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MAILING ADDRESS 

Mail for the club newsletter may be sent to Post Office Box 626, 
Mountain View, CA 94040. The.previous Menlo Park address will be 
checked for a resonable time since it has appeared in several publications. 

HARDWARE - Meeting September 17, 1975 
The meeting on the 17th was another exciting one with plenty of hard- 
ware on display. Included were several Micro-68 units from Electronic 
Product Associates, Inc., 1157 Vega Street, San Diego, CA 92110. 
Weatherford is the distributor. This is a neat microprocessor 
primarily for training, prototype, and system design uses. The SPHERE 
group took time out from Wescon and demonstrated their equipment at 
the meeting. Along with their SPHERE 1 computer system they demonstrated 
a very impressive color graphics display. For more information contact 
SPHERE Corp., 791 South 500 West, Bountiful, Utah 84010. We received 
a first look at a system due soon from M&R Enterprises, Post Office 
Box 1011, Sunnyvale, CA 94088. Perhaps Marty Spergle will give us 
More details soon. Ken McGinnis had his repackaged ALTAIR set up. 
He used a Cybercom case very effectively. Another computer system 
called JOLT was demonstrated by Lynn B. Smith, Microcomputer Associates 
Inc., 10440 North Tantau Avenue, Cupertino, CA 95014. Lynn put the 
final touch to the meeting by selecting a name from member address 
cards turned in during the meeting and giving away a JOLT kit. Dan 
Wallace was the winner. This kit will be delivered at the next 
meeting. With activities like those described here you should plan 
to attend the club meetings and get the latest comput.er information. 

CLUB POSTER 

Scott Spencer suggests a poster that could be put up to spread the 
word about the club. This is a great idea. Now, we need a poster 
artist. Who will fill this nebd? Tell me your ideas. 

BUGBOOK I11 

Bugbook 111 is a new book that has been written to fill the gap beteween 
the microcomputer manufacturer's literature and the actual starting point 
of the potential present day microcomputer users and designers. ~t has 
microcomputer interfacing experiments using the Mark 80, an 8080 system, 
and is published by E and L Instruments, 61 First Street, Derby, Conn. 
06418. It is available for $14.95. The authors Peter R. Rony, David G. 
Larson, and Jonathan A. Titus have created an excellent book that will 
delight the experimenter, teacher, and hobbyist. 



TRI-STATE BUSSING - Ray Boaz 
j .  

A Tri-State (TSL) gate i s  the most useful  device i n  any bus-structured 
system. However, l i t t l e  or no explanation i s  given as  t o  what a TSL gate i s  
or  how i t  operates. I want to  bas ical ly  t a l k  about the TSL gate i n  r e l a t i on  
t o  i t s  place i n  a microprocessor system i n  terms we a l l  can keep up with. 
Few systems with more than a l imited number of "chips" can do without TSL on 
t h e i r  bus l ines .  Some use open-col.lector TTL, but t h i s  i s  no replacement f o r  
TSL. To appreciate t h i s  advance (TSL) i n  technology we must review the use of 
d iode- t ransis tor  logic  (DTL) and t r ans i s t o r - t r ans i s t o r  log ic  (TTL) i n  logic  
systems of a bus-structured archi tecture .  

The DTL gate output c i r c u i t  consis ts  of a t r ans i s t o r  amplif ier  and a 
passive pull-up r e s i s t o r  t o  Vcc as  shown i n  Fig. 1. This i s  equivalent t o  the 
switch c i r c u i t  of Fig. 2 .  

I n  a bus system the outputs are  connected together to  form a multisource d r iver  
a s  shown i n  Fig. 3 (along with i t s  switch equivalent).  This type of connection 
i s  ca l led a wired-or function, which i s  rea l ly  misleading because it does an AND 
function ( a l l  outputs 'connected must be t r ue  f o r  a high level) .  However, i t  
resul ted i n  a considerable savings of logic  and was widely used. A more u s e h l  
term f o r  "wire-or" connections i s  collector-dot and w i l l  be used here. There i s  
a l im i t  t o  the number of outputs/ inputs (loading) t ha t  could be used by col lector-  
dot t ing due to  the  para l l e l ing  of co l lec to r  r e s i s t o r s  and thus the g rea te r  current  
through the t r ans i s t o r  turned on. BUT, i t  was not a des t ruct ive  technique. Then 
along came TTL. 

Bussing TTL presented a r e a l  problem due t o  the t r ans i s t o r  replacement f o r  
the r e s i s t o r  i n  DTL making a switch o r  active pull-up t o  Vcc. The output c i r c u i t  
and i t s  switch equal a re  shown i n  Fig. 4. The problem here i s  t ha t  Q 1  ALWAYS has 
e i t h e r  42 or  43 t u n e d  on. Therefore, i n  ~ i g .  5, i f  Q1 i s  on and 44 i s  o f f ,  
there i s  essen t ia l ly  a shor t  c i r c u i t  from Vcc t o  ground as  shown by the  current  
path. 



This r e s u l t s  i n  the  des t ruc t ion  of one o r  both of the gates .  For t h i s  reason, 
standard TTL cannot be used f o r  bussing. Open-collector TTL seemed t o  be the 
answer; these gates  can be used much l i k e  DTL. As a mat ter  of f a c t ,  too much 
l i k e  DTL, Fig. 6, shows how we go back almost a generat ion t o  "near" DTL oper- 
a t i o n  and over three  times slower r a t e s  than standard TTL. 
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But advance we must--along came TSL. 
TSL is  the good guy f o r  bussing. Fig. 7 shows the simplif ied schematic 

f o r  a TSL gate  with i t s  a c t i v e  low, overriding control  input .  Fig. 7 a l s o  shows 
a standard TTL f o r  comparison. 

Our PcrT 

The actual  operation of the  ga te  a s  a t r i - s t a t e  device i s  made possible by the 
addi t ion  of 45 (Darlington t r a n s i s t o r  f o r  g rea te r  high l e v e l  d r ive ) ,  Q6 (control  
input  t r a n s i s t o r ) ,  R1, and D l .  The control  input  e i t h e r  enables the  output o r  it 
d i sab les  it. When a high l eve l  i s  applied t o  the control  input  46 turns  on and 
d i sab les  the input  by pu l l ing  the  emi t t e r  of Q1 low. D l  i s  now forward biased 
holding the base of 45 low, which i n  tu rn  holds 43 o f f .  44 i s  held o f f  by the  
low l e v e l  a t  the  emi t t e r  of 42. So, both 43 and 44 a r e  turned off  and the output 
i s  a f l o a t i n g  high-impedance. This "looks l i k e  i t  has been disconnected from the  
bus and represents  only a 40 microhp.  load (leakage current  a t  both high and low 
levels) .  This  i s  the  hi-Z s t a t e .  A very important f a c t o r  i s  t h a t  t h e  control  
input  "f loats" t o  a high l e v e l  i f  no l i n e  is  connected t o  it. Since t h i s  i s  an 
a c t i v e  low input ,  when the  control  i s  low, the  gate  operates a s  a normal standard 
TI'L gate. 

This i s  a s impl i f ied  explanation of how a TSL gate  operates and i n  no way 
i s  intended t o  represent  the  a c t u a l  de ta i l ed  operat ion of "A" p a r t i c u l a r  TSL 
in tegra ted  c i r c u i t .  Any schematic representa t ion of a TSL gate  i n  a manufacturer's 
da ta  book w i l l  d i f f e r  from t h i s  "typical"  gate. 



However, the  operat ion i s  v a l i d  and described. The TSL design not  only allows 
g r e a t  bussing c a p a b i l i t i e s  bu t  a l s o  provides many s ide  advantages including the  
speed of standard TTL, b e t t e r  noise  innrmnity, h igher  d r ive  capab i l i ty ,  f a s t e r  
bus switching times, and s m e  nea t  p ro tec t ive  fea tures .  

The dr ive  c a p a b i l i t y  of a gate  simply amounts t o  how much and how f a s t  current  
can be moved, and a l l  log ic  famil ies  a r e  r a t t e d  a s  t o  t h e i r  sourcing and sinking 
c a p a c i l i t i e s .  By t h i s  w e  determine how many inputs  can be hung on an output ,  how 
much l i n e  o r  cable can be driven,  and what you have t o  do t o  i n t e r f a c e  other l o g i c  
famil ies  o r  types of  c i r c u i t s .  TSL can source 5.2 m i l l i h p .  a t  2.4 Volts--13 times 
b e t t e r  than TTL--allowing up t o  128 TSL col lec tor-dots  t o  d r ive  3 standard TTL 
inputs.  TSL has  a t  l e a s t  10 times the  l i n e  dr iv ing capab i l i ty  of TTL. A l l  t h i s  
a t  standard TTL speeds. 

The main p ro tec t ive  advantage of TSL i s . t h a t  the outputs  a r e  se l f -protec ted  
from shor t s  t o  ground o r  overvoltage ( t o  VCC max). The output goes t o  i t s  Hi -Z  
s t a t e  with no input  on t h e  control ,  which i s  good and bad. Good, i n  t h a t  it may 
not  i n t e r f e r e  with sane operat ions but  bad i n  t h a t  it  may be a bear t o  f ind  i n  
troubleshooting TSL l i n e s .  

The advancement of technology i n  t h e  bus-system a rch i t ec tu re  has taken us  
from DTL wired-or t o  TTL open-collector t o  the  TSL family which gives us  a l l  the  
advantages of non-bussed l ines .  This i s  not  the  end; bu t  t o  da te  TSL i s  THE 
bussing 1 ogic . 

HOBBYIST KEYBOARDS - Ken McGinnis 

Most hobbyistsknow where to get some switches and almost 
any kind will work. Like everything else some are better 
than others. For most hobbyists the reed switch is 
probably the best (less expensive than Hal effect usually 
and less "bouncew or "jitterw than contact switches). 
Less **bouncett makes the wiring and circuitry simpler and 
more reliable .- 

The advantage o f  making your own i s  t h a t  you can work on i t  and change i t  any 
t ime you wish as w e l l  as s e l f  p r ide .  No keyboard i s  EXACTLY l i k e  YOU want 
unless you design it. 

Keytops are easy t b  change. Jus t  buy a  can o f  Kry lon o r  Magic p a i n t  (Enamel 
takes longer t o  d r y  usua l l y  and may run eas ier ) .  The d i r e c t i o n s  say t o  use 
more than 1 coat. Most people t ry  t o  f i n i s h  q u i c k l y  and end up spending more 
t ime by t r y i n g  t o  cover w i t h  one coat. Then g e t  some t r a n s f e r  l e t t e r i n g  from 
the s ta t i ona ry  s tore .  One-character keys: 18-24 po in ts  

Two-character keys: 12-14 p o i n t s  
several characters ,or words: 8  po in ts  

These are easy t o  work with.. .Try i t  before  you decide against  it. Then spray 
w i t h  c l e a r  Kry lon o r  Magic. 

Encoding i s  easy w i t h  a  ROM. Espec ia l l y  if you d o n ' t  mind cu t t i ng ,  s t r i p p i n g  
and so lder ing  a  few wires. 2  ROMs are  Nat ional  : MM5740AAE (N-Key r o l l o v e r )  
MM5740AAF (2-Key r o l l o v e r ) .  N-Key means the  output  i s  t h e  same as the  most 
r e c e n t l y  depressed key even i f  the  previous key h a s n ' t  been released y e t .  
2-Key means the  output  w i l l  n o t  change u n t i l  t he  key t h a t  produced t h a t  ou tput  
i s  released. 



This l a y o u t  i s  from t h e  Nat ional  MOS book and i s  t h a t  .of an ASR33. P a i n t  some 
keys Red, ye l l ow  and b lue  w i t h  wh i te  characters and some keys White w i t h  b1ac.k 
l e t t e r s .  You need 65 keys. - I  can get  65 microswi tches ( 1  i ke new) i n  a  cage f o r  
$26.00. 

HCC G l o s s a r y . .  . . . . . . . . . memories 

B i p o l  a r  Semi c o n d u c t o r s  : "Old-s ty le"  semiconductor ma te r i a l  , high-speed, 
medium-cost, medium i n  space and power requ i red  per  c i r c u i t .  

C M O S  : Compl imentary MOS; lower power b u t  more expensive and 1  ower packinG 
dens i ty  than o rd ina ry  MOS. 

O E M  : Or ig ina l  Equipment Manufacturer 

P R O M :  Programmable ROM. A ROM i n  which the  s to red  in format ion can be a l t e red ,  
b u t  n o t  as e a s i l y  as i n  a  RAM. For example, i n  some PROM's, the  contents 
may be erased by prolonged (minutes) appl i c a t i o n  o f  u l  t r a - v i o l e t  1  i g h t ,  
and then r e - w r i t t e n  w i t h  r e l a t i v e l y  h igh  power e lec t ron i cs .  A core-memory 
vers ion was c a l l  ed the  EAROM ( E l e c t r i c a l  ly-A1 t e r a b l  e  ROM) , and used 
mu1 ti -aper ture cores. 

R A M :  Random-Access-Memory. Read and w r i t e  from o r  t o  any memory l o c a t i o n  
a t  h igh  speed. There i s  no d i f fe rence i n  the  t ime requ i red  t o  operate 
t o  o r  from any address. Core memories are  RAM'S however the  term i s  
usua l l y  used w i t h  respect  t o  semiconductor memories. 

R O M :  Read-Only-Memory. Information i s  permanently stored, and can be 
read from any l o c a t i o n  a t  h igh  speed, b u t  can never be a l t e red .  

SERIAL orDYNAMI C M E M O R I E S  : Delay 1  ines o r  t h e i r  semiconductor equivalents,  
where s to red in fo rmat ion  i s  i n s e r t e d  and propogates through the  storage 
medium, and i s  on l y  a v a i l a b l e  f o r  reading when i t  emerges a t  the  o ther  
end; i t  must then be re- inser ted,  o r  i t  w i l l  be l o s t .  

SOS:  Sil icon-On-Sapphire, a  new technique which promises h igh  speed, low 
power and h igh  packing densi ty .  

VOLATILE and NON-VOLATILE MEMORIES: The s to red  in fo rmat ion  i s  l o s t  if 
power i s  removed from a  v o l a t i l e  memory. 
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DATA TRANSMISSION SYSTB - Lee Felsenstein 

Eric Dollard, 1360 Howard St., San Francisco, Ca. 94103, is working to put together 
a huge (10 kw) data transmission system, using surplus equipment from RCA's over- 
seas station at Point Reyes, California. 

Eric needs help, since he has lots of transmitters, receivers, multiplexers, etc., 
donated (through Resource One, a non-profit corporation), but no place to put 
them. 

He already has multiple independent sideband modulators feeding a 10 kw multi-band 
transmitter, power supply and multiple channel receivers. He is dreaming of a 
vast non-profit or amateur common-carrier data system, and needs help in formulating 
the idea, as well as wrestling the hardware. 

RTTY/Computer enthusiasts should get in touch with Eric at the above address or 
leave a message at (415) 864-8063. 

BULLETIN BOARD - Club Members 

Your ALTAIR o r  s i m i l a r  s i z e  minicomputer i n  a CYBERCOM cab ine t  w i t h  i n t a c t  ca rd  
reader  $100.00. S tee l  cab ine t  f o r  12" mon i to r :  12" deep, 13" top,  14" bottom 
w i t h  p l e x i  g l  as-s f r o n t :  $16 un f in ished.  W i  11 quote a1 uminum (Anodized c l e a r  o r  
b lack  o r  un f in ished)  o r  f i n i s h e d  s t e e l  t o  your  s p e c i f i c a t i o n s .  Phi -Deck case 
w i t h  aluminum o r  s t e e l  face  p l a t e  (15.00 s i n g l e  d r i v e ,  $22.00 f o r  dual d r i v e )  
Ken McGinnis, Box 2078, San Mateo, Ca. 94401 

ALTAI  R ( system 1) i n a CYBERCOM case w i t h  panel switches: rocker- type and 
rearranged i n  2-3-3-2-3-3 fash ion  f o r  eas ie r  o c t a l  en t r y .  $424.00 o r  
t r ade  fo r  your  unassembled ALTAIR. Ken McGinnis, Box 2078, San Mateo, Ca. 94401 

ALTAIR compatible CPU boards $12.00 if pre-pay, $15.00 COD. Memories, 
2102's, 500-600n~ $2.00 each. Please pre-pay. Send name, address, 
and home phone to: Robert Baer, 921 Lincoln Ave., Palo Alto, CA. Also 
available at club meetings. 

MARK-8 1K word memory, TV typewriter, both working,$350 or best offer. 
Keyboard free. John Neves 325-1873 Palo Alto, CA. 

CLUB MEETINGS - 7F'M 

Meetings are held every two weeks at Stanford Linear Accelerator 
Center, Menlo Park, CA. Ask the guard for directions to the meeting 
location. Meeting dates are October lst, 15th, 29th, etc. Meetings 
begin at 7PM and continue to 10 or llPM. 
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