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INTRODUCTION

Congratulations on purchasing a Q-Modem 2400™. The Q-Modem
2400 is an intelligent, versatile modem that is fully compatible
with the industry-standard “AT” command set and transmits
data at 300, 1200, and 2400 bits per second (bps). It offers
automatic answer and automatic dial (for both pulse and tone
dialing), and it has two modular phone jacks—one for the
telephone line and one for a phone. It includes a programmable
nonvolatile memory that stores a telephone number and custom
configuration profile (without DIP switches). In short, the Q-
Modem 2400 provides the excellent price/performance you've
come to expect from Quality Computers.

And the Q-Modem 2400 is casy to usc: with a few simple
commands, you can access other computers and networks all over
the world.-You can find lots of practical information, including
news, airline schedules, weather reports, college descriptions,
and more. And you can have fun getting frec software, the latest
computer news, and information on all sorts of hobbies.

This operator’s manual is designed to answer any questions you
have about your Q-Modem 2400. If we can help you further,
please call us at (313) 774-7740) between 10 a.m. and 5:30 p.m. ET.
Thank you for buying a Quality Computers product.
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| GETTING STARTED

Before using your Q-Modem 2400, you need to connect or install
your modem. This chapter explains how.

What You Have and What You Need

The following items should be in your Q-Modem 2400 package:
e (Q-Modem 2400

Q-Modem 2400 Operator’s Manual

Q-Modem 2400 Reference Card

AC power adapter

telephone cable

warranty registration card

If you purchased the modem with telecommunications software,
the software and its manual should also be in the box.

In addition to the items listed above, you will need the
following:

®* Telecommunications software (if you purchased the
modem without software). If you have an Apple II, we
suggest Talk Is Cheap (TIC), Point-to-Point, or ProTERM;
for Macintosh users, we suggest White Knight or
Microphone. All have their advantages. Contact Quality
Computers for more information on any of these packages

* A modular telephone line jack. (You'll run a phone cable
between your modem and this jack.)

* If you have an external modem: a shielded RS-232C
cable. This cable must have a DB-25P (male) connector on
one end and a connector for attaching the cable to your
computer’s serial port on the other end. Quality Computers
can supply this cable if you don’t have one.

4  Getting Started

Modem Settings

Before connecting or installing your modem, you should determine
if you need to change these modem settings: 300 baud protocol
(Bell/CCITT) and dumb/smart mode. You probably don’t need to
change any of them, but if you check them now, you won't have
to worry about them later when it is less convenient.

300 Baud Protocol (Bell/CCITT)

When shipped, Q-Modem 2400s are set to use either the “Bell”
protocols (Bell 103 /Bell 212A/CCITT V.22bis) or the "CCITT"
protocols (CCITT V.21/V.22/V.22bis). Those made for use in the
United States and Canada are set to use the Bell protocols, and
those made for use in other areas are set to use CCITT.

If you plan to make calls to or receive calls from modems outside
your country, you need to be aware of the Bell/CCITT

- communication protocols, and you might need to change the

protocols your modem uses. You will also need to change the
protocols your modem uses if you do not live in the US. or
Canada and the CCITT protocols do not work in your country. If
you think you might need to change the communication protocols

our modem uses, jump ahcad and read Chapter 6 now, before
finishing this chapter.

Dumb/Smart Mode

When shipped, the Q-Modem 2400 is set to “smart” mode. If
necessary, you can physically change the setting to “dumb” mode.

In dumb mode, the modem will answer calls, but it will not do
anything else. (For example, it will not accept AT commands or
numbers to be dialed from it.) This can be useful for modems used
to run Bulletin Board Systems (BBSs) or for similar applications.

It is very unlikely that you need your modem to be in dumb mode.
Appendix E explains how to change this setting.

Getting Started 5
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Connecting an External Q-Modem 2400

Before connecting the modem, make sure your computer is turned
off. Then follow these steps. ! 7

1. Insert the male end of the RS-232C cable into the female
plug (A) on the back of the Q-Modem 2400. Then insert
the other end (B) into the serial port of your computer (or
terminal).

2. Plug the power cord (C) into the Q-Modem 2400 socket
labria(led 9VAC. Then plug the power adapter into a wall
socket.

3. Plug one end of the telephone cable provided with your
modem into the socket labeled LINE (D) on the back of
the modem. Plug the other end into a modular wall jack.

4. You can also connect an optional telephone to the Q-
Modem 2400 by simply plugging its modular cord into the
socket labeled PHONE (E) on the back of the modem.
This allows normal voice communications over the phone
when your Q-Modem is not in use.

5. Turn the modem on by pressing the button ON/OFF on
the front of the modem. Every time the modem is turned
on, it automatically performs a brief self-test (about
three seconds long). The modem does not recognize AT
commands during the self-test.

Power-on Testing the External Q-Modem 2400

With the modem connected to your computer, you can verify that
it is working properly. Start by turning the modem on by pressing
its ON/OFF power button and then checking the lights on the
front of the modem. The MR light will light up, and others may
also. If the MR light is not lit, press the modem’s ON/OFF
button again; if it still doesn’t light, refer to Chapter 8.

Some other lights may be lit because of the way your system is
set up; these do not indicate problems. However, if the OH, RD,
or SD lights are lit, you may have a problem (see below).

If the OH light is lit, there may be a problem with the modem.
Refer to Chapter 8 for instructions on handling this problem.

6 Getting Started

If the RD and/or SD lights are lit, or if they are flashing on
and off, one of the following things is happening: your RS-232C
cable is shorted out, there’s a problem with your computer’s
serial port, or there’s a problem with the modem. Turn the
modem off, disconnect the RS-232C cable, and turn the modem
back on. The RD and SD lights should be off. If one or both are
on, refer to Chapter 8.

Indicator Lights on the External Q-Modem 2400

Eight indicator lights on the front of each external modem report
the modem’s status.

HS (High Speed). When lit, indicates the modem is communicat-
ing at 2400 bps.

AA (Auto Answer). Acts differently if the Q-Modem’s auto
answer mode is enabled or disabled. When auto answer is
enabled, this light is usually lit but goes off during an incoming
call’s rings. When auto answer is disabled, this light is usually
off but goes on during an incoming call’s rings.

CD (Carrier Detect). When lit, indicates the Q-Modem 2400 is
receiving a valid data carrier signal from the remote modem and
it has locked onto that signal. In other words, your modem has
successfully connected to the modem at the other end of the
telephone line.

OH (Off Hook). When lit, indicates the modem is in the off-
hook position, equivalent to lifting the telephone receiver off its
cradle. When not lit, indicates the modem is hung up.

RD (Receive Data). Flashes on and off quickly when data is
being sent from the Q-Modem to your terminal. This indicator
may sometimes appear to be lit continuously because it flashes on
and off so quickly.

SD (Send Data). Flashes on and off quickly when data is being
transferred from your terminal to the Q-Modem 2400. This
indicator may sometimes appear to be lit continuously because it
flashes on and off so quickly.

TR (Terminal Ready). When lit, indicates the Q-Modem is ready
to communicate with the terminal.

MR (Modem Ready). When lit, indicates the modem is receiving
power.

Getting Started 7
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USING SOFTWARE AND
AT COMMANDS

Installing & Using Communications Software

Once your modem is connected or installed, you will use your
telecommunications software to perform most of the tasks you
need to do. Because you’ll use your software to dial numbers,
transfer files, etc., and your software will operate the modem for
you, you probably won’t need to use the rest of this manual.

You will need to read parts of this manual in some situations,
including these:

* You need to do something that your software is not able to
do. For example, you may want to set up your modem for
auto answer. Some telecommunications software can do
this, but other software cannot. Consult your software
manual to find out if your software can do the task you
want done.

* Your software requires you to send commands directly to
the modem yourself (TIC requires this).

* Your software requires that you reconfigure your modem.
Most software does NOT require you to do this. If you need to
reconfigure your modem, be sure to read Chapter 4.

* You are setting up a Bulletin Board System (BBS).

* You are having problems with the modem. Chapter 8 will
be particularly helpful in this case.

8 Using Software and AT Commands

Using Q-Modem 2400 AT Commands

When you need to do something with your modem and you can’t
or don’t want to use your telecommunications software to do it,
you’ll use the Q-Modem 2400 AT commands. These commands can
be used to perform various tasks, from dialing phone numbers to
changing the modem speaker volume. In fact, when you tell your
telecommunications software to perform a task, it uses AT com-
mands to do it.

Remember, it's usually easier to use your telecommunications soft-
ware to perform tasks than it is to use AT commands. Thus when
you have the choice, use your software instead of AT commands.

Various chapters in this manual explain how to use the Q-
Modem 2400 AT commands to accomplish specific tasks. The rest
of this chapter explains how the AT commands work, and
Appendix A describes each command in detail.

Command State and On-line State

The Q-Modem 2400 has two states: command and on-line. When
you turn the modem on, it is immediately in the command state.
It must be in the command state for AT commands to be used.
When the Q-Modem 2400 connects to another modem, it changes
to the on-line state. The modem must be in the on-line state for
data to be transmitted.

In other words, if you're connected to a network, bulletin board
system, or other remote computer (i.e. you're in the on-line state)
you can transmit data, but you must change to the command state
to send AT commands.

To switch from one state to the other, use the escape code or com-
mands, as follows: to switch from the on-line state to the
command state, enter the escape code (+++); to switch from
command state to the on-line state, issue the O (on-line), A
(answer), or Dn (dial) command (in other words, answer a call or
dial a number). The escape code is explained in this chapter.
The O, A, and Dn commands are described in Appendix A.

Using Software and AT Commands 9
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Command Line

Each command line may contain one or more AT commands and
must start with the ASCII letters AT or at (except the A/
command). The Q-Modem 2400 will not recognize At or aT.

The AT signals the beginning of a command line and is often re-
ferred to as the “Attention” code. (In fact, AT stands for
“ATtention”.) The Q-Modem examines the AT code to determine
your computer’s baud rate, parity, word length, and number of
stop bits. The Q-Modem then stores your current configuration in
its RAM memory. You can choose to save these settings in the Q-
Modem’s nonvolatile memory by issuing the &W command.

Command Line Buffer

The modem places each command you type into a command buffer
that holds up to 40 characters. The modem does not place the
AT, Return, line feed characters, or spaces into the buffer, so the
buffer’s 40 spaces only hold characters from actual commands. If
a command line contains more than 40 command characters, the
modem ignores the commands and displays the ERROR result
code when it receives the command line’s Return character.

The buffer stores the last command line it received until it
receives another command line or the modem is switched from
the command state to the on-line state. Because it remembers this
last command line, you can re-execute that command line by
issuing the A/ command. (Remember, the A/ should not be
preceded by the AT prefix or followed by Return.)

Command Syntax
Q-Modem commands must comply with these syntax rules:

* The prefix AT must precede all commands except A/ and be
in all uppercasc (AT) or all lowercase (at) characters.

* Multiple commands can appear on one command line. You

can separate these with spaces to improve readability
(the modem’s command interpreter ignores the spaces).

10 Using Software and AT Commands

e Each command line must end with Return ([CR]—ASCII
13) unless you configure the modem to accept a substitute.
(If you need to configure the modem to accept a substitute,
refer to Chapter 4 for information on configuring the
modem and Appendix C for a description of S register 3).
If you don’t type Return, the modem ignores the line. The
A/ command is the only exception to this rule; the modem
recognizes this command without Return.

* A line feed character following the Return is optional and
is ignored by the modem.

The following are examples of valid command lines. Each ends
with Return [CR].

AT D T 555-5055 [CR]
ATH I[CR]

AT &F &C1 &D2 &W [CR]
A/

The A/ command is neither preceded by AT nor followed by
Return.

Result Codes

After the modem receives a command, it responds by returning a
result code. The most common result code is OK, which means the
modem understood your command and everything is fine. Other
result codes, their numeric forms, and their meanings are listed in
Appendix B.

Result codes can be represented by English words or with
numbers. Word (verbal) result codes are preceded and followed
by Return and line feed characters. Number (numeric) result codes
are followed by Return.

Escape Code (+++)

The escape code is a string of three ASCII plus signs (+++)
preceded and followed by a “guard time” during which no other
data is transmitted. It is used to leave the on-line state without
hanging up. To use it, do the following:

Using Software and AT Commands 11
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1. Do not transmit any data for a period equal to the guard
time. The default setting for the guard time is 1 second
(set in S register 12).

2. Type the escape code quickly. Do not follow with Return.

3. Do not transmit any data for another period of time
equal to the guard time.

The modem responds to these steps with the OK result code. If it
doesn’t, either it received data during the guard time or the
escape code was typed too slowly. The time between each plus
sign (“+”) in the escape code should not exceed the guard time.

The plus signs in the escape code can be changed to another
ASCII character. To do this, change the value in register 52
using the Sr=n command. Chapter 5 describes register 52, and
Chapter 5 describes the Sr=n command.

12 Using Software and AT Commands
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DIALING & ANSWERING CALLS

Most of the time, you'll use your telecommunications software to
dial numbers and answer calls, and you'll be able to ignore this
chapter. But at some point you may need to tell your software
something it does not inherently know, or you may need to set
your modem up to auto answer if your software can’t do it for you.
This chapter tells you what you need to know in these situations.

In addition, this chapter tells you the baud rates at which two
modems connect in various situations.

Dialing Methods

You can use one of the following methods to dial telecphone
numbers without using software:

¢ The modem dials the number you type at the keyboard.

* You dial the number yourself on a telephone and give the
modem a command at the keyboard that tells it you want
to connect to another modem.

¢ The modem dials a number stored in its nonvolatile
memory.

The following sections explain these dialing methods.

Note: Every time you connect to another modem, you will receive
a CONNECT result code telling you that modem’s baud rate (for
example, CONNECT 1200). If your computer is sct to a different
baud rate, you must immediately use your software to change
your computer’s baud rate to the rate of the modem you connected
to. If you are using your communications software to dial, it will
take care of this detail for you.

Dialing Telephone Numbers and Answering Calls 13
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Dialing Numbers from the Keyboard

The Q-Modem 2400 dials telephone numbers when you give it the
dial command (D#n) where n is the telephone number. The Dn
command can be used alone or with modifiers. The modifiers are
listed below and explained in detail in Appendix A.

touch-tone dial

pulse dial

reverse mode (from originate to answer mode)

wait for dial tone before processing the next symbol
in the dial string

wait for quiet answer

pause before processing the next symbol in the dial
string

flash

return to command state after dialing

dial stored number

Te® FR=H

w ™

The modem uses the dial command modifiers in the order it
encounters them on the command line, from left to right.

In the following example, the modem first selects pulse dialing
(P) and dials a nine (9), and then it selects tone dialing (T) and
dials the rest of the number.

AT D P9 T5559624 [CR]

The number in n must be an ASCII string containing numbers &
through 9 (for pulse dial lines) or those numbers and the
characters A, B, C, D, #, and * (for touch-tone dial lines). Also,
the number in n cannot exceed the size of the command buffer (40
characters excluding the AT prefix, the Return control character
and the line feed control character). ’

To aid readability, spaces, hyphens, and parentheses can be
added to the dial command line without affecting its function.

Simple Example
AT DT (405) 555-9624 [CR]

In this example, the Q-Modem 2400 goes off-hook, waits for a
dial tone, and then touch-tone dials the number (405) 555-9624.

14 Dialing Telephone Numbers and Answering Calls

If the modem does not receive a valid carrier within 30 seconds
(the default value of S register 7), the modem goes on-hook
(hangs up) and sends the NO CARRIER result code. If the
modem does receive a valid carrier within the time allowed, the
modem will send the CONNECT, CONNECT 1200, or
CONNECT 2400 message, depending on the connection baud rate.
If this rate is different than your terminal’s setting, you may
need to change your software’s baud rate setting before
proceeding.

Pulse Dialing Example

AT DP (405) 555-9624 [CR]

This example command includes the P modifier, which tells the
modem to pulse dial the numbers that follow it.

Example of Dialing out from a PBX
Example 1: Using W
AT D 9W 5559624 [CR]

In this example, the modem dials one digit, 9, to access an
outside line and then waits for a dial tone before it dials the
rest of the dial string.

Example 2: Using a Comma
AT D 9, 5559624 [CR]

In this example, the modem dials the first nine (9) to access an
outside line and then waits for a dial tone before it dials the
rest of the dial string.

Example of Combining Pulse and Touch-Tone Dialing
AT D P9 W T5559624 [CR]

This example combines several of the features described in

previous examples. The P modifier tells the modem to pulse dial

the number that follows it (9). The W modifier tells the modem

to wait for a dial tone. The T modifier tells the modem to touch-
tone dial the numbers that follow it.

Dialing Telephone Numbers and Answering Calls 15
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