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1.   Introduction
This manual applies to the AM64/384 – AM64/512 - AM64/768 – AM64/1024 High Speed Baseband
Modems. These modems are manufactured in the U.K. by Ascom Telecommunications Ltd.
The mnemonic BBM stands for Base Band Modem, and this should be understood (in all cases) to be the
BaseBand Modem itself.

There are six variations of interfaces available, each with a different physical data interface circuit. The
Ascom Telecommunications Ltd. part numbers are as follows:

• AM64/384 V.11 :               1/226/011/100   
• AM64/384 V.24 :          1/226/012/100
• AM64/384 V.35 :               1/226/013/100
• AM64/384 V.36 :               1/226/014/100
• AM64/384 RS530 :           1/226/015/100
• AM64/384 G.703 (64kbps) 1/226/016/100

• AM64/512 V.11 :               1/226/001/100   
• AM64/512 V.24 :          1/226/002/100
• AM64/512 V.35 :               1/226/003/100
• AM64/512 V.36 :               1/226/004/100
• AM64/512 RS530 :           1/226/005/100
• AM64/512 G.703 (64kbps) 1/226/006/100

• AM64/768 V.11 1/226/111/100
• AM64/768 V.24 1/226/112/100
• AM64/768 V.35 1/226/113/100
• AM64/768 V.36 1/226/114/100
• AM64/768 RS530 1/226/115/100

• AM64/1024 V.11 :               1/226/101/100   
• AM64/1024 V.24 :          1/226/102/100
• AM64/1024 V.35 :               1/226/103/100
• AM64/1024 V.36 :               1/226/104/100
• AM64/1024 RS530 :           1/226/105/100

The units should have an identifying label carrying this number attached to the underside.

Separate interface modules can also be purchased in order to modify the units for operation with a
different DTE interface at a later date.

The BBM’s can provide synchronous communications at user data rates between 64kbps and 1024kbps
over twisted pair cable.

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

Once configured the operation of the BBM is totally automatic, in the event of line disturbances the
data link will be restored without operator intervention.

Chapter 4 (Installation) describes the basic set up procedure and this should be read prior to setting up
any link.
Chapter 6 (Front Panel Features) is much more detailed, but should be read in full to gain an
understanding of the full range of menu facilities available.
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2.2.  Constructional  Details Constructional  Details

2.12.1   Baseband Modems  Baseband Modems

The BBM is housed in a professionally styled plastic case. On the front is a menu driven LCD with six keys
and five LED’s. On the rear panel there is a 3-pin IEC mains inlet socket, an 8 way, 8-loaded RJ45 line cord
socket, one data interface connector and a VT100 Management Port (9-way D-type). The modem’s line
connection is via an 8-way, 8-loaded RJ45 line connector cable. The line connections for pair 1 are to pins
7 (brown with white stripe) and 8 (white with brown stripe) and pins 4 (blue with white stripe) and 5
(white with blue stripe) for pair 2 in the RJ45 plug. The data interface connector type will be from one of
the six user specified interfaces available. They are detailed in section 5.3. Inside the plastic cover is a metal
case, which contains the main PCB. The metal case is for EMC screening purposes. There is also a front
panel assembly, comprising of the LCD, the keys and the LED’s which are attached to the main PCB by two
connectors feeding through the metal case.

The BBM is also packed with a 2.4 metre long mains lead, terminating on one end with a U.K. 3-pin mains
plug as standard (or other plug if specified) and 3-pin IEC connector on the other. Also included is a 3
metre long double-ended RJ45 connector 8 way, 8-loaded line cord or alternatively, an RJ45 to bare ended
cable for direct connection. These cables are both packed with the unit in separate tie-wrapped polythene
bags.
The overall dimensions of the unit are 274mm(L) x 251mm(W) x 55mm(H).

3.3.  System Overview System Overview

The AM High Speed baseband modems use the digital transmission system designed and developed by
Ascom Telecommunications Ltd. in Cardiff, U.K. It is intended for operation on 2-wire local telephone
network circuits, such as those meeting BT EPS-9 (2-wire), (Note: the AM64/768 and AM64/1024 require
two such circuits). They will operate satisfactorily on unloaded lines having a wide range of characteristics;
bridge taps can be tolerated, dependent upon their characteristics. Although the system requires a
baseband circuit, a continuous loop at DC is not required.
The system can transmit data at rates between 64k and 1024k. The lower rates are useful in situations
where transmission performance is being limited by attenuation or noise.

The line signal comprises of 2B1Q or 3B1O data and an embedded sync pattern, which is used for timing
control.

Echo cancellation is used to eliminate the unwanted reflections of the transmitted signal from the receiver
input. The echo canceller can eliminate echoes of up to 16 bit periods duration. To counteract the signal
distortion inherent in long lines, the system employs adaptive decision feedback equalisation to eliminate
trailing intersymbol interference; this also has a span of 16 bit periods.

A fixed linear equaliser is incorporated to control the received pulse waveform and to reduce the effect of
long tails of both echo and transmission responses. Digital signal processing is used throughout to achieve
high performance reproducibly.

The line is connected to the transmission circuit via a line transformer, which acts as a balun and provides
isolation; there is surge protection across the transformer line connections. The transmission circuit utilises
a custom IC and a number of proprietary components to perform the signal processing described above.

The interface circuit performs a number of functions: it converts between the user data from the
appropriate interface and the data which is transmitted down the line, it also links 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 between 64kbps and
1024kbps is sent as-is; byte timing is maintained by the transmission system and is available if required.
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The control channel uses 21 bits from each transmission frame to transmit control information to the unit
at the other end of the line, e.g. user data rate selection and the monitoring of 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 X.21 the various control patterns have to be generated or
detected.

The control circuit is based on a micro-controller 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.

4.4. InstallationInstallation

This chapter describes the basic steps that are required to set up a system involving the BaseBand Modems
(BBM’s). There is one basic system that will be considered and that is BBM connected to BBM.
When considering the installation general pointers to the configuration of the BBM’s are given. It should
be noted that there are many BBM parameters, which may be set differently and prevent the results from
being as expected. If any results are not discussed then Chapter 7 to 10 on menu operations should be
consulted. If this still fails to resolve the problem then the internal links can be checked, see Appendix B.

4.14.1     Start upStart up

With no DTE or line connected to the BBM, plug the mains cord into the IEC connector, and the mains
plug into the 110V/260V supply. On power up the following message format will be displayed:

                                                 For 2 seconds, Power, Fault and Test LED’s will be on.
                                                            
                                                 For 2 seconds, Power, Fault and Test LED’s will be on.

                                                 For 2 seconds, Power, Fault and Test LED’s will be on.

                                                 Power and Fault LED’s lit (Assuming no line connection).

                                                 This can signify that there is no link or that a fault has occurred.

4.24.2   BBM to BBM Link  BBM to BBM Link

For a point to point link to work, one BBM must be set to Master mode, while the other BBM is set to
Slave mode. If the link is self contained, i.e. there is a DTE at both ends and no other links are involved
then it makes little difference which end is which. If another link is driven then the Master modem must be
connected to the external modem. The following instructions describe the steps to be taken to set up a
link for point to point working;

Turn on the power to both modems.
Connect one end of the line cord into the modem and the other to the line connection point / socket.
Connect a DTE / BERT tester to the interface port as appropriate. 
The factory “default” settings (which can be viewed in the Config Menu) are as follows ;

C> Slave Mode
C> 1 Pair
C> Rate = 64k
C> Line Clock
C> Controls EOC
C> Power Auto   

AM64/AM64/xxxxA       V2.xxxxxA       V2.x

Status MenuStatus Menu

Self Test PassSelf Test Pass

TestingTesting

S> LTU Not ReadyS> LTU Not Ready
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Therefore, one unit (designated as the Slave unit) can be left with the factory “default” settings, whilst the
other (designated as the Master unit) should be set (via the Config Menu) as follows ;

Using the right arrow key, go to                       .                    

                           After 2 seconds                                               appears. 
        
Press “SELECT” until                                                                  shows in the LCD.                                    

Press “PROG” to reset Mode.
After approximately 1 minute, the units will gain synchronisation and the fault LED will turn off. Any
changes to the Master unit settings (ie ; Rate of Data Transfer speed) are passed to the Slave automatically
as part of the synchronisation process. Note: the power settings must be carried out manually.

5.5.   InterfacesInterfaces

5.15.1   Mains  Mains

Mains is fed in via the IEC style mains socket on the rear panel.
The voltage range covers 110-260VAC via an Auto ranging PSU.
Alternative power supply leads are available for country specific requirements.

5.25.2   Line  Line

The line interface connector on the unit is an 8-way style RJ45 socket.
Its pinouts are as follows:

PinsPins FunctionFunction
7 and 8 Line Pair 1
4 and 5       Line Pair 2

Note : Line pair 2 is only applicable to AM64/768 and AM64/1024 modems.
The line cables supplied have a RJ45 plug on one end (to connect to the unit), and an RJ45 plug on the
other end (standard), alternatively, one end is `bare wire’ to enable connections to country specific lines.

5.35.3   Interface Modules  Interface Modules

Interfaces available are X.21 (V.11), X.21bis (V.24/V.28), V.35, V.36, R.S.530 and G.703 (64kbps
codirectional).
These are fully interchangeable to suit the requirements of the user. A pluggable module is used for each
type of interface and this can be supplied as a separate item to enable the installer to set up the system to
the individual requirements of the customer. (These modules are also compatible with the AM64/128
modems.
Six different Interface module types are available from: X.21, X.21bis, V.35, V.36, R.S.530 and G.703
(64kbps codirectional). Each interface module is physically different from the others:

        X.21 -15 way D-type socket Part number – 2/203/102/101.
        X.21 bis -25 way D-type socket Part number – 2/203/202/101.
        V.35 -34 way MRAC socket  Part number – 2/203/302/101.
        V.36 -37 way D-type socket Part number – 2/203/402/101.
        RS530 -25 way D-type socket   Part number – 2/203/502/101.
     G.703 (64k) - 9  way D-type socket Part number – 2/203/602/101.

The existing interface module can be changed out using a pluggable replacement unit. These can be
ordered separately as per the part numbers detailed above.
5.45.4    Serial Control   Serial Control

C> Master ModeC> Master Mode

C> Slave ModeC> Slave Mode

   * Config Menu*   * Config Menu*
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A VT100 compatible terminal can be plugged into the 9-way D-type on the rear panel.
The socket is wired as to allow a straight connection to a PC serial port.
There are two versions of VT100 software. The early version requires a separate document for use.
Software versions 3.x and higher consist of an easy to follow menu structure.

In order to initialise VT100 control, plug in the cable between the PC and serial control port. Start up the
VT100 terminal, or Windows based terminal emulator.
Set up the VT100 communications parameters as :

                Baud Rate                Baud Rate   : 9600: 9600
                Data Bits                 Data Bits   : 8: 8
                Stop Bits                Stop Bits   : 1: 1
                Parity                  Parity    : None: None     
                 Flow Control Flow Control : Hardware: Hardware

Note:
Carefully set up the connection on to the correct PC Com port, initialise power on to the modem and then
follow the steps / options on the monitor.
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6.6.  Front Panel FeaturesFront Panel Features

6.16.1   LCD  LCD

The LCD interface is menu based and has the following menus:
STATUS STATUS - reports on overall condition of the unit (Prompt is SS>)
TESTTEST     - allows application of test loops (Prompt is TT>)
OPTIONOPTION - configures any interface specific features (Prompt is OO>)
CONFIGCONFIG - sets up the unit when operating in master mode (Prompt is CC>)
These menus can be selected by using the left and right arrow keys.
                                 STATUS  óó  TEST  óó  OPTION  óó  CONFIG
The  ñ  and  ò  keys move through the items in the menu. All actions in the Config and Options menu
require programming in order to take effect, all other actions are carried out automatically. The SELECT (SS)
key changes the state of each item.

6.1.16.1.1  LCD Contrast LCD Contrast

The LCD Contrast and viewing angle can be adjusted as follows:
Press the LEFT MENU key. With this key still pressed, press the RIGHT MENU andñ keys together.
The display should now read Con Adj ^ & SELECTCon Adj ^ & SELECT (Release the keys).
Use the SCROLL UP and SCROLL DOWN keys to select a suitable value of contrast.
When this is set use the SELECT key to enter it into the system and return to the Status Menu.

6.26.2   Front Panel LED's  Front Panel LED's

The following indicators exist on the front panel:

(1) Power (Green)(1) Power (Green)

This will always be illuminated whenever the unit is powered up.

(2) Fault (Red)(2) Fault (Red)

The fault LED will be illuminated for any of the following conditions:
Self test fail.
Loss of sync with the remote modem.
When a fault occurs within the modem.
When a fault occurs on the line the modem is using.

(3) Test (Red)(3) Test (Red)

This will be illuminated whenever the unit has a loop locally or remotely applied.
When the unit is applying a remote loop.
When the unit is running a data test, Lamp Test or Self Test.

(4) Data (Yellow)(4) Data (Yellow)

This will illuminate in response to a sample taken of the received data. The LED is lit for a binary 1.
Note: It is not uncommon for this LED to flicker or flash during normal operation.

(5) Program (Yellow)(5) Program (Yellow)

This LED indicates that changes have been made to the Option or Config settings which have not yet been
entered into the system. Once the changes have been programmed, the LED will automatically be turned
off.
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 7.7.   Status MenuStatus Menu
The status menu will display information indicating the overall status of the modem. The Status Menu
display has two levels ; The top level indicating the general status, the second level (down arrow key)
giving further details. The highest priority status message is;

This indicates that a loop is active within this unit, or a loop has been applied by this unit.

It is possible to transmit the Control signals from one unit to another or to configure the units so that they
are permanently switched on. The LCD indicates the status of the modem at any given time as;
                             
                    Indicates Modems not in Synchronisation

                    Indicates Modems in Synchronisation but, Control Signals not on either end

                    Both Modems Control Signals on and in Synchronisation

                                           Remote Modem Control Signals on
          
                                           Local Modem Control Signals on

If Control Signals are being used then the state of the I or 109, C or 105 lines are ;

Both ends on -  Data Transfer,
Local end on -  Send Data,
Remote end on -  Receive Data,
Neither end on  -  LTU Ready,
Lost Sync -  LTU Not Ready.

                This message set indicates that there is no synchronisation with the remote      
                                         modem, this could be due to a disconnected line, configuration error or other    
                                      fault.

                CRC error indicates that there are errors detected in the incoming line data     
                                          (only visible when In Service Test is running)

                                         The BBM is operating with no alarms present.

A modem fitted with a G.703 Interface has extra alarm messages

This alarm may be active on its own or in conjunction with the transmission system LOS. In order to
accommodate this, the LOS alarm in the status menu has been extended. There are four possible messages
displayed;
                                           

                                            The transmission system has lost sync.

                                            The G.703 interface cannot extract clock from received signals.

                 The transmission system has lost sync and the G.703 cannot extract the clock
                                            from received signals.
There are no displays showing interface circuits since the G.703 interface has no control lines.

S> Loop ActiveS> Loop Active

S> LTU Not ReadyS> LTU Not Ready

S> LTU ReadyS> LTU Ready

S> Data TransferS> Data Transfer

S> No SyncS> No Sync

S> CRC errorsS> CRC errors

S> Receive DataS> Receive Data

S> Send DataS> Send Data

S> No AlarmS> No Alarm

S> G.703 sync failS> G.703 sync fail

S> LOS / CD FailS> LOS / CD Fail

S> CD FailS> CD Fail

S> LOSS> LOS
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7.1  Line Quality7.1  Line Quality

During synch-up, there are up to 4 `*’ characters indicating progress of the transmission circuit in gaining
sync. The stages of progression are as follows;

*       - Detected tone.
**     - Detected Frame Sync.
***   - Detected Full Sync.
**** - Detected Framer Sync.

Once the unit has achieved Sync, the status menu indicates a general qualitative guide to the signal quality
on each pair whilst the link remains in sync.

                                                             

This message set indicates the quality of the signal to noise ratio of the two line pairs which is continuously
monitored and updated on the LCD.
             0 = No link established.

1 = Low quality, low signal to noise ratio.
           10  = High quality, high signal to noise ratio.

7.2  User Interface Control Signals7.2  User Interface Control Signals

7.2.17.2.1 V.28 InterfaceV.28 Interface

These displays show the state of each Control Signal line AFTER any options have been taken into account.
For example, with option 105 set On, the state of line 105 will always be reported as On even if the
hardware signal is fluctuating up and down. Messages displayed are as follows ;

OR

5     6     7      8     9     0     1     25     6     7      8     9     0     1     2

The last message provides a condensed display of all the lines 105 to 142 together. A blank space to the
right of the digit indicates the line is Off, a black block to the right of the digit indicates that the line is On.

7.2.2    V.11 Interface7.2.2    V.11 Interface

For X.21/V.11 interface, the lines are all replaced with a single status line which shows the state of the C
and I lines.

   Quality P1 = 00   Quality P1 = 00

   Quality P2 = 00   Quality P2 = 00

  S>  C on   I   onS>  C on   I   on  S>  C  on   I  offS>  C  on   I  off  S>  C off    I  onS>  C off    I  on    S>  C off    I   offS>  C off    I   off

  Line 105   Line 105 OnOn

  Line 106   Line 106 OnOn

  Line 107   Line 107 OnOn

  Line 108   Line 108 OnOn

  Line 109   Line 109 OnOn

  Line 140   Line 140 OnOn

  Line 141   Line 141 OnOn

  Line 142   Line 142 OnOn

  Line 105   Line 105 OffOff

  Line 106   Line 106 OffOff

  Line 107   Line 107 OffOff

  Line 108   Line 108 OffOff

  Line 109   Line 109 OffOff

  Line 140   Line 140 OffOff

  Line 141   Line 141 OffOff

  Line 142   Line 142 OffOff
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7.37.3 Menu LockMenu Lock

To toggle the menu locking options, press the ò key until;                                             is displayed then,

Press and hold in the SELECT button

While keeping the SELECT button pressed, press and hold the ò button

While keeping the SELECT and ò button pressed, press  the      button until the desired setting is found

                                         The user can apply all tests and change Option and Config settings

                                         The user can apply all the tests but only view the Option and Config settings

                                         The user can only view present settings and cannot make any changes

When the desired setting is found, release all the buttons.

8.8.  Test Menu Test Menu
The  ñ  and  ò  keys move through the items in the menu. All actions in this menu are set automatically.
The SELECT (SS) key changes the state of each item.
The test menu has the following lines:

8.18.1   Local Loop   Local Loop           

                SS

This allows the local modem to apply a loop to redirect the data back to the customer interface (loop 3c).
This loop can be applied in conjunction with a Loopback, but not the Remote Loop. If Local Loop is On, the
Remote Loop and Data Test items will not be visible in the Test Menu.

8.28.2   Loopback  Loopback

                SS

This instructs the modem to apply a loop to redirect the data back to the remote modem, (loop 2b).    This
loop can be applied in conjunction with a Local Loop but not the Remote Loop. If Loopback is On, the
Remote Loop and Data Test items will not be visible in the Test Menu.

8.38.3   Remote LoopRemote Loop

                                  S S 

This instructs the modem to apply a loop at the Remote end.
If the Remote Loop is On, the Local Loop and Loopback items will not be visible in the Test Menu.

8.48.4   Data Test  Data Test

T> Local Loop OFFT> Local Loop OFF

T> Loopback OFFT> Loopback OFF

T> Local Loop ONT> Local Loop ON

T> Loopback ONT> Loopback ON

T> Rem Loop OFFT> Rem Loop OFF T> Rem Loop ONT> Rem Loop ON

 S> Menu Unlocked S> Menu Unlocked

 S> Menu Locked S> Menu Locked

 S> Menu Limited S> Menu Limited

 S> Menu Xxxxxxxx S> Menu Xxxxxxxx
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This mode allows the user to send a PRBS (Pseudo Random Binary Sequence) pattern to the remote
modem and monitor the received data stream for errors. The number of bits received in error is displayed
on the LCD. The test time elapsed can also be displayed, allowing the user to calculate the effective Bit
Error Rate if required. This is given by ;      
                                                               Error Count                                                                             Error Count              
             Bit Error Rate (BER) =           ___________________             Bit Error Rate (BER) =           ___________________
                                                         User Data Rate x Time                                                         User Data Rate x Time

A loop must exist somewhere in the line system for the test to be valid. This loop can be selected in two
ways ;

1. Remote loop selected from the Test Menu.
2. Remote loop selected from the DTE.

Loop 1 is usually the most convenient. It must be applied before entering Data Test Mode. The loop can of
course be applied directly at the far end Modem. This is done by selecting Loopback from its Test Menu. If
the Data Test is On, the Local Loop and Loopback items will not be visible in the Test Menu.
Once the Test Menu is selected by scrolling down (using the ò arrow), the Data Test option becomes
available and the following selections are available ;

                                                                    SS

The Modem injects a PRBS (Pseudo Random Binary Sequence) immediately the mode is entered. The Test
LED should light to verify this.
The  ñ  and  ò  keys can then be used move through the items in the menu

                                                                                               SS

The first item shown indicates that the error detector is trying to align to the received PRBS pattern and
the data test is waiting for the error type to be selected. The options of injecting errors are Injecting PRBS
(Pseudo Random Binary Sequence) or Injecting Errors which is simply injecting an error every 1 second.

                                                  S                              S                              or                                                       ññ

Follow the steps above to execute and finally stop the test then, view and note the errors if required.

8.5  In Service Test8.5  In Service Test

This mode allows the error performance of the line to be monitored without interrupting data traffic. This
operates by monitoring the CRC bits that make up part of the transmission frame structure. Figures
produced cannot accurately be extrapolated to give the data error rate, but can be used as a general
guide. Each CRC error indicates that 1 or more bit error has occurred in the transmission frame (frame
length depends on data rate but is basically 1900 for 2B1Q and 2800 for 3B1O rates). Results are given for
both receive and transmit directions.  A brief outline of the steps is shown below ;
Note : This can only start the test if the link is in sync.

                                            S                                    S                                    ò

The test starts as soon as the pair option has been selected (if it has not been left running from a previous
pass).

ò ò

Note: There will be an `a’ or `s’ in front of the digits if the test is aborted or stopped respectively.

T> Data TestT> Data Test T> Select pair nT> Select pair n

Errors w000000Errors w000000 Injecting PRBSInjecting PRBS

T  wait     000000T  wait     000000 T  Stop      000000T  Stop      000000

Injecting ErrorsInjecting Errors

  Errors      s000000Errors      s000000

T> In Svc TestT> In Svc Test T> Select Pair nT> Select Pair n

 Rx  Rx CRC  000001CRC  000001  Tx CRC 000000 Tx CRC 000000

T  Abort      000000T  Abort      000000
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This mode may be left running over a long period of time, to start and stop the test press the select button
and the duration of the test will be shown as follows ;

                                                                    S                                    S                                    

The error count and time will remain unchanged until the test is restarted at which point all counts for all
pairs will be cleared.

                                            If the line has lost sync during a test.

8.6  Lamp Test8.6  Lamp Test

This facility is used to check the LED’s and the LCD display:
                                        
                  S  S

This lights all the segments on the LCD display and lights all of the front panel LED's for approximately 2
seconds then turns off all its segments on the LCD and turns off all the front panel LED‘s for approximately
2 seconds then returns to Lamp Test.

8.7  Self  Test8.7  Self  Test

The Self Test facility which is activated each time the unit is powered up does some simple checks on the
EPROM, EEPROM and the Framer chips.

This function is activated on every power up and takes approximately 6 seconds to complete. On
completion of the Self test at power up the modem automatically reverts to the Status Menu as shown in
section 6. However, when the Self Test is activated from the Test menu, once completed the unit returns
to Self Test awaiting further user instruction. If the unit is left idle, after approximately 1 minute the
program will automatically return to the Status Menu.

9.9.  Option MenuOption Menu

 Self Test Pass Self Test PassT> Self TestT> Self Test  Testing Testing

T  Time 000000T  Time 000000 T  Stop  000000T  Stop  000000

T> Lamp TestT> Lamp Test      

AM64/AM64/XXXA  V2.XXXXA  V2.X

T  Abort  000000T  Abort  000000
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This menu displays the type of DTE interface currently fitted in the BBM. The BBM automatically “reads”
which interface type is fitted on power up and programs certain options accordingly. The first two display
options are read only. These display the following information:

9.19.1  Operation Operation

Scroll up and down through the items with the ñ  and  ò  keys. Set the item to the required value using
the SELECT key. Program the entire set of configuration options by using the PROGRAM key.
A star appears by any item that has been changed but not programmed. The yellow program LED should
be lit when there are any items in the menu that have been changed but not programmed.
The BBM will detect one of the following interface types:

The next items are control line options which can be applied to the X21bis, V.35, V.36 interface:

                                            SS

This line allows the circuit 105 line to be clamped on permanently if required. Note : X.21 modules have a
single option to force C Normal or C set On.

                 SS

This line allows the circuit 106 to follow circuit 105 after a delay of about 10 to 20ms.

                 S                                    S                                    For X.21 bis

                                                                                              For V.35, V.36

This line allows the circuit 107 line to follow 108 if required.

                 SS

This line allows the circuit 108 line to be clamped on permanently if required.

There is no control line 108 directly associated with V.35 / V.36, so it is held ON internally. This means that
although it is not displayed, the option 108 set on is active with V.35 or V.36 interfaces fitted.

The Option and Config Menus have a bottom item `Program Items’ which is only visible if any settings have
been changed (PROG LED is on). This item is removed when the user goes to this item and presses SELECT
button or presses the PROG button. Both actions save the new settings into the Flash memory and the
PROG LED will go off. Note: If the user leaves the menu without programming the items or does not press
any buttons then the display reverts back to the Status Menu and any changes made will be discarded.

10.  10.  Configuration MenuConfiguration Menu

This menu contains the items that are used in the initial configuration of the BBM. Once set up, they are
usually left unchanged for normal BBM operation. All of the configuration parameters are stored in non-
volatile memory and are restored each time the BBM is powered up.

O>  V35 InterfaceO>  V35 Interface O>  V36 InterfaceO>  V36 Interface

O> 105 Set OnO> 105 Set OnO> 105 NormalO> 105 Normal

O> 106 DelayO> 106 DelayO> 106 NormalO> 106 Normal

O> 107 = 108/1O> 107 = 108/1O> 107 NormalO> 107 Normal

O> 108 Set OnO> 108 Set OnO> 108 NormalO> 108 Normal

O>  V28 InterfaceO>  V28 InterfaceO>  V11 InterfaceO>  V11 Interface

O> 107 Set OnO> 107 Set On

O>  G.703O>  G.703O>  X.21 bisO>  X.21 bisO>  X.21O>  X.21
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10.1  General10.1  General

Scroll up and down through the items with the ñ  and  ò  keys. Set the item to the required value using
the SELECT key. Program the entire set of configuration options by using the PROGRAM key.
A star appears by any item that has been changed but not programmed. The yellow program LED should
be lit when there are any items in the menu that have been changed but not programmed.

10.2  Menu Items10.2  Menu Items

10.2.1  Master / Slave working10.2.1  Master / Slave working
When two BBM’s are connected together to form a link, one must always be set to Master while, the
other has to be set to Slave. The transmission signal is different for a Master and Slave, so line
synchronisation will never be achieved if two like types (e.g. Master to Master) are connected together.
The Config Menu options are ;

             

The Master and Slave setting allows the Slave settings to be controlled by the Master, whereas, the Ind.
Master and Ind. Slave settings have to be manually configured at each end of a link. i.e.: They are
Independent of each other.

10.2.2  HDSL Pairs10.2.2  HDSL Pairs

                  S     S     and on AM64/768 and AM64/1024 only

10.2.3  User Data Rate10.2.3  User Data Rate

This is dependent on the speed of modem purchased from 64/384K up to 64/1024K.

                  SS                   In steps of 64k

Note : If T/S Control Line operation is selected, the maximum data rate is not available (See 10.2.5).

10.2.4  Clock Source10.2.4  Clock Source

When in Master mode the Config Menu display will show;

                  SS                        SS

1. The Internal mode sources the timing from the master unit’s own oscillator.
2. When the unit is operating in master mode the timing can be supplied from an external source.
3. The External mode accepts a clock at the bit or byte frequency.
When in slave mode the display will show (Note: This cannot be changed);
                                                

10.2.5  Control Line Operation10.2.5  Control Line Operation

                S                                    SS                                    S

The Control settings determine how the interface control lines 105 and 109 (C & I for X.21) are passed
end to end across the link. There are three options as shown above, these are ;
Controls EOC The line states are passed in reserved bits in the Embedded Operation Channel
Controls Off The line states are not passed at all from one end to the other.

C> Ind. MasterC> Ind. MasterC> Slave ModeC> Slave Mode

C> Internal ClkC> Internal Clk

C>  1 PairC>  1 Pair

C> Ext Bit ClkC> Ext Bit Clk

C> Rate = 64KC> Rate = 64K

C> Ext Byte ClkC> Ext Byte Clk

C> Rate = 128KC> Rate = 128K

C> Controls OffC> Controls Off

C> Rate = XXXX KC> Rate = XXXX K

C> Controls EOCC> Controls EOC

C>  2 Pairs C>  2 Pairs 

C>  Line ClkC>  Line Clk

C> Ind. Slave C> Ind. Slave C>  Master ModeC>  Master Mode

C> Controls T/SC> Controls T/S
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Controls T/S The line states are passed using bits in a data Time Slot. This timeslot is no longer   
                          available for user data.

Note ; If the user has already selected the maximum data rate which the unit can support, the controls
Time slot item will not appear so the user cannot select it. Conversely, if the user selects Control T/S then
the user will only be able to select a data rate of up to 64kbps less than the maximum supported by the
unit. For example:  Using Ascoms AM64/512 Modem: If Controls are off, the max user rate may be
512kbps but, with Control T/S, the maximum user rate is 512kbps less 64kbps = 448kbps.
See section 9.1 for the control line options.
Usage Instructions: Use EOC if a slow response is acceptable.
                              Use T/S if a higher signal rate is required (sacrificing range).
                              Use Off if signalling is not required.
                              Note : Signalling / data integrity is not preserved.

10.2.6  Transmission Power10.2.6  Transmission Power

                                             SS

Normally, the transmission power is controlled automatically by the transmission chip itself. Changing the
setting to Power 7.5dBm forces the chip to transmit at a lower power than normal. This will be required
for back to back operation or possibly when using short lines.                                                               
Note: To maintain BABT Approval, for rates of 192kbps and below for a one pair systemNote: To maintain BABT Approval, for rates of 192kbps and below for a one pair system
and 384kbps and below for a two pair system the transmission power option and 384kbps and below for a two pair system the transmission power option MUSTMUST be be
manually set to 7.5dBm. manually set to 7.5dBm. This will restrict the power of the unit to 7.5dBm and so reduce the modems
range. For the higher rates and where BABT approval is not required the Transmission power option
should be set to Power Auto.

10.2.7  Line Code10.2.7  Line Code

The line code cannot be selected independently from the Menu structures. The Line Code is automatically
configured by the modem.
The following settings are adopted automatically by the modem per wire pair when the desired rate is
selected ;

64K, 128K, 192K, 256K modem automatically sets to 2B1Q line code.
320K up to 1024K modem automatically sets to 3B1O line code.
Note: At rate of 512kbps on two pairs, the line rate is 256kbps (i.e. 2B1Q is selected).

11.   11.   NOTESNOTES

Units fitted with previous versions of Software V1.2, V1.5, V1.6 will not operate with zero length line at
any rate. A line with an attenuation of 3dB or so (approximately 400m of cable) should be adequate to
resolve this problem.
Units fitted with previous versions of Software V1.2, V1.5, V1.6 will not interwork or synchronise with new
version Software 2.x or higher.

C> Power AutoC> Power Auto C> C> Power  7.5dBmPower  7.5dBm



GLOS SARY OF TERMS

AIS Alarm In di ca tion Sig nal. 

ALT Au to matic Lo cal Test. - Pat tern sent to ap ply a lo cal loop in the DCE.

ART Au to matic Re mote Test. - Pat tern sent to ap ply a loopback on the re mote mo dem.

BBM Base Band Mo dem.

BT Byte Tim ing. - Syn chro ni sa tion to ev ery 8 bits.

CCITT In ter na tional Tele graph and Tele phone Con sul ta tive Com mit tee.

CNR Con trolled Not Ready.

DCE Data Cir cuit-terminating Equip ment.

DTE Data Ter mi nating Equip ment.

EEPROM Elec trically  Eraseable  Pro gram ma ble Read  Only  Mem ory.

LCD Liq uid Crys tal Dis play.

LED Light Emitting Di ode.

LTU Line Ter mi nating Unit.  Equiv a lent to Base Band Mo dem.

RS-530             High speed 25-position in ter face for DTE and DCE em ploy ing se rial bi nary data inter                                

                      change; de vel oped to serve as a com ple ment to EIA-232-D for data rates above 20kbps.

UNR Un con trolled Not Ready.

V.11 CCITT spec i fi ca tion. Elec tri cal char ac ter is tics for bal anced dou ble-current in ter change cir cuits

for gen eral use with in te grated cir cuit equip ment in the field of data com mu ni ca tions.

V.24 CCITT spec i fi ca tion. List of def i ni tions for in ter change cir cuits be tween DTE and DCE.

V.28 CCITT spec i fi ca tion. Elec tri cal char ac ter is tics for un bal anced dou ble-current in ter change      
cir cuits (V.28 In ter change cir cuits de fined in V.24).

V.35 CCITT spec i fi ca tion. Data trans mis sion at 48kbit/s us ing 60-108kHz group band cir cuits.

V.36 CCITT spec i fi ca tion. Mo dems for syn chro nous data trans mis sion us ing 60-108kHz group

band cir cuits.

X.21 CCITT spec i fi ca tion. In ter face be tween DTE and DCE for syn chro nous op er a tion on pub lic

data net works.

X.21 bis CCITT spec i fi ca tion. Use on pub lic data net works of DTE which is de signed for in ter fac ing to

syn chro nous V-series mo dems.

X50 Div 2/3 CCITT spec i fi ca tion. Fun da men tal pa ram e ters of a multiplexing scheme for the in ter na tional

in ter face be tween syn chro nous data net works. (80 and 20 bit pat terns).

2B1Q              Line code for 2 bi nary bits to one Qua ter nary (4 level) sym bol.

3B10               Line code for 3 bi nary bits to one Oc tal (8 level) sym bol.
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Gen eral Specifications

The Trans mis sion sys tem uses DSP tech niques in volv ing echo can cel la tion and adap tive de ci sion feed back 

equa li sa tion. The sys tem is in tended for use on 2/4-wire un con di tioned cop per wire.

Power out put - When the power is set to Auto in the Config Menu (ref er ence sec tion 10.2.6), the power

out put of the unit is 13.5dBm which will au to mat i cally re duce to 12dBm on short lines. If the power is set 

to 7.5dBm in the Config Menu then, the power is held at 7.5dBm.

Line codes are 2B1Q and 3B1O.

Line rates are from 64kbps to 1024kbps.

Syn chro nous work ing at all user rates.

Most op tions and fea tures soft ware configurable.

User in ter faces: X.21 V.11

            X.21 bis V.28

            X.21 bis V.35

            X.21 bis V.36

            X.21 bis RS-530

              G.703 (64Kbps 120Ω) Codirectional

Test fa cil i ties: 3c (lo cal loop), 2b (loopback), Re mote Loop, Self Test, Lamp Test,  Data Test,     

            In SVC Test.

Enviromental con di tions: Tem per a ture range -10 to + 55 deg C

            Hu mid ity range 5 % to 95 % rel a tive hu mid ity - non-condensing.

            Air pres sure range 70 to 106 kPa

Power sup ply 110 - 260V, 50/60 Hz

Sup ply re quire ments 10W Max

Di men sions       275mm (L) x 250mm (W) x 55mm (H)

Weight                            2.1 kg  (ex clud ing leads)

All mod els com ply with the fol low ing Eu ro pean di rec tives :  

              EMC - 89/336/EC

            LVD - 73/23/EC                                                                                               

            TTE - 98/13/EC                                                                                                    

and will carry the CE mark as an in di ca tion of this com pli ance.
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