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6l e cft onic Conbol 6 ecinology
P.O. BOX 6

uNtoN, NEW J ERSEY 07083
(2Cr )686 8080

I6K RAH lT)K x 8-8IT FULLY STATIC TIEI,IoRY

I FI'LLY STAT IC

FULLY BUFFERET'

s-100 8us

l 6 K  x  8  B  I T S

ELECTRoNIC Co t lTRoL  TECHNoLoGY 'S  t6K  RA memorv  boa rd  l s  a  fu l l y  r t a t l c  l 6K
5-100  b l | s  nenory  hoa rd  wh tch  u t i t l zes  €  4K  fu l l y  s ta t l c  memory  lC  l l ke  the
2102  excep t  t ha t  i t  has  fou r  t i nes  the  capac i t y  pe r  lC  package  and  l ess  power
p e r  b l t .  B e i n g  f u l l y  s t a t l c  e l i n i n a t e s  t h e  I n c o m p a t a b l l i t y  w l t h  D f i A  d e v i c e g
or other devices vrhich sonetimes occurs with dynamic or clocked static memory.
All  slgnals to. t los devlces are buffered by I o\"r power TTL to prevent danage by
s ta t i c  e lec t r i c l t y  and  to  m ln im lze  capac l t l ve  l oad lng  on  the  bus ,

l l o  wa i t  s ta tes  a re  requ i red  fo r  8080  o r  ZB0  o r  o the r  CPu  opera t l on  a t  2  MHz
(  {  [Hz  op t i ona l ) .  A  D IP  sw i t ch  i s  p rov lded  fo r  add ress  se lec t l on  In  l 6K
b locks ,  Spare  lC  spaces  a re  p rov lded  fo r  use r  cus ton l zed  c l r cu l t s ,  such  a5
menory  p ro tec t ,  bank  se lec t l on ,  wa l t  s ta tes ,  l 6  b i t  ope ra t i on  o r  o the r  spec la l
f e€ tu res ,  Ba t te ry  hack -up  can  be  w i red  In .  Lnw p ro f l l e  l c  socke ts  a re  p ro_
v l d e d  f o r  a l l  l C ' s .

S P E C I F I C A T I O N S

r , tE  oRY s tzE :  16 ,384  x  8  b i t s
MEt loRY TYPE:  4 ,096  x  l - b l t  s ta t i c  RAf i  4044 ,  7 l4 l  o r  eque l
l c  ACCESS T IHE:  450  nS  s tandard  (o the r  speeds  op t i ona l )
SIJS L0Ao|NG: I low porver TTL load per l ine used.
POWER (TYPICAL) :  1 .5  A  a t  +8V
s l z E :  5 , 3 ' r  x  l 0 r r  x  l / l 6 r l
PC HATERfAL :  G lo  o r  FR4  doub le  s lded  2  02 "  copper  w i th  p la ted  th rough  ho les
EDC€ CoNTACTS:  50  pe r  s ide  on  0 . l 25 "  spac lng ,  go ld  ove r  n l cke l  p la ted
F lN lS l l :  So lde r  mask  bo th  s ides  w i th  s i l k  sc reened  legenC
SocKETs :  Low p ro f i  l e  socke ts  fo r  a l  I  l c ' s

Speclf lcatidns subjcct to chenge without notlce. B/77

ELECTR0NIc coNTRoL TEcHNoLoGY 763 Ransev Ave. Hil lslde, NJ 07205 (201)686-8080



CAUT l0ll

FATLURE T0 oBSERVE THESE IITPoRTANT PRECAUTIotIS tt lLL V0lD WARRAI{'I

L Re.d all f iaterlal before beglnnlng assenbly.

2, Use gdl electronlc quallty 60-40 rosln-core solder.

3, Use gU a low-w€tt8ge solderlng lron - 25 watts'

4. Use extrene carc wlth l ' los lc's to prevent statlc dlscharge d.m€ge.

5. Do g pluE or unplug boards whlle por.,er ls appl led.

6. Do q! plug boards In backwsrds'

7 .  Do g3 .  In3 t8 l l  lC 's  be fore  a l l  vo l t .g r3  € rc  ver l f led .

8. Do not attenpt repalrs beyond your level of skll l '  Sone r.Pelrs

can d€negc the PC borrd or oth€r conponcnts.

9. Do 4 soldcr on a bo.rd vrhlle power ls epplled.

10 .  Do g !  p lug  or  unp lug  an  lc  f rom.3ockc t  wh l lc  power  l s  6pPI l .d .

ELECTRONIC CONTROL TECH$OLOGY
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6l e cbonic Conftol 5 ecinology

I6K RA}1

ASSEMBLY INSTRUCTTONS

CAUTION

Th is  dev i ce  uses  l 10S  In teg ra ted  c l r cu i t s  wh lch  can  be
danBged  by  s ta t i c  e lec t r l c l t y .  Avo id  unnecessa ry  hand l i ng
o f  t he  t10S  l c ' s ,  Keep  a l  I  l c ' s  l n  t he l r  p ro tec t i ve  con ta ln -
e rs  un t i l  i ns t ruc ted  to  do  o the rw lse  (pa r t  o f  t es t  p rocedure )
and  wear  co t ton  c lo th lng ,  ra the r  t han  syn the t l cs  when  hand l  I ng
the  l t os  lC ' s .  Read  the  l hs t ruc t l ons  €n t l re l y  be fo re  s ta r t i ng
assemb lY .

(  )  Check  a l l  pa r t s  aga lns t  t he  pa r t s  l l s t .

(  )  V l sua l l y  I nspec t  t he  PC board  fo r  sho r t s ,  espec ia l l y  I n  t he  a rea  o f
Iand5  be tween  lC  pads .  l t  l s  eas ie r  t o  repe l r ,  l f  necesse ry ,  be fo re
the componcnts are nounted.

(  )  o r l en ta t l on .  The  componen t  s lde  has  the  f l nge rs  o f  t he  100  p ln  edge
cohnec to r  marked  w l th  I  and  50 .  The  hea t  g lnk  6 rea  w l l l  be  l oc . ted
ln the upper left-hand corner of the board when the 100 pln edge
connec to r  l s  on  the  l ower  edge  o f  t he  boa rd .  A l l  D IP  l c rg  w l l l
t hen  be  o r l en ted  w l th  p ln  # l  I n  t he  upper  l € f t ,  (Do  no t  l ns ta l l
l C ' s  y e t ) .

NoTL  Asgenb ly  w l l l  p robab ly  be  eas les t  l f  t he  boa rd  l s  assemb led  In  o rde r
o f  co rponen t  he lgh t .  Th l s  a l l ows  Ins ta l l a t l on  o f  a  g roup  o f  com-
Fronents of the same helght, thcn turnlng the board over, solderlng
a l l  o f  t hose  co rnponen ts  wh l l e  t he  we lgh t  o f  t he  boa rd  l s  ho ld tns  the
componen ts  In  p lace ,  f l ush  aga lns t  t hc  boe rd .

l loTE. Holes for the dlscret€ coDponent5 are larger than holes for feed-
th roughs  o r  lC rs .

(  )  I ns ta l l  t he  l / 4  U  res l s to rs ;  see  the  componen t  p lacemen t  d i6g ram.
Push the reslstors f lush agalnst the board and then bend the lead5
ou t  s l i gh t l y .  Tu rn  the  boa rd  ove r  and  p lace  on  a  f l a t  su r face  so
tha t  a l l  o f  t he  res i s to rs  a re  he ld  f l ush  aga ins t  t he  boa rd  wh i l e
so lde r lng .  T r l n  the  l eads .

(  )  I ns ta l l  C  l  t he  Tan ta lun  capac i to r ,  i n  a  s im i l a r  menner .  Obse ive
Dol ar I ty.

Copy r igh t  1977  by  E lec t ron i c  Con t ro l  Techno logy



ELECTRON IC CONTROL TECHNOLOGY

Ins ta l l  a l l  o f  t he  lC  socke t5 .  A  p iece  o f  ca rdboard  w i l l  ho ld  the
sockets in place while turnlng the board over. The 5ockets have
an  lden t l f i ca t l on  no tch  o r  cha f t f e r  f o r  p tn  #1 .  lC ' s  108 ,208 ,  209 ,
3 0 8  e  ! 0 8  a r e  l !  p l n ;  l C  1 0 9  i s  1 6  p i n ;  l C  3 0 9  e  ! 0 9  a r e  2 0  p i n ;
end  l c i s  l o0 -107 ,  2OO-2O7 ,  300 -3 ( t7  E  400 -1107  a re  l 8  p in .

Ins ta l l  t he  D IP  s l r i t ch .  0 r i en t  i t  such  tha t  t he  .0Nr  pos l t i oh  o f
the  sw l t ches  a re  on  the  same s lde  as  the  add ress  l den t l f l ca t l on .
(0n  an  SAE D IP  sw i t ch  the  p lus  s ign  i s  a t  p in  4 ) .

I ns ta l l  t he  d l sc  capac i to rs  C  2 - l l  . l  l l F .

Pos i t l on  the  hea t  s lnks ,  f l a t  s l de  to  the  boa rd ,  ove r  t he  fo i l  a rea
on  the  l e f t  s l de  o f  t he  boe rd .  o r i en t  t he  hea t  s ink .  such  tho t  3
ho les  a re  v l s lb le  In  each  o f  t he  t r l angu la r  cu t -ou ts  o f  t he  hea t
s lnks .  us lng  l t - 40  3c rews ,  nu ts  and  l ockwaske rs  fas ten  the  hea t  s lnks
at two corners to the PC boerd, insert lng the screws from the back
s  i de  o f  t he  boa rd .

Ins ta l l  t he  fou r  vo l tage  regu la to rs  (a l l  340T-5  /  7805)  on  the  hea t
s lnks .  Eend  the  l eads  30  tha t  t hey  do  no t  con tac t  t he  hea t  s lnk
when  the  regu la to r  l s  f l a t  ag . l ns t  t he  hea t  s lnk  and  the  moun t lng
ho l .  . l l gns  w i th  the  ho le  In  the  hea t  s tnk .  App ly  hea t  s lnk  compound ,
Fasten the regulators to the h.at slnk by Insert lng the screvrs from
the  back  s lde  o f  t he  boa rd  end  us lnq  l ockw€shers  and  nu ts ,  So lde r
and  t r lm  the  l eads ,

( )

( )

( )

( )

( )



( )

( )

( )

ELECTRON IC CONTROL TECHNOLOGY

I6K RAI{ TEST PRoCEDURE

( ) Inspect the board for solder bridges.

( ) The only seniconductors on the boa rd at thls t irre should be the
voltage regulators. Pl lg the board lnto the computer, turn the
polrer on and measure the power supply voltages et th€ lC sockets
-  t he re  a re  4  separa te  +5  Vo l t  supp l i es .  l f  a l l  4  supp l i es  a re
not correct, f lnd out why and correct the problem before proceeding.
Turn off the power and renove the board from the computer.

DO iIOT PROCEED UNTIL ALL PREVIOUS S?EPS HAVE EEEN COI4PLETED E ARE CORRECT

( )

Refer to the component plecenent diagram. Instal l  the TTL lc's -
l c  108 ,  109 ,  208 ,209 ,308 ,  309 ,  4og  E  409 ,  No te  the  p rope r
loca t l on  o f  p in  l ;  t he  upper  l e f t  co rne r .

I ns ta l l  on l y  t he  f i r s t  4K  o f  nenbry  lC rs  -  lC  100 -107 .  P in  I  l s  l n
the  upper  l e f t  co rne r .  The  p ins  o f  t he  18  p in  lC  socke ts  e re  t l gh t .
l f  en old TTL lC is lnserted and removed fron the pins of these
socke ts ,  l t  w l  l l  r n€ke  Inse r t l on  o f  t he  rnemory  lC rs  eas ie r .

Address the board to an lnused block of melory. Only one address
sll , , l tch should be roflr at a t ime. Plug the board into a conputer,
turn power on and try changlng the lnformatlon ln the 4K block
undcr tegt, Note that a proEran (Rol,t onltor) r,rhlch f lnds l ts ovrn
gtack at the top of memory nay h€ve a problem flndtng the top of
nenory, l f  the board under test ls the top of nenory - the 4K blocks
wlthout the ncnbry lCrs produce unknown outputs because they are
f l oa t l ng  end  cou ld  p roduce  the  requ l red  by te  to  se t  t he  s tack  ( l n
the wrong locatlon - non-exlstent rnenory). Use known good nefl iory
above the board under test vrl th thls type of p;ogram.

Change  each  b i t  i nd l v ld l ra l l y  B l t  0  t h ro ' rgh  B i t  7  and  ve r l f y  t ha t
the re  l s  no  In te rac t l on  be tween  lC rs ,

on l y  i f  t he  f i r s t  4K  o f  menory  l c r s  ope ra te  p rope r l y  t hen  p roceed .
Turn the cornputer off and rernove the board.

fns ta f l  t he  res t  o f  t he  nemory  l c ' s .  lC  200 -207 ,300 -307  and  400 -407 .
Plug the board into the conputer and test each block of memory.
Depos i t  i n to  each  lC  Ind l v idua l l y  and  check  fo r  i n te rac t i on  w l th
o the r  b i t s  i n  t he  same by te  a5  we l l  as  i n te rac t i on  w i th  the  o the r  3
b locks  o f  t he  same b i t  a t  t he  same loca t i on  w i th ln  the  4K  b lock .  t f
t he re  i s  a  p rob lem w i th  an  i nd i v idua l  lC ,  re tu rn  i t  f o r  a  rep lacemen t .
l f  a  p rob lem cahno t  be  i so la ted  to  a  memory  lC ,  re tu rn  the  en t i re  k l t
for repai r.

DO NOT PROCEED UNTIL ALL PiEVIOUS STEPS HAVE BEEN COI'IPLETED 6 ARE CORRECT

FAILURE TO FOLLOV THIS PROCEDURE \.IILL VOIt) THE WARRANTY

l tEMoRY lC rs  ARE EXPENSIVE:

( )

( )



ELECTRON IC CONTROL TECHNOLOGY

16 K RAr.l

DISABLE OF UNUSED 4K  BLOCKS FOR USE WITH LESS THAN I6K

l f  a l l  l 6K  i s  no t  t o  be  used  -  lK ,  8K  o r  l 2K  can  be  d i sab led .  Cu t  t he
t race  on  the  so lde r  s ide  o f  t he  boa rd  be tween  pads  'A '  E  rB r .  Then  add
the  app rop r ia te  j umper  o r  j umpers  fo r  t he  4K  b lock  o r  b lock5  be ing  used .
A lways  use  pad  rE r  ( i t  does  no t  have  a  pu l l - up  res i s to r  on  i t ) .  Use  peds
rCr  and /o r  rD r  t o  anab le  add i t i ona l  4K  b locks .  Pads  I ,  2 ,  3  a  4  co r respond
to  the  l s t ,  znd ,3 rd  E  l t t h  4K  b locks  o f  memory  o f  t he  add ressed  l 5K  b lock .
To  connec t  t he  l s t  4K  b lock  -  Jumper  pad  t  t o  pad  rE ' .  To  connec t  t he  l s t
8K  -  j umper  pad  I  t o  pad  'C '  and  pad  2  to  pad  ,E ' ,  To  connec t  t he  l s t  l 2K
-  Junper  pad  I  t o  pad  ' c r ,  pad  2  to  pad  rDr  and  pad  3  to  pad  rE r .

PROTECT

The  en t i re  l 5 l (  may  be  p ro tec ted  (wr l t e  l nh lb l t ed )  by  app ly inq  a  l og l c  ' 0 '
( g r o u n d )  t o  p a d  ' G ' .  A  s w l t c h  c a n  b e  u s e d  f r o r n  p a d r C '  t o  p a d  , H , o r  a
F l l p -F lop  can  be  w i red  In  one  o f  t he  spa re  spaces  fo r  p ro tec t /unp ro tec t .

SPARE SPACES

Spare  spaces  can  be  used  fo r  cus tom c l r cu l t 5  such  as  p ro tec t ,  bank  i e lec t l on ,
wa l t  g te tes ,  l 5  h l t  ope ra t l on  o r  o the r  spec la l  f ea tu res .

BOARD I I IH  IB  IT

P a d r K r c a n  b e  u s e d  t o  I n h l b l t  t h e  b o a r d  b y  a p p l y i n g  a  l o g l c r 0 r .

usE r|tH THE  tSAt 8080

The  l l ' 1SA l  MPU d i scha rges  a  capac i to r  d l rec t l y  on  the  TRESETT l i ne  wh ich
p roduces  spu r ious  s lgne ls  Induced  on  seve ra l  o the r  bus  l i nes ,  wh ich  cen
change  da ta  In  the  l oca t i on  add ressed  a t  t he  t ime  o f  rese t  as  we l l  as  a t
l oc€ t i on  2e ro .  To  co r rec t  t h i s  s l t ua t l on  npd l f y  t he  PU board  by  i nse r t i ng
a  l 00  ohm res i s to r  i n  se r ies  w l th  the  d i scha rg ing  o f  t he  rese t  capac i to r ,
t ha t  i s ,  b reek  the  l and  be tween  the  capac i to r  and  f i nge r  75  and  i ns ta l l  a
100  oh rn  res l s to r  l n  se r les ,
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\lecft onic Conft ol 6 ecinoloqtl
P.O. BOX 6

u N l o N ,  N E W  I E R S E Y  0 7 0 8 3
(20 r )  686.8080

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

A l l  p roduc ts  bo th  i h  k i t  f o rm and  assemb led  un i t s
s o l d  b y  E C T  a r e  p u r c h a s e d  t h r o u g h  f a c t o r y  d l s t r i b u t i o n
f a l l s  b e c € u s e  o f  d e f e c t s  i n  w o r k m a n s h l p  o r  m a t e r i e l  w i
cha rge_ fo r  a  pe r lod  o f  t h ree  (3 )  mon ths  fo l l ow ing  the
The  de fec t i ve  paT t  mus t  be  re tu rned  pos tpa ld  to  ECT w i
pe r iod .

A n y  f u l l y  a s s e m b l e d  k i t ,  w h l 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 ,  and  i f  i n  t he  j udgemen t  o f  ECT
i t  has  been  assemb led  w i th  ca re  ahd  has  no t  been  sub jec ted  to  e lec t r l ca t
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 e s t o r e d  t o  p r o p e r  o i e r a t i n o  c o n d i t i o n  a n dre tu rned ,  rega rd less  o f  t he  cause  o f  ma l func i l on ,  v , r i t h  e  m i i ima l  cha rge  to
cove r  sh l f , p lng  and  hand t ing .

and  o l l  componen ts
and  any  pa r t  ! , / h  i ch

I  I  be  rep laced  a t  no
da te  o f  pu rchase .
th in  the  \ . / a r ran ty

E C T  a n d  w h i c h  i n  t h e  j u d g e -
b e  r e p a  l r e d  a n d  r e t u r n e d

I n  n o  c a s e  ! . / i l l  t h i s  c h a r g e
i  f  i c a t  i o n  t o  a n d  a p p r o v a l

Any  un i t  pu rchased  as  a  k l t  ano  r c ru rned  to
f i en t  o f  ECT l s  no t  cove red  by  th i s  war ran ty  v / i l t
a t  6  cos t  co f i rnensu ra te  v r i t h  t he  work  reou i red .
exceed  twen ty  do l  l a rs  (920 ,00 )  w i thou t  p r i o r  no t
by  the  owner .

Th i s  war ran ty  i s  made  in  I i eu  o f  a l  I  o the r
i n p l  i e d  a n d  i s  I  i m i t e d  i n  a n y  c a s e  t o  r e p a i r  o r
p roduc t  i nvo l ved .

El€ct.onic Control Technology
763 RAMSEY AVE,

HILLSIDE, NEW JERSEY 07205

Any  p roduc t  pu rchased  as  an  assenb led  un i t  i s  gua ran teed  aga ins t  de fec ts
in ,ma te r . i a l s  and  worknansh ip  and  i s  f u r the r  gua ran t l ed  fo r  a  p . i i od  o f  t h r " "( J /  mon ths  to  mee t  t he  spec i f i ca t l ons  i n  e f fec t  a t  t he  t ime  o f  manu fac tu re .
A l l  wa r ran ted  fac to ry  assemb led  un i t s  re tu rned  to  ECT pos tpa id  w i l l  be
repa i red  and  re tu rned  w i thou t  cha rge .

war ran t  i es  exp ressed  o r
rep l  acemen  t  o f  t he  ECT


