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Introduction

This Technical Reference for Hayes Modem Users offers additional information about
the Hayes Standard AT Command Set for users who want to use the command set
to control the modem, rather than using full-featured software. To help you do
this, the complete command set is defined in greater detail than that provided on
the Hayes Standard AT Command Set Reference that accompanied your modem. All
of the commands in the set are included in this document.

You will also find additional discussions on some of the more complicated
options, such as synchronous communications, and the interactions between
communication standards, negotiation commands, and modem speeds. In
addition, information about the connections between the modem and the
computer or terminal is included.

With the information provided here, you should be able to configure your
modem with AT commands for a variety of communication environments. If
you are just starting out with communications programming, this reference
should provide you with sufficient tips to address the modem'’s features through
a software program of your own.

If this reference seems more technically oriented than you anticipated, we
suggest that you purchase one of Hayes Smartcom™ communications software
products. Any of these fine programs will fully control the modem in almost
any telecommunication environment.

Who Should Use this Reference

Users of full-featured communications software such as Hayes Smartcom™
products will not need this reference.

This reference is provided for...

¢ users of communications software packages that require the user to enter
modem configuration strings.

e users who will be installing and operating Hayes modems in a non-PC
environment.

e users who control their modems directly with terminals or terminal
emulation software.

¢ technical personnel responsible for custom installations and applications.

Additional information is available for communications software developers. If
you are, or would like to become, a registered Hayes Software Developer, you
may receive additional technical material on Hayes products. For information
on qualification and registration procedures, contact your nearest Hayes
Customer Service facility. (Refer to the Customer Service Information provided
with your modem for location and telephone number.)
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How this Reference is Organized

This reference is divided into two chapters and four appendices:

Includes definitions of the Hayes Standard AT Command Set including the

commands, result codes, and S-registers.

Includes definitions of the commands used for X.25 packet-switched
communications, PAD and National Parameters, and command listings for
four PAD profiles.

Describes the various asynchronous and synchronous transmission modes
supported by Hayes modems and includes a discussion of the AT commands
related to these modes.

Provides special environmental considerations and offers suggestions for
remedying problems in modem communications.

Discusses the requirements and capabilities of the modem’s data terminal
equipment (DTE) interface.

Offers suggestions for developing applications software using AT commands.

T A
How to Use this Reference

The commands and procedures described in this Reference are intended for use
with a program that provides a command line interface to the modem, or if the
modem is connected to an asynchronous terminal from which commands can
be entered and sent through the serial port to the modem. Although commands
are not required when using Hayes Smartcom products, Smartcom EZ™,
Smartcom Exec™, Smartcom II"™, and Smartcom III™ all support a command line
interface to the modem. Refer to the Smartmodem™ Products User’s Reference or
V-series Products User’s Reference (depending on the modem you purchased) for
descriptions of the features that are enabled by the AT commands and
S-registers defined here. These user’s references both explain how to issue AT
commands, and read and set S-registers/PAD parameters.

Note: This Reference is not a list of the features supported by your modem, but a general guide to
the Hayes Standard AT Command Set as used to control Hayes modems. For a list of features
supported by your modem, refer to the documentation included with your modem. This Technical
Reference for Hayes Modem Users is a supplement to the documentation provided with your
modem, not a replacement.
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Chapter 1
The Hayes Standard AT Command Set

This chapter is divided into three sections: "AT Commands Listing," "Result
Code Listing," and "S-register Listing." The first section defines individual AT
commands. Commands are listed alphabetically for easy reference. The second
section defines the result codes that can be returned by Hayes modems. These
are listed in numeric order. The third section defines Hayes S-registers. These,
too, are in numeric order. For completeness, definitions of the AT command
prefix, the end-of-line character, and other information related to the use of
the Hayes Standard AT Command Set are also included.

Note: For the factory setting and available options/ranges for commands and registers,
refer to the Hayes Standard AT Command Set Reference provided with your modem.
Unless a command, register, or result code is listed in the Reference, it is not supported
by your modem, although it appears in this document.

]
1.1 AT Command Listing

Each step in the evolution of Hayes modems has added to a feature set that has
enhanced the definition of the Hayes standard.

A — Answer Command  The A command instructs the modem to go off hook and respond to an
incoming call, then handshake with the remote modem. When the modem
returns the RING result code, issue ATA<CR>. The modem will send an answer
carrier signal to the originating modem and wait for an originate carrier
signal. When the modem receives the carrier from the originating modem, the
modems go through a handshaking process then go on-line. The modem
returns the CONNECT XXXXX or CARRIER XXXXX result code (see Result
Code Listing in this chapter). If no carrier signal is received within the time
specified in register $7, the modem hangs up, returns the NO CARRIER result
code, and enters the command state. By using the &An command, the modem
can be forced to answer in the originate mode.

B - Select The B command is used to specify the desired communications standard
Communication setting at a particular modem line speed. Because options can select between
Standard groups of options, more than one combination of communication standard

and speed can be selected. For example, you can issue B1 and B16; both will be
in effect because they do not reference the same line speed. However,
choosing B1 then BS selects BS, and replaces BT as the standard for 1200 bps
communications. The most recent selection chosen from any given group will
be in effect for that parameter group.
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Group 1

Command | Description
B or BO V.22 when line speed is at 1200 bps
v | Bl U. S. Domestic industry standard 212A when line speed is at 1200 bps
B2 V.23 R1200/T75 bps Auto Speed Buffering (ASB) when line speed is at
T1200/R1200 bps
B3 V.23 T1200/R75 bps Auto Speed Buffering (ASB) when line speed is at
T1200/R1200 bps
B4 V.23 T1200/R75 bps split speed when line speed is at T1200/R75 bps
B5 V.23 1200 bps half duplex when line speed is at T1200/R1200 bps
Group 2
Command | Description
B10 V.23 R1200/T75 bps split speed when line speed is at R1200/T75 bps
B11 V.23 R600/T75 bps split speed when line speed is at R600/T75 bps
Group 3
Command | Description
B15 V.21 when line speed is 110/300 bps
B16 U. S. Domestic industry standard 103 when line speed is at 110/300 bps
Group 4
Command | Description
B20 V.23 R600/T75 bps ASB when line speed is T600/R600 bps
B21 V.23 T600/R75 bps ASB when line speed is T600/R600 bps
B22 V.23 T600/R75 bps split speed when line speed is T600/R75 bps
B23 V.23 600, half duplex when line speed is 600 bps
Group §
| Command | Description
V' | B30 V.22bis when line speed is 2400 bps
Group 6
Command | Description
V| B4 V.32 full duplex when line speed is 4800 bps
B42 Express 96* when line speed is 4800 bps
Group 7
Command | Description
B50 V.29 HDX when line speed is 7200 bps
Group 8
Command | Description
V'| B60 V.32 full duplex when line speed is 9600 bps
B61 Express™ 96* when line speed is 9600 bps
B63 V.29 half duplex when line speed is 9600 bps

* Express 96 — a Hayes proprietary protocol that simulates full-duplex 9600 bps operation (formerly
known as Hayes fast-turnaround "Ping-Pong" protocol).
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C - Carrier Control
Selection

D - Dial Command

The € command is used by some Hayes modems, such as Smartmodem 1200,
to control the transmit carrier. In these instances, €0 instructs the modem to
not send carrier (i.e., puts modem in a receive-only mode). High-speed
modems (those capable of speeds greater than 1200 bps) accept €1 without
error in order to assure backward compatibility with communications
software that issues C1. However, these modems do not support CO.

Cco Transmit carrier always off (not supported in high-speed modems)

C1 Normal transmit carrier switching

The D command places the modem in originate mode; it then functions as an
auto-dialer. Whether the command is issued on a line by itself, or followed
immediately by the telephone number, it must be preceded by the AT prefix
and terminated with a <CR>. (Note that <CR> is the notation used throughout
this reference to represent the carriage return, enter, or return function on
your keyboard.) The dial string is a combination of dial digits and dial
modifiers. If the modem is off hook, it will neither initially wait nor attempt to
detect dial tone before proceeding. The D command is not valid when the
modem is on-line or if either &Q2 or &Q3 is in effect. Parentheses and
hyphens in a dial string are ignored by the auto-dialer, but are counted as
characters in the command buffer. The command buffer for most Hayes
Smartmodem Products can contain as many as 40 characters. Hayes V-series
products can hold as many as 255 characters in their command buffers.

Result Description

Codes

BUSY if X3 or X4 are selected or W dial modifier is used and busy is detected
NO if X2 or X4 are selected and 1 second of dial tone is not detected;

DIALTONE | in response to a W dial modifier if dial tone is not detected within the
time specified by S7

ERROR if the S=n dial modifier is processed and the n value is out of range (refer to
the S dial modifier in this section) or if the total number of characters in
the command line plus the stored dial string exceeds the command buffer

limit
NO if @ dial modifier is used and then no signal is detected for at least five
ANSWER continuous seconds before the time specified by S7
OK if aborted by DTR ON-to-OFF whenever certain combinations of &D and &Q

are in effect. Refer to the &D command in this chapter for details; if the
semicolon (;) dial modifier is processed in the dial string; if aborted by a
character from the DTE during the dialing process
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Dial Modifiers

Dial modifiers can be combined with the dial (D) command to perform a
series of operations within a single command line. For example,
ATDT9W5552368!@+#71234; <CR> instructs the modem to use tone dialing
(T) to access a number outside a PBX (9), wait for dial tone (W), dial the
number 5552368, enter a timed break recall (!), wait for quiet answer (@), and
issue the PBX transfer code (#7) before dialing extension number 1234, then
return to the command state; before initiating the handshake.

0-9 A B C D # * - Digits/Characters for Dialing

The digits/characters 0-9 A B € D # * are numbers and characters the modem
can dial. The characters A B € D # * represent specific tone pairs and therefore
can be used only when tone dialing is selected; these symbols are ignored when
pulse dialing is used.

P — Pulse Dialing Method

The P dial modifier selects the pulse method of dialing. The P modifier can be
issued with the dial command, or alone, to indicate the method used for
subsequent dialings. The factory-set method is pulse. Once this method is
selected, it is used until the other is chosen, or the modem is reset.

T - Tone Dialing Method

The T dial modifier selects the tone method of dialing. The T modifier can be
issued with the dial command, or alone, to indicate the method used for
subsequent dialings. Once this method is selected, it is used until the other is
chosen, or the modem is reset, reinstating pulse dialing.

W - Wait for Second Dial Tone

The W dial modifier instructs the modem to wait for dial tone before
proceeding. If dial tone detection is not completed within the preset time limit,
the modem hangs up and returns the NO DIALTONE result code. Some PBXs do
not return a secondary proceed indication (second dial tone). The W dial
modifier is not effective in such systems and should not be used.

, — Delay Processing of Next Character

The comma (,) dial modifier in a dial string causes the modem to pause before
processing the next character or symbol in the command line. The duration of
the pause is determined by the value held in register $8. The comma is
frequently inserted after the 9 (digit generally used to gain outside access from
a PBX) to allow sufficient time for the dial tone to occur before the modem
dials the telephone number.

@ - Wait for Quiet Answer

The @ dial modifier instructs the modem to listen for five seconds silence
before continuing. The number of seconds the modem waits for silence is
determined by the value held in $7. This modifier is useful when dialing
telephone systems that produce no dial tone. If a five-second silence has not
been detected within the period set in $§7, the modem hangs up and returns the
NO ANSWER result code. If it detects the five seconds of silence, the modem
processes the remaining characters in the dial string. Note that the modem
does not listen for silence until it first detects dial tone and some other signal,
such as a ringing signal, that lasts longer than 210 milliseconds. For example,
to dial 5552368, wait for a quiet answer, then dial a security code 85939, wait
for a second dial tone, and dial extension 423 you would issue the following
command: ATDT 5552368 @ 85939 W 423 <CR>.
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! - Timed Break Recall (Hookflash)

The ! dial modifier issues a timed break recall signal, which causes the modem
to hang up briefly, then reconnect. This feature can be used to access such PBX
features as call transfer.

; — Return to Command State after Dialing

The semicolon (;) dial modifier, used only at the end of a command line (just
before the <CR>), instructs the modem to return to the command state
immediately after dialing, without breaking the connection.

The ; is useful when calling an electronic service, such as that offered by a
bank, that permits you to use tones to transmit numbers once a connection has
been established. The modem can send tones even if your telephone cannot.
The example below illustrates the use of the semicolon modifier in
communications with an electronic banking service.

ATDP 5552368; <CR> Dials bank using pulse method.

OK Command executed, but keeps the modem in command state
(no carrier handshake takes place).

ATDT 4768; <CR> Sends an ID code via tones and maintains modem in
command state.

OK Modem in command state; command executed.

In this example, the ; differs from the +++ in that the escape sequence places
the modem in the command state only when two modems have completed a
handshake. The semicolon keeps the modem in command state; no CONNECT
XXXXX result code is displayed.

DS=n - Dialing a Stored Telephone Number

A stored number can be dialed from an asynchronous terminal by following
the dial (D) command with the § modifier, an equal sign, and the location of
the stored number (see &Zn=x command at the end of this section). The
format of the modifier is $=n, where n is location 0-3. If ATDS=2<CR> were
issued, for example, the modem would dial the string stored in memory
location 3 of its “telephone book.”

R - Originate a Call in Answer Mode

The dial modifier R (Reverse mode) enables the modem to dial an originate
only modem by placing a call in answer mode. This modifier must be entered
at the end of the dialing (D) command string, before the <CR>. The R modifier
directs the modem to act as if it had been sent an A command in that part of
the command string.
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E — Command State
Character Echo
Selection

F — On-line State
Character Echo
Selection

H - Hook Command
Options

| - Internal Memory
Tests

10 - Display Product
Code

The E command determines whether characters are echoed to the DTE from
the modem when it is command state. Some computers and terminals do not
send the characters you type to the screen; they only transmit them to the
remote system through the serial port. In this case, if Command State
Character Echo were not enabled by the modem, you would be unable to see
what you type. If the DTE does echo the characters you type in command state,
and this function is enabled in the modem, each character typed will appear
twice.

EO Command state character echo disabled

E1l Command state character echo enabled

The F command is used by some Hayes modems, such as Smartmodem 1200,
to determine whether characters are echoed to the DTE from the modem when
it is in the on-line state. High-speed Hayes modems do not support the FO
option. However, because the F command may be issued by older
communications software, F1 is supported to assure backwards compatibility.

FO On-line character echo enabled (where not supported, ERROR result code is
returned)
F1 On-line character echo disabled

The H command provides control over the line relay. Its most common use is
with the HO option to initiate the Hangup Process and place the modem on
hook. H1 takes the modem off hook.

HO Execute the Hangup process if in the “on-line” command state or the local
analog loopback and analog loopback self-test conditions

H1 Go off hook; do not execute the Handshake Process

H2 Operate line relay only (applies to certain Smartmodem 1200 products)

The various forms of the I command instruct the modem to query its memory
for information about itself. The results of these tests are frequently used by
programmers to determine compatibility with software. Because these
commands request information about the modem’s firmware, they are not run
when a connection has been established with a remote modem.

This option reports the product code of the modem to the DTE. The modem
produces information text dependent upon its highest DCE line speed. The
responses below are examples:

Result Description

Codes

300 Smartmodem 300

120 Smartmodem 1200, Smartmodem 1200B, Smartmodem 1200C,
Smartmodem 1200A

240 Smartmodem 2400, Smartmodem 2400B, Smartmodem 2400P,

Smartmodem 2400Q, Smartmodem 2400M, V-series Smartmodem 2400,
V-series Smartmodem 2400B, V-series Smartmodem 2400 Quad,
V-series Smartmodem 2400M

960 Smartmodem 9600, V-series Smartmodem 9600, V-series Smartmodem 96008,
V-series ULTRA™ Smartmodem 2400, V-series ULTRA Smartmodem 9600,
Smartmodem Optima™ 9600

14400 V-series ULTRA Smartmodem 14400
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I1- Display ROM
Checksum

12 — Perform ROM
Checksum

14 - Identify Product
Features

The 11 command instructs the modem to calculate the value of the ROM
checksum. The response is a number, the sum of all of the bytes in ROM.

This command instructs the modem to verify the ROM checksum. Depending
on whether the ROM checksum has been found to be correct, the modem
produces text that resembles a result code. The modem memory test compares
the ROM checksum and tests it against the correct sum, also stored in ROM.
Rather than returning a numeric value as in 11, the 12 command generates a
result code. When the checksum is valid, the response is: OK. When the ROM
checksum fails, the modem responds with ERROR.

The capabilities and features of the modem are encoded into a string of text
that consists of several strings that are ASCII character representations of hex
numerals which are bit-mapped. The first character of each string identifies
which bit maps are in that string. For example, the “a-string” starts with a
lower case “a” and identifies most of the basic modem capabilities such as
modulation standards supported and support for AutoSync.

Since the following tables identify features for Hayes modem products, the
values included here and the number of strings are subject to change and
expansion. The maximum length per string is 40 characters.

The 14 text is displayed in the following form:

a097800C204C264

bF60410000

r1031111111010000

r3000111010000000

surrounded by additional <CR> and <LF> characters as are required by the V
command option in effect. According to convention, all <CR> and <LF>

characters are defined by $3 and $4, respectively. The meanings of the a, b, 11,
and 13 strings currently defined are described below.
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14 “a” String The first string, the a-string, is composed of the ASCII character "a" followed by
a series of hexadecimal characters (D1-D16 in this example). The bit map for
each byte is defined below.

a D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17

D18.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>