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Rzl/0
Rl|M, RAM & I/t| BI|ARII

ELECTRONIC CONTBOL TECHNOLOGY'S
R2l/0 is an 5-'100 Bus l/0 Board with 3 Serial l/0
Ports, 1 Parallell/0 Port,4 Status Ports,2Kol FIOM
and 2K ot RAM. The R,l/o provides a convenient
m€ans of interfacing several l/0 devices, such as -
CRT terrninals, line printers, modems or other
devices, to an S-100 Bus l\4icrocomputer or
dedicated controller. lt also provides for
convenient Microcomputer system control from a
terminal keyboard with lhe 9080 Apple ROM
monitor containing executive commands and l/0
routines. Or. it can be used in dedicated control
applications to produce a system with a minimum
number ol boards, since it contains Rolil, RAM
and l/0,

The standard configuration has the ROM
located at F000 with the RAM at F800 and the U0
occupjes the first block of I ports. Jumper areas
provide flexability to change these locations
within reason as well as allow the use of ROI,,S
otherthan the 2708 - such as the 2716 orsimilar
24 pin devices, Baud rates are individually
selectable in the range of 75 - 9600 and the
Voltagg lev€ls of the Serial l/0 Ports are RS-232.

SPECIFICATIONS
MEIiIORY (Road/Wrlte): 2K of 2114, 4045 or equal
MEI,IORY (Read Only): 2K oi 2708 or equal (optional

2716. 2308 or similar)
SERIAL U0 PORIST 3 UAFT s T[,{S6011,

AYs-1013A or equal
RS-232 Voltaoe levgls
Baud ratesiselectab e 75-9600

PARALLEL U0 PORTS: 1 lN I Bii lalched
lnour loads: I low oower TTL
1 ouT I Bit tatched
Oulput dnve: 15 TTL loads

STATUS PORTST 4 pods - aclive low Bits 0 & 7
BUS LOADING: 1 low Dower TTL load Der line usod
POWER (TYPICAL): +8V @ 600mA

+ l6v @ 150m4
- 16V 6 150mA

SCE: 5.3'x 10" x l /16"
PCIIATERIAL: G10of FR4 double sided 2 oz. coooer

with plated through holes
EDGE CONTACTS: 50 per srde on 0.125 spacrng.

qold over nickel olated
Flt{lSH: Solder mask borh sides witn srlk screened

leoend
SOCKETS: Low prolile sockets for all lcs

Specilications subject to change wftllout notice.

/2K RAII r/ 4 Status Ports

r/ S-100 BUS

/ 2K ROM

8O8O APPLE MONITOR
COMMAND TABLE

A - Assion l/O
B - Bran-ch to user roulino A-Z
C - undotlned
D - Oisplay m€mory on console in Hex
E - End ol lile tao Jor Her dumos
F - Fill memory iith a conslani
G - GOTO an irddress wiih breakpoints
H - Hex math sum & ditlerence
| - User defined
J - Non-deslrucliva m€mory lest
K * User dgtined
L - Load a binary lomal file
M - Move memoi area to anolher address
N - Nulls leader/trailer
O - lJser delined
P - Put ASCII into memory
Q Ouery tO ports: Ql (N)-read YOi

OO{N,V)-send l/O
R - Read a Hex rile with checksum
S - Substilute/examine msmory in Hex
T - Types lhe conlenls of memory in

ASCllequivalenl
U - Unload memory in Binary format
V - Verity memory block againsl another

memory block

/ 3 Serial l/0 Ports

/ 1 Parallel U0 Port

z *

Write a checksummed Hex Jile
Examine/modify CPU registers'Yes there find'N Byies in memory'Z END'address oJ last FUW memory locaton

1288 REV 2BO



MEMORY ADDRESS ING
t

The R ' I , /O occup ies  4K o f  nenory  space,  fhe  norna l  ROM address
s la r ts -a t  F000 occup ies  2K and is  immedia te ly  fo f lowed by  2(  o f  RAM
fron  F800 to  FFFF.  Th is  4K nemory  b lock  can be  qhanged lo  o ther  4K
bou[dar j .es  by  cu t t ing  the  appropr ia te  address  <A] .5 ,  A14,  A13 & A12>
land<s> near  IC33 f rom the  p lus  vo l tage and junper ing  them to
g r o u n d .

fhe  ROM can occupy  the  upper  2K
lower  2K by-Sgt t j .ng  the  land be tween
p in  3  f rom A lL  and junpe!  i t  to  A l1 .

8O80 APPLE MONITOR

ELECTRONIC CONIROL TSCHNOLOGY

The ROM is  normaL ly  supp l ied  w i th
The en t ry  po in l  o f  the  mon i to r  i s  F000
s e r  i a l  p o r t  ' A r .

wh i le  the  RAM occup ies  the
the  pad connected  Co IC l3

a  non i to r  rApp le

.  a n d  i !  w i l l  s i g n
v l . 0  E c T  |  .

on through

MEMORY INH IE IT

-  A log ic  zero on pad G wi l l  j .nh ib i t  menory,  both
and a lso read and wr i te .

A log ic  zero on pad I  w i l l  inh ib i t  the wr i t ing
< P r o t e c t > .

ROM and RAM

to the lAM

A log ic  zero  on  pad J  w i l l  inh ib i t  the  read inq  o f  the  en l i re
b o a r d  < d i s a b l e s  t h e  D I  b u s  d r i v e r s > .

-  The phanton  p in  57  or  s im iLar  s i .gna l  can  be  used w i th  pad J  to
se lec t ive ly  d isab le  the  read on ly  o r  w i th  pad G fo r  bo lh  read and

R O M r s

the  board  is  hard  w j . red  fo r  2708 's  bu t  o ther  24  p in  EpROM,s
or  ROMrs  can be  used.  tands  can be  cu t  be tween each pa i r  o f  pads
c o n n e c E e d  t o  p i n s  I 8 ,  1 9 , 2 0  a n d  2 1  t o  m a k e  a p p r o p r i a i e  c h a n g i s
fo r  the  des i red  EPROMTS or  ROMrs .  Check  r . r i th  the  da ta  sheet  o f  the
d e s i r e d  E F R O M T s  o r  R O M r s  f o r  p r o p e r  c o n n e c t i o n s  t o  t h e s e  p i n s .
A d d r e s s  A 1 0  i s  a v a i l a b l e  b u f f e r e d  a t  p a d  E .  p i n s  2  &  5  o i  I C 1 ?  c a n
be cu t  f ree  and used fo r  add i t iona l  ch ip  se lec t  address ing .



ELECTRONIC CONTROL TECENOLOGY

I,/O PORT ANDRES S lNG

- l - a  l - n a r d  :  h l o . k  o f  I  T / O  D c J r f s .  n \ e r e  a r e  t h r e e
^ - ^  ^ - - r 1 1 a l  I  / a  h ^ F F  : h ;  f ^ " r  F ^ rr E ! r 4 r  f / v  l / v !  L - ,  v r r E  P d r o ! r r r  r / v  P v !  L  . r e l s r  ! , v !  ! ! .

s e r i a l  p o r t ' A ' ,  s t a t u s  i s  o n  p o r t  0  a n d  d a t a  o n  p o r t  1 ;  f o r  s e r i a l
p o r t r B ' ,  s t a E u s  i s  o n  p o r t  2  a n d  d a t a  o n  p o r t  3 ;  f o r  s e r i a l  p o r t r C ' ,
s t a t u s  i s  o n  p o r t  4  a n d  d a t a  o n  p o r t  5 ;  a n d  f o r  t h e  p a r a l l e l  p o r E ,
s ta tus  is  on  por t  6  and da ta  on  por t  7 j

T h e  a d d r e s s i n g  c a n  b e  c h a n g e d  i n  a  b l o c k  o f  e i g h t  p o r c s  b y
c u t t i n g  t h e  a p p r o p r i a t e  a d d r e s s  < A 3 ,  A 4 ,  A 5 .  A 6  &  A 7 >  l a n d s  n e a r
IC 12  f rom the  p lus  vo l lage and connect ing  then to  g round.

Address  junpers  A1 & A2 near  IC  32  can be  used to  in te r -
change the  ser ia l  and para1 le l  I /O por ts  l r i th in  the  b lock  o f

- ^ r r  - !  n ^ r +  d  F ^ Fc r g r r .  l r r a l Y r r r 9  ! q L  L r r c  P o ! o r r r r  P e ! L  e L  l J v r  r  v  l v r

s t a t u s  a n d  p o r t  l  f o r  d a t a .

STATUS PORTS

Each da ta  por t  has  a  s ta ! .us  por t  addressed a t  the  even number
por t  p receed j .ng  the  da ta  por t .  s ta tus  is  ac t i ve  low fo r  Data
Ava i lab le  on  B i t  0  and t ransn i t te r  Buf fe r  Enpty  on  B i t  7 .  For  tbe
s e r i a l  p o r t s  c h e  f o l l o w i n g  e r r o r s  c a u s e  a  l o g i c  o n e :  P a r i t y  E r r o r
o n  B i t  2 ,  F r a m i n g  E r r o r  o n  B i !  3  a n d  O v e r - R u n  o n  B i t  4 .

UART PROGRA.[,1Ii1ING

UART p ins  35  -  39  progran the  dev ice .  When le f t  open the  UART
i s  s e t  u p  f o r  8  b i t s ,  n o  p a r i t y  a n d  2  s t o p  b i t s .

D i F  1 a  i c  D . r i F v  c 6 1 - . r  F "  a ^ A  1 ^ d i .  t e r 6r w v f e  v r r r  r E  c v c : r  P o r r L J
i s  odd par i ty

P ins  38  & 37  word  Length  Se lec t

WORD LENGTE 38 WLS-I 37 I,ILS-2

5 Low Low
6 E igh  Low
7 Low High
I  ts iqh  E igh

Pin  36  se lec ts  the  nunber  o f  s top  b i ts  -  a  log ic  one se ts  up  2  s top
b i t s  &  a  l o g i c  z e r o  p r o d u c e s  o n l y  o n e ,

D j n  1 q  j c  h . r i f ! ,  i h h i F i F  _  2 1 ^ d i .  a n a  i n h i h i t _ <  t - h F  - - , : ! ! .  r r i  |  ^ - rq  : v Y - s  e ' - !  L $ !  H a r r L i  ! 1 L  o L r u

a log ic  zero  genera tes  a  par i t y  b i t  be t ! ' i een  the  da ta  b i l s
a n d  t h e  s t o p  b i t < s > .

A log ic  zero  or  lo r . i  can  be  produced on  the  p ins  by  ins ta l l ing
a  ju rnper  s t ra igh t  across  to  the  g lound pads  on  the  so lder  s j .de  o f
the  board  fo r  each UART.

Ra; ; I ,  FOe & ExT cLR-  a re  gaced together  to  rese t  the  UART'S.
Any ar  a l l .  can  be  d isconnected  a t  Ic  18 ,  i f  regu i red .



ELECTRONlC CCNTROL TECI INOLOGY

BIT RATE GENERATOR

S i x t e e n  d i f f e r e n t  c l o c k  r a t e s  a r e  a v a i l a b l e  f r o m  t h e  M C l 4 4 1 1
b i t  r a t e  g e n e r a l o r .  T h e  h a r d  w i r e d  j u m p e r s  o n  t h e  b o a r d  s e t  t h e
b i t  r a t e  g e n e r a c o r  f o r  f o u r t e e n  s t a n d a r d  r a t e s  i n  t h e  r a n g e  o f  7 5
t o  9 6 0 0  a s  s c r e e n e d  o n  t h e  b o a r d .  A  h i g h e r  g r o u p  o f  r a t e s  i s  a t t a i n -
ab le  by  cu t t ing  the  land be tween the  pads  coonect ing  p in  2 :  o f  IC l l
and ground;  then connect  the  pad fo r  p in  23  o f  IC I1  to  +5  vo l ts .
th is  jumper  w i l l  p rov ide  ra tes  tha t  a re  four  t imes Che ra tes  marked
o n  t h e  b o a r d  ( 3 0 0  t o  : 8 . 4 K )  .

The MC144 l l  j . s  a  CMOS dev ice  capab le  o f  d r iv ing  one Low Power
T T L  l o a d ;  t h e r e f o r e  b u f f e r s  a r e  p r o v i d e d .  A  b l a c k  j u m p e r  l e a d  i s
c o n n e c t e d  t o  p a d  ' A r w h i c h  c o r r e s p o n d s  t o  s e r i a l  p o r t  r A ' ;  t h e  r e d
l F a d  . o r r a c n 6 F t c  f ^  n . d  , q ,  e n . t  c a r i > t  r d ,  j -  r q ' ,  f h e  w h i E e  L e a d  i S
- ^ ^ - 6 ^ ! 6 ' r  + ^  F i ? r  r . r  r F ' r  - - ' i  n ^  F ^ !  - a n n e c t  m o r e  t h a n
o n e  l e a d  d i r e c t l y  t o  a n y  o n e  p i n  o f  t h e  M C I 4 4 1 1 .  1 0  h a v e  m o r e  t h a n
. j n e  c p r i E l  n 6 r l -  r r  i . r r r i . , , l : r  r ! + a  i , , h h a r  r a  f h a  n i F

o f  t h e  M C l 4 4 L 1  a n d  t h e  o t h e r  { s )  e o  t h e  b u f f e r e d  p i n  l D , E  o r  8 )  .
T l i o  p i n s  a t r D ' a r e  t h e  b u f f e r  o f  b l a c k  j u m p e r  ' A ' t  p i n s i E ' f o r r B '
a n d  p i n €  r F r  f o r  i C r  .

SERIAL POR1 CONNECTIONS

T L e  v n l  f F d 6  1 6 w F 1  .  ^ r  r h o  c a r i : '  - ^ r l - <  : r 6  q s - 2 3 2 .  E a c h  S e r i a l ,
po r t  has  i t s  own  26  p in  PC board  connec to r  JA ,  JB  &  JC  so  tha !  a
r i bbon  cab le  can  be  used  d i rec t l y  w i th  a  DB-25  connec to r  f rom the
b o a r d  t o  t h e  m i c r o c o m p u t e r  c a b i . n e t .  p i n s  l ,  7  &  1 8  a r e  g r o u n d ;  p i n s
5 ,  5  &  8  a r e  t i e d  t o  + 1 2 V  t h r o u g h  a  r e s i s t o r  t o  a c t i v a t e  t e r n i n a l s
w h e n  t h e  n i c r o c o r n p u t e r  p o w e r  i s ' O N r .  D a t a  i n t o  t h e  m i c r o c o m p u t e r

-  -  '  a f  l - h a  m i . r ^ . ^ h h " l - a r  i e  ^ F  6 i 6  1  A  ^ n ar s  v , r  P r r r
to  one cab le  can be  used l r i th  many te rmina ls .  I f  leads  fo r  da ta  in
a n d  d a t a  o u t  n e e d  E o  b e  i n E e r c h a n g e d  f o r  a  s p e c i f i c  a p p l j . c a t i o n ,  i t
can  be  done on  the  board  by  cu t t ing  lands  be tween the  pads  connected
r ^  h i 6 .  ,  r ,  :  : n ? l  6 ' , r  i h  .- - .  _ r o s s  l u m p e r s .

PAMLLEL PORT CONNECI IONS

T h A  n F r a l l a l  n n r l -  i q  ' n n r  1 6 " 6 1  T h 6  ^ ! , ! F , . +  r -  a v a i l a b l e  o n  J D
F h a  l 5 . i h  T a  < ^ . L A i _  t h A  i h h ' , i .  i c . u . i l : h l a  ^ n . l F r r  t J r r r  r !
socket .  See the  para l le1  por t  tab le  fo r  p in  connect ions .
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ELECTRONIC CONTROL TECENOTOGY

SERIAL PORTS JA, JB E JC

Ground
Data In to
Data Out

Ground

Ground

Microconpute r
Of, MicroeorsFute r

Ground

Data 1
Dala 2

Read tatched
Ground

Data  4
Data  5
Data  6

+5V Thlough A Res istor

PAIALIEI. PORI TABLE

. l n

b

1 1

Res is tor

L Ground
2 Data 0
3 Data 1
4 Data 2
5 Data 3
6 I,lr I te Latched
7 Ground
8 cround
9 Data 4

10 Data 5
11 Data 6
12 Data 7
13 Wr i te  FF CLear
1 4
L5 l { r i te  Pulse
16 +5V Thlough A
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Ele ctronic Conlrol 6 echnology
P.O 80X 6

uNtoN, NEW IERSEY 07083
(201) 686-8080

A l l  p roduc ts  bo th  i n  k i t  f o rm and  assemb led  un l t s  and  a l l  componen ts
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 l l s  because  o f  de fec ts  i n  workmansh lo  o r  ma te r ia l  w i l l  be  reo laced  a t  no
charge  fo r  a  pe r lod  o f  t h ree  (3 )  mon ths  fo l l ow ing  the  da te  o f  pu rchase .
The  de fec t i ve  pa r t  mus t  be  re tu rned  pos tpa id  to  ECT w i th in  the  l rd r ran ry
pe r iod .

WARRANTY

ELECTRoI I IC  Co IJTR0L  TECHNoLoCY,  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 w l th  qua l  i t y  p ro -
ducts, coriponents and workmanshlp, hereby r,rarrants i ts products as fol lo\,rs:

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 5  t o  p e r f o n n  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 ln  the  war ran ty  pe r lod ,  and  i f  i n  t he  j udgenen t  o f  ECT
i t  hes  been  assemb led  w l th  ca re  and  has  no t  been  sub jec ted  to  e lec t r l ca l
o r  mechan lca l  abuse ,  i t  w l l l  be  res to red  to  p rope r  ope ra t l ng  cond i t l on  and
re tu rned ,  rega rd les5  o f  t he  cause  o f  ma l func t l on ,  w i th  a  m in ima l  cha rge  to
cove r  sh lpp lng  and  hand l  l ng .

Any  un l t  pu rchased  as  a  k l t  and  re tu rned  to  ECT and  wh lch  l n  t he  j udge-
men t  o f  ECT i s  no t  cove red  by  th i s  war ran ty  v r i l l  be  repa l red  and  re tu rned
a t  a  cos t  con rnensu ra te  e r i t h  t he  work  requ i red .  I n  no  case  w i l l  t h i s  cha rge
exceed  twen ty  do l l a rs  ($20 .00 )  w i thou t  p r i o r  no t i f i ca t i on  to  and  app rova l

Any  p roduc t  pu  r chased  as
in  ma te r ia l s  and  workmansh i  p
(3 )  mon ths  to  mee t  t he  spec i f
A l l  wa r ran ted  fac to ry  assemb l
repa i red and returned without

Th is  war ran ty  i s  made  in
i n p l i e d  a n d  i s  l i m i t e d  i n  e n y
p roduc t  i nvo l  ved .

an  assenb led  un i t  i s  gua ran teed  aga ins t  de fec ts
and  i s  f u r the r  gue ren teed  fo r  a  pe r iod  o f  t h ree
i ca t l ons  i n  e f fec t  a t  t he  t ime  o f  manu fac tu re .
ed  un i t s  re tu rned  to  ECT oos tpa id  w i l l  be

charge .

I  i eu  o f  a l  I  o the r
case to repa i r or

war ran t i es  exp ressed  o r
rep l  acem€n t  o f  t he  €CT

Electronic Control Technology
763 RAMSEY AVE.

HILLSIDE, NEW JERSEY 07205


