10 10

DDS Receiving Facilities (DS0A/DS0B)

Either the primary or secondary channel may
be measured. This applies to all customer rates
and ar all interfaces.

Sub-rate error correction s applicable where a
DSI1 signal timeslot contains a sub-rate DSOA
signal or where the HP 3787B input signal us a
sub-rate DSOA signal.

For test pattern measurement the cholce is as
shown. You may select DDS Return codes for
confirmation of either Latching ioopback or
MJU operations. Confirmation will be dis-
plaved on the transmift subpage from which
these operations are controlied.

TH & RX - Receiving D81 - Auto
Code AMI
Frame ESF

Select Timeslot 12 DSOA 2.4 kbit/s
Primary Channel

Sacondary Channel

- T¥ & RX Receiving . 081 - Auto
Code AMI
Frame ESF

Seléct Timeslot 12 DSOA 2.4 kbit/s
Primary Channel
(Error Correction Qff )

On

| Pattern DDS Return Codes }

l
2047 Bit PRBS
£i11 Bit PRBS
All Ones Word

Settable Werd 1 0 1 O 1 1 D1

3-23



Display Selection Reference

With settable word only the data bits can be
set. The two PRBS patterns are used when
testing using alternating loopbacks.  When
receiving from an alternating loopback select
from” Alternating Loophack.

As well as measuring the standard test patterns
the HP 3787B can also extract data from a
sub-rate timeslot for protocol analysis.

Results

In addition to displaving BER Results the HP
3787B can display Alarm Durations. (byte)
Monitor, RX Level and Analysis results,

Pattern 2047 Bit PRBS

Continuous

Sfrem Alternating Loopback

| Receive Data to Protocol Analyzer

Results .

iAlarm Durations.

!

“Monitor:

R Level

l

Analysis.



BER Resulis

‘Measurement A

The source of errors displaved in the first
result is determined by your selection in the
Select field. For example, when receiving a
DSIC signal with a digroup selected the first
result is based on the measurement of digroup
errors.

Similarly when receiving a DS1 signai with the
DS! input itself selected, the first result is
based on the measurement of the DS! errors.

The etror type may be Logic, Frame, Code,
CRC, BPV errors or, with Jitter option instru-
ments, Jitter hits depending on the received
signal format and content and on the selection
on the Select field.

With any of the above error sources selected
the same set of error result types is available.

When measuring jitter (option 001 only} the
display types are as shown,

Display Selection Reference

TX & RX Receiving Ds1C Auto
Code AMI Frame On
Digroup Frame {1) ESF
Select Digroup 1

Pattern 20 Stage PRBS 14-0 Limit On

‘Results
Digroup Legic Error Count ..........
oo
Fiame
Results
Digroup Logic Errer Count ..........
Error Ratio
Sth;érh'Secs
Async BErr Sec
Asyne ELF. 8,
%.g;F.Si'
Results

0s1 Jitter Hit Count
Hit Bit Count
Hit Bit Ratio
Hit Seconds
Hit-Free Secs

Y. I, pk-pk. .

3-25



Display Selection Reference

When measuring ftter {(option 001 only) the
filters are selectable,

LP  2Hzto 40kH:z
HPl+ LP  i0Hz to 40kHz
HP2 + LP 8kHz to 40kHz

The jitter threshold may be set from 0005 Ul
pk-pk to 10.00 UT pk-pk in 00.01 steps,

Measurement B

On the line below the first result there is an
empty block of inverse video. This is a field
which allows a second measurement to be

selected. The measurement sources selectable

are every level between and including the in-
terface point and the level selected.

The measurement tvpes available are the same
as for Result A for any given error source.

Alarm Durations
All relevant loss seconds can be selected for

display at anyv time during {or after) a
measurement.

326

:Results:

DS Jitter ~ Hit Count -

(Jitter: . 'LP. T hold 00.05 Ul pk~pk)

HPI+LP
|

HP2+LP
Results
Timeslot - Logic “Error Count 0
Timeslot
Digroup
0814C

Alarm Durations
D81 Pattern Loss’™

- D81 Frame Loss

.. --ALS Beconds
Instrument Power Loss

:-D8Y Signal Loss



Rx Level (DS1/DS1C only)

Both positive and negative peaks are displaved.

These are updated alternately.

Monitor

This D80 feature displays the sampled byte
When the byte is from a circuit-switched DSI
timeslot the signaling bits are also displayved on
a sampled basis.

Analysis

If two measurements have been selected (A
and B) the source for analysis is selectable.

The same five analysis types can be selected
for any interface and selected measurement
source, The types of display can be selected at
any time but the source must be selected
before the start of the measurement.

Display Selection Reference

RX Level
Positive peak : +3.00 Volts

Negative peak : -3.00 Veolts

Monitor

Received Word 0000000

Signaling Bits A B C D
1t ¢ 1 0
“hhalysis
Result A DS Logic
8
HAnalysis
Result A DS1 Logic
% Availability

% Unavailability
% Severe E.S.
© % Err Seconds

!

% Deg. Mins



Display Selection Reference

‘Elapsed Time and Gating Modes

The time which has elapsed since the start of a
gating period and the types of gating available
can be displaved on the last line of the
Receliving page.

iBhort Repeat is used for the convenient
selection of four standard gating intervals,

1 second
15 seconds
5 minutes
i3 minutes

With Interval and Rpt Interval the
gating period can be set in the range | second

10 99 days 23 hours, 59 minutes and 59 seconds
with | second resolution.

Thru Mode

To enter the Thru mode place the cursor on
the TX: & RX field then press (wed |} followed
by - the page is displayed.

Select Retransmitting.

3-23

I “Elapsed Time

00 Days 00:00: OD'

Gating - ‘Manual
woInterval 00 Bays 00:00:O0
“Rpt Interval
Short Repeatl- 1. 8econd
. THRU - -Receiving DSt Auto
Code AMI
Frame ESF
Select D$Y
Pattern 20 Stage PRBS 14-0 Limit On
‘Results
_ Dst . Logic Error Count 0

Gating -Rpt Interval 00 Days 00:15:00

THRU “Receiving /- -DST - -Auto

Retransmitting




The Insertion field appears whenever a multi-
plexing function is selected. This must be set
to @n to enable any selected insertion. This
field may be an exception from the rule for
setting the display from top left to bottom
right. You may wish to set the complete dis-
play before switching insertion on. Any sub-
sequent configuration change automatically
causes this field to revert to Off

Display Selection Reference

THRU -~ Retramsmitting ‘DS1 Code AMI
Frame ESF

Insertion On

Off

Stored Panels and Keyboard Lock

The Stored Panels and Keyboard Lock display is obtained by selecting INDEX Page 2.

Keyboard Lock
When the keyboard is Locked and
are inoperative. The CHANGE keys

will allow the current instrument state to be
displayed but not changed.

Stored Panels

Select the number of the panel to be recalled
or accessed for storing the current set-up.

Note: Panel 0 is the fixed default state.

Keyboard is :Unlocked Beeper is Off

~Lecked -On

Keyboard is “Unlocked  Beeper is Off

Select Panel 2

!

Otod




Display Selection Reference

Recalling a Stored Panel

To recalt a Progtected panel press {_exec ).

The stored setup is recalled and the number of
the recalled panel {n) is shown in "Last panel
confliguration recalled : n

To recall a stored panel which s
Not Protecied, select -Recal]l and press

3-30

Keyboard is Unlocked  Beeper is Off

Select Panel 2
Stored Panels -“:Protected -

Press EXEC to Recall from Panel 2

Last Panel configuration recalled : O

Keyboard is - Unlocked  Beeper is Off

Select Panel 2
Stored Panels Not Protected

Press EXEC to .Recall from Panel 2

Last Panel configuration recalled : 0O




Storing a Panel

The Stored Panels are normally Protected as
a safeguard against overwriting. Before storing
a new instrument setup in a panel it is first
necessary to select Not Protected. When
you press to Save a panel, the current
setup is saved and fthe stored panels field resets
to Protecied.

Select "Save and press to store the
panel.

Data Logging

Display Selection Reference

Keyboard is ‘Unlocked Beeper is Off

Select Panel 2

Stored Panels Not *Protected

—-Protected

Keyboard is -Unleccked Beeper is Off

Select Panel 2

Stored Panels Not Protected

Press EXEC to Save inte Panel 2

Recall from

The Data Logging display is obtained by selecting INDEX Page 3.

Full details of internal and external printing are given in Section 5.

Printer Selection

Printer selection depends on Remote Control
display selections

Only the internal printer is available when the
instrument is configured as an addressable
device.

Logging On Logging Device HP3787B

Set the HPIB mode on page 5 to Talk Only
to use an external HPIB printer.

331



Display Selection Reference

The internal printer HP37878 or an external
printer “'HR-TB -~ can be selected when the
instrument is configured as a Talk Only device.

Triggering Prints of Result A Type Errors

With Log During Gating set to 'Cn- vou can
chose to have a printout for every second
which has error(s) Erreor Seconds or every
second in which the error ratio exceeds a selec-
table limit Error Ratic > The information
printed is the number of errors (of the tvpe
selected for Result A} in the second when the
trigger condition occurred.

When a jitter measurement is selected (option
001 only), Hit Bit Ratio or Hit Seconds can be
logged.

Printing Selected Resulis

With the End of Gating Summary set to On
vou can chose to print at the end of each
gating period Always ., or at the end of
gating periods in which the error ratio has ex-
ceeded a selectable limit Error Ratio >,

This may be used to obfain prints at timed in-
tervals with with repetitive gating.

Logging On Logging Device - HPIB
HP378TB
Logging  On Logging Device HPIB

Log During Gating On
Trigger FErrer Ratic > +.0E-2°

“Error Second
Hit Bit Ratio> 1.0E-2

LHit. Second

Logging “On:  Logging Device 7:-#:HPIB -

Log During Gating . On.
Trigger Error.Ratio.» 1.0E-2

End of Gating Summary .0On:
When Error Ratic » 1.0F-2

L UAlways




Select the content of the End of Gating
Summary for each type of result.

for no print of that type of
result.

Seletted for what is currently selected
(whether it is displaved or not).

for all valid results of that type.

Date and Time

Display Selection Refere

nce

Légging ~On- Logging Device - :HPIB

Log During Gating 'On
Trigger " Error Ratio > 1.0E-2

End of Gating Summary . Or
When Erfor Ratie ™ 1.0E-2

The Date and Time display is obtained by selecting INDEX Page 4

Setting the Date and Time

With the Clock Mode at Set use the CURSOR
and CHANGE keys to set hoth date and time.

When the Clock Mode is subsequently changed
1o Run the internal clock will run from these

settings.

Move the cursor back to Set.

Content: Results )
Analysis . = Off
Alarm Dur =..Qff
Se'lected
ALY
Clock Mode Set
Date 01 [ Jg@nuary’ 1987
Time 00 Hrs 00 Mins 00 Secs
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Display Selection Reference

Press (R ) to change the clock mode to
Run when the time corresponds te the time

you have set.

The clock will then run.
Cleck Mode " Runh

Remote Configuration
The Remote Configuration display is obtained by selecting INDEX Page 5

Full details of remote operation are given in Section 6

Instrument Control Selection

Select HF-IB or R8232 control

Source - HPIB  Status:local Error:

HP-IB Address/External Print Selection

For remote HP-1B control select Addressable
and set a unique address.

The default address is 07. Source . HPIB Status:local Error:

To use an external printer connected to the _ _
HP—IB output {without HP-IB control} select “Addressable
«Falk ronly:

Talk Only
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RS-232-C Control

With the Instrument Control set to RS232, set
the type of Connection, “‘Modem. or
Hardwired. With " Modem "™ select :Fulkl
or “Half Duplex operation.

Set the type of handshake, ENQ/ACK or
XON/XOFF (DC1/DC3). to suit the controller:

No handshake

With ‘Half Duplex, Set ENQ/ACK.

With Full Duplex. set ENQ/ACK or
XON/XOFF to suit the controller and set the
other one to +Off

Display Selection Reference

Source "RS232 Status:local Error: 0
Connection ..  Modem Duplex Full

Hardwired SHaif

Source 'R8232 Status:lLocal Error: 0

Connection -.:Modem Duplex Full

Eng/Ack - Qff Xon/Xoff . -Off

Source ' R8232 Status:local Error: ¢

Connection  Modem Duplex Half

Ena/Ack ©On

Off

Source RS232 Status:local Error: 8]

Connection Modem Duplex TFull
Eng/Ack OFff Xon/Xoff RX Only
tlﬁn TX Only
: RXI& TX
b
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Display Selection Reference

DTR {Data Terminal Ready) is normally set
On and not displayved. It can be displaved as a
variable (On/Off) by setting an internal switch,
See Manual Control of DTR in section 8.

Set the Speed to suit the modem and
controller.
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Source *R8232 Status:local Error: 0
Connection ~ =Modem Duplex Full
Eng/Ack “On! Xon/Xoff 1 QFff
DTR Qff
. 5£13.n 3
Source “R323Z Status:local Error: 0
Connection i Modem :. Buplex Full
Eng/Ack On’ Xon/Xoff o Off

Speed 30€l

“gelect  Low Speed 1300
High Speed - =300

|
300 to 9600




Set the Parity and Stop Bits to suit the
controlier

Instrument ldentification

Display Selection Reference

Source “R8232 Status:local Error: 9

Connection ~:..Modem ~ Duplex -Full
Eng/Ack On Xon/Xoff ~i10ff
DR =OfF
Speed - .300-

Stop Bits 1

e

(7 Bit Data) Parity ' 0's
ik d

0d

—a— o —

Even.

The Instrument Identification display is obtained by selecting INDEX Page 6.

The Instrument Identification (ID) display
specifies the software status of the instrument,
This information may be required for instru-
ment service.

Instrument 1D

ROM - REV & CRC

Software Version : 2726
Date/Time Stamp 15th June 1987
17:00

Options fitted D51 Jitter Meas
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User Confidence Tests

The User Confidence Test display is obtained by selecting INDEX Page 7.

Full details of the Power on Self Tests and
User Confidence Tests are given in the HP3787
Service Manual, Section 83 Built-in Service
Facilities

The User Confidence Tests provide a high
confidence level that the instrument operates

to specification and also provides service in-

formation for fault location.

The only external equipment required for these
tests is a DSO clock source for the DSO inter-
face test and an RS232 test connector for the
RS5232 Self Test.

The User Confidence Tests can be performed
individually and repeatedly cycled or all tests
can be performed in sequence. [nstructions for
performing these tesis are given on the display,

If you press {_exec ) you get a graphic display
of the self tests being performed.
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USER CONFIDENCE SELF TESTS
Te select all tests press the "EXECT key
To select a specific test press  "NEXT"
Ensure that there is nothing connected
to the DSX-1/1C and DSX-0 transmit and

receive front panel interfaces.

Front panel DSC clocks are required for
the DS0 interface test.

The loophack test connector is required
for the RS232 port test.

EXEC starts test.
PRGE leaves itests,

1 [RS232 1 ™
| rPOKER 1 CRAMI  rpsod I
| PFAIL CROMI  LCPUJ CIITTERT |
LRESET 4 CROMI  CRGOM3 |
| CRTCT  CRAMI rPROTOCT
| retL taNALYsy |
| LCPUS £DS1CT L PLLS J ¢
rCRT T EDSL1 3 TLEVEL 1
L_LCONTRLJ.. CUPIJ CPGR I LDETECT
YRR i) CBS1/1C  TX RX INTERFACED |
: / ERT N 3 CDSO TX RX CLK INTERFACES :
7 \

YN EKBRD EPRINTERT e







Front and Rear Panel Features 4

Front Panel Features

"‘.E FTEVE DIGITAL DATK ERST SET
oty I SRR . i

The HP 3787B is controlled by means of a CRT display and a simple "keyboard". Information on in-
strument status, configuration, results, etc, is displayed to the operator in "pages” of information. These
may be accessed for viewing or change via the keyboard. The information "pages" are listed in
numeric order on an Index page which indicates the information content of each page. There are
seven pages excluding the index page. For ease of use the HP 3787B may often be driven from the
"Normal Operation" page, Page 1. When the instrument powers up the index page is always displaved,
The brightness of the display may be altered using the CRT control. ‘

POWER HAS CYCLED

INDEX

Normal Operation ... ... 1
Stored Panels & Keyboard tock ........2
Data Logging .vveirvrnrasessinreonsenacd
Date & Time ........0vu... e
Kemote Configuration .................5
Instrument ID..... P -
User Confidence Tests ... en?




Front and Rear Panel Features

2  When the Index page is displayed one of the information page numbers is highlighted by the cursor
{flashing green square). The key alternates the display between the Index page and the page
being highlighted. When the information page being highlighted is displayed the cursor always appears
in the top left-hand corner of the display.

Changeable items on the display are highlighted by a green background (inverse video). The highest
ranked item appears at the top left-hand corner of the display, with the lower ranked items following
on in order left to right and top to bottom. Changing an item may also cause lower ranked items fur-
ther down the display to change automatically. To move the cursor from one changeable item to
another use the CURSOR keys.

To change an item, use the CHANGE keys until the item you want is displayed. If the instrument is
running a test (START/STOP gating led lit), you cannot make changes which affect the operation of
the instrument Receiver setup - if you try, the instrument emits an audible "beep" and displays
"GATING IN PROGRESS"

When certain functions are selected a "Press EXEC to . . . . " instruction will appear in the display -
press (Exec_J 1o execute the function,

3  The instrument monitors the incoming signal for certain alarm conditions. If any of these conditions
occur the appropriate ALARMS leds are lit while the alarm conditions exist.

4 Pressing the key (led it} starts a new measurement and also clears old results from the display.
Pressing again stops the measurement.

5 When the transmitter is configured to "add single errors®, pressing the key inserts a single
error into the transmitted (TX QUTPUT) signal,

6 To obtain a time stamped record of the current instrument measurement(s), press the key. A
typical print out is shown below.

03:15:17 Print
RESULT A:

DSl Logic Results

Frrar Count...... R =

Pressing the key causes a paper feed. If the printer is currently printing when you press the
key the current line is printed before the paper feed occurs. A record of results is automatical-
Iy printed when the instrument is configured for data logging (see Page 5-1).

7 On the front panel there are two receiver inputs (RX INPUTS) and two transmitter outputs (TX
QUTPUTS). The receiver inputs provide DSI1/1C and DSO access respectively, The active input is
selected via the CRT.

One transmitter output provides a DSX-1 or DSX-1C signal while the other gives a DSX-0 signal. (The
DSE/1C output is duplicated on the rear panel). Ei’shel the DS1/1C outputs or the DS0 output may be
active at any one time,

Sefect the DS1/1C ports to connect to either a DS1 (1.544 Mbit/s) or DSIC (3.152 Mbit/s} access.
Select the DSX-0 port to connect to a DSO (64 kbit/s) level - DSOA (single customer) or DSOB. To

operate at the DSX-0 digital cross connect the front panel DSG CLOCKS input or the rear panel DDS
CLOCKS input must be connected to the 8 kHz and 64 kHz DDS office clocks.
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Front and Rear Panel Features

Rear Panel Features

PRATOC DY EhATFEF

RAMEE B MR

To control the instrument remotely via the RS-232-C interface, connect a suitable controller to the
RS8232C port.

When interfacing at a DS0 level, the HP 3787B rmust be supplied with 8§ kFlz and 64 kHz DDS office
clocks, The rear panel DDS CLOCKS input is used, this is compatible with DDS clocks supplied from
a D4 channel bank,

FFan - the fan-filter should be cleaned at regular 6-monthly intervals.

The standard instrument is powered from an AC power supply. An Option 002 instrument can also be
powered from an office battery (-40 VDC to -57 VDC). When the AC supply is unreliable the instru-
ment should be powered by an office battery for long-term uninferrupted measurements.

The instrument is protected by fuses 3 Amp for 120 VAC operation, 1.5 Amp for 240 VAC operation
and 3 Amp for battery operation. There is also a protective cover which ensures that only one power

source can be connected (AC power supply or battery but not both).

The 75 Ohm DSI CLOCK inpuf can be used to synchronize the DS} Transmitter to other DSI
equipment.

The DSX-1/1C TX QUTPUT is identical to the front panel DSX-1/1C output and is useful for testing
MIC mualtiplexers.

The HP-1B port has a dual function; it can be used to control the -instrument remotely or it can be



Front and Rear Panel Features

used to print out results on an external HP-1B printer. To control the instrument remotely, connect
suitable controller and configure the instrument as an "ADDRESSABLE" device,

To print out results on an external HP-1B printer connect a suitable printer (eg an HP 2225A) and con-
figure the instrument as a "TALK ONLY" device. The printer must be configured to "LISTEN

ALWAYS"

To perform protocol analysis, connect a suitable analyzer (eg an HP 4952A with an HP 13180A
Interface Pod) to the PROTOCOL ANALYZER port.
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Printing/Logging Results 5

Introduction

The HP 3787B can output results to its internal printer or to an external printer without using an externat
controlier. A copy of results can be manually requested on demand or the HP 37878 can be set to auto-
matically log results. There are two ways to log automatically:

1. Logging can be triggered by error events while the HP 3787B is gating.

2. A summary of results can be printed at the end of gating,
The type of logging selected depends on the application, For example, if’ eveats such as intermittent errors
are to be traced then log during gating would be selected. If a circuits’ performance is to be evaluated then

end of gating summary would be selected. Both tvpes of logging may be selected simultaneousty,

The date and time are printed at the start and stop of gating and the date is also printed at midnight, Al
logged results and triggers are time-stamped.

Printer Selection

As previously stated results can be logged on the HP 3787B internal printer or an external printer connec-
ted to the rear panel HP-IB port.

To print results on an external printer, configure the HP 3787B as a TALK ONLY device on the "Remote
Configuration” page (Page 5). The external printer must be set to LISTEN ALWAYS and be the only
device connected to the HP 3787B HP-IB port.

If an HP 2225A ThinkJef printer is used. sef the rear panel switches as shown below,

5RO EN
i-mLxstmms
i
a
1 2 3 4 5§ 8 7
Pl
¥ ¥R ¥ g
ROLRESS



Printing/Logging Results

To select your printer, display the "Data Logging" page (Page 3 on the "INDEXY"), then select the printer you

want as the Logging Device.

Ltogging 0n°  Logging Device HP3787B

Set the HPIB mode on page 5 to Talk Only

to use an external HPIB printer.

Logging ' ©On Logging Device . :HPIB .

The internal printer is always selected when
the instrument is configured as an addres-
sable device.

Logging device selection may be HP3787B
or HP-IB when the instrument is con-
figured as a talk only device
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Printing/Logging Results

Printing Results on Demand

A time-stamped pﬁnmut of resuits can be obtained at any time without affecting the mensurement, The HP
37878 outputs the currently selected results on the receiver section of the "Normal Qperation” page (page |
on the "INDEX"} when the key is pressed.

Results Available

The results avaitable for display on the "Normal Operation" page are:

Results (eg Error Count and Error Ratio)

Analysis {eg % Availability and % Severe E. S)

Alarm Duration {eg D81 Pattern Loss Seconds and DS! Frame Loss Seconds)
RX Level (DS1/1C only}

Monitor

A typical printour of each is given below.

@3:1%5:17 Print
RESULT A:

D51 Logic Results

Error Count..ouveenen 1B

P9:10:65 Print
MONITOR WORD:
Received word...@11300@8

RESULT B:
D81 Logic Results
Error Ratio...... 1.1E-08 o
a 0d:12:092 Print
R¥X LEVEL:
Positive peak..,..+3, 13V
Negative peak.....-3.Z8BY
20:929:29
ALARM DURATIONS:
Signal loss........

@0:949:48 Print
ANALYSIS (A):
Avaziability.....120.007%

e T

* RESULT A corresponds to the first measurement selecied in the Results section. W a second measure-
ment is sefected it corresponds to RESULT B

7
¥
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Logging During Gating

When the HP 3787B is set to log during gating, the printer is triggered by error events. The error events
which trigger the printer are selected from either Error Seconds or an Error Ratio which exceeds a
threshold set in the range 1.0E-2 to 1.0E-7. In the case of a jitter measurement {option 001 only) the trigger
is either Hit Seconds or Hit Bit Ratio.

When logging is triggered. the number of errors in the second which caused the trigger is printed.

The source of the trigger and the Error Count printed always pertain to Result A,

The HP 3787B has a printer-squelch function which saves paper by not allowing trigger seconds ro be
printed when an unmanageable number of errors occur. Printing stops when the logging trigger (error
seconds or error ratio) occurs on [0 consecutive seconds. Printing starts again on the next trigger-free
second - the HP 3787B then outputs the time elapsed since the printout was squelched and the total number
of errors (or hits for optional jitter measurements) counted since the start of the squelch, An example print
is shown below.

Hewleti-Packard 37878
93:33:16 21/81/87 START
Late Manual

D51 Logic Results

ES Trigger : ER > 1.8E-7

$3:33:21 Err Cntov.vuu.B
$3:33:22 Err Cnt.vov ... B
03:33:23 Err Cnt.ovvnse.

§3:33:24 Err Cnt.......4

@3:33:25 Err Cnt....... ]
R3:32:26 Err Cnt....... B
R3:33:27 Err Crt...... .6
$3:32:28 Err £mt.... ... 7

83:33: 29 Err Cnt.... .. B
$3:33:2@ Err Cnt.......5
$3:33:30 SQUELCHED
83:33:37 UNSQUELCHED
Trigger S8CS..vvsnrvas B
Total Errorsccienens o e
WAL B RERPPRTY
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Printing/l.ogging Resulis

Procedure

1. Check that the HP 3787B clock is set to the correct ﬁme on the "Date and Time" page {page 4 on the
"INDEX"™,

2. Select the measurement type and suitable gating on the "Normal Operation” page.

3. Display the "Data Logging" page.

4,  Set Logging to On.

5. Select the printer (see Page 5-1).

0. Set Log during gating to On, then select the logging Trigger; Error’ Second or Error Ratio. The
Error ratio threshold can be set in the range 1.0E-2 to 1.0E-7,

7. Start the test (gating led on), by pressing the key . The instrument will automatically cutpw

5-4

the following

Instrument model number
Start date and time of test
Type of gating
Measurement type
Logging trigger

Active Alarms (if any)

Whenever the Trigger selected in step 6 occurs, the time and number of errors in the frigger second are
printed,



Legging During Gating - Display & Sample Print

Printing/Logging Results

A typical display for Log during gating and a sample print of a DS] measurement are shown below.

Logging - On Logging Device HP3787B

Log During Gating "On |
Trigger - Error. Second

End of Gating Summary “Off

Hewlett~Packard
RB:27:38 Q1/21/87 START
bate Manusl
DSt Logic Results

ES Trigger :

09:
0o
0@
00:
0o
oe:
28:
20:
@d:
20:
20:
2@ :
2@
20:
20:
20
IR

27:
27
@7:
a87:
27:
@7:
a7
7
87
07:
07:
87:
@7:
@7:
B7:

@7
@7

DATE

09:

28:

DATE

20
0@

28

28:

34
38
28
39
29
39
39
39
39
39
39
38
38
38
41
150
158

11

118
21

37878

Async ES

051 816 LOSS
DS} MFA LOSS
D51 FRAME LOSS
PATTERN LOSS
D51 SI6 REGAIN
RX IMBALANCE
051 SI6 LOSS
D51 €16 REGARIN

Err £nt

.. 401359

D81 MFA REGAIN
D81 FRM REGARIN
PATTERN REGAIN

RX LEVEL OK

FOWER L0SS
Bi/@1/1987
POWER REGAIN
Qi/01/1387

Err Cnt

When a power loss occurs during gating with Logging On, the power fail date and fime and the power

regain date and time are printed,

Whenever an alarm changes state during gating with Logging On, the new state of the alarm is printed.
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Logging at the End of Gating

When the End of Gating Summary is selected, a summary of results is printed at the end of the gating in-
terval or when vou press the (iartsiod key to stop the test. The log can be triggered at the end of each
gating interval or after specific gating intervals in which the error ratio exceeds a threshold value set in the
range 1.0E-2 to 1.0E-7. The HP 3787B outputs a summary of results under the following headings:

Results
Analysis
Alarm Durations

The HP 37878 can be set to output any combination of the above to a printer. Within each heading the
instrument can be set to either; ’

output the results currently selected on the "Normal Operatlon page

output a‘;lr the results that are available

output r:)(: results under this heading
Procedure
1. Check that the HP 37878 clock is set to the cofrect time on the "Date and Time" page.
2. Select the measurement type and suitable gating on the "Normal Operation” page.
3. Display the "Data Logging" page.
4. Set Logging to 9.

5. Select the printer (see Page 5-1).

6. Set End of gating summary to On, then select when you want a summary; AlWays or when the

']tm exceeds a value set in the range LOE-2 to 1.0E-7.

7. For each result type, select the type of summary; Off, 8

Off no summary
Selected: the currently selected result
AlL all vaiid resuits

8. Start the test (gating led on), by pressing the (granyston key. The instrument will automatically output
the following:

Instrument mode! number Measurement type
Start date and time of test Logging trigger
Type of gating Alarms (if any)

A summary is printed at the end of the gating interval or after you press the key to stop the
test,
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Logging at the End of Gating - Display & Sample Print

A typical display for an End of Gating Summary and a sample print of a DSI measurement are shown
below,

Logging "On Logging Device HP3787B

Log During Gating "Off

fnd of Gating Summary gﬁha”_
When swAlways

Content: Results
Analysis [ UALL L
Alarm Dur - All.

When a power loss occurs during gating with Logging On, the power fail date and time and the power
regain date and time are printed.

Whenever an alarm changes state during gating with Logging On, the new state of the alarm is printed.

o i o, ey

___________________ ety RESULT A:

Hewlati~Packard 37878 DS1 Logic Resuits

PR:53:24 @1/01/87 START Error Courttivessee ZR@2t2

Gate Single 00d2@hBImDls Errogr Ratio......1.9E-03

DS! Logic Results Syrne Err Secs....n.... 4
Asyn Err S2c3..oveaunn 5

AB:54:12 051 SIBG LOSS Asyne E.F.S. ... eunn 118

ae:54: 42 D51 MFA LQBS Y EF.S...... V.. .395.8678

@2:54:12 081 FRAME LO8S.

PR:54:12 PATTERN LOSS {No result B8)

P0:54:13 RX IMBALANCE

P@:54:13 081 SI6 REGAIN ANALYSIS (A):

PD:54:13 051 MFA REBAIN Availability,....109.00%

20:54:13 DS1 FRM REGAIN Unavailability...2.0000%

Q3:54:13 PATTERN REGAIN Savare E.S....... 1.55829%

28:54:15 RX LEVEL OK Err Seconds...... 4,9587%

GB:54:33 POWER LOSS Dagraded Mins,....0.22008%

DATE DL/Q1/1987

B9:54: 45 POWER REGAIN ALARM DURATIONS:

DATE @1/01/1987 Pattarn 10%5...vcuuees.2

B0:55: 35 STOP BS1 frame Joss......... 2

Bo: 55 3% Summary AIS Seconds........0...0

e e Power loss..... e enal3
Sigral loss...coiveenasl

e — 5-7







Remote Control

Introduction

This section provides the information
necessary to allow Remote Control of
the HP 3787B via the HP-IB or via
RS&-232-C.

The HP 3787B can operate in
Addressable or Talk Only modes.
{Selectable on Page 5). Talk Only mode
is explained in Section 5 PRINTING
RESULTS.

Methods Of Remote Control.................. Page 6-3
Connecting The HP 37878 To HP-IB................ 6-4
Connecting The HP 3787B To RS-232-C ........... 6-6
General Programming Characteristics........... 6-12
Initializing The HP 3787B ........ccvcvivvrnnnas war 6-14

The HP 3787B Response/Program Messages .. 6-14

Setting Calendar (DATE & TIME) .....c.covcvvians 6-15
Setting TX INTERFACE LEVEL).eevereerennnnns 6-17
Setting TX (SELECT LEVEL)1.eveunnrneeererrens. 6-18
Setting TX (DDS LINK TYPE) ........ TR 6-20
Setting TX (LOOPBACK) ....vveevvrrarerernsannns 6-21
Setting TX (DATA TYPE) .evvveneeerraeeeennanans 6-23
Setting TX (ERROR ADD) cvvvvrererernsreressenes 8-27
Setting TX (ALARMS) ....eevuneervriiereeirannnnns §-29
Setting RX (INTERFACE LEVEL) v.uvvvvevennennn. §-30
Setting RX (MEASUREMENT SELECT)......vvv.. 8-32
Setting RX (DATA TYPE).cvveeereeeeeecinnaneess 634
Setting RX (MEASUREMENT TYPE).........vuur- 6-36
Setting RX (GATING) +vvceverernieerrensersnneannes 6-42
Setling RX (ALARM MASK/STATUS) .....evvernn. 6-43
Setting RX (OUTPUT RESULTS) ....ceverrnnnnnen 6-45

6-1



Remote Control

6-2

Response/Program Messages (Centinued)

Data Logying..cuvevarennas semarawaumErseuanrrias 6-48
Stored Panels & Beeper......ocvrvnirnvnarcnncans 6-50
Displays Select....... TTTYs ceress Crvreerssasuaen 6-51
Common Capability Messages .u.ieiacas.. s 5-52

Status Repofting ll!llllhlllltll.luilI!ll!ll:lllﬂl!llll6"5?
Demonstration Programs............c.uee. cerenaers 0-64
General HP-IB Information....... R . B £

General RS-232-C Information........ccvvevvsneiis: 6-79
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Methods Of Remote Control
Two methods of Remote Control are available with the HP 3787B ie. HP-IB or RS$-232-C.

HP-IB = This provides a paralle! interface which allows the connection of other devices to
the system, HP-1B allows great flexibility in communicating data and controlling
information between the Controller and the HP 37878, HP-IB is one of the easiest
methods of constructing automatic test systems. If long distance communication is
required, suitable HP-]B Extenders must be connected within the Test System at
both ends of the communications link.

RS-232-C - This provides a serial interface which can be connected directly to a Modem
RS-232-C port, Only a Controller and the HP 3787B can be connected to the sys-
tem. RS-232-C does not allow the same degree of flexibility in controlling infor-
mation as is possibie via HP-IB ie. Serial Poll and Interrupt Handling.

Default Selection
NOTE: Changing A5 §202 causes loss of NVM including stored panels,
The instrument will default to HP-IB or RS-232-C depending on the position of A5 S202 switch 6. This

"default” will only occur with a physical reset eg. after selecting manual control of DTR and NOT as a
result of the "RST" command or power return after failure.
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Connecting The HP 3787B To HP-IB

The following points should be considered when connecting the HP 378 7B to the HP-IB-
+ Communication with other devices on the Bus

s Operating distances

Communication With The Bus Controlier

Usually, each device on the bus must have a unigue address to allow the controller to access each one in-
dividually. On the HP 37878 this address is set on Page 5 of the display using the Front Panel keys -

1. Select and view Page 5 using the Page Index and Cursor Keys.

2. Using the Cursor and Next/Prev Keys set the Page 5 display as shown in Figure 6-! below.

Source “HP<IB  Status:local Error: 0

“Addressakle. .. 07

Figure 6-1 Remote Configuration Page (HP-1B)

[ NOTE |

Figure 6-1 shows address 07 selected. Any Address in the range 0 to 30 can be selected.
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Remote Control

Operating Distances

The total length of HP-IB cable used must not exceed 2 meters (6 feet) times the number of devices in the
system.

The total length of HP-IB cable, used to interconnect all devices, must not exceed 20 meters (65 feet).
Refer to INSTALLATION (Section 8) for HP-IB cable details,

Operating distances can be increased by using HP-IB Extenders.

Up to 1000 meters: Use two HP 37203A or two HP 37201 A or two HP 37204A,

Over 1000 meters : Use two HP 37201 A and suitable Modems.
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Remote Control

Connecting The HP 3787B To RS$-232-C

The following points should be considered when connecting the HP 3787B to the R$-232-C -
s« Operating distances

« Communication with the Controller

Operating Distances

The RS-232-C Interface allows Remote Controf of the HP 37878 as an alternative to HP-IB. Using the
RS-232-C Interface the HP 3787B can be controlled, from a few feer away using a simple 3 wire cable
{(Hardwired), or from distances up to thousands of miles using suitable Modems and the Telephone
Network (Modem).

Hardwired - The maximum recommended length of cable is 15 meters (50 feet).

Modem - The maximum distance is only limited by the extent of the Telephone Network

Communication With The Controller

Before information can be successfully transferred between the HP 37878 and the Controller a connection
method must be decided -

+ Is the connection to be Hardwired or Modem? (See Operating Distances)

Hardwired Connection

In this type of connection the HP 3787B is connected directly to the Controller via a length of cable.
(Maximum recommended length [5 meters [30 feet]).

Before making the connection it is necessary to determine whether the Controllers RS-232-C Interface is
configured as Data Terminal Equipment (DTE) or Data Communications Equipment (DCE). This affects
cabling required for connection to the HP 37878 and should be available in the Controller manuals,

COMPUTER (DTE) ' HP3787 )
17 GND onp 7L O BLTE
o 21X Ry 3| _  las-zse-c

oo J3RX X 2 [porT

e, [o- 1
CONNECTCR |8 ~ 1>

Figure 6-2 Controller (DTE)



Remote Conlrol

CONP
UTER f:iﬁ 7_GND | CHD 7 !:EPS?B?&(BTE‘.J

RG-2392~C
2 1% X g“_‘}m“

[ -
o -2 RX RX 3]

K3-232-C (@~
INTERFACE 4 5
CONNECTOR |@- ~
-> -
.- -

- -

Figure 6-3 Controller (DCE)

NOTE

The pin numbers used refer to the RS-232-C connector which may differ from
Controller to Controller.

Some Controllers will require connections across certain pins of their RS-232.C
Interface, or the operation of a switch, to simulate the initial handshake that takes
place with a Modem prior to Data transfer. The information required should be avail-
able in the Controller Manuals.

Configure the Controller and the HP 3787B

Having made the connection it is necessary to establish 2 communications link. Prior to establishing the
link it is necessary to set the protocol paramrciers on the HP 3787B to match those of the Controller -

What Speed (Baud Rate) is to be used? 300, 600, 1200, 1800, 2400, 4800 or 96007
What Parity is to be used? Odd, Even, Zeros or Ones?

How many Stop Bits are required? | or 27

s ENQ/ACK Handshake required? Off or On.

Is XON/XOFF Handshake required? Off. RX Only: TX Only or RX & TX.

1. Only one of the Handshake methods listed is allowed at a time ie ENQ/ACK OR
XON/XOFF. Alternatively no Handshake, ie ENQ/ACK - Off: XON/XOFF - Off. is

allowed.

2. Maost Controllers refer to XON/XOFF as DC1/DC3.



Remote Control

To set the Controller protocol refer to thg Controller manuals.

To set the HP 3787B protocol proceed as follows -

1. Using the Page Index and Cursor keys select and display the Remote Configuration page (5).
2. Using the Next key set the Instrument Control parameter to RS232.

3. Using the Cursor and Next keys set the Connection parameter to Hardwired,

4. Using the Next/Prev and Cursor keys set the ENQ/ACK, XON/XOFF, Speed, Parity and Stop Bits para-
meters to match those selected on the Controller,

Source RS232 Status:local Error: 0
Connection _Hardwired
ENQ/ACK “On XON/XOFF 1 2:0ff: "

Speed - 29@ !

(7 Bit Data) Parity 876 Stop Bits 1

Figure 6-4 Remote Configuration Page (RS-232-C Hardwired)



Remote Control

Modem Connection

Before connecting the HP 3787B to the Modem the following action should be taken.

Configure the Local and Remote Modems.

In this type of connection the HP 37878 is connected to a Modem which forms part of an established
communications link,

The following characteristics of the HP 3787B should be taken into account when configuring the Local
and Remote Modems -

« The HP 3787B provides 10 Bit Asynchronous Data (! Start, 7 Data, | Parity & Stop Bits)

« The HP 3787B can be configured for Half or Full Duplex.

e The HP 3787B has a choice of Speeds {(Baud Rates) 300, 600, 1200, 1800, 2400, 4800 or
9600 Bauds. In addition, the HP 3787B has a Dual Speed capability. For this to be utilized

the Modems and the Controller must also have a Dual Speed capability.

NOTE

1. If Dual Speed operation is required the HP 3787B Data Rate Select Strapping must
match that of the Modem and the Controller,

2. The RS-232-C defines two circuits, CH and Cl as Data Rate selectors, The circuit
definitions are identical, except that CH is used by the DTE to control the Modem
Speed and CI is used by the Modem to control the DTE. The two circuits are mutually
exclusive but both are assigned to pin 23 and the decision as to which circuit to imple-
ment is left up to "the supplier”, This is an unsatisfactory arrangement since a Dual
Speed Modem ideally needs both CH and CL The HP 3787B overcomes this by using
pin 12 as the CI circuit and pin 23 as the CH circuit, with the capability of modifying
this arrangement by means of hardware wire links on the AG Assembly. The HP
3787B is factory preset to have CH on pin 23, high (+V) and CI on pin 12, For
detailed instructions on modifying this arrangement see the lastallation Section (8) of
this manual.

Establish the communication link Modem to Modem (Leased or Dial- Up line)
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Remote Control

Configure the Controller and the HP 3787B
Prior to connecting the Controller and the HP 3787B it is necessary to set the R%-232-C protocol para-
meters. The HP 37878 protocel must match the Controller protocol and be compatible with the Modem
configuration,
The following points should be taken into consideration :-

» What Speed is the Modem set to? Dual Speed and/or 300, 660, 1200, 1800, 2400, 4800 or

96007

+ What Duplex is selected on the Modem? Half or Full?

» What Parity is required? Odd, Even, Zeros or Ones?

» How many Stop Bits are required? | or 27

s Is ENQ/ACK Handshake required? Off or On?

* s XON/XOFF Handshake required? Off, RX Only, TX Only, or RX & TX?

i, Only one of the Handshake methods listed is allowed at a fime ie ENQ/ACK OR
XON/XOFF, Alternatively No Handshake, ie ENQ/ACK - Off; XON/XOFF - Off, is
allowed,

2. XON/XOFF is only possible with FULL Duplex,

3. Most Controliers refer to XON/XOFF as DC1/DC3.

To set the Controller protocol and connect the Controller to the Modem refer to the Controller manuals.

To set the HFP 37878 protocol proceed as follows :-

l. Using the Page Index and Cursor keys. select and display the Remote Configuration page (3).
2. Using the Next key set the Instrument Control parameter to RS232,

3. Using the Cursor and Next keys, set the Connection parameter to Modem.

4. Using the Next/Prev and Cursor keys, set the Half /Full Duplex, ENQ/ACK, XON/XOFF, Speed. Parity
and Stop Bit parameters to match those selected on the Controller.

5. Connect the HP 3787B to the Modem using an RS-232-C cable HP P/N 5060-4461.



Remote Control

[Rote ]

1. If the cable HP P/IN 5060-4461 is not available, or its connector is not compatible
with your Modem, then you will need to provide a compatible cable, Any substitute
cable must have a conductor for each of the RS-232-C signals implemented by the HP

37878B. (See General RS-232-C Information)

2. Data Terminal Ready (DTR) is Factory Preset to be always On. Control of DTR can
be achieved by altering a switch on the AS Assembly. This causes a choice of DTR -
Off or On to appear on the Remote Configuration page (5). For details of switch set-
tings refer to the Installation Section (8) of this manual,

Source RS232 Status:Local Error: O

Connection _iiModen . ‘Duplex Full
ENQ/ACK *Qff XON/XOFF - RX-& TX
Speed 1200

(7 Bit Data) Parity iDfs. Stop Bits 1

DTR

Figure 6-5 Remote Configuration Page (RS-232-C Moden)



Remote Control
General Programming Characteristics

Command Format
The programming commands have three parts:-
¢ an alpha header mnemonic
s 2 list of command parameters (if required)

s a command terminator
Spaces within the command string are ignored provided they do not occur within a header or parameter.

Command Parameters

Parameter lists consist of decimal numbers, or mnemonics, separated by commas or spaces. String para-
meters can be enclosed in double or single quotes provided both quotes are of the same type.

The HP 3787B returns string data enclosed in double quotes with commas as separators,

Combining Commands

It is possible to combine several commands into one string by using a semicolon {;) as a command separator.
Each command is executed when the command separator is received (See command validity).

In HP 200 series controllers this is written as OUTPUT 707;"c0mﬁnandl; commandE; etc”

Command Terminators
A command string is termiﬁatéd by one of three ?hingsz;
» ASCl! .new line {identical to the linef'eed charﬁcter <i’>).
« ASCII carriage retursn + [ linefeed <cr >,
« An interface EQl with the last byte of the command.
In most controllers a BASIC statement of the form OUTPUT 707"CLR" includes a <cr If>.

The HP 3787B does not execute a command unti! one of these terminators is received.
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Command Validity
A comma;nd will be rejected if:-
| o it contains a syntax error
¢ it cannot be identified
s it has too few or to0 many parameters
« a parameter is out of range

it is out of context

Remote Control
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Remote Control

Initialising The HP 3787B

Regardless of the current set up the following Message initializes the HP 3787B. It sets the HP 3787B to the
Default state and clears all HP-IB input and output buffers.

s RST:reset

The Default Settings are listed in Appendix E,

The HP 3787B Response/Program Messages

Response/Program Messages, unique to the HP 3787B, allow the instrument to be controlled remotely via
the HP-IB or RS8-232-C.

1. in most cases, programming the HP 3787B is simply a matter of determining the io-
cal page settings and converting these to Response/Program Messages. These Messages
are listed, on succeeding pages, in the erder in which the parameters appear on the HP
3787B TX and RX displays ie starting from the top left of the display and progressing
to the bottom right.

2. Since the HP 3787B TX and RX displays are hierarchical the parameters have been
split into groupings. Within these groupings a selection or change of one parameter will
often entail selection of one or more other parameters. Additionally a selection or
change of parameter will often entail further selections within succeeding groupings.

3. The HP 3787B must be set to Addressable before operation via the HP-IB is pos-
sible.(See Connecting the HP 37878 to the HP-IB).

4. The RS-232-C Interface must be setup before operation via RS-232-C is possible.
(See Connecting The HP 37878 Yo The RS-232-C).

5. Examples given are in HP BASIC relating to an HP 200 series controller. These
examples assume the HP 3787R has an Address of (7, operating via the HP-1B.



Setting Calendar (DATE & TlME)

Remote Control

Function Mpemonic Code Description
DATE "DAT ymd" Sets the Date portion of the Calendar.
y= 1987 to 2630 v = Year, m = Month, d = Day
m= ] to {2
d=1to 31l
"DAT? Returns state of DAT ie "ymd’.
TIME "TIM hms" Sets the Time portion of the Calendar.
h=01023 h = Hours, m = Minuiegs, s = Seconds
m= @810 59
s=M10 59
"TIM? Returns Hours, Minutes, Seconds

plei= To set the Calendar to
i 3rd July 1987 send:

QUTPUT 707711IM 11,43,8;
DAT 1987,7,3"

T8t To read the caléndar

OUTPUT 707;"TIM%,DATY
ENTER 707;Hms$,Ymd$

PRINT Hms%,Ymd$




Remote Control

Setting TX Parameters ('NTERFACE LEVEL)

Function Mnemaonic Code Description
INSTRUMENT MODE "MOD n"
1= TX&RX or 1 Independent TX & RX mode
n=THRY or 2 Transmit Received Signal
"MODT Returns state of MOD is T or 2
DSO CLOCK SOURCE "DCS "
(D2S0,/DSO0A/DSOB) n=RONT or | Connect D3SO Clock to Front Panel
n=REAR or 2 Connect DSO Clock to Rear Panel
*DCS™ Returns state of DCSie | or 2.
INTERFACE LEVEL "TIN n"
n=DSICor | (See TCD,TCF,TCL)
n=DSlor2 (See TCD,TIFTCL)
n= D50 or 3 (See DCS,TOR)
n = DS0A or 4 (See DCS,TOR, TAM}
n=D5%0or$ (See DCS)
TINY Returns state of TIN ie | 10 5,
Selection of lnterface Level determines the
Level at the TX output. Selection of
Interface Level also incurs further selections
eg DS! incurs selection of Coding (TCD)
Framing (T1F}), Clock (TCL).
DS1/DSIC CODING TCD n" ‘
n=AMlor | Alternate Mark Inversion
B=D82S or 2 Binary 8 Zeros Substitution
TCD™ Returns state of TCD ie | or 2
DSIC FRAMING "TCF n" DSIC Interface Level only
n = OFF or § Transmit Unframed DSIC
n=0Norl Transmit Framed DSIC
TCFY" Returns TCF state ie 8 or |,
DS FRAMING TIF »" 281 Interface Level only
n=0FFor @ No Framing
n=TIDM ot | Tt Data Multipiexer
n=8ForDdor2 Superframe
n=FFor3 Ft only
= ESFor Il or 4 Extended Superframe
TIHF™ Returns state of TIF ie @ to 4.
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Remote Control

Setting TX Parameters (INTERFACE LEVEL)

Function

Mnemaonic Code

Description

DS1 CLOCK

MULTIPLEXER RATE
DSGA/DSEB

DSCA INTERFACE
MODE

TFCL n"
n=INTERNAL or |
n=EXTERNAL or 2
n=LOGPED vt 3

"TCLY

"TOR 1"
"TOR 2"
"TOR 3"
"TOR 4"
‘VI‘UR?H

"TAM n
#=D8X or
i = LOGIC_NEAR or 2
i =LOGIC_TAR or 3
HTAM?"

Internal DSI Clock source
External DS| Clock source
RX Clock Looped to TX
Returns state of TCL ie | to 3.

If the Instrument Mode (MOD) selected is
THRU then the clock is always notionally
LOOPLED ie the TX Clock is derived from
the RX Clock. If the instrument Mode selec-
ted is TX&ERXY the LOOPED Clock is
derived from the DS1 RX, The LOOFPLD
selection iz therefore oniy valid if the
instrument Mode is TX&RX and the RX
Interface Level (RIN) is D5/,

24 kbits
4.8 kbits
96 kbits
36 kbits
Returns state of TOR ie | to 4.

DSX cross-connect. Non FTL
Logic Near Interface (Tip)
Logic Far Interface (Ring)
Returns state of TAM ie 1 to 3.

If TAM and IAT (RX DSOA Termination)
are both set to Logic then a change from
NEAR to FAR or FAR to NEAR in either
will cause the other to change automatically.

EXAMPLE i- Reauire to Transmit at
an erface Level of DSt with
BEZS TADM Framing and an

rnal Clock in the TX&RX Mode :

OQUTPUT 747;"MOD TX&RX;TIN DSI;
TCO BRZSTIF TIDM;TCL EXTERNAL®
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Setting TX Parameters (SELECT LEVEL)

CUSTOMER NUMBER
DS6B

MULTIPLEXER RATE
DS0A/DSOB

CUSTOMER RATE
DSeB

n=DATALINK or 6

t=F5_CHAN or 7

n=R_CHAN or 8
"TSLY

"TCU 1"

"TCUY

"TOR 1"
"TOR 2"
"TOR 3'
"TOR 4"
IITGR?H

"TCR 1"
lITCR 2"
I1TCR 3"
"TCR?'

Function Mnemonic Cede Description
SELECT LEVEL “TSL n" Oaly valid if TX Interface Level is DSI
n=DSt or DS1
o= DSOB or 2 {See TCU,TOR,TCR, TTS,INS)
n=DS0A or 3 {See TOR, TTSINS)
0= PSDC ar 4 SF or ESF Framing only(See TTS,INS)
n=DSDor § Not valid TIDM Framing(See TTSINS)

ESF Framing only(SeciNS}

Ft Framing only(See INS})
TIDM Framing only(See INS)
Returns state of TSL ie | to 8,

This Message is only valid if the Interface
Level (TIN} is D51, Selection of Select Level
may incur further selections eg Select level
DSOB incurs selection of Customer Number
(TCU), Data Rate (TOR); Customer Rate
{TCR), Timestot Insertion (INSY Timeslot
Number (TTS).

1 depends upon Data Rate set by TOR.
TOR = 24 kbits n = | 1o 20

TOR =48 kbitsn=1 to 18

TOR =96 kbitsn=1to 5

TOR =56 kbits n = |

Returns state of TCU ie | to 28,

{24 kbits)
(4.8 kbits)
(9.6 kbits)
{56 kbits)
Returns state of TOR ie | to 4.

2.4 kbits (Insert Rate)
4.8 kbits (Insert Rate)
96 kbits (Insert Rate)
Returns state of TCR ie | to 3.

TCR must be < or = to TOR. If TOR is 56
kbits then TCR is illegal.
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Setting TX Parameters' (S E LECT LEVE L)

Function

Munremonic Code

Description

TIMESLOT NUMBER

TIMESLOT
INSERTION

"TTS '

n=11024
iiT“I‘S?H

"INS n"
p=QOFF or fi
n=0Nor 1l

"INST

Designates DS| Timeslot into which Data 1
inserted. If OS] Framing(T1F} is T1DM then
selection of Timeslot 24 is illegal.

Returns TTS state ie 1 to 24.

No Insertion into Timeslot
Transmit Data into Timeslot
Returns state of INSief or 1.

In TX&RX mode, Insertion is always ON. In
THRU mode INS is only valid if Interface
Level is DS1 and Select Level is other than

DSI.

within Times 5 o
ghal, which has D4
and AMI Ceding. The ac-
is at the D81 level

OUTPUT 707;"MOD TX&RX:TIN DS1;
TCD AMET1F D4:1CL INTERNAL; TSL
DSOB;ICU 5;TOR 3;TCR L;I'IS 15;

DLT SINGLE;I'BC PRIMARY;IDT
PATTERN:TRD PRBS_2047"




Remote Control

Setting TX Parameters (D DS LI NK TYP E) :

Function

Munemonic Code

Description

DDS LINK TYPE

DDS CHANNEL TYPE

SELECT BRANCH

MULTEPOINT
JUNCTION UNIT
OPERATIONS

"DLT n®
it = SINGLE or ¢
= MULTLor 2

"DLTY

"TDC n"
1t = PRIMARY or |

= SECONDARY ar 2

ﬂTDC?!

"SBR n"
n=}104

"SBR?"

"MIU n"
n=8ELECT or 1
n=TEST or 2
n=END_TEST or 3
= BLOCK or 4
n=UNBLOCK or 5
n = RELEASE or 6

"MIU?

DSOA & DSOB only

Point to PointiSee TDC)
Multi-point(See TDCSBR ML
Returns state of DLT ie | or 2,

This Message is only valid when Interface
Level (TIN) or Select Level (TSL) is DSOA
or DSOB.

Not valid for Alt. Loopback(See 1.BT)
DDS Primary Channel

DDS Secondary Channel

Returns state of TDC je | or 2.

Determines which MJU Branch will be
affected by next MJU message.
Returns state of SBR ie | to 4.

Select a Branch

Test Selected Path

Restore Normal Operation
Block a Branch

Unblock a Branch

Unblock All Branches

Returns state of Ml ie | to 6.

EXAMPLE :~ Wish to Trarsmit a 511
{%&;BS 'ifn5to. B:rja.ét;?!_ 4 of a
=Point Junction Unit =

OUTPUT 707;"MOD TX&RX;I'IN DSI;
TCD BBZSTIF ESFTCL INTERNALTSL
DSOBTCU 4, TGR 3 TCR LTS 9

DLT MULTETDC PRIMARY:SBR 4;MJU
SELECT;MJU TESTLBT NONETDT
PATTERN;TRD PRBS S11:EAT OFF"
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Setting TX Parameters (L oOoP BAC K)

Remote Control

Function Winemonic Code

Description

LOOPBACK TYPE

ACTUATE LOOPBACK

RELEASE LOOPBACK

REPEATER NUMBER

HL96NY PRESENCE

"LBT n"
n = NONE or ¢
n=DSEor 1
n=ALT _DSUor2
n=ALT_CHANor 3
n=ALT_OCU or 4
n=ALT_RPTor §
nt=ALT_HLI6 o1 6
= DSODP or 7
n=0CU or §
n=C8Uory
n=HLI22 or |8

"LBTY

“ALBN

ﬂR LBN

“TRN n"
n=Fkor2

"TRN?
"HLP n"
n=Noor#

n=YiSorl
||HLP?H

No Loopback

Fixed DSI1 L/B
Alternating DSU L/B
Alternating Channel L/B
Alternating OCU L/B
Alternating Repeater L/B
Alternating HL96 L/B
Latched DSO Dataport L/B
Latched OCU L/B
Latched CSU L/B

Latched HL222 L/B
Returns state of LBT ie | to 18

ALT_DSU: ALT_CHAN: ALT_QCU: ALT_H196:
DSODP: OCU: CSU & 111,222 Loopbacks are only
valid at DSOA & DSOB.

ALT_RPT Loopback is only valid at DSOA &
DSOB < 56 kbits.

Dst Loopback is only valid if TIN & TSL
are both DSI,

For this Message to be valid a Loopback of
some type must have been selected and the
Gating stopped. If the Instrument is Gating
the Message will be ignored and Error -250
will be generated.

For this Message to be valid a Loopback of
some type must have been selected and ac-
tuated and the Gating stopped. I the
Instrument is Gating the Message will be ig-
nored and Error -25¢ will be generated.

Sets the Repeater Number for a 56 kbits
Alternating Repeater Loopback.
Returns state of TRN ie | or 2,

Only valid if an Alternating OCU Loopback
is selected.

HL96NY Card absent

HL96NY Card Present

Returns state of HLP ie B or 1.




Remoie Control

Setting TX Parameters (LOOPBACK)

Function

Mnemonic Code

Description

TANDEM NUMBER

NUMBER OF
INTERMEDIATE
REPEATERS

"TNU n"
n=1tog
TNU?Y
"FIR o"
n=@gto 2
"TIRY

Only wvalid if a Latched DSO Dataport
Loopback (DSODP) is selected.
Returns state of TNU je 1 to 8.

Only valid if a 56 kbit Alternating Channel
Loopback is selected,
Returns state of TIR ie @ to 2.
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Setting TX Parameters (DATA TYP E)

Remote Control

Function Muaemonic Code Description
DATA TYPE "TDT n”
n = PATTERN or | (See TRD,TSW, TRP)
1= CODE or 2 DDS Special Codes. DDS Primary Channel

PATTERN TYPE

14 ZERO LIMIT

n=PFROTOCOL or 3

“TDT?

"TRD n"
n=PRBS_200rt
n = ALL_ONIS or 2
n=SETTABLE or 3
n= PRBS_2047 ¢ 4
n=PRBS_Filoi 5
n= PREPROG or 6

I!"I“RD?H

"TZL nﬂ
ne0OFFor®
n=0ONor |

"TZLY

only(See TRC,TSC.TXCSTC)

Data from Protocol Analyzer. Only wvalid
for DDS Primary Channel <56 kbits, DDS
Secondary Channel, Datalink, FFS_Chan and
R_Chan.

Returns state of TDT ie | to 3.

If an Alternating Loopback is selected then
TDT must be Pattern,

If Code is to be transmitted into a channel
whichk has a Latched Loopback, the
Loopback must be established before select-
ing CODE otherwise Error -252 occurs.

2¢ Stage PRBS(See TZL)

All Ones Word

Settable Word(See TSW)

2647 Bit PRBS

511 Bit PRBS

User defined Pattern{See TRP)
Returns state of TRD e | to 6.

The Pattern Type validity depends on
Select Level & DDS Channel Type -

PRBS 20 - Only valid at DS1&DSIC.
ALL _ONIS - Not valid for DDS
Secondary Channel or Alt, Loopback
SETTABLE - NOT valid for Datalink;
FS_Chan: R_Chan:DDS Secondary Channel
or Alternating Loopback.

PRBS _2047: PRBS__ 511 - NOT valid for
DSt or DSIC.

PRICPROG - Valid for DSOB:; DS0A: DDS

Primary Channel: D80 & PSDC.

PRBS_ 20 only.

No 14 Zero Limit

PRBS_20 {4 Zero Limited
Returns state of TZL ie @ or 1.




Remote Control

Setting TX Parameters (DATA TYP E)

Function Muemonic Code Description

SETTABLE WORD "TSW “bbbbbbbb ™" The content of the 8 bit (b) Word depends
upon the Interface or Select Level selected:-
DS1/DSIC “dddddddd”
64 kbits Clr. Chan, "dddddddd ”
56 kbits DDS "dddddddl”’
36 kbits PSDC “ddddddds”
DSOB <56 kbits ‘fdddddd1”
DSOA <56 kbits “1dddddd!1”’

d=Databitforl s = Signaling bif
f = subrate Frame bit

TTSW Returns state of TSW ie “bbbbhbbb”,
. USER DEFINED "TRP #H" This Message allows the user to define 2
PATTERN LOAD Preprogrammed Pattern . The user can enter

any number of Bytes of data in the range |
to 256, in Block format (1EEE Standard 728
#H). A Byte consists of two Hexadecimal
Characters ie two ol
{0.1,.2,34.56,7.89,ABC.D EF).

The selectable content {d) of the bytes
depends on the interface or "select level”

selectec_i:

64 kbits Clr. Chan. "dddddddd”
56 kbits DDS ‘dddddddd”
56 kbits PSDC " dddddcdds”

DSOB/DSOA <56 kbits  “fddddddd’

Irrespective of the Data Rate, the user ent-
ers an 8 bit Byte (2 HEX. Characters) and,
the HP 37878 compensates automaticailv.

When all bytes have been transmitted the
TX starts again at the beginning of the
Pattern.

Example :-To define a Pattern of
0011001011110000 (32F0H) send
OUTPUT 7077TDT PATTERN; TRD
PREPROG;TRP #H32F@"

TRPY Returns the currently loaded user defined
Battern in #H Block format.
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Setting TX Parameters (DATA TYPE)

Remote Control

Fuaction Mnemonic Code Description
DDS CODE "TRC n" Only valid it DDS Primary Channel and
TX Data Type is Pattern.
n=CMlorl Control Mode Idle

START DDS CODE

STOP DDS CODE

n=0CU_LBlour2
n=CHAN_LBor 3
n=DSU_LDBor 4
n=TIPor 35
n=1LBEoré
n=FEVor?
n=TAorg
n=MA or 9
n=UMCor L8
n=BLOCK or 11
n=RLSor 12
n=AS8Cor 13
n=TEST or 14
n=0080r 1§
n=8ETTARLE or 16
“TRC?

""}:‘XCH

HSTCH

OCU Loopback

Channel Loopback

DSU Loopback

Transition In Progress
Loopback Enable

Far End Voice

Test Alert

MIU Alert

Unassigned Mux Channel
MJU Block

MJU Release

Abnormal Station Condition
Test

Out Of Sync (Mux)

User Settabie Code(See TSC)
Returns state of TRC ie | to 6.

When the DDS Code has been selected the
HP 3787B sends an "ALL I's" PATTERN
This Message starts the transmission of the
selected Code.

This message stops transmission of the selec-
ted Code and the HP 3787B reverts to
transmitting an "ALL 1" PATTERN. The
following Maessages also perform this func-
tion -

Change of TX Interface Level(TIN)

Change of TX Multiplexer Rate(TOR)
Change of DDS Link Type(DLT)

Change of TX Timeslot No{TTS)

Change of TX Customer No(TCU)

Change of TX Customer Ratel TCR)

Change of TX Data Type(TDT)

Change of TX DDS Channel Type{TDC)
Change of TX DDS Code(TRC)

Change of TX DDS Settable Code(TSC)
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Remote Control

Setting TX Parameters (DATA TYPE)

Function

Mnemoanic Code

Description

CODE

DDS SETTABLE

SIGNALING MODE

SIGNALING BITS

"TSC “bbbbbbbb ™

"TSCY

"TSM n"
= SET or
1t = RETRANSMIT or 2
"TSM?"

“SIG 4 XX}*_‘/ L

"SIG?

The content of the 8 bit (b) Code depends
upon the DDS Rate selected -

56 kbits DDS "dddddddg”

DSOB <56 kbits fddddddi™

DSOA <56 kbits “Tdddddd!®

d = Data bit@ or | f = subrate Frame
bit

Returns state of TSC ie "bbbbbbbb’.

Example ¢~ Trapsmit a Settable DDS
Code of all 0%s at a DSOA rate of
2.4 kbits. Interface is at DS!
with D4 Eraming and B8ZS Coding
and the DS0A is contained in
Timeslot 2

QUTPUT 707;"MOD TX&RX;I'IN DS1;
TCD AMILT1F D4;TCL INTERNALJTSL
DSOATTS 27T0R 5DLT SINGLESTDC
PRIMARY;TDT CODETRC SETTABLE;
TSC 7 160gpn1 ™"

Set Signaling bits, (See SIG)
TX received Signaling bits
Returns state of TSM ie | or 2,

Retrgnsmit s only valid in THRU mode
when receiving PSDC and wishing to
retransmit into the same Timgslot,

This message is only valid when Select Level
is 56 kbits PSDC or 4 kbits DATALINK
{See TSL) and when DSI Framing is §17 or
ESF (See TIF). If DSI Framing is SI°, only
two bits are valid ie xx. however spaces
must be substituted for vy ie "xx " I DSI
Framing is £57 four bits are valid ie xxyy.
xvalue=@ or L.y value=0 or .

Returns state of SiG ie "xx “ or “xxyy’.
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Setting TX Parameters (E R R OR AD D)

Remote Control

Fuanction

Munemonic Code

Description

ERROR ADD TYPE

ERROR ADD

METHOD

SINGLE ERROR ADD

ERROR ADD RATE
(LOGIC, BPV/CODE)

ERROR ADD RATE
(ESF_CRC ERRORS)

"EAT n"

n=0FFor8
n=LOGIC or |
n=0BPV or CODL or 2
it = FRAME or 3

n = SUBFRAME or 4
n=LYF_CRCor 5

= DATAPORT or 6

n=BYTEor 7

= APSor §
"EAT?"
"EAD n"

0= SINGLE or |

1w« RATE or 2

'!EA D?"

NSEA"

"EAR n"
n= 1.8E-% (o 9.6L-3
"EARY"

"CAR 0"
n= LOLE-8 lo 3.6E-4

"CAR?Y

Not valid if TDT is PROTOCOL or CODE
or TDT is PATTERN & TRD is PREPROG
No Errors Added

Pattern Only(See EADSEA EAR)
DSI/DS1C(See EADSEAEAR)

Framed DS1/D81C(See EADSEA)
DSOB <36 kbits(See EADSEA)

D51 with ESF Framing(See EAD,
SEACAR)

DS0A <56 kbits(See DER)
DSO.DSOA.DSOB( See EADSEA)
DSi/DS1C Automatic Protection Switch
Test(See APR.APM)

Returns state of EAT ie 8 to &

Not valid when EAT is OFF or APS

(See SEA)

Not valid when EAT is FRAMIL SUBFRAML
DATAPORT. BYTE, APS (See EAR CAR)
Returns state of EAD ie | or 2.

Adds a single Error if EAD | (single) is
selected and EAT is other than 8.

Sets the Error Ratio for LOGIC or BPV./CODY
Errors. The Mantissa must be @.
Returns state of EAR ie 1.8E-8 10 90E-3.

EXAMPLE i~ To Add Logic Errors at
A4 rate of 1 ih 1000 send :

QUTPUT 7T07"EAT LOGICEAD RATE:
EAR 1.0E-3"

Sets the Error Ratio for BSI_CRC errors. The
Mantissa must be & Is only valid when a
DS signal with ESF Framing is being
transmitted, The error rate set is the equiv-
alent bit error rate, not the actual CRC er-
ror rate.

Returns state of CAR ie 16E-8 to 30E-4.
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Remote Control

Setting TX Parameters (ERROR ADD)

Function

Mnemonic Code

Description

ERROR ADRD RATE
DATAPORT

APS ERROR RATE
(DS & DSIC only)

APS TEST MODE
(DS1 & DSIC only)

"DER n"
n=0F  or @}
n=LOWor |
1= HIGH or 2

"DER?"

"APR rl,2,03,04"

rl = 1LLAI-8 10 9.8F-3

o1

r2 = 1.0E-8 to 9.8F-3

r3 = 1.9L-8 to 9.8c-3

r4 = |L.AE-8 to 9.8¢-3
ltAPR?H
"APM n'

1= START or |

1= NO_TRANSFER or 2

1= TRANSEFER or X

n=NO RUESTORE or 4

n = RESTORE or §
"APM?Y

Only valid at DS0A <56kbits
No Bytes Errored

2 in 5 Bytes Errored

3 in 5 Bytes Errored

Returns state of DER ie # 1o 2.

EXAMPLE :- To Add Dataport Errors
of 3 in 5 Bytes Errored send :

OUTPLT 707;"EAT DATAPORT;
DER HIGH"

The Mantissa must be 0,

Sets Error Rate for NO TRANS/'ER
Sets Error Rate for TRANSIFER
Sets Error Rate for NO RESTORE
Sets Error Rate for RESTORLE
Returns state of APR ie "rlr2s3,rd”.

Rate always # errors

Rate defined by APR rl

Rate defined by APR r2

Rate defined by APR r3

Rate defined by APR r4
Returng state of APM ie | to 5.
EXAMPLE :- To Define typical Error
Rates fi Automatic Protectien

OUTPUT 707;"EAT APS;APR 3.0E-7,
1.6E-6, 3.0E-7, 2.0E-8"

The individual rates can then be
iransmitted by use of the ap-
propriate APM message.
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Setting TX Parameters (ALARMS) |

Remote Control

Function Mnemonic Code Description
ALARM TYPE "ALT n"
DS1/DSIC n=0FF or @ No Alarms

n= YELLOW or |
pa X _BiTor2
n=AlSor 3

"ALT?™

Only valid when transmitting Framed
DS1 with Sélect Leve! DSI.

Oniy valid when transmitting Framed
DSIC.

Only valid when transmitting DSI or
DS1C with Select Level DS1,

Returns state of ALT ie B to 3.
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Remote Control

Setting RX Parameters (lNTERFACE LEVEL)

Function

Mnemonic Code

Description

INSTRUMENT MODE

D50 CLOCK SOURCE

(DS0/DS0A /DSOB)

INTERFACE LEVEL

INPUT LEVEL
RANGE (DS1/DSIC)

DS1/DS1C CODING

DS1C FRAMING

"MOD n"
n= TX&ERX or 1
n=THRUor 2

"MOD?

I‘IDCS nl’t
n=FRONT or |
n=REAR or 2

"DCS?

"RIN n"
n=0DS1Cor |
n=DS1 o1 2
n=DS0Borl
n = D50A or 4
n=D80or 3

I!RIN?II

"11L n"
it = AUTO or 1
n=D8X or 2
n=DSX MONor 3
n=DS§ LOor4
n=1D5_LO_MONor 5
n = BRIDGED or 6

“TILY

*RIC n"
n=AMIlor |
n=B8ASor2

"RIC™

"RCF n"
= QI or ¢
n=0Nor |

"RCFT

Independent TX & RX mode
Through mode
Returns state of MOD ie | or 2,

Connect DS0O Clock to Front Panel
Connect PS0 Clock to Rear Panel
Returns state of DCSie | or 2.

{See I1LRICRCFRIF)

{See ILRICRIF)

{See DCSIBT.ROR)

(See DCSIAT.ROR)

{See DCSIOT)

Returns state of RIN ie | to 5.

Selection of Interface Level should maich
Level at RX input. Selection of Interface
Level also incurs further selections eg DSIC
incurs selection of Input Level Range (HL);
Coding (R1C), DSIC  Framing ({RCF).
Additionally if "RCF ON" is selected this in-
curs selection of Digroup Framing (RIF)

Automatic

DS cross-connect

DS cross-connect Monitor
DS Lo

DS Le Monitor

Bridging Mode

Returns state of 11L ie | to 6

Alternate Mark Inversion
Binary 8 Zeros Substitution
Returns state of RiCie ] or 2.

Only valid if RX Interface Level is DSIC
Unframed DSIC

Framed DS1C(See RIF)

Returns state of RCF e 8 or 1.
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Remote Control

Setting RX Parameters (INTERFACE LEVEL)

Function Mnemonic Code Description
DS1/DSIC-DIGROUP "RIF n" Only valid if RX Interface Level is
FRAMING DS1 or DSIC with Framing On.

n = OFF or 6 No Framing

n=TIDMor i Tl Data Multiplexer

n =S or 124 or 2 Superframe

ne=FTor3 Ft only

fn = B8 or FLE or 4 Extended Superframe

"RiFY Returns state of R1F ie § to 4.
EXAMPLE o= The slgnal at the RX
OUTPUT 707"RIN DSICIIL DSX;
R1C B8ZS:RCF OMN;RIF T1DM"
DSOB TERMINATION BT n"

DSOA TERMINATION

DSO TERMINATION

MULTIPLEXER RATE
DSOA/DS0B

n=TERMINATED or |
n = MONITOR or 2
tl]‘BTf’u

AT 2
1 = TERMINATED or |
n=MONITOR or 2
n = LOGK_NEAR or 3
n=LOGIC_FAR or 4
"TATY

"I9T n'
= TERMINATED or )
n=MONITOR or 2

T

NRGR in
riRﬁR 2r|
riRﬂR 3u
HRQR 4!!
"RORY"

Terminated
Monitor
Returns state of IBT ie | or 2,

Terminated

Monitor

Logic Near(Tip)

Logic Far{Ring)

Returns state of IAT ie | to 4,

If IAT and TAM (TX DSOA Interface
Mode) are both set to Logic, then a change
from NEAR to FAR or FAR to NEAR in
either the TX or RX wili cause the other o
change automatically.

Terminated
Monitor
Returns state of 18T ie 1 or 2,

(2.4 kbits)
(4.8 kbits)
(9.6 kbits)
(56 Kkbits)
Returns state of RER ie ! to 4.
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Remote Control

Setting RX Parameters (M EASUREMENT SELECT)

DIGROUP NUMBER

MULTIPLEXER RATE
DSCA/DSOB

TIMESLOT NUMBER

it = DATALINK or 8

n=T8_CHANor 9

it = R_CHAN or 18
"RMS?

|§RDN nl%

"RDNT

!IR@R l (1]
"ROR 2
“RER 3"
!leR 4"

"ROR?"

"RTS 0"

n=1l1iol4

"RTS?

Function Mnemonic Code Description
MEASUREMENT "RMS n" Only valid if the RX Interface Level (RIN)
SELECT is DS1 or DSIC,

n=0FForf Valid in THRU mode only

n=DS1Cor ! DSIC only

n = DIGROUP or 2 Framed DSIC only(See RDN)

n=1%10r3 DS! only

n = DSOB or 4 (See RCURORRCRRTSRDCEDN)

n = DSOA or 3 {See ROR.RDC,DECRDN)

no= PSDC or 6 SF & ESF Framing only(See RTSRPLRDN)
n=DS0or7 Not TIDM Framing(See RTS,RDN)

ESF Framing only(See RIDN)

Ft Framing only(See RDN)
T1DM Framing only(See RDN)
Returns state of RMS ie §f to 16

The Measurement Select must be egual to or
less than the Interface Level eg iff Interface
Level is DSI then Measurement Select of
DSIC or Digroup are not allowed but al
others are, providing Framing requirements
are met. Selection of Measurement Select
may incur further selections eg DSOA incurs
selection of Data Rate (ROR) Timesiot
Number (RTS); DDS Channel Type (RDC,
Diataport Error Correction (DEC).

Only valid if RX Interface Level is DSIC
Digroup |

Digroup 2

Returns state of RDN e tor 2,

(2.4 Kbits)
(4.8 kbits)
(9.6 kbits)
(56 kbits)
Returns state of RER ie | to 4.

Designates DS1 Timeslot from which D50
Data is extracted. Is only valid iff RMS is
DS0B, DS0A, PSDC or DSO. If TIDM
Framing is selected (ie "RiF I") then selec-
tion of Timeslot 24 is not allowed.

Returns state of RTS ie | to 24,
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Remote Control

Setting RX Parameters (MEASUREMENT SELECT)

Function

Mnemonic Code

Description

CUSTOMER NUMBER
DSoB

CUSTOMER RATE
DS0B

DDS CHANNEL
TYPE (DSOA/DSOB)

DATAPORT ERROR
CORRECTION

PATTERN INVERSION
(PSDC ONLY)

"RCU a"

RCUT

"RCR lll
I!RCR 2||
"RCR 3"
"RCRT"

'‘RDC n"

it = PRIMARY or |
o = SECONDARY or 2
"RDC?"

llD‘EC n"
n=0FFor@
n=QNorl

?I{)EC‘??I

"RPI n"
n=0QFFord

n=0Norl
"RPIY

n depends upon Data Rate set by REUR=-
ROR =24 kbits-n =1 to 20

ROR =48 kbits-n =1 to 18

ROR =96 kbits-n=11t0 5

ROR =506 kbits-n=1

Returns state of RCU ie | to 28,

{24 kbits)
{4.8 kbits)
(9.6 kbits)
Returns state of RCR ie | to 3.

RCR must be <or = to ROR. If RAR
is 50 kbits then RCR is illegal.

Only valid if RX Interface Level or
Measurement Select is DS0A or DS0B.

DDS Primary Channel

DDS Secondary Channel

Returns state of RDC ie [ or 2.

Only valid at DSOA < 56kbits. Not
valid if Framing is TIDM.

No Error Correction

Perform Error Correction

Returns state of DEC ie @ or L.

Only valid when RX Measurement Select is

PSDC.

Normal Pattern expected
Inverted Pattern expected
Returns state of RPLie 8 or L.

v~ The signal at the RX
Framed DSI1C from the DS
w1th 8823 Codmg

' ] S 1h a 916 DSE}B
'Fhe DSOB .;t:sf ~ contained within
Timeslot 20 of Digreoup 2 %

OUTPUT 7T07"RIN DS1CGI1L DSX;
RI1C BS3ZS;RCF ON:RIF T1DM,;
RMS DSOBRDN 2;RTS 2&:ROR 3
RCU 2;RCR L;RDC PRIMARY"

6-33




Remote Control

- Setting RX Parametersl(DATA TYPE)

Function

Mnemonic Code

Description

DATA TYPE

PATTERN TYPE

14 ZERO LIMIT

LOOPBACK DATA

§|RDT nll
= PATTERN or |
n = PROTOCOL oy 2

IIRD’“}““?"

"RCD n"
n=PRIS_20o0r |
n=ALL_ONESar 2
n=8ETTABLE or 3
n=PRAS_2047 ar 4
n=PRIS_ 511 or3
n=TRATFFIC ar 6
n=CODES or 7

I?RCD?I!

"RZL n"
=00 or@
n=0Nori

"RZL™

"RLD n"
n=NO_LOOP or B

n=LOOP or |
"RLDY

{See RCDy)

RX Data is passed to Protocol Analyzer.
Protocol is only valid for DDS Primary
Channel <56 kbits; DDS Secondary
Channel,Datalink; FS_Chan & R_Chan.
Returns state of RIDT ie | or 2.

26 Stage PRBS(See RZL)

All Ones Word

Sertable Word(See RSW)

2847 Bit PRBS

511 Bit PRBS

RX Traffic

DBS Return Codes

Returns state of RCD ie | to 6.

The Pattern Type available depends upon
the Measurement Select and DDS Channel
Type:-

PRBS 26 - Only available at Digroap:
DSI; DSIC

ALl _ONES - Not available for DDS
Secondary Channel

SETTABLE - Not available at Datalink:
R_ Chan; F§_Chan: DDS Secondary
Channel.

PRBS__2047;: PRBS 511 - NOT available
at DS1; Digroup, DSIC

TRAFFIC - Only available at Digroup,
DS DSIC.

CODIES - Only available at DSOB and
DSOA, DDS Primary Channel

PRBS_20 only

No 14 Zero Limit

FRBS 20. 14 Zero himited
Returns state of RZL ie P or 1,

Only wvalid for DSOB and DS0A. DDS
Primary Channel with PRDS_2047 or
PRIS_511

Data Only

Data Alternated with Loopback Code
Returns state of RLD ie @ or |,
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Setting RX Parameters (DATA TYPE)

Remote Control

Function Mnemonic Code Description
SETTABLE WORD "RSW “bbbbbbbb ™" The content of the 8 bit (b} Word depends
upon the Interface Level or Measurement
Select, setection :-
DS1/DSIC "dddddddd”
64 kbits Clr. Chan. *dddddddd”
36 kbits DDS *dddddddl"
56 kbits PSDC *ddddddds"
DSOB <56 kbits "fdddddd1”
DSOA <56 kbits "1dddddd1”
d=Databit@orl s = Signaling bit
f = subrate Frame
bit
"RSWH Returns state of RSW ie "bbbbbbbb"
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Remote Control

Setting RX Parameters (M EAS U RE M E NT TYPE)

n = RBPV or CODE or 2
n =FRAMING or 3

n =807 CRC or 4
n=JTTER or 5

"MTA?

Function Mnemonic Code Description
MEASUREMENT "MAS n" Only valid if Data Rate is <56 kbits
SOURCE A 0= SEC_CHAN or 1 Valid DSOB Secondary Channel only

n=CUSTor 2 Valid DSOB Primary Channel only
n = SUBRATE or 3 Valid DSOB only
"MASY Returns state of MAS je | to 3,
MEASUREMENT "MTA n"
TYPE A n=LOGICor | Only valid if RDT is PATTERN and

RCD is not CODES or TRAFFIC.

Valid DSIC & DS! only

VYalid Framed DS1C, DSI, DSOB only.
Only valid DS! or Digroup, with ESF
Framing.

Only valid at DS1 with Jitter Option
(See JFLJFT)

Returns state of MTA ie i to 5.

Measurement Source & Type A are aufo-
matically selected by Measurement Select
except in the case of DSOB. If DSOB is selec-
ted in conjunction with a Primary DDS
Channel then a choice of Customer (Logic),
ail rates, or Subrate (Frame), rates < 56kbits,
is necessary. If DSOR is selected in conjunc-
tion with a Secondary DDS Channel then a

" choice "of Sec_Chan (Logic), all rates, or

Subrate (Frame), rates < 50kbits, is necessary.
Setting RDT to PROTOCOL or RCD to cobis
makes all results invalid except Subrate
Frame when DS0B is < 56kbits. The corrvela-
tion between Measurement Select,
Measurement Source A & Measurement
Type A is

Meas Meas Meass

Select Source A Type A

DSIC DSIC Frame
Code/BPV

Digroup Digroup Frame
Logic

DS! DS1 Frame
Logic
Code/BPY
Jitter
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Setting RX Parameters (M EASUREMENT TYPE)

Remote Control

Function

Mnemonic Code

Description

DSOB with
{Primary
Channel)

DSOB with
(Sec. Chan)

DSOA with
{Primary
Channel)
DS0A with
(Secondary
Channel)
PSDC

bSO Clear
Channel

Datalink
Fs Chan

R_Chan

Customer
Subrate

Sec_Chan
Subrate

DSOA

Sec_(Chan

PSDC

Timeslot

Datalink
Datalink

R_Chan

Logic
Frame

Logic
Frame

Logic

Logic

Logic

Logic

Logic
Logic

Logic

If Framing is ESF and Measurement Select
is Digroup then Digroup Frame is replaced
by Digroup CRC. If Framing is ESF and
Measurement Select is DS] then DS1 CRC iy
available in addition to DS! Frame.

When there is effectively no Measurement
Select, due to choice of Interface Level
Measurement Source A is selected according
to the Interface Level -

Interface
Level

DSIC
{(Unframed)

D51
{(Unframed)

Meas
Source A

DSI1C

DS

Meas
Type

Logic
Code/BPV

Logic
Code/BPY
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Remote Control

Setting RX Parametersl (M EAS U R E M E NT TYPE)

n=BPV or CODE o 2
n = FRAMING or 3
n = ESF_CRCor 4

n=JTTER or 3

"MT‘B?I?

Function Mnemonic Code Description
At Interface Levels of DIS0B, DSOA & DSO
Measurement Source A and Measurement
Type A are the same as those specified vn-
der Measurement Select DSOB, DSOA and
DSO0.
MEASUREMENT "MBS n"
SOURCE B n=OFF or § No Measurement
a1 = SEC_CHAN or | Only valid if DSOB Secondary Channel
and RDT is PATTERN,
n=CUST or 2 Only valid if DSOB Primary Channel
and RDT is PATTERN.
i = SUBRATE or 3 Only valid if DSOB Primary Channel
< 56 kbits.
n = TIMESLOT or 4 Only valid if PSDC or DSO extracted
from DS1 or DSIC,
n=D%0or 5 Only valid if D50 Interface Level,
n = DSOA or 6 Only valid for DSOA.
n=PSDC or 7 Only valid if Framing is SF or ESF,
n = DATALINK or 8 Only valid for Datalink & FS_Chan.
n = DIGROUP or 9 Only valid for DSIC Interface Level
n=D581or 14 Only valid for DSI. '
n=0D§1Cor 1} Only valid for DSIC
n=R_CHAN or 12 Only valid if Framing 1s TIDM.
MBS Returns state of MBS ie 8 to 12
MEASUREMENT "MTEB n"
TYPE B n = LOGIC or | Not valid if RCD is CODES or

TRAFFIC.

Valid DSIC, DS! only

Valid Framed DSIC, DS|, DSGB only.
Only valid DSI, Digroup, with ESF
Framing

Only valid at DS! with Jitter Option
(See JFLJIFT

Returns state of MTB ie | to 5.

Measurement Source B and Measurement
Type B must be selected using the MBS and
MTB messages, The Mensurement Source
and Type available are dependent on the
Interface Level and Measurement Select.
Measurement Source and Type B always al-
lows the same Measurements as are available
with Measurement Source and Type A. An
additional list of Measurements are available
due to the Interface Level selected -
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Setting RX Parameters (M EASURE MENT TYPE)

Function

Mnemonic Code

Description

INTERFACE LEVEL DSIC

Meas Meas B

Select Availability

DsiIC As Measurement A

Digroup As Measurement A +
DSiC Code/BPY
DSIC Frame

DSOB.IDSOA,

PSDCClear As Measurement A +

Channel, Digroup Frame

Datalink, DS1C Frame

FS Chan & DSI1C Code/BPV

R_Chan

If Framing is ESF and Measurement Select
ic Digroup then Digroup CRC replaces
Digroup Frame. If Framing is ESF and
Measurement Select is IDSOB, DS0A, PSDC,
Ciear Channel or Datalink then Digroup
CRC & Digroup Frame are available.
INTERFACE LEVEL DSI

Meas Meas B

Select Availability

DS As Measurement A
DSOB,DS0A

PSDC Clear As Measurement A +
Channet, DS1 Code/BPV
Datalink, DS1 Frame

FS Chan &  DSI Jitter (OPT 081} only}
R_Chan

If Framing is ESF then DS! CRC is avail-
able when Measurement Select is DSI, DSOB.
DSOA. PSDC, Clear Channel or Datalink,
When there is effectively no Measurement
Select ie DSIC Unframed, DSI Unframed,
DSOB Interface Level, DSOA Interface Level
or DSO Interface Level then Meas B
availability is the same as for Meas A,
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Remote Control

Setting RX Parameters (MEASUREMENT TYPE) :

Function

© Mnemonic Code

Description

JITTER FILTER
{Option 881 Only)

JITTER FILTER
THRESHOLD
(Option 981 Only)

ANALYSIS SOURCE

ANALYSIS TYPE

ALARM DURATION
TYPE

NJFL n!l
n=LPari
n=LP_HPl o2
n=LP_HP2or}d

JELT

"JFT nn
tr= (L35 to 146 UI
"3 i‘;‘"{”?fl

"ANS n*
n= Aorl
n=Bor2

"ANST

"ATY n"
n=AYAIL or !
n=UNAVAlLL or 2
n = SEVERE_ES or 3
n = ERROR_SEC or 4
n = MINUTES o1 5

TATYY

"ADT n*
n=PATTERN or |
= SUBR_FRAME or 2
n=D§l_FRAME or 3
n = DIGR_FRAME or 4
n=DSIC_FRAME or §
n=AlS SECSor &
n=INST_POWIER or 7
= SIGNAL or 8

ADTT

Low Pass

Low Pass & High Pass |

Low Pass & High Pass 2
Returns state of JFL je | to 3.

Resolution 881 UL
Returns state of JFT ie 885 to 1600 UL

Result A
Result B
Returns state of ANSie ] or 2.

Analysis is only possible on one result during
any Gating Period. I analysis of a second
result is reguired a new (Gating Period must
be used. Analysis is not possible when only
Jitter measurements are being performed.

Y% Availability

% Unavailability

% Severe Ercor Seconds

% Error Seconds

% Degraded Minutes

Returns state of ATY ie | to 5.

Pattern Loss

Subrate Frame Loss

DS1 Frame Loss

Digroup Frame Loss

DSIC Frame Loss

AIS Seconds

Instrument Power Loss

Signal Loss

Returns state of ADT ie | to 8

The Alarm Duration Type availability
depends upon the selection of lajerface

Level and/or Measurement Select -

INST _POWER: Always available.
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Setting RX Parameters (M EASUREMENT TYP E)

Function Mnremonic Code Description

AIS _SECS : Available when Interface
Level is DSIC or DS1.

DSIC_ _FRAME : Framed DSIC
DS1_FRAME : Framed D3I

DIGR_FRAMUE : Framed DSIC & Meas,
Select other than DSIC

SUBR_FRAME :Interface Level or Meas.
Select, DSOB <56 kbits,

SIGNAL : Signal Loss can be DSIC;, DSI;
DSOB:, DSOA and is directly related to the
Interface Level,

PATTERN : Pattern Loss is available at all
Interface Levels and all Measurement Select
if the RX Data Type is Pattern and the RX
Pattern Type is other than Traffic or DDS
Codes.
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Remote Control

Setting RX Parametersi (GAT'NG)

Function

Mnemonic Code

Description

GATING TYPE

GATING PERIOD

START GATING

STOP GATING

"GTY a"
n=MANUALor !}
n=S8INGLE or 2
n=REPEAT ar 3
= SHORT _1Sor 4
n=SHORT_158¢cr 3

"GTY?

"GPR dhms"
d=fito 90
h=@1023
m=f1o039
s ={fto 539
"GPRY

"STR"

||STP!!

Manual Gating(See STRSTP)

Single Interval(See GPRSTR)
Repetitive Interval(See GPRSTRSTP)
| Second Repeat(See STR.STP)

15 Second Repeat{See STRSTP)
Returns state of GTY ie | to 5.

Sets the measurement Gating Period. d =
Days, h = Hours, m = Minutes, s = Seconds.

Returns state of GPR e "dhms’.

Clears all results and causes the instrument
to start gating.

Causes the instrument to stop gating. The
Resulis are updated.

- To select and start
ve Gating of 1 Day, 23

59 Minutes and 9 Sedond

OUTPUYT 707,'GTY REPEAT;
GPR #1,23,5989"
OUTPUT 707'STR"
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Remote Control

Setting RX Parameters (ALARM MAS K/STATU S)

Function

Munemonic Code

Description

ALARM MASK
REGISTER 1

ALARM MASK
REGISTER 2

"AMI1 n"
n=NONEor @
n=PAT or !
n=58L1or2
n=5LY or 4
n=CLIorB
n=CLBor 16
n=FLCor 32
n=MEFA or 64
p=lFLlor [78
n=FLBor 236
n=AlSor 512
neam XINT or 1824
b= YAL or 2048
n= ERR or 44906

"TAMIT

"AM2Z "
#m NONE or &
n=58.Horl
n=SLlor2
n==58or4

"AM2%

I Multiple alarms are
required the Message can
be specificd in 3 ways -

1. A list of integers ie
"AMI1 1,864,512
AM2Z 4"

2. A list of mnemonics
ie "AMI PATCLI.MFA,
AIS;AM2 SLI"

3. A single integer ie
"AMI 585AM2 4"
(585 = 148+04+512)

Not included in Saved Panel.

No AMI type Alarms

Pattern Sync Loss

DSI1/DSIC Signal Loss
DS0A/DSOB Signal Loss

S1 External Clock L.oss

D50 External Clock Loss

DSIC Frame Sync Loss

DS1 Multi-Frame Align Sync Loss
D51 Frame Sync Loss

PS0B Subframe Sync Loss

DSt Alarm Indication Signal
X-Bit Alarm

Yellow Alarm

Ervors/Hits

Returns the state of AM] ie 8 to 8191.

Not included in Saved Panel

No AM?2 type Alarms

DS1/DSI1C Signal Leve! High
DS1/DSIC Signal Level Low
DS1/DSIC Signal Level Imbalance
Returns state of AMZ2 ie@ o0 7.

NOTE - Al Front Panel Alarms are in-
cluded in the Alarm Mask Registers. In addi-
tion the following "extra" Alarms are in-
cluded - Signal Loss (IDS0), External Clock
Loss (DSD), External Clock Loss (DSI),
Multi-Frame Alignment Sync Loss (DSI)
Signal Level High (DS1/DSIC), Signal Level
Low (DS1/DSIC) and Signal Level
Imbalance (DS1/DSIC).

The Alarm Mask Registers are used to
determine under what Alarm conditions the
the instrument should issue an SRQ. To
achieve an SRQ on Alarm =

1, Set the Alarm Mask Registers to the
required value (& to 8191 &/or 6 to 7).

2. Set Bit 9%(ALD & /or Bit IH{AL2) in Status
register A. (See Common Capabilities "STA"
Message).

The instrument will then issue an SRQ
whenever Bit | (ALC Bit) in the Status Byte
(Status Register B) is set.
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Remote Control

setting RX Parameters (ALARM MASK/STATUS)

Function

Muemaonic Code

Description

ALARM STATUS
REGISTER i
RESULT

ALARM STATUS
REGISTER 2
RESULT

ﬂAL 1?”

HALZ?S!

Returns the current status of Alarm Status
Register | as an integer (@ 1o 8191) Alarm
Weighting is as follows

{No AMI type Alarms)
{Pattern Sync Loss)
(DS1/D81C Signal Loss)
{DSOA/DSOB Signal Loss)

& {DS! External Clock Loss)
16 (D80 External Clock Loss)
32 {(DSIC Frame Sync Loss)

64 (DS1 Multi-Frame Align Sync Loss)
128 (D8] Frame Sync Loss)

256 {DSOB Subframe Sync Loss)
512 {(DSI/DSIC AIS)

1024 {X-Bit Alarm)

2048 (Yellow Alarm)

4396 {Ervors/Hits)

da by e

The value is updated every 100mS regardiess
of Gating,

Returns the current status of Alarm Status
Register 2 as an integer (8§ to 7). Alarm
Weighting is as follows =

# (No AMZ2 type Alarms)

I (DS1/DSIC Signal Level High)

2 (DSI/DSIC Signal Level Low)

4 (DS1/DSIC Signal Level Imbalance)

The value is updated every Second regard-
less of Gating.
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Remote Control

Setting RX Parameters (OUTPUT RESULTS)

Function

Mnemonic Code

Description

RESULT A

JNTTER RESULT A
{Option 81 Only)

RESULTB

JITTER RESULT B
{Option @31 Only)

"RSA? n"
n=COUNT or |
n=RATIO or 2
n=SYNC ESor3
ne ASYNC _ESor 4
n=ASYNC_EFSor §
n=PIR_EFSoré

"RIAT n"
n=HIT_COUNT or i
n=H_COUNT or 2
n= HB_RATIO or 3
n= HIT_SECS or 4
n=HITF_SECSor 5
n=PK_TO_PK or 6

"RSB? n"
n=COUNT or }
= RATIO or 2
p=S8YNC_ESor 3
n=ASYNC_ESor 4
n= ASYNC_EFS or 5
n=PER_IFSoré

"RJIB? n"
n=HIT_COUNT or i
n=HB_COUNT or 2
n = HB_RATIO or 3
n=HIT_SECSor 4
n=HITEF_SECS or §
n= PK_TO_PK or 6

Not valid for Jitter results(See RJIAT

Error Count

Error Ratio

Synchronous Error Secs

Asynchrenous Error Secs

Asynchronous Error Free Secs

% Error Free Seconds

Returns Result in the form :- Validity Flag,
sn.anonnnEsnn (s = sign, r = number and E =
Exponent). Flag = § {Result Invalid). Flag
= 1 (Result Valid).

Only valid for Jitter results.

Jitter Hit_Count

Fitter Hit Bit Count

Jitter Ratio Hit/Bit

Jitter Hit Seconds

Jitter Hit Free Seconds

Peak to Peak litter

Returns Result in the form - Validity Flag,
gn.nnnnanBsnn (s = sign, n = pumber and L =
Exponent), Flag = § (Result Invalid). Flag
=1 (Result Valid).

Not valid for Jitter results(See RIB?)

Error Count

Error Ratio

Synchronous Error Secs

Asynchronous Error Secs

Asynchronous Error Free Secs

% Error Free Secs ,

Returns Result in the form - Validity Flag.
snnannnaEsnn (s = sign, n = number and [ =
Exponent) Flag = ¢ (Result Invalid). Flag
= | {Result Valid).

Only valid for Jitter resvlts

Jitter Hit Count

Jitter Hit Bit Count

Jitter Ratio Hit/Bit

Jitter Hit Seconds

Fitter Hit Free Seconds

Peak to Peak lJitter :
Returns Result in the Torm = Validity Flag,
smnnannnEsnn (s = sign, n = number and E =
Exponent). Flag = # (Result lnvalid). Flag
= 1 (Result Valid).




Remote Control

Setting RX Parameters (OUTPUT RESULTS)

Function

Mnemonic Code

Description

ANALYSIS RESULT

ALARM DURATION

RESULT

INPUT VOLTAGE

RESULT (DS1/DSIC)

MONITOR WORD
RESULT

"ANR? "

n=AVAIL or 1

n = UNAVALL o 2
n=S8EVERE ESor 3
n=ERROR_SEC or 4
n=MINUTES or 5

"ALDT n"
n=PATTERN or §
n = SUBR_FRAME or 2
a=DSE_FRAME or 3
a = DIGR_FRAME or 4
n =81 _FFRAME or 5
n= A8 _SICSor 6
n = INST_POWER or 7
n = SIGNAL or §

"RXL? n"
n = POSITIVE or |
u = NEGATIVE or 2

||MGN?I?

Message is invalid if both Measurement
Types (MTA & MTB) are HNTTER.

% Availability

% Unavailability

% Severe Error Secs

Y% Error Secs

% Degraded Minutes

Returns Result in the form - Validity Flag,
snaannnnnkEsnn (s =sign, n = number and E =
Exponent). Flag = # (Result Invalid). Flag
= 1 (Result Valid).

Pattern Loss

Subrate Frame Loss

DSi Frame Loss

Digroup Frame Loss

DSIC Frame Loss

AlS Seconds

Instrument Power Loss

Signal Loss

Returns Result in the form - Validity Flag,
snanannnksnn (s = sign, n = number and E =
Exponent). Flag = (Result lnvalid) Flag
=1 (Result Valid).

Peak +ve Voltage

Peak -ve Voliage

Returns Result in the form - Validity Flag
snnnnnanksnn (s = sign. n = number and E =
Exponent).

Only valid if RX Interface is DS or -DSIC.
Result is Voltage measured during the last
second. Flag is always | {(Valid),

Message is valid for DDS Primary Channel,
DDS Secondary Channel DSO Clear Channd
and PSDC,

Returns the § bit Monitor Word as 8
characters enclosed in double quotes,
preceded by a Validity Flag. ie Flag
"nnonnnon”, n o= @ or 1. Flag = @ (Result
invalid). Flag = 1 (Result Valid).
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Remote Control

Setting RX Parameters (OUTP UT RESU LTS)

Function

Mnemonic Code

Description

SIGNALING BITS
RESULT

ELAPSED TIME
RESULT

MJU BRANCH
SELECT CODE
RESULT

MIU HUB-1D RESULT

LATCHING
LOOPBACK
MAPCODE RESULT

"SGR?

"ELP?

E!‘BSC?II

"HUB? n*

1= PRESENT or |
n = PREVIOUS or 2

"MAPT

Is only valid when Measurement selection is
56 kbits PSDC or 4 kbits Datalink and
DSi/Digronp Framing is SF or ESF. If
Framing is SF, 2 Signaling Bits with 2 trail-
ing spaces("xx "} are returned. If Framing is
ESF, 4 Signalling Bits ("xxyy"} are returned.
Returns Result in the form - Validity Flag,
"xyy. x = @ or I, vy = @ or LLFlag = 8
(Result Invalid). Flag = | (Result Valid).

Returns the Elapsed Time since the start of
Measurement period. Returns Result in the
form - Validity Flag., Days, Hours. Minutes,
Seconds. Days = @ to 99, Hours = @ to 23,
Minutes = @ to 59 and Seconds = # 1o 59.
Flag = 8 (Result Invalid). Flag = 1 {Result
Valid).

Only valid if TX DDS Link Type (DLT) is
MULTI Returns the MJU Branch Select
Code, which is a confirmation from an
MJU following a Route Message (See TX
Parameters {DDS LINK TYPE), where the
MJU indicates which Branch has been selec-
ted. Returns Result in the form - Validity
Flag, n. n = ! to 4. Flag = @ (Result Invalid).
Flag = 1 {Result Valid).

Only valid if TX DDS Link Type (DLT)

is MULTL

Returns ID number of the present HUB
Returns 1D number of the previous HUB
Returns Result in the form :- Validity Flag.
. nn = B8 to 77{0ctall. Flag = @ (Resuit
invalid). Flag = 1 (Result Valid).

DDS Latched Loopbacks (S¢e LBT). Reads
the MAPCODE (Identity) of equipment that
has been looped using a DDS Loopback.
Returns Result in the form - Validity Flag.
n n=8orl Flag = B {(Result Tavalid) Flag
= 1 (Result Valid}.
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Remote Control

Miscellaneous Parametgrs (DATA LOGG'NG)

Function Mnemonic Code Description
LOGGING ON/OFF "LOG n"
n=0ITor @ (See LOD)
n=0ONor! (See LDV LEG,LECLET,LDG,LDT)
"LOG Y Returns state of LOG ie @ or 1.
LOGGING DEVICE LDV n"

LOG AT END OF
GATING

CONTENTS OF
END OF GATING
SUMMARY

ERROR RATIO
THRESHOLD FOR
END OF GATING
SUMMARY

n=HP 3787Bor |
n=1liPAB or 2
"LDVY
"LEG "
nt=0OFF or @
n=ALWAYSor 1
1= RATIQ or 2
"L'EG?H
"LEC K.,y,Z"
x=0Flor @
x = STLECTEID oy §

x=ALLor 2

y=QFF or @
y = SELECTED or 1

y=Ablor2

7=0UFor g
7=8SELECTED or 1

z=ALL or 2
"LEC™
"LET n"

HL E"I‘?k%

Internal Printer

External Printer. Only via RS-232-C.

Not allowed via HP-IB as HP 37878 would
need to be in Talk Only.

Returns state of LDV ie [ or 2.

No Summary at end of Gating pericd
Summary at end of every Gating
period{See LEC)

Summary at end of Gating when Error/Hit
Ratio exceeds threshold(See LEC.LET)
Returns state of LEG ie @ to 2.

Mo Measurement Results
Only those Measurement Results
selected on the RX Page
All Measurement Results

No Analysis Results

Only those Analysis Results selected
on the RX Page

All Analysis Results

No Alarm Duration Results

Only those Alarm Duration Resuits
selected on the RX Page

All Alarm Duration Results

Returns state of LEC ie "xyz’.
n = 2 to 7 representing an Error Ratio

of LOE-2 to 1LOE-7,
Returns the state of LET ie 2 to 7,
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Remote Control

Miscellaneous Parameters (DATA LOGGI NG)

Function Mnemonic Code Description

EXAMELE := To obtain a summary of
Selected Meagurement Results and
A1l Algrm Duration results on the
Internal PRrinter at the end of
each Gating period when the Error
R-’a.te bxceeds 1 in 10 million send
QUTPUT 707"L.0G ON;LDY HP 37878:
LEG RATIGLET 7; LEC 1,8,2"

1L.OG DURING "LDG n"

GATING n = OFF or # No Logging during Oating

ERROR RATIO
THRESHOLD FOR
LOGGING DURING
GATING

LOG ON DEMAND

n=ERR_SEC or HIT_SEC
or |

n=RATIQor 2

"LDGT

"LDT n"

LT

!lLODI?

When an Error Second or a Hit Second
(Opt 061 only) occurs.

When the Error Ratio or Hit Ratio (Opt
00! only) exceeds threshold(See LDT)
Returns state of LDG ie @ to 2.

Note =t is possible to have Logging During
Gating and Logging at End of Gating both
selected.

n =2 to 7 representing an Error Ratio
of 1BE-2 to 1.BE-7.
Returns state of LDT ie 2 to 7,

This message mimics the "PRINT’ key in
Local Mode and will cause the currently
setected set of resuits to be Logged on the
Internal Printer even i LOGGING is dis-
abled (LOG OFF). One of the following will
be logged - Measurement Results. Analysis
Resuits, Alarm Duration Resvlts. Monitor
Word Result or Input Voltage Result, LOD
provides the only remote method of
Logging the Monitor Word and Ioput
Voltage Results.
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Remote Control

Miscellaneous Paramet_ers (STO R E D pAN E LS & B E E P E R)

Function

Mnemeonic Code

Description

SAVE PANEL

PROTECT PANEL

RECALL PANEL

AUDIO CONTROL

"SAY n”
n=1toY

"PRP n"
= QFF or @
n=0Nor |

"PRP 7

HRCL n{l
n=@1w?y

erUD ﬂ"
n=0I'For@
n=0Norl

HAUD f?!t

Corresponds to non volatile Memory loca-
tions. The current instrument settings are
stored in the designated Memory location,
This is only possible if Write Protection is
OFF ie "PRP 8"

The state of Request Service (RQS), Alarm
Mask Registers 1 & 2 (AMI,AM2) and User
Defined Pattern {TRP) are not Saved by this
Message, nor recalled by the Recall Panel
Message (RCL).

Write Protection Off, SAV valid
Write Protection On. SAYV invalid
Returns state of PRP ie f or 1.

Corresponds to non volatile Memory loca-
tions. Location @ holds the instrument
DEFAULT settings and cannot he used
when saving settings. The instrument set-
tings stored in the designated Memory loca-
tion are recalled and the instrument con-
figured according to those settings.

Only sounds onn User Error
Sounds on User & Bit Errors, & Alarm
Returns state of AUD ief or L
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Remote Control

Miscellaneous Parameters (D ISP LAYS SEL ECT)

Function

Mnemonic Code

Description

TX/RX DISPLAY

MEASUREMENT
DISPLAY

"TRS n"
n=TXor ]
n=RX ar 2

"TRS 7

"MDS n"
n=RESULTS or 1
ne= ALARMS or 2
n=DIT_MONor ]
n=INP_LEVor 4
n= ANALYSIS or 3

"MDST

Display TX Parameters
Display RX Parameters
Returns state of TRS ie | or 2.

NOTE - This Message does not change the
programmed measurement.

This Function is still available via Front
Panel Keys when the HP 3787B is under
Remote Control,

Display Measurement Results
Display Alarm Durations
Display Monitor Word

Display Input Voltage

Display Analysis Results
Returns state of MDS ie 1 to 3.

NOTE - This Message does not change the
programmed measurement.

This Function is stili available via Front
Panel Keys when the HP 3787B is under
Remote Control.

Results & Analysis are not valid when
receiving -

Framed DS1C with Framed Digrobps

DS Secondary Channei + RDT Protocol

56 kbits DSOB with DDS Codes

Bit_Mon is only valid for DDS Secondary
Channel, Meas. Select DSO or PSDC
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Remote Control

Common Capability Messages

Function Maemonic Code Description

CLEAR "CLR" Clears all instrument errors and fiushes all
buffers without changing the programmed
measurement -
All Buffers Flushed
Stops Asserting SRQ
Sets "RQS 32(ERR)
Clears Error Register
Clears Status Registers A & B. (If the
HP 3787B is Gating, GIP Bit 12, of Status
Register A is not affected)
Sets ready Register to 1

CONFIGURATION "CON? Reads the instrument settings in Block for-

) mat (IEEE Standard 728 #H). The settings
can then be stored in the controller. At a
Iater date the instrument can be returned to
"CON "Block$ those settings, vsing "CON ":Block$

EXAMPLE 3% To Storé Settings
DIM Block$[2608]
OQUTPUT 707;"CONM™
ENTER 707:Block$
To return to Stored Settings
QUTPUT 707;"CON";Block$

ERROR CODE "ERR™ Reads the instruments Error Register, which
containg an integer in the range -32,768 to
32,767, (See Appendix D for list of Error
Codes), The Error Register is cleared by
ERR?, RST. CLR. Device Clear and
Selective Device Clear.

IDENTIFICATION o™ Returns "HP 3787B"




Remote Control

Common Capability Messages

Function Mnemonic Code Description

KEY QUERY "KEY? Returns an integer in the range 1 to 12 .
which represents the last Front Panel Key
pressed. If no Key has been pressed since the
last time the Message was issued @ is
returned.
# = NOKEY PRESSED
I = PAGE/INDEX
2 = EXECUTE
i = UP CURSOR
4 = SINGLE ERROR
5 = PRINT
6 = PAPER
7 = LEFT CURSOR
§ = RIGHT CURSOR
9 = START/STOP
18 = DOWN CURSOR
Il = PREVIOUS/DECR
12« NEXT/INCR

LOCAL "LCL" RS-232-C only. Clears Loca! Lockout and
returns HP 3787B to Local Control

OPTION QUERY "OPTY Returns § or 1 to indicate presence/absence
of Jitter Option.
@ = No Jitter Option
I = Jitter Option Fitted

READY CODE "RDYM Returns the status of the READY
REGISTER which is weighted as follows =
I RAC (Ready to Accept new Command)
2 OST (Not used in the HP 3787B)
4 AQC (All Operations Complete)
NOTE ~ AOC is always @ as the HP 37878
is only capable of exccuting one Comunand
a lime.
8 DRO {Data Ready for Output) _
The Ready Register is set to | by RDY
CLR, RST., Device Clear and Selective
Device Clear.

REVISION DATE "REV™M Returns the Firmware Revision Date and

the latest applicable Codes and Format Date
in the form "yyww,yyww". vy represents the
YEAR from 1968 and ww represents the
WEEK {range 1to 52)jc 2721 mwans 1987
Week 21
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Remote Control

Common Capability Messages

6-54

Function Mnemonic Code Description
REQUEST SERVICE "RQS n" Not included in Saved Panel
B = NONE or 8 No SRQ
n=RQCor | Not used. always ¢
n=PWRor 2 Not used, always §
n="FPSar 4 Front Panel Key has been pressed
n=LCLor8 Power has Cycled
n=RDY or 16 Data Ready for Output
ne=ERR or 32 Error has occurred
n = ROS or 64 SRQ generated
n=MSGor 128 Not used, always 8
n=EOGor 256 End Of Gating
n= ALt or 512 Alarm Change, Alarm Register 1
n=AlL2or [624 Alarm Change, Alarm Register 2
n=LOGor 2044 Data Logging has occurred
n = GIP or 4896 Gating in Progress
n = OFF Disables all reasons for SRQ but
remembers stored Mask,
n=ON Enables reasons for SRQ as determined by
the Mask setting. 1If "RQS ON" is not
preceded by "RQS OFF" will default to
"ROS ERR"(32).
"RQS™ Returns state of RQS ie § to 8191,
1f putiiple reasons for] The Service Request Mask (RQS) is used to
SRQ are required the) determine the reason or reasons for issuing a
Message can kel SRQ. The SRQ Mask Bit Map is tdentical to
specified in 3 ways - Status Register A Bit Map (See Status
Reporting, Table 6-3).
1. A list of integers ie
"ROS 32.256.512,1424" The Mask is set to 32 (ERR) by CLR, RST,
Device Clear and Selective Device Clear,
2. A list of mnemonics
ie "ROS ERR.EOG,
ALLAL2"
3. A single integer ie
"RQS 1824" (1824 = 32+
256+512+1024)
REMOTE "RMT" RS§-232-C only. Sets the instrument to
Remote with Local Lockout.




Remote Control

Common Capability Messages

Function Mnemonic Code Description

RESET "RST" Sets the instrument to the Default condi-
tions {See Appendix E} -
Clears all results
Stops Gating
Stops asserting SRQ
Flushes all Buffers
Sets RQS to 32 (ERR)
Clears Error Register
Clears Status Registers A & B
Clears Alarm Status Registers | & 2
Sets Ready Register to |
Sets Key Register to 8

STATUS REGISTER A STAT™ Returns an integer in the range @ to 8191
representing the contents of Status Register
A. For weighting See RQS.  Register is
cleared by RST.

STATUS REGISTER B "STB™ Returns an integer in the range @ to 255

representing the contents of Status Register
Bie the STATUS BYTE. Weighting is as fol-
lows -

! (End Of Gating)

2 (Alarm Change)

4 (Front Panel Key has been pressed)

& {(Power has Cycled)

6 {Data Readv for Output)

32 (Error has occurred)

64 (SRQ generated)

128 {Data Logging has occurred)

The Register is cleared by CLR, RST, Device
Clear and Selective Device Clear,
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Remote Control

Common Capability Messages

Functicn

Mpnemonic Code

Description

USER CONFIDENCE
TESTS

"TST n"
t=CTRL_ROM or 2
= CTRL_RAM or 3
tr=CRT_CTRL or ¢
n=RTCar 11
n=PGAort3
n=0D8{or |4
n=081Cor I5
n=D8G_CPUor 16
n=DS0_ROMor 17
n=DS0_RAMor I8
n=DSI_IF or }9
0= DSO_IF or 26
n=PAor2i
n = PRINTER or 24
n=JITTR or 25
ne LEVEL or 26
n=D0O_EXIT or 28

Control CPU ROM CRC
Controi CPU RAM
CRT Controller
Real-Time Clock

Pattern Gate Array.

DS1 Gate Array

DSI1C Gate Array
DSG/CTRL CPU Comms
DSO CPU EPROM

DSO CPU RAM

DS1/1C Loopback

DS0 Loopback

Protocol Analyzer PLLS
UP] Printer

Jitter Option

Level Detector

End Tests (Warmstart)

The instrument performs the User
Confidence test specified. The error register
should then be read. A respounse of 8 to
"ERR?" signifies a PASS. A response of 106
to "ERR?" signifies a failure,

After "TST n" Message "IST DO_EXIT" must
be issued to return the HP 3787B to normal
operation. "TST DO_EXIT" causes a full
Warmstart of the HP 37878 which takes 2
to 3 seconds. At the end of this period the
HP 3787B returns to the LOCAL state.
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Remote Control

Status Reporting

The HP 3787B contains 6 Registers which can be interrogated. Status Registers A & B: Alarm Registers | &
2; Ready Register and Error Register.

To determine the current status of the HP 3787B you must interrogate the Primary Status Byte register
(Status Register B). Three methods of of interrogation are available via the HP-IB, but only one method is
available via the RS-232-C. Table 6-1 lists the three methods and their availability according to the remote
.interface selected -

Table 6-1. Status Reporting

Methods Of Interrogation HP-IB RS-232-C
Interface Interface
Poll using STB? (Common YES YES
Capability Message)
Repeated Serial Poll (SPOLL) YES NO
Poli using a Service Request YES NO

Interrupt routine.

Service Request interrupt Routine
» Select the condition(s), under which you require the HP 3787B to Request Service by
using the Common Capability Message RQS,

» . Specify the action to be taken when the HP 3787B issues an Interrupt by using the con-
troller dependent ENABLE INTR and ON INTR (Basic) statements.

+ Acquire the Primary Status Byte using the SPOLL (Basic) statement.

NOTE

An example of a Service Request Interrupt routine ocecurs in the DSI Loopback
Application Program. (Lines 100, 320 and 2090 to 2140)

Poll Using STB?
¢ Select the condition(s), under which you requite the HP 3787B fo Request Service by
using the RQS message.

o Enter a Waiting loop and acquire the Primary Status Byte using the STB? message.
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Remote Control

Primary Status Byte

The Primary Status Byvte returned in response to a serial poll or STB? is the contents of Status Register B -

Bit 7 Bit 8 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

LOG | RQS | ERR | RDY | LCL | FfPS | ALC | EOG

Table 6-2. Primary Status Byte

Bit Decimal Description
Value
7 128 Logging has occurred - This Bit is set when Data Logging occurs. Cleared by

Device Clear, Sefective Device Clear, RST, CLR and any Message that causes
Resulis to be output

6 64 ReQuest Service - This Bit is set if an SRQ is generated for any reason.
Cleared by Device Clear, Setective Device Clear, SPOLL. RST, CLR and STB.

5 32 Error has occurred :- This Bit is set when an Error occurs, Cleared by Device
Clear, Selective Device Clear, RST, CLR and ERR?.

4 16 Ready - This Bit is set when a Program Méssage causes the HP 37878 to out-
put Data and is cleared when the HP 3787B has finished cutputting Data,

3 8 Local ;- This Bit is set when the Power has cycled. Cleared by Device Clear,
Selective Device Clear, RST, CLR, STB? and STA?,

2 4 Front Panel Service - This Bit is set when a front panel Key is pressed. Cleared
by Device Clear, Selective Device Clear, RST, CLR and KEY?.

] 2 Alarm Change - This Bit is set when an Alarm, which has been specified using
an AMI/AM2 Program Message, (Alarm Mask Status) causes ALI or AL2 in
Status Register A to be set. Cleared by Device Clear, Selective Device Clear,
RST, CLR and AL1? or AL22

0 1 End Of Gating - This Bit is set when the HP 37878 reaches the end of its
gating period, irrespective of the type of gating. Cleared by Device Clear,
Selective Device Clear, RST, CLR, STR and any Message that causes Results to
be output.
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Request Service Mask

The HP 3787B has the capability to request service on the occurrence of any of the events recorded by
Status Register A. The setting of the RQS Mask determines the events which will cause an interrupt. The
RQS Mask, whose Bit map is identical to Status Register A Bit map, is set using the RQS Message -

Bit 15 Bit

14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

o | o | o | 6P | to6 | A2 | ALt | EOG

Bit 7 Bit

6 Bit 5 Bit 4 Bit 8 Bit 2 Bit 1t Bit O

0 | Ras

| ERR | RDY | tct | FPS | 0 | ©

Table 6-3. Request Service Mask

Bit

Decimal
Value

Description

12

1

10

4096

2048

1024

512

256

Gating In Progress - This Bit indicates the current state of the Gating. [s set
when Gating starts (Delay of 100 to 200mS before this bit is set) Cleared when
Gating ends or by R8T,

Logging has occurred - This Bit is set when Data Logging occurs. Cleared by
Device Clear, Selective Device Clear, RST, CLR and any Message that causes
Results to be output,

Alarm change 2 = This Bit is set when any Bit in Alarm Status Register 2
changes state, providing the appropriate mask bit is set in Alarm Mask Register
2. Cleared by Device Clear, Selective Device Clear. RST, CLR and AL2?

ALarm change | - This Bit is set when any bit in Alarm Status Register |
changes state, providing the appropriate mask bit is set in Alarm Mask Register
1. Cleared by Device Clear, Selective Device Clear, RST, CLR and ALI?Y.

End Of Gating - This Bit is set when the HP 3787B reaches the end of its
gating period, irrespective of the type of gating. Cleared by Device Clear,
Selective Device Clear, RST, CLR, STR and any Message that causes results to
be output. Maximum 100mS delay before this bit is set.
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Table 6-3. Reguest Service Mask {continued)

128

64

32

16

Not Used.

ReQuest Service - This Bit is set if an SRQ is generated for any reason.
Cleared by Device Clear, Selective Device Clear, SPOLL, RST, CLR and STB?,
Error :- This Bit is set when an error occurs. Cleared by Device Clear, Selective
Device Clear, RST, CLR and ERR?. ‘

Ready - This bit is set when a Message causes the HP 3787B to outpnt Data
and is cleared when the HP 3787B has finished outputting Data. (Is a divect

refiection of the DRO bit of the Ready Register).

Local = This Bit is set when the Power has cycled. Cleared by Device Clear.
Selective Device Clear, RST, STA? STB? and CLR.

Front Panel Service - This Bit is set when a front panel Key is pressed. Cleared
by Device Clear, Selective Device Clear, RST, CLR and KEY?,

Not Used.

Not Used.
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Alarm Registers

The HP 3787B has the capability to capture all events in the Alarm Status Registers and issue a Service
Request. In order to issue an SRQ the Alarm Mask Register(s) must be set using the AMI and/or AM2
Messages. In addition the, RQS Mask must be set to enable bit 9 {AL1) and/or bit 10 (AL2). The HP 37878
will then issue an SRQ when any Alarm specified by AMI and/or AM2 changes state. Alarm Status
Registers are not Latched ie they contain instantaneous values . Alarm Status Register | is updated every

100mS and Alarm Status Register 2 is updated every second. The Bit maps of the Mask and Status Registers
are identical -

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

o | o | o0 | ERR | YAL | XBT | AIS | FLB

Bit 7 Bit B Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ©

FL1 | MFA | FLC | ¢to | CLt | sSLo | SL1T | PAT

Table 6-4. Alarm Status Register 1

Bit Decimal Description
Value
12 4096 Error - Set when an Error/Hit has occurred.
il 2048 Yellow ALarm - Set when Yellow Alarm has occurred.
10 1024 X-Bit - Set when X-bit Alarm has ocourred.
9 512 AS :- Set when AIS Alarm has occurred,
8 256 Frame Loss B - Set when DSOB Subframe Sync Loss has occurred.
7 128 Frame Loss | = Set when DS1 Frame Sync Loss has occurred.
6 64 MultiFrame Alignment - Set when DS Multiframe Aiiénmem Sync Loss has
occurred.
5 32 Frame Loss C - Set when DSIC Frame Sync Loss has occurred.
4 16 Clock Loss § - Set when DSO External Clock Loss has occurred,
3 8 Clock Loss 1 - Set when DSI External Clock Loss has occurred.
2 4 Signal Loss @ - Set when DSOA/DSOB Signal Loss has occurred.
1 2 Signal Loss | - Set when DSI or DSIC Signal Loss has occurred.
0 i Pattern - Set when Pattern Sync Loss has occurred.
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Bit 7 Bit 8 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ©
o | 0 | 0 | 0 | 0 | SLI | SLL [ StH
Table 6-5. Alarm Stafus Register 2

Bit Decimal Description
Yatue

2 4 Signal Level Imbalance - Set when Signal Level is imbalanced.

1 2 Signal Level Low - Set when Signal Level is low.

0 i Signal Level High - Set when Signal Level is high.

Additional Registers

The READY and ERRQOR Registers are also available for interrogation in the HP 37878,

Ready Register

The Ready Register indicates the readiness of the HP 3787B to accept or ouiput Data and can be inter-
rogated by using RDY? By setting the RQS Mask bit 4 the HP 37878 will issue an SRQ when bit 3 of the
Ready Register is set ie Data Ready for Output.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 git 0
¢ | 0 0 f 0 i DRO | 0 | © ] RAC
‘Fable 6-6. Ready Register
Bit Decimal Description
Value

3 8 Data Ready for Output - This Bit is set when a Message causes the HP 3787B
to output Data and is cleared when the HP 3787B has finished outputting
Data.

o ] Ready to Accept new Command ~ This Bit is set when the Parser has com-

pleted Parsing a Message and passed it on to the Executor. Cleared on the
receipt of the next Message.
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Error Register

The Error Register contains a 16 Bit signed Integer which signifies the Error Number corresponding to the
first Error to occur since the register was last cleared. The Error Register can be interrogated using the
ERR? Message. The register is cleared by Universal Device Clear, Selective Device Clear, RST, CLR and
ERR?. Details of all Error Numbers are given in Appendix D of this Manual.
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Demonstration Programs

The following Programs demonstrate some measurement applications of the HP 3787B.
. DSl Fixed Loopback
* Alternating QOCU Loopback

s Dataport DS! to DSO

DS1 Fixed Loopback

This Program configures the HP 3787B to the DSI Fixed Loopback condition and Actuates the Loopback.
The Loopback is verified by checking that Pattern Loss Alarm clears (ie Pattern Sync) within 20 Seconds of
the Loopback code being transmitted.

Three Logic Error Counts are made over a Gating Period of 15 Minutes each. According {o the results ob-
tained the following actions are taken :-

All 3 Counts < 21 Line PASS
All 3 Counts > 20 Line FAIL
1 Count > 20 See RE_ RUN
2 Counts > 20 See REPEAT

RE RUN: If 1of 3Counts is > 20 makes one more Logic Error Count over a 15 Minute Gating
Period. According to the result obtained the following actions are taken -

Count < 21 Line PASS

Count > 20 See REPEAT
REPEAT : If 2 of 3 Counts are > 20 or 1 of 3 Counts and RE_RUN are > 20 then the Loopback is

released. The HP 3787B is configured to the DS! Fixed Loopback condition and the
Loopback Actuated. The Loopback is verified as before and 3 Logic Error Counts are made
over a Gating Period of 15 Minutes each. According to the resuits obtained the following
actions are taken :-

All 3 Counts <20 i Line PASS
Any | or more Counts > 21 Line FAIL

| NoTE |

The DS1_Ib_set_up subroutine used in this Program envisaged SF Framing, AMI
Coding, the PRBS with a 14 Zero limit and the DS1 Clock being provided by the HP
37878,
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10

20

30

40

50

60

70

a0

90

100
110
12¢
13¢
140
150
160
170
180G
190
296
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
L34
AL
410
420
430
440
450
460
470
480
490
500
510
520

OPTION BASE 1
t

CLEAR 7
PRINTER 15 1
Erd _cf_gating=
D_dts=707

fIM Results(3)
bDIN Pass(3)
REMQTE 7
ENABLE INTR 7;

Resmote Control

{ASSIGNS D1ISPLAY AS PRINTER
0

2

ON INTR 7 GOSUB Check status !DETECT OCCURRENCGE OF INTERRUPT
GOSUB sl _Lb_set_up 1THIS SUBROUTINE WILL VARY DEPENDENT ON

Time=TIMEDATE

ITHE USERS EQUIPMENRT

GOSUB Start_check VCHECK LOOPBACK SUECESS

PRINT YPATTERN

SYNC HAS BEEN GAINED WHICH SUGGESTS THE LOOPBACK 1S GOCD.7

PRINT "THE PROGRAM CONTINUES AND MAKES ERROR COUNTS OQVERM

PRINT "THREE 1
PRINT 1 #

FOR t=1 10 3
GOSUB Stari_me
GOSLUB Waiting
GOSUB Results
NEXT L

GOSUB Value_re
S805U8 Evaluate
GOSUS Print_re
GOTO Fini

Ds1_th_set_up:

RETURR

Start_check:

5 MINUTE GATING PERIODS®

as 1START MEASUREMENT
{WAIT FOR END OF GATING
1TAKE RESULTS

3 PCONVERT EACH RESULT TC PASS/FAIL
_res FEVALUATE PASS/FAIL
s FPRINT RESULTS

EPROGRAM END

i

QUTPUT D_dts;"RUS EOG,ERRY 1 INTERRUPT ON VEND OF GATINGY
LAND VERROR®

OQUTPUT D_dts;"RIN BS1;i1L AUTO;RIC AMI;RIF SF;RMS RS

CUTPUT D_dts;*RDT PATTERN;RCD PRBS_Z0;RZL ON;MTA LOGECH

QUTPUT B_dts;"MOD TXERX;TIN DS1;TCL INTERNAL;TCD AMI;TIF SEu

GUTPUT D_dts;®TSL DS1;LBT DST;ALT OFF;TDT PATTERN;EAT OFF®

QUTPUT D_dts;"aALBY YACTUATE LOOPBACK

1¥ TIMEDATE>Time#20 THEN
PRINT MPATTERN LOSS 20 SECONDS AFTER END OF LCOPBACK CORE"
PRINT PSUSPECT LOQPBACK UNSUCCESSFULLY

PRINT " ®

6OTO Fini
END IF
BUTPUT D_dts;mALtzY INTEROGATE ALARM MASK
ENTER D _dts;F FFOR PATTERN SYNC

IF BITCF,0) THEN
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530 G0TO Start_check

540 ELSE

350 ISET SINGLE GATING 15 MINUTES

560 QUTPUT 2 _dts;"GTY SINGLE;GPROG,00,15, 00"

570 END IF

580 RETURN

Lo 1 I B T T T T T T T T T
L L R R T T T T T T S S S i
610 Waiting: !

620 IF End_of gating=0 THER

630 GOTO Waiting

649 ELSE

659 END IF

660 RETURN

6?{] Frorrmemmmi e B T B kL L N N
[+ %11 I R L L IR : ....................................................
650 Start_meas: !

700 QUTRUT D_dtg:"STR" 1START GATING

710 End of gating=0

726G ENABLE INTR 7;2

730 RETURN

%1 B T e e e et aeae e
- ¢ T R T I T T
760 Results: i '

770 QUTPUT D_dts;"RSA? COUNTN

780 ENTER D_dts;T(L}),Results{l) [IT(L) CONTAINS VALIDITY FLAG
790 RETURN

F2 1034 I I I I T T T T T T T P
B‘;{} I LT T TR T T T T T T T T T A POV VA
820 value res: !

830 FOR L=1 70 3

840 SELECT Resutts{(Ly

8590 CASE <21

860 Pass(L)=1

870 !

880 CASE ELSE

896G Pass(L}=D

900 END SELECT

910 NEXT ©

Q920 Pass_valuesPass(1)+Pass(2)+Pass(3) [PASS VALUE = 0 TO 3
938 RETURN

94{} ! ...........................................................................
LS s I L R L L L U R e
960 Evaluate_res: !

970 SELECT Pass_value

2840 CASE 3

9%9 PRINT YALL THREE COUNTS HAVE REGISTERED < 21 ERRORS™
1600 PRINT HTHE LINE HAS PASSEDY

1010 FRINT # h

1620 RETURN

1630 t

1640 CASE 2

1050 © PRINT M"ONE ERROR COUNT HAS REGISTERED > 20 ERRORS.®
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1060
1073
108¢
1090
- 1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
14890
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580

PRINT “ONE FURTHER RUN WILL BE MADE *
PRINT " n
GOTO Re_run
!
CASE 1
PRINT "TWD ERROR COUNT RUNS HAVE REGISTERED > 20 ERRORS®
PRINT MALL THREE ERROR LOUNT RUNS WILL BE REPEATED™
PRINT #
GOSUB Print_res
GOTO Repeat
'
CASE ©
PRINT MALL THREE ERRCR COUNT RUNS HAVE REGISTERED®
PRINT "> 20 ERRORS. THE LINE HAS FATILED®
PRINT # 0
RE TURN
END SELECT

Re_run: ! USED [F 1 GF THREE ERROR COUNTS IS > 20
GOSUB Print_res
GOSUB Start_meas
GOSUB Weiting
QUTPUT D_dts;"RSA? COUNT™
ENTER D_dts;T(1},Re_run_res boT¢TY CONTAINS
IF T(1)=0 THEN v OVALIRETY FLAG
PRINT "RE-RUN RESULT INVALID®
ELSE
!
SELECT Re_run_res
CASE <2%
PRINT WERROR COUNT < 21 LINE PASSED
PRINT » @
PRINT HERROR COUNT
PRINT ¢
GOTO Fini
!
CASE >2D
PRINT MERROR COUNT » 20. FULL TEST WILL BE REPEATED"™
PRINT ®MERROR COUNT = ¥;Re run_res
PRINT » &
GOTO Repeat
END SELECY
END IF

H

":;Re_run res

]

Repeat: ! USED 1f 2 GF 3 ERROR COUNTS ARE > 20 ; OR
t 1 OF 3 ERROR COUNTS 1S »20 & RE-RUN 1S >20
GOSUB Bsi_Lb set_up
Time=TIMEDATE
GOSUB Start_check
PRINY SPATTERN SYHNC GAINED. SUGGESTS THE LOOPBACK 1§ GOODM
PRINT HTHE PROGRAM CONTINUES AND REPEATS THE FULL TEST®

Remote Control
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1590 PRINT u n

16006 FOR L=1 7O 3

1610 GOSUB Start_meas

1620 GOSUS Waiting

1630 G0SUB Results

1640 NEXT L

1650 GOSUB Value_res

1660 SELECT Pass_velue TEVALUATE PASS/FAIL

1676 CASE 3

1680 PRINT "ALL THREE ERROR CCUNTS REGISYERED <21 ERRORS®
1690 PRINT "THE LINE HAS PASSED®

1700 PRINT = o

1710 ¢

1720 CASE ELSE

1730 PRINT "1 OR MORE ERROR COUNTS REGISTERED >20 ERRORSH
1740 PRINT “THE LINE HAS FAILED™

1750 PRINT * #

1760 END SELECT

1770 !

1780 GOSUB Primt_res

1790 GOTO Fini

FE T4 1 B T T T T T T T
L E 3 T3 T T T T T T T T T T
1820 Print_res: !

1830 IF T(%)=0 THEN

1840 PRINT MRESULT 1 INVALID®

1830 PRINT »®

1860 ELSE

1870 PRINT “ERROR COUNT 1 = M";Results(l)

1880 PRINT un

1890 END IF

1990 H

1910 1F T(2)=0 THEN

1920 PRINT ®RESULT 2 INVALID®

1930 PRINT #u

1940 ELSE

1950 PRINT ®ERROR COUNT 2 = “;Results{2)

1960 PRINT uu

1970 END IF

1980 1

1990 I¥ T{3)=0 THEW

20 PRINT "RESULT 3 INVALIDH

2010 PRINT un

2020 ELSE

2030 PRINT PERROR COUNT 3 = ";Results(3)

2040 PRINT & #

2050 END IF

2060 RETURN

P 1+
2 T TR T
2090 Check_status: '

2100 Status=SPOLL(D_dts)

£110 IF B17{Status,0) THEN End of gating=1
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1F BiT(Status,3} THEN &0TO Error_read
EMABLE INTIR 7;2
RETURN
! ..........................................................................
! ..........................................................................
Error_read: !
OUTPUT B_dts;HERR2?Y
ENTER D_dts;Error_no
PRINT “ERROR NUMBER = P Error no
G0TO Fini
| e wmeaceomasassnussmnsrnasaameantdnnssdssanmanm  nanenmesemoaues S UL
! ..........................................................................
Fini t
QUTPUT D_dts;"RLBY {RELEASE LOCPBACK
WAIT 20 JALEOWS 20 SECONDS FOR LOOPBACK
{70 BE RELEASED
PRINT ¥PROGRAM END®
END

Remote Control
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Alternating OCU Loopback

This Program configures the HP 3787B to the Alternating OCU Loopback condition. The Interface is at
D51 with Insert at DSOA. The Loopback is actvated, and verified by checking that the Partern Loss Alarm
clears (ie Pattern Sync) within 20 Seconds of the Loopback code being transmitted.

Measurements of Logic Error Count and % Error Free Seconds are made over a 13 Minute Gating Period
and the results printed.

NOTE

The Alt_Ib_set up subroutine in this Program was devised for a Channel bank with
SF Framing, with the OCU in Timeslot 12 and No HL96NY card present.

10 CPTION BASE 1

20 !

30 CLEAR 7

40 PRINTER IS 1 'ASSIGNS DISPLAY AS PRIKNTER
50 End_of _gating=0 'SET END OF GATING *FLAG!

60  D_dts=707
70 REMOTE 7

80  ENABLE INTR 7;2

90  ON INTR 7 GOSUB Check_status !DETECT OCCURRENCE GF INTERRUPT

100 GOsSUB Alt_ilb_set_up ITHIS SUBROUTINE WILL VARY DEPENDENT ON
110 ITHE USERS EQUIPMENT

120 Time=YIMEDATE

130 GOSUB Starti_check |CHECK LOOPBACK SUCEESS

140 PRINT "PATTERN SYNC HAS BEEN GAINED WHICH SUGGESTS THE LOOPBACK IS &0Q0DY
150 PRINT “THE PROGRAM CONTINUES AND MEASURES ERROGR COUNT AKND % ERROR FREEW
160 PRINT “SECONDS OQVER A 15 MINUTE GATING PERIOD®

170 PRINT un
180 GOSUB Start meas ISTART MEASUREMENT

190 GOSUB Waiting IWATT FOR END OF GATING

200 G0SUB Results 1TAKE RESULTS

210 GOSUB Print_results IPRINT RESULTS

220 GOTO Fini 1PROGRAM END

230 STOP

240 g
250 ! .........................................................................
260 Alt_lb set up: !

270 ' QUTPUT B_dts;"RQS ECG,ERR® IINTERRUPT ON “END OF GATINGH
280 EAND ERRUR

290 QUTPUT D_dts:"MOD TX&RXGRIN DS1:11L AUTG;R1IC AMI;RTF SE&
300 OUTPUT D_dts;"RMS DSOA;ROR 3;RTS 12;RDC PRIMARY™

310 QUTPUT O_dts;"RDT PATTERN:RCD PRBS_2047;RLD LOOP;MTA LOGICY
320 DUTPUT D_dts;"MBS DSOA;MTB LOGIC;TIN DS1;YCO AMI;TIF SEW
330 OUTPUT D _dts;"TCL LOOPED;TSL DSOA;TTS 12;TOR 3;DLT SINGLE®
340 OUTPUT D_dts;"LBT ALT_OCU;HLP NC;TRD PRES_2047;EAT OFF®
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350
3560
370
3ac0
90
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
589
590
660
610
620
630
6460
650
660
670
680
690
ea
710
720
730
740
750
760
770
780
7%0
800
810
820
830
84¢
850
850
870

CUTPUT D_dts;"ALB" IACTUATE LOOPBACK
RETURN

Start check: t
IF YTIMEDATE>Time+20 THEN
PRENT YPAYTERN LOSS PRESENY 20 SECONDS AFTER LOOPBACK CODE™
PRINT M"SUSPELT LOOPBACK UNSUCCESSFULY
PRINT
GCTO Fini
END IF
OUTPUT b _dts;"AL1?Y ITNTERROGATE ALARM MASK
ENTER D_dts;¥F LFOR PATTERN SYNC
IF BIT(F,0) THEN
G070 Start_check
ELSE
ISET SINGLE GATING 15 MINUTES
QUTPUT D_dts;"GTY SINGLE;GPR GO,00,15,00"
END IF
RETURN

IF End_of_gating=0 THEN
GOTO Waiting FWAIT FOR END OF GATING
ELSE

ERD IF

RETURN

Start_meas: 1
QUFPUT D_dts;"STRY ISTART GATING
End_cof gating=0
ENABLE INTR 7;2
RETURN

Resuits: 1
QUTPUT D_dts;“RSA? PER_EFs®
ENTER D _dts;7,Result_a 1T CONTAINS VALIDITY FLAG
DUTPUT D_dts;“RSE? COUNTY
ENTER D_dts;S,Result b S CONTAINS VALIDITY FLAG
RETURN

Print_results: |

IF 7T=0 THEN
FRINT "RESULT A INVALIDY
PRINT un
ELSE
PRINT "% E.F.S. = %;Result_a
PRINT ¢

END IF

Remote Control
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880G !

B90 JF 8=0 THEN

900 ' PRINT HRESULT B INVALIDY

910 ' PRINT nu

920 ELSE

930 PRINT “Frame Error Count = M:Resuit_b

940 PRINT W0

@50 ERD iF

960 RETURN

9?0 | I T T T T T T T I TR I T T T IR
7 T
990 Check _status: t

1000 Status=SPOLL(D dts)

1010 IF 8iT(5tatus,0) THEN End of gating=l

1020 IF B1T(Status,5) THEN GOTO Error_read

1030 ENABLE INTR 7;2

1040 RETURN

L0 I T T
106[3 | B A I TR A A L L TR TR S P I
1070 Error_read: t

108D OQUTPUY D _dts;"ERR?H

1090 ENTER D_dts;Error_no

1100 . PRINT "ERROR NUMBER = ®:Error_no

1110 GOTO Fini

120 1evommrmasmnanaaancaransssnes et aaaaaa
T . T
1140 Fini: 1

1150 QUTPUT D_dts;“RLBY IRELEASE LOOPBACK

1160 WAIT 20 TALLOWS 20 SECONDS FOR LOOPBACLK
1178 . 47O BE RELEASED

1180 PRINT "PROGRAM ERKD ¥

1190 ERD
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Dataport DS1 to DSO

Remote Control

This Program configures the HP 3787B to transmit at the DS] Interface level with insert at DSOA and
recelve at the DSOA Interface Level. The connection is verified by checking that the Pattern Loss Alarm
clears (ie Pattern Sync) within 5 Seconds of the connection being made.
Measurements of DSOA Logic Synchronous Error Seconds and DS! BPV Error Ratio are made over a I3
Minute Gating Period and the results printed.

10
20
30
40
50
60
70
80
%0
140
110
120
130
140
150
160
179

180,

190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

The Data_port subroutine in this Program was devised for a Chanuel bank with S5F

Framing, and the Dataport in

Panel of the HP 37878,

OPTICN BASE 1

H

CLEAR 7

PRINTER IS8 1
gEnd_of_gating=0
DiX Ratio$[100]
b_dts=707
REMOTE 7

ENABLE INTR 7;2
ON INTR 7 GOSUB Check_status
GOSUB Bata_port

Time=TIMEDATE
GOSUB Start_check

Timestot 10. The DS0O Clock was connected to the Rear

TASSIGNS DISPLAY AS PRINTER
ISET END OF GATING 'FLAG!

IDETECT OCCURRENCE OF INTERRUPT
ITHIS SUBROUTINE WILL VARY DEPENDENT
10N THE USERS EQUIPMENT

TCHECK CONNECTION SUCCESS

PRINT YPATTERN SYNC HAS BEEN GAINED WHICH SUGGESTS THE CONNECTION IS GOOD™
PRINT "THE PROGRAM CONTINUES AND MEASURES SYNCH ERROR SECONDS AND®
PRINT VBPV ERROR RATIO OVER A 15 MINUTE GATING PERIOD."

PRINT nH

GOSUB Start_meas
GOSUB wWaiting

GOSUB Results

GOSUB Print_results
G0IC Fini

§TOP

Data_port: i

1S5TART MEASUREMENT
IWAIT FOR END OF GATING
1TAKE RESULTS

IPRINT RESULTS

1PROGRAM END

SUTPUT D_dts;"RAS EDG,ERR" IINTERRUPY ON '"END OF GATINGY

LAND “ERRORM

QUTPUT D_dts;"MOD TX&RX;RIN DST;11L AUTO;R1C AMI;R1F-SFY
OUTPUT D_dts;"RMS DSDA;RTS 10;ROR 3;RDC PRIMARY;DEC ON®
QUTPUT D_dts;YRDT PATTERN;RCD PRBS_2047;RLD NO_LOOP"
OUTPUT D_dts;"MTA LOGIC;MBS DST;MTB BPV;TIN DSGA;TAM DSX¥
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340 QUTPUT D_dts;"TDC PRIMARY;TOR 3;DCS REAR;DLT SINGLEY

350 QUTPUT D_dts;"LBT KONE;TOT PAfTERN;TRD PRBS_2D47;EAT OFFY
360 RETURN

370 R I R R R A I A A i I I I LI I S L B
389 [ T T L e IR I I
390 Start_check: !

404 IF TIMEDATE>Time+3 THEN

410 PRINT YPATTERN LOSS PRESENT 5 SECONDS AFTER COMNNECTIONY
420 PRINT H“SUSPECT CONNECTION FAULTYY

430 PRINT #w

440 GOTO Fini

450 END 1F¥

460 QUTPUT b dts;mAL1?" FIRTERROGATE ALARM MASK

470 ENTER D_dtg;F YFOR PATTERN SYNC

480 If BIT(F,0) THEN

490 GOTO Start_check

500 ELSE

510 fSET STNGLE GATING 15 MINUTES

520 QUTPUT D_dts;*GTY SINGLE;GPR 00,00,15,00%

530 END IF

540 RETURN

GBO  fewenneroonnc e aaaaa e aanan e e e Mt it iawe i iaeaanere e
540 | R I T T i I IR
570 Start_meas: '

580 CUTPUT D_dts;HSTR" VSTART GATING

590 End_of_gating=0

600 ENABLE INTR 7;2

610 RETURN

3 1 e
630 B L N T L I T I I T IR
640 walting: ;

550 1f End of_gating=0 THEN

6680 GOTO Haiting TWATT FOR END OF QATING

670 ELSE

680 END 1F

690 RETURN

To0 [ I T T e I I I I I I S I A
1 T T M
720 Results: !

730 OUTPUT D_dts;9RSAT SYNC ES

740 ENTER D_dts;7,Result_s IT CONTAINS VALIDITY FLAG
750 OUTPUT D_dts;"RSB? RATIC®

760 ENTER D_dts;5,Ratices 1S CONTAINS VALIDETY FLAG
770 RETURN

FBO  deoecetonmenoaaananetansnaseesoaeeanesneansoasseaumsnssssnanonassssasasunan
790 R I R I I I I I LA
800 Print_results: !

810 IF T=0 THEN

820 PREINT "RESULY A INVALIDH

830 PRENT 10

840 ELSE

850 PRENT "SYNC ERR BECS = ";Result a

860 PREINT ##
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870
880
8%0
00
10
920
930
940
950
260
970
80

999 Check_status:

14090
1010
1020
1030
1040
1050
1069
1070
1080
14910
1100
1110
1120
1130
1140
1150
1160

END [F
H
{F S=0 THEN
PRIKT YRESULT B INVALIDY
PRINY w#
ELSE
PRIKT "DS% BPV ERROR RATIO = ";Ratio$
PRINT uv
END IF
RETURK

Status=SPOLL(D _dts)

1F BiT(Status,0) THEN End of_gating=1

1F BiT(Status,5) THEN 80TO Error_read
ENABLE INTR 7;2

RETURN

DUTPUT D_dts;"ERR?"

ENTER ©_dts;Error_no

PRINT M"ERROR MUMBER = “;Error_no
GOTO Fini

PRINT “PROGRAM END *
END

Remote Control
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Remote Control

General HP-1B Information

The HP 3787B Digital Data Test Set can operate in Addressable or Talk Only Mode. This is selected on
Page 5 (Remote Control) of the display.

In Talk Only Mode the parameters selected on Page 3 (Data Logging) are output via the HP-IB to a suitable
printer set to Listen Always. (See Sections 5 and 3 for further information),

In Addressable mode the HP 3787B can TALK and LISTEN but only when designated to do so bv a
suitable controller. The controller may also manage other instruments ¢onnected in the same Bus configura-
tion, addressing only one instrument at a time to carry out the transfer of Data.
Useful Reference Publications
Further information on HP-IB standards and concepts is available in the publications listed below :-

¢ 1EEE Interface Standard 488-1978

» ANSI interface Standard MC1.1

¢ Improving Measurements in Engineering and Manufacturing (HP P/N 5952-0078)

+ Condensed Description of Hewlett-Packard Interface Bus (HP P/N 59401-90030)

HP-IB Capability

SHI complete capability

AHI compiete capability

T5 basic talker, serial pol], talk only mode, unaddress if MLA
TEG NO extended talker capability
L4 basic listener, unaddress if MTA
LEO No extended listener capability
SR1 complete SRQ capability

RLi complete remote-local capability
PPO NGO parallel poll capability

DCi complete device clear capability
DT0 NO device trigger capability

Co NO controller capability
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Remote Control

HP-IB Universai Commands

DEVICE CLEAR

= SELECTIVE DEVICE CLEAR
« INTERFACE CLEAR
« REMOTE ENABLE
s LOCAL
s LOCAL LOCKROUT
1. DEVICE CLEAR (DCL) & SELECTIVE DEVICE CLEAR (SDCj
These commands are usually sent at the beginning of a program to reset the instrument to a known slate

without changing the HP 3787B panel settings :-

All Buffers flushed

+ Stops asserting SRQ
e Sets RQS 32 (ERR)
# Clears Error Register

e Clears Status Registers A & B (If the HP 3787B is Gating. GIP Bit 12, of Status Register
A is not affected)

s Sets Ready Register to |
+ Sets KEY Register to 0

« Alarm Status Registers | & 2 are unchanged

DEVICE CLEAR command using an HP 200 series controller is -
CLEAR 7 (Where 7 is the Bus /0 select code)
SELECTIVE DEVICE CLEAR command using an HP 200 series controiler is -

CLEAR 707 (Where 7 is the Bus I/0 select code and 07 is the device address)
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Remote Control

2. INTERFACE CLEAR (IFC)

The HP 3787B response to IFC is to become UNADDRESSED without any effect on any of the internal
buffers.

INTERFACE CLEAR command using an HP 200 series controller is -

ABGRT 7 (Where 7 is the Bus /0 select code)

3. REMOTE ENABLE (REN) & LOCAL LOCKOQUT (LLO)

A Remote command instructs the HP 37878 to accept instructions via the HP-1B. When the HP 37878
receives this command it displays the Remote message on the Display.

The following Front Panel Keys are disabled on receipt of the Remote command ;-

SINGLE ERROR., PRINT, PAPER, START/STOP. The EXEC Key is also disabled unless the Remote
Configuration Page (5) is selected. In this case the EXEC Key can be vsed to return the HP 3787B to
LOCAL control,

It is strongly recommended that the HP 3787B be in'the "Remote With local Lockout State” (RWLS) when
being controlled via the HP-1B. This will disable the use of the EXEC Key return to LOCAL facility and
guarantee that the system controller has sole control of the instrument at all times.

REMOTE with LOCAL LOCKOUT using an HP 200 series controller is

REMOTE 707, LOCAL LOCKQUT 707 (Where 7 is the Bus I/0 select code and 07 is the device address),

4 LOCAL

The Local command returns the HP 37878 to Fronat Panel, Local control.

LOCAL command vsing an HP 200 series controller is -

LOCAL 707 (Where 7 is Bus 1/0 select code and 07 is the device address)
This command does not override LOCAL LOCKOUT.

LOCAL 7 (Affects all devices on the Bus)
This command overrides LOCAL LOCKQUT.
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General RS$S-232-C Information

The HP 37878 can be remotely controlled via the RS-232-C interface as an alternative to HP-IB.

Remote Control

RS-232-C is an American data communication standard maintained by the Ejectronic Industries Association
(EIA). An equivalent international standard is CCITT V.24/V28.

The standard defines the functional, electrical and mechanical details of a serial interface for use in con-
necting Data Terminal Equipment (DTE), eg Computer or Printer, to Data Circuit terminating Equipment
(DCE), eg 2 Modem. The standard does not specify the format, transmission speed ot protocol of the Data
passed across the interface.

RS-232-C Capability

Table 6-7. RS-232-C Signals Implemented by the HP 3787B

Pin Circuit Circuit Name V.24
GROUND
I AA Protective Ground 101
7 AB Signa! Ground 102
DATA
2 BA Transmitted Data (TXD) 103
3 BB Received Data (RXD) 104
CONTROL
4 CA. Request To Send (RTS) 105
5 CB Clear To Send (CTS) 106
3] CC Data Set Ready (DSR) 107
8 CF Received Line Signal Detector - sometimes called
Data Carrier Detect (DCD) 109
20 Cbh Data Terminal Ready (DTR) 108.2
22 CE Ring Indicator 125
23 CH Data Signal Rate Selector (DTE) 11t
12 Cl Data Signal Rate Selector (DCE) 112

Numbers listed under V.24 are the designations
V.24 Interface.

of the equivalent signals in the CCITT
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Remote Control
The Signals

Ground

Pin ! is Protective Ground and should be connected to chassis. Pin 7 is Signal Ground and is the common
‘reference for all signal lines,

Data

Pin 2 is Transmitted Data which passes from the DTE to the DCE, pin 3 is Received Data which passes
from the DCE to the DTE.

Modem Control

The following descriptions are extremely brief and are only intended as an overview, The reader is refer-
red to the R§232-C standard for the full definition.

The modemn control signals can be separated into two groups, those responsible for answering, holding and
dropping the telephone line, and those responsible for controlling data flow once the line is established.

Group 1 - Line Control.

Circuit CC - Daia Set Ready (CCITT 107)

In the broadest sense Data Set Ready on tells the DTE "vou're through”. More specifically, it means that
the modem is connected to the line, has completed any call establishment procedure and is NOT in a test,
talk or dial mode.

Circuit CD - Data Terminal Ready (CC!TT 108.2)

Pata Terminal Ready indicates that the terminal equipment is ready to communicate.

This signal controls the switching of the modem to the communications channel in that Data Terminal
Ready must be on before the modem can connect to the communications channet and must remain on to
maintain the connection., If Data Terminal Ready is turned off then the modem will disconnect.

Circuit CE - Ring Indicator (CCI'T'T 125)
The on condition indicates that the modem has detected a ringing signal on the line, The signal is on
during "rings" and off between "fings". The signal is off at all other times. This signal can be monitored by

the DTE and used to turn DTR (Data Terminal Ready) on, thus allowing an auto-answer modem 1o answer
the incoming call.
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Remote Control

Group 2 - Data Flow Control.
Circuit CA - Request to Send (CCITT 105)

This circuit is used to ready the DCE for data transmission and. on a half duplex channel, to control the
direction of data transmission of the local DCE.

Turning RTS (Request To Send) on instructs the DCE to enter the transmit mode. Once the DCE is rendy
to transmit, it indicates this by turning CTS (Clear To Send) on. Turning RTS off instructs the DCE to
complete transmission of all data passed, and then assume a non-transmit (full du plex BCE) or receive (half
duplex DCE) mode as appropriate. The DCE responds to this by turning Clear To Send of'f,

When RTS is turned off, it should not be turned on again until CTS has been turned off by the DCL.

Circuit CB - Clear to Send (CCYTT 106)

CTS (Clear To Send) indicates whether or not the DCE is ready to transmit data.

CTS on, together with RTS (Request To Send), DSR (Data Set Ready) and DTR (Dara Terminal Ready) all
on, indicates to the DTE that data will be transmitted to the line, whilst CTS indicates to the DTE that i

should not pass data on TXD (Transmitted Data).

The RTS/CTS handshake is primarily intended for use with DCE's that are not always capable of transmit-
ting (half duplex or receive only modems).

Full duplex modems can {once the line is established) always transmit and therefore often do not inple-
ment the RTS/CTS handshake; instead they ignore RTS and simply turn CTS permanently on.

Half duplex modems cannot by their nature always transmit and therefore the RTS/CTS handshake must
be implemented fully. A DTE must not turn RTS on if CTS is already on.

Although both modes of operation are acceptable within the framework of the RS-232-C standard. thev are
incompatible and it is for this reason that the HP 3787B provides the half/full duplex selection.

Circuit CF - Data Carrier Detect (CCITT 109)

DCD (Data Carrier Detect) indicates whether or not the DCE is receiving a line signal which is suitable for
demodulation. If the line signal is lost, DCD will turn of f after an appropriate guard delay.

On half duplex channels DCD is held off whenever RTS is on and for a brief interval after RTS turns of f.
For this reason, if no other, RTS must be monitored by a half duplex modem.

DCD on is used to qualify the reception of data from the DCE; in fact the DCE clamps RXD (Received
Data) to the marking state when DCD is off.

Circuit CH/C! - Data Rate Select (CCI'TY 111/112)
Some modems can operate at two data rates, Normal operation is at the higher rate, say 1200bps, but if the
circuit quality is poor and causing errors then the modem can be switched to a "fallback” rate, say 300bps,

which, whilst stower, is less error sensitive.

RS-232-C defines two circuits, CH and Cl. as data rate selectors. The circuit definitions are identical except
that CH is sourced by the DTE, whilst CI is sourced by the DCE. CH is used where the DTE is controfling
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the transmission speed, for example at the "originate” end of a dial up line. Cl is used where the modem is
indicating received transmission speed so that the DTE can adapt to it - for example at the "answer" end of
a dial up fine. The two circuits are functionally mutually exclusive and, probably as a consequence, have
both been assigned to pin 23. The decision as to which circuit to implement, ie. whether the DTE or the
DCE is to source the signal, is left to "the supplier”. This is a very unsatisfactory arrangement because a
dual speed modem that can be used to originate or answer a data transmission ideally needs both circuit
CH and circuit CL. The widely adopfed solution is to use the normal pin, 23, for circuit CH and to redefine
pin 12 {normally Sec Rec’s Line signal Detect) as circuit Cl. This is the solution adopted by the HP 3787B.
The HP 37878 also allows modification to this by means of hardware wire links on the A6 Assembly. For
details of modifying the Factory Preset setting see the Installation Section {§) of this manual.

RS-232-C Universal Commands
The HP 3787B will detect a "BREAK" message from a controller and on receipt will set the HP 3787B to a
known state without changing the Panel settings, "BREAK" has the same effect via RS5-232-C as Device

Clear and Selective Device Clear have via HP-IB -

e« A}l Buffers flushed

Sets RQS 32 (ERR)

E

Clears Error Register

Clears Status Registers A & B (If the HP 3787B is Gating, GIP Bit 12 of Status Register
A 1s not affected)

L]

Sets Ready Register to |

s Sets KEY Register to 0

Alarm Status Registers | & 2 are unchanged

Allow 20milliseconds after a "BREAK"™ MESSAGE before issuing any other MESSAGE. or an error will
result,
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General Information 7

Introduction

This manual contains information which allows the user to operate the Hewlett-Packard Model 37878
Digital Data Test Set. The accessories supplied with the HP 3787B and initial inspection information are

listed on Page x.

On the title page of this manual is a Microfiche Part Number, This number can be used to order 4 X 6
inch microfilm transparencies of the manual. Each microfiche contains up to 96 photo duplicates of

manual pages

Information required to Adjust, Performance Test and repair the instrument is contained in the HP 37878
Service Manual. HP Part Number 03787-90000.

Specification

Instrument specifications are listed in Table 7-1. These specifications are the performance standards or
limits against which the instrument is tested.

Safety Consideration

This product is a Safety Class 1 instrument (it is provided with a protective earth terminal). The instrument
and manual should be reviewed Tor safety markings and instructions before operation. Also read the
Warning on Page ii

Instruments Covered By Manual

Atftached to the instrument is a serial number plate. This serial number is in the form XXXXUXXXXX. It
is in two parts; the first four digits and the letter are the serial prefix and the last five are the suffix. The
prefix is the same for all identical instruments - it changes only when a change is made to the instrument.
The suffix, however, is assigned sequentially and is different for each instrument. The contents of this
manual apply to instruments with the serial number prefix(es) listed under SERIAL NUMBERS on the title

page.

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

In addition to change information, the supplement may contain information for correcting errors in the
manual. To keep this manual as current and accurate as possible. Hewlett-Packard recommends that vou
periodically request the latest Manual Changes supplement. The supplement for this manual is identified
with the manun!l print date and part number, both of which appear on the manual title page
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General Information

Complementary copies of the supplement are available from Hewlett-Packard, For information concerning
a serial number prefix that is not listed on the page or in the Manual Changes supplement, contact your
nearest Hewlett-Packard office.

Eqguipment Available for use with the HP 3787B

A printer and external controller can be used with this instrument. A typical example of each is listed here:

HP 98168 Model 2105 . i et tareaenias Computer with BASIC
|5 1 e 5 Y - ThinkJet Printer (HP-I1B)

Accessories Supplied with the HP 3787B

The accessories supplied with the HP 3787B are!
« An appropriate power cable, see Section §

« A Service Manual

An Operating Manual

-

An Operating Guide

*

RS-232-C Test Plug

»

Front Panel Cover kit (HP 15672A) -  If the rack mount kit option 908 or 969 is ordered then the
Front Panel Cover kit is not supplied.

Options Available
The following options are available on the HI* 3787B:
Option 001 - Phase Jitter : permits measurement and display of DS} Jitter,

Option 002 - DC, Baner.y Input : permits the HP 3787B to be operated from an exfernal battery in
: the range -40 to -57 volis,

Option WBO. - 3-vear Extended Hardware support. Provides 2 additional vears of returp-tohp
hardware service support (for 2nd and 3rd vears).

Accessories Available

Front Panel DDS Clock Cable : 5-pin DIN (female) to 5-pin DIN {female), 3 meters {[0ft) fong, part num-
ber HP 15668A,

Rear Panel DDS Clock Cable  : 9-pin D-type (male ) to 9-pin D-type (male), 3 meters (10ft) long, part
number HP 15669A.

Transit Case : HP part number 9211-2655



General Information

"Table 7-1 Specifications

Except where otherwise stated. the following paramelers are warranted performance specifications, Parameters described as ™Mypicd” o

"ominal’ are supplemental characteristics which provide a usetul indication of typical, but non-warramed. performance characteristios,

INTRODUCTION

OPERATING MODES

When interfacing at DS1/DS1C levels. the 1P 37878 can
operate as a sepalale Transmitter and Receiver, or in Through
{THRU) Mode. In THRU Mode a DSE/DS1C sigaal applicd to
the RX Input is retransmitied from the TX Cutput, When
interfacing at D80 levels, the IIP 378713 operates as # separaie
Transmitter and Receiver, sharing a common {externally-
provided) clock source. Protocol analysis can be performed on
channels acvessed by the HP 37878 by connecting & protocol
analyzer to & rear-pancl port.

MEASUREMENT PRESETS

Nine compleiely independent instrusawnt conligurations can be
stored in non-volatile memory For faler recall, Memory
location O comtains a default instrument configuration. The
HP-IN address is not held in the measuremoent presets.

KEYBOARD LOCK

This leature locks the EXEC and START/STOP keys. The
CHANGE keys (PREV and NEXT) are also locked For Functions
which change the state of the instrnment, They are nol Jocked
for VIEW functions. '

USER CONFIDENCE TESTS

Seventeen independontly selectable tests are provided 1o allow
the user 1o check the Funstional operation of U instrument.

TRANSMITTER

DS1/DS1C TRANSMITTER
o Clock Sources

Internat PDS1/DS1C TX Clock

Frequency : 1544 Mbit/s (DSE) 3,852 Mbit/s (IDSTC).
Stability : « 25 ppm alf causes including 5-year aging and
10 ppm temperature () to 50°¢C

External DS1 TX Clock

Frequency : L5344 Mllz £ 130 ppm.

Sensitivity ; Compatible with TTL level signals.

Connector : BNC {reay panel).

Impedance : 75 §2 unbalanced (nominaly

Termination : GND.

Note : This port accepts inputs only at a D81 rate, When the TX
Ouiput js Framed DSIC this input can be used to clock the
conslituent digroup gencerafors,

Looped DS1 TX Clock

Fanction : D81 TX timing is derived [rom a data stignal spplicd
to the DS1/DSIC RX Input. This source is also valid it the RX
interface is selected to be DSO, provided & DS signal is also
connected to the DS H/DSTC RX Input.

n DS1/DS1C Interface

DS1/DS1C TX Line Code
AML BBZS.

DS1/PS1C TX Qutput

Connector Type : WECO jack to aceept WECO type 310 plug,
Impedance 1 150 © balanced (nonunad)
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General Information

DS1/DS1C TX Leve!
DYX-E {els  KS-22332, 1171907, TIXI-4/85-032)
PSX-1C
Pulse Height :
DS1 3V I G000 mV (at the cenier of the pulsel
DSIC:+ 3.65 V £ 850 mVY tat the center of the pulse).
Palse Imbalance : Ratio of power in posilive and pegative pulses
nominally 0 £ 0.5 di.
Palse Width ¢ (Measured at half amplitude)
DSE: 324 * 30 ns
DSIC: 159 % 20 ns
Rise and Decay Timce @
DST 50 ns 2 25 ns (10% to 90%).
PSIC: 375 ns 2 £2.5 ns {20% to §0%).
Waveshape :
D51 Meets TIX1.4-85-032 (same as CCITT G.703).
DS1C s Meets TIX 1.4-85-032 (ot defined in CCITT
G.733)

DS1/DS1C Additional 'TX Output
Siginal ¢ Wdentical (0 main oot sighat.
Conneelor : Rear-paned WECO, identiva to front-panel port.

D51/DS1C TX Signal Format
D81 : Uniramed
Framed Fit only, SF{I>4). ESF(Fe), T1DMDDS).
DSIC : YUniramed
Framed.

DS0 TRANSMITTER
o Clock Sources

DS Clocks
For DDS testing. the D80 fransmitier must always be supplied
with bit and byte clocks T'rom the DDS system. These clocks can
be connesled to the front-pane! 3-pin connector or 1o the
tear-panel D-shell, the active source being solected via the CRT,
The clocks are shared by the DS0O RX clrenitry.
I the outpul Formal is clear chiannet these clocks must still be
provided.
Freguency :

Bit Rate : 64 kbit/s (nominal}.

Byte Rute : 8 kbil/s {(nominal)
Indication : Error message on Hoe ol sereen if instrument Fails
to receive either bit or byte clock : "NO DS0 CLOCKS"

DS Complementary Clocks
Connectoy : 5-pin DIN male (Front-panel)
Format : Separate bit and byte clocks. Both have
somplemuenlary TTL inputs,
Levels:

Low Level : 0.0 to 0.8 V.

High level: 2.0t0 3.5 V,
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DS0 Channel Bank DDS Clocks
Connector : D-pin D-shell {rear-pancl).
Formalt : Scparate bit and byte clocks, both TTL.,
Levels :

Low Level : 0.0 10 0.8 V.

High Level : 2.0 t0 55 V.

o DSO Interface

DS0 Bipotar Output

Valitdity : AH DS{.

Connector : WECG Bantam,

Impedance : 100 2 £ 5%, balanced, 1D -isolated al PS¢
interlace,

Transition Tinte : 0.5 Us maximum,

Transmitted Zevo: < 0.7 V.

Transmifted One: 3.2 V peak £ [0%.

Pulse Width : {5 s (nominak},

Pulse Shape : The rativ of the amplitudes of positive and
negative pulses at liw center of the pulse iderval is in the range
0.95 to 1.05,

The ratio of the widths of positive and negative pulses at the
nominal half-amplitude point is in the range 0.95 to 1.035.

(Al measured when terminated with 100 € & 5% resistive load)
Drive Capability : This output wili drive up 1o 1500 foet of 22
AWG balanced, twisted, shielded 100 © cable.

DDS Legic Output
Yalidity : DS0A.
Direction : Near; Far.
With DSOA interlace selected for both TX and RX, the selection
of Near or Far is commoned with the receiver,
Connector : WECO Buantem - Tip = Near: Ring = Far.
Qutpul Loevels :
TTL High : > 2.4 V (Logic 0
TrL Low: < 0.4V (Logic 1)
Dirive Capability : Quiput sink current = 16 mA DC (nominal),

DSO0 TX Format
DDS DSOA
XPDDDDODDC for sub-rate services (2.4, 4.8 or 9.6 kbit/sk
DDDDDDDC for 56 kbit/s seevice
where D is data,
C s control or status
X is don'l eare.
DS DSUGB:
SDDLDRDC oy sub-raie servives {multicostomery (2.4, 4.8
or 9.6 kbit/sk
DRRDDDDC for 56 kbitys servico
where D is dala,
Cis control or states,
8 is sub-rale {rame sequene,
Clear Channel : DDRDDDDD where D s data.



TEST SIGNALS

o DS1/DSIC TX Data

Patterns
prRoS ;2701 (D20+D17+1=0}). a 14-zero limil may be
selecied,
Word : 8-bit Tully programmable,
D51 In-Band Loopback : Latching loopback activated and
deactivated by the EXEC key,
Set-up - 8 second burst of "LUY00" repeated,
Clear-dows - 8 seeond bugst of "100" repeated.

Framed or gaframed signals,

DS1/DSIC TX Alarms
AN Valid with cither IDS1 or DSI1C interface selectud. The
selection of ALS overrides any prior Frame selection.
Yelow Alazm : Yollow afarnt can be Lransositted Por alf four
D51 frame formats. Yelow alarm is introduced in the various
Framing lormats as folfows !
SE. T enly™ @ Bit 2 of every timuslot zero.
TIDM @ Bit 190 of every frame zero.
ESF @ 4 kIlz datalink carvies vepetitive 8 zeros/8 ones
patiern.
X-13i1 ¢ With DSEC Pramed signals, the X-bit can be sel 1o "0"

{alarm) or "%

o DST Timeslot Insertion

Available tn all DS1 framing modes, all other timeslots [illed
with a background 2201 pRBS.
Timeslot Formats :

Multi-customer DDS (DS0DB):

56 kbit/s sinple-customer DIDS:

Prataport single-customer {except 56 kbit/sh

56 kbit/s cirenit-switched (PSDCY

64 kbit/s clear channel,
For PSDC the Formal ts DDDDDDDS. where D is data. 5 is
sigmraling bt (Frames 6. L2, wic) (8 = 1 in other Frames).
for the other Yormats refer to the DSO TX Signal Format
soction. PSDC is available only with SF and ESF. Clear channel
is NOT available with T1DM.
Insertlon Level: Unless the timeslot is specificd to contain DDS
multi-customers. the issertion pertains to the complete
{single-customer) timesiot.
If the limeslot s specilied to be multi-customer DDS, Len
customer number must be further specified (o permit inserlion in
a particular customer stot. In the TX & RX mode, other
customer slots in the chosen Umeslot ave Fifled with DS TEST
code. In the THREU mode. they arce retransmitted unmodified.
Insertivn Data @ The data applicable is as specilied For the DR0
Transmiticr,

General Information

With 56 kbit/s PSDC selocted, the choice of test patterns is the
same. As with clear channe! and 56 kbit/s. DDS data received
from a protocol analyzer cannod be inserted in a timeslot.

Errors may be added as described i the TX Error Addition
seetion. '
Signaling : When 56 kbit/s cireuit-switched channels are
inserted in a DS1 signal (TX & RX or THRU modes), the
stgnaling bits of the selected channe] can be set via the front
panel

SF 1 A, B bits,

ESEF @ A, B, C D bits,

a T1 Datalink

Types :

With ESF framing. data may be inserted in the 4 kbit/s datalink.
With "Ft only® framing, data may be inserted in the 4 kbil/s Fs
fink.

With T1DM raming. data may be inserted in the § kbit/s
R-channc),

Insertion is available in both TX & RX and THRU modes.

‘Fest Patterns :

51 1-bit PRBS

2047-bit PRBS

All-ones word
1n addilion. data may be transmitied as received over the
rear-panel serial link.

o PSG TX Data

Patterns ¢
511-bit (29-1) PRBS, (D94D5+1=0).
2047-bit (21 L1) PRBS, (D1 1+D9+1=0).

All-ones word } Bits | and 8§ restricted Tor

DDES: bit 8 restricted for
8-bit word. fully programmable S restrieid tot

PSDC
Preprogrammed sequence : This can be any length from
1 byle {0 256 bytes inclusive. The conlent can be
programmed only remotely QIP-ID or RS-232-Ch The
Tollowing number of bits per byte are programntable :
Clear channel - §
56 kbit/s CSDC -7
56 kbhit/s DS - B {dais + slalus}
Sub-rate DDS - 7 {data + status)
Note : The pattern choice is restricied in the following cases -
DS Alternating Loupbadks
DDS Secondary Channet
Tt Data Links
Sec appropriete section o details.
Protocol : Transmitted data is as received over the rear-panel
serial link. This Peature is avaifable only for sub-rate DDS and is
nol available with alicenating loopbacks,
Background : When the interface is DDS multi-customer DS0DB
the other customer skots are Tilled with TEST vode.
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General Information

o DDS Multi-Point Signaling Unit

When testing multi-point DDS circuits, any number of multi-
poinl junction units (MJIUs) in tandem may be routed to sel up a
path by sending control sequences from the HP 37878, The
veturned MJU braoch number and Hub Office Identification are
displaved.

Once the path has been set up the branch may be lested. blocked
or an exisling block cleared

Condrol Seqguences : The following table describes the code
seguences which are transmitted For the various MJU operations,

Operation Seleet | Bloek | Unblock | Refease

i sewond TA
20 bytes MAX
20 bytes BRN*
20 bytes UMC*
I secongd BLK *
1 second CMI . .
1 second RLS L

®t & & @

where ;
TA  Test Alert
MA MM Alert 81110010
BRN Branch Seteat SOI0IXY !
UMC Unassipned Mux 86011000

51101100

BLK Biock SO001610
CMI  Idie SET1LLEO
RLS Release AR RREe1]

The branch selected is binary-coded imo bits "XY" in the range
0 to 3. These are mapped from the branch range 1 1o 4 (1 » 0.
2> |, etc)
Note : For the mulliple byle transmissions marked by * in the
table above, the number of bytes is the number transmitied at
DS0A after iteration to 64 kbit/s.
Within a DS0B signal the numbers of MA. BRN and UMC byltes
are respeclively :

1 each for the 2.4 kbit/s case:

2 ecach for the 4,8 kbit/s case

4 each for the 9.5 kbit/s case.

o DDS Loopback

Alternating and latching loopbacks may be activated and
released.

Alternating
Whenever the loopback is selected the HP 37878 Lransmits the
selocted test pattern aliernated with the appropriate code.

There are five types of alternating loopbavk. The Following table
lists them and details the activation codes ;

1-6

D D2 D3 D4 DS D6 D7 CR
DSU g 0 1 0 1 I 0 @
Chanel g 0 + 0 1 0 90 ¢
OCH g 0 H a 1 0 1§
56 kbit/s Repeater g 0 ¢ o 1 0 8 0
HLYGNY 9 ¢ i G ! 6 0

Columea B1 assignment is for 56 kbil/s operation. For sab-ratc
operation (2.4, 4.8 and 9.6 kbit/s) from a DSOA interloce the
first Lit is a one in all cases. For sub-rate channels when
interfacing at DSOB this bil position contains one bil ol the
sub-rate [raming sequence and is designated &
While testing using allernating kboopbacks, test patiern seloction is
restricted (o

51 F-bit PRBS {DY+D5+[=0).

2047-bit PRBS (D1 1+DO+1=0),

Preprogrammed word.
DDS code transmisston s not valid during an alteraating
loopback.

Latching

There are four types of katching loppback,

Control Seguences 1 The Following table describes the code
segierices which are transmitted (o sel vp Ui various iniching
loopbacks, Note that the number of bytes specilisd applics fo the
DSOA interface, ic alter ileration.

Operation DSODE | OCU | Channel | HEL222

40 byles THP L] ” ] °
40 byles DSODP
40 byles QCU [}
40 bytes CSU L]
40 bytes L2322
E20 bytes LBI « L L]

44 bytes DM e
129 byles LBE* ’

2 seconds FEY
120 bytes LB

* This section is transmitted once for every intervening DSGIP
unit &> to a maximum of 7.

where :

TIP Transition In Progress 60111010
DSonP Dataport LSC 06006101
OCU Oftice Channel Unit LSC [ERRIRNERRIR!
CRU Channel Unit 1.8C QUHIGOD!
HL222 HP222 LSO HIVUIANE
LBE Loopback Lnabfe Qi0iolle
D Data Mode klle IBUNERRE:
FEV Far-End Voice Gi1011010
{1.8C = Loopback Selest Code [13:9.6.9.0.9.4 ]



Assignment of the liest bit is Ter 56 kbit/s. For sub-rate
operation (2.4, 4.8 and 9.6 kbitss} from a DSOA interface the
first bit is a one in aft vases. For sub-rate chanacls when
interfacing at DSOT this bit posilion contains one bit of the
sub-rate [raning sequence and is designated S.

o Special DDS Codes

When any of these special codes are seleeted, the EXEC key is

required to start the genoration. The ali-ones byte is transmitted
in all cases until EXEC is pressed to activate a code iransmission.
Predefined Codes : .
P! D2 D3 D4 D5 D6 DY C8

CMI 1 | S T T T
OCUL/B ¢ o6 ¢t o 1 0 1 0
CHANNEL L/B ¢ 6 1 o 1 0 4 0
DSU L/B ¢ e t 0 | I8 0
T o o 1 ¢ 1 0 1 8
LBE o 1 ¢ ¥ O 1 P 0
FEV o 1 6 t 1 0 1t 90
TA g | P 6 1 10 0
MA o t t 1t 0 0 0
UMC ¢ 0o ¢ 1 1 0 0 0
BLOCK o 0 ¢ ¢ 1+ 0 I O
RLS o t t 1 1 © 0 40
ASC ¢ o0 ¢ 1 t I ° @
THST g 0 ¢ 1 1t t 0 0
00s ¢a 0o o 1 t 0 1 0

Column D'} assignment is for 56 kbit/s operation. For sub-rate
operation (2.4, 4.8 and 9.6 khit/s) From a DSOA interface, the
first bit is & one in aki cases. For sub-rate channels when
interfacing at DSOB, this bit position contains one bil of the
sub-rate framing scquence and is designated S,

Settable Code

In ac?diiion to the above codes, any other code can be {ransmitted
by selecting SETTABLY CODE.

Bit § is always restrivied 1o *0" For sub-rate operation (2.4, 4.8
and 9.6 kbil/s) Prom a DSOA interface (e First bil is a une in
alf cases. For sub-rafe channels when interfacing at DSOB. this
bil position contains one bit of the sub-rate framing seghence
and 1s designated 5, All other bits are selectable.

o DDS Secondary Channel

Interleave Factor 1 DDS secondary channed is {ransmitted by
modifying overy 3rd control bit {bit §).
Test Patterns:

51 }-bit PRBS

204 7-bit PRES
Note : These both contain the seoondary channel {raining
sequence of & conseculive zeros.

General Information

Profocol : As with primary DDS channels. data can be
transmilted as received over the rear-panel serial link.

Nole : A preamble of 6 consecutive zeros must be transmitted to
initialize secondary chapnet reception. Transmission ol fwelve or
more consectiive ones will cause the secondary chanpel seceiver
to drop out.

Eoopback : Onty latching loepbacks are used to test a secondary
channel. .
Primary Dala : When a secondary channel is transmitted, the
primary channel is lilled with randem data.

MNote : When testing the primary chansel, the secondary channet
is icke.

ERROR ADDITION
g DS1/DS1C Error Add

Error Types
Binary (Logic) Ervors : Any DS/DSEC lest paticen.
Any DS datalink fest paltern.
Bipolar Vielatlon/Code Errors
Frame Errvors : TIDM, T-bils and 24th timeslot,
SF, Ft bits and Fs bils.
ESL, e bits.
Ft only, Ft bits.
CRC Errors : ESF only,

Insertion
Single : SINGLE ERROR key allows insertion of single logi,
BRY, Frame or ESEF CRC errors,
Ratio :
Logie wiud BPV @ Mx Lo-N, where M= 110 % and N =3 10 8
variable in unit steps.
CRC ¢ 1100 1o 4.6x10°3. selected by setting corvesponding
BER in the range 3x1074 1o 1x10°8,
Notes :
Frame errors can be added only singly,
Datalink errors (ESF and "Ft only™ can be added only singly.
TiDM Rechannel ervors can be added only singly.
I output Tramed theo legic erver tatio is wit data bils.
Logic error insertion does not cause Bipolar violations, CRC or
Prame errors. Both O lo | and | te 0 conversioas are included
withowl violating the 15-zero constraint in DS{ signals.
Bipolar violation insertion does nol cause logic, CRC or [rame
BIFOLS,

CRC error insertion doos nol cause bit crrogs.

Auntomatic Protection Switch (APS) Test

Based or: BPV insertion. Five slales are sequenced using the

NEXT key !
START NO RESTORE
NU TRANSEER RISTORE
TRANSFER
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General Information

In the START state no bipolar viclations arc inserted. For each
of the other states, BPV error ratios are independently selectable
it the range leﬁ"g to 9x 10’3. The states arc sequenced using
the NEXT key. Valid for both AMI and B8ZS8. (Sclected sct
gommon For DS and DS{CL

DS0 TX Error Add
Type : Logic bil, byte or sub-rate [rame crrogs. Sub-rate {rame
errors apply only with sub-rate cases of DDS DSOD. They
cannot be added with secondary channel selected. Logic bit or
byte errors cannot be added when remote word or protocol
analysis is selected.
Single : The SINGLE ERROR key gllows insertion of single
logic, byte or sub-vale I'rame orvors, With logic sefected, cach
sugeessive press of the SINGLE ERROR key causes the iosertion
position fo rotate througl the set of valid dofa bit locations.
(Ratio error add is provided for Dataport testing.)
Insertion Methed : With the DDS Cormats. DSOA and DSOB bit
errors are mserfed onty in the data bits. ie not in the stalus or
sub-rate framing bits.
Wilhy DS interleaved joepbacks. logic bit and byte errors are
inserted only iy the data bytes, NOT in the code bytes,
Dataport Test : For testing sub-rate Dataport ervor correction,
every twenticth sot of byte iterations can be crrored in the
following ways :
(1Y 2 inevery 5 bytes inverted (error correction should cope

1 00%}.
{2} 3 in every 5 bytes inverted {error correstion should Fail

1 ()%}

DS1/DS1C THRU MODE

Fonetion : In this mode, a signal applicd to the DS1/DS1IC RX
Input passes threugh the instrument and is retransmitted from
the DS1/DSEC TX Qutput. When the interface is DSI, timeslols
can be accessed For measurement as described in the Reveiver
DS1 Timestol Extraction scction, and data can be inserled in
timeslots as described in the Transmitter DS Timesfot Insertion
section, Al DSEC interlave points, the THRU mode of fers unly
menitoring access, Alarms and loopback eodes cannot be
transmilted i the THRU mode.

Frame : In the THRU mode (he relransmitted frame Formal is
always the same as the received Format.

Received frame bits ave retransmitled unmodilied. Hence Mrame
errors are preserved. The only exception oveurs with T1DM
framing when the R-channel is being stimulated.

While the receiver is nol aligned to the incoming Frame the
enlire received signal ks retransmitied unmodificd, Hence both
frame structure and dada present in the received stream are
preserved infact,

fn DS1 eperation where inserlion is selocted, the insertion
commoences after (rame alignment has been achieved,

Code 1 In the THRU mode the retransmitted line code is always
the same as the received fine code,
The retransmitied line code is regeneraled. Any recelved code
errors are hol retransmiited,
Delay : This depeads on the Hne code as {olliows :

AMI : ~4 bits.

B8ZS : ~20 bits.
Protection ; In the event of a failure of the instrement power
source a Tail-safle relay provides a metallic connection between
the RX and TX ports to provide traffic continuity. Also in the
THRU mode protection against traf (ic corruption is provided by
an INSERT lield which reverts to OFF on sclection of ANY
new insert configuration. During insertion oaly the data may be
maodified,
ESF CRC : When a D51 signal with ESE Craming js being
retransitied the CRC s recalculated (fo take account of any
timeslot insertions). However, for every received CRC ervor an
error is inserted in the retransmitled stream fo preserve
encd-to-end CRC-moniloring acouracy.
DS with Seeondury Chagnel & The insertion of DDS or
Pataport primary channel Jdals will corrupl any received
secondary channel data pertaining to thal customer.
Conversely, the insertion o DDS secondary channet data will
corrupt any received primary channel data pertaining te that
enstomer. The received primary channe! data will be overwritten
with random data.

RECEIVER

DS1/DS1C RECEIVER

DS1/DS1C Input Modes

Terminated /monitor.
Bridged,

DS1/DS1C RX Input
Connector Type : WECO jack to acvept WECO type 310 plug,
Impedanice ;

Terntinated : 100 Q * 5% balaneed {nominal):

Monilor @ 100 @ F 5% balanced (nominaly

Bridged : 1 k2 £ 5% halanced @rominaly

DS1/DS1C RX Rate

D51 Rate: [.544 Mbit/s £ 130 ppm.

DSIC Rate £ 31532 Mbityss £ 30 ppa

Jitter Tolerance : The input will aperaie withowt error in the
presence of a signal with a jitter content within 1he nominal
masks shown. These specilications apply lor data with
maximum zero runs of 4.



1]
Bjw=mm 20 d8/decade bit rate
Px-pk tlope
Amp
{bits)
25 {mnw i~ ¥
I n o
1 32 Freg (kB2
as-1t
|| § E—_— 26 dB/decads hit rate
Pk-pk ! siops
Amp i
(bits) :
0.25 | mmmnbon

Freg tkHz

®i--

DS1/BSIC RX Level
Termintalod/Monitor : §0 mV 10 5.5 V peak.
Bridged : 800 mV peak (minimum),

Safe operating maximum L0V peak.

DS1/DS1C Preselectable Levels

DS Levels:
D&X-1: 3.0V peak £ 600 mV, a1 pulse center,
DSX-MON @ As for DSX-1 less 20 dB.

DS-LO ¢ As for DSX- 1 but with loss due to the equivalent of

655 feet {200 ni) of ABAM cabie,
DS-LO-MON : As For DS-LO fess 20 dB.
DSIC Levels:
DSX-1C: 3.65 V peak 850 mV. at pulse center.
DSX-MON 1 As For DSX-1C fess 20 4l
NS-LO ¢ As For DSX- 1C but with loss due o the eguivalenl
of 655 Fect (204 m) of ABAM cable
DS-LO-MON : As lor DS-LO fess 20 4L

DS1/DS1C RX Level Measurement
The received DS or DS1C level can be displayed i peak volls,
The positive and aegative peaks are displayed simuliancously.
Display Fermat : XXX V.
Accuracy 1 X 10%

DSX :One 18D = 77 mV.

DS-LO:One LSB =77 mV.

DSX-MON : One (88 = 39 mV,

DS-LO-MON : One LSB = 39 mV,

Bridged Mode  One LSB = 39¢ mV.

DS1/DS1C RX Line Code

AML BBZS

Decoding Rules :
AMI:+}» ] and -1 » |,
BEZS : OV 10V o GO0000. +1 » [and -1 » 1 except in
GvVIiovi,

General Information

DS1/D51C RX Framing

DS Format ¢ SF (D4) Ft only: BESEF (Fei T1DM (DDS)
unframed.

DS1C Formal ; Framed o unlramed.

DS1/DS1C Frame Synchronization Criteria
DS1 (V1DM)
Reframe : 5 successive correct limeslot 24 bytes followed by
14 successive correct I't bits {ollowed by 6 successive correct
Fs bits.
Frame Loss ¢ 3 in any 12 successive frames conlaining errors
in either the F bits or thmeslot 24,
DS1 (8F)
Reframe : Fl bits - 14 successive error-ree.
Frame Loss : Ft bits - 3 in any 7 errored.
Multiframe : Fs bits - 6 successive error-free.
Multiframe Loss 1 Fs bits - 2 in any 4 ervored,
P81 (ESH)
Reframe : Fe bits - 14 successive error-{ree.
¥rame Loss : Fe bits - 3 in any 7 errored.
DS (Ft onlyy
Refrnme : Ft bits - 14 successive ervor-lvee,
Frame Loss : It bits - 3 in any 7 ervored,
DS1C Reframe:
¥ Bits : B ervoir-free, then
M Bits : next 01 1 X" sequence error-lree.
DPSC Frame Loss ¢
F Bits : 3 in crror between successive M4 bits, or
M Bils 1 3 etrors in any 3 consecutive "01 17 sequences,
Mudtilevel : I the RX configuration reguires synchronization at
imore than one leve! the syne provesses oceur sequentially with
the above criteria,
ESF False-Framing Pretection : When ESEF framing is selected
this Ceature is activated by selecting CRC measurements in resirt
B. A message "FALSE-FRAMING PROTECTION ACTIVE" is
displayed in the Results section of the CRT. With this feature
active, the complete syne process is -
- 14 successive ervor-free I'e bits.
- One or more error-free CRC checks in the following

decisecond.

DS1/DS1C RX Data

Patierns : PRBS 3294. D20+ 7+ =0k a §4-zoro limit may
be selected,

8-bit word fully programmable.

All-ones word,

Note ; I the input signal is DS 1C framed, then this signal must
be Formed by stuffing mubtiplexing and serambling two DS1
digroups.

TrafTic : The input signal may be Bve {ralTic For all bt logic
ervoy measuieients.

DS1,/DS1C Pattern Synchronization Criteria
Syne Loss : Sync loss Is deenied o have occurred il the ervor
rativ exceeds ~1/6 as measured over a deciecond.

Syne Gain : Syne is regained afler 40 error-free clock periods.
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General Information

DS1 Timeslot Extraction
DS1 Timeslot Format ;

Multi-customer DDS (DS0D)

56 kbit/s single-customer DDS,

Batapor! single-customer {except 56 kbit/s).

56 kbit/s circoit-switched (PSDC)

64 kbit/s clear channel
For 56 kbit/s civcuit-swirched operation the [ormal is
DPDDDDDS where

D is'data

§ is signaling bit ({rames 6. 12 o) (8 = 1 in other [rames)
For the other {ormats refer to the DSO RX Format scetion.
Timeslot Data : When demudtiplexing of the RX Inpul to
channet or DDS customer fevel is selected, then the channel or
customer data may be sefected as {or the DS0 Receiver,

With 56 kbit/s PSDC sclected, the choice of test patterns is the
same. As with clear channel and 56 kbit/s DS, the data
received is not available for profocol analysis.

Data inversion may be selected for the receipt of inverted data
{rom a PSDIC loopback. Note that in this case the signaling bits
are not inverted,
DSOA Synchrenization Crileria :
Sync Gain : Byte | = byte 5.
Syue Maintenance : |60 error-free byle comparisons before
20 with errors (byte comparison is byte | with byte 5),
Sync Loss : 20 erroved byte contparisons belore 164 which
are etror-free.
DSOB Synchronization Criterin : If the RX conliguration
requires demultiplexing at a lower level (ic DSOB to single-
customer}, the malti-customer frame syne criferia are as
described in the DDS Sub-Rale Frame Syachronization Criteria
section.
Error Correction : If' the RX configuration requires
demultiplexing to a 64 kbit/s channel carrying 2.4, 4.8 or
9.6 kbit/s iterated dataport service {DSOA) error correction can
be selected, Note that error corvection is not available for a
536 kbit/s dataport channel.

DS0 RECEIVER

DS0 Bipolar Input
Yalidity : All DSO.
Modes : Terminated; monitor,
Connector : WECO Bantam.
Impedance : .
Terminated : 100 £ balanced (nominal)
transformer-coupled,
Moniter.: 2 kQ balanced {(nominal). transformer-coupled,
DSO BRX Level : DSX-0. The sampling threshokd is set to samphe
DEX-0 at £.2 'V above or below zero level,
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DDS Logic Input

Validity : DSOA.

Divection : Near: Far.

With the DS0A interface selecied for both TX and RX. the
sclection of Near or Far is commoned with the transmitier.

Connectar : WECO Bantam - Tip = Near, Ring = Iar.
Impedance : 10 k§2 unbalanced {nominall
Input Levels ;

TTL High : > 2.8 ¥ {Logic 0).

TTL Low: < 0.8 ¥V {Logic 1)

DS RX Rate
64 kbit/s (nominal).

DSO RX Clocks
Shared with D80 TX Clocks - see section in Transmitier
specilicalion.

DS0 RX Format
DDS DS0A
XBDDRODDC for sub-rate servives (2.4, 4.8 or 9.6 kbit/s)
DDDDDDDC for 56 kbit/s service
where 1) is data.
C is control or status
X is don’t care,
DDS DSOB ;
SDDDDDDC or sub-rate services (muli~customer) (2.4, 4.8
or 9.6 khit/s)
DDDRDDDC for 56 kbil/s service
where D is data,
C is control or status,
§ is sub-rate frame soquence,
Clear Channel : DDDDDDDD where 13 is data.

DS0 RX Data

Patterns :
$11-bit (29-1) PRBS. (D9+D5+1=0),
204 7-bit (21 1.1) PRBS. (D1 1+D9+1=0).

i Bils { and 8 restricied For

All-ones word } D138 bit 8 restricted for
PSDC

Protocel Mede : Received data is oulput over the rear-pane

&-bit word, fully programimable

serial datalink but no internal measuroments (bit. frame. etc) are
available. However, ALARM duration measurcments and bit
monitor Funclions are available simultancously,
This feature is available only for sub-rate DS and is not
available with alternating loopbacks.
Return Code Mode : Used In conjunction with the lransmitier
for the acknowledgiment of MJIU routing or the sclting up of
latching loopbacks.
Alternating Loopbuck : While testing using allernaling
loapbacks. lest patfern sefoction is restricted 1o

51 1-bit PRBS (DY+D5+1=0).

204 7-bit PRES (121 1+D9+1=0}):



Por these test patterns a shokee of "Continuous” or "From
Alternating Loopback” is of Tored in the receiver. The latter must
always be selecled when receiving [rom an altesnating DDS
loopbick.

1t is not assumed 1hat the test pattern byies have maintained
their byle idenlity througlh the loopbavk provess.

DSO0 Pattern Synchronization Criteria

Sync Loss : Sync loss is deemed to have acourred if the error
ratic as measurcd over a deciseeond exeeeds ~1 /5.

Sync Gain 7 Syne pain is deemed 1o have oceurred if the error
ratio as measured over a decisecond is Jess than ~1/3.

DDS Sub-Rate Frame Synchronization Criteria
Sync Gain : Searches for 20 consevslive cortet {rame bits in
the following scquences according to the servive rate:
01100 for 9.6 kbit/s.
Q10010100 tor 4.8 kbit/s,
0110010100E110Q000100 for 2.4 kbil/s.
Syne Loss : 2 [rame grrors m any 6 frame bits.

DDS Secondary Channel

- Interleave Factor : DDS secondary channel is implemented by
modil'ying every 3rd control bit ¢bit 8).

Sync Gair : Locks to an initialization sequence of 6 consecutive
zeros it Lthe secondary channel

Syne Loss 1 Loses symne on detecting 12 consceutive ones in the
secondary channel. A search for a Pollowing initialization
sequence commences automatically.

Test Patterns : 51 1-bit PRBS: 204 7-bit PRBS.

Profoce] : As with primary DIXS channels, the received data van
be transmitied over the reap-panc serial fnk,

ALARM INDICATORS (front panel)

These indicators are illuminated whenever the alarm condition
exists, They are NOT hicrarchical

The indication remains for 500 ms beyend the duration ol the
alarin coadition.

The Following alarm conditions are indicated :
Signal Loss
28 1 Frame Loss
DS Frame Loss
DSOB Frame Loss
Errors/Hits Detected
Pattern Syne Loss
Yelow Alarm
Als
X-Bit (set to zere)

General Information

ERROR DETECTION

DSIC
BPV /Code. Frame, Test Patteen bit srrors,
Digroup : Frame ercors
TIDM : F bits and {rame bits in timeslol 24,
87 I't and Fs.
ESIY: P
Ft only : Ft.
CRO errovs (ESIF only),
Test patiern bif erross.
Digroup Datatink 1 Test patlorn bit errors (ESE, and "FL only™).
Bigroup TIDM R-Channei : Test patlern bit errors.

DSt
APV /Code. CRC {(ESEF ondyl. Test Pattern bit crrors.
Frame errors -
TI1DM : F bits and [rame bits in thnestol 24,
SE: Ft and Fs.
ESF : Fe.
Ft oonty : I'L,
Note : Code Error Rules
AMI : Each BPV = one error.
BEZS : Lach BPV not contained in OV 10V = one error,

DS1 Datalink

Test Paitern bit errors.

Datalink types:
ESE framing - 4 kbit/s datalink,
1 onby framing - 4 kbit/s liok,
TIDM {raming - 8 kbit/s

D81 Timeslot Extraction
Test Pattern bil errors.
DDS sub-rate {rame errors (2.4, 4.8 and 9.6 kbit/s DSU;
DSi Timesiol Forusal :
Mufli-customer DS (DS0D).
56 kbit/s single-custonier DD (belore error corvection).
Dataport sub-rate single-customer {before or af'ler error
correclion)
56 kbit/s circuit-switched (PSDC).
64 kbit/s clear channel
For 56 kbit/s circuit-swiched operation thie Format is
DDRDRDIMIDS where
B is data
S is signaling bit (Frames 6, 12 ete) {S = 1 in other frames}
For the olher Formats refer to the D80 RX Format section,

Dns)

DSAB (DDK) 1 Sub-rale Framing errors (except 56 kbil/s).
Customer Jevel test paltern bit errors. Secondary channdl fest
pafiern bit errors,

DSOA (DDS) : Test pallern bif errors. Secondary channed test
patiern bit errors.

Clear Channel : Test patiern bit cerors,



General Information

ERROR PERFORMANCE
MEASUREMENTS

o Real-Time Clock

Fundansental Period @ 1 decisecond (nomsinal).
Settability : 2 50 ppm at 259C (neminal).
Stability : Crystal-controlled -0/+50 ppm incleding 5-year
aging.
Display : Displays of time and date are presented on Page 4 of
the CRT.
TIME Format : Time 4 hes 31 ming £2 ses (example).
DATE Format : Date 24 Janvary 1987 {examplel.
Both can be set at any time {ime display resolution | sccond).

Battery Back-Up: The real-time clock and calendar remain
operational during line power Uailures and when the instrument
is switched of [

Elapsed Time

Funetion : The instrument can ionitor the time which has
elapsed since the start of a gating period. This lacility s
available in all GATING modes.

Display : In these modes the ELAPSED TIME display canb be
sefected Tor display.

e Gating Periods

Modes .
Manual : Controlled by START/STOP key.
Interval : START key: controls start of gating period. End of
gating period normally controlled by the intesnal timer but this
can be overridden by the START/STOP key.
Minimwm Interval: 1 second.
Maximum Interval : 99 days 23 hrs 59 mins 59 seus.
Resolution : 1 second.
Repeat Inferval : START/STOP key controls the start of the
first gating period. End of gating periods normaily controlied
by the internal timer but this can be overridden by the
START/STOP key. The START/STOP key ends the sequence of
gating periods as well as terminating the currenl paling period.
Minimum Fnterval @ 1 second.
Maxinnm Interval : 99 days 23 hrs 59 mins 59, secs.
Resolution ;1 seconcd.
Short (repeals) : As for Ropeat Interval but with a shert period
restricted to a choice of 1 sccond, 15 seconds, 5 minules or
15 minutes.
BPead Time : In repeat modes there is NO dead time between
gating periods.
Power Fallure ; In the event of a loss of line power to the
instrument during a gating period, measurement results and
sctings are retained in non-volatile mumory. When line power
refurns the instrument automatically continves gating from the
point in the period reached at the time of inferruption.
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o Measurement Results

Two error types can be accumulated simuitancossly whenever
two types ol error van be present. These must be chosen prior
to 1he start of a galing period. Two sclected resihls, Result A
and Result B, may be displayed simullancously.

The form of display. eg Async EFS. can be chosen before, during
or afler a gating period.

Error Results

Error Count :
Display Format : 7-digit display For < 10.000.000 errors:
2-digit mantissa, 2-digit exponent display for > 10.000.000
errors.
For CRC error counts, an incorrect CRC checksun is counted
a8 OhE erior.

Errvor Ratio:
Display Format : 2-digit mantissa, 2-digit expanent display.
For CRC error ratio results, the number of clocks is used as
the base. For all other ratio resuits, the number of bits
sampled is used as a base.
Error Seconds : Both synchroneus and asynchronous,
Error-Free Scconds : Asyachronous,
% Errvor-Free Seconds : The number of error-free seconds
expressed as a percentage of the number ol secomds in the gating
period.
Display Format : XX XXXX% or 100.00%.
Validily : Valid for all gating modes and vrror types.

Display Update
Single Modes : Non-exponent Formal displays update every
100 ms 1o show the cumulative resuil.

Exponent Format displays update every second to show the
sumutdative result,

Repeat Modes @ The displays update only at the end of each
gating period. Conseqgurently no results are displayed during the
First gating period.

Result Hold : After a single gating peviod or set of gating
periods (repetilive} the Linal result is held until 4 new galing
period is initiated, If the configaration is modificd in the

‘meantime the previous resuft remains wotil the new gating period

is initiated.

Error Analysis

These measurements ave based on CCITT Recommendation
G.B2 1. Analysis is available for alf error sources and gating
maodes.

% Availability : The number of available scconds during a
gating period expressed as a peiventage of the number ol
elapsed sceonds,

Availability is as defined in CCITT Rec. GRZ1. A system
becomes "available® when the error ratio measured in | second
intervals is better than ix1073 for 10 or mere cotisecutive
seconds. ie mintmen avaitable period is 10 seconds,



A system beeomes "unavailable” when the crror ratio measured in
I second intervals is greater than 1x107F for 10 or more
conscutive scconds.

For the purpose of delermining availability, pattern loss. frame
toss and signal loss seconds are simply colwsidercd as seoonds with
escor ralios exceeding the availability threshold. Power loss
seconds are discarded.

I CRC ecvors are being analyzed, the availability vriterion is
320 CRC errors in a seconst. This CRC error pate corresponds
loa BOR of [x1 o3 with rapdomiy distributed bit errors.

% UnavaHabillly ; The punber of tnavailable seconds during a
gating period expressed as a percentage of the number of
elapsed seoonds,

9 Severcly-Errored Seconds : The number of seconds during
the available time in a gating period which have an error ratio
worse than the availability threshold expressed as a percentage
of the available time expressed in seeonds {as per CCITT Ree
G821y

%% KN : The number of seconds which conlain errors during the
available time in a gating period expressed as a percentage of the
available time in seconds,

9% Degraded Minutes : The nember of 60 second {1 RNk}
intervals {excluding severely-errored seconds) during which the
error ralico is worse than a thyeshold Tx ] {0 expressod as a
percentage of the svailable time in minutes {excluding severely

errored seoonds)

Alarm Duration
Tlie lollowing alarm duraticns are measured in seconds :
Instrument Power Loss
Signal Foss (excepd Lor DS0 Clear Channed)
AlS (251 and DS signals)
PS1C Frame Syne Loss
D81 Frame Sync Loss
DI0B Frame Syne Loss
Pattern Sync Loss

DS1 JITTER MEASUREMENTS
(Option 001)

Jitter Amplitude Measurement
Range 0.00 1o 13.00 Ul pk-pk (nominaly in (O 1 UL steps.
Accuracy specified in range 0.00 to F0.00 Ul pk-pk.
Intlrinsic Jitter; < 0.02 Ul pk-pk (typical} at 25°C
< (.06 Ul pk-pk 0 10 50°C.

Basic Accuracy : 31.0% £ 0.03 Ul (typical) + pattern
depemlency.
Infernal Filters

LP:2 Hzle 40 Kz,

HPE + 1P 10 iz o 40 kllz

HP2 + 1.P: 8 kliz to 40 kHz.

General Information

Filter Tolerances :
Ppper Cutoff LP: 40 kllz £ 10%,
Lower Cutoff L1 : 2 liz £ 70%.
Lower Cutoff HP1 : 10 Hz % 10%.
Lower Cutoff P2 : 8§ kliz £ 1 0%.

ditter Analysis .
Hit Thresheld : Can be sel in the range 0.05 1o 10.00 Ul pk-pk
{resofution 0.01 U pk-pkj.
Hit Count : Totalizes the number of times the measured fitter
exceeds the hit threshold during the measwrement interval,
Display Format : 7-digit display for < 10.000.060 hits.
2 digit mantissa, 2-digit exponeat display for > 1O.000.L00
hits.
Hit Bit Count : Totakizes the number of DRI clock periods
during which the measured jitter amplitude exceeds the hit
threshold during the messurement interval.
Display Format : 7-digil display for < 10.000.00G0 hit bits.
2 digit mamiissa, 2-digit exponent display for > 10.000.000
kit biis.
Jitter Hil Bit Ratio : The ratio of the DS hit bit count Lo the
total number of DS bits in the measurement interval

Jitter Hit Seconds ¢ The nember of seconds i which the hit
threshold has been exceeded at feast onue during the
measurenient interval, (Measured asynchronously)

Jitter Hit-Free Scconds @ Converse of Jitter Hit Seconds.

DATA LOGGING

Logging Device

Internal Printer - this is the default device. Uxternat HP-1B
printer i listea-always mode.

Remote Controf : When logging lo an ¢xternal HP-IB printer
remote Is resiricted (o R$-232-C since the HP-113 port must be
set to tatk-only in order fo drive the external HP-ID printer,
Note 1 When using the internai printes, no output i available to
external printers and vice versa.

Internal Printer
‘Fype : Impact, 24-colmi
Capacity 1 Approximately 600G lines per paper roll (19 metres).

Print Modes

Muanuai : At any time the manual PRINT key can be used to
cause (he displayed "resuits” (Results, Analysis. Alarm Durations,
RX Leve! or Monitor Word) (o be printed on the selected deviee.

Note that this is the only case in which the RX Level and
Monitor Word are fogged.

Log During Gating : Logs {ime of occurrenve and number of
ervors/jitter hits in the errored seconds/jitter hit seconds
measurement selecied Tor Result A, The result may be fogged for
every crror/hit scoond. or only when the ercor eatio or hit bit
ralio in 1 second exceeds a preset threshold Ixd 0N where N
san be st in the range 2 to 7,
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General Information

Alarms @ The printer always prints the oceurrence of an alarm
change. ie & change in the state of :

Power Loss

Signal Loss (DS1 or P80

External Clock Loss (D81 or DSO)

Frame Syne Loss (1D851C, Digroup, MEA, DS or Sub-rate)

AlS

Yellow Alarm

XT3t

Patiern Synu Loss

RX Level too high or low

RX Level imbalance
As with normal triggered logging. these alarm printouls are
printed in & single line logether with a limeslamp.
An alarm printoul is also given For any alarm which is active st
the start of a single gating period or sequence of repetitive
gating periods,
Squelch : A printsquelch mechanism is implemented such that
error/hit second printouls oceurr on & maximum of 10
consecutive seconds, On the occurrence of the next {rigger-Uree
second, the number of elapsed (rigger-seconds is printed logether
with the total number of errors {or hits) acoumulated during the
squelched perjod.

End of Gafing Summary : Logs measurement resulls. error
performance analysis and alarm durations abways or when
Resull A exceeds a threshold 1x10° ™. where N can be set in the
range 2 te 7. The user inay choose {o fog 2] resulis or only those
selected Tor display.

PROTOCOL ANALYZER PORT

Appiication
Permits direst connection of a protocol analyzer such as the
HP 49523 A, When this mode is selected. the internally-gencrated
fest pattern is substituted with the protocol analyzer test pattern
The HI* 37871 acts as a DS channel access unit alfowing the
following channels to be acuessedt ;
DDS sub-rate primary/secondary channels
2.4 kbit/s/133 bit/s, 4.8 kbit/s/266 bit/s.
.6 kbil/s/533 bit/s.
DS Extended Super-Frame {(18F) 4 kbit/s daladink.
D81 Super-Frame (8T} 4 kbil/s I's bits,
DS T1 Data Multiplexer (T1DM) 8 kbit/s R-channel.
Connector 1 24-pin D-shell.
Funetion : Full duplex. TX and RX clocks supplied, no
handshake lines.
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REMOTE OPERATION

Type
HP-IB or R8-232-C. Either can be selected and configured on
Page 5 of the CRT.

HP-1B

Tmplomentation : SH I AL TS5 THEO B4 LIO:SRE:RL1:
PPO: DCHL DTG CO.

Modes :

ADDRESSABLE : When the HP 3787R is operated with an
external controller the addressable mode allows vontrol ol
front-panct Tenctions except the HP-IB addeess and the POWER
switch, All curvent results and [lags are available and a locud
feckout faciltity is provided. There is no remole control of screen
paging.

TALK-ONLY : This mode permits the 112 37871 (o b used
without an external controller. It is intended Lor the output of
restlts (o a peripheral such as a printec. In this mode the format
and Frequency of results are as set up For the internal printer
operation,

RS-232-C
Connection ; Hardwired or Moden,
Duplex : Half or Full. Only Full Duplex is available i herdwired
is selected.
Handshale : Xon/Xof T (Fult Duplex otlly}
RX Onty : HP 378713 paces rate ad which it receives data by
sending Xon/Xoff.
TX Only : Controfler paces rate al which [P 378718
transmits data by seading Xon/Xoff.
RX & TX : As {or both above.
Enqg/Ack : On/off,
DYR On/Off : For users who require manuaj control of DTR
this liekd can be brought inlo the display by selection of an
infernal DIL switch.
Baud Rate: 300.600. 1200, {800, 2400, 4800, 9600, or
SELECT.
Ct High Rate: 300, 600, 12040, 18046, 2400, 4800, 9600,
Cl Low Rate: 300, 600, 1200. 1800, 2400, 4300, 9600.
Parity : Bven, Odd, vnes or zeros.
Stop Bils: { or 2.



POWER SUPPLY

Mains Input

Voltage Ranges: §8 10.127 V AC, nomimally 128 V AC:
176 10 254 V AC nominally 240 V AC

Line Frequency: 48 Lo 66 Lz

Power Consamption : Approx ! 10 VA (both ranges).

DC Battery Input (Option 002)
Voltage Range : -40 16 -37 V DC, nominally -48 V DC.
Power Consumption : Typically 7¢ Watts,

Earthing : The positive pole of the DC supply will be grounded.

PHYSICAL

Dimensions
130 mm hight 425 mm widk; 420 mm deep
£5.12 x 16.73 x 16.54 mches)

Weight
10.4 kg {23 b}

Environment
Operating Temperature : 0 to 50°C.
Sterage Temperature : -40 10 75°C.

ORDERING INFORMATION

STANDARD INSTRUMENT

The HP 378 7B is supplied complete with :

« DSIC/DS /D80 interfaces

- Internal printer

~ HP-B and R8-232-C remole control

- Protovol analyzer infcrlace

- Frost and rear panel DDS external clock interfaces
- DSt external clock interface

- Anextra DS1/DSEC Output on rear panel

- R8-232-C and prolocol analyzer porl fes! plug
- Power cord

« Front panel cover

- Front pane] bandles

- A set of Operating and Service Manuals

General [nformation

OPTIONS

Option 001 - DS1 Jitter Measurement
Ackds DS1 jitter measurcment and analysis copability (o the
HP 37878,

Option 002 - DC Power Supply
Allows the LIP 378 7B to be powered from a -4Q 10 -537 ¥V DC
supply in addition 1o AC line power operation.

Option 909 - Rackmount Fittings

Allows the 11P 378 7B 1o be Filted in a I9-inch wide eyuipment
rack. The instrument Tront panel cover is ol supplicd with this
Option.

Option 910 - Additional Operating and Service
Manuals

One set of Operating and Service Manuals is supplicd with the
HP 378718 This Option provides an extra set.

ACCESSORIES AVAILABLE

HP 15668A - Front Panel DDS Clock Cable
5-pin DIN (Female) to 5-pin DIN (Temale, 3 metres 10 feel)
long.

HP 15669A - Rear Panel DDS Clock Cable
9-pin D-type {inate} to 2-pin D-type (maleh 3 motres (10 Tect)
long,

Transit Case - HP Part Number 9211-2655
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| Installation 8

Introduction

This section provides installation instructions for the Hewiett—?ackard Model HP 37878 Digital Data Test
Set and its accessories. This section also includes information about preparation for use, packaging, storage
and shipment.

Preparation For Use

TO AVOID THE POSSIBILITY OF INJURY OR DEATH. THE FOLLOWING
PRECAUTIONS MUST BE FOLLOWED BEFORE THE INSTRUMENT IS
SWITCHED ON.

(A} NOTE THAT THE PROTECION PROVIDED BY GROUNDING THE
INSTRUMENT CABINET MAY BE LGST IF ANY POWER CABLE QTHER
THAN THE THREE- PRONGED TYPE SUPPLIED IS USED 10 COUPLE THE
AC LINE VOLTAGE TO THE INSTRUMENT.

(B) IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN
AUTO-TRANSFORMER TO REDUCE OR INCREASE THE LINE VOLTAGE,
MAKE SURE THAT THE COMMON TERMINAL 1S CONNECTED 10 THE
NEUTRAL POLE OF THE POWER SOURCE.

(C) THE POWER CABLE PLUG SHALL ONLY BE INSERTED INTO A SOCKET
OUTLET PROVIDED WITH A PROTECHVE EARTH CONTACI. THE
PROTECTIVE ACTION MUST NOT BE NEGATED BY THE USE OF AN
EXTENSION CORD WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

Power Requirements

The instrument requires a power source of 115V AC (6%, -27%) or 230V AC (+6%, -18%), 48 to 66Hz
single phase. Total power consumption is typically 110V A,

Instruments containing Option 002 can also be operated from an external DC power source in the range
40V to -57V DC (see DC Battery Operation on Page 8-2). Power consumption is typically 70W.



Line Voltage Selection and Fuse

The line voltage is selected by the rear panel switch labeled 120V and 240V.

Before connecting the instrument to a power outlet, ensure that the line voltage selector

CAUTION

is correctly set and that a fuse of the correct rating is fitted.

Fuse ratings are given in the table below:

Power Cord

‘Table 8-1. Fuse Ratings

Nominal Fuse HP Part
Line Rating MNumber
120V 3AT/250Y 2110-0381

240V LSAT/250V 2110-0304

Installation

This instrument is equipped with a three-wire power cord. When connected to a powet outlet, this cord
grounds the instrument case. The type of power cord shipped with each instrument depends on the
country of destination. Refer to Figure 8-1 for part aumbers of the power cord and plug configurations
available. The number shown below each plug is the Hewlett-Packard part number of a power cord
equipped with that plug. If the appropriate power cord is not included with the instrument, notify the
nearest Hewlett-Packard Sales and Service Office and a replacement will be provided.

fdpg i 3

$120-2104

B120-1369

8120-1689

81201351 BL20-1378

B126-2956

812042114

Figure 8-1 Plug Configurations

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

Line
Neutral
Ground

: Brown
: Blue

: Green/Yellow
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DC Battery Operation (Option 002 only)

The HP 3787B can be powered from an external DC supply via the BATTERY terminals on the rear panel
For correct operation, the HP 3787B ground terminal should also be connected to ground. The following
figure iftustrates how the HP 3787B should be connected to a DC supply.

NEGATIVE 77 37878 REAR PENEL

$ 7/ ‘[ e

i
YsTRTION FUSE FUSE

40-57Y lpaTTERY

(-3

BRTTERY

50

¥ F"

]
T.E. '
// . L

e £ -
POSITIVE

/J? RUIET GROUND
T.E. = TERMINAL EQUIPMENT

Figure 8-2 Connecting a DC Supply to the HP 3787B (Option 002 Instruments)

Ensure that a 3AT/250V fuse, HP Part Number 2110-0381, is fitted in the fuse holder next to the
BATTERY terminals on the HP 37878 rear panel.

ENSURE THAT THE SAFETY COVER IS IN POSITION OVER THE AC INPUT
SOCKET WHEN THE INSTRUMENT IS WIRED FOR DC OPERATION,

CAUTION

Failure to connect the DC supply to the HP 3787B as shown in Figure §-2 may result
in damage to the instrument,



Installation

Operating Environment
Temperature - The instrument may be operated in femperatures from 0 degrees centigrade to +50 degrees

centigrade.

Humidity - The instrument may be operated in environments with humidity wp to 95% ar 40°C.
However, the instrument should also be protected from temperature extremes which may
cause condensation within the instrument.

Altitude - The instrument may be operated at altitudes up to 4600m (15,0001t).

Air flow - The air intake to the instrument is via a fan mounted on the rear panel. The air exhaust is
via the perforated side panels. To provide adequate cooling. an air gap of approximately 3
inches should be maintained around the instrument,

Preventive Maintenance

internal Batteries

WARNING

DO NOT INCINERATE OR MUTILATE THE BATTERIES, THEY MAY BURST
OR RELEASE TOXIC MATERIALS CAUSING PERSONAL INJURY.

The lithium batteries on AS, used as a power supply for the nonvolatile memory and the real time clock,
should be checked annually. Life expectancy of the battery is approximately 5 years.

Fan Filter

The fan filter should be removed from the instrument and cleaned in hot soapy water every six months or
more frequently if the instrument is operated in a hostile environment.

Mating Connectors

Table 8-2 lists the connectors which mate with the instrument ports.
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Table 8-2. Mating Connectors

Mating Connector

Connector Fype Part Number

RX INPUT DSI1/1C WECQO 310 HP 1251-0695

RX INPUT DSX-0 BANTAM HP 1251-3060

TX OUTPUT DSX-1/1C WECO 310 HP 125106095

TX OUT?UT DSX-0 VBANTAM HP 125]-3060

D30 CLOCKS 5-PIN AUDIO HP T48733

DIN PLUG-F

DDS CLOCK 9 W D SUBMIN HP 1251-0216 (plug)
HP [251-155] (hood)
HP 12510215 (lock)

R§-232-C 25 W D SUBMIN HP 1251-0063 (plug)

PROTOCOL ANALYZER

HP-1B

DS1 CLOCK INPUT

25 W D SUBMIN

AMPHENOL

BNC (75%)

HP 1251-1438 (hood)

HP 1251-0063 (plug)
HP 1251-1438 (hood)

HP 1251-0293

HP 1250-1448

Rack Mounting

Figure 8-3 illustrates the Rack Mount Kits available for use with the HP 3787B. Refer to the Opuiating

Environment on Page 8-3 regarding the cooling of rack mounted instruments.

84

Figure 8-3 Rack Mount Kits

R

The operating instruction
tray may prevent rack
mounting immediately
above another instrument.
A standard bottom cover
(without tray) HP Part
number 5060-9447, may be
used,

The original feet should be
fitted to the new cover,
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Printer Paper Replacement

HINGE AIBBON PAPER ROLL
CARTRIDGE COVER

PRINTER

FRONT PANEL

KNURLED FRONT PANEL. PAPER CUT WITH SPINDLE
RETAINING SCREW CATCH LEADING 'V’ SHAPE STOP

Figure 8-4 Internal Printer

New rolls of paper for the HP 3787B internal printer can be ordered under HP Part Number 9270-1151.
These are standard rolls of paper, 2 1/4 inches wide.

Use the following procedure (see Figure 8-4) to fit a new roll.

L

2,

Switch the HP 378 7B power off,

Unscrew the Knurled Retaining Screw on the left hand side of the printer assembly and withdraw the
complete assembly from the instrument.

Remove the Paper Roll Cover. This is a friction Tit on the printer assembly bracket,

Press in the Spindle Stop. remove and discard the spent paper roll

Fit the new paper roll by pressing the Spindle Stop and sliding the new roll onto the Spindle.
Ensure that the end of the paper is cut clean and square or in a teading "V" shape (see Figure 8-4).
Pass the end of the paper into the printer Joading slot.

Push the paper into the slot untii resistance is felt.
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9. Replace the Paper Roll Cover,
10. Switch the HP 3787B on.

11. Press the HP 3787B front panel printer key until paper emerges from the printer assembliv
front panel slot. '

[ NoTE |

If any difficulty is experienced in feeding the paper through the printer assembly,
check that the edge of the paper is cut clean and repeat steps 6 to 11,

12. When the paper has been successfully fed through the printer assembly, switch the instrument power
off, replace the assembly in the instrument and secure with the Knuried Retaining Screw.

Printer Ribbon Repilacement

New ribbons for the HP 3787B internal printer can be ordered under HP Part Number 9282-1005.
Use the following procedure (see Figure §-4 ) to fit a new ribbon:

I, Switch the HP 3787B power off.

2. Unscrew the Knurled Retaining Screw on the left hand side of the printer assembly and withdraw the
complete assembly from the instrument,

3. Gently push back the priater Front Panel Catch and open u;é the printer assembly as shown in Figure
8-4,

4, Push the Ribbon Cartridge on the edge to eject as indicated and lift it away from the printer.

5. Place the new Ribbon Cartridge onto the printer assembly and gently push into place (ensure paper is
’ between the ribbon and the metal impact plate).

6.  Close the printer assembly, replace it in the instrument and secure using the Knurled Retaining Scrow.

Hewlett-Packard Interface Bus (HP-1B)

This section contains information for installing the HP 37878 Digital Data Test Set into a Hewleti-Packard
Interface Bus (HP-IB) system.

The HP-IB is Hewlett-Packard’s implementation of the 1EEE Standard 488-1978 (Digital Interface for
Programmable Instrumentation). This standard defines a physical interface and protocol which enables the
remote control of instrumentation systems,



Connection to the HP-IB
Logic Levels

The HP-IB logic levels are TTL
compatible ie. the true (I) state is
0 to +0.5V DC and the talse {0}
state is +2.5 to +5V DC.

Mating Connector

HP1251-0293;
Amphenol 57-302040

SIGNAL COMMON

SIGNAL COMMON TWISTED WITHPIN 11
SIGNAL COMMON TWISTED WITH PIN 10
SIGNAL COMMON TWISTED WITH PIN 8
SIGNAL COMMON TWISTEDWITHPIN 8
SIGNAL COMMON TWISTED WITHPIN 7
SIGNAL COMMON TWISTEDOWITHPIN &
REN

D108

D107

D108

D1o% |

TYPE 57 MICRORIBBON CONECTOR

Figure 8-5 HP-IB (rear panel} Connector

Installation

AL
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FlEE R HE
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¥
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SHIELD
ATN
5RQ
[FC
NDAC
NAFD
DAV
B0
DO4
DIG3
D12
D

The HP-1B connector on the rear panel of the HP 3787B provides the physical interface to connee¢t
the HP 37878 into an HP-IB system. The figure above illustrates the connector pin configuration.
Devices in the HP-18 system may be interconnected in any svitable arrangement (star, delta, etc) using

the HP-IB cables listed in the table below.

Table 8-3. HP-IB Cables

Part Numbers

Cable Lengths

HP H0833A
HP 10833B
HP {0833C
HP 10833D

tm (3.3f1)

2m (6.6ft)
4m (13211)
0.5m (1.6ft)

External Printer Control

(See Section 5 Printing/Logging Results),
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The HP 3787B as an Addressable Device.

Setting the HP 3787B to the ADDRESSABI.E mode permits the instrument to be controlled remotely via a
separate HP-1B controller.

Refer to Connecting the HP 37878 to HP-IB (Section 6} for information on address selection. Ench device
in the HP-IB system requires a unigue address to enable the controlier to differentiate beiween devices.
The following table provides the ASCII character equivalents of the HP-1B address codes,

Vabie 8-4. HP-IB Address Codes

Address Address Characters
Decimal Talk Listen
0 @ sp
] A !
2 B "
3 C #
4 D 3
5 E B
) F &
7 G ’
8 H {
9 I }
10 J *
11 K. +

12 L

i3 M -

14 N .
i5 0 /

I6 P 0
17 Q ]

18 R 2
19 ) 3

20 T 4

2 U 5

22 v 6

23 W 7

24 X 8

25 Y g

26 Z :

27 [ :

28 Y\ <

2 1 =

30 ] >
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RS-232-C Interface

This section contains information for connecting the HP 3787B to a RS-232-C interface. The HP 3787B is
configured as Data Terminal Equipment (DTE).

Connection to the RS-232-C System
Logic Levels

The RS-232-C functions are ON
when the voltage at the receiver
is more positive than +3V and oD
OFF when more negative that ¢ ©

-3V. The function is not defined (STGNAL GND3 ’717
in the transition region between

+3V and -3V. DR1

A8 LK4

Mating Connector
D }AB LKS

BCoD DSR CTS RTS RXD TXD
HP 12510063 (plug)

: g | et
HP [251-1438 (hood) DOOREEOEGOO ® @ Q
CEDECR RS R OR OO R OROLD
l

DR

1

AE LK3 [A B L

+12V L2V

Figure 8-6 RS-232-C (rear panel} Connector

RS-232-C Interface Cables

Refer to Connecting the HP 3787B to RS-232-C (Section 6) for information relating to interface cables.
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RS-232-C Remote Control

Refer to Section 6 for all relevant information on preparing the HP 37878 for R$-232-C Remote Control.

Dual Rate Modems (data rate selection}-CH/Cl

Some modems can operate at two data rates. Normal operation is at the higher rate, eg 1200 bps, but if
the circuit quality is poor and causing errors then the modem can be switched to a "falback™ rate, say 300
bps, which, although slower, is less prone to errors,

R5-232-C defines two circuits, CH and CI, as data rate selectors. The circuit definitions are identical except
that CH is used by the DTE to control the modem speed, whiist CI is used by the modem to controf the DTE.
CH is used where the DTE is controlling the transmission speed, for example, at the "originate” end of a
diatup line. CI is used where the modem is indicating received transmission speed so that the DTE can
adapt to it - for example at the "answer" end of the dialup line.

The two circuits are functionally mutually exclusive and have both been assigned to pin 23 of the
RS-232-C. The decision as to which circuit to implement, ie. whether the DTE or DCE is to source the sig
nal, is left to the modem manufacturer. However, a dual-speed modem that can be used fto originate or
answer a data transmission ideallv needs both circuit CH and circuit CI.

The widely adopted solution is to use the normal pin, 23, for circuit CH and to redefine pin 12 (normally
Secondary Received Line Signal Detect) as circuit CI.

A set of links on the Rear Panel Assembly, A6, accommodates different configurations of the data rate
CH/CI functions. The instrument is shipped with links in the position shown in "Connection to the
RS8-232-C System” (Page 8-9) which is compatible with AT & T 212A-type modems.

The following examples show how the links are used to prepare the HP 3787B for connection to a dual
rate modem.

Example 1 - Setting the HP 3787B to adapt to the modem speed (eg. at the "answer” end of a dialup line, or
at one end of some leased lines).

The HP 37878 can adapt to the modem speed if the modem provides circuit CI

L.ink Settings

A B C >
If CI is on pin 23 Open Open Closed Open
If CI is on pin 12* Closed Open Open Closed
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Example 2 - Setting the HP 3787B to control the modem speed (eg. at the "originate" end of a dialup line,
or at one end of some leased tines). The HP 3787B can control the modem speed if the

modem has circuit CH on pin 23 of its RS-232-C connector.

Link Settings

A B C D
To select the higher speed Closed Open Open Open
To select the lower speed Open Closed Open Open

*The instrument is shipped with the links ia this position.

Manual Control Of DTR

NOTE: Changing A5 $202 causes loss of NVM including stored panels.

Normally, when the HP 3787B is configured for modem connection, it holds DTR (Data Terminal Ready)
signal permanently on. However. i switch bit "5" on A5 S202 is set to "1” prior to switching the HP 37878
on. then manual control of DTR is available via an additional selection on the Remote Configuration Page

{5). The display wilf then be as follows with a choice of DTR - OFF or ON:

Connection - -Modem
Eng/Ack On
DTR Off
Speed 1200

(7 Bit Data) Parity 0's

Spurce R8232 Status:local
Duplex Full

Xon/Xoff .

Error: 0

LOff -

Stop Bits 1

DTR (Data Terminal Ready) can be turned on prior to manually originating or answering a call. or it will

turn on automatically in response to a signal on Ring Indicate.

DTR on the display wilt always reflect the state of the Data Terminal Ready signal at the interface.



Installation

Puring the progress of a call Data Terminal Ready will be on, but can be manually turned off to cause the
modem to disconnect.

In all cases, if DSR (Data Set Ready) does not turn on within 60 seconds of DTR (Data Terminal Ready)
being turned on then DTR (Data Terminal Ready) will turn of f. If Data Set Ready turns off, for exampie
at the end of a call, then Data Terminal Ready will turn off.

As for normal operation, Data Terminal Readv and Data Set Ready must be on before communications
can proceed,

DS0 CLOCKS Connector (front panel)

Pin 1 Ground

S o Pin2 8 kHz byte clock
! 4 Pin 3 8 kHz byte clock (complement of pin 2)
\ 23 ° Pin4 64 kHz bit clock
\ 1 "o / Pin 5 64 kHz bit clock (complement of pin 4)
\.\ . Q_/// ]
TTL levels

Figure 8-7 DSO CLOCKS Connector

DDS CLOCK Connector (rear panel)

As an alternative to the front panel DDS CLOCKS input, the DS0 interfaces can be driven 'by DDS clocks
connected to the rear panel %-pin, D-Type, LDS CLOCK input. The rear panel DDS clocks are normally
supplied from D4 Channel Banks.

Pin designations for the rear panel connector are shown in Figure 8-8.

Pin ) Power supply, +5V DC (terminated but not used by HP 37878)

?@ @ @ @ @ Pin2  Ground

| Pin 3 64 kHz clock (TTL)
L,,,@ @ ® ©® Pin4 8 kHz clock (TTL}

Figure 8-8 DDS CLOCK Connector

wotE ]

The two screws securing the D-type connector to the rear panel ean be replaced by
hexagonal lock connectors (HP Part Number 1250-2942) which will enable D-tvpe
mating connectors with securing screws to be fixed to the rear panel,
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Storage And Shipment

Environment

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

Temperature. . .ooov i ierininnins -40 degrees centigrade to +75 degrees centigrade
F T L7 5.2 5 2 DU up to 90% at 65°C
F TR T AT < P DN P 15,300m (50,000ft)

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

the instrument.

Packaging

Tagging for Service- If the instrument is being returned to Hewlett-Packard for service, please complete

one of the blue repair tags located at the front of the service manual and attach it to
the instrument.

Original Packaging - Containers and material identical to those used in the factory packaging are available

Other Packaging

through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing. attach a tag indicating the type of service required,
return address, model number and full serial number. Also mark the container
"TRAGILE" to ensure careful handling.

- The following general instructions should be used for repacking with commercialiv

available materials:

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

number.)

(b) Use a strong shipping container. A double-walled carton of 350 pound test material is adeguate.

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

(d) Seal the shipping container securely.

(e) Mark the shipping container "FRAGILE" to ensure careful handling,

(f) 1In any correspondence, refer to instrument by model number and full serial number.



Glossary of Terms

AlS
Alarm Indication Signal, normally all I's on a DSI
signal.

ALTERNATING LOOPBACK

Loopback which requires frequent transmission of
code (alternating with data) to hold the loop. The
HP 3787B transmits alternate 1 second periods of
code and daia.

AMI
Alternate Mark Inversion.
1344 Mbit/s T,

Line code used at

APS

Automatic Protection Switch.
switches between primary and
depending on error ratio.

Automatically
standby lineg

AVAILABILITY

Percentage of time that satisfactory data com-
munication service is available. The term "satisfac-
tory" implies that terminal equipment and cables
are in working order. CCITT define availability in
terms of error ratios - a system becomes "available”
when the error ratio measured in | second inter-
vals is better than 10°3 for 10 or more consecutive
seconds (ie the minimum available period is 0
seconds),

AUTO

When the receiver DSI/DSIC level selection is set
to Autc, the receiver input will accept signals over
the whole range of DSX/DSX-LO-MON.

B8ZS

Binary 8 Zeros Substitution, One of the line codes
used at the 1.544Mbit/s T1 rate. A code is trans-
mitted when 8 consecutive zeros occur to ensure
that there are sufficient transitions for clock
recovery.,

BASEBAND

In the Digital Data System, baseband refers to a
digital stream designated to contain data for only
one customer station, that is, not multiplexed. For
example, data on a customer’s loop and at the
DSOA level is at baseband.

AD

BIPOLAR RZ (BPRZ)

Bipolar return-to-zero - a three-level code in which
alternate "ones" change in sign {for example, 1011
becomes +1, 8, -1, +1) and transitions befween ad-
jacent "ones” pause at the zero voltage level,

BIPGLAR NRZ (BPNRZ)

Bipolar non-return-to-zero - same as hipolar R7
except transitions between adjacent "ones" do not
stop at the zero level

BPV
Bipolar Violation - a violation of the alternating
+i, -1 pattern in a ternary {three-level) code.

BYTE

In the Digital Data System, a byte refers to a group
of eight consecutive binary digits associated with a
single user.

BYTE STUFFING

In DDS. the technigue by which the speed of a
digital stream is increased by repeating byvfes and
transmitting them at a faster rate. The information
content of the stream is not increased.

C-BIT

Bit 8 of customer byvtes. Set to | when daf is
transmitted to ensure at least one | per bvte. Set
to 0 when control codes are transmitted.

CLEAR CHANNEL
All 8 bits of each bLyte are data.

CONTROL SIGNALS
Signals in byvte format used for synchronization.
status and remote testing.

cP

Circuit Pack - a unit that contains part of the PDS
circuitry and can be inserted into equipment shel-
ves where required.

CRC

Cyclic Redundancy Code. A code used with ex-
tended superframe which is calculated on the
transmitted data, transmitted itself, and compared



with an identical calculation performed on the
received data. The CRC check is used as a method
of performance monitoring.

CROSS-CONNECT

A piece of hardware used to interconnect multi-
piexers with line terminating equipment and other
multiplexers. Access to signals is often available
through jacks associated with a testboard located
near the cross-connect,

Ccsu

Channel Service Unit - a unit located on the cus-
tomer premises that provides a DDS channel for
use with the customer’s logic and timing recovery
circuitry. {also see TICSU)

DATA MODE

A condition of the DSU with respect to the trans-
mitter in which its Data Set Ready and Request to
Send circuits are ON and it is presumably sending
data.

DATAPORT

A unit which allows direct digital access to chan-
nels in a D4 bank, This gives the bank a
voice/data sharing capability.

DDS
Digital Data System.

DIGINET

A data transmission service similar o the DDS but
cross connected at the End Office rather than
being back hauled to a Hub Office.

DIGROUP
One of the two DSI signals multiplexed to form a
DSIC signal.

DOWN-TIME

Time during which data communication is not
available or unsatisfactory (see "availability”) due
to malfunction. Time reguired for preventive
maintenance is not included.

DS0
Digital Signal at the 0 level - a bipolar non-return-
to-zero signat at the 64 kbit/s rate.

DS0A
Single customer subrate data, reiterated or byte
stuffed up to the 64kbit/s rate.

Glossary of Terms

DSOB
Multi customer subrate data multiplexed up 1o the
64kbit/s rate.

DS1
Digital Signal at the first fevel - a bipolar return-to-
zero Tl signal at the 1544 Mbit/s rate.

DSA

Digital Serving Area - the geographic area covered
by all DDS customer stations that home on a single
DDS hub office.

DSU

Data Service Unit - a terminal located on the cus-
tomer premises for the purpose of accessing the
Digital Data Svstem through a standard ElIA or
CCITT interface,

DRSX-0

Digital Cross-Connect used to interconnect equip-
ment at the DSO level Note that no cross-connects
are used in local DDS offices,

DSX-0A

The DSO digital cross-connect at a DDS hub office
where individual customer circuits are properly
routed and where test access (the STC) is available.

DSX-08

The DSO digital crossconnect at a DDS hub office
used to connect TIDM and TIWB4 ports with
SUBMUXs and to connect TIDM and/or TIWB4
ports together for through or bypass circuits.

D&X-1,2,3

Digital Cross-Coanect used to interconnect equip-
ment, provide patch capability, and provide rest
access at the DS, DS or DS3 level respectivety.

DT BOARD

Driver/Terminator Board - used in apn OCU shell
when individual OCU outputs are reguired for the
shelf.

DISS

Digital Transmission Surveillance System. A $ys-
tem based in Chicago to remotely monitor DDS
DS} facilities.

DUPLEX
A facility which permits trapsmission in both

A-1



Glossary of Terms

directions simultaneously (sometimes referred to as
full duplex),

DUTY CYCLE
The percent of a single pulse period (for a "1"
during which the voltage is non-zero,

- EFFICIENCY OF DATA COMMUNICATIONS
Percentage of one-second intervals in which data is
delivered free of error.

EFS
Error Free Seconds.

END OFFICE

In a DDS local area, a local office that passes on
toward the hub only circuits that entered the of-
fice over local loops.

ERROR SECONDS
Seconds during which an error occurs.

ESF

Extended Super Frame. The ESF format "extends"
the DS-1 superframe structure from (2 to 24
frames {4632 bits) and divides the 8kbit/s framing
bit position pattern previously used for basic
frame and robbed-bit- signaling synchronization
into a 2kbit/s channel for basic frame and robbed-
bit-signaling synchronization, a 2kbit/s channel for
a cyclic redundancy code check code (CRC-6) and
a 4kbit/s channel for a terminal to terminal data
link.

FBM

Frequency Division Multiplexing - the process of
combining a number of analog signals into a single
analog signal by an orderly assignment of freguen-
cy bands,

FOUR-WIRE CIRCUIT

A facility which provides two full4ime, indepen-
dent channels for transmission in opposite direc-
tions, Historically associated with two wires for
transmission and two wires for reception.

FRAME
On a T1 line a frame refers to 193 binary digits. 24
customer bytes plus one network framing bit.

Fs

Framing signaling used in Superframe (SF} format.

The 193rd bit of even numbered frames.

A-2

Ft
Framing terminal used in Superframe (§F) format.
The 193rd bit of odd numbered frames.

HI'T
Any disruption of service that persists for less than
one second.

HE-222 HL-S6NY

Interface packs providing bipolar/unipolar conver-
sion of NRZ data for an integrated sub rate multi-
plexer or driver terminator, HL-90NY responds to
alternating loopback and HL-222 responds to latch-
ing foopback.

HUB

An office in the Digital Data System that com-
bines the TI data streams for a number of local
offices into signals suitable for transmission over
DDS facilities, and/or provides test access by
means of an §TC.

IDLE CODE

A bipolar violation seguence transmitted by the
DSU to indicate no data is being sent over the
loop.

IDLE MODE

A condition of the DSU with respect to the trans-
mitter in which its Data Set Ready circuit is ON
but its Request to Send circuit is OFF and it is
sending idle code.

ISMX

Integrated Subrate Multiplexer - an arrangement
used only in end offices in which the subrate mul-
tiplexing function is contained within the QCU
shelves. Up to ten subrate channels of uniform
speed can be grouped onto a single 04 kbir/s
TIDM or TIWB4 port with this arrangement.

LATCHING LOOPBACK

Type of loopback which is set with a transmitied
code and is maintained until released with another
transmitted code.

LOCAL LOOP _
The cable pairs between a DDS office and cus-
fomer prenises,

LOGIC NEAR/FAR
For testing an unbalanced unipolar DSOA signal



with balanced type test jacks connected across the
line. The tips of the transmit and receive jacks are
connected to the NEAR (customer} side and the
rings to the FAR (network) side.

LOOPED BS1 CLOCK

The clock extracted from the DS data, received
by the instrument is used as the instrument trans-
mitter clock.

LOOPING (LOOPBACK)
A testing procedure that causes a received signal to
be returned to the source.

MAP CODE

A code which is provided by a latching loopback
device to indicate when it is looped. The map
code is displaved on the HP 3787B Transmitting
display when the Receiving display Pattern is set to
Return Codes.

MJU

Multi-Point Junction Unit - a unit employed at a
DDS hub office to link together three or more
segments of a multi-point circuit.

MSU

Multi-Point Signaling Unit - a device used in con-
junction with the DDS test equipment to isolate
and test various segments of a DDS multi-point
circuit.

MULTIPLEX CROSS-CONNECT
See DSX-0B.

MULTI-POINT

A customer ¢ircuit with niore than two end points.
Usually one end point is designated as the "control”
station,

OoCuU

Office Channel Unit - a terminal located in the
Centra! Office for the purpose of accessing the
data transmissions,

PCM

Pulse Code Modulation - the process in which
analog signals are sampled, gquantized, and coded
into a digital bit stream.

PRBS
Pseudo Random Bipary Sequence. A known
reproducible sequence which has many of the

Glossary of Terms

characteristics of a truly random sequence.

PSDC
Public Switched Digital Capability - a dedicated.
stand alone, 56kbit/s digital network,

R-CHANNEL

Remote channel at §kbit/s which uses 1 bit {chan-
nel 24 bit 7) per frame for the DDS Digital
Transmission Surveillance System.

RETURN CODES

An HP 3787B receiving mode which causes return-
ed transmission operation codes (e.g. MiU selec-
tion) to be decoded and displayed with the trans-
mission information,

S-BIT ‘
The subrate framing bit inserted in hit | of the
customers § bit byte,

SF

Super Frame format (also known as D4 or multi-
frame format) comprises [2 frames and has one
framing bit per frame. The least significant bit
from each timeslot in frames 6 and 12 is used for
"robbed bit signaling”. The framing bits comprise 6
Fs bits used to synchronize the the robbed bii sig-
naling. and & Ft bits used for Dbasic frame
synchronization,

SHORT-HAUL
Referring to transmission distances typically less
than 30 miles.

SQUELCH

Printer squelch inhibits print out when the logging
trigger occurs on ten consecutive seconds.

SRDM

Subrate Data Multiplexer - a unit that combines a
number of data streams at or below some basic
rate (2.4, 4.8, 96 kbit/s) into a single 64 kbit/s time
division multiplexed signal.

STATION
A point on a customer's premises at which a digital
access line is terminated.

sIC
Serving Test Center - a test location established to

contro! and maintain circuit layout records {CRL),
receive customer ftrouble reports, assist in the
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stations, perform
coordinate  service

checkout of newly-instalied
trouble localization, and
restorals.

STRAIGHT-AWAY TEST

A test procedure in which a test signal is transmit-
ted from one point to a receiver at a different
point.

SUBRATE
In DDS, this refers to a data speed of 9.6, 4.8 or 24
kbit/s.

T1
The digital 1.544Mbit 24 channel transmission
which carries both voice and data.

TIASU

T1 Automatic Switching Unit - monitors the line
code bipolar violation error rate of the regular T
line and switches service automatically to a
standby line when the bipolar violation error rate
exceeds a preset threshold. The threshold for DDS
is normally 1 x {076

TICSU

T1 Channel Service Unit - a unit which provides
an interface between customer premises data
equipment and telephone company T1 transmission
lines,

T LANE

A digital transmission line that carries data at the
1.544 Mbit/s rate (DSt levely in DDS it is used

A-4

primarily for short-haul links.

TIiBM

Tl Data Multiplexer - 2 muitiplexer that is capable
of time division multiplexing up to twenty three
64 kbit/s channels and synchronizing information
into a DSI signal. TIDM uses a specific frame
format, see Appendix C.

TIWB4

A voice-data multiplexer capable of combining up
to twelve data channels at the 64 kbit/s rate with
PCM encoded voice channels from a D-type chan-
el bank. The resultant TDM format is a DSI sig-
nal. Now obsolete,

TIWBS
A voice-data multiplexer similar to the TIWRB4
except all 24 channels can be used to carry data.

TDM
Time Division Multiplexing - the process of com-
bining a number of digital signals into a single digi-
tal stream by an orderly assighment of time slots,

TEST MODE

A condition of the DSU in which its transmitter
and receiver are inoperative due to a fest in
progress on the line:

THRU MODE

An HP 3787B mode which provides retransmission
of the received signal with monitoring and data in-
sertion facilities.
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ERROR DISTRIBUTION

DATA THROUGHPUT IS ASSESSED BY THE DATA BLOCK RETRANSMISSION RATE,
RANDOM ERROR DISTRIBUTION HAS A MORE DiSRUPTIVE INFLUENCE ON DATA
THROUGHPUT THAN BURST ERRORS.

s [sLock 1]sLock 2{sLock a[sLock 4[BLock 5{BLOCK 8] ETC

RANDOM
ERRORS i | ] ! |

BURST
ERRORS L] M

Introduction

In general, information in a communication system is transmitted in data blocks. To guarantee an error-I'ree
path, most communication systems use an error correction system which retransmits a block containing one
or more errors (normally called error correction by retransmission) Data throughput on these systems i
measured in terms of block retransmissions.

In a transmission system using error correction by retransmission, randomly distributed single bit errors
present a more disruptive influence than an equal number of bit errors occurring in short bursts since a
single error in a block will require a retransmission of the entire block.

For some time, long-term mean esror ratio was used to provide a measure of the error performance of a
digital communication path. This technique, commonly referred to as Bit Error Rate (BER). assumed that
errors occurring in a network resulted from randomly distributed events. In practice, bowever, it has been
found that the majority of errors within a network occur in bursts. Since data block retransmission is
dependent on the error distribution, long-term BER results cannot be used to give an indication of the path
data throughput rate,

CCITT G.821 analysis provides a true characteristic error performance of a digital communication path.
The basic error performance is based on the nrumber of error-free seconds {or error-free second blocks) that
occur during the test period.
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CCITT G.B21 ERROR ANALYSIS

THE HP 37878 PROVIDES ERROR ANALYSIS AS RECOMMENDED BY
CCITT G821,

ERROR ANALYSIS [S DEFINED BY CCITT IN TERMS GF THE PERFORMANCE
OBJECTIVES FOR AN INTERNATIONAL €4 kbit/s CIRCUIT, THE MEASUREMENT
PARAMETERS ARE:

% AVAILABILITY

% UNAVAILABILITY

% SEVERELY-ERRORED SECONDS
% ERROR SECONDS

% DEGRADED MINUTES

CCITT G.821 Measurement Parameter Definitions

CCITT (G.82] analysis divides the total test period into segments called "available” and “unavailable" time.
The error performance measurements refer to available time only, During unavailable time, the error per-
formance measurements remain unaltered. Error performance is evaluated by detetmmmg the percentage
error-f'ree seconds that occur during the available time of the test period.

% Availability

The number of available seconds during a gating period expressed as a percentage of the number of elapsed
seconds.

A svstem becomes "available” when the error ratio measured in [ second intervals is better than 11072 for
10 or more consecutive seconds (ie minimum available period is 10 seconds). :

A system becomes "unavailable” when the error ratio measured in | second intervals is greater than 1x10-3
for 10 or more consecutive seconds.

For the purpose of determining availability - pattern loss, frame loss and signal loss are simpty considered as
seconds with error ratios exceeding the availability threshold. Power loss seconds are not included in the
analysis. :
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If CRC errors are being analyzed, the availability criterion is dif ferent since the CRC is a block error check.
Here the availability threshold for CRC errors is 320 CRC errors in a second, implying a BER of ixi0-3

with the bit errors randomly distributed. For CRC error counts, an incorrect CRC checksum is counted as
one error. The CRC error ratio uses the number of clocks as the base (eg 320 CRCs errored in one second
gives an error ratio of 320/1.544 M). All other ratio results use the number of bits sampled as a base.

% Unavailabitity

The number of unavailable seconds during a gating period expressed as a percentage of the number of elap-
sed seconds,

A system becomes "unavailable” when the error ratio measured in | second intervals is greater than 1x10°3
for 10 or more consecutive seconds.

Y% Severely-Errored Seconds

The number of seconds during the available time in a gating period which have an error ratio worse than
the availability threshold, expressed as a percentage of the available time expressed in seconds.

% Error Seconds

The number of seconds which contain errors during the available time in a gating period expressed as a
percentage of the available time in seconds.

Note : The HP 3787B also provides % Error-Free Seconds over total time as defined in AT&T Pub 62411
and BSTR Pub 41451,

% Degraded Miautes

The number of 1 minute intervals (excluding severely-errored seconds) during which the error ratio is worse
than a threshold 1x10°® expressed as a percentage of the available time in minutes (excluding severely-

errorved seconds).
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DS1C (3.152 Mbit/s) FRAME FORMAT

¢ M, SUBFRAME : -

Fo = 0 Fy o= 1 Time slots avallable for stuffed bits (sse Nots)

M. My, Mg, M, = 011X where X is an alarm service digit), and is set to 1 for no alarm {X-Bit).
| M; to M, are subframes which constitute a multiframe.

€11, Gy €5 = 000 when no stuffing has occurred, 117 when stuffing has taken place in input 1.

Note: The timesiot available for stuffing input 1 is the third slat for input 1, following £y

DS1C Frame Format

The DSIC (3.152 Mbit/s) signal is achieved by time division multiplexing two DSI (1544 Mbit/s) duia
streams. Pulse stuffing is required because the frequency of the two DSI streams (digroups) may not be the
same. The DSIC format consists of one control bit followed by 52 data bits. The data block is composed of
alternating or interleaved bits from the two digroups. The control bits consist of :

l. The F-bit sequence which allows the demultiplexer receiver to separate the data from the control bits
(frame alignment signal).

2. The M-bits allow the demultiplexer receiver to identify the stuffed bit positions in the bit sequence
(multi~frame alignment).

3. The C-hits indicate pulse stuffing has taken place (stuffing control indicator word).

C-0
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DS1SUPER-FRAME (SF} FORMAT
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DS1 Super-Frame (SF) Format

The SF format combines 24 timeslots using 8000 Hz sampling and 8-bits/timeslot. When carrying PCM
voice, signaling information is incorporated by using the least significant bit from each timeslot in frame 6
(A-bits) and frame 12 (B-bits), (sometimes called bit stealing). Framing is achieved using 1 bit per 24
timeslots.

24 x 8-bit/timeslot = 192 bits
1 x 1-bit framing/24 timeslots 1 bit
Therefore, | frame = 193 bits

The 193rd framing bit is alternated between Framing Terminal (Ft) bits (odd frame numbers) and Framing
Signaling (Fs) bits (even frame numbers). The Ft bit pattern is 101010 and is used to gain frame alignment.
The Fs pattern is 001110 and is used for signaling bit alignment. A total of 12 frames are required to main-
tain frame alignment and carry the Fs bits - this is known as a Superframe (SF) or multi-frame.

The system bit rate is 8800 frames/sec x 193 bits/frame = 1.544 Mbit/s.
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Framing H
Atgrmant Format [ q [ | 4 E ! 1 E ] Q l J ¥ E I 1 l
12 kbive H
!

SRE tit o8 E
(2 khir !

|

Dataiink | i
8 kbl l B

/ ’ 1-24 . 7 N
X TameSles , Signsting Frame
] ! i !
:h ;E. .............. rg hFit g_a .............. ;4
3 7 AN ’; 5
PS1EXTENDED VRN
S B " s ome M
siatalesisliale SUPER-FRAME (ESF) FORMAT s[2fald]sT6l7]s
é-ﬁ!gmen! Ajnpl{!u?- é Ss{m;m ﬁh'lﬂg:" é?
THRESLOT INFORMATION . TIMESLOT INFORWMATION

WITHBIGNALING

DS1 Extended Super-Frame (ESF) Format

The ESF format combines 24 timeslots using 8000 Hz sampling and 8-bits/timeslot. When carrving PCM
voice. signaling information is incorporated by using the least significant bit from each timesiot in frames 6
(A-bits), 12 (B-bits), 1§ (C-bits) and 24 (D-bits). One bit is added every 24th timeslot to provide frame align-
ment, CRC bits and a 4 kbit/s datalink.

24 x §-bit/timeslot = 192 bits
P x I-bit = 1 bit
Therefore, I frame = 193 bits

The system bit rate is 8000 frames/sec x 193 bits/frame = 1.544 Mbit/s.

The 193rd bit is used to carrv the 2 kbit/s framing word, the Cyclic Redundancy Check {CRC) code and
the 4 kbit/s Datalink (DL). A total of 24 frames are required to insert the 193rd bit information. The posi-
tion of these bits within the 24-frame Extended Superframe (ESF) is as shown above.

The CRC is a 6-bit (CRC-6) polynomial check code calculated using the contents of each 24-frame ESF
The CRC calculated within a given ESF are always transmitted in the CRC-6 bit positions of the foliowing
ESF (ie ESFn+1) so that each transmitted ESF contains the CRC that was generated for the preceding ESF.
At the receiver, the CRC is calculated for the ESFn as described, then compared to the CRC that has been
extracted from ESFn+l, In the absence of transmission errors, the CRCs will be identical.

The CRC has the ability to detect mosf errors that occur on the T1! signal and can be used in various
applications :

1. False Craming protection (see note).



DSIC, DS1 and DSCG Frame Formats

2. Automatie Protection Switching.
3. Terminal-to-Terminal performance monitoring.
4. Line verification after repair.

Note : Under certain conditions, it is possible for data to mimic the framing pattern, If a T1 terminal aligns
to this false pattern then all data contained within a Ti will be corrupted. Since the CRC is also corrupted,
checking the CRC once frame alignment is gained can be used to determine the validity of the framing
candidate. The HP 3787B can use this technique to provide false frame protection (false frame protection

is selectable).
The 4 kbit/s datalink has various applications

I. Alarms and T1 CSU loopbacks.

2. Supervisory signaling.

3. Network configuration information.
4, Line performance channel.

The HP 37878 can drop and insert test patterns to the 4 kbit/s datalink or mux/demux the datalink to the
protocol analyzer interface.



DSIC, DSI and DSG Frame Formats

D51 T1DATA MULTIPLEXER (T1DM) FRAME FORMAT

SYNT
! CHAN. 1 | CHAN, 2 {cnnn.:\ g [cum.zz | CHAN.23| BYTE ;’

slololoinjoleice MEERIRE IR LI

BETNO. 85 186 187 188 g9 A0 131 497 183

D = INFGRMATION BIT

€= NETWORK CONTROL BIY

F=BIT PATTERN = 100011011 140

4= SUB-RATE FRAMING

¥ = YELLOW ALARM - Sat fo D' in slasm cendition
R =8k REMOTE CHARNEL

DS1 T1 Data Multiplexer (T1DM) Format

In a Tl Data Multiplexer framed system, 24 channels are multiplexed, using 8000 Hz sampling. Each chan-
nel sample is grouped into 8-bit bytes. Framing is achieved using channel 24 and one extra bit (193rd biD)
per frame. No signaling capability is required.

23 x 8-bit channels = 184 bits
I x 8-bit fast framing channel = 3 bits
1 x 1-bit framing channel = ! bit
Therefore, | frame (1/8000=125us) = 193 bits

From this the system bit rate is derived as 8000 x 193 = 1.544 Mbit/s.

Timeslot 24 is used primarily for fast framing. The fast framing pattern in channel 24 is 101110, This pat-
tern is inserted in bits 185, 186, 187, 188, 189 and 192 respectively of each frame. The remaining bits in
timeslot 24 (ie bits 190 and 191) are used to transmit the Yellow alarm and provide an 8 kbit/s R-channel
used for the DDS Digital Transmission Surveillance System (DTSS).

Yellow alarm is used to inform an upstream T1DM that the downstream TI1DM cannot align fo its trans-
mitted DS,

The DDS Digital Transmission Surveillance System (DTSS) is centered in Chicago and is used to remotelv
monitor the performance of the DDS D8I facilities.

Bit 193 frame pattern is compatible with standard D4 channel bank framing,
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DSOB SUB-RATE DATA MULTIPLEXER (SRDM) FRAME FORMAT

D50A
A \
First bit
s0s tramsmitied
L’“““_“I
B 1 |

E [} i c ’ Cpe— A l

sjojo[ofo[o]ofelc]ojole]o]ojafo CIDIOIDIBIDIDW Jololofaio[v] felolslojolofe]e]

1} sl

SUB-HATE FRAMING PATTERN
FOR B CHANNEL SRDM
8k B 64 k OFFICE CLOCKS

FRAMING FOR 10 CHANNEL SROM = 0110010100
FHAMING FOR 20 CHANNEL SROM = 01100101007110008100

Soxzn

DSOB Sub-Rate Data Multiplexer (SRDM) Frame Format

In a DSOB framed system, up to twenty 2.4 kbit/s, ten 4.8 kbit/s and five 9.6 kbit/s customer channels are
multiplexed to 64 kbit/s. Each channel sample is grouped into §-bit bytes. One bit is used for subrate (5-bit)
framing. one bit is used as a network control bit (C-bit) and six bits are aliocated for customer data.

20-channel SRDM ............... (6+2)/6 x 24 kbit/s = 3.2 kbit/s
3.2 kbit/s x 20 = 64 kbit/s

10-channel SRDM ............... (6+2)/6 x 48 kbit/s = 6.4 kbit/s
6.4 kbit/s x 10 = 64 kbit/s

S-channel SRDM ................ (6+2)/6 x 9.6 kbit/s = 12.8 kbit/s
12.8 kbit/s x § = 64 kbit/s

The framing pattern is always inserted in bit | of the customers 8-bit bytes {S-bit'j. The patterns for 5. -
and 20-channel DS0Bs are as follows ;

5-channel 011060
10-channel 0110010100
20-channel 01100101001110600100

To maintain the 1/8 ones density on the T1 carrier, the C-bit is always set to a logic "I" when customer data
is being transmitted. When a network contro! code is being transmitted {eg loopback). the C-bit is sot to "0"
Control codes always have at least one logic "I" present.
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DDS SECONDARY CHANNEL — (DDS-2)

PRIMARY CHANNEL RATE SECONDARY CHARNEL RATE
2400 133 1/3
4800 266 2/3
9600 533 13
55000 2BB8 2/3
Sub-raie Byte Format = [ b 010 D piols
BS k Byte Format o= £ 1] Bi{oD b 0| o D

First bit transmitted —S-
EVERY 3rd C-BIT IS USED FOR SECONDARY CHANNEL —

lE CEs8CCSCCSCCSsS ETC

DDS Secondary Channel (DDS-2) Frame Format

The DDS secondary channel (DDS-2) is a companion digital transmission channel independent of the
primary channel and at a lower bit rate. ’

The secondary channel is derived by replacing every 3rd C-bit with an encoded Secondary channel (S) bit.
The secondary channel rate can be calculated by dividing the primary channel rate by the number of
primary channel data bits/byte (this is the data byte rate and also the C-bit rate), then dividing this by 3

(eg 2.4 k/6 = 400. 400/3 = 133 1/3).

To maintain the minimum 1/8 ones density on the Tl carrier, only customer channels with the subrate
framing bit {5-bit) set to "1" are allowed secondary chanaels (ie 40% of DDS custonters).
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Displayed Messages and Remote
Control Error Codes D

Displayed Messages

The messages which can occur on the top line of the display are listed below with some additional notes.
Only one message can be displaved at any one time. When more than one condition is active, a priority
scheme determines which message is displayed.

DISPLAYED MESSAGE

CLOCK RESET - BATT?

COLD START

GAFING IN PROGRESS

HIGH RX SIGNAL LEVEL

KEYBOARD LOCKED

LOOPBACK FAILED

LOW RX SIGNAL LEVEL

MJU BLOCK SUCCESSFUL

NOTES

The internal clock was reset at power-up. The internal battery may
have failed. The message will be cleared on the first keystroke.

Nonavolatile Memory has been tost. The display settings and the stored
panels will be set to their defaults. The message will be cleared on the
first keystroke.

The operation attempted is not allowed while the instrument is making
a measurement. The message is displaved for two seconds after the
keystroke.

The receiver input level is higher than the upper limit for the level
selected eg. >36V with DSX-1 selected. The message appears only if
the Norma!l Operation Receiving page is displaved with DSI or DSIC
interface levels.

The operation attempted is not allowed while the keyboard lock is ac-
tive. The kevboard fock On/Off selection is on display page 2. The
message is displaved for two seconds after the keystroke.

When the receiver is set to look for DDS Return Codes, this message.
displayed for two seconds. indicates faiture to receive a mapcode after
a DDS loopback operation. The message appears only if the Normal
Operation Transmitting page is displaved.

The receiver input level is lower than the lower limit for the interface
selected eg <24V with DSX-I selected. The message appears only if
the Normal Operation Receiving page is displayed with DS} or DSIC
interface levels,

When the receiver is set 1o look for DDS Return Codes, this message
displaved for two seconds, confirms an MJU blocking operation. The
message appears only if the Normal Operation Transmitting page is
digplayed



Pisplaved Messages and Remote Control Error Codes

MJU BLOCKING FAILED

MJU ROUTING FAILED

'MULTIFRAME SYNC LOSS

NO DSO CLOCKS

NO DS1 INPUT TO LOOP

NO EXTERNAL CLOCK

POWER HAS CYCLED

PRINTER POWN

RX SIGNAL IMBALANCE

UNDER REMOTE CONTROL

Fatal Errors

When the receiver is set to look for DDS Return Codes, this message.
displayed for two seconds, indicates failure of an MJU bhlocking
operation. The message appears only if the Normal Operation
Transmitting page is displaved

When the receiver is set to look for DDS Return Codes, this message,
displayed for two seconds, indicates failure to receive a valid HUB-ID
and BRANCH SELECT CODE after an MJU routing operation. The
message appears only if the Normal Operation Transmitting page i
displayed.

The multiframe sync loss message appears only when the Normal
Operation Receiving page is displaved,

There is no DSO clock signal at the Front/Rear port selected on the
Normal Operation display.

When the DSI Clock is set to Looped a DS1 signal must be connected
at the Receiver input. This message appears only when the Normal
Operation Transmitting page is displayved.

When the DSI Clock is set to EXT, a DSI clock signal must be sup-
plied to the rear panel clock input. This message appears only when
the Normal Operation Transmitting page is displayed.

This is the normal message at power switch-on or on power vegain af-
ter a power loss. The message will be cleared on the first keystroke.

This message is displayed for 5 seconds.
There is >20% difference between the positive and negative peak inpui
amplitudes. The message appears only if the Normal Operation

Receiving page is displayed with D51 or DSIC interface levels.

The local operation attempted is only allowed when the instrument i
in the Local mode. This message is displaved for two secoads.

When the instrument detects an internal malfunction, ! [ | FATAL ERROR nnn DETECTED. is dis-
played. The numbers nnn are for fault location by the service engineer. Pressing any key twice (as instruc-
ted on the display) will cause the instrument to attempt a COLD START, ie attempt to restart with default

settings.
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Remote Control Error Codes

Displayed Messages and Remote Control Error Codes

The remote control error codes are the codes which are returned to the controller in response to an ERR?
command. These codes also appear on the Remote Control display (display page 5)
The codes apply to both HP-IB and RS-232-C control. and are grouped to give an indication type of error

encountered.

Codes -100 to -199 Parse time errors (including, -160 to -163 RS 232 link errors).

Codes -200 to -299 Execution time errors.

Code 100
Code 600

Self Test error.
Jitter option not fitted.

Code -400 to -402  Instrument fault.

CODE

-100
-101
-110
-1
-120
-121
122
-123
129
-130
-131
-132
133
-134
-135

-139

ERROR CODE TABLE

DEFINFFION

Command not recognized.

Invalid character received.

Command header error

Header delimiter error

Numeric argument error

Wrong data type. numeric data expected
Precision error: rounding occurred
Numeric overflow

Missing numeric argument.

Mnemonic not recognized.

Wrong data type, character expected.
Wrong data type. string expected.
Wrong data type, block type #A reguired.
Data overflow, string or block too long.
Error in #H biock.

Missing non-numeric argument.
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-141
-142
-143
-144
-150
151
-160
161
-162
-163
-200
-201
202
-203
211
212
221
-222
2231
232
-240
-241
250
251
-252
-253

-254

Command buffer overllow.

Too many arguments.

Argument delimiter error.

Invalid message unit delimiter,
Unexpected EOL

CR found withéut following LF.

RS 232 link parity error.

RS 232 hink framing error.

RS 232 link overrun error,

RS5232 link receiver buffer overflow,
Unable to perform, generic execute error,
Not executable in local mode.

Settings lost due to RTL or PON.
Trigger ignored.

Legal command but settings conflict,
Argument out of range.

Busy at execution time.

Insufficient capability or configuration.
Input buffer full or ove_rf Iowing,
Output buffer full or overflowing.
Command provided thru meta-message only.
Command not implemented,

Command illegal during gating.
Command illegal when not gating.
Commands in incorrect sequence.
Command executable over HP-1B only.

Command executable over RS 232 onlyv.



400
to

402

100

600

Displayed Messages and Remote Control Error Codes

Instrument fault, code provides service information.

Self test failed

Jitter option not fitted
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Alphabetical List of Remote Control
Messages with Default Settings E

This Appendix contains an alphabetically arranged list of HP 3787B Remote Control Messages and the
Default Settings associated with these Messages where applicable,

Regardless of the current set up the following Message sets the HP 3787B to the Default Settings and clcars
all HP-IB input and cutput buffers.

» RS5T :Reset HP-IB and RS-232-C.

Table E-1 Remote Control Messages

Command Description Mnpemonic Page Delfault
Reference Setting
Alarm Duration Result "ALD? ot 6-46 NSA

= PATTERN o 1
n=S8UBR_FRAMIE or 2
=105 _I'RAMLE or 3
n=DIGR_I'RAME or 4
n=DSIC_FRAME or 3
n= AIS_SECS or 6

no= INST_POWER or 7
n=SIGNAL or 8

Alarm Puration Type "ADT o 6-40 PATTERN
n= PATTERN or |

n = SUBR_FRAMI or 2
ne DS TRAME or 3
n = DHGR_FRAME or
n=DSTC FRAME nr §
n=AIS_SECSor 6

n = INST_POWER or 7
o= SKINAL or &

"ADTY
Actuate Loopback "ALB" 6-21 NiA
TX Alaem Type DS/DSIC "ALT n" 6-29 0O
1= OFE o #

= YELLOW or |

neX_BTor2

n=AlSur 3
CALTY




Table E-1 Remote Control Messages

Default Scitings

Afarm Status Register | "ALIM 6-44 N/A
Alarm Status Register 2 TAL2Y G-44 NSA
Alarm Mask Register "AMI n" 6-4 3 8191
n=NONLor 2
n=PAT or |
n=5SLtor2
n=S8L#or4d
n=0ClLlor}
n=Cléd or 16
n=T1Cor 32
n = MI'A or 64
n=F.1or 128
n=FLI or 256
n=AlSaor 512
n=XNlTor 1624
n=YAL or 2048
n = BRR or 4896
HAM }?n
Alarit Mask Repister 2 "AM2Z o' G-43 7
i = NONE or @
n=58Li1or |
n=8l4.o0r2
n=81or4
"AM2T
Output Analysis Rosult "ANR?T n' G-46 N/A
n=AVAIL or 1
n=[NAVAH or 2
n=8EVERE ESor}
n=LFRROR_SEC or 4
n=MINUTLS or 5
Analysis Seurce "ANS n" 641} A
n=Aor |
n=Horl
"ANSY
TX APS Test Mode "APM n" 6-28 START
n=S8TART or |
nw NO_TRANSFER or 2
n=FRANSIER or }
1= NO_RESTORE or 4
n = RESTORE or 5
ﬂA PM?if




Default Settings

Table E-1 Remote Control Messages

TX APS Error Rate "APR rlr2,r3,r4" 6-28 Al P8
vl = 1 BLE-8 10 $.8E-3
12 = 1 UE-8 1o 9.801-3
r3 = §8E-8 Lo 9.81-3
r4 = {GE-8 to $.8E-3
"APRT
Analysis Type "ATY n" 6-40 AVALL
n=AVAIL or ]
n= UNAVAIL or 2
n=8EVERL _ESor 3
n=TLERROR_SEC or 4
n=MINUTES or 3
"ATYT
Audio Control "AUD n" 6-50 orl
ne= 0Ol or O
n=0Nor |
"AUDT
Output MJIYU Branch Seledt Code "BSC™ 6-47 N/A
Lrror Add Rate (ESE_CRC Errors) "CAR n" 6-27 1.OE-8
n= {48 to 3084
"CART
Clear (Comanon Capability} *CLR" 6-52 N/A
Configuration (Common Capability} "CON" 6-52 /A
"CONT
Date "DAT ymd" 615 NSA
y= {987 to 2458
m= il
d= 1w 3
IIDA’I“?"
DS0 Clock Sousce "DCS n" 6-16.6-30 FRONT
= FRONT or |
n=REAR or 2
"DCSY
RX Dataport Brror Correction "DEC n" 6-33 ory
n=0FV or &
n=0Nor |
"DECY
TX Bataport Error Rale "DER n" 6-218 Oy

n=0FFor g
= LOW or 1
n=HIGH or 2

"DER?




Table E-1 Remote Control Messages

Default Settings

TX DS Link Type "OLT a" 6-20 SINGLL
n = SINGLE or 1
tn=MULTlor 2
IIDL"r"?!'
TX Lirror Add Method "EAD n" 6-27 SINGLL
w=SINGLE or 1
n=RATE or 2
"EAD?
©OTX Vrear Add Rale (Fogic, BPY /Code} "HAR n* 6-27 EHEWR
ne LYL-§ o 9.8E-3
HEAR?II
TX Error Add Type "EAT n" 6-27 orT
n=OF or #
3= LOGICor |
n=RAPY or CODE or 2
i FRAME or 3
n = SUBFRAME or 4
= ESIF_CRCor S
n=DATAPORT or 6
ne BYTLE o 7
n=APS or §
ﬂEAT’??F
Ouiput Blapsed Time "ELPY 6-47 N/A
Crror Code {Comtor Capability} "ERR? 6-52 N/A
Gating Period "GPR dhmg" 6-42 00000001
de= Bilo99
h=##10 23
m= 1o 5y
s= @10 39
"GPR?™
Galing Type "GTY n' 6-42 MANUAL
n=MANUAL or i
n=8INGLE or 2
= REPTAT or 3
n=SHORT 18ord
n=8HORT_1580r 5
‘GTY?
TX HLIGNY Presence "HLP n" 6-21 NO
n=NGorf
n= YN or |
ﬂHLP‘?ﬂ
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Default Settings

Table E-1 Remote Control Messages

Output Hab 1D "HUB? »n" G-47 N/A
i = PRESENT or |
o= PREVIQUS o 2
RX DS8E Termination 147 o 6-31 TERMINATED
B = TERMINATED or ]
n=MONITOR or 2
1aTr
RX DS /DS Input Loved "L a" 6-34 AUTO
n=AUTOor |
n=DEX or 2
n=DSX_MON ar 3
n=D58_LOord
n=0D85 1O MONor S
n=BRIDGLD or &
I|I 1 L?H
RX DSHA Termination "IAT n" G-31 TERMINATED
n=THERMINATED or |
n=MONITOR or 2
n = LOGK,_NEAR or 3
= LOGIC_TFAR o 4
TATT
RX DSER Termination BT n" 6-31 TERMINAFED
n=TUORMINATED or |
n = MONITOR or 2
"IBTY
Ietentification (Common Capability) "D* 6-52 NSA
TX Timeshot Insertion "ENS n" 6-19 orr
n=0QUF or @)
= ONorl
|IENS?H
RX Jitter Filter (Option 061 only) "JFL n" 6-40 Lp
n=HLP o1
ne= P P or 2
n=LP_iH*2 or 3
“JELY
RX Jitter Filter Flhreshold (Opiion 001 only) "JFT n” 6-410 945
n= 38510 [6.66 U
ETT
Key Query (Comon Capability) "KEY™ a-33 MN/A




Default Settings

Table E-1 Remote Control Messages

TX Loopback Type "LBT n" 6-21 NONI
n=NONE or 0
n=Ds1or !

nw= ALT_IDSU or 2
n=ALT_CHAN or 3
n=ALT_QCUor 4
0= ALT_REPT or §
n=ALT_HLYG or 6
n=DRSEDP or 7
n=0Uor &
n=C8Jor 9

n= 1,222 or 16

“LBT?“
Return To Lacal (Common Capability) "LCL" 6-53 N/A
Log During Gating "LDG " 0-49 OF
n=0F ord

n = ERR_SEC or HIT_SEC or 1
n=RATIO or 2

"LDG?
Log During Gating Thresheld "LDT n" 6-49 B2
n=2te?
LDT?
Logging Device LDV n" G-4 4% HP37R7H

n=HPITEThor 1
n= HP-18 or 2

IILDV?H

End of Gating Summary Contents "LEC xyz" 6-48 OFLOFIOFT
x=01 or#
xm SELECTED or
x=AlLELor 2
y = O or 8
v = SELECTED or |
v= ALL or 2
= QFF or 8
z2=SELECTED os |
2= ALL or 2

IIL EC?"

Log at End of Gating "LEG n" G-48 oy
0= or #
n=AlLWAYSor |
n=RATIO or 2
"LEG™

Log at End of Gating Threshokl "LET n" 6-48 FUE-2 (D
n=2107

"LET?




Default Settings

Table E-1 Remote Controf Messages

= TX&RX or |
n=THRU e 2
MOD?

Log On Demand "LOD" G4y N/A
Logging ON/OFF "LOG n" 6-48 OFr
=0l or @
n=0Norl
"LOGF
Ouiput Latching Loopback Mapeode "MAPT 6-47 NSA
RX Measurement Souree A "MAS n" 6-36 NAA
e SEC,_CHAN or |
g CUST or 2
n = SUBRATE or 3
"MAS?
Measurement Sovrce B "MBS n" 6-38 OFF
n=O0FFor B
n=S8EC CHAN or |
n=CUST or 2
= SUBRATE or 3
= TIMESLOT or 4
n=D8or 5
= DSAAN or 6
ne=PSDCor 7
n=DATALINK or 8
= DIGROUP or 9
n=0D81or 10
n=D8ICor it
n=kK_CHANor {2
MBS
Measurement Display "MDS n" 6-51 RESUITS
n= RESULTS or 1
n=ALARMS or 2
o= BIT_MON or 3
nw INP_LEV or 4
= ANALYSIS or 3
"MDS?T
TX Muidtipoint Junction Unit Operations "MJU n" 6-24} NAA
n=8SETECT or |
n=TEST or 2
n=END TEST or 3
n=BLOCK or 4
n=UNBLOCK or §
n=RELIASE or 6
™MIUT
Instirument Mode “MOD n" 6-16,6-30 TX&ERX
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Table E-1 Remote Control Messages

Default Settings

Output Monitoy Word Resuhl "MONT 6-46 N/A
RX Measurement Type A "MTA n" 6-36 LOGIC
n=LOGIC or |
n =BV or CODE or 2
n=FRAMING or 3
n=ESE_CRCor 4
= JITTER or 5
MTAT
RX Measurement Type B "MTB n" 6-38 LOGHK!
t = LOGIC or |
f=BPY or CODIL or 2
1= FRAMING or 3
=P8 _CRCor 4
w= JITTER or §
"MTB?
Option Query (Common Capability) oprTY 6-53 N/A
PFrotect Panet "PRP n" 6-58 ON
n=OF or
n =N or ]
Q??RP?K
RX DSEA/DSEB Data Rate "ROR n" 6-31, 6-32 2.4 kbits (1)
n= 1104
"RR 7
RX DS I/DS1C Coding "RIC n" 6-30 AMI
n=AMjor 1
n=D38/50r 2
"RICT
RX DS I/Digroup Framing ‘RIF " 6-31 st

n= O or @

n=THM or |

n=58For P4 oor 2

n=FTFTorld

e TSI or I'E or 4
“RIFM




Default Settings

Table E-1 Remote Control Messages

RX Pattern Type "RCD n" 6-34 PRIXS_20
n=PRES_2Gor i
n=ALIL_ONESor 2
n= SETTARBLE o1 3
n=PRBS_2447 or 4
n=PROS_S5{lors
n=TRAVFIC or 6
e CODES or 7
HRCD(’"
RX DSIC Framing "RCF n" C6-30 ON
n=0F or
r=0ONor |
!!RCF?‘I
Recalt Panel *RCL n" 6-50 N/A
n=@tod
RX D88 Customer Rate "RCR n" 6-313 2.4 Khits (1)
a={tc3
E!RCR?"
RX DSAR Customer Number "RCU n" 6-313 i
a=11¢20
"RCUT
RX DDS Channel Type "RDC n" 6-33 PRIMARY
n = PRIMARY or !
n = SECONDARY or 2
||RDC’7H
RX Digroup Mumbey YRDN n" 6-32 1
n=1or?2
HRQN?H
RX Data Type "RDT n® 6-34 PATTERN
a=PATTERN or 1
n = PROTOCOL or 2
|IRDT?"
Ready Code (Common Capabilily) "RDY?T 6-513 NSA
Revision Date (Common Capability) "REVY 6-53 NyA




Table E-1 Remote Controi Messages

Default Settings

RX interface Level "RIN n" 6-30 151
n=D51Cor
n=Ds§ orl
nw= D8O or 3
n=8HA or 4
n=DSor 5
"RINT
Output Jitter Result A (Option GO only) "RIA? n" 6-45 N/A
n=HIT_COUNT or 1.
n=HB_COUNTor 2
n=FHB_RATIOor 3
n=MHIT_SECS or 4
n = ITI _SECSor §
n=PK_TO_PK or6
Output Jitter Result B {Option 601 only) "RIB? n" G-45 N/A
n = THT_COUNT or 1
n={_COUNT or 2
n=HI3_RATIO or 3
n= HIT_SECS or 4
n=HITE_SECS or §
n = PK_TO_PK or 6
Release Loopback "RLB" 6-21 N/A
RX Loopback DData "RL.D n" 6-34 NO_LOUE
n=NO_LOOP or 8
n=LO0Porl
"RLD™
KX Measurement Select "RMS n" 6-32 D51
n=OFFor ¢
n=D81Cor |
n = PIGROUP or 2
n=D8Tor 3
o DSHR or 4
n=DSBA or 5
no= PRI or 6
o NG or 7
N = DATALINK or 8
n= FS_CHAN or 9
n=R_CHAN or 14
"RMS?
Remote (Commaon Capability) "RMT" 6-54 N/A
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Default Settings

Table E-1 Remote Control Messages

RX PSDC Pattern Inversion "RPI n" 6-33 oy
n-OFF or 8
n=0Nort
"RP1
Request Service (Common Capabilily} "RQS n" 6-54 ERR (32}
n=NONEorl
n= R or |
n=PWRor2
n=FPsor4
o= LOT or 8
n=RDY or 16
= TRR or 32
= RS or 64
n=MSGor 128
n=HOGor 256
nn=Allor 512
n=AL2 or 1824
e LOG or 2048
n=CGIP or 4890
n = OF
e ON
"RQS™
Output Result A "RSAT n" 6-45 N/A
= COUNT or |
n=RATIO o 2
n=8YNC_ ESor3
n=ASYNC I'Sord
n= ASYNC_Fisor §
n=PER_Elsor6
Cutput Result B "RSB? n" G-43 M/A
n=L0UNT or |
n=RATIO ur 2
n=8YNC_FS or 3
n=ASYNC_ESor 4
n= ASYNC _EFSor 3
n=PER_EFSoré
Reset (Common Capability} "RST” 6-35 NA
RX Seitable Word "REW 7 bbbbabbb " 6-35 (CIU RN
b=Bortorfors
"RSW?
RX Timeslot Number "RTS n" 6-32 :
n=11o24
"RTS

E-10




‘Tahle E-1 Remaote Control Messages

Default Settings

Outpat. Input Voltage Result "RXL? n" G6-46 N/A
a = POSITIVE or |
n= NEGATIVE or 2
RX PRI Zero-Dimit "RZL" 6-34 ON
Save Panet "SAV n" 6-30 NiA
n=t{10Y
TX Select MHUT Branch "SBR n" 6-20 !
nw= ilod
'SBR?
Single Drror Add "SEA" 6-27 N/A
Omiput Signaling Bils Result "SGRY 6-47 N/A
TX Signaling Dits 'SIG xxyy" 6-26 S
x=fart
v Boord
"SIG?"
Status Register A (Comsan Capahifity) STAM 6-55 N/A
Status Register 13 {Common Capability} "STB” 6-55 N/A
TX Stop DS Codes "STC 6-25 N/A
Stop Galing "STPY 6-42 N/A
“tart Crating "STR" 6-42 N/A
TX DSBADSUS Data Rate "TAR n" 6-17.8-1% 2.4 kbitsth
n=l104
TR
TX DS Framing TIF n" 6-16 hil
n=0OFF or 8
n=T1DMor |
o= SF or D4 or 2
= T or 3
n=EFESE or P or 4
NT I F‘?tl
TX DSHA Intorface Mode “TAM n" 617 18X
= RN or
n = LOGIC_NEAR or 2
# = BOGIC_FAR or 3
"TAM?




Default Settings

Table E-1 Remote Conirol Messages

TX DS1/DS1C Coding TCD " 6-16 AMi
n = AMT or |
r=HBRANor 2
"TCDT
TX DSIC Framing "TCF a" a-16 ON
0 =0 or ¢
no= ONor |l
"TCF?
TX DS1 Clock "TCL n* 6-17 ENTURNAL
’ n = INTERNAL or |
= EXTERNAL or 2
n=100PED or 3
"TCLY
TX DSPA/DSHB Customer Rade "TCR a" 6-1% 2.4 kiits( 1)
n=11ol
"TCRY™
TX DSUA/DSUB Custonkr Number "TCLU »" 6-18 l
n=11c 28
TCU™
TX DS Channet Type TBC n" 6-20 PRIMARY
n= PRIMARY or |
n o= SECONDARY or 2
"THer
TX Dala Type TDT o 6-23 PATTLRN
o= PATTERN o
n=CODEor 2
n =PROTOCOL or 3
I!TDT?H
Time "FIM homs” 6-15 N/A
bt 23
m= ¢ to 39
s =41y 59
TIMT
TX InterfFace Level "TIN n" 6-16 D&
a=[D51Cor 1
0= DS er 2

n=D8Ror3

no=E5N0A or 4

no=IDSH or §
TINY

E-12




Table E-1 Remote Control Messages

Default Seltings

TX Nember OF Intermediate Repeaters {((CSU "TIR n" 6-22 t
Loopback) : n=fio2
"TIR?
TX Tandem Nomber (DSUDP Loopback) "TNU 622 A
n= |0k
TTNUT
TX DDS Code "TRC n" 6-25 Mt
n= CMior |
n=0Cl_1Eor2
= CHAN_LBor 3
n=DSU_LBord
ne= TP ur 3
ne= 113K or 6
n=4FVaoer?
n=TAorR
= MA oY
n= UM or 1
n= M.OCK or 11
n=RINo {2
= AN or 13
n=TISTor 4
n=0Q050r i3
nwsSETTABLE or 16
“TRCY
TX Pattern Type "TRD n" 6-23 PRS0
n= PRES_24 or 1
p=ALL_ONESor 2
n=SETTARLE or 3
= PRBS 2047 or 4
m=PRBY_51lord
= PREPROCG or 6
"TRD?"
TX Repealesr Mumber "TRN n" 6-21 H
n=1tol
"TRN?T
TX User Delined Paticrn “TRP #H(data)" 6-24 LO0 x PE(te &
data = | to 256 bytes of dala. OO x ekt ke
Fbyte = 2 Hex Characlees
“TRP?Y
TX/RX Display Sehect "TRS n” 6-51 ’X
B=TXor i
e RX orl
"TRS?

i3



Default Settings

‘Table E-1 Remote Control Messages

TX DDS Settable Code "TSC 7 bbbbbbth ™" 6-26 SGTOTEIY
b=8or tors
“TSCY
TK Select Level "TSL n" 6-18 51
na= D8 or
n=DSEBor 2
n=18A or 3
no= PRI or 4
n=D80or s
n=DATALINK or 6
n=¥% CHAN or 7
n=R_CHANor 8
"TSL™
TX Signaling Mole "TSM n" 6-26 SET
=80T or |
e RETRANSMIT or 2
TSM?
SELE TEST (Conunon Capability) "TST* 6-36 NyA
TX Settable Word "TSW *tbbhbbby ™" 6-24 AL R AT
b=forlorfors
"TSWT
TX Timeslol Number "TTS a" 6-19 !
n= {1024
"TTSY
TX Start DS Code TR 6-23 N/A
TX PRES_20 Zero Limit : TZL n" 6-23 ON
n=0tT or#f
n=ON or |
"TZLT




Index

A

Accessories available, 7-2
Accessories supplied. 7-2
Address
codes remote control HP-1B, 8-8
HP-IB selection, 3-34, 6-4
AIS alarm selection DSI transmit, 3-5
AIS alarm selection DSIC transmit, 3-2
Alarm selection
DS1 transmit, 3-5
DSIC transmit, 3-2
Alarm
durations selection, 3-24, 3-26
indicators, 4-1
measurement example, 1-14
Alternating loopback
DDS, 3-13
example, 2-24
receive selection, 3-24
Analysis
measurement example, 1-16
result A/B selection, 3-27
result type selection, 3-27
selection, 3-24, 3-27
APS test
example, 2-4
selection DSt transmit, 3-7
selection DSIC transmit, 3-4
ASC code selection transmit, 3-15
Auto receiver input selection, 3-16, 3-18
Automatic protection switch testing example, 2-4

B

Battery internal
disposal, 8-3
life expectancy, §-3
maintenance, §-3
Battery operation, §-2
Beeper on/off selection, 3-29
BER results selection, 3-25
Block Branch example, 2-23
Block Branch multipoint transmit, 3-14
Block code selection transmit, 3-15
BPV error measurement selection, 3-25

Branch
block example, 2-23
release example, 2-23
selection example, 2-18
test example, 2-20
unbiock example, 2-23
Bridged receiver input selection, 3-16, 3-18
C
Cable power information, §-1
Cables DS clock, 7-2
Cables remote control HP-IB, 8-7
Case transit, 7-2
Chan L/B code selection transmit, 3-15
Change keys, 1-]
Channel Joopback selection, 3-13°
Clock cables DDS, 7-2
Clock input connector DS1, 4-2
Clock input selection
DS0 receive, 3-22
DSO transmit, 3-12
DSOA receive, 3-22
DSOA transmit, 3-11
DS0B receive, 3-21
DSOB transmit, 3-10
Clock internal, setting, 3-33
Clock reset batt 7 -display message, D-1
Clock source selection
DS1 transmit, 3-4
DSIC transmit, 3-2
Code error measurement sclection, 3-23
Code selection
DDS transmit, 3-15
DS receive, 3-18
DSI transmit, 3-4
DSIC receive, 3-16
DSIC transmit, 3-2
Cold Start -display message, D-1
Commands remote control, E-0
Connector
- DDS clock, 8-12
D80 clock, 8-12
remote control HP-1B | 8-7
remote control HP-1B mating, 8-7
remote control R8232C | 8-9
remote control R8232C mating. 8-9



Connectors mating, §-3
Continuity of path check exampie, i-i8
Continuous receive test pattern, 3-24
Control of instrument selection, 3-34, 6-4, 6-6
Cross connect selection

DSO DSOA DSOB receive, 3-20

DSO DS0A DSOB transmit, 3-10

DS1 DSIC receive, 3-16

DSt DSIC transmit, 3-1
CRT brightness control, 4-0
CSU remote loopback example, 2-1
Cursor keys, 1-1, 4-1
Customer rate selection

DSOA transmit, 3-11

DSOB receive, 3-21

DSO0B transmit, 3-11
Customer slot selection

DSOB receive, 3-21

DSOB transmit, 3-10

D

Data inversion with loopback, 2-39
Data link
receive protocol analyzer interface selection, 3-20
receive test pattern selection, 3-20
selections DS1 receive, 3-20
selections DS1 transmit, 3-8
transmit protocol analyzer interface selection, 3-8
transmit test pattern selection, 3-8
Data logging selection, 3-31, 5-0
Data terminal ready selection, 3-36, 6-11
Dataport
error correction test exampie, 2-13
test example, 2-10
Date and time selection, 3-33
Date setting, 3-33
DC battery operation, 8-2
DDS clock cables, 7-2
DDS clock connector, 8-12
DDS clock port, 4-2
DDS measurement example, 1-17
DDS receive
continuous alternating loopback selection, 3-24
primary channel selection, 3-23
protocol analyzer interface selection, 3-24
secondary channel selection, 3-23
test pattern selection, 3-23
DDS secondary channel frame format, C-6
DDS transmit
code selection, 3-15
error add selection, 3-16

loopback selection, 3-13
primary channel selection, 3-14
secondary channel selection, 3-14
settable code selection, 3-15
settable word DDS selection, 3-15
test pattern selection, 3-15
DDS-2 frame format, C-6
Default state panel 0, E-O
Default state selection, -3
Default stored panel, 3-29
Demultiplex level of test pattern selection
DSI receive, 3-19
DSIC receive, 3-17
Display messages, D-1
Display selection reference, 3-0
DS-1.O receiver input selection, 3-16, 3-18
DS-LO-MON receiver input selection, 3-16, 3-18
DSO clock connector, 8-12
DS0 clocks. 4-1
D30 receive
clock input selection, 3-22
cross connect selection, 3-20
monitor selection, 3-22
sefting up, 3-20
terminated selection, 3-22
test pattern selection, 3-23
DS0 transmit
clock input selection, 3-12
cross connect selection, 3-10
errov add selection, 3-12
setting-up, 3-10
test pattern selection, 3-12
DSOA receive
clock input selection, 3-22
cross connect selection, 3-20
error correction selection, 3-23
logic access point selection, 3-22
monitor selection, 3-22
service rate selection, 3-22
setting up, 3-20
terminated selection, 3-22
DSOA transmit
clock input selection, 3-11
cross-connect selection, 3-10
DSX selection, 3-11
logic access point selection, 3-11
service rate selection, 3-11
setting-up, 3-10
DSOB receive
clock input selection, 3-21
cross connect selection, 3-20
customer rate selection, 3-21
~customer slot selection, 3-21



monitor selection, 3-21
service rate selection, 3-21
setting up, 3-20
terminated selection, 3-21

DSOB sub-rate data multiplexer frame format, C-5

DSOB transmit

clock input selection, 3-10

cross-conect selection, 3-10

customer rate selection, 3-11

customer siot selection, 3-10

service rate selection, 3-10

setting up, 3-10
DSOdp dataport card test example, 2-10
DS data link receive selections, 3-20
DS1 data link transmit selections, 3-8
DS1 data multiplexer test example, 2-6
DSi extended super-frame format, C-2
DSI in-band loopback example, 2-1
DS measurement examples, 1-4, 1-8
DS receive 56 kbit/s switched timeslot

inverse data selection, 3-20

selections, 3-20

test pattern selection, 3-20
DS receive

access point selections, 3-18

code selection, 3-18

cross-connect selection, 3-16

framing selection, 3-19

‘selections, 3-18

test pattern seiection, 3-19
DS1 super-frame format, C-1

DS1 T1 data multiplexer frame format, C-4

DS1 transmit 56 kbit/s switched timeslot
error add selection, 3-9
selections, 3-9
signaling bit selection, 3-9
test pattern selection, 3-9

DS1 transmit
atarm selection, 3-5
APS test selection, 3-7
clock source selection, 3-4
code selection, 3-4
cross-connect selection, 3-1
data link selections, 3-8
error add selection, 3-7
framing selection, 3-4
loopback selection, 3-6
selections, 3-4
test pattern insertion level, 3-5
test pattern selection, 3-0

DSIC frame format, C-0

DSIC receive
code selection, 3-16

cross-connect selection, 3-16

digroup framing selection, 3-17

framing selection, 3-17

input access selections, 3-16

selections, 3-16

test pattern selection, 3-18
DSIC transmit

alarm selection, 3-2

APS test selection, 3-4

code selection, 3-2

cross-connect selection, 3-1

digroup clock source selection, 3-2

error add selection, 3-3

framing selection, 3-2

selections, 3-2

test pattern selection, 3-3
DSODP loopback selection |, 3-13
DSU L/B code selection transmit, 3-15
DSU loopback selection, 3-13
DSX receiver input selection, 3-16, 3-18
DSX /logic access selection DSOA transmit, 3-11
DSX-0A to DSX:0B SRDM test example, 2-14
D5X-0A to DSX-1 dataport test exampie, 2-11
DSX-0A to DSX-1 test example, 2-6
DSX-0B to DSX-0A SRDM test example, 2-14
DSX-1 DSX-DA dataport test example, 2-12
DSX-1 to DSX-0A test examptle, 2-8
DSX-MON receiver input selection, 3-16, 3-18
DTR manual control, §-11
DTR selection R8232C, 3-36, 6-11

E

Elapsed time display selection, 3-28
End Branch multipoint transmit, 3-14
End of gating summary print, 5-6
End of gating summary selection, 3-32, 5-6
Envinroment operating, 8-3
Error add selection
56 kbit/s switched timeslot transmit, 3-9
DDS transmit, 3-16
SO transmit, 3-12
DS transmit, 3-7
DSI1C transmit, 3-3
example, I-11
Error analysis CCITT (G821, B-1
Error codes, D-3
Error correction selection DSOA receive, 3-23
Error correction test example, 2-13
Error messages, D-1
Error ratio setting example, 1-§
Error result type selection, 3-25



Error types, adding and measuring example, 1-11
ESF format DS1, C-2

4-1

Extended super-frame format D8I, C-2

F

Fan filter maintenance, §-3
Fan Filter, 4-2
Fatal errors, D-2
FEV code selection transmit, 3-15
Filter fan mamtenance, §-3
Fiywheel loopback
example, 2-24
point t0 point circuiis, 3-13
receive selection, 3-24
Frame error measurement selection, 3-25
Frame formats, C-0
Framing selection
DS receive, 3-19
DS transmit, 3-4
DSIC digroup receive, 3-17
DSIC receive, 3-17
DSIC transmit, 3-2
From alternating loopback
receive test pattern, 3-24
Front and rear panel features, 4-0
Front panel cover, 7-2
Fuse selection, 8-1

G

Gating in progress -display message, D-1
Gating interval
selection, 3-28
setting example, 1-5
Gating type selection, 3-28
General information, 7-1
Getting Started, 1-1
Glossary of terms, A0

H

Halt channel method for TIDM test, 2-6
Hardwired connection R8232C, 6-0
Figh RX signal level -display message, D-1
HL.222 loopback selection, 3-13
HLY6NY loopback selection, 3-13
HP-18

address selection, 3-34, 04

connection, ¢-4

control selection, 3-34, 6-4

port, 4-2
Hub identification display example, 2-19
Hub selection example, 2-18

Index display page, 3-0
Input voltage level {receiver) check example, 1-19
Insertion in thru mode, 3-29
Insertion level of test pattern

selection DSi transmit, 3-5
Installation information. §-0
Instrument identification, 3-37
lustrument operation, introduction to, 1-1
Internal clock setting, 3-33
Introduction to instrument operation, |-
Inverse data selection receive, 3-20
Inverted data with foopback, 2-39

J

Jitter
error measurement selection, 3-25
error measurement type selection, 3-25
filter selection, 3-26
threshold selection, 3-26

K

Keyvboard lock, 3-29
Kevboard locked -display message, D-i

L

Latching loopback
DDS, 3413
example, 2-27
LBE code selection transmig, 3-15
Logging
at the end of gating , 3-32. 5-6
at the end of gating example. 5-6
device selection, 3-31. 5-0
during gating . 3-32, 5-3
during gating example, 5-3
during gating selection, 3-32
Logic
access point selection DSOA receive, 3-22



access/DSX selection DSOA transmit, 3-11
error measurement selection, 3-23
Loopback
D81 in-band clearing, 2-3
DS in-band confirmation, 2-3
DSI in-band initiation, 2-2
alternating/flywheel example, 2-24
alternating receive selection, 3-24
alternating releasing example, 2-26
failed -display message, D-1
inverted data received, 3-20
latching example, 2-27
latching releasing example, 2-22, 2-29
selection DSI transmit, 3-6
selections DDS, 3-13
L.ooped clock example, 2-12
Low RX signal level -display message, D-1

M

MA code selection transmit, 3-15
Maintenance preventative, §8-3
Mapcode from latched loopback example, 2-28
Mapcode identification, 2-29
Mating connectors, §-3
Measurement A results, 3-25
Measurement B results, 3-26
Measurement B selection example, 1-11
Measurement gating selection, 3-28
Measurement parameter definition, B-2
Messages on display, D-I
MJU
block sucessful -display message, D-1
blocking failed -display message, D-2
branch selection, 3-14
control facilities available, 3-14
routing failed -display message, D-2
selection example, 2-18
test example, 2-18
Modem data rate selection, 8-10
Monitor selection, 3-24, 3-27
DSG receive, 3-22
DSCA receive, 3-22
DS0B receive, 3-21
Monitoring signalling bits example, 2-36
Mounting rack, 8-4
Multiframe sync loss -display message, D-2
Multipoint junction unit
selection example, 2-18
test example, 2-18
Multipoint transmit selection, 3-12, 3-14

N

No DS0 clocks -display message, D-2

No DS! input to loop -display message, D-2
No external clock -display message, D-2

No restore APS test example, 2-4

No transfer APS test example, 2-4

Normal operation display setting. 3-1

0

OCU L/B code selection transmit, 3-15
QCU loopback selection, 3-13

Q08 code selection transmit, 3-15
Operating mode selection, 3-1

Options available, 7-2

P

Packaging for shipment, §-13
41
4-1
Paper replacement printer, §-5
Parity bits selection RS5232C, 3-37, 6-7, 6-10
Path continuity check example, 1-18
Peak voltage input measurement, 3-27
Point to point

loopback selections, 3-13

transmit selection, 3-12
Power

by DC battery, 8-2

cable information, &-1

connector, 4-2

has cycled -display message, D-2

requirements, §-0
Preparation for use, 8-0
Present hub ID display example, 2-19
Previous hub ID display example, 2-19
Primary channel

selection DDS receive, 3-23

transmit selection multipoint circuits, 3-14
1-1, 4-1, 5-2
Printer

down -display message, D-2

external avatlable, 7-2

paper replacement, 8-5

ribbon replacement, 8-0

selection, 3-31, 5-0

squelch, 5-3



Printing

at the end of gating , 3-32, 5-6

at the end of gating example, 56

during gating , 3-32, 5-3

during gating example, 5-5

logging results, 3-31, 5-0

on demand , 1-16, 4-1, 5-2

on demand example, 1-16, 4-1, 5-2

selected results, 3-32, 5-6
Program messages remote control, 6-14
Programming general characteristics, 6-12
Protected stored panels, 1-20, 3-30
Protocol analyzer interface

DDS sub-rate timeslots transmit, 3-15

example, 2-32

selection data link receive, 3-20

selection data link transmit, 3-8

selection DDS receive, 3-24

selection R Channel transmit, 3-8
Protocot analyzer port, 4-3

R

R Channel selections T1DM transmit, 3-8
R Channel transmit

protocol analyzer interface selection, 3-8
- test pattern selection, 3-8
Rack mounting, 8-4
Recalling measurement set-ups exampile, 1-20
Recalling stored panels, 1-20, 3-30
Received signaling bits monitor, 3-27
Received word monitor, 3-27
Release all multipoint transmit, 3-14
Release Branch example, 2-23
Releasing alternating loopback example, 2-26
Remote control, 6-1 :

alarm status registers, 6-61

alternating OCU loopback example, 6-70

clear errors and buffers, 6-32

combining commands, 6-12

command format, 6-12

command parameters, 6-12

command terminators, 6-12

command validity, 6-13

commands/messages, E-)

controller available, 7-2

dataport test DSI to DS0 example, 6-73

default conditions select, 6-55

demonstration programs, 6-64

DS loopback test example, 6-64

error code 7, 6-52

error codes, D-3

error register, 6-63

exampie alternating OCU loopback, 6-70

example dataport test DS! to D30, 6-73

example DS1 loopback test, 6-64

example programs, 6-64

firrnware revision date 7, 6-53

instrument configuration 7, 6-52

instrument identification 7, 6-52

instrument option T, 6-53

last keystroke 7, 6-33

local operation select, 6-53

loopback alternating QCU exampie, 6-70

messages list, E-O

poll with status byte 7, 6-57

primary status byte, 6-58

program examples, §-64

program messages, 0-14

programming characteristics, 6-12

ready register , 6-62

ready register status 7, 6-53

remote operation select, 6-54

request service mask, 6-59

reset to default conditions, §-55

reset to default state, 6-14

response messages, 0-14

RS232C connection, 6-6

selection, 3-34

self test instrument, 6-56

service request interrupt, 6-57

service request set conditions, 6-54

setting common capability messages, 6-52

setting date and time, 6-15

User confidence test, 6-56
Remote control HP-IB

address codes, 8-8

cables, §-7

capability, 6-76

connection, 6-4

connector mating, 8-7

connector, §-7

device clear, 6-77

general information, 6-76

interface clear, 6-78

locai , 6-78

local lockout, 6-78

logic levels, 8-7

remote enable, 6-78

selective device clear, 6-77

universal commands, 6-77
Remote controf RS§232C

break command, 6-§2

capability, 6-79

clear to send, 6-8!



connector , 8-9 control selection, 3-35, 6-8

connector mating, 8-9 DTR selection, 3-36, 6-11
data carrier detect, 6-81 handshake type selection, 3-35, 6-7
data rate select, 6-81 interface port, 4-2
data set ready, 6-80 test plug, 7-2
data signal, 6-80 RX inputs, 4-1
data terminal ready, 6-80 RX level selection, 3-24, 3-27
DTR manual control, §-11 RX signal inbalance -display message, D-2
general information, 6-79
ground, 6-80
logic levels, 8-9 S
modem control signals, 6-80
modem data rate selection, 8-10 Safety
request to send, 6-81 considerations , 7-1
ring indicator, 6-80 waraing, §-0
test plug, 7-2 Save stored panels, 3-31
universal commands, 6-82 Second Simultaneous measurement example, 1-11{
Remote control setting receive Secondary channel ‘
alarm mask status, 6-43 frame format DDS, C-6
data logging, 6-48 selection DS receive, 3-23
data type, 6-34 test example, 2-30
displav select, 6-51 transmit selection multipoint circuits, 3-14
gating, 6-42 Seizing a free timeslot, 2-36
interface level, 6-30 _ Select Branch
measurement select, 6-32 example, 2-18
measurement type, 6-36 maultipoint transmit, 3-14
output results, 6-45 Select receive test pattern demultiplex level
stored panels and beeper, 6-50 at DS1 interface, 3-19
Remote control setting transmit at DSIC interface, 3-17
alarms, 6-29 Select transmit test pattern insertion level
data type, 6-23 at DS! interface, 3-5
DDS link type, 6-20 Selected Applications, 2-0
error add, 6-27 Serial number information, 7-1
interface level, 6-16 Service rate selection
loopback, 6-21 ' DS0A receive, 3-22
select level, 6-18 DSCA transmit, 3-11
Remote control status DS0B receive, 3-21
byte primary, 6-58 DSOB transmit, 3-10
register A content 7, 6-55 Service return for, 8-13
register B content 7, 6-35 Settable code selection DDS transmit, 3-15
register interrogating, 6-57 Settable word selection DDS transmit, 3-15
reporting, 6-57 Setting signaling bits example , 2-38
Repeater loopback selection, 3-13 SF format DSI, C-1
Response messages remote control, 6-14 Shipment
Restore APS test example, 2-4 environment, §-13
Result A type error triggering prints, 3-32 packaging, 8-13
Results selection, 3-24, 3-26 Signaling bits
Retransmitting sefection, 3-28 monitoring example, 2-30
Ribbon replacement printer, 8-6 received monitor, 3-27
RLS code selection transmit, 3-15 selection 56 kbit/s switched timeslots transmit, 3-9
RS232C setting example, 2-38
connection type selection, 3-35, 6-6 Single error add

connection, $-0 example, -4



setting exampie, 1-5
(siNGLE ERaor) 4-]
Source of remote control setting, 3-34, 6-4, 6-6
Specifications, 7-3
physical, 7-15
power supply, 7-15
protocol analyzer interface, 7-14
remote operation, 7-14
thru mode, 7-8
Specifications receive
data logging, 7-13
DSo, 7-10
DSI1, 7-8
DSIC, 7-8
error detectton, 7-11
measurements, 7-12
Specifications transmit
DDS codes, 7-7
DDS loopback, 7-6
D8O, 7-4
DSt 73
DSIC, 7-3
error add, 7-7
secondary channel, 7-7
test signals, 7-5
Speed selection RS232C control, 3-36, 6-7, 6-10
Squelch printer, 5-3
SRDM frame format, C-5
SRDM testing example , 2-14
Standby line APS test example, 2-4
-1, 41
Stop bits selection RS232C, 3-37, 6-7, 6-10
Storage environment, 8-13
Stored panels, 3-29
Storing a panel, 1-20, 3-31
Storing measurement set-ups {panels) example, 1-20
Sub-rate timeslot
receive protocol analyvzer interface, 3-24
transmit protocol analyzer interface, 3-15
Sub-rate data multiplexer frame format DSOB, C-5
Sub-rate data multiplexer testing example, 2-14
Super-frame format DSI, C-1
Switching on, 1-2

T

T1 data multiplexer frame format D81, C-4
TiDM data multiplexer test example, 2-6
TIDM frame format DS1, C-4

TI1DM transmit R Channel selections, 3-8
TA code selection transmit, 3-15
Terminated selection

DS receive, 3.22
DSOA receive, 3-22
DSOB receive, 3-21
Test Branch
example, 2-20
multipoint transmit, 3-14
Test code selection transmit, 3-15
Test pattern selection
56 kbit/s switched timeslot transmit, 3-9
data link receive, 3-20
- data link transmit, 3-8
DDS codes, 3-15
DDS receive, 3-23
PDS transmit, 3-15
DS0 receive, 3-23
DS0 transmit, 3-12
DS receive, 3-19
DS1 transmit, 3-6
DSIC receive, 3-18
DS1C transmit, 3-3
R Channel transmit, 3-8
Test pattern
demultiplex level selection DSI receive, 3-19
demultiplex level selection DSIC receive, 3-17
insertion level selection DSI transmit, 3-5
Thinkjet printer use, 5-0 -
Thry mode :
data insertion, 3-29
sefection, 3-28
Time setting, 3-33
Timeslot seizing example, 2-36
Tip code selection transmit, 3-15
Transfer APS test example, 2-4
Transit case, 7-2
Trigger prints of result a type errors, 3-32
TX output rear panel, 4-2
TX outputs, 4-1
TX & RX / thru mode selection, 3-1

v

‘UMC code selection transmit, 3-15

Unblock Branch examplie, 2-23
Unblock Branch multipoint transmit, 3-14
Under remote control -display message, D-2

" Unsguelched printer, 5-3

User confidence tests, 3-38



\'

Voltage input peak measurement, 3-27
Voltage level (receiver input) check example, 1-19
Voltage line selection, §-1

Word received monitor, 3-27
X-bit alarm selection DSIC transmit, 3-2

Y

Yellow alarm selection DSI transmit, 3-3

SPECIAL CHARACTERS

Y% Availability definition, B-2
% Degraded minutes definition, B-3
% Frror seconds definition, B-3
% Severely errored seconds definition, B-3
% Unavailability definition, B-3
56 kbit/s switched timeslot
error add selection transmit, 3-9
inverted signal receive, 3-20
selections receive, 3-20
selections transmit, 3-9
signaling bit selection tranpsmit, 3-9
test pattern selection receive, 3-20
test pattern selection transmit, 3-9
64 kbit/s cross connects receive, 3-20
64 kbit/s cross connects transmit, 3-10






MAN UAL CHANGES

MANUAL IDENT!F CAT!ON—}
Model Number: 37878

. Date Printed:  Junma 87
Parti‘h.:rribe,;r 03737—90003.

. : Operating Manual
This supplement contains important information for conectmg manual errors and for adapnng the manual to
instruments containing mprovements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections. _
Make ali 'appropﬁate serial number related chaﬁges indicated in the tables below,

~— Make Manual Changes wey

- Serial Prefix or Number mepe. Make Manua-l Changes - e Serizl Prefix or Numbe.‘r —_
27030 No Change
2814U ] Change 1.
2840U - /2.
29170 : Change 3
2939U00720 Change 4*
*_ NEWITEM

NOTE

Manual changc supplements are rewsed as often as necessary to keep manua%s as current and accurate &8s
- possible, Hewlett-Packard recommends that you periodically request the latest edition of the sup;:lement Free

copies are available from all HP offices. When requesting copies quote the manual identification mformatmn

from your supplement or the model number and print date from the title page of the manuai :

11 Oct 1989

HEWLETT

"

PACKARD

Page 1 of 24

Frinted in WK,



Model No. HP 37878 - o 03787-90001

. CHANGE 1
Prefix 2814U

Use paCkagé-03787~80091U0383 to update your Manual.

CHANGE 2
| Prefix 2814U.~
Use package 03787-80001U0388 to update your Manual.
' Preflx 28400 |

_Use packages 03787 80001U0388 and 03787-80001U0988 to update your Manual.

CHANGE T0 HP 3787B OPERATING MANUAL UPDATE PACKAGEgg

~ On_Package 1

Change the. references to software version 2822 to 2822/2830 as follows:

1. On the yellcw cover sheet. _
2. On the Title Page ln the “SERIAL NUMBERS/SOFTWARE REVISIONS" information.

3. On Page 6-2 in the "FIRMWARE/SOFTWARE HISTORY“ 1n§0rmataon {2 changes
1n the text and 1 in the table headlngs} ' - :

RE S

on Package -
ERRATA ”““%‘ =

Chanqa the references to software version 2839 to 2839/2905 as follows:

LSS *‘On the yellow cover sheet.

z.w,On the Tltle Page in the “SERIAL NUMBERS/SOFTWARE REVISIONS" 1nformatlona

e

3. On Page 6-1 (2 references in the text} and Pages 6 2/6=~ 2A (reference
~in column 3 1n the table) _



Model No. HP 3787B | 03787-90001

. CHANGE 3

" This change applies to operating manuals which have already been _
updated with packages 1 and 2. . ‘ :

Change the software ver51cn references from 2839 te 2919 as failows.

1. On the Title Page in the "SERIAL NUMBERS/SOFTWARE REVISIONS“
information.

2. On Page 6-1 (two references in the text) and Pages 6-~2/6~ 2A
{reference in column 3 in the table).

Page 2-18, at the end of "Appllcatlon"

Page 2-27, at the end of "Application" ' ' ' E

- Page 3-13, bottom left hand column after "Select the type of latching
loopback reguired"® o '

Page 3~14, after the third paragraph of “Multipoint Cchuits"

Add the followmng information:

Check that the "standard/Extended" DDS control sequence iength on the
Instrument ID display page (INDEX Page.....6) is set to the requlred
sequence length (see Page 3-37).

Page 3-37, Instrument Identlflcatlon-
Add to the display illustration after “Optlans flttEd“‘

DDS cOntrol Sequences Standard
Extended _
Add the following 1nformatlon to the text is the 1eft hand column-.ﬁ

The Standard/Extended selection of the DDS control sequence length affects
the number of repeats of the latching loopback and MIU codes.. . .

Standard provides the minimum number of repeats required for conformance
testing specification. Extended provides 20 times the minimum number of

. repeats for those sequences or parts of sequences. which are specified. in
terms of numbers of bytes. The selection of Extended may be necessary to
achieve latching loopback and MJU operations on some manufacturars equlpment
which does not operate cn tha minimum sequences.-
Exanmple for OCU latchlng locpback comprlslng TIP, ocu, LBE, FEV and LBE
bytes: .

' TIP . oCU ) LBE FEV ' LBE

Standard 40 bytes. 40 bytes = 120 bytes 2 seconds + 200 bytes:
Extended 800 bytes 800 bytes 2400 bytes 2 seconds 4000 bytes .

. The default sequaﬁce length is Standard.



3

- Model No. HP 3787B : | , 03787-90001

CHAﬂgg 3 [continggg}

Page 6-21, Remove Control (Loopback]) :

Add:

Function Mnemonic Code Description

DDS Latching Loopback HCSL n" Always valid :

/MJU Operation ' n = Standard or 1 Standard sequence length

Sequence Length n = Extended or 2 Extended sequence length

. o hesL?e Returns state of CSL, 1 or 2

'Appendix E, Page E-2:

Add: _

DDS Control Seguences  "CSL n" : =21 Standard

n = Standard or 1
n = Extended or 2
e ydl

Page 7-~6 DDS Multi-pbint Signalling Unit, Control Sequences Table,
Page 7-7 DDS Loopback, Latching, Control Sequences Table: '
Add the following NOTE to the Specifications:

" NOTE: If extended sequences are seleéted, the byte counts specified in'thfs"
table are multiplied by 20. : '

*CHANGE 4

Changes for Sefial'Prefix 2939V Software Rev 2936. -

. After completing all prévious'updating'procedﬁres replace corresponding pages
in your manual with the following updated pages. ' :

PAGES

Title/Warning -
1-3/1-4
1-19/1~20
1-21/1-22
3-29/3~30
3-31/3-32
6=1/6=2
6-2A/Blank -
6-49/6~50
E7/E8



