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Abst r act cl ock SSeed the noisy 7415138 |/ O decoder and
. . . sl ow 2708 EPROVs. Bill’ Ashby has been trying to
This paper describes a proposed packet radio get It to function at 9600 badd and has faifed.
network control conputer running at high I_;)Jacket
baud rates on the East Coast’ Amateur Packet . The Tucson Amateur Packet Radio (TAPR)
Network, EASTNET. Principally discussed is the termnal node controller may go higher speeds than
digital hardware, but also nentioned is sone crude 1200 baud by not using the on board nodem and
RF"hardware to acconpany the control conputer. The cranking up the clock speed. However, Tom Clark,
digital side uses STD 'bus hardware devel oped by W3IWI says the interrupt structure may be overrun
\%Olﬂl Blucs)gmt h]éEaAﬁ/RtA% ll%%gclkre]ztteAsstslen ’leandDi g\éggé#ﬁéry at 9t600T§aud. Thi's representts an urzllérll(omkgnt?t '[hla
r
(PAD) board running in an 100 Bus (1 EEE- 696) BY Greater spetd, o - Mo vay te oo ttrsecon
conputer.
. The Bil|l Ashby termnal node controller has
I ntroduction beebn b} est_ei\(lj att 9600f btaud t%nd tV\rPrt sbv%/eIE!_.”
The basis of a real packet radio network is Fégtﬁngyitw,' not go taster an that, but H 18
the packet swtch, ich in Its sinplest )
inmplementation is a two port HDLC I/O board The AMRAD Packet Assenbl er Disassenbler (PAD)
running in a mcroconputer. board, desi ?ned by Terry Fox, WB4JFI, exists only
as a protofype board Currently wth plans for
A 780 based, = STD bus conputer has been making prinfed circuit boards” sonmetime in the
assenbl ed which is capable of sending and futuré. It 1s not available for hi gh speed
receiving hi speed packets, of at |east_48K experinmentation, but wll be capable of the higher

bits/second and possibly 56K bits/second. This

conputer can form the basis of the network
confrol |l er the smart packet swtch. It will
(fjlr_st be tested on a wire connecting two such
evi ces.

hardware is
the required
k will begin

After the packet switch digital
tested, running at some high speed
RF har dware must be constructecF. Wr

at 9600 baud, wusing already proven technol og?/
designed b Stan~ Kazmruk, VE3JBA. Aft
duplicating”Stan's system the hardware can be

upgraded to faster speeds, at |east asfastas the

di gital hardware.

Fol I owi ng the successful testing of the
packet switch, the current in-place 1200 baud
repeaters can be replaced with the new equi pment,
thus increasing the thruput.

Backgr ound

The essential element of network hardware is
the digital packet switch. In the crude kludge, a
packet "is received containing nultiple repeater
addresses and the network hardware consists of a
repeat er which accepts the E)acket, checks it for
correctness ( CRC correct ), 1ooks for its address
somewhere 1 n the repeater tields ( up to 8 fields
currently allowed ), and upon finding its address,
the packet is repeated, after setting an agreed

upon "has been repeated bit".

A slow network can be constructed with this sinple
protocol, but it will not neet the design goal of
coast to coast packet connectionss. The real
network controller is a true two port syncronous
HDLC device that sends and receives packef traffic
on both ports simultaneously. Mre to the point of

this paper, it does it quickly (higher baud rate
than the local area networks it serves ). To
achi eve our design goal, we require a real |SO
Level 3 protocol wth the software for it

i npl emented in our network packet switch. | am

| eaving the protocol fight to others and intend to
provi de fast hardware™to inplenent whatever is
agreed upon.

Exi sting Hardware

~The Vancouver Digital Communication G oup
Terninal Node Controller board is currently being
used to comunicate on the |ocal area networks
around the country at 1200 baud. It wll not go
much faster on the packet side due to the slow

3.4

speeds once it is in production.

An STD bus packet radio repeater exists and
can possibly be used for high speed work. AMRAD is
proceedi ng” al ong these |ines. The repeater is
currently working and requires little modification
to be uséd in network service.

STD Blue Box Description

The STD bus was devel oped commercially by
PRO-LOG and is supported by over 30 manufacturers
i ncluding MOSTEK. =~ AMRAD franaged to obtaln sone
STD conputers (referred to as the "Bl ue Box" ) at
a reasonabl e price. The conputers used the MOSTEK
MDX- CPU2 CPU card, a z8C mcroprocessor with on
board Counter/Timer (CTC) ci F%Hlt and RAM ROM
sockets for 11K of nenor K he heart of’ the
acket work is accomplished with the MDX-SIO

rial 1/O module,_a serial board based on the z80
SIO controller. The STD Bus is not_the integral
part of this system the SIOis. This hardware
could have been placed on the S 100 Bus just as
sinply. In fact, the designer of this packet
project (Jon Bloom KE3Z) has done just that,,
using the California Conputer systems CPU card
containing an SIO and CTC, howevér no detajls of
that work are available and the CPU card price is
excessi ve.

The Probl em
does not do d
recovery of the
NRZ| encodi ng. )
bui l ding a state machine
recei ve and_anot her f t
functions, tails of
roms and schematic )

rrespondi ng Secretary.
repeater software was wi
di itgl repeat er.
1280

SIOis thatit
|l oop (DPLL)
nor do?s it do

s problem by
nd Ie}tch!) f or

to perfarm’these
what 1S in the

e fromthe AVRAD
thi s hardware!,

e this box as a

nctions well at

onventional Bell
fornms the basis

Thi's

aud ‘while conne
Standard_ 202 nmodem
of the big experinent.

Proposed Experinmentation with Digital Hardware

The proposed experinnentation will begin with
the construction o:?a second STD box to hook_to
the first with a standard RS232 wire cable, The
junpers on the SIO cards are first set at 1200
aud. The current software repeats, but is
modul ar. A short bit of additional software can
be easily witten to send a packet fromBox 1 tg
Box 2 ( running the repeater software ). Box 2



will repeat the packet and send it back to Box 1,

which will receive it and display it on the system
console. Then, the junpers are noved in both boxes
to run successively higher speeds until a packet

is no |onger returned.

estimate is that 48 K bits/second is
fine, but 56K bits/second may prove

o>
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Anot her possj bl e up(t;rade could be made to the
hardware with a |itile effort. The S10 board
state machi ne board could both be replaced
a 8530 Serial Conmmunications Controller (SCCB)
This is the sane chip used on the AMRAD PA
. A kludge board has been purchased for this
gurpose. Thi s makes good sense as software coul d
e easi IF}/ devel oped in the STD box and transferred
to the PAD boar chIth few changes. This woul e
actually easy as verg few supﬁort chips should be
required to put the 8530 on e STD bus. No state
machi nes woul d be required as the 8530, like the
?273t and 1933, perforns the required DPLL and NRZI
unctions.

Anot her additional benefit could be derived
by keeping the old board around. Two
i hdependent™ channel s of HDLC could be run, thus
achieving our true network control easily. The
only drawback is the required devel opment tine as
the” SIO State Machine board works now.

) Assune for the sake of discussion that 48K
bits/second works properly. Then, boxes is the
next |ogical step. The junpers can be returned to
9600 baud and proceed to the next step.
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Proposed Experinentation wth RE Hardware

. Several years ago, Stan Kazmruk, VE3JBA,
[.'Il_u_bllshed the designs for the Ottawa Digipeater.
his hardware repealed 9600 baud packets using a
transmtted signal with mpdul ation of +/- 2.5

ich proved to be 12 to 14 KHz wide at 6 db down
and not over Hz wide at 30 db down.  The
desi %n centered around transmtter and receiver
modules nade by VHF Engineering, a conpany no
| onger making these nodul es. Stan nentioned that
Hantronics was naking sinilar modules that should
wor k. has a nunber of these nodules and_are
now testing themfor this hi gh speed work. They
agpear to be capable of 480& baud as they aré
shipped and perhaps greater by disconnecting sone
crystal filter stages. The principal is clear_and
I's" receiving attention in New Jersey also ( Bill
Ashby's gang are %0| ng 9600 baud now)). Transmt
ct FSK and

Is done by dire of the transmtter,.
Elace the denodul ator at the IF (10.7MHz or
55KHz). Faster speeds are certainl‘g possi bl e.
Video techniques should get us to 56K !5ts/second.
Concl usi on

The |ow speed 1200 baud packet work going on
all over the country now is fine for local area
wor k. gher speeds are required for networKking.

The hardwar e/ sof tware needed for networking need
not be copied by a causual observer as the network
gacket swtch iS nuch nore conplicated than a TAPR
oard and not as many are required. We should set
our sights at going as high a speed as our allowed
100KHz bandwi dth will allow. shoul d use 220MHz
for this work as it is relatively unused over the
majority of the country and needs to be saved from
the contrercial land nobile radio service.



