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Abstract:
A software rat her than hardware
approach to synchronous Packet Radi o

communi cation at 1200 or 2400 Baud using

the Radi o shack TRS-80, Model | or Model
11 m croconputer is described. The
program duplicates virtually all t he
functions provided by the Vancouver Area
Digital Communi cati ons G oup (VADCA)
term nal node controller board which

requires an 8085 microprocessor, an 8273
synchronous data link controller (Sprc), an
8250 serial 1/Q and a nunber of EPrOM and
RAM  nenory chi ps, plus a separate
m croconputer with RS232C interface and a
1200/2200 Hz nmodem

The only external equipment required
by the software approach, other than a
TRS- 80, amat eur VHF  transceiver and
antenna, is a port zero encoder/decoder,
and two EXAR chips for AFSK keying and
denmodul at i on. The program has been
extensively tested on the 2 neter ammteur
band working into southern Ontario and
locally in western New York.

I ntroduction:

Packet radio comunications is coning
down the amateur radio pike in the near
future, and the near future is now upon us.
We have closely followed the evolution of
amateur packet radio with its asynchronous
begi nnings in the Mntreal area during
early 1979 and its synchronous beginnings
in the Vancouver area later in 1979/1980.
The synchronous packet radio pi oneers,
including Douglas Lockhart vE7APU et al in
the vancover area developed the rightly
famous and widely used vADCG term nal node
controller board which was the introduction
to synchronous amateur packet radio for the
majority of al | amat eurs actively
participating in packet communi cations
t oday.

Though a nunber of SDLC controllers in
addition to the Intel 8273 are  now
avail abl e, such as those from Western
Digital and 2zilog, and the price wll
hopefully be coni ng down as volume
increases, there is yet another approach to
amateur packet radio which due to its iow
cost and sinplicity, my greatly broaden
amateur participation in this wave of the
future. This approach is the software
rather than firmware approach using a Model
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| or Mdel Ill TRS-80 with 48K nmenory and
hopeful Iy for convenience, 1 or 2 mini-disk
drives. Suffice it to say, assenbly

| anguage is used which offers nearly 300
tinmes faster execution speed than standard
Fortran, Pascal, or Basic high Ievel
| anguages.

Even with the remarkable speed assenbly
| anguage offers the user, it does require a
finite anmpunt of time in the receive node
for the program to serially acconplish what
the dedicated SDLC chips are able to
acconplish in parallel: i.e., find the |ast
openning flag and address and store the
packet bits in nenmory, convert the serial
packet bits to decinmal with zero deletion
(the opposite of zero insertion), and do
t he CRC  checking for each frane.
Neverthel ess, this entire process for the
aver age packet only requires 90
mlliseconds which is not a significant or
even noticeable tinme delay to the operator
at either end of the circuit.

General_:
conprised of 5

The program is
segnents:

1. The transnit mode segment which
does the work horse job of converting
prepared nessages or programs, ei t her
keyboard or disk input, into |BM SDLC
format, and clocking them out bit by bit
serially at the desired Baud rate via port
zero. Packet and frame length may be any
length desired from 1to 250 bytes plus

address, control and CRC bytes, and may be
input from the nenu. See figure 1. A
total packet or frame length of 256 bytes

will be allowed when intra repeater routing
comes to pass. The extra two bytes will
serve to deternine routing. The nunber of
preanble flags sent before the packet may
al so be programmed which is a courtesv for
those wth slow transmt and  receive
switching at the receiving end, A number
of prepared messages may selected from the
menu as well as keyboard input to nenory
for a nearly imediate packet. The wvideo
di spl a?; utilizes the split screen format
with the top 8 lines for receive and the
bottom 8 lines for transmt. See figure 2.
| ndependent sequenti al scrolling is
provided for both transmt and receive
modes.

2. The cyclic redundancy check,

2.67



CRC16, segment whi ch autonmatically
generates the 2 byte CRC in 1IBM modulo 2
tormat and appends these 2 bytes to each
frame transnmitted. This same subroutine
serves the receive mde to check each
incomng frame For CPC validity al SO wusina
the [1BM modulo 2 CRC algorithm which the
dedi cated SDLC chips utilize.

3. The receive node segment has a
software equivalent of a digital phase
| ocked | oop which takes the serial packet

and stcres each bit in
menmory either 8 bits per byte for best
menory utilization, or 1 bit per byte for
instructional purposes (easy to visualize).
After the conplete  packet has  been
received, is first converted from binary
to decimal, then stored in high nenmory and
di spl ayed on video while the CRC test is
being made for each franme if a nulti franme
packet was received. Dependi ng upon
whet her the packet is of the unnunbered,
supervisory, or information  variety,
appropriate action is taken automatically.
The conventions followed are those used by
the vADCG so the program is fully
compatible wth those amateurs using the
Vancouver termnal node controller. The
program will receive and decode packets of
any length up to the 12,288 byte capacity
of the bit store allocation. Averane
packet decodina time after reception of the
packet transmmission is 90 milliseconds, as
previously nentioned.

input via port zero,

it

4, The edit/nodify segment is a
uni que and extremely useful utility that
allows the operator instant access to any 1
of the 1024 byte, 60 pages of memorv in the
TRS-80. Each page of memory is displayed
at one tine on the video display in TRS-80
ASCIl or graphics fornat. Ei t her upper
case only, or upper and | ower case
edit/nodify may be selected from the menu.

Pressing the 'M' for nodify key intiates a

flashing cursor that may be noved up, down,
left, or right on the displaved page with
the arrow keys. Keyboard input ASC| value
may be input directly if desired or
pressing the shift 'a@' keys displays the
menory location in decinal, menory value at
this location, stack pointer value, and the
operator asked to input the new value. Upon
inputting the new value, the full nmenory
page is displayed again, Pages are noved

up or down through nemory by pressing the
BREAK key (flashing cursor disappears) and
then the ENTER key to nove up a vage in
menmory or the mnus/DASH key to nmove down a
page in nenory. Needl ess to say, though
ROM may be examined wth this function,
only RAM may be nodified. To elininate
tedi ous paging by hand, a nunber of control
keys allows instant access to the nore
frequently used nenory |ocations; i.e.,
transmit program store, received bit store,
and received message store.

code |.D. and Morse
This mnor subroutine
sends the Mrse |.D. of

5. Morse
transmt segment.
called by shift 'I'
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station at any  speed
satisfy F.C.C. requirements.
Mrse code at any speed may be
from the keyboard via shift

t he
desired to
Ccnversely,
tranmtted
X',

transmitting

Menory Managenent:

The operating program resides in
menory from 29696 through 40959. Three
12,288 byte segments are used exclusively

by:

A 17408-29695 is reserved for the
program or data to be transmtted store.
Nor mal |y, a disk program to be transnmtted
via packet is first loaded from disk to

40960+ in memory and then moved down to the
17408+ area by pressing shift 'y'. In the
‘connected’ nmode of operation the program
or data fron 17403+ i s autonmatically
transmtted in single frame packets of 254
bytes length (a western New York convention
so that a single station nmay NOT nonopolize
the  packet repeater unfairly). This
automatic transm ssion is called by
pressing 'B from the menu.
Acknowledgement (ACK) packets are received
automatically and if valid the next packet
autorraticallz transmitted, otherwise the
et

previ ous pac is retransmtted.
40960-53247 is reserved for

st or age. We prefer
byte so that the user
stored bit pattern,
though 8 bits per byte could be used for
better nenory utilization. Unless directed
by the nmenu command to SAVE bit storage,
this area is automatically cleared after
each packet is converted to decimal and
stored in high nenory. Surely all you
amat eur s operating VADCG terninal node
controllers know that it sends tw SDLC
logical zero 'bytes' AFTER the opening
flags, which are then followed by a single
flag BEFORE the address byte. O did you?
Packets less than 4 bytes total length, are
i gnored by the spLc protocol that is used
in this program

B.
incomng received bit
to store abit per
may Vvisualize the

utilized for
byte values
Is full, an
(RWR) =
and when
may clear out
CRC bytes by
Pressing shift

C. 53248-65535 i S
storing the converted decinal
from received packets. Wien it
automatic 'not ready to receive'
"wait' is transmtted
acknow edged, the operator
all address, control, and
pressing '$' from the nenu.
'B* then takes the operator to DOS ready
where the received program or data may be
puMpPed to disk, after which one returns o

the program sends a 'ready to receive'
(RR) to 'clear' the previous 'wait' and
continues upward and onward if it is indeed

a program or data |onger than 12,288 bytes

bytes in length.

Concl usi on:
Amateur radio has room for all types
and varieties of i ndi vi dual s wth



dramatically differing interests. Sone
prefer operating and could care less how an
electron gets from 'A' location to 'B'
| ocation and what is involved in getting it
there, There is «certainly nothing wong
with that, and to that variety of anateur
we highly reconmend the Vancouver term nal
node controller kit *, Wth a few hours of
sol dering you are 'on the air' using their
EPROMG. To the variety of amateur who
truly wishes to thoroughly understand how
the absolutely brilliant 1BM SDLC protocol
operates, how to nodify it for the
forthcoming HDLC nodes, we recommend the
software rather than hardware approach.
Wien you are done, you will not only be an
"instant SDLC expert,' but a better
assenbly |anguage progranmer too.

The software approach to packet radio
comuni cations is obviously linited by the
clock speed of the microconputer being
used. The Mdel | and Model Il TPS-80
will easily handle 1200 and 2400 Baud
packets, with 4800 Baud packets being
somewhat marginal but acceptable, without
modi fying the standard crystal clock of
either mcroconputer. By installina one of
the nunerous clock speed up kits available
(4 rmuz), both 4800 and 9600 Baud packets
coul d be handl ed.

We are indebted to a nunmber of our
Canadi an neighbors in the Ham lton and
Toronto area for assistance in testing the
software approach to packet radio. Most
noteable have been VE3MWM, VE3DSP, VE3IUV,
and VE3DVV. Their packet repeater |ocated
in the southern environs of Toronto wth
the apt <call sign of VE3RPT is now active
on 145.650 M.

Locally (6.5 miles northeast of our
QH), the mpjor effort to install a packet
repeater in the greater Bufffalo area has
been borne by WwW2EUP wth consi der abl e
assistance from VE 3mw™, It will be linked
to both the Toronto repeater to the north
and a new packet repeater in the Syracuse
area that will be able to link into the
greater New York Gty area to the east, and
thence linked up and down the east coast.

We have only touched briefly on a few
of the highlights of the software approach
to packet radio conmunications. To go
through it in depth would take nuch nore
than the allotted space and time. For
those who wish to explore the subject in
greater depth, at least a few hundred pages
worth, we suggest you watch for the new
book, 'The Packet Radio Handbook' that will
be published spring '83 by Ri cheraft
Engineering Ltd., #1 Wahmeda Industri al
Park, Chautauqua, N Y. 14722 at $22
postpaid to the US. and Canada and $30
postpaid overseas.

* Vancouver Area Digital Conm G oup
818 Rondeau Street
Coquitlam British Colunbia
Canada V3J 523
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ENTER OPTION DESIRED ? _

CHANGE ADDRESSEE & NUMBER = A W2EUP CONNECT REQUEST CQ =
NOT CONNECTED TOGGLE =C W2EUP DI SCONNECT REQUEST =
SEND PACKETS FROM LO-MEM = E W2EUP CONNECT ACKNOWM.EDCE =
USI NG ONLY SOFTWARE MSG =G VIORKING ON AMSAT AX, 25 MSG =
NOT I NSERT DPLL BIT TOGGLE = | SEND HI - MEM CONTI NUOUSLY =
NOW IN UFPER CASE MOXDIFY = K FILL H-MEM WTH vUUUU =
DI SPLAY/ EDIT MEMORY PAGE =M SET DI SCRETE PACKET LENGIH =
LOAD H -MEM ALL 11111 =0 CLANGE DPLL TIMING VALUE =
SEND CONTI NUCUS FLAGS/ 126 = Q ABORT LO~-MLCM XMIT SEQUENCE =
MJLTI - FRAME PACKET TEST =S QUI CK BROWN FOX TEST MSG =
CLEAR NON-PGM MEM 17K=-65K = u I NPUT/ TRANSM T MESSAGE = V &
ANY PACKETEERS ABOOT 255/0 = X MOVE MID-MLM TO LO-MEM =
NORM BI T STASH CLEAR = | MOVE RECV PACKS TO LO-MEM =
SET NUMBER OPENI NG FLAGS =3 WAIT & CLEAR WAIT TOGGLE =
Figure 1
1200 BAUD SDLC RECElI VE MCDE -=-==> NOW CONNECTED
1200 BAUD SDLC TRANSMIT MODE CONNECTED TO VE3MWM
Figure 2
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