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6l ecft onic Conft ol 6 e cinologg
P.O. BOX 6

uNroN, NEW J ERSEY 07083
{2011 686-8080

s-100 BUs

JIJMP ON RESET

NEEDS NO FROIIT PANEL

ELECTRoNIC Co[TRoL TECH otocy,s 80gO CpU ts an S-l0O bus B-btt processor
board .based .on  the  8080A-mlc rop rocesso r  lC .  The  c lock  l s  c rys t i l  con t ro l l ed
ano  o rg r ta r  r y  genera ted  fo r  op t i f t um sys te i !  pe r fo rhance .  74LS2U|  bus  d r l ve rs
a re  u r tUzed  to  p rov ide  tow  pove r  w l th  h lgh  d r l ve  capab l t i t y .  WRITE i sgenera ted  on  the  boa rd  and  a  sw l t ch  se lec tab le ' JU  p i  on  Rese t  c l r cu l t  l sp rov lded  fo r  use  l n  sys tems  w l thou t  a  f ron t  pane l .  Lo "  p ro i t i "  socke ts  a rep rov lded  fo r  6 l  I  lC ' s .

SPECIF ICATIONS

xlCRoPRoCESSoR TypE: 8080A
CLoCK:  Crys ta l  coh t ro l  l ed  d lg l t a t  l y  genera ted  2  f lHz
NUi IBER OF t lAc l l lNE  tNSTRUCTtoNS:  78  (244  w t th  va r tan ts )
CPU REGISTERST Accunu la to r ,  6  genera l  pu rpose ,  ond  s t i ck  po in te r
D IRECT ADDRESSING CAPABtL tTy :  55 ,536  bv tes  o f  memo.v

256 i nput Dorts
255  ou tpu t  Dor t srJU l lP r  0N  RESETT Sw l t ch  se lec tab le  on  4K  Loundar ies

l l t lE l l l l ] : :  one  d i rec t  (e i sh t  t eve l  p r to r i t y  vec to red  w i th  add i t i ona l
BUS DRTVERS:  74LS244  S ink  24  mA Source  t5  n
P0VER REQUTREHENTS (Typ tCAf ) :  +g  Vo l t s  t o  + to  Vo t r s  @ 500  M

+15  Vo l t s  t o  +20  Vo l t s  @ 50  mA
-16  vo l t s  t o  -20  vo l t s  @ 5  mA
Regu la ted  on  boa rd  to  +5  V ,  +12  V ,  E  -5

S I Z E :  5 . 3 r r  x  l 0 r r  x  l / 1 6 "
PC ATERIAL :  G lO  o r  FR4  doub le  s ided  2  oz .  copper  w i th  p la ted  tn rougn
EDGE CoNTACTS:  50  pe r  s ide  on  O . l25 t , spac ing ,  go ld  ove r  n i cke l  p la ted
F IN ISH:  So lde r  nask  bo th  s ides  w i th  s i l k  sc ieened  leoend
SOCKETS:  Lon  p ro f i  l e  socke ts  fo r  a l  I  lC ' s

8O8O cPU BOARD

* 8080A tc

hardware)

v

hol es

Spec l f l ca t l ohs  sub jcc t  t o  changc  w i thou t  no t l ce . 8/77

ELECTRoIIIC CoI{TR0L TEcHNoLocy /61 Ransey Ave. H tside, l lJ OZ2O5 (20t )686_80g0



The inst ruct ion set  and t in ing

is  descr ibed in  deta i l  in  the

spare spaces are provided for

f lex ib le  to  the user 's  spec ia l

the standard 8080A l4icroprocessor IC

I4i crocomputer Systen l lses's Manual.

i s  tha t  o f

INTEL 8O8O

user optional circuitry to rnake the board more

requirements.

6l e ctronic Control 6 e cinologg
P,O, BOX 6

UNION, NEW JERSEY O]083
( 2 0 r ) 6 8 6 . 8 0 8 0

SOBO CPU

The 8080 CPU is  an S-100 Bus CPU Card which ut i l izes the 80804 l l ic roprocessor  IC,

I t  has been des iqned to  be s in i lar  in  funct ion to  o ther  5-100 Bus CPU Cards such

as the IIITS 8800 CPU Board and the II'ISAI l4Pu-A Board with the addition of the

1.1 WRITE s ignal  be ing der ived on the CPU Card and a " 'JUl ' lP T0 '  on 'REsET'  c i rcuJt"

so that a systen can operate without a front panel.

A 4 po le o lP swi tch is  prov ided to  se lect  one of  the s ix teen poss ib le  s tar t lng

addresses on 4K boundar ies 0000,  1000,  2000, . . ,  F000 ln  Hex.  A swi tch c losure

( '0N' )  produces a log ic  zero.  l , l i th  a l1  four  swi tches in  the '0 l l '  pos i t lon

execut lon s tar ts  a t  locat ion 0000 Hex,  Sv i tches A15 & A14 being 'oFF'  wi th  A13

& A12 '0N' execution starts at C000 Hex, Use of a RoM Monitor such as the one

on the Nat ional  Mul t ip lex 2SI0(R)  board located at  c000 Hex a l lows cont ro l  o f

the l' l icroconputer fron a terninal (cRT or TTY).

The 8080 CPU Card uses the 8224 Clock Driver IC and an 18 l' lHz crystal to generat€

a stable 2 tlHz 2 phase non-overlapping clock to drive the systen' SN74LS244N

tr is ta te  bus dr ivers  are used to  dr ive a l l  CPU output  bus s ignals :  Address '  Data

out, status & Coffnand/Contro l . All CPU input bus signals are buffered. The 8080

CPu requires unregulated +8V, +16V and -16V.

and



SoBo cPU

PARTS LIST

6  1 4  p l n s
3  1 6  p l n s

I 741500
I 741502
2 74tS04
r  74LSl0
I 74Ls7lr
7 7\Ls2\\
| 7\Ls257

STM ICONDUCTORS

tc socKETs

CAPAC ITORS

RES ISTORS

I!ISCELLANEOUS

1 74L5273
1 822\
I  t N 9 t 4
1 3A0r-5 | 7805
1 3\0r-12 / 7812
r 79105
I 8080A

I  2 0  p  I n s
I  4 0  p  I n s

| 22 pF
I  .0 t  |1F  25V DtSC

l0  , l  l rF  tov

I 100 ohr.e l/q !,
2 0  t K v \ u

I  PC Board 8080 CPU
I  D IP  Sw l  t ch
4 Screws \-\O x l l2t l
4 Nuts 4-40
tt Lockwashers #4

3 6.8 IIF 35V TANTALUI,I
|  33 HF lov

1 6  \ , 7 R  1 / \  u

I c rysta I l8 l ' lHz
I  Heat  S lnk
I lnstruct lon l ' lanual

w l r e
so lder

8080 CPU Rev I
May 1977

ELECTRONIC CONTROL TECHIIOLOGY



CAUTION

FAILURE TO OBSERVE TII€SE I}IPORTANT PRECAUTIONS !IILL VOID WARRANTY

L Re.d  a l l  a te r la l  be fore  beg lnn lng  assembly .

2 .  Use gU e lec t ron lc  qua l  l t y  60-40  ros ln -core  so lder .

3 ,  Use gU a  low-wat tage so lder lng  l ron  -  25  wat ts .

4 .  Use ex t remo carc  w l th  HOS lC 's  to  p revent  s ta t l c  d lscherge dan1age,

5 ,  Do E] i  p lug  or  unp luE boards  wh l le  power  l s  app l led .

6 .  Do no t  p lug  boards  In  backwards .

7 ,  Do g !  Ins ta l l  lCrs  be fore  a l l  vo l tages  . re  ver l f led .

L Do p]! attempt repalrg beyond yolr level of skll l . So4ne repalrs

can danagc the PC bo€rd or other conponents.

9 .  Do !g  so ldcr  on  a  board  wh l le  power  l s  app l led .

10 .  Do no t  p lug  or  unp lug  an  lc  f ron  a  sock . t  wh l lc  power  l s  €pp l l cd ,

ELECTRONIC CONTROL TECHIIOLOGY
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SOBO CPU

( )

( )

{ )

( )

( )

A S S E I l S L Y  I N S T R U C T I O I I S

c A I J T  l 0  

T h i s  d e v i c e  u s e s  a  H 0 S  i n t e q r a t c d  c i r c l l i t  v / h ; c h  c a n  b e
d a n a g e d  b y  s t a t i c  e l e c t r i c i t y .  A v o i d  u n n e c e s s a r y  h a n d l i n q
o f  t h e  r ' 1 0 S  l C ,  K c e p  a l l  l C r s  i n  t h e i r  p r o t e c t i v e  c o n t a i n -
e r  u n t i  I  i n g t r u c t e d  t o  d o  o t h e r ! , J i s e  ( p a r t  o f  t h e  t e s t  p r o -
c e d u r e )  a n d  v r e a r  c o t t o n  c l o t h i n g  r a t h e r  t h a n  s y n t h c t i c
v r h e n  h a n d l i n q  t h e  H 0 S  l C .  R c a d  t h .  i n s t r L r c t i o h s  e n t i r e l y
h e  f o r e  s t . r r t i n q  a s  s e m h  I  y .

C h e c k  i r l l  p a r t s  a g . r i n s t  t h e  p a r t s  l i s t .

V i s u a l l y  i n s l e c t  t h e  P C  b o a r d  f o r  s h o r t s ,  o s p e c i a l l y  i n  t h e  a r c a
o f  l a n d s  h e t w e e n  l C  p a d s .  l t  i s  e a s i c r  t o  r e p a i r ,  i f  n e c e s s a r y ,
he fo te  the  comDonen ts  a re  moun ted ,

0 r l e n t r t i o n :  T h e  c o m p o n e n t  s i d e  h a s  t h e  f i n g e r s  o f  t h e  1 0 0  p i n
e d . j e  c o n n e c t o r  m a r l . e d  w i t h  I  a n ( J  5 0 .  T h e  h e a t  s i n l (  a r e a  r . r i l l
b e  l o c a t e d  i n  t h e  u n n e r  l e f t  h a n d  c o r n e r  o f  t h e  b o a r d  r . , h e n  t h e
1 0 0  p i n  e d q e  c o n n e c t o r  i s  o n  t h e  l o w e r  e d q e  o f  t h e  b o a r d .  A l  I
D I P  I C ' s  l , J i l l  t h e n  h e  o r i e n t e d  w i t h  o i n  1 1  i n  t h e  u n D e r  l e f t ,
( D o  n o t  I n s t a l l  l C r s  y e t ) .

I n s t a l  I  t h e  d i o d e  C R 1 .  o b s e r v e  p o l a r i  t y .  T h e  e n d  o f  t h e  d i o d e
t / i t h  t h e  b a n d .  o o e s  i n  t h e  h o l e  c l o s e r  t o  t h e  h e a t  s i t r k ,

I n s t a l  I  t h e  l / l  \ r  r e s i s t o r s ;  s e e  t h e  c o m p o n e n t  p l a c e m c n t  d i a g r a m ,
I J s e  n  l e . 1 d  b e n d i n g  t o o l  t o  f o r m  t h e  l e a d s ;  a l  I  r e s i s t o r s  a r e  o n
l / 2 "  s p a c i n g .  R 3 4  i s  1 0 0  o h m s ;  R l - 8 ,  1 8 - 2 5 , 3 7  s  3 8  a r e  a l t  q . 7 K ;
a l  I  t h e  r e s t  a r e  l K .  P u s h  t h e  r e s i s t o r s  f l u s h  a q a i n s t  t h e  b o . r r d
a n d  t h e n  b e n d  t h €  l e a d s  o u t  s l i . t h t l y .  T u r n  t h e  b o a r d  o v e r  a n d  p l a c e
o n  a  f l a t  s u r f a c e  9 0  t h a t  a l  I  o f  t h e  r e s i s t o r s  a r e  h e l d  f l u s h
a g a i n s t  t h e  b o a r d  r . r h i l e  s o l d e r i n q .  T r i m  t h e  l e a d s ,

f n s t a l l  t h e  t a n t a l u n  c a p a c i t o r s  C 2 ,  C l 3 ,  C 1 \ ,  E  C 1 5  i n  a  s i n i l a r
n a n n e r .  0 b i e r v e  D o l e r  i t v .

o l f t  A s s e m b l y  u i l l  p r o b a b l y  b e  e a s l e r  i f  t h e  b o a r d  i s  a s s e m l ) l c d  i n
o r d e r  o f  c o m p n n e n t  h e l q h t .  T h i s  i i l  l o v / s  i n s t a l l a t i o n  o f  a  g r o u p
o f  c o n p o n e n t s  o f  t h e  s a m e  h e i q h t ,  t h € n  t u r n i n g  t h e  b o a r d  o v e r ,
s o l d e r i n q  a l l  o f  t h o s e  c o o p o n e n t s  w h i l e  t h e  w e i q h t  o f  t h e  D o a r o
i s  h o l d i n s  t h e  c o m p o n c n t s  i n  p l a c e ,  f l u s h  a g a i n s t  t h e  b o a r d .

N o T L  H o l e s  f o r  t h e  d i s c r e t e  c o m p o n e n t s  e r e  l e r . l e r  t h a n  h o l e s  f o r  f e e d -
t h r o u q h s  o r  l C r  s .

( )



( )

( )

( )

( )

( )

( )

I ns ta l l  a l l  o f  t he  lC  socke t5 ,  excep t  f o r  t he  spa re  i oca t i ons
and  lC -6 ,  t he  sw i t ch  l oca t i on .  A  p lece  o f  ca rdboard  w i l l  ho ld
the  socke ts  i n  p lace  wh i l e  t u rn lng  the  boa rd  ove r .  The  socke ts
have  an  l den t l f l ca t i on  no tch  o r  chan fe r  f o r  p in  #1 .  Loca te  as
f o l l o + r s :  l !  p l n  -  l C r s  2 - \  E  9 - 1 1 i  l 6  p i n  -  l C ' s  1 ,  5 ,  E  7 i
2 0  p i n  -  f C r s  1 2  E  1 9 - 2 5 i  4 0  p i n  -  l C - 1 5 .

I n s t a l t  t h e  c r y s t a l  ( Y l )  n e x t .  l l o u n t  i t  f l a t  a g a i n s t  t h e  b o a r d
w i th  l eads  a t  a  r l gh t  ang le  and  i den t i f y i ng  na rk lngs  up .  Secu re
I t  w l th  a  j umper  w l re  ac ross  the  c rys ta l  i n  t he  two  ho lea  i n  t he
g round  p lan€  a rea  on  each  s ide  o f  t he  c rys ta l  t o  p reven t  i t  f r om
v l b r a t i n g .

I n s t e l l  t h e  D I P  s w l t c h  I n  l c - 6  p o s l t i o n .  0 r l e n t  t h e  s v r i t c h  s u c h
tha t  t he  con tac ts  a re  open  when  the  sw i t ch  i s  dep ressed  ad jacen t
to  the  add ress  l den t l f l ca t l on  (on  an  SAE D IP  iw l t ch  the  p lus  s lgn
l s  a t  p l n  # 4 ) .  S o l d e r  a n d  t r l m  t h e  l e a d s ,

f l ex t  i ns ta l l  t he  d l sc  c6pac i to rs .  A l  I  o f  t he  rena in ing  capac i to rs
a r e . l M F  e x c e p t  C 3  6  C q .

I n s t a l  I  V R 3  ( 7 9 1 0 5 ) ,  w h l c h  i s  t h e  - 5 V  r e g u l e t o r  i n  t h e  T 0 - 5
package ,  Do  no t  noun t  i t  f l ush  to  the  boa rd ,  l eave  e t  l e6s t
l / 8 "  c lea rance  so  the t  t he  case  does  no t  sho r t  t o  t he  pads  and
a l  s o  f o r  a l r  f l o w .

(  )  o r l e n t  t h e  h e a t  s l n k  w i t h  i t s  f l a t  s l d e  t o  t h e  b o a r d  o v e r  t h e  s q u a r e
fo l l  a rea  In  the  up r re r  l e f t  co rne r  o f  t he  boa rd  w l th  th ree  ho les
v l s lb le  In  each  o f  t he  t r l engu la r  cu t -ou ts .  f . l oun t  t he  hea t  s lnk
v . r i t h  two  se ts  o f  sc rews ,  hu ts  and  l ockwashers ,  The  sc rew shou ld
be  i nse r ted  f rom the  back  o f  t he  hoa rd  w i th  the  nu t  and  l ockwasher
on  the  top  o f  t he  hea t  s lnk ,  Hake  su re  tha t  t he  hea t  s lnk  l s  no t
touch lng  any  o f  t he  pads  fo r  t he  vo l tage  regu la to rs ,

l ns ta l  I  VRI  and  VR2  In  the l r
by  bend lng  the  l eads  down  a t
screw lnserted frol i  the back
I  eads .

respec t l ve  l oca t i ons  on  the  hea t  5 lnk
a  r l gh t  ang le  and  fas ten ing  w i th  a
o f  t he  boa rd .  so lde r  and  t r l n  t he



( )

( )

TEST PROCEDURE

( )

( ) The  on l y  semiconduc to rs  on  the  boa rd  a t  t h i s  t i ne  sho l l d  be  the  vo l -
t age  aegu la to rs .  P lug  the  boa rd  i n to  the  compu te r .  Tu rn  the  po ! , re r
on  and  meesure  the  power  supp ly  vo l tages  a t  t he  lC  socke ts .  0n  lC -16
+5V i s  on  p ln  20 ,  +12U l s  on  p in  28  and  -5V  l s  on  p in  11 .  l f  t hese
vo l tages  a re  no t  co r rec t  on  these  p lns ,  f l nd  ou t  why  and  co r rec t  t he
problem before proceeding. Turn off the power and remove the board
f rom the  compu te r ,

DO NOT PROCEED UIITIL ALL PREVIOUS STEPS IIAVE BEEN COI1PLETED AND ARE CORRECT

( )

I nspec t  t he  boe rd  fo r  so lde r  b r i dges ,  poo r  so lde r  j o in t s  o r  f l aws
a n d  r e p a i r ,  i f  a n y .

Refer to the component
I  C rs  excep t  t he  8080A
lppe r  I  e f t  co rne r .

I ns ta l l  t he  80804  cPU
l o c a t  l o n  o f  p i n  l .

p l a c e m e n t  d l a g r a m .  I n s t a l l  t h e  T T L  l C ' s  ( A l l
CPU,  l c -16 ) ,  l l o t€  the  p rope r  l oca t l on  o f  p ln  1

( l c -15 )  obse rv ing  a l  |  1 .10S  p receu t l ons .  No te

Se t  t he  0 lP  sw i t ch ,  lC -6 ,  f o r  t he  add ress  o f  you r  R0 f ,1  mon l to r ,  The
sw l t ch  be lng  open  p roduces  e  l og i c  one  fo r  t he  assoc ia ted  add ress .

Your  8080  CPU l s  now ready  to  be  used ,  P lug  l t  I n to  you r  sys te in  and
power  up .  The  pov re r -on  rese t  c l r cu l t  shou ld  ac t l va te  the  " Jump to "
c l r cu l t  wh ich  shou ld  s ta r t  you  r l nn lng  In  you r  mon l to r  w l th  con t ro l
f ron  the  te rn lna l ,  A  no rma l l y  open  pushbu t ton  on  the  rege t  l l ne  #75
w l l l  a l so  ac t l va te  the  I ' Jump- to r r  c i r cu i t  and  re tu rn  you  to  the  con -
t ro l  o f  you r  n ton  l t o r .

l f  l t  shou ld  no t  appear  to  work  and  you  a re  no t  expe r ienced  w l th
r i l c rop rocesso r  lC rs ,  seek  he lp  f rom the  s to re  where  you  bough t  t he
k l t  ( t hey  shou ld  be  expe r lenced)  o r  i f  you  pu rchased  i t  d l rec t ,
re tu rn  I t  f o r  repa i  r .

NoTEr  When  us ing  th i s  CPU ln  an  ALTAIR  o r  IMSAI  w l th  a  f ron t  pane l ,  t he-  
wRtTE c i r cu i t  p in  168  on  the  cPU board  mus t  be  d i sconnec tea  ( cu t

the  exposed  land  on  the  so lde r  s lde  o f  t he  boa rd  be tween  the  two
pads  wh ich  a re  l oca ted  be low  lC -16  and  above  J - l )  i h  o rde r  t o  de -
pos i t  f r om the  f ron t  pane l ,

lC -7  i a  j us t  a  socke t  f o r  t es t  po in t s  o r  f ron t  pane l  use .
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6l e cft onic Conft ol 6 e chnoloqtl
P.O. 80X 6

uNtoN,  NEW IERSEY 0708  3
(201) 686.8080

WARRAIITY

Electronic Control Technology
763 RAII/|SEY AVE,

HILLSIDE, NEW JEBSEY 07205

ELECTRoI I IC  Co l lTRoL  TECHN0Locy ,  he re ina f te r  re fe r red  to  as  ECT,  i n  an
e f fo r t  t o  assu re  i t s  cus tomers  tha t  i t  i s  p rov id ing  them r , / l t h  qua l i t y  p ro -
duc ts ,  componen ts  and  workmansh ip ,  he reby  v /a r ran ts  i t s  p roduc t i  as  fo l l ov rs :

A l l  p roduc ts  bo th  i n  k i t  f o rm ahd  as5emb led  un i t s  and  a  

 

componenrs
so ld  by  ECT a re ,pu rchased  th rough  fac to ry  d i s t r i bu t i on  and  any  pa r t  wh ich
fa i l s  because  o f  de fec ts  i n  workn ransh ip  o r  ma te r la l  w i l l  be  rep iaceo  a t  no
charge_ fo r  a  pe r iod  o f  t h ree  (3 )  mon ths  fo l l ow ing  the  da te  o f  pu rchese .
The  de fec t l ve  pa r t  mus t  be  re tu rned  pos tpa id  to  ECT r i t h ln  the  \ , / a r ran ty
pe r  i  od .

A n y  f u l l y _ a s s e m b ! e d  k l t ,  w h i c h  f a i l s  t o  p e r f o r m  s a t i s f a c t o r i l y ,  m a y  b e
re tu rned  to  ECT w l th in  the  war ran ty  pe r lod ,  end  i f  i n  t he  i udqenen t  o f  iCT
i t  hes  been  assemb led  w i th  ca re  and  has  no t  been  sub jec ted  to  e lec t r i ca l
o r  m e c h a n l c a l  a b u s e ,  l t  w i l l  b e  r € s t o r e d  t o  p r o p e r  o i e r a t i n g  c o n d i t i o n  a n d
re tu rned ,  rega rd less  o f  t he  cause  o f  ma l f l nc t i on ,  w i th  a  m i ; ima l  cha rge  to
c o v e r  s h l p p i n g  a n d  h a n d l i n g .

Any  un i t  pu rchased  as  e  k i t  and  re tu rned  to  ECT and  wh ich  i n  t he  j udge-
inen t  o f  ECT l s  no t  cove red  by  th i s  war ran ty  v , i l  I  be  repe i red  and  re tu rneo
e !  e  cos t  con rmens { r ra te  v r i t h  t he  work  requ i red .  I n  no  case  w i l l  t h i s  che rge
exceed  twen ty  do l l a rs  (92O,O0)  ! , / i  t ho r j t  p r i o r  no t i f i ca t i on  to  an . l  app rova l

Any  p roduc t  pu rchased  as  an  assenb led  un i t  i s  gua ran teed  age ins t  de fec ts
in .ma te r la l s  and  wor l rnansh ip  a f l d  i s  f u r the r  gua ran t€ed  fo r  a  pe i i od  o f  t h ree( J )  m o n t h s  t o  m e e t  t h e  s p e c i f i c a t l o n s  i n  e f f e c t  a t  t h e  t i m e  o f  m a n u f a c t u r e .
A l l  w a r r e n t e d  f a c t o r y  a s s e m b l e d  u n i t s  r e t u r n e d  t o  E C T  p o s t p a i d  w i l l  b e
repa i red  and  re tu rned  w i thou t  cha rqe .

-  _  -Th i s  war ran ty  i s  made  in  I  i eu  o f  a t  I  o the r  war ran t i es  exp ressed  o r
i np l  i ed  and  i s  l im i ted  i n  any  case  to  repa i r  o r  rep lacenen t  o i  t f , .  f c t
D roduc t  i  nvo l  ved .


