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J a n u a r y  l I ,  I 9 7  4

M r .  H a l  S i n g e r
E d i t o r
M a r k - B  N e w s l e t t e r
C a b r i l l o  C o m p u t e r
4 3 5 0  C o n s t e l l a t i o n
L o m p o c ,  C a l i f o r n i a

C e n t e r

9 3 4 3 6

D e a r  H a I ;

F i rs t ,  you  have made a  number  o f  t r ies  a t  my las t  name,  none
c o r r e c t ,  h o w e v e r .  Y o u  h a v e  d o n e  a  w i s e  t h i n g  i n  f i r s t  a s s i g n i n g
t h i n g s .  T h a t  g e t s  i t  a l l  d o n e .  I  h a v e  m a d e  a s s i g n m e n t s  a l s o ,
u n i l a t e r a l I y ,  a n d  i t  g e n e r a l l y  g e t s  t h i n g s  d o n e !

T h e  c a s s e t t e  i n t e r f a c e  c i r c u i t  i n  t h e  s p e c i a l  n e w s l e t t e r  i s  f u l l
o f  e r r o r s ,  u s e  t h e  d i g i t a l  g r o u p  c o p y l

T h e  " D i g i t a l  G r o u p "  i s  a s s i s t i n g  m e  t o  d i s t r i b u t e  m i n e  a n d  t h e i r
i d e a s  a s  e a s i l y  a n d  e f f i c i e n t l y  a s  p o s s i b l e .  I t  i s  a n  o u t f i t  w h o s e
d e s i r e  i s  m u t u a l  h e l p  o n  a  h o p e f u l l y  b r e a k - e v e n  b a s i s .  I  a m  v e r y
ac t ive ly  invo lved in  Amateur  Rad io  S Iow Scan TV des ign  as  a  hobby
a n d  o f t e n  a v e r a g e  t w o  l e t t e r s  p e r  d a y ,  s o  t h i s  w a y  h e l p  g e t s  o u t
f a s t  f o r  t h e  l " l i c r o p r o c e s s o r s .  T h e  $ 7 . 5 0  f  i g u r e  i s  s o l e l y  a  r e -
i m b u r s e m e n t  o f  e x p e n s e s  ( r e p r o d u c t i o n ,  c a s s e t t e ,  c  m a i l i n g )
e s t i m a t e .

T h e  " G r o u p "  i s  i n v e s t i g a t i n g  m a k i n g  m y  T V  r e a d o u t  i n t o  a  P C  b o a r d .
O n e  f e l l o w  p r i c e d  t h e  I C ' s  a t  $ 6 0 ,  s o  y o u r  $ 8 0  e s t i m a t e  ( i n c l u d i n g
P C  b o a r d )  i s  c l o s e .  r  h a v e  t a k e n  o n e  r o l l  o f  p i c t u r e s  o f  t h e
M i c r o p r o c e s s o r  " i n n a r d s  &  o u t a r d s " ,  a n d  a f t e r  s o m e  m o r e  p i x ,  I ' I I
s e n d  y o u  a  s e t  o f  p r i n t s .

I  wou ld  reconmend an add i t iona l  coup le  o f  s tandards :
1 )  P a n e l
2)  Power  Supp ly

The f ron t  pane l  shou ld  be  conven ien t  to  opera te ,  and a t t rac t i ve .
T h e  m o s t  p i t i f u l  d e s i g n  f r v e  e v e r  s e e n  i s  t h e  S c e l b i .  A f t e r  s o m e
c o n s i d e r a b l e  a m o u n t  o f  t h i n k i n g ,  I  h a v e  d e c i d e d  t h a t  a  m e a n i n g f u l
p a n e l  s h o u l d  h a v e :

I )  D i g i t a l  R e a d o u t  o f
a )  H i g h  A d d r e s s
b )  L o w  A d d r e s s

.  c )  Memory  Data
I  d )  S o m e  O u t p u t  P o r t  D a t a

2 )  K e y b o a r d  E n t r y
a )  O c t a l  E n t r y  M a t r i x  N u m b e r s

( 8  k e y s  &  c o m m o n  c l e a r )
b )  I n t e r u p p t ,  E x a m i n e ,  &  D e p o s i t  K e y s  &

d e p o s i t  e n a b l e  t o g g l e  s w i t c h
c )  L o a d  H i g h  A d d r e s s ,  L o a d  L o w  A d d r e s s ,  R u n ,

&  S t o p  k e y s .  ( N o  " J a m "  n e e d e d i )
d )  D i g i t a l  R e a d o u t  o f  O c t a l  E n t r y

3 )  P o w e r  S w i t . c h  &  P o w e r  O n  i n d i c . e t o r s
T h e r e  m u s t  b e  m i n i m a l  p a n e l  c l u t t e r  I



T h e  p o w e r  s u p p l y  s h o u r d  b e  c a p a b r e  o f  t h e  f o l r o w i n g  v o r t a g e s  Ec u r r e n t s :

+ 5  e  5  a m p  m i n i m u m .  ( M y  I . 5 K  s y s t e m  w i t h  L E D  r e a d o u t ,
T V  R e a d o u t ,  e t c .  t a k e s  5 . 1  a m p s .  T h e  m i c r o p r o c e s s o r
t a k e s  t h e  f o l l o w i n q  c u r r e n t :

a )  L E D  r e a d o u t  e  l a t c h  f r o n t  p a n e l  1 . 4  A m n
b )  T V  R e a d o u t  &  b o a r c l  . . . . .  1 . 0  A m b
c )  O u t p u t  b o a r d  ( l  p o r t s )  .  .  .  . 5  A m p
d )  1 . 5 K  o f  1 1 0 1  m e m o r y  1 . 0  A m p
e )  A d d r e s s  l a t c h  &  C a s s e t t e  b o a r d  . 5  A m p
f )  I n p u t  b o a r d  ( 6  p o r t s  n o w )  . 3 5 A m p

'  S )  C P U  b o a r d  . 3 5 A m p
5 . 1  A m p s

The +5 supp ly  shou ld  have overvo l tage
p r o t e c t i o n  u s i n g  e i t h e r  S C R  o r  Z e n e r .

- 9 V  q  1  a m p  m i n i m u m  ( m y  u n i t  d r a w s  . 9 6  a m p  f o r  4 g  o f
t h e  l l O l r s  i n  m a i n  m e m o r y ,  7  o f  t h e  l l 0 l ' s  i n  t h e  T V
r e a d o u t ,  a n d  t h e  8 0 0 8 .  T h e  - 9  s u p p l y  s h o u l d  h a v e
o v e r v o l t a g e  p r o t e c t i o n  a l s o .  A n  L M  3 2 0 / 5  w i t h  p o t
c o n t r o l -  w o r k s  n i c e l y .  A  1 0 V  Z e n e r  w i t h  =  2  a m p
c a p a b i l i t y  w o u l d  w o r k  w e l l  ( 2 0 W ) .

! I 2 V  s u p p l i e s ,  p a r t i c u l a r l y  t h e  + 1 2  f o r  o p  a m p  u s e .
u s e  L M 3 4 0 / L 2  &  L M 3 2 0  h e r e .

4 )  F a n  f o r  c o o l i n g  a s  r e q u i r e d .

N o w  t h e  r e s t  o f  t h e  w o r l d .  M y  g e n e r a . l  i m p r e s s i o n  o f  y o u r  p o r t
a s s i g n m e n t s  i s  t h a t  t h e r e  i s  j u s t  t o o  m u c h  j u n k  t o  w o i r y  a b o u t
h a n g i n g  o n t o  t h e  M i c r : o p r o c e s s o r .  R a t h e r  t h i n  m a k i n g  a l i  o f  t h o s e
a s s i g n m e n t s ,  m a k e  t w o  p o r t s  n o r m a l r y  u s e d  f o r  a l _ r  o i  t h e  m i s c .
a p p r i c a t i o n s .  A n y o n e  i n t e n d i n g  t o  h a n g  a l l  t h o s e  t h i n g s  o n t o  a
m i c r o p r o c e s s o r  i s n ' t  g o i n g  t o  t a k e  t h e  s r i g h t e s t  n o t i c 6  o f  y o u r
a s s i g n m e n t .  T h e  i m p o r t a n t  i t e m s  s h o u l d  r e c e i v e  t h e  p e r m a n e n t
a s s i g n m e n t s .

T h e  d e v i c e s  r e q u i r i n g  p e r m a n e n t  a s s i g n m e n t  w o u l d  b e :
1 )  f n p u t  k e y b o a r d  -  A S C I I ,  7  b i t s  c a p a b l e ,  B  b i t  f o r

s t r o b e .  I n p u t  p o r t  f l  f o r  t h i s  o n e .  I l a v e  a t  l e a s t
I0  p in  connector  to  inc lude GROUND and *5  fo r  key-
b o a r d  l o q i c .

2 )  T V  R e a d o u t .  B N C  c o n n e c t o r  f o r  v i d e o  o u t p u t .  p o r t  6
o u t p u t  i s  i n t e r n a r l y  c o n n e c t e d  t o  t h e  s e r f - c o n t a i n e d
T V  R e a d o u t  b o a r d .

r )

2 )

3 )

3 )  C a s s e t t e  i n p u t  a n d  o u t p u t .  I n p u t  p o r t  I  b i t
O u t p u t  P o r t  I  b i t  I  r e q u i r e d .  S e r i a l i z e  a n d
i a l i z e  u n d e r  s o f t w a r e  c o n t r o l .

4 )  T e l e t y p e  -  I f  s e r i a l ,  t h e n  s h a r e  p o r t  I  w i t h
I f  p a r a l l e l ,  t h e n  p o r t  2  i n p u t  a n d  o u t p u t .

ff and
d e s e r -

c a s s e t t e



5 )  C a l c u l - a t o r  i n t e r f a c e  -  s e e  b e l o w

6 )  M i s c .  f / O  c a n  b e  r a n d o m l y  a s s i g n e d  t o  P o r t s  3  &  4 .

7 )  G r a p h i c s  o p e r a t i o n s  ( O s c i l l o s c o p e ,  T V  V e c t o r r / R a s t e r
G r a p h i c  G e n e r a t o r  ( I ' m  d e s i g n i n g  o n e )  e t c . )  o n  p o r t
5  r / O .  W o u l d  s u g g e s t  f o r g e t t i n g  t h e  s t r i n g  &  p o t
t a b l e t .  ( I ' 1 1  a l s o  b e  d e s i g n i n g  a  T V  R a s t e r  d r i v e n
l i g h t  p e n  t o  b e  i n t e r f a c e d  t o  t h e  m i c r o p r o c e s s o r  a n d
a m a t e u r  S S T V .

I n  g e n e r a l ,  f o r g e t  t h a t  p a p e r  t a p e  j u n k .  U s e  c a s s e t t e s .  I t s
n e a t e r ,  c h e a p e r ,  q u i e t e r ,  a n d  s i m p l e r .

I  u s e d  t o  r e p a i r  I B M  k e y p u n c h e s .  S t a y  a m a y  f r o m  t h a t  j u n k  t o o .

T h e  c a l c u l a t o r  i n t e r f a c e  d e s i g n  h a s  t w o  d i r e c t i o n s .  T h e  s i m p l e ,
p r e s e n t  d i r e c t i o n ,  u s e s  a n  $ B  R a d i o  S h a c k  5 0 L 2  c a l - c u l a t o r  c h i p  &
a b o u t  a n o t h e r  $ 1 0  o f  m i s c .  f C ' s  f o r  a  f o u r  f u n c t i o n ,  1 2  d i g i t
f i x e d  d e c i m a l  r e a d o u t .  T h e  i n t e r f a c e  t o  t h e  m i c r o p r o c e s s o r  w i l l
r e q u i r e  o n e  i n p u t  p o r t  ( p o r t  6 )  f o r  e n c o d i n g  t h e  1 2  d i q i t  d i s p l a y
b a c k  t o  t h e  m i c r o p r o c e s s o r .  T h e  1 5  k e y s  w i l I  b e  e l e c t r o n i c a l l y
a c t u a t e d  b y  u s i n g  t h e  O u t  8  -  O u t  2 2  m o m e n t a r y  c o m m a n d .  T h e  O u t  2 3
i s  r e s e r v e d  f o r  s p e c i a l  r e s e t / f u n c t i o n s .  T h e  c a l c u l a t o r  c h i p  w i I I
b e  s y n c r o n i z e d  w i t h  t h e  C P U ! s  c l o c k  @  a  l M h z  p o i n t  d i v i d e d  b y  2 4
a n d  p u l s e  e n c o d e d  f o r  p r o p e r  o p e r a t i o n .  T h e  i n t e r f a c e  w i l l  b e
s o f t w a r e  d r i v e n .

A  s e c o n d  c a l c u l a t o r  i n t e r f a c e  u s e s  a n  I C  f r o m  M o s t e k  f o r  $ 2 7 . 5 0
w h i c h  r o u g h l y  d u p l i c a t e s  t h e  f u n c t i o n s  o f  t h e  S R - 5 0 .  I  d o n ' t  h a v e
t h e  s p e c s  y e t ,  b u t  D o n  P a r k s  o f  N o r t h  C a r o l i n a  h a s  o r d e r e d  1 0  o f
t h e  c h i p s  a n d  i s  s e n d i n g  m e  t h e  s p e c s .  D o n  h a s  h a d r  a  3  c h i p
c a l c u l a t o r  i n t e r f a c e d  t o  h i s  o r i g i n a l  d e s i g n  8 0 0 8  m i c r o p r o c e s s o r
f o r  p e r h a p s  a  y e a r  o r  s o .  D o n ,  b e i n g  t r i c k y ,  a s s i g n e d  t h e  c a l c u -
l a t o r  c h i p s  m e m o r y  a d d r e s s e s  a n d  t r e a t s  t h e  o u t p u t  l i k e  m e m o r y
o u t p u t s .  T h e  c a l c u l a t o r  c h i p s  a r e  l i k e  R O M r s .

I  g o t  m y  M a r t i n  R e s e a r c h  b o o k s  y e s t e r d a y .  T h e  c i r c u i t s  a r e  g r e a t ,
b u t  t h o s e  r : e d  p a g e s  m a k e  t h e  l o u s i e s t  b o o k s  I  h a v e  e v e r  s e e n .
I  a s s u m e  t h a t  t h e y  a r e  s u p p o s e d  t o  e l i m i n a t e  c o p i e s  b e i n g  m a d e ,
b u t  m o s t  c o p y i n g  m a c h i n e s  w i t h  v a r i a b l e  l i g h t  s e n s i t i v i t y  c o n t r o l s
s h o u l d  b e  a b l e  t o  e a s i l y  r e p r o d u c e  t h e  c o p y .  f  w o u l d  r e c o m m e n d
t h e  b o o k  o n l y  t o  t h o s e  w i l l i n g  t o  s u f f e r  s e v e r e  e y e  s t r a i n  a n d
p o s s e s s i n g  a  s o l i d  e n g i n e e r i n g  d e s i g n  b a c k g r o u n d .

I

K e e p  o n  s o l r J  e r  i n  '  ,

l ) r .  Robe r r  Sud ing  wN l  U l )
l7( l  So.  Queen Street

I  akrwood, (  o lo t l { )226

D r .  R o b e r t  S u d i n q



TYCHON, lncorporated, P.O. Box 242, Blacksburg, VA. 24060
7ea gfi geee

February 3, 1975

Dr.  RoberE Suding
370  S .  Queen  S t ree t
Lakewood, CO 80226

Dear  Bob ,

Thank  you  fo r  you r  l e t t e r .  I t  was  good  to  hea r  f r om you .  I rm
real ly  looking fontrard to receiv ing the in format ion f rom the
Dig i ta l  Group and I  appreciate your  sending a complete d iagram
for  the casset te in ter face.  I  hope that  we can t ry  i t  out  very
soon.  I , ' Ie  have used a commercia l  d ig i ta l  casset te unl t  f rom MFE
in New Hampshire and i t  works very we1l .  Or ig inal  cost  is  about
$500,  but  we got  a demo uni t  for  about  $150.  I  th ink an
inexpensive bulk s torage device wi l l  be extremely usefu l  on any
microcomputer  system.

tJe have designed a calculator  in ter face and Radio-Electronics
has the ar t ic le  a l l  ready to go.  I r11 have to cal l  and f ind out
when they expect  to  publ ish i t .  I t  uses a Texas Inst ruments
T1' lS-0117 BCD calculator  ch ip and the in ter face has TTL inputs
and outputs.  Input  and output  por ts  havent t  been assigned and
the design is  f lex ib le enough so that  people wi thout  Mark-8
computers can st i1 l  use i t  wi th a PROM to bui ld  a smal1
programmable calculator .  Unfor tunate ly ,  the TMS-0117 is  not
ve ry  f as t ,  wo rs t  case  ten  d ig i t  d i v i de  i s  abou t  100  msec .
I t  is  a lso l in i ted to 10 d ig i ts  and the decimal  point  is  f ixed
wi th a jumper.  I t  s t i l l  does in teger  math very wel l  s ince the
decimal  may be ignored for  many operat i -ons.  The chip does,  however,
have some advantages,  such as inst ruct ions to increment  and
decrement counts and also to increment-to-overflow and decrement-
to-zero which are very useful for real-time clock prograruning
since the cyc le t ime of  the calculator  is  known.

While complex functions such as sine and cosine and logs can be
approximated wi th ser ies,  the programming can get  t r icky '  so I^7e
are looking at  sc ient i f ic  ca lculators as we1l .  I 've had some
exper ience wiLh the SR-50 chips,  but  Texas Inst ruments wont t  g i -ve
you any in format ion on how to hook them up,  independent  of  thei r
calculator .  We are now very j -nterested in  the MOS Technology chips
which are present  in  many of  the sc ient i f ic  ca lculators.  t r r le  feel
that  i t  might  not  be a bad idea to in ter face to a calculator  as
wel l  as just  to  the chips s ince the complete calculator  wi l l
conta in power suppl ies,  c lock,  keyboard and readout  and whi le  not

in  use wi th the computer ,  i t  can be used just  for  the calculator
funct ions.



We have a few other things coming along for microcomputers
including an inexpensive hard-copy output device for about $300.

Have you seen the MITS Altair 8800 computer based upon the
Intel  8080 chip? We have seen one and we arentt  real ly very
irnpressed with it. I think that it was a catch-up job and it
r^rasntt  completely f in ished when publ ished by Popular Electronics.
I  hope that any amateurs take a good look at i t  s ince i t  is di f f icul t
to lnterface to and di f f icul- t  to develop addit ional boards for i t
in i ts present conf igurat ion.

Let rne know what your thoughts are on calculator interfaces as well
as other devices for the Mark-8. I rm sorry that no one has looked
into the Hewlett-Packard interface scheme which may eventually become
an ANSI standard, as well as asynchronous serial interfacing.

Is there any chance that you will be traveling within the
next few months. I  rm headed to the Pit tsburg Conference in
Cleveland, OH in March, the IEEE show in NYC in April, the ISA
conference in AL in urid-April, and COMPCON (Washington, DC) and
possibly Wescon in Septernber.  Let me know i f  our paths wi l l
cross so that r,re can get together and talk.

Thanks for your interest.

Sincerely ,

an A. Titus

{*** )t4t1d4, y ut4"* 4 6w rur"Tus-onJ



CABRILLO COMPUTER CEAITER
, { 350  CONSTELTATTON ROAD LCMPOC,  CA ] |FORNtA  93436  (805 )  731_3501

February  / ,  L975

Riche , rd  C .  Bemis
The  D ig i t a l ^Group
r - . u .  t r ox  o )<6
Denve r ,  Co lo rado  80206

Dear  R icha rd :
Thanks  f o r  keep ing  me  up  t o  da te  on  you r  g roup t s  ac t i v i t i e s .

Look t s  l i ke  D r .  Sud ing t s  p roduc t i v i t y  con t i nues  t o  be  phenomena l .
I  tm  f i na l l y  conv inced  tha t  a  ca l cu la to r  i n te r face  r v i l l  save  enough
memory to  make i t  wor thr+hi1e.

The  nex t  copy  o f  t he  news l -e t te r  w i l l  be  ou t  i n  abou t  two  weeks
o r  l ess .  A  f r i end  o i  m ine ,  John  C ra ig r  p resen tLy  w i t h  Va : : j an  Da ta
l ' { ach ines ,  w ro te  ha } f  o f  i t  and  f  have  t he  o the r  ha l f  t o  f i n i sh  up .
Vr le  have an enormous amount  o i  in f 'ormat ion to  inc lude.  Iv lost  notable
a re  D r ,  Sud ing t s  casse t t e  and  TVT  and  Bob  Cook t s  o f f e r  o1 'CREED te l e -
t ype  un i t s .  f  t h ink  you r  peopJ .e  w i l l  be  ve ry  impressed  by  tha t  o t  f e r .

I ?ve  b ren  t r y i ng  t o  dec ide  r , r r ha t  t o  do  on  f u tu re  news le t t e r s .
Lo t s  o l  poss ib i l i t i e s  have  opened  up  bu t  f  tm  nc i tw i l l i ng  t o  gamb le
away  the  i n te res ts  o f  t he  g roup  on  any  o f  t hem so  p resen t  p lans  a re
to  con t i nue  do ing  exac t l y  wha t ,  we  have  been  do ing  (w i th  o f f se t  p r i n t -
i ng  o r  a t  l - eas t  an  improved  fo rm o l  p r i n t i ng )  J ' o r  t he  nex t  6  i ssues
(an  i s sue  eve ry  l  t o  2  mon ths )  f o r  a  f ee  o f  $5 .00 .  Tha t  shou l -d  g i ve
us  an  amp le  amoun t  t o  work  w i th  to  dove r  pos tage  and  p r i n t i ng .  I  t d
l - i ke  to  have  a  l i t t l e  l e f t  ove r  i f  poss ib l -e  to  bu l r  some ex t ra  good ies
fo r  t he  compu te r  cen te r  t o  t r y  t o  compensa te  the  advanced  s tucen ts
tha t  have  he lped  make  the  who le  th ing  poss ib le .  Judg ing  f rom the
gene rous  dona t i ons  t ha t  have  been  sen t ,  I  don r t  t h i nk  pa r t i c i pan t s
w i l - l  be  too  upse t  by  tha t  cha rge .

f  r vou ld  rea11y  app rec ia te  i t  i f  you  o r  someone  in  the  D ig i t a l
Group woul -d prepare a few pages of  mater ia l  summar iz ing what  the
g roup  i s  do ing  and  how you  go t  t oge the r .  I t  i s  ve ry  d i J ' f i cu l t  f o r
ma  t ^  f r . . r r  t n  o i ece  t oge the r  you r  ac t i v i t i e s  and  do  j us t i ce  t o  a l l  o fv v  v L  J  v v  l

them.  \ ' /e  now have the  D ig i t 'a1  Group,  a  Ch icago Group,  and a  Wash ing ton
DC group,  an : r  exc i t ing  th ings  are  haopen ing  w i th in  a l l  o f  them.

Thanks  aga in  fo r  the  in fo rmat ion .  P l -ease cont inue to  keep me
posted regardin,q what is gcl ing on.
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