
Unique Features of the TAPR TNC

by Lyle  Johnson,  WA7GXD
C/O Tucson Amateur Packet Radio Corp

P.O. Box  228V
T u c s o n  A Z  85734

Background

The Tucson Amateur Packet Radio
(TAPR) Terminal Node C o n t r o l l e r (TN0
began as a l o c a l p r o j e c t done by a
h a n d f u l  o f Tucson-area Amateurs late  in
1981. The p r o j e c t a t t rac ted enough
a t t e n t i o n  t o cause the formation o f  a
formal  c lub as  wel l  as  an enlarged number
o f p a r t i c i p a n t s .  A s i n t e r e s t continued
t o grow 9 T A P R  i n c o r p o r a t e d  a s  a non-
p r o f i t R&D group, a n d the  TNC pro j e c t
changed from a l o c a l e f f o r t t o  i n c l u d e
a c t i v e p a r t i c i p a t i o n  i n  t h e  d e s i g n ,  i m p l e -
mentation and test ing phases with Amateurs
from the West Coast  to  the Northeast .

T h e  o r i g i n a l Alpha-level T N C ,  o f
which only a dozen k i t s  w e r e  d i s t r i b u t e d ,
l e d  t o  t h e development o f  t h e current
Beta- level  TNC, now undergoing test ing in
d o z e n s  o f  s i t e s , w i t h  s i t e  s i z e s ranging
f r o m  t h r e e  t o  o v e r  t w e n t y  s t a t i o n s . The
t o t a l Beta d i s t r ibut i on  i s  approx imate ly
175 preassembled  TNCs.

Yhile  t h e r e have been, and continue
to be, many other m e t h o d s  o f g e t t i n g
involved with P a c k e t  a c t i v i t y , the TAPR
T N C  o f f e r s  a  n u m b e r  o f  u n i q u e fea tures

sat
are,;;LkF

the
n o t i n g . I t  i s  t h e  i n t e n t
t h a t  t h i s paper accent

those fea tures , and it is t h e  h o p e  o f
TAPR that  other exnerimenters  may benef it
from the experience and insight  gained by
the TAPR effort .

System Design

T h e  T N C  w a s  d e s i g n e d a s  p a r t  o f  a
s y s t e m  t o a l l o w  a n i n d i v i d u a l Amateur
s ta t i on t o  o p e r a t e  u s i n g  t h e  P a c k e t  m o d e
with a minimum of in tegra t i on  prob l ems .
To  th i s  end , the required radio and term-
inal /computer i n t e r f a c e s are as general
a s  p o s s i b l e . All I / O  a r e a s  o f  t h e  p h y s -
i c a l P C  b o a r d surround  a  u s e r  wire -wrap
a r e a  t o  a l l o w f o r custom con f i gura t i on .
Further, the wire-wrap sec t i on h a s  a l l
s i g n i f i c a n t power supp ly  ra i l s  bo rder ing
o n e  s i d e .

S i n c e  i t was designed as a system
component, a  rad i o - o r i en ted MODEM (modu-
l a t o r - d e m o d u l a t o r )  i s included on-board.
T o  m i n i m i z e  t h e s o f t w a r e  d e s i g n  e f f o r t
t h a t  m i g h t o t h e r w i s e  b e  r e q u i r e d ,  a n  on-
board microcomputer was designed to  handle
a l l a s p e c t s  o f l o w e r - l a y e r e d p r o t o c o l
implementation, with special  emphasis  in

hardware to  al low operation in an Amateur
radio environment,.

In any  mic roprocessor -  based  dev i ce ,
s o f t w a r e  i s  a very important c o n s i d e r -
a t i o n . Consistent with the TAPR philosophy
o f modular f l e x i b i l i t y , c o n s i d e r a b l e
e f f o r t s were made in hardware desitgn t o
accomodate the d e s i r e s  o f the software
groups. P a r a l l e l software e f f o r t s were
made, with the Pascal -based implementation
o f the %tandard” p r o t o c o l a d o p t e d  i n
Washington on October 10, 1982:, being ini -
t i a l l y  d i s t r i b u t e d  w i t h  t h e B e t a  TNCs.  4
FORT!&  based des ign , implementing a  dy -
namic  address ing  l eve l - two  pro to co l ,  - i s  in
p r o c e s s  o f  b e i n g  i n t e g r a t e d  o n  t h e  TW f o r
the  Be ta  t e s t ing  phase .

Without proper documentation, most
equipment is  e ither r e n d e r e d  u s e l e s s ,  o r
requires  an inordinate amount of opera tor
i n t e r a c t i o n  t o d i s cover i t s lVsecrets.l’
TAPR determined e a r l y  o n t o  p r o v i d e  a s
complete a manual  set  as  was practical .

F i n a l l y , s ince i t  i s  g e n e r a l l y  c o n -
c e d e d  t h a t  P a c k e t  r a d i o  i s  i n  i t s  i n f a n c y ,
the TNC design group made p a r t i c u l a r
e f f o r t s  t o  e n s u r e f l e x i b i l i t y a s  well a s
capac i ty  f o r  expans ion .

MODEfVl  Design

The MODEM i n c o r p o r a t e d  i n  t h e  TFJC  i s
designed f o r compat ib i l i t y with t he d e
fac to  s tandard B e l l 2 0 3  t o n e  p a i r ,  1200
and 2200 Hz, using s imple AFSK a t  a  m a x i -
mum data rate of 1200 baud.

The tone genera to r  i s s t r a i g h t f o r -
ward, using the Exar 2206 FSK IC in a low-
d i s t o r t i o n , s i n e - w a v e  c o n f i g u r a t i o n . The
output  i s  bu f f e red  by  a  s imp le +l op- amp
c i r c u i t , then  ac -  c oup led t o  t h e r a d i o
i n t e r f a c e  c o n n e c t o r . The output amplitude
i s user settable via a twenty-  turn
trimpot over  a  range f r o m  m i l l i v o l t s  t o
v o l t s .

During e a r l y experiments with the
TNC, i t  was  d i s covered t h a t  t h e  WD 1933
HDLC cont ro l l e r did not a l l o w  d i r e c t
c o n t r o l  o f  t h e  o u t p u t  s t a t e  o f  i t s  T X  D a t a
pin when used in the NRZI mode. This com-
p l i c a t e d  t h e  i s s u e  o f the US-required CW
i d e n t i f i c a t i o n . I n  t h e  e n d , use was made
o f  the  Exar  22063  a n a l o g  m u l t i p l i e r  i n p u t
t o  a l l o w  f o r  t o n e  o n - o f f keying of the CW
ID.  Th i s  input  i s  bu f f e red  by  aI T T L  inver-
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t e r , allowing t h e  t o n e  s t a t e  t o b e  s e t
under  so f tware  c ont ro l ,  independent  o f  any
other MODEM parameter.

T h e  t o n e generator f r e q u e n c i e s  a r e
easi ly  changed v i a a d j u s t m e n t  o f i n d i -
v i d u a l  t w e n t y - t u r n  t r i m p o t s .  T o  f a c i l i t a t e
such adjustment, the T Y C  h a r d w a r e  i n -
c ludes ,  and  the present  so f tware  suppor ts ,
a  f r equency  counter . This is a program-
mable l&bit  c o u n t e r / t i m e r u s e dby the
c a l i b r a t i o n routines as  a  period measure-
ment t imer. The software is  designed such
t h a t  t h e user may calibrate almost any
f r e q u e n c y  w i t h i n t h e  r a n g e  o f 10 Hz to
over 230 kHz. T h e  r e s o l u t i o n  i s  +/- 1.98
uSecs ( o n e c y c l e  o f the system master
c l o c k  o f  921.6 kHz).

Although not strictly a MODEM func-
t i o n , c o n t r o l  o f  t h e  t r a n s m i t  c o n t r o l  l i n e
i s  a  n e c e s s a r y  f e a t u r e  o f  t h e  r a d i o  t r a n s -
mi t ter i n t e r f a c e . To help p r e v e n t  a
“glitch” from al lowing the TNC to  lock up
a  r a d i o frequency b y  c o n t i n u a l  a s s e r t i o n
o f  t h e  t r a n s m i t  c o n t r o l  l i n e ,  a  m o n o s t a b l e
m u l t i v i b r a t o r ,  o r  “one-shot?,  i s  i n  s e r i e s
with the software- c o n t r o l l e d transmit
command line. A  t ime  cons tant  o f  about  14.
seconds al lows a mul t ip l e -  f rame Packet
t ransmiss i on  a t  the ~lnormal*l VHF packet
rate of  1200 baud, along with a CWID of a
t y p i c a l A m a t e u r  c a l l  s i g n  a t  2 0  WPM. The
p a r t i c u l a r  c i r c u i t implemented uti l izes  a
555 t i m e r  I C  i n  a  n o n -  r e t r i g g e r a b l e  c o n -
f i g u r a t i o n . Non- retriggerable simply
means that  the VI- second t imeout can’t  be
held 11 0 n 11 b y  a  c o n t i n u o u s  i n p u t  - -  t h e
input must be removed before the 555 will
accept another t r i g g e r . T h u s ,  a Packet
“channel”  i s pro tec ted from a runaway
transmi t ter  w i th minimal impact on system
performance.

O n  t h e  r e c e i v e  s i d e ,  a n Exar 2211
p h a s e - l o c k e d  l o o p (PLL) F S K  d e m o d u l a t o r
i s  used . T h i s  c i r c u i t has a wide dynamic
r a n g e  i n p u t  c i r c u i t  (3 mV t o  +volts),  a n d
fea tures  bo th data and Qarrier detect?
outputs . (Note that the carrier referred
t o  i s the aud io  subcarr i e r , not t h e  r f
c a r r i e r . )

T h e  c i r c u i t parameters have been
optimized f o r  o p e r a t i o n  a t  a  d a t a  r a t e  o f
1200.baud, uti l iz ing s imple FSK with tones
o f 1200 Hz and 2200 Hz. After i n i t i a l
des ign , e x t e n s i v e t e s t i n g was conducted
and  the  c i r cu i t  va lues “ltweaked’l  f o r  b e s t
opera t i on . A few problems cropped up that
may  be  o f  in te res t  t o  o thers  exper iment ing
w i t h  s i m i l a r  MODEM d e s i g n s .

T h e  XR2211  c h i p  i s  v e r y s e n s i t i v e  t o
amplitude d i f f e r e n c e s  o f the two input
frquencies  g r e a t e r  t h a n  a b o u t 3 db. At 6
db, the PLL wil l t a k e  s o  l o n g  t o  l o c k  a s
to  r ender  the channel i n o p e r a t i v e  a t  t h e
des i red baud rate. S p e c i f i c a l l y , TAPR
found that  a t y p i c a l 2-meter  FM t r a n s -
c e i v e r would n o t  o p e r a t e  r e l i a b l y above
about 450 baud with the XR221l u s e d  i n  an
uncompensated circuit, while 1200 baud was

e a s i l y r e a l i z e d  i n  a co,mpensated one.
Various means of compensation were tr ied,
and the bes t a p p e a r e d  t o b e  a n  a c t i v e
f i l t e r . A  CMOS  swi t ched  capacitor f i l t e r
was implemented, with a DIP  header  car -
rying the resistor network needed to  con-
f i gure  the f i l t e r  f o r  a  p a r t i c u l a r  r a d i o .
The D I P  h e a d e r al lows easy  re con f i gur -
ation. T h i s  d e s i g n  i s  p r e s e n t e d  i n  d e t a i l
in  ano ther  paper  in  these  p ro ceed ings .

In a d d i t i o n ,  a m e a n s  o f operator
f eedback  f o r  r e ce iver  aud io l e v e l  s e t t i n g
was deemed d e s i r e a b l e ,  t o prevent  over -
l o a d i n g  o f the f i l t e r  w h i l e maintaining
su f f i c i en t  aud io  t o  p revent  se r i ous  degra -
d a t i o n  o f  t h e  s / n  r a t i o . This was inple-
mented with a s imple back -  t o -  back LED
p a i r  b e t w e e n  t h e audio  input b u f f e r  ( a
-10 ampli f ier)  and the f i l t e r  i n p u t  n e t -
work. I n i t i a l r e s u l t s f r o m  t h e f i e l d
ind i ca te this method t o  b e b o t h  e a s y  t o
u s e  a n d  e f f e c t i v e .

Microcomputer

The TNC uses  a  58Og-  based control ler
f o r  l o g i c  i m p l e m e n t a t i o n .  T h i s  i s  b e l i e v e d
to  be  the  f i r s t , Amateur radio  application
o f  t h e  6809 a p a r t  f r o m  i n d i v i d u a l  e f f o r t s .
T h e  a r c h i t e c t u r e  o f t h i s microprocessor
(UP) l e n d s  itslelf r e a d i l y  t o  h i g h  l e v e l ,
block-structured programming environments,
and t h e  f i r s t  c u t  o f TNC so f tware  i s  in
f a c t  w r i t t e n  i n  P a s c a l .

The memory subsystem of the TNC util-
i z e s  a  s i x -  sit,e b a n k  o f  2 %  p i n  s o c k e t s
c o n f i g u r e d  i n  t’he  JEDEC “two l i n e  c o n t r o l ”
bytewide  s tandard . This means that RAM,
ROY, EPROM and/or EEPROY may occupy any
socket . In  add i t i on , the memory may occupy
a n y  i n t e g r a l m u l t i p l e  o f 2k- bytes cap -
a c i t y . T o  a l l o w  f o r  f u t u r e  merrlory  d e v i c e s
o f  g r e a t e r density than  used  in  the  cur -
rent TNC configuration, the memory map was
c a r e f u l l y plarrned and e x e c u t e d  i n  a  b i -
polar Shottky PROY decoder.

T h e  i n i t i a l  TNC c o n s i s t s  o f  Gk-  b y t e s
o f RAM contiq;uous from a d d r e s s  q, 4k-
b y t e s  o f  I / O space  s tar t ing from address
2am-l, and 24k:- b y t e s  o f  E:PROY  c o n t i g u o u s
from address OAOOOH  through @FFFFH  e ;2k-
byte RAMS  are  used , along with 8k- b y t e
EPROMs. gk- byte RAYS can easily be
accomodated, and 16k- bytle and larger
EPROQ can be used with a  s imple one-  pin
j u m p e r  ( t h e  s o c k e t  w i r i n g  i s  p r e s e n t l y
c o m p a t i b l e  w i t h  2 7 6 4  a n d  s m a l l e r  EPROYs  - -
t h e  one- pin change will make them compat-
i b l e  w i t h 2764 and larger EPROMs). 13n  e
Beta t e s t e r  i s b u i l d i n g  a pimyback
a d a p t e r  t o  u t i l i z e  a l l 64k- b y t e s  o f  a d d -
ress  space .

Another unique a s p e c t  o f memfor  y
d e s i g n  i s  t h e incorpora t i on  o f t h e  Xizor
NOVRAM. T h i s  i s  a  256-bit  d e v i c e  t h a t  c a n
be accessed as  a  normal RAM (access t ime
390 nSec) as well as a 5- volt only
EEPROM. This allows the user to store such
parameters as station c a l l s i gn , s e r i a l
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port parame.ters, HDLC p o r t parameters,
e t c . , and have t h e  i n f o r m a t i o n  r e t a i n e d
after  power is  removed. However, the user
can a l s o change these  parameters  in te r -
a c t i v e l y . This p r o v i d e s  a s i g n i f i c a n t
d e g r e e  o f freedom f o r the o p e r a t o r  /
experimenter, and is b e l i e v e d  t o be a
f i r s t  in  Amateur  rad io .

Software Considerations

The Beta TNC is  designed to  support  a
v a r i e t y  o f p r o t o c o l s  b y  v i r t u e o f  i t s
large address space and third- generation
UP. The i n i t i a l Beta re l ease  so f tware ,
d i s cussed  in  much  grea ter  de ta i l  dsewhere
in  these proceed ings, was designed to  be
compatible  with the e x i s t i n g “Vancouver”
protocol  as well as implementing the lower
l a y e r s  o f the AMRAD sponsored “AX. 25”
p r o t o c o l adopted by the major US Packet
groups in Washington, DC, on O c t o b e r  10,
1982.

The software package produced not
o n l y supports these modes, b u t  i t  a l s o
suppor t s  opera t i on  o f the TNC as a digi-
peater  under  e i ther  o f the two  pro toco l s
as  wel l  as  a  beacon (under  e i ther p r o t o -
col). The TNC can in fact b e  u s e d  a s  a l l
t h r e e  o f  t h e  a b o v e  d e v i c e s  s i m u l t a n e o u s l y ,
t h e  o n l y l i m i t b e i n g  t h a t  a l l func t i ons
must be under e ither  one or the other of
the  two  suppor ted  pro toco l s ,  but  no t  bo th .

Further, the software package sup-
por ts  c e r ta in  power fu l  t race  and  debugging
modes, which have proven to  be of  extreme
value during system troubleshooting.

Other Features

The TNC des ign  prov ides  f o r  s o f tware
con f i gura t i on 0 f nearly every parameter
assoc ia ted  w i th the I/O p o r t s . For the
s e r i a l  (RS-232)  c h a n n e l , these parameters
i n c l u d e baud rate, number  o f  s t op  b i t s ,
parity options a n d data word length.  For
the HDLC port) the baud rate is under
software control- , using a lW3i.t  proqam-
mable t imer. This  al lows using nonstan-
dard data rates, such as the 14 00 baud
being considered f o r experiments on the
upcoming Phase 3B AMICON  channel .

The p a r a l l e l I/O p o r t , t o  b e  sup -
por ted  i n  a n  upcoming  r e v i s i o n  t o  t h e  B e t a
t e s t  s o f t w a r e , is  a  ful l  handshaking par-
a l l e l  i n t e r f a c e , with separate S-bit chan-
n e l s  f o r input and output l Further- , an
EPROM programming adapter  is  being readied
t o  a l l o w u s e r s  t o boo ts t rap themselves
along in software development and distri-

b u t i o n .

Documentation

The TNC Beta document is a very  com-
prehensive manual, 50th  of the TAPR TNC in
par t i cu lar  and Packet r a d i o  o p e r a t i o n  i n
g e n e r a l .

O v e r  140 pag;es i n  l e n g t h ,  i t  i n c l u d e s
c h a p t e r s  o n  s e t t i n g  u p ,  operat:ion  a n d  c a l -
i b r a t i o n , as  wel l .  as  in- depth  d i s cuss i ons
o f the hardware, protocol  and system de-
s i gn . I t  s e t s a standard se:Ldom  seen in
manuals accompanyiqq v?ry expensive Ama-
teur equipment, and f?r exceeds what many
have come to  deplore as ?nanuals’*  f o r  t h e
more common Amateur radio devices,

The Beta T e s t  mlqnual  i s  current.Ly  i n
a  s ta te  o f  rap id  e x p a n s i o n  a s  repor t s  come
in from Beta Test  s ites .  The eventual  man-
ual  wi l l  include expanded appendices with
d e t a i l e d i n f o r m a t i o n  o n i n t e r c o n n e c t i o n
with a plethora of  commonly ‘u s e d &meter
FM radios, a s  w e l l  a s hardware and soft -
w a r e  i n s t a l l a t i o n  d a t a for many p e r s o n a l
computers and terminals . T h e  :intent  i s  t o
p r o v i d e  s u f f i c i e n t d e t a i l  t o  a l l o w  a  n o n -
t e c h n i c a l  Amateur t o  s u c c e s s f u l l y  bri,ng u p
a Packet rad io stat ion wi ‘thou t other
ass i s tance .

Beta Test

Perhaps the most uniqu+? f e a t u r e  o f
the TAPR TNC is  the manner in which i t  is
being t e s t e d . Many innovative Amateur
dev i ces have b e e n  b u i l t  a s  a  r e s u l t  o f  a
c l u b  p r o j e c t , i n v o l v i n g p e r h a p s  29 o r  39
u n i t s . Commercial i n t e r e s t s o f t e n  b u i l d
pro to type un i t s and a l l o w  selected  c u s -
t o m e r s  t o  t e s t  thL3rTlf who  then  o f f e r  f eed -
back f o r  t h e  f i n a l produc t i on  re l ease  o f
t h e  p r o d u c t  i n  qL;iestion.

When TAPR decided t o  g o ahead with
t h e  TNC d e s i g n  a n d  impler-nent  i t ,  t h e  m a i l -
b o x  w a s  f u l l  o f requests from An? a t e u r s
desiring  t o  b e included i n  t h e  i n i t i a l
d i s t r i b u t i o n . Real iz ing the tremendous
resource represented by these eager* par-
t i c i p a n t s , a n d  recognizing  t h a t  t h e  ‘ l o c a l
Tut son ') c 0 r e " would be hard-- pressed  t o
fu l l y  shakedown ,  t e s t  and  debug:  t h e  TNC i n
a reasonable  t ime frame, the decis ion was
taken to  al low a f a i r l y l a r g e number-  o f
TAPR rclembers  the opportunity to  contribute
t o  t h e T N C  design e f f o r t b y  providing a
t e s t  b e d .

The p a r t i c i p a n t s  w e r e  inf’orm?d that
t h i s was to be a test in ‘both word and
deed, and that all Seta testers were ex-
p e c t e d  t o f i l e formal reports via Beta
Test C o o r d i n a t o r s  t o b e  lo’cated i n  e a c h
area. Further , t o  make  the  t e s t  s i t e s  as
aut80nomous  a s p o s s i b l e , e a c h  l o c a l  s i t e
was to determine its own c o o r d i n a t o r .  4
net,work  was astablished  that  now spans the
USA. and reaches , v i a AQlSA::- sponsored
particinants,  t o  A s i a ,  A f r i c a , Europe and
Oceania.

Beta s ites  were to  inclu:Cle both tech-
n i c a l  *and n o n - t e c h n i c a l  .hateur*s,  2nd wet-e
t o  b e  s e l f - s u f f c i e n t  a s  t o  s u p p o r t , mod i-
fication, repair and updatinls  of  the TYCs
w i t h i n  t h e  s i t e . I t  w a s  f e l t that t h i s
would both relieve the pressures on the
Tut son group and p r o v i d e  ca reasonable
c r o s s - s e c t i o n  o f Amateurs with regard to
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t e c h n i c a l  e x p e r t i s e , c l i m a t i c v a r i a t i o n ,
r f i  and  f r equency  c onges t i on (jammers  and
t h e  l i k e )  a

Further, by  us ing  th i s  method ,  i t  was
believed that a maximum number of Amateurs
i n  v a r i e d l o c a t i o n s  w o u l d b e  e x p o s e d  t o
t h e  raucaus  n o i s e s  g e n e r a t e d  b y  t h e  p a c k e t
frames, and inquir ies  would l e a d  t o  f u r -
ther  in te res t  in  the  mode . A l o c a l  g r o u p
could then “spread the  packe t  gospe l ”  and
help ensure the fur ther growth o f  t h e
mode, even w h i l e  i t undergoes changes
a s s o c i a t e d  w i t h  i t s  i n f a n c y .

F i n a l l y , many people who contacted
US, and  cont inue  t o  c ontac t  us , ind i ca ted
that t h e r e  s e e m e d  t o  b e  n o  c o h e s i v e  f o r c e
amongst packeteers, n o r  c e n t r a l  c l e a r i n g
po in t  f o r  in f o rmat i on . TAPR has therefore
a t t e m p t e d  t o fill_ t h i s v o i d , and the
resu l t s  t o  da te  have  been  mos t  g ra t i f y ing .
By making Beta Test  a  national  endeavor,
p a r t i c i p a n t s are able  to  become involved
in a broad-  based, grassroots packet
e f f o r t . By providing support  for  the TNC,
people  are reassured t h a t ,  in the event
they  fa ce  r ea l  p rob l ems ,  there  i s  a source
f o r  t e chn i ca l  a s s i s tance ,  bo th  in  hardware
and software.

T h e  B e t a  T e s t i n g  o f  t h e  T A P R  T Y C  i s
s t i l l  i n  i t s  i n i t i a l phase, t h a t  o f  d i s -
t r i b u t i o n . A s  o f  t h i s  w r i t i n g , over 110
o f the scheduled 170 TNCs have been
shipped to  a n u m b e r  o f s i t e s scat tered
across America. Y o s t  s i t e s  h a v e  h a d  l i t t l e
t r o u b l e g e t t i n g  t h e  TNCs  o n - t h e -  a i r .  rvlany
r a d i o s , terminals and p e r s o n a l  coflputers
have  been  success fu l l y  in te r fa ced .

Already, d e f e c t r e p o r t s are coming
i n . A  f e w  s i g n i f i c a n t  h a r d w a r e  b u g s  h a v e
been noted, and work has commenced on
s o l v i n g the problems. So f tware -  r e la ted
problems have been repor ted , and the
second release of B e t a  s o f t w a r e  w i l l  b e
appearing around the t ime of t h i s  c o n f e r -
ence.

Tt i s  b e l i e v e d  b y  t h e author that
t h i s  l e v e l  o f t e s t ing  and  coopera t i on  has
not  been seen in Amateur radio  before .  The
Beta  Tes t  par t i c ipants  have been very en-
t h u s i a s t i c , a s  we l l  a s  pa t i en t  and  suppor -
t i v e  o f  t h e  e n t i r e  e f f o r t .

Conclusion

The T A P R  T N C  i n c l u d e s  a  v a r i e t y  o f
unique and i n n o v a t i v e  c i r c u i t s , concepts
and ideas. I t  i s  d e s i g n e d f o r  b o t h  t h e
t e c h n i c a l l y i n c l i n e d experimenter , f o r
whom i t  o f f e r s  a  h o s t  o f f ea tures  ac cen -
t i n g flexiSility and e x p a n d a b i l i t y ,  a s
well a s  f o r  t h e  l e s s -  t e c h n i c a l l y  i n c l i n e d
operator , f o r  whom i t  o f f e r s  ease  o f  oper -
a t i o n .

The documentation of the TNC is at a
l e v e l uncommon in Amateur radio, with a
depth and breadth seldom seen outside of
p r o f e s s i o n a l  Circles.

T h e  i n i t i a l so f tware  release i n c o r -
porates many advanced fea tures
the experimenter

t o  a l l o w
great l.atitude  i n  o p t i -

miz ing  sys tem parameters ,  a s  we l l  a s  f l ex -
i b i l i t y  i n
ura t i on .

h i s  par t i cu lar  sys tem con f ig -
Compatibi l i ty  with both the * ‘Van-

couver”  and the
v ided .

“AX.25r* p r o t o c o l s  i s  p r o -

The method of  Beta
within Amateur rad io

T e s t  i s  u n i q u e

designed
endeavors, and is

a b i l i t y
b o t h  t h e  e n h a n c e  t h e  TNCs  s u i t -

f o r Packet r a d i o  u s e  a s  w e l l  a s
i n c r e a s e  t h e  e x p o s u r e  o f the general Ama-
teur community to the strengths and
f i t s  o f  t h i s  m o d e .
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