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' TOPICS THIS MONTH 

Ray Boaz continues the discussion of multiplexed displays for microcomputer 
systems. This month he describes a hexadecimal readout that will be of 
interest to anyone considering the design or modernization of a display. 

Up to the minute news is provided by Pete Cornell's coverage of the 
cassette standard proposed at the recent BYTE symposium. No doubt we 
will see plenty of discussion about this standard in the immediate future. 
Pete has the basic data for us in his article. 

An original pot position digitizing idea is presented by John Schulein in 
the Data File section. Try it for converting potentiometer positional 
data to digital data for your programs. 

CLUB MEETING NOVEMBER 12, 1975 

Equipment demonstrations at this meeting of 1) TV Dazzler manufactured by 
CROMEMCO, One First Street, Los Altos, CA 94022, 2) Video Display Module 
manufactured by Processor Technology Company, 2465 Fourth Street, Berkeley, 
CA 94710, and 3) IMSAI 8080 System manufactured by IMS Associated Inc., 
1922 Republic Avenue, San Leandro, CA 94577. If you missed the demonstrations 
or don't have complete details on these items you may want to write the 
manufacturers. Mention that you read about them in the HOMEBREW COMPUTER 
CLUB NEWSLETTER. 

PTC donated a four position expansion board (for an Altair) with four PC 
card edge connectors to the club'to be raffled off. Dan Sokol donated an 
8080 CPU IC to the raffle. Two tickets were drawn and the first winner got 
his pick of the two items (he took the 8080) and the second winner got the 
expansion board. Tickets were sold for 25@ apeice and the raffle netted 
around $40 which will be used to pay for the newsletter printing and mailing. 

Bob Marsh (PTC) spoke of the happenings at the cassette tape standards 
meeting attended by most of the manufacturers involved with the "home brew" 
hobbyist computer market. Full coverage of this meeting will be described 
in an upcoming article in BYTE magazine. 

Steve Dompier moderated this meeting in the absence of Lee Felsenstein. 

CLUB MEETING NOVEMBER 26, 1975 

About 130 people were on hand for this meeting and lots of information 
was exchanged by the group. 

I 
Marty Spergle announced the M&R ENTERPRISES modem Penny Whistle 103 should 
be available for club members by the end of December. Marty also told us 
that Tom Pittman is heading the M&R ENTERPRISES' software department. Tom, 
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INTELLIGENT DISPLAY FOR MICROCOMPUTERS (Continued) - Ray Boaz 

Newsletter #8 l a s t  month presented the theory of a multiplexed display useful  fo r  
microcomputer systems with an oc t a l  readout of 16 address b i t s  and 8 data b i t s .  This 
month a hexadecimal readout i s  described fo r  the same type of microcomputer. The one 
most in te res t ing  point  i s  how s imilar  they are .  But, a l l  multiplexed display systems 
a re  bas ica l ly  t h i s  configuration. The oc t a l  c i r c u i t  presented l a s t  month i s  a "real" 
c i r c u i t ,  it works as  shown. Fine d e t a i l s  such a s  pin  numbers, Vcc and ground connec- 
t ions ,  and very important power decoupling was not put on the  logic  diagram, but  t h i s  
information i s  a l l  avai lable  from the  I C  Data Sheets. Likewise, t h i s  type of informa- 
t ion  i s  not included on the  hex c i r c u i t  e i t he r .  This i s  not  a "construction plan," 
only a technique of how i t  r ea l l y  can be done. Oh well ,  enough of t ha t  -- on to  the 
hex c i r c u i t .  

The same o s c i l l a t o r  as  i n  the oc t a l  c i r c u i t  i s  shown here but l i ke ly  can be l e f t  
out s ince  the microcomputer should have a clock t ha t  may be used. A 7492 i s  used on 
the counter s ince  it has a divide by 6 counter i n  it. NOTE tha t  the B-C-D outputs 
a r e  re-labeled A-B-C. The A f l i p - f l op  i s  no t  used. The relabeled A-B-C a r e  connected 
t o  the A-B-C inputs on a l l  the data muxes and the d i g i t  decoder. Only s ix  inputs 
of the data muxes and s ix  outputs of the d i g i t  decoder a re  used since only s i x  d i g i t s  
of display a r e  required fo r  16 address and 8 data b i t s  i n  hexadecimal. Here again 
t he  counter requires no r e se t  since it divides by s ix  giving s t a t e s  0-5, the exact 
requirement. The data muxes a r e  74151 with only s ix  of the e ight  inputs used. A s  
shown i n  Table 1, the mux char t ,  the number of b i t s  map exactly t o  the data inputs. 
No specia l  decoding i s  required a s  i n  the  oc t a l  c i r c u i t .  The 7442, one of ten 
decoders, has input D grounded s ince  it should always be low. Due t o  the type of 
segment decoder/driver (D/D) used the d i g i t  enable l i ne s  must be high and supply 
current  f o r  seven segments. Transis tor  switches a r e  used t o  do t h i s .  The act ive  
low output of the  7442 turns  on a t r ans i s t o r  which supplies the  high leve l  and current  
required. The pull-up r e s i s t o r  on the d i g i t  decoder output l i n e s  insure the off 
t r ans i s t o r s  a r e  indeed r ea l l y  off .  The segment D / D  i s  a Fairchild 9370, which i s  an 
ac t ive  low, open-collector output, hexadecimal decoderldriver able t o  sink * 25 mAmp/ 
output. It decodes hex numbers 0-9, A, b y  C ,  d ,  E ,  and F. Since i t  i s  ac t ive  low, 
it can only dr ive  common anode readouts; therefore,  the  requirement of the  t rans i s -  
t o r  switch discussed e a r l i e r .  The r e s i s t o r s  i n  s e r i e s  with the segment D/D output 
l i ne s  a r e  used fo r  current  l imi t ing and s e t  the brightness of the display. Segment 
D I D  output l i n e s  connect t o  like-segment inputs on each d i g i t ,  a-a,  b-b, ..., f - f ,  and 
g-g. The 9370 enable l i n e  (E) must be grounded f o r  multiplexed operation. A l l  t h a t ' s  
l e f t  i s  the LED readouts. They simply l i g h t  up a s  they a r e  turned on by the  d i g i t  and 
segment enab le - l ines .  

Figure 1 i s  a comparison between the  common cathode type LED d i g i t  of the  oc t a l  
c i r c u i t  and the common anode type LED d i g i t  described here. Shown i s  one output of 
the 7448 going t o  one segment of the  d i g i t  and one open co l lec to r  output of the  
74145. When tha t  segment of t ha t  d i g i t  i s  on the current  determined by R l i gh t s  
. that  diode. The 7448 i s  ac t ive  high; tha t  i s ,  when the  output i s  high, the LED i s  
forward biased and on; when the output i s  low, the t r ans i s t o r  i s  a low impedance 
path t o  ground and it sinks current  away from the LED, thereby keeping i t  turned off .  
The common anode c i r c u i t  shows one 2N5139 d i g i t  switch and one 9370 segment output. 
When t h a t  d i g i t  and t ha t  segment a r e  t o  be on the  9370 output goes low, the 2N5139 
i s  turned on by t he  7442 output going low, and the LED l i g h t s  up t o  a brightness 
determined by the  current  passed by r e s i s t o r  R. 

Next month's newsletter  w i l l  conclude t h i s  s e r i e s  on display multiplexing. To be 
presented then i s  a switch se lectable  octal lhex display which requires only nine 
IC's and nine LED d ig i t s .  





THE NEW CASSETTE INTERFACE PROPOSED AT THE BYTE SYMPOSIUM - Pete  Cornel l  

What fol lows is  a  summary of  information s e n t  by Harold A .  Mauch of Pronet ics  
Corp., Box 28582, Dal las ,  TX 75228. The source document i s  a v a i l a b l e  from t h e  club 
l i b r a r i a n ,  Gordon French, 325-4209. This i s  a  b e s t  e f f o r t ,  bu t  no t  guaranteed t o  be 
e r r o r  f r e e :  
1) A Mark (Logic One) i s  e i g h t  cyc les  of  2400 Hertz .  
2) A Space (Logic Zero) i s  f o u r  cyc les  of  1200 Hertz .  
3) A recorded cha rac t e r  w i l l  c o n s i s t  o f  a  Space ( s t a r t )  b i t ,  e i g h t  da t a  b i t s ,  and 
two o r  more concluding Mark (s top)  b i t s .  - 
4) The e i g h t  d a t a  b i t s  a r e  organized l e a s t  s i g n i f i c a n t  b i t  f i r s t  and concluding wi th  
with p a r i t y  i f  app l i cab le .  
5) A l l  b i t s  no t  s p e c i f i c a l l y  conta in ing  information w i l l  b e  Mark b i t s  ( fo r  example: 
t h e  unusedbi t swhen exchanging 5 - l eve l  coded informat ion) .  
6) The non-information i n t e r v a l  between cha rac t e r s  w i l l  b e  Mark b i t s .  Va r i a t ion  i n  
t h e  number of f i l l  b i t s  r e f l e c t s  t h e  d a t a  r a t e .  
RATIONALE: 
Bandwidth: C h a r a c t e r i s t i c s  o f  many low c o s t  c a s s e t t e  r eco rde r s  l i m i t  acceptab le  
performance t o  t h e  300 - 3000 Hertz range. Outside t h i s  range amplitude r o l l - o f f  and 
phase s h i f t  may be unacceptable .  
Modulation: The proposed method i s  s e l f - c lock ing  and i s  t o l e r a n t  of speed v a r i a t i o n  
i n  excess of 2 30%, more than  adequate f o r  even t h e  cheapest recorders .  The cons tan t  
presence of  e i t h e r  2400 o r  1200 Hertz keeps t h e  r e c o r d e r ' s  AGC c i r c u i t  happy. 
Mark: Since t h e  marking s t a t e  precondi t ions  t h e  S t a r t  b i t  synchronizat ion,  it should 
be unambiguous with regard  t o  b i t  c e l l  framing. Se l ec t ing  the  h igher  of t h e  two 
modulation f requencies  f o r  t h e  Mark s t a t e  provides t h i s  condi t ion .  
Redundancy: The redundancy of  mu l t ip l e  cyc l e s  p e r  b i t  permi ts  analog o r  d i g i t a l  
i n t e g r a t i o n  and t h e  r e s u l t i n g  lower e r r o r  r a t e  i n  t h e  presence of an adverse 
environment. 
CIRCUIT: P rone t i c s '  schematics a r e  reproduced he re  without  a  d e s c r i p t i o n  of c i r c u i t  
func t ion .  I t  i s  a  touched-up n t h  genera t ion  copy. Hope it reads .  They claim t h a t  
e r r o r  r a t e s  a t  300 baud us ing  computer grade t apes  a r e  l e s s  than  one i n  l o 7  us ing  
t h i s  c i r c u i t .  My guess i s  t h a t  s u b s t a n t i a l l y  s i m i l a r  performance could be had wi th  
a  s impler  and l e s s  expensive design.  (Why CMOS?) Any inpu t  on a  b e t t e r  c i r c u i t ,  
i n t e r f a c e ,  sof tware o r  o t h e r  c a s s e t t e  s t u f f  may be addressed t o  me, Pe te  Corne l l ,  
Box 714, 94022. P rone t i c s  p rope r ly  notes  t h a t  c a s s e t t e  q u a l i t y  has more e f f e c t  on 
e r r o r  performance than  r eco rde r  q u a l i t y .  Recommended reading:  Don Lancas te r ' s  
S e r i a l  I n t e r f a c e  a r t i c l e  i n  BYTE #1. I hope t h i s  s tandard  ca tches  on. I b e l i e v e  
i t ' s  good and p lan  t o  use  it.  

MARK SPACE MARK 

RECORDED WAVEFORM 

DOUBLE EDGE PULSE 
FORMER 

ONE-SHOT OUTPUT 

RECOVERED DATA 

SYNCHRONIZATION 
PULSE 

RECOVERED CLOCK 





(continued from page I) 

as you may know, maintains the HOMEBREW COMPUTER CLUB NEWSLETTER mailing 
list on his home computer system. 

I The TV Dazzler system design has been frozen for several weeks now and 
the goal for the first shipments is set for December 15th. A club dis- 
count will be available if 50 people get together to buy these units. 
Someone needs to handle this. 

Computer stores are opening. The BYTE SHOP, 1061 El Camino Real, Mountain 
View, CA will open December 8, 1975 with the complete MITS line. Another 
store (different management) will open in Berkeley but we don't have details. 

Gordon French is using the INTEL floating point package on his 8008 system 
with excellent results. 

I 
I , CALL COMPUTER reports 34 members currently using the K200 account (last 

months newsletter has details on the K200 account). Also, CALL COMPUTER 
has a new addition, aDATA GENERAL ECLIPSE C300 with many new capabilities 
beyond those previously available. 

HOLIDAY CLUB MEETING SCHEDULE 

The next club meeting is December 10, 1975 at Stanford Linear Accelerator 
Center, Menlo Park, CA. No club meeting will be held December 24, 1975. 
Meetings will resume again on January 7, 1976 and follow the regular two 
week schedule. Meetings begin at 7PM and continue to about 10PM. Ask 
the guard for directions to the meeting room. 

BULLETIN BOARD - Club Members 

STAN ROSENFELD - ~ a i n  interest is in educational use of computers. My 
first project is to tie into a 360 running APLSV. Need MODEM, EBCDIC 
adapter, keyboard, and (solenoid?) driver for my IBM non-selectric type- 
writer. Telephone 255 4076 San Jose - 6570 Dartmoor Wy., San Jose, CA 95129 
PLEASE HELP - I'm a student at Foothill High School in Pleasanton. I'm 
President of a club at our school and I'm interested in trying to form a 
club in our area, but I can't do it alone. I'm looking for anyone who 
would be interested in helping me form it. The club would be for anyone 
interested in com~.zters, electronics, et al. Contact Paul Holbrook, 
6104 Crater Lake Ct.,Pleasanton, CA 94566 or telephone (415) 462 3816 
between 5 - 9PM. 

ALTAIR BOARDS - Assembled and workings CPU board $200; 1K memory board 
with 256 bytes $20; FRONT PANEL connected to a MOTHER BOARD and 2 connectors 
$125. All boards $325. Ken McGinnis, Box 2078, San Mateo, CA 94401 
Telephone 342 0115. 

CONSULTANTS - PATCA, the Professional and Technical Consultants Association 
is a non-profit association of independent professionals who have joined 

1 in a common effort to promote our chosen way of life. We operate a Re- 
ferral Service (free to potential clients) on behalf of our members. ~f 
you would like more information, membership forms etc., telephone PATCA 
(415) 961 1155, 2680 Bayshore Frontage Rd., ~ountain view, CA 94043 

i 
EXCHANGE - Seek to exchange newsletters and technical data with organ- 
izations or individuals with similar interests. BIT USERS ASSOCIATION, 
RESOURCE ACCESS CENTER, 3010 4th Ave. Sodth, Minneapolis, Minnesota 55408 



POT POSITION DIGITIZING IDEA - John M. Schulein 

A scheme t o  convert t h e  pos i t ion  of a potentiometer arm i n t o  a d i g i t a l  

va lue  using a cheap commonly a v a i l a b l e  t imer  I C  ( ~ ~ 5 5 5 )  and a few by tes  

of program i n  an 8008/8080 pP system is shown in Figure 1. The software 

is  organized as a subroutine and uses t h e  f l a g s  and t h e  A & B r e g i s t e r s .  

The NE555 is  t r iggered  by t h e  OUT TRIGGHi i n s t r u c t i o n  and then t h e p  

monitors t h e  output  p in  of t h e  NE555 Fn a loop t h a t  increments t h e  B 

r e g i s t e r .  When t h e  NE555 t imes out ,  t h e  program e x i t s  from t h e  subrout ine  

and t h e  B r e g i s t e r  conta ins  a d i g i t a l  representa t ion  of t h e  pot  pos i t ion .  

The hardware and software shown i n  Figure 1 was run on an 8008 system 

with a 2.5 ps clock and t h e  B r e g i s t e r  d i g i t a l  output var ied  from 2 t o  65 

H e x .  The values of t h e  pot  and/or t h e  timing capac i to r  can b e  modified 

( s e e  t h e  NE555 da ta  shee t )  t o  s u i t  your p rocessor f s  speed and t h e  des i red  

range of t h e  d i g i t i z e d  output.  

Figure 1 

Pot Posi t ion Dini t iz ing Idea 

Hardware Sof Ware 
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WOTES: 1. Software w r i t t e n  a s  a subrout ine  f o r  t h e  8008/8080 microprocessors 
2. The f l a g s  and r e g i s t e r s  A & B a r e  af fec ted  b y  t h e  subroutine. 
3. Register  B conta ins  t h e  pot  pos i t ion  on e x i t .  
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