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ABSTRACT:

The future of the software approach is
‘crystal balled' bv the author of ' Synchro-
nous Packet Radio - The Software Approach'
(Vvols. 1, 2, & 3) and 'The Gunnplexer Cook-
book - A 10 GHz M crowave Prinmer.' Topi cs
di scussed include:

- Bringing the software approach to the
top of the learning curve.

New generation m croprocessors
on the software approach.

Low power requirenment applications of
the software approach to renote
terrestrial repeaters and spacecraft.
I mpl ementing the software approach on
very |ow cost mcroconmputers.
Future packet predictions year 2000 AD.

APPROACH NG THE TOP OF THE LEARNI NG CURVE

i nfl uence

In 1982the software approach was at

the 35% level of the typical |learning
curve. Here in early 1984, the software
approach is about at the 85% |l evel of the
| earning curve.

Wth real-tine zero insertion in the
transmit pmode, real-time synchronous to
parall el byte conversion in the receive

real-time CRC generation

mode, and virtual
the |ast

and checking already acconplished,
remaining bridge to cross is concurrent
keyboard nessage input while in the receive
nmode decodi ng i nconmi ng synchronous
packets.

The voluntary constraint of insisting
that the software approach work on a first
generation, personal mcroconputer such as
the circa 1976 Mdel | TRS-80 without hard-
ware nmodification, ruled out the possi-

bility of using the z-80'sinterrupt nodes.
Had this been possible, the last bridge to
cross would have been an easy one.

There is yet another approach to
concurrent keyboard input while in the
receive nmde that the author wused in
"Advanced Baudot Radio Teletype for the
TRS-80' that was witten in 1981. That is,

using the idle countdown time between each
mark and space sanple to acconplish the
keyboard scan and keyboard i nput
processi ng. Using 100 speed Baudot TTY,
this is indeed an easy progranmng task.
At 1200 baud and up packet, it is a
fascinating challenge. This is the

approach we nmay use later this year.
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NEW GENERATI ON M CROPROCESSCRS:

Wth the introduction this year of the
new 2ilog Z-800 8/16 bit microporocessor
starting off with a 10 Mz clock and

planned growth to a 25 MHz clock in a year
or so, the software approach's current baud
rate limtation of 1200/2400 baud (and 4800
baud using a 4 Muz clock) will be increased
consi derabl y.

A 10 Mtz clock Z-800 with its internal
256 byt e RAM cache nmenory (even with
relatively slow ancillary chips) wll
easily run 9600 baud synchronous packet
using the software approach. Considerably
hi gher speeds will be possible as the Zz800
mat ur es.

Hi gh Speed
chi ps devel oped
Def ense' VHSIC

generation Very
Integrated Grcuit (VHSIQ
under the Departnent of

program are now beginning to cone off the
production lines. These digital processing
chips operating In the GHz region, many of
which are gallium arsenide nedium scale
integrated circuit chips, will extend the
speed of the software approach to regions
undreamed of today. Truly, the sky appears
to be the linit.

LOW PONER REQUI REMENT APPLI CATI ONS:

New

The software approach reduces the chip
count requirenent of a packet operating
system nmany fold. The entire terninal node
controller (TNC) is elimnated which
i ncl udes t he TNC's ni croprocessor,
SDLC/HDLC control ler, vast EPROM  dynanic
RAM, UART, and considerable nunbers of
ancillary support chips.

requirenent of the
significantly less
approach using a

The power supply
software approach is
than that of the packet
dedicated termnal node controller. Two
obvious applications for a |low power drain
synchronous packet system are:

1. Renote packet repeaters that utilize
solar cells, wind generators, fuel
cells, or fueled generators for | ocal
Power (forgot water wheels/turbines),

2. Spacecraft repeaters (about as rempote
as you can get) which rely solely on
solar cells for power.

By using the new CMOS version of the
2-80 nicroprocessor, CMOS dynam ¢ RAM cMOS



ROM to hold the software approach wvrogram,
and CMOS ancillary chips, the power drain
of a renote packet repeater would be
determ ned alnost solely by the repeater's
transmitter RF output requirenents.

If you have a very tight power budget
to work with, we suggest that it might be
wise to consider the software approach.
Though not yet available in the cuos
version, the GLE Electronics PKR-1 packet
radio controller, which uses the software
approach in Eprom for both the Vancouver
and AX 25 protocols, draws a total of only
200 millianps at 12 volts DC. cros could
reduce the power drain 1 to 2 orders of
magni t ude,

SOFTWARE APPRCACH ON LOW COST M CRCS:

Should be an easy task for nost
experienced asserbly |anguage programers
using any one of the popul ar Cross

assenbl ers on the market today. Mst all
of the lowcost nmicros have at |east one
port already decoded for cassette input and
out put .

The software approach only requires a
single port and if only a single bit is
avail abl e (some  very | owcost mcros
require that the wuser nmmnually turn the
cassette on and off), the software approach
may still be inplemented if the wuser is
willing to manually switch from transnit to
receive and vice versa.

Low cost mcros come wth varying
anmounts of nmenory, Mst that we know of can
be expanded to a mnimm of 16k and include
some version of Basic in ROM  Many can be
expanded up to the 48k nenory |evel.

RAM nenory is about the mninmm
version of the software
hone station

16K of
that the 'econony'
approach would require for

operation. | f onl t he automatic
forwarding function of AX. 25 is used
(strictly for packet repeater operation),
then the program could be probabl y

shoe-horned down to about 4K of nenory by a
truly 'tight code' programrer.

The econony version would do away with
many of the niceties and conveni ence
options that the 48K MEM disk |/O version

offers, vyet would be adequate for the
newcomer with a nodest budget. Further,
this very |owcost approach would probably

lure many newconers into the packet fold.

We are NOT  suggesting that the
'chiclet' key type of nicro be used for
acket, but rather the next Ilevel of
ow-cost micro, at least with a nornal size
typewiter keyboard might be inplenented
with the software approach loading into 16K
of nenory via cassette.

e encour age you enterprising
packeteers out there in anmateur radio |and
to have a go at this worthwhile project.
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Just imagine tens of thousands of | ow cost
m croconputer sows ' ears nmagically turned
overnight into AX. 25 silk purses by your
stalwart prograrming prowess. It would be
a giant step forward for packet. If you do

not choose to do it, there are scme

comaercial firns who will.

CONCLUSION:

packet radio

Seriously, the future of
room for all

(which is tonorrow) has
varieties of radio amateurs whether they
are appliance operator inclined, of the
moon bounce variety, or even quadrature
phase shift keying oriented on 1296 Milz and
up. Not only Is there room for all kinds,
packet radio needs all kinds to reach the
| evel of acceptance it deserves in a timely
fashi on,

Packet radio in
Only 16 short wvears
sane of our 'if w shes were horses'
predictions.

the year 2000 AD?
away. Here are cur
packet

1. Fullv authorized on all the |ow bands
using 300/600 baud MSK. Synchronous
packet totally I’eJJ| aces asynchronous
Baudot, ASCII, and AMTOR.

2. VHF bands using 9600 baud and un MSK.
19.2K baud packet is the standard much
like 1200 baud packet today.

3. Low altitude orbit amateur satellites
a thing of the past (like predicting
the denise of buggy whips after the
automobile went into nmass production),

4. Level/layer 3 packet fully inplenented
via terrestrial and satellite links.
Hopefully, this wll occur long before
the year 2000 AD.

5. 2300 MHz amateur band serves as uplink
to geo-stationary satellites with
miltiple access and intra-satellite
acket forwarding capability. Down-
ink broad beamin 1215 MHz band and
spot beam in 5650 MHz band or higher.

6. Qher mcrowave amateur bands:
"Crystalmatic frequency stabilization"
system al lows 10 Gcnz and 22 GHz solid-
state narrow band packet conmunication
systens to be used for amateur point
to point packet communications. This
is already available today using low
power Gunnpl exers.

7. The software approach? Still alive and
wel | because it is a cost effective
approach to amateur packet radio
conmmuni cati ons. The intellectual
challenge is a side benefit for those
who like to understand what they are
doing and who like to clinb nental
mount ai ns because they are there.



