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I. PRODUCT DESCRIPTION 

1.1 SYSTEM O V E R V I E W  

The  SBC- I  i s  a  s l a v e  S - 1 0 0  b o a r d  d e s i g n e d  f o r  a  
mu1 t i  process ing system and w i l l  p rov ide  a  CPU, 110, and 128k o f  
memory f o r  each user. A system processor i s  a1 so needed i n  o rde r  
t o  superv ise  system l e v e l  func t ions .  Because each user  has a  CPU 
ded ica ted  t o  h i s  appl i c a t i o n ,  h i s  program w i l l  execute a lmos t  as 
f a s t  as i f  he were  t h e  o n l y  u s e r  o f  t h e  system. Commun ica t i on  
w i t h  t h e  m a i n  s y s t e m  p r o c e s s o r  o c c u r s  v i a  a  l k - b y t e  FIFO on 
board, w i t h  da ta  t r a n s f e r s  across t h e  S-100 bus. Since t h e  SBC-I 
occupies o n l y  f o u r  110 p o r t s  on t h e  bus t h e r e  i s  g r e a t  p o t e n t i a l  
f o r  system expansion us ing  t h i s  system a r c h i t e c t u r e .  

The SBC-I board does n o t  have t o  be used i n  an S-100 system. 
The b o a r d  i s  d e s i g n e d  t o  be  u t i l i z e d  as a  s t a n d  a l o n e  s l a v e  
processor  t h a t  w i l l  suppor t  one user. The communicat ion t o  t h e  
master  processor can be achieved on a  RS-232 o r  RS-422 l i n k .  Th i s  
w o u l d  a l l o w  t h e  i n s t a l l a t i o n  o f  t h e  SBC-I i n  a  r e m o t e  dumb 
t e r m i n a l  w i t h  no th i ng  more than  power connect ions requi red.  

1.2 FEATURES 

Memory 

The 128k b y t e  RAM i n c o r p o r a t i n g  memory management p rov ides  
t h e  space and f l e x i b i l i t y  r e q u i  r e d  by  t h e  i n c r e a s i n g l y  comp lex  
s o f t w a r e  be ing  used i n  h i g h  performance systems. I n  a d d i t i o n  t o  
RAM, one EPROM on board p rov ides  an i n i t i a l i z a t i o n  program t o  s e t  
up t h e  L S I  I C ' s  on board .  A f t e r  t h e  r o u t i n e s  have  c o m p l e t e d  
t h e i r  f u n c t i o n  t h e  EPROM can be d i sab led  by sof tware.  The RAM i s  
composed o f  6 4 k - b i  t R A M  IC ' s  t o  r e d u c e  t h e  p h y s i c a l  s i z e  o f  t h e  
a r ray .  

Bank-se lect  c o n t r o l s  t h e  access t o  t h e  EPROM, and a  memory 
management c i r c u i t  c o n t r o l s  access t o  t h e  RAM. The EPROM, which 
occupies OOOH t o  OFFFH, can be d i sab led  a f t e r  i t  i n i t i a l i z e s  t h e  
SBC-I. A 2716, a  2732, o r  a  2764 may b e  used  i n  t h e  E P R O M  
socket. The R A M  i s  p a r t i t i o n e d  by s e t t i n g  up a  b i p o l a r  RAM which 
p rov ides  t h e  a b i l i t y  t o  enable any 4k segment o f  RAM and address 
i t  a t  any 4k boundary o f  t h e  CPU address space. Thus a  f i x e d  RAM 
f o r  t h e  ope ra t i ng  system can be es tab l i shed ,  and severa l  programs 
may be l o a d e d  i n t o  t h e  r e m a i n i n g  R A M  w h i c h  can s u b s e q u e n t l y  be 
brought  i n t o  t h e  CPU address space by app rop r i a te  opera t ions  on 
t h e  memory management. 



S e r i a l  Po r t s  

A Z-80A S10 p r o v i d e s  t w o  i n d e p e n d e n t  s e r i a l  p o r t s .  B o t h  
_+arts a r e  RS-232C c o m p a t i b l e  and can o p e r a t e  a t  s o f t w a r e -  

s e l e c t a b l e  speeds v i a  t w o  c h a n n e l s  o f  a  Z-80A CTC. I n  
a d d i t i o n ,  p r o v i s i o n  i s  made t o  a1 l o w  a  synch ronous  MODEM t o  be 
c o n n e c t e d  t o  SIO A. (A synch ronous  M O D E M  s u p p l i e s  b o t h  t h e  
r e c e i v e  and t r a n s m i t  c l ocks  f o r  t h e  s e r i a l  ports.) The baud-rate 
c l ock  i s  supp l i ed  by a  2.4576 MHz packaged o s c i l l a t o r .  

Para1 l e l  P o r t s  

A Z-80A PI0  p rov ides  a  b i d i r e c t i o n a l  p a r a l l e l  p o r t  v i a  i t s  
" A "  p o r t ,  and c o n t r o l  1  i n e s  f r o m  i t s  "B" p o r t .  These 1  i n e s  r u n  
t o  connectors  p r o v i d i n g  an i n t e r f a c e  t o  para1 l e l  devices. Some 
o f  t h e  "B" 1  i n e s  a re  used f o r  on-board func t ions .  

Reset 

B o t h  t h e  u s e r  and t h e  m a i n  s y s t e m  a r e  a b l e  t o  r e s e t  t h e  
SBC-I. However, t h e  user  r e s e t  w i l l  r e s e t  o n l y  h i s  SBC-I, w h i l e  
t h e  m a i n  s y s t e m  r e s e t  w i l l  r e s e t  a1 1  SBC-1's. A m o n o s t a b l e  
p rov ides  a lOOuSec r e s e t  p u l s e  rega rd less  o f  t h e  l e n g t h  o f  t i m e  
t h e  u s e r  e n a b l e s  t h e  r e s e t  b u t t o n .  T h i s  i s  t o  p r e v e n t  t h e  l o s s  
o f  t h e  dynamic  RAM d a t a  d u r i n g  r e s e t .  I n  a d d i t i o n ,  a  s o f t w a r e  
' e s e t  i s  i m p l e m e n t e d  w h i c h  w i l l  a l l o w  t h e  m a s t e r  CPU i n  t h e  
,ystem t o  r e s e t  t h e  SBC-I i n  t h e  system. Th is  a l l o w s  t h e  mas te r  

'-CPU t o  "wake up" an SBC-I t h a t  doesn' t  respond t o  an i nqu i r y .  I n  
t h i s  manner  a  u s e r  need n e v e r  have  t o  r e s e t  h i s  modu le  i n  t h e  
event of  s o f t w a r e  bugs; t h e  master  CPU w i l l  keep i t  running. 

SBC-I i s  a  Slave 

The SBC-I c a n n o t  f u n c t i o n  as t h e  m a i n  p r o c e s s o r  o f  t h e  
system. It i s  d e d i c a t e d  t o  i t s  user .  On l y  t h e  FIFO o n - b o a r d  
communicates w i t h  t h e  system, which must have a  master processor  
overseeing t h e  system func t i ons .  

Communication w i t h  t h e  Master CPU 

Communication w i t h  t h e  Master  CPU i n  t h e  system occurs v i a  
a  l k  b y t e  FIFO ( F i  r s t - I n ,  F i  r s t - O u t )  memory w h i c h  p r o v i d e s  a  
means f o r  pass ing  messages and b locks  o f  da ta  between t h e  SBC-I 
and t h e  Bus Master. 



S-100 C o m p a t i b i l i t y  

On l y  t h o s e  o p e r a t i o n s  r e q u i r e d  f o r  t h e  FIFO a r e  IEEE-696 , 
(S-100) compat ib le ,  because access by any o t h e r  means (memory o r  
DMA) i s  n o t  implemented. Thus, t h e  SBC-I appears o n l y  as an 1/0 
port-accessed dev ice  t o  t h e  master  CPU. For t h e  1/0 opera t ions ,  
t h e  SBC-I i s  comp le te l y  IEEE-696 (S-100) compat ible.  

11. SPECIFICATIONS 

Cent ra l  processor:  
Z80A, 2808 CPU - 2, 4  o r  6  MHz operat ion.  

- 
Memory : ! - 

64kbytes RAM, o p t i o n a l  l y  128kbytes. Uses jXN&ec ~ ~ 4 8 6 4 : 3  
d y n a m i c  RAM a t  4  MHz. Memory management c i r c u i t  a l l o w i n g  
4kbyte segmentation. 128 c y c l e  r e f r e s h  dev ices  requ i  red. 

S e r i a l  : 
Z80A SIO - 2 RS-232C po r t s ,  independent operat ion.  Speeds 

f r om 110 t o  19200 baud. 

Para1 1 e l  : 
Z80A P I 0  - 1 b i d i r e c t i o n a l  p o r t  w i t h  4  handshake l i n e s ,  4 

independent i n p u t  o r  ou tpu t  l i n e s .  RS-422 adapter  ava i l ab le .  -. 

EPROM : 
2716, 2732, o r  2764 dev ice  may be used (2716 i s  standard). 

F IFO: 
l k b y t e  4801 o r  2kbyte 2016 may be used (2016 i s  standard). 

S-100 Bus S igna ls :  
AO-A7 sINP I NT* 
D00-DO7 sOUT +8V 
DIO-D17 s I NTA + 16V 
RESET* pW R* - 16V 
POC* pDBIN GND 

Dimensions : 
5.125" x  10.00", exc lud ing  edge connector  

-- . 

Workmanship conforms t o  t h e  requ i  rements o f  MIL-STD-454. 

Forced a i r  coo l  i n g  i s  requi red.  



I I I, INSTALLATION 

Upon r e c e i p t  o f  SBC-I, check t h e  sh ipp ing  package f o r  s i gns  
o f  abuse w h i c h  may i n d i c a t e  p o s s i b l e  damage. Check t h e  b o a r d  
p h y s i c a l l y  t o  l o o k  f o r  any p a r t s  w h i c h  may have  been damaged 
d u r i n g  shipping. I f  any d i s k e t t e s  were shipped w i t h  SBC-I, check 
t h e  d i s k e t t e s  f o r  s i gns  o f  damage which m i g h t  be any bending o r  
s igns  o f  a  sharp o b j e c t  p laced aga ins t  t h e  d i ske t t es .  D i s k e t t e s  
a re  q u i t e  f r a g i l e  and any warp ing o f  t h e  su r f ace  o f  t h e  d i s k e t t e  
w i l l  render  i t  i nope ra t i ve .  N o t i f y  Te le tek  o f  any d isc repanc ies  
and c a l l  t h e  sh ipp ing  company i f  t h e r e  i s  sh ipp ing  damage. 

SBC-I i s  ready f o r  immediate use upon rece ip t .  It r e q u i r e s  
o n l y  t h a t  t h e  p e r i p h e r a l s  w h i c h  w i l l  be  used  w i t h  i t  be  
c o n n e c t e d  t o  t h e  a p p r o p r i a t e  c o n n e c t o r s  a l o n g  t h e  t o p  o f  t h e  
board.  F o r  t h e  p a r t i c u l a r  c o n n e c t i o n s  r e q u i r e d ,  see t h e  
a d j o i n i n g  s e c t i o n  e n t i t l e d  "Per iphera l  Connections". 

SBC-I need o n l y  b e  p l u g g e d  i n t o  a  s t a n d a r d  S-100 bus  f o r  
power and i t  w i l l  be f u n c t i o n a l ,  a b l e  t o  u t i l i z e  t h e  p e r i p h e r a l s  
connected t o  i t  w i t h  t h e  memory on board. The SBC-I needs t o  be 
i n  a  we1 1  v e n t i l a t e d  a r e a  due t o  t h e  h i g h  d e n s i t y  o f  IC ' s  on 
board.  I d e a l l y ,  t h e  b o a r d  s h o u l d  be  mounted  v e r t i c a l l y  i n  a  
stream o f  a i r  which w i l l  be moving across t h e  face  o f  t h e  board. 
{ha tever  t h e  mount ing p o s i t i o n ,  f o r ced -a i  r coo l  i n g  i s  essen t i a l .  

-  ring p e r i p h e r a l  cab les  n e a t l y  away f r om t h e  board w i t h  enough 
s l ack  t o  p reven t  any t e n s i o n  be ing  a p p l i e d  t o  t h e  cable,  as t h i s  
may cause t h e  cab le  t o  separate f rom i t s  c r i m p  connect ion caus ing 
i n t e r m i  t t e n t  problems. 

Some ve rs i ons  o f  SBC-I do n o t  have on-board RAM. I f  no RAM 
i s  on-board, i t  must be supp l i ed  by i n s t a l l i n g  t h e  200nsec 64k 
d e v i c e s  i n  t h e  co lumns  o f  emp ty  s o c k e t s  n e a r  t h e  r i g h t  s i d e  o f  
t h e  board.  P i n  1 on t h e  I C 1 s  s h o u l d  p o i n t  l e f t .  The RAM d e v i c e s  
mus t  use  t h e  128 c y c l e  r e f r e s h  mode i n  o r d e r  t o  be c o m p a t i b l e  
w i t h  t h e  SBC-1's r e f r e s h  c i r c u i t .  Most 64k RAMS c u r r e n t l y  on t h e  
m a r k e t  meet  t h i s  r e q u i r e m e n t  - one e x c e p t i o n  i s  t h e  Texas 
I ns t rumen ts  TMS 4164 which r e q u i r e s  256 rows t o  be s t robed  d u r i n g  
r e f r e s h  . 



Peripheral Connections 

S e r i a l  Po r t s  

SIO A and SIO-B 

2  4  6 8 10 12 14 
RXC* TXC* USER DTR 

RESET I N  

1 3 5  7 9 11 13 
DATA DATA RTS CTS DSR GND 
I N  OUT IN OUT OUT 

EIA p i n s  are  shown i n  parentheses 

* - T h e s e  c l o c k  s i g n a l s  a r e  on  SIOA o n l y  

These are  t h e  connect ions going i n t o  channels A and B  o f  t h e  
SIO chip. I n  t h i s  conf igura t ion ,  each channel appears as a  data 
commun ica t i on  d e v i c e ,  and w i l l  connec t  t o  a  t e r m i n a l  o r  a  
p r i n t e r .  

I N  and OUT r e f e r  t o  data d i r e c t i o n  w i t h  respect  t o  the  SBC- 
I. Data f r o m  an e x t e r n a l  d e v i c e  i s  I N  t o  SBC-I, and d a t a  t o  an 
ex terna l  device i s  OUT. 

CTS ( C l e a r  To Send) and DSR (Data Set  Ready) a r e  o u t p u t s  t o  
t h e  ex terna l  device and are  a t  a  p o s i t i v e  vo l tage l e v e l s  when t h e  
SIO channel i s  ready t o  funct ion.  RTS (Request To Send) and DTR 
(Data T e r m i n a l  Ready) a r e  i n p u t s  w h i c h  mus t  be a t  a  p o s i t i v e  
vo l tage l e v e l  f o r  t he  SIO channel t o  f u n c t i o n  i f  the  Auto Enables 
op t i on  i s  a c t i v a t e d  through software. 

E i t h e r  channel  can be c r i m p - c o n n e c t e d  t o  a  2 5 - p i n  RS-232 
connector by a1 i g n i n g  p i n  1 o f  t h e  cab le  f rom t h e  SBC-I connector 
w i t h  p i n  1 o f  t he  25-pin RS-232 connector. I n  t h i s  c o n f i g u r a t i o n  
t h e  channel  connec ts  d i r e c t l y  t o  a  t e r m i n a l  o r  p r i n t e r .  To 
connect t o  a  MODEM, the  s igna l  s  must be connected as f o l l o w s :  



5RC- I 
' i n  # 

5 
3 
11 

E I A  p i n  # D i r e c t i o n  Func t ion  

OUT Data t o  MODEM 
I N  Data t o  SBC-I 
OUT RTS (Request To 

Send) 
I N  CTS (C lear  To Send) 
I N  DSR (Data Set Ready) 
- - Signal  Ground 

OUT DTR (Data Terminal  
Ready) 

( I N  r e f e r s  t o  d a t a  s e n t  t o  SBC-I, and OUT r e f e r s  t o  d a t a  s e n t  t o  
t h e  MODEM.) 

Note :  I f  t h e  t e r m i n a l  o r  p r i n t e r  does n o t  p r o v i d e  RTS and 
DTR, p i n s  4, 5, and 20  on t h e  t e r m i n a l  s i d e  o f  t h e  RS-232 m a l e  
c o n n e c t o r  mus t  be j u m p e r e d  t o g e t h e r .  T h i s  e n s u r e s  t h a t  t h e  
r e q u i r e d  handshake s i g n a l s  t o  t h e  S I O  p o r t  a r e  provided. I f  t h e  
AUTO ENABLES f e a t u r e  o f  t h e  SIO i s  n o t  e n a b l e d  t h i s  i s  n o t  
r e q u i r e d .  I n  t h e  s t a n d a r d  s o f t w a r e  p r o v i d e d ,  AUTO ENABLES i s  
enabled. 

E I A  S e r i a l  Data T rans fe r  P ro toco l  (Cont ro l  o f  Data Flow) 

P r i o r  t o  sending o r  r e c e i v i n g  data, t h e  f o u r  handshake l i n e s  
,hould be a c t i v e  low. However, t h e  S I O  w i l l  a l l o w  c o n t r o l  o f  i t s  
r e c e i v e  and t r a n s m i t  f u n c t i o n s  i n d e p e n d e n t l y .  I f  t h e  "Au to  
Enab les "  f u n c t i o n  o f  t h e  S I O  channe l  i s  e n a b l e d  ( s t a n d a r d ) ,  t h e  
S I O  w i l l  n o t  send d a t a  u n t i l  DTR i s  l o w  ( t h i s  f u n c t i o n  i s  
1  a b e l  l e d  "CTS" on t h e  SIO c h i p ) .  T h i s  i s  handy f o r  b u f f e r e d  
p r i n t e r s  w h i c h  need t o  s t o p  r e c e i v i n g  d a t a  u n t i l  t h e  b u f f e r  i s  
p r i n ted .  By p u l l i n g  DTR h igh,  t h e  p r i n t e r  w i l l  s top  t h e  f l o w  o f  
d a t a  f r o m  t h e  SIO. When i t  i s  r e a d y  t o  r e c e i v e  more  d a t a ,  i t  
p u l l s  DTR low. S i m i l a r l y ,  i f  "Auto Enables" i s  enabled, t h e  SIO 
w i l l  n o t  a c c e p t  i n f o r m a t i o n  u n t i l  RTS i s  l o w  ( t h i s  f u n c t i o n  i s  
l a b e l l e d  "DCD" on t h e  SIO chip).  Th i s  i s  p r i m a r i l y  used w i t h  a  
communicat ions l i n k  where, i f  s i g n a l  c o n d i t i o n s  d e t e r i o r a t e ,  t h e  
da ta  may be garbled. 

RS-232-C Vol tage Level  s  

A l o g i c  h i g h  ( a  b i n a r y  ONE), o r  m a r k i n g  c o n d i t i o n ,  i s  any 
v o l t a g e  1  ess  t h a n  - 3  v o l t s  t o  a  m in imum o f  -25  v o l t s .  A  1  o g i  c  
l o w  (a b i n a r y  ZERO), o r  spac ing cond i t i on ,  i s  any vo l t age  g r e a t e r  
t h a n  +3 v o l t s  t o  a  maximum o f  +25 v o l t s .  Any l e v e l  b e t w e e n  - 3  
and +3 v o l t s  i s  undefined. Th i s  i s  c a l l e d  t h e  t r a n s i t i o n  region. 
The maximum t r a n s i t i o n  t i m e  between b i t  c e l l s  i s  f o u r  pe r  cen t  o f  
t h e  bas i c  c l o c k  per iod.  The maximum vo l t age  r a t e  o f  change ( s l ew  
r a t e )  i s  30 vol ts/uSec. Thus t h e  maximum RS-232-C t r a n s m i s s i o n  
speed, based on v o l t a g e  s w i n g s  o f  - 12 t o  +12 v o l t s ,  i s  50,000 
9aud. 



S e r i a l  Data T iming 

P r i o r  t o  t r a n s m i t t i n g  data, t h e  s igna l  l i n e  i s  h e l d  h i g h  
(mark ing ) .  It goes l o w  ( s p a c i n g )  t o  i n d i c a t e  t h e  s t a r t  o f  a  
c h a r a c t e r .  The b i t s  r e p r e s e n t i n g  t h e  c h a r a c t e r  a r e  t h e n  s e n t  
L e a s t  S i g n i f i c a n t  B i t  f i r s t ,  t h e n  a  p a r i t y  b i t  ( i f  used) ,  and 
f i n a l l y  2  s t o p  b i t s .  The s t o p  b i t s  i n d i c a t e  t h e  end o f  t h e  
c h a r a c t e r  and a r e  a1 ways l o g i c  ONES. The s t a n d a r d  SBC-I i s  s e t  
up f o r  8 d a t a  b i t s ,  no p a r i t y ,  and 2  s t o p  b i t s .  

The v a l u e  o f  each c h a r a c t e r  b i t  i s  h e l d  f o r  t h e  e n t i r e  
1  e n g t h  o f  each b i t  c e l l .  The l e n g t h  i n  t i m e  o f  each b i t  c e l l  i s  
t h e  bas i c  c l ock  per iod,  equal t o  t h e  r e c i p r o c a l  o f  t h e  baud rate. 
Thus f o r  9600 baud, each b i t  c e l l  i s  104 uSec l o n g  (.0001041 
Sec= 1/9600) . 

Para1 l e l  Po r t s  

2 4  6  8 10 12 14 16 
RESET +12 +5 GND B  STB B  RDY A STB A RDY 

1 3 5 7 9  
DO -12 GND 

These a r e  t h e  c o n n e c t i o n s  i n t o  t h e  P I 0  c h i p .  The P I 0  c h i p  
has t w o  p a r a l l e l  por ts ,  A and B. As conf igured,  PI0 A may be used 
as an i n p u t ,  o u t p u t ,  b i d i r e c t i o n a l  o r  c o n t r o l  p o r t  w i t h  f o u r  
handshake l i nes .  PI0 B  i s  t h e  same except t h a t  i t  does n o t  have 
b i d i r e c t i o n a l  c a p a b i l i t i e s  o r  handshake l i nes .  



The s i gna l  s  are:  

. - JO - D7 8 da ta  l i n e s  

A STB St robe  i n p u t  pu l se  f rom a  device. Depending on t h e  
mode of  opera t ion ,  i t  means: 
1. O u t p u t  mode: P o s i t i v e  edge o f  t h i s  s t r o b e  i s  
i ssued  by t h e  dev i ce  t o  acknowledge t h e  r e c e i p t  o f  
da ta  made a v a i l a b l e  by P I0  A. 
2.Input mode:The s t r o b e  i s  i s s u e d  b y  t h e  d e v i c e  t o  
l oad  da ta  f rom t h e  dev ice  i n t o  P I0  A. 
3. B i d i r e c t i o n a l  mode: Same as  1, e x c e p t  o u t p u t  
da ta  a re  p resen t  o n l y  w h i l e  A STB i s  low. 
4. Con t ro l  mode: The s t r obe  i s  i n h i b i t e d  i n t e r n a l  l y .  

A RDY Ready o u t p u t  t o  a  d e v i c e .  Depend ingon  t h e m o d e o f  
opera t ion ,  i t  means: 
l . 0 u t p u t  mode: I n d i c a t e s  t h a t  t h e  d a t a  bus  i s  
s t a b l e  f o r  t r a n s f e r  t o  t h e  device.  
2.Input mode: When a c t i v e ,  i t  i n d i c a t e s  t h a t  P I 0  A  
i s  ready t o  accept da ta  f rom t h e  device. 
3. B i d i r e c t i o n a l  mode: Same as 1. 
4. Con t ro l  mode: Always i n  a  l o w  s ta te .  

RESET The a c t i v e - l o w  r e s e t  l i n e  on t h e  SBC-I.This can be 
used t o  r e s e t  a  ha rd  d i s k  connected t o  P I0  A. 

-~ B  STB Used when P I0  A  i s  i n  t h e  b i d i r e c t i o n a l  mode; 
s t r obes  da ta  f rom t h e  dev i ce  i n t o  P I0  A. 

B  RDY Used when P I0  A  i s  i n  t h e  b i d i r e c t i o n a l  mode; i t  
goes h i g h  t o  i n d i c a t e  t h a t  P I0  A i s  ready f o r  da ta  
f rom t h e  dev ice.  

The s o f t w a r e  s u p p l i e d  by  T e l e t e k  a l l o w s  P I 0  A t o  be  s e t  up 
as an i n p u t  p o r t  o r  an ou tpu t  p o r t  p r i n t e r .  P I0  B  i s  s e t  up i n  
t h e  c o n t r o l  mode as f o l l o w s :  

D7 i s  i n t e r r u p t  r e q u e s t  f r o m  S-100 bus ( a n  i n p u t ) .  No t  
a v a i l a b l e  f o r  t h e  use r .  

D6 i s  t h e  EPROM enable output .  Not a v a i l a b l e  f o r  t h e  user. 

D5 i s  a t t e n t i o n  r e q u e s t  f r o m  t h e  S-100 bus  ( i n p u t ) .  No t  
a v a i l a b l e  f o r  t h e  user. 

The rema in ing  b i t s  DO-D4 a r e  n o t  used i n t e r n a l l y  and can be 
u t i l i z e d  by t h e  user. DO-D3 a r e  supp l i ed  on t h e  PIO-B connector. 



I V ,  THEORY OF OPERATION 

- 
The SBC-I i s  a  s t a n d - a l o n e  c o m p u t e r  (CPU w i t h  ROM, RAM, 

s e r i a l  and para1 l e l  110) which can communicate w i t h  t h e  S-100 Bus 
M a s t e r  v i a  a  FIFO ( F i r s t - I n ,  F i r s t - O u t )  memory. Because i t s  
ope ra t i on  i s  independent o f  t h e  S-100 bus, severa l  SBC-1's can be 
r e s i d e n t  i n  a  system p r o v i d i n g  i n e x p e n s i v e  mu1 t i  p l  e - p r o c e s s o r ,  
mu1 t i  p l  e-user capabi 1  i t i  es. 

Reset 

The SBC-I can  be r e s e t  i n  t h r e e  ways: v i a  an a c t i v e - l o w  
1  i n e  f rom t h e  user; when RESET* on t h e  S-100 bus i s  low;  whenever 
p o r t  03 i s  read by t h e  master  CPU. Any o f  these r e s e t  opera t ions  
w i l l  t r i g g e r  a  monostable which w i l l  produce a  100 usec pu l se  t o  
r e s e t  t h e  on-board l og i c .  Due t o  t h i s  s h o r t  r e s e t  pulse, dynamic 
memory da ta  w i l l  n o t  be l o s t .  

Reset-Jump 

A f t e r  a  r e s e t  o p e r a t i o n ,  t h e  EPROMIROM on b o a r d  w i l l  b e  
enabled. T h i s  ROM occupies l o c a t i o n  OOOOH t o  lFFFH, an 8k-byte 
b l o c k  ( t h u s  a  2716,2732, o r  2764 EPROM may be used).  When t h e  
R O M  i s  enab led ,  o n l y  t h e  ROM w i l l  appear  i n  t h i s  memory b l o c k :  
t h e  u n d e r l y i n g  RAM can be w r i t t e n  to ,  b u t  n o t  read. When t h e  ROM 
i s  d isab led ,  a l l  RAM i s  ac t i ve .  .-, 

The i n i t i a l i z a t i o n  program i n  t h e  ROM must se t  up t h e  on- 
b o a r d  I C ' s  i n c l  u d i n g  t h e  memory management b i p o l a r  RAM. The 
p r o g r a m  i n  t h e  R O M  can t h e n  move i t s e l f  t o  a n o t h e r  a r e a  i n  R A M  
and e x e c u t e  t h a t  l o c a t i o n .  It i s  i m p o r t a n t  t o  n o t e  t h a t  t h e  
i n s t r u c t i o n  f o l  l o w i n g  t h e  d i s a b l e  ROM o p e r a t i o n  w i l l  be fe tched  
f r om RAM. The ROM i s  d i s a b l e d  by w r i t i n g  a  0  t o  b i t  6  o f  P I0  B. 

Memory Management 

The SBC-I con ta ins  128k by tes  o f  RAM which a r e  organized by 
a  b i p o l a r  RAM i n t o  32  i n d e p e n d e n t  4 k - b y t e  b l o c k s .  Because t h e  
Z80A CPU can access o n l y  64k by tes  a t  a  t ime,  o n l y  16 RAM b locks  
can be accessed by t h e  CPU a t  one t ime. I n  a d d i t i o n ,  each b lock  
can be w r i t e  protected.  



Two b i p o l a r  RAMs, each 16 x  4, p rov ide  a  high-speed lookup 
ab le  t o  c o n t r o l  access t o  t h e  dynamic RAM. The f o u r  h i gh -o rde r  

-address l i n e s  f rom t h e  CPU (A-12 - A-15) become the  address l i n e s  
f o r  t h e  b i p o l a r  RAMs. The se lec ted  b i p o l a r  RAM da ta  then  p r o v i d e  
4  t r a n s l a t e d  address l i n e s ,  a  r ow-se lec t  s i g n a l  t o  choose between 
t he  t w o  64k banks o f  RAM, and a  w r i t e - p r o t e c t  s igna l .  The w r i t e -  
p r o t e c t  s i gna l  w i l l  p reven t  any a l t e r a t i o n  o f  t h e  p r o t e c t e d  RAM 
b l o c k .  The p r o t e c t e d  b l o c k  w i l l  a c t  1  i k e  ROM. The r o w - s e l e c t  
s i g n a l  s e l e c t s  t h e  second bank. B l o c k s  f r o m  bank 0  and bank 1 
can be mixed i n  any manner. 

The memory management can be used t o  keep  more  t h a n  one 
a p p l i c a t i o n s  program i n  RAM a t  one t ime.  S w i t c h i n g  t h e  bank o f  
RAM i n  and ou t  i s  much f a s t e r  than  a  d i s k  access. A l t e r n a t i v e l y ,  
o r  i n  a d d i t i o n ,  64k o r  mo re  o f  d a t a  can b e  k e p t  i n  R A M  a t  one 
t i m e  f o r  f a s t  access. 

The b i p o l a r  RAM i s  organized as f o l l o w s :  

B i t  Func t i on  

5  W r i t e  p r o t e c t ,  a c t i v e  h i g h  

4  Se lec t  bank 1, a c t i v e  h i g h  

3 Ram A-15 

2  Ram A-14 
- 

1 Ram A-13 

0  RAM A-12 

The 16 l o c a t i o n s  o f  t h e  b i p o l a r  RAM a re  loaded by us ing  t h e  
i n d i r e c t  110 i n s t r u c t i o n s  o f  t h e  Z-80A CPU. The h i g h - o r d e r  
address l i n e s  A-12 and A-15 s e l e c t  which b i p o l a r  RAM l o c a t i o n  i s  
accessed. The d a t a  on t h e  d a t a  bus  a r e  t h e n  w r i t t e n  i n t o  t h e  
b i p o l a r  RAM. The C r e g i s t e r  i s  a1 ways s e t  t o  access  p o r t  1CH. 
The f o l l o w i n g  i n s t r u c t i o n s  can be used: 

(The d a t a  a r e  i n v e r t e d  by  t h e  b i p o l a r  RAMs. Thus t o  s e t  a  
b i t  h igh ,  a  zero must be w r i t t e n  t o  t h e  RAM.) 

OUT (C), r : t h e  B r e g i s t e r  i s  l o a d e d  t o  s e t  A-12 t h r o u g h  
A-15 as desired'. The r e g i s t e r  r con ta ins  t h e  d e s i r e d  data. 

OUTI, OUTD : t h e  B r e g i s t e r  i s  loaded t o  s e t  A-12 th rough 
A-15 as d e s i r e d  (00, 10, 20, e t c ) ,  and t h e  a p p r o p r i a t e  d a t a  i n  
RAM o r  ROM a re  loaded i n t o  t h e  b i p o l a r  RAMs. Note: don ' t  a1 t e r  
t h e  c o n t r o l  o f  t h e  RAM b l ock  i n  which t h e  memory management da ta  
a r e  s t o r e d ,  o r  e r r o n e o u s  d a t a  w i l l  be o b t a i n e d  i n  t h e  n e x t  
e x e c u t i o n  o f  t h i s  i n s t r u c t i o n .  Remember t h a t  t h e  dec remen ted  
va lue  o f  B  i s  p laced on t h e  address bus. 



Note :  t h e  b i p o l a r  RAMs m u s t  b e  i n i t i a l i z e d  b y  t h e  R O W  
a f t e r  r e s e t  t o  access  t h e  dynamic  RAM. Do n o t  use dynamic  R .  
p r i o r  t o  t h i s  i n i t i a l i z a t i o n  due t o  t h e  u n c e r t a i n t y  o f  which Rh, 
b l  ock w i l l  be a c t i v e  o r  w r i t e -p ro tec ted .  

DYNAMIC RAM CONTROL 

The dynamic RAMs a re  accessed whenever t h e  CPU a c t i v a t e s  i t s  
M 1  s i g n a l ,  o r  MREQ and RD o r  WR a r e  a c t i v e .  E i t h e r  case  w i l l  
cause  a  l o w  on t h e  o u t p u t  o f  U-19 w h i c h  w i l l  c l o c k  U-12A and U-  
12B high. The ou tpu t  o f  U-12A i s  gated th rough U-35 t o  a c t i v a t e  
t h e  RAS l i n e  o f  t h e  s e l e c t e d  bank o f  RAM ICs. The add ress  
m u l t i p l e x e r s ,  U-32 and U-33, i n i t i a l l y  send t h e  l o w  o rde r  address 
l i n e s  f r o m  t h e  CPU t o  t h e  dynamic  RAMs. When R A S  goes a c t i v e  
low, t h e  RAMs i n t e r n a l l y  l a t c h  these  l o w  o rde r  address 1  ines. 

The ou tpu t  o f  U-12B s t a r t s  a  p o s i t i v e  pu lse  i n  U-20, a  de lay  
l i n e .  When t h e  pu l se  i n  U-20 reaches t h e  20% de lay  p o i n t ,  o u t p u t  
1 goes h i g h  w h i c h  c l o c k s  U-28B Q* l o w ,  and a f t e r  b e i n g  i n v e r t e d  
i n  U-13, r e s e t s  U-12B. U-28B changes t h e  address mu1 t i p l e x e r s  so 
t h a t  t h e  h i gh -o rde r  address 1  i n e s  o f  t h e  CPU, as m o d i f i e d  by t h e  
memory management c i r c u i t ,  w i l l  be sen t  t o  t h e  RAMs. 

When t h e  pu lse  i n  U-20 reaches t h e  40% de lay  po in t ,  ou tpu t  2  
goes h i g h  which c l o c k s  U-28A Q* low. U-28A Q* s e t s  t h e  CAS l i n r  
o f  t h e  RAMs l o w ,  w h i c h  causes  t h e  RAMs t o  l a t c h  t h e  h i g h  o r d  
CPU address p rov ided  by t h e  address m u l t i p l e x e r s .  -- 

When t h e  pu lse  i n  U-20 reaches t h e  100% p o i n t ,  ou tpu t  5 goes 
high. Th is  ou tpu t  i s  i n v e r t e d  by U-13 and r e s e t s  U12A, t o  a l l o w  
t h e  RAM RAS c i r c u i t s  t o  pre-charge p r i o r  r o  t h e  nex t  access. 

When t h e  RFSH o u t p u t  o f  t h e  CPU goes l o w ,  t h e  CPU p l  aces a  
r e f r e s h  add ress  on t h e  l o w e r  seven add ress  1  i n e s .  When M R E Q  
s u b s e q u e n t l y  goes a c t i v e ,  a  memory c y c l e  i s  s t a r t e d  w h i c h  i s  
i d e n t i c a l  t o  a  no rma l  R A M  access,  e x c e p t  t h a t  t h e  add ress  
m u l t i p l e x e r s  do n o t  s e l e c t  t h e  uppe r  add ress  l i n e s  and C A S  
remains i n a c t i v e .  



ROM Opt ions 

- The S B C - I  can suppor t  2716, 2732, and 2764 EPROMs as w e l l  as 
t h e i r  masked-ROM counte rpar ts .  The ROM socket i s  e i t h e r  24 o r  28 
p i n s  and t h e  o p t i o n  j u m p e r  b e l o w  U47 i s  s e t  a c c o r d i n g  t o  t h e  
device. The f o l  1  owing tab1 e  summarizes t h e  requ i  rements. 

RO M Socket Jumper 

Wait  S ta te  Opt ions 

SBC-I can g e n e r a t e  one memory w a i t - s t a t e  f o r  t h e  on -boa rd  
memory c y c l e s .  The a v a i l a b l e  o p t i o n s  f o r  t h i s  w a i t  s t a t e  a r e  
d u r i n g  a1 1  R O M  accesses ,  a1 1  M 1 c y c l e s ,  o r  a1 1  memory c y c l e s .  
Usual ly ,  o n l y  t h e  ROM r e q u i r e s  a  w a i t  s ta te .  For ope ra t i on  a t  a  
6  MHz CPU c l o c k ,  and w i t h  200nSec R A M ,  a  w a i t  s t a t e  w i l l  be 
requ i red  f o r  a l l  memory cyc les.  The jumpers f o r  t h e  va r i ous  w a i t  
s t a t e s  a re  l o c a t e d  be1 ow U32: 

Wait  S ta te  Jumper 
- 

ROM o n l y  E l  t o  E4 
a l l  M 1  E l  t o  E2 
a l l  memory E l  t o  E3 

Two channels o f  a  Z-80A CTC p rov ide  t h e  c l ocks  f o r  t h e  SIO. 
Channel 0  p r o v i d e s  t h e  c l o c k  f o r  S I O - A ,  and channe l  1 p r o v i d e s  
t h e  c l o c k  f o r  SIO-B. The t r i g g e r  i n p u t s  o f  c h a n n e l s  0  and 1 
c o n n e c t  t o  a  1.2288 MHz source .  Thus a l l  s t a n d a r d  s e r i a l  
t r a n s m i s s i o n  r a t e s  w i l l  be generated by l o a d i n g  t h e  app rop r i a te  
i n t e g r a l  d i v i s o r  i n t o  t h e  CTC channe l .  The CTC channe l  mus t  be  
se t  t o  t h e  Counter mode. The d i v i s o r  loaded i n t o  t h e  CTC channel 
i s  c a l c u l a t e d  as f o l l o w s :  

D=1,228,800/(Baud Ra te  X R) where  D  = d i v i s o r ,  Baud Ra te  = 
des i r ed  s e r i a l  speed (4800, 9600, e t c ) ,  and R i s  t h e  l o c k  d i v i d e r  
s e t  i n  t h e  S I O  channe l  (16, 32, 64). 

Example: Desi red Baud Rate = 19,200; w i t h  S I O  d i v i d e r  s e t  t o  16 



The ou tpu t  o f  channel 2  o f  t h e  CTC connects t o  t h e  i n p u t  o f  
c h a n n e l  3. T h i s  a l l o w s  a  l a r g e  d i v i s o r  t o  be i m p l e m e n t e d  t 
produce a  one-second i n t e r r u p t  i n  channel 3. The t r i g g e r  i n p u t -  
o f  channel 2  connects t o  a  9,600 Hz source. 

PIO-A p r o v i d e s  p a r a l l e l  c o m m u n i c a t i o n  w i t h  an e x t e r n a l  
device. P a r t  o f  PIO-B p rov ides  on-board c o n t r o l  f u n c t i o n s  whi 1  e  
t h e  f o u r  l i n e s  can connect t o  an ex te rna l  device. Because PIO-B 
p rov ides  t h e  2-80 mode I 1  vec to red  i n t e r r u p t  f rom t h e  S-100 bus, 
PIO-A c a n n o t  be s e t  t o  t h e  b i d i r e c t i o n a l  mode. The on -boa rd  
f u n c t i o n s  o f  PIO-B a re :  

PIO-B b i t  Func t i on  

I n t e r r u p t  request  f rom S-100 bus, a c t i v e  low. 
T h i  s  i s  an i n p u t .  

6  ROM enable, a c t i v e  high. Th i s  i s  an output.  

5 A t t e n t i o n  b i t  f r om S-100 bus, a c t i v e  low. 

4  Not used. 

To a v o i d  c o n f u s i o n ,  o n l y  b i t s  5 and 7 o f  PIO-B s h o u l d  b t  - 
enabled f o r  i n t e r r u p t s .  PIO-B i s  s e t  up i n  t h e  c o n t r o l  mode. 

SIO 

F u l l  handshaking i s  a v a i l a b l e  on bo th  channels o f  t h e  SIO. 
I n  a d d i t i o n ,  channe l  A  can  c o n n e c t  t o  a  synch ronous  MODEM t h a t  
p r o v i d e s  t h e  r e c e i v e  and t r a n s m i t  c l o c k s .  A u s e r  r e s e t  l i n e  i s  
a v a i l a b l e  a t  each s e r i a l  connector. Th is  i s  an a c t i v e - l o w  s i gna l  
t h a t  w i l l  r e s e t  t h e  SBC-I. 

I f  channe l  A i s  t o  c o n n e c t  t o  a  MODEM, t h e  s i x  RS-232 
connect ions DIN, DOUT, RTS, CTS, DSR, and DTR must be swapped t o  
t h e  a p p r o p r i a t e  1  i n e s  f r o m  t h e  MODEM. I n  a d d i t i o n ,  f o r  
connect ion t o  a  synchronous MODEM t h a t  supp l i es  t h e  t r a n s m i t  and 
r e c e i v e  c locks ,  t h e  connect ions t o  TXCA and RXCA must be cu t ,  and 
jumpers added t o  U-44 t o  supply  t h e  MODEM c locks.  



Connections r e q u i r e d  f o r  a  MODEM are: 

EIA SBC- I 

If a synchronous MODEM i s  employed t h a t  supp l i es  t r a n s m i t  
and r e c e i v e  c l o c k s  f o r  t h e  S I O ,  t h e  c o n n e c t i o n s  f r o m  t h e  CTC t o  
p i n s  13 and 14 o f  t n e  S I O  must be cut,and jumpers i n s t a l l e d  f rom 
p i n  13 o f  t h e  S I O  t o  p i n  11 o f  U44 and p i n  14 o f  t h e  S I O  t o  p i n  3  
o f  U-44. 

S-100 Bus Addressing 

The SBC-I occupies f o u r  I / O  l o c a t i o n s  i n  t h e  S-100 bus I / O  
space. Add ress  l i n e s  A-2 t h r o u g h  A-7 o f  t h e  S-100 bus a r e  
decoded t o  d e t e r m i n e  t h e  SBC-I address.  To s e t  t h e  add ress ,  
jumpers a re  p laced i n  t h e  14-p in  address-se lec t  pad. Th is  pad i s  

o c a t e d  i n  t h e  l o w e r  r i g h t  p a r t  o f  t h e  boa rd ,  j u s t  b e l o w  U11. 
the p i n s  s e l e c t  A7 t h r o u g h  A2 f r o m  l e f t  t o  r i g h t .  I f  no j u m p e r  
i s  i n  place, t h e  comparator w i l l  respond t o  a  l o g i c - h i g h  address 
l i n e .  I f  t h e  jumper i s  i n  place, t h e  comparator w i l l  respond t o  
a  1  og i  c - low address 1 ine. Example: 

Address des i r ed  = COH 

Address-sel e c t  pad 

A-7 Open 
A-6 Open 
A-5 Jumper 
A-4 Jumper 
A-3 Jumper 
A -2  Jumper 



to  i n t e r r u p t  acknowledge f rom the  S-100 bus 
- i n g  pDBIN a c t i v e  high. I f  i t  i s  des i r ed  t o  
{ I N  i s  a c t i v e ,  connect E8 t o  E9. Th is  a l l o w s  
t o  be p laced  on t h e  da ta  bus o n l y  when pDBIN 
:ti ve high. 

SBC-I I n t e r r u p t s  

SBC-I, t h e  P I 0  i s  t h e  h i g h e s t - p r i o r i t y  
t h e  SIO i s  next ,  and t h e  CTC i s  lowest .  



Por t  Assignments 

SBC-I 

P o r t  

00 

0 1  

0  2 

0  3 

04 

05 

06 

07 

08 

09 

0  A 

0  B  

OC 

OD-OF 

10H 

11 - 13H 

14H 

15 - 17H 

18H 

19 - lBH 

1C H 

1D - 1FH 

Funct ion 

SIO-A da ta  

SIO-A s ta tus  and c o n t r o l  

SIO-B da ta  

SIO-B s ta tus  and c o n t r o l  

P IO-A  da ta  

PIO-A c o n t r o l  

PIO-B data 

PIO-B c o n t r o l  

CTC channel 0  

CTC channel 1 

CTC channel 2 

CTC channel 3  

FIFO data  

no t  used 

Clear  F IF0 address counters 

no t  used 

C lear  i n t e r r u p t  request f rom S-100 bus 

no t  used 

Generate i n t e r r u p t  request t o  S-100 bus 

no t  used 

Memory management c o n t r o l  

no t  used 



P o r t  Assi  

S-100 BUS 

.,.,rite Opera t ion  

P o r t  Func t i on  

0 0 Generate i n t e r r u ~ t  reques t  t o  SBC-I, b i t  7 PIOB 

0 1 W r i t e  t o  t h e  FIFO 

0 2  Load i n t e r r u p t  v e c t o r  r e g i s t e r  

0  3 Generate a t t e n t i o n  request ,  b i t  5 PIOB 

Read Operat ion 

00 C lear  i n t e r r u p t  request  f rom SBC-I 

0  1 Read da ta  f r om  he FIFO 

02 C l  ear  F  I F 0  address coun te rs  

0  3 Reset SBC-I 

No te :  SBC-I o c c u p i e s  4 I / O  p o r t s  on t h e  S-100 bus. Thus 
,he above address ing f o r  m u l t i p l e  SBC-Is w i l l  be m u l t i p l e s  o f  4: 

'--00-03, 04-07, 08-OB, 20-23H, etc.  



I N  CASE OF TROUBLE 

I f  t h e  SBC-I does n o t  respond t h e  f i r s t  t i m e  i t  i s  connectt, 
t r y  t h e  f o l l o w i n g :  

1. It i s  h i g h l y  recommended t h a t  t h e  e n t i r e  manual be read 
care fu l  l y ,  especi a1 l y  t h e  "Per iphera l  Connections" sect ion. 

2. I f  t h e r e  i s  no response a t  t h e  conso le ,  make s u r e  t h a t  
t h e  handshake l i n e s  a re  f u n c t i o n a l  and t h e  baud r a t e  i s  correct .  
Make sure t h a t  on-board RAM i s  working. 

3. I f  t h e  SBC-I was o r i g i n a l l y  shipped w i t h o u t  RAM, make 
sure t h e  memory ch ips  a re  i n s t a l l e d  c o r r e c t l y .  The RAM devices 
must  use t h e  128 c y c l e  r e f r e s h  mode i n  o r d e r  t o  be c o m p a t i b l e  
w i t h  t he  SBC-1's r e f r e s h  c i r c u i t .  



SBC-I 1 . 0  Moni tor  

The SBC-I m o n i t o r  h a s  s e v e r a l  commands t h a t  a i d  i n  t h e  debugg ing  
of  s o f t w a r e  on  t h e  SEC-I. The m o n i t o r  e x p e c t s  a  t e r m i n a l  on SIO 
B a t  9600 b a u d .  

On r e s e t ,  t h e  memory management c i r c u i t  i s  i n i t i a l i z e d  and  t h e n  
t h e  1/0 d e v i c e s .  S IO  B i s  s e t  t o  9600 b a u d  a n d  SIO A t o  1200 
baud.  PI0 A i s  s e t  u p  a s  a n  o u t p u t  p o r t  a n d  P I 0  B i s  s e t  u p  i n  
t h e  b i t  c o n t r o l  mode. B i t s  7,5,4,3 and  2 a r e  i n p u t s  a n d  b i t s  6,l 
and  0 a r e  o u t p u t s .  

The m o n i t o r  c o d e  i s  t h e n  moved up  t o  t h e  t o p  1024 b y t e s  o f  r e n o r y  
a n d  a  jump t o  t h e  b o o t  r o u t i n e  i s  e x e c u t e d .  To g e t  o u t  o f  t h e  
b o o t  r o u t i n e  t h e  u s e r  mus t  t y p e  a  c o n t r o l  X. 

Koni t o r  Commands 

ST<cr>  Eoo t  f r o m  t h e  m a s t e r  s t o r a g e  d e v i c e .  The SBC-I w a i t s  
f o r  a n  i n t e r r u p t  f r o m  t h e  m a s t e r .  When t h e  i n t e r r u p t  
i s  r e c e i v e d  t h e  SBC-I r e a d s  t h e  f i r s t  256 b y t e s  i n  t h e  
F I F O  a n d  e x e c u t e s  t h e n  a t  0000A. I f  a  R e q u e s t  
A c k n o w l e d g e  ( o n  b i t  5 )  i s  r e c e i v e d  a  OOH i s  s t o r e d  i n  
t h e  f i r s t  b y t e  o f  t h e  F I F O  a n d  t h e  SBC-I g e n e r a t e s  a n  
i n t e r r g p t  t o  t h e  m a s t e r  a n d  c o n t i n u e s  w a i t i n g  f o r  a n  
i n t e r r u p t  f r o m  t h e  m a s t e r .  The  f i r s t  b y t e  r e t u r n e d  
a f t e r  a n  i n t e r r u p t  f r o m  t h e  m a s t e r  m u s t  b e  OOH. 

CA-#<cr> Change r e g i s t e r  AF t o  8 .  

CB-#<cr> Change r e g .  BC t o  P .  

CD-#<cr> Change r e g .  D E  t o  #. 

CH-#<cr> Change r e g .  EL t o  #.  

CS-#<cr> Change r e g .  SP t o  #. 

CP-#<cr> Change r e g .  PC t o  8 .  

D A - # < c r >  D i s p l a y  ASCII - D i s p l a y s  memory i n  hex and  ASCII f r o m  
8 ,  e i g h t  b y t e s  a t  a t i m e .  H i t  s p a c e  b a r  t o  s ee  n e x t  
e i g h t .  

E-#<cr> E n t e r  Kernory - W r i t e  t o  memory i n  hex s t a r t i n g  .a-t #.  

EX-R<cr> E x e c u t e  - C o n t i n u e  e x e c u t i o n  s e t t i n g  a b r e a k p o i n t  a t  8 .  



I?-#l-#2-#3<cr> F i l l  memory block from 81 t o  $ 2  w i t h  #3. 

H-B1-#2<cr> Perform Hex a d d i t i o n  and s u b t r a c t i o n  of #1 and 82. 

G-#<cr> Go t o  #. I f  r o u t i n e  e n d s  w i t h  a r e t u r n ,  c o n t r o l  
w i l l  be r e t u r n e d  t o  t h e  m o n i t o r  when r o u t i n e  i s  
done. 

I -#<cr> Input  from p o r t  A .  H i t  t h e  space  bar  t o  r e p e a t .  

!?-$1-#2-#3<cr> Move memory block s t a r t i n g  a t  #1 through # 2  
t o  B3. 

0-#1,#2<cr > O u t p u t  t o  p o r t  81 t h e  b y t e  82.  H i t  t h e  s p a c e  b a r  
t o  o u t p u t  a g a i n .  81 i s  l o a d e d  i n t o  r e g i s t e r  p a i r  
BC t o  a l l ow  o u t p u t s  t o  t h e  memory management PAM. 
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SBCI REVISION 3 
DOCUMENTATION 

The following changes have been made to the SBCI board to 
brjng it up to a Revision 3 level. 

1. Jumper options are now available that allow the 
user to change the method of communication to the 
host system from pure interrupt driven to a 
combination of interrupts and polling. This change 
will accomodate the TurboDOS operating system. 

2. The option to select either a 1K-byte RAM or a 2K- 
byte RAM for the FIFO has been deleted. The SBCI 
will now only accept 2K-byte RAM devices. 

In order to implement the polling option (when running 
TurboDOS) the following modifications to the SBCI must be made. 
~ l l  changes are made on the solder side of the SBCI unless other- 
wise noted. 

1. Above pins 13 and 14 of U-16 are three option pads. 
The center pad is now connected to the right pad 
(which connects U-9 to DOO). Cut this trace 
between the center and right pads and jumper the 
center pad to the left pad (which connects U-9 to 

--PIOB DO) . 
2. Above pin 8 of U-9 there are three option pads. 

The center pad is now connected to the right pad 
(which connects U-9 to D01). Cut the trace between 
the center and right pads, and jumper the center 
pad to the left pad (which connects U-9 to PIOB 

-Dl). 

3. Above pin 6 of U-6 there is an option pad. A trace 
now connects pin 6 to this pad. Cut this trace 
(this disconnects INTA* from pin 1 of U-9). 

4. Between and just to the right of pins 1 and 14 on 
U-7 there are two option pads. There is currently 
no connection between these two pads. Jumper these 
pads together (this connects RSI* to pin 1 of U-9). 

5. Remove Ql, located below U-14 (a 2N3904 
transistor), in order to disconnect the SBCI from 
the INT* line on the S-100 bus. 


