file:///C/MODULAR/Manual .txt

MCDEM
USER
GUI DE

| ssue RC1. 3

file://IC|/MODULAR/Manual.txt (1 of 102) [12/03/02 11:35:28]



file:///C/MODULAR/Manual .txt

CONGRATULATI ONS

You have purchased one of our nodems which will give you many
years of trouble-free operation. The nodens in this series are
m cr oprocessor - based, and incorporate high speed data
comruni cati ons capabilities. They work with conmputers and
term nals equipped with a V24 or RS232C ports for "on-1line"
communi cati on with other conputers. Your nodemis conpletely
compatible with COTT V.21, V.22, V.22bis, V.23, V32 and

V. 32bi s standards, and can operate at port speeds from 300 bps
to 57,600bps (The 288/ 336 versions al so support V.34 nodes and
speeds up to 115.2Kbps). Both auto answer and auto dial are
avai l abl e as normal functions. The nodem supports V.42 &
V.42bis in addition to MNP* (up to classes 4 & 5) for error
correction and data conpression to ensure the nmaxi mum
integrity and throughput for your data.

If you find that technical nmanuals such as this guide are nore
than you can handle initially and want to try out the nodem
Go ahead !!

As it works with nost PCs and terminals you may not need to
read further than this if your software will |ead you through
the procedures required. You won't cause any damage to your
conmput er, nodem or phone if it doesn't work the first tine.
You shoul d however first read the conditions of approval for
connection to tel ephone lines given in Chapter 9.1f this is
your first nobdem and you are new to conputing it could take a
few hours of use before you get the feel of what is required
to nmake it work. It is also recommended you |earn the
etiquettes of nbdem use where you are sharing facilities such
as bulletin boards. (They often restrict access to a certain
anount of tine per day).

* MNP is acknow edged as a trademark of M crocom Inc.
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CHAPTER 1

I NTRCDUCT! ON

There are six nodens in the series covered by this guide:-
Desktop, PC card and PCMCI A format, each with maxi mum
operating speeds of 14400bps or 28800/ 33600bps

Each Mbdemis a comruni cations device designed to work with a
term nal or personal conputer. The nodem operation is based
on ITU V.21, V.22, V.22 bis, V.23 , V.32, and V32bis. The 288/
336 nodel s al so have V.34 operation

The Modem can 'touch-tone' dial tel ephone nunbers and is
approved in the United Kingdom (For details of the BABT
aspects please see Chapter 9.)

Usi ng standard comuands you can instruct your nmodemto dial or
answer calls froma termnal or a computer set up for termna
enul ati on. Program conmands al so all ow you to change your
modem s ef fects and nany operating paraneters. The Modem wil |
reply to each command you send, and will keep you informed of
your nmodem s current state. I ndicators (LEDs) on the front
panel of the desktop Modem provide you with a visual check of
your nmodem s operations.

I nsi de your Mbodem (accessible only by authorised technicians)
a smal| speaker allows you to listen to the status of dialled
call s.

Three nodes of operation, a Conmand Mdde, Fax and Data
Mode, and optional Voice node are supported. These are further
di scussed in Chapter 4.

Oper ati ng Modes

a) Data- In this node your nodem can connect to
bulletin boards, Internet or other service
provi ders for browsing or
upl oadi ng/ downl oadi ng fil es.

b) Fax- In this node, the nbdemis able to send or
recei ve faxes fromany fax machi ne,
provi ded your conputer is equipped
with suitable software

c) Voi ce- Where supported on the modem this facility
all ows the nodemto send or receive voice
calls, provided your computer is equipped
with suitable software

Your Modem i ncorporates an internal speaker which all ows you
to nonitor the dialled calls - you can hear the establishnent
of carrier. The sound depends on the nodul ati on schene (i.e.
V.23, V.34 etc) being used. This enables you to hear a
dialling tone, busy signal, detect and connection probl em and
det erm ne when a wrong nunber has been reached.

St andard Features

The foll owi ng conponents are included in your Modem package.

file://IC|/MODULAR/Manual.txt (4 of 102) [12/03/02 11:35:28]



file:///C/MODULAR/Manual .txt

Bef ore proceedi ng, please confirmfor yourself that all
conponents |isted below are in your package.

Your Mbdem

This User's Guide.

Modem Power Supply (for desktop nmodens)

Line Cord (for connecting nodemto wall socket)

PwbpE
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CHAPTER 2
I NSTALLATI ON

Your Modemis designed for use with PCs, or terminals. This
chapter contains instructions on howto install your npdem
Turn to page 2.9 for instructions on the initial installation
of the PC card nodem

Installation procedure for the desktop Mydem

To install your Mbdem you should conplete the foll owi ng steps:

1. Find a suitable location to place your Mydem

2. Connect your Mddemto your conputer, printer or term nal

3. Connect your Mddemto the tel ephone Iine.

4. Connect your power supply to the nbdemand to a mains AC
outl et.

Locati on

Your Modemis designed to fit neatly on a desk or shelf, and
shoul d be placed near a 220-240V AC power source (such as a
wal | outlet). The length of your RS-232C cable deternmines the
di stance between your nodem and the conputer, printer or
termnal that you wish to interface with.

You shoul d be able to see the LED indicator lights on the
front panel clearly and be able to hear the internal speaker
when dialling calls.

PC Connecti on Requirenents

The foll owi ng conponents are required to connect your Modemto
a personal conputer:

1. An RS-232C or V.24 serial port in the conputer.

2. A cable with a nmal e connector to connect to your
Modem the gender of the connector on the other end
depends on your conputer requirenents. (25 pin
femal e for nost PCs). See Appendix C. for cable
descri ptions.

3. The appropriate software (usually a ' COWS package
or termnal ermulator) to operate the
conputer-to-nodeminterface. (eg. Terminal' in
MB- W ndows)

When connecting your Mbdemto a conputer, printer or termna
not equi pped with a DB-25 connector, you will need to obtain
an adapter cable. See your conputer dealer for the
appropriate cabl e.
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Connection Procedure (To a PC or Term nal)

Conplete the following steps to connect your Modemto a
computer, printer or termnal:

1. Plug the mal e DB-25 connector on your cable into the
connector marked DTE | NTERFACE on the back of your
Modem (Figure 2.1).

2. Plug the other end of the cable into the V.24
connector on your conputer. If you need assistance,
consult the manual which cane with your PC or
contact your conputer dealer

Connection Procedure (to tel ephone line)

Conpl ete the following steps to connect your Modemto your
t el ephone |i ne:

1. If you have not yet provided British Tel ecom PLC
with the information described under BABT
Regul ations (refer to chapter 9) please do so at
this tine.

2. Make sure you have one of the British Tel ecomline
standard jacks (unit 601A).

3. If you are using your nodem wi t hout a tel ephone,
sinmply plug the nodem cable into the wall jack
4. If you want to have your tel ephone connected

al ongsi de your modem connect the tel ephone handset
to the socket on the nodem s rear panel

Connection Procedure (for a tel ephone)

The nodem may share a tel ephone line with a tel ephone. This
facility is only suitable for sinple tel ephones, and the
connection shoul d be made by pluggi ng the connector on the
tel ephone line cord into the socket marked ' PHONE on the
modem s rear panel. Refer to Chapter 9 for points on the use
of this facility.

Connection Procedure (to an AC outlet)

Plug the mains plug into a 220 - 240V AC outlet to conplete
the installation. Wien power has been connected, you should
notice the follow ng

a) The MR indicator on the front panel will illumnate

b) If your PCis connected and ready to conmunicate, the TR
indicator will also be lit.
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LED I ndi cators

The front panel of your Mbdem contains nine LED indicators
whi ch show your current operating status. Fromleft to right,
the indicators are as described in Table 2.2

LEGEND V. 24 S| GNAL MEANI NG FUNCTI ON

VR DSR Modem Ready ON when nodemi s
READY.

TR DTR Term nal Ready ON when your

conputer or
termnal is
sending its DIR
signal .

(@D DCD Carrier Detect ON when your
Modem detects a
renote nodemi s
carrier signal.
OFF when renote
carrier signal is
not detected or
renot e nodem
hangs up.

SD TXD Send Dat a Fl ashes when your
conput er or
term nal sends a
command to your
Modem or when
your Mbdem sends
data to the
renot e nodem

RD RXD Recei ve Data Fl ashes when your
Modem r ecei ves
data fromthe
renote | ocation
or when your
Modem sends data
or responses to
your conputer or
term nal .

HS Hi gh- Speed ON for (V.22 bis)
operation (or
faster) OFF at
300 & 1200 bps
operati on.

AA Aut o Answer ON when your
Modem recei ves an
incomng call and
is set up to
automatically
answer calls .
OFF when set up
to ignore calls
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CH O f - Hook

TST Test

(Regi ster
SO0 val ue set to
0).

ON when your
Modem i s using
the tel ephone
I'ine

(of f-hook) . OFF
when your Mbdem
is not using the
t el ephone line
(on-hook) .

ON when the Mbdem
isin a test
node.

TABLE 2.2 LED | NDI CATORS
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I NI TI AL SETUP

When first configuring the Modem for use with your own system
it is best to put it into a known state by ensuring the
Factory profile is | oaded. This may be achi eved by entering

t he AT&F command. The npst
that will be | oaded are : -

i mportant of the Factory settings

The nost inportant of the Factory settings that will be | oaded

are: -
FEATURE

Term nal type
Term nal speed/data format

Command echo
Fl ow Contr ol
CTS si gnal
DTR si gnal
DSR si gnal
DCD si gnal
Result codes
Connect codes
Di al ling met hod
Aut o- answer
Speaker

Vol umre

SETTI NG

Asynchr onous (&WD).

Auto detect on entry

of AT command.

ON (E1).

RTS and CTS (&K3).

Fol I ow RTS (&RO).

Active (&D2). (&DO on 144 nodens)
Al ways ON (&S0).

Active &Cl. (&CO on 144 nodens)
Ver bose (V1).

Ext ended (X4).

Tone

Enabl ed (S0=2).

ON until connect (M).

Medi um (L2).

Havi ng | oaded the Factory settings and put the nobdeminto a
known state you nmay now proceed to change particul ar settings
as required by your application

GENERAL REQUI REMENTS

Typi cal settings that may be inportant for any type of
application are: -

1) TERM NAL SPEED / DATA FORMAT. By default, the nodem will
automatically work out what speed the PC is using, the
word length and the parity, each tinme it receives an AT
command fromthe termnal. As the Mbdem features a
‘constant speed interface' it does not matter if the PC
port speed is different fromthe line speed. In fact it
is generally nore efficient to run the port at a higher
speed than the intended |line speed. This is particularly
important if you intend to use MNP or V.42 (with or
wi t hout data conpression). As a guide, the port speed
shoul d be at least twice the |line speed when using error
control. Wen using data conpression, the port speed
shoul d be four tines the Iine speed. For instance, when
usi ng the nodem at V. 32bis (14400bps) the port speed
shoul d be 57600.

However, if you intend to operate the PC at a speed

hi gher than 19. 2kbps, it is inportant that your COM port
hardware is a 'buffered - UART' or. If in doubt, run
"MBD fromthe DOS pronpt on your PCto verify the COMV
port characteristics, (any ports identified as '8250
shoul d not be run hi gher than 19200).

2. FLOW CONTROL. Wil st the nodemis default is to use
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RTS/ CTS (hardware) flow control, your particular system
or application may require the use of XON XOFF
(software) flow control. This nmay be sel ected using the
AT&K4 command, or adding &4 to the nodem s
initialisation string.
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CENTRAL SI TE OPERATI ON

1) If your host system echoes user conmands or data AT ANY
TIME, it is essential that you change the '+++ (escape
sequence) by entering ATS2=nn, where nn is an asci
code for a character other than '+ . |If you do not, when
a user types '+++ your nodemw || hang!

2) To avoid being repeatedly disturbed by inconming calls you
shoul d di sabl e the speaker using the ATM) conmmand.

3) As the serial ports on host systems usually echo
characters, you should use ATQLEO to disable Result codes
and prevent character echo. For exanple this prevents
"RING nessages being echoed by the host, which would in
turn prevent the nmodem from answering an inconing call

4) If host systemis activated when the DSR signal is taken
hi gh by the nmbdem then DSR should be set to foll ow DCD.
This is carried out by entering the AT&S2 conmand.

Tel ephone Line Interference

The nodemis supplied with a standard nodul ar jack | ead
permanently fitted to the port marked 'LINE on the rear of
the mbodem  This should be plugged directly into the BT type
600 tel ephone wall socket. |If you are using an associ ated

t el ephone handset this should now be plugged into the socket
mar ked ' TEL' on the rear of the npdem

If you experience tel ephone-line trouble after installing the
Modem di sconnect the nodemfromthe Iine and test the line
for function (i.e. does it dial/answer ?) and quality (i.e. do
you get clear connections ?) using an ordinary tel ephone
handset. The tel ephone conpany is not responsible for

di sturbances caused by non-tel ephone conpany equi prent (the
noden)
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Install ation of PC card version of nbdem

Refer to Chapter 9 'Statutory Information' before attenpting
to install the nmodem card in your PC

i) Ensure that your PCis switched off and renpbve the mains
|l ead fromthe wall socket.

ii) The PC Mbdem nust be installed within your personal
conmputer, consult your PC User Manual for details on how
to install expansion cards. You nust install your
modem board in a free | SA (8-bit) expansion slot.

iii) Wien installing the nodemthe configuration swtches nust
be set to ensure that the modemis conpatible with your
PC. Your computer will probably be equipped with
COML and COW serial ports, in which case the nodem wi ||
have to be set to either COM3 or COM as no two ports
are allowed to have the sanme address. The Interrupt (or
I RQ) nunmber al so needs to be consideredas COML and COMB
generally share R4, and for COM and COM4, it's | RGS.
If you have a serial npbuse on COML, then the nodem shoul d
be set to COWM (factory setting) to avoid using the
mouse's interrupt. \Where the nouse is on COM2, then the
modem shoul d be changed to COVM3 (see bel ow for switch
settings). Communications software generally uses |RX4
for COML and COVB; and | R@B for COW and COWA.

iv) Once installed, the tel ephone jack |ead should be pl ugged
into your tel ephone wall socket. Additionally you may
wish to plug a tel ephone into the socket (marked TEL)
on the rear panel of the nodem

If you are not happy at the prospect of dismantling your
conputer to install the nodem arrange for your dealer or a
qualified engineer, to do it for you.

For exanple, to use conventional interrupt settings for COM
ports, use the follow ng table:-

COML/ | NT4 Al'l switches should be OFF, except 3, 5&7
COVR/ | NT3 2, 5&8
COVB/ | NT4 3, 6 &7
Cova/ | NT3 2, 6 &8
FUNCTI ON SW TCH ADDRESS
COM SELECTI ON SW6 SW6 SwWr SW8

COML (Set |INT4 al so) ON OFF ON OFF  3F8
COWR (Set INT3 al so) ON OFF OFF ON 2F8
COMB (normal |y | NT4) OFF ON ON OFF  3E8
COv (normally I NT 3) CFF ON CFF ON 2E8

I NTERRUPT SELECTI ON

I NT9 (Special software) SWL ON (SW 2, 3, 4 OFF)
I NT3 SW2 ON (SW 1, 3, 4 OFF)
| NT4 SV ON (SwW 1, 2, 4 OFF)
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I NT5 (Special software) SW ON (SW 1, 2, 3 OFF)
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Installing the PCMCI A nodem

On laptop PCs with PCMCI A slots, there are two additiona

devi ce drivers which must run on the PC. In |ogical termns,
these drivers (known as CARD- SERVI CES and SOCKET- SERVI CES)
provide an interface between the hardware (ie. the slot in the
PC) and any comms or fax software running on the PC

If the Lap-top PC has been prepared ' nodemready' by the
manuf acturer, these utilities will already have been
installed/l oaded and you will be able to insert the nmodem and
use it directly.

If you experience difficulty getting a PCMCI A nodemto operate
correctly, these drivers and their configuration should be
checked.

Both drivers are invariably | oaded fromthe CONFI G SYS file.
To date the nodens have been tested with the follow ng types
of driver:-

CARDSOFT PHOENI X  DATABOOK AM CARDZ | BM

Each | ap-top conputer manufacturer generally pre-installs one
of the above, the only exception being | BM which has devel oped
its own drivers.

Lap-top PCs running Wndows-95 are a special case, as the Card
and Socket Services are included within Wndows-95.

Each requires different lines in the CONFIG SYS file to | oad
the various parts. The remai nder of this chapter shows those
whi ch have been found to operate with the nodem In order to
check the CONFIG SYS file, you should type the follow ng at
the DOS pronpt: -

c:> EDIT C\CONFI G SYS

You will then be able to conpare the file with the |ines on
the followi ng pages, and nmake changes where necessary.

Usual ly the drivers have a user interface which can allow the
user to ascertain that a nodemcard is present, details of
this interface are nmenti oned overleaf for each software
driver.

Al'l PCMCI A devices interface to the PC via an area of comon
menory known as the CIS Table. The CIS table holds a series of
operating paraneters including the card' s manufacturer and the
type of card (eg noden), nodel nunber etc

The PCMCI A nodemidentifies itself with 'ROCKWELL' as the
manuf acturer, the nodem type being either RCL44DPL or
RC288DPL.
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CARDSOFT

The following lines are required in the CONFI G SYS: -

DEVI CE=C: \ CARDSCFT\ SSCI RRUS. EXE This line to SOCKET- SERVI CE
wi Il vary depending on the
hardware chips used in the
| aptop's slot.

DEVI CE=C: \ CARDSOFT\ CS. EXE This |ine | oads
CARD- SERVI CES.

DEVI CEH GH=C: \ CARDSOFT\ CSALLQOC. EXE Loads a ' pl ug- and- pl ay'
card manager.

DEVI CEHI GH=C: \ CARDSCFT\ CARDI D. EXE

CARDSOFT has a W NDOAS control panel which allows the user to
confirmcards inserted, identifying manufacturer and nodel
number etc. It is invoked by double-clicking on the icon which
depicts red and bl ue PCMCI A cards.

DATABOCK

The following lines are required in the CONFI G SYS: -

DEVI CEHI GH=C: \ CARDTALK\ TMB240. SYS/ i 0: 240 Loads Socket
services, here
for a DATABOOK
TVMB240 adapt or.

DEVI CEH GH=C: \ CARDTALK\ CTALKCS. EXE Loads Card
Ser vi ces.

DEVI CEH GH=C: \ CARDTALK\ CARDTALK. SYS / SERI AL=4 / COMAI RQ=3 / A

/1 OW / MEMNV /| NOSHARE This line | oads
t he nodem
utility, here
with COM 3.

There is no DATABOOK DCS utility to query card status, but
there is a WNDOAS utility, its iconis a stylised letter 'D
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PHOENI X

The following lines are required in the CONFI G SYS: -

DEVI CE=C: \ PCVB\ CNFI GNAM EXE / DEFAULT

DEVI CE=C: \ PCM3\ PCV5SDB. EXE Loads Socket Servi ces,
in this case for
DATABOOK har dwar e

DEVI CE=C: \ PCMB\ PCMCS. EXE Loads Card Services
DEVI CE=C: \ PCM3\ PCVRMAN. SYS

DEVI CE=C: \ PCV3\ PCMSCD. EXE

Wth the Phoenix suite | oaded, type PCM at the DOS pronpt for

a utility which reads the CIS and identifies the card type(s)
detected in the PC

PHOENI X al so has a WNDOAS utility which allows the user to
confirmcards inserted, identifying manufacturer and nodel
nunber etc. It is invoked by doubl e-clicking on the icon which
depicts a PCMCIA card with a large Arrow on its upper surface.
AM CARDZ

The following lines are required in the CONFI G SYS: -

DEVI CE=C:. \ PCMCI A\ SSVADEM SYS Loads Socket Services,

for VADEM chi pset in
this exanpl e.

DEVI CE=C: \ PCMCI A\ AM CS. SYS Loads Card Services

DEVI CE=C: \ PCMCI A\ PCBE. SYS

DEVI CE=C: \ PCMCl A\ PCMODEM SYS

DEVI CE=C. \ Al CARD29. EXE

There is no AMCARDZ DCS utility to query card status, but
there is a WNDOA5 utility.

| BM

As the IBMsoftware is only designed for |IBM nachines, there
are fewer options.

There is a DOS utility which queries and di splays card status.

On later IBM ThinkPads with the 'plug-and-play' facility,
there is no configuration required.
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W NDOW5- 95

W ndows-95 installations are different fromthe above as
M crosoft include Card and Socket Services within Wndows-95.

The following nethod is required to informthe PC that an
Mb134-LT modemis installed:-

From the Control Panel, select 'Add New Hardware', then NMbdem
Now ensure the nodemis plugged into (either) PCMCI A slot.

I nsert the manual /driver disc and choose the nbdemtype as an
Enhanced Mbdem (PCMCI A type).

The PC will now test the nmodem and identify it as being
present.
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CHAPTER 3
OPERATI ON

This chapter describes the functions which are supported on
the Modem These functions allow you to set your Modemto dial
automatically and al so automatically to answer an incomni ng
call. The Conmmrand and Data operational nodes are al so

di scussed in this chapter, together with control characters,
reset procedures and baud rate options.

Auto-Di al I'i ng

The Modem automatically dials both voice and data calls. Wen
a conpati bl e nodem answers your data call, the Modem
automatically nakes the data connection. |If your software is
able to operate with AT-commands (i.e. it expects a

' Hayes- conpati bl e noden) you can use such commands to dial
calls automatically.

Aut o- Answer i ng

Al t hough the Mbdemis preset to answer calls automatically,
you can disable this by entering the ATS0=0 command (see
chapter 7).

Qper ati ng Modes

Two basi c operating nodes, Command Mbde and Data Mode are
supported on the Modem In Comand Mode you can send keyboard
instructions to the Modemto respond to a variety of dialling
and answering functions. In Data Mdde you can exchange data
across the telephone line with a nodemat a renpte | ocation.
Do not send conmmands when in Data Mdde, as the nodem assunes
everything it receives fromthe conputer or termnal is data
and will send it across the tel ephone line.

Command Mode
The Modem automatically enters Comrand Mode when:
1. You turn on the nodem

2. You touch any key on the keyboard while the nodem
is dialling, answering or training, causing it to hang
up.

3. Either nodemfails to detect the other's carrier
signal, due to a hang up or telephone |Iine noise,
and breaks the data connecti on.
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Command Set s

The Modem supports a conmand set or 'l anguage' for control of
its operation:- AT comuands provide the nodemwi th

' Hayes-conpatibility'. In this command set, all commands are
entered in asynchronous node and each command begin with the
letters AT or at.

Data Mbde + + + Characters

The Modem lets you switch from Data Mdde to Comrand Mdde

wi t hout | osing the data connection to a renote nodem (by use

of the +++ characters). This could be conveni ent when you want
to check or change a setting and then return to sendi ng data.

The foll owi ng procedure shows how to return to Command Mode
wi t hout | osing a data connection which was al ready
est abl i shed.

1. Make the data connection with your Modem - either by
dialling out or answering an incoming call.

2. Wait at | east one second w thout typing anything.
(This wait time is determ ned by Register S12).

3. Type three plus characters + + +. (If you desire,
you can use characters other than + + +. See the
description of Register S2).

4. Wait at | east one second (again set by Register
S12) .

The Modemwi Il respond with an OK and enters Command Mde

whi | e mai ntai ni ng the data connection (unless the renote nodem
di sconnects or drops the tel ephone connection). You can then
use commands to check a setting, change a register value, or
have time to consult a manual. To | eave Command Mbde and
resune sendi ng data, type ATO (AT conmand) and press the
RETURN key.

Alternatively you can ternminate the call by typing ATH and
pressi ng RETURN. The nodem then stays in command node.
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Resetting your Mbdem
1. Turn your Mddem off then on.
2. Type ATZ and press RETURN key.
Ei ther step resets your Modem causing the following to occur:

1. The commands assigned specific paraneters will
return to default val ues.

2. Regi sters SO through S19 return to default val ues.

3. Your nodem goes on-hook if it was off-hook.

4. The | ast-executed command is deleted from nmenory.
5. Your Mbdem renmains in Command Mdde.

6. Your Modem sends you the OK response.

Speed Requi rements (Baud Rate)

When sendi ng commands to your Modem from your PC or termnal,
be sure that the speed of the connection is 300, 600, 1200,
2400, 4800, 9600 or 19200 bps; 38400, 57600 bps or 115. 2Kbps.
Use the appropriate software command to set the transmn ssion
speed of your conputer or terminal to match or exceed that of
the renote system Consult your nanual to see how to set the
speed, it can be set to any conbination of the follow ng

sof tware: -

Dat a: 7 or 8 databits per character
Stop Bits: 1or 2
Parity: Qdd, Even or None (Al so Mark or Space, but

see note bel ow)

The use of Mark or Space parity will be
accepted and transnmitted by the nbodem as

foll ows: -
Ter m nal / Conput er Modem
7-bit + Mark 7-bit None
7-bit + Space 8-bit None
8-bit + Mark 8-bit None
8-bit + Space 8-bit Even

VWhen in 'Direct' or unbuffered node (AT\N1) and your Mydem
connects to another nodem it determines the transm ssion
speed of the rempte systemfromthe carrier signal of the
modem ori ginating the call (this speed could be different from
that currently in use between your term nal and the nodenj.
The Modemwi Il then select an interface speed to match that of
the line (renote nmoden). A connect message show ng the new
speed is firstly issued at the previous interface speed, then
the interface speed changes to the new rate.
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CHAPTER 4
COMVANDS AND RESPONSES

This chapter offers guide-lines to foll ow when sendi ng
commands to your Mdydem and descri bes the responses sent by
your Modemin reply to your commands.

Executi ng Comuands

When your Mobdemis in Conmand Mode (explained in Chapter 3),
you can use your keyboard to send your nobdem a command
Commands are sent in the formof menonics to specify the
requested operation; the Modemw ||l then respond with an
appropri ate response. The remai nder of this chapter describes
how to use each of the command sets to control the npdem

Usi ng AT commands
Use the foll owi ng guide-lines when typing AT conmands:

1. Wth your Modemin Comrand Mode, the letters AT (in upper
or | ower case) must appear at the start of every conmand
I'i ne.

2. Type the command mmenoni cs in upper-case or | ower-case
letters (note that many mmenoni cs are prefixed by synbol s
(e.g.. &\ etc)). Include any parameters required
by the command. The command |ine nust contain no nore
than 127 characters.

3. After typing the conmand(s), press the RETURN key to
execute the command |ine. The nodem sends a response
(often OK) when it executes the command |i ne.

4. Al'ways wait for the OK response before typing the AT
prefix of the next command I|i ne.

5. If you type a character by mi stake you can erase it by
typi ng a backspace

6. You can abort a command |ine at any point by typing CTRL
X
7. You can place nmultiple conmands on a single line by

omitting AT fromall except the first comrand. Spaces nay
be used between comuands to inprove readability.

Your Mbdem saves the | ast executed command line in nenory; you
can then use the A/ or a/ to re-execute that command |ine (see
Chapters 6 and 7). This is the only command not precede with

an AT.

If your command |ine was not executed, or if you did not

recei ve any response, refer to the section on
" Troubl eshooting' in this chapter
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Troubl eshooti ng AT Comands

If your Modem did not execute the command |ine when you
pressed RETURN, check the followi ng itens:

1. Was your nodemin Command Mbde (see Chapter 3)?

2. Did AT appear at the begi nning of the command
line ?

3. Check that the TR LED in ON. This will indicate

that your terminal is active and that the Mdem
is waiting for commands. If the TR LED is OFF
then the nbdemis not expecting to receive
commands or the termnal is not active.

If you received an ERROR response after pressing the RETURN
key, check the follow ng itens:

1. That your equi pment is sendi ng conmands at 300,
600, 1200, 2400, 4800, 9600, 19200, 38400,
57600 (or 115200 for the 288/336 npdem
command |ine contains no nore than

2. That your conmmand |ine contains no nore than
127 characters including AT and any spaces.
3. That the command syntax was correct: i.e. the

correct synmbols e.g. \, & %etc were used, and
that numeric and al pha characters were used
wher e required.

Del eti ng AT Conmands

Use the BACKSPACE key if you make a mi stake while typing a
command |ine. Pressing BACKSPACE del etes the | ast character
you entered. Note that BACKSPACE will not delete the AT
prefi x.

I f necessary, the backspace character may be changed to
anot her ASCI| character by assigning a new value in the S5
regi ster (see Chapter 7).

To delete the entire command line, press CTRL X which will
cause the command line to be aborted.

AT Commands: - Responses

Your Mbdem sends responses in reply to commands from your
keyboard. Responses can appear as words or digits (default is
words). You will most likely want to receive word responses to
moni t or nmodem operation. Certain software packages may require
nuneric responses, use the ATVO command to receive such digit
(numeric) responses. Wrd responses are preceded and foll owed
by a carriage return and line feed. Digit responses are
followed by a carriage return.

Responses can conme from a basic response set or an extended
response set (default). The basic responses do not indicate
the speed of connection. |If you need to know the speed of a
data connection, use the X4 command to sel ect the extended
response set. Table 4.1 on the follow ng page lists al
possi bl e word and digit responses.
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WORD
RESPONSE

X

CONNECT

RI NG

NO CARRI ER
ERROR

CONNECT 1200
NO DI ALTONE

BUSY
NO ANSVEER

CONNECT 600
CONNECT 2400
CONNECT 4800
CONNECT 9600
CONNECT 7200
CONNECT 12000
CONNECT 14400
CONNECT 19200
CONNECT 38400
CONNECT 57600
CONNECT 75TX/ 1200RX
CONNECT 1200TX 75RX
CARRI ER 300
CARRI ER 75/ 1200
CARRI ER 1200/ 75
CARRI ER 1200
CARRI ER 2400
CARRI ER 4800
CARRI ER 7200
CARRI ER 9600
CARRI ER 12000
CARRI ER 14400
CARRI ER 16800
CARRI ER 19200
CARRI ER 21600
CARRI ER 24000
CARRI ER 26400
CARRI ER 28800
CARRI ER 31200
CARRI ER 33600

COWPRESSI ON:  CLASS 5
COVWPRESSI ON: V. 42BI S

COVPRESSI ON:  NONE
PROTOCCOL: NONE
PROTOCCL: LAPM

PROTOCCL: MNP

DAT
RESPONSE

a1 A WNPEFO

»

~

10
11
12
13
14
15
16
17
18
22
23
40
42
43
46
47
48
49
50
51
52
53
54
55
56
57
58

66
67

69
70
77

80

MEANI NG

Conmand |ine executed successfully.
Renote carrier detected.

I ncom ng ring detected.

Renote carrier |ost or not detected.
Command |ine contains error. The
nodem cannot recogni se the conmand.
Renote carrier detected

A di al tone was expected but not
found.

Renote line is busy.

The renote nmodem did not answer the
call, or answered incorrectly.
Connection established at 600bps
Connection established at 2400bps
Connection established at 4800bps
Connection established at 9600bps
Connection established at 7200bps
Connection established at 12000bps
Connection established at 14400bps
Connection established at 19200bps
Connection established at 38400bps
Connection established at 57600bps
V. 23 connection established

V. 23 connection established

Renpte carrier detected at V.21
Renpte carrier detected at V.23
Renpte carrier detected at V.23
Renpte carrier detected at V.22
Renpte carrier detected at V.22bis
Renpte carrier detected at V.32
Renpte carrier detected at V.32
Renpte carrier detected at V.32
Renpte carrier detected at V. 32bis
Renpte carrier detected at V. 32bis
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34

MNP-5 Data Conpression in operation
V. 42bi s Data Conpression in
operation

No Dat a Conpression

No Error Correction Protoco

LAPM (V. 42) Error

Correction Protoco

MNP-4 Error Correction

Pr ot ocol

TABLE 4.1 AT COMVAND RESPONSES
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Modem Control Strings

Conmuni cati ons and Fax software packages generally have
"strings' which are used at different tinmes to control the
nodem oper ati on.

Each string is nade up of selected ' AT' commands, each of
which is described in detail in Chapter 6.

RESET
This is likely to be issued when the software
tries to recover froman unknown state. Usually
simply an ATZ command.

I NI TI ALI SATI ON Its job is to change the nodem from
whatever state it has been left in, to a
known state that is conpatible with your
fax or comrs software. The nodemis very
straightforward wi thout any unusual
features which your software would have to
take account of, so the nobst sinple of
Initialisation strings will be sufficient,
eg AT&F which will select the nodenis
factory defaults.

DI AL Sinply ATD for the nodem range.

HANGUP Use ATH to hangup
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CHAPTER 5
DI ALLI NG

The dialling commands avail able on your Mbdem are detailed in
this chapter.

The Modem is designed to dial automatically (originate)
tel ephone calls without requiring additional or auxiliary
equi prent (such as a tel ephone).

Di al Commands

Table 5.1 is a conplete sumary of avail able DI AL commands and
their functions which are supported on your Mbdem when you are
originating a call.

I nternal Speaker Contro

You can use your Mddem s internal speaker to listen for a dial
tone, busy signal, ringing and carrier

Dialling Procedure and D Comands

The D command instructs your Modemto dial a tel ephone nunber.
An exanple of a typical D al Command m ght be:

AT D 5551212
This command line instructs your Mddemto:

1. Wait the nunber of seconds specified in register S6
for a dial tone (S6 default is 5 seconds).

2. Dial the tel ephone nunber 5551212

3. Wait the nunber of seconds specified in register S7
for the renmote nodem carrier tone (S7 default is 40
seconds).

If the Modem detects the carrier tone within the allowabl e
time, it nakes the data connection and sends a CONNECT
response and enters data node. If the nodem detects the busy
signal and X3 or X4 response set is selected, it goes back
on-hook and sends a BUSY response. If the nmodem does not
detect carrier tone, it hangs up, sends a NO CARRI ER response,
and returns to Command Mode.
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COWWAND SYNTAX
AT FUNCTI ON

D Your Modem dials a nunber in the
ori gi nat e node.

Digits supported are:

0-9

Synbol s # and * (Touch-Tone only)
T Use the Touch-Tone dialling nethod.
; (sem -col on) Return to Command Mode after dialling

! Causes the nodemto perform a timed-break
recall (Hook Flash) at this point in the
dialling operation.

Sone PABX systens allow the caller to
break off froma call and obtain dial tone
once nore (Recall), this is normally used
to facilitate such operations as
transfering a call or accessing specia
functions etc. One nethod of achieving
"Recall' is to break the connection to
line for a specified amount of time hence
"Tinmed-Break Recall'. The break tine can
be set using S29. Check if the PABX
supports this nethod of recall before
attenpting to utilise the ! conmand.

W Causes your Mbdemto wait for dial tone
(for the period specified by register S6).

If a busy tone is detected, your Mbdem

wi Il go on-hook and display a BUSY signal
A keyboard input will subsequently

be accepted and an on-hook will occur with
an K response. An ERROR response wi ||
occur if the Wcommand is not in the dia
string.

NOTE: Only one consecutive Wcomand may
be inserted into a dial string at any one
time.

, (comma) Causes a short pause for 3 seconds
(Contents of S register 8).

=n Dial stored number n, where nis 0 to 1.
TABLE 5.1 DI AL COVIVANDS
The Pause Command

When you wish to dial a call through a Private Branch Exchange
(PABX) you nust first dial an access code (usually the digit
9) to reach an outside line. The , (comm) command instructs
your Modem to pause for up to 11 seconds.
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The use of the , (comma) and the Wcommands shoul d be
restricted to single insertions within a dial string. Longer
del ays can be created by increasing the value of registers S6
and S8. The maxi mum pause permitted is 11 seconds. A typica
Dial command |ine containing the , (comm) command m ght be: -

ATD9, 5551212

whi ch instructs your Mbdemto dial 9, pause, then dial the
remai ning digits.

Return to Command Mode after Dialling

The ; (sem -colon) comand at the end of a command |ine,

i nstructs your Modemto return to Conmand node after
dialling (wthout hanging up). This feature lets you cal

| ocati ons such as tel ephone-order services or banks which
recogni sed Touch-Tone as dat a.

The ; command al so | ets you performvoice calls using your
Modem

Not e: Pressing the RETURN key after typing a command |ine
instructs your Mbdemto wait for a carrier signa
fromthe renote nodem The nbdemreturns to
Conmand Mode and hangs up if no carrier is detected
within the specified time (normally 40 seconds).

Sendi ng Touch-Tones as Data

When calling a service which interprets Touch-Tone as data,
use the comuand sequence in Table 5.2 bel ow as an exanpl e
guide: (The use of * and # codes will be defined by the
servi ce being used).
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COMVAND MEANI NG MODEM
TO BE ENTERED RESPONSE
ATD5551212; Di al tel ephone nunber 555-1212 (03¢

then return for command

ATD123435#; Send |.D. nunber 123435 K
then return for command

ATD1232#; Send password 1232 (@ 1
then return for command

. ATD218* 100#; Send transacti on nunber 218*10# (0 ¢
then return for conmand.

ATH; Hang up (terminate) call. (01
TABLE 5.2 TOUCH TONE COVIVANDS
Auto Dialling Voice Calls

Plug a sinple tel ephone handset into the socket on the rear of
the nodem You can then type the ; command at the end of a
Dial comand |ine when using your Mbdem as an auto dialler

For exanple, typing

ATDT9, 5551212;

and pressing RETURN i nstructs your Mbdemto Touch-Tone (T)

dial and digit 9, pause (,), dial 5551212 and return to
Conmand Mode. When you hear the ringing of the renote

t el ephone through your Mbdem s internal speaker, pick up your
t el ephone handset and send the Hang Up command (type ATH and
press RETURN). Then talk to the person at the other end of the
I'ine.

You could also send a Dial command |ine by omtting the
sem -colon, waiting for the renpote tel ephone to ring then
lifting the receiver and pressing any key.

Cancel ling a Cal

To cancel a call after pressing the RETURN key, press any key
on your keyboard; your Modem t hen hangs up, sends on K
response while dialling, or NO CARRI ER response when waiting
for carrier, then returns to Command Mde.
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Hangi ng Up

At the end of a call, put your Mbdemin Comrand Mode (using
the escape characters if necessary), type ATH and press the
RETURN key. The nmodem then hangs up the call, sends an OK
response and returns to Comrand Mbde.

Your Modem may al so di sconnect a call when the RS232C si gnal
DTR (pin 20) changes. See the AT& command whi ch controls the
use of this feature.

St ored Nunbers

Your Mbdem has the capability of saving 4 tel ephone numbers in
its internal menory. These nunbers are protected fromreset or
power failure so will be available for use even after your
Modem has been switched off. In order to save a stored nunber
use a comrand such as:

AT&Z3 = 5551212

Thi s command saves the tel ephone nunber 5551212 in the third
menory | ocation. The stored number can be recalled during a
dial command with the S command fol |l owed by the nenory

| ocation, e.g. ATDS=3

Manual dialling

Plug a tel ephone handset into the socket on the rear of the
nmodem You can then dial nunmbers with the tel ephone. Wen you
hear the answertone fromthe renote nodem type ATD <RETURN> .
Repl ace the receiver immediately afterwards and the Modem wil |
"take-over' the dialled call.
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CHAPTER 6
AT COMVANDS

Al'l the Mddens' AT commands are described and |isted
al phabetically in this chapter. For conmands with paraneters,
the val ue range and default val ues are al so shown.

The val ue range used shows the variations of selections. The
default val ues take effect when your Modemis issued with the
&F command.

The commands are listed al phabetically by the first '"letter’
of the command mmenoni c.

Not e: Rul es for typing conmmands are provided in Chapter 4.
Your Modem recogni ses commands in both upper and
| ower case characters.

A Manual Answer
Par anet ers: None.
Pur pose: To manual |y answer a call by putting the

Modem of f - hook to generate answer tone and
wait for a carrier.

oj ect: To transfer a voice call to a data call.
After conpleting the voice portion of the
call, the operator types the ATA conmmand

and presses RETURN, and the other
i ndi vi dual types the ATD conmand.

The A command can al so be used to manual ly
answer a call by typing ATA after the
modem has out put a RI NG nessage.

You will receive a CONNECT response if a
data connection is nmade; otherw se, your
Modem hangs up, sends you a NO CARRI ER
response, and returns to Command Mbde.

The Modem wi Il not execute commands which
appear after A on the command |ine;
therefore, type any additi onal commands
before the A conmand.

A Repeat Last Command
Par anmet er s: None.
Pur pose: To re-execute a lengthy conmmand |ine

wi t hout retyping.

hj ect: The A/ conmand instructs your Mbodemto
repeat the |ast-executed line. You need
not type AT or press RETURN when sendi ng
the A/command (as you do for other
commands) .

AT Attention Characters

Par anet er s: Desi gnat es transm ssion speed, character
format and parity.
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oj ect:

Typed in upper or |ower-case letters at
the beginning of a command line to inform
your Mbdem of the transm ssion speed,
character format, and the parity your

equi prent is set for. Executing a conmrand
line without AT at the start, results in
no response at all
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\A

Par anet ers:

Def aul t:

Pur pose

oj ect:

\ Bn

Par anet ers:

Def aul t:
Pur pose

hj ect:

uC

Par anet ers:

Def aul t:

oj ect:

&C

Par anet ers:

Def aul t:

Maxi mum MNP Bl ock Si ze

\A0: Sets the nmaxi mum bl ock size to 64
char acters.

\Al: Sets the maxi mum bl ock size to 128
char acters.

\A2: Sets the maxi mum bl ock size to 192
char acters.

\A3: Sets the nmaxi mum bl ock size to 256
char acters.

\ A3

To set the maxi mum MNP bl ock size O ass 4
and Class 5 operation. This comuand has
no effect on Class 3 and | ower operations,
which Iimt the naxi mum bl ock size to 64
characters.

This command shoul d be used to transnit
smal | er bl ocks of data when conmuni cating
over poor quality tel ephone lines to avoid
retransm ssion of data and i nprove

t hr oughput .

Send Break Signa
1-9 (Non-error corrected |Iinks only)
3
Send break to renote system

The \B conmmand i s equivalent to pressing
the break key on a term nal keyboard. For
standard (non-error corrected)
connections, type a nunber from1l to 9
after this command to indicate how | ong
the mbodemis to provide the break signal
The nunber will be nultiplied by 100 ns
and the break signal provided for that
duration. For error-corrected operation
the break is always 300 nilliseconds.

Dat a Conpr essi on

%0: Di sabl e data conpression
%C1l: Enable MNP-5 data conpression
negoti ati on

%C1

Enabl e or disable data conpression. |If
di sabl ed the nodemwi || operate with error
correction only.

DCD Option

&C0: DCD al ways on
&Cl: DCD on if valid carrier

&C1 (&C0 in 144 nodel s)
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Pur pose: Control use of DCD (pin 8) on the
V. 24/ RS232C i nterf ace.

oj ect: Certain software applications wish to know
when a carrier is present, i.e. nodemis

connected to a renpte nodem The DCD pin
on the RS232C interface is used for this.
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oj ect:

&D

Par anet ers:

Def aul t:

Pur pose:

hj ect:

E

Par anet ers:

Def aul t:

Pur pose:

hj ect:

%E

Par anet er s:

Def aul t:

Pur pose:

oj ect:

D al

The D command is used in conjunction with
the digits 0 to 9, the * and # synbol s,
and the Dial commands (such as T and , see
Chapter 5) to dial a call.

DTR Opti ons

&D0 I gnore DTR

&1 Co to Command State when DTR ON- OFF.

&D2 DITR drop causes nodem to hang-up,
aut o- answer i nhi bit ed.

&D3 Soft Reset when DTR ON- OFF. (=ATZ
command acti on).

&D2 (&D0 in 144 nodel s)

Al'lows control of response to DIR
transitions.

The DTR signal of the V.24 RS232C
Interface (Pin 20 or line control

register for integral nodem) is normally
ON when a ternminal or PCis connected to
your Mbdem and when communi cati on software
i s running.

This command al |l ows special actions to be
taken when the DTR signal goes fromON to
OFF.

Echo Commands

EO: Does not echo commands.
El: Echoes commands.

El.

Duri ng operation, command characters are
echoed to your screen as they are sent to
your Mbdem This permits you to view the
correct, error-free conmand |ine which is
bei ng sent.

Use the EO conmand when your Modemis
connected to echopl e equi pment or host
comput er ports.

Auto-retrain

%€E0: Disable auto-retrain
o&l: Enable auto-retrain

%=l

To allow better adaption to a poor quality
I'ine.

The %1 setting causes the nodemto try
several retrain attenps, if unsuccessful,
the call will be dropped.
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&G

Par anet ers:

Def aul t:

Pur pose:

\G

Par anet ers:

Def aul t:

Pur pose:

oj ect:

H

Par anet ers:

Def aul t:

Pur pose:

oj ect:

Par anet ers:

Pur pose:

Sel ect GQuard Tone

&Q30: di sabl e guard tone
&GlL: As &0
&32: Sel ect 1800Hz guard tone

&&2

The nodem wi || use the guard tone sel ected
by the paraneter supplied. A ways use &=
for operation in the UK

Modem t o Modem Fl ow Contr ol

\ Q: Disable nodemto-nodem fl ow control.
\ Gl: Enabl e nbdemt o- nodem fl ow control.

\Q0

Set nodem nodem fl ow control (during non
error-corrected calls connection only.)

The \GL command al l ows the nbdemto
generate and recogni se XOV XOFF characters
for flow control. On an error-corrected
link, the \G setting is ignored.

On Hook or O f Hook

HO: Goes on- hook.
Hl: Goes of f-hook.

HO

On- Hook: This is equivalent to your
t el ephone handset resting on its
hook, i.e. the nmbdemis "hung

up".
O f-Hook: This is equivalent to your

t el ephone handset off its hook,

i.e. the nodemis online using

the tel ephone Iine. The OH

i ndi cator goes ON on the front

panel when the nbdemis

of f - hook.

Usually the default (HO) is used. This
all ows the Mbdemto go back 'on-hook' when
the nodemterm nates a call.

Identification

10: (Send product code).

11: (Send checksum (testing only)).

12: (verify PROM checksum - K
response).

I 3: PROM Devi ce.

14: Modem Capabilities.

To provide information on the nodenis
identity.
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oj ect: This command all ows you to interrogate the

modem to check its firmvare and
configuration codes.
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&K

Par anet ers:

Def aul t:
Pur pose:

oj ect:

\K

Par anet ers:

Def aul t:

Pur pose:

hj ect:

L

Par anet er s:

Def aul t:

Pur pose:

M

Par anet ers:

Def aul t:

Pur pose:

Fl ow Control

&K0: Disable DTE flow control.

&K3: Enabl e Bi-directional RTS/ CTS
interface signals. Mdem uses CTS
line to control data from DTE. DTE
uses RTS |ine to control data from
nodem

&K4: XON/ XOFF. Mbdem uses XOFF character
to stop data from DTE and XON
character to resune transm ssion.
DTE al so uses XOFF to stop nodem from
sendi ng data and XON to resune
transm ssi on.

&K3
Set DTE port flow control.

Ensures that the sanme nethod of flow
control is set on the nbdem and DTE
(term nal device or PC).

Break Contr ol
0-5
\ K5

The \ K conmand det erm nes the action
performed by the nodem when it receives a
break fromthe DTE port, the nodem port,
or froma \B command.

The way in which the nodemreacts to these
options is sumarised in the foll ow ng
tabl e.

Loudspeaker Vol une

L1: Low vol une.
L2: Medi um vol une.
L3: High vol une.

L2

To set the volune level on the integral
| oudspeaker.

Loudspeaker Contr ol

MD:  Speaker OFF.

ML: Speaker ON until carrier detected.

M2:  Speaker ON continuously.

MB: Speaker ON only during answering
phase.

ML

To al l ow nanual control of your Mdenis
i nternal speaker.
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oj ect: If you do not want to use the speaker to
monitor calls, send the M) commmand.

&M Async/ Sync Mbde
Par anet er s: &WD: Direct Asynchronous operation
&ML
&\B: Reserved
Def aul t: &MD
Pur pose: To al l ow sel ection of sync/async nodes and

support automatic dialling in sync node.
Not e that Synchronous nodes are supported
on desktop nodens only.

+MS Sel ect Modul ati on

Thi s extended-format command is avail able only on the 288/ 336(V.34) nodem
It selects the nodul ati on (nmodem nmodem speed) to

be used for future connections. In addition the +M5 command

can enabl e or disable autonode, and optionally specifies the

| owest and hi ghest speeds using extra parameters. The command

format is:

+MB=<npd>, <aut onbde>, <mi n_r at e>, <max_r at e><CR>

Not all subparaneters have to be entered, (enter a comm only
or <CR> to skip the last paraneter). This action will |eave
unspecified paraneters at their current val ues.

Subpar aneter Definitions

1. <mod> = A deci mal nunber which specifies the preferred
nmodul ati on (autonode enabl ed) or the only nodul ation
(aut onode disabled) to use in originating (dialling) or

answering a call. The options are listed in the follow ng
tabl e.
<mod> Modul ati on Possi bl e rates (bps) (see note 1.)
0 V. 21 300
1 V22 1200
2 V22bi s 2400 or 1200
3 V23 1200 (see note 2.)
9 V32 9600 or 4800
10 V32bi s 14400, 12000, 9600, 7200, 4800
11 V34 33600, 31200, 28800, 26400, 24000, 21600,
19200, 16800, 14400, 12000,
9600, 7200, 4800, or 2400
see note 3
64 Bell 103 300 (not UK)
69 Bel | 212 1200 (not UK)
74 V. Fast 28800, 26400, 24000, 21600
19200, 16800, or 14400
Not es:
1. See optional <autonpde> <mn_rate> and <max_rate>

par amet er s
2. For V.23, originate is 75Tx, 1200Rx answer is 75Rx,
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1200Tx.
<mpd> 11 is the default.
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Not es: If you are using software which uses the N and S37=x

commands, then support is provided at 14400 bps and
| ower speeds, in which case the reported +MS
subparameters will be nodified to reflect the N and
S37=x settings. However this method is not generally
recomrended because of the speed |limtation and
because S37 is not updated by the +M5 command.

Exanpl es: -

AT+M5=2 Instructs the nodemto assune V.22bis node
for future connections.

at +me=74 Sets the nodem up as a V. Fast nodem

<aut onobde> is an optional nuneric val ue which enabl es or
di sabl es automati c nodul ati on negoti ati on. The options
are:

0 Aut onode di sabl ed
1 Aut onode enabl ed using V.8 or V.32 Annex A

The default value is 1, which enabl es autonpde. Note
however, there are nodul ations for which there is no
automatic negotiation, e.g. Bell 212 (<npbd>=69)

For <autonode> = 0 (autonode disabled i.e. fixed nodul ation):

a.

If <max_rate> is within the rates supported by the

sel ected nodul ation, the selected rate is that specified

by <max_rat e>.

For exanpl e: +MS=9, 0, 1200, 4800 sel ects V.32 4800 bps
fixed rate.

If <max_rate> is greater than the hi ghest speed supported

by the nodul ation specified by <nmod>, the starting rate

is the highest rate supported by the sel ected

nmodul ati on.

For exanpl e: +M5=9, 0, 2400, 14400 sel ects V.32 9600 or
4800 bps.

To force a specific nodemto-nmodem speed ie. select fixed
node operation, specify the <max_rate> and <nmin_rate>
both to be the sane speed, and <nod> to be the

nmodul ation for that speed. For exanpl e:

+MB=11, 0, 16800, 16800 sel ects V.34 16800 bps fixed node
(no conparabl e S37 conmand)

+M5=9, 0, 12000, 12000 sel ects V. 32bis 12000 bps fi xed node
(same as NO0S37=10)

For <autonode> = 1 (autonobde enabled i.e. automatically
sel ected speed and nodul ati on:

When a call is nmade, the nodens negotiate and connect at
the hi ghest possible rate supported by both nodens. The
schene for this negotiation is either V.8, or V.32bis
Annex A

If <max_rate> is greater than the hi ghest rate supported
by the nodul ati on specified by <mbd>, the npdem aut onbdes
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down fromthe highest rate of the sel ected nodul ation
For exanpl e:

+M5=10, 1, 1200, 24000 sel ects autonodi ng down, starting at
V. 32bi s 14400 bps.
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b. To set the nodem for a wi de range of negotiation
(aut onode), specify the initial nodul ati on and rate using
<mpod> and <mex_rate> respectively. Set <min_rate> to
300bps.
For exanpl e:

+MB=11, 1, 300, 16800 sel ects autonode starting at V.34

16800 bps.
+M5=9, 1, 300, 12000 sel ects autononde starting at V.32bis
12000 bps.

3. <min_rate> is an optional nunber which specifies the

| owest rate at which the nodem may establish a
connection. The value is deciml coded, in units of bps,
e.g. 2400 specifies the lowest rate to be 2400 bps. The
default is 300 (for 300 bps).

4. <max_rate> is an optional nunber which specifies the
hi ghest rate at which the nbdem may establish a
connection. The value is decimal coded, in units of bps,
e.g. 14400 specifies the highest rate to be 14400 bps.
The default is 33600bps. Note that the nodem
will assume that the <max_rate> will not be greater than
the current DTE (terminal) speed

Reporting Sel ected Options

The user is able to view the selected +MS options by issuing
the foll ow ng conmand:

AT+MS? The response is:
+MB: <nbd>, <aut onbde>, <mi n_r at e>, <nax_r at e>

For exanple, +Ms: 11,1, 300,33600 shows default val ues.

Reporting Supported Options

This command all ows the user to query which possible nbdes are
supported on the nodem the command is: -

AT+MB=? The response is

+MS: (list of supported <nod> val ues), (list of supported
<aut onode> val ues) (list of supported <nin_rate>
val ues), (list of supported <max_rate> val ues)

For exanpl e, +MS: (0, 1, 2, 3, 8, 9, 10, 13, 64, 69, 74),
(0,1) (300-33600), (300-33600)
N Aut onode Enabl e

This command enabl es or di sabl es aut onbde detection. The
paraneter value, if valid, is witten to Register S31 bit 1.
Default is N1. See also +MS for the 288/ 336 npdem

NO Aut onode detection is disabled. A subsequent

handshake wi ||l be conducted according to the
contents of Register S37.
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N1 Aut onode detection is enabled. A subsequent

handshake will be started according to the contents
of Register S37 or, if S37 is zero, starting the
hi ghest speed supported on the nodem
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\'N Error Correction Operating Mde

Par anet er : \'NO: Standard operation (non error-corrected,
buffered data).

\'N1: Direct operation (non error-corrected,
data not buffered).

\N2: Reliable operation (M\P). If the nodem
fails to negotiate a reliable connection
it will drop the call.

\N3: Auto-Reliable operation (V.42 or MNP). If
the nodemfails to negotiate a reliable
connection it will adopt a standard
connection as fall back.

\N4: Enabl e V42 error correction only.

\'N5: Enable MNP error correction only.

Def aul t: \ N3

Pur pose: To specify which error correction negotiation
will occur after carrier is established.

] On Line

Par anmet er s: None.

hj ect: To return your Modemto Data Mdde after the +++

characters switched it to Command Mbde.
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Q

Par anet ers:

Def aul t:

Pur pose:

oj ect:

&Q

Pur pose:

oj ect:

&R

Par anet ers:

Def aul t:

Pur pose:

Sr?

Par anet ers:

Pur pose:

Suppress Mbdem Responses

Q: Sends responses.
QL: Does not send responses.

Q

To enable or disable the result codes fromthe
nmodem

The Modem sends responses when executing
commands and at other times during its
operation.

If you do not want to receive nodem responses,
send the QL conmand. One such situation is when
a printer is connected to your Modem and you do
not want the nodem responses printed.

Async Operating Mde

Identical to the & command to control the
connecti on nodes al | owed.

See &M

RTS Qperation

&RO CTS follows RTS after delay specified by
S26

&R1: RTS transitions are ignored, CTS al ways
ON.

&RO

This controls how the nopdemw || operate in
synchr onous node.

Read Register r
r = 0-95

To read the value of the nodem s register. The
entire procedure is described in Chapter 7.
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Sr=n

Par anet ers:

Pur pose:

; (Sem col on)
Par anet ers:

oj ect:

&S

Par anet ers:

Def aul t:
Pur pose:

oj ect:

T
Par anet ers:

Pur pose:

oj ect:

&T (Test)

Par anet er s:

Def aul t:

Pur pose:

Set Register r to Value n

r . 0-95
n: 0-255, varies with register

To change the value of an Mdemregister. The

entire procedure is described in Chapter 7.
Return to Command Mode after Dialling
None

Typed at the end of a Dial command line to
instruct your Modemto return to Command Mde
after dialling, wthout going on-hook.

Al ows data to be sent as Touch-Tones to
services such as the tel ephone order service of
banks, which recogni se Touch-Tones as dat a.

DSR Opti ons

&S0 DSR al ways on.
&S1 DSR follows V.24 RS232C Specification.

&S0
Al l ow control of DSR

&S0 may be used for terminals and PCs that
require DSR to be ON permanently.

Touch-Tone Dialling

None
To '"tone' dial the digits which follow T in a
Di al Command Li ne.

Type the T command anywhere, even between
digits in a dial command |line, to cause the
nmodem to tone dial.

Test Mode Enabl e/ Di sabl e

&T0: End Sel f-test node.

&T1l: Local Anal og | oopback.

&T3: Local digital |oopback.

&T4: Grant RDL request.

&T5: Deny RDL request.

&T6: Remote digital | oopback.

&T7: Remote digital with self test.

&T8: Local Anal og | oopback with self test.
&T0 &T4

To enabl e/ di sabl e the self-test node. Full
details of the Self-test and diagnostic
functions are discussed in Chapter 8,

"Di agnostics and Testing ".
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\Y

Par anet ers:

Def aul t:

Pur pose:

oj ect:

&V

Par anet er:

Pur pose:

oj ect:

Wrd or Digit Responses

VO: Digit responses.
V1: Word responses.

V1

To define whether the nbdem responds with words
(e.g NO CARRI ER) or nuneric codes.

V1 is preferred so you can recogni se problens
and remain updated with the nodem s current
operating status.|f your software package does
not handl e character strings efficiently,
either end the VO command or QL command.

Show Profile

& - Di spl ays active profile stored
profile O

&V1 - Di spl ays active profile stored
profile 1

Di splay settings of all paraneters.

Use this command to display the current
settings of your Modem The active profile,
two stored profiles and stored tel ephone
nunbers are displ ayed.
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&W

Par anet ers:

Pur pose:

oj ect:

X

Par anet ers:

Def aul t:

hj ect:

&Y

Par anet er s:

Def aul t:
Pur pose:

oj ect:

St ore Mbdem Profile

&W: Store Profile O
&WM: Store Profile 1

Store active settings in non-volatile nenory.

The Modem al | ows storage of the active settings
(a profile) of inportant paranmeters into two
stored profiles - 0 and 1. These profiles are
stored in non-volatile nmenory so survive power
of f.

Sel ect Result Code Set

X0: Basic result code set (code 0-4).
X1: Extended result code test, displays:
CONNECT

CONNECT 1200

CONNECT 2400

CONNECT 1275

CONNECT 7512.

X2: Extended result code with Di altone detect.

X3: Extended result code with BUSY signal
det ecti on.

X4: Extended response set with BUSY signal and
Di al t one detecti on.

X4

Use basi c responses X0 when the CONNECT
response is suitable for data connection at all
speeds. Send the X1 command when you

require the CONNECT response to include the
connection speed. |If busy and/or dialtone
detection is required use X2, X3 or X4. See
also S register 95 for message enhancenents.

Sel ect Profile

&Y0: Select Profile O
&Y1l: Select Profile 1

&Y0
Sel ect Profile for power up reset.

By default stored Profile O is used after a
reset for the active profile settings. Use
this command to cause Profile 1 to be used.
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z

Par anet ers:

Def aul t:
Pur pose:

oj ect:

&m

Par anet ers:

Pur pose:

oj ect:

Fetch Profile

Z0: Fetch Profile O
Z1: Fetch Profile 1

Z0
Reset your Modemto one of two stored profiles.

Sending the Z command to reset your Mydem
causes the nmodemto:

Hang up (if off-hook).

Regi sters are fetched fromthe sel ected
stored profile.

Del ete the | ast-executed command from
menory.

The user should wait at | east one-half second
after receiving K before sendi ng anot her
command.

St ore Tel ephone Nunber
&Zm = 123456.

To store a tel ephone nunmber in non volatile
nmenory.

A stored phone nunber may be conveniently used
in dialling,e.g. ATDS=2, dial stored nunber 2.

Four nunbers may be stored i.e. m=0 to 3 e.g.
AT&Z2 = 5551212 stores nunber 5551212 in
| ocation 2.

See AT&V to view stored nunbers.
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CHAPTER 7
REQ STERS

The Mddem has Speci al Regi sters which control nmany operating
paraneters. These are known as S-registers. The renmi nder of
this chapter lists the registers which are avail able for user
access. Many other registers are used by the nmodemfor its
operating paraneters, and witing values directly to any
registers (other than those which follow) could result in
unpr edi ct abl e behavi our by the npdem

Readi ng a Val ue

To read the current value of a register, use the Sr? command,
with r indicating the register nunber required. The Mydem
then sends you the decimal value of the register

For exanple, to read the current value in Register SO type:
AT S0?
and press the RETURN key.

003 This value indicates that Modem automatically
answers calls after three rings.

OK  The Mddem conpl eted the command and waits for your
next conmand.

Changi ng a Val ue

To change a register value, use the Sr=n conmand, with:
r: i ndi cating the register nunber (0 - 95), and
n: i ndi cating the new (decinal) val ue.

In the previous exanple, the SO register value was 1 for the
Modem to answer an incoming call after the first ring.

To cause your Mbdemto answer the call automatically after
five rings, type:

AT S0=5

and press RETURN. When your Mbdem executes the comand, it
sends the OK response.

Setting Pointer

The Modem pl aces a pointer at the |ast regi ster whose val ue
was read or changed. The pointer is a shortened access
technique to a chosen register chosen. You can also use the S
command and omt the ? and = to set the pointer without
readi ng or changing value for exanple by typing:

AT SO

and pressing RETURN sets a pointer to the SO register
i mredi ately. You can then read SO val ue by typing:

AT?
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and pressing RETURN, the S command i s unnecessary and is the
register nunber. Simlarly, typing:
AT=8

Changes the value of the SO register to 8.

Note: The pointer remains set at the | ast register you
accessed (Register SO in the above exanples) until you use the
S command to access (and nove the pointer to) a different
register.

Regi ster SO Auto Answer Ri ng Nunber

Range = 0 - 255 (rings)

Def aul t 2 rings

Assigning a value from1 to 255 in Register SO
automatically instructs your Modemto answer incomni ng
calls. A value of 0 disables auto answer.

Regi ster S1 Count Inconming R ngs

The S1 register works only when the SO value is greater
than 0. The value in register S1 adds up with each
incomng ring received by your Modem It clears if no
rings occur within approximately ei ght seconds after the
last ring.You will rarely use the Sl register, but you
can read or set it. |If the telephone does not ring, this
value clears to zero after eight seconds.

Regi ster S2 Escape Character
Range = 0 - 255 (ASC 1)

Def aul t

43 (ASCII +)

Regi ster S2 identifies the decinmal value of the ASCI
characters used to performthe escape feature (described
in Chapter 3).

The default value (decimal 43) is the ASCI|I character +,
al t hough you can change this register to nost values from
0 to 127.Val ues greater than 127 di sable the escape
feature, preventing you from sending a HANG UP command
since you cannot return from Data Mdde to Command Mode
whi | e keeping the data connection. To disconnect in this
i nstance, either the renote nodem nust hang up, or you
nmust de-assert Data Term nal Ready (DTR) on (pin 20) the
Modemi s DTE interface (see AT& conmand).

Regi ster S3 Carriage Return Characters.
Range = 0 - 127 (ASC 1)
Def aul t = 13 (CTRL M

Regi ster S3 identifies the character used to end (and
execute) a comuand |ine, and the character you receive
foll owi ng a nodem response.

Normal Iy, you will want to use the default val ue of 13.
However, you may want to change this value if using
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non- st andard equi prent .
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Regi ster S4 Line Feed Characters
Range = 0 - 127 (ASC 1)

Def aul t

10 (CTRL J)

Register S4 identifies the line feed character output
after the carriage return when receiving word responses
fromyour Mbdem (V1 command).

If you neither want, nor require a line feed character,
you can change the value in this register to select a
nul | character, but you cannot disable |ine feeds.

Regi ster S5 Backspace Character
Range = 0 - 255 (AsC 1)
Def aul t = 8 (CTRL H)

Regi ster S5 indicates the BACKSPACE key character and the
character echoed to nove the cursor back one position

Pressi ng the BACKSPACE key does the follow ng: -

1. Echoes the keystroke to your conputer or term nal

2. Moves the cursor back over the |ast character
ent er ed.

3. Del etes the |l ast character in your Modemis menory.

4. Causes your Mbdemto send an ASCI| space (blank) to
erase the character on the screen. The space noves
the cursor to the next position, with the result the
nodem j ust sends anot her backspace character to back
up the cursor again.

As two extra characters are sent after the backspace, the
response i s somewhat slow. A repeat key on term nals nay
not work properly when used to backspace. A val ue
greater than 32 disables this feature.
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Regi ster S6 Wait Time For Dial Tone
Range = 5 - 6 (seconds)
Def aul t = 5 seconds

Regi ster S6 determines the tine delay your Mddem nmakes
after accessing the tel ephone |ine before dialling the
first digit in the dial command. The delay all ows
time for a dial tone to be provided on the I|ine.

The default of 5 seconds is the mnimumdelay tine. |If
you can assign a value less than 5, your Mddem stil
waits 5 seconds.

You may want to increase the value in this register if
you have trouble receiving a dial tone within 5 seconds.

Regi ster S7 Wait Time For Renote Carrier Sigha
Range = 0 - 58 (seconds)
Def aul t = 40 or 50 seconds dependi ng on nodel

Regi ster S7 determnines the nunber of seconds your Mddem
waits for a remote nodenis carrier signal before hanging
up. The tinmer starts when the nodem conpl etes dialling.

The default delay value is usually enough time. However,
you can assign a value fromO to 58.

NOTE: There is a statutory requirenent that this wait
time does not exceed 59 seconds.

Regi ster S8 Pause Tine for Comma in Dial Commands
Range = 3 - 10 (seconds)
Def aul t = 3 seconds

Your Modem pauses for each comma (,) it encounters in a
Dial command |ine. The comma is generally used when
dialling through a PBX or other special telephone

servi ce.

Regi ster S8 determ nes how | ong to pause for each comma.
The 3 second default value is usually enough tinme for
nmost applications.
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Regi ster S9 Carrier Detect Response Tine
Range = 0 - 255 (x 100mns)
Def aul t = 6 (600ns)
Regi ster S9 sets the carrier detect response tine.

This is the tine taken for a carrier froma renote nodem
to be present on the tel ephone line before the DCD signa
is asserted. S9 nust have a value less than S10 for a
connection to occur.

Setting the register value below 6 mght result in noise
on the tel ephone Iine being confused with a carrier
signal .

Regi ster S10 Carrier Detect Loss Tine

Range = 0 - 255 (x 100ms)

Def aul t 14 (1.4 seconds)

Regi ster S10 sets the carrier detect loss tine. This is
the time taken for an absence of carrier during a
connection with a renote nodem to signify that the
connecti on has ended. S10 nust have a val ue greater than
S9 for a connection to occur.

Regi ster S12 Escape CGuard Tinme

Range = 0 - 255 (x 20ns)

Def aul t 50 (1 second)

Regi ster S12 sets the escape guard tinme (the tine del ay
required both before and after entering the escape
characters). It also determ nes the maxi numinter-
character tine.

The guard time prevents your Mbdem from m sinterpreting
the escape characters as data. |If you assign a value of
0, timng will not be a factor; you will be able to enter
the three escape characters w thout concern for timng
considerations. You nust though still enter the
characters consecutively.

Not e: If you assign small values to this register,
you may be unable to enter the three escape
characters fast enough, be sure to take into
account the tine it takes to send one character
at the current transm ssion speed.

Regi ster S18 Test Ti mer
Range = 0 - 255 (seconds)

0

Def aul t

Regi ster S18 sets the duration of the test nodes. A val ue
of O will cause the test to run continuously.

file:///C)/MODULAR/Manual.txt (57 of 102) [12/03/02 11:35:29]



file:///IC/MODULAR/Manual.txt
Regi ster S25 DTR (off) Del ay
Range = 0 - 255 x 10ms

The nodem i gnores an OFF condition of DIR for a period of
| ess than this register val ue. (Applicable for synchronous
operation only).

Regi ster S29 Hook Fl ash Tine
Range = 5- 9 ( x 10ms)
Def aul t = 5 (50mns)

The nodem wi || go back on-hook for this tine period when
it encounters a ! character in the dial string.

Regi ster S30 Inactivity Tiner
Range = 0 - 255 ( x mnutes)

Def aul t

0 (di sabl ed)

S30 contains the length of time for which it will stay
on-line with no data activity. A value of 0 disables the
Inactivity Tineout feature. When in non-error-corrected
mode, transnit data activity refreshes the tinmer; when in
error-corrected nmode both transmit and receive activity
refresh the tiner.
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CHAPTER 8
DI AGNOSTI CS AND TESTI NG

If failures in a comrunications |ink occur, the Mddem s

di agnostic and test facilities assist you to determ ne the
source of the difficulty. Problens occasionally encountered
are usual ly characterized by slow throughput, spurious
characters or a total inability to comruni cate. Problens can
be encountered in either the local or renpte data term nal
equi pnent, the local or renote nodem or the tel ephone
circuit, and the Modem s di agnostics are designed to help you
find the cause of the problem

Fi ve di agnostic tests are supported on your Mbdem These
tests are:

Local Anal ogue Loopback (V.54 |loop 3), which tests the
conmuni cati ons path between your Modem and | ocal data
term nal equi prent, including Local Anal ogue

with Self Test, which tests your Mddem s stat us.

Renote Digital Loopback (V.54 loop 2), which tests the
conmmuni cati ons path between your data term nal equipnent,
the Modem then tel ephone circuit and a renote nodem

Renote Digital Loopback with Self Test which tests the
circuit with pre-defined data.

Local Digital Loopback, which allows a renote nodem
wi thout renote digital |oopback capabilities to test the
t el ephone circuit.

A To determine if a failure is due to a faulty tel ephone
circuit:
Performthe | ocal anal ogue | oopback with self test. |If

bot h nodens pass this test, but the renote digital

| oopback with self test fails, this is good indication
the tel ephone circuit is at fault. However before
reporting a problemw th the circuit, you should confirm
that there are al so probl ens when operating with a

t el ephone handset .

Not e: Shoul d you experience continuous connection
failures you should report the problem in the
first instance to your nodem supplier.

B. To determine if failure is due to data term nal
equi prent :

Performthe | ocal anal ogue | oopback test. This test wll

verify both the nodem and the data term nal equipnent. If

the | ocal anal ogue | oopback with self test proves

satisfactory, but the |ocal anal ogue | oopback test fails,

this probably indicates the data term nal equipnent is at

faul t.

| mportant Note: Al'l diagnostic tests should be initiated

fromthe Command Mbde with a Standard
(AT\NO) or Direct (AT\Nl) connection.

S18 Test Ti ner
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Regi ster S18, when set to a non-zero val ue, establishes the
durations of your Mddemi s diagnostics tests. Wen a test is
active for a period equal to the value chosen for this
register (from1l to 255 seconds), the nodemw || automatically
halt the test and return to the command state. Loading S18
with zero disables the test timer (factory setting).
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&T1 Local Anal ogue Loopback Test

The Local Anal ogue Loopback Test is used to verify the
integrity of the conmunications path. The test path includes:
your Moddem and the local data term nal equi pnent (see al so,
Local anal ogue Loopback with Self Test, &T8).

The following is an exanple using the Local Anal ogue Loopback
Test. When in the test, the | ocal Modemwi | | echo
characters received fromthe |local data term nal.

The TST LED illunminates when in a test nmode. The TST LED will
briefly extinguish each tinme an error is received when running
self-tests (&T8 and &T7).

The Local Anal ogue Loopback test is also able to be initiated
fromthe V.24/RS-232 interface by the DTE asserting LL on pin
18 (circuit 141). The nodem asserts the Tl signal (pin 25) to
acknow edge the application of the test.

Example 1
Ter m nal AT\ NO&T1 Start test
CONNECT Modem
now i n TEST node
The sil ent hawk Type in test nmessage
caught the sl eepy (Confirmthat all the
chi cken characters are
recei ved correctly)
+ + + Escape sequence
Modem (014 Acknow edges + + +
Term nal : AT&TO End Test
Modem K Test terninates

The test is passed if your Mbdem echoes the test message back
to the local data term nal exactly as it was transmitted.

file:///C)/MODULAR/Manual.txt (61 of 102) [12/03/02 11:35:29]



file:///C/MODULAR/Manual .txt

Note: For the Local Anal ogue Loopback to be performed, with or
wi t hout self test, your Mddem should not have a call
est abl i shed.

&T8 Local Anal ogue Loopback with Self Test

The primary purpose of the Local Anal ogue Loopback with Sel f
Test is to verify the integrity of the nodem |f both nodens
i ndividually pass the test, the Renpte Digital Loopback with
Sel f Test may then be perforned to verify the conplete nodem
to nodem conmuni cati on path. The foll owi ng are exanpl es using
the Local Anal ogue Loopback with Self Test.

Example 1

Term nal : ATS18=0&T8 Start Test

Modem CONNECT Modem now i n TEST node
Term nal : AT&TO End Test

Modem 000 K

Acknowl edgenent

Test perfornmed with no errors.

Exampl e 2

Term nal : ATS18=0&T8 Start Test

Modem CONNECT Modem now i n TEST node
Term nal : AT&TO End Test

Modem o12 12 errors

(01 Acknowl edgenent
Test perfornmed with 12 errors.

Exanple 3: Test tine set to 10 seconds

Term nal : ATS18=10&T8 Start Test
Modem CONNECT Modem now i n TEST node
Modem 000 Ti mer expired

(014 Test compl et ed

Test perfornmed with no errors
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Exampl e 4

Term nal : ATS18=10&T8 Start Test

Modem CONNECT Modem now i n TEST node
Modem 007 Ti mer expired

(014 Test compl et ed

Test perfornmed with 7 errors

&T6 Renote Digital Loopback Test

The Renote Digital Loopback test is used to test the |oca
data term nal equipnent, the local and renpte nodem and the
tel ephone circuit. The test can only be carried out if the
renote nodemis able to respond to V.54 | oop requests. The
renote nodemw || |oop its receive streamback to the |ine and
hence to the |local data station. The |local data term nal can
then conpare the received streamof data with its transmtted
message to verify the connection. |If the data pattern which
is received does not match the information transmtted, then
either the local data terminal, the local or remote nodem or
the tel ephone circuit is at fault. |If this is the case, both
the local and renpte stations nmay individually initiate |oca
anal ogue | oopback tests to further isolate the cause of the
probl em

Note: The Renote Digital Loopback with or w thout self test,
and Local Digital Loopback can only be perforned when your
Modem is connected with a renote nmodem and operating a
non-error corrected call. If not, an ERROR nessage will be
recei ved.

You can initiate the Remote Digital Loopback test by:

1. Establi shing a dialled connection.

2. Returning to the command node by issuing the escape
sequence.

3. I ssuing the &T6 command once in the command st ate.

The | ocal nodemrequests a digital |oopback with the renote
modem t hrough a special CCI TT standard handshake sequence (see
CC TT Reconmendation V.54 for details). The renote nodem
automati cally acknow edges the request if it has been
conditioned to do so. The renpte nodem then | oops the out put
of the nmodem receiver into the input of the nbodemtransmitter
to test the renbte nodemcircuits. See also Renpte Digital
Loopback with Self Test.Your Mydem nay be conditioned to
accept a request froma renote nodemfor a renote digital

| oopback with the &T conmand (factory setting), or it can be
programmed to refuse such a request by issuing the &T5
conmmand.
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The Renote Digital Loopback test is also able to be initiated
fromthe V.24/RS-232 interface by the DTE asserting RL on pin
21 (circuit 140). The nodem asserts the Tl signal (pin 25) to
acknow edge the application of the test.

The following is an exanple using the Renpote Digital Loopback
Test. Assune starting froman on-line state. The local data
term nal equi pment nust be set to expect characters to be
echoed, and your Modemis set to echo commands received from
the local data term nal.

Exanple 1 Test tiner disabled

Term nal : +++ Escape sequence

Modem (014 Acknow edges + + +
Term nal : ATS 18=0&T6 Start test

Modem CONNECT Modem now in test node
Type the test: The silent hawk caught (confirmno errors
Message: the sl eepy chicken in 'echoed nessage)
Term nal : + + + Escape Sequence

Modem (014 Acknow edges + + +
Term nal : AT&TO End test

Modem XK Test term nated

The local term nal equipnent, the local and renote nodens and
the tel ephone circuit are all proved to the OK if your Mbdem
echoes the test nessage back to the | ocal data term nal
exactly as it was transmtted.

&T7 Renote Digital Loopback with Self Test

The Renote Digital Loopback with Self Test is used to test the
| ocal and renote nodem and the tel ephone circuit. Your Mdem
sends a standard test nessage to the renote modem The renote
modem when properly conditioned, |oops its receive stream
back to the | ocal npdem

The | ocal nodem exam nes the receive pattern and i ncrenments an
internal error counter each tinme an error is detected. At the
end of the test, your Modemreturns a three-digit error count
representing the errors accunul ated during the testing

i nterval .

If the error count is 000, both the local and renpte nodem and
the tel ephone circuit test correctly. |If errors were
encountered, you nay want to initiate |ocal anal ogue | oopback
with self test to further isolate the source of the problem

After escaping fromon-line state to command node, you can
initiate the Rennte Digital Loopback with Self Test by issuing
the &T7 command once in the conmand node.

The foll owi ng are exanpl es using the Renote Digital Loopback
with Self Test. Assuming that you start fromthe on-Iline
state with a non error-corrected call established, |ocal data
term nal equi pnent set to expect characters to be echoed, and
Modemis set to echo commands received fromthe | ocal data
term nal .

Exanple 1 Test Tiner D sabled

Test performed with no errors:
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Term nal : +++ Escape sequence
Modem (014 Acknow edges + + +
Term nal : ATS 18=0&T7 Start test
Modem CONNECT
Term nal : AT&TO End test
Modem 000 No errors

(01 Acknowl edgenent
Exanmpl e 2
Term nal : +++ Escape sequence
Modem (014 Acknow edges + + +
Term nal : ATS 18=0&T7 Start test
Modem CONNECT
Term nal : AT&TO End test
Modem 001

(01 Test completed with 1

error

Exanpl e 3 Test timer set to 10 seconds

Term nal : +++ Escape sequence
Modem (014 Acknow edges + + +
Term nal : ATS 18=10&T Start test
Modem CONNECT
Modem 000
(01 Test conpleted with no
errors:
Exanmpl e 4
Term nal : +++ Escape sequence
Modem (04 Acknow edges + + +
Term nal : ATS 18=10&T7 Start test
Modem CONNECT
Modem 019 Ti mer expired
(01 Test conpleted with 19
errors

Note: An error count of 255 indicates 255 or nore errors
were detected, or that no synchronisati on was achi eved
with the returned data pattern.
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&T3 Local Digital Loopback Test

The Local Digital Loopback Test is used to | oop the data
streamreceived fromthe remote nodem back to the renote
nmodem The renpte data terminal, by transmtting a known data
pattern to its | ocal nodem and conparing this pattern with
that of the received data stream can verify the integrity of
both the local and renpte nodem (which is not CCITT V.54
conpatible) to engage in a renote digital |oopback test with
your NMbdem

Your Modem nust in the on-line state prior to issuing the test
conmmand.

Example 1

Term nal : + + + Escape Sequence
Modem (01 Acknowl edges + + +
Term nal : ATS 18=0&T3 Start test

Modem CONNECT Loopback ON

When the renote operator notifies you (e.g. by voice
tel ephone) that the test is conplete, you then use the
followi ng command to termi nate the digital | oopback:

Ter m nal : AT&TO End test
Modem (0 ¢ Test term nated

&T4 Grant Renote Digital Loopback Request

Condition your Modemto grant a request fromthe renote nodem
for a renote digital |oopback test (default setting).

&T5 Deny Renote Digital Loopback Request

Prevent your Mbdem fromgranting a request froma renote
digital |oopback test.

&T0 Endi ng a Test

A test may be term nated fromthe command node at any tine by

i ssuing the &0 command to your Modem |If the Local Anal ogue
Loopback or Renote Digital Loopback test are being perforned,

it is necessary to issue the escape sequence to return to the
command node prior to sending the &T0 command. Commands whi ch
follow &T0 in a comand |ine are ignored.

file:///C)/MODULAR/Manual.txt (66 of 102) [12/03/02 11:35:29]



file:///C/MODULAR/Manual .txt

CHAPTER 9
STATUTORY | NFORMVATI ON FOR THE MODEMS
The purpose of these nodens is to allow term nals, PCs and

ot her computers to interconnect via the Public
t el econmuni cati ons net wor k.

The nodens are equi pped with the follow ng ports: -

Description of Port Types (PC-card Moden:

Type of Circuit Port Location Port Description

TNV Rear Panel PSTN (NTTP) Line
connecti on

TNV Rear Panel Associ at ed
Handset
Connection

SELV PC Edge Connect or PC Bus and Power

connecti ons

Description of Port Types (Desktop Mden)

Type of Circuit Port Location Port Description

TNV Rear Panel PSTN (NTTP) Line
connecti on

TNV Rear Panel Associ at ed
Handset
Connection

SELV Rear Panel DTE (PO

connection

Do not connect unapproved tel ephone handsets to the Associ ated
Handset connection

Do not operate the nodemin nodes which are not intended for
use outside the UK The UK configuration for the appropriate
commands are ATBO, AT&X and, refer to these comrands in
chapter 6 for nore detail.

These nodens have been approved for use with direct exchange
lines and compati bl e PABXs. The user should be aware that it
i s the nodem and not the host which has been approved.

Ri nger Equi val ence Nunber (REN)

REN is a value given to all apparatus which can be connected
to the PSTN

The REN is used to cal cul ate the nunber of pieces of apparatus
whi ch may be connected sinultaneously to a single PSTN |ine,

wi thout inpairing the perfornmance of the standard bel

circuit.

The RENs of all simultaneously connected apparatus shoul d not
exceed 4.0 on any single PSTN |ine.

B. T. tel ephones can be assuned to have an REN of 1.0 unless
ot herwi se nmarked.
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These nobdens have a REN of 1.0.
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APPENDI X A
Dat a Communi cati ons For Begi nners

Here is a brief summary of key data comuni cations concepts
that you shoul d under st and.

Equi pnent

Dat a Comuni cations is the exchange of information between two
or nore locations. Typically, one of the locations is a

conmputer and the other | ocations are conputer termnals. In
the case of a PC, both locations - the PC and the host - are
computers. (Fromhere on we'll call it the "termnal", whether

it is a PCor anon-intelligent termnal.)
There are two ways to connect conputers for communi cation

1. "Hard Wre" (sometines called Direct Connect) -- where
the conputer and the ternminal are in relatively close
proximty (within 15 metres). Wth a hard wire
connection the conputers are connected by a cable.

2. Renote, tel ephone or nbdem connection - where the
conputers are connected via a telephone line. A nodemis
needed for this type of connection so that the digita
data can be transnitted over the tel ephone I|ines.

When connection is via a nodem

- The nodem converts the digital data that cones to it from
the conputer into analog (sound) signals that can trave
over the tel ephone |line, and converts the anal og
signals that come to it fromthe tel ephone lines into
digital data that can be received by the conputer.

- Tel ephone lines carry the data, in the formof anal og
(sound) signals, fromone nodemto another. The tel ephone
lines may be standard (switched), |eased, or privately
owned. Tel ephone lines may al so interconnect to "digita
packet" data networKks.

Pr ot ocol s

There are several sets of rules for how to communicate with
the host. Each set of rules is called a protocol. The protoco
determ nes how data is sent across the conmunications |ine
between two locations. The PCis able to communicate with the
host by ermulating (imtating) the protocol used by termnals
normal |y connected to the host.

The signal coming fromthe PC then |ooks like the signal from
any ot her ternmnal

Asynchronous protocols generally transmt the data as it is
entered fromthe keyboard. "Bits" are wapped around the data
to tell the nodemto start (prepare) for the character to
conme, and to stop (and wait) for the next.

Sone protocols communi cate interactively, others transfer
files. When you use an interactive protocol, each character is
transmtted as you type it or when you press RETURN or ENTER
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When you use file transfer protocols, you nust prepare the
data in advance and save it in files on disk, then transmt
themas a batch to the host.

You can use file transfer protocols to send one or a series of
files fromone personal conputer to another. The data in each
file must still be prepared in advance by your word processor,
spreadsheet or dat abase program
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Wth synchronous protocols, the equipnent at both ends of the
communi cations |ine must synchronize with each other before
data can be transnmitted or received. This makes it possible
for the equipnent at the receiving end to distinguish

i ndividual data bits in the continuous stream of data sent by
the equi prent at the other end.

Serial and Parall el
Peri pheral devices can receive data sent in tw ways:

1. Serial data has the bits that represent each character
foll owi ng one after another.

2. Parallel data is sent with all the bits for one character
going in parallel down
different pins on the connector

Nearly all data communication uses serial transfer; this is
al ways so where you use nodens to connect over the tel ephone
net wor k.

Sone conputers cone with serial ports built-in and some do
not. You nust determine if your computer has such a serial
port; check if there is a serial connector on the back of your
machi ne.

If you cannot find this connector on your PC, it is likely
that you will have to buy one separately. For exanple, the |IBM
PC and the APPLE may not cone with an RS-232 port. You may
need to buy add-on cards that provide this facility.

Nearly every ternminal or 'glass teletype' has a DB25/ RS232
connector plus a facility to select various options for the
RS232 serial output.

DTE & DCE

Al so, there are two types of RS-232 connections. One type,
call ed the Data Communi cations Equi pnent (DCE) and the ot her
is called Data Term nal Equi pnent (DTE). It will be necessary
for you to know which type is fitted to your conputer so that
you can purchase or construct the proper type of cable. The
cable will be used to connect your nachine to your nodem

WARNI NG. PCs often use a fenal e DB25 connector as their
paral l el printer connection point. Never connect your nodemto
the parallel printer port of a PC as you run the risk of
damagi ng your equi pnent.
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APPENDI X B
Techni cal Specifications
Characteristic Descri ption
Dat a For mat Serial, binary, asynchronous;

7 or 8 data bits
parity - odd, even, none.

DTE Interface Speed 300, 600, 1200, 2400, 4800,
9600, 19200 al so 1200/ 75.
38400 and 57600

16800, 21600, 24000, 26400,
28800 & 115200 (on 288/ 336 only)

Qper ati ng Modes The operating nbdes are as
fol |l ows:

Manual ori gi nate.
Aut omati c origi nate.

Manual answer.
Aut omati ¢ answer.

Manual dial .

Automatic dial.
Dialling Touch-tone (DTMF) dialling.
Conmruni cati on Mode Full & half duplex on two-wire

swi tched tel ephone channel s.

Vi sual Monitor 9 lights (LED = Light Emtting
(Deskt op versions only) Di odes) to display:

MR = Modem Ready (DSR signal)

TR

Term nal Ready (DTR signal)

CD = Carrier Detect (DCD signal)
SD = Send Data

RD = Received Data

HS = Hi gh Speed

AA = Auto Answer

OH = Of Hook

TST = Self Test Mode

Audi o Moni t or I n-built speaker

Intelligence M croprocessor with integrated
ROM & RAM

Modul ation &

Compatibility I TU V.21 (FSK)
I TU V.22 Mdde A (i, ii) and Mde
B (i, ii, iii, iv) (DPSK)
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I TU V.23 Mde 1 & 2 (FSK)
ITU V.22 bis (QAM

ITU V.32 & V.32bis with or
without Trellis

CaTT V. 34
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Recei ver Dynanic
Range

Transmtter Level

Li ne Synchroni sation

Sel f-test and Loopbacks

Tel ephone Line

REN

Tel ephone Handset

Serial Data Interface
(Deskt op versi ons)

Power Supply
(Deskt op versi ons)

Physi cal Di nensions

Envi r onnent al

Qper ating: -

Rel ative humidity:

St or age: -

Asynchronous signalling rates at
1200 & 2400 are +1% and -2.5%

NOTE:

FSK = Frequency Shift Keying
DPSK = Differential Phase Shift
QAM = (Quadrature Anplitude

Modul ati on

0 to -45 dB full-dupl ex.
-11 dB.

Aut omat i ¢ Adaptive Equalisation
(receiver), Fixed Conprom se
Equal i sation (transmtter)

Modem perfornms Local Anal og &
Di gital Loopback test or Renpte
Di gital Loopback test on command
or fromthe V24/RS-232

i nterface.

600- ohm bal anced di al -up

t el ephone interface neeting
British Tel ecom specifications.
One BS6312 type plug.

1.0

4-wi re 600-ohm bal anced

t el ephone interface neeting
British Tel ecom specifications.
One BS6312 type socket.

25 pin RS232/V.24 interface with
fermal e DB-25 connector on nodem
rear panel, wired as a DCE

Plug--top 240 V AC, 50 Hz,
suppl yi ng 9vVac 700mA

116 mMm wi de x 32 mm high x 170mm
deep (Desktop).

20nm wi de x 106nm hi gh x 135mm
deep (PC Cards).

The nodem nmeets specification
requi renents, when operated
under the foll ow ng conditions:

Anbi ent tenperature: 0 to 40

deg. Cel si us.
80% max. with no condensati on.

Anbi ent tenperature: -20 to +65

deg. Cel sius.
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Rel ative humidity: 95%nax. with no condensati on.
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APPENDI X C
REAR PANEL CONNECTI ONS
V. 24/ RS232

On desktop nodens, the port |abelled V.24/RS232 is a 25-pin
"D socket which provides the main serial interface for
connection to asynchronous term nals or PCs

PI'N S| GNAL ACRONYM DI RECTI ON

2 Transmit Data TxD I nput fromterm nal
3 Recei ve Data RxD Qut put to term nal
4 Request to Send RTS I nput fromterm nal
5 Clear to Send CTS Qut put to term nal
6 Data Set Ready DSR Qut put to term nal
7 Si gnal Ground G\D N A

8 Data Carrier Detect DCD Qut put to term nal
20 Data Term nal Ready DTR I nput fromterm nal
22 Ri ng | ndi cat or RI Qut put to term nal

Conposite connector for mc/speakers or for conbinined earpiece/mc:-

tip m c i nput
1st ring speaker/ ear pi ece out put
2nd ring conmon
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APPENDI X D

Troubl eshooti ng Ti ps

Most of the problens with your nodemw || occur during
installation. Check this carefully.

| MPORTANT: This is not a repair procedure. Mddens requiring
adj ustnents not covered bel ow should be returned to your
deal er for service

WARNI NG Do not rempve the nodemfromits case. The nodem has
no parts within the case that you can service. Rempving the
modem fromits case will invalidate your warranty and approva
to connect.

Sendi ng and receiving data requires nore than a nodem Your PC
is part of a systemthat includes a tel ephone |ine and anot her
conputer system You can sol ve sonme operating problens by
checki ng your prograns and adj usting your nodem - you cannot
sol ve probl ens caused by the tel ephone line or the other
comput er system

The Quick Fix List

You can sol ve nost problens by checking the follow ng things:

Recheck each cabl e, even though you nmay be sure that they are
pl ugged in properly. Do not try to clean jacks or connectors

1. Check to see that all cables connected to the nodem are
securely connected at both ends.

* RS232 cable - connected to the nbdemand to the
correct serial port on your PC or termnal?

* Modem Power cable - connected to the nbodem and the
pl ug pack plugged into the wall power outlet? 1Is
the wall plug switched on?

* Tel ephone cable (the one supplied with the nodem -
connected to the nodem and the tel ephone wall socket

?
2. Check to see that the PC program and the renote conputer

system have each selcted the sane data bit selection
(either 7 or 8 bits) and parity.

3. Check the follow ng:
Does the nodemturn on? Does the MR LED |ight ?

Does it accept any conmands? Does it respond to the "A/"
command?

Does it display nessages?
Does it send or receive data?

Does the problemrepeat, or is it internmttent?
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Can the nmodem continue to process conmands?
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What happens to the command, nessage or data that fails
to work correctly?

What was the |ast correct action just before failure?
What was the | ast screen nessage displ ayed?

Check over what you' ve | earned about the problem Do you
have a nmodem problem - or is it really a problemwth
somet hing el se? You will solve nost problens by checking
all the cables, and by checking the PC program

APPENDI X E

GLOSSARY

anal ogue si gnal - A signal that varies continuously

ASCl |

over tine.

code - Anerican Standard Code for
I nformation Interchange. A standard
way of representing each letter,
nunber, special character and
control character as a 7-bit binary
number .

asynchronous - A nmethod of data transfer that uses

START and STOP bits to separate
i ndi vidual characters within the data
st ream

aut o- answer - The ability of a nbdemto detect

‘ring' signals on the tel ephone line
and t hereby answer incomng calls
wi t hout manual intervention.

aut o-di al - The ability of a nbdemto dia

t el ephone nunbers under software
control and thereby originate

t el ephone calls wi thout nanua
intervention.

baud rate - The termbaud rate refers to the rate

at which a nodem nodul ates the
digital signal for transm ssion. This
rate is often confused with the bits
per second transfer rate though the
two may be different. The termis
taken fromthe nane of Frenchman
Loui s Baudot .

bi nary synchronous
communi cati ons (BSC) - A type of protocol that synchronises

bi t

bot h ends of the comunication |ine,
then transmits binary data across the
I'ine.

- The nane given to the snmallest unit
of information that can be stored in
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br eak -

a conputer. An acronym derived from
binary digit.

This is a signal that is used by
communi cati ng devices to interrupt
normal operation. The signal consists
of a series of 0 bits which nust be
present for |onger than the period of
a normal character.
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British Approval s Board

for Tel ecommuni cati ons

( BABT) - Is the body that is licensed by the
Department of Trade and Industry to
adm ni ster the approval of equipnent
designed for connection to the PSTN
Thi s includes nodens, telephones,
PBXs etc.

buf f er - An area of nenory inside a conputer
or other electronic device that is
used to store data tenporarily.

byt e - Unit of information stored within a
conmputer, usually consists of 8 hits.

carrier signal - A single frequency tone which is
generated by a nmodem during
communi cation to 'carry' the data and
to informthe renote nodem of the
correct speed at which to operate.

Clear To Send (CTS) - A V. 24/ RS232C interface signal that
is generated by Data Conmuni cations
Equi prent to indicate that it is
ready to receive data fromthe DTE to
which it is attached. Used to provide
hardware flow control.

comruni cati ons

sof tware - The termused to describe a program
running on a personal conputer that
allows it to be used as if it were a
term nal connected to another
conput er.

Data Carrier Detect

( DCD) - An RS232C interface signal used by
modens to informthe termnal to
whi ch they are attached that they
have connected to a carrier signha
froma renote nodem

Dat a Communi cati ons

Equi pnent ( DCE) - A termused to describe
conmuni cati ons equi pnment t hrough
whi ch data passes, usually a nodem

data conpression - The generic term describing the use
of various techniques to reduce the
size of a computer file for storage
or transm ssion purposes. MIP5 and
V. 42bi s are both met hods of
conpression that can be incorporated
into intelligent nodens.

Data Set Ready

(DSR) - A V. 24/ RS232C signal that is
gener ated by nodens when they are
ready to comuni cate.
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Data Term na
Equi prent ( DTE) -

Data Terni nal Ready
(DTR) -

downl oadi ng -

A termused to describe

conmuni cati ons equi prent whi ch
either originates data or receives
data for its own use, usually a
term nal .

An RS232C signal that is generated by
DTEs when they are ready to
conmuni cat e.

The process of receiving a file from
a renote information service or
comput er.
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EBCDI C code -

error control -

file transfer
pr ot ocol -

fl ow contr ol -

Ext ended Bi nary Coded Deci nal

I nterchange Code. A code used by |BM
that represents each letter, nunber
speci al character, and contro
character as an 8-bit binary nunber.

A termused to describe the process
of adding extra information to
transmtted data in order that the
recei ver can detect that errors have
occurred and thereby request
re-transm ssion of the affected data.

A protocol that only exchanges di sk
files with the host. This type of
protocol does not allow you to
conmmuni cate interactively with the
host .

A term describing the use of software
or hardware signals to control the
flow of data between two devices.

Al so known as handshaki ng.
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frequency
nmodul at i on -

full dupl ex -

hal f dupl ex -

har dwar e
handshaki ng -

host -

intelligent nodem -

interactive
pr ot ocol -

| nt er nati onal
Tel ecommuni cati ons
Uni on (I TU) -

Kermt -

M crocom Net wor ki ng
Pr ot ocol (MNP) -

An early nodul ati on technique that
uses different signal frequencies to
represent binary data.

The termused to describe two-way
si mul t aneous conmuni cati on

The termused to describe systens
that allow communication in two
directions but not at the sane
tinme.

The use of hardware signals such as
RTS and CTS to provide flow contro
during conmuni cati on.

The conputer that is in control in a
data communi cati ons network. The
host may be a mainframe, mni, or

m cro computer.

A type of nodem which, by virtue of
having its own m cro-processor, can
be controlled by software conmands
fromthe terminal to which it is
attached rather than manual ly by
swi t ches.

A protocol that lets you conmunicate
interactively with the host. In this
ki nd of protocol, part or all of the
contents of the screen display are
sent to the host when you press
RETURN; you do not have to

communi cate with the host by

sending it disk files.

Is the international body that
governs the definition of

standards such as the 'V series, for
use in internationa

tel econmuni cations. Formally CCITT.

An error control protocol devel oped
for use in connecting mcro-conputers
to mai nframes. The protocol has
various |evels and the particul ar

| evel used is determ ned by

negoti ati on when the two devices
connect.

An error control protocol devel oped
by Mcrocom for use on network
systenms but now conmonly used in
nodens.

file:///C)/MODULAR/Manual.txt (85 of 102) [12/03/02 11:35:29]



file:///C/MODULAR/Manual .txt

nodem -

The nane nbdemis derived fromthe
two words, nodul ator and denodul at or
and describes the action of a nodem
during the transfer of data. In
sinmple ternms, a nodem converts

(rmodul ates) digital signals froma
conmputer to produce an anal ogue
signal that can be transnmitted over
the tel ephone system The receiving
nmodem denodul at es t he anal ogue si gnha
to reproduce the digital data that
was originally transmitted.
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parallel interface - A type of interface, such as
Centronics, that pernmits the
transm ssion of data parallel fashion
i.e. two or nore bhits at atinme with
as many wires as necessary for the
nunber of data bits per unit of data
transmtted, usually 8.

parity bit - An extra bit that may be appended to
each character during asynchronous
data transmi ssion to provide a
primtive formof error detection

Pr est el - British Tel ecom s Vi deot ex/ Vi ewdat a
service and the nane of all services
that wuse the BT protocol

Private Automatic Branch

Exchange (PABX) - The termused to describe the centra
control equi prent used to manage
i nternal tel ephone systens.

pr ot ocol - A set of rules for sending and
receiving data on a comuni cations
I'ine.

Public Switched

Tel ephone Net wor k

(PSTN) - This is the technical termused to
descri be the dial-up tel ephone
networks run by British Tel ecom and
Ki ngst on Comuni cati ons.

Request To Send

(RTS) - An RS232C interface signal that is
generated by Data Term nal Equi pnent
to indicate that it has data ready
for transm ssion. Used to provide
hardware fl ow control

Ring Indicator (RI) - An RS232C signal that is generated by
DCEs when they detect an incom ng
RI NG si gnal on the tel ephone I|ine.

RS232 cabl e - Any cable that is wired in accordance
with the RS232 (or |TU V. 24)
standard, which is the worl d-w de
st andard data conmuni cati ons
i nterface standard.

serial interface - A type of interface, such as RS232C
that permts the transm ssion of data
in serial fashion i.e. one bit
after another down a single wre.
O her wires may al so be used to
provide control signals and a return
data path.

si npl ex - The termused to describe systens
whi ch al |l ow communi cation in one
direction only.
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sof t war e

handshaki ng - The use of software signals such as
XON and XOFF to provide flow contro
during conmuni cati on.

start bit - A high bit that is inserted at the

begi nni ng of each character
transmitted during asynchronous
conmuni cation to indicate the start
of that character.
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stop bit -

synchr onous node -

Tel et ex -

upl oadi ng -

Vi deot ex/ Vi ewdat a -

word | ength -

Xmodem -

XOV XOFF -

Ynodem -

Znmodem -

Alow bit that is inserted after each
character transmtted during
asynchronous communi cation to

i ndicate the end of that character.
One or two stop bits may be used.

A method of transmitting data w thout
the use of start and stop bits to
delineate characters within the data
stream Instead, timng information

i s superinposed on the data in order
that the receiving device can
correctly separate incom ng
characters.

A videocast (TV transnitted)

Vi deot ex systemthat generally |acks
the interactive nature or high

vol unme data base aspects of Videotex

The process of transmtting a file to
a renmpte informati on service or
conput er.

On-line interactive col our graphic
information retrieval system Users
conpl ete enquiries by entering sinple
commands and by accepting options

di spl ayed on nenus. Now frequently

|l inked ("gateways") to other conputer
data base systens.

The nunber of data bits making up the
characters transnitted during
asynchronous communi cation. This can
usually be set to 7 or 8 and does not
include the start and stop bhits.

An error control protocol for file
transfer often found in
communi cati ons prograns for

m croconput ers. Files for

transm ssion are split into fixed

I ength bl ocks whi ch are checksumred,
and requests re-transm ssion of the
bl ock concerned if errors have
occurred. See Znodem

ASCI | characters (usually 17 and 19)
whi ch are used to provide software
fl ow control

An error control protocol for file
transfer often found in
conmmuni cati ons prograns for

m croconput ers.

An error control protocol for file
transfer often found in
communi cati ons prograns for

m croconput ers. Simlar to XMODEM
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but nore advanced because it uses
vari abl e | ength bl ocks.
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APPENDI X F

PABXs, & Swi tchboards

1.

Al ways use a direct outside tel ephone line if you can
They are nuch cl eaner, e.g. no operator interrupts,
di sconnects, etc.

If you nmust go through a PABX or Switchboard then you
need to bear these points in mnd:

a) Don't forget to put the "0" or "9" at the front of
the nunber you're dialling, if required.

b) If it takes a while to get an outside line, put in
a delay (comma in the dial string) to nake sure that
you get a line before dialling.

e.g. ATD9, 1234567<CR>.

The comma indicates to the Mbdemthat a pause of
approxi mately three (default) seconds is required.
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APPENDI X G
AT Conmand Sunmary
+ + + Dat a Mbde Escape
A Manual Answer
\A MNP Max bl ock size
0 = 64 Characters
1 = 128 Characters
2 = 192 Characters
3 = 256 Characters
A Repeat s Last Conmmand
AT Attention Characters
\B Transmts Break
1-9 Break | ength in 100ns
units (length can be
specified only on
non- EC cal | s)
%uC Conpr essi on 0 = Di sabl e EC and Dat a
conpr essi on
1= Enabl e MNP negoti ati on
2 = Enabl e V. 42bi s
3 = Enabl e V. 42bis, and
M\P
&C DCD Opti ons 0 = DCD al ways ON
1= DCD determ ned from
l'i ne
*C Renote password (n/a in 288/336 noden).

Enter the renote configuration
password for this nodem

D D al
Dial nodifiers:-
, Pause
; Return to Comand Mode after dialling
T Touch-Tone Dialling
w Wiit for a Second Dial Tone
L Redi al Last nunber
N Di sable 'Call Tone'
&D DTR Opti ons 0 = I gnores DTR
1= Go to Command State
when DTR ON- OFF
2 = Hang-up, Go to Command
St ate when DTR ON- OFF
3 = Power Up Reset when
DTR ON - OFF
E Echo 0 = No Command Echo
1= Conmand Echo
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o%E Retrain 0= Di sabl e auto-retrain
1= Enabl e auto-retrain
F Li ne
Modul ati on 0 = Aut o- node
1 = V.21 (300bps)
2 = i gnored, OK response
3 = V.23 (1200/ 75 bps)
4 = V.22 A/ B(1200bps)
5 = V. 22bi s (2400bps)
6 = V. 32 fall back
(4800bps)
7 = V. 32bi s fallback
(7200bps)
8 = V. 32 (9600bps)
9 = V. 32bi s (12000bps)
10 = V. 32bi s (14400bps)

ATF not supported on 288/ 336 nobdem use AT+MS= instead

&F Restores Factory Defaul ts
0 = Restore Factory Profile O
&G GQuard Tone 0 = Di sabl e Guard Tone
1= Sane as O
2 = Sel ect 1800Hz guard
tone
\G Modem Modem Fl ow contr ol
0= Di sabl e
1= Enabl e (non-EC
connections only)
H On/ O f Hook 0 = Hang up
1= Go of f hook
I I ndentification 0 = Product code
1= Pr e- conput ed checksum
fromfirmare
2 = Fi rmnar e checksum
cal cul ati on and
conparison with
pre-conmput ed val ue -
returns OK or ERROR
3 = Base Firmwnare revision
| evel
4 = Overall |evel of
firmaare
6 = DSP hardware type and
revi sion | evel
&K Fl ow Contr ol 0= Di sable Fl ow Contro
3 = Enabl e RTS/ CTS fl ow
control
4 = Enabl e XON XOFF f | ow
control
5= Enabl e transparent
XON XOFF fl ow control
6 = Enabl e both RTS/ CTS
and XQON/ XOFF
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\ K Break handl i ng
-K M\P- 10 Ext ended Service
0 = Di sable V.42 to M\P
conversi on
1= Enable V.42 to M\P
conversi on
L Vol une 0 = Low speaker vol une
1= Medi um speaker vol une
2 = H gh speaker vol unme
% Shows the Rx signal |eve
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\L

&M

)M

+M5

<nmod>

PO WwWwNEFEO

MNP node

Loudspeaker

Qper ating Modes

M\P- 10 Power

Modul ati on node

=
1

N
1

1 =

Stream node for MNP
connections
Bl ock npde

Speaker off

Speaker ON unti

carrier detect

Speaker ON

conti nuously

Speaker ON only during
answeri ng

Async node 1, AT
commands

Sync node 1, with
async conmand dial i ng
until connection

est abl i shed. Cal
dropped and return to
async when DTR

| ower ed.

Sync node 2, when DTR
is raised, nodemcalls
the first stored
number in nenory.

When DTR goes | ow,
nmodem returns to async
command node

Sync node 3, where DIR
acts as a Tal k/Data
switch. Acall is
diall ed manual Iy, then
DTR is raised to start
handshake/ training
sequence. Mdem hangs
when DTR goes | ow.

Power | evel not

adj usted during link
negoti ati on

Power Level adjusted

(288- nodens onl y)

+MB=<npd>, <aut onbde>, <mi n_r at e>, <nmax_r at e><CR>

Modul ati on

V. 21
V22
V22bi s
V23
V32
V32bi s

V34

Possible rates

300

1200
2400
1200
9600

(bps) (see note 1.)

or 1200
(see note 2.)
or 4800

14400, 12000, 9600, 7200,

4800

33600, 31200, 28800, 26400, 24000,

19200, 16800, 14400, 12000,

9600,

7200, 4800, or 2400

see note 3
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64 Bell 103 300 (not UWK)

69 Bel | 212 1200 (not WK)

74 V. Fast 28800, 26400, 24000, 21600,

19200, 16800, or 14400

Not e
1. See optional <autonbde> <nin_rate> and
<mex_rate> paraneters
2. For V.23, originate is 75Tx, 1200Rx answer is
75Rx, 1200Tx.
3. <nod> 11 is the default.

N Aut onode 0 = No Aut onpde, fixed

1

handshake to Fn command
Aut onode det ecti on enabl ed
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\'N EC Mbde 0 = Buf f ered connection no EC
1= Unbuffered, no EC
2 = Enable V.42 or MNP EC
conection
3 = Enabl e V.42, MNP or non-EC
connecti on
4 = Enabl e V.42 only
5 = Enabl e MNP only
o] On line 0 = Go back online
1= Initiate retrain
Q Responses 0 = Send conmmand responses
1= No responses
90 Shows the Line Quality val ue
0 - 128 0 - 7 = good line
&Q Sync/ Async Mbde
0- 3 See &WD-3
&R RTS/ CTS 0 = CTS follows RTS by delay in S26
1 = lgnore RTS, CTS renains ON
Sr? Reads Regi ster
Sr=n Sets Register to Value n
&S DSR Opti ons 0 = DSR al ways on
1 = DSR follows RS232C specification
\'S Shows active nmodem configuration (144/v32bi s nodem
only).
&T Test Mbdes 0 = End test npde
1 = Local anal ogue | oopback
3 = Local digital |oopback
4 = Gant RDL request
5 = Deny RDL request
6 = Renote digital |oopback
7 = Renote digital with self test
8 = Local analogue |oop with self
t est
\% Responses 0 = Send nuneric digit responses
1 = Send word responses
&V Shows Profiles
w EC Messages 0 = CONNECT nessage indicates the
DTE speed
1 = Mdemreports |ine speed,

protocol and DTE speed when a
connection is nade
2 = CONNECT nessage indicates |line

speed
&W Stores Profile O = Store active configuration as
profile O
1 = Store active configuration as
profile 1

file:///C)/MODULAR/Manual.txt (97 of 102) [12/03/02 11:35:29]



file:///C/MODULAR/Manual .txt

\W Split Speed 0 Di sable split speed
Enabl e split speed and V.23

(sets ATF3) (144 only)

=
1
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X Resul t Codes 0 = Basic result code set (code O -

4).

1 = Principal result codes (0 - 5, 8
- 23)

2 = Principal codes and dialtone
detection

3 = Principal codes with BUSY signal
detection

4 = Extended (0 - 80) codes with
BUSY si gnal and dial tone

det ection
Y Long Space 0 = Disable | ong space disconnect
1 = Enable | ong space di sconnect
&Y Select Profile 0 = Profile O | oaded after hard
reset
1 = Profile 1 | oaded after hard
reset
Z Fetch Profile 0 = Profile O
1= Profilel

&mennnn  Store Nunber 'nnnn' in menory store 'm
mcan be 0 - 3, nnnn can be up to 40
digits
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WORD DAT
RESPONSE RESPONSE
oK 0
CONNECT 1
RI NG 2
NO CARRI ER 3
ERROR 4
CONNECT 1200 5
NO DI ALTONE 6
BUSY 7
NO ANSVER 8
CONNECT 600 9
CONNECT 2400 10
CONNECT 4800 11
CONNECT 9600 12
CONNECT 7200 13
CONNECT 12000 14
CONNECT 14400 15
CONNECT 19200 16
CONNECT 38400 17
CONNECT 57600 18
CONNECT 75TX/ 1200RX 22
CONNECT 1200TX/ 75RX 23
CARRI ER 300 40
CARRI ER 75/ 1200 42
CARRI ER 1200/ 75 43
CARRI ER 1200 46
CARRI ER 2400 47
CARRI ER 4800 48
CARRI ER 7200 49
CARRI ER 9600 50
CARRI ER 12000 51
CARRI ER 14400 52
CARRI ER 16800 53
CARRI ER 19200 54
CARRI ER 21600 55
CARRI ER 24000 56
CARRI ER 26400 57
CARRI ER 28800 58
CARRI ER 31200

CARRI ER 33600

COVPRESSI ON:  CLASS 5 66
COVPRESSI ON: V. 42BI S 67
COVPRESSI ON:  NONE 69
PROTOCOL: LAPM 77
PROTOCOL: ALT 80
PROTOCOL: ALT- CELLULAR 81
REG STER RANGE DEFAULT
SO 0 - 255 (rings) 0

MEANI NG

Conmand |ine executed successfully.
Renote carrier detected.

I ncom ng ring detected.

Renote carrier |ost or not detected.
Command |ine contains error. The
nodem cannot recogni se the conmand.
Renote carrier detected

A di al tone was expected but not
found.

Renote line is busy.

The renote nmodem did not answer the
call, or answered incorrectly.
Connection established at 600bps
Connection established at 2400bps
Connection established at 4800bps
Connection established at 9600bps
Connection established at 7200bps
Connection established at 12000bps
Connection established at 14400bps
Connection established at 19200bps
Connection established at 38400bps
Connection established at 57600bps
V. 23 connection established

V. 23 connection established

Renpte carrier detected at V.21
Renpte carrier detected at V.23
Renpte carrier detected at V.23
Renpte carrier detected at V.22
Renpte carrier detected at V.22bis
Renpte carrier detected at V.32
Renpte carrier detected at V.32
Renpte carrier detected at V.32
Renpte carrier detected at V. 32bis
Renpte carrier detected at V. 32bis
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at V. 34
Renpte carrier detected at v. 34

MNP-5 Data Conpression in operation
V. 42bi s Data Conpression in
operation

No Dat a Conpression

LAPM (V. 42) Error
Correction Protoco

MNP-4 Error Correction
Pr ot ocol
MNP 10 Cel | ul ar Power Pr ot ocol

FUNCTI ON

Ri ng nunmber to auto
answer calls.

file:///C)/MODULAR/Manual.txt (100 of 102) [12/03/02 11:35:29]



file:///C/MODULAR/Manual .txt

S1 0 - 255 (rings) 0 Count nunber of
i ncom ng rings.

S2 0 - 127 (ASC 1) 43 Escape character.

S3 0 - 127 (ASC 1) 13 Carriage return
character.

S4 0 - 127 (ASC 1) 10 Li ne feed character.

S5 0 - 127 (ASC 1) 8 Backspace character.

S6 5 - 6 (seconds) 5 Wait for dial tone
peri od.

S7 0 - 58 (seconds) 50 Wait for renote
carrier period.

S8 3 - 10 (seconds) 3 Wait for dial pause.

S9 0 - 255 (100ns) 6 Carrier detect reponse
time.

S10 0 - 255 (100ns) 14 Carrier |oss reponse
time.

S12 0 - 255 (20ns) 50 Escape guard tine.

S18 0 - 255 (seconds) 0 Test Ti mer.

S25 0 - 255 (seconds) 5 DTR of f tiner.

S26 0 - 255 (10ms) 1 CTS del ay.

S29 5 - 9 (seconds) 5 Hook Fl ash del ay.

S30 0 - 255 (m nutes) 0 Inactivity timer.

S37 bi t - mpped 0 Desi red nodem nodem
speed.

S38 0 - 255 (seconds) 20 Del ay before forced
hangup.

S48 0,7,128 7 V.42 negoti ation
control.

APPENDI X H
Fax Operation

These Mbdens are able to send and receive CCTT G oup 3 fax
i mages.

The fax interface conforns to EIA 578 (Cass 1) and EI A 592

(Cass 2)(certain nodens only). The interface operates at 19200bps
when in fax node. Al nodels are able to negotiate fax speeds

t hrough 14400 (V.17), 9600 (V29), 4800 (V.27ter) and 2400 (V.22bis).

To determine if your nmbdem has the C ass 2 commands, issue the
AT comrand

AT+FCLASS="?
If the nodem s response includes '2', then class 2 is avail able.

In order to take advantage of the fax facilities on the nodem
it is necessary to use an applications package (on your
conputer) which expects a fax nodem confornming to either Cd ass
1 or Cass 2. The applications package will performthe T.30
(fax control signalling and negotiation) and T.4 (fax

encodi ng) tasks, thus allowi ng you to send and receive faxes
fromdirectly froma terninal.

Choose either Cass 1 on you fax applications

package in order to operate with the nmodem Certain

appl i cations packages do not specifically mention class 1 or
2, in which case the Rockwell TR29 interface should be
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sel ect ed.

APPENDI X
Voi ce Operation

Certain of the Modens are able to send and receive voi ce nmessages
when used with a conputer and suitable software

To determine if your nodem has the voice facility, issue the AT command
AT+FCLASS=?
If the nodem s response includes 80, then voice facilities are avail abl e.

The voice command interface conforns to ' Rockwel |’ standard, so ensure
that any voice software which you plan to use is able to operate with
"Rockwel | ' voi ce nodens.
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