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ITHACA INTERSYSTEMS 256KDR 
QUARTER MEGABYTE D Y N A M I C  RAM 

1.0 INTRODUCTION AND GENERAL INFORMATION 

The I t h a c a  I n t e r s y s t e m s  256KDR memory board  u s e s  64K dynamic 
RAM'S  t o  p u t  a  q u a r t e r  megabyte o f  memory on a  5  by 10 i n c h  
b o a r d ,  c o n s e r v i n g  s p a c e  and power i n  a  mainframe.  The 256KDR 
board  is c o m p l e t e l y  c o m p a t i b l e  w i t h  t h e  I E E E  696 S-100 bus  
s t a n d a r d  and s u p p o r t s  b o t h  8 - b i t  ( b y t e )  and 1 6 - b i t  (word)  
p a r a l l e l  d a t a  t r a n s f e r s .  

T h i s  manual p r o v i d e s  i n f o r m a t i o n  a b o u t  t h e  g e n e r a l  d e s i g n  and 
f e a t u r e s  o f  t h e  memory b o a r d ,  i n s t r u c t i o n s  f o r  c o n f i g u r i n g  t h e  
board  f o r  s p e c i f i c  i n s t a l l a t i o n s ,  and t h e  s c h e m a t i c  drawing and 
p a r t s  l i s t  f o r  t h e  board .  

1.1 256KDR FEATURES 

The I n t e r s y s t e m s  256KDR board  f e a t u r e s  i n c l u d e :  

* 64K Dynamic RAM c h i p s .  Seven b i t  r e f r e s h .  

* Byte  o r  w o r d ' d a t a  t r a n s f e r .  Whether used w i t h  a n  
8 - b i t  p r o c e s s o r  o r  a  1 6 - b i t  p r o c e s s o r ,  t h e  b o a r d ' s  
d a t a  bus  a u t o m a t i c a l l y  a d j u s t s  t o  t h e  needed word 
l e n g t h .  A 1 6 - b i t  p r o c e s s o r  and a n  8 - b i t  DMA 
c o n t r o l l e r  can  b e  run  c o n c u r r e n t l y  on  t h e  same bus .  

* P a r i t y  e r r o r  c h e c k i n g .  P a r i t y  is g e n e r a t e d  and 
checked d u r i n g  a l l  r ead  c y c l e s  and checked d u r i n g  
w r i t e  c y c l e s  i f  p a r i t y  i s  g e n e r a t e d  by t h e  b u s  
m a s t e r .  

* Extended A d d r e s s i n g .  The memory board  is a d d r e s s e d  
i n  t h e  e x t e n d e d  2 4 - b i t  a d d r e s s  s p a c e  (16 
m e g a b y t e s ) .  

* A r b i t r a t i o n  and sequence  l o g i c .  Con t inuous  DMA 
t r a n s f e r s  o f  any s i z e  and e r r o r  f r e e  o p e r a t i o n  
d u r i n g  w a i t s ,  h a l t s ,  o r  r e s e t s .  -. 

* High speed  o p e r a t i o n .  The board  i s  c a p a b l e  of  2  
MHz, 4 MHz, o r  6  MHz o p e r a t i o n .  
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* P r e c i s e  d e l a y  l i n e  t i m i n g .  There  a r e  no one s h o t s ,  
o s c i l l a t o r s ,  o r  RC d e l a y s .  

* O p e r a t e s  w i t h  e i t h e r  t h e  e a r l y  o r  t h e  l a t e  w r i t e  
s t r o b e .  No jumpering is needed.  

* Uses b o t h  t r a n s p a r e n t  and d e f a u l t  r e f r e s h .  

* F r o n t  p a n e l  c o m p a t i b i l i t y .  

* Phantom and E r r o r .  These  S-100 l i n e s  a s s i s t  i n  
b o o t s t r a p p i n g  and memory p r o t e c t i o n .  

* Wait  s t a t e  g e n e r a t o r .  One w a i t  s t a t e  may o p t i o n a l l y  
be g e n e r a t e d .  

* Low power/low h e a t  d e s i g n .  Low power means l e s s  
d r a i n  on t h e  power s u p p l y ,  h i g h e r  r e l i a b i l i t y ,  and 
l o n g e r  c h i p  l i f e .  

* S i m p l i f i e d  board  s e t u p  p r o c e d u r e .  The board  h a s  
o n l y  f o u r  jumpers ,  

1 .2  DATA TRANSFER ON THE S-100 BUS 

The S-100 d a t a  bus  s u p p o r t s  b o t h  8 - b i t  ( b y t e )  and 1 6 - b i t  (word)  
p a r a l l e l  d a t a  t r a n s f e r s .  For  b y t e  d a t a  t r a n s f e r s ,  t h e  1 6  d a t a  
l i n e s  a r e  grouped i n  two u n i - d i r e c t i o n a l  8 - b i t  b u s s e s ,  t h e  Odd 
Data ( O D )  bus f o r  d a t a  g o i n g  i n t o  t h e  CPU, and t h e  Even Data 
( E D )  bus  f o r  d a t a  g o i n g  i n t o  memory. For word d a t a  t r a n s f e r s ,  
t h e  two u n i - d i r e c t i o n a l  b u s s e s  a r e  ganged t o  form a  s i n g l e  
1 6 - b i t  b i - d i r e c t i o n a l  bus.  

A s t a t u s  l i n e ,  c a l l e d  S i x t e e n  Reques t  (sSXTRQ) , i s  a s s i g n e d  t o  
c o n t r o l  t h e  g r o u p i n g  o f  t h e  d a t a  l i n e s .  The l i n e  is a s s e r t e d  
when a  1 6 - b i t  p r o c e s s o r  r e q u e s t s  a  1 6 - b i t  d a t a  t r a n s f e r  on t h e  
bus.  E i g h t  b i t  p r o c e s s o r s  do  n o t  a s s e r t  t h i s  l i n e  and a r e ,  
t h e r e f o r e ,  l i m i t e d  t o  8 - b i t  d a t a  t r a n s f e r s .  
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Memory O r g a n i z a t i o n  

To b e  c a p a b l e  o f  b o t h  b y t e  and word p a r a l l e l  t r a n s f e r s ,  memory 
is  o r g a n i z e d  a s  f o u r  b a n k s  o f  8 - b i t  memory. Each bank c o n t a i n s  
65 ,536  b y t e s  o f  memory. Two b a n k s  a r e  d e v o t e d  t o  t h e  Even 
B y t e  o f  t h e  1 6 - b i t  word,  and two b a n k s  a r e  d e v o t e d  t o  t h e  Odd 
B y t e .  The b a n k s  a r e  a c t i v a t e d  e i t h e r  t o g e t h e r  o r  s e p a r a t e l y ,  
d e p e n d i n g  on t h e  c o n d i t i o n  o f  t h e  S i x t e e n  R e q u e s t  s t a t u s  l i n e  
and a d d r e s s  l i n e  AO. F i g u r e  1 i l l u s t r a t e s  t h e  b a s i c  memory 
o r g a n i z a t i o n  o f  t h e  256KDR b o a r d .  

Memory i n  S-100 bus  s y s t e m s  is a d d r e s s e d  a s  b y t e s .  For  b y t e  
memory t r a n s f e r s ,  t h e  A 0  b i t  d e t e r m i n e s  which  b y t e  w i t h i n  a n  
a d d r e s s e d  word is s e l e c t e d .  Dur ing  1 6 - b i t  memory t r a n s f e r s  t h e  
A0 b i t  i s  n o t  c o n s i d e r e d  b e c a u s e  b o t h  b y t e s  o f  t h e  a d d r e s s e d  
word a r e  t r a n s f e r r e d .  R e f e r  t o  F i g u r e  2. 
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IGURE 2 
116 BIT ADDRESS AND DATA USAGE 
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Word T r a n s f e r s  

Fo r  word d a t a  t r a n s f e r s  t h e  p r o c e s s o r  a s s e r t s  t h e  word memory 
a d d r e s s  o n  a d d r e s s  l i n e s  A 1  t h r o u g h  A23, and t h e  S i x t e e n  
R e q u e s t  l i n e .  

Dur ing  a  wr i t e  o p e r a t i o n ,  d a t a  is o u t p u t  o n  t h e  1 6  d a t a  l i n e s  
by t h e  p r o c e s s o r .  The Even B y t e  is r o u t e d  t o  t h e  Even B y t e  
memory bank  o n  t h e  ED b u s .  The Odd B y t e  is  r o u t e d  t o  a  2-to-1 
m u l t i p l e x e r  o n  t h e  O D  bus .  The 2- to-1 m u l t i p l e x e r  is s e l e c t e d  
s u c h  t h a t  t h e  Odd B y t e  is  r o u t e d  t o  t h e  d a t a  i n p u t  l i n e s  o f  t h e  
Odd B y t e  memory bank.  The w r i t e  s t r o b e  f rom t h e  p r o c e s s o r  
w r i t e s  t h e  d a t a  i n t o  b o t h  b a n k s  s i m u l t a n e o u s l y .  R e f e r  t o  
F i g u r e  3.  
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16 BIT  WRITE 

Dur ing  a  r e a d  o p e r a t i o n ,  d a t a  t o  b e  i n p u t  t o  t h e  p r o c e s s o r  is 
r o u t e d  from t h e  memory a r r a y  b a n k s  t o  b u f f e r - l a t c h e s  A and  C 
( F i g u r e  4 )  and t h e n  t o  t h e  d a t a  l i n e s  d u r i n g  t h e  r e a d  s t r o b e .  
The  Even By te  is  r o u t e d  o n  t h e  ED b u s  and  t h e  Odd B y t e  is  
r o u t e d  on t h e  O D  bus .  

FIGURE 4 
16 B I T  READ 
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Byte  T r a n s f e r s  

I f  t h e  S i x t e e n  R e q u e s t  l i n e  is n o t  a s s e r t e d ,  t h e  memory 
r e f e r e n c e  i s  c o n d u c t e d  a s  a s i n g l e  b y t e  t r a n s f e r .  

Dur ing  a  b y t e  w r i t e  o p e r a t i o n ,  d a t a  i s  a s s e r t e d  by t h e  
p r o c e s s o r  on  t h e  E D  bus .  S e e  F i g u r e  5 .  The d a t a  i n p u t  l i n e s  
o f  t h e  Even B y t e  bank a r e  c o n n e c t e d  d i r e c t l y  t o  t h e  ED b u s .  
The d a t a  i n p u t  l i n e s  o f  t h e  Odd B y t e  bank a r e  c o n n e c t e d  t o  t h e  
E D  l i n e s  t h r o u g h  t h e  2- to-1 m u l t i p l e x e r  c o n t r o l l e d  by t h e  
S i x t e e n  R e q u e s t  l i n e .  

A d d r e s s  b i t s  A0 and A17 B r e  decoded  t o  s e l e c t  which  bank o f  
memory 'is w r i t t e n  t o .  

FIGURE 5 
8 BIT WRITE 
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The b y t e  r e a d  o p e r a t i o n  is  i l l u s t r a t e d  i n  F i g u r e  6 .  A d d r e s s  
b i t s  A0 and A17 a r e  decoded  t o  e n a b l e  o n e  o f  t h e  f o u r  memory 
banks .  E i t h e r  b u f f e r  A o r  b u f f e r  B is e n a b l e d ,  d e p e n d i n g  on  
t h e  c o n d i t i o n  of  AO. Even and  odd b y t e s  a r e  s t o r e d  i n  s e p a r a t e  
banks .  The s e l e c t e d  b u f f e r  g a t e s  t h e  c o r r e c t  b y t e  o n t o  t h e  OD 
b u s ,  where  i t  is  i n p u t  by t h e  p r o c e s s o r .  
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1 . 3  BYTE AND WORD LOCATIONS 

8 /16  B i t  T r a n s f e r s  

Banks  1 and  4 :  0-131071 (128K) b y t e s  
0-65535 words .  

Banks  2 and  3: 131072  (128K)-262143 (256K) b y t e s  
65536-131071 words .  

Odd B y t e s  i n  b a n k s  3, a n d  4, (see F i g u r e  7 f o r  bank l o c a t i o n s ) .  

I &&&&in 
, e w - 2 1 , B s e 3 B  

~~~i~~ 

--A 

BANK - I  BANK- 4 
BANK -2 BANK- 3 

I r 
256 KDR 

- 
Figure 7 256 KDR memory organization 
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1 . 4  256 K D R  CRITICAL TIMING 

A memory e r r o r  may o c c u r  i f  a c c e s s  t i m e  and  c y c l e  t i m e  l i m i t s  
a r e  e x c e e d e d .  T h i s  s e c t i o n  o f  t h e  manual  d e s c r i b e s  t h e  t y p i c a l  
and  w o r s t  c a s e  t i m i n g  l i m i t s  f o r  t h e  256 KDR.  

A c c e s s  Time - Measured from t h e  f a l l i n g  e d g e  o f  b u s  pSTVAL* t o  
b u s  d a t a .  

T y p i c a l  216 n a n o s e c o n d s  
Wors t  Case  274 n a n o s e c o n d s  

C y c l e  Time - Minimum t i m e  be tween  e x t e r n a l  t r i g g e r s  t h a t  d o e s  
n o t  c a u s e  a  memory e r r o r .  

E x t e r n a l  t o  E x t e r n a l  C y c l e  Time 

T y p i c a l  388 n a n o s e c o n d s  
Wors t  Case  417 n a n o s e c o n d s  

T r a n s p a r e n t  R e f r e s h  C y c l e  Time 

T y p i c a l  6 6 1  n a n o s e c o n d s  
Wors t  C a s e  716 n a n o s e c o n d s  

1 . 5  PARITY 

The 256KDR s u p p o r t s  t h e  I n t e r s y s t e m s  p a r i t y  scheme:  S-100 l i n e s  
65 and  66 a r e  a s s i g n e d  t o  PARITY and  PAREN*- ' r e spec t ive ly .  The 
PARITY l i n e  c o n t a i n s  ODD p a r i t y  when t h e  d e v i c e  d r i v i n g  t h e  b u s  
d r i v e s  PAREN* a c t i v e .  The 256KDR g e n e r a t e s  ODD p a r i t y  and  
a s s e r t s  PAREN* d u r i n g  a l l  r e a d  c y c l e s .  P a r i t y  i s  c h e c k e d  
d u r i n g  wr i t e  c y c l e s  i f  p a r i t y  i s  g e n e r a t e d  by  t h e  b u s  m a s t e r .  
The 256KDR c a n  d r i v e  S-100 ERROR* a c t i v e  i n  r e s p o n s e  t o  a  
d e t e c t e d  e r r o r .  

- 8 -  QUARTER MEGABYTE MEMORY 



2.0 BOARD SETUP 

T h i s  s e c t i o n  o f  t h e  manual  d e s c r i b e s  how t o  p r e p a r e  t h e  memory 
b o a r d  f o r  o p e r a t i o n ,  how t o  i n s t a l l  t h e  b o a r d ,  and  what  t o  d o  
i f  t h e  c i r c u i t  b o a r d  d o e s  n o t  work p r o p e r l y .  

2.1 SWl " 

2.2 JUMPER CONFIGURATION SUMMARY 

SW1, a n  e i g h t  p o s i t i o n  DIP s w i t c h ,  
is s e t  t o  e n a b l e  t h e  o p e r a t i o n  o f  
t h e  256KDR b o a r d  i n  o n e  o f  6 4  
p o s s i b l e  256K memory s e g m e n t s  o v e r  a  
16  megabyte  a d d r e s s  r a n g e .  ( A l l  
f o u r  RAM b a n k s  a r e  decoded  i n  t h e  
same 256K s e g m e n t . )  

S w i t c h e s  SW1-2 t h r o u g h  SW1-7 

T h e r e  a r e  f o u r  jumper a r e a s  . ( r e f e r  t o  F i g u r e  9 )  u sed  t o  
c o n f i g u r e  t h e  256KDR b o a r d  f o r  d i f f e r e n t  p r o c e s s o r s .  Each 
jumper a r e a  box c o n t a i n s  a  g r o u p  o f  p l a t e d - t h r o u g h  h o l e s  s p a c e d  
0 .1"  a p a r t .  To c o n f i g u r e  a  jumper  a r e a ,  o n e  c o n n e c t i o n  p e r  box 
is made be tween  a d j a c e n t  p l a t e d - t h r o u g h  h o l e s  b y  a  s h u n t  t h a t  
s l i d e s  o n t o  0 .040"  s q u a r e  p o s t s  t h a t  a r e  s o l d e r e d  i n  t h e  
h o l e s .  P o s s i b l e  c o n n e c t i o n s  w i t h i n  a  jumper a r e a  a r e  
d e s i g n a t e d  by l e t t e r  names. The l e t t e r  names r u n  A ,  B ,  C,.. .  
f rom l e f t  t o  r i g h t  o r  f rom t o p  t o  bo t tom.  

1 2 3 4 5 6 7 8  

~000[1[1[10 El OPEN- 

1 1 1 1 1 1 1 I  
r - E z R z ; z z y  
u a a a a a a  

The f o l l o w i n g  256KDR jumper  c o n f i g u r a t i o n s  a r e  used  t o  p r e p a r e  
t h e  b o a r d  t o  o p e r a t e  w i t h  I n t e r s y s t e m s  p r o c e s s o r s :  

r e p r e s e n t  a d d r e s s  b i t s  A18 t h r o u g h  Figure 8 SWI 

A23 r e s p e c t i v e l y  o f  t h e  s t a r t i n g  
b i n a r y  a d d r e s s  o f  t h e  d e s i r e d  256K s e g m e n t .  F o r  example ,  t h e  
s e c o n d  256K s e g m e n t ,  256K-511K, h a s  a  s t a r t i n g  b i n a r y  a d d r e s s  
o f  000001. SW1-2 i s  o p e n e d ,  a n d  SW1-3 t h r o u g h  SW1-7 a r e  
c l o s e d .  S e e  F i g u r e  8 .  . . 

256KDR 280 I1 280 I11 28000 
J u m p e r s  (MPU-80) (MPU-8000) 

J 1 B -C 
J 2  A-B 
5 3  B -C 
J 4 B-C 

B-C 
A-B 
B-C 
B-C 

- .- 
B-C 
A-B - 
A-B 
B-C 
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Figure 10 256 KDR 
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2 . 3  J U M P E R  REFERENCE 

J 1  s e l e c t s  t h e  p h a s e  o f  b u s  c l o c k  P h i  
u sed  t o  s y n c h r o n i z e  t h e  i n p u t  c l o c k  o f  
r e f r e s h  c o u n t e r  02. Two c l o c k  e d g e s  a r e  
p r o v i d e d  t o  p r e v e n t  a  d e f a u l t  r e f r e s h  
r e q u e s t  o c c u r r i n g  a t  same t i m e  a s  t h e  
E x t e r n a l  C y c l e  R e q u e s t  (wh ich  m i g h t  c a u s e  
a n  a r b i t r a t i o n  e r r o r ) .  

A-B R e f r e s h  r e q u e s t  o c c u r s  on t h e  
f a l l i n g  e d g e  o f  P h i  

B-C R e f r e s h  r e q u e s t  o c c u r s  o n  t h e  r i s i n g  
e d g e  of  P h i  

52 e n a b l e s  t h e  M I  t r i g g e r  c i r c u i t  t o  
p r o v i d e  more a c c e s s  time d u r i n g  M I  
c y c l e s .  T h i s  mode i s  o n l y  used  w i t h  
2 8 0 ' s  t h a t  d o n ' t  d e l a y  t h e  s t a r t  o f  M I  
s t a t u s  s i g n a l .  

A-B No M I  t r i g g e r  

B-C M I  t r i g g e r  e n a b l e d  

53 e n a b l e s  a  t r a n s p a r e n t  r e f r e s h  c y c l e  t o  
o c c u r  i m m e d i a t e l y  a f t e r  t h e  RAS p r e c h a r q e  
t i m e  o f  i n s t r u c t i o n  f e t c h  c y c l e s .  ( 280  
p r o c e s s o r s  o n l y . )  

A-B No t r a n s p a r e n t  r e f r e s h  

B-C T r a n s p a r e n t  r e f r e s h  e n a b l e d  

5 4  d e t e r m i n e s  when w a i t  s t a t e s  a r e  
r e q u e s t e d  by t h e  b o a r d .  

A-B One w a i t  s t a t e  on  a l l  c y c l e s  

B-C One w a i t  s t a t e  when r e f r e s h  and  
b o a r d  s e l e c t  a r e  a s s e r t e d .  D r i v e s  pRDY 
e a r l i e r  t h a n  c o n f l i c t  c i r c u i t .  

B-D No w a i t  s t a t e  i s  r e q u e s t e d  
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2 . 4  BOARD INSTALLATION AND CHECKOUT 

C o n s i d e r  t h e  f o l l o w i n g  s t e p s  when i n s t a l l i n g  t h e  256KDR b o a r d :  

* Check t h a t  SW1 is s e t  t o  s e l e c t  t h e  d e s i r e d  b o a r d  
a d d r e s s .  

* Check t h a t  t h e  j u m p e r s  a r e  c o n f i g u r e d  c o r r e c t l y .  

* Check t h a t  s o c k e t e d  I C ' s  a r e  f i r m l y  s e a t e d .  

* T u r n  o f f  power t o  t h e  s y s t e m .  

* I n s e r t  t h e  b o a r d  s o  t h a t  t h e  c a r d  c o n n e c t o r  f i n g e r s  
a r e  c o r r e c t l y  a l i g n e d  w i t h  t h e  b r u s h e s  o f  t h e  b u s  
s o c k e t .  

* T u r n  t h e  s y s t e m  power on  and  r u n  a  memory t e s t  ( s u c h  
a s  M E M ,  which  is s u p p l i e d  w i t h  I n t e r s y s t e m s  D i s k  
O p e r a t i n g  S y s t e m s )  o v e r  t h e  b o a r d  a d d r e s s  s p a c e .  

2.5 FAULT ISOLATION 

The memory b o a r d  was e x t e n s i v e l y  t e s t e d  and  b u r n e d - i n  b e f o r e  
b e i n g  s h i p p e d ,  and  s h o u l d  work t h e  f i r s t  t i m e .  I f  t h e  memory 
b o a r d  d o e s  n o t  o p e r a t e  p r o p e r l y ,  t u r n  t h e  s y s t e m  power o f f  and  
c o n s i d e r  t h e  f o l l o w i n g :  

* Is t h e  b o a r d  p r o p e r l y  s e a t e d  i n  t h e  e d g e  c o n n e c t o r ?  

* Is o n e  o f  t h e  s o c k e t e d  I C ' s  l o o s e ?  

* Are t h e  j u m p e r s  s e t  p r o p e r l y ?  

* S h o u l d  a  w a i t  s t a t e  b e  added?  

* Is t h e  +8 v o l t  l i n e  w i t h i n  t o l e r a n c e ?  

* Is a  b o a r d  i n  t h e  s y s t e m  g e n e r a t i n g  b u s  l i n e  58?  
I E E E  l i n e  58  is  d e s i g n a t e d  t h e  S i x t e e n  R e q u e s t  
l i n e .  P r e - I E E E  S-100 b o a r d s  may h a v e  a s s i g n e d  a  
d i f f e r e n t  f u n c t i o n  f o r  l i n e  58.  

C o n t a c t  I t h a c a  I n t e r s y s t e m s  i f  t h e  above  s u g g e s t i o n s  d o  n o t  
s e r v e  t o  i s o l a t e  t h e  problem.  - 
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I f  s o  i n c l i n e d ,  u s e  t h e  f o l l o w i n g  p r o c e d u r e  t o  debug a  
d e f e c t i v e  b o a r d .  

1) Assume t h a t  o n l y  o n e  memory c h i p  i s  bad .  Run a  
memory t e s t  program. The program shows t h e  a d d r e s s  
and bad b i t ( s )  o f  any b y t e  o r  word t h a t  f a i l s  t h e  
t e s t .  R e f e r  t o  s e c t i o n  1 . 3  t o  l o c a t e  t h e  memory 
c h i p  t h a t  c o r r e s p o n d s  t o  t h e  a d d r e s s .  

2 )  Rock a  s u s p e c t e d  c h i p  i n  i t s  s o c k e t .  Check f o r  b e n t  
p i n s .  Rerun  t h e  memory t e s t .  

3 )  R e p l a c e  a  s u s p e c t e d  c h i p .  NOTE: O r i e n t  t h e  new c h i p  
c o r r e c t l y .  Rerun t h e  memory t e s t  

4 )  I f  t h e  s u b s t i t u t e d  c h i p  t e s t s  b a d ,  i f  s e v e r a l  c h i p s  
a r e  i n d i c a t e d  a s  b e i n g  b a d ,  o r  i f  t h e  memory t e s t  
program d o e s  n o t  r u n  w i t h  t h e  256KDR b o a r d ,  t h e n  i t  
i s  l i k e l y  t h a t  t h e  p rob lem is e i t h e r  i n c o r r e c t  
j umper ing  o r  a d e f e c t i v e  c i r c u i t  b o a r d .  
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GLOSSARY 

CAS 

D e f a u l t  R e f r e s h  

E x t e r n a l  C y c l e  

E x t e r n a l  R e f r e s h  
R e q u e s t  
A r b i t r a t i o n  

I n s t r u c t i o n  F e t c h  
C y c l e  

MWRITE 

P h i  

P r o c e s s o r  C y c l e  

RAM Board  C y c l e  

RAS 

RAS P r e c h a r g e  Time 

R e f r e s h  C y c l e  

CAS i s  t h e  column a d d r e s s  s t r o b e  t h a t  
l a t c h e s  t h e  e i g h t  c o l u m n - a d d r e s s  b i t s  
o n  t h e  i n p u t  p i n s  o f  t h e  memory 
c h i p .  

A r e f r e s h  c y c l e  t r i g g e r e d  by c o u n t e r s  
o n  t h e  RAM b o a r d  w i t h o u t  r e g a r d  t o  
t h e  p r o c e s s o r  c y c l e .  

A r e a d  o r  wr i t e  RAM b o a r d  c y c l e  
s t a r t e d  o r  t r i g g e r e d  by S-100 b u s  
s i g n a l s .  

The d e c i s i o n  made t o  s e r v i c e  e i t h e r  
a n  e x t e r n a l  o r  a  r e f r e s h  c y c l e  
r e q u e s t  s i g n a l  f i r s t .  

P r o c e s s o r  cyc1.e where  n e x t  p rogram 
i n s t r u c t i o n  i s  r e a d  f rom memory. 

S-100 c o n t r o l  s i g n a l  t h a t  s t r o b e s  
d a t a  i n t o  memory. 

P h i  is t h e  m a s t e r  t i m i n g  s i g n a l  f o r  
t h e  S-100 b u s ,  d r i v e n  by  b u s  master 

An S-100 b u s  c y c l e  composed o f  t h r e e  
o r  more b u s  s t a t e s ,  s u c h  a s  a  r e a d ,  
wr i t e ,  o r  1 / 0  c y c l e .  

S-100 c o n t r o l  s i g n a l  i n d i c a t i n g  t h e  
s t a r t  o f  a  p r o c e s s o r  c y c l e .  

Ram b o a r d  t i m i n g  s e q u e n c e  d u r i n g  one  
r e a d ,  w r i t e ,  o r  1 / 0  c y c l e .  

RAS i s  t h e  Row A d d r e s s  S t r o b e  t h a t  
l a t c h e s  t h e  e i g h t  row-addres s  b i t s  o n  
t h e  i n p u t  l i n e s  t o  t h e  memory c h i p s .  

The t i m e  be tween  t h e  end o f  one  RAS 
p u l s e  and  t h e  s t a r t  o f  a n o t h e r .  

A RAM b o a r d  c y c l e  u s e d  t o  r e s t o r e  
d a t a  t o  nondegraded  v o l t a g e  l eve l s . - -  
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T r a n s p a r e n t  
R e f r e s h  

S-100 s t a t u s  l i n e  i n d i c a t i n g  a  memory 
r e a d  c y c l e .  

S-100 s t a t u s  l i n e  i n d i c a t i n g  t h e  
i n s t r u c t i o n  f e t c h  c y c l e .  

S-100 s t a t u s  l i n e  d r i v e n  low when t h e  
b u s  m a s t e r  r e q u e s t s  a  1 6 - b i t  d a t a  
t r a n s f e r .  

A r e f r e s h  c y c l e  t r i g g e r e d  by S-100 
b u s  t i m i n g  s o  t h a t  t h e  r e f r e s h  c y c l e  
d o e s  n o t  o v e r l a p  a n  e x t e r n a l  c y c l e .  
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5.0 MANUAL APPLICABILITY A N D  BOARD REVISION 

T h i s  manual  a p p l i e s  s p e c i f i c a l l y  t o  b o a r d s  i d e n t i f i e d  a s  4000 P  
and  1119-01. Boa rds  a r e  i d e n t i f i e d  i n  t h e  l o w e r  r i g h t  hand 
c o r n e r .  

6.0 APPENDIX 

6 . 1  A0 P O L A R I T Y  

The I t h a c a  I n t e r s y s t e m s  256KDR b o a r d  is  m a n u f a c t u r e d  i n  
a c c o r d a n c e  w i t h  t h e  mos t  r e c e n t  I E E E  s p e c i f i c a t i o n  p r o p o s a l  
c o n c e r n i n g  which  p o l a r i t y  o f  t h e  A0 l i n e  se lec t s  which  b y t e  
w i t h i n  a n  a d d r e s s e d  word a s  d e s c r i b e d  i n  s e c t i o n  1 .2  o f  t h i s  
manua l .  

A jumper a p p e a r s  o n  t h e  b o a r d  which  a l l o w s  t h e  b o a r d  t o  b e  
r e c o n f  i g u r e d  t o  o p e r a t e d  i n  s y s t e m s  d e v e l o p e d  i n  a c c o r d a n c e  
w i t h  p r i o r  s p e c i f i c a t i o n s .  Jumper  "g"  is l o c a t e d  be tween  
c i r c u i t  boa rd  I C ' s  U R 1  and U33, t o  t h e  r i g h t  o f  SW1. S e e  
F i g u r e  10 .  To c o n f i g u r e  t h e  b o a r d  f o r  n o n - s t a n d a r d  
i n s t a l l a t i o n s ,  c u t  t h e  p r i n t e d  c i r c u i t  t r a c e  be tween  jumper " g "  
h o l e s  A and  C ,  and  be tween  B and  D. N e x t ,  s o l d e r  a  s h o r t  
p i e c e  o f  i n s u l a t e d  w i r e  f rom jumper  "g"  h o l e  A t o  h o l e  D ,  and 
a n o t h e r  p i e c e  o f  i n s u l a t e d  wire from h o l e  B t o  h o l e  C .  

Note  t h a t  t h e  A0 s p e c i f i c a t i o n  is o n l y  i m p o r t a n t  i n  s y s t e m s  
t h a t  mix 8 - b i t  and 1 6 - b i t  t r a n s f e r s .  

SW I 

C I I  

- 
FIGURE 10 CUT UNES AT X$ 
A @  POLARITY 
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