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1. INTRODUCTION

This manual applies to the AM-19200B, AM-64000B Base BandModem Cards and the AM-Rack.

The BABT approval numbers for these units are as follows :

(1) AM-19200B Modem Card -NS/1284/12/M/602121 Ascompart number 1/113/025/100
(2) AM-64000B Modem Card _NS/1284/12/M/602121  Ascom part number 1/113/002/100
(3)AM-Rack .NS/1284/12/M/602120  Ascom part number 1/113/003/100

The modems can provide synchronous communications at user data rates between 2.4 and "64kb/sec over a 2-wire
twisted pair cable. Asynchronous communicationis also provided atdataratesupto 19.2kb/sec.

The modem can easily be configured using the display unit front panel keys on the rack in conjunction with the
Liquid Crystal Display (LCD). The displayisoperatedinamenutype fashion with easy to understand mnemonics,
which should make constant reference tothis handbook unnecessary.

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

immediatelyrestored without operator intervention.
Chapter4 (installation) describesthebasicsetup procedure and thisshouldberead 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 X21 bis recommen-
dations. (PTO service categories 1and 2, allrates). Connection of the unit to such circuits is described more fully

in appendixF.
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Contents.

The handbook comprises two sections:

Section1: AM-Rack, AM-19200B and AM-64000B User Manual

Section 2 : AM-128000B User Manual.

SECTION 1.

AM-RACK, AM-19200B, AM-64000B
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L. CUNDIKUCUILIUNAL DELALLD

2.1 Base Band Modems

The AM19200B and AM64000B are double sided PCBs (double euro-card sized) which plug into an AM-Rack.
Onthe front panels there are 7L EDs and 2 push button non-locking switches. The backplane connectorisa DIN
41612 with early make ground pins. The latter provides connections for power, ﬁnc,and switched interface
connections for X21(V11),X21bis(V28),V¥35and V36.

The overall dimensions of the units are: 261H x25W x 248D mm

Figure 2.1 shows the front panel
of an AM64000B modem.

S &_ Antistatic Warning Label
®
Fault Indicator ————— ) FALLT
Test Mode indicator ————1()™
Loop Active Indicator — LY LA
Receive Data Indicator ——— ) RXD
. . Rx
Receive Not Ready Indicator "ROY
AM640008
23/
®
S
Select DISPLAY Push Button and Indicator ©
: -
=3
Send NOT READY Push Button and Indicator D)
3
[TX NRDY]
(S)

Figure 2.1 AM64000B
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2.2 AM-Rack

The AM-Rack is a 19 inch DIN 41494 rack that can hold up to 12 Ascom AM Card Modems in slots numbered
1-12 from left to right (viewed from the front of the unit).It incorporates a menu driven display and an integral
power supply unit.

The rack unit comprises four sub units.

(a) RackSub-Assembly

"(b) Display Unit

(c) PowerSupply
(d) BlankingPanels

Figure 2.2 shows detail of the front of the complete rack unit loaded with three AM64000B modems.

AMG640008 Blanking Panels Display Unit
C.]O.|OAIO [O [©O/[O']|O |© g |O 8 O Ry
PPaN DAY A\ - LIPS e o A
Om |Om |Om
®

O |om |om =-:u nsxu.n-n:'
o Oy [Or -] .

[2] 0819 g _1e 16 (2] <] (<] (2] (<] 7 =]

2 3 4 ] /5 7 8 9 10 11 12

Numbering of Modems in Rack / Power Supply Unit

Figure 22 AM-Rack
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2.23 AM-Rack Backplane Connections

There are anumber of connectors mounted on the rear of the rack which may be classified as five main types with
referencetofigure 2.2.3 (below):

(1) Mains entry - Provides access for an IEC type mains connector to provide 250V mains power to the rack.

(2) Line connector - (25- way D-type plug ) - Provides a termination point for the line connections for all twelve
rackmounted modems (see appendix A-3 for detailed description.)

(3) Fault extension socket -(Line jack 431A/BS6312) - Provides a possible external indication of a fault condition
onanyrackmounted modem.

(4)Interface connectors- (BT Type 224 plug) - Provides connection to the interface circuits of all 12 rack mounted
modems. The interface used may be selected from one of four possible types:

@ X1

(i) X21bis

Gii) V35

Gv) V36

Associated withthese interfaces are four individual interface cables terminated with the relevant ISO/BS standard
connector (X21 - 15 way D type,X21bis - 25 way D type,V35 - 34 way MRAC and V36 - 37 way D type) atone
end, and at the other with a BT Type 224 socket. The latter plugs into the matching socket on the shelfto provide
any one of the four interfaces for any of the twelve possible modems.

(5) Digital Ground to Earth Link - Link secured by hand operated screws which provides the installer with the
option of a floating circuit digital ground.

(6) Hardwired Earth Connection Point - Provides a means of connecting an external earth to the Digital Ground,
Protective Earth and Chassis of the rack unit.

L] L] ] L] o ? ] ] ]
B \Wzr;:lg b= 'i:—_';'".'.: 1 Manufacturersfabel =
.
BABT Label Line Connector
@ Fauit Extension Socket [ /
) ; 5
= s
Hardwired External =
L] Earth Connection i °
Point @ [
‘@I Cigital Ground to link Interface Connectors (IF12 - 1)
Mains Entry
@_ Tie Block l
L] o [ ] L] - L J

Figure 223 AM-Rack Backplane Detail

Note : The numbering of the interface sockets on the rear of the rack unit (right to left
for numerical order) follows the numbering of the modems from the front of the rack
(eft to right for numerical order).
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3. SYSTEM OVERVIEW

The AMI19200B & AM
-6400 . .
Ascom Telecommunications Lo,ti 1:03:1:& use fhe digital transmission system designed and devel
circuits, such as those meeting BT EPS . It is intended for operation on 2-wire local telepho: clope b
-9 (2-Wire). It will operate satisfactorily on unloaded lines han? network
ving a wide

range of characteristics ; bridge taps can be tolerated, dependent upon their characteristi
system requires a baseband circuit, a continuous loop at DC is not required. The system 2“£$:l§: the
either 71 kb/sec or 28 kb/sec; the lower rate is useful in situations where the user rateis less than 192 kéijcf
and trapsmission performance is being limited by attenuation of noise.

AMI-encoded dataand an embedded sync pattern which is used for timing control;
anda control channel for the systems own usc Echo cancellation is used to

f the transmitted signal from the receiver input . The echo canceller can
gnal distortion ipherent in long lines the
bol interference; thisalso

_The line signal compxises
the data consists of user data

eliminate the unwanted reflections 0
eliminate echoes of up to 16 bit periods duration. To counteract the si

system employs adaptive decision feedback equalisation to climinate trailing intersym
1 the received pulse waveform and

periods. A fixed linear equaliser is incorporated to contro
Digital signal processing is used

has a span of 16 bit
echo and transmission 1esponses-

to reduce the effect of the long tails of both
throughouttoachieve high performance reproducibly..

Traonsnit
Interface £\ | auks7o02 B | auxs7oot :
Circuttr Interface Transnission Line
Y Chip Chip Transformer C
Interface Recelve Llne—
Connector
80C31
Micro A/D
Controller : Converter
Backplane
Connector
Power
Display .
Keypad f‘,‘,ﬁ,ﬁ’c‘"y
Interface

Figure 3.1 Block Diagram of System

Ablockdiagramofthcunitisshowninﬁgurc3.1.

an circuit viaalin:u-ansformerwhichac:sasabahm and provides
dmofdmtransformcr.’lheu—ansmission circuit ntilises a custom IC

the signal processing described above.

The line is connected to the transmissi
isolation; there is surge protection at both si
and a number of proprictary CompOENTs to perform
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The interface drcuit performs a number of functions: it converts between the user data from the appropriate
interface and the 64 kb/sec (or 25.6 kb/sec) which is transmitted down the line; it links the control dircuit 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 function in turn,
user data at 64 kb/sec is sent as-is; byte-timing is maintained by the transmission system and is available if
required. Data at 56 kb/sec is sent in a 7+ 1 format, i.c. data plus status information. At all lowerratesthe datais
transmitted as octets comprising 6 data bits, 1 framing bit and 1 status bit. At rates below 48 kb/secthe octets are
iterated asappropriate to fill the transmission channel.

Turningtothe control channel, thisuses4bits from each transmission frame to transmit controlinformationto the
unit atthe other end of the line, €.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 mainlyrequire
buffering ; however, in the case of X21 the various control patterns have to be generated or detected. The
control circuit is based on a microcontroller and determines the state of the unit according to the state of the
transmission system, the state of the data interface and the configuration information received from the front
panel and from the control channel. It also provides the front panel display with information on the current state
of the unit which can be reviewed via a simple menu structure.

13
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4. INSTALLATION

This chapter describes the basic steps that are required to set up asystem involving an Ascom AM-RackMounted
Modem and AM-Rack. Before concentrating onthe installation of the modem refer to section4.4 (rack installation).

There are two basic systems that will be considered:

(1) Modem connectedtoModem
(2)Modemconnected to Line Card

When considering the installation general pointers to the configuration of the AM-Modem'’s are given. It should

_be noted thar there are many modem parameters which may be set differently and prevent the results from

being as expected. If any results 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.

The interface details should now be configured at both ends of any link. This is done using the option menu
(section 5.6) and setting the relevant interface selection switches on the AM-Modem PCB (see section 4.3).
If asynchronous workingis required then the internal links will need to be set up. (Appendix B).

This apparatus is intended for use with a low-voltage supply of : 10-0-10 V ac and 15-0-15 V ac. There is no
user protection in the apparatus against supplies having voltages in excess of this. Users of this apparatus should
ensure that any power supply or other equipment provided for use with this apparatus complies with the
relevant legal safetyrequirements when properly assembled, installed and maintained, and when being used with
proper care having regard to the purpose for which the equipment is intended

4.1 Modem to Modem Link

With no DTE or line connected to the rack plug the modem into a slot in the shelf.
Onpowerupthe AM-Modemwill gothroughitsselftest procedure andits LEDswill come on for afewseconds(ie
FAULT,TM,IAR}CD,R}G*TRDY).ThcscWill thengooffleaving the FAULTLED on.

&
If the self test fails an error message will be displayed when the display unit is selected for thethe particular modem
by pressing the DISP button. These messages are explained insection 5.4.8

The mnemonic LTU stands for Line Terminating Unit, and this should be understood (in all cases) to be the
AM-Modemitself.

For a point to point link to work, one modem must be set to master mode, and the other modem to slave mode
(section 5.7.1). If the link is self contained, ie. there isa 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 beconnectedto
the external modem, (seesection5.7.3.).

Sct the line rate (section 5.7.2) to the required setting at both ends, and set the user data rate up on the master
(section 5.5). When the line is connected the FAULT LED should now go out. The status menu should thenbe
examined to check that the unit is correctly configured.
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The following data is provided by this menu:

(a) Overallstatus (ie whetherreadyornot)
®) Alarm messages

(© Userdatarate

@ Linerate

(© 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

ateachitemin turn.

Withno DTE (Data Terminal Equipment) connected theresultsshouldbe one of the following:

(@) | S > LTU Ready or | S >LTU Not Ready (dependsuponinterface details)

®)} S > No Alarm

(c) Data rate as required
(d) Line rate as required

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

| S > Link Mode

Ifthe status is not correct the modem must be reconfigured. (Sec section 5 on menu operation. )

Ifthe statusis correct the DTE (Data Terminal Equipment) or adatatester maynow be pluggedinto the modem.
Inorderforendtoend datatransfertotake placethere must beno test loops active either locally or remotely. (The
power up default for the Test Menu is no loops).

4.2 Modem to Line Card Link

Power up the AM-Modem as described above and set the modemtoslave mode.
Setthe line rate asrequired, and connect the line cord.

Consult the line card handbook tosetup the user datarate. The modemshould then automatically program to this

rate.

There shouldbe an options enable switch/command on the line card toallow the interface detailstobe set either
fromthe line card or from the modem. If the interface is to be set from the line card then the enable switch/command
shouldbe off and the the line card options set asrequired, (see line card handbook). If the interfaceistobeset from
the modem, then the enable switch/command should be on, and the option menu used asin the above case.

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

)| S > Network Mode

Issue 1 15



43 AM-Modem Interface Selection Switch Settings

Refer to Appendix B & C for details of the various Asynchronous interface and

il

termination links settings

X21 INTERFACE_SETTINGS
O 1
L1 — oo etz
L JL ] [ 1 —
AMG4000B or X21 BIS INTERFACE SETTING
AM19200B 4
(] . J1o | B ] L_DIN 41612
—1 ] ] CONECTOR
— * V35 INTERFACE SETTING
N =
C ¥ Lowosee
INTERFACE SWITCH SETTINGS | ] CONNECTOR
FOR AM64000B or AMIS200B ] —

%
g

= NOTE #or V3S operation CCT 103
should be terminated by selecting

J10 to posttion 1-3 —DIN 41612

CONNECTOR

4

HERN

Figure 43 Interface Switch Settings

Before installation of the modem in the rack , selection of the desired interface type must be carried out by
configuring the header switches $1,52,53 and S6 see figure 4.3 (above). The bar on the end of each switch aligns
with the relevant bar on the PCB silk print which corresponds with the comrect interface marked in the silk

print legend.

Associated with this interface selection for the modem is the selection and connection of the relevant interface
cable assembly for the sheif unit ;details of this are given in section 4.4.
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4.4 AM-Rack Installation

Before any modems may be operated, the rack must be assembled from all its component parts and connections
made toit for:

(1) Powersupply.
(2) Hardwired External Earth Connection.
~(3) Line connections.
(4) Interface connections.
-(5) The fault extension connections (if required).

44.1 Unpacking the Unit

Ifthe customer has chosen to use an AM-Interface Cable Bracket together with appropriate interface cables then
the complete rack unit will be supplied in four separate cartons containing :

Carton 1-AM-Rack (basicrack + 12blanking panelsnodisplayor power supply)  -Partnumber 1/113/003.

Carton 1- AM-Display Unit. -Partnumber 1/113/013.
Carton 1- AM-Power Supply Unit -Partnumber 1/113/012.
Carton2(optional) - AM-RackInterface Cable Bracket Assembly -Partnumber 1/113/019.

Carton 3 (optional) - AM-Modems Interface cables chosen bythe customer which may be:

(1) The AM-Rack X21 Interface Cable Assembly -Partnumber 1/113/016.
(ii) The AM-Rack X21bis Interface Cable -Partnumber 1/113/015.
(1ii) The AM-Rack V35Interface Cable -Partnumber 1/113/017.
(iv) The AM-Rack V36 Interface Cable -Partnumber 1/113/018.

Carton 4 (optional) - AM-Rack Line Network Cable Assembly (Hard Wired or With Plugs)

Unpack the components from their cartons.

4.42 Installation of Interface Hardware
Toassemble the Interface Cable Bracketproceed as follows: (refer to figure 4.4.1)
(1) Assemble the side cheeksto the bracket using the four M3 Pozipan screws supplied.

(2) Decide which interface cables mate with whichinterface connectors on the rear of the rackand corresponding
modem slot on the front of the rack. Using two M3 Pozipan screws supplied screw the connector to the bracket at

the carrect point.

(3) Unscrew the mains cable tie block from its position on the rear panel of the rack and mount itin the comresponding
position on the rear of the interface bracket

(4) Take the rack and place it onits front edge (backplane connections upwards). Then using a 4 mm Allen key
remove the six Allen bolts from its rear edge (two on one side, four on the other). Position the Interface Bracket
over the rear of the rack so that the holes in its side cheeks mate up with those of the rack. Replace the Allen bolts.
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Hardwire protective earth

connection point \ ° _
\ 4 m Q °

1 — M3 POZIPAN SCREWS AND WASHERS

2 ~— SMM ALLEN BOLTS AND WASHERS
3 — TIE WRAP BLOCK
4 — MAINS ENTRY

Figure 4.42 Assembly of Rack Interface Connections

(5) Feed the interface connector cable from the bracket to the rear of the rack and connect to the corresponding

interface socket.

Repeat this operation for all the interface connections required (see Appendix A for details of the interface pin
numbering.). .

4.43 Installation of the Display Unit

Slide the display unit into its card guide position in the top right corner of the rack ensuring correct mating of the
DIN 41612 conoector with that of the backplane of the rack. Secure it in position by tightening the four front pancti
screws. Referring to figure 4.4.2 , a hardwired protective earth connection must be made to the rack before

continuing, atthe pointindicatedin the diagram.

444 Installation of the Power Supply Unit

Carefullyslide the power supplyunit into card guide position in the bottom right corner of therack ensuring correct
mating of the DIN 41612 connector with that of the backplane of the rack Secure it in position by tightening the

front panelscrews.
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WITH THE MAINS POWER SWITCHED OFF BUT THE CABLE EARTHED push the mains IEC
connector through the slot in the interface bracket (if fitted) and mate with the matching connector on the rear of
the rack. Secure the mains cable in position on the rear of the interface bracket or the rear of the rack using the tie
wrap block and cable tie supplied Follow the instructions below before switching on the power.

4.4.5 Installation of Hardwired Earth Connection

An M4 stud and nut are provided in order that the customer can make a hardwired earth connection to the AM-Rack.
~With this connection made all digital grounds and earths are joined to a point external to the rack.

NOTE: Theinstaller may select whether the internal circuit digital ground is tobe connected to Earth orleft floating
bymakingor leaving openthe connectionto the above hardwired earth connection.

4.4.6 Digital Ground to Earth Link

The installer mayselect whether the internal circuit digital ground is to be joined to carth or left floating.

4.4.7 Installation of Fault Extension Connector

Ifrequired this connection maybe made as an external means of monitoring fault conditions within the rack. Details

of the pin connections for this socket are given in appendix A.
SWITCHONTHEMAINSPOWER TOTHERACK.

4.4.8 Installation of Modem(s)

Refertosections 4.1 to 4.3 in order to configure the modem(s) before installation in the rack. To install one modem
ablanking panel must first be removed by undoing the screws at the top and bottom of the panel. Having taken the
blankingpanelfromits position a modem maythenbe slid into the corresponding card guide positionof the correct
slot (matching its interface connector). Secure each modem in position by tightening the front panel screws
(insertion of the modem with the rack power on is possible due to the use of early make ground pins on the
AM-modem).Ifatanytime amodem isrgmoved from the rack, thenitmust bereplaced immediately by a blanking

panelbeing secured in position by its front panel screws.

4.4.9 Installation of Line Connections

The line connections to the network will follow the scheme chosen by the customer but the rack terminates witha
25-way D-type comnectar (pin numbering details are given in appendix A ) attached to the rear panel of the
AM-Rack. Connections to the network from the 25-way D-type connector may be made using one of the two
.available cables:

i) Rack - Line Network Cable Assembly - (BS 6312 Plugs)
i) Rack - Line Network Cable Assembly - i

Before undertaking any maintenance work ar reconfiguring the rack the line comectar (25-way D-type ) MUST
first be unplugged to isolate the rack from the network.
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5. MENU OPERATION

5.1 Front Panel Features

The ascom AM-modems and Display Unit have uncluttered and easy to understand front panels.The modem has
7LEDs and 2 push button non-locking switches.The Display Unit has a liquid crystal display and 5 non-locking
keys. With the 16 character alpha-numeric, dot-matrix liquid crystal display it is possible to describe most of the
functionsin plain English, thus avoiding having to use complicated mnemonics and the need to constantlyrefer to
a handbook.

Any one of up to twelve possible modems loaded in a rack unit may take control of the display exclusively by
pressingthe DISP push button onits front panel.

5.1.1 Display Unit Front Panel Features

The 5 front panel keys on the display unit are as follows:

(1,2) MENU (left and right) Used to change menus
(34) SCROLL (up and down) Used to scroll through items within a menu
) SELECT Usedtoactivate/deactivate the feature displayed

5.1.2 Modem Front Pz_mel Features
The LCD display is complemented by the use of 7 LEDs to monitor the following :-
@) FAULT, RedLED
This lights to indicate the line signal is faulty; the main causes of this are as follows:

(1) Nosignal received (ie. line broken/disconnected)
(2)Incorrectlinerate
(3)Incorrectuser datatate

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

@) TM, (TestMode) RedLED
This lights whenever a test mode is active, (Le. a pattern is being generated, or aloopis
beingapplied).

3 LA, (Loop Active) RedLED

This lights whenever a data loop is active.
@) RXD,(Received Data) Yellow LED

This indicates the state of the user data,it is turned on for a’1’and turned off for 2’0",
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RXNRDY, (Not Ready received from line) Yellow LED

ThislightswheneveraNot Readypatternis beingreceived (UNR or CNR), AND astructured
user rate isin use, (a rate which has a status line).

DISP, (Display selected) Yellow LED

This ights when the DISP switch is pushed to indicate the selection of display unit by
themodem.

TXNRDY, (Transmitting Not Ready) Yellow LED

This is provided to display the state of the TX NRDY key. When lit it means the TXNRDY
key is on.

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

Innormalcircumstances, the front panel LCD will displaya Stafus message relating to the overall state of the data
link,.cg. READY. Additionalstatus information maybe displayed by scrolling down throughthe menu. The Starus
menu is7ead- only. Toselectthe next menuin the list the’RIGHT MENU” button must be pressed. Togobackto

- a previous 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 menu its title will be displayed in full before the display
revertstothe firstmenuitem 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 menw. 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 5 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.

Eachmenuitem displayshouldindicate the current state of that item. For example if the loopback feature was

currentlyinactive thenthe displayshouldread: | T> Loopback Off

Tochange the state of amenuitem the’SELECT button should be pressed.
The displayshould then change toreflect the modified status, in the example above the display should change

toread: T> Loopback On

If amenuitem 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 to disappear from the menu.

Anyitemselected in the Rate, Option, or Configuration menus is automatically stored in non-volatile EEPROM.
These features will thus be restored when the modem is next powered up.
Itemsin 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

)] Alarmmessages

()] Userdatarate

4 Linerate (not available on AM-19200B)
s) Interfacestatus

©) Interfacemode

53.1 OQverall status

The possible messages for this item are as follows:

S> Loop Active

S> LTU Not Ready

S> LTU Ready

S> Data Transfer

S> Send Data

S> Receive Data

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

(a) If aloop is applicd within the modem 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:

S> LTU Not Ready

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

S> 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

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

() Ifboth status lines are on then the display is: S> Data Transfer

(g) If the user rate has no relevant status line (rates 16K, 32K, 64K or X50), then the messages c,d, and fare dis-

played as message e.
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53.2 Alarm Status

The possible messages for thisitem are:

S> No Alarm

S> No Signal

S> Receiving AIS

S> No Alignment

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

(a) Brokenordefective line

®) Bothendsmaster, orboth endsslave .

(o) Incorrectlinerate (AM64000B only)

(d) Line attenuation/ noise level too high

S> Receiving AIS

This display indicates that the AIS (Alarm Indication Signal)pattern is being received from the line. This should
notnormally occurin an modemtomodemlink. (It can be generated however, if the master modem s in 64k mode

whilst sending binary 1's)

The | S> No Alignment displayindicatesthatthe modem cannotlock onto the envelope alignment
pattern being received from line. R
Paossible causesare:
@ line attenuation/noise level too high

®) Incorrectsetup of X50 modes
533 UserRate

Thisitem displays the user rate in current use.

Forexample. | S> 48K 10

(A complete list of rates is given in the rate menu)
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53.4 Line Rate (AM64000B 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 Interfacestatus

This item displays the state of the lines on the DTE interface. For X21 the following messages are included:
(Noteindividuallines can be Onor Off dependent on the interface)

S> COn | On S> C Oft 1 Ooff
For X21 bis the following messages are included:
Line 105 on Line 105 oft
Line 106 on Line 106 off
Line 107 on Line 107 oft
Line 108 on Line 108 oft
Line 109 on Line 109 off
Line 140 on Line 140 off
Line 141 on Line 141 oft
Line 142 on » Line 142 oft

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

53.6 Mode Displaj

The modem is capable of operating in two basicmodes:

S> Link Mode S> Network Mode

Foramodemtomodem linkthisdisplayshouldread Link Mode.Ifhowever a Line Card is used instead of amaster
modem, thenthe displayshouldread Network Mode. The essential differences of Network mode are as follows:

(1) 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 modem can be disabled)
¥3) V35 modz can operate automatically in X21bis at user rates of 48k and above (AM64000B 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 various tests always default to the off state. The items in this menu are as follows:

Localloop
Loopback
Remoteloop
Binarypattern
Dataerrortest
Inserviceerrortest
Lamptest

Self Test

Comms channelloop

A e AR o O o

5.4.1 Localloop

Thelocalloop facilityis a loop applied within the local modem. It loops databack to the DTE froma point as close
to the interface connector as s possible. This loop can be applied in two ways

(6)) Fromthe Menu
) Directfromthe DTE.

5.4.1.1 Local loop from menu

Thisisimplemented byselecting the item T> Loc Loop Oft

On pressing SELECT the display should change to T> Loc Loop On

and the loop should be applied and the LA LED will light on the modem. 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 shpwn in fig 5.4.1.1.

DTE MODEM
T or 103
Ror 104 Blectronic
Circuitry
C or 105
lor 109
Figure 5.41.1 Local Loop
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5.4.12 Local loop from DTE

When the modem receives an ALT pattern (11110000) from the DTE (in X21),o0r circuit 141 is active (X21bis),
the localloop is applied similarly to the above.
Toapplyalocal loopin this fashion refer to your DTE equipment handbook for details on how to sendthe pattern.
The modem can be in any menu when this loop is applied, it does not have to be in the Test Menu.
Notethatthe TestMenuloc Loop message does pot 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.
It is possible to have a Modem Menu selected local loop operational at the same time as a DTE local loop. The
actual local loop would then only be removed when both the Menu item has been deselected and the DTE has
cancelledits loop, (ie the loopis removed by the last releasing action).

5.4.2. Loopback

The loopback feature places aloop on the local modem 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 item to change to T> Loopback On

The loop should then be applied. The TM and LA LEDs 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 MODEM
T or 103
R or 104 ;‘::g:, Ecl;gctrt?tnic _L:._ Line
Cor105 reuitry _
lor 109 Ot

Figure 5.42 Loopback

This loop carmot be activated from the local DTE, only by the remote DTE, and in this case it is termed a Rernote
Loop, (see section 5.43).
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5.43. Remote loop

The remote loop feature involves the turning on of a modem loopback, but from the other end of the link. This is
shown diagrammatically in figure 5.4.3.

DTE Local Modem Remote Modem
Tor 103 T or 103
Ror 104 Blectronic \[] Line or 3/ Blectronic R or 104
Cor 105 Circuitry [ Network -\ Circuitry Cor 105
| or 109 | or 109

Figure 5.43 Remote Loop

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

5.43.1 Remote Loop from menu

Toapplythe loop select theitem T>Rem Loop Oft

PressSELECT and the displayshould changeto T>Rem Loop On

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

Note: as this feature applies a loop at the remote end it is possible that in some circumstances (mainly fault
conditions) that the actualloop can be removed without the local modem 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 coursebere-applied bydeselectingthe Remoteloop and thenreselecting it. The data flowwiththeloop applied
is shown in figure 5.4.3.

5.432 Remote loop from DTE

Whenthe modemreceivesan ART pattern (00110011) from the DTE (in X21), or when circuit 1401is active (X21bis)
the loopback is applied on the remote modem similarly to the above. To apply a remote loop in this fashion refer
to your DTE handbook for details. The modem can be in any menu when this loop is applied, it does not bave 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 applicd is shown in figure 5.4.3.

Itis possible tohave 2 modem menuselected remote loop operational at the same time asaDTE remoteloop. The
actualloop would then only be removed when boththe menuitem hasbeendeselected and the DTE has cancelled

itsloop, (ie the loop is removed by the last releasing action).
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5.4.4 Binary patterns
Itispossible totransmit three different patternstotheremote modem:

1) All 1’s with status ON
¥) All 0’s with status ON
3 Alternate 1’s and 0’s with status OFF (Controlled Not Ready’s or CNR’s)

The CNR patternissentbypressing the separate TXNRDY keyon the front panel. The other patternsareaccessed
: from the binaryfeature in the test menu.

Iy

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

Ifthe SELECT keyis pressed then binary0’s are sent and the display should change to

T>Sending Bin 0

If the SELECT keyis pressed again then the binary 1 pattern is sent

T>Sending Bin 1

Athird press of select will return the functiontoits default (off) state

Tt should be noted that several factors may prevent the binary pattern being transmitted. The test menu display
shows onlythat abinarypatternwillbe transmitted if the modem is capable of it. Factors preventing transmission

are:

1 Faultconditions

)] Loopbackactive

3 Localloopactive

) 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

5.4.5.1 Overview

This mode allows the user to send abinary(’s pattern to the far end modem, and monitor the reczived datastream
for errors. The number of bits reccived ia error is shown on the LCD display.

Thetime thatthe test hasbeen running can alsobe displayed, and this allows the user to calculate the effective Bit
Error Rate if sorequired. Thisis given by:

Error count
User data rate xTime

Bit Eror Rate (BER) =

Aloop must obviously exist somewhere in the line system for the test to be valid, (unless the farend modemis also
sending a binary0’s pattern and a single direction testis required).
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This loop can be applied by the local modem in one of three ways:

1. Remoteloopselected fromthe TestMenu
2. Remoteloopselected fromthe DTE
3. Comms channel loop selected from the Test Menu. (See section 5 49)

Loop (3)isusually most convenient. Theseloops MUST be applied before the Data Testmodeisentered. Theloop
can of course be applied directly at the far end modem. This can be done by selecting a Loopback from its test

menu.

Tnordertoascertainfromthe localmodemwhether ornotaloop hasbeen applied the Data Test has the facility to
send a binary 1's pattern. This should result in every bit returned around the loop being in error. So to verify the
loopthe following procedure can be adopted:

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

Afurther option providedis the facility to allowa datatester toinject the binary0’s pattern. This is to allow use of
the extra facilities provided by the tester, (eg injecting 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 testmenu and pressSELECT.

There are four displays within this Data Test sub-mode:

1. Errordisplay

2. Patterndisplay

3. Transparency display
4. Time display

Once the mode is entered these displays can be changed by using the scroll keys in exactly the same fashion as in
the main menus. The mode can be exited at any point by a press on one of the MENU keys. This will thenbring
you back to the line Data Test in the test menu.

1/ Error display

The modem startstoinjectabinary0patternimmediatelythemodeis entered. The TM LED should light to verify
this.

The display should then be Errors nnnnnn

Where nonnon is the number of bits received in error. (If the line is error free then the display should remain at
000000.)
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The SELECT keynow performs two functions:

A

1.Onthe first pressitwillhold the current error count and time, (and stop counting further errors).
A small"s" is displayed just prior to the error count to show this.

Forexample Errors 000001

2. On the second press the error count and time will be reset, and the test restarted.
Ifthe error count overflows the displaywillindicate a " > " character just before the error count.

Forexample Errors > 000001

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

simply wrap around at $99999).

2/ Pattern display

(2) The pattern display usually shows Injecting  Os

Ifbinary1’sarerequired (forloop verification) press select on this display. Binary 1’s will nowbe injected and the
displayshould change to

Injecting 1s

This pattern will continue to be injectéd uatil the select keyis pressed on this item again, (or the mode is exited)

3/ Transparency display

The Transparency option isusually disabled, when the displayreads: Injection Mode -

1fthe SELECT key s pressed on this option then the display should change to Transparent Mode

The binaryOinjection is then disabled and the data pathisdirect to the DTE or datatester.

If Transparent mode isnow selected the pattern display will show No Injection

The facilitytoinjectbinary 1’sremains, however, and the SELECT keywill now toggle betweennopatterninjected
and injecting binary 1’s.

4/ Time display

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

Forexample Time 000010

If the count is stopped the display is T Stop 000010
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5.4.6 In Service Test

5.4.6.1 Overview

This mods 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. As the data channelitself is not monitored the figures produced fromthis mode cannot
accuratelybe extrapolated togive the dataerror rate, they should be used as a general guide only.
Inordertounderstand howthisfeatureworks a certain amount of knowledge about the transmission framestructure
isrequired. Thisisincluded as appendix D. A brief discussion on the operation is given here.

5.4.62 Operation

The displayto 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 with no effect on any other tests or data.

There are four different displays within this mode:

(1) Comums framing error display

) Receivedenvelope errors

?3) Transmitted envelope errors (master only)
)] Time of test

The SELECT and SCROLL keys operatesin the same manneras 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
character a is displayed prior to the count if the test has been aborted. The monitoring is aborted when the system
error rates 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 ofa
test). Note that the different displays may abort at different times, but the clock will stop whenthe first abort occurs.

Theerror count displays appear as follows:
&

Comms 000000 Comms word error count Thisis 1/108 Data error count

Evp Rx 000000 Receivedenvelope errors This is 1/6 Data error count

Evp Tx 000000 Transmitted envelope errors This is 1/6 Data error count
(Mastermode only)

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

Forexample Time 000010
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Ifthe count is stopped the displayis T Stop 000010

Ifthe counthasbeen aborted the displayis T Abort 000010

54.7 Lamp test

This facilityis used to check the LEDs and the LCD display.

Toactivatethetestchoose theitem T> Lamp Test

When SELECT is pressed the LCD should show a line of blocks, and the LED’s should light up, for about3seconds.
Oncompletion the above displayis returned to.

5.4.8 Self Test

The Seif Test facility does some simple checks on the EPROM and the EEPROM and can be activated by two

means:

@ Oninitial power on.
vA)] Selectioninthetest menu.

(1) On powerup theself test routine will cause all the front panel LEDs to light momentarily, except the DISPLED.
Ifthe DISP button is now pressed and the unit has passed its seif test then the status menu will beentered, however
if it has failed its self test it will then display one of the following messages :

EPROM Fail or | EEPROM Csum Fail or | EEPROM Fail
(2) By sclecting the item T> Self Test in the TEST menu the following details will be
displayed:
1. | EPROM Test (Thisis just abreakdown of the testing procedure in step 1 above)

2. | EEPROM Test

3. | Blocks Used 000 (This indicates the amount of space left in the EPROM)
4. Self Test Pass orinthcmscof_faﬂure
EPROM Fail ar | EEPROM Csum Fail or | EEPROM Fail
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S5.cg.| LTU 1.0 1-1-91 AM64000B (This indicates the software version number fitted)

AM19200B Ver1.0 AM19200B (This indicates the software version number fitted)

Obvicuslythese last two messages will change when the software changes but the general format of :a)equipment
identifier and b) software version number ; will always be followed.

The EEPROM size is designed to be sufficient for the expected lifetime of the BBM, (2x 105 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 afatal error and the program will terminate.
2. EEPROM Fail This indicates that the internal structuring of the EEPROM data is corrupt.

Ifthis happens an opportunityis giventoreset the EEPROM..

Torr:sctthcEEPROL-I,prcssthcsclcctkcyinrcsponsétothc Reset EEPROM ? prompt.

The consequence of resetting is that some sections of EEPROM memory may be wrilten to mare than the
recommended maximum number of times, giving ultimately lower reliability of saved data.

3. FFPROM 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. Normal operation canresume, but the setup configuration must be re-entered.

549 Communication channel loopback

This loop is very similar to the remote lobp feature in that it still applies the loopback at theremote modem. The
main difference is that the command to turn on the loop is sent via the comms channel (see Appendix D). This
meansthereisnoreliance on the status line to control the loop. The loop can therefore be applied at all rates, even
64kb/sec. Unstructured data or datawith the status line off can be sent around this loop; whereasa normalremote
loop would be cancelled as soon as the status line was turned off

To activate this loop select the item T> Comm Loop Off

The display should then show T> Comm Loop On

Theloop should be applied and the TM LED should comeon.

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 the user rate is dictated by the master modem,
and the rate can onlybe 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 on the X21 / X21bis setting, and the type of modem
being used; only four user rates are available on the AM19200B. When the rate menu is entered the initial
display is that of the current rate. The display shows the word Rate next to the prompt to indicate this. All of the

increase as you go down through the list.

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

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 are as follows (all shown as though they were selected); those available on the AM-19200B

areshown highlighted.

FR>“Rate 22K IR

Cin 204

T e Sk i

R> -Rate ~'96K T

R> Rate — 16K

v ez

RS S TeaK

R> Rate — 32K

R> Rate — 48K 10

R> Rate — 48K d2

R> Rate — 48K d3

R> Rate — 58K

R> Rate — 84K

R> Rate — 64K BT

(AM-19200B)

(AM-19200B)

(AM-19200B)
Highrate only,unstructured rate (ic. nostatus line)

(AM-19200B)

Highrate only, unstructured rate

Highrate only,normal 48K mode

High rate ,X21 only,X22/X50 division 2 with frame pulse

High rate ,X21only,X22/X50 division 3 with frame pulse

Highrate only

Highrateonly ,nnstructured rate

Highrate ,X21 only ,unstructured rate with byte timing pulse

- other rates are indicated by the number alone. To view the selection of rates use the SCROLL keys. The rates
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The menu operates slightly differentlywhen the 64k mode is activated. This mode is described more fully in the
section on the Configuration Menu. Briefly, this mode involves the master modem set to 64K +BT, and the slave
modem set to some other rate. As far as the rate menu is concerned there are now two separate rates to display;
and these are indicated clearly with the words master or siave. The SELECT key now only defines the slave
rate, the masterrate remains at 64k + BT until the 64k mode is disabled.

The mastermedem (local) rateisindicated by R > Master 64k BT

‘Theslave modem(remote)isindicated by R > Slave 4.8K

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

Upon deselecting the 64k mode in the configuration menu both master and slave ratesrevert to64k + BT.
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5.6 Option Menu

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

Thereare three mainselections tomake:

(1) Overall protocol type - X21 or X21bis
(2)Interface type - 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 O> X21 bis

5.6.1 X21

If X21 mode is selected thea the next line will always be O> Vi1 interface

All the V11 interface lines are found on the 15 way D-type back panel connector of the X21 interface connector.
(See appendix A1).

Thereare nootherinterface optionsin X21 mode.

5.62 X21bis

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

(1)} O> V28 Interface .

@ | O> V35 Interface This isselected for V35 AND V36

If the V28 interface is selected then all of the interface lines emerge on the 25 way D-type back panel connector of
the X21bisinterface connector.

The V35 interface is used for the V35 or V36 interfaces; all interface lines being available through the 34 way
MRAC or 37 way D Type interface connectors respectively for V35 and V36.

(Secappendix A for connection details).

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

(1)} O> 105 Normal pressSELECT O> 105 Set On

This simply holds the control line 105 ON internally

Issue 1 37



@

O>106Normal

press SELECT

0> 106Delay

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

)

O>107Normal

pressSELECT

0>107=108/1

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

@

This option holds the control line 108/1 ON internally.
Therearethree options for the X21bis V35/V36 interface.

O>108/1Normal

(1) and (2) as before

&)

pressSELECT

O> 107 Normal

pressSELECT

This holds control line 107 ON permanently.

0>108/1SetOn

0>107SetOn

__Thc reisnocontrolline 108/1 directlyassociated 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 previousstate of this option remains. The option s therefore left on. So when changing
from V35/36 to V28 it must be remembered that the option 108/1 Set On willbe active, and should be deselected
fnotrequired.
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57 Configuration Menu

This menu contains items that are used in the initial configuration of the modem. Once setup they are not usually
required fornormal modem operation. All of the configuration parameters are stored in non volatile memory, and

arerestoredthe next time the modemis powered up.

The jtems in this menn are as follows:

N (1) Master/Slave
(2) Linerate only available with the AM-64000B
3) X21loop control
4) Synchronisation type
(5) 64k mode only available with the AM-64000B
(6) Transmit power level

@) Menulock

57.1 Master/ Slave

When two modems are connected together, one modem has to be a master, and the other one a slave. The
transmissionsignalisdifferentfor master andslave,soline synchronisation will never be achieved if two like types
are connected together. Normally it makes no difference which end is which, but there are a few extra facilities

included in the master mode.

Theseare:

€Y Selection of the user datarate, (seesection5.5)

2 Externalbit/byte timing synchronisation, (seesection 5.7.4).
3) Provision of 64k mode, (see section 5.7.5) (only available with the AM-64000B).

@) Extraerror monitoring facilities, (seesection5.4.6).

The master displayis C> Master Mcde

Pressing SELECT gives the slave display, C> Slave Mode

5.72 Line Rate (AM640008 only)

The line rate is the basic bit rate of the transmission between the two modems
There are two settingshigh and low. The low rate gives a better range, but lower user data rates.

The high rateis shown as C> High Rale ; pressing SELECT gives

the low rate shown as C> Low Rate ; pressing SELECT gives

The highrate is 71.1kb/sec, and all user datarates are allowed. Therange depends uponthe cable dimensions,an
example is Skm of 0.4mm cable, (correspondingto 50dB attexn uation).
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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 is extended to 8km, (50dB attenuation).

5.73 X21 Loop Control
This facility is designed for when a pair of modems are used as an extension to another modem link.

The conceptis shownin figure 5.73

Modems A and B form part of aconventional link. However, instead of a DTE being connected tomodem B another
link is started with modem C. This modem may then be connected to another modem (shown as D) or evea aline
card feeding into a network. (Details of the second link are not important at this poiat). If modem A (orthe DTE
connectedto A) attemptsto applyaremote loop the loop will normally be applied at B. However if the X21loops
off optionisappliedat B, then the remote loop command will travel through to modem D. The remote loop has
thusbesn applied at the very far end of the network. The option effectivelytells the modem (B) toignoreanyloop
requests from the line; anyinternally activated loops (ie. from the front panel) behave as before. Note also that if
the optionis applied the RX NRDY LED in modem B will not function, this is because allthe dataisnow treated
asunstructured data. (NostatuslinesoNot Ready patterns have no meaning).

The dorinal loops on mode is shown in the menu as: C> X21 Loops On -

PressingSELECT turns the loops off, shown as: C > X21Loops Oft

5.74 Synchronisation Type (AM64000B only)

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

Normally in a point to point link,the master modem becomes the source of timing and the slave modem locks to
this.

If a further link is driven as shown in ﬁgur.c 5.73, then the external modem (C) must supply a source of timing to
the master modem (B). This timing can be of two forms Bit Timing, or Byte Timing.

Bit timing is selected with the display C> Bit Sync

This is the only relevant selection for the AM19200B.

The Bit timing signal must of the same frequency as the user bit rate. The circuitryis designed tobe supplied with
the timing clock output from anothermodem.

The signal connections are via the X21/ X21bis interface connectors, (secappendix A).

The Byte timing signal is shown by C> Byte Sync

Notappropriate for AM19200B.
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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 modem operating at 64kb/sec.
The signal connections are viathe X21/ X21bis interface connectors, (see appendix A).

slave master
To OTE | Modem Modem X21 Link Modem Modem | To OTE
A B C D
Normalrmodemto modem link External link or network

Figure 5.73 X21 Loop Control

5.7.5 64k Mode (AM64000B only)

This mode is designed to be used in association with the X50 framing pattrns. When the mode is selected the
master BBM is set to 64k and the slave to (usually) 48K X50. This allows the master modem to becometransparent
to the 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 lowpower

The 10dBm option should normally be selected. The 0dBm option should be selected for short lines to reduce
mterferencetoother equipment.
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5.7.7 Menu Lock

Thisitem allows the userto restrict 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 keyis disabled, and no items inany menu can be altered.
“The only option available is to unlock the menu.

Inordertoprevent easylockingand unlocking the SELECT keydoes not function in the normal way for this feature.

The lockis activated by selecting the STATUSMENU and then pressing three keys simultaneously.

Thesekeysare (1) left menukey
(2) SELECTkey

(3)TXNRDY key

In orderto preventactivation of the TX NRDY feature the keysshould be pressed in the order above.

>> Menu Locked

When these keys are pressed the display will show:

“This message will be displayed for about 3seconds before reverting back to the status display.

“The menu is 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.

42
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GLOSSARY OF TERMS

AIS

BBM
BT

BT

CINR

DTE
EEPROM

LTU

Vil

V24

V28

V35

V36

X21

X21bis

X50 Div2/3

Alarm Indication Signal.

Automatic Local Test.-Patternsent to apply alocalloop in the DCE.

Alternate Mark Inversion. - Codeused for line transmission.

AutomaticRemote Test.- Patternsenttoapplyaloopback onthe remote modem.
One of the Ascom Base Band Modems (AM64000A/B, AM19200A/B, AM128000A/B).
Byte Timing. - Synchronisation to every 8 bits.

British Telecom.

International Telegraphand Telephone Consultative Commitee.

Controlled Not Ready

DataCircuit-terminating Equipment.

DataTerminating Equipment.

Electrically Eraseable Programmable Read OnlyMemory.

Liquid Crystal Display |

Light Emitting Diode.

LincTcrminadngUnit:.Samcas Base Band Modem.

Uncontrolled Not R eady.

CCITT specification. Electrical characteristics for balanced double-currentinterchange circuits for
generaluse with integrated circuit equipmentin the ficld of data communications.

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

CCITT specification. Electrical characteristics for unbalanced double-currentinterchange

arcuts.
»

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

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

CCITT specification. Interface between DTE and DCE for synchronous operation on publicdata
networks.

CCITT specification. Use on public data petworks of DTE which is designed for interfacing to
V-seriesmodems.

CCITT specification. Fundamental parameters of 2 multiplexing scheme for the international
interface between synchronousdatanetworks. (80and 20bit patterns).

Issue 1

5|



T

GENERAL SPECIFICATION

1. AM19200B & AM64000B Modem BABT Approval Number NS/1284/12/M/602121

Transmissionsystem uses DSP techniques involving echo cancellation and adaptive decision feedback equalisation.
Poweroutputselectable 0dBm or 10dBm. )

Line codeis AMI with embedded sync pattern for timing control.

Line rates 71kbit/s (high) or 28kbit/s (low). AM19200B allows only low line user rate.

Line attenuation range up to S0dB (at 10dBm output level).

Highlinerateuserdatarates: 2400,4800,9600,16000,19200,32000,43000,56000,64000  bitss.
Lowline ratec userdatarates: 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.
Display Unit front panellockable to prevent unauthorized operation.

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

Userinterfaces: X21vil
X21 bis V28
X21 bis V35
X21 bis V36
Testfacilities: localloop,loopback, remote loop, comms channelloop,
transmit binary0, transmit binary 1, transmit CNR,
selftest, lamptest, datachannel error test, in service error test. -
Enviromental conditions: Temperaturerange +5to +40degC
Humidityrange 5%t085%
Airpressurerange 70 to 106 kPa
-
Power Requirements: 10-0-10 VAC 50Hz
15-0-15VAC 50Hz 0.91W
Weight: 0520 Kg

2. AM-Rack BABT Approval Number NS/1284/12/M/602120
Power supply : 240V 46%/-10%; S0Hz $%/-5%
Weight (unloaded with modems but including display unit and power supp!yunit) : 9.57Kg

Total Power Requirements loaded with display and power unit : 9W.
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Appendix A - AM19200B & AM64000B Interface Details

X21 bis Connections

Interface cable to be terminated at both ends with a 25 pin male D’ Type coanector to ISO DIS 2110.

Maximum length 20m.Typical Resistance 0.087 Obm/m.Typical Capacitance SOpF/m.

25 way Circuit Description Type 26 way shelf
D - type (SITS 89/43) connector
(IF1-1F12)

7 102 CommoaReturn CommoaReturn 13

2 103 Transmitted Data Load 3

3 104 ReceivedData Geaerator 5

4 105 RequesttoSend Load 7

5 106 ReadyforSending Generator 9

6 107 DataSetReady Generator 11

20 108.1 |ConnectDataSettoLine Load 14

8 109 DataChannelReceived Line Signal Detector Generator 15

15 114 Transmitter Signal Element Timing (DCE) Generator 4

17 115 ReceiverSignal Element Timing (DCE) Generator 8

21 140 Remote Loopback for Point-to-Point circuits Load 16

18 141 Local Loopback Load 10

25 142 TestIndicator Generator 24

24 113 External Transmitter Signal Element Timing Load 2

X21 Connections

Interface cablesto be terminated at both ends with a 15 pin male 'D’ Type connector to ISO 4903.

>
Maximum length 100m. Typical Resistance 0.0870hm/m.Typical Capacitance 50pF/m.

Issue 1

15 way D-type |Circuit Description Type 26 way shelf conn.
A-wire B-wire (SITS 89/43) A wire B wire
8 8 G | SignalGround/Common Return CommonReturn 15 15
15 1 SEXT | External Signal Element Timing Load 14 16
2 9 T |Transmit Load 3 2
4 11 R |Receive Generator 7 6

3 10 C | Control Load 5
5 12 I |Indication Generater 9 8
6 13 S |SignalElement Timing Generator 11 10
7 14 B | Byte Timing Generator 13 12
7 14 F | FrameStartIndication Generator 13 12
A-1



V35 Connections

Interface cables to be terminated at both ends with 34 pin male MRAC connnectors to ISO 2593.
Maximum length20m Typical Resistance0.087 Ohm/m.Typical Capacitance SOpF/m.

34 way MRAC | Circuit Description Type 26 way shelf
Connector connector
Unb| A B (SITS89/43) |Unb| A | B
B 102 |CommonReturn Common 13
Return
P S 103 | TransmittedData Load 3
RI| T 104 |[ReceivedData Generator 516
C 105 |RequesttoSend Load 7
D 106 |ReadyforSending Generator 9
E 107 |DataSetReady Generator 11
F 109 |DataChannelReceived - | Generator 15
Uu|lw 113 | External Transmitter Signal Element Timing |Load 14 | 16
Y |AA*! 114 |TransmitterSignal Element Timing Generator 4 | 12
viX 115 |ReceiverSignal Element Timing Generator 4 |12
N 140 | RemoteLoopback : Load 8
L 141 |LocalLoopback Load 10
NN* 142 | TestIndicator Generator 24

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

VY36 Connections

Interface cables to be terminated at both ends with 37 pin male "D’ Type connnectors to ISO 4902.
Maximum length 20m. Typical Resistance 0.087 Ohm/m. Typical Capacitance S0pF/m.

V36 37-way | Circuit Description Type 26 way shelif
D - type connector
Ush| A | B (STITS 89/43) |Unb| A | B
31,27,19.2029 | 102 |CommonRetmn Common 15
Return
4 2 103 | TransmittedData Load 3 2
6 | 24 104 |ReceivedData Generator 7416
7 105 |RequesttoSend Load 5
9 106 |ReadyforSending | Generator 8
11 107 |DataSetReady Generator 12
13 109 |DataChannelReceived Generator 9
17 | 35 | 113 |ExtemnalTransmitterSignal Element Timing | Load 14 | 16
5123 114 | Transmitter Signal Element Timing Generator 1 | 10
8 | 26 115 |ReceiverSignalFlement Timing Generator 11710
14 140 | Remote Loopback Load 24
10 141 | LocalLoopback Load 4
18 142 | TestIndicator Generator
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LINE CONNECTOR - AM-RACK.

In order to mest BABT approval the line connector on the rear of the AM-Rack isa 25-way D-Type Plug,
and is connected to the rack via the BT Type 226V/S0F 50 way AMP CHAMP socket (Rack backplane
PCB designation SK17). The following pin numbers are used to accomodate A and B wire connections for all

twelve possible rack mounted modems asdetailed below.

50 Way 25 Way
Modem Slot Number SocketPin | D-type Plug
Number Pin Number

Modem Slot1 A-Wire 26 14
B -Wire 1 1

Modem Slot2 A -Wire 28 15
- Wire 3 2

Modem Slot3 A-Wire 30 16
B - Wire 5 3

Modem Slot4 A-Wire 32 17
B -Wire 7 4

ModemSlot5 A -Wire 34 18
B - Wire 9 5

ModemSlot6 A-Wire 36 19
B-Wire 11 6

ModemSlot7 A-Wire 38 20
B -Wire 13 7

Modem Slot8 A -Wire 40 21
B - Wire 15 8

Modem Slot 9 A-Wire 42 22
B - Wire 17 9

Modem Slot 10 A-Wire 44 23
B - Wire 19 10

Modem Slot 11 A -Wire 46 24

B - Wire 21 11

Modem Slot 12 A-Wire 48 25

B - Wire 23 12
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Fault Extension Socket - AM-Rack

The Fault Extension Socket on the rear of the rack is of the Line jack 431A/BS6312 type (rack backplane PCB
designation SK 16). It provides the facility to monitor fault conditions on one or more rack mounted modemsata
position external to the rack. Basically the connector allows access to two contacts of a PCB relay which are
normally open (a fault condition on any modem in the rack causes them to close).The relay used isan OMRON
G6A-234P-BS and is mounted on the Display unit PCB, and as such forms an integral part of the AM-Rack

independent of anyrack mounted modems.

The socket carries the warning :

WARNING. CONNECT ONLY APPARATUS COMPLYING TO BS6301 TO THIS PORT.

The table below shows the connections between the socket and the relay.

Fault Extension
Socket Pin Number
RelayContact 1 1,3,5
RelayContact2 2,4,6
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APPENDIX B - Asynchronous Interface

The asynchronous interface operates at four datarates, these are: 2400, 4800, 9600, and 19200 bits/sec.
The modem canbe setupin asynchronous mode for other datarates but nodata transfer is possible.

ZTo configure the modem for asynchronousmode the internallinks must be changed. The layout and details of
these are shown in appendix C. There are 4 linksto be set:

:(1) J16 Signallingrate

Rel] J17 Characterlength1
) J18 Characterlength2
@ J19 Asynchronousenable

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 to be moved. The basic signalling rate allows a the asynchronous bit rate to have atolerance of -2.5%
to + 1%, (orbetter).

The modem canstill cope if the asynchronousbitrate has a tolerance of -2.5%to +23%. 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 only be used when nessessary, as it can shorten stop bits by 25% which may
ultimatelylead tomore dataerrors.

2 and 3. Character Length

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

4, Asynchronous Enable

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

Link Position CharacterLength
J17 J18
1-3 12 8 bits
1-3 13 9 bits
1-2 1-2 10 bits
1-2 1-3 11 bits
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APPENDIX C - Internal Link Settings

The following diagram shows the location of the internal modem links
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The function of the links is as follows:

n 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 of the V35 interface . At lower rates and over short lines the
) termination resistor may be omitted, (link set to 1-2).
Ju Watchdogenable
This link is always left in position 1-2
J15 Terminaticaresistor for X21S EXT circuit, (ExternalSignal 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 - sec appendix B on asynchronous interface.
117 Characterlength 1- see appendixB on asynchronousinterface
J18 Characterlength2-see appendixB onasynchronousinterface
J19 Asynchronousenable-see a;;bcndixB onasynchronousinterface
WARNING

Only authorised personnel can be aljowed 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

The information passingbetween master and slave modems comprisesuser dataand control data; thelatterisused
for controlling and supervising the operation of the transmission system. In order that these components can be
separatedthe composite datais transmitted in frames with a fixed framing patterntoidentifythe frame boundary.
Dataistransferrred at 71.1kb/secat the highrate and 28.4 kb/secat the lowrate. For bothratesthe frame structure
is the same. Figure D.1 shows the basic frame structure.

1Frame

(160 bits)

| 1 T 1 (11 T 1T 1 1T T ©T T [ [ [T

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

1

Figure D.1

Each frame consists of 160 bits of which 12 are allocated to the framing patternand 4 to the control channel. (These
4 bits 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 bitis 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 71.1/728.4 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 it is theoretically 25.6kb/sec butis reduced to 19.2 kb/sec by the channel structure (1 status + lalignment)

D.2 In Service Test facilities
The In Service Test has access to two basic sources of information:

(6)) The envelope alignment bits
() The comms channel

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

Ateither end of the link the modem monitors these alignment bits against tables held in ROM. Anybits received
in error are counted and can be displayed. For each frame there are 18 envelope alignment bits for 18 x 6 bits of
data. Theeffective data errorrate can thea be found from:

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

User Data Rate x Time
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1. INTRODUCTION

This manual applies to the AM-128000B Base Band Modems (BBM).

The Ascom part number is 1/113/021/100. The unit should have an identifying label carrying this numberattached
tothesolderside of the PCB.

The BBM can provide synchronous communication at the user data rate of 128kb/sec over a2 wire twisted pair

cable.

The modem can easily be configured using the display unit front panel keys on the rack in conjunction with the
Liquid Crystal Display (LCD). The displayisoperatedinamenutype fashion with easyto understand mnemonics,
whichshould make constant reference to thishandbook unnecessary.

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

Chapter4 (installation) describesthe basicsetup procedure and this shouldberead prior to setting up any link.

Chapter 5(menuoperation) is much more detailed, but should beread to gain an understanding of the full range of
menu facilities available.

The unitisBABT approved for connection to private digital circuits adheringto the X21recommendations (FTO
service categories 1and 2, 128krate) . Connection of the unit tosuch circuits is described more fully in appendix E.

The BABT approval number is NS/1284/12/M/602121.
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2. CONSTRUCTIONAL DETAILS

The AM128000B is a double sided PCB (double euro-card size) that plugs into the AM-Rack. On the front panel
there are seven LED’s and two push button non-locking switches. The backplane connectoris a DIN 41612 with

carly make ground pins. The latter provides connections for power, line, and switched interface connections for

%21 (V11).
The overall dimensions of the unit are : 261H x 25W x 248D mm.

Figure 2.0shows the BBM front panel.

AN

®

Fault Indicator

Test Mode Indicator

Loop Active indicator

Receive Data Indicator

Receive Not Ready Indicator

RX
NRDY

Al 1280008
2/113AT1/100

Select DISPLAY Push Button and Indicator
-9

Send NOT READY Push Button andlndicator

T

3
g

|

(S

Figure 2.0
AM128000B
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3. SYSTEM OVERVIEW

The Ascom AM128000B base band modem uses the digital transmission system designed and developed by Ascom
Telecommunications Ltd. 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 tapscanbe tolerated, dependentupon their characteristics. Although the systemrequiresabaseband circuit,
a continuous loop at DC is not required. The system transmits data at 142.2 kb/sec.

The line signal comprises AMI-encoded dataand an embedded sync pattern which is used for timing control; the
data consists of user data and a control channel for the systems own use. Echo cancellation isusedto eliminate the
unwanted reflections of the transmitted signal from the receiver input. The echo canceller can climinate echoes of
upto16bit periods duration. To counteract the signal distortioninherentinlonglines the system employs adaptive
decision feedback equalisation to eliminate trailingintersymbol interference; this also has a span of 16 bit periods.
A fixedlinear equaliserisincorporatedto controlthe received pulse waveformandto reduce the effect of the long
tails of both echo and transmission responses. Digital signal processing is used throughout to achieve high
performance reproducibly. A block diagram of the unitis shownin figure 3.1.

oort AUK87002 AUK87001  |—1ronsnit
ntartoce Interface +— Transmission Line
Circuitry Chip Chip Transformer C
[nterface Receive Ling
Connector
goc3t A/D
icro -
Controller Converter
Backplane
Connector
Display Power
! Suppt
Keypad Um‘,’c" y
Interface
-»
Figure 3.1

The line is connected to the transmission circuit via a line transformer which acts as a balun and providesisolation;
thereissurgeprotectionat both sides of the transformer. The transmission circuit utilises acustomIC and anumber
of proprietary components to perform the signal processing described above.

Theinterface circuit performsanumber of functions: it convertsbetweenthe user datafromthe X21interface and
the 128 kb/sec whichis transmitted down the line; it links the control circuit to the control channel; itinterfacesthe
control dirauit tothe control lines of the data ports. Again, these functions are performed byacustom IC supported
by a number of standard components. User data at 128 kb/sec is sent as-is; byte-timing is maintained by the
transmission system and is available if required.
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Turningtothe control channel, thisuses 4 bits from each transmission frame to transmit controlinformation to the
unit atthe other end of the line, e.g. user datarate 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 amicrocontroller and determines the state of the unit according to the state of the transmission
system, thestate of the data interface and the configurationinformation received fromthe front paneland from the
control channel It also provides the 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 describesthebasicstepsthatare required to set up a system involving the Base Band Modems (BBM?s).

The only configuration to be considered is :- BBM connected to BBM

When consideringtheinstallationgeneral pointersto the configuration of the BBM's are given. It should be noted
that there are many BBM parameters which maybe set differently and prevent the results from being as expected.
If anyresults are not as discussed then chapter 5on menu operation should be consulted.

1f this still fails to resolve the problem then the internal links can be checked, see appendix B.

4.1 BBM to BBM Link

Withno DTE or line connected to the rack unit plug the modem into a slot in the rack.
On power up the AM128000B will go through its self test procedure and its LEDs will come on for a fewseconds
(1.e.FAULT,TM, LA etc). These will then go off leaving the FAULT LED on.

If the self test fails an error message will be displayed when the display unit is selected for the particularmodem
by pressing the DISP button. These are explained in section 5.4.7

ThemnemonicL.TUstandsfor Line Terminating Unit, and thisshould be understood (in all cases) to be the Base
Band Modem itgelf.

For a point to point link to work, one BBM must be set to masterniode, and the other BBM to slave mode (section
5.5.1). If the link is self contained, ie. there is a DTE at both ends and no other links are involved then it makes
litde difference which end is which. If another link is driven then the master modem mnst be connected to the
externalmodem, (seesection5.5.2.).

Whenthelineis connected the FAULT LED should nowgo out.
The status menu should then be examined to check that the unit is correctly configured.

The following data is provided by this menu:
(a) Overallstatus (ic whetherreadyor not)

(b) Alarm messages

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

Withno DTE (Data Terminal Equipment) connected the resuitsshould be:

(2) | S > LTU Ready

®)| S > No Alarm




If the status is not correct the BBM must be reconfigured. (See section 5 on menu operation. )

If the status s correct the DTE (Data Terminal Equipment) or adatatester may now be plugged into the BBM.
Inorderforendtoend datatransfer totake place there must beno test loops active either locally or remotely. (The
power up default for the Test Menuisnoloops).
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5. MENU OPERATION

5.1 Front Panel Features

“T'he Base Band Modem has an uncluttered and easy to understand front panel. It has seven LEDs, and two push
button non-locking switches. Any one of twelve modems loaded in the AM-Rack may take control of the display
exclusively by pressing the DISP push button non-locking switch on its front panel. With the 16 character
alpha-numeric, dot-matrix liquid crystal display it is possible to describe most of the functions in plain English,
thus avoiding having to use complicated mnemonics and the need to constantlyrefer toahandbook.

5.1.1 Display Unit Front Panel Features

The 5 front panel keys on the display unit are as follows:

{1,2) MENU (left and right) Used to change menus
34) SCROLL (up and down) Used to scroll through items within a menu
(5) SELECT Usedtoactivate/deactivate the feature displayed

5.1.2 Modem Front Panel Features

“The LCD display is complemented by the use of 7LEDs to monitor the following :-

99 FAULT RedLED
This is lit to indicate the line signal is faulty; the main causes of this are as follows:
(1) Nosignalreceived (ie. line broken/ disconnected)
(2) Incompatible remote modem
Furtherinformationisprovidedin the status menu, (see section 5.3.2).

@ TM™, (Test Mode) Red LED
This s illuminated whenever a test mode is active, (ic a pattern is being generated, or aloop is
beingapplied).

3 LA, (Loop Active)
This lights whenever a dataloop is active.

4 RXD, (Received Data) Yellow L ED
This indicates the state of the user data, it is turned on for 2’1’ and turned off for a’0".

5 RXNRDY, (NotReady received from line) Yellow LED
This LEDisnotused in this application.
©) DISP, (Display Selected) YellowLED
This lights whenthe DISP switchis pushed toindicate the selection of display unit by the modem-

0 TX NRDY, (Traosmitting Not Ready) Yellow LED
This is provided to display the state of the TXNRDY key. Lit means the TXNRDY keyison.
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5.2  Front panel operation

The LCD on the Display Unit will display one of three menus at any one time, these menus are:

1. STATUS (Promptis $>)
2. TEST (Promptis T>)
3. CONFIG (Promptis C>)

In normal circumstances, the Display Unit LCD will display a Stafus message relating to the overall state of the
datalink. eg. READY. Additional status information may be displayed by scrolling down through the menu. The
Status menuisread- only. Toselect the next menu in the list the 'RIGHT MENU' button must be pressed. To go
back toa previous menuthe’LEFT MENU’ button mustbe pressed. A prompt on the left hand side of the display
will indicate which menu has been selected. On entering a menu its title will be displayed in full before the display
revertstothe first menuitemand the relevant prompt.

1f 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 5 mins.

The sequencing through the menusisas follows:

* STATUS MENU *

»» TEST MENU **

* CONFIG MENU *

Whenscrolling through the menus, the items will appear in the order detailedin the individual menudescriptions.

Fach menu item display should indicate the current state of that item. For example if the loopback feature was

currentlyinactive thenthe display shouldread:

T> Loopback Off .

To change the state of amenuitem 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

1f 2 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

cause the other to disappear from the menu.

Anyitemselectedinthe Configurationmenu is automatically stored in non-volatile EEPROM. These features will
thus be restored when the BBM is next powered up.
Itemsin the Test Menu are not stored and are lost on power off.
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5.3 StatusMenu

The status menu is read only, which means the select button hasno effect. It provides the following data:

@ Overallstatus
@) Alarmmessages

531 Overall status

The possible messages for this item are as follows:

5> Loop Active

S> LTU Not Ready

S> LTU Ready

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

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

(b) If a fault exdsts then the display reads:

S> LTU Not Ready

Otherwiseitreads: S > LTU Ready

532 Alarm Status

The possible messages for thisitem are:

o

S> No Alarm

S> No Signal

The| S> No Signal di.{play indicates that the transmission system cannot find any signal to lock onto

Possible causes are:

(a) Brokenordefectiveline
®) Both ends master, or both ends slave
{©) Line attenuation/noise level too high

13
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54 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 various tests always default to the off state. The items in this menu are as follows:

Localloop
Loopback
Binarypattern
Dataerrortest
Inservice errortest
Lamptest

Self Test

Comms channelloop

ol RN SIS L

5.4.1 Localloop

The local loop facilityis a loop applied within the local BBM. It loops data back to the DTE froma point as close
totheinterface connector as is possible. This loop can only be applied from the Menu.

Thisisimplemented byselectingtheitem | T> Loc Loop Off

On pressingSELECT the displayshould 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
T cct
R cct Electronic
W Circuitry
Cecct
N tcct

Figure 5.4.1.1

5.42. 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 sigoal.

The loopback is applied by selecting the item T> Loopback Off
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Pressing SELECT should cause the displayto change to T> Loopback On

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

DTE BBM
Tcct
) Rect I;ii'z:‘ Eé?g;ﬁnic - Line
C cct Y "‘
lcct oft
Figure 542

This loop can only be activated from the AM128000B Test Menu.

5.4.3 Binary patterns

Itis possible totransmitthree different patterns to the remote BBM:

1) AllY's
A Al Qs
3) Alternate ’sand 0’s

The alternate 1’s and 0’s pattern is scat by pressing the separate TXNRDY keyon the front panel The other pat-
terns are accessed from the binaryfeature inthe 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 changeto | T> Sending Bin 0

»
If the SELECT keyis pressed again then the binary 1 patternis seat. T> Sending Bin 1

Athird press of select will return the function toits default (off) state.

Itshouldbe noted that several factors may prevent the binary pattern being transmitted. The testmenudisplay
shows only that a binary pattern will be transmitted if the BBM is capable of it. Factors preventing trans-
mission are:

(1) Fault conditions

2 Loopbackactive

®3) Localloopactive

@ TXNRDY keyactive
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544 Datatest
5.4.4.1 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 Rate if so required. This is given by:

Error count

Bit Error Rate (BER) =
UUser data rate x Time

A loop must obviously exist somewhere in the line system for the test to be valid, (unless the far end BBMis also
sending abinary(’s pattern and a single direction test is required).

“This loop can only be applied by the local BBM using:

(1) Comms channel loop selected from the Test Menu. (See section 5.4.8)

Thisloop MUST be applied before the Data Testmode is entered.
The loop can of course be applied directly at the far end BBM. This can be done by selecting a Loopback fromits

testmmenu.

In orderto ascertain from the local BBM whether or not aloop has been applied the Data Test has the facility to
send a binary 1’s pattern. This should result in every bit returned around the loop being in error. So to verify the
loop the following procedure can be adopted:

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

A further option provided s the facility to allow adatatester to inject the binary(’s pattern. This s to allowuse of
the extrafacilities providedbythe tester, (eginjecting single errors), and/ or simultaneous error testing of the X21
link.

5.4.42 Operation

Note: Applyany loops required before entering Data Test Mode.

The display within the test menu is 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. Time display
Once the mode is entered these displays can be changed by using the scroll keys in exactly the same fashion as in
the main menus. The mode can be exited at any point by a press on one of the MENU keys. This will thenbring
you back to the line Data Test in the test menu.

16 Issue 1



1/ Error dispiay

The BBM starts to inject a binary 0 patternimmediately the mode is entered. The TM LED should light to verify
this.

The displayshould thenbe Errors nnnnnn

Where nnannn 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.Onthefirst pressit will hold the current error count and time, (and stop counting further errors).
A small "s" is displayed just prior to the error count to show this.

Forexample Errors s000001

2. On the second press the error count and time will be reset, and the test restarted.
Ifthe error count overflows the displaywill indicate a" > " character just before the error count.

For example Errors > 000001

Note that once the error count has overflowed no conﬁdcnce should be held in the number displayed. (It does not
simply wrap around at 999999).

2/ Pattern display

The patterndisplay usually shows: Injecting 0s

If binary 1’s are required (for loop verification) press select on this display. Binary1’s will now be injected and

the display should change to Injecting 1s

This pattern will continue to be injected uPtil the select keyis pressed on this item again, (or the mode is exited).

3/ Transparency display

The Transparency optionis usuallydisabled, whenthe displayreads: injection Mode

Ifthe SELECT keyis pressed on this option then the displayshould changeto | Transparent Mode

The binaryQinjectionis thendisabled and the data pathisdirecttothe DTE or datatester.

If Transparent mode is nowselected the pattern displaywill show No Injection

The facilitytoinject binary 1’s remains, however, and the SELECT keywillnowtoggle betweennopatterninjected
and injecting binary 1’s.
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4/ Time display

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

Forexample | Time 000010 Ifthe count is stopped the displayis | T Stop 000010

54.5 In Service Test

5.4.5.1 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 datachannelitself is not monitored the figures produced from this mode cannot
accuratelybe extrapolated togive the data error rate, they should be used as ageneral guide only.
Inordertounderstand howthis feature works a certain amount of knowledge about the transmission frame structure
is required. Thisis included as appendix C. A brief discussion onthe operationis given here.

5.4.52 Operation

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

No processes are activated upon entering this mode, itis a monitoring facility only. The mode can be exited and
re-entered with no effect on any other tests or data.

There are two different displays within this mode:

(1) Comms framing error display
{2 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). Notethat the different displays may abort at different times, but the clock will stop whenthe first abort occurs.

Theerror count displays appear as follows:

1 Comms 000000 Commsword errorcount  This is 1/108 Data error count

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

Forexample | Time 000010 Ifthe count is stopped the displayis | T Stop 000010

1f the count has been aborted the displayis T Abort 000010
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54.6 Lamp test

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

Toactivate the test choose the item T> Lamp Test

WhenSELECT ispressed the LCD should show aline of blocks, and the LED’s should light up, for about3seconds.
Oncompletionthe above displayisreturnedto.

54.7 SelfTest

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

1) Oninitial power on.

) Selectioninthe testmenu.

(1) Onpoweruptheselftest routine will cause all the front panel LEDs tolight momentarily, exceptthe DISPLED.
-If the DISP button is now pressed and the unit has passed its self test then the status menu will beentered, however
if it has failed its self test it will then display one of the following messages :

EPROM Fail or | EEPROM Csum Fail or | EEPROM Fail
(2) By selecting the item T> Self Test in the TEST menu the following details will be
displayed:
1. EPROM Test (Thisis just abreakdown of the testing procedure instep 1 above)

Z EEPROM Test

3. Blocks Used 000 (This indicates the amount of space left in the EPROM)
4. Self Test Pass orin the case of failure
EPROM Fail or | EEPROM Csum Fail or | EEPROM Fail
S.eg | LTU 128k V1.3 AMI28000B (This indicates the software version number fitted)

Obviously this last message will change when the software changes but the general format of : a)equipment
identifier and b) software version number ; will always be followed.
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The displays are then as follows:

The EEPROM is designed to be sufficient for the expected lifetime of the BBM,, (2x 108 write operations).
However, the usage ofthe 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 EEPROM data is corrupt. If this happens an
opportunityis giventoresetthe EEPROM.

To reset the EEPROM, press the SELECT key in response tothe | Reset EEPROM ? prompt.

The consequence of resetting is that some sections of EEPROM memory may be written 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
was turned off. Normal operation can resume, but the set up configuration must be re-entered.

5.4.8 Communication channel loopback

This loop applies a loopback at the remote BBM. The command to turn on the loop is sent via the comms channel
(see Appendix C). Unstructured data can be sent around this loop.

Toactivate this loopselecttheitem | T> Comm Loop Off

The display should then show T> Comm Loop On

The loop should be applied and tthMi..ED 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.

20 Issue 1



APPENDIX A - Interface Pin Connections

15 Way D type X21 (V11) Connector pin allocation

-X21 Connections

Interface cables tobe terminated at both ends with a 15 pin male D’ Type connector to ISO 4903.

Maximumlength 100m.Typical Resistance 0.0870hm/m.Typical Capacitance S0pF/m.

15 way D-type |Circunit Description Type 26 way shelf conn.
A-wire B-wire (SITS 89/43) A wire B wire
8 8 G |SignalGround/Common Return CommonReturn 15 15
15 1 |SEXT | ExternalSignal Element Timing Ioad 14 16
2 9 T | Transmit Load 3 2
4 11 R |[Receive Geagerator 7 6
3 10 C | Control Load 5 4
5 12 1 |Indication Generator 9 8
6 13 S |SignalElement Timing - Geanerator 11 10
7 14 B |Byte Timing Generator 13 12
7 14 F | FrameStartIndication Generator 13 12
LINE CONNECTOR.
The line connections are pins 1 & 6 from the telephone style cord.
»
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All of the links have 3 pins, the bar end indicating pin 2.
The function of the links is as follows:

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

J10 Terminationresistor for X21T 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 alsoprovides
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).

Ji1 Watchdogenable
This link is always left in position 1-2

J15 Terminationresistor for X21S 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.

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 C - In Service Test Background Information
C.1 Frame Structure

Theinformation passing between master and slave BBM’s comprises user dataand 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 a fixed framing pattern to identify the frame boundary.
Datais transferrred at 142.2kb/sec.

Figure C.1shows the basic frame structure.

— 1Frame -

(160 bits)

L 1 1 1 11T 1T ¢ T 1 1 T 1 1

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

Figure D.1

Each frame consists of 160 bits of which 12 are allocated to the framing pattern and 4 to the control channel (These
4bitsper frame are termed the Commschannef). This leaves 144 bits, or 18 octets for user data, giving a maximum
throughputto the user of 128kb/sec.

C.2 In Service Test facilities
The In Service Test has access to the comms channel

The disadvantage of using comms channel error monitoring, however, isthat the ratio of comms bits monitored to
-»
data bits is low; ie. error rates have to be high, or tests have to be very long, to accumulate any significant data.

Onlyone of the four comms bits per frame forms part of a8 bit multiframe word, (thecommsframingword) which
can be monitored for errors. This gives the equation for the bit error rate tobe:

Comms Error Count x 108

Bit Error Rate (BER)
User Data Rate x Time
There is a complication with the comms framing word.
The word is originally transmitted from the master BBM; when it gets to the slave it is monitored for errors, and
thenre-transmitted (inits errored form) back tothe master. The comms error display hasthusadifferent meaning
on the master and on the slave. The master displayis the error count around the loop, and the slave display is the
error count in the single direction only.
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APPENDIX D - BSI Requirements

COMPLIANCE WITH BS6328 PART 2

(1) The BBM is not suitable for use on circuits with British Telecommunications signailing atanominal frequency
of 2280 Hz.

(2) The BBM is suitable for point to point private circuits (EPS9)
(3) The BBM maybe connected directlyto a Private Circuit and relevant branch system for baseband crcuits.

(4) The BBM does not require DC from the Private Circuit for correct operation. The BBM may be damaged if
connectedtoacircuit supplying dc current (the maximum permissable de currentis 6mA.)

(5) The approval of this BBM is invalidated if the apparatus is subjected to any modification in any material way
not authorised by BABT or if it is used with, or connected to,

(a) Internalsoftware that has not been formally accepted by BABT.

(b) External controlsoftware or external control apparatus which causes the operation of the BBM
orassociated call setupequipmenttocontravene the requirements of the standards set outin
BABT/SITS/82/01/C.

(6) The BBM is suitable for household, office and similar general indoor use.

(7) Allapparatus connectedtothis BBM and therefore connected directly or indirectly to British Telecommuni-
cations Private Circuits must be approved apparatus as defined in section 22 of the British Telecommunications
act of 1984

COMPLIANCE WITH BS6301 CLAUSE 7.2
(SAFETY REQUIREMENTYS)

(1) Apparatus connected tothe DTE interface of the BBM must comply with BS3601.

(2) When the only earth connection to the BBM is via the 3 pin mains plug, the cable to the BT socket must be
unpluggedbefore the mains plugisremoved. Sec also the installation information in chapter 4
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COMPLIANCE WITH BABT/SITS/89/43

1. The BBM is only approved for connection to arelevant branch system for particular digital circuits.
Note that the cabling and wiring itself constitutes arelevant branch system.

2_Ifanyother apparatus, including cable and wiring, is to be connected between the aiaparatus and the point of
connection to any particular digital circuit then il that apparatus shall conform to the following:

(a) the overall transmission characteristics of all that other apparatus shall be such as to introduce
nomaterial effect upontheelectrical conditions presented toone another bythe apparatus and the
particular digital circuit; and

(b) allthe other apparatus shall comprise only:
(i) apparatus approved (see note) for the purpose of connection between the apparatus
and a particular digital circuit; and
(ii) cable or wiring complying with a code of practice for the installation of apparatus
coveredbythisstandard or such other requirements as maybe applicable.

NOTE: Such apparatus mayhave been approved subject to limitations onits use.
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APPENDIX E - Use on X21 digital circuits

The detailsin this appendixrelate to the arrangement shown in figure E. 1.
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The main difference between this arrangement and the conventional link is the need for a specialinterface cable
whichjoins the master BBM to the private digital circuit. This cable is configured to extract the timing signal from
the private digital circuit and synchronise the BBM link to this clock.
There are 2 possible types of synchronisation; bit timing and byte timing. The bit timing mode ensures correct
transfer of data across the link but there is no byte alignment between the ends. The byte timing mode easures
alignment of every octet of data. There are 2 different types of cable available:

X21 bit timing
X21 byte timing

Part number 1/113/006/100
Part number 1/113/007/100

The configuration menu synchronisation type must correspond to the above cable type, (see section 5.7.4).
Itisimportant thatthe cablesare connected correctly, (see diagram). The cable details are given below:

1. X21 bit timing cable DCE

DIE
2 4
9 11
4 2
11 9
13 1
6 15
5 3
12 10
3 5
10 12
8 8

Both connectors are 15-way D-type plugs
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2. X21 byte timing cable:

DCE DTE
2 4
9 1
4 2
11 9
14 1
7 15

3
12 10
3 5
10 12
8 8

Both connectors are 15-way D-type plugs
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Itmustberemembered thatthis error countisunidirectional only. There can be no looping of the envelope alignment
bits. This fact can be used to advantage in determining the location of noise on a link, Consider anexample where
twomodemsare connected together. Modem 1indicates ahigherrorrate, and modem2indicatesalowerrorrate.
It can then be inferred that the noise is worse close to modem 1, ( noise has the greatest effect where the signal is
weakest, the signal from modem 2 is weak at modem 1. The noise has little effect on the transmitted signal from
modem 1, and hence the signal arriving at modem 2 is error free).

The use of alignment bits for error monitoringis the preferred use of In Service Testing, however there areseveral
userrateswhere this method will not work (because there are no alignment bits transmitted in the frame structure,
seeprevious section).

The comms channel error monitoringcanbe used at all line rates. The disadvantage of using thistechnique, however,
is that the ratio of comms bits monitored to data bits is low; ie. error rates have to be high, or tests have to be very
long, toaccumulate any significant data.

Onlyone of the four comms bits per frame forms part of a8 bit multiframe word, (the commsframingword) which
can be monitored for errors. This gives the equation for the bit error rate to be:

Comms Error Count x 108
Bit Error Rate (BER) =

User Data Rate x Time

There is a complication with the comms framing word.

The word is originally transmitted from the master modem; when it gets to the slave it is monitoredfor errors, and
thenre-transmitted (inits errored form) backtothe master. The comms error display has thus a different meaning
on the master and on the slave. The master displayis the error count around the loop, and the slave display is the
error count in the single direction only.

There is a further method of error monitoring that is included in the master modem only. These emors are termed
Transmitted envelope errors. This technique can allow the master modem to determine the location of noise on
the line, with no help from the slave display. It is thus useful if access to the slave is difficult or inconvenient.
The envelope alignment errors counted by the slave is encoded into the comms channel and sent tothe master. As
the ratio of comms bits to envelope bits i#fairly low, and provided the overall error rate is fairly low (not many
commserrors, ie. bit errorrate less than 1073 ),themaster canexpect toreceive areasonable account of the envelope
alignment errors as counted by the slave. The master modem then has available (1) the eavelope alignment errors
thatithasreceived, and (2) the envelope alignment errors that the slave has received. The relative performance of
either end of the link can thus be determined.

It should be stressed thar this error information in the comms channel is obviously subject to error itself and so
accuracyisvery limited with short tests and high error rates.
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APPENDIX E - BSI Requirements

AMI19200B & AM64000B Modems

COMPLIANCE WITH BS6328 PART 2

(1) The AM19200B and AM64000B modems are not suitable for use on circuits with British Telecommunica-
tions signalling at a nominal frequency of 2280 Hz.

(2) The AM19200B and AM64000B modems are suitable for point to point private circuits (EFS 9)

(3) The AMi5200B and AM64000B modems may be connected directly to 2 Private Circuit and relevant
branch system for baseband circuits.

(4) The AM19200B and AM64000B modems do not require DC from the Private Circuit for correct operation.
The modems may be damaged if connected to a circuit supplying dc cumrent (the maximum permissable dc
currentis6mA.)

(5) The approval of the AM19200B and AM64000B is invalidated if the apparatus is subjected to any
modification in any material way not authorised by BABT orif it is used with, or connected to:

(a) Internal software thathas not been formallyaccepted by BABT.
(b) External control software or extemal control apparatus which causes the operation of the modem or

_associated call set up equipment to contravene the requirements of the standards set out in BABT/SITS/82/01/C.

(6) The modems are suitable for household, office and similar general indoor use.

(7) All apparatus connected to these modems and therefore connected directly or indirectly to British Telecom-
munications Private Circuits mustbe approved apparatus as defined in section 22 of the British Telecommunications
act of 1984

COMPLIANCE WITH BS6301 CLAUSE 72 (SAFETY REQUIREMENTS)

(1) Apparatus connected to the DTE interface of the AM19200B or AM64000B must comply with BS3601.

COMPLIANCE WITH BABT/SITS/89/43

(1) The AM19200B and AMG64000B arc cnly approved for conpection to a relevant branch system for particular
digital circuits.

Note that the cabling and wiringtself constitutes a relevant branch system.
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(2) If any other apparatus, including cable and wiring, is to be connected between the apparatus and the point of
connectionto any particular digjtal circuit then all that apparatus shall conform to the following:

() the overall transmission characteristics of all that other apparatus shall be such as to introduce
no materal effect upon the electrical conditions presented to one another by the apparatus and the
particular digital circuit; and

(b) allthe other apparatus shall comprise only:
(i) apparatusapproved (seenote) for the purpose of connection between the apparatus
and a particular digital circuit; and
(i1) cable or wiring complying with a code of practice for the installation of apparatus
coveredbythisstandard or such other requirements asmaybe applicable.

NOTE: Such apparatus may have been approved subject to limitations onits use.

AM-Rack

COMPLIANCE WITH BS6301 CLAUSE 7,2 (SAFETY REQUIREMENTS)

(1) Apparatus connected to the Fault Extension socket of the AM-Rack must comply with BS6301.

COMPLIANCE WTH BABT/SITS/83/02C

The information provided in accordance with BS6484 clause 3.3 is valid for all operating statesof the apparatusin
the enclosure in which the power supplyis mounted.

COMPLIANCE WTH BABT/SITS/89/43

(1) The X21, %21 bis V35 and V36 potts on the rear panel do nat provide isolation sufficient to satisfy the
requirementsofthe relevant parts of BS.6301. Apparatus connected to these ports must have beenapproved to the
relevant part of BS.630L or have been previously evaluated against British Telecom (Post Office) Technical Guides
2 or 26 and given permission to attach. Other usage will invalidate any approval given to this apparatus.
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APPENDIX F - Use on X21 / X21bis digital circuits

The details in this appendixrelate to the arrangement shown in figure F.1.
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Figure F.1
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N yd
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Private
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The main difference between this arrangement and the conventional link is the need for a special interface cable
which joins the master modem to the private digital circuit. This cable is configured to extract the timing signal
from the private digital circuit and synchronise the modem link to this clock.
There are 2 possible types of synchronisation; bit timing and byte timing: The bit timing mode ensures correct
transfer of data across the link but there is no byte alignment between the ends. The byte timing mode ensures
alignment of every octet of data. The bit timing mode is available for every interface type and user rate, but the
byte timing mode is only available for X21 at 64kbit/s. .

There are 5 different types of cable available:

bl ol i

{21 bit timing

X21 byte timing

X21 bis V28 bit timing
X21 bis V35 bit timing
X21bis V36 bit timing

Partnumber 1/113/006
Partnumber 1/113/007
Partnumber 1/113/008
Partnumber 1/113/009
Partnumber 1/113/010

The configuration menusynchronisation type must correspond to the above cable type, (see section 5.7.4).
Itisimportant that the cables are connected correctly, (sce diagram). The cable details are given below:

1.X21 bit timing cable - (15 way to 15 way D type plugs).

DCE | DTE
2 4
11
2
11 9
13 1
6 15
5 3
12 10
3 5
10 12
8 8
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2. X21 byte timing cable - (15 way to 15 way D type plugs).

DCE | DTE
4
11
2
11 9
14 1
15
3
12 10
3 5
10 12
8 8

3. X21bis V28 bit timing cable - (25 way to 25 way D type plugs).

DCE | DTE

00 |~ & ||
S| |00 N L

oy
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~
Y

4. X21 bis V35 bit timing cable - (34 way to 34 way MRAC plugs).
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5. X21 bis V36 bit timing cable - (37 way to 37 way D type plugs).

DCE | DTE
4 6
22 24
6 4
24 22
7 13
25 31
13 7
31 25
8 17
26 35
19 19
20 20
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5.5 Configuration Menu

This menu contains items that are used in the initial configuration of the BBM. Once setup they are not usually
required fornormal BBM operation. All of the configuration parametersare stored innonvolatilememory,and are
restored the next time the BBM is powered up.

The items in this menu are as follows:

(6)) Master/ Slave

2 Synchronisation type
(3) Transmit powerlevel
4 Menulock

5.5.1 Master/Slave

When two BBMs are connected together, one BBM has tobe a master, and the other one aslave. The transmission
signalisdifferent for masterandslave,soline synchronisation willneverbe achieved if twolike types are connected

together.
Unless external timing is required (see secticn 5.5.2 ) it makes no difference which end is which.

The master displayis C> Master Mode

Pressing SELECT gives the slave display C> Slave Mode

(7]

3.2 Synchronisation Type

This optionis only applicable to master mode with external timing and 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.

slave » Mmaster
7o pre Modem Modem %21 Link Modem Modem | 1, pre
A B C D
Normal B8M to BBM link External link or network

Figure 552
1 a further link is driven as shown in figure 5.52:

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,

Bit timing is selected with the display C> . Bit Sync

N
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_ The Bit timing signal must of the same frequency as the user bit rate. The circuitry is designed to be supplied with
the timingclock output fromanother BBM.

The signal connectionsare viathe X21 interface connector, (see appendixA).

The Byte timing signal is shown by C> Bit Sync

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 128kb/sec.
The signal connections are via the X21 interface connectors, (see appendixA).

-~

553 Power Level

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

C> Power 0dBm low power

C> Power 10dBm high power

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

5.5.4 Menu Lock

“This item allows the user to restrict accidental use of the menus. When locked the SELECT key is disabled,
and noitems in @ny menu can be altered. The only option available is to unlock the menu.

The normal modeisdisplayed: C> Menu Unlocked

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

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

&
Thesckeysare (1) left menukey
(2)SELECT key
(3) TXNRDY key

Inordertopreventactivation ofthe TXNRDY feature the keys should be pressed in the order above.

When these keys are pressed the display will show: >> Menu Locked

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

Pressing the same three keys again will unlock the menn; | =>> 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

AlS
AMI

BEM

EFPROM

1D

LTU
UNR

Vil

X21

Alarm Indication Signal.

Alternate Mark Inversion. - Code used for line transmission.
BaseBand Modem.

Byte Timing. - Synchronisation to every 8 bits.

British Telecom.

International Telegraphand Telephone Consultative Commitee.
Controlled Not Ready

DataCircuit-terminating Equipment.

Data Terminating Equipment.

ElectricallyEraseable Programmable Read OnlyMemory. -
Liquid Crystal Display

Light Emitting Diode.

Line Terminating Unit. Same as Base Band Modem and AM-128000B or any AM-modem.
Uncontrolled Not Ready.

CCITT specification. Electrical characteristics for balanced double-current interchange
circuits for general use with integrated circuit equipmentin the field of data communications.

CCITT specification. Interface between DTE and DCE for synchronous operation on publicdata
networks.
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GENERAL SPECIFICATION

Transmissionsystemuses DSP techniquesinvolving echo cancellation and adaptive decision feedback
equalisation.

Poweroutputselectable0dBm or 10dBm.

Line code is AMI with embedded sync pattern for timing control.

Linerates 142.2kbit/s.

Line attenuation range up to40dB (at 10dBm output level).

Userdatarate: 128000 bit/s.
Synchronous working.

Mostoptionsand features software configurable.
Frontpanellockabletoprevent unauthorized operation

Byte timing is available .
Userinterfaces: X21 Vi1
Test facilities: localloop, loopback, comms channelloop,
transmit binary 0, transmit binary 1, transmit alternate 1’s and 0’s,
selftest, lamp test, data channel errortest, in service error test.
Enviromental conditions: Temperaturerange +5to +40degC
Humidityrange 5%t085%
Airpressure range 70 to 106 kPa
Power supply: 240V +61t0-10%, 50Hz +5t0-5%
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