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HAM.l

The cassette included with th is documentat ion contains four key programs
of interest  to amateur radio operators.  They are:

1 .  CW Rece ive
2. CW Keyboard
3. RTTY Receive
4. RTTY Send

The 8080 microprocessor is programmed to ut i l ize about 6.5K of  i ts  memory
for these four programs. Many desirable features have been included such as
speed selectors and buffers to enhance operat ions.  Future versions of  th is
rrHAMrr cassette wi '11,  hopeful ly,  have even more features.

GENERAL:

The "HM" Cassette is loaded into a Digi ta l  Group, Inc.  8080 10K system;
e i ther  f rom a  co ld  s ta r t  in i t ia l i ze  o r  by  se lec t ing  the  "READ Casset te"  op t ion
of the 8080 0p. System. After the cassette loads in,  a special  HAM opt ion select
l i s t  w i l l  be  shown.

The programs represent the present prograrming leve'l of the four programs.
However ,  severa l  ind iv idua ls ,  and hopefu l l y  you ,  w i l l  be  add ing  fea tures  and
refinements to achieve even better HAM systems.

CW Send:

This program al lows you to use your Digi ta l  Group, Inc.  10K 8080 system
as an extended CW Keyboard. A 255 character "software "FIFO" buffer permits
typing as many as 256 characters ahead of  the CW character being sent.

Eight 100 character max buffers are also included which may be previously
bu i l t  and  pu t  on  l ine  as  requ i red .

Spec ia l  speed increase/decrease charac ters  a re  ava i ' lab le  wh ich  a l low
tr inuning to the precise speed desired.

CW Send 0perat ion

1.  Press  Opt ion  5
2 .  Se lec t  Des i red  Speed 1-3  (5 ,  13 ,
3.  Enter characters to be sent (256

. . .0R. . .
Bu i ld l toSbu f fe rs :

or 20 WPM)
max inc lud ing  bu f fe r ' s  con ten ts ) .

a.  Whi le holding down the "Control"  key on your keyboard,  type
i  (o r  I ) .

b .  Se lec t  bu f fe r  A ,  B ,  C,  D,  E ,  F ,  G,  o r  H by  en ter ing  the  des i red
charac ter  (e i ther  a -h  o r  A-H)  wh i le  ho ld ing  down the  "Cont ro l "
key.  Ei ther upper or lower case alpha may be entered with
ident ica l  resu l ts .

c.  Enter up to 100 characters into the selected buffer.
d .  End the  bu f fe r  by  h i t t ing  "Return" .
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4.  P lay  the  des i red  bu f fe rs  by  typ ing  the  bu f fe r ' s  t i t le  wh i le  ho ld ing
down the "Control " key.

5. Characters may be entered between buffers.

Example :  (Buf fe r  A . . .say  has  CQ)  W0xxx  (Buf fe r  B . . .has  "de  W0LMD")
589  (Bu f fe r  C . . . "RST.  QTH is . . . ) .

6.  Speed Change:

S lower  -  Enter  V 's  wh i Ie  ho ld ing  down "Cont ro l "  key .
Fas ter  -  En ter  W's  wh i le  ho ]d ing  down "Cont ro l "  key .

Chl Send Ports - The program wi l l  p roduce i t s  ou tpu t  on  Por t  2 ,  LSB.  Th is
assignment to Port  2 is controled by sof tware at  addresses
6172, 6204, and 6212.

The F IF0 fu l lness  reg is te r  i s  ava i ' lab le  by  mon i to r ing  Por t  3
with an 8-bi t  D/A to a meter,  i f  desired. (See May 1976 BYTE
Magazine for typical  D/A circui ts) .  Port  3 is selected by
address 6073.

CW Receive:

The CW Receive software permits receiv ing Cl^ l  and displaying the alpha-
numeric characters on the TV screen.

At the of fset ,  be aware that poor copy typical ly resul ts f rom hand-keying
due to s loppy CW habi ts of  even "good" operators.  The program automat ical ly
adiusts to whatever speed CW is current ly being received. Al l  t iming is measured
in terms of  the last  dot 's length.  Al l  dashes, spaces between elements,  spaces
between let ters and spaces between words should be rather c lose to the ideal
t imings as given in CW textbooks. Greater than 50% departure f rom the ideal
t im ing  re la t ionsh ips  w i l l  resu l t  in  e r roneous t rans la t ion .

CW Receive Port :

The software uses the Digi ta l  Group, Inc.  Cassette interface as a temporary
Cl,l Audio to mark/space converter.

The most 'cr i t ical  component of  a C!,J to ASCII  converter is the "Tone to
Keyer" sect ion.  A number of  designs have been proposed, but none appear
completely sat isfactory.  November 1975 QST, pages 14-15, shows a typical
c i rcu i t .  A  recent  redes ign  o f  th is  c i rcu i t  i s  ava i lab le  th rough Ber t  Ke l ley ,
K4EEU. This c i rcui t  appears much better though several  areas could be im-
proved upon.

I f  an  ex terna l  in te r face  c i rcu i t  i s  u t i l i zed ,  a  d i f fe ren t  inpu t  Por t ,
LSB, may be selected by modify ing the code at  addresses 31102 and 311.77 to
the octal  number of  the input Port  LSB to be used.

Shou ld  da ta  invers ion  be  a  p rob lem,  you may log ica l l y  inver t  the  so f t -
ware by changing addresses 31110 and 31204 from a "312" to a "302".

-2-

digi tal  group software systems, inc. p.o. box 1085 arvada, colorado 80001



RTTY Receive:

You can re t i re  your  "o1d 15"  a f te r  ge t t ing  th is  p rogram runn ing i  The
program al ' lows receiv ing 60, 66, and 100 WPM Baudot on your TV set.  Great
XYL p leaser l

Input for  th is one is v ia the cassette interface which works very wel l
for  850 Hz shi f t  and adequately for  170 shi f t  using straddle tuning. A
preferred system is an external RTTY TU tuned to the exact shift being
rece ived.  A  mod i f ied  vers ion  o f  the  D ig i ta l  Group,  Inc .  Casset te  in te r face
on a 3%" x 5" PC card wi l l  be avai lable in July L976. The changes necessary
to  make  th is  $30 .00  k i t  func t ion  as  a  RTTY TU and  AFSK is  to  be  pub ' l i shed  in  Ju ly '76
BYTE Magaz ine .

The present input port  is  Port  1,  LSB. To change to another port ,  modify
addresses 11025 and 11043 to the desired octal  number of  the desired input
por t ,  LSB.

Examp' le :  You have an  5T6,  e tc . ,  w i th  a  TTL compat ib le  ou tpu t  (0  to  +5  ou t ) .
You w ish  to  coup le  th is  to  Input  por t  3 ,  LSB.  Mod i fy  11025 and 11043 to  an
"003" and wnite out your modif ied system cassette.  End.

RTTY Send:

Baudot  ou t  v ia  the  casset te  in te r face  is  poss ib ' le  by  s imp ly  us ing  the
VCO as your AFSK uni t .  The speed sent wi l l  be the same speed that you
se lec ted  when rece iv ing  (60 ,  66 ,  o r  100 WPM).

,  Aga in ,  an  ex terna l  AFSK un i t  may be  des i rab le  (see above) .  You may
.  mod i fy  the  ou tpu t  por t ,  LSB,  u t i l i zed  by  chang ing  addresses  11250 and 11270

to  the  oc ta l  equ iva len t  o f  the  des i red  por t ,  LSB.

CONCLUS ION :

We hope you enjoy th is HAM-1. sof tware.  The bulk of  the programming was
done by Ted Holdahl ,  t l I@PMY, adapted from ear ' l ier  progranming by Dr.  Robert
Sud ing ,  WpLMD.

Several  enhancements have been suggested:

1 .  The present  p rogramming is  based on  t im ing  loops .  In te r rup t  con t ro l led
software would permit  considerably enhanced operat ion.

2.  Buffers present ly are being added to the RTTY send software.  Even
bet te r  wou ld  be  the  ab i l i t y  to  bu i ld  the  t ransmi t  bu f fe r  wh i le  in
ei ther send or receive mode.

3 .  V ideo d isp lay  o f  the  bu f fe r  fu l lness  cond i t ion  and a  charac ter  be ing
t ransmi t ted  po in te r  wou ld  be  n ice .

4 .  The so f tware  F iF0  shou ld  be  la rger .
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5.  The CW keyboard  speed se lec t ion  shou ld  be  done d ig i ta l l y ;  e .9 . ,  i f
you want 14 WPM, enter 14.

6.  Detect ion of  a space approximately 5 characters before the end of  a
l ine  w i th  b lanks .  Th is  wou ld  resu l t  in  fewer  sp l i t  words .

7 .  Scro l l ing  the  page wou ld  look  n icer  than s imp ly  overur i t ing .  S imi la r ly ,
the ' l ine  ahead o f  the  one be ing  rece ived cou ld  be  pre-c leared .  The
scrol l ing system in the KINGD0M game would work nicely here.

8.  For the t ru ly gigant ic,  a sof tware system which tracks and comects
for operator Cl , l  s ty les would be exci t ing.

As you can see, a software approach to HAI'I station perifera'ls can result
as a drast ic stat ion enhancement as s imple as a $S.OO cassette sof tware system.
Software giants are invited to comespond with IIJOPMY or WOLMD with a cassette
of their  HAM software system. The Digi ta l  Group Software Systems, Inc.  (DGSS)
wi l l  be  happy to  a id  in  the  d is t r ibu t ion  o f  s ign i f i can t  sys tem enhancements .

73 ,

Robert, WOLMD

I
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