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R5232 connections for IBM

Please replace the two tables shown on page 1-2 with the following
information.

Table 1-2 IBM PS2, AT 9 pin connector

ARZ10 9 WAY IBM COMPUTER R8232
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Takble 1-3 IBM PC/XT 25 pin connector

ARZ10 25 WAY IBEM COMPUTER RS232
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FCC NOTICE

This equipment generates, uses, and can radiate radio frequency energy and if not installed
and used in accordance with the instruction manual, had cause interference to radio
communications. This equipment has been tested and found to well axceed the lmit for a
Class A computing device pursuant to Subpart J of Part 15 of FCC Rules, which are designed
to provide reasonahle protection against such interference when operated in a commercial
environment.  If this equipment does cause interference to radio or television reception,
which you can determine by turning the equipment off and on, try to correct the interference
by one or more of the following measures:

Mave the computing device away from the receiver being interfered with.

o Relocate the computing device with respect to the receiver.

o Re-orient the receiving antenna.

o Plug the computing device into a different AC outlet so that the
computing device and receiver are on different branch circuits.

a Disconnect and remove any | /O cables that are not being used.

(Unterminated 1/ cables are a potential source of high RF emission levels. )

If you need additional help, consult your dealer or ask for assistance from the manufacturer.
You may alse find the following booklet helpful : * How to Identify and Resolve Radio-TV
Interference Problems. " This boeklet {s available from the 1).5. Government Printing QOffice,
Washington, D.C. 20402, Stock No. 004-000-00345-4.

AR-210 QOperating Instructions

Copyright (¢) 1992, AOR, Ltd. Tokyo Japan
by Toshi T. Totsuka

All Righits Reserved.

Credits

Portions of this manual was copled from the model HK-21 TNC operating manual under the
deceptance and courtesy of the Heath Company, Bentan Harbor, M1, U.8.A.

Portions of this manual was copied from the TAPR TNC-2 operating manual under the acceptance
and eourtesy of the Tucson Amateur Packet Radio Corporation.

Trademarks
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INTRODUCTION

The AOR Mode! AR-210 Terminal Node Controller is designed as a link between
your radio transceiver and a simple data terminal (or personal computer], This
Terminal Node Contraller (TNC| allows you to operate new computer-based
communications made - "Packet Radio”. You will find this unit convenient, and
easy to use.

The most unique and important feature of packet radio transmissions, unlike
RTTY, is that they are virtually error free, Information that you intend to
transmit is first made into digital groups, or packets. Confirmation of correct
reception of these packets is then returned to the originating station by the
destination station. If the originating station does not receive confirmation, it
automatically resends the packets until the correct information is confirmed,
or the contact is terminated.

A modem [modulator / demodulator} that can operate at very high baud rates
is included in the unit. This results in very short transmissions by each
statiori, and allows several stations to use the frequency at the same time.
Also, due to the choice of operating parameters, you are not aware of the
presence-of other stations on frequency.

The unit also functions as an automatic repeater. You may use it as an
unattended repeater, a beacon, or a " mailbox " with the appropriate
computer and software. You may also use it with an FSK or AFSK FM station
on the VHF and UHF bands.

J In addition to your radic equipment, you will need either an ASCII data
terminal or a personal computer that has an RS-232C output and uses a
terminal emulator program. Such programs are widely available for connecting
your computer to a modem like the Hayes Smart modem; They are often used
to access CompuSBerve, GEnine or other computer telephone services.

The demonstration terminal software supplied with the AR-210 package is for
the IBM PS/2 , PC/XT/AT and compatibie computers.
A 9 pin straight computer cable supplied with the AR-210 is for the IBM AT or

compatible computers, but you may need a different cable and connectors if
the supplied cable does not fit your computer.
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SPECIFICATIONS

Processor

Memary Backup
Serial Port

Baud rates

Commands
Moedem Port
Protocol

Power Requirements

Input Level

Output Level
Push-te-tatk
Overall Dimensions

Net Weight

Z80A, soft-compatible Application Specific Integrated
Circait. TMPZ84C015BF-6

Lithitm battery.

R3-232C interface to terminal or computer,

300, 600, 1200, 2400, 4800, 9600 and 19200,
The default, or reset, haud rate {s 1200,

TAPR TNC-2 up-load compatible.
1200 baud FSK
AX.25 Level2, Version 1.1.4TE

External 10 te 13.8 VD at 200mA.
{55mA from internal 4.8 volt, 120mAH Nicad battery. )

20mV to 2V peak to peak, 180
0 to 300mV (variable].

30V maximum at 100mA
2-1/2"Wx I"Hx 1-174" L

3.3 oz,

ACR, Ltd. reserves the right to discontinue products awul changes specifications of
. without incurring any obligation to incorporate new features in products previously sold.
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1. INSTALLATION

Before you can perform the “ Operational Test and Alignment ", which follows
in this section , you will have to properly cofinect your AR-21( (thereafter
called TNC] te a terminal or a computer, and run the proper terminal
emulation programt.

In addition, you will have to connect the TNC to your radio equipment, read
and comply with the following information that pertains te your situation
under "Computer Connections”, "Software Requirements”’, and "Radio
Connections”.

If you use a computer you will need a terminal emulator, or communications
program such as Procomrn, Procomm Plus or accessory terminal program that
comes with MS Windows.

A sample terminal program supplied with the TNC can be used for the [BM PS-
2, PC, XT, AT and compatible computers running under MS DOS.

JSince these programs allow a computer to operate like a terrninal, the
following information will use the term "Computer” to refer to a computer or a
terminal.

The TNC communicates with your computer through a serial port using signals
that correspond to the R3-232C standard. Most computers that are available
today either incorporate an RS-232C style serial port, or have one available as
an accessory. If you have already been using your computer with an RS-232C
modem, you can use this TNC the same way.

COMPUTER CONNECTIONS

Table 1-1 shows the minimum connections that are required between the RS-
232 I/ O connector on the rear of the TNC and your computer. These minimum
connections do not permit hardware flow control. DO NOT connect any wires
other than pins 1 through 8 and 20 if your computer VO is a DB-25 style
connector, Pins 17 through 19 and 21 through 25 are reserved for future use.

The supplied cable is for the IBM PS/2, AT and 100% compatible computers
with DE-98 asynchronous communication port (serial port) connector.,

You may also consider using & 9-t0-25 pin adaptor for cannecting to a 25-pin
serial port computers such as the IBM PC, XT and compatibles,
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J IMPORTANT : Whether you purchase a ready-made cable or make your
owrl, make sure that it is a SHIELDED cable.

Table 1-3
“Pin Signal Name | Description
2 Receive Data | Data from AR-210 to computer.
3 Transmit Dala i Data from comp io AR-210.
5 Signal Ground “|Common sreund for both data lines.

Tt is beyond the scope of this manual to show you how to cennect your TNC to
every brand and model of computer. It does however, provide you with
information for several commeon computers. If your particular computer is not
listed, you can probably adapt the information that is presented to suit your
needs.

Table 1-2 and 1-3 shows the proper cable connections for IBM P8/2 , AT ami
compatible computers using 9-pin serial port. Use a 9-to-25 pin adaptor fo
connecting IBM PC, XT and compatible computers with a 25-pin serial port. '

Table 1-2
1BM P5i2 , AT and compatible computers
Gomputer with DE-95 Connector

Computer Bignal name AR-ZiD |
Carrier Delect 1 i

Receive Data p:
Transmit Data
Dala Termingl Ready 4
Signal Ground
| Diata Set Ready
[ “Clear To Send 1

L2 HL B

o i

Tabie 1-3
|BM PCAXT and compatible computers
G with DB-25 & 1

I Computer Signal name AR-210
L. Chassis Ground -5 |
2 T il Dala
3 Receive Data 2
Clear To Send R
£ Data Set Raady [:

Slgnal Ground

-] Carrigr Detect
20 Data Terminal Ready 4

Page 1.2
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APPLE MACINTOSH

Table 1-4 shows the proper cable connections for an Apple Macintosh
computer. This computer uses an RS5-422 serial port. It will operate properly
with your TNC. Although Pin 1 is not connected inside the computer, we
recommend that you connect pin 1 to the main ground of the computer.

Table 1-4
APPLE MACINTOSH

Computer Signal name [ _AR-210
Chassls Ground

b Signal Ground
Transmit Dala

B Data Temninal Ready
I— 1 Camier Delect

[ 9 Receive Data

(S IR AT LIRS

OTHER COMPUTERS WITH 25-PIN RS-232C PORTS

If your computer has a 25-pin RS-232C port, refer to its manual to determine
the transmit data, receive data, and signal ground pins. Follow the
manufacturer's recommendations for connecting the serial port to a modem,

Your TNC is configured as Data Communications Equipment (DCE), while most

" computers are configured as Data Terminal Equipment (DTE). 1f this is true of
your particular computer, you can probably connect pins 2, 3, and 5 of your
TNC to pin 3, 2 and 7 respectively of your computer's RS-232C port.

If your computer is configured as DCE, you will have to cross the wires between
pins 2 and 3 of the TNC. In other words, connect pin 2 of the TNC to pin 2 of
the computer and pin 3 of the TNC to pin 3 of the computer. The signal ground
is the same (pin 5 of the TNC to pin 7 of the computer).

Some computers may require that you connect pin 5 of the serial port
connector to an appropriate signal. Others may require connections to pin 8
and 20. You can use the computer's cutput signals en pin 4 and 6 for this
purpose as shown in Table 1-5.

Table 15
Other computers with 25-pin RS-232C port
Computer | Signal name _ AR-210 |
47 Signal Groung 5
2 Receive Dala 3
k] Transmi Data 2

4-5 Wumper Pin 4 and § ]
§-8.20 MPumperPin8,8 and 20 |

Puga 13
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OTHER COMPUTERS WITH NONSTANDARD SERAL PORT
Computers with nonstandard serial ports must meet the following conditions:

1. The signal levels should be R8-232C compatible. The TNC requires that the
voltage levels that come from the computer be greater than +3 volts in one state
and less than @ volts in the other state,

2. The polarity of the signals must conform to the RS-232C standard. A lower
voltage state must correspond to a logical "1” and the higher voltage state to @
logical "0".

3. The computer must be able to correctly receive a signal which meets the RS-
232C specification. The TNC supplies signals that meet this specification.

Make or purchase a cable that provides the necessary connections. The serin!
port common pin must be connected ta the TNC's serial port connector at pin
5. The data line that sends data FROM the computer must be connected to the
TNC's conniector at pin 3. The line that your camputer uses to RECEIVE data
must be connected to the TNC's connector at pin 2.

If your cemputer requires any other signals, you must find ways of providing
them. The documentation provides with your computer or its accessory serial
port should specily any special requirements of your particular port.

SOFTWARE REQUIREMENTS

Any software package that enables your computer fo act as an ASCII terminal
with an ordinary telephone modem should work with your TNC. If you have a
program that you have successfully used with a telephone modem, and you
are familiar with its gperation, use that same program t¢ communicate with
the TNC.

WINDOWS TERMINAL

The Window termninal in the Windows version 3.0 or higher will work properly
with your TNC. In the accessory group, chose the Terminal icon.

From the Setting menu, choose Communications, the communications dialog
box should appear. Select the options according to the following list. Then
choose the OK button,

[ Baud Rate | 1200
Stop Bits | 1
Parity | Even
Flow Control | Xon / Xoff
COM 10rCOM2

Page 1-4
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APPLE MACINTOSH

The MACTERM program will work properly with your THC. Load this program
and set the options as follows:

Compatibiity Terminal
| 1200 baud VT-100
|_7 biis/character ANSI
Even parity UNDERLINE

| Handshake Xon/Xeff | US
Modem conpection 80 Columns

Telephone port ' ON LINE

| AUTO REFEATE |

RADIO SHACK

The Radio Shack Model 100 and 200 has a built-in terminal program in ROM.
Set the TELECOM parameters by typing { F3 ] S7E1ENN [ Enter ]. Refer to
TELECOM Manual supplied with Model 100 or 200 for further information.

OTHER SOFTWARES FOR TNC

Theres are, some ham radio groups or individuals who wrote some unique
software for packet communications. In particular, the Tucson Amateur Packet
Radio Corporation (Non-Profit Research and Development Corporation) where
the TNC's original protocol was created, offers a variety of information and
software for packet radio users, For further information of the TAPR, contact :
Tucsen Amateur Packet Radio - P,O.Box 12925 Tucson, AZ 85732 Phone 602-
749.9497 Fax 602-749-5636. You may find some interesting topics from
Packet Status Resister, the quarterly newsletter from TAPR.

SAMPLE TERMINAL SOFTWARE

If you do not own any terminal software, use the sample diskette supplied with
the AR-210. This sample software works under MS-DOS or PC-DOS only. The
diskette also contains source code for a sample terminal program written by

the MS. QBasic which can be run through the OBasic program comes with MS
DOS 5.0,

SAMPLE TERMINAL SOFT OPERATING PROCEDURE
1. Turn ON your computer.

2. Insert the diskette into drive. (A or B}

ARZ210 operating manual - 11



3. Frorn the computer prompt, type TERM [Enter]
If you use a Hard Disk, from the C:\ prompt, fype A: TERM [Enter].

4, The communication screen should appear .

5. The default parameters are 1200 baud/7 bits/Even Parity/One stop
bits. Hit P while holding [Alt] key. Use the Arrow key to change the
parameter.

RADIO CONNECTIONS

Refer to Figure 1-1 while you read the following information. Depending upon
your particular radie, you can either use the RADIO socket or the SF IN and
MIC/PTT sockets. In general, the RADIO socket is for connection to a base or
mobile station and the SP IN and MIC/PTT sockets are for hand-held
transceivers that use a combination audio and PTT cable.

RADIO SPIN - MIC/ K%?%gy

Figure 11
AR-210 Front Fanel

Figure 1-2 shows the connections for the RADIO socket. A cable that has a
matching connector on one end {it this socket is provided. You will have to
adapt the other end of the cable to fit your particular radio.

AR-210 ] |_RADIO
Pin No. | Calor Signal Name

1 Brown AFSK Cutput MIC

2 Red Ground je=-—- | Ground

3 Orange PTT [e— | PTT

4 Yellow Modem Input |<— Speakes

5 Green NC

[} Blue NG ‘L_
[ &£ [Shield | Shield —- [Ground

Flgure 1-2
Miniature DIN style connector

Page 1-6

12 - AR210 operating manual



Two cables are provided for use with hand-held radios. One of these cables (for
the SP-IN socket} has miniature phone plugs on each end and the other cable
ffor the MIC/PTT socket) has subminiature sockets on each end. These cables
should interface properly with many of the poputar band-held radios that are
currently available.

TRANSCEIVER WITH MINIATURE & SUBMINIATURE JACKS

Most of the pertable hand-held transceivers which have miniature phone jack
(SPEAKER QUTPUT} and subminiature (MICROPHONE INPUT) should work
with the TNC with no special modifications. (Except portable transceivers
manufactured by YAESU, - Refer to the adjustments section of this manual.)

connect the cable that has the miniature phone plugs (the larger plugs)
hetween the SP IN socket on the controller and the speaker output socket on
your transceiver,

Connect the cable that has the subminiature phone plug (the smaller plugs)
between the MIC/PTT socket on the controlier and the microphone/ Push-to-
talk socket on your transceiver.

Spme transceivers use a miniature jack for MIC/PTT socket and a
subminiature jack for speaker output. If this is a case, you must furnish your
own cable,

Cut the two shiclded cables in half, then connect and solder the free end of
cable that has a miniature plug {the larger plug) to the free end of a cable that
has a subminiature plug (the smaller plug]. Tape over the soldered connections
to prevent a short circuit.

Typical Connections

Example. ICOM, KENWOOD, ALINCO,
YAESU (Modification on the TNC is required.)

AR-210 ) RADIO
‘J::DZ Minaiture Jacks Miniature Jacks | :D:D
T MICPTT » MICIPTT
Cij’: SPEAKER o SPEAKER :DZD
Example: YAESU (Mohile radio.-Some model requires Diode instead of puli-up resistor.}

AR-210 ! [ “RADIO
Radio Jack Miniature Jacks

[ Brown |

----- > MIC/PTT | =Dj
EIT:T" 1{ Orange | ~(10-33 K-> | MIC/PTY

Red/Shield | <——-—m—>| _ Ground
LT I —— Speaker =ﬂ ":I:-

i

Page 17
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Example: Mobile and Portable transceivers with multi-pin jack.

AR-ZT0 RADIO
! Radip Jack Multi-pin Jack
T e Brown | ————-=---—— > | MIC
[ Orange | <————> PTT
F Red/Shigd | <——-—-> Ground
Yeliow | <m—ssmmmmr—- Speaker

Example: Portable transceiver with stereo type jack, ALINCO (Some portables]

5
Radin Jack Stereo Jack
! Brown [-[0.1-1.0 uF]- MIC =
Orange |<—j22-33 k}---> FTT
__RediShield | g--——vomeed Ground :ﬂ_l:D
Yeliow Speaker |

POWER SOURCE

Te power your TNC, you wili either need the NiCd battery pack or an external
power supply. An external power supply must be able to provide 10 to 13.8
VDC at 100mA. If you install the NiCad Battery pack and wish to charge it's
battery from your external power supply, the power supply should be able to
provide at least 200mA. The plug which comes with the AC power adaptor
should be the matching plug and polarity. Refer to Figure 1-3.

Figure 1-3

o0

®\

Page 1-8
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NICAD BATTERY

The AR-210 is designed to operate on a 4.8 V DC Nicad battery pack, The
following steps show you how to instal the optional Nicad Battery pack in your

TNC.
1
2.

Turn the controller off and disconnect any external power supply.

Refer to Figure 1-4 and remove the screw from the bottom of the unit.
Then carefully remove the bottom cover.

Plug the socket coming from the Nicad Battery pack to the connector on
the circuit board. The socket is keyed to fit only one way.

Insert sponge between the battery and circuit beard.

Use the screw you removed earlier to reinstall the bottom cover.

Figure 1-4

48Y 120mAH

Page -9
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2. OPERATIONAL TESTS AND ADJUSTMENT

This section of the Manual describes some operational tests you can perform to
male sure your TNC is connected and operating properly.

PRELIMINARY TESTS

Make sure you have the TNC connected to a suitable power source. Also make
sure you have the TNC connected to your computer as described in the
"INSTALLATION" section of this manual.

1. Turn the computer on and boot up any necessary terminal emulation
prograrii.

2. Turn the POWER switch ON, The PWR LED should light, Some of the other
LEDs may light briefly and then extinguish,

if your computer's data rate is set to 1200 baud, you will see the following
messages:

ACR data controller AR-210
AX.26 Level 2 Varsion 2.0
Message board Ver 1.28E
Release 15-Mar-82
Checksum § F4

cmd:

J If your computer's baud rate is set 10 something other than 1200 baud,
you will see meaningless characters.

ADJUSTMENTS

The following steps check the basic operation of the controller.

1. Make sure your radio is connected to the controller as described in the
"QOperation” section of this Manual,

Pagw 2-1
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2. Type " MY WeYEY " followed by a [ RETURN |, substituting your call sign in
place of the one shown, Your monitor should reply with.

cmd: WEYEY
MYCALL was NOCALL

3. If your radio had a squelch control, un-squelch your receiver.

4. Advance the receiver's volume control until DCB LED (Green LED] on the
controller just lights when no signals are present. This is the proper initial
setting of the receiver's volume control.

5. Turn the radio's squelch control until the DCD LED just extinguishes.

6. Listen for packet activity and readjust the receiver's volume control as
necessary until you receive packets properly.

J The output level from the controller has been factory set at 150 mV peak-
to-peak, which should be satisfactory for most radios. If  however, you find
that this is not correct for your radio, perform the steps as described on the
next page.

AUDIO LEVEL ADJUSTMENT

1. Remove the screw from the bottom of the controller. Then carefully remove
the cabinet bottem.

2. Refer to Figure 2-1 and locate control VR3, on the circuit board near the
TCM-3105 modem chip. Then adjust this control as necessary for proper
output level.

3. Reinstall the cabinet bottom on the controller.

PTT LINE ADJUSTMENT

If during the operation of your TNC you find that the TNC does not operate your
radio’s PIT circuit, carefully remove the cabinet bottom as discussed here, and
remove two screws from the PC board. Then refer to Figure 2-1 and apply a
small amount of solder to short the tiny foil solder pads. Reinstall the PC
beard and cabinet.

Puge 2-2
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-Figure 2.1

AR-210 CIRCUIT BOARD

D @
OOMER SW BT pon
ISERTI=
\£D RESET
JPC1
mCAPTT @m
% IN ROM Re-230C
@D
RAD!D UR3 1@0'1

{1} BATT : Connector for an optional Nicad Baitery,
{2) JPC2 : Disable Battery Back-up. {Hard Reset]

{3)JPC1 : Remove this jumper to gutput DCD valtage at Connect state,
(4] TC1 : Adjustment for internal clock.
(5} VR3 : AFSK putput adjustment.

SOLDER BRIDGE

(For YAESL elc)

ID‘I/ an ﬂDEL‘_E’_LE'_T

| 5"“ |

Page 23
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3. OPERATION

Figure 3-1 shows the front panel of your TNC and bricfly describes each LED,
switch, and connector. The following pages describe the operation of the unit
and how to use the TNC to receive and transmit "packets ",

3

Before you attempt to use the TNC, be sure you are thoroughly familiar with
your communications equipment and its operation. This equipment should
cither be crystal-contitrolled or synthesized to ensure excellent frequency
stability, which is important for packet radio operation. Be sure the
transmitter you use has the ability to handle "key down" operation. Also, be
sure you are familiar with your cemputer terminal or computer {used in the
terminal mode] and its operation.

/ 1. After the TNC types the sign-on message on your terminal,
you are ready to operate.

2. You can use your cemputer ta emulate a terminal by running a
terminal emulator program. A terminal emulator program makes
the RS-232C port on your computer appear as a terminal input
to the TNC,

GENERAL

" Your TNC uses AX.25 software (built into ROM) and has following operating
modes:

Command Mode - In this mode, everything you type is interpreted as
instructions for the TNC. These instructions are in the form of command lines
that are terminated by a RETURN. The commands allow you to change the TNC
operating parameters, perform special lunctions, or change medes. If your TNC
receives packets while it is in the Command Mode, you will see it printed on
the display screen. Te send packets, you must direct the TNC to enter the data
mode.

Data Modes - Two data modes are available; the Converse Mode and
Transparent Mode. In these modes the information you type to the TNC is
assembled into packets and transmitted on the radio.

The remainder of this section first describes the terminal you will use. It then

explains how to use the commands to configure the TNC to suit you and your
station, and how to get started talking to other stations on packet radio.

Page 3-1
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Figure 31

RADIO  SPIN  MIC/ / /f, %
@0 s
AR-210 PWR

RADIO .J ack Socket ¢ connechon n ol & bass or ; mobile radios.
5P 1IN i | Tnput connector for or receiver audio from hand-held radios. |
fj_f FIT Ja L: Audie output and PIT connector for hand-held radios,
'_ Lights when the THC is connected o another sta ¢ station, _J
'8TA HD_ Lights when the TNC stjll has data to ua 1o transmit,
BTL . _LED Lights when the TNC {s scnd.lgg_transmlt data,
Lights when the THNC receives a signal.

[PwR _@ “Lights when the TNC i5 turned on. N i
| PWR _Switch | Pawer Ony/Off swutch, .

DC13.8V & @&O @ HS-232C @

RESET

O

DC INPUT Jack | Fer connection of an external power supply or a charger.
R3-232C Jack For a connecttion of a computer ar terminal.
RESET Switch | Hard rest gwitch.
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This is not intended to be an exhaustive description of every comunand, but
rather a discussion about how the various commands are related and how you
may use them. An alphabetical catalog of commands that describes the format
and parameters of each is provided in the document file in the attached
diskette. Refer to section 4. "COMMANDS AND MESSAGES" of this manual to
access the disk file,

TERMINAL CHARACTERISTICS

Baud Rate Salection - Most terminal use serial communications. In this
mode, cach bit 7- or 8-bit character is sent in sequence over the same wire.
Serial data must be transmitted at a predetermined bit-per-second rate called
baud rate. There are many standard baud rates. Unless the TNC and the
terminal use the same baud rate, they will not be able to communicate. This
TNC supports the following standard baud rates: 300, 600, 1200, 2400, 4800,
9600 and 19200.

word Length/Parity/Stop Bits - In addition to the data rate, there are
three other characteristics of serfal data which should be the same of TNC and
the terminal. These are word length, parity, and number of stop bits, Use the
commands AWLEN and PARITY to set these characteristics. Serial data may
represert ASCII data, which has seven data bits per character, or binary data,
which has eight data bits per byte. Unless you operate in the Transparent

. Mode, the TNC will ignare the extra bit if you use 8-bit characters. This means

-

that the eight bit is set to O before data is assembled into a packet.

If you change any of these configurations, the new values do not take effect
until you perform a reset by turning the power off, or type RESTART,

I you start the TNC in the default-parameter mode, the serial port is initialized

at 1200 baud, even parity, 7-bit characters, and one stap bit. A message is
then typed at 1200 baud.

GETTING STARTED

After you have your TNC and terminal set up properly, you should see the TNC
sign on with a message, followed by the command prompt:

cmd:
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When you see this prompt, first set your call sign. To do this, type MY and your
call sign as shown below :

cmd: MY WEYEY <RETURN>

A lithium battery inside the TNC enables it to remember any changes you make
in the default parameters.

Once you set your call sign, you are ready to send a packet. First type the
command GONVERS and press < RETURN > to enter the converse mode. Then type
a message you wish to transmit as a packet:

THIS 1S A TEST |

Press the RETURN key to end your message. If you watch the LEDs on the
frant of the TNC when you do this, you should observe the following.

1. The STA light will light, indicating that the data is received from the
computer. The PTT LED may also light briefly at the beginning of the
transmission.

2. When the transmission stops, the PTT LED will extinguish.

The message you just transmitted was sent to the address specified by the
UNPROTO command. This address is set to €@ when you first turn the TNC on
or type RESET.

To find out which stations in vour area use packet radio, make sure the
monitor function is turmed on. To do this, first type ¢TRL-C | press and hold
down the control key while you press the ¢ key | to return to the command
- mode, if this has not already been done. Then type each of the following
commands:

cmd; M ON <RETURN>

cmd: MA ON <RETURN>

J Refer to * 4. COMMANDS AND MESSAGES " beginning on Page 4-1
for information about these commands.

Any packet that your TNC receives should now appear on your screen.

To male full use of the TNC's capabilities for reliable data commurnications,
you should establish a connection with another station.
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This causes everything you type in the Converse Mode to be automatically
addressed to the other station, and packets sent between your station and the
other station will be automatically acknowledged by the recipient.

The sending station will continue re-transmitting the message, a preset
aumber of times, until it has been received properly. To connect to wsuou, for
example, type CTRL-C followed by a <RETURN> to return to the Command Mode
(if this has not already been done. Then type:

emd: C WEUOU <RETURN>

If WeuoU is on the air, tuned to your frequency, and within range of your
transmissions, you should see a message coming back to your TNC, If you
have a speaker as well as your TNC connected to your radie, you will hear the
packets. Whether you have a speaker connected or not, you should see the
DCD LED light with each incoming packet. When you request a connect { the
packet your TNC sent | is acknowledged, the TNC will dispiay the following
message:

*x % CONNECTED TO WEUQU
The TNC will then switch to the Converse Mode. If you now type a message, it
will be formed into a packet and stored in memory untii you press the RETURN
key. At that moment, it is sent to WeUOU. ’
After you complete the conversation, either you or the operator of the other
station may initiate a disconnect, To do this, return to the Command Mode (by
typing CTRL-C) and type the following command:

cmd: D <RETURN>

After an exchange of packets, you will see the message:

#*## DISCONNECTED

This message indicates that your disconnect request packet was acknowledged
by the station you were connected to.

J You must send a disconnect request to the station you are

communicating with before you can connect to other stations or hear them (if
your monitor functions are set to off).

Page 3-8
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When you become familiar with packet radio, you can learn how to use the
STREAMSW command to connect to more than one station at a time.

If you are ready to receive messages from other packet radio stations and you
wish to let them know that you are active on packet radio, you can use the TNC
as an automatic repeater [or beacon) to transmit this fact at preset intervals.

You must first decide how often you wish your station to send the desired
message, and then store it in RAM inside your TNC. If, for example, you wish

to send it every 30 minutes {or every 1800 seconds), type the following after the
command prompt:

cmd: B E 150 <RETURN>

J You must divide the number of seconds by 10 before you enter the
desired time.

The TNC will respond with & message similar to ;
was EVERY 0

1If no number was previously entered in RAM, or the number that corresponds
to the number you may have entered carlier.

Then type 8T {ollowed by the message you wish to send.

Example: BT WEYEY LOS ANGELES CALIFORNIA

The TNC will respond with 2 message similar to:

wias

J In this case, no text message was previously entered. If a message was
previously entered, it would follow the word "was”.

If WeWNE, for examnpile, “hears” your beacon and wishes to contact you, he will
type:
C WEYEY <RETURN>.

Fuge 3-6
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When your TNC acknowledges his connect request, it will display the following
message:

#%% CONNECTED TO WEWNE

vour TNC will then switch to the Converse Mede. If you now type a message, it
will be found into a packet and sent to WEWNE.

Since you have now succeeded in getting your packet radio station on the air,
read the following pages which describe the TNC gperation in more detail. The
remainder of this section will help you get the mast out of your TNC.

OPERATING MODES

COMMAND MODE

Use the Command Mode to enter commands that alter the TNC's operating
parameters. You must enter all other modes from the Command Mode. When
the TNC is in the Command Mode, "¢md:" appears on the screen at the
beginning of each input line. This indicates the TNC is waiting for instructions.

The TNC is always in the Command Mode after a reset or power-up. You can
perform reset by pushing the RESET SWITCH or by issuing a RESET command.,
After a reset operation, all operating parameters of the TNC are re-initialized by
the resident software,

There are several ways you can get from the Command Mode to one of the data
modes. You can type the command CONVERSE or TRANS, depending upon the
data mode you desire. This cause an immediate mode change. If you issue a
CONNECT command to initiate a conversation with another station, or if your
TNC receives a connect request packet, the TNC will automatically change to a
data mode after the connection is established. The setting of the CONMODE
parameter determines whether the TNC will enter the Converse or Transparent
Mode. If you specily the data mode in the CONNECT command, however, that
mode will be used without altering the setting of CONMODE,

DATA MODES
a. Converse Mode
The Converse Mode is the data mode that you will probably use most for

ordinary contacts, In this mode, the information you type is assembled by the
TNC inte packets and transmitted over the radio.

Poge 3.7
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A packet is terminated whenever you type the send-packet character, which is
set by the SENDPAC command, and may optionally be included in the packet.
There are nince characters that have special meanings to the TNC. These
characters allow you {o correct typing errors in your messages and return to
the Cammand Mode, but are not normally included in the packet. These
included input editing characters, which are discussed in a later section.

v To return to the Command Mode from the Converse Mode, just type
CTRLC.

Transparent Mode

Packet radio is very well suited for translerring Jarge amounts of data between
computers. For some types of data transfer operations, the Converse Mode will
work very well.

You may want to send special information, however, such as ready-to-run
programs to another station. A .COM file on a DOS system or even BASIC
program may contain many strange characters which could be confused with
special characters in the Converse Mode. For this application, you will want to
use the Transparent Mode [a data mode like the Converse Mode, except there
are no special characters).

Everything you type, or everything your computer sends to the TNC, is sent
over the radio exactly as it appears to the TNC.

Fackets are sent at regular time intervals or when a full packet of information
is ready, You may use the PACTIME command to change the time intervals at
which data is put into packet form.

The display characteristics of the TNC are alse modified in the Transparent
Mode. Data is sent from the TNC to the terminal exactly as it is received over
the radio channel, inciuding all eight bits of each byte received. All features
such as LINE FEED and RETURN insertion, ESCAPE translation, and case
conversion are disabled. None of the parameters which control these features
in the Converse Mode are changed when you enter the Transparent Mode, and
all display features are re-enabled when you return the TNC 1o the Command
Mede. Most of the informative messages that appear in the Converse Mode as
the TNC moves between the disconnected and connected states are also
disabled,

If you wish to escape from the Transparent Mode to the Command Mode, you
must use the following special procedure.

Page 3-8
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\/ After a time equal to PACTIME has elapsed, the last data you typed will have
been put into packet form for transmission (although it may not have been
transmitted yet).

i. Wait for PACTIME to clapse. Then wait an additional time, which is set by the
CMDTIME comman(_i.

2. Type CTRL-C three times within an interval CMDTIME of each other,

After a final CMDTIME interval in which you did not type any characters, you will
se¢e the "emd:" prompi. If you type any character in this interval, even if they
are more command characters, the escape will be aborted and the three
command characters will be sent as packet data. If you set CMDTIME or PACTIME
to 0, you will not be able to escape from the Transparent Mode except by
performing a hard reset (power-down reset).

FLOW CONTROL

Whenever you transfer data to computer, there is a chance that the data will be
received faster that the computer can handle it, To prevent loss of data, the
computer must be able to make whatever is sending data stop sending, and
later tell it to resume sending.

If you are a home computer user, you are probably already familiar with one
type of flow control, which allows you to stop the cutput from the computer
while you read it and restart it when you have finished.

There are two methods of providing flow control that are supported by the TNC,
XON/XOFF flow contrel, sometimes called "software flow control”, is
accomplished by sending a special character {usually a CTRL-S) to request that
the output stop and another special character {usually a CTRL-Q] to restart the
output.

Hardware flow control may be used if both computers use the RTS {Request To
Send) and CTS (Clear To Send) lines of the RS-232C interface,

Many terminal programs and file transfler programs for home computers do not
implant flow centrol in software, and may so-called RS-232C ports do not
support hardware flow control.

Even if the RTS and CTS lines appear at the c¢onnector, software thaf directly
reads the CTS line may be required in order for flow control to be implemented.

If you find that the TNC's seern to lose data during file transfers, immediately
suspect a flow contrel problem.
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XON/XOFF FLOW CONTROL

If you are using a terminal rather than that a computer, or if your computer
does not support RTS/CTS flow control, you can use XON/XOFF flow control,
You can establish this method by setting XFLOW ON. The special flow control
characters are set to CTRL-S and CTRL-Q by default.

In the Command Mode, the TNC input buffer may fill up if you try to type toc
long a command. In the data mode, the buffer may fill up if you are using your
computer to transfer data at a rate that is faster than the data rate for radio
transmission, if radio data transmission has slowed down due to noise or other
users on the channel, or if the operator or computer at the other end has
stopped the output from his TNC,

The TNC will send the terminal an XOFF character when there is room
remaining for about ten characters in the buffer. If you continue sending data
until there are only five spaces left, the TNC will send and XOFF character after
each character received. When the buffer fills up completely, data will be lost.
When the buifer empties out, the TNC will send a single XON character to the
terminal.

If you disable XON and XOFF by setting them to 0, the TNC will automatically
use the RTS/CTS flow control to stop input from the terminal.

XON/XOFF flow control is normally disabled in the Transparent Mode. This is
done because characters are treated as data; therefore, the XON and XOFF
characters will not be recognized.

If you cannot use RTS/CTS flow control, you may enable the XON and XOFF
characters (the commands from the TNC to the terminal) by setting TXKFLOW ON
and XFLOW ON. START and §TOP characters {the commands to the TNC from the
terminal], however, will still be treated as data.

HARDWARE FLOW CONTROL

This method of flow control is preferred, since it usually does net depend on
the programming of a particular communications program.

The AR-210 conforms to the TAPR TNC-2 standard which uses DTR (Data
Terminal Ready) instead of RTS {Request To Send).

If you wish to uses DCD (Data Carrier Detect] signal te control your software or
your software requires DCD On/Off, Remove JP-1. If you remove the JP-1, the

THNC will provides +8VDC for connected state and -8VDC for none-connected
state. Refer to the figure 2-1 for the location of JP-1.
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DISPLAY OPTIONS

Several parameters control the way output is formatted for display on your
terminal. Most of these are parameters that are determined by the display
capabilities of your terminal and changes only if you change terminals.

In the Converse Mode, it is natural to choose a line-termination character such
as a <CR> or <LF> to terminate packets. For some applications, however, you
may want to use an “invisible” command character to force the TNC to transmit
a packet.

In the first case, the send-packet character is interpreted as part of the input
as well as a command; in the second case, it is a command only. You can
choose either option with the cR command. If CR is ON, the send-packet
character is data, and is echoed to the terminal and included in the packet.
You should disable €R if you are using packet time-out (CAPACITIME ON) in the
Converse Mode.

A common occurrence when two stations are exchanging packets is for
incoming packets to arrive when the operator is in the middle of typing a line.
In order to prevent the new line from disrupting the screen display, you can
enable FLOW. in this mode, output to the screen is disabled as soon as you
begin to type, and is enable when a packet is completed.

if you want to see the incoming packet before your transmit your line, you can
type the re-display-line character, which is set by the REDISPLA command
{default CTRL-R).

This will display the incoming packet and then retype your partially completed
line. If FLOW is OFF and an incoming packetl disrupts your typing, you can also
use this character to re-display your input line.

The SCREEN parameter sets the width of the terminal screen on page. Whenever
this number of characters has been set to the terminal without an intervening
<CR>, a <CR> is inserted in the output. A <CR> is also echoed if you type &
line that excecds the width of your screen; the extra <CR»>, however, is not
included in the packet.

If your terminal performs automatic line-wrap, you should disable this feature
by setting SCREENLN parameter to 0, The TNC docs not carefully distinguish
between printing and non-printing characters and it does not correct its line
count for herizontal tab characters; hackspace characters, however, are
counted correctly.
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For normal display, a <CR><LF> is the new line sequence. You terminate a
line, however, by typing with a single character, usually a <CR> (called
RETURN or ENTER on some terminals.)

If only a <CR> is displayed, the next line will be typed over the previous ong
instead of appearing below it. Some terminals automatically display an <LF>
following each «CR=, but most do not.

i auta line feed is enabled by AUTOLF {default ON], the TNC will add a <LF»>
after every <CR> displayed or echoed.

The conventional responsé to character deletion on a display terminal is to feed
a backspace - space - backspace sequence to the terminal.

This removes the character from the screen and leaves the cursor ready to type
a new character in its place. On a hard-copy terminal, however, this results in
unreadable texi.

If backspace display is disabled with BKONDEL OFF, a backslash symbol (1) will
be displayed for each character deleted. You can use the re-display line
character to see the corrected line.

The <ESCAPE> character {ASCIl code 27 or hexa-decimal $1Bj is used by many
terminals to contrel cursor movement and special display mode.

\/ Througheut this Manual, the dollar sign symbol, §, prefaces all hexa-
decimal numbers.

If you do not want this effect, enable the <ESCAPE> translation with ESCAPE
ofF. This will cause ali <ESCAPE> characters 1o be sent to the TNC as the
dollar sign symbol. This does not affect <ESCAPE> characters that are
transmitted as packets,

Some terminals echo characters typed in locally, before the character is
transmitted to the /O port. Also, some terminal programs on computers may
perform local echoing.

If the TNC also echoes characters, you will see two of every character. You can
disable the eche mode by setting ECHO to OFF,

A few terminals require particularly long time to respond to <CR> or <LF»,
Some hard-copy terminals require time to move the printer head to the
beginning of the line following a <CR>.
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Some display terminals require long times to scroll their screen following a
<LF> character, If characters are sent to such a terminal before it is ready, the
character will be lost.

If your terminal always loses a few characters at the beginning of a line, you
need to enable null insertion. A null is character with ASCII code 0; and the
TNC does not actually transmit nulls in this mode, since they are
misinterpreted by some computer's terminal program as a BREAK sighal.

The number of null intervals is set by the command NULLS, and null insertion
after <CR>s and <LF>s is separately enabled by NUCR and NULF,

EDITING COMMANDS

Several characters are used to correct mistakes in the text typed into the TNC,
Except in the Transparent Mode or if times packets are in effect in the
Converse Mode, no text characters are interpreted by the TNC until it receives a
<CR> or the send-packet (in the Converse Model. Until then, you can delete
and retype characters or cancel the line completely.

Control characters are normally chosen as editing characters.

SPECIAL OPERATING CONFIGURATIONS

The primary function on the TNC is to enable you to communicate with other
stations via packet radio. The AR-210 implements the AX.23 protocol (set of
rules).

This protocol is designed primarily for point-to-point, two-party
communications. You can also use it, however, to simulate the commen
amateur net or round-table type of contact. You can specify the AX.25 protocol
level 2 version by setting it ON {Level 2, Version 2.0) or OFF (Level 2, Version
1.G).

Earlier in this section, you learned how to set your call sign and issue the
CONNECT command to take to a specific station. These commands are the
beginning of packet operation, which you will now learn more about,

To establish a two-way connection, the TNC must know your station address
and the address of the party you wish to talk to,

To- prepare your TNC for radio operation, first establish your call sign as the
station address by using MyYCALL [or just MY] command. This sets the string
that is used to identifly packets transmitted by your station (the protocol will
not work if there is more than one station on the air with a given address),
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If you have more than one station operating using your call sign, you can give
them different addresses using the station ID {SSI0) extension, a number
between 0 and 15. This number is appended with a dash like this:

MYCALL WEYEY-7

If you do not specify the SSID extension, it will be 0. The extension does not
affect the ID of your station.

The call sign specified by MYCALL is ordinally used by the TNC for station
identification. This call sifn is sent automatically every 9-1/2 minutes if your
TNC is used as a digipeater in the previous 9-1/2 minutes. In many locations,
the address string included in the packets may be considered adequate
identification for legal purposes.

Automatic station identification is initially off, but you can turn it on by setting
HID to ON. You can make the TNC send your call sign at any time by typing i0.

The AR-210 provides a real morse code station identifier, when you activate the
ciocoN command. This command enables mores ID specified by the cwiD text.
The AR-210 generates Morse code at the speed of 20 wps. (word per second)
using AFSK modem,

To active this feature, type your call sing into CWID text and set CIDCON for a
specific time interval.

Example: cmd: CWID WSYEY <RETURN>
CWID was

cmd: CIDCON EVERY B0 <RETURN>
CIDCON was EVERY 0

This example shows that the Morse code station identifier will transmit every
10 minutes interval,

You already learned about the CONNECT command, which causes your packets
to be sent to a specific station. If the station you wish to talk to is a little too
far away for you to connect directly, you can use the digipeating feature ol the
TNC.

A digipeater accomplishes much the same task as an ordinary repeater in
extending the range over which you can communicate. The difference is that
your messages are copied and relayed by the digipeating packet station.

This results in better quality of the signal received at the destination at the

expense of some delay while the intermediate message is received and re-
transmitted.
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To request digipeating under the AX.25 protocol, you must specify the
intermediate packet stations which you want to relay your messages.

You can doe this as part of the CONNECT command by using the viA sub-
command:

CONNECT WEYEY VIA WEWNE-7, WEUOU

You must list the intermediate stations in the order in which you want them to
relay the packets as they go from your station to the destination station. In
this example, your connect message to WevYEY will be repeated by WeWNE-7 and
then by weuou. Reply packets from WeEYEY will be relayed first by wesuou and
then by WEWNE-T,

You can specify as many as eight intermediate stations; however, keep in mind
that using more than one digipeater is an extension to AX.25 and may not be
compatible with other implementation of this protocol.

The delay between your transmission and the reception of a reply will naturally
increase as more intermediate relays are used.

Also, the possibility of losing information due to interference or noise on the
channel increases.

You can specify intermediate digipeaters to be used for unconnected packets by
using the UNPROTO command with the same format as the CONNECT command;

UNPROTG QST VIA WEWNE

This causes packets sent when you are not connected to another station te be
sent to QST {rather than the default CQ), digipeated by WEWNE.

For special applications, you can disable the TNC's ability to connect or to
transmit. If you specify CONOK OFF, the TNC is prevented from accepting
connect request from other station {although it does not stop you from
initiating a connect request of your own).

If a connect request is received when CoONOK is OFF, the TNC will send a "station
busy" packet to the requesting station and display a message such as:

d#4# connect request : WOWNE

to identify the requesting station.
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If the TNC receives & "station busy" message in response to a connect request,
it will display a message such as: :

# %% WEUOL station busy

to show the call sign of the station you tried te connect to.

These messages are also used if a TNC is connected to another station when a
request is received.

In addition to transmitting information typed in from a data mode, you can
command the TNC to send a specific message at regular intervals. This
message is called a "beacon”’.

You can use this function to send announcements to allow other packet users
to test their equipment. To set the beacon text to your message, type the
command:

BTEXT

Everything you enter on the command line following the space after BTEXT will
be entered into your message string.

Use the BEACON EVERY command to set the interval between your beacon
message. If you wish the beacon to transmit at 30-minute Intervals, for
exarnple, give the command:

BEACON EVERY 180

You can specify any value between 0 and 235 for n in the BEACON VERY n
command, where n specifies 10-second time intervals. A value of 0 is the
default value and turns the beacon off, while 255 specifies 2550 seconds ( or
42.5 minutes). If local activity is high on your operating frequency, it is wise to
send regular beacon message at 30-minutes or longer intervals.

The beacon function also has a transmit-after mode, in which a beacon packet
is only transmitted after activity is heard on the channel. You can use this
{eature to leave a message for other packet users. :

If someone initiates a connection {or sends anything, for the matter} on an
otherwise idle channel, a beacon can be sent a short time later with a message
such as " I'll be back on the air on packet after dinner - call me then”.

If some station is monitoring beacon packets (refer to the description of the
monitor mode in the decument file in the floppy disk supplied with the AR-
210], the operator will see this message. No beacons are sent in this mode if
there is a lot of packet activity on the channel, since the required period of
quiet will not occur.
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PACKET TIMING FUNCTIONS

Four basic adjustable timing parameters are provided s¢ you can conlfigure the
TNC te your particular radic environment. Some other parameters related to
the timing parameters are also described.

The time delays that are required when the TNC switches from receive to
transmit and from transmit to receive vary greatly among various radio
equipment. When two stations send packets back and forth, these delays must
be allowed for.

If data is sent before the transrnitter is operating, the packet will not be
transmitted properly. Similarly, if the receiving station has not had sufficient
time since it stopped transmitting for the receiver to become active, data will be
lost,

The delay between transmitter key-up and the beginning of data transmission
is controlied by the TXDELAY command. Optionally, this parameter should be
set to the same value by all members of 4 local packet group, and it should be
determined by the slowest pair of stations in the group.

If you transmit packets through an audio repeater, you may require a
considerably longer key-up delay than that required for direct comraunications.
The AXDELAY command allows you to specify an additional key-up delay to allow
the repeater receiver and transmitter to lock up.

If the repeater has a long "hang time" and stays up for a while after the other
station has stopped transmitting, you can make use of this time with the
AXHANG command,

If the TNC has detected channel activity recently enough that the repeater
should be "up", it will wait only a time that equals the TXDELAY before it sends
data, rather than adding an AXDELAY time as well.

The parameters set by TXDELAY, AXDELAY and AXHANG are all specifies as
numbers between 0 and 120 (Except AXHANG which has 0 to 250 range.] The
actual delay in milliseconds is a multiple of the input parameter times 10 ms.
During the time the TNC i{s keying the transmitter but not sending data, it will
transmit a synchronization signal {flags). Thus the total key-up delay will only
be: -

Key-up delay (ms.) = (TXDELAY X 19) + (AXDELAY X 10}
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If channe! activity has been heard more recently than AXHANG x 10 ms ago, the
key-up delay will be:

Key-up delay {ms.} = TXDELAY x 10

If it takes your radio an exceptionally long time te key-up, you can use AXDELAY
to augment the maximum delay available with TXDELAY by setting AXHANG to 0.

The AX.25 protocol provides for re-transmitting packets if no acknowledgment
is heard from the connected station within a certain period of time. A packet
may not be acknowledged due to channel noise or “collision" with another
packet transmission.

Since there may be other stations on the channel, the receiving station may not
be able to acknowledge the received packet immediately. The time lapse
before the originating station retransmits and the originating station
terminates the connection is set by the RETRY cornmand.

The maximum number of transmissions of a packet is RETRY +1, since the
initial transmission does not counts as a re-transmission.

The frame-acknowledge time is automatically corrected for the additional time
required for digipeating.

An extra time delay is added for each transmission, which must be made after
origination of the packet in order to deliver the packet and receive the
acknowledgment. The time interval before the TNC transmits an
unacknowledged packet is therefore:

Retry interval (Sec.) = FRACK x{2xn +1]
where n is the number of calls in the digipeat field of the address.

The AX.25 protocol specifies that acknowledgment of digipeated packets be
made from end te end. This means that intermediate digipeaters do not
acknowledge the packets they digipeate. When the destination station receives
the packet, it generates an acknowledgment which is sent through the reverse
route used by the original packet.

If there are several intermediate relays, the chance of either the original packet
or the acknowledgment being lost increases drastically. To help alleviate this

problem, an automatic wait timer can be impesed on any station not
transmitting a digipeated packet.
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Any statio_n ready to transmit a packet immediately after the carrier drops is
required to wait for this time interval unless it will be transmitting one or more
digipeated packets.

This means that the chance of a collision involving a digipeated packet is
reduced since, once a transmission begins, other stations will wait for a clear
channel,

The digipeat wait time is set by the DWAIY command, which specifies 10 ms
intervals. If no digipeating is being done by anyone in the local area, you can
set this parameter to 0, In any event, however, it should be set to the same
value by all members of a local packet group.

The AX.25 protocol allows multiple packets to be transmitted before waiting for
an acknowledgment. This permits more efficient channel use when large
amounts of data are being transferred.

The maximum number of packets that the TNC will send before waiting for
acknowledgment is specified by MAXFRAME, Of course, the TNC will not wait
until MAXFRAME packets have been entered before transmitting - this parameter
is only used to limit the transmissions if more than one packet is ready when
the TNC begins to transmit.

MAXFRAME, in combination with PACLEN, determines how much information can
be sent in a single transmission. The best combination for efficient data
transfer is determined partly by the channel quality and partly by the rate at
which the terminal can process data. ’

For 1200 baud terminal data rate, you should start with a combination that
produces about 300 characters outstanding at one time.

MONITOR FUNCTIONS

although the AX.25 protocol is primarily oriented toward setting up “circuit”
between twa stations, this is not the way many packet users operate.

The TNC can also operate in a mode more suitable for a "net" or "round-table”
discussion with several participants, although reliable reception of your
transmissions by every station cannot be guaranteed. This is done by enabling
the monitor functions.

Monitoring is enable by setting the MONITOR command to ON, and separate
monitor functions are individually enabled. This set of functions allows you to
see displayed packets from selected stations or classes of stations.
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You can list up to eight call signs of stations to monitor or discard with the
LCALLS and BUDLIST commands.

Packets are displayed if any of the call signs specified by LCALLS appear in the
"yes" field of the packet address, or if any call signs specified by BUDLIST
appear. If you specify ALL in place of an LcaLLs list, you will see all of the
packets your TNC receives.

\/ Since the LCALLS and BUDLIST commands interact, refer to their
descriptions in the command list on the flappy disk which comes with the AR-
210. To access the disk file, refer to "Commands and Mcssages section of this
Manual for additional information.

Menitored packet displayed is somewhat different from the display of connected
packets. Each packet is displayed with the source and destination stations
identified:

WEYEY > WEUOU : Go ahead with the file transfer.

If a connected packet Q30 is taking place on the frequency of your greup
conversation, you may wish to ignore all connected packets while your group
operates in an uncennected mode.

The MALL OFF command causes connected packets to be ignored. If you want to
be able to menitor packet activity when your station is not connected but have
the feature automatically disabled when you connect to somecne, you should
set the MCON command to OFF.

If you have MALL ON and MCON ON, and you are monitoring the station you are
connected to, packets from that staticn will be displayed only in the monitor
formyat and not in the usual! manner with no station identification,

You can operate a group conversation with some data integrity by having the
stations connect in pairs and set MALL ON and MCON ON. This does not insure
that every packet is received at every statien, but it does insure that a packet
involved in a collision will be retried. You may occasionally see duplicate
copies of packets in this mode if the acknowledgment packet is lost.

- If you have an odd number of stations participating in this sort of conversation,
ane station can be connected to itself via another station as a digipeater.

This station will have the disadvantage of seeing its own packets re-displayed.
For example, suppose WEYEY, WEWNE, WeLIOU, KDENWL, and KIFT wish to carry on
a group conversation,
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To make all of the transmissions reliable as possible, the following connections
are made:

WEYEY cannects to KDENWL
WEUOU connects to KIFT
WEWNE connects to WEUOQLU via KDENWL

If each station specifies MCON ON, MALL ON, and MONITOR ON, each station will
sce the packets sent by all of the others.

\/ The STREAMSW command allows you to actually connect to more than one
station at the same time.

Since this feature is confusing to inexpericnced packet operators, we
recommend that you wait until you know how to use the basic TNC commands
before you attempt to use this command.

You can find more information about the STREAMSW command in the flappy
disk comes with the AR-210. To access the command list in the diskette, refer
te the "Commands and Messages” section of this Manual.

USING THE BULLETIN BOARD (BBS) FEATURE

Unlike most packet radio TNC's that are currently available, your AR-210 has a
bulletin board feature built in. This feature allows other stations to retrieve
and store messages to and from them at any time in your system, which acts
as a "mailbox”.

Assume you want to send a message to a specific station that you know is on
packet radio, but that station is not on the air when you are. A bulletin board
enahles you to leave a message for that station with a bulletin-board-equipped
station that is always on the air.

Now, when the station you left the message for comes on the air, he can
contact the third station and read your message. If he wishes, he can then
leave a message for you to retrieve when you return to the air.

The special commands that pertain to bulletin board operation are shown in
Tabie 3-1.
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To set up your station as a BBS, perform the foliowing steps:

1. From the Command Mode, type "MB ON" followed by a <RETURN> to
turn the BBS on,

cmd: MB ON <RETURN>
MBOD was OFF

2. Set MYMCALL to your call sign, if this has not already been done.

\/ Many statjons use an SSID after their call sign to distinguish the BBS
from their main station. If you enter the same call sign, the TNC will
respond you with :

Cail duplicate |

Enter the call sign with SSID such as :

cmd: MYM WEYEY-1 <RETURN>
MYMCALL was

w

Set DAYTIME, if this has not already been done.

\/ If you do not set DAYTIME, message will not be time and date stamped.

cmd: DA YYMMODHEmmMSS
Example: cmd: DA 921030091530

(Year=92, Month=October, Date=30, Hours=09, Minutes=15 and seconds=3¢ }

If WeWNE now connects to your BBS, for example, he will see the following
message while your TNC waits for a command:

WELCOME TO WGYEY.1'S MESSAGE BOARD
AR-210 message board Ver 1.28E
CMD {FIMIRANIB?)

\/ The letter in parentheses correspond to the mnemonics of the
commands listed in Table 3-1.

If your camputer or terminal is turned on, it will display:

K% %% CONNECTED WEWNE

Page 322

40 - AR210 operating manual



Table 3-1

M e Bomrd C d List
Commeand | Abriviation FParameter Deafult Purpose |
v

IRDPARTY | 3RD ONFOFF ON Tnhibit 3rd party access to the BAS,

DAYTIME |DA YYMMDDHHmmss| Blank Time and date stamps messages
stored on the BES.

MAIL Mal ONfOFF OFF Tuen incoming mai indicator ONJOFF,

MTEXT MT Text Notie BE3 consect meseags.

MYMCALL | MYM CALL (-a) Blank Your BES call sign.

MBGD MP ON/OFF QFF Turn BES ani and afl.

BYE B None None Termlnates BBS operation.

FILE FI None Nene Prints a BBS filz on your terminal
OF CRmpUter.

HELP H None None . Displays a help messages.

KILL KI o None Deletes nth message from the BES.
NOTE: You can kY only those
messages that were seat to or

Tfeom yoursell
i

R % or & None ] I3cletes the 10 oldest meossages
i Irom the BES.

READ R " None Feads the nth message from
the BBS,

ROUTE ROU ONJOFF ON Include or excluds a routing
information {route header] during
FWD operathon.

WRITE w Call sign None Write a message in the BBS with
attention to call sign. I you do not
specily a call sign, the BRS writex
the message to ALL,

? ? Nane None Bame as HELP.

{SOP (System Operator) can slso use any of these communds, except BYE nod
from the command mode.
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4, COMMANDS AND MESSAGES

COMMAND LIST & COMMAND SYNTAX

The terminal node controller (TNC) uses many variable parameters, such as
your call sign, terminal type, display preferences, and the characteristics of
your radio in its operation.

In addition, you can command the TNC to perform several tasks, such as
connecting to another station to start a conversation, disconnecting at the end
of the QSO, or displaying information about itself,

You can change parameters and issue instructions to the TNC by typing
commands comprised of word abbreviation called key-words, or by typing
variables that consist of numbers or strings of characters you select.

You will probably never change some of these parameters. The TNC is designed
to provide you with maximum flexibility so you can adapt it to your particular
environmer:t.

The enclosed diskette contains all the commands which are listed
alphabetically. You can print-out those commarns by typing from the A:
prompt on the computer, like

A: TYPE MANUAL.DOC » PRN [Enter].

You may also edit this ASCI file through your favorite word-processor or
screen editor.

If a command has parameters, each parameter is described and the default
value is given. The defaults are the EPROM's stored values, which you may
load by typing the RESET command. Each parameter is described and the
possible values are given,

Refer to the " OPERATION * section for a more detailed discussion of many of
the commands and their {nterrelationships. Enter the command in the TNC by
typing it when you see the command-mede prompti

cmd:

The command key-words and parameters are separated by spaces, and the
TNC takes action after you press the RETURN key.

You may enter key-words in upper- or lower-case.
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You may abbreviate all commands and alphabetic parameters to the shortest
unique sign., These minimum abbreviations are shown to the left of each
command's full name.

There are several types of parameters. A parameter denoted as 'n’ is a number,
and can be given either in decimal or in hexa-decimal {base 16}. When the TNC
shows some of these parameters (those which set special characters), they are
given in hexa-decimal.

A hexa-decimal number is distinguished from a decima! number by the “ $ -
prefix that precedes it.

The " digits " of a hexa-decimal number represents powers of 16, analogous to
the powers of 10 represented by a decimal number.

The number 10 through 15 are denoted by the hexa-decimai digits A through
F. For example :

$1B =1x16 +11=27
$120 = 1 x16x16+2x 16 =288

The TRACE command parameter is given as a bitcode. This means that several
related values are simultaneously set by this command, and the parameter is
formed by adding together the numbers that correspond te each desired value.

You may find it convenient to think of this number in hexa-decimal,

Many parameters are * flag *, meaning that they have two possible values, ON
and OFF, or YEB and NO. All of the commands description show ON and OFF, or
YES and NO.

All of the commands descriptions show ON and OFF as the options, You may
type YES and NO.

A few parameters are really flags, but rather than indicating that something is
on " or " off ", they select one of two ways of performing a task. Some of these
parameters have the value EVERY or AFTER, indicating how a time interval for a
repeated action is to be treated, - Others are CONVERS or TRANS, indicating
operating modes for data transmission.

Several commands require call signs as parameters. While these parameters
are normally amateur radio call signs or station ID, they may actually be any
collection of numbers and at least one letter {up to six characters).

Call signhs or other similar designations (called aliases) are used to identify
stations sending and receiving packets.
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A call sign may additionally included an " extension ", a decimal number
between 0 and 15 that is used to distinguish between two or more stations on
the air with the same call sign { such as a base station and repeater }.

You enter the call sign and extension, which are then displayed at call-ext; that
is, weuou-7, If you do not enter the extension, it is set to -0. Extensions of -0
are not displayed by the TNC,

Several parameters are numerical codes for characters which perform special
functions. The code is simply the ASCI character code for the desired
character,

These characters have contrel characters as default values, You enter a control
character by holding down a special controd key on the keyboard while you
press the indicated key.

There are two commands, BTEXT and 10, which have a text string as
parameters. These strings can be any combination of letters, numbers,
punciuations, or spaces up to 239 characters. You can even put characters
with special meanings, such as RETURNs, inte string by preceding them with
the " pass " character. The string ends when you type a ( non-passed | RETURN,

In the user command list in a supplied disk, the key-werds are shown in
uppercase, User-supplied values are shown in lower-case.

If you must choose a parameter {rom one or two values, the choices are
separated by a vertical bar. Optional parameters are shown in square brackets.
For example :

KEYWORDS var A/B [C/D]
This mcans that the command KEYWORDS requires a user supplied variable
“var* and either A or B. [n addition, you can optionally specify C or D.
You can examine the value of any parameter by typing the command which

sets this parameter followed by a RETURN. A special command, DISPLAY,
allows you to see the values of all parameters or groups of related parameters.
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5. IN CASE OF DIFFICULTY

Your TNC was thoreughly checked at the factery to make sure it operates
properly prior to shipment. In most case, any problem you experience with the
unit will be external ( wiring, computer or terminal configuration, etc. ). The
following " Troubleshooting Chart " should help you determine severa! common
problems.

Troubleshooting Chart

ROBLEM POSSIBLE CAUSE

{ED does net light when you trun the unid on, 1. External power supply not turned an.
2 External power supply not propedy connected to the unit.
3. Opfienal irternal battery needs to ba chargad.

lUnit will not communicate with the terminal. 1. Impeoper caba copnnection between tha Lnit and the
tarminal or computer,
2. Wrang configuration { baud rats ete, )

[Does not receive packets from other stations. 1. Improp ions bet the unit and your radic,
2. Radio's voluma control not st propery.

ICannet transmit packets. 1, MYCALL not sat.

2, improper connections between the unit and your radio.

3 Imporper setling of control VR3 {rafer to * Tests and
Ajustiment " section.

APPENDIX

LIST OF COMMANDS AND DEFAULTS

The following pages shows all commands available to the AR-210,

The Class column indicates that :

AS - Asynchronous Port Commands and Parameters
I - Immediate Commands

P - ldentification Commands and Parameters

LP - Link Commands and Parameters

M8 - Message Board Commands and Parameters

MP - Monitor Comunands and Parameters

sC - Special characters

TP - Timing Parameters

Page 51
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SERVICE INFORMATION

The TNC-210 is fully tested before shipment. If for any reason
that service is required, please contact your dealer where the
unit was purchased from. If you have difficulty in obtaining
service from your local dealer, please contact one of the
following address.

Please include full explanation of the trouble or symptoms
together with the detail of associated equipment, including the
type of radic and terminal or computer.

In United States, Mexico and Canada

HENRY RADIO, Inc,
2050 South Bundy Drive
Los Angeles, CA 90025 U.S.A,

Telephone : 310-820-1234
Facsimile : 310-826-7790
Attention : Customer Service Department

For outside of the above area

AOR, Ltd.

2-6-4 Misuji, Taito-Ku, Tokyo 110 Japan
Telephone : 81-3-3865-1681

Facsimiie : 81-3-3865-1697

Attention : Customer Service Department
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nnections for IBM

eplace the two tables shown on page 1-2 with the following
ion.

Table 1-2 IBM P52, AT 9 pin connector

ARZ210 9 WAY IBM COMPUTER RS232

D-~1Un W
P I wm

Table 1-3 IBM PC/XT 25 pin connector

AR210 25 WAY IBM COMPUTER RS232
2 3
3 2
5 7
7 4
8 3
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SPECIFICATION SHEET

AOR MODEL AR-210

Processor

Memory Backup

Serial Port
Baud rates:

Commancds
Modem Port
Protocol

Power Requirements

Input Level

Output Level
Push-to-talk
Overall Dimensions

Net Weight

2804, soft-compatible ASIC

TMPZ84CO15BF-6

Lithium battery.

R8-232C interface to terminal or computer.
300, 600, 1200, 2400, 4800, 9600 and 19200
Aute Baud routine is available.

The default, or reset, baud rate is 1200.

TAFR TNC-2 up-load compatible.

1200 baud FSK

AX.25 Level2, Version 1.1.4TE

External 10 to 13.8 VDC at 200mA.
(55mA from internal 4.8 volt, 120mAH Nicad battery. )

20mYV to 2V peak to peak, 18¢).

0 to 300mV (variable).

30V maximum at 100mA

2-1/2"Wx I"Hx 1-1/4"L

3.3 oz

Manufacturer reserves the night to discontinue products and changes specifications at any
time without incurring any obligation to incorporate new features in products previousiy

sold.
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AOR AR-210 Technical Highlights

D Extremely compact & light weight - 2-1/2"x 1"z 4-1/4" 3.3 oz.

O High reliability multi-layer PC board to suppress interferences.

O Built with latest SMT. Highly improved reliability by SMDs.

[0 Built-in Nicad battery aperation. (Option} and quick charging circuit.

O Low power consumption. Ideal for battery operation with HT.

O Improved CPU speed. (4.9152 MHz)

O Compatible with most standard TNCs. AFSK 1200 baud.

O TAPR TNC-2 upper compatibie.

0 Convenient hand-held transceiver jacks,

0 High performance MODEM LSI / TCM3105NL

O Built-in real-time clock backed up by lithium cell.

O Support TCP/IP KISS mode.

O Multitasking BBS. - While connecting MYCALL

T} Many new commands and enhanced monitor function.

O RS-232C port supports up to 19,200 baud.

00 Externally accessible hard reset switch.

0 Industry standard DE-9 computer connector.

O NEW COMMANDS NOT COVERED BY ORIGINAL TNC-2.
MACOR LOG RETRY
JRDPARTY MAIL RELINK
ABAUD MCON ROUTE
AFILTER MINE RSFLOW
CALIBRA MMUI SLOTTIME
CIDCON MNET SOFTDCD
CWID MRCALL TCLEAR
DAYSTAMP MTEXT TIME
DISCONE MTR TOUT
DTEXT MTCALL WRITE
FILE PPERSIST
KILL READ
LIST RAMTEST

54 - AR210 operating manual



ABOUT BAUD AND BPS.

Modern commercial and amateur terminclogy no longer always refer to
the speed or data rates in "WPM". The term "baud” is now accepted for
FSK and AFSK operations using mono-hit data. In these cases, the
terms "baud” and "bits-per-second” mean the same thing. Either term
may be used.

Heath Kit HK-21 Manual Page 4-26

The terminology of bits-per-second and baud-rate have different
meanings.

In general, bit-per-second {BPS.) is a value for "number of information
can be transferred within one {1) second.

In contrast, the baud-rate is a vale for "number of symbols on the base
band signal can be transferred within one (1} second. Thus the baud
rate is:

Baud Rate = Number of symbols / Second

In standard two symbolic modulation, i.e. ASK, AFSK, MSK, (information
! and 0) express the same result. Baud Rate = BPS.

In 4 symbolic modulation, for example, the Baud Rate = BPS/2 or
BPS = 2 X Baud Rate.

Such modulations includes, M-ary ASK, M-ary PSK, QAM etc. with
multiple symbolic modulation. {information 1, 2, 3, 4 etc.)

Packet Network Handbook Page 37-43 {CQ Publishing - Tokyo)
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AOR, LTD.

A®R 2-6-4 MISUJI
TAITO-KU, TOKYO 111, JAPAN
Authority On Radio communications ;fﬁxdﬁgséggl?n??&%sz-ggzr
Phone: 03-3865-1681
HEWS RELEASE

NOVEMBER 15 1992

TOKYO - JAPAN

AOR, LTD. has announced the todel AR-210, a worlds smallest

THC {terminal node controller) for paclket radio,

The AR-210 weight only 3.3 cunce and measured 2-1/2 x1x4-1/4
inches.

All major components are SMD and built with lalest SMT {Surface Mount
Technology) to improve reliability and durability for long-lerm use.
The unit can be operated either external DC 12 volts or internal Nicad
battery for portable and field installation.

The AR-210 is compatible with an industry standard FSK 1200 BFS.
packet radio using proven error free AX.25 protocol.

The application includes "point to point data transfer’, "remote data

gathering”, "“weather telemetering”, “local radio bulletin board service”,

"amateur radio” and "remote control"
AOR, LID.
2-6-4 Misuji

Taito-ku, Tokyo 111
Japan
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e R I
A@l‘ AOR AR210 ~ Packet Radio TNC

Porrable packet TNC ~ Size and cost to suit vour pocket!

The ARZ10 must be vne of the Lest {if not the st self- ined THC an the market place today. Size is
extremely small measuring onty 100 x 60 x 22mm approx, the TNC is also ulira-light weight being a mere 90g
{wathout optional WiCad battery pack fitted).

Al major companents are SMD and buill with the latest SMT (Surface Muunt Technology) o imprave reliability and
durability far lang-term use, this alsa enables the very compact case size. The AR210 uses internativaally adopted
AXI5L2%2 1200 baud AFSK packet.

* Extremely compact
* High reliability multi-laver PCB
* SMD built using SMT ‘no wires”
* Optional interpal NiCad battery!
* K&232C suppaort from 300 ~ 19200
band plus ABAUD
* Standard femaie DE9 RS232C connector
* Lithium backed internal BBS wich mail
indicator and real time clock
* CWIIr & 3rd party eommands
* I'wo sets of connection leads plas D4 lead
* ldesl for portable or shack use

ARZN Fromt view ([flusiration larger than reaf Jife}

The AR210 may bevoperarxed either from an external DC |
supply of 10 - 13.8% or fram an optional inemally fieted N

120t mAH rechargeable NiCad battery pack drawing just RADIO 5P M MIC/ & ,é?

4.8Y (& 35 ma. The intormal battery gack may be

cg.a.rged fr@om an external DC supply if rated at a nominal I:I D . .
12¥ DC @ 200 mA or more. Th15 makey the AR21G .
ideal for use both in the shack and when out portable or AR-21 0 PWH

mahile,

Despite the small size, nothing has been comprarnised. [ —
The AR210 features five statws LED indicators (CON

STA PTT DCD PWR), a flashing STA indicator is also

used to show inail waiting. There is alse a power On/OfF . " .
switch mounted on the fronr panel, Connection ko a AR210 Rear view i won barger ihon real lifel)
rransceiver may be by cither of the two methods

provided, Firstly a multi and dl DC 3.8V $@-0 H5-232C @
via u pair of 3.5/2.5mm _|ack plugs whxch are ideal for . HESET
hand-portable use. o3

The rear case has 2 ytandard 9 pin female DES RS232C @ O;) @
socket far cannection to a terminal or camputer, Power 0 Q9

ifyput {5 via a 2, Imm standard deal concentric socket
{centr: negative). An externally scoessible hard reset @/
swilch is also provided on the rear casc,

The AR210 is based on *TAPR THC-2 Upper compatible Rrmware version 1.14TE with an cxtended command set, this is
turwgver of Japanese development and the number does not directly relate to the 105 A, numbenng systern. The heart of the
TN features 4 Z80A cotapatible ASIC TMPZE4CHISBF-6 CPU running at 4.9152 MHz allowing R3232C baud rates of
Iy, 600, 1200, 4800, 9600 & 19200, The default is 1200 baud, ALTO-BAUD iy alse available. A high performence
LSITCM3 1054L modem chip is used. V8. The AR2IG is net suitedle fur the fitiing of *NET/ROM or *TheNei chips etc.

The ARZ10 is supplied with two sets af leads for i DO power Tead, English language
operating manual detailing connection and use plus *IBM-PC C()m])dllblc d]sk 3.3 inch 720k format (525 inch 360k
available w request).

The extended command list includes: Lithium backed intersal RAS with real-time clock, 3rd party & CWID for
compliance with the UK licence requirements, mail indicator, K153, Diagnostics, Cahbrallun Special monitor and much
mode. .

N
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AR210 - Lis i :

FBITCONY OFF AXZSLIV2ON ABAUD 550 AFILTER St ASYRXOVR AUTOLF ON
AWLEN # AXDELAY 0 ARHANG O BEACON EVERY O BOFAILED 4
BBSMSGS ON BEONDEL ON [TEXT BUDLIST OFF CBELL QFF CONPERM OFF
CHECK 30 CIDCON EVERY ¢ CMDTIME 1 CMSG OFF UMSGOIEC OFF CPACTIME OFF
R ON CTEXT CANLINE S18 COMMAND 3 CANPAC £19 CONOK ON
CONMODE CONVERSE CONSTAME OFF CwID DISCONE ON DAYSTAMP ON
DAYUSA OFF DELETE OFF DWAIT L& TAGITEAT ON DIGISENT ) DTEXT
ECHO OFF ESCAPE OFF FLOW OFF FLOVER 0 FRACK 3 FULLDUF CFF
HEADERLN OFF HEALLED OFF HIlr ON HOVRERE HLNDRERR O EISS OFF
KILL O~ LCOK ON LFADD OFF LEIGNGRE OFF LCALLS LCSTREAM O
MONITOR OFF MBORON MAIL ON MALL ON MCONOFF MFILTER 300
MRPT ON MSTAMF OFF MRCALL MTCALL MTEXT MTR CFF
MMULOFF MYCALL MY ALLAE MYMUALL MAXFRAME ] MCOM OFF
MNET OFF NEWMODE ON WOMODE GFF NUCK OFF NLLF OFF NULLS &
PACLEN &0 PARITY 3 FASS 314 PASRALL (JFF FACTIME AFTER 14 PERSIST §27
PPERSIST ON RC¥DFRME O RCVDIFRA G RCYDRE] O RCVDSABM 0 RETRY 10
REDISPLA S12 RELINK OFF RESPTIME 3 ROUTE ON RSFLOAW OM RXBLOCK OFF
BXCOUNT 25 RXFRRORS 3 SCREENLN O SENDPAC $00 SENTFRMER O SENTIFRA ¢
SENTREI § SLOTTIME 10 SOFTDCD OFF SQUELCH GFF START %11 STCP 13
ETREAMSW §7C STREAMCA UFF STREAMUDH OFF TIME %14 TOUT 30 TRFI.OW {FF
TRIES 0 TRACE OFF THCOUINT O TXDELAY &) TXFLOW ON TXOOVFLW O
TXTMOQ @ TXUIFRAM (N UNPROTO 0 USERS] XFLOW OFF XMITOK ON
XGFF 513 XON BN IRDPARTY ON

ifications: \

Model: AR210
Propessor: ZRUA soft compatble Application Specific Integrated Circuit,

Memary backup:
Serial port
Scrial port baud rauts:

Commands:

Modem port:
Protocol:

Powser requirements:

Tnput level:

Output level:
Pugh-te-talk:
Overall dimensions:
et weight:

Supplied:

Optionak:

** Sperifications subject to change without notice due to continuous development

TMPZR4CALSBF-6

Lithium battaty

RS5232C 9 pin female connestor DEY

MY, G0N, 100, 2400, 4800, DEO0, 19200, The defzult is 1200 baud,
ABAUD also possible

TAPR TNC-2 up-lvad compatible

12002 baud AFSK

AX.25 Level 2 Version 2, Firmware AOR V1. 14TE

External 11} ta 13.8Y DC (@ 200mA.

Internal 4.8Y (g 55maA from rechargeable | 20mAH NiCud battery pack
20mY to 2¥ peak-to-peak, 18 OHM

(1o 300mV {varablc)

IOV maximum GT 100m4

100 % 60 x 22 mm {spprox)

g withaut internal NiCad pack fined

AR2I0 TNC, 2.5-2.5mm Tad, 3.5-3.5mm lead, multi-pin plug & lead, DC lead,
Operating manual, "IBM disk
BP210 120mAH 4.8V Niflad hattery for internal fitling

\ of the product, E&OE. /
* All made marks acknawledged. ! Q-l‘ AOR (UK) Ltd

Far mare peneral infermation regerding Adam Bede High Tech Centre,
‘packet radic’ request our simple Detby Road, Wirksworth, Derbys.

inlrochaciory eafler

DEA4 4BG. England.
Tel:01629-825526
Fax:01629-823527

58 - AR210 operating manual



ARZ210 operating manual - 59



AOR Ltd

2-6-4 Misuji, Taito-ku, Tokyo 111-0055, Japan.
Tel: +81 3 3865 1695 Fax: +81 3 3865 1697
post@aorja.com www.aorja.com
AOR (UK) Ltd
4E East Mill, Bridgefoot, Belper, Derbys DE56 2UA, England
Tel: +44 1773 880788 Fax: +44 1773 880780
info@aoruk.com www.aoruk.com
AOR USA, INC.
20655 S. Western Avenue, Suite # 112
Torrance, CA. 90501, USA
Tel: (310) 787 8615 Fax: (310) 787 8619
info@aorusa.com www.aorusa.com




