Express Modem: Hayes AT Command Set (3/93)

Article Created: 29 March 1993

This article lists the AT command set for the Power Book Express Mydem
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STANDARD AT COMVANDS

AT Attenti on code

Al'l conmands must begin with the attention code AT or at; the remainder of the
conmand |ine contains comands for the nodem |If AT is sent alone (that is,

it is followed by <CR>), no comand is executed but an OK result code is
returned.

) Pause

This nodifier introduces a delay tine before dialing the next dial character
or executing the next nodifier in the dial string. The pause tine is the
val ue of the S8 register. Default = 2 seconds.

A Ent er answer node

The A command forces the nbdemto go off-hook in answer node. The nodemthen
starts sending the answer tone (CCITT answer tone independent fromthe B
setting) unless the nmbodemis set for |eased |line node (& command). If no
carrier signal is received fromthe tel ephone line w thin the nunber of
seconds specified by register S7, the nodem goes on-hook, sends the NO CARRI ER
result code to the host, and returns to command state. |If a dial tone is
found, NO CARRIER is sent as a result code. Qherwi se, the nodemattenpts to
set up the carrier and, if successful, sends the appropriate CONNECT XXX
result code.

This command rmust be the last on a command line. Sending any character to the
nodem during call establishnment cancels the command and generates a NO CARRI ER
result code. This command is not valid while the Express Modemis connected
to a renmote nodem and in conmand state (after the escape sequence).



Bn Modul ati on protocol preference

This command det erm nes which protocol standard will be used for the next
connection. Settings BO and Bl apply only when ATNO is sel ected and register
S37 + 0. Setting B2 overrides all settings of ATN and register S37.

BO Default - Wen negotiating between a Bell or CCITT node, selects
CCTT V.21 or V.22 nodes.

B1 VWhen negotiating between a Bell or CCITT node, selects Bell 103 or
Bel | 212A nodes.

B2 Uses CCITT V.23 nodul ation only.

Cn Carrier control option
This command always returns OK. It is ignored and not saved in any profile.
Ds Di al i ng

The dialing conmand first makes a connection on the tel ephone network with the
t el ephone nunber specified in the character string s (call setup). |If the
renote nodem answers, it continues with the carrier handshake procedure.

After connection or failure to connect, the nodemreturns a result code with a
status of the connection. (The precision of the result code depends on the

| ast Xn conmand i ssued.) Sendi ng any character to the nmodem during cal

est abl i shnent cancels the conmand and generates a NO CARRIER result code. 1In
the sinplest form s consists of actual dial digits. This set of dial digits
consists of the follow ng characters: 0 to 9 (in pulse node these are the only
valid digits), Aor a, Bor b, Cor ¢, Dor d, *, and #.

Before sending the first digit, the nbpdemwaits for the dial tone, unless a
conma begins the string or “blind dialing” is enabled. (See the X command.)
Several dial nodify subconmands, which can be part of the dial string, allow
the modemto perform special dialing functions. These additional subcommands
(also called dial nodifiers) can precede, be enbedded in, or follow the actua
nunber to be dialed. Oher characters not included in this set of nodifiers
are ignored while dialing and do not interrupt the dial process.

P Pul se di al

The P nodifier determ nes the use of Pulse dialing. Dialing speed is

deternmi ned by the value of S11; the Make/Break ratio is determni ned by the &Pn
conmand. These paraneters can be changed only in certain countries. Any dial
characters following the P nodifier are dialed using pulse dialing until the T
nodi fier is encountered. This nodifier can appear anywhere in the dial

string.

T Touch-tone dial (DTM)

The T nodifier determ nes the use of Touch-tone dialing. Any dial characters
following the T nodifier are dialed using DTM- dialing until the P nodifier is
encountered. This nodifier can appear anywhere in the dial string. Default in
u. S



R Rever se node

The R nodifier changes the nodem from origi nate node to answer node after the
dialing process is conplete. This nodifier, used for conpatibility with old
ori gi nate-only nodenms, nust be put at the end of the dial string.

S=n Di al phone nunber stored at |ocation n

Thi s subcommand dials the tel ephone nunber stored in |ocation n, where nis O,
1, or 2. This nunmber has been previously saved using the AT& conmand.

W Di al tone detect

The Wnodifier nakes the nodem detect a dial tone before sending the next

digit. |If the tone has been detected by the nodem before the S7 register tine
del ay, the nmodem continues dialing the rest of the dial characters in the dial
string. If no tone is received, the nodem goes on-hook, returns the NO DI AL

TONE result code to the host, and enters the local command state. This
nodi fi er can be enbedded anywhere in the dial string, for exanple:
ATDTOWS551234

Calling card tone detect

Sanme as W The colon nodifier can detect nost calling card tones and can be
used to detect a wider range of frequencies.

@ Wait for quiet answer before dialing

For the tine specified in the S7 register (default = 50 seconds), the nodem
attenpts to detect 5 seconds of silence. This period of silence confirns that
the call has been answered. |If the 5 seconds of silence is detected, the
nodem di al s the renai ni ng nunbers in the command |ine. The renaining nunbers
m ght be a security code, another tel ephone nunber, or an extension.

This nodi fier can be enbedded anywhere in the dial string and can be used
to access a systemthat requires entering additional dial characters after
answering the initial call (for exanple, an answering nachine).

Note that rings are detected reliably only when calling locally (that is,
within the sane country). If the ringing tone does not stop, the nodem returns
the NO ANSWER result code.

This nodi fier causes the nbdemto go on-hook for a very short tine and then
back off-hook, as if the sw tch-hook button on the tel ephone set had been
pressed. This nodifier can be placed anywhere in the dial string.

; Return to local conmand state after dialing

This nodi fier forces the nodem back to the [ ocal conmand state after dialing a
nunber, allowi ng the nbodemto be used as a dialer (and the user must pick up



t he tel ephone handset at the end of the dial command) or to dial nunbers in
two or nore steps. The semicolon (;) nodifier nust be put at the end of the
di al i ng command.

En Echo off / on

This command controls the echoing of characters sent to the nodem fromthe
host back to the host when the nbdemis in comrand state.

EO Di sabl es the echo of characters sent by the host.
E1l Echoes characters sent by the host. Default
Fn Data echo to term na

This command has no effect and remmins for conpatibility. F1 returns CK; al
ot her val ues return ERROR

Hn O f / on hook

When the nodemis in on-line state, this conmmand nmust be preceded by the +++
escape sequence.

HO Forces the nodem on-hook. If the nmbdemis connected to the
tel ephone Iine, the connection is dropped. Default.
H1 Forces the nodem of f - hook
In Checksum product information
10 Requests the nbdemto return its product ID code. Default.
1 Reserved for Apple Conmputer, Inc.
|2 Returns OK
I3 Requests the country code of the DAA. In verbose node, the nane of

the country is returned; in terse node, only the code is returned.
The following is a list of the country codes thus far defined:

El Sweden

E2 Swit zerl and
E3 United Ki ngdom
E4 United States
E5 Fi nl and

F1 Australia

F2 Austria

F3 Bel gi um

F4 Canada

F5 Denmar k

F6 France

F7 Ger many

F8 Hol | and

F9 I rel and

FA Italy

FB Japan

FC Luxembour g



FD Nor way
FE Spai n

NO DAA DAA code does not correspond to a known country
Last country code / NO DAA: If no DAA is presently attached to the
nodem it returns also the last country code ever attached (if any).

| 4 Li sts features of the nodem
19 Returns the Apple Conputer, Inc. product code and version
information, as stored in the Express Modemfile 'VERS resource.

Ln Speaker vol unme

This conmmand has no effect in the Express Modem as the speaker is a conponent
of the Macintosh conputer and controlled by the user in the Sound control

panel . The command remains for conpatibility. LO-3 return OK; all other val ues
return ERROR

vh Speaker on / off / auto
MD Di sabl es the speaker.
ML Turns on the speaker until the carrier is established or unti
di sconnection. Default
M Leaves the speaker on throughout the entire connection
MB Turns on the speaker until the carrier is established, except during
di aling.
Nn Conmuni cati on protocol preference

This command setting takes precedence over the ATBO or ATB1 conmands and over
register S37. |If either ATNL or (ATNO and S37 = 0) have been sel ected, the
nodem aut onatically determnes Bell or CCITT node or V.23 nodul ation

Not e ATB2 takes precedence over any settings of ATN or register S37. |If ATB2
is selected, the nodem attenpts to connect at V.23 nodul ation
di sregardi ng settings of ATN and S37.

NO Uses register S37 for speed selection. |f S37 = 0, uses autonode,
connecting at the highest possible speed and falling back as
necessary, automatically determning Bell or CC TT node, ignoring
ATBO or ATBl1 settings. |If S37 * 0, uses only the speed specified in
S37, regarding ATBO or ATBl1 setting to determ ne between CCITT and
Bel | nodes. Default.

N1 Aut onode. Connects at the hi ghest possible speed, falling back as
necessary, automatically determning Bell or CCITT node. |gnores ATBO
or ATB1 settings. |If ATN =1 and S37 * 0, the value of S37
det ermi nes the maxi mum connection speed. This comrand is identica
to setting NO and S37 = 0.

N2 I dentical to NLI.

(0] Return to on-line state



This comrand brings the nodemto on-line state from conmand state and returns
ERROR i f the nbdemis not connected to the tel ephone |ine.

0] Returns to the on-line state after having entered conmand state from
t he escape sequence.
oL As above but triggers retrain before reentering on-1ine state.
P Enabl e pul se dialing

Sets the default dialing node to pul se node. This command can al so be used as
a subconmand of the D command.

M Qui et / verbose node

Q@ Sends result codes to the host. Default.
Q Di sabl es sending result codes to the host.
Q Returns result codes in originate node and not in answer node.

Sn Sel ect an S register
This command sel ects the default S register to be used in subsequent commands
when no S regi ster nunber is given.

Sn? Read an S register

The Sn? command is used to read the contents of a register (n = register
nunber). The response is always expressed as a three-digit deci mal nunber,
where the leading digits or all digits may be zero. OKis returned after the
di spl ay of the register contents.

Sn=m Wite to an S register

This command places the value minto the register n. See the section “S
Regi sters” for specifics of the registers and their val ues.

T Enabl e tone (DTMF) dialing

Sets the default dialing node to Touch-Tone node. Can be used in the dial
string. Default.

Vn Nurmeric / verbose result codes
VO The nmodem sends the result code in nuneric formw thout |ine feed
characters.
V1 The nodem sends the result code in verbal (English) formwth |ine

feed characters. Default.

Supported result codes are as foll ows:

Ver bose Ter se Meani ng



XK 0 Conmmand conpl et ed

CONNECT 1 Connection established

RI NG 2 I ncom ng ring detected

NO CARRI ER 3 No connection or lost the carrier

ERROR 4 Bad command

CONNECT 1200 5 Connection established at 1200 bps

NO DI ALTONE 6 Dial tone not detected in S7 seconds

BUSY 7 Busy tone detected

NO ANSVEER 8 See ATD with the @dial nodifier

CONNECT 2400 10 Connection established at 2400 bps

CONNECT 4800 11 Connection established at 4800 bps

CONNECT 9600 12 Connection established at 9600 bps

CONNECT 14400 13 Connection established at 14400 bps

CONNECT 7200 15 Connection established at 7200 bps

CONNECT 12000 16 Connection established at 12000 bps

CONNECT 1200/ 75 22 Connection V.23 transmitting 1200 bps

CONNECT 75/ 1200 23 Connection V.23 transnitting 75 bps

CONNECT 300/ REL 24 Connection with MNP 300 bps

CONNECT 1200/ REL 25 Connection with MNP 1200 bps

CONNECT 2400/ REL 26 Connection with MNP 2400 bps

CONNECT 4800/ REL 27 Connection with MNP 4800 bps

CONNECT 9600/ REL 28 Connection with MNP 9600 bps

CONNECT 7200/ REL 29 Connection with MNP 7200 bps

CONNECT 12000/ REL 30 Connection with MNP 12000 bps

CONNECT 14400/ REL 31 Connection with MNP 14400 bps

CARRI ER 300 40 Carrier detected at 300 bps

CARRI ER 1200/ 75 44 Carrier detected at 1200 bps sending
75 bps receiving

CARRI ER 75/ 1200 45 Carrier detected at 75 bps sending
1200 bps receiving

CARRI ER 1200 46 Carrier detected at 1200 bps

CARRI ER 2400 47 Carrier detected at 2400 bps

CARRI ER 4800 48 Carrier detected at 4800 bps

CARRI ER 7200 49 Carrier detected at 7200 bps

CARRI ER 9600 50 Carrier detected at 9600 bps

CARRI ER 12000 51 Carrier detected at 12000 bps

CARRI ER 14400 52 Carrier detected at 14400 bps

COWPRESSI ON:  CLASS 5 66 MNP cl ass 5

COWPRESSI ON: V. 42BI S 67 V.42 bi s conpression

COVPRESSI ON: - NONE 69 No conpression

PROTOCCL: NONE 70 Asynchr onous node

PROTOCCL: LAP-M 77 Error control node with LAP-M protoco

PROTOCOL: LAP- M HDX 78 LAP- M protocol Hal f dupl ex

PROTOCCOL: ALT 80 Error control node with MNP protoco

MODEM | N USE 128 Modem al ready in use for this or another
associ ation

DI ALI NG DI SABLED 129 Bl acklisting table is ful

BLACKLI STED NUVBER 130 Modem nonmentarily refuses to dial this

numnber
LI NE CURRENT DETECTED 131
NO LI NE CURRENT 132

UNKNOAN COUNTRY CODE 133 Unknown DAA Country Code



FORBI DDEN NUMBER 134 Nunber dialed is forbidden

Codes 129 and 130 appear only in those countries where the “blacklisting” of
unsuccessful tel ephone nunbers is mandatory. The nunber of tel ephone nunbers
inthe list will be set according to regulations in each country.

Wh Progress result codes

The ATWsetting determ nes whet her progress result codes will be displayed in
addition to the ATX codes. Register S95 deterni nes which progress result codes
wi || be displayed.

W) Di sabl es progress codes 40 through 80.
W Enabl es progress codes 40 through 80. Default.
W2 Di sabl es progress codes 40 through 80; identical to W.

When witing a CCL script, pay attention to result codes for scripts that
require a specific response. |f progress codes are enabled, the foll ow ng
strings appear on the screen during a connection (in this exanple, a V.22 bis
connection with no error control):

CARRI ER 2400
PROTOCCL: NONE
CONNECT 2400

As the nmodemis a bus nodem and the nbdemto-DTE interface is software based,
only nodemto-nodem speeds are returned.

Xn Activate result codes

The result codes listed in Vn are divided into subsets that can be sel ected by
t he X command.

X0 Activates result codes [0..4, 8, 128..134].
X1 Activates result codes [0..5, 8..134].

X2 Activates result codes [0..6, 8..134].

X3 Activates result codes [0..5, 7..134].

X4 Activates result codes [0..134]. Default

Di al tone detection is enabled and di sabled by X2 and X4. Busy tone detection
i s enabl ed and di sabl ed by X3 and X4.

X0, X1, and X3 set the autodialer in “blind dialing” nmode (that is, no dial
tone is expected after going off-hook) in those countries where blind dialing
is allowed. |If X0 is set, the CONNECT result code neans that a connection was
est abl i shed whatever the speed is. However, if X1 to X4 are set, CONNECT
means that a connection was established at either 110 or 300 bps only. See
the MNP-specific nodifier applicable to codes 24-28.

Yn Break handl i ng

This command control s the behavior of the nodem on reception of a |ong-space
(break) signal fromthe renote nodem of |onger than 1.6 seconds for an



asynchronous connection or an attention frane for MNP or V.42 connecti ons.

YO Di sabl es | ong-space handling. The | ong-space is ignored. Default.

Y1 Enabl es | ong-space handling. |If the nodemreceives a | ong-space, it
replies with a break of 4 seconds, disconnects (goes on-hook), and
returns to command state

Y2 Enabl es | ong-space handling. If the nodemreceives a break when it is
in data node, it replies with a break of 4 seconds and returns to
conmand state, renmaining connected to the renote nbdem

Zn Reset
The Z comand tells the nbdemto performa software reset. After reset, the
optional paraneter profile specified in the conmand argunent is restored.

Z0 Loads saved profile O into the active profile. Default

Z1 Loads saved profile 1 into the active profile.

&Cn DCD opti ons
This conmmand has no effect and renmmins for conpatibility. Values 0, 1, and 2
return OK; all other values return ERROR

&Dn DTR opti ons

Since internal, or bus, nodems do not have a DTR line, this comuand shoul d

det ermi ne nodem response when the user closes the connection or the application
currently using the nodem (that is, when the nmodemis off-hook). In this
situation, the Express Mddem drops the connecti on and hangs up. Ther ef or e,
AT&D has no effect and remains for conpatibility. Values O through 3 return
OK; all other values return ERROR. Default = 3

&F Recal | factory profile

This command restores the factory configuration as the active profile.

&Gn Guard tones

Thi s command specifies whether guard tones should be transmitted and, if so, at
what frequency. Sone telephone systens use guard tones to all ow proper data
transfer over the network. (Guard tones are not used in the United States. The
nodem does not recogni ze the value of 1 (550Hz guard tone) and returns ERROR

&0 Di sabl es guard tone (default in the United States).
&Gl Sends 1800 Hz guard tone (default outside of the United States).
&GE2 Same as &Gl.

&Kn Local flow contro

Thi s command specifies which kind of local flow control is used between the
conmuni cati ons application and the Express Mddem software. Since flow control
mechani sns are built in, this command has no effect and remmins for scripting
conpatibility. Flow control characters generated by the conmuni cati ons
application are always passed to the line. See the section “Flow Control” in



this chapter. The &K command setting will not be stored or displayed in the
profile. &K0-&K5 respond OK, and no action is taken. Oher values generate
ERROR.

&Ln Switched / | eased line

This conmmand affects the nodem s behavi or during the call-setup and the
carrier-handshake phases at the begi nning of a connection

&L0 Selects switched (dial-up) line. Al timeouts are active
according to the definition of the handshake protocols. Default.
&Ll Sel ects leased Iine. Al timeouts are ignored during the handshake

process. Calling and answer tones are not exchanged while executing
D and A conmand (that is, the carrier handshake is started
i medi ately).

&\Vh Asynchronous / synchronous operation

This command has no effect and remmins for conpatibility. &M returns OK; al
ot her values return ERROR See al so &Q

&Pn Pul se node make / break ratio

&PO Make
&P1 Make

39% break = 61% Default
33% break = 67%

Not e: Pul se node specifications vary fromcountry to country, as set by
nati onal regul atory bodies, and are not available for change. Correct settings
for each country are made automatically by the Express Mdem firmare.

&M Connecti on node

The &Q conmand setting has precedence over the \N command setting and
regi sters S36 and $48.

&Q Asynchronous node (no error control, disables V.42 and MNP).
Returns OK
&Q1-4 Synchronous nbde (data transparent synchronous node). Returns ERROR
&b Error-control node (enables V.42 and M\P); coupled with the register
val ues set in S36 and S48. Returns OK. Default.
&Q6 Sane as Q. Returns OK
&Rn CTS /| RTS

This command has no effect and remamins for conpatibility. &R0 and &Rl return
OK; all other values return ERROR

&Sn DSR

This conmmand has no effect and remmins for conpatibility. ValuesO, 1, and 2
return OK; all other values return ERROR



&Tn Sel f-Tests

The foll owi ng diagnostic tests are available only when no error protocol is
engaged. The duration of each test is controlled by register S18.

&T0 Terminate the self-test; terminates (escapes) a test in progress
and returns the nodemto comand state, if S18 = 0.
&T1 Local anal og | oopback; initiates a |ocal anal og | oopback test. The

escape sequence nust be entered to termnate this test. This nobde
tests the Express Mbdem and the host Maci ntosh computer. The npbdem
responds with the CONNECT nessage when the | oopback connection has
been establi shed.

&T3 Local digital |oopback; initiates a |ocal digital |oopback test.
The Express Modem echoes characters back to the renpte nodem exactly
as received.

&T4 Enabl e renote digital |oopback; enables the Express Mbdemto
respond to a renpte nodemthat is attenpting to place it in a
digital |oopback test. |If the renote nodem pl aces the Express Mdem

in renote digital |oopback node, the Express Mddem echoes
characters back to the renpte nbdem exactly as received.

&T5 Di sable renote digital |oopback; disables the Express Mddem from
responding to a renote nodemthat is attenpting to place it in the
di gital | oopback node.

&T6 Initiates renote digital |oopback; tests both the Express Mddem and
the renpote nodemas well as the tel ephone circuits. Characters sent
to the renote nodem are echoed back to the Express Mddem exactly as
t hey were received.

&T7 Renote digital |oopback with self-test; initiates a renote digita
| oopback (like &T6) with self-test data pattern generation and error
checki ng.

&T8 Local anal og | oopback with self-test; initiates a | ocal anal og

| oopback (like &T1) with self-test data pattern generation and error
checki ng. The nodem responds with the CONNECT nessage when the

| oopback connection has been established. The tests term nate when

t he host issues an AT&TO conmand or the register S18 tine del ay
expires. The self-test data pattern is an internally generated $511
sequence. In the self-test nodes, an error counter counts the
nunmber of errors and sends the final result to the host at the end
of the test. The maxi num nunber of errors that can be counted is
255,

Not e: &T1 takes an optional, single-character paranmeter to indicate whether
t he anal og | oopback must be done in originate node (O or o, the default) or
answer node (A or a).

&Un Trellis coding

Thi s command enabl es and di sables Trellis code nodul ation in V. 32.

&U0 Enable Trellis coding. Default.
&U1 Di sables Trellis coding.

&V Di splay profiles



This conmand di spl ays the active profile, stored profile 0, stored profile 1,
and stored tel ephone nunbers (see AT&Z). The MNP settings are not displayed by
this command.

&Wh Profile saving

This conmand saves the current active profile.

&W Saves the active profile into profile O.
&W Saves the active profile into profile 1
&Xn Synchronous cl ock source

This conmmand, included for conpatibility, is ignored and not saved in any
profile. It always returns K

&Yn Start-up profile

This conmand sets the profile to be used at start up

&Y0 Specifies profile 0 as the start-up configuration. Default.
&Y1 Specifies profile 1 as the start-up configuration
&Zn=s Store tel ephone nunber

This conmmand stores the dial string s (a nmaxi num of 64 characters) in location
n (equal to 0, 1, or 2). Note that the dial string s is constructed in the
same fashion as for the ATD conmand: it nust be the last comrand on the
command |ine and have no other characters following the dial string. The dial
string is not validated before being saved.
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