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IMPORTANT NOTE!

Your DC-2212 Intelligent Modem is factory preset with the AUTO
ANSWER switch in the OUT position. At power-up, this switch
position provides the ‘‘Auto-Dial Mode’’ which is the proper setting for
most software applications.

Under XENIX, however, this switch must be set to the IN position for
proper operation. (The IN position provides ‘‘true carrier detect.””)

Also note that on Xenix versions prior to 3.0, the unattended auto-dial
feature is not supported.




TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A
RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION

LIMITED WARRANTY
CUSTOMER OBLIGATIONS

A CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the "‘Equipment’’), and any copies of Radio
Shack software included with the Equipment or licensed separately (the ‘‘Software’) meets the specifications, capacity, capabilities,
versatility, and other requirements of CUSTOMER.

CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equipment and Software
are to function, and for its installation.

RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

A For a period of ninety (90) calendar days from the date of the Radio Shack sales document received upon purchase of the Equipment, RADIO

SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Software is stored is free from manufacturing
defects. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM
RADIO SHACK-COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS
AUTHORIZED LOCATION. The warranty is void if the Equipment’s case or cabinet has been opened, or if the Equipment or Software has been
subjected to improper or abnormal use. If a manufacturing defect is discovered during the stated warranty period, the defective Equipment
must be returned to a Radio Shack Computer Center, a Radio Shack retail store, participating Radio Shack franchisee or Radio Shack dealer
for repair, along with a copy of the sales document or lease agreement. The original CUSTOMER'S sole and exclusive remedy in the event of
a defect is limited to the correction of the defect by repair, replacement, or refund of the purchase price, at RADIO SHACK'S election and sole
expense. RADIO SHACK has no obligation to replace or repair expendable items.
RADIO SHACK makes no warranty as to the design, capability, capacity, or suitability for use of the Software, except as provided in this
paragraph. Software is licensed on an "AS IS basis, without warranty. The original CUSTOMER'S exclusive remedy, in the event of a
Software manufacturing defect, is its repair or replacement within thirty (30) calendar days of the date of the Radio Shack sales document
received upon license of the Software. The defective Software shall be returned to a Radio Shack Computer Center, a Radio Shack retail store,
participating Radio Shack franchisee or Radio Shack dealer along with the sales document.

C.  Except as provided herein no employee, agent, franchisee, dealer or other person is authorized to give any warranties of any nature on behalf
of RADIO SHACK.

D.  Except as provided herein, RADIO SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. :

E.  Some states do not allow limitations on how long an implied warranty lasts, so the above limitation(s) may not apply to CUSTOMER.

LIMITATION OF LIABILITY

A. EXCEPT AS PROVIDED HEREIN, RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY
“EQUIPMENT"' OR "'SOFTWARE"" SOLD, LEASED, LICENSED OR FURNISHED BY RADIO SHACK, INCLUDING, BUT NOT LIMITED TO, ANY
INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
USE OR OPERATION OF THE ""EQUIPMENT" OR ""SOFTWARE". IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS, OR
ANY INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER
ARISING OUT OF OR CONNECTED WITH THE SALE, LEASE, LICENSE, USE OR ANTICIPATED USE OF THE “EQUIPMENT"' OR “'SOFTWARE".

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR “EQUIPMENT"" OR *'SOFTWARE"
INVOLVED. :

RADIO SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and/or Software.

No action arising out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years
after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or
Software, whichever first occurs.

Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above limitation(s) or exclusion(s) may
not apply to CUSTOMER.

RADIO SHACK SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER a non-exclusive, paid-up license to use the RADIO SHACK Software on one computer, subject to the following
provisions:
. Except as otherwise provided in this Software License, applicable copyright laws shall apply to the Software.

B.  Title to the medium on which the Software is recorded (cassette and/or diskette) or stored (ROM) is transferred to CUSTOMER, but not title to
the Software.

C.  CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this
function.

D.  CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use on one computer and as is specifically
provided in this Software License. Customer is expressly prohibited from disassembling the Software.
CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if additional copies are required in
the operation of one computer with the Software, but only to the extent the Software allows a backup copy to be made. However, for
TRSDOS Software, CUSTOMER is permitted to make a limited number of additional copies for CUSTOMER'S own use.
CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each
one sold or distributed. The provisions of this Software License shall also be applicable to third parties receiving copies of the Software from
CUSTOMER.

G. Al copyright notices shall be retained on all copies of the Software.

APPLICABILITY OF WARRANTY

A.  The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and/or
Software License to CUSTOMER or to a transaction whereby RADIO SHACK sells or conveys such Equipment to a third party for lease to
CUSTOMER.

The limitations of liability and Warranty provisions herein shall inure to the benefit of RADIO SHACK, the author, owner and/or licensor of the
Software and any manufacturer of the Equipment sold by RADIO SHACK.

STATE LAW RIGHTS

The warranties granted herein give the original CUSTOMER specific legal rights, and the original CUSTOMER may have other rights which vary
from state to state.




The FCC Wants You to Know.. ..

This equipment generates and uses radio frequency energy. If not installed and used prop-
erly, that is, in strict accordance with the manufacturer’s instructions, it may cause interfer-
ence to radio and television reception.

It has been type tested and found to comply with the limits for a Class B computing
device in accordance with the specifications in Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such interference in a residential instal-
lation. However, there is no guarantee- that interference will not occur in a particular
installation.

If this equipment does cause interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

* Reorient the receiving antenna
* Relocate the computer with respect to the receiver
» Move the computer away from the receiver

« Plug the computer into a different outlet so that computer and receiver are on different
branch circuits.

If necessary, you should consult the dealer or an experienced radio/television technician for
additional suggestions. You may find the following booklet prepared by the Federal Com-
munications Commission helpful: How to Identify and Resolve Radio-TV Interference
Problems. :

This booklet is available from the US Government Printing Office, Washington, D
20402, Stock No. 004-000-00345-4.

Warning

This equipment has been certified to comply with the limits for a Class B computing device,
pursuant to Subpart J of Part 15 of FCC Rules. Only peripherals (computer input/output
devices, terminals, printers, etc.) certified to comply with the Class B limits may be attached
to this computer. Operation with non-certified peripherals is likely to result in interference to
radio and TV reception.

Intelligent Modem DC-2212 Operation Manual
©1984 Tandy Corporation
Fort Worth, Texas 76102 U.S.A.
All Rights Reserved.

Reproduction or use, without express written permission from Tandy Corporation, of any portion of
this manual is prohibited. While reasonable efforts have been taken in the preparation of this manual
to assure its accuracy, Tandy Corporation assumes no liability resulting from any errors or omissions
in this manual, or from the use of the information contained herein.
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Getting to Know Your Modem

Tandy’s DC-2212 high speed, intelligent modem has all the features needed to enhance
your data-communications applications — including a data output rate four times faster
than that of the standard ‘‘dumb’’ modem.

This direct-connect, 212-A type modem is not only designed with standard automatic
dial, answer, and disconnect features, but a wide range of system configuration
enhancements as well. After dialing is completed, the DC-2212 modem monitors the
call and reports its progress to your computer over the serial RS-232-C link. These
functions, which are roughly equivalent to the functions of an operator making a call,
include:

* Waiting while the phone rings until the dialed number answers

* Hanging up and redialing later if the number is busy, or if the call has not been
answered after a specified length of time

* Hanging up the handset at the end of a completed call

Each call-progress signal — ring-back, no tone, busy tone, or dial tone — that the
modem detects is printed out as a serial status message on your display. An auto-
disconnect feature permits the modem to disconnect if a carrier signal is not maintained
after a data call has been set up or upon command. This feature is useful in preventing
the tie-up of expensive computer facilities due to wrong-number calls, failure of the
distant party to disconnect from a time-sharing system, or line failures.

All functions of the DC-2212 modem are controlled by ASCII (American National
Standard Code for Information Interchange) encoded commands that you program from
your computer keyboard over the serial RS-232-C interface. For example, you can
control the selection of pulse- or tone-dialing through the dialer programming mode
command, or the number of times the phone is to ring before being answered by using
the advanced programming enable command.



One of its advanced features is the ability to determine your computer’s communications
parameters — baud rate, data bits per word, parity, and stop bits per word — and
adjust its own operation to meet system requirements, using a simple command code
sequence.

Designed with a high degree of intelligence, the DC-2212 allows you to operate your
computer virtually unattended when linked to a telephone — making possible a wide
range of telecommunications applications. Used with the proper applications software
package, the modem is capable of performing operations such as electronic mail and
shopping, central-data-base access, home banking and remote-peripheral sharing.

This manual, in the sections following, will describe how you can use the DC-2212
modem to call (originate) a host computer or information service, or receive (answer) a
call from another computer, either manually or automatically. Additionally, you will
learn how using the modem’s advanced features can actually enhance your
communications applications.

Setting Up the DC-2212 Modem

When you have made the peripheral connections as outlined on page 35, Connecting
the Modem, you are ready to power-up and load your communications software.

When the power is freshly applied, several of the LED indicators on the modem’s front
panel will illuminate — and remain lit, depending on the status of the computer’s
protocol. These six indicators show the modem’s internal and external operation status.
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® High Speed. Lights when the modem is in high speed (1200 baud)
communications.

@ Off-Hook. Lights when your modem is on-line (connected to the phone lines).
Terminal Ready. Lights when the terminal is supplying DTR.

@ Carrier Detect. Lights when the modem receives a carrier tone or generates a
false carrier.

® Transmit Data. Lights when the modem is transmitting data.

® Receive Data. Lights when the modem is receiving data.

Your DC-2212 modem permits a computer or terminal to communicate with a remote
computer by converting that computer’s electrical signals into audio tones that can be
efficiently handled by the telephone system.

Likewise, the audio tones that the modem receives are converted back to electrical
signals that are understood by the computer.

Setting Communications Parameters

The DC-2212 modem provides data communications in full- or half-duplex mode at
either 0-300 bits-per-second (asynchronous) or 1200 bps (synchronous or
asynchronous). Transmission speed is always selected by the originating modem.

Automatic originate mode operation is a default (preset) condition upon first power-
up. When opened for programming with the auto-baud-rate-detect code (Wake Up,
DC-2212!), the modem automatically synchronizes the baud rate, word length, parity,
and stop-bit numbers of your computer system.

When programmed for automatic answer mode operation, the modem adapts the
communications protocol of the remote computer system upon receipt of a telephone-
line-ringing signal. This auto-answer feature makes it possible for data transmission to
occur between a remote terminal interfaced to a modem and your computer — without
intervention from the operator.

Refer to your computer owner’s manual or applications software user’s guide if you
require instructions on setting communications parameters.



Sample Programming Applications

A Videotex Plus communications package for TRS-80 Model II, 12, and 16
microcomputers is used in the sample programming sessions following. With this
package, you are able to communicate with a variety of information services and host
computer systems. The examples are designed to familiarize you with some of the
operations the modem is capable of performing.

A log-on session gets you started by showing how the modem is used to log on an
information service. The remaining sessions demonstrate how you can program the
modem to perform operations, such as dialing your calls and answering the phone
automatically. Additionally, you will learn how the advanced programming options are
used to enhance automatic operations.

Programming the modem . .

All modem functions are controlled by ASCII encoded commands that you send from
your computer keyboard. A two-key code sequence called the wake-up command is
used to open the modem for programming. (See Wake Up, DC-2212! for an
explanation of the importance of this command’s function, page 13.)

When this two-key code sequence is issued, the DC-2212 automatically adapts the
speed, word length, number bits, and parity of your computer. When answering calls,
the modem adapts to the speed, word length, number bits, and parity of the calling
modem.

1. Check again that all peripherals are correctly connected (Connecting the Modem
page 35) and receiving power.

2. Flip the power switch on the modem’s front panel to the ON position. Carrier
Detect (CD) indicator lights.

3.  Load and run the Videotex Plus communications program as described in your
user’s guide.

4. At TREDOS Readv, type VIDTEX (ENTER). Terminal Ready (TR) indicator
lights. The screen shows:

VIDTEX @1.00.,00
Copvridht 1983 Tandy Core.
All Ridhts Reserved



5. Set the baud rate, word size, parity, and stop bits that you want to use.

6. Open the DC-2212 modem for programming by typing the wake-up command
sequence. Press (*)(.).

7. When the * echoes on your computer screen, enter the command that tells the
modem to display or /ist its current parameters. Press to send the List
Command. These parameters appear on the screen as:

PHONE NO:
1@ BITS/CHAR:Y
ABORT CHAR:14H
LOSS OF CARR:Y
SEND SPACE:N
RECEIVE SPACE:Y
ABORT ENABLE:Y
HIGH SPEED:Y
ANALOG LOOP:N
ORIG MODE:Y
MANUAL MODE:N
FORCE CARDET:Y
PULSE DIAL:Y
SLOW DIAL:Y

Since the modem is defaulted for automatic originate mode operation when cold-
started, the list should show:

ORIG:Y
MANUAL = N

where ¥ and N indicates a yes or no response to the prompt.

If you are set up for 1200 baud communications, the list will show

HIGH SPEED:Y. You can also see that the modem is currently programmed to
dial any phone number entered using pulse signaling (FULSE DIAL:Y) ata
slow dialing rate (SLOW DIAL:Y). (See page 23 for the List Command, under
Programming Commands, for a complete discussion of the modem’s parameters
menu.

After the parameters are listed, the modem returns to the command receptive state
(off-line status) where it waits for further instructions.



. . . log on CompuServe Information Service

CompuServe Information Service is widely known for its numerous on-line services for
both business- and home-computer owners. Dedicated telephone numbers in major cities
provide you access to CompuServe. Use your information service user’s guide to find
out how to contact and use the service.

Since the modem is already in the command receptive state — waiting for your
command — all you have to do to begin the log-on is prepare it to dial the information
service access number. For dialing instructions, refer to the D Command under
Programming Commands for the valid dialing codes, page 27.

[. Press (D) to place the modem in the dialer programming mode.

Example:

If you enter 1(111)555-1234 as your local 1200 baud access number, the sequence
appears as:

D1(111)355-1234

(3]

When the phone number is properly formatted. press (X) to force the modem to
seize the telephone lines and to begin dialing the number. Off-Hook (OH)
indicator lights.

The screen shows DIALING + « .+, then the number string that was dialed.
3. When the ringing stops, the modem sends the message:

ON LINE ORIGINATE

Other line conditions (BUSY, DEAD LINE, NO TONE) that can be detected by
the modem are discussed in Automatic Mode Operations, page 17.

4. Press (CTRL)(C) (break character T~ appears) and type the User ID number that
you received with the software package when the screen prompts:

User ID:

5. Next, type the password that you received with the software package when the
prompt appears:

Fassword:

Your password is not printed on the screen to retain its secrecy.



At this point, your log on to CompuServe is complete and you may begin using the
service. To use other information services and host systems, simply substitute the
appropriate dialog as provided in the information service user’s guide.

. . . answer or originate a call automatically
When communications is completed with the information service, the modem reverts

into the disconnect mode. To program the modem to resume monitoring the telephone
lines for incoming calls, enter:

™ Wake up.
) Select answer mode.
X0 Do it!!!

TR indicator lights. The modem prompts the screen by sending the message
AUTO ANSWER, and waits for the telephone to ring.

Later that day, you may decide to use the service again. Assuming that no other call
has been made and the modem is still waiting for the phone to ring, you would program
the modem to dial (originate) the number by entering:

™ Wake up.
@ Select originate mode.
X0 Do it!!!

OH Indicator lights. The modem seizes the phone lines and begins dialing the access
number that you used earlier. Remember, any number entered in dialer memory will
remain intact until a new number is entered or the modem is turned off. When the call
is completed, the modem goes back off-line and communications ends with the
DISCONNECT prompt.

Answering and originating calls automatically is discussed in more detail under
Automatic Mode Operations, page 15.

. . . change advanced programming options

The DC-2212 modem is equipped to perform many operations that are equivalent to the
functions of an operator making a call.

When the modem detects a busy signal after dialing a number, the message BUSY is
printed on the screen. (DC-2212 enters the disconnect mode.) In a similar situation, a
telephone operator might say: “‘I’m sorry, that number is busy. Would you like to place
the call again later?”’ You would hang up the receiver, wait about 30 minutes, and try
to make the call again.



With the modem programmed to redial a number found busy, the second attempt is
made after a 60-second delay. When a busy signal is received, the cycle — disconnect,
wait, redial, disconnect, wait, . . . — continues until the number of programmed
attempts is completed, or you abort the process with the * command.

To change the defaulted dial attempts setting or any of the advanced parameter settings,
follow these steps:

™ Wake up.
D Bring the advanced programming options to
the screen.

1. Press (ENTER). The DIAL ATTEMPTS prompt appears on the screen.
DIAL ATTEMPTS:17

2. Change the defaulted number to a value other than 1 by typing in that new
number. Press (ENTER) (five times) until you have exited the menu.

3. Press (D), enter the phone number to be dialed, and press (X).

Other automatic operations that you can control through the advanced programming
command (I Command) are explained in Programming Commands, page 31.

Manual Mode Operation

When operating in manual mode, you control the system by manually dialing and
answering the telephone. Manual mode (answer or originate) is useful when you want to
talk by telephone to a friend on the other side of town, and later, exchange computer
data without redialing.

Example:
The phone rings and you answer by picking up the receiver. After talking awhile
to a friend, you decide to exchange information by computer (telecommunications)

— without breaking voice call.

1. Your friend selects to be the originate station, while you are the answer station.
Set up your modem by entering:

D Wake up.
@D Select manual mode.
(A) Select answer mode.

10



2. Give your friend time to set up the originate modem by entering C-)C.OM). You
may recall that automatic originate mode is a preset condition at initial power-up.

3. When you hear the originate modem’s carrier tone (a high-pitched sound), press
(XD. Your modem seizes the line and lets you know that communications can take
place by sending the message ON LINE ANSWER.

4. The answer station always issues the X command first. After hearing the answer
modem’s carrier tone, the originate station sends the X command to make the
connection and the screen prompts ON LINE ORIGINATE.

Be sure to keep quiet when the handset is off-hook — noise picked up could cause
errors in the data being passed by the modems.

After the data has been successfully transmitted, the modem sends the message
DISCONNECT. Be careful when you hang up the telephone since slamming or
dropping the phone back on the hook while the modems are ‘controlling the lines could
disrupt carrier long enough to start a loss-of-carrier disconnect sequence.

To return to voice communications after transmitting data:
1.  Carefully pick up the receiver (both modems).

2. Type at the keyboard that you will be aborting carrier. For example, you might
signal your friend by entering:

THAT’S ALL THERE IS FOR NOW.I AM ABORTING CARRIER.
3. After making sure your handset is off-hook, enter the abort character sequence
(see page 21, ‘‘“Transmission of the Abort Character’’) to force the modem off

line. For Model 11, 12, and 16 users, this sequence is CONTROL T. Press
@.

After 3 seconds of inactivity, your modem logs out with the disconnect prompt and
your friend’s modem (if automatic) shuts down, too.

TRS-XENIX Operation

Your DC-2212 modem is configured to operate with a TRS-XENIX Operating System
(Version 1.3.2. or later). This section will be helpful in explaining how using the
DC-2212 with TRS-XENIX differs from operations in other modes.

When you are ready to use the modem with TRS-XENIX, you should be familiar with
the following functions: enable logins, disable logins, and dial out.

11



To access TRS-XENIX, you must log in as the super-user — or “‘root’” — and tell the
system which serial channel (A or B) you plan to use. For example, enable a channel

by typing:

enabhle ttv@l or Enable Channel A
enable ttv@2 Enable Channel B

The serial channel that is used must be disabled before using the cu command for
making a call (originate mode) or ‘‘dial out.”” To disable a channel (A or B), type:

disable ttv@1 (ENTER or disable ttv@Z (ENTER
To operate in automatic answer mode:

Set the AUTO-ANSWER switch, located on the modem’s rear panel, to the position
nearest the DB-25 jack and power up the DC-2212. From a power-on condition, the
DC-2212 will power up into the call-waiting state and monitor the telephone line for an
incoming call. When DTR is asserted (this happens when logins are allowed using the
enable command), the modem will pick up the call and assume auto-answer, 10-bit
word, 1200 baud operation.

Note: This switch is only read (active) when power is freshly applied to a DC-2212
operating TRS-XENIX. Be sure you turn the modem’s power OFF, then ON again,
whenever you change the position of the switch.

Dial Out

Set the AUTO-ANSWER switch on the modem’s rear panel to the position nearest the
DB-25 jack, and power up the DC-2212. Program the modem to automatically dial a

call by entering the cu command:

cu phone number -s 1200 (ENTER

where phone number is the number you want dialed and the -s value is the baud rate
selected. To dial the call out on Channel B, type:

cu phone number -s 1200 -a /dev/cual -| /dev/cul1 (ENTER

When the prompt connected appears, you can begin communications. See your

TRS-XENIX system’s documentation for more information on using a modem with
TRS-XENIX.

Note: cu will assume tone dialing. If your phone system requires pulse (rotary) dialing,
insert “‘r’’ before entering the phone number.

12



Wake Up, DC-2212!

At the initial power-up — after breaking connection with the telephone lines — the
modem enters an off-line (or waiting) mode and remains in this mode until you tell
(command) it what to do next.

The wake-up command is the only command the DC-2212 modem responds to while
in the off-line mode (from power-up). It is the auto-baud-rate-detect code sequence
which forces the modem from the off-line status into the command receptive state.
To send this command from your computer or terminal keyboard, press (*)(.). The
screen echoes *.

You may have noticed that the * was not echoed until you pressed (. ), the second key
in the auto-baud-rate-detect code sequence. That’s because both keys are needed to
determine the baud rate, bit count, and parity (if any) you are using at your computer
or terminal. When the correct baud rate is detected, this character * (2A, in hex code)
1S output.

Switching From High to Low Baud Operation

The DC-2212 modem automatically synchronizes with the standard 75, 110, 150, 300,
600, and 1200 baud rates.

Switching from a high speed (1200 baud) to a low speed (300 baud) operation occurs
when you wake up the modem. If the wake-up code sequence detects a 1200 baud rate,
the modem communicates in high speed. If it is awakened at 300 baud, low speed
operation is used.

What happens if you wake up the modem in low speed mode, but want to call a high

speed modem? If that modem has low-speed detection circuitry, it selects 300 baud
operation. If it cannot shift baud rates, the originating modem must change its

13



operation. The originating station always determines the speed of operation when one
DC-2212 modem calls another DC-2212 modem.

Entering Command Receptive State (CRS)

The modem is now in the command receptive state and is waiting for you to begin
programming or setting the internal switches that tell it what operations are to be
performed.

The wake-up command opens the DC-2212 for programming and precedes any
command issued while the modem is in the command receptive state. The list of
commands that the modem expects to receive are briefly described in Table 1. A
detailed description of each command’s function is provided later in this manual in the
section Programming Commands.

Table 1. DC-2212 Programming Commands

These commands can be entered in upper- or lowercase characters. Seven-bit words and
even or odd parity are possible. If parity is set up on your computer terminal before you
send the wake-up command, the modem automatically corrects its parity parameters.
Seven-bit words with two-stop bits are also operable.
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Automatic Mode Operations

The DC-2212 modem can be programmed to make a call or answer your telephone
automatically. In the automatic mode operation, you can call an information service
without picking up the phone — just type in the phone number on your computer
keyboard. You can also tell the modem to answer your telephone. When the answer
command is received, an auto-answer feature enables the modem to enter the answer
mode automatically when the phone-line-ringing is detected.

Automatic Answer Mode

To program your DC-2212 modem to automatically answer incoming calls:

l.

Press (). ) to wake up the modem, then press (A) to send the answer
command. Remember, if this is a cold start-up, the modem will be defaulted to
the automatic originate mode and you will need to press (A) to select the answer
mode. (To check that all the parameters are set correctly, press for the list
command and look for the ORIG MODE and MANUAL MODE parameters.) The
display shows:

*A
Then, press (X) to force the modem to seize the phone lines.
The modem prompts AUTO ANSWER and waits for the telephone to ring.
When the phone rings, the modem begins counting the rings as you have
programmed (I command, page 31). When the modem answers the line, the

computer displays the message:

ON LINE ANSWER
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When carrier is asserted by your modem, the calling modem replies with its carrier.
The modems are now in an on-line status and telecommunications can begin.

If the modem does not receive a valid tone from the other modem within 13 seconds, it
aborts the call with the statement MO TONE (no carrier tone). The DC-2212 modem
then reverts back into the auto-answer mode and outputs AUTO ANSKER to your
computer.

When either modem breaks connection after a successful data exchange, the DC-2212
alerts you by sending the message DISCONNECT and returns to the auto-answer mode
and monitors the lines. As long as the modem is in the auto-answer mode, it will
continue to monitor the telephone lines for an incoming call.

Regardless of the number of calls received and the number of calls that transferred
computer data to your system, the DC-2212 modem always returns to the call-waiting
state. You can turn off this call-waiting mode by pressing (*) ((.) is not needed).
When the modem sees the * (* will not be echoed), it will return to the command
receptive state.

Note: The parameters are still not changed! If you want to return to the auto-answer
mode, send the X command. If you want to make an outside call, press (0) (originate
mode) to take the modem out of the answer mode.

Automatic Originate Mode

When you want to call another modem, but do not want to dial it yourself, you can
program the modem to dial it in the auto-originate mode.

1. Press (+)(.) to wake up the modem. When cold-started, the modem defaults to
automatic originate mode. Press to check the modem’s current parameters.
These commands echoe as:

*L

If your listing does not show MANUAL MODE:N and ORIG MODE:Y, press
@ (@.

2. Use the D command to program the dialer memory, — that is, tell the modem
what number you want dialed. After typing in the phone number, press (X)) to
force the modem out of the command receptive state and to begin dialing the
number. (See dialing instructions and codes under Programming Commands,
page 27.)
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3. When the X command is received, the DC-2212 outputs a carriage return and line
feed. Then, it seizes the telephone line and outputs to the computer:

DIALING + +

Each number dialed is flashed on your screen in the sequence and speed specified.
The modem must detect a dial tone before it begins signaling the telephone line.
See signaling rates, under Programming Commands, pages 25-26.

4. When the carrier tone is heard, the modem sends the message:
ON LINE ORIGINATE

When the DC-2212 modem reaches the end of its programmed dialer memory, another
carriage return/line feed is issued and the modem’s line status circuitry checks the
progress of the call made. Actually, the modem has used part of its line status
capability when it first made sure there was a valid dial tone on the line before it
started dialing.

See Line Status Conditions to find out the line conditions that can be detected by the
modem.

Line Status Conditions

After a number has been successfully dialed, one of four status conditions results:

1. Modem hears ring-back — ringing of phone called. Sweet success!
2. Modem hears nothing! Ooops!

3. Modem hears a busy signal. Darnit!

4. Modem hears a re-order signal. Oh, oh!

Line Condition 1 — Ring-Back

When the modem hears the phone ring, the message RINGING. . . is displayed.
Each ring cycle detected by the modem is counted until the ringing stops. The count
stops when the telephone receiver is picked up or if the modem is programmed (I
command, advanced programming feature) to abort a call that is not answered on a
designated number of rings.

When the ringing stops, the modem assumes the call is complete and outputs the
message ON LINE ORIGINATE (if you did not use the A command in the dialer
program). As soon as the carrier tone is received from the called modem, you can
begin communications. You are now in the on-line mode.
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Line Condition 2 — No Sound

When nothing happens after a number is dialed, check the number that you stored in
the dialer memory. Or, maybe the problem is within the telephone company. The
modem will wait for about 50 seconds before aborting a call. Then the message
DEAD] LINE is displayed. The modem returns to an off-line status and enters the
waiting state. Send the wake-up command to enter the command receptive state.

Line Condition 3 — Busy Signal

The message BUS?Y appears on your display when a busy signal is detected. The
modem disconnects itself from the telephone lines and returns to the off-line waiting
state until it receives the wake-up command.

If the DIAL ATTEMPTS parameter of the modem is programmed for a number other
than 1 (the defaulted number), the busy redial sequence is activated. Therefore, after
the first attempt, the modem will automatically wait for about 60 seconds, then it will
seize the line, look for a dial tone, dial the number, and monitor the progress of the
call.

What happens if the line is still busy on the second attempt? Well, DC-2212 hangs
up and starts the process again. If the modem is programmed for two dial attempts and
has tried twice, but failed to complete the call, everything stops here and the modem
enters the off-line state. If programmed for more than two dial attempts, the modem
waits for 60 seconds and tries again. The modem will keep trying until the attempts
count is completed, or until the call is completed. When completed, the message

ON LINE ORIGINATE is printed to the display.

Line Condition 4 — Re-order Tone
The re-order tone is a beeping tone the telephone company uses to tell you that
something is wrong. Either your modem’s numeric data was not valid, you dialed too

fast, or, for some reason, the company can’t process your call.

Since the DC-2212 cannot distinguish a re-order tone from a dial tone, it will wait the
full time-out time before it stops looking for a carrier condition.

Dial Sequence Emergency Shutdown Command

When you discover that the modem is dialing an incorrect telephone number, or you
don’t want to wait for the time out to expire, you can turn off the dial sequence. Press
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any key after the X command is issued and before ON LINE ORIGINATE is
displayed on the screen. This will shut down the dialer and return the message
DISCONNECT.

Busy Number Redial Interruption

While the modem is in the 60-second timer delay (before making another attempt to
redial a number found busy), you can interrupt the process by using the (*)(.) wake-
up sequence. The wake-up command forces the modem into the command receptive
state and aborts the busy redial mode.

Aborting On-Line Modes

There are four conditions which will abort an on-line status while you are in
communications over the telephone lines.

Loss of carrier

Loss of Data Terminal Ready (DTR)
Reception of a Long Space
Transmission of the Abort Character

o oF o u

Condition 1 — Loss of Carrier

The carrier is the sound you hear if you pick up the receiver while the DC-2212 is in
communications with another modem. If you are operating at low speed (less than 1200
baud), the carrier sounds like a steady, pure tone. You will be able to hear a change in
the pitch of the tone if you type on the keyboard. During high speed operations (1200
baud), the carrier sounds like running water, or static.

Regardless of the speed of operation, the tone (or noise) is the carrier signal. When the
carrier signal is detected, the CD indicator lights on the front panel. If the carrier is
interrupted longer than 300 milliseconds, the modem will begin the disconnect
sequence. The message DISCONNECT is displayed on your screen and the modem
goes into the off-line state.

A “‘loss of carrier’’ disconnect can result other than from being turned off by one of
the modems. If you drop the receiver back onto the telephone cradle, or shout into the
handset, the noise generated may be strong enough to MASK the carrier so that the
DC-2212 thinks carrier is turned off. Although the low speed carrier is less susceptible
to noise than the high speed carrier, there is always the possibility of data errors.
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Condition 2 — Loss of Data Terminal Ready (DTR)

Data Terminal Ready is a protocol signal that the DC-2212 receives from your computer
or terminal. It must be true (asserted) before any modem operation is allowed. If you
get to this point (on-line mode), carrier has been asserted.

DTR is defaulted ON in the DC-2212. Therefore, if your computer does not have a
DTR control wire, the modem will make sure this signal is set up. Of course, if your
cable connection is incorrect and the DTR pin at the modem is shorted out, you will not
be able to get the modem to talk.

On computers with DTR control, you can stop any function by forcing the signal to
disassert.

Beware of the accidental DTR switch oft! For example, if you decide to change a
terminal feature (i.e., turn on a printer port) while you are communicating with a time
sharing service, you could switch your terminal software around to its utilities menu
and, suddenly, the DC-2212 could drop its telephone connection! Some terminal (and
software) systems turn off DTR when the system is doing utilities work.

Condition 3 — Reception of a Long Space

The serial data going to the DC-2212 over the RS-232-C cable is normally in a marking
state. When you press a key, a start bit is transmitted (the serial line goes spacing) for
a time depending on the baud rate you are using. The bits which make up the word are
then serially shipped to the modem, one-by-one. These bits are marking or spacing
levels, depending on the type of bit (1 or 0). The last bit to be transmitted is the stop
bit and it is always a marking level.

A long space is a start bit that takes anywhere from a half to one full second to end. It
is not a character, although some systems consider it to be the null (0) word with a
framing error (it lasted too long before the stop bit happened along.)

The long space is an old method that teletype machines used to say: ‘‘Hey, you! Pay
attention to me!!!”’ Several long spaces can be strung together by multiple closures of a
key (usually BREAK)). This string of spaces can tell a modern day modem: ‘‘I'm all
done. Go ahead and turn off.”” The long space method of disconnecting a modem from
the lines is known as a long space disconnect sequence.

If DC-2212 receives a long space from the host computer which lasts 1.5 seconds or
longer, it will go into the off-line mode and disconnect from the telephone lines.

Remember, you can turn this feature off with the I command parameters.
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Condition 4 — Transmission of the Abort Character

The abort character disconnect feature enables you to disconnect an on-line DC-2212
without having to remember about long spaces or shouting into the telephone. The abort
character can be used in the following manner:

If you transmit (and type) the abort character and do not transmit
any other character for three seconds, the modem will disconnect
from the telephone lines.

The abort character can be turned off by typing any key within that three-second
period. The I command parameters are set up to allow you to disable the abort
character disconnect feature.

The abort character (when sent) uses long space disconnect signaling to tell the other
end of the line that your modem is about to shut down. This long space signaling is
only true if you have not disabled transmission of long space with the I command
parameters.

Analog Self-Test Mode

If you exit the command receptive state and the DC-2212 goes into the self-test mode
(the Q command is active) you are considered to be in an on-line mode. Of course, you
are not connected to the telephone lines, but you can exit the mode using the abort
character disconnect sequence or by dropping (disasserting) DTR.
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Programming Commands

The operating parameters are controlled from your computer or terminal keyboard. You
can program the modem for manual or automatic dial, or pulse or Touch-Tone dial
signaling. Select the number of times you want the phone to ring before the modem
answers the line, or change any of its parameters — just by entering a command from
your keyboard. These commands can be entered using upper- or lowercase characters.

The list command gives the current status of the modem’s internal switches. When this
command is entered from your computer or data terminal, the screen displays a list of
the modem’s current parameters. Press (L) to send the list command. The screen
echoes your command and displays:

PHONE NO:
19 BITS/CHAR:Y
ABORT CHAR:14H
LOSS OF CARR:Y
SEND SPACE:N
RECEIVE SPACE:Y
ABORT ENABLE:Y
HIGH SPEED:Y
ANALOG LOOP:N
ORIG MODE:Y
MANUAL MODE:Y
FORCE CARDET:Y
PULSE DIAL:Y
SLOW DIAL:Y

Note: At 600 (and lower) baud rates, the list command displays the same parameters
shown above, with the exception of 1@ BITS/CHAR. The DC-2212 pays little
attention to bit count during low speed operation. However, the bit count is important
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during 1200 baud mode operation since the modem must process incoming and
outgoing data.

The value of each parameter is indicated with a yes or no response, except for the abort
character setting which is a hex value.

On initial power-up, the list will not show an entry for PHONE NO:. The 10 bits-per-
word prompt is answered by the modem after receiving the wake-up command code
sequence. If you are using 7-bit words with parity enabled, the 10 bits parameter
responds with ¥, or yes. If you use 7-bit words with no parity, the response is N, or
no.

Of course, an 8-bit word with no parity is a 10-bit word (if you count the stop and start
bits). If you have a computer (or terminal) which transmits 8-bit words and a parity bit
(11 total bits) you will receive parity errors from the DC-2212 — that is, if it locks
onto your wake-up sequence.

Each line of the parameter listing is terminated with a carriage return and a line feed.
If your serial communications software automatically assumes another carriage return
upon reception of a line feed code, the list will appear double-spaced.

The modem will always operate in originate mode when cold-started (initial power-up).
Use originate mode when you want to call a time sharing network, like CompuServe.
You can also use this mode to force the modem to automatically dial a telephone
number for you (while in the automatic mode).

To check that the DC-2212 is in originate mode, enter the list command. The list shows
ORIG MODE:Y : “‘Yes, you are in the originate mode.”’

The A command places the DC-2212 modem in the answer mode of operation. Unless
you indicate otherwise with this command, the modem is defaulted to operate in
originate mode.

Use the answer mode when you want to receive a call from a modem which is
operating in the originate mode. The status of the manual/automatic switch determines
whether the DC-2212 will wait for the telephone to ring (auto-answer mode) or seize
the telephone line as soon as you exit the command receptive state with the X (exit)
command.
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To see how this command works, press (A) for the answer command, then press
to bring the parameters list to the screen. The reply line shows:

ORIG MODE:N

where N indicates that the answer mode has been selected and the modem is no longer
in originate mode.

~T,t  Tone dialing (global)

The tone command is only used when you have programmed the DC-2212 to
automatically originate a call. When used here and not in the telephone number to be
dialed, this command is a global instruction. If you program the modem to dial a
telephone number, but do not specify the method for dialing, the modem examines this
global area to determine what signaling type it should use.

You can examine the global signaling type by looking in the parameter listing at the
reply line PULSE DIAL :N: “No, do not pulse dial. Tone dial.”’

R,r  Rotary (pulse) dialing (default)
At initial power-up, the rotary, or pulse, signaling global command is automatically in
effect, or defaulted. This means the modem will auto-originate a call for you using
pulse signaling, unless you have specified otherwise while programming the dialer
memory.

You can examine the global signaling type by looking at the listing line PULSE
DIAL:Y: “Yes, pulse dial.”’
'S,s  Slow dialing speed e (default)

When operating in automatic originate mode, you not only have the option to select the
signaling type, but also the signaling speed.

Slow signaling speed is defaulted on a freshly powered-on modem. While in the slow
speed mode, the modem pulse dials at 10 pulses per second and tone dials at 5 digits

per second. Table 2 on page 26 gives the rates for slow speed dialing:

You can tell what speed rate the modem will dial by examining reply line SLOW
DIAL:Y: “‘Yes, slow dial.”
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If you want to tone or pulse dial using faster signaling rates, you can use the fast
command. This command forces the modem to dial while in the automatic originate
mode at 20 pulses per second for pulse-dialing or 10 characters per second for tone-
signaling. Table 3 gives the rates for fast speed dialing:

Slow Speed Dialing Rates

Make Time ! 37 milliseconds
illisecor
Interdigital Time . 853 milliseconds
TQNE SIGNALING‘

Tone on Time ! 100 milliseconds

Tone off Time

Table 2. Slow Speed Dialing Rates

Fast Speed Dialing Rates

Make Time : 31.5 milliseconds 1

milliseconds

Interdigital Time - 427 milliseconds

TONE SIGNALING

Tone on Time

50 milliseconds

Table 3. Fast Speed Dialing Rates
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The Q command is one of several toggling commands that the DC-2212 modem uses.
When power is first applied to the modem, the listing line ANALOG LOOP : N tells
you that the modem is not selected to go into an analog self-test mode when it exits the
command receptive state. When the line reads ANALOG LODOP : ¥, then the modem is
ready to enter the self-test mode upon exiting the command receptive state.

You can press (@) as many times as you like. Each time the key is pressed (toggled),
the state of the modem’s internal switch is changed from no to yes and back again. The
self-test mode does not start until the command receptive state is exited.

The analog loop self-test mode forces the modem to talk to itself. The internal switches
are selected such that data transmitted from the computer is looped back to the receiver
and processed just as if it were in communications over the telephone lines. Keys
entered from the computer are echoed to the screen.

Using this feature, you will be able to tell if the modem is functioning correctly. The

analog loop self-test does not test, nor analyze, the condition of your telephone circuits,
since this mode does not communicate over the lines.

The D command tells the DC-2212 that you are about to send a string of characters
which are to be stored in its dialer memory. To enter the dialer programming area,
press (D) and use the format:

DnumberX

where number is the telephone number you want to dial and X is the command
that forces the modem out of command receptive state and to seize the phone lines
and begin dialing the number.

Up to 40 characters can be entered in this dialer memory. These characters can be
reviewed (use the L command) by looking at the first line of the modem’s parameters
list after PHONE NO:. Of course, this space will be blank if the modem was freshly
powered on.

If you enter more than 40 characters in this memory or use an invalid character, the

dialer programming mode is aborted and the modem returns to the command receptive
state. Table 4 provides a list of the codes that are valid to the modem.

27



Dash or Neg

Pause flag

Table 4. Valid Dialer Digits and Codes

To auto-dial the telephone number 123-0009 (Area Code 111), press () () to
wake up the modem, press (D) to place the modem in the dialer programming
mode, then type the number:

1(111)123-2009X

Digits 1, 1,1, 1,1, 2,3, @, @, @, 9 are all valid dialing codes. ¥ forces the
modem to seize the telephone lines and begin dialing the phone number.

To auto-dial a number using Touch-Tone dialing at a fast speed, type:
FDTL 2 3 @ @ @ 9 ¥

F selects the fast speed mode. T tells the modem that you will be using Touch-
Tone dialing.

To auto-dial the same number on a dial 9 circuit, type:
DOP1Z23-2009X
P tells the modem to wait three seconds after dialing & before dialing the

remaining digits. Depending on your phone system, P can be replaced with W (see
Table 4 above).
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The @ command switches the modem into the abort character receive routine. With
this command, you can change the Control T default abort character into any ASCII
character you like.

The abort character is a software means by which the modem may be disconnected
from the telephones. To program this symbol, press (@). The next key the modem
receives will be stored as the abort character. The type of abort character sent
determines whether it is a displayable code. Therefore, the modem may or may not echo
the selected abort character.

The abort character is shown in the listing in hex code since non-displayable codes are
usually used. The Control T character is shown as ABORT CHAR:14H in the listing.

The DC-2212 modem, when freshly powered on, defaults to automatic mode operation.
To change to manual mode, toggle the manual/automatic flag by pressing (M) for the
M command. Then press to see the status of this flag. The list shows MANUAL
MODE:Y: “‘Yes, I'm in the Manual mode.”’ Press (M) again and the list changes to
MANUAL MODE :N: ““I'm in the automatic mode.”’ Pressing the key again changes the
parameter setting to manual mode again.

This toggling command controls the carrier detect signal applied to the computer or the
terminal. When freshly powered on, DC-2212 is commanded to force a carrier signal to
your computer. If your computer does not need an asserted carrier to output RS-232
data (some do), you can turn the carrier off by toggling the carrier default.

You can see the action of the G command in two ways. First, watch the modem’s front
panel CD indicator go off and on each time you press (G). Next, check the parameter
listing for reply line FORCE CARDET by using the L command to bring the list to the
screen.

E,

The E command toggle allows you to defeat or disable the modem’s echo and list
ability. Normally defaulted on, DC-2212 echoes displayable characters and generates a
listing when the L. command is received. After receiving the E command, the modem
will not echo nor print out its status in response to the L. command.
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The E command is included to allow for systems that will display serial data as soon as
it is transmitted (somewhat of a half duplex mode). Of course, since the E command is
a toggling command, it can be used as many times as needed. Beware that the modem
becomes very unfriendly when you send the E command.

The I command takes you into a self-prompting menu where the modem’s advanced
options are programmed. To move through this menu, press (ENTER). If you want to
change the defaulted value of a parameter, type in the new value. If not, press (ENTER
and the next option appears on the screen. The list of options you will find in this menu
are:

AUTDANS RINGE: 27
DIAL ATTEMPTS:17
ABORT RING:87
LOSS OF CARR:Y"?
SEND SPACE:NT
RECEIVE SPACE:Y?
ABORT ENABLE:Y?

Press (I to bring the first prompt of this menu to the screen.

When power is initially applied to the modem, the values shown in this sub-menu are
defaulted. The first prompt RETURN=NDO CHG: tells you to press (ENTER) if you do
not wish to change the defaulted value of a prompt and move to the next prompt. If you
want to change the value, enter the new parameter value.

AUTOANS RINGE:Z27

You have the option of changing the number of rings that the DC-2212 should count
before answering a ringing telephone line. This parameter is only used while the modem
is in the automatic answer mode and is monitoring the telephone line.

Any number from 1 to 9 (including 9) is a valid parameter for this prompt. If you enter
a character out of this range, the modem questions it by printing ? and gives you a
chance to re-enter your parameter.

DIAL ATTEMPTS:17

The modem uses this prompt to find out: “‘How many times do you want me to re-dial
a telephone number if I get a busy signal?’’ This parameter is only scanned if the
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DC-2212 is operating in the automatic originate mode. You can use any number from I
to 9 to respond.

ABORT RING:87

Here you have the option to program how long the modem should wait for a phone to
be answered that you dialed in automatic originate mode. DC-2212 monitors the
number of times the dialed phone rings and after the defaulted 8 rings, it aborts the
call. You can change this parameter to any number between 4 and 9 (any number less
than 4 is defaulted to 4).

LOSS OF CARRIER:Y"?

Once the modem is on-line with another computer, there are several conditions that
cause the system to disconnect from the telephone line and go into the waiting mode.
One of these conditions is the loss of carrier disconnect sequence. This parameter
prompt gives you a chance to stay on the telephone line if carrier is disrupted.

If you do not press (ENTER) (leave alone), the prompt waits for a yes or no response. If
the response is no, the modem remains connected to the telephone line even though
carrier is lost.

SEND SPACE:NT?

When you use the abort character to start an abort character disconnect sequence, your
modem informs the other modem that you are about to exit. This is done with the use
of a long space. If you answer this prompt by typing %, the modem will allow a long
space to be sent over the telephone lines after an abort character disconnect sequence
was activated. ¥, N, and are the only valid characters for this prompt.

RECEIVE SPACE:Y7?

This is your end of the long space disconnect sequence prompt. By entering N, you are
commanding the modem not to disconnect if it receives a long space from the host
computer (the one you are talking to over the telephone lines).

ABORT ENABLE:Y?

This parameter allows you to turn off the DC-2212’s ability to disconnect upon an
abort character sequence. There may be times when there are no unused characters in a
file that you can use as a software abort commands. So, instead of trying to invent
some method of avoiding accidental disconnect, you can use this menu prompt to
completely disable the function.
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Note: As you can see, there are switches in the I command sub-menu which will
completely disable your modem’s ability to start a disconnect sequence. If for some
reason you decide to turn off these disconnect options, there are only two ways you can
force the DC-2212 to go back off-line. Turn off DTR or turn off the power switch.

The C command is the only command in the command receptive state which can bump
you back to the waiting state, without first passing through an on-line condition.

This command clears all user options back to the modem’s power-on defaults. It also
clears out any telephone number you might have stored in dialer memory. You can use
this command when you have changed several parameters and you don’t want to go

back and change them again, one-by-one. It also saves you from having to cycle the
power switch off and on.

~ Exit Command Receptive State Execute
current switches.

The X command tells the modem that you have set up the DC-2212 the way you want
it and now is the time to execute your instructions. The modem will do one of three
things:

1. Enter a waiting state and monitor the telephone lines for an incoming call
(auto-answer mode).

2. Seize the telephone lines and monitor for carrier (if in manual originate or
manual answer mode) or the modem will start its signaling sequences (if in

auto-originate).

3. Enter the analog loop (self-test) mode.
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Connecting the Modem

Tandy’s DC-2212 intelligent modem is Bell System 103/113- and 212A- compatible,
connecting to the telephone lines via modular connector. The RS-232 input/output of
the modem interfaces directly with the RS-232C-equipped TRS-80 computers.

Figure 2. Rear Panel Connections

® RS-232C Standard DB-25 Jack. Connects the modem to the RS-232C interface
of Radio Shack TRS-80 and Tandy computers.

® AUTO-ANSWER Switch. Allows the modem to power up in auto-answer mode
when the switch is in the position nearest the DB-25 jack.

POWER Jack. Connects the modem to the AC power adapter.
PHONE Jack. Connects the modem to the telephone.

Phone Line Cord. Connects the modem to the telephone circuit.
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Figure 3. Connecting the Modem

Connecting to the Telephone

Although your telephone is not used for communicating (in automatic mode) when
using the modem, the type of wall connection is important in determining how the
DC-2212 modem is to be connected.

For a single-line connection:

1. Remove your telephone’s plug from the modular wall jack and insert it in the
PHONE jack @ on the rear of the modem.

2. Plug the modem’s line cord @ into the modular wall jack.

Note: For a four-prong wall connection, you will need an adapter (Radio Shack
Catalog Number 279-360) suitable for the older style wall connector.

If your telephone is wired directly to the wall, contact the telephone company to have
modular connections installed.

For a multi-line connection:
The DC-2212 modem can be used with a multi-line telephone, but you may need a

multi-line adapter (Catalog Number 43-270/271), a hardware modification to the
modem, or both.
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Connecting to a Power Source

Insert the AC adapter’s plug into the AC POWER jack ® on the rear panel of the
modem. Plug the adapter into an electrical wall outlet or an approved power strip.

Be sure to connect the adapter to the modem before you plug the adapter into the wall
outlet. Otherwise, damage to the adapter could result.

Important Note: Use the supplied UL-listed adapter only. Another type of adapter
could damage the modem.

Connecting to the Computer

The DC-2212 modem uses the RS-232-C standard serial interface cable to connect to
your computer. Table 5 provides the cable and connection requirements for RS-232-C
equipped TRS-80 computers. If you need more detailed information, refer to your
computer’s owner’s manual.

Modem-to-Computer Cables and Connection Points

Computer Cable Cat. No. Location

Model | 26-1408 Leftside, Exp. Interface
Model 11/16 26-4403 Rear panel

Model lil/4 26-1408 Bottom panel

Model 4P 26-1408 Rear panel

Model 12/16B/16B HD 26-4403 Rear panel

Model 2000 26-1408 Rear panel

DT-1 26-1408 Bottom panel

Table 5. Modem-to-Computer Cables and Connection Points

Before connecting the DC-2212 modem to your computer, be sure to turn off power to
the modem and to the computer.

1. Plug the appropriate end of the RS-232-C standard DB-25 interface cable into the
RS-232-C jack @ on the rear of the modem.

2. Plug the other end of the cable into the computer’s RS-232-C jack ®.
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Optional Modem Configurations

The DC-2212 modem has four internal configuration options. These options must be
performed by a qualified Radio Shack service technician.

® Multi-line phone operation
® RS-232 protocol extension
® Synchronous mode operation

Option 1. Multi-line Phone Operation

This option allows the DC-2212 modem to be used with multi-line telephones. Internal
circuitry can be configured to signal a local network that there is a MODEM on the line
instead of a telephone. Unless the modem is modified internally, the local network will
start flashing the BUSY indicator on the multi-line telephone when the modem seizes
the line!

Option 2. RS-232 Protocol Extension

There are two RS-232-C lines that may be enabled to supply your computer with further
information. These are RI and HS lines.

The DC-2212 has the option of signaling the RS-232 cable that the telephone is ringing.
The RI pin on the RS-232 cable will toggle at the ringing rate anytime the modem is
connected to a ringing line. The HS pin on the RS-232 may be enabled to supply the
terminal (computer) with high speed indication if the modem switches to 1200 baud
mode upon on-line condition.

Option 3. Synchronous Mode Operation
This option allows you to communicate in synchronous mode. In this mode, all

automatic features are disabled and only manual operation is allowed. A jumper is used
to determine if you will be required to use INT CLOCKing.
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Troubleshooting

[f you have problems transmitting data (garbled data, intermittent errors, etc.) there are
a few checks you can make before taking the unit to a Radio Shack service center.

® Phone connection is clean and noise-free.

® No one is talking on the telephone line.

® Phone and all extensions are on the hook.

® Baud rate, parity, and stop bits are correct for the modem you are using and the
modem with which you are communicating.

Maintenance

The only maintenance your DC-2212 requires is a periodic checking of cables and

connections. If you are experiencing data transfer problems, check the cable connections

first. Then, run the analog loop self-test. If you still experience problems, check with

your Radio Shack Computer Center.

Analog Loop Self-Test

The analog loop self-test does not test nor analyze the condition of your telephone

circuits. Any keys that you enter from your keyboard after sending the Q command are

echoed to your display. This test causes the data sent from your computer to be looped
back to the receiver, thus letting you know whether the modem is functioning properly.
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Data Rate
Low Speed Mode

High Speed Mode

Operation Mode
Low Speed

High Speed

Operating Modes

Character Length
Line Requirements
Line Signal

Low Speed

High Speed

Specifications

0 to 300 bps
Asynchronous format

1200 bps (+ 1%, —2.5%)

Character-asynchronous or
bit-synchronous formats

Binary, serial, asynchronous
Character-asynchronous or bit-synchronous

format

Full- or half-duplex, all speeds
Automatic originate or answer, manual
originate or answer

Nine or 10 bits, including start/stop bits

Two-wire dial-line

Frequency shift-keying

Differential phase-shift-keying
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Specifications Cont’d

Line Impedance

Modem Compatibility
Low Speed

High Speed

Data Interface

RS-232C Interface

600 ohms-balanced

Bell System 103/113, 300 baud,
FSK switched-network modems

Bell System 212A

RS-232-C

13 12 n 10

[PR7aP00000000

25 24 23 22 21 20 17 16 15 14
© 00000 © © 0O
Pin No. Signal Input/Output
2 Transmit Data Input
3 Receive Data Output
5 Clear To Send Output
6 Data Set Ready Output
7 Ground o
8 Carrier Detect Output
12 High Speed/Low Speed Output Option
15 Transmit Timing Output
17 Receiver Timing Output
20 DTR Input
22 Ring Detect Output Option
24 External Transmitter Timing Input

Receiver Sensitivity

Transmitter Timing

0 to —45dBm

Internal or external
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Specifications Cont’d

AC Power 120 volts, 10-volt Amps
60 Hz, adapter supplied.

Environmental Requirements
Ambient Temp. Range 0° - 55° Centigrade
32° - 131° Fahrenheit

Relative Humidity Maximum 95% at 35° C.
95% at 95° E

Dimensions 6.5 x 7.5 x2"
(16.5x 19.1 x 5.1 cm)
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(@ 14, 30 See also abort character

abort character 11, 14, 21, 23, 30, 32

advanced programming option 3, 7, 9,
10, 14, 31-33

analog loop mode 14, 21, 23, 27, 41

answering a call 9-11, 15-16, 24 See
also answer mode

answer mode 9-11, 14-16, 24 See also
automatic mode operations command
14, 24

answer wait flag 28, 29

applications 4

ASCII encoded commands 3, 6, 23

AUTO-ANSWER switch 12

auto-baud-rate-detect code 5-7, 13

auto-dial 5, 9, 16-17

auto-disconnect 3, 11, 16

automatic operations 5, 7, 9, 15, 17,
23, 30

logging on 6, 8
programming 14, 30

28-29

baud operations 5, 13, 43
switching 13
synchronizing 5, 13

bit count 6, 14, 23-24, 43

break time 26

busy signal 9, 18

cables, modem-to-computer 37
call-waiting mode 15-16

Index

call-progress signal 3, 9, 17
calling modem See originate mode
carrier, aborting 11
carrier detect 3, 5-6, 16, 19, 30
carrier tone 11, 16, 19
character length 24, 43 See also word
length
clear command 14, 33
command receptive state
commands
programming 14, 23-33
toggling 27, 30
global signaling 14, 25-26
communications parameters 4-6, 7, 13
compatibility 3, 44
configurations, optional 39

7,14, 33

connection points 35-37
connections, telephone 35-36, 39
multi-line 35, 39
single-line 36
(CONTROD(C) 8
Control T 11, 21, 23, 30

CRS See command receptive state
cu command 12

data interface 44 See also serial link
data rate 5, 43

Data Terminal Ready indicator
dead line 18

default operations 24-25
detection circuitry, low speed 13
dial 9 circuitry, using 28

5,20



dial attempts 10, 18, 31

dial emergency shutdown command 18
dialable digits 28-29
dialer memory 16, 27
dialer programming mode 3, 8, 14, 27-
28
formatting a number 27-28
dialing codes, valid 28-29
dialing instructions 8, 10, 16, 27-28
dialing speeds 25-26
direct-connect 3, 35
disconnect mode 9, 11, 19-20
DTR See Data Terminal Ready
echo 7,13
echo command 14, 30
execute command 14, 27, 33
exit command 14, 24, 27, 33
fast signaling or dialing 14, 26, 28
features 3, 5, 35
forced carrier detect 14, 23, 30
formatting a number 27-28
functions 5
global signaling commands 14, 25-26
high speed operations 3, 5, 7, 13, 19,

23

information services, logging on 6, 8
internal switches 4, 14, 23

intra digit time 26

invalid characters 27

LED indicators 4-5
line status conditions
line requirements 43
line signals 45

list command 7, 14, 23
logon 6,8

long space 19-21

loss of carrier 19-20, 23, 32
loss of DTR 20

low-speed operations 13, 19
low-speed detection circuitry

17-18

13

maintenance 41

making a call 5, 9, 15, 24 See originate
mode

make time 26

manual operations 10, 14, 23
transmitting data 10-11
using voice call 10-11

multi-line phone operation 36, 39
no sound 18
non-dialable digits 28-29
off-hook indicator 5, 8-9
off-line mode 7,9, 13
on-line mode 5, 16, 19
aborting 19, 21
operating modes 5, 10, 16, 23-24, 43

automatic answer 5, 15, 24
automatic originate 5, 16, 24
manual answer 10-11, 24

manual originate 10-11
originate mode 9, 13-14, 16, 23-24 See
also making a call

parameters, operating 5-6, 14, 23-24
pause flag 28-29

phone line cord 35

programming, applications 6

programming commands 14, 23
pulse flag 28
pulse signaling 12, 23, 25

receiving a call See answering a call;
answer mode

receive data indicator 5

receiver sensitivity 44

receive space 23, 32

redial a number 10, 18-19, 31
interrupting 19

re-order tone 18

ring-back 17

rotary signaling 12, 14, 25
rate of 26

RS-232 protocol extension 39
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self-test mode 14, 21, 23, 27
send space 23, 32
serial link 3, 5, 44

status message 3, 17-19
signaling rates 25-26
slow signaling 14, 23, 25, 26
space wasters 28-29
specifications 43-45
synchronous mode operation 39

telephone-line-ringing signal 3, 15
terminal ready indicator 4-5, 9
toggling commands 27, 30

tone flag 12, 28-29

tone off time 26

tone on time 26

tone signaling 12, 14, 25-26
Touch-Tone dialing 28
transmission speed 5, 13-14, 23
transmit data indicator 5
transmitter timing 44
troubleshooting 41

TRS-XENIX operation 11-12, 35

videotex, running 6, 8
voice communications 10-11

wake up command 6-7, 13-14
wait delay 28-29

waiting mode 13

word length 14, 24, 43
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SERVICE POLICY

Radio Shack’s nationwide network of service facilities provides quick, convenient,
and reliable repair services for all of its computer products, in most instances.
Warranty service will be performed in accordance with Radio Shack’s Limited
Warranty. Non-warranty service will be provided at reasonable parts and labor
costs.

Because of the sensitivity of computer equipment, and the problems which can
result from improper servicing, the following limitations also apply to the services
offered by Radio Shack:

1. Ifany of the warranty seals on any Radio Shack computer products are broken,
Radio Shack reserves the right to refuse to service the equipment or to void
any remaining warranty on the equipment.

2. If any Radio Shack computer equipment has been modified so that it is not
within manufacturer’s specifications, including, but not limited to, the installation
of any non-Radio Shack parts, components, or replacement boards, then
Radio Shack reserves the right to refuse to service the equipment, void any
remaining warranty, remove and replace any non-Radio Shack part found in
the equipment, and perform whatever modifications are necessary to return
the equipment to original factory manufacturer's specifications.

3. The cost for the labor and parts required to return the Radio Shack computer
equipment to original manufacturer’'s specifications will be charged to the
customer in addition to the normal repair charge.




CUSTOM MANUFACTURED FOR RADIO SHACK
A DIVISION OF TANDY CORPORATION

U.S.A.: FORT WORTH, TEXAS 76102
CANADA: BARRIE, ONTARIO L4M 4W5

TANDY CORPORATION

AUSTRALIA BELGIUM u. K.
91 KURRAJONG AVENUE PARC INDUSTRIEL BILSTON ROAD WEDNESBURY
MOUNT DRUITT, N.S.W. 2770 5140 NANINNE (NAMUR) WEST MIDLANDS WS10 7JN

06/85-SP Printed in U.S.A.



	Front Cover
	Important note!
	Limited Warranty
	The FCC Wants You to Know...
	Contents
	Getting to Know Your Modem
	Setting Up the DC-2212 Modem
	Setting Communications Parameters
	Sample Programming Sessions
	Log On CompuServe
	Answer or Originate a Call Automatically
	Change Advanced Programming Options

	Manual Mode Operation
	TRS-XENIX Operation

	Wake Up, DC-2212!
	Switching From High to Low Baud Operation
	Entering Command Receptive State (CRS)

	Automatic Mode Operations
	Automatic Answer Mode
	Automatic Originate Mode
	Line Status Conditions
	Dial Sequence Emergency Shutdown Command
	Aborting On-Line Modes
	Analog Self-Test Mode

	Programming Commands
	Connecting the Modem
	Connecting to the Telephone
	Connecting to a Power Source
	Connecting to the Computer

	Optional Modem Configurations
	Multi-line Phone Operation
	RS-232 Protocol Extension
	Synchronous Mode Operation

	Troubleshooting
	Specifications
	Index
	List of Illustrations
	Figure 1. Front Control Panel
	Figure 2. Rear Panel Connections
	Figure 3. Connecting the Modem

	List of Tables
	Table 1. DC-2212 Programming Commands
	Table 2. Slow Speed Dialing Rates
	Table 3. Fast Speed Dialing Rates
	Table 4. Valid Dialer Digits and Codes
	Table 5. Modem-to-Computer Cables and Connection Points

	Service Policy
	Back Cover



