LOW COST ENTRY | NTO PACKET RADI O USI NG DI G CoM
BY CHRI STOPHER C. RENDENNA, KB2BBW

~The purpose of this paper is to provide information on
setting up a low cost packet radio systemvia the Digicom
nodem and software. |t assunes the reader is mnimally
conputer literate and has a basic know edge and
under st andi ng of packet radio basics.

Fl ori an Radl herr (DL8MBT) can be called the father of
DId COM al though DL2MDL and DL3RDB nust be credited as well.
Digicom is a software-based Packet_radlo systemfor either
the GC64 or t he 28 developed in the md 1980’s. The
Di gi com system conprises of 1) nobdem 2) software 3)
conmputer and 4) radio.

The nodem utilizes the AM/910 chip which allows both VHF

and HF operati on. Sone of the ol der nodens use the TCM 3105
chi The nodem is available fromvarious distributors and
clubs (See Appendix A) assenbled or in Kit form at
reasonabl e prices. | have supplied schematics (See Appendi X
B) for those wishing to build their own nodem The majority
of the parts are avail able from local electronic stores
while the chips can be mail or der ed from larger
di stributors. Check your yellow pages.

In a recent phone call to Commopdore Business Machi nes,
they indicated that approximately 10 nillion ce64’s and
another 7 mllion c128’s have been manufactured and sold.
These units are not only affordable conpared to the IBMs and
cl ones, but are a commdn hanfest itemat bargain prices. The

C64 is recommended for its inexpensiveness, owever, its 40
colum screen is a primry drawback. The user may not be
aware of his 40 colum handicap in a realtinme packet QSO
However , once a BBS is accessed or file transfers are

engaged where colums and listings are specifically aligned,
the user may have visual dlfflculty_equatln? 11ine of 80

colums wth 2 |lines of 40. Some Digi com software versions
incorporate a hi-res option that will allow the user to
switch from 40 col um to 80 col um node. Al t hough t he
intentions of this feature are good, it is inpractical. One

would need a nagnif¥ing glass to actual 'y conpr ehend
anything. To nmake he text easier to read, the user can
obtain a green or anber screen Conposite Mnitor in the 12"

range.

An inportant note regarding the new "flatbed style" C64C
computers have a ceranm’c capacitor soldered across the
cassette notor [ine. The motor line is used for TX in both
Digicorn and Digi prom versions. The capacitor i s marked on
the c64Cc as C84 and nust be clipped out . Renoval of this
capacitor will not affect the nornmal usage of the conputer.

A 1541 disk drive is used to |oad the floppy. Users
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have daisy chained these drives to increase capacity while
ot hers have successfully hooked up Conmodore hard drives.
Those unable to acquire or afford a disk drive can purchase
the software in cartridge form Although not avail able for
all  programs, the cartridge versions are identical to the

di sk versions.
The C28 is the alternate option to the ce4. The

PI’I mary di sadvantage isS price. Wth a TV set as a nonitor,
he conputer w Il display 40 colums in c128 or cé64 node.
The bac of the conputer wll allow an additional RGB
monitor by way of a 9 pin cable. This Wl enable the user

80 colums’in ¢128 node, and thus, run C 28 Digicom software
vvlbt hout the inconvience of overlapped lines as discussed
above.

Conputer die-hards with Conmodore +4’s and sx-64’s Wl |

be pleased to find out there still is use for their
equi ptemmt as well.. The Conmobdore +4 requires_a nenory
add-on to operate the software witten for it. The SX-64
has no cassefte port, SO the nodem nust be installed inside

the conputer. (See Appendix A for nodification source)

The software is the workhorse for the system It is the
result of hard work on the part of thé Digicomteamin
Germany and the Digipromteamin the United Kingdom A a
software is public domain (shareware) and may be copied and
distributed as long as all files are kept entact and no fees

are charged. Unscr upul ous en_trePeneurs who have attenpted
to nonopolize on these copyrighted versions have reall zed
their folly after being taken to court! Over the years rraang
versions of sof tware have been circulated, some being

modi fi cations. (See pendi x C Operation of the |atest
version Wl ensure the user of a bug free version and
| atest features. It is recomrended that if the user w shes

to run a NODE, use DigicomVv3.e60 or D gipromvVv1i.0o0, to run a
PBBS (mmilbox) use Digipromv4.07a (UK version has no thir
party nmail), to run a  PBBS  (mailbox) Wt
aut o-forwar di ng/reverse forwardi ng use Digi prom MB-xXA. AS of
this paper, the latest D gicom Version 5°0 has been rel eased

from Ger many.

The user's first task is to identify the version being
used, | oad u;.i)_ *your favorite word processor and (}j)_rlnt out the
docunents. hose anxious to get started immediately, may
begin the version sinmply by t%/pln LoAD"*",8,1. ~ | have
found that several versions, ~after ing |oaded, will not
execute when tnm ng RUN at the ready promt. Since the
software is wiften i1s machine Ian([;uage, typing the comand
sys30720 after the ready pronpt wl s%art he program. The
time should be entered initially, then the user’s callsign
Wwth the command MYCALL <callsign>. Al comands  are
preceded by a colon (:). Lines" W t hout a colon indicate
converse nbde and wll "be transmtted upon a carraige



return, Selection between 300 baud HF and 1200 baud VHF
operation is done through a switch on the nodem not the
sof t war e. Any user attemFting to receive. Packet signal s at
HBAUD 1200 setting should experinent with val ues between
1135 and 1175. Al So, make sure audi o output on the nmodemis
high. enough by listening to yourself on a conparable
receiver if connhects are not being made.

There are two amazing basic features to the software

that have always intrigued ne. First, prograns of the sane
format can e transferred between two conputers without
| oadi ng any special programs or transfer protocols. Second,
the software allows remote control operation with varying
degree of security levels This is a feature that enables

other users to do-sonmething as sinply as changing the hosts
screen color, to nore conplex activities such as witing

data files or prograns to disk. Wth a hardware add-on,
relays can be ‘renotely turned on and off by packet. . In
addition to these basic features, sone specialized versions
include  personal connect messages, nmai | box options,

autoforward and autoreverse (done W th perm ssion from your
| ocal packet BBS SYSOP), Local Area Network configuration
(excellent to use when set-up between nultiple users ~ it
also allows for by- pass of maj or nodes el evi ating
congestion), and nany nore.

_ Finally, nost radios are easily wred t
little or "~ no nodification. Appendi x D con
di agrans for the nost popul ar HT’s and nobil es.

_ Feel free to wite to any of the amateurs in the source
list for help. But please read the nmanuals first. Digicom
is an excellent |ow cost systemthat will give you hours of
enj oynment !

o the npbdem
tains the

u
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SOFTWARE  SOURCES

John ﬁeafsb?r_. PO Box 500, GPO M rrabooka 6061. west
ustrali a.
Don H'%\nr Ca 21 Hillview Drive. Al davilla 2440, NSW
ustralia.
Archie Janks. po Box 37126. Birnam Park, J/Burg 2015,
South Africa,
Con Kapoutsis. 78 South Wrple Way. Mortlake, London
SW14 8NG. Geat Britaln,
Peter Mallett. 22 Meehan Street. Blenheim 7301. South
Island, New Zeal and. _
M cheal Millikin, 5626 Viking Drive, Jackson, M 49201.
Chris Rendenna, kB2BBW 709 Ten Eyck Avenue, Floor 2,
_ Lyndhurst, NJ 07071.
Rick silverio, c/o0 C AR S., PO Box 653, Meadville, PA 16335.
Jack Thomas. 1705 East 28th Street 17. Ashtabula, OH 44004.
Lars Thunberg. Box 109. S-640 31 Melloesa.  Sweden.

HARDWARE

ARA En%i neering,, 2521 West LaPalma, Unit K, Anaheim CA
92801. (714) 952-2114 _
Cr awf %gséémat eur di o Society, PO Box 653, Meadville, PA

EasyTech, 2917 Bayview Drive, Freenont, CA 94538,
800) 582-4044. ((ne source for TCM 3105 chips.)
Ransey El ectronics, Inc., 793 Canning Parkway, Victor, NY
14564. (716) 924-4560.

USE2 SUPPCORT

The DI G COM EXCHANGE, Chris Rendenna, Editor. 709 Ten Eyck
Avenue, Floor 2, Lyndhurst, NJ 07071 (201) 939-6986.

This nonthly newsletter was started on a voluntary basis over
three years ago.. Send SASE for |atest issue.
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APPENDI X ¢
USERS SOFTWARE GUI DE

The follow ng is an updated list originally published in THE
DIGICOM EX Vol. 2 No. 2 Feb. 1991. This revised list
contai ns information obtai ned from M ke (KFeéPU} , Con (GSURT) ,
Bill (Gewww), Gorch (DF3MH) and Juan (LU3AGC).

DC>64 V1.42 - Utilizes User port. Least powarful of all
versions. Has no multiconnect or binary xfer. Protype.

DC>64 V1.50 - This is the originai version written by DL8MBT
in 1985 and was donated toc the amateur worid FRED.

DC>64 V1.51 =~ No multiconnect or binary xfer. Hes gateway
capability 4f two C-64s and two modems are used. {Not an
officlial release)

DC>64 V1.52 = Same as Vi.51 but with callsign W2UP in
header. Hbaud corrections must be made with each of these
versions as 50 hz clock is used. EB 1200 {1156 and HB 300
(289). (Not an official release.)

DC»64 V2.00 and DC>128 V2.00 - These are the last official
versions from BAPR. Multiconnect, binary xfer, remote
security levels, chat and node (true store and forward
virtual circuit networking) are available.

DC>64 V2.03 - Same as Vv2.00 with Speci al character set,
Status 1ine. SABM retry bug is fixed and pwait can be set teo
zerc. Has Password SeCUrity systemand callisign and morning
or evening annunclators can be stored in ctext with Ctrl-A

and ctrl-B.

DC>64 v2.10 - sanme as v2.00 but include improved printer and
PERM routines.

pc>64 Vv2.1B =~ First of the PBBS versions of Digicom.
Superceded by v3.00

DC>64 V2.11 - (Geat Britain revanp of V 2.00.

DC>64 V2.22 - Sanme as v2.10 With reverse print status |ine.
"Port™ replaces "DC-" on status line. "STRY" replaces "QRV".
SABM retry bug is fi xed. Dwait can be set to zero. Drives

8 and 92¢c an b e accessé either locally or by renbte. HDLC
routines inproved.

DC>64 V3.00 ~ Kantronics Stﬁée peBs functions. Mail can be
read DYy  msg. nunber . ssages are displayed in
RLI/MBL-style format. This version dedicates  Port 4
exclusively to Digicom node  functions. K # and KM not
supported. Sysop Can not Selectively delste wail. PRBS-TIDY
utility provides rather crude file maintainence capability.



This is a revanp of 2.11 by a Belgian amateur.

DC>64 v3.10 - Conbines a de_bugfg_ed v3.00 wWith nodified v4.0
PBBS 1T DY. SABM retry bug is fixed. Dwait can be set to
zero when desirable. “v3.10 maintains pronpt structure of
v3.00 which is superior to Vv4.00.

DC>64 v3.11 - Sane as Vv3.00 but upgraded by the JSM G oup to
include CWidentification to comply with British regulations.

DC64 v4.00 - Simliar to v3.o0 . Doubl e sl ashbars are no
onger required for renote conmmands. Has Hi-Res | oader with
sound. bbs and Node command pronpts are conbined. v4.0

PBBS TIDY is nmuch inproved over earlier version. Selective
file deletion is possible as is renunbering of nessages.
This is the first Digipromwitten by Pete (G7aAMW) . hi s
was a test program that was never intended to be rel eased.

DP>64 V4.01 - Sane as v4.00 with bugs renmoved by author Pete

(G7AMW) . Rewritten by Pete (G7AMW) to renove bugs and avoid
Illegal profits that” were being ~made on =~ v4.00 b
unscrupul ous peopl e. Copyright notice and name change to
D gi prom made. Available on cartridge and disk.

DC>64  v3.50 - Released in Novenber of 1989(?). Many new
functions added. Autorouting, expanded Editor functions,
nore node connect ports, quit text, and other functions.

DC64 v3.51 - Supposedly there is abugin v3.50 that is
fixed in v3.51. Bugs in rpoLL. Wth sonme distributed copies,
however, the program w |l |ock-up when the user attenpts to

send a nmessage while in MSYS BBS’. See Vol 3 No. 2 Feb 92
and vol. 3" No. 4 Aﬁr 92 DIA COM EXCHANGE) It is suspected
that v3.51A is a USA custom version, however, as DG COM
users pass_along copies, the "a" has been |left off or added
randomy. This nakes identification very difficult

DC>64 v3.51A - This was a modified version to v.3.51 (which
in turn Was a modification to v.3.50!). There were a couple
of glitches, but the nodifier or the origin of this is
unknown.  What. has happened the years is that the is "an
is sonetinmes dropped or added when hans nake di sk copies for
ot hers, The end result is that you can't be sure which of
the two you are actually getting.

DC>64 v3.60 - Oficial DL8MBT program Excel l ent features
enable configuration as 1) one operating port and PBBS
(Personal Bulletin Board Service ie: mailbox) or 2) four
operating ports, thus utilizing the full features.

DC>64 V3.61 - Sane as v3.60 but for the cCis.

DP>64 V4.05D - A mmil box program simlar to Vv3.00, but now KM
is supported. QG her features include Jheard, Net-Rom node
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simulation, different port connect nessages, and page tone .

Four extensive nanuals extrenely similar to V4.00. Could be
_ a termnal program Some copi es need to be | oaded

wth DP, then s¥S30720to run. Update to DP v4.01.

DP>64 V4.06A - This nodified version from @ CEEC attenpted

fo clrfear up bugs that 4.05D had. However, this version
still had bugs.

DP>64 V4.07 - Four ports supported with autoforwarding from
your Tocal BBS to the mail box. However, bug in autoforward.

DP>64 V4.072A - I\/a{ or overhaul to this version in which
menory locations had to be moved. Autoforwarding bug fi xed,
Two versions written: one for UK without 3rd party mail
capability, and one non-UK version that does support 3rd
party capability.

DC>64 V5.0 - Latest fromthe Gernman Di gi com Group. Feat ures

i nclude: Simultaneously use Of two Channels and higher Baud
Rates up to 9600 Bd (Even 19200 Baud are possible, ~but only
good for a €128 as the €64 has a too slow Screen output)
With an scc-cardridge plugged into the expansi on-sl ot of the
C64 or C128. Crosshand operation with e.g. different Speeds
| S possi bl e, C64 now manages 20 Ports (4 Screens and 16
Nodeports), €128 manages 40 Ports {4 Screens and 36
Nodeports) . Path up to theoretic 37 Calls lenght possible.
Node transparent what means lenght and PID cf Frames are
repeated in original form. Node answers with a 1 ittle
Prompt and handl €s now the "rRecon-nected to. .. " feature used
by other Nodes, Pat h-finder now only recognizes the three
nmessages "connected", ‘“busy" and "faiil", whereby nessages
like “"link setup* 0." mnc 1onger di _sturb the 1link set_uE
rocedur e, Use of the Fast serial with an 15381 Floppy D s

ive wWth the C64 possible by fixing two wires. This i S
recommended _When usi n(r; higher baudrates and file-in/out.
People running a too 'Oong TXDEL can beconme masked. ouvt b-y a
new conmand (MXFLAGS). Many, many mare features. -

DP>64 MB-XA - Milbox program (PBBS) with autoforwarding.
Word processor i ncluded. . Written for use with 801, 802, 803
and 1101 Commbdore printers although some non-C64 printers
will, work. Meant to conplinment v4.07A, 80 column mode only!

DP>128 MB- XA - Self copying (self-extracting) programwitten
exclusively for the ~0.28 wth three independent routines
that check the system Sane program as above but for C128.

DP>64 MB-XB - CQurrently wunder developnent and testing.

pPp> NODE v1.00 - Meant to be used in conjunction with JSM
Gateway and DP v4.07A, but can stand alone too. Coomands

i ncl ude Bye, Connect, Info, JHeard, Mail, Nodes, Users.
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TYPICAL MODEM INTERCONNECTIONS
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1) Figure 1 shows a typical, Non - Handi -Talky interconnection. Three separate shielded cables 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 CI3
does the AC coupling. These HT interconnection diagrams were submitted to us by various manufacturer’s, theseinterconnections do work and are in wide
use.  (SOME KENWOQOD's 4,RE 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.
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