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Packet for the Commodore 64 or 128

DigiCom>64 (ITEM #154) is a software-based PACKET radio system for the Commodore 64 or
128. The software makes your Commodore 64 or 128 emulate a TNC. The software requires a modem interface
between your transceiver and the cassette port. The A & A version of the modem can be plugged directly into the
cassette port or remote mounted via a cable. A watchdog timer and reed relay PTT are standard. Operating power
is derived from the computer so no external power is required.

The modem circuit is built around the popular AM7910 WORLD MODEM CHIP ™ which is crystal
controlled so no alignment is required. A single, three position mode switch allows HF, VHF normal or
VHF with equalizer operation. The VHF equalizer mode boosts the high end of the incoming aucho, it does not
alter the transmit function. Equalizer mode is required with some hand helds.

REVISION "C" of the circuit provides improved HF receive operation. Although not a true squelch, if the
volume is set within range, about 100mV p-p, the circuit will only respond to the incoming tones and ignore most
of the HF background noise. Other modems are fooled into thinking the channel is busy

A & A Engineering offers blank boards, kit of parts and assembled and tested circuit boards. Should you
choose to, you may use the board connector and plug the circuit directly into the computer, or you may remote
mount the unit-in an enclosure and cable over to the computer. Both connectors are included with every kit or
assembly. Also included are; three position mode switch, TRANSMIT and LOCK LED indicators.

Each kit or assembly includes a free disk. Version 2.03 is the most popular version of the software (best
documentation) and that is the version that we normally ship. We also have versions 3.51 (BB), 4.01 (EM), 5.00,
C128-1 drive and C128-2 drive. Additional disks are just $5.00 each.

ORDER #154-KIT @ $49.95 or Assembled Board #154-ASY @ $69.95

DigiCart (ITEM #167) is the DigiCom>64 Packet Program in a cartridge - NO DISC DRIVE
REQUIRED. This is ideal for Commodore users without a disc drive or for those occasions where lugging a
drive around is inconvenient. The cartridge is autobooting, ideal for unattended operations such as hilltop
digipeater or emergency operating. Should power be interrupted and then restored, the program and parameters
will automatically re-boot in 2- 3 seconds.

A unique feature of this cartridge is the ability to re-write and save parameters and stored text. This is
achieved by using EEPROM for storage. Unlike RAM, no battery backup is needed to maintain data. You
(the user) can write to cartridge using the computer keyboard without the need of an EPROM burner.
Move the cartridge from one computer to another and all parameters and stored text will move with you.

The Cartridge contains software version 2.03 plus cartridge read and write utilities. Enhancements over
version 2.0 include additional password control of remote access features, extended ranges of several parameters
and additional CTRL codes. This is a cartridge version of the soffware. A modem interface between
transceiver and C64 cassette port is also required. Each cartridge comes with a 25 page instruction book. Box
pictured is no longer sold with the KIT or ASSEMBLY.

ORDER #167-KIT @ $20.00 Assemblies #167-ASY @ $30.00
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HOW TO USE THIS DISC

Enclosed is the Digicom >64 packet radio TNC emulator program for the Commodore 64
computer. Please make a back up copy and store the original in a safe place.

Below is an example of what the disc directory may look like:

0 "DIGICOM DE W2UP " e
17 "READ THIS FIRST" SEQ
i M USR
4 "SEQ FILE READER" _ PRG
49 "DIGICOM.DOC.I" SEQ
39 "DIGICOM.DOC.II" SEQ
41 "DIGICOM.DOC.III" SEQ
17 "DIGICOM.DOC.IV" SEQ
1 M e i USR
2 "BOOT" PRG
8 NESTLTD" PRG
11 "pDIcicoNsed V2. 03" PRG
5 "DC.PAR.Q" PRG
1 M e " USR
49 "OVERVIEW.DOC" SEQ
99 "SYSTEM HELP" EEC = -

7 "HEF TUNING INFO" SEQ
288 BLOCKS EREE. ;

To view the directory of your disc, type

LOAD"$",8 <CR> note: <CR> means you type a carriage return
the computer will respond with:

SEARCHING FOR $

LOADING

READY.

You then type: LIST <CR>

ALL documentation and program instructions are contained in sequenﬁal files,
all files labeled "SEQ" in the directory.

To view or print any of the sequential files, use the program named "SEQ FILE READER".

To load and run the sequential file reader program, type:
LOAD"SEQ FILE READER",8 <CR>

the computer responds with:

SEARCHING FOR SEQ FILE READER

LOADING

READY.



You then type: RUN <CR>
The following message will appear: :
name of file to print ? (NOTE: lower case letters)

You then enter the name of any of the SQE file listed in the directory. Notice: The program
has switched to lower case lettering, leave this as is, do not try to switch back.

Try typing "read this first" <CR> (NOTE: lower case letters)
The program will respond with"
(S)screen or (P)rinter ?

At this point you may print the file or you may view the file on the screen. If you decide to
view the file on the screen, it will automatically scroll quickly. You may hold down the
"CTRL" key to slow down the scrolling. Also the format of the text is set-up for the printer
so some messages will wrap around, but you can still read them.

At this point we strongly encourage you to PRINT out all sequential
files, then carefuily READ them!!!!]

Since Digicom is a large program, it takes a very long time to load. To speed things up a bit,
a FASTLOADER program has been included. Access to this FASTLOADER is obtained thru
the program named "BOOT". To load and run the actual DIGICOM program, you type:

LOAD"BOOT",8,1 <CR> (NOTE: the ,8,1)
The ,8,1 is required because you are now dealing with a machine language program.

The computer will respond with:
SEARCHING FOR BOOT
LOADING

READY.

You then type: RUN <CR>

The name DIGICOM > 64 will appear in reverse print, flash a few ﬁmes, then the disc
drive will whril, and in about 30 seconds you will be greeted with the DIGICOM split screen.

You are now up and running the famous Digicom 64 program. From here on, YOU have to
refer to the printed instructions that YOU obtained when YOU printed all of the SEQ files.

Please take the time to read all of the instruction that are in the SEQ FILES.

IF YOU WANT TO STAY UP TO DATE CONCERNING ALL ASPECTS OF
DIGICOM, DOWN LOAD - READ - AND SAVE ALL COPIES OF:

THE DIGICOM EXCHANGE BY KB2BBW

A monthly newsletter with real questions, answers and timely tips. Search your
local Packet BBS by typing L> DIGICM or L< KB2BBW
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DIGICOM >64

A software-based packet radio system for the Commodore 64

Cheap n' Easy Packet!

Packet radio is a relatively new and excit-
ing mode of communications. Unfortunately,
there's still often considerable expense to get
on packet. A personal computer (or ASCU
terminal) and a terminal node controller
(TNC) are required for packet operation.
Fortunately, the former is already in many
ham shacks today. The TNC consists of two
main parts: the packet software (in ROM),
and a modem circuit for tone encoding and
decoding. Together, they produce and de-
code the packet signal.

I'd often wondered why no one has written
a program to emulate the functions of a TNC
that would eliminate the need for a somewhat
expensive and mode-specific piece of equip-
ment. Well, it Aas been done! Several Ger-
man hams wrote the system I describe below
for the Commodore 64 (or C128 in the 64
mode). It is public domain! ‘While popular in
Europe for several years, it remains relative-
ly inknown in the United States. [ and others
have been providing copies of this software
for the ham community.'

Why take this approach to packet radio?
Personally, I doa’t like being an “‘appliance
operator.,”” I like to build, modify, and trou-
bleshoot my own equipment. The miniatur-
ization of solid state gear, however, has made
this difficult for the non-¢ngineer. I am ancye
surgeon who operates through a microscope,
and the compactness and complexity of my
own equipment intimidates me! Further, witn
the number of Commodore 645 out there, this
system provides inexpensive and easy access
to packet radio for many.

The program is written entirely in machine
language and is about 30K long. Unfortunate-
ly, the authors will not release the document-
ed source code (I have asked), so there is no
program listing available. Since the program
is machine language and data is transferred
through the cassette port of the C-64 or C-
128, it is machine-specific and will not func-
tion with other computers, including the
VICs and the SX64.

The Interface

Since the computer takes care of all our
packet housckecping functions, the inter-
face between the computer and the radio
needs only act as a modem. It must take
the voltage levels from the computer and

by Barry N. Kutner, MD W2UP

turn them ' audio tones for transmission,
and must ~n the incoming AFSK into
voltage ievsis the computer can interpret.
There must also be control of receive-trans-
mit switching.

The interface circuit (Figure 1) uses the
AM7910chip, a complete asynchronous FSK
modem in a 28-pin DIP package. Signal mod-
ulation, demodulaticn, and filtering func-
tions are performed by digital signal process-
ing (DSP) techniques. Analog-to-digital and
digital-to-analog converters are included on
the chip. It is u.2d in several of the higher
priced commercial TNCs. This circuit per-
mits both VE! and HF operation. and no
alignment is required (other than sctting the
audio output lcvel).

Circuit Description

The mode coatral pins are 17-21. §1 is
“used to select onc v thrze mades: HF. VHF.
or VHF with Equalizer. All three operate in
“*loopback '™ modc so that receive and trans-
mit frequencics arc the same (half-duplex op-
eration).

The HF mode makes use of the Bell 163
Answer protocol. Tones arc 2025 and 2225
Hz keyed at 300 baud. This mode has been
chosen to make the switch as simplc as possi-
ble (SPDT center-off). Many commercial
modems use the CCITT V.21 Answer mode.
which has different one frequencics (more
on the significance of this later).

VHF mode uses the Bell 202 protocol with
1200 baud operation and tones of 1200 and
2200 Hz. The Equalizer mode accentuates
the 2200 Hz tone for use with those transceiv-
ers with a rapid roll-oiT of the higher frequen-
cies.

The analog audio output from the receiver
passes through an op amp. used for buffering.
into pin 5 of the 7910 and is then processed by
the modem chip. The TTL level output ap-
pears at pin 26. It is buffercd by a switching
transistor before going into the computer for
‘‘decoding.”” Similarly, the transmit data
from the computer is presented to pin 10 after
passing through a buffer transistor. After be-
ing processed by the 7910, its analog tones (ar
pin 8) pass through an op amp before going
into the audio input of the transmiticr.

Transmit/receive switching is software
controlled and occurs at pin 3 of the C&
cassette port. As this output is 6-7 volts, it is

divided in half by a resistor network before
being presented to the chip. When the PTT
goes low, pin 12 gocs low. This instructs the
modem to enter transmit mode. A high level
on pin 12 twrns off transmission of data.

The power requirements are +5 volts at
150 mA and ~5 voits at 15 mA.

A few other comments are in order con-
cerning the AM7910 modem. The circuit
does not have a tuning indicator. No tuning is
nceded for VHEF. Just sct your transceivertoa
packet frequency (e.g.. 145.01 MHz) and it’s
all set. For HF operation. tuning is critical
and must be within 50 Hz for proper opera-
tion. Since the tones generated and decoded
are 375 Hz higher in frequency than some
commercial TNCs (using the CCITT V.2]
protocol), on 20 meters, for example. tune t¢
about 14103.4 kHz, 141054 kHz (lower
sideband). and 0 wn.

Watchdog Timer

This circuit provides a timcout of the PTT
line after about nine scconds key down. This
time constant may be altered by changing the
values of R6 or C3 in the 555 circuit. It's not
nccessary to always be present during packet
operation. Should the computer crash, orifa
power failure occurs during unattended oper-
ation. it's possible for the transmitter to re-
main in the key-down state. This is unhealthy
for the transmitter and causces unnccessary
interference. This simple safeguard prevents
any problems.

Since I received so many requests, | made
a printed circuit board available. The PC
board is configured to plug directly into the
cassctte port, and all power comes from thix
port. (To obtain the ~5 VDC, use an
ICL7660 voltage inverter chip.) As an alter-
native, use a 6-conductor cable to mount the
unit remotely. Both mountings that use the
PC board climinate the aced lor an external
power supply. Complete parts kits and as-
sembled units containing the watchdog timer
and reed relay output options (both contain-
ing cassette port connectors and the PC
board) are also available.3

Overall, the AM7910 interfacc should cost
less than $50 in parts. assuming no junk box
parts. Not bad to get on packet!

/



Software

As with any packet system. there is a com-
mand mode and a converse mode. Digi-
com> 64 recognizes a colon (:) as the first
character of all commands. Any linc not be-
ginning with a colon is transmitted. Com-
mands may be abbreviated to the least num-
ber of characters that make it unique. For
example, this is the command string to con-
nect to me via the WD3IGI digipeater:

:C W2UP V WD3IGI (carriage return)

Several parameters must be set prior to
initial operation. While most parameters
have default values. users will probably want
to set many of them for their personal prefer-
ences (for example. screen color, 40 or 80
character screen. etc.). On the disk, I have
included a **PERM file™ that boots with the
program. It's set for VHF operation at 1200

baud. while using 60 Hz AC. One parameter * :

the user needs to set is MYCALL. which
enters his callsign. and is transmitted in every
packet. The system won't allow transmis-
sions when this isn’t set. It's set individually
for each user port as follows:

:MYCALL W3XYZ (carriage return)

Full documentation is contained on the pro-
gram disk.

Hardware

The modem requires connections to the
receiver’s audio output, the transmitter’s mi-
crophone (or accessory audio) input. the PTT
line. and ground. All connections to the com-
puter are via the cassette port. Once this is
donc, it's a simple matter of sciccting the
correct mode of operation. Experiment with
the Equalize mode on VHF to determine
whether or not it’s needed. Once that is done.
just flick on the switch and it"s ready to go!
Final Comments

As of carly 1988. I have sent out to five
continents about 900 copices of Digicom > 64
with associated circuit diagrams. A warning:
I have heard rumors that both the software
and interface diagrams have appeared on
some ‘‘commercial’® telephone access bul-
letin board services with incorrect infor-
mation.

Before initial testing. recheck the wiring
and make sure there are no solder bridges
between connections. NEVER plug or un-
plug the cassette port connector with power
applied to either the computer or modem.

This project provides an inexpensive and
easy way to join the many hams already on
packet. It also gives the builder a sensc of
accomplishment and the satisfaction of
**rolling his own.™’

I would like to thank the authors of Digi-
com>64, DL2MDL, DL3RDB, and
DL8MBT for writing such a superb program.
and releasing it into the public domain. I
thank Frank DLISBR for providing the En-
glish translation of the documentation.

Willy YVIAQE provided the basic
AMT7910 circuit. which I have maodified. 1
also thank the many hams to whom [ have sent
copies of the program over the last ycar,
and who provided me with valuable feedback
and tips concerning both the software and
the interface, which have culminated in this
article. Bl
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Photo A. The main screen illustrates a connection
between port | and.the Frankford Radio Club’s DX
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Photo C. The MHEARD screen (displaved by hir-
ting the F7 kev) shows recent packet activity. This
screen is from actual operation on 20 and 2 meters.
Other stations can retrieve this information 10 see
what signals have been heard recently.
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DigiCom >64 Revision C Modem - Additional Information

1) The circuit requires only 100 mV p-p audio input. If driven from a speaker output, if will copy signals
almost too low for you 10 hear. It will accept as much as 2 V p-p without damage. Preformance is better if you
DO NOT OVERDRIVE the input.

2) There is one pot on the circuit board, it is the Audio Out Volume control. With the pot set straight up, the
circuit outputs 25 mV p-p, which is what 99.44% of most rigs require. Yours may be different. The full
adjustment range allows for 0 to 50 mV output.

3) You cannot transmif a signal until you enter a valid call sign into the software. Read the instruction contained in
the SEQ files conceming the parameter "MYCALL". You cannot use all four ports until you set the parameter
"USER" equal to four in the software. Read the instruction contained in the SEQ files.

4) Revision "C" circuit has improved HF receive characteristics. If you set the incoming volume within range,
(about 100 mV p-p) the circuit will ignore most of the background noise and respond only to the packet tones.
Although not a true HF squelch circuit, it operates like one.

5) Three modes are available: HF, VHF Normal and VHF Equalized. The VHF Equalized boosts the high
frequency components of the received incoming audio only. It does not alter the transmit
characteristics. This mode is useful when the audio response of the VHF rig falls off sharply above 2
KHz. Some HT's will not work unless you use this mode.

6) Two LED's are provided. The TX LED (RED) is lit when the modem is in the transmit mode. The LOCK
LED (YEL) is lit when the modem is processing data within the carrier passband. Please note that the
LOCK LED will light EVERYTIME it is presented with data that has frequency components
within the carrier passband. Although it may be INVALID DATA, the processor does not know
that, and it does't care. The software decides what constitues valid packet data. The modem processor just
process the data and therefore the LOCK LED could be lit on noise or even if the incoming data is invalid.

General Information: Unless otherwise noted, most kits are board level kits and do not include enclosure,
interconnect cables etc. All circuit boards are FR-4 epoxy, etched, drilled, plated and ready for use. Everything you purchase from us
must be satisfactory or we will replace :he item or refund your money. We cannot be responsible for {ncorrect assembly, bad

workmanship or items damaged by the builder.

Technical Assistance: Need help with one of our kits, we will be glad to help. But please call

between the hours of 2 PM and 5 PM PST ONLY

Return Policy: Customers wishing to return merchandise for a refund must do so within 30 days from the date of order.
Returns must be shipped prepaid. There is a 15% restocking charge on all returns.

Repair Information: If you wish to return a kit that you assembled, please include your name, address and
a daytime phone number. For all board level kits, return only the board. DO NOT SEND your
cables, enclosure, connectors etc. We processe all repairs in the order we receive them. Your repair
may not take 4 - 6 weeks but you will face this long of a delay if the person(s) before you send m a
"repairman's nightmare". Allow 4 - 6 weeks and include the following amounts for service and shipping;

KIT COST less than $ 50 include $ 25.00
$ 50103100 include $ 35.00

$1001t0$250 include $ 55.00

over $ 250 include $ 75.00

1f you built a BOARD LEVEL KIT, please send in only the board. If you send in a board level
KIT with your cables, box etc, we have to remove all of this before we can test the board.
Kits sent in for repair without pre-payment or credit card authorization, will not be repaired.
Instead we will send you an invoice. After payment is received, we will repair the unit.

For full kits that include an enclosure, send the FULL unit back.

If repair costs exceed the above amounts, we will mail you an estimate before we proceed.

A&A Engineering —— sz v spums, v i sranoim, cn szs0n

Phone (714) 952-2114  FAX (714) 952.3280

HF Packet - Additional Information

Our packet modems utilize the AM7910 chip which we opearte in the Bell 103 Answer
Back mode. On HF the tones used are 2025 Hz and 2225 Hz. On VHF the tones used are 1200
Hz and 2200 Hz. Other modems may use different tone pairs.

To receive valid packets on HF, you must tune your receiver such that the tone pair of
2025 Hz and 2225 Hz are coming out of your speaker and are going into our modem. Please
note that this represents only a 200 Hz shift in audio frequencies.

One very inportant aspect of packet is that the data must be received 100% correct before
it will appear on the receive screen. You cannot spin the dial while a packet is coming in,
changing the tones mid-packet will surely result in an invalid packet. When tuning HF packet,
move the receive frequency in the smallest increment possible, 10 Hz or 1 Hz if possible. Then
take you hand off the tuning dial and let some packets come in. Repeat this process
until you have packets appearing on your receive screen.

Present regulations allow 300 baud below 28 MHz and 1200 baud above 28 MHz.

NOTE: Some items you should keep in mind while running HF packet:

1) Depending on your receiver bandpass, you may hear many packet stations on the air at the
same time and they may appear to be on the same frequency. Keep in mind we are talking
about a 200 Hz shift. They may in fact not all be ‘on the same frequency. This means that
although you may hear more than one station, usually you can only tune in one or maybe
two at a time. Don't be surprised if you hear many stations but are only able to copy just
one of them. Careful tuning will reveal that you probably can copy all of them, but only
one at a time because they are a few hundred Hertz apart. To your ear the tones may sound
the same but the modem detects tones precisely.

2) Different modems or TNC's use different tone pairs. Some use 1600 Hz and 1800 Hz. If a
station is transmitting using the 1600-1800 tone pair, where do you have to tune your
receiver to get 2025-2225 Hz out of your speaker for this modem to receive properly.
Likewise what is his transmitter carrier frequency? If you have RIT, you could match his
transmitting carrier and adjust the RIT as required for the proper tone pair. Note that two
stations, operating without RIT can operate on different carrier frequencies such that their
resepctive tones at their receivers are proper. You may hear both, but you cannot copy
both. '

3) For DigiCom (Packet for the Commodore), you have to flip the modem switch to the HF
position and set the parameter HBAUD to 300 to operate HF packet.

4) For BayCom (Packet for the IBM/Clones), you have to flip the modem switch to the HF
position and set the parameter HBAUD to 300 and then transmit something in order
for the actual baud rate change to take effect to operate HF packet.

de W6UCM 4/11/92




TYPICAL MODEM INTERCONNECTIONS

AUDIO IN from RIG — — AUDIO IN from RIG S
our 2 o I ) -0
SPEAKER R3 P%?Jl}} R3
GND I Shid Shid
¢ O o SLEEVE O o
AUDIO OUT to RIG 1 AUDIO OUT 10 RIG Ip
N o€y 2l | e Ho W]
MIKE = e PLUG . R10
GND Fig 1 o 3 < 1K SLEEVE No Connection | 5 | N 10K
Note: DO NOT connect
TYPICAL B.lesl A NOTE: On 2 typical Kenwood B A anything to the MIKE TIP.
NON-HT - 2 you GND Mike SLEEVE to TX ¢ This is typically a +5V
RIG ( source.
c D c D
N PIT 1o RIG ] 1 o _/d Flg 3 No Connection | 1 o _/d
PTT K1 TYPICAL K1
L‘*_ KENWOOD 4
GND -0 HT O '
L — L
AUDIO IN from RIG —— AUDIO IN from RIG o
TIP ) 2o u2 m—@ -0 b
EAR =z R EAR = R3
PLUG Shid = PLUG I Shid =
SLERVE 1% ! o3 SLEEVE( O L ci3
AUDIO OUT to RIG ) p AUDIO OUT to RIG ) o
e O~ o H—MN@] T €] o F—M
MIKE g MIKE R10
PLUG s = PLUG 5 10k Note: RADIO SHACK &
SLEEVE O pd [ SLEEVEQ ° pd YAESU's needa lower value
Note: DO NOT connect resistor for R10 10 key
anything to the MIKE RING. B A B q A consistantly,
This is typically a +5V source. ( ) Fig 4 ( ) If you experience keying
N 1 problems, lower R10 to
Flg 2 . C ?/d TYPICAL ) c [ D about 2.2KQ
TYPICAL No Connection * | O YAESU No Connection | | 04— b— |3
ICOM . K | RADIO 4 < l
HT No Connection | O ! SHACK No Connection | O !
— — HT —
Notes:

1) Figure 1 shows a typical, Non - Handi -Talky interconnection. Three separate shiclded cubles are recommended. If your rig does not supply three separate
grounds, you may combine the sheilds at the rig. Minature michrophone cable (lapel mike cable) is recommend.

2) Figures 2, 3 and 4 show interconnections for typical HT's. Most Handi-Talkies don't have a separate PTT line. They are put into the transmit mode by
applying a DC load from the MIKE HOT to GROUND, then super-imposing (AC coupling) the audio onto this same line. R10 applies the DC load and C13
does the AC coupling. These HT interconnection diagrams were submitied to us by various manufacturer's, these interconnections do work and are in wide
use. (SOME KENWOOD's ARE DIFFERENT)

3) NOT ALL of a certain manufacturer's rigs are the same,

YOUR RIG MAY BE DIFFERENT. CHECK YOU OPERATORS MANUAL IF YOU HAVE PROBLEMS.

TIP——= TIP——

NG STEREO MONORAL
LUG
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EN 444
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08ze-zs6 (PL2) Xvd
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RIG
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|_> 5V +5V
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cs ..L_: U4 e - o = pTR{E o K1
47u T4 470 Q; A g 28 mcz2 M2 R16 O~
1 81D 20 100K XMIT
% BATS MC3 Qi +5v LED
+5V 1] = 4
RING 22 c19 R17
B, ¢ 2vee PN 47 X
cs L L c2 L ¢o c10 - y 45 Second
47,.,;; ; 1 ; R 101 ;]/; ! PTT Timer
0 TX /RX
C1 15p NPO XTAL1 RTS us3 {:5:] PTT
I ! 12 13 Rd 20
Y133 g o1
C2 30p NPO /ﬁl D] Az '
R18 100K
02 €3.002 mcal2l— isv +5V MODE SWITCH
™ M llfﬁe 17 VHF A
P53 CAP1  MCO hd ] VHF Normal
¢ R19 100K VHF Eaual
R8 A1 '7—0—"—— q
. m A 100K - : CaPz 18 Y HF T HF
(012 VA 1 72.2'(. co1 005 ' MC1 I\ 0
1
A3 LGt ci2 3 —| RC Uy
s+ %9 01 g 01 R7 LOCK LED
O ‘!7 100K o L2
Ve
R2 1M 3o
RST 28 1 2
+5V RD u3 S ﬂ
| > RX DATA
C4 .1 6
ok o
33K 8 10 10 1
MA— ——H1c oG] * TX DATA
ci8 AGND R21
Ri2 .01 9 1K
1K 3] anD
c16. AUDIO OUT - /J7
"% 16 .1 VOLUME DGND AGND D CASSETTE PORT PINS
CONTROL ‘5
‘%0171;1
) K1 o-| %  NOTES:
| O 1) Jumpers A ,B, C or D are used for various Transceiver configurations.
See Sketchs enclosed for typical interconnections
3) Audio out to RIG is 25 mv if R12 is set to centes. Range is 0 to 50 mv.
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NOTE: Every DigiCom comes supplied with two seperate computer connectors. A board connector and a cable

connector, You can use either one.

1) You may choose to mount the board connector and plug the modem into the computer and have it hang out the
rear of the computer as would a cartridge. In this case the ferrite beads are not used.

2) Or you may choose to box up the modem and make a computer cable. In this case, the ferrite beads are put on
the cable at the computer end.

Mating & pi
Commodore Casselte Port Modem Cable Connector g % pin DIN

as viewed Irom {he wiring side
as viewed from the oulside as viewed trom the compuler
6 5 4 3 2 1

ENERTEY o o

AB \CDEF

#
\ Keying Slot ‘/
Kaying Siot

Commodore Casselte Port

Pin Funclion
g; G\'/mund ' Modem PCB Conneclor
c - 3 C+ 5 Su:;py as viowod from the compulor 1o, o1 Board
- assolto Motor (Component Side)
D-4 Casselle Read 6 6 4 3 2
E-5 Casselte Write L /
F-6 Casselle Sense

REF DES

Rl
R2
R3,11,20,22
R4

R5

R6,7,8,16
18,19

RY,10

RrR12

RrR13

R14

Rri5

R17,21

c1

c2

c3

ca

c5,6,8

c7,9
14,16,22

c10

c13,15,17

cio

c11,12,18,20

c21

p1,2
p3,4
Qi
u1l
u2
u3
u4

s0C
soC
s0C

K1
Y1

JL (caxd)

J1 {(cable)
J2 {card)

J2 {cable)
J2 (pins)
Ferrite Bead

sW1
LED
LED

HRDW
HRDW
 £84:]

QTY DESCRIPTION

1 100 O 1/4 w 5% BN-BK-BN
1 1 MO 1/4 W 5% ‘BN~-BK~GRN
4 470 1 1/4 W 5% YL-VI-BN
1 6.8 K{} 1/4 W 5% BL-GY~RD
1 22 KO0 1/4 w 5% RD~RD-0R
6 100 K} 1/4 W 5% BN-BK~YL
2 10 K{l 1/4 w 5% BN-BK-OR
1 1 KQ1 1 Turn Vert Pot

1 33 K 1/4 W 5y OR-OR-OR
1 10 Ml 1/4 W 5% BN-DK-BL
1 4.7 K1 1/4 W 5% YL-VI-RD
2 1 k1 1/4 W 5% BN-BK~RD
1 15 pF  NPO Disc

1 30 pF NPO Disc

1 .002 PF  Hylar (202)

1 .1 pE Mylar (104)

3 47 pF  Radial

5 .1 pF Dpisc/Mono {(104)

1 10 pF  Radial

3 1 pfF Radial

1 4.7 pUF  Radial

4 .01 pF Disc/Mono {103)

1 .005 PUF  Mylar (502)

2 1N60/270 Ge Diode

2 1N4148 si biode

1 PN2222A Transistor

1 AM7910 IC

1 1141458 1IC

1 7aMCH  1c

1 ICLTI660 IC

2 8 pin IC socket

1 14 pin € secket

1 28 pin IC socket

1 5V Reed Rolay

1 2.4576 Mhz Crystal

1 5 pin DIN PCB Connector Radio I/0
1 5 pin DIN Cable Connector Radio 1/0
1 Edge Conn 09-03-1061 Cassette Port
1 Cable Conn 09-01-6061 Cassette Port
6 .156 Cable Conn Pins

6 FB-43-1501

1 SP3IT toggle switch

1 RED LED w/ mntg clip (XMT)
1 YEL LED w/ mntg clip (LOCK)
1 4 pin .100 header

2 Shorting Bars

1 #1154 Rev "C" Circuit Boaxd

A & A Engineering

2521 W, La Palma, UnitK
Anghelm, CA, 92801 USA

SCALE__pfa

DATE 18 MAR 88
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I and LOCK LED indicators.
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DlGlCOM>64

A software-based packet radio system for the Commodore 64

Cheap n' Easy Packetl!

Packet radio is a relatively new and excit-
ing mode of communications. Unfortunately,
there's still often considerable expense to get
on packet. A personal computer (or ASCII
terminal) and a terminal node controller
(TNC) are required for packet operation.
Fortunately, the former is already in many
ham shacks today. The TNC consists of two
main parts: the packet software (in ROM),
and a modem circuit for tone encoding and
decoding. Together, they produce and de-
code the packet signal.

1'd often wondered why no one has wrinen

a program to emulate the functions of a TNC
that would eliminate the need for a somewhat
expensive and mode-specific piece of equip-
ment. Well, it has been done! Several Ger-
man hams wrote the system [ describe below
for the Commodore 64 (or C128 in the 64
mode). It is pubiic domain! ‘While popular in
Europe for several years. it remains relative-
ly unknown in the United States. [ and others
have been providing copies of this software
for the ham communiry.’

Why take this approach to packet radio?
Personally, [ don't like being an *‘appliance
operator.”’ I like 1o build, modify, and trou-
bleshoot my own equipment, The miniarur-
ization of solid stat= gear, however. has made
this difficult for the non-engineer. [ am an eye
surgeon who operates through a microscope,
and the compactness and complexirty of my
own equipment intimidates me! Further, witn
the number of Commodore 645 out there, this
system provides inexpensive and easy access
to packet radio for many.

Thepmgmnsswnncnmurely in machine
language and is about 30K long. Unfortunate-
ly, the authors will not release the document-
ed source code (I have asked), so there is no
program listing available. Since the program
is machine language and data is transferred
through the cassette port of the C-64 or C-
128, it is machine-specific and will not func-
tion with other computers, inciuding the
VICs and the SX64.

The Interface

Since the computer takes care of all our
packet housckeeping functions, the inter-
face berween the computer and the radio
needs only act as a modem. It must take
the voltage levels from the computer and

by Barry N. Kuther, MD w2 yp

furn them 558 audio tones fc
and must A the ir
voltage levels the c
There must also be control of rece
mit switching.

The interface circuit (Fi
AM7910 chip, a comglete
modem in a 28-pin DIP pac
ulation, demodulation, ar
tions are performed by digiul signal process-
ing (DSP) technigues. Anzlog-to-digital and
digital-to-analog gonveriers are included or
the chip, It is weed in several of the higher

ering func-

priced commestial TNCs. This circuit per-
mits both VE§ ﬁﬂd HF operation, and no
alignment is required er than setting the

audio output levell

Circuit Dﬁcriptit‘l
The mode con®pl ains arc §7-21. 81 is

used to select onc O pthrge modesg HE. VHF.
or VHF with Equalizer 8All thre@gperale in
**loopback ™" mode so thalireccive@ind tran
mil frequencics arc the samie (hal f=dliplcx op-
cration). A

The HF modec makes uke of thefBell 103
Answer protocol. Tones are 2025 2225
Hz kcyed at 300 baud. This mode becn
chosen to make the switch as simple@s possi-
ble (SPDT center-off). Many commercial
modems usc the CCITT V.21 Answer modc
which has different {one frequenci€s (morc
on the significance of this later).

VHF mode uses the Bell 202 protocol with
1200 baud opcration and fones of 1200 and
2200 Hz. The Equalizer mode accentuates
the 2200 Hz wne lor use with those transceiv-
ers with a rapid roll-off effthe higher frequen-
cies.

The analog audio outpul from the receiver
passes through an op amp. used for buffering
into pin 5 of the 79 10 and is then processed by
the modem chip. The TTL level output ap-
pears al pin 26. [t is buffered by a switching
transistor before poing inlo the computer for
**decoding.”’ Similarly, the transmit data
from the computer is orgsented to pin 10 after
passing through a buffeFtransistor. Afier be-
ing processed by the 1910, its analog tones (at
pin 8) pass through an op'amp before poinz
into the audio input of the transmilicr.

T::mr“i Ureceive switching is softwars
controlled and occurs alfpiR 3 of the C62
casserte port. As this outpilis 67 volts, it is

divided in half by a re
being presented
gocs

150 mA and
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