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DigiGom>64 DigiCart

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 extemal power is required.

The modem circuit is buiit around the popular AM7910 WORLD MODEM CHIP n( which is crystal
controlled so no alignment is required. A single, three position mode switch allows IIF, VIIF normal or
YHF with equalizer operation. The \/FIF equalizer mode boosts the high end of the incoming audio, it does not
altei-the transmit fuhction. Equalizer mode is requi?eaf*rmT6me]1and helds.Equalizo mode is requi?etf*rmT6metafd helds.

REVISION fr Cff of the circuit provides improved FIF 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 IIF background noise. Other modems are fooled into thinking the channel is busy

A & A Engineering offers blank boards, kit of puts 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 CI28-Z drive. Additional disks are just $5.00 each.
ORDER #L54-Krr @ $49.95 or Assembled Board #L54-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 eniergency operating. Should power be intemrpted 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 thecartridge 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 pafilmeters
and additional CTRL codes. This is a.cartridge version of the software. 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 #r67-KrT @ $20.00 Assemblies #L67-ASY @ $30.00
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HOW TO USE THIS DISC

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

Below is an example of what the disc directory may look like:
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, 'D IGICOM DE W2UP "  73
, 'READ THIS F IRST' '
r t  - - - - - - - - - - - - - - - l l

' 'SEQ FILE READER'
' 'D IGICOM.DOC. I ' '
' 'D IGICOM.DOC. I I ' '
' 'D IGICOM.DOC. I I I ' '
. 'D IGICOM.  DOC.  IV ' '
t t  - - - -

"BOOT "
' 'FSTLTD' '

"DrcrcoM>64 V2.03"
' '  DC .  PAR. O ' '
t t  + - - - - -  - * -  l l

' 'OVERVIEW. DOC' '
"SYSTEM } IELP ' '
, 'HF TUNING INFO ' '

BLOCKS FREE.

To view the directory of your disc, type
LOAD"$",8 <CR> note: <CR> means you type a carriage refurn
the computer will respond with:
SEARCHING FOR $
LOADING
READY.
You then type: LIST <CR>

ALL documentation and program instructions are contained in sequential 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 progftlm, type:
LOAD"SEQ FrLE READER",8 <CR>
the computer responds with:
SEARCHING FOR SEQ FILE READER
LOADING
READY.



You then fype: RUN <CR>
The following message will appear:
name of file to print ? (NOTE: Iower 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 lettefug, leave this as is, do not try to switch back.

Try typing "read this frrst" <CR> (NOTE: Iower 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 carefully READ them ! ! ! !

Since Digicom is a large progr€rm, it takes a very long time to load. To speed things up a bit,
a FASTL,OADER program has been included. Access to this FASTLOADER is obtained tl1ru
the program named "BOOT". To load and run the actual DIGICOM program, you type:

LOA[)" BOOT",g,1. <CR> (NOTE: the ,801)

1-he ;g;1 is iequired because you are now dealing with a machine languhge proiiram.

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 times, 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.
;11

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 questionso answers and timely tips. Search your
Iocal Packet BBS by typing L> DIGICM or L< KBZBBW
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ORDER FORM
SOLD TO:

DATE
SHIP TO:

QTY ORDER NO. DESCRIPTION UNIT COST AMO U NT

(check one) SUB TOTAL

Check or M.O. Enclosed _ Credit Card - cA REslDENrs ADD
7 314 Y. SALES TAX

Sorry NO COD's

(Personal or company checks may be held for check to ctear)
SHI  PPING

CREDIT CARD ORDEHS $2O.OO MINIMUM

TOTAL
VISA MASTERCARD

CARD NO.

EXP. DATE

DAYTIME PHONE ( -)

SIGNATURE
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Cheap n'Elsy Packet!
Packct radio is a rclatively ncw and cxcit-

ing mode of communic.ations. Unfonunatciy,
thcrc's still oftcn considerablc cxpcnse to gct
on packct. .{ personal computcr (or ASCU
terminal) end a tcrminal nodc controllcr
(TNC) arc rcquircd for packet opcr8tion.
Fornrnacly, tlrc formcr is alrcady in many
h8rn sbscls today. Thc TNC consists of two
msin psrB: thc packct software (in ROM).
ard a modcm circuit for tooc cncoding and
dccoding. Togcthcr, thcy produce and dc-
code the packet signal.

I'd often wordcrcd why no one has wrinen
a prognm to cmulatc the ftincrions of a TNC
that would climinate the nccd for a somcwhat
cxpensive and mode-spccific picce oiequip
mcn(. Wcll, it lar becn donc! Scvcral Ger-
rnan hams wrotc thc sysrcm I dcscribc bclow
for thc Commodore 64 (or Cl28 rn the 6t
mode). it is pubiic domain! 'il/hilc popular in
Europc for scveral years, it rcmains relative-
ly iinknown in rhc Unitcd Srates. I and orhers
have bccn providing copics of rhis softwarc
for the ham communiry.l

Why ta&c this approach to packct radio?
Personally, I don't like bcing an "appliance
opcrator." I like to build, modify, and trou-
bleshoot my own cquipmcnt. Thc miniarur-
ization of solid state gclr, howcvcr, has madc
this difficult forthe non-enginccr. I am an cyc
surgcon who opcratcs through a microscopc,
and the compactlcss ard complexiry of my
own equipnrnt intimidatcs mc! Funhcr, with
thc numbcr of Cornrnodorc 64s out tlrcrc. rhis
systcm providcs incxpcnsive and casy access
to packct q4tio_for-many.

Thc program is wrincn cntircly in machinc
language ard is about 30K long. Unfonunarc-
ly, ttrc authors will not relcasc the documcnt-
cd sourcc codc (i have askcd), so thcre is no
protram lisriog availablc. Sincc the program
is machine languagc and data is transfcrred
rhrough thc casscnc pon of thc C64 or C-
lzE, it is rnachinc-specific and will nor func-
tion with othcr computcrs, including the
VICs snd thc SX64.

The Intcrfrce

Sincc thc computcr takcs care of all our
packrt housckecping functions, tlrc inter-
facc bctwccn thc compurcr and the radio
nccds only act as a modcm. It must take
the voltage lcvels from the computer and

mrGrsoM

rurn thcrn ;., : audio toncs for iransmission.
and must  : ' : "  the  incoming AFSK in ro
voltsgc icvsic thc computer can intcrpret.
Thcrc must also bc ccntrol of reccive-trans-
mit switching.

The intcrface circuit (Figure l) uses the
AM?910 chip, a complctc asynchronous FSK
moiiem in a ?8-pin DIP packagc. Signal mod-
trlation, demodulatlon, and filtering func-
tlons arc pcrformcd by digital signal proccss-
ing (DSP) tcchniques. Analog-to-digital and
digital+o-arulog convrrters are included on
thc chip. It is u,,rd in scvcral of the higher
priccd commcr.: i ;r l  TNCs. This circuit  pcr-
mits both VHi" und HF opcration, and no
alignmcnt is rcquircd (othcr than scuing thc
audio output lcvcl).

Circuit Description

Thc mcxlc contr() l  pins arc l7-2 1. Sl is
uscd to select clnc (, ,  thr:€ modcs: HF. VHF.
or VHF with Equalizcr, Al l  thrcc opcratc in
"loopback" modc so that rcccivc and trans-
mit frcquencics arc thc samc (half-duplcx op-
crat ion).

Thc HF nrodc nrakcs usc of thc Bcl l  lOj
Answcr prororol. Toncs arc 2025 and 2225
Hz kcycd at 300 baud. This nrodc ha-s bccn
cho.sen to makc thc srx'itch as simplc as pcs.si-
bk: (SPDT ccntcr-off l .  Many commercial
modcms usc thc CCITT V.2l Answcr modc.
which has diffcrent rone frcqucncics (more
on the significance of this latcr).

VHF mode uses the Bell 202 protocol with
l20O baud opcration and toncs ol- ll00 and
22OO Hz. Thc Equalizcr modc acccntu:r(cs
thc 2200 Hz tonc l i rr  usc with thtrse. trans< civ-
crs with a rapid rol l-off  o[thc highcr frcqucn-
cics.

The analog audio output from thc rcceiver
passes through an op imp. used for buffcring.
into pin 5 ofthc 79 l0 rnd is then processed by
the modem chip. Th,: fiL lcvcl outpur ap-
pcars at pin26. lt is buffcrcd by a swirching
transistor bcforc going into the compurcr for
"decoding." Sinri lady, rhe rransmir dara
from the computer is ;lrcsentcd to pin I0 atter
passing through a buffer rransistor. Aftcr bc-
ing processed by the 79 I 0. its analog rones far
pin 8) pass througtr alt op amp bcftrrc going
into thc audio input o"lhc transnrir icr.

Transmit/receive switching is softu.are
control lcd and occurs at pin 5 oi rhe C6:
ca^ssctte port.  As this ourput is 6-7 volrs. i t  is

divided in half  by a rcsisror network bcl-ore
bcing prcsentcd ro rhc chip. Whcn the pTT
gocs low. pin l1 gocs low. This insrructs rhc
modcm to entcr rransmir mo<Jc. A hieh lcvcl
on pin l2 rurns olTrransmission of t laia.

Thc powcr rcquircnrcnts Jre +_5 volts at
150 nr.A and --5 voirs a( l-5 nrA.

A fcw othc-r c() ' l tnlcnt.s arc in ordcr con-
cern ins  thc  AM79 l0  modcm.  Thc  c i rcu i t
does not havc a tuning indicator. No tuning is
nccdcd for V l{  F. Just scl you r t  ran:icci vcr to a
packet  f requcncy  (e .g . .  145.01  MHz)  and i r ' s
al l  set. For HF opcrarion. tuning i-s cr i t ical
and must bc within 50 Hz for propcr opcra-
tion- Since thc toncs gencratcd and decodccl
arc 375 Hz highcr in frequcncy lhan somc
commercial TNCs (using rhc CCITT V.l l
protocol),  on 20 mctcrs. for cxamplc. tunc tc
about  1410, r .4  kHr ,  1 .110_5. .1  kHz f iowcr
s icicband ) . afrci :o . in .

V1'atchdog Tirtrcr

This circuit  providcs a t inrcr)ui of thc PTT
linc after about ni le sccond.s kcy down. This
time constan( rnay bc altcrcd b.v changing the
valuc.s of R6 or Ci in ihc 55-5 circuit .  l t ' .s n()t
nccessary to always bc present dunng pacricl
opcration. ShoulC thc compu(cr crash, or i f  a
powcr failurc occurs during unattended oper-
at ion. i t 's pcs.siblc for thc transmitter io rc-
main in thc kcy-down statc. This is unhealthy
lbr thc tran.smittcr and causq; unnccessary
i ntcrfcrcncc. Th i.s si mpl c safeguard prevcnLs
lrny problcms.

Since I rccbivcd so many rcqucsts. I  madc
a printcd circuit board availablc. Thc PC
board is configured to plug dircctly into rhe
casscttc pon. and all powcr comcs from this
por t .  (To  ob ta in  thc  -5  VDC.  usc  tn
lcL7ffi voltagc invencr chip.) As an altcr-
native. usc a 6-conductor cablc to mount lhc
unit rcmotcly. Both nrounting.s that usc thc
PC board clinrinutc thc nccd lbr an cxlcrn:rl
powcr supply. Completc pans kits and as-
scmbled unic containing the watchdog timcr
and recd rclay output options (borh contain-
ing cassettc port connectors and the PC
board) arc also avai lable.r

Overal l .  thc AM79 l0 intcrfacc should cost
lcss than S50 in p:rns. assuming no junk box
parts. Not bad to get on packetl

A software-based packet radio s)/stem for the Commodore 64

by Barry N. Kutner, MD W2UP



L
Softr'r'gre

As with any packct system. thcre is a com-

mand modc and a convcrse mode' Digi-

com>64 rccognizcs a colon (:) as thc first

chsraclcr of all crxrrnrands. Any linc not bc'

ginning with a colon is transmincd- Com-

mands may be abbrcviated to the least num-

ber of characters lhat make it uniquc' For

example, this is the command string to con-

nect to me via the WD3IGI digipcatcr:
:C W2UP V WD3IGI (carriage return)
Several Par:tmctcrs must be set prior to

init ial  operation. While most Paramelcrs
have dcfault values. ri5g15 will probably want

to set many of thcm for their pcrsonal prefcr-

ences (for example. screen color, 40 or 80
characlcr screen. etc.). On the disk' I have

included a "PERM filc" that boots with the
program. It's set for VHF operation at i200
baud. while using 60 Hz AC. Onc pararneter
the user needs to sct is MYCALL. which

enters his callsign. and is transmined in every
packet. Thc system won'! allow transmis-
sions when this isn't  set. I t 's set individual ly
for cach user pon as ltrllows:

:MYCALL W3XYZ (carriage return)
Full documentation is contained on the pro-

gram disk.

Ilardw:rre

Thc modem rcquircs conncctiolls to the

receiver's audio output, the transminer's mi-

crophone (oracccssory audio) inPut. the PTT

linc. and sround. AII conncctions to the conr-
putcr are via thc cassettc pon. Oncc this is
donc, i t 's a simplc mattcr ol 'sclcct ing the
corrcct mocic oioperation- Ex:crimcnt wi: ir
thc Equalize modc on VHF to dctcrminc
whether or not it's needcd. Oncc that is done.
iust llick on thc switch and it's rcady to go!

Final Comrnents

As of carly l9R8' I  havc scnt .ul to f ivc
c()ntincnts about 9(X) copics of Digiconr > 6l
with associated circuit diagrams. A warning:
I have hcard rumors that both thc software
and interface diagrams havc appcarcd on
some "commercial" telephone access bul-
letin board services with incorrect infor-
mation.

Before initial testing. recheck thc wiring
and make sure thcre are no soldcr bridges
bctwccn connections. NEVER plug or un'
plug the cassenc Port connector with powcr
applied to cither the comPuter or modcm.

This projcct provides an incxpcnsive and
casy way to join the many hams alrcady on
packct. I t  also gives the bui ldcr a scnsc of
accompl ishmenr  and thc  sa t is fuc t ion  o f
"rot l ing his own."

I would likc to thank the authors of Digi-
c o m  >  6 4 .  D L 2 M D L .  D L 3 R D B .  a n d
DLSMBT for writing such a superb program.
and releasing it into the public domain. I
thank Frank DLISBR for providing thc En-
gl ish translat ion of thc docunrcntat ion.

W i l l y  Y V  I  A Q E  p r o v i d c d  t h c  b a s i c
AM79l0 circuit .  which I hrvc nrcxl i f icd. I
also thank the many hams to whom l havc scnt
copies of the program over thc last ycar.
and who provided me with valuable fcedback
and tips conccrning both thc softwarc and
thc intcrfacc. which havc culnrinatcd in this
articlc. E[

Photo A. The mein .rcrcen illustratas a conilccti()tt
betu,een port I and.Ihe Frankford Ractio CIuh's DX
spotlinX Packct Bu!lctirt Boctrd. Split -r<'reen ()pero-

tion allou,s viewing of both lrctnstnitred and rc-
ceived dota simultoneously. I

Photo B. Digicom t 64 can perform unatt(ndcd
BBS operution- The bulletin b<xtnl ftrn h( usrul Ior

filc trcm:;fers or us a per:;onal nwil dntp.

Phoro C.71rc MHEARD screen (di.splavcd hv hir'
ting the F'7 ke',').r/rotr'.t recent pctckcl activiq'. This

.r(rec'n isfrom uduul oPerotion on 20 anr! 2 nelers.
Othcr stations cdrn retrieve this informalion Io s€e
v,hat .signal.r have been heard recenlly.
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