
256KR/64KR DXNAM IC R A M  

Model 256YE 
F e a t u r e s  : 

* S-100 Bus compat ib le .  Conforms t o  1EEEh96IS100 S p e c i f i c a t i o n s ( 1 ) .  
* Cmpatible w i t h  8 b i t  o r  16 b i t  machines:  

Address: 16 o r  24 b i t  Data: 8 o r  16 b i t  
* Rxpandable c a p a c i t y -  up t o  256kb u s i n g  64k by 1 DRAMS i n  128kb s t e p s ,  

up t o  h4kb u s i n g  16k by 1 DRAMS i n  32kb s t e p s .  
* Memory i s  o r g a n i z e d  i n  2  b locks ,  each  occupying % of t h e  a d d r e s s a b l e  space.  
* SF7 s e t t a b l e  A0 o r  AO* S e l e c t i o n  of Most S i g n i f i c a n t  Byte (MSB). - * B u i l t  i n  PHATOM d i s a b l e ,  SW s e l e c t a b l e .  
* Transparen t  P.efresh u s i n g  Delay L ines ,  w i t h  u n l i m i t t e d  DK4 l e n g t h  c a p a b i l i t y .  

V o l a t i l i t y  i s  immune t o  t h e  d u r a t i o n  of Wait S t a t e s ,  Reset, o r  H a l t s .  
* F a s t  Access Time- 190 n s e c  from SMEMR o r  PSYNC h igh .  W i l l  o p e r a t e  wi thou t  

w a i t  s t a t e s  i n  Systems based: 780/z80Pn t o  6mh2, 8080,8085,8088,8086 t o  8mhz c lock .  
* Accomodates bo th  128 c y c l e  o r  256 c y c l e  r e f r e s h  t y p e  of DRAMS. 
* A l l  l i n e s  Buf fe red ,  f u l l y  s o c k e t e d ,  s o l d e r  masks l egends ,  Gold Contac t s .  
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Note 1: Th is  hoard should i n t e r f a c e  wi thou t  d i f f i c u l t y  t o  MITS 8080, IMSAI, Cromemco, 
AlphaWicro, S e a t t l e  Computer P r o d u c t s ,  and similar microcomputer sys tems.  
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M:256KE SCD 

S p e c i f i c a t i o n s  256K Dynamic Ram Board. Model 256KE 

E l e c t r i c a l  C h a r a c t e r i s t i c s  
Parameters  M i n  T Y P ( ~ )  Max Uni t s  Cond i t ions  
Power Supply Voltages 7.5 10.0 V 25 degree C 
Power Supply Current  60n mA P 4mhz c lock ,  256KB 

S igna l  Tnput Voltages -0.5 
Yigh l e v e l  2.9 
Low l e v e l  -n.5 

Y i  Level Input  Current 
MRn*,SXWQ*,PHAVTOY* 
A l l  o t h e r s ( ? )  

Lo Level Input  Current  
V'Q*, SYTYQ* ,PHAVTO!!* 
A l l  o the r s (2 )  

Output Buffers  
H i  Voltage Output 2.4 3.1 
Lo " 

1  I  0.35 
H i  Level ou tput  Current 
Lo " 11  I 1  

5.5 v 
5.5 v 
0.8 V 

Vcc=5.?5V 
-0.8 mA wi th  3.3k pul lup  r e s i s t o r  
2 0 uA 

1.5 mA w i th  3.3k pul lup  r e s i s t o r  
0.36 mA 

AC C h a r a c t e r i s t i c s  
Read Time 180 nsec  Max Data v a l i d  from SMEMR o r  PSYNC high.  
F.ead Cycle Time 250 nsec  Min 
Wri te  Time 250 nsec  Min Minimum cyc l e  time. 

flperating Temperature 
Board i s  warrenteed t o  ope ra t e  5  t o  65 degree C ambient wi th  suppl ied  DRAM ch ips .  

S igna l  Requirement 
This  board r e q u i r e s  WdRT t o  w r i t e  i n t o  memory. For r e f r e s h  purpose, it  a l s o  

r e q u i r e s  a t  l e a s t  one of t h e  fol lowing f o r  proper  ope ra t i on :  
1) SYl 
2 )  YFq* and REFRESY* 
3 )  REFF.YSY* a lone  which goes a c t i v e  a t  l e a s t  250 nsec  from t h e  lead ing  edge 

of SPEW? o r  PSYNC a c t i v e .  
I n  c a s e  of 3 ) ,  R E F E S H *  must occure f r equen t ly  enough t o  meet P3AM requirement ,  t h a t  
i s  a t  l e a s t  128 r e f r e s h e s  f o r  every 2msec. 
'?ate, 780/?A000 o r  8080,8085,8088, go86 based systems meet above requirement.  

Dynamic Pam t y ~ e  
16Y by 1= 4116, 64K by 1= 4164 128 o r  256 cyc l e  r e f r e s h ,  a l l  wi th  a c c e s s  time 
equal  o r  f a s t e r  than 150nsec. 

Note 1 ;  Typical  i s  a t  25 degree C. 
Note 2: XJRT,PSY?TC,SMEMR,SMl,PHLDA,SHLTA,RST*,, A0 through A23,REFRESH*,RDY,ZRDY. 
Note 3 :  YRQ* and REFRSSH* a r e  no t  s tandard  IEEE/696 s i g n a l s  but a r e  provided by most 

of 280 based CPU's inc lud ing  S. C. D i g i t a l s  own cpu board, Model CPUI-Z80. 



1. Operat ion 
112's a r e  i d e n t i f i e d  by numbers on t h e  board.  For c l a r i t y ,  t hey  w i l l  c a l l e d  

I C 1 ,  IC2, .... e t c  throughout  t h i s  w r i t i n g .  

Memory Organ i za t i on  
Memory c o n s i s t s  of  32 of 64k by 1  ( o r  l f jk  by 1 )  DRAMS (Dynamic Rams) c h i p s  

o rgan ized  i n  4  banks of 64kb ( o r  lhkb)  each,  Bank 1 , 2 , 3 ,  and 4. 
I n  16 b i t  d a t a  f o rma t ,  t h e  LSB (Leas t  s i g n i f i c a n t  b i t )  A0 s e l e c t  t h e  bank dur ing  
8 b i t  a c c e s s  ( SXT!?Q*=O) , w h i l e  two banks a r e  ganged i n  16 b i t  access -  
bank l h3 ,  bank '2&4. (I3K l&3=Upper Byte,  BK 2&4= Lower Byte) 

/ - 
r 

Addressing h'. * - \,\*? 
Switch p o s i t i o n  1&2 of SW2 l a b e l e d  A17 and A17 enab l e s  Bank Groups 3h4 and 1&2,  

r e s p e c t i v e l y .  These bank groups occupy lower (BK1,2) and u p p e r ( ~ ~ 3  , 4 )  ha l f  of t h e  
e n t i r e  a d d r e s s a b l e  space  of t h i s  board.  

Swithc AnJ of SW2 enab l e s  Bank group BK1&3 when AO* i s  a s s e r t e d  wh i l e  BN enab l e s  
BK2&4 when A0 is a s s e r t e d .  AR of SlJ? c n a b l r s  bank group BK 1613 when A0 i s  a s s e r t e d  
w h i l e  R R  enab l e s  RK 2&4 when AO* i s  a s s ~ r t 2 d  

Note-normally AN and BN ( o r  AR and BR) should be p laced  i n  l o g i c  1  ( S W  p o s i t i o n  
ON), t o g e t h e r .  

With AX & BN i n  l o g i c  1, AO* a c t u a t e s  upper  by t e  wh i l e  
w i t h  AR 6 BR i n  l o g i c  1 ,  A0 a c t u a t e s  upper  by te .  

Extended a d d r e s s  l i n e s ,  A18 th rough  A23 (o r  A l h  t h r u  A23 f o r  64KB) a r e  compared by 
I C  18  and 19 w i t h  SWl and t h i s  matching in format ion  t o g e t h e r  w i t h  absence  of PHANTOM* - 
( h igh  l e v e l )  and A17 o r  -A17- s e t t i n g  (Qn) enab l e s  i t s  cor responding  bank groups.  

Data Format 
I n  8 b i t  d a t a  r eques t  (SXTRQ*=logic O=high l e v e l ) ,  d a t a  l i n e s  D I ' s  and DO'S a r e  

u n i d i r e c t i o n a l .  With 16 b i t  r e q u e s t ,  (SXTRQ*=l) D I ' s  and DO'S a r e  b i d i r e c t i o n a l  
w i t h  P I ' S  handl ing  lower  b y t e s  wh i l e  D O ' S ,  upper  by t e s .  

Memory Operat ion 
Memory RKAn o r  WRITE i s  i n i t i a t e d  by t h e  r i s i n g  edge of SWEMR o r  MJRT, r e s p e c t i v e l y .  

Th is  command i s  t r a n s m i t t e d  th rough  I C 3 A ,  2 R  t o  2A where U S  and CAS a r e  gene ra t ed  
i n  con juc t i on  w i t h  t h e  d i g i t a l  d e l a y  l i n e  (DL) and t h e  suppo r t i ng  c i r c u i t r y ,  IC1,16,27. 

I f  t h i s  i n i t i a t i o n  command a r r i v e s  wh i l e    he memory c y c l e  i s  i n  p r o g r e s s ,  such a s  i n  
r e f r e s h  c y c l e ,  t hen ,  t h i s  command i s  s t o r e d  i n  IC3A and delayed u n t i l  t h e  conc lus ion  
of t h e  memory cyc l e .  During t h i s  t ime ,  Wait S t a t e s  a r e  i n s e r t e d .  

The d a t a  t o  o r  from t h e  RAM i s  l a t c h e d  i n t o  I C  12 and 7.5 a t  each  READ o r  WRITE 
and a r e  p r e sen t ed  t o  t h e  bus  on READ cyc l e .  

Ref resh  
The TRAMS a r e  r e f r e s h e d  by t h e  hoard gene ra t ed  RAS only.  Ref resh  a d d r e s s  i s  

supp l i ed  by t h e  counte r  I C  5. 

V i t h  Z80/78000, r e f r e s h  beg in s  w i t h  a s s e r t i o n  of MRQ* and REFRESH;. I n  280, 
t h i s  occu r s  a t  t h e  end of every  i n s t r u c t i o n  f e t c h  cyc l e .  I n  Z8000, t h i s  i s  programmable. - - 

For non 2 8 0 / ~ 8 0 0 0  (Z80-), such  a s  808@,8086 . . e tc ,  t h e  normal r e f r e s h  i s  queued by 
SM1. Ref resh  c y c l e  i s  gene ra t ed  a t  t h e  end of SMl o r  i n s t u c t i o n  f e t c h  cyc l e .  

When RST*, W a i t  S t a t e  (which i s  s i g n i f i e d  by t h e  absence  of RDY o r  XRDY), B a l t  
(SuLTA) o r  PHLDA (master  acknowlege of bus r e q u e s t  by such a s  D M  dev i ce s )  a r e  



p r e s e n t ,  t h e  i n t e r n a l  c o u n t e r ,  IC 26 is  a c t u a t e d  coun t ing  t h e  c l o c k  p u l s e s , & .  

I f  no memory RZAT! o r  WRITE a c c u r s  a t  t h e  end of  coun t ,  t h e n  t h e  momory i s  r e -  
f r e s h e d .  T h i s  i n s u r e s  memory n o n v o l a t i l i t y  by RST*, n o t  RDY, SHALT ( f o r  non-Z80, 
o n 1 y ) ' o r  long  w a i t s  between DMA's w h i l e  t h e  bus r e q u e s t i n g  d e v i c e  is  h o l d i n g  t h e  bus. 
I n  con t inuous  PYA c y c l e s ,  memory i s  r e f r e s h e d  a t  e v e r y  memory a c c e s s .  

Extended Address ing a n d  Phantom 
Extended a d d r e s s  l i n e s  A16 th rough  A23 e x t e n d s  a d d r e s s  l i n e s  t o  24 b i t s  from 

u s u a l  i b  b i t  ( f o r  8  b i t  mach ines ) .  Note Ai6 and A17 a r e  used  t o  s p e c i f y  t h e  memory 
banks on 256KB board.  

A s s e r t i o n  of PHANTOM* d i s a b l e s  t h e  board i f  SW:! p o s i t i o n ,  PHANTY ENB ( p o s i t i o n  7 )  
i s  i n  l o g i c  1. T h i s  a l l o w s  more t h a n  one memory d e v i c e s  t o  occupy t h e  same a d d r e s s  
s p a c e  by d i s a b l i n g  such  as t h i s  board.  

2. C o n f i g u r a t i o n  
T h i s  s e c t i o n  d e s c r i b e s  how t o  modify t h e  board f o r  your  p a r t i c u l a r  sys tems.  

Address S e t t i n g  
T h i s  board i s  des igned  t o  have two modes of o p e r a t i o n  f o r  g iven  DRAMS--the 

normal 1 6  b i t  d a t a  fo rmat  and o p t i o n a l  8 b i t  format .  The board can be made t o  
l a t t e r  mode by s t r a p  o p t i o n  l a b e l e d  "8 R I T  OPT" by c u t t i n g  PCB connec t ing  1&4 
and 2&3 and r e c o n n e c t i n g  1&2 and 3 & 4 .  

Tn normal mode (16B d a t a ) ,  SW2 s e t t i n g  c o v e r s  f o l l o w i n g  a d d r e s s  r a n g e s :  

S!J2 s e t t i n g  Address range  (256KB) Address range(h4KR) 
A1 7 B+20000 B+3FFFF 8000 FFVF 64US-16K by 1 DRAMS 

Where a d d r e s s  i s  hex and R is  b a s e  a d d r e s s  of A i 8  th rough  A23 s e t t i n g .  
Example, A23,A?2,AZl,A2O,Ai9,AiP=llUOiO then  B=C8300fi 

I n  8 b i t  d a t a  mode ( w i t h  $BIT OPT connec t ing  162 and 3h4) SW2 s e t t i n g  cor responds :  

SIJ2 Range (256KB) Range (h4KBj 
Ai7 AN B+3r1000 B+SFFFF Coo0 FFFF' 

S N  B+2QOUO B+2FFFF 3000 BFFF 
- . AN B+lOOOU B+IFFFF 4000 7FFF 
A1 I 

BN 3+(i0000 RfOFFFF 0000 3FFF 
,,, BR B+3001!O B+3FFFF COO0 FFFF 
rill 

AR !3+2n000 B+2FFFF 8005 BFFF 
BR B+10000 B+lFFFF 4000 7FFF 

Note: For Z8000 based s y s t  
s e t  AN=BN=l=ON 

For 8086 based s y s t e ~ s  
s e t  AR=BR=l=ON 

IMPORTANT: AN and AR o r  
BN and BR shou ld  n o t  be 
on a t  t h e  same t ime.  

Impor tan t :  SW1 p o s i t i o n s  a r e  i n  l o g i c  1 when SW i s  open o r  o f f  
w h i l e  SW2 ~ o s i t i o n s  I r e  Fr, l o g i c  1  when SW is  on. 

SWl=logic l=of  f  SW2=logic l=on 

Extended Address 
Extended a d d r e s s  A16 th rough  A23 is  s e t t a b l e  by SW1. For  256KB board ,  A16 and A17 - 

s e t t i n g s  have no meaning. To u s e  t h e  ex tended  a d d r e s s ,  EXT. ADDR ( ~ o s i t i o n  8 )  o r  SW2 
should be i n  l o g i c  1. 

Phantom - 
PHAUTOM* ( o r  memory d i a b l e )  i s  e n a b l e d  by SW2 p o s i t i o n  (9)  l a b e l e d  PHANTM ENB. 

T h i s  cou ld  b e  i n  l o g i c  1. o t h e r w i s e ,  PHANTOM* is  - ignored .  



S t r a p  O ~ t i o n s  
S t r a p  o p t i o n s  c a n  he  d i v i d e d  5 n t o  t v o  g r o u p s - f i r s t  g roup  i s  main ly  t o  accomodate 

d i f f e r e n t  p r o c e s s o r s  w h i l e  second i s  f o r  16k by 1  o r  64k by 1 DFAFrs. 

a. Grbup 1. : ?Po, PSY, RPY, YRQ, YEP. 

~ 8 n / ~ 8 0 0 0  based  sys tem w i t h  b o t h  VTiQ* and REYRESH* a v a i l a b l e  can  have  c o n n e c t i o n s  
as :  MYO, REF c o n n e c t e d  and 280-. Most 7 8 0  based  CPU b o a r d s ,  i n c l u d i n g  o u r  own, 
Model. CP!!I-7.80 p r d v i d e s  t h e s e  s ign?!s ,  w?e.n t'iough i t  i s  n o t  IEEEhP6 s p e c i f i e d  s i n g a l s .  

yemory r e a d  i s  i n i t i a t e d  by S?<l:\:R becoming a c t i v e .  I f  the sys tem h a s  s t e a d y  s t a t e  
t y p e  ( i g  l a t c h e d )  a t  t h e  b e g i n i n g  o f  memory r e a d  c y c l e ,  t h e n  connec t  PSY+. 

I f  your  sys tem d o e s n ' t  have  FIRQ* and REFRESH* b o t h ,  even though i t  i s  78O/28000 
based ,  o r  your  sys tem i s  non ?80/i!8000 based such  a s  80P0,5085,8088,8086,  t h e n  
connec t  280- and open YR?. 

I f  your  sys tem u s e s  p i n  65 and p i n  6 6  f o r  o t h e r  t h a n  MRQ*,  REFRESH*, t h e n  
connec t  ZP0- and open MRQ a s  above.  

Note:  t h e  board  normal ly  comes w i t h  MiQ open,  and 280-. 

RPY: T h i s  boa rd  i n s e r t s  w a i t  s t a t e  when r e a d  o r  w r i t e  command a r r i v e s  w h i l e  t h e  hoard 
i s  i n  memory c y c l e ,  such  a s  i n  r e f r e s h .  T h i s  t y p e  o f  s i t u a t i o n  do n o t  a r r i s e  normal ly  
b u t  c a n  o c c u r e  when DY? d e v i c e  i s  r e q u e s t i n g  Read r i g h t  a f t e r  w r i t e  w i t h  3  c l o c k  
c y c l e s  f o r  W A .  I n  some e a r l y  SlOO b o a r d s ,  RnY l i n e  i s  d r i v e n  by non-open c o l l e c t o r  
t y p e  of d r i v e r s .  For  s u c h  b o a r d s ,  you might have t o  r e c o n n e c t  RDY t o  X meaning 
RnY i s  connec ted  t o  XRRY ( p i n  3 ) .  

b. Croup 2. 

For  l h k  hy 1  nRAVs, s t r a p  o p t i o n s  and components p l a c e d  a s  f o l l o w s :  1. VDD t o  16.  
?. A16,17 connec ted .  3 .  A17, A15 connec ted  t o  h15. 4 .  VR1 s h o u l d  have  +12V r e g u l a t o r  
s u c h  a s  T , ~ 3 4 ~ T 1 2 ,  7812, i n s t e a d  of +5V. 6 .  A 7  s h o u l d  b e  connec ted  t o  A7-. 
7. C a p a c i t o r s  label -ed  a s  1 ' s  (8 t o t a l )  a l o n g  memory c h i p s  shou ld  have  O.Oluf,l.2V p l a c e d .  
8 .  Caps l a b e l e d  a s  2 ' s  (16 t o t a l )  shou ld  have O . l u f ,  35V p l a c e d .  9. R1, h8Q ohm,l* 
p l a c e d .  10.  n1,  1115231, 5.1V, I5w-Zener d i o d e  p l a c e d .  11. C1, lCluf, 25V p l a c e d .  

For  b e t t e r  r e f e r e n c e ,  see c h a r t  below: 

DRAMS t y p e  A16,7 A17,A15 A7 VE1 V n D  D l , C l , R l  
64k by 1 4164 open A17 + +5V 8 none 
16k by 1  4116 c l o s e  A15 - +12V 16 s e e  p a r t s  l i s t  

For  16k by 1, a d d i t i o n a l  c a p a c i t o r s  s h o l d  b e  p l a c e s  a s  ment ioned a s  above,  7  & 8. 

Repa i r  S e r v i c e  

S .  C. D i g i t a l  w i l l  pe r fo rm r e p a i r  s e r v i c e  f o r  i t s  p r o d u c t s  which a r e  n o t  u n d e r  
w a r r e n t y .  Owner w i l l  be  n o t i f i e d  p r i o r  t o  any work done,  i f  t h e  c o s t  t o  him exceeds  
$35 ( e x c l u d i n g  t r a n s p o t a t i o n  and I n s u r a n c e  c o s t ) .  

w a r r e n t y  c o v e r s  p a r t s  (SCD s u p p l i e d  p a r t s ,  o n l y ) ,  and l a b o r .  OwnPr must s h i p  
board  o r  p a r t s  p r e p a i d  t o  SCD. SCI) w i l l  p repay  s h i p p i n g  back  w i t h i n - t h e  C o n t i n e n t a l  
U.S. - 



r i i r t s  L i s t  
Quan. P a r t  ID 4 74LS244 6 ,13,14,24 

2 74LS257 7 ,20 
2 74LS266 17,18 
2 74LS373 12,25 
1 74LS393 5 
1 2.7.k t o  RN1 

4.7k,9R 
l o p i n  sip 

1 7R,8 p i n  RN2 

22 t o  100 RY3,4 
7Ry14pin  Dip 
680 R1 
47(! kT.J R3 
IN5231 5.1V D 1 
7805(7812) VR1 
7805 VR2 
Delay L i n e  5 t a p s  DL 
4.7-l0uf ,25V C 1  
IOuf ,25V C2,3,4,5 

1 lOOpf C6 
18  0.01uf,25V 1 
32 O.luf ,25V 
2 ' DIP SWy8Pos SW1,2 
18  14p in  s o c k e t  
35 16p in  s o c k e t  

6 20pin  s o c k e t  
2 Heat sink,6-32 Screw,Nut 
1 PCB 




