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1. INTRODUCTION

This manual applies to the AM-19200A and the AM-64000A Base Band Modems (BBM).

The Ascom Telecommunications Ltd. part numbers are :- AM-19200A : 1/113/020/100.
AM-64000A : 1/113/001/100

The unit should have anidentifying label carrying this number attached to the underside.

The BBM can provide synchronous communications at user data rates between 2.4kb/sec and 19.2kb/sec
(AM19200A) or up to 64kb/sec (AM64000A) over a 2 wire twisted pair cable. Asynchronous'communication is
also provided at data rates up to 19.2kb/sec.

The BBM caneasilybe configured using the front panel keys in conjunction with the Liquid Crystal Display (LCD).
The display is operated in a menu type fashion with easy to understand mnemonics, which should make constant
reference to this handbook unnecessary.

Once configured the operation of the BBM is totally automatic, in the event of line disturbances the data link is

immediatelyrestored without operator intervention.
Chapter 4 (installation) describes the basicsetup procedureandthisshouldbe read prior to setting up any link.

Chapter 5 (menuoperation) is much more detailed, but should be read to gain an understanding of the full range of

menu facilities available.

The unitis BABT approved for connection to private digital circuits adhering to the X21 or X21bis recommenda-
tions (PTO service categories 1 and 2, all rates) . Connection of the unit to such circuits is described more fully in
appendix F.

The BABT approval number is NS/1284/12/K/601428.
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2. CONSTRUCTIONAL DETAILS

2.1 Base Band Modems

The BBM is housed in a black plastic case. On the front panel there is a menu driven LCD display with six keys
andfive LED’s. Onthe back panel there is a mains power cord, atelephone type line cord, and two D-type sockets.
The 15 way socket is for X21 (V11) and the 25 way socket is for X21 bis (V28).

The overall dimensions of the unit are 274L x 251W x 55H mm.

Inside the plastic case is a metal case which contains the main PCB. The metal case is for EMC SCTeening purposes.
The front panel assembly containing the LCD, the keys and the LED’s is attached to main PCB by two connectors
feeding through the metal case. Figure 2.1 shows the BBM:s front panels.

FAULT TM RXNRDY RXD
WM& | 0)

dASCOM AM-64000 T MEND SCROLL  SELECT |TX NRD

~— ~—~

Figure 2.1.A

: FAULT T RXRRDY RO ©
WM& 0 | 0)
aAsSCom AM-19200 MENU SCROLL SELECT [TX NRD

~~ ~—

Figure 2.1.B
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2.2 V35/V36 Adaptors

Tousethe V35or V36interface an adaptor must be pluggedinto the back of the BBM. The adaptors are small units
in metal cases, (dimensions 121W x 56L x 30H). On the front of the boxes there is a 15 way D-type plug and a 25
way D-type plug which mate with the back panel sockets on the BBM.

On the back of the V35 adaptor there is a 34 way MRAC connector.

On the back of the V36 adaptor there is a 37 way D-type connector.

Figure 2.2 shows the V35 adaptor.

gL [ e

Figure 2.2
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3. SYSTEM OVERVIEW

The AM19200A and AM64000A base band modems use the digital transmission system designed and developed
by Ascom Telecommunications Ltd. in Cardiff. It is intended for operation on 2-wire local telephone network
circuits, such as those meeting BT EPS-9 (2-Wire). It will operate satisfactorily on unloaded lines having a wide
range of characteristics; bridge taps can be tolerated, dependent upon their characteristics. Although the system
requires a baseband circuit, a continuous loop at DC is not required. The system can transmit data at 71 kb/sec
(AMG64000A only) or 28 kb/sec; the lower rate is useful in situations where the user rate is less than 19.2 kb/sec

andtransmission performanceis being limited by attenuation or noise.

The line signal comprises AMI-encoded data and an embedded sync pattern which is used for timing control the
dataconsists of user data and a control channel for the systems own use. Echo cancellationis used to eliminate the
unwantedreflections of the transmitted signal from the receiver input. The echo canceller can eliminate echoes of
upto16bit periods duration. To counteract the signal distortion inherent in long lines the system employs adaptive
decision feedback equalisation to eliminate trailing intersymbol interference; this also has a span of 16 bit periods.
Afixed linear equaliser is incorporated to control the received pulse waveform and to reduce the effect of the long
tails of both echo and transmission responses. Digital signal processing is used throughout to achieve high
performancereproducibly.

A block diagram of the unit is shown in figure 3.1.

Line Transformer

Line

X21 Transmission

bis . .
Interface Circuit

Circuit Front
X2
1 H Panel

Control
240 PSU -
VAG Circuit
Figure 3.1

Theline is connected to the transmission circuit via a line transformer which acts as a balun and providesisolation
;thereissurge protection at bothsidesof the transformer. The transmission circuit utilisesacustom IC and a number

ofproprietary componentsto perform the si gnal processing described above.
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The interface circuit performsanumber of functions: it converts between the user data from the appropriate interface
and the 64 kb/sec (AM64000A only) or 25.6 kb/sec, which is transmitted down the line; it links the control circuit
to the control channel; it interfaces the control circuit to the control lines of the data ports. Again, these functions
are performed by a custom IC supported by a number of standard components. Looking at each functionin turn,
user data at 64 kb/secis sent as-is; byte-timing is maintained by the transmission system and isavailable if required.
Dataat 56 kb/secissentina7 + 1format, i.e. data plus status information. At all lower ratesthe datais transmitted
as octets comprising 6 data bits, 1 framing bit and 1 status bit. At rates below 48 kb/sec the octetsare iterated as

appropriateto fill the transmission channel.

Turningtothe control channel, this uses 4 bits from each transmission frame to transmit controlinformation to the
unit at the other end of the line, e.g. user data rate selection, and to monitor the overall performance of the link.

With regard to the remaining function of the interface circuit, the control lines of the data ports mainly require
buffering; however, in the case of X21 the various control patterns have to be generated or detected. The control
circuitis based on a microcontroller and determines the state of the unit according to the state of the transmission
system, the state of the datainterface and the configuration information received from the front panelandfromthe
control channel. Italso providesthe front panel display with information on the current state of the unit which can

be reviewed via a simple menu structure.
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4. INSTALLATION

This chapter describes the basicsteps that are required to set up asystem involving the Base BandModems (BBM’s).
There are two basic systems that will be considered:

(1) BBM connectedto BBM
(2)BBM connected to Line Card

When consideringthe installationgeneral pointersto the configuration of the BBM’s are given. It should be noted
thatthere are many BBM parameters which maybe set differentlyand prevent the results from being as expected.
Ifanyresults are not as discussed then chapter 5 on menu operation should be consulted.

If this still fails to resolve the problem then the internal links can be checked, see appendix B.

4.1 BBM to BBM Link

With no DTE or line connected to the BBM, plug the mains cord into the 240V supply.
- On power up the following messages will be displayed:

Testing for 2 seconds, all LEDs will be on

Self Test Pass for 2 seconds, all LEDs will be on

* STATUS MENU = for; seconds, all LED:s reflect status

S >LTU Not Ready Fault LED lit, (Assuming no line connection at this point)

Ifthe self test fails an error message will be displayed. These are explained in section 5.4.8

The mnemonicLTU stands for Line Terminating Unit, and this should be understood (inall cases) to be the Base
Band Modemitself.

For a point to point link to work, one BBM must be set to mastermode, and the other BBM to slave mode (section
5.7.1).If the link is self contained, ie. there is a DTE at both ends and no other links are involved then it makes
little difference which end is which. If another link is driven then the master modem must be connected to the
externalmodem, (see section 5.7.3.).

Set the line rate (section 5.7.2) to the required setting at both ends, and set the user data rate up on the master
(section5.5).

Whenthe lineis connected the FAULT LED should now go out.

The interface details should now be configured at both ends. This is done using the option menu (section 5.6)
Ifasynchronous workingis required then the internal links will need to be set up. (Appendix B).

The status menu should then be examined to check that the unit is correctly configured.
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The following data is provided by this menu:

(a) Overallstatus  (i.e. whether ready or not)
() Alarm messages

(© Userdatarate

d Linerate(notavailable on AM-19200A)

(e) Interfacestatus

® Interfacemode

To examine this data, first locate the status menu by using the left arrow key, then
use the up/down arrows to look at each item in turn.

WithnoDTE (Data Terminal Equipment) connected the results should be:

(a)| S> LTU Ready or {S>LTU Not Ready (Depends upon interface details)

(b) | S> No Alarm

(c)Datarate asrequired
(d)Linerate asrequired (AM-64000A only)

() Interface status as required (usually all lines off, but depends on any X21bis options set)

@ | S>Link Mode

If the status is not correct the BBM must be rcconﬁgure';i (See section 5 on menu operation. )

Ifthe statusis correct the DTE (Data Terminal Equipment) or adatatester may now be plugged into the BBM.
Inorderforendtoend data transfer to take place there must beno test loops active either locally or remotely. (The
power up default for the Test Menu is no loops).

4.2 BBM to Line Card Link

Power up the BBM as described above and set the modem to slave mode.
Setthe line rate asrequired, and connect the line cord.

Consult the line card handbook toset up the user datarate. The modem should then automatically program to this

rate.

There should be an options enable switch/command onthe line card to allow the interface details to be set either
fromthe line cardor fromthe modem. If the interface is to be set from the line card then the enable switch/command
should be off and the line card options set as required, (see line card handbook). If the interface is to be set from
the modem, then the enable switch/command should be on, and the option menu used as in the above case.

The status menu can then be examined and the DTE connected as with the BBM - BBM case. The displays should
be the same, except for the interface mode display (f) which should read:

(0| S$>Network Mode
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4.3  V35/V36 Adaptor Installation

Theinterface adaptors plugintoboththe X21and X21bis connectors on the back panel of the BBM. They are held
in place by two locking screws.

The V35adaptor housesa European type MRAC connector, and the V36 adaptor houses a 37 way D-type connector.
The V35/V36interface s selected from the option menu, (See section 5.6).

Pin outs of both types of connector are given in appendix A.
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S. MENU OPERATION

5.1 Front Panel Features

The Base Band Modem has an uncluttered and easy to understand front panel. It has a liquid crystal display, 5
LEDs, and 6 non-locking keys.

With the 16 character alpha-numeric, dot-matrix liquid crystal displayitis possible to describe most of the functions
in plain English, thus avoiding having to use complicated mnemonics and the need to constantlyreferto ahandbook.

The 6 front panel keys are as follows:

(1,2)
G4
®)
©)

MENU (left and right) Used to change menus -

SCROLL (up and down) Used to scroll through items vllithin amenu
SELECT Usedtoactivate/deactivate the feature displayed
TX NRDY Used to send a Not Ready pattern to line

This patternistermed Controlled Not Ready (CNR) and consists of alternate 1’s and 0’s with
the status line OFF. (Note that the pattern will not be sent if there is a loopback in operation.)

The LCD display is complemented by the use of S LEDs to monitor the following :-

@

@

®)

@

)

FAULT RedLED

This is lit to indicate the line signal is faulty; the main causes of this are as follows:
(1) Nosignal received (ie. line broken/ disconnected)

(2)Incorrect line rate

(3) Incorrect user datarate

Furtherinformationis provided in the status menu, (see section 5.3.2).

T™, (Test Mode) Red LED
Thisis illuminated whenever atest mode is active, (ie a pattern is being generated, or a loop is

beingapplied).

RX NRDY, (Not Ready received from line) Yellow LED
Thislightswhenever aNot Ready patternisbeing received (UNR or CNR), AND astructured

user rate is in use, (a rate which has a status line)

RXD, (Received Data) Yellow LED
This indicates the state of the user data, it is turned on for a1’ and turned off for a0’

TX NRDY, (Transmitting Not Ready) Yellow LED
Thisis provided to display the state of the TX NRDY key. Lit means the TX NRDY key is on.

Issue 2
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5.2 Front panel operation

The LCD will display one of five menus at any one time, these menus are:

1. STATUS (Prompt is S>
2. TEST (Promptis T>
3. RATE (Promptis R>)
4. OPTION (Promptis 0>
5. CONFIG (Promptis C>)

Innormal circumstances, the front panel LCD will display a Status message relating to the overall state of the data
link. eg. READY. Additional status information may be displayed by scrolling down through the menu. The
Status menu isread- only. To select the next menu in the list the ’RIGHT MENU button must be pressed. To go
back toaprevious menu the’LEFT MENU’ button must be pressed. A prompt on the left hand side of the display
will indicate which menu has been selected. On entering a menuits title will be displayed in full before the display
revertstothe first menuitem and the relevant prompt.

If the equipment is left in a display other than Status for greater than one minute the display will automatically
time out and revert to the top line of the status menu. If left in the Status menu but not on the top line, the display
will automatically time out and revert to the top line of the status menu after S mins.

The sequencing through the menus is as follows:

* STATUS MENU *

** TEST MENU »*

** RATE MENU *»

* OPTION MENU =

* CONFIG MENU *

Whenscrolling through the menus, the items will appear in the order detailed in the individualmenu descriptions.

Each menu item display should indicate the current state of that item. For example if the loopback feature was
currentlyinactive thenthe display should read:

T> Loopback Off

Tochange the state of amenu item the’SELECT’ button should be pressed.
The display should then change to reflect the modified status, in the example above the display should changeto
read:

{ T> Loopback On

Ifa menuitem is not appropriate for a given situation then it will disappear from the menu. For example it is not
permissible to have a loopback on and binary keys active at the same time. The first one selected will therefore
causethe other todisappear from the menu.
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Anyitem selected in the Rate, Option, or Configuration menus is automatically stored in non-volatile EEPROM.
These features will thus be restored when the BBM is next powered up.

Items in the Test Menu are not stored and are lost on power off.
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5.3 Status Menu

The status menu is read only, which means the select button has no effect. It provides the following data:

(1) Overallstatus

2) Alarmmessages

3) Userdatarate

4 Linerate (notavailable on AM-19200A)
(5) Interfacestatus

(6) Interface mode

5.3.1 Overall status

The possible messages for this item are as follows:

S> Loop Active

S> LTU Not Ready

S$> LTU Ready

S> Data Transfer a

F > Send Data

S> Receive Data

The basic principle of operation of this display is as follows (in priority order):

(a) If aloop is applied within the BBM the display reads | S> Loop Active

(b) If a fault exists or a not ready signal (including AIS) is being received from line then the displayreads:

LS:> LTU Not Ready

(c) I the status from line (1 or 109) is on while the DTE status (C or 105/108) is off then the display is:

E:» Receive Data ]

(d) If the status from the DTE is on and the status received from line is off, then the display is:

‘ S> Send Data » ]

(e) If both status lines are off then the display reads (S > LTU Ready

(f) If both status lines are on then the display is: 1 S > Data Transfer

16 Issue 2
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(g) H the user rate has no relevant status line (rates 16K, 32K, 64K or X50), then the messages c,d, and f are dis-

played as message e.

5.3.2 Alarm Status

The possible messages for this item are:

S>No Alarm

S > No Signal

S > Receiving AlIS

S > No Alignment

The | S> No Signal display indicates that the transmission system cannot find any signal to lock onto.
Possible causes are:

(a) Brokenor defective line

(b) Bothends master, or both ends slave

(© Incorrectline rate

(d) Line attenuation/noise level too high
The| S > Receiving AIS display indicates that the AIS (Alarm Indication Signal)

patternisbeingreceived from the line. This should not normally occur ina BBM to BBM link. (It canbe generated
however, if the master BBM is in 64k mode (AM64000A only) whilst sending binary 1’s).

The| S> No Alignment display indicates that the modem cannot lock onto the envelope alignment pattem
being received from line.
Possible causes are:

(a) line attenuation/ noise level too high

(b)

Incorrect set up of X50 modes (AM64000A only)

If none of these modes apply then the message is S>No Alarm. 1

5.3.3 UserRate

Thisitemdisplaysthe user rate in current use.

For example

S>48K 10 1

(A complete list of rates is given in the rate menu)

Issue 2
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53.4 Line Rate (AM64000A only)

This item displays the line rate in use:

If the high line rate (71.1K bits/sec) is selected then the display is: ' S > High Rate

If the low line rate (28.4K bits/sec) is selected then the display is: ’ S> Low Rate

5.3.5 Interface status

This item displays the state of the lines on the DTE interface. For X21 the following messages are included:
(Noteindividuallines canbe On or Off dependent on the interface)

$>COn I0n S> C Off | Off
For X21 bis the following messages are included:
Line 105 on Line 105 off
Line 106 on Line 106 off
Line 107 on Line 107 off
Line 108 on Line 108 off
Line 109 on Line 109 off
Line 140 on Line 140 oft
Line 141 on Line 141 off
Line 142 on Line 142 off

There is also a X21 bis'composite display with the lines ON displayed as solid blocks.

5.3.6 Mode Display

The BBM is capable of operating in two basic modes:

1. S> Link Mode 2. S > Network Mode

For a BBM to BBM link this display should read Link Mode. If however a Line Card is used instead of a master
BBM, thenthe display should read Network Mode. The essential differences of Network mode are as follows:

¢))] The line card can down line load the Options. (The options X21, X21bis, 105 Set On, 106 Delay,
107 = 108, 108/1 Set On, can be set from the line card and control from the BBM can be disabled)
(2) V35 mode can operate automatically in X21bis at user rates of 48k and above (AM64000A only).
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5.4 Test Menu

The Test Menu can be read and written to at all times. The items are not saved on power down, therefore on power
up the vanious tests always default to the off state. The items in this menu are as follows:

Localloop

Loopback

Remoteloop

Binarypattern

Dataerrortest

Inserviceerror test

Lamptest

Self Test -
Comms channelloop

X XN AW~

5.4.1 Localloop

The local loop facility is a loop applied within the local BBM. It loops data back to the DTE from a point as close
tothe interface connector as is possible. This loop can be applied in two ways

1) Fromthe Menu
2 Directfromthe DTE.

5.4.1.1 Local loop from menu

Thisis implemented by selecting the item T>Loc Loop Off

Onpressing SELECT the display should changeto | T> Loc Loop On and the loop should be applied.

The top display in the status menu will display Loop Active and the TM LED should also light up.
The data flow with the loop applied is shown in fig 5.4.1.1.

DTE BBM
r T or 103
,}
R or 104 Electronic
Circuitry
Cor 105
B )
e | or 109 ]
Figure 5.4.1.1
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5.4.12 Local loop from DTE

Whenthe BBMreceivesan ALT pattern (11110000) from the DTE, (in X21),or circuit 141 is active, (X21bis) the
localloop is applied similarly to the above.

Toapplyalocalloopin thisfashion refer to your DTE equipment handbook for details on how to send the pattern.
The BBM can be in any menu when this loop is applied, it does not have to be in the Test Menu.

Notethatthe Test MenuLoc Loop message does not reflect the state of a loop applied from the DTE, but the status
menu display and the TM LED will be set as in the above case.

The data flow with the loop applied is shown (as with menu activated loop) in fig 5.4.1.1.

Itis possible to have a BBM Menusselected localloop operational at the same time as a DTE local loop. The actual
localloop would then only be removed when both the Menu item has been deselected and the DTE has cancelled
its loop, (ie the loop is removed by the last releasing action).

5.4.2. Loopback

The loopback feature places a loop on the local BBM in the opposite sense to the local loop, ie the data coming
from line is looped back. The DTE is effectively cut off and receives only a Not Ready signal.

The loopback is applied by selecting the item T> Loopback Off

Pressing SELECT should cause the display to change to T>Loopback On

3

The loop should then be applied. The TM LED should light and the top level status display should show Loop
Active.
The data flow for this loop is shown in fig 5.4.2.

DTE BBM
. ‘ T or 103
R or 104 gaizx\ Electronic \ | | Line
Circuitry DO
Cor 105 C
I or 109 Ort
Figure 5.4.2

This loop cannot be activated from the local DTE, only by the remote DTE, and in this case it 1s termed a Remote

Loop, (see section 5.4.3).
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5.4.3. Remote loop

The remote loop feature involves the turning on of a BBM loopback, but from the other end of the link. This is

shown diagrammatically in figure 5.4.3.

DTE Local BBM Remote BBM
Tor 103 T or 103
Ror 104 Blectronic | L Line or | E;C?c;:j?tmc Ror 104
ircui " ] reui
C or 105 Circuitry /L Network o v G or 105
lor 109 | or 109
Figure 543 -

This feature is only available from the menu if the activating BBM is in X21bis mode. It is available from the DTE
in either X21 or X21bis.

5.4.3.1 Remote Loop from menu

The loop should be applied, the TM LED should light and the top level status display should show Loop Active.

To apply the loop select the item T> Rem Loop Off

PressSELECT and the displayshould changeto| T> Rem Loop On

Note: as this feature applies a loop at the remote end it is possible that in some circumstances (mainly fault
conditions) that the actual loop can be removed without the local BBM realising it. In these cases the display will
show Rern Loop On  when in fact no loop exists. If the loop has been cleared by a transient fault condition it can
of course be re-applied by deselecting the Remote loop and then reselecting it. The data flow withtheloop applied
is shown in figure 5.4.3.

5.4.32 Remote loop from DTE

When the BBM receives an ART pattern (00110011) from the DTE (in X21), or when circuit 140 is active (in
X21bis) the loopback is applied on the remote BBM similarly to the above. To apply a remote loop in this fashion
refertoyour DTE handbook for details.

The BBM can be in any menu when this loop is applied, it does not have to be in the Test Menu.

Note that the Test Menu Rem Loop message does not reflect the state of a loop applied from the DTE, but the
status menu display and the TM LED will be set as in the above case.

The data flow with the loop applied is shown in figure 5.4.3.

Itis possible to have a BBM menu selected remote loop operational at the same time as a DTE remote loop. The
actualloop wouldthen onlybe removed when both the menuitem has been deselected and the DTE has cancelled
its loop, (ie the loop is removed by the last releasing action).
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54.4 Binary patterns

Itis possible totransmit three different patternsto the remote BBM:
1) All I’s with status ON
) All 0’s with status ON
3) Alternate 1’sand 0’s with status OFF (Controlled Not Ready’s or CNR’s)

The CNR patternissentbypressing the separate TX NRDY key on the front panel. The other patternsareaccessed
fromthe binaryfeature in the test menu.

The default state is sending no patterns when the displayis | T>Bin Keys Off

Ifthe SELECT keyis pressed then binary 0’s are sent and the display should change to

T> Sending Bin 0 T

Ifthe SELECT key is pressed again then the binary 1 pattern s sent.

T> Sending Bin 1

A third press of select will return the function to its default (off) state.

It should be noted that several factors may prevent the binary pattern being transmitted. The test menu display
shows only that a binary pattern willbe transmitted if the BBM is capable of it. Factors preventing transmission
are:

(§)) Fault conditions

¥)) Loopback active

3) Localloop active

G TXNRDY keyactive

With most rates the patterns are sent with status ON. If an unstructured rate is used, such as 64k, there is no status
line. In this case binary 1’s become effectively an AIS signal, and binary 0’s become a UNR signal.

5.4.5 Datatest

54.5.1 Overview

This mode allows the user to send a binary 0’s pattern to the far end BBM, and monitor the received datastream
for errors. The number of bits received in error is shown on the LCD display.

The time that the test has been running can also be displayed, and this allows the user to calculate the effective Bit
Error Rateif sorequired. This is given by:

. Error count
Bit Error Rate (BER) =

User data rate x Time
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A loop must obviously exist somewhere in the line system for the test to be valid, (unless the far end BBM is also

sending abinary(’s pattern and a single direction test is required).

This loop can be applied by the local BBM in one of three ways:

1. Remoteloopselected fromthe Test Menu
2. Remoteloopselected fromthe DTE
3. Comms channel loop selected from the Test Menu. (See section 5.4.9)

Loop (3) is usually most convenient. These loops MUST be applied before the Data Test mode is entered.
Theloop can of course be applied directly at the far end BBM. This can be done by selecting a Loopback fromits

testmenu.

Inorder to ascertain from the local BBM whether or not a loop has been applied the Data Test has the facility to
send abinary 1’s pattern. This should result in every bit returned around the loop being in error. So to verify the

loopthefollowing procedure canbe adopted: -

1. Send0’s around loop -Ifloop present then RXD LED will be off with a low error count
2. Send 1's around loop -Ifloop present then RXD LED will be on with a high error count (BER = 1)

A further option providedis the facility to allow a data tester to inject the binary 0’s pattern. This is to allow use of
theextrafacilities provided by the tester, (eginjecting single errors), and/ or simultaneous error testing of the X21
/ X21bis link.

5.4.52 Operation

Note: Applyanyloops required before entering Data Test Mode.

The display within the test menuis | T> Data Test

Toenter the mode find this entryin the test menu and press SELECT.
There are four displays within this Data Test sub-mode:

1. Errordisplay

2. Patterndisplay

3. Transparency display
4. Timedisplay

Once the mode is entered these displays can be changed by using the scroll keys in exactly the same fashion as in
themain menus.

The mode can be exited at any point by a press on one of the MENU keys. This will then bring you back to the line
Data Test in the test menu.

1/ Error display

The BBM startsto inject a binary 0 pattern immediately the mode is entered. The TM LED should light to verify
this.

The display should then be L Errors nnnnnn 7‘

S
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Where nnnnnn is the number of bits received in error. (If the line is error free then the display should remain at

000000.)

The SELECT key now performs two functions:
1.Onthe first pressit will hold the current esror count and time, (and stop counting further errors).

A small s is displayed just prior to the error count to show this.

For example  Errors s000001

2. On the second press the error count and time will be reset, and the test restarted.

Ifthe error count overflows the display will indicate a " > " character just before the error count.

For exampic =~ Errors  >000001 *

_ -

Note that once the error count has overflowed no confidence should be held in the number displayed. (It does

not simply wrap around at 999999).

2/ Pattern display

(2) The pattern display usually shows: L Injecting 0s

Ifbinary ’s are required (for loop verification) press select an this display. Binary 1’s willnowbe injected and the

display should change to

Injecting 1s Wj

This pattern will continue to be injected until the select key s pressed on this item again, (or the mode is exited)

3/ Transparency display

The Transparency 0p(i(5n is usually disabled, when the display reads: | Injection Mode }

Ifthe SELECT key s pressed on this option then the display should change to [Transparent Mode j

The binaryQinjectionisthen disabled and the data pathis direct to the DTE or datatester.

if Transparent mode is now selected the pattern display will show | No Injection J

The facilitytoinject binary I’s remains, however, and the SELECT key will nowtoggle betweenno patterninjected

and injecting binary 1’s.

4/ Time display

The time display simply shows the time since the test has started in seconds.

j‘! If the count is stopped the display 1s T Stop 000010

For example © Time 000010
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5.4.6 In Service Test

5.4.6.1 Overview

This mode allows the user to monitor the error performance of the line whilst allowing data traffic to continue
unhindered. The feature works by monitoring the accuracy of some of the overhead bits that make up the
transmission frame structure. Asthe data channelitself is not monitored the figures produced from this mode cannot
accurately be extrapolated togive the data error rate, they should be used as ageneral guide only.

Inorder to understand howthis feature works a certain amount of knowledge about the transmission frame structure

isrequired. This is included as appendix D. A brief discussion on the operationisgiven here.

5.4.62 Operation

The display to select in the test menu is T>In Svc Test ]

No processes are activated upon entering this mode, it is a monitoring facility only. The mode can be exited and

re-entered withnoeffect on any other tests or data.

There are four different displays within this mode:

(1) Comms framing error display

(2) Receivedenvelope errors

3) Transmitted envelope errors (master only)
4 Time of test

The SELECT and SCROLL keys operates in the same manner as in the Data Test.

As this mode may be left running over a long period, an abort indication has been added to the displays. The
charactera is displayed prior to the count if the test has been aborted. The monitoring is aborted when the system
errorrates get so high that the envelope alignment pattern/ comms framing word cannot be locked on to, or when
the system loses line sync. (The error count would be meaningless if the line had been broken in the middle of a
test). Note that the different displays may abort at different times, but the clock will stop whenthe first abort occurs.

Theerror countdisplays appear as follows:

(1) Comms N 000000m - ‘ Comms word error count  This is 1/108 Data error count
2) ‘ Eyp Rx 000000 ‘ Received envelope errors This 1s 1/6  Data error count
(3) ‘7Evp Tx 000000 , Transmitted cnvelope errors This s 1/6 Data error count

(Mastermode only)
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The time display simply shows the time since the test has started in seconds.

For example | Time 000010 ﬁi If the count is stopped the display is | T Stop 000010

If the count has been aborted the display is | T Abort 000010

5.4.7 Lamp Test

This facility is used to check the LEDs and the LCD display.

To activate the test choose the item T>Lamp Test

WhenSELECT is pressed the LCD should show a line of blocks, and the LED’s should light up, for about3seconds.
Oncompletionthe above displayis returnedto.
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5.4.8 Self Test

The Self Test facility does some simple checks on the EPROM and the EEPROM and can be activated by
twomeans:

1) Oninitial power on.

) Selectioninthe test menu.

It is activated in the menu by selecting the item T> Self Test

The displays are then as follows:

1. | Testing
2. Self Test Pass or in the case of failure:
EPROM Fail or | EEPROM Csum Fail or| EEPROM Fail

Menu activated self test will display a few more deatils:

1. | EPROM Test (This is just a breakdown of the testing procedure in step 1 above)
2. | EEPROM Test
3. [ Blocks Used 000 (This indicates the amount of space left in the EEPROM)
4. | Self Test Pass or in the case of failure:
EPROM Fail or | EEPROM Csum Fail or| EEPROM Fail
5. LTU 2.0 28-2-90 AM64000A (Thisindicates the software version number fitted.)
AM19200 Ver 1.0 AM19200A (Thisindicatesthe software version number fitted.)

The EEPROM size is designed to be sufficient for the expected lifetime of the BBM, (2x 10% write operations).
However, the usage of the EEPROM (Blocks Used) is still displayed for information.

Forexample;

0 means that the first block is in use and that there are 254 empty blocks, (each block has 10* writes)

254 means that the last block is being used and the chip is nearly full, (and needs replacing).

The failure messages have the following implications:

1. EPROM Fail This is a fatal error and the program will terminate.
2. EEPROM Fail This indicates that the internal structuring of the EFPROM data is corrupt. If this happens an
opportunityisgiventoreset the EEPROM.
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— e ey

To reset the EEPROM, press the SELECT key in response (o the { Reset EEPROM ? § prompt.

|
1

The consequence of resetting is that some sections of EEPROM memory may be wrilten to more than the

recommended maximum number of times, giving ultimately lower reliability of saved data.

3. EEPROM Csum Fail  This indicates that data in the non-volatile memory (EEPROM) has an incorrect
checksum. This can occur during normal usage if the unit was programming a new configuration when the power

wasturned off. Normaloperation can resume, but the set up configuration must be re-entered.

5.4.9 Communication Channel Loopback

Thisloopisverysimilartothe remoteloop feature inthatit still applies the loopback at the remote BBM. The main
difference is that the command to turn on the loop is sent via the comms channel (see Appendix D). This means
thereisnoreliance onthe statusline tocontrol the loop. The loop can therefore be applied at all rates, even 64kb/sec.
Unstructured dataor datawith the status line off can be sent around this loop; whereas a normal remote loop would
be cancelled as soon as the status line was turned off.

To acuvate this loop select the item | T> Comm Loop Off

The display should then show {{ T> Comm Loop On

Theloopshouldbe applied and the TM LED should come on.
Note that the status menu treats this loop differently in that the top level display is NOT Loop Active but Data

Transfer etc.
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5.5 Rate Menu

The rate menu is only accessible in master mode. In slave mode lhé user rate 1s dictated by the master BBM, and
the rate can only be viewed from the display in the status menu.

The menu consists of a number of rates from which one is selected. The actual rates available depend onthe X21
/ X21bis setting, and the type of modem being used ; only four user rates are available on the AM19200A.

When the rate menuis entered the initial display is that of the current rate. The display shows the word Rate next
tothe prompttoindicate this. All of the other rates are indicated by the number alone.

To view the selection of rates use the SCROLL keys. The rates increase as you go down through the hst.

Forexample:

If the rate 4.8k is viewed only then the display is |R> 4.8K ]

If the rate 4.8k is currently in use then the display is | R> Rate - 4.8K r

To change the rate, locate the desired rate and press SELECT.
The display should then change (as shown above for 4.8k) to indicate that the new rate has been selected.

The full list of available rates for the AM-64000A are as follows (all shown as though they were selected);those
available on the AM-19200A are shown highlighted:

(AM-19200A)
(AM-19200A)
(AM-19200A)
"R > Rate - 16K High rate only,unstructured rate (ie. no status line)
} (AM-19200A)
R> Rate — 32K j| High rate only, unstructured rate
‘LR> Rate - 48K 10 % High rate only, normal 48K mode
! R; Rate ;48K d2 "J High rate , X21 only, X22/X50 division 2 with frame pulse
\ R > 7[35179::7:18& q3 } High rate, X21 only, X22/X50 division 3 with frame pulse
(:R > Rate - 56k | High rate only
‘r R> Rate - 64K ] ,4 High rate only, unstructured rate
R> Rate -~ 64K BT 7 ] High rate , X21 only , unstructured rate with byte timing pulse

[
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With the AM-64000A the menu operates slightly differently when the 64k mode is activated. This mode is not
available on the AM-19200A . It is described more fully in the section on the Configuration Menu. Briefly, this
mode involves the master BBM set to 64K +BT, and the slave BBM set to some other rate. As far as the rate menu
15 concerned there are now two separate rates to display; and these are indicated clearly with the words  rnaster
or slave. The SELECT key now only defines the slave rate, the master rate remains at 64k +BT until the 64k
mode isdisabled.

The master BBM (local ) rate is indicated by | R> Master 64K BT

The slave BBM (remote) rate is indicated by | R> Slave 4.8K

The slave rate 1s always displayed first on entry. The master rate has to be scrolled to.

Upon deselectingthe 64k mode inthe configuration menu both master and slave rates revert to64k + BT.
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5.6 Option Menu

This menu configures the type of DTE interface used with the BBM.

There are three main selections to make:

(1) Overall protocol type X21 or X21bis
(2) Interfacetype V11, V28, or V35/V36
(3) Controlline options 105 set on 108/1 set on, 106 delay,107 = 108/1.

This can be explained more clearly by considering the operation of the menu:
The top level display will show X21 or X21bis, the SELECT key toggling between the two.

The X21 mode is shown as 0> X21

The X21 bis mode is shown as 0> X21 bis

5.6.1 X21

If X21 mode is selected then the next line will alwaysbe | O> V11 Interface

All the V11 interface lines are found on the 15 way D-type back panel connector. (See appendix A).
Therearenootherinterface optionsin X21 mode.

5.6.2 X21 bis

If X21 bis mode is selected then there is a choice of two interface types (toggled by pressing SELECT).

6)) O> V28 Interface

) O> V35 Interface This is selected for both V35 AND V36.

[fthe V28interface is selected then all of the interface lines emerge on the 25 way D-type back panel connector.
If the V35 interface is used then the V35 or V36 adapter must be fitted which plugs into both back panel connectors.

(Seeappendix A for connection details).

There are four control line options which can be applied to the X21bis V28 interface.

) O> 105 Normal J press SELECT O> 105 Set On *)

This simply holds the control line 105 ON internally
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(2 O> 106 Normal I press SELECT O> 106 Delay

This provides a 15ms delay between the line 105 going ON and line 106 going ON.

3) 0> 107 Normal J press SELECT | 0> 107 =108/t |

This allows controlline 107 to follow control line 108/1 independent of other factors.

@ [0> 108/1 Normal J press SELECT E)> 108/1 Set On )

This option holds the control line 108/1 ON internally.

There are three options for the X21bis V35/V36interface.
(1) and (2) as before

3) O> 107 Normal press SELECT O> 107 Set On

—

This holds control line 107 ON permanently.

Thereisnocontrolline 108/1 directly associated with V35/36, so it is held ON internally. Thismeans that although
itis not displayed, the option 108/1 Set On is active in V35/36 mode. When the mode is exited, eg. changed back
to V28, no memory of the previous state of this option remains. The option s therefore left on. So when changing
from V35/36 to V28 it must be remembered that the optien 108/1 Set On will be active, and should be deselected
ifnotrequired.
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5.7 Configuration Menu

This menu contains items that are used in the initial configuration of the BBM. Once set up they are not usually
required for normal BBM operation. All of the configuration parameters are stored in non volatile memory, and

arerestored the next time the BBM is powered up.
The items in this menu are as follows:

(1) Master/ Slave

)] Linerate only available with the AM-64000A
3) X21loop control

4) Synchronisation type

&) 64k mode only available with the AM-64000A
) Transmit power level

)] Menulock

5.7.1 Master/ Slave

Whentwo BBMsare eonnected together, one BBM has to be amaster, and the other one aslave. The transmission
signalisdifferent for master andslave, soline synchronisation will never be achieved if twolike types are connected
together.

Normallyit makes nodifference whichendiswhich, but there are afewextra facilities included inthe master mode.

These are:
1) Selection of the user datarate, (see section 5.5).
2) Externalbit/byte timing synchronisation, (see section5.7.4).
3) Provision of 64k mode, (see section 5.7.5). (only available with the AM-64000A)
4 Extraerror monitoringfacilities, (see section 5.4.6).
The master display is C> Master Mode
Pressing SELECT gives the slave display; LC > Slave mode

5.7.2 Line Rate (AM64000A only)

The line rate is the basic bit rate of the transmission between the two BBM’s,
Therearetwosettings/iigh and low. The low rate gives a better range, but lower user data rates.

The high rate is shown C> High Rate o ] pressing SELECT gives

the low rate, shown {C > Low Rate ]
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The highrateis 71.1kb/sec, and all user data rates are allowed. The range depends upon the cable dimensions, an
example is 5km of 0.4mm cable, (corresponding to 50dB attenuation).

The low rate is 28.4kb/sec, and all user data rates up to 19.2kb/sec (except 16kb/sec) are allowed. The range on
0.4mm cable isextended to 8km, (50dB attenuation).

5.73 X21 Loop Control

This facility is designed for when a pair of BBMs are used as an extension to another BBM link.
The concept is shown in figure 5.7.3

slave master
10 ord Modem Modem X21 Link Modem Modem To DTE
A B C D
Normal BBM to BBM link External link or network

Figure 5.73

BBM'’s A and B form part of a conventional link. However,‘;nstcad of aDTE being connected to BBM B another
link is started with BBM C. This BBM may then be connected to another BBM (shown as D) or even a line card
feeding into a network. (Details of the second link are not important at this point). If BBM A (or the DTE connected
to A) attempts to apply a remote loop the loop will normally be applied at B. However if the X21 loops off option
is applied at B, then the remote loop command will travel through to BBM D. The remote loop has thusbeen
applied at the very far end of the network. The option effectively tells the BBM (B) to ignore any loop requests
fromthe line; anyinternally activated loops (ie. from the front panel) behave as before. Note also that if the option
isappliedthe RXNRDY LED in BBM Bwillnot function, thisisbecause all the datais now treated asunstructured
data. (No status line so Not Ready patterns have no meaning).

The normalloops on mode is shown in the menu as [C > X21 Loops On

Pressing SELECT turns the loops off, shown as C> X21 Loops Oft

5.74  Synchronisation Type (AM64000A only)

This optionis only applicable to master mode with external timing.
This option allows the user to change the type of clock synchronisation within the BBM.

Normallyin a point to point link,the master BBM becomes the source of timing and the slave BBM locks to this.If
a further link is driven as shown in figure 5.7.3, then the external BBM (C) must supply a source of timing to the
master BBM (B). This timing can be of two forms Bit Timing, or Byte Timing.
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Bit timing is selected with the display C> Bit Sync

This is the only relevant selection for the AM19200A. The Bit timfng signal must be of the same frequency as the
user bitrate. The circuitry is designed to be supplied with the timing clock output from another BBM.
The signal connections are viathe X21/ X21bis interface connectors, (see appendix A).

The Byte timing signal is shown by C > Byte Sync

(Not shown on AM19200A).

The Byte timing signal must be a 1/2 bit wide pulse every 8 data bits. The circuitry is designed to accept the byte
timing output from a slave BBM operating at 64kby/sec.

The signal connections are viathe X21/ X21bis interface connectors, (see appendix A).

5.7.5 64k Mode (AM64000A only)

This mode is designed to be used in association with the X50 framing patterns. When the mode is selected the
master BBM is set to 64k and the slave to (usually) 48k X50. This allows the master BBM to become transparent
tothe X50 framing structure, allowing it to be processed by the master DTE.

The mode is normally OFF displayed | C> 64K Mode Off pressing SELECT gives

~

C> 64K Mode ON

5.7.6 Power Level

Thisitems selects the output power level of the transmission circuitry. There are two options:

C> Power 10dBm high power

| C >Power 0dBm low power

The 10dBm option should normally be selected. The 0dBm option should be selected for short lines to reduce

interferencetoother equipment.
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5.7.7 Menu Lock

Thisitem allows the user torestrict accidental use of the menus.

The normal mode is displayed: C> Menu Unlocked

When the menu is locked the display changes to C> Menu Locked

When locked the SELECT key s disabled, and noitems in any menu can be altered.

The only option available is to unlock the menu.

Inordertoprevent easylockingand unlocking the SELECT key does not function in the normal way for this feature,
The lock is activated by selecting the STATUSMENU and then pressing three keys simultaneously.

Thesekeysare (1) left menu key
(2)SELECTkey
(3)TXNRDY key

Inorderto preventactivation ofthe TX NRDY feature the keys should be pressed in the order above.

When these keys are pressed the display will show:

>> Menu Locked 1

]

This message will be displayed for about 3seconds before reverting back to the status display.
The menuis now locked and if the configuration menu is examined it will display the locked message.

Pressing the same three keys again will unlock the menu;

>> Menu Unlocked

The operation is a toggle action (ie. lock - unlock - lock), just like the normal SELECT key operation.
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GLOSSARY OF TERMS

AlIS AlarmIndication Signal.

ALT Automatic Local Test. - Pattern sent to apply a local loop in the DCE.

AMI Alternate Mark Inversion. - Code used for line transmission.

ART AutomaticRemote Test. - Patternsent toapplya loopback on the remote modem.
BBM Base Band Modem.

BT Byte Timing. - Synchronisation to every 8 bits.

BT British Telecom.

CCTT International Telegraph and Telephone Consultative Commitee.

CNR Controlled Not Ready
DCE Data Circuit-terminating Equipment.
DTE DataTerminating Equipment.

EEPROM  Electrically Eraseable Programmable Read Only Memory.

LCD Liquid Crystal Display

LED Light Emitting Diode.

LTU Line Terminating Unit. Same as Base Band Modem AM-19200A and AM-64000A.

UNR Uncontrolled Not Ready. 4

Vil CCITT specification. Electrical characteristics for balanced double-current interchange circuits for
generaluse withintegrated circuitequipment in the field of data communications.

V24 CCITT specification. List of definitions for interchange circuits between DTE and DCE.

V28 CCITT specification. Electrical characteristics for unbalanced double-current interchange
circuits.

V35 CCITT specification. Data transmission at 48kbit/s using 60-108kHz group band circuits.

V36 CCITT specification. Modems for synchronous data transmission using 60-108kHz group band
circuits,

X21 C?\LT’II‘(Speciﬁca[ion. Interface between DTE and DCE for synchronous operation on public data
networks.

X21 bis CCITT specification. Use on public data networks of DTE which is designed for interfacing to
V-series modems.

X50 Div 2/3 CCITT specification. Fundamental parameters of amultiplexing scheme for the international interface
betweensynchronous datanetworks. (80and 20 bit patterns).
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GENERAL SPECIFICATION

Transmissionsystem uses DSP techniques involving echo cancellation and adaptive decision feedback equalisa-
tion.
Power outputselectable 0dBm or 10dBm.
Line code1s AMI withembedded sync pattern for timing control.
Line rates 71kbit/s (high) or 28kbit/s (low).
Note: AM-64000A allows both high and low line user rate.
AM-19200A allows only low line user rate.

Line attenuationrange up to 50dB (at 10dBm output level).

Highline rate user datarates: 2400,4800,9600,16000,19200,32000.48000,56000,64000 bit/s.
Lowlinerate user datarates: 2400,4800,9600,19200 bit/s.

Synchronous working at all user rates, Asynchronous working at 2400,4800,9600 and 19200 bit/s.

Most options and features software configurable.
Front panellockabletoprevent unauthorized operation

Byte timing is available at 64kbit/s with the X21 interface on the AM-64000A.
X50 divisions 2 and 3 are supported at 48kbit/s on the AM-64000A.

Userinterfaces: X21v11
X21 bis V28
X21 bis V35
X21 bis V36
Test facilities: localloop,loopback, remote loop, comms channelloop,

transmit binary0, transmit binary 1, transmit CNR,

selftest, lamptest, data channelerror test, inservice error test.

Enviromental conditions: Temperature range +5to +40degC
Humidityrange 5%1085%
Air pressure range 70 to 106 kPa
Power supply: 240V +610-10%,50Hz + 5t0-5%
Upgrade: The AM-19200A is upgradeable to full AM-64000A specification.
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APPENDIX A - Interface Pin Connections

25 Way D-Type X21 bis (V28) Connector pin allocation

Pin Circuit Description

7 102 Common Return

2 103 Transmitted Data

3 104 Received Data

4 105 RequesttoSend

5 106 Ready for Sending

6 107 DataSetReady

20 108.1 Connect DataSettoLine

8 109 DataChannel Received Line Signal Detector
15 114 Transmitter Signal Element Timing (DCE)
17 115 Receiver Signal Element Timing (DCE)

21 140 Remote Loopback for Point-to-Point circuits
18 141 Local Loopback

25 142 TestIndicator

24 113 External Transmitter Signal Element Timing
9 VDD + 12V Supplyfor V36 adapter

10 VSS - 12V Supply for \f’36 adapter

AM19200A & AM64000A User Manual

15 Way D type X21 (V11) Connector pin allocation

Pin
A-wire B-wire Unbal Circuit Description
8 G Signal Ground / Common Return
15 1 SEXT External Signal Element Timing
2 9 T Transmit
4 11 R Receive
3 10 C Control
5 12 I Indication
6 13 S SignalElement Timing
L7 14 B Byte Timing
( 7 14 F Frame StartIdentification
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Appendix A - Interface Connections

V35 (MRAC ) Connector Pin Allocation

Pin
Unbal A wire B wire Circuit Description

B 102 CommonReturn
P S 103 Transmitted Data
R T 104 Received Data

C 105 RequesttoSend

D 106 Readyfor Sending

E 107 DataSet Ready

F 109 DataChannel Received
U w 113 External Transmitter Signal Element Timing
Y AA* 114 Transmitter Signal Element Timing
\Y X 115 Receiver Signal Element Timing

N 140 Remote Loopback

L 141 LocalLoopback

NN* 142 TestIndicator

Note thatto operate witha V35interface, the separate V35 Adaptor must be used (seesection 2.1)

Note that on some MRAC connectors pin ‘AA’ is marked as ‘a’ and pin ‘NN’ is marked ‘m’.

37 Way D type V36 Connector pin allocation

Pin
Unbal A wire B wire Circuit Description
19,20,37 102 Common Retum
4 22 103 Transmitted Data
6 24 104 ReceivedData
7 105 RequesttoSend
9 106 Readyfor Sending
11 ) 107 DataSet Ready
13 109 DataChannel Received
17 35 113 External Transmitter Signal Element Timing
5 23 114 Transmitter Signal Element Timing
26 115 Receiver Signal Element Timing
14 140 Remote Loopback
10 141 LocalLoopback
18 142 TestIndicator

Notethattooperate witha V36interface, the separate V36 Adaptor must be used (see section 2.1)

LINE CONNECTOR.

The line connections are pins 1 & 6 from the telephone style cord.
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APPENDIX B - Asynchronous Interface

The asynchronous interface operates at four data rates, these are: 2400, 4800, 9600, and 19200 bits/sec.

The BBM canbe set up in asynchronous mode for other data rates but no data transfer is possible.

To configure the BBM for asynchronous mode the internal links must be changed. The layout and details of
these are shown in appendix C. There are 4 links to be set:

(1) J16 Signallingrate

3] J17 Characterlength 1
3) J18 Character length 2
) J19 Asynchronous enable

1. Signallingrate

The usual position for this link (J16) is 1-2. This is termed the basic signalling rate, and in normal use this link
will not need tobe moved. The basic signalling rate allows a the asynchronous bit rate to have atolerance of -2.5%
to + 1%, (orbetter).

The BBM canstill cope if the asynchronous bit rate has a tolerance of -2.5%to +2.3%. In this case the link must
be moved to position 1-3. This is now termed the extended signalling rate.

If the tolerance of the asynchronous bit rate is any wider then the system will not be able to cope.

The extended signalling rate should onlybe used when nessessary, as it can shorten stop bits by 25% which may
ultimatelylead tomore data errors.

2 and 3. Character Length

The character lengthmust be set up for the particular asynchronous interface used, and must be set up indentically
for both master and slave BBM. The set ups are as follows:
Note: the character length above is the total length including one start bit, one stop bit and possible parity bit.

Link Position Character Length
J17 J18
1-3 1-2 8 bits
1-3 1-3 9 bits
1-2 1-2 10 bits
1-2 1-3 11 bits
4. Asynchronous Enable

This link (J19) should be set in position 1-3 for asynchronous working and 1-2 for synchronous working.
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APPENDIX C - Internal Link Settings

The following diagram shows the location of the internal BBM links:

Mains Transformer

IC 30
IC 31

SK 1 SK 2
- 21
cm — 15
=~ J10
J 11
J1
IC 15 !

J16 J17 J18 J19

: \N |/~
Ty

IC5

IC9

All of the links have 3 pins, the bar end indicating pin2

Jumper De+talil

Pin numbering-——-”"ﬂ8

format

1

3 /(;old Pins

—PCB Silk print

}
AN
Bar marked on PC \R

emoveable link
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The function of the links is as follows:

J1 Transmission disable
This link is always left in position 1-2

J10 Terminationresistor for X21 T circuit (Transmit data)
This link connects a 120 ohm load resistor across the T circuit in position 1-3. This helps to maintain the
signal rise time and minimise reflections at rates greater than 9.6kb/sec over long lines. It also provides
termination for cct 103 at the V35 interface. At lower rates and over short lines the termination resistor

may be omitted, (link set to 1-2).

J11 Watchdogenable
This link is always left in position 1-2

J15 Terminationresistor for X218 EXT circuit, (External Signal Timing) -
This link connects a 120 ohm load resistor across the S EXT circuit in position 1-3. (Similar to J10).
IMPORTANT - This link must be left in position 1-3 (terminated), otherwise the BABT approval
will be invalidated.

J16 Signallingrate - see appendix B on asynchronous interface.
J17 Characterlength 1-see appendixB on asynchronousinterface
118 Characterlength2 - see appendix B on asynchronous interface

J19 Asynchronousenable- see appendixB on asynchronous interface

J21 This connects the mains earth to the circuit ground in position 1-3
The circuit groundis floating in position 1-2

WARNING

Only authorised personnel can be allowed to open the Line Terminating Unit case to change the
link settings. Misuse or any modifications carried out to this unit other than in accordance with
the instructions supplied, will invalidate both the guarantee and the BABT approval.
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APPENDIX D - In Service Test Background Information
D.1  Frame Structure

Theinformation passingbetween master and slave BBM’s comprises user data and control data; the latter is used
for controlling and supervising the operation of the transmission system. In order that these components can be
separatedthe composite datais transmitted in frames with afixed framing patternto identify the frame boundary.
Dataistransferrredat 71.1kb/sec at the highrate and 28.4kb/sec at the low rate. For both rates theframe structure

is the same. Figure D.1 shows the basic frame structure.

—~— 1 Frame -

(160 bits)

L1 L T T 1T T 1T 71T 7171 L T T T T 71T 7

18 x 8 bits of user data
4 bits of control channel
12 bits of framing data

Figyre D.1

Each frame consists 0f 160 bits of which 12 are allocated tothe framing pattern and 4 tothe control channel. (These
4bits per frame are termed the Commschannel). This leaves 144 bits, or 18 octets for user data, With most rates
the user data actually occupies 6 bits out of every octet, as one bit is used as the user status line, and the other bit
is used as an envelope alignment bit , (this bit is used by the system for the multiplexing of lower user rates into
the 71.1/28.4 kb/sec overall bit rates). There are several user rates which do not have an alignment bit; these are
16, 32, 56, and 64 kb/sec, consequently these rates will not be able to use the envelope alignment error monitoring
schemes. At the high rate the maximum throughput for the user is 64kb/sec (no status, no alignment); at the low
rate itis theoretically 25.6kb/sec but is reduced to 19.2kb/sec by the channel structure (1 status + lalignment)

D.2  In Service Test F acilities

The InService Test has access to two basic sources of information:
1) Theenvelope alignment bits
(2) The comms channel

The use of the envelope alignment bits is slightly more straight forward.

Ateither end of the link the BBM monitors these alignment bits against tables held in ROM. Any bitsreceived in
errorare countedand canbe displayed. For each frame there are 18envelope alignment bits for 18 x 6 bits of data.
Theeffective data error rate can then be found from:

Envelope Error Count x 6
Bit Error Rate (BER) =

User Data Rate x Time
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