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1. INTRODUCTION

1.1 Summary

The Maestro Executive Series modems operate over dial-up or leased lines at:
communication speeds up to 14400 bps, and with data compression enabled can deliver :

effective throughputs of up to 57600 bps. The Executive Series is fully compatible with

‘CCITT V.32 bis, V.32, V.22 bis, V.22 and V.21 recommendations, and Bell 212A and 103 :

maodes.

The Executive Series supports V.42 error-correction and V.42 bis data compression
protocols. The modem also supports MNP classes 2, 3 and 4 error corzection and MNP ciass

5 data compression. It can also operate in non-error-correcting modes,

A Hayes-compatible industry standard “AT” command set is implemented, which’
ensures operation with all popuiar communications software packages. “AT” command’
extensions simpiify the use of V.42, V.42 bis and MNP capabilities. The Executive Series | -
modems provide auto-dial, auto-redial and auto-answer functions, and can operate in both I

synchronous and asynchronous modes.

1.2 Features

CCITT V.32, V.22 bis, V.22 and V.21 operating modes with auto-mode detection
CCITT V.32 bis 14400 bps (144M and 144FM)
.17 14400 bps Group I send/receive fax capabilities (144FM)
Bell 212A and 103 operating modes
V.42 compliant error correction (LAP-M and MNP)
V.42 bis and MNP 5 data compression
Automatic V.42/MNP 4, V.42 bis/MNP 3 negotiation
Asynchronous/synchronous modes
Trhanced Hayes “AT command set
Extended MNP commands
Speed buffering/flow contrel/constant speed interface
Direct mode option (passthrough data path)
Line quality menitor and retrain capability
Programmable speaker volume control
Diagnostics:
- Remote digital loop and remote digital loop self test
- Analogue loop and analogue loop self test
- Digital leop test
- Power-on self test i
144-digit telephone nuraber directory, allowing four telephone numbers (each a o
maximum length of 36 digits) to be stored in NVRAM
Internal card (IBM) and external model options available

1.3 Front Panel LED Indicators

[ AA

Auto-Answer; On when 50 > O else flashes in unison with the incoming RING
signal from the teiephone line,

HS High Speed: This light is on when in Command Mode and the Data Terminal
Equipment {DTE) speed is 4800 bps or higher. When in Data Mode (online), it
indicates that the carrier being received from the distant modem is 4800 bps or
greater.

OH Off-Hook: Indicates that the modem is connected to the telephone line,

DTR | Data Terminal Ready: When lit, indicates the TR line is in the active state.
RTS Request To Send: Used in fiow control. When lit, indicates the DTE is ready to
receive data from the modem.

TxD | Transmit Data: Lights when data is being sent from the DTE.

RxD Receive Data: Lights when data is being sent from the modem to the DTE,

DCD | Data Carrier Detect: Lights when a valid carrier signal is being received from
the distant modem.

CTS | Clear To Send: Indicates the modem is ready to receive data from the DTE.
Used in flow contro! modes.

DSE Data Set Ready: Indicates to the DTE that the modem (the data set) is ready for
operation.

RI Ring Indicator: Indicates that the moder: is receiving a RING signal from the
telephone line side.

™ Test Mode: Indicates that the modem is performing an internal self test, usually
as a result of power being applied or after an ATZ command being received. I
flashing, indicates that there was an error detected during the self test.

El Expansion One: Not operational.

E2 Expansion Two: Not operational.

E3 Expansion Three: Not operational.

PWR | Power: Indicates that power is being applied to the modem.




2. FUNCTIONAL DESCRIPTION

2.1 Automatic Speed And Format Sensing

The Executive Series modem can automatically determine the speed and format of the
data being sent from the DTE. This is done by a “wake-up” string of known characters sent
from the DTE to the modem before every command Hne. The wake-up sequence is “AT” in
upper or lower case followed by any legal command, and ending in a catriage return. Both the
‘A’ and the “T’ character must be entered in the same case, upper or lower.

It is not necessary that commands be entered after the “AF” sequence, but a carriage
retumn must abways be entered at the end of a line.

The speed is determined by the letter ‘A’ or *a’, whilst the format is finalised upon
input of the letter “T” or ‘t’, which is performed at every command line. The modem senses
75, 156, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 and 57600 bps and the following

data formats:

Parity Data Length No. Of Char. Leéngth

{No. of bits) Step Bits {MNo. of Bits)
None 7 2 10
Odd 7 1 10
Even 7 1 10
None 8 1 10
Odd 8 1 11*
Even 8 1 11*

*# ] 1-bit characters are sensed, bui the parity bits are stripped off during
data transmmission in Normal and Error Correction modes. Direct mode
does not strip off the parity bits. ‘

The modem speed senses data with mark or space parity. However, the unit self-
configures to different parity settings as follows:

DTE Configuration Modem Configuraticn
7 mark 7 none
7 space 8 none
8 mark 8 none
8 space 8even
8

2.2 Establishing Modem Connections

2.2.1 Connection Speeds

The possible modem-to-modem connection modes/speeds are V.32 bis 14400 bps,
V.32 9600 bps, V.32 4800 bps, V.22 bis 2400 bps, V.22 1200 bps, Bell 232A 1200 bps, V.21
300 bps and Bell 103 300 bps.

'The ATNx command and the value held in the $37 register determine whether the
Executive Series will allow only particular connections, or automatically detect a remote
modem’s desired connection, See the detailed section on “AT” commands for further
information.

2.2.2 Automode Detect

Automode detection is enabled by the ATNL command, and allows the Executive
Series to connect with another moderm that is configured for differing connection modes.

The originating Executive Series moden waits for the answering modem to generate an
answer tone. Depending on the type and fength of tones generated by the remote, answering
modem, the Executive Series will automatically determine whether to attempt a V.32 bis
14400 connection, or to fall back immediately to V.32 9600, From V.32 9600, the modem
attempts a V.22 bis 2400 connecdon. If a valid V.22 bis or V.22 1200 carrier is not detected,
the Executive Series then automatically falls back to V.21 mode. ¥ carrier is still not detected,
the modem hangs up.

An answering Executive Series modem generates a V.32 bis answer tone and attempts
a 14400 bps connection. If a 14400 connection is not achieved, the modem will train down
through 12060, 9600, 7200, 4800, 2400 and 1200 bps. If a valid carrier is not detected, the
modem will then attempt a V.21 300 connection as a last resort after which, if carrier is stiif
not detected within the remainder of §7 seconds, it hangs up.

2.2.3 Modem Handshaking Protocol

An abort call timer is initiated when the last digic is dialled and is reset when the
Executive Series detects either answer tone or busy. If neither tone is detected during the time
specified in the 87 register (default is 50 seconds), the call attempt is aborted. If the abort
fmer expires before the munber of rings specified in the S1 register (default is O rings) has
occurred, the call is also aborted.

2.2.4 Phone Number Directory

The Executive Series modems contain four telephore munber entries in a directory that
is saved in the Non-Volatile RAM (NVRAM). Each entry has ore field for the dial swing
which can be up to 36 characters in length. The four entries are accessed using the AT&Zn=x
and ATDS=n commands.



2.3 Data Mode

Datz mode exists when a telephone-line connection has been established between two
compatible modems.

2.3.1 Constant Speed Interface (Wormal Mode)

Constant speed mode allows the Data Terminal Equipment (DTE) to send and receive
data from the modem at a speed that differs from that of the speed of the physical, or modern-

to-modem connection.

Constant speed is implemented by using buffers to hold data within the modem until the
DTE or the distant modem is able to accept data. The data is stored in two buffers; the
terminal buffer which holds data received from the DTE, and the modem buffer which holds
data from the distant moderm for transmission to the DTE.

Constant speed in the Executive Series allows telco speeds of 14400, 12000, 9600,
4800, 2400, 1200 or 300 bps with DTE speeds from 300 bps through to 57600 bps,

2.3.2 Flow Control

Flow control is the process by which the DTE and moedem interact with each other
such that the respective buffers do not overflow. There are two dusa paths which require flow
control and each path has flow control options that can be selected. The Executive Series
supports both hardware (RTS/CTS) and software (XON/XOFF} flow control.

DTE To Modem Flow Confrot

The first path is between the DTE and the modem. If the speed of the connection
differs from that of the DTE, then flow control must be used to ensure data integrity.

1. XON/XOFF Flow Control. When receiving data from the DTE, the Exccutiv§ Seri.es
sends the XOFF character (13H) to the DTE when the terminal buffer is nearly ful_l. This point
is known as the “high water mark”. When the terminal buffer empties to a point called the
“low water mark”, the modem sends the XON character (1 1H) to the DTE to allow the buffer
to fill.

When transmitting data to the DTE, the modem reacts to flow controi. cljlara_cters from
the DTE by stopping ransmission if an XOFF is received, or restarting transmission if an XON
is received. ‘ ’

XON/XOFF flow control is enabled with the AT&K4 command, or for transparent

flow control with the AT &KS command.

Note: XON and XOFF characters are transmitted and detected according to the .

format that was sensed during speed and format detection.
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- 2. RTS/CTS Flow Control. The Executive Series modem controls the CTS output. When
CTS is OFF, the DTE is prevented from sending data to the modem. When CTS is ON, the
DTE can send data. When RTS is OFF, the Executive Series will not send data to the DTE.
When RTS is ON, the modem is permitted to send data to the DTE. RTS/CTS flow control is
enabled by the AT&K3 (factory default) command.

Modem To Modem Flow Control

The second data path is between local and remote modems over the telephone line.
When receiving data from the remote modem, the Executive Series modem sends the XOFE
character to the remote modem when its buffer reaches the high water mark. When the
modem buffer empties to the low water mark, the Executive Series sends the XON character
allowing the buffer o cormence filling once again,

When transmitting data to the remote modem, the Executive Series reacts to these flow
control characters from the remote modem by stopping transmission if an XOFF is received, or
“by continuing transmission upon receipt of an XON character,

XON/XOFF flow control cannot be used between modems during MNP sessions. In
this case, flow control is accomplished by credit allocation internal to MNP,
Buffers

The terminal and modem buffers each contain 1250 bytes. The high water mark is

reached when the buffer 15 70% full (875 characters) and the low water mark is reached when
the buffer is 8% full (100 characters),

2.3.3 Escape Sequence Detection

The 82 register holds the decimat value of the ASCH code used by the modem for the
escape character. The factory defanlt character is a “+” (82=43). Detection of the escape
sequence can be disabled by setting the 82 register to a value greater than 127,

When the escape sequence i3 executed, the escape characters are also transmitted to the
telephone line in all modes. The escape sequence (+++) is only applicable in online data mode,

2.3.4 Break Detection

The Executive Series can detect a BREAK signal from either the DTE or the remote
modem. The AT\Kn command determines the modem response to a received BREAK signal.
A BREAKX is caused by a string of continuous start bits approximately 300 milliseconds long,
or by the Link Attention PDU in MNP.
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2.3.5 Direct Mode

The Direct mode allows data to be transmitted and received directly from either tHe .

DTE or the remote modem. - Direct mode is selected with the AT&Q0 or AT\NI command
When operating in Direct mode, no flow control characters are recognised or

transmitted, and the Executive Series cannot execute MNP sessions. The purpese of the
Direct mode is to make the modem “dumb” for compatibility with other older style modems.

2.3.6 Telephone Line Monitoring

The Executive Series modems monitor the telephone line and take the described actions
when the indicated conditions occur.

Loss Of Carrier - ' Tf carrier is not detected for the period of tdime specified in the
S10 register, the modem disconnects from the line.

Receive Space Disconnect - I optioned by the ATY0 command, the modem disconnects
after receiving 1.6 + 10% seconds of continuous SPACE.

Send Space On Disconnect - If optiened by the ATY0 command, the modem sends 4 + 10%

seconds of continuous SPACE if the DTR goes OFF or if ATH
is received from the DTE..

2.3.7 Retrain

At 2400 bps or greater when the automatic adaptive equaliser cannot compensate for.
line changes, a modem can lose synchronisation with the received line signal. I this decurs. .
retraining may be necessary to recover frora the condition. The need for a retrain depends on” >0

the type of connection.

Error-Correction Connection (MNP, V.42). The Executive Series initiates a retrain ¥ any : B
individual frame is retransmitted 3, 6 or 9 times. The modem initiates a retrain before ...

atiempting the fourth, seventh or tenth re-transmission.

2.4 V.42 /V.42 bis

V.42 supports two methods of error correction: LAP-M and as a fallback option, MNP
4 (see Section 2.5). The Executive Series uses negotiation techniques to deg::mxir; d
establish the error correction protocol to be used between the modems. This tec;ﬁan
involves two phases: detection and negotiation. In the detection phase, which Occquc
imenediately after the establishment of the modem handshake, the communi,cadng modeuni:
excha.nge a sequence of detection patierns to verify that both sides support the error-correction
technique. In the negotiation phase, which follows the detection phase, the communicatin
modems exchange configuration information regarding data compression methods to be used ¥

I th.e detection phase fails, or negotiation does not achieve the desired connection type
the Exf:cunvc Series can hang up, fallback to MNP, or fallback to a standard non-ex?rgr:-
correcting alsynchronous mode. The desired action is determined from the information held in
the 836 register. Since MNP does not support a detection phase, the selection of MNP 4 must
be made as a forced fallback with registers $48 and §36.

The following S registers are used for V.42 LAP-M operation:

836 -- V.42 Negotiation Fallback

546 -- Protocol Selection

S48 -- V.42 Negotiation Action

582 -- Break Handling

586 -- Connection Failure Cause Code

Three additional “AT” commands allow selection of V.42 bis (RTLZ) negotiaton

parameters, {.e., maximumn string length, dictionary size, and compression direcsion:

%8n -- Maximum String Length
%Dm -- Dictionary Size
%Mn-- One/Two-Way Compression Mode

These commands are described in more detail in later sections.

Normal or Direct Connection. When error-correction is not being employed, the Executive
Series continuously monitors the line quatity. If the quality becomes unaccepiable, the modeim
initiates a Tetrain. It continues to try to retrain until an acceptable commection is achieved; an®
event that causes telephone line disconnection occurs (carrier detect loss timer intervention;:
inactivity timer, DTR drop, or commanded disconnect); or if three consecutive unsuccessful:- "
Tetrain attempis OCCur. R S

2.3.8 Synchrenous Data Mode

The Executive Series can establish a synchronous connection by following one of the’
methods described in the AT&Mn or AT&Qn command. Once the modem completes the. -
physical handshake, it enters the synchronous data mode. During synchronous data mode, the :
inactivity timer is inoperative. -

12
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2.4.1 S Registers 582 - Break Handling Options

LAP-M specifies three methods of break signal handling: “in sequence”, “expedited”

8§36 - V.42 Negotiation Faliback " - . .
and “destructive”. The break handling options for LAP-M are selected with register §82

- Register $36 specifies the action to take when the desired connection cannot be made

The options are: 582=3 Expedited: Modem sends a break immediately; data integrity is

maintained both ghead of and after the break.
582=7 Destructive: Modem sends a break immediately; data being
processed by each modem at the time of the break is destroyed,
882=128 In sequence: Modem sends a break in sequence with any
transmitted data; data integrity is maintained both ahead of and
after the break.

§36=0 Modem: hangs up.

536=1 Meodem stays on-line and & Direct mode connection is established.

536=2 Reserved.

536=3 Modem: stays on-line and a Normal mode connection is established,

$36=4 If 548 is 128, then an MINP connection is attempted; if it fails, the
modem disconnects.

§36=8 If 848 is 128, then an MNP connection is attempted; if it fails, a
Direct mode connection is established.

$36=6 Reserved.

S36=7 If 548 is 128, then an MNP connection is attempted; if it fails, a
Normal mode connection is established.

$86 - Connection Failure Cause Code

_ When the modem issues a NO CARRIER response message, a failure code is written to
register S86. 586 records the first event that contributes to a NO CARRIER message. The
result codes stored in S86 are:

These fallback options are initiated immediately on connection if register 548=128. S86=0 Normal disconnect, no error occurred.
586=4 Loss of carrier.
§36 can be used in conjunction with S48=128 to force an MNP connection. For S86=5 V.42 negotiation failed to detect an error-correction modem at
example, if $36=5 or 7 and 848=128, an MNP connection will be negotiated. the other end.
586=6 Other error correcting modern did not respond to feature
846 - Protocol Selection negotiation message sent by Executive Series,
586=9 The modems could not locate a common protocol.

586=12  Normal disconnect initiated by the remote modem.

886=13  Remote modem does not respond after 10 re-transmissions of the
same message.

586=14  Protocol violation.

The following actions can be selected with the 546 register:

S46=136 Execute LAP-M protocol with no BTLZ compression.
846=138 Execute LAP-M protocol with BTLZ compression.

In addition to BTLZ (V.42 bis), the Executive Series also implements MNP 5 data = - 1
compression. BTLZ is used only with LAP-M; MNP 5 is used only with MINP 4. This method '
is by far the most preferred and compatible implemensation of V 42 bis and V.42 protocols..

548 - V.42 Negotiation Action

The negotiation process determines the capabilities of the remote modem. Hchirer-,_:'_'. -
when the capabilities of the Temote modem are known and negotiation is unnecessary; this.
process can be bypassed if desired. The following options are selectable using register 548:

548=0 Disable negotiation; by-pass the detection and negotiation " i
phases; and proceed with LAP-M, IS

S548=7 Enable negotiation.

§48=128 Disable negotiation; by-pass the detection and ne gotiation o
phases; and proceed at once with the fallback actions specified . Bor
in $36. This option can be used 1o force MNP, S

14 ‘15




2.4.2 AT Commands

ATWn - Negotiation Progress Reporting

The ATW1 command enables the following additional negotiation progress messages:

Number Yerbose Connection Indicated
7 PROTOCOL: LAP-M V.42 LAP-M
81 PROTOCOL.: V.42B18 V.42 LAP-M with BTLZ

The ATWO command disables these messages.

AT%Sn - Set Maximum String Length (BTLZ)

Sets the maximum number of characters that can be compressed into one token, The
default is 32 characters.

AT %Dn - Set Dictionary Size (BTLZ)

Sets the BTLZ dictionary size.
Commuand Dictionary Size
% D0 512
% D1 1024
% D2 2048
%D3 4096

When cne-way compression mode is selected (AT %ML or AT%M?2), the local and
remote modems must be co-operatively configured, I.e., one must be set for one-way encode
and the other for one-way decode. Ewven though enly four options of dictionary size can be
selected by the host, the modem can negotiate for any dictionary size including non-power-of-
two values from 512 to 4096 entries. Dictionary size up to 2048 entries is allowed for both

one- and two-way compression, A dictionary size larger than 2048 entries is allowed for one-

way compression only.

AT %Mn - Set One/Two-Way Compression Mode

Seiects the one/two-way compression mode when using BTLZ compression.

AT%P - Cleér BTLZ Dictionary

This command resets the BTLZ encoder dictionary and simuitancously sends a
command code to the remote modem to reset its BTLZ decoder dictionary.
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2.5 Microcom Networking Protocol (MNP)

MNP is a data link protocel that uses error detection algorithms to ensure data integrity.

2.5.1 Compatibility

The Executive Series supports MNP classes 2 through 5. Class 5 uses a data
compression algorithm to increase data throughput and is enabled by the AT % C1 command.

The AT commands and S registers applicable to MNP are:

Comnmand Function
AT%Cn Compression Control
AT&On Enable Error Correction Mode
ATWn Negotiation Progress Reporting
AT\An Maxirmum MNP Block Size
AT\Kn Break Cortrol
AT\Ln MNP Block Transfer Conirol
AT\Nn Operation Mode Control
ATVO Originate Relizble Link Control
AT\Tn Inactivity Timer Control
AT\U Accept Reliable Mode Control
AT\Y Switch To Reliable Mode
AT\Z Switch To Normal Mode
836 Negotiation Failure Treatment
538 Delay Before Forced Hang Up
840 MNP Bit-Mapped Options
541 MNP Bit-Mapped Options
17



2.5.2 MNP 3-Way Handshake

When establishing the MNP 3-way handshake, the originating modem sends the first
Link Request Protocol Data Upit (PDU). The answering modem responds by sending a Link
Request PDU back. The originator then responds with a Link Acknowledge frame to
complete the MNP handshake.

Establishing MNP Connections

The Executive Series may be configured to execute the MNP handshake before or afer
a telephone-based comnection has been established. The AT&QS, AT\NZ, or AT\N3
command may be used to configure the modem before the connection.

To enter MNP after a telephone connection in either Direct or Normal mode, use the
ATVO, AT\Y, or AT\U command. These three commands have no effect once the 3-way
handshake has been completed.

At completion of the MNP 3-way handshake, the Executive Series returns a connect
message according to the ATWn command setting. MNP can only operate &l conmection
speeds of 1200 bps or greater.

2.5.3 MNP Data Mode

After establishing the MNP connection, the Executive Series performs all of the
functions required during the Normal data mode with the following differences:

1. Retrains are performed as a result of retransmission rates (See Section 2.2.7).

2. When in command mode during an MNP connection as a result of the escape
sequence {-+++), the Executive Series continues to accept data and
acknowledge frames. The data is stored until the modem enters the data mode
and is then delivered to the DTE. In non-MNP mode, any data received while
the modemn: is in command mode is lost. ’

MNP Class 5 Data Compression

This MNP mode may be enabled or disabled by using the AT%Cn command. If the
Executive Series establishes a Class 5 connection, it avtomatically increases its throughput by
compressing deta into tokens before transmitting to the remote modem, and decompressing
encoded received data before passing it on 2o the DTE. The AT%C1 command has no effect
if an MNP connection has already been established, except to configure the moderm for a future
MNP Class 5 handshake attempt.

18

Programmable Inactivity Timer

' The Executive Series can determine the length of time it will wait prior to
chscolnnecting when no data is sent of received. In MNP mode, this activity timer is reset when
data is either received from the DTE or is received from the distant modem in the form of &
Link Transfer PDU. This timer can be set using the AT\Tn command where n represents a
value between 0 and 90 minutes.

Pata Transfer

MNP. may be operated in either block or siream mode. In stream: mode, MNP sends
data frames in varying lengths depending on the amount of time between characters corriing
from the DTE. The mode is selected by the AT\Ln command.

I[} b%ock mode, MNP sends data frames of 256 characters i length. Special
commuzication software must be used when using block mode.

‘When a Link Disconnect PDU is received, the Executive Series reads the current status

of the 836 register and either falls back to a normal connection, or disconnects the modem
from the telephone line and goes on-hook.

18



2.6 Diagnostics

The Executive Series' diagnostics comply with EIA recommendation TR30.2 and are
implemented as follows.

2.6.1 Analegue Loopback

Description

Data from the local DTE is sent to the Executive Series, which then loops the data
back to the local DTE. This test verifies the working condition of the path between the
modem and the DTE.

Initiation/Termination

Analogue loopback is initiated by issuing the AT&T1 command and terminates when
the Fxecutive Series teceives the test termination command (AT&T0) or when the “test-
timer” {set using the $18 register) expires.

Please note: This test will always drop a connection if one exists.

Results

The DTE is responsible for comparing the Gata received with the data seat for test
analysis.

2.6.2 Analogue Loopback with Self Test

Description

An internally-generated test pattern of alternating 1s and Os {reversals) is sent to the
Executive Series. An error detector within the modem checks for errots in the string of
reversals. This test verifies the working condition of the modem.

Initiation/Termination

Analogue Loopback Self Test is initiated by issuing the AT&TS com‘marjd. Analogue
loopback is terminated when the Executive Series receives the test termination cormand
(AT&TO) or when the test timer (set using register 518) expires.

Please note: This test will always drop a connection if one exists.

Results

The Executive Series checks for errors internally. Upon termination of the test, the
modem sends a 3-digit error count to the DTE.
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2.6.3 Remote Digital Loopback (RDL)

Description

Data from the locat DTE is sent to the remote modem which loops the data back to the
local DTE. “Fhis test verifies the working condition of the telephong line and the remote
modem.

Initiation/Termination

Remote digital loopback (RDL) is initiated by issuing the AT&T6 command. The
remote modem must have RDL response enabled (AT&T4). Remote digital loopback testing
is terminated when the Executive Series receives the test termination command (AT&T8) or
when the test timer (set using register §18) expires.

RDL can only be initiated if a connection exists at 1200 or 2400 bits per second.
Results

The DTE is responsible for comparing the data received with the data sent for analysis.
2.6.4 Remote Digital Loopback with Self Test

Description
An intemally-gencrated pattern is sent from the local modem to the remote modem

which loops the data back to the local modem again. This test verifies the working condition
of the telephone line and the remote modem.

Initiation/Termination

Remote digital Joopback with self test is initiated by issuing a remote digital ioopback
with self test command (AT&T7). The test is terminated when the Executive Series modem
receives the test termination command (AT&TO} or when the test timer (set using register
518) expires.

Remote digital loopback with self test (RDLST) can only be ivitiated if a connection exists at
1200 or 2400 bits per second.

Results

The Executive Series checks for errors intemally. Upon termination of the test, the
modem sends a 3-digit error count to the DTE.
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2.6.5 Digital Loepback

Description
Digital loopback can be used to test the entire link. When digital loop is requested
from the local DTE, two data paths are set up in the local modem. Data from the local DTE is

looped back to the local DTE (Path 1) and data received from the distant modem is looped
back to the distant modem {(Path 2).

Initiation/Termination

Digital loopback is initiated by issuing the AT&T3 command. The test is terminated
when the Executive Series receives the test tesmination command (AT&TO0) or when the test
timmer (set using register S18) expires.

Digital loopback can only be initiated if a connection exists at 1200 or 2400bps.

Results

Both the local DTE and the distant DTE are responsibie for comparing the data
received with the data sent for test analysis.

2.6.6 Asynchronous Diagnostic Commands

AT&TO: Ends the test in progress. If the test in progress is AT&TI (analogue loopback),
AT&'TS (digital Joopback), or AT& TS (remote digital loopback), then an .escgpe
sequence must be issued prior to AT&T0. Note aiso that ATH or the expiration
of the “iest timer” SE8 register will also terminate 4 test.

AT&T1: Initates Analogue Loopback.

AT&T3: Initiates Digital Loopback.

AT&T4:  Allows the Executive Series to respond to a distant modem’s request for a remote
digital loopback test.

AT&TS:  Prohibits the Bxecutive Series from honouring a distant moderm’s request for
remote digital loopback test.

AT&TS: Initiates Remote Digital Loopback.
AT&TT: Initiates Remote Digital Loopback with Self Test.

AT&TS: Initates Analogue Loopback with Self Test.
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3. “AT” COMMANDS

Table 3-1 summarises the “AT” command set. The commands are described in greater
detaif in Tables 3-2 through 3-5.

3.1 Command Guidelines

Each “AT” command has a list of possible parameters with its default value. The
default value is loaded at initialisation, i.e., power-on or ATZ command. ¥ a4 command
requires a parameter but none is supplied, the Executive Series assumes that the parameter is
zero. Invaiid commands or parameters result in the ERROR message being sent to the D'TE.

The command line may contain a single command or a series of commands. They may
be separated by a space for readability. The command line may be up to 256 characters in
length and is executed after a terminating character is entered. The default terminating
character is a carriage return: (Decimal 13}, but this can be changed by writing a different value
to register 83.

The command line may be edited using the backspace character (Decimal 8). This
value may be set using the 85 register. However, the backspace will not work for values of ¢
and greater than 127, or for the current vaiue of the terminating character.

All command lines must begin with an “AT” entered in capital or lower case letters. A
command line can be terminated at any time by issuing CTRL-X (Decimal 18) after entering
the “AT” attention code. The conunand line will be ignored and an OK result message will be
sent to the DTE. The A/ command may be used to repeat the last command line. The A/ does
not require a terminating character or the “AT” attention code.

The escape code sequence {(-+++) returns the Execative Series to command mode from
the daza mode. A time delay must ocour between the last character transmitted by the DTE
and the first character of the escape code sequence. The guard time delay can be changed by
altering the value held in register 512; (default 1 second). The escape code character (default
is ESC, Decimal 27) must occur three times in succession for the Executive Series to recognise
it as a valid escape command.
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Table 3-1. “AT” Command Surimary

Table 3-1. “AT” Command Summary (Cont’d)

COMMAND TITLE DEFAULT
Al Re-Execute Command none
ATA Answer none
ATBn Set CCITT or Bell Mode 0=
ATCn Carrier Control 1
ATDn Dial P
ATE Command Echo - 1*
ATFn On-Line State Character Echo 1*
ATHn Switch-Hook Control none
ATIn Identification none
ATLn Speaker Yolume 2%
ATMn Speaker Control 1*
ATNR Modulagon Handshake 1*
ATOun Return To The On-Line State none
ATP Set Pulse Diat as Default none *
ATOn Resuit Code Display 0*
ATSn? Reading §-Registers none
ATSn=x Writing To S-Registers none
ATT Set Tone Dial as Defanlt none *
ATVn Result Code Form (Message Control) 1*
ATWn Negotiation Progress Reporting 0 *
ATXn Extended Result Codes 4 *
AT¥n Control Long Space Disconnect 0 *
ATZn Reset noge
AT&Cn DCD Opton 0 *
AT&Dn DTR Option 0*
AT&F Restore Factery Configuration none
ATGn Set Guard Tone 0 *
AT&In Telephone Jack Selection 0 *
AT&XKn DTE/Modem Flow Control 3%
AT&Ln Line Type 0*
AT&Mn Communication Mode {&(Qn) *
AT&Pn Dial Pulse Ratio 0*
AT&On Communication Made 5*
AT&En RTS/CTS Option 0*
AT&Sn DSR Option 0*
AT&Tn Test And Diagnostic 4 #
AT&Y View Current Configuration And Profile none
AT&Wn Store User Profile nene
AT&Xn Clock Source Selection 0*
AT&Yn Designate Default User Profile 0*
AT&Zn=x Store Phone Number none
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COMMAND TYTLE DEFAULT
AT\An Maximum MNP Block Size 3
AT\Bn Transmit Break 3
AT\Gn Modem-To-Modem Flow Control 0
AT\En Break Control 5
AT\En MNP Block Transfer Control 0
AT\Nn Operation Mode Control none ¥
AT\O Originate Reliable Link Control _none
AT\Tn Inactivity Timer Control 0=
AT\WU Accept Reliable Mode Control none
ATVY Switch To Reliable Mode nong

AT\Z Switch To Normal Mode nong
AT%(Cn Compression Control 1*
AT%Dn Set Dictionary Size (BTLZ) 2
AT%En Enable/Disable Auto-Retrain 0

AT%L Report Received Signal Level none
AT %Mn Set Orne/Two-Way Mode (BTLZ) 3

AT %P Clear BTL.Z Encoder Dictionary none
AT%Q Report Line Signal Quality none
AT%Sn Set Maximum String Length (BTLZ) 32

* Command is
saved in
NVRAM.

Parameters entered for the AT and AT& commands ate Emited in value to 255, where
the parameter is “MOD”ed with 256. The result must be within the specified range; if it s not,
the ERROR message is sent to the DTE.

Parameters entered for S registers are also “MOD" ed with 256 and the result is stored
n the S register. Parameters that are out of range are siored in the § register, however, no
ERROR message is sent to the DTE. Functonally however, the lower or higher limit is
observed.

Parameters entered for the AT\ and AT % commands follow the same method, except

that shouid the parameter be out of range, the upper limit is stored and no ERROR message is
sent to the DTE,
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Table 3-2. “AT” Command Definitions

COMMAND

DESCRIPTION

Af

Re-Execate Command. Re-executes the most recent AT command siring.  The principle
application of this command is to place another call (e.g. Dial command) that failed 10
connect due Lo a busy line or no answer. This command must appear alone on a command
line and must be terminated by the */ character. (A <CR> should mot be entered to
termrinate the command. .
Paramglers: None.

Default: None.

ATA

Answer. This must be the last command entered into the command lire. The Executive
Series procesds with the connect sequence in answer mode. IF wi'H enter e connect stare
after exchanging carrier with the remote modem. If no carrier is deFecteld within a wait
period specified in register §7 (default is 30 seconds), the modem will disconnect. Any
characier may be entered via the DTE during the copnect sequence to abort the command.
Pararmeters: None.
Defonli: None. » .
Result Codes: CONNECT XXXX  if a connection is established (3000( =
telephone  line  speed, e.g., O600).
NO CARRIER if a connection cannot be established,
the abort timer (register 87) expires or if
the command is aborted.
ERROR if in <ata mode.

ATBn

Set CCITT or Bell Mode. Selects between CCITT and Bell modes for 2400, 1200 and
300 bps.This command is not valid when the ATN1 command (automode detection
enabled) is in effect.
Parameters: 0,1
Defaule: 0
Result Codes: OK for all valid parameters.
ERROR otherwise.
Command Options:  ATBO Selects CCITT V.32 bis, V.32, V22 bis, V.22
and V.21 standargs for communication at
14400, 9600, 2400, 1200 and 300 bps.
ATBI1 Selects Bell 212A and 103 standards for
commugication at 1200 and 300 bps.

Table 3-2. “AT” Command Definitions (Cont’d)

ATCn

Carrier Control. Controls the ransmit carrier, The Execulive Series is preset to tn
carrier on and off as necessary (the C1 option). The signal 18 on wh_eq the modemn is
calling, answering, or connected 0 a remote modem, and is off when it is not, The €O

option is NOT valid.

Parameters: 0,1

Defauit: 1

Result Codes: OFK. for 1.
ERROR otherwise.

Command Options:  ATCO Not permitted; retwrns ERROR_resuIt.
ATC1 Normal transmit carrier switching.
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COMMAND DESCRIPTION
Dial. This must be the last command on a command Jine. ATD causes the modem to go
off-hook, dial according to the parameters entered, and artempt to establish a connection.
ATDn If there are ne parameters, then the modem goes off-hook in criginate mode without

dialling a number. Punctuation may be used for clarity. Parentheses, hyphens and spaces
are ignored. If an invalid character is entered, that character and all subsequent characters
in the dial string are ignored,

Parameters: O9ABCD*$LPTR!@W,;7S=n
Dejauit: P
Result Codes: 0K if ;> diaf modifier is nsed.

OK if key press abort during dialling,

NODIALTONE if ATX2 or ATX4 is selected and 1 second
of dialtone is not detected within 5 seconds;
or if W dial modifier is used and 3 seconds
of dialtone is not detected within the ime

specified by §7,

BUSY if bugy is detected, and ATX3 or ATX4 is
selected or i W dial madifier is used.

NO ANSWER if “@" dial modifier is used and 5 secoads

of silence is not detected within the time
specified within the time specified by 87.
CONNECT XXXX if a connection is established,
NO CARRIER if a connection cannot be established, the
abort timer (87) expires, or a character is
entered during the handshake process.

ERROR if in data mode.
The ATD parameters are:

L Dials the Last dial string that was dialled.

I Use Pulse dialling, Placed at the end of the command string and
before the dial string. Cavses the modemto pulse dial the
numbers,

T Use DTMT dialling. Placed at the end of the command string
and before the dial string. Causes the modem to use DTMF tones
to dial.

R Reverse Mode, Allows the Executive Seties to cail an originate-

oniy modem by forcing the cali into “answer mode”, Must be
entered as the last character of the command string (just before the

<CR>).

! Hookflash. Canses the modem to go on-hook for 700 milliseconds
and then off-hook..

@ Causes the modem to listen for S seconds of silence. If a 5 second

silence has not beea detected within the period specified in §7
{default = 30 seconds), the modem disconmects ang returns the
"NO ANSWER ' result code. I it detects a busy signal, it returns a
“BUSY' result code. If the 5 seconds of silfence is detecied, the
modem continues dialling the dial string.

W Wait For Dialtone Before Dialling. Causes the Executive Series to
wail for a dialtone up to the pericd of time specified in register §7
before dialling the numbers that follow. If the modem detects a
dialtone before the given time delay, it continues to dial.
Otherwise, it goes on-hook,

s Pause During Dial, Inserted between digits in a dial string.
Causes the medem 1e pause for the value given by register 88
(default is 2 seconds), before dialling the next digit. This delay
can be used in place of the “Wait For Dialtane Before Dialling”.
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Table 3-2. “AT” Command Definitions (Cont’d)

COMMAND DESCRIPTION
5 Return To Comsmand Moede After Diail%ng.. Added to the end of 5
ATDn dial string. Causes the modem (o remain in the corr_;rnand mode
3 after it dials the digits preceding the command. This allows the
(cont’d) user to issue additionat dial commands or dial strings without
overfiowing the command buffer. The modem looks for carrier
after the final dial command is issued. “ATHn” aborts this
commarxd.

h Turn On Calling Tone, Tumns on a periedic 1300 Hz calling tone
if ariginating the call, Calling tone is enabled only on a call-by-
call basis.

S=n Dial Stored Number. Fellows the dial command string, Causes
the Bxecutive $eries to dial a telephone number previousty stored
in directory location n using the AT&Zn command.

If “ATD” is entered without parameters, the Executive Series goes off-hook and waits for
carrier; if the handshake is not completed within the time specified by register 57 (default =
30 seconds} the modem goes on-hook.
The.ATD command witl be abarted in progress wpon feceipt of any character from the
DTE before the completion of the handshake.
Command Echo. Conwols the echo of characters received by the Executive Series from
the local DTE while the modem is in the command mode.
Puarameters: 0,1
ATEn Default: 1
Result Codes: OK for 0 and 1.
ERROR otherwise.
Cominand Options:  ATED Tnhibits the echoing of commands.
ATE1 Enables the echoing of commands.
On-Line State Character Echo. Determines if the Executive Series will echo data from
the DTE. The modem does rot support the ATFG command. However, ATF1 is accepted,
which may be issued by some communication software packages.
ATFn Parameters: n=0,1
Default: 1
Result Codes: OK for 1.
ERROR otherwise,
Command Options:  ATF0 Error.
ATFL Disables on-line echo.
Switch-Hook Control. Applies to asynchronous operation only. If the user enters the
command mode From the data mode by issuing the escape sequence {(+++}, or as & result of
ATH ant ON-to-OFF trangition of DTR with the AT&D1 option in effect, the user may cause the
n

modem to go on-hook (disconnect) by issuing the ATH command.

Parameters: n=0,1

Default: None.

Result Codes: OK for O and 1.
ERROR otherwise.

Command QOptions:  ATHO Causes modem 1o go on-hook (hang up}.
ATHI1 1f modem is on-hook, medem goes off-hock,

returns an OK response, and awaits further
comrmands.
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Tabie 3-2. “AT” Command Definitions (Cont’d)

COMMAND

DESCRIPTION

ATIn

Identification, Returns the product code, returns the checksum of the firnware ROM, or
computes the checksam ¢f the firmware ROM and reports its error stafus.

The product code contains 3 digits. The checksum result consists of three ASCH numeric
characters followed by a carriage return and a line feed. The error status is either OK or
ERROR,

Parameters: n=0-4
Defanlt: None.
Result Codes: OK
Command Options:  ATI0 Reports the product code.
ATIL Reports the checksum computed on the firmware
ROM in 3-digit decimal notation.
ATI2 Performs a checksum on the firmware ROM and
indicates OK or ERROR.
ATI3 Firmware (ROM) revision number.
ATI4 Identifies product features found in the Executive

Series modem.

Speaker Volume. This command is included for compatibility purposes only - speaker
valume in the Executive Series is adjustable via a small potentiometer inside the unit.

Parameters: n=0-3
ATLn Default: 2
Result Codes: OK for 0 to 3.

ERROR otherwise,

Command Options:  ATLO Selects low speaker volume.

ATLZ Selects low speaker volume.

ATL2 Selects medium speaker volume,

ATL3 Selects high speaker volume.

Speaker Control. Controls the interral speaker while the Exccutive Series is Teceiving a
carrier signal or dialling. This command also enables or disables the speaker.
Parameters: g=0-3
ATMn Defautt: 1
Result Codes: oK for 0 to 3.
ERROR otherwise.
Conmmand Options:  ATHIO Speaker is always off.

ATM1 Speaker is on whilst dialling, then goes off while
the Executive Series is receiving a carrier from a
remote modem.

ATRI2 Speaicer is always on,

ATM3 Speaker goes off while the modem is receiving a
carrier signal from a remote modem and while
the modem is dialling.
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Table 3-2. “AT” Command Definitions {Cont’d)

COMMAND

DESCRIPTION

Table 3-2. “AT” Command Definitions (Cont’d)

Modulation Handshake. This comrmeand can be used to assure that a connection is made
only at the specified speed. Tf leased line is setected, this command is ignored and the
Executive Series operates as if ATING were selected.

ATNn Parameters: 0,1

Default: i

Result Codes: (0134 for 0 and 1.

ERROR otherwise.

Command Options: ~ ATNO Requires that the speed of the connection be that
specified by the value held in 837, if 837 = 0, the
speed of the connection must match that at which
the last AT command was issued, If the selected
speed can be achieved using more than one
communication standard (e.g., Bell 2124 or
CCITT V.22 at 1200 bps), the modem also
references the selection made with the ATB
command.

ATNA Enables amtomode detection. Permits
handshaking to ccour at any speed supported by
beth mederas, The ATB command is ignored in
this mode and the modem attempts only CCITT
mode coanections.

Return To The On-Line State. Applies to asynchronous operation only. If the user enters

the command mode from the data mode by issuing the escape sequence, or as a result of an

ATOn ON-t0-OFF transition of DTR with the AT&D1 aption in effect, the user may retusn to the
data mode without terminating a call by issning the ATO command. This command may
also be used (o force a retrain. Tf the Executive Series is on-hock, then it behaves as if it
went off-hook to originate without actuaily taking the relay off-hoolk.

Parameters: 0,1

Defuult: None.

Result Codes; ERROR if &T1, &T3, or &T6 - &T8 is active.

CONNECT XXXX if a connection is established.

NO CARRIER if retrain is not successful in the time

specified by 57.

Command Options:  ATO0 Causes the modem to return to data mode.

ATO1 (tauses the modem to return to the data

mode and to initiate a retzain,

Set Palse Dial As Default. Causes the Executive Series to assume that ali subsequent dial

ATP commagnds are pulse dialled. The user may sabsequently omit the “P” from the dial strings.

Parameters: Nene.
Default: None.

Result Codes: OK if issued outside dial string.
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COMMAND DESCRIPTION
Result Code Display. Determines whether or not the Executive Serics sends the result
codes to the DTE. (See the ATXn command.)
Parameters: n=0,1,2
ATQn Defuult: e
Result Codes: OK for Gand 2.

None. for 1.

ERROR otherwise.

Command Options:  ATQO Allows the modem to send result codes to the DTE.

ATQ1 Prohibits the modem from sending resait codes to
the DTE.

ATQ2 Modem retrns result codes to the DTE when
originating a call; does not refura result codes when
answering a call.

Reading S Registers. Reads the contents of the § register. All 8 registers may be read.
ATSa? Parameters: n=0-95

Default: None.

Result Codes: OK for all valid parameters,

Writing To S Registers. Writes the value of x to the specified S register. All registers

witl return the OK response if x is a legal value, however some registers will not actually
ATSn=x write the value anywhere. These registers are S1, 813-515, 517, 820-824 and 527.

Parameters: n=0-95x=0-255

Default: Nene.

Result Codes: OK for parameters n= 0 - 95,

OK for no argument.

ERROR otherwise.

Set Tone Dial As Defanit. Causes the Executive Series to assame that all subsequent diat
ATT commands are tone dialled. The user may subsequently omit the “T” from the dial string.

Parameters: None.

Defaunls: None.

Result Codes: OK if issued cutside dial string.

Result Code Form (Message Control). Selects whether the Executive Series sends long

form or short form result codes to the local DTE. All responses are ASCII values. Long-
ATVn form (verbose) respenses are preceded and terminated with both carriage return and line

feed control characters. Short-form (numeric) responses are only terminated with a
carriage returs: control character. {See ATXn command.)

Parameters: 0,1

Defauli: 1

Result Codes: 1] for .
OK for 1.
ERROR otherwise.

Command Options: ATVO Allows short-form (numeric) result codes o be sent,
ATV1 Allows long-form {verbose) result codes to be sent.

31




Table 3-2. “AT” Command Definitions (Cont’d)

COMMAND

DESCRIPTION

ATWn

Negotiation Progress Reporting. An additional set of zesult codes can be enabied with th

W command 1o report progress of the negotiation phase of error-correction mode Thesi
codes report the carrier speed (300 bps - 14400 bps) and the error-correction ﬁro{ocol
These messages can also be reported in either numeric or verbose form, For example botﬁ i
77 and PROTOCOL:LAP-M indicate that the error correction protocol is LAP-M, ' (See

also the ATXn and 593 commands.)
If the error-correction link is negotiated and a connection iz
CONNECT XXX message is reported.

When in error-correction mode, the CARRIER XXXX message may indicate one speed

whilst the CONNECT XXXX message reports another,

made, the appropriate

Table 3-2. “AT” Command Definitions (Cont’d)

Parameters:
Defanlt:
Result Codes:

Command Options:

0-2

0

OK
ERROR
ATWO
ATWI
ATW2

for parameters 0 - 2,

otherwise.

Error-correction call progress not reported,
Error-correction call progress reported.
Error-correction call progress not reported,
CONNECT XXX message reports DCE speed.

ATXn

Extended Result Codes. Determines whether the Executive Series responds 1o dialtone
and busy signals, and how it displays result codes for CONNECT messages. When the
modem ignores dialtone, it waits for a time delay given by register 56 (defaualt is 2 seconds)
and then dials regardless of presence or absence of dialtone; this is called blind dialling,

Parameters: 0-4

Defanir: 4

Result Codes: OK for parameters 0 - 4.

ERIOR otherwise.

Conmmand Options:  ATX0 Executive Series ignores diaitone and busy
signal. Sends CONNECT message when a
connection js established by blind dialling.

ATX1 Modem ignores dialtone and busy signal. Sends
CONNECT 300 message reflacting bit rate
when a connection is establisked by blind
dialling.

ATX2 Modem ignores busy signal but waits for dialtone
before dialling, If dialtone is not detected within
5 seconds, the NO DIALTONE message is sent.
Sends CONNECT XZ0O{ message reflecting bit
rate when a connection is established.

ATX3 Modem ignores dialtone. Sends BUSY message
if a busy signal is detected. Sends CONNECT
XX XX message reflecting bit rate when a
conzection is established by blind dialling,

ATX4 If diaitone is not detected within 5 seconds, sends

NO DIALTONE message. If busy signal is
detected, sends BUSY message. CONNECT
X030 message reflecting bit rate when a
connection is established.
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COMMAND DESCRIPTION
Result codes - Q, V, W, X, 595
é;gf:ll) Numeric Verbal
0 OK
1 CONNECT
2 RING
3 NO CARRIER
4 ERROR
5 CONNECT 1200
6 NO DIALTONE
7 BUSY
3 NO ANSWER
9 CONNECT 0600
10 CONNECT 2400
11 CONNECT 4800
12 CONNECT 9600
13 CONNECT 7200
14 CONNECT 120900
13 CONNECT 14400
16 CONNECT 19200
17 CONNECT 38400
18 CONNECT 57600
40 CARRIER 300
-46 CARRIER 1200
47 CARRIER 2400
48 CARRIER 4800
49 CARRIER 7200
50 CARRIER 9600
51 CARRIER 12000
52 CARRIER 14400
66 COMPRESSION: CLASS 5
67 COMPRESSION: V.42BIS
69 COMPRESSION: NONE
70 PROTOCOL: NONE
77 PROTOCOL: LAP-M
80 PROTOCOL; ALT
Control Long Space Disconnect. Determines whether the Executive Series disconnects
when it teceives a continuous break from a remote modem for a period equal to, or greater
ATYn than, 1.6 seconds, and sends a break for 4 seconds before disconnecting due to an ON-to-
OFF transition of DTR if an AT&D2 option is in effect, or upon receipt of an ATH
command.
Parameters: 0,1
Default: 0
Result Codes: OK for 0 and 1.
ERROR otherwise.
Command Options:  ATY0 Disable long space disconnect.
ATY1 Enable long space disconnect.
Reset. Causes the Executive Series to disconnect and performes a warm start.  This
command must be the last conmand on the command line. The reset actions are:
ATZa s Clear serial port buffers.

o Set the baud rate and parity to match the local DTE when any AT command is issued.
o Restore the active configuration with the user profile denoted by the parameter.
Parameters: 0,1

Defanlt; 0 )
Resnlt Codes: 0K for 0 and 1.
ERROR otherwise.
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Table 3-3. AT& Command Definiticns

Table 3-3. AT& Command Definitions (Cont'd)

COMMAND DESCRIPTION
DCD Option. Controls the Received Line Signal Detected (RL.SD} [Carrier Detect (DCD)
signal l?f the serial port. If synchronous mode is selected, this command is ignored and thcle
AT&Cn Executive Series functions as if the AT&CT command has been entered.
Parameters: n=0,1
Defanlt: ¢
Result Codes: OK for ¢ angd 1.
ERROR otherwise.
Command Options:  AT&C0 RESD is ON regardless of the state of the data
carrier from the remote moderm,
AT&C1 RLSD follows the state of the data carrier from
the remote modem.
DTR Option, Determines actions taken by the Executive Series in relation to the Data
Terminal Ready (DTR) signai of the serial port. The effect of DTR. loss depends upen the
AT&Dn ATE&ED and AT&Q (AT&M) commands.
Parameters: n=0-3
Default: 0
Result Codes: OK for 0 to 3.
ERROR otherwise.
The action for the event that follows DTR loss is indicated in the following table:
&D0 &M &D2 &D3
&Q0 NONE 2 3 4
&Q1 1 2 3 4
&Q2 3 3 3 3
&Q3 3 3 3 3
&0Q4 1 2 3 4

The DTR. going-off events corresponding to the action numbers in the table above are:
1. Modem disconnects and sends OK result code.
2. Modem goes into command mode if in data mode and sends OK result code.
3. Modem disconnects after the delay specified in register 38, sends the QK
result code, and disables auto answer while TR is off.
4. Modems\ performs a warm start (i.e., same as ATZ command). This is the
DTE/AT&D3 abort,

AT&F

Restore Factory Configuration. Loads the Executive Series’ active configuration area
with the factory default values.

Parameters: None.

Default: None.

Result Codes: OK

AT&Ga

Set Guard Tone. Normally controls the generation of guard tenes. This command is not
implemented, however the command structure is provided for application compatibility.
Parameters: n=0-2

Defauit; 0
Result Codes: [0):4 for0to 2.
ERROR otherwise.
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ConvAND DESCRIPTION
Telephone Jack Selection, Delermines how the auxiliary relay is coatrolled. This
command is not implemented, however the command structure is provided for application
compatibility.
AT&n Parameters: n=0,1
Defanit: 0
Result Codes: OX for 0 and 1.
ERROR otherwise.
Command Options:  AT&I0 Suitable for RJ-11, RJ-418 or RJ-455 type phone
jack. The auxiliary relay is never operated,
AT&I Suitable for RJ-12 or RJ-13 type jack.
DTE/Modem Flow Contrel. Determines how the Executive Series coatrols the flow of
data between the local DTE and the modem. When the moderm's terminal buffer is nearly
full, it will either send an XOFF or drop CTS to stop the data flow. When the buffer is
AT&Kn nearly emply, the modem will either send an XON or raise CTS to start the data flow
again.
The Executive Series also responds to XON/XOFF characters or RTS stimulus from the
DTE by suspending or resuming transmission accerdingly. The moderm respends to DTE
XON/XOFF characters and also passes the XON/CFF characters to the remote modem as
data if transparent flow contro} is selected.
When in Direct mode (AT&QD), flow control is not used and the modem ignores the
serting of this command.
Parameters: n=034o0r5
Default: 3
Result Codes: OK for0, 3,401 5
ERROR otherwise.
Command Options: AT&EKD Disables flow coatrol.
ATE&EK3 Enables RTS/CTS fiow control.
ATEKS Enables XON/XOFF flow contrel.
AT&KS Enables transparent XON/XOFF flow control,
Line Type Controls selection of leased line oz dial-up line. Although the Executive
Series modem has only a single line connection, the power level is changed when sctting
leased line operation. (See 591 register )
AT&Ln Parameters: n=0or1
Defanlt: 0
Result Codes: UK for 0 and 1.
ERRCGR otherwise.
Command Options:  AT&LD Dial-up line.
AT&LT Leased line.
Communication Mode Same as AT&Q0 - AT&Q3.
Paranmeters: n=0-3
Default: &On
AT&Mp Result Codes: OK for0 - 3.
ERROR otherwise.
Dial Pulse Ratio. Selects the ratio of the off-hook (make) to on-hook (break) interval used
when pulse dialling.
Parareters: n=0,lor2
AT&Pn Default: 1
Result Codes: OK fora=0-2in U8, forn=1-2 in Japan

ERROR  otherwise.

Command Options:  AT&P0  39%/61% make/break ratio @ 10 pps.
AT&P1  33%/67% make/break ratio @ 10 pps.
AT&P2  33%/67% make/break ratio @ 20 pps.
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Table 3-3. AT& Command Definitions (Cont’d)

Table 3-3. AT& Command Definitions (Cont’d)

COMMAND

DESCRIPTION

COMMAND

DESCRIPTION

AT&On

Communication Mode. The Executive Series supports three basic Commuanication modes:
asynchronous, synchronous, and error correction, odes:

Parameters:
Defanlt:
Result Codes:

Command Options:

n={0-6
5

0K
ERROR
AT&QO

AT&Q1

AT&Q2

AT&QS

AT&Q4

AT&QS5

AT&Q6

AT&Q7

AT&ROS

AT&Q9

for0-6
otherwise.
Selects asynchronous operation in the Direct Mode.
DTE speed must match the telephone line speed.
Selects synchronous mode 1 eperation. Supports terminals
that are able to communicate in both asynchronaus and
synchronous protocols. Uses the dial command to place z calf in
asynchronous mode then switches to synchronous mode once the
connection is made. The modem goes on-hook and switches
back to asynchrenous mode when it detects an ON-to-OFF
transition oo DTR or a loss of carrier from the remate modem
exceeding the time interval given by register $10,
Selects synchronous mode 2 operation. Supports synchronous
terminals with stored number dialling. The modem
automatically dizls a stored number when it detects an OFF-to-
ON transition on DTR. Ar asynchronous terminal is stifl
needed to save or change the phone number stored in the
NVRAM, the number is saved asing the “AT&Z0=x" '
command. The modem dials the namber stored in the first
entry. The reodem goes on-heok and switches back to the
asynchronous mode when an ON-10-OFF transition on DTR, is
detected or a loss of carrier occurs from the remote modem
exceeding the time interval given by register S10,
Selects synchronous mode 3 operation. This mode allows
DTR to act as a Talk/Data switch. The operator mamally
initiates a call with DTR OFF, bplying the modem is in Talk
mode. To complete the call, the operator switches the modem: 1o
Data mode by tarning DTR. ON after the last number is dialled.
The modem goes an-hook and switches to the asynchronous
mode when an ON-t0-OFF fransition on DTR, is detected or a
foss of carrier occurs from the remote medem exceeding the
time interval given by register S1¢.
This command causes the Executive Series to issue OK result
code but has no effect on operation.
Selects error correction mode. Modem negotiates an error-
correction link. The modem can be configured to either
discennect or fallback to a normal asynchronous connect if a
link cannot be pegotiated (refer register S36).
AT&QS and 836 = 0. same as AT\N2 (no fallback).
AT&QS and 836 =1: same as ATN3 (fallback) (see
AT\N command).
Selects asynchronous operation in Normal mode (Constant
Speed Interface). In this mode, DTE speed can differ from
telephone line speed.
This command causes the modem to issue the OK. result code,
but has not effect on operation,
This command forces the modem t6 behave as if $48=128, ie.,
fallback to MNP. If Bit 1 of $36=1, the modem acts as if
836=7. Otherwise, it acts as if 836=5.
This command causes the moders to behave as if AT&QS was
set with $48=T and §46=138. The modem wiki atternpt V 42
bis, fallback to V.42 (LAP-M) then fallback to normal mode.

RTS/CTS Option. Controls the state of the CTS signal in the synchronous mede. CTS is
always ON in the asynchronous mode.

p Parameters: n=90,1
AT&RN | b 0
Result Codes: CK for 0 and 1.
ERROR otherwise. . )

Command Options:  AT&RO CT8 tracks RTS. CTS is turned ON in response to
an OFF-to-ON transition of RTS from the local DTE
after a delay pericd specified by register 526 in
increments of 10 milliscconds {default is 0).

ATERI The modem igoeres RTS. CTS is held ON.

DSR Option. Determines whether DSR operates in accordance with EIA-232-D
specification or remains ON,
Paranieters: n=9,1
AT&Sn Defauls; 0
Result Codes: OK for 0 and 1.
ERRDOR otherwise.
Conumand Options:  AT&S0 DSR is always ON.

AT&S1 DSR is tumed ON at start of handshaking and OFF
when in a test mode of idle state. DSR is mmed OFF
when carrier is lost.

Test And Diagnestic. Selects the test command. Test commands must be initiated in the
command mode with asynchronous operation in the Direct mode selected (AT&Q0) at a
AT&Tn speed of 1200 bps or faster. A telephone line conmection must be established prior to

initiating digital loopback tests. If these conditions are not met, the Executive Series issues

the ERROR. result code. I locai analogue loopback is initiated while the modem is

conmnected, it will disconnect before performing the test.

Parameters: 0,1,3-8

Defaunlt: 4

Command Options:  AT&TO End test in progress. The escape sequence must be

issued to return the Executive Series to the command

mode prior to sending this command. Subsequent
issuing of the ATO command while in the command
mode will caese the local and remote modems to
refuzn to normal data mode operation if the
interrupted test was digital loopback.

AT&T1 Initiates local analogue lcopback. This test verifies
the working condition of the path between the lecal
DTE and the local modem. The characters received
from the DTE are looped back to the DTE by th
moderm. .

ATE&ETS Initiates remole digital loopback locally. The
characters received from the remote modem are
iooped back to the remote modem by the local
modem. This test verifies the working condition of
the path from a remote modem, through a local
modem, and back to the remote modem.

AT&Td Allows the Executive Series to respond 1o a request
from a remote modem for a remote digitat loopback
test.

AT&ETS Prohibits the modem from granting a request from a
remote modem for a rermote digital loopback test.
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Table 3-3. AT& Command Definitions (Cont'd)

COMMAND

DESCRIPTION

AT&Tn
(cont*d)

AT&T6 Initiates remote digital loopback. The characters Teceived
from the local DTE are transmitted to the remote madem
and fooped back from the remote modem to the local
moderm and DTE. This test verifies the working condition
of the path between the local DTE and the remote modem
Initiates remote digital loopback with self test. This test .
works similarly to AT&T6 except that the Executive Series
sends an alternating zeros and ones (0101) test pattern {o
the remote modem and continuously examines the validity
of the returned data. The modém increments an internal
error counter each time an error is detected. At the end of
the test, the Executive Series returns 4 3-digit error count tg
the DTE.

Initiates locai analogue loopback with self test. This test
works similarly to AT&T7 except that the test pattern ig
checked in the local analogue loopback mode {as in
AT&T1). This aliows a thorough testing of the focal
modemn transmit and receive fanctions without an actnal
telephone line connection.

AT&T7

AT&TS

AT&Y

View Current Configuration And User Profiles. Displays the active configuration and
user profiles.

Parameters: None.

Default: Nome.

Result Codes: OK

Example:

ATEV

ACTIVE PROFILE:

BOELLZMINI PQO VI WO X4 Y0 &0 &D0 &GO &30 &K3 Q35 &R0 &50 &T4 &X0 &Y0
S00:000 501:000 562:043 803:013 §04:010 $05:008 506:007 807:030 808002 $09:006
§10:014 §11:G95 §12:056 $18:000 825:005 §26:001 §36:005 $§37:004 83%:020 $44:003
846:138 S48:007 549:008 850:255

STORED PROFILE &:

BIEILZMINIFQO VI W X4 Y0 &CD &D0 &G0 £J0 &K3 &5 &R0 &80 &T4 &X0
S00:000 802:043 §06:002 807:030 S08:002 809:006 5$10:014 811:095 512:050 §18:000
825:005 §26:001 §36:005 337.000 538:020 344:003 546138 548:007 849.008 850:253

STORED PROFILE 1:

BIEIL2MINIP QO VI WOX4 YO &CO &DO &GO &J0 &K3 &05 &R0 &30 &T4 &X0
500:000 802:043 806:002 S07:030 S08:002 809006 810:014 S11:095 512:050 818:000
825:005 §26:001 836:005 837:000 838:020 844.003 546:138 S48:007 549:008 850:255

TELEPHONE NUMBERS:

0= 1=
= 4=
OK
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Table 3-3. AT& Command Definitions (Cont’d)

COMMAND

DESCRIPTION

AT&WN

Stare User Profile. Saves the current configuration into NVRAM as one of two user
profiles. The cuzrent configuration is comprised of a list of storable parameters ilustrated
in the AT&Y command. These settings are restored to the active configuration upon
receiving an ATZn command or at power up (see AT&Y cornmand). The user profile
saved is denoted by the parameter value.

Parameters: n=0,1

Default: 0

Result Codes: OK for ¢ and 1.
ERROR otherwise.

Command Options:  AT&EWD Save as user profile 0.
AT&W1 Save as user profile 1.

AT&Xn

Clock Source Selection, Selects the source of the synchronous transmit clock for the
Executive Series daring synchronons operation.

In asynchronous mode, the transmit and receive clocks are turned OFF. In synchronous
mode, the clocks are turned ON with the frequency of 2400 Hz or 1200 Hz corresponding
to the speed that is selected for modem operation.

Parameters: n=0-2
Default: [t}
Result Codes: OK for0to 2,
ERROR otherwise.
Command Options:  AT&XD Internal timing. The modem generates the
transmit ciock signal and applies it to the
HIATXCLK output at the serial interface.
AT&EXT External timing. The local DTE sources the
transmit clock signal on the SPXEXTCLK input
of the serial interface. The modem applies this
clock to the EIATXCLK output at the serial
interface.
AT&X2 Slave receive timing. The modem derives the

transmit clock signal from the incoming carrier
and applies it to the EIATXCLK cutput at the
serial interface.

AT&Yn

Designate Defandt User Profite. Designates which of two user profiles witl be loaded into
the active configuration at power up. The user profile is denoted by the parameter value,
Parameters: 0,1

Defanlt: 0
Result Codes: OK for 0 and 1.
ERROR otherwise.
Command Options:  AT&Y0 Selects vser profile 0.
AT&Y1 Selects user profite 1.

AT&Zn

Store Phone Number. Stores a 36-digit diaf string (x} in the specified entry (n) for later
&alling. (See ATDS=n command.)

Parameters: n=0-3, x= dia} string
Default: Nene.
Result Codes: DK for all parameters.

ERROR if storage number (n) is outside alowable range.
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Table 3-4. AT\ Command Definitions (Cont’d)

COMMAND DESCRIPTIGN
Maxi@um MNP Block Size. Sets maximum block size for MINP stream link connections
Use this command to transmit smaller blocks of data in a reliable link connection, ‘
AT An Paranteters: n=0-3 (If nis greater than 3, 3 is used.)
Defanlt: 3
Result Codes: OK
Command Options:  AT\AQ Sets maximum block size to 64 characters.
ATAL Sets maximam block size to 128 characters,
AT\A2 Sets maximum block size to 192 characters,
AT\A3 Sets maximum biock size to 256 characters,
Transmit Break. When this command is entered durinag a non-MNP connection, the
Executive Series sends a break signal to the remote modem. The Jength of the break is’ (00
AT\Bo times the n parameter value in milliseconds. If this commang is entered in MNP mode the
Executive Series sends a Link Attention PDU to the remote modem. '
Parameters: n=1to9 (Ifn =0, the default value 3 is used; if n is
greater than 9, 9 is used )
Defanit: 3
Result Codes: OK if connected.
NO CARRIER if not connected.
Modem-To-Modem Flow Control. Enables or disables modem-to-modem flow control
during a Normal mode connection. Since the reliable link (error correction) has its own
AT\Ch method of flow control, the AT\Gn commard is ignored when error correction is selected
(AT&Q3). However, the DTE-to-modem flow control remains active during a reliable
link..
Purameters: a=0,1 (If » is greater than 1, 1 is used.)
Default: 1]
Result Codes: CK
Command Options:  AT\GO Disables flow control (XON/XOFF).
ATVG1 Enables flow contro! {(XON/XQFF}.
Break Control, Determines what the Executive Series will do when a BREAK is received
from the DTE or the remote modem, Duszing MNP mode, the remote modem’s BREAK
ATHKn control setting determines how the local modem will handie the BREAK.
Parameters: a=0-5 (ifnisgreater than 5, 5 is used.)
Defanli: 5
Result Codes: OK

Command Options:  When a BREAK is received from the DTE during Normal or MNP
mode, the Executive Series takes the foflowing action:
AT\KD, 2,4 Modem enters the command mode {waiting for
AT) without sending 2 BREAK to the remote

modem.

ATK1 Modem clears the terminal and modem buffers
and scnds 3 BREAK te the remote modem.

ATVK3 Modem does not ciear the buffers but sends a
BPEAK to the remote modem.

ATWKS Modem sends 2 BREAK to the remote modem in

sequence with any transmitted data.
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COMMAND DESCRIPTION
When a BREAK is received from the remote modem during Normal mode, the Executive
AT\Kn Series takes the following action:
{cont’d) ATKO, § Modem clears the terminat and modem buffers
and sends a BREAK to the local DTE,
ATKZ,3 Modem does not clear buffers but sends a
BREAK to the local DTE.
ATKA, 3 Modem sends a BREAK in sequence with any
data being buffered.
When a2 BREAK is received from the DTE during Direct mode, the Executive Series takes
the following action:
ATUED, 2, 4 Modem sends a BREAK to the remote modem
and enters comimand mode (waiting for AT).
AT\KL 3,5 Modem sends a BREAK to remote modem.
Note: In LAP-M, breaks are “timed”, meaning the Executive Series attempts to preserve
the duration of the break when franssnitting it to the remote modem. In MNP4, breaks are
not “timed”, as MMNP4 has no facility for maintaining the duration of the sigral; a long
breais is the same as a short break.
MNP Block Transfer Centrol. Determines whether the modem will use Block or Stream
mode for MNP link.
AT\La Parameters: n=0,1 (If nis greater than 1, 1 is used.)
Defauls: 0
Result Codes: OK
Command Optiens:  AT\LE Uses Swream mode for MNP link connections
AT\LL Uses Block mode for MNP link connections.
QOperation Mode Control. Selects the operating mode the modem uses while connected
(see AT&Qn). :
Parameters: n=0-3 (If n is greater than 3, 3 is used.)
AT\Nm Default: 3
Result Codes: OK

Command Options:  ATWND Selects Noymal (speed baffering) mode. This

option takes effect at physical connection time.

ATNI . Selects Direct (pass through) mode. This
option takes effect at physical connection time.
AT\NZ Selects reliahle Hal mode. This defines the

modem-to-modem connection to require error
correction. If an atternpt to establish the reliable
link fails, the modem disconnects. This
command takes effect at physical connection fime
only. To establish MINP after a physical
connection, use the AT\G, AT\U, or AT\Y
cormnmand.

ATHI Selects auto-reliable link moede. The modem
will atlempt an erzor-correction connection but
will fallback to Normal mode if unable to
establish an MNP link. This command takes
effect at physical connection time only. To
establish MNP after a physical connection, use
the ATAD, ATV, or ATVY command.
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Table 3-5. AT% Command Descriptions

COMMAND

DESCRIPTION

DESCRIPTION

ATG

Originate Reliable Link Control. Forces the Executive Series to originate an MNP
connection regardless of whether it is in originate or answer mode. The modem will send
up to two link requests. If the remote modem does not respond after the second Tequest, the
Executive Series returns to its previous state, ’
This command ¢an be executed only if a physical connection exists, and will retarn a NG
CARRIER message if there is no connection, or an appropriate connect message if a
reliable link conrnection already exists. This command must be the fast commmand on a
command line.

Parameters: None.

Defuwlt: None,

AT\Tn

Inactivity Timer Control. Determines the length in 1-minate intervals that the Executive
Series will wait before disconnecting when no data is sent or received. In MNP mode, any
data transmitted er received by the modern will reset the timer. In non-MNP mode, any
data trapsmitted will reset the timer. The inactivity timer is inoperative in synchronous
mode and in direct mode.

Parameters: n=0-42 (If & is greater than 42, 42 is used.)

Defanli: 0

Resnlt Codes: OK

ATW

Accept Reliable Mode Control. Causes the Executive Series to wait up to 12 seconds for
a link request from the remote modem to establish an MNP link, regardless of whether the
modem js in originate or answer mode. If the Link Request is not received within ¢his time
period, the modem returns to its previous state.

This command can be executed only if a physical connection exists, and will return the NO
CARRIER message if there is no connection, or an appropriate comnect message if a
relizble link connection aiready exists. This command must be the last command en a
command line.

Parameters; None.

Default: None.

ATVY

Switch To Relinble Mode. Causes the Executive Series to try to establish a refiabie link.
Depending on whether it is in origirate or answer mode, the modem either accepts a link
request from the remote modem or sends a link request, respectively. If the MNP
connection attempt fails, the Executive Series returns to its previous state.

This command can be executed only if a physical connection exists, and will return the NO
CARRIER message if there is no connection, or an appropriate connect message if a
relizble link connection already exists. This command must be the last command on a
command line.

Parameters: None.

Defanlt: None.

AT\Z

Switch To Nermal Mode. Causes the Executive Series to switch to normal mode after a
reliable link is established. Switching the normeal mode erases any data that may be in the
terminal and modem buffers.

This command can be executed only if an MNP connection exists, and will return the NO
CARRIER message if there is no connection, or an appropriate conmect message if a
reliable link connection previously existed.

This command must be the last command on a command line.

Parameters: MNone.

Default: None.
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COMMAND
Comypression Control. Determings whether or not the modem witl use data compression.
o Parameters: 0,1 {Hnis greater than I, 1 is used.)
AT%Cn Default: 1
Result Codes: oK
Command Options:  AT%CO Disables data compression.
AT%C1 Enables data comptession.
Sef Dictionary Size (BTLZ). Sets the BTLZ dictionary size.
Parameters: 0-3
Default: 2
0,
ATHDR | pocute Codes: 0K
Conmmand Options:  AT%D6 512.
AT%D1 1024.
AT%D2 2048,
7 AT%D3 4096 {one-way compression only). *
* For two-way compression (AT%N3), the dictionary size is set to 2048 if AT%D3 is
issued.
Enable/Disable Auto-Retrain.  Determines whether or not the Executive Series
automatically monitors the line gquality and requests a retrain when necessary during a
2400 bps or faster connection.
AT%En Parameters: n=0,1 (If nis greater thaa 1, 1 is wsed.)
Defanlt: 0
Result Codes: OK
Command Options:  AT%ED Disables aute-retrain.
AT%EL Enables auto-retrain,
Report Received Signal Level, Returns a value identifying the received signal level. The
possible valuss are:
009 = Received level of -9 dBm.
o
AT%L 010 = Received level of -10 éBm.
011 = Received level of -11 dBm.
643 = Received level of -43 dBm.
If the received level is greater than -9 dBm, 009 will be reported. If the received level is
less than -43 dBm, 043 will be reported.
Parameters: Nene.
Default: None.
Result Codes: OK
Set One/Two-Way Compression Mode (BTLZ). Selects the one/two-way compression
mode when using BTLZ compression.
Parameters: 0-3
L1}
AT%MR e 3
Command Options:  AT%MO Compression disabled.
AT2MIL Transmit compression only.
AT%M2 Recetve compression only.
AT%M3 Two-wady COmpression.
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Table 3-5. AT% Command Descriptions (Cont’d)

COMMAND DESCRIPTION
Clear BTLZ Encoder Dictionary. Resets the local modem BTLZ encoder dictionary and
ATYP sends a command code to the remote modem to reset the remote BTLZ, dicticnary
Parameters; None. ‘
Defanlt: None.
Result Codes: OK if encoder dictiorary is in use.
ERROR if encoder dictionary is not in use.
Repqrt Line Signal Quality. Returns the high-order byte of the calculated Eve Quality
AT%Q Mon;t{;r (EQM) value. The high-erder byte can range from © to 255. However, when the
value is 8 or greater, the Executive Series will automatically retrain if emabled by the
AT%EI command. The value for a normal connection ranges from about 0 to 2 and
approaches 8 for a progressively poorer connection.
Parameters: None.
Defanlt: Nonre.
Result Codes: OK
Set Maximum String Length (BTLZ). Sets the maximum member of characters that can
AT%Sn be compressed into one word,

Parameters: 6250
Default: 32 characters,
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4. S REGISTERS

The § registers are summarised in Table 4-1 along with their default values. Registers
denoted with an “** in Table 4-1 may be stored in one of the two user profiles by entering the
AT&Wn command. One of these profiles may be loaded at any time by using the ATZn
commasnd. The S registers are deseribed in detail in Table 4-2.

4.1 Factory Defauits

The factory default values are stored in the EPROM and are loaded into the active
configuration at power-up or by the ATZn command. In addition, the designated default
profile is subsequently loaded, and may change some of the factory default values, The
designated default profile can be changed by the AT&Yn command where & can be one of
two possible user profiles (0 or 1).

All of the original €actory default register values may be loaded at any time whilst in
conmmand mode by entering the AT&F command.

4.2 S Register Determination

Throughout this manual the values for S registers are listed in decimal notation. To
determine the contents of some § registers, it is necessary to convert from decimal to binary or
vice versa. To convert an S Register to its binary representation, see the Decimal-To-Binary

Conversion Table at the rear of this manual,
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Table 4-1. 8 Register Summary

" Fable 4-2.- S Register Definitions

REGISTER

DESCRIPTION

Number Of Rings Till Auto-Answer. Bstablishes the number of ring signals %equired
before the Execntive Series answers incoming calls. Setting this register t¢ zero {0} disables

S0 auto-answer mode. IF 50 is set to 1, the moder witl answer after 2 rings; if set to a value
greater than 5, 5 is used.
Range: 0,2 -5 rings
Default: 0
Ring Counter. Number of rings that the Executive Series detects before it answers a call. If
s1 110 ings ocour ovet an eight second interval, this register is cleared.
Range: 0 - 255 rings
Default: 0
Escape Character, 52 holds the decimal value of the ASCII character used for the escape
S character. The default value corresponds o an ASCII “+’. A value over 127 disables the
escape process, 1.e., io escape character wili be recognised.
Range: 0 - 255, ASCI] decimal
Defautt; 43
Carriage Return Character. Sets the command lice and result code terminator character.
53 Pertains to asynchronous operation only.
Range: @ - 127, ASCII decimal
Default: 13 (Carriage Retuzn)
Line Feed Character. Sets the character recognised as a line feed. Pertains to
S4 asynchronous operation only. The Line Feed control character is output after the Carriage
Return control character if verbose result codes are used.
Range: 0 - 127, ASCII decimat
Deafault; 10 (Line Feed)
Backspace Character, Sets the character recognised as a backspace. Pertains to
55 agynchronous eperation only., The Executive Series will not recognise the Backspace
character if it is set to a value that it greater than 32 ASCII This character can be used o
edit a command line, When the echo command is enabled, the modem. echoes back to the
jocal DTE the Backspace character, an ASCII space character and a second Backspace
character; this means a total of three characters are transmitted each time the Executive
Series processes the Backspace character.
Range: G - 32, ASCII decimal
Default: ’ % (Backspace)
Wit Time For Blind Dialling. Sets the length of lime to pause after the Executive Series
56 goes off-hook and before it dials the rst digit of the telephone number. The modem always

pauses for a minimum of 2 ceconds even if the S6 register is set to a value Jess than 2
seconds, The “Wait For Dialtone™ call progress featare (W in the dial string) will overzide
the value in register $6. If option ATX2 or ATX4 is in effect, this register is ignored.
Range: 2 - 255 seconds
Default: 2 :

REGISTER TiTLE DEFAULT
S0 Number Qf Rings Till Autc-Answer 0*
81 Ring Counter 0
32 Escape Character 43 *
$3 Carriage Return Character 13
84 Line Feed Character 10
85 Backspace Character 8
S6 Wait For Blind Dialling 2%
87 Wait For Carrier After Dial 50 *
58 Pause Time For Dial Delay 2*
55 Carrier Detect Response Time 6 *

§10 Lost Carrier To Hang-Up Delay 14 *
S11 DTMF Tone Duration 95 *
S12 Escape Code Guard Time 50 *
§13 Reserved None
814 Bit-Mapped Options None *
S15 Reserved None
816 Bit-Mapped Test Options None
8517 Reserved None
S18 Test Timer 0*
819 Reserved 0
520 Reserved None
$21 Bit-Mapped Options None *
822 Bit-Mapped Options None *
$23 Bit-Mapped Options None *
524 Reserved None
525 Delay To DTR 5*
S526 RTS To CTS Delay Interval 1*
8§27 Bit-Mapped Options None *
§28 - 28 Reserved None
330 Inactivity Timer 0*
$31-35 Resgerved None
836 Negotiation Failure Treatment 7*
837 Desired Telephone Line Speed g*
838 Delay Before Forced Disconnect 20 %
839 Reserved None *
S40 Bit-Mapped Options (MNFP) 77
§41 Bit-Mapped Options (MINP) 1
S44 Unused 3
546 Pratocol Selection None *
S48 V.42 Negotiation Action None *
S49 Speed Buffer Lower Limit g *
550 Speed Buffer Upper Limit 255 *
582 Break Handling None
886 Connection Failure Cause Code None
591 Programmable Transmit Level 0 *
§$95 Extended Result Codes 0*

* Register value may be stored in one of twe user profiles with the AT&Wn command.
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Table 4-2. § Register Definitions {Cont’d)

REGISTER

DESCRIPTION

87

Wait For Carrier After Dial. Defines two delay times:
1. During call establishment, this register esiablishes the time that the
Executive Series waits for carrier from the remote modem before
hanging up.
2. Setsthe length of time that the Executive Series waits when the “Wait
For Dialtons™ call progress feature (W in the dial string) is in effect,
Range: 20 - 255 seconds
Default: 50

58

Pause Time For Dial Delay. Sets the length of time to pause wher the Executive Setics
encounters the “Pause During Dial” call progress feature, i.e., the comma (.},

Range: 0-255

Defanit: 2

59

Carrier Detect Response Time, Determines how long a carrier signal must be present
wefore the Baecutive Series recognises it as a carrier and turns on DCTY. As this value is
increased, there is less chance of detec@ing a false carrier due to noise from the telephone
line.

Range: 1 - 255 tenths of a second

Default: 6 (0.6 second)

S10

Lost Carrier To Hang-Up Delay. Sets the length of time the Executive Series waits before
hanging up after a Joss of carrier. This allows for a temporary carrier loss without causing
the local modem to disconnect. When register S10 is set {o 255, the modem functions as if
carrier is always present.

The actual interval the Executive Series waits before disconnecting is the value in register
$10 minus the value in register $9. Therefore, the $10 value must be greater than the 89
valae or else the modem disconnects before it recognises the carrier,

Ruange: 1 - 255 tenths of a second

Default: 14 {1.4 seconds)

511

DTMF Tone Duration. Sets the daration of tones in Dual Tone Multi-Frequency (DTMF)
dialling. This value has no effect on pulse dialling.

Range: 65 - 255 milliseconds

Defanlt: 95 mitliseconds

812

Escape Code Guard Time. Sets the time delay required immediately before and after
entering the escape code. The time interval between the sending of the first and second, or
the second and third escape code chazacter must be less than the valug of the gaard titme.
Range: 0 - 255 fiftieths of a second

Defanit: 50 {1 second) '

513

| Reserved.
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Table 4-2. S Register Definitions (Cont’d)

REGISTER DESCRIPFION
_—_ Bit-Mapped Options. Indicates the status of command options.
S14 Bit 0 = ATF 0 - Disabled
1 - Egabled
Bit 1 =ATE 0 - Disabled
1 - Enabled
Bit 2 = ATQ 0 - Disabled
1 -Enabled
Bit 3= ATV (0 - Numeric
1 - Verbose
Bit 4 = Rescrved
Bit 5 = ATP or ATT 0-ATT
i« ATP
Bit 6 = Part of ATQ 0-ATQO, 1
1-ATQ2
Bit 7 = Originate/Answer 0 » Answer
1 - Originate
815 Reserved.
Bit-Mapped Test Options. Indicates the test in progress. The AT&TO command
516 terminates any test and sets 816 to zero.
Defanlt: ©
Bit 0 = Local analogue loopback (AT&T1)
0 -~ Disabled (defaulf)
1 - Enabled
Bit 1 = Not used
Bit 2 = Local digital foopback (AT&T3)
0 - Disabled {defalt)
1 - Enabled
Bit 3 = Remote digital loopback status (AT&T+4 and T5)
0 « Loopback off
1 - Loopback in progress
Bit 4 = Remote digital loopback (AT&T6)
( - Disabled (defanlt)
1 - Enabled
Bit 5 = Remote digital loopback with self test (AT&TT)
0 - Disabled (default)
1 - Enabled
Bit 6 = Local analogue loopback with seif test (AT&T8)
0 - Disabled (defauit)
i - Enabled
Hit 7 = Not used
817 Reserved,
Test Timer. Sets the length of time the Executive Series conducts a test before returning to’
S18 the command mode, If this register is zero, the test will not automatically terminate; the test
must be terminated from the command mede by issuing an AT&TO or ATH command.
Range! 0 - 255 seconds
Default: ¢
519 Reserved.
§20 Reserved.
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Table 4-2. S Register Definitions (Cont’d)

REGISTER

DESCRIPTION

Table 4-2. 8 Register Definitions {(Cont’d)

§21

Bit-Mapped Optious. Indicates the statas of command options.
Bit ¢
0=AT&J0
1=AT&I
Bit1
0=AT&Y0
1= AT&Y1
Bit 2
0=AT&RO
i = AT&RI1
Bit3, 4
0=AT&DO
1=AT&D1
2=AT&D2
3=AT&D3
Bit 3
0=AT&CO
1=AT&C1
Bito
0=AT&S0
1=AT&S1
Bit7
0=ATY0
1=ATY}

8§22

Bit-Mapped Options, Indicates the status of command options.
Bit0,1
0=ATLO
1=ATL1
2=ATL2
3=ATL3
Bit 2.3
0=ATMG
1 =ATM1
2=ATM2
3= ATM3
Bit 4, 5,6
0=ATX0
1= ATX1
2=ATX2
3=ATX3
4= ATX4
Bit 7
0=AT&PO
1 =AT&P1

REGISTER DESCRIPTION
Bit-Mapped Options. Indicates the status of command options.
Bit0
523 0=AT&TS
= AT&TS
Bit 1, 2, 3 - Local DTE rate
0=0-300 bps
1= 600 bps
2 = 1200 bps
3 = 2400 bps
4 = 4800 bps
5 = 9600 bps
6 = 19200 bps
7 = 38400 bps and abave
Bit 4, 3 - Parity option
0=gven
1 =not used
2 = odd
3 = nong
Bit6,7
0=AT&GO
1=AT&G1
2= AT&G2
§24 Reserved,
Delay To DTR. Register S25 serves two purposes. When the Executive Series is operating
§25 in synchronous mode 1 or 4, the value assigned to 525 specifies the leagth of time the
modem waits afier a connection has been made before examining DTR. This allows the
modem to ignore an ON-to-OFF transition of DTR, giving the wser sufficient time to
disconnect the modem from the asynchronous terminal and attach it to a synchronous
terminal without forcing the modem back to the asynchronous command mode. During this
time, the value for S25 is read in seconds (e.g. the factory-set valne of 3 equals 5 seconds,
instead of 0.05 seconds).
In all other modes, and after catl establishment in synchronous modes 1 and 4, the value is
read in 1/300 seconds. In any mode, a change in DTR {ON or OFF) that persists for a period
shorter than the value held in 825 is ignored by the modem while it is in data mode.
Range: 0-255 (0,01 second if mode 1 or 4 when in data mode, 1 second otherwise)
Default: 5
RTS To CTS Delay Interval. Pertains to synchronous operation only. ‘When CTS tracks
826 RTS (AT&RD) znd the Executive Series detects and ON-to-OFF transition on RTS, this

register sets the time delay before the modem tarns CTS ON.
Range: 0 - 235 hundredths of a second
Default: 1
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Table 4-2. 8 Register Definitions (Cont’d)

REGISTER

DESCRIPTION

DESCRIPTION

8§27

Bit-Mapped Option. Indicates the statns of command options.
BitG, 1,3 and 7
0 =AT&Q0
1=AT&Q1
2= AT&Q2
3= AT&Q3
4= AT&O4
5=AT&Q3
6= AT&Q6
7= AT&QT
8= AT&OQS
9=AT&Q9
Bit.2
0=AT&LO
1=AT&L1
Bit4,5
0= AT&X0
1=AT&XK]
2=AT&X2
Bit6
0 =ATBO
1=ATB1

S§28-29

Reserved.

830

Inactivity Timer. Determines the length of time, in tenth of a second intervals, that the
Executive Series will wait before disconnecting when no data is sent or received. In MNP or
V.42 mode, any data transmitted or received will reset the timer. In other modes, any data
transmitted will reset the timer. The inactivity timer is inoperative in synchronous mode.
Runge: 0-255

Defauls: 0 (disabled)

8531-35

Reserved.

836

Negotiation Failure Treatment. This register is read when the 348 register contains the
value 128 or if 2n atterpted error correction link fails. These fallback opticns are initiated
immediately upon connection if S48 = 128,

Range: 0-7 If an invalid number is entered, the number is accepted
into the register, but §36 will act as if the default value is
entered.

Default: 7

The $36 actions are:
836 =90 Modem disconnects.

S36=1 Modem stays on-line and a Direct mode connecticn is
established.

536 =2 Reserved.

836 =3 Modern stays on-line and a Mormal mode connection 15
established.

836 =4 An MNP connection is atternpted and if it fails, the
modem disconnects.

836 =5 An MNP connection is attempted and if it fails, a Direct
mode connection is established.

836=7 An MNP connection is attempted and if it fails, a Nermal

mode connection is established.
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REGISTER
' Desired Telephone Line Speed.
837 Range: G-9 If an invalid number is entered, the number is accepted into the
register, but 837 will act as if the default valug is entered.
Default: 0
537=8  Attempt to connect at speed of last AT command issued. For
DTE speeds greater than 2400 bps, the Executive Series witl
atternpt to connect at 2400 bps.
$37 =1-3  Attempt to conaect at 300 bps.
537=4  Reserved.
837=5  Attempt to connect at 1200 bps.
§37=6  Attempt to connect at 2400 bps.
537=8  Attempt to connect at 4800 bps.
837=9  Attempt to connect at 9600 bps.
837 =10 Attempt to connect at 12000 bps.
8§37 =11 Attempt to connect at 14400 bps.
$37=12  Attempt to coanect at 7200 bps.
Belay Before Forced Disconnect (Error-correction mode only). This register specifies the
S38 delay between the Executive Serfes's receipt of the ATH command to disconnect (o1 ON-to-
OFF transiticn of DTR if the modem is programmed to follow the signal) and the disconnect
operation. For an error-correction connection, this register can be used to ensure that data in
the modem baffer is sent before it disconnects. If $38 is set between £ and 254, the
Fxecutive Series will wait that zember of seconds for the remote modem to acknowledge all
data i the modem buffer before disconnecting. If time expires before all data is sest, the NO
CARRIER 1esult code will be issued to indicate that data has been lost. If alf data is
transmitted prior to timeout, the response to the ATHO command wiif be OK.
If $38 is sct Lo 255, the Executive Series does not timeout, and continues to atiempt 1o deliver
data in the buffer until the connection is lost, or the data is delivered.
Range: 0-235 seconds
Default: 20
839 Reserved. .
Rit-Mapped Options (MNP). Indicates the status of command options.
940 Range: Nong
Default: 0111 0001
Bit @, 1 AT\NG
Bit2, -4 ATKS
Bit5,6  AT\A3
Bit7 ATVGO
Bit-Mapped Options (MNP). Indicates the status of command options.
841 Range: None
Defauit: (000 0001
Bit 0 AT%C1
Bitl AT%E}
Bit 2 ATVLO
Bit3-7 Notused
Protocol Selection. Controls sclection of compression. The following actions are executed
§46 for the given values:

§46 =136 Execute error correction protocol with no comzpression.

846 = 138 Execute error correction protocol with compression.
In addition to BTLZ (V.42 bis), the Bxecutive Series also implements MNP5 data
compression. BTLZ is used only with LAP-M, and MNP5 only with MNP4 as per the
CCITT recemmendations.
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Table 4-2. S Register Definitions (Cont’d)

REGISTER DESCRIPTION
V.42 Negotiatiom Action. The V.42 negoliation process determines the capabilities of the
S48 remote modem.  However, when the capabilities of the remote modem are known and
negotiation is unnecessary, this process can be by-passed if desired.
Range: 0,7,0r128 If an invalid number is entered, it is accepted into the §
register, but S48 will act as if 128 is entered,
Defauit: 7

548=10 Disable negotiation; by-pass the defection and negotiation
phases; and proceed with LAP-M.

548=7 Enable negotiation.

S48 = 128 Disable negotiaticn; by-pass the detection and negotiation
phases; and proceed at once with the fallback action
specified in 836. Can be nsed to force MNP,

Break Handling Options. Break signals provide a way for the nser to get the atteation of
882 the remote moden:. The break type depends an the specific application. LAP-M specifies
three methods of break signal handling: in sequence, expedited, and destructive,
Range: 3,7, 0r 128 Tfan invalid number is entered, it is accepted into the §
register, but 582 will act as if the default value is entered,
Default: 128

582=3 Expedited: Modern sends a break immediately; data
integrity is maintained both ahead of and after the break.

S82=17 Destructive: Modems sends a break immed:ately; data being
processed by each modem at the Hime of the break is
destroved.

8582 =128 In sequence: Medem sends a break in sequence with any
transmitted data; data integrity is maintained both ahead of
ard after the break. (Factory defaulf),

Connection Failure Cause Code. When the Executive Serics issues a NO CARRIER result
$86 code, & value is writlen to this S register to belp determine the reason for the failed

connection. 86 recerds the first event that contributes to @ NO CARRIER message. The
cause codes are;

586 = Normat disconnect, no error occurred.

586 =4 Loss of carrier.

586 =35 V.42 negotiation fziled to detect an error-correction modem at
the other end.

SB6=6 Other error correcting modem did not respond to
feature negotiation message sent by Executive Series.

886 =9 The modems could not find a common protocol.

886 =12 Nommal disconnect initiated by the remote modem.

S86 =13 remote modem dees not respond after 10 re-transmissions of the
same Mmessage.

586 = 14 Protocol violation,

REGISTER DESCRIPTION
Programmable Transmit Levels. The transmit level is adjustable in 591 from O dBm
891 (default value) to -15 dBm in 1 B increments for data transmission in both synchronoas and
asynchronous operation. This S register takes effect only when a leased line is selected
via the AT&L1 command.
891 =0 0 dBm
891 =1 -1 dBm
891=2 -2 dBm
591 -14 -14 dBm
891 =15 -15 dBm
The transmit level may not be altered once a connection exists.
Extended Result Codes. The bits in this register can be set to overtide some of the ATWn
595 command options. A bit set to a 1 in this register will enable the corresponding reselt code
regardless of the ATWn setting.
Bit ¢ CONNECT result code indicates DCE speed instead of DTE
speed.
Bitl Append /ARQ to verbose CONNECT XXXX result code if
protocol is not NONE.
Bit 2 Enable CARRIER X3{X result code.
Bit3 Enable PROTOCOL XXXX result code.
Bit 4 Reserved,
Bit 5 Enable COMPRESSION result code.
Bito Reserved.
Bit7 Reserved.
55




Executive Series Sample Connect Strings Executive Series Notes

Decimal-To-Binary Conversion Table

ATWOS95=0 (Default) CONNECT xxxx (where xxxx represents DTE speed)
: . i it Bit 7 | Bit Bit 5 it 4 i i i ;
Connect with distant modem at V.32 bis supporting V.42 bis. B]]t)f;f:g?n 1123 ;46 312 B;t6 Bl; ? Bl: : Bl; : Bllt 0
ATWI1895=45 CARRIER 14400 Weighting
PROTOCOL: LAP-M Examples
COMPRESSION: V. 42BIS 11 0 0 0 0 1 0 1 1
CONNECT 14400 45 0 0 1 0 1 1 0 1
. ) 217 1 1 0 H 1 0 0 1
Connect with distant modem only supporting V.32 with MNP levels 4 and 5. 255 1 1 ! 1 1 1 1 1

ATWI1895=45 CARRIER 9600
PROTOCOL: ALT
COMPRESSION: CLASS 5

CONNECT 9600 Sample Tuitialisation Strings

Conneet with distant modem only supporting V.22 bis (2400 bps). ATEF&ECI&ED2<CR> Sets modem to factory defaults, DCD to foliow carrier
ATW0S95=45 CARRIER 2400 signal and causes a disconnection upon lowering of DTR.
PROTOCOL: NONE )
CONNECT 2400 ATW1895=45<CR> Sets the modem for verbose reporting of connect strings
(see previous page).
ATW2895=2 CONNECT wxex/ARQ (where o represents DCE speed)

ATEWEWI1<CR> Writes current active configuration profile to stored
NVRAM profiles ¢ and 1.

The information supplied by Maestro Pty Ltd in this document is believed to be accurate and reliable at the
time of printing. However, no responsibility is assumed by Maestra Ply Ltd for its use, nor any infringement of
patents or other rights of fhird parties which may resulf from its use or misuse. This document is subject to
change without prior notice.

© Maestzo Pty Ttd 1993, Writter: by Jolyon Robertson of
All Rights Reserved. CLASSIC Communications Pty Ltd.
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MAESTRO PTY. LTD.
MAESTRO WARRANTY

QTHER RIGHTS

The rights (including implied rights} and remedies
which the owner has under the Trade Practices
Act and other consumer laws are additional to the
benefits conferred by this Maestro Warranty.

MAESTRO WARRANTY

Except for the clauses below, Maestro warrants
that it will repair (or at its. option repiace) any part
of the product which in the opinion 0f Maestro or
its authorized service dealer, is defective by
reason of faulty workmanship or materials during
the period for parts and/or labaur specified in the
following table commencing from the date of
original purchase of the product.

CONDITIONS

This Maestro Warranty only applies if the product
has been installed and used in accordance with
instructions on the product or in the operating
manual. Procf or purchase date must be
presented when reguesting Maestro Warranty
service.

Maestro Pty. Lid, Australia warrants this product
to be free from defects in materials and

workmanship for a period of twelve (12) months
from the date of purchase.

This warranty appiies only to the original
purchaser of the Maestro product from an
authorised dealer. It does not apply where defects
or damage have been caused by alteration, abuse,
misuse or use otherwise than in accordance with
the manufacturer's  instructions  {such  as
environments outside recommended temperature
and humidity ranges), fair wear and tear resulting
from normal usage, or i repair has been
attempted by unauthorised persons.

This warranty wilf become effective only if you
complete the attached warranty card and if it is
received by Maestrc Pty. Ltd. within fourteen (14)
days of the purchase.

Any service or repair provided under this warranty
shall include, free of charge, all labour and
replacement parts necessary to meet the repairs
covered under the terms of this warranty.

When the product is returned to Maestro Pty. Ltd.
for repair, all charges for transportation to and
trom the Service Centre shail be borne by the
holder of the warranty,




	Front cover
	Inside cover
	Copyright notice
	Table of Contents
	1. INTRODUCTION
	2. FUNCTIONAL DESCRIPTION
	3. "AT" COMMANDS
	4. S REGISTERS
	Executive Series Sample Connect Strings
	Executive Series Notes
	Rear cover
	Maestro Pty Ltd Warranty Card

