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I n t r o d u c t i o n  

R e c o g n i z i n g  t h a t  many S-100 p r o j e c t s  r e q u l r ?  c h e  same b a s i c  
s e c t i o n  o f  l o g i c  such  a s  a d d r e s s  decod ing ,  b u f f e r i n g ,  w a i t  s t a t e s ,  
e t c .  ADS h a s  i n c o r p o r a t e d  t h e  f o l l o w i n g  i n t o  a  p r o t o t y p e  c a r d :  - 

* Swi tch  s e l e c t a b l e  memory o r  d e v i c e  a d d r e s s  

* On-board add r : e s s /dev ice  d e c o d i n g  

* B i - d i r e c t i o n a l .  a d d r e s s / d a t a  bus  b u f f e r i n g  

* Extended  a d d r e s s  d e c o d i n g  s w i t c h  s e l e c t a b l e  

Board C o n s t r u c t i o n  

1. Begin c o n s t r u c t i o n  o f  t h e  a d s  Kluge Card by f i r s t  e x a m i n i n g  
i t  f o r  obv ious  s h o r t s .  I f  an  ohmete r  i s  a v a i l a b l e  measure  be tween  
a d d r e s s  l i n e s ,  d a t a  l i n e s ,  and  t h e  +5 v o l t  and g round  f o r  s h o r t s .  

2 .  No%ing t h e  o r i e n t a t i o n  a g a i n s t  t h e  s i l k  s c r e e n ,  i n s t a l l  and  
s o l d e r  t h e  I / C  s o c k e t s .  No s o c k e t  s h o u l d  be  used  f c r  t h e  d i p  
s w i t c h e s  S l y  S2 and  S 3 .  

3.  C a r e f u l l y  o b s e r v i n g  t h e  p o l a r i z e d  c a p a c i t o r s  o r i e n t a t i o n  a g a i n s t  
t h e  s i . l k  s c r e e n ,  i n s t a l l  and s o l d e r  t h e  c a p a c i t o r s .  - - 

4. Now i n s t a l l  t h e  Be rg  m i n i  jump p i n s  i n  a l l  l o c a t i o n s  marked 
J n  where 11 i s  a  number f rom 1 t o  1 7 .  Because o f  d e f a u l t  t r a c e s  
a l r e a d y  on t h e  P.C. b o a r d  do n o t  i n s t a l l  Berg  m i n i  jump p l n s  i n  
l o c a t i o n s  J10  & J11. These  t r a c e s  e n a b l e  U 5  & ~4 r e s p e c t i v e l y  - 
f rom t h e  On-board l o g i c  f o r  8 b i t  u n i d i r e c t i o n a l  d a t a  t r a n s f e r .  
Now i n s t a l l  t h r e e  doub le  m i n i  jump p i n s  i n  t h e  a r e a  l a b e l e d  
"XAIT STATESf1. Next i n s t a l l  a  d o u b l e  row o f  m i n i  jumps i n  t h e  
a r e a  l a b e l e d  "DEVICE SELECTf1 and  a s e c o n d  s e t  i n  t h e  a r e a  marked 
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"ADDRESS SELECT". L a s t l y  i n s t a l l  16 t r i p l e  m i n i  jump p i n s  i n  t h e  
h o l e s  w i t h  c i r c u l a r  p a d s  j u s t  t o  t h e  l e f t  o f  t h e  a r e a  l a b e l e d  
"BUFFERED ADDRESS". 

5 .  The d i p  s w i t c h e s  S1, S2, a n d  S3 and r e s i s t o r  s h o u l d  b e  i n s t a l l e d  
n e x t .  (No te  t h e  o r i e n t a t i o n  o f  d i p  s w i t c h e s  a g a i n s t  t h e  s i l k  s c r e e n  
b e f o r e  s o l d e r i n g ) .  

6 .  Now i n s t a l l  t h e  r e g u l a t o r s  and  t h e i r  h e a t  s i n k s .  Note  t h a t  
r e g u l a t o r s  UR3 & U R ~  are  f o r  u s e r  a p p l i c a t i o n s  o n l y  a n d  may b e  
o m i t t e d  i f  you do n o t  r e q u i r e  t h e  a d d i t i o n a l  p o s i t i v e  o r  n e g a t i v e  
s u p p l y .  Heat  s i n k  compound s h o u l d  b e  used  s p a r i n g l y .  The r e g u l a t o r  
f a s t e n  t o  t h e  h e a t  s i n k s  and  b o a r d  w i t h  6-32 x  3/8 s c r e w s  a n d  n u t s .  

7 .  Apply power t o  t h e  b o a r d  and  v e r i f y  t h a t  be tween  4 . 8  and  5 . 2  
v o l t s  a r e  a v a i l a b l e  t o  t h e  I / C  s o c k e t s  on t h e  b o a r d ,  i . e .  U 1  t h r u  
U 7 ,  p i n  2 0 .  

8 .  yemove power and i n s t a l l  t h e  I / C 1 s  ( t a k i n g  c a r e  n o t  t o  bend 
any p i n s  a n d / o r  r e v e r s e  t h e  I / C t s  i n  t h e i r  s o c k e t s ) .  

C o n f i g u r i n g  t h e  Kluge Card  

The a d s  Kluge Card  was d e s i g n e d  i n c o r p o r a t i n g  many jumper  
c o n f l g u r a 5 i o n s  t o  a l l o w  maximum f l e x i b i l i t y .  A l l  jumpers  l a b e l e d  
J n  where n i s  a  number f rgm 1 t o  1 7  have  t e n t h  i n c h  h o l e  s p a c i n g  
t o  a c z o m o d a t e  Berg  s t y l e  m i n i  jumps. These  were  chosen  i n  a r e a s  
where t h e  u s e r  may w i s h  t o  a l t e r  c o n f i g u r a t i o n s  d u r i n g  b r e a d  
b o a r d i n g  f o r  t e s t i n g  p u r p o s e s  o r  f u t u r e  e x p a n s i o n .  A l l  jumpers  
marked JXn where n  i s  a  number f rom 1 t o  7  a r e  f o r  h a r d  w i r e  
c o n f i g u r a t i o n s  e i t h e r  by w i r e  wrap o r  s o l d e r i n g .  Also  s e v e n  d e f a u l t  
t r a c e s  h a v e  b e e n  added i n  c o p p e r  on t h e  P.C. b o a r d  and i n d i c a t e d  
by a n  a r row on t h e  s i l k  sci-een. These  a r e  t h e  l e a s t  u s e d  jumpers  
and  a r e  f u ~ t h e r  d e s c r i b e d  be low.  

1. A s  men t ioned  above ,  t h e r e  a r e  s e v e n  a r r o w  on  t h e  P.C. b o a r d  s i l k  
s c r e e n  p o i n t i n g  t o  c o p p e r  d e f a u l t  t r a c e s .  The a r row by J 1 0  & J l l  
c o n n e c t  t h e  e n a b l e  l i n e s  o f  U 5  & U4 r e s p e c t i v e l y  t o  t h e  on-board 
l o g i c  f o r  8 b i t  u n i d i r e c t i o n a l  d a t a  t r a n s f e r .  Pads and  jumpers  a r e  
a v a i l a b l e  i f  you  w i t h  t o  s e t  up t h e  b o a r d  f o r  16 b i t  b i d i r e c t i o n a l  
d a t a  t r a n s f e r .  Simply c u t  t h e  t r a c e s  on  t h e  component s i d e  o f  t h e  
b o a r d  and  c o n n e c t  t o  y o u r  b r e a d  b o a r d  l o g i c  f o r  t h e  c o r r e c t  e n a b l e  
s i g n a l s .  Note  t h a t  t h e  u p p e r  pad  on J 1 0  & J l l  c o n n e c t s  t o  t h e  
e n a b l e  p i n  #19 on U5 & U4 r e s p e c t i v e l y .  

2 .  Next l o c a t e  t h e  two a r r o w  n e a r  t h e  t o p  o f  U 1  & U2. These  
a r r o w  c o n n e c t  p i n  # 1  of  b o t h  I / C 1 s  t o  +5 v o l t s  f i x i n g  t h e  
d i - e c t i o n  o f  t h e  a d d r e s s  l i n e s  f rom t h e  bus  on t o  t h e  b o a r d  f o r  
u s e  o f  t h e  Kluge Card  a s  a  s l a v e .  Simply c u t t l n g  t h e s e  c o p p e r  
t r a c e s  by t h e  t i p  o f  t h e  a r r o w  and  c o n n e c t i n g  them t o  g round  o r  
y3u- a p p r o p r i a t e  l o g i c  w i l l  a l l o w  you t o  u s e  t h e  Kluge Ca1.d a s  
a bus  m a s t e r  o r  DNA c o n t r o l l e r .  Note ,  p i n  #1 o f  U 1  i s  n o t  c o n n e c t e d  
t o  p i n  #1 o f  U2, t h e r e f o r e  two c o n n e c t i o n s  must  b e  made i f  b o t h  
t r a c e s  a r e  c u t .  A pad i s  l o c a t e d  on t h e  s o l d e r  s i d e  o f  t h e  b o a r d  
n e x t  t o  p i n  #1 of b o t h  U 1  & U2 f o r  y o u r  c o n v e n i e n c e .  
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3. Now l o c a t e  t h e  a r row n e a r  t h e  b o t t o m  o f  U 1  & U2. The t i p  o f  
t h i s  a r r o w  p o i n t s  t o  a d e f a u l t  t r a c e  c o n n e c t i n g  t h e  e n a b l e  l i n e  
p i n  #19 o f  b o t h  U 1  & U2 t o  g round .  T h i s  t r a c e  keeps  b o t h  a d d r e s s  - 
b u f f e r s  e n a b l e d  r e g a r d l e s s  o f  t h e i r  d i r e c t i o n .  I f  t h i s  t r a c e  i s  
c u t ,  P i n  #19  o f  U 1  o r  U2 must be  connec ted  t o  t h e  a p p r o p r j - a t e  b r e a d  
b o a r d  l o g i c  t o  e n a b l e  t h e s e  b u f f e r s  when r e q u i r e d .  

4 .  A s i x t h  aryow i s  l o c a t e d  i n  t h e  u p p e r  l e f t  c o r n e r  o f  t h e  Kluge 
Card n e a r  t h e  XAIT STATE jumpers .  T h i s  t r a c e  w i l l  d e f a u l t  t o  z e r o  
wai t  s t a t e s  i f  u n c u t .  I f  you f e e l  t h a t  w a l t  s t a t e s  might  b e  
r e q u i r e d  i t  i s  b e s t  t o  c u t  t h s t  t r a c e  and  ilnstall  a Berg  min i  jump 
o v e r  t h e  z e r o  w a i t  s t a t e  p o s i t i o n  o r  t h e  p o s l t i o n  you f e e l  you r e q u i r e .  
NOTE: o n l y  one  m i n i  jump s h o u l d  b e  i n s t a l l e d  a t  a  t i m e  o v e r  t h e  
a p p r o p r i a t e  number of' w a i t  s t a t e s .  I n s t a l l a t i o v  o f  more t h a n  one 
Berg  m i n i  jump c o u l d  r e s u l t  i n  damage t o  t h e  b o a r d .  

5 .  The s e v e n t h  a r r o w  i s  l o c a t e d  on  t h e  l e f t  b o t t o m  edge o f  t h e  
b o a r d  n e a r  J 9 .  T h i s  d e f a u l t  t r a c e  c o n n e c t s  f i n g e r  # 5 3  t o  ground 
p e r  t h e  IEEE s t a n d a r d .  Some s y s t e m s  s u c h  as t h e  N o r t h s t a r  Hor i zon ,  
u s e  t h i s  f i n g e r  on t h e  S-100 bus  f o r  f u n c t i o n s  o t h e r  t h a n  ground.  
I f  t h i s  i s  t h e  c a s e  w i t h  y o u r  s y s t e m  s imply  c u t  t h e  t r a c e  n e a r  t h e  
ayrow head  and  t h a t  w i l l  remove g round  from t h a t  f l n g e r .  F o r  f u t u r e  
changes  c o n v e n i e n t  pads  a r e  a v a i l a b l e  on t e n t h  i n c h  c e n t e r s  fo:- 
i n s t a l l a t i o n  o f  a Berg  m i n i  jump t o  r e c o n n e c t  f i n g e r  # 5 3  t o  g round .  

6 .  The s e v e n  jumpers  l a b e l e d  JXn on t h e  s c h e m a t i c  & s i l k  s c r e e n  
a r e  f o r  h a r d  w i r e  c o n n e c t i o n s  e i t h e r  by s o l d e r i n g  o r  w i r e  wrapp ing .  
These  a r e  f o r  s p e c i f i c  u s e r  o p t i o n s  and a r e  i n d i c a t e d  on t h e  P.C. 
b o a r d  by t h e  u s e  o f  r e c t a n g u l a r  pads  on t h e  P ,C.  bo2rd  w i t h  t h e  
e x c e p t i o n  o f  JX6 & Jid7. The p u r p o s e  o f  t h e s e  jumpers  a r e  l i s t e d  
below.  

JXl--User o p t i o n  f o r  u s e  o f  on-board I R Q  b u f f e r  t o  PINT 
f i n g e r  # 7 3  on S-100 b u s .  

JX2--User o p t i o n  f o r  u s e  o f  on-boa;-d I R Q  b u f f e r  t o  N M 1  f i n g e r  
#12 on S-100 b u s .  

JX3--User o p t i o n  f o r  u se  o f  on-board HCLD b u f f e r  t o  HOLD 
f i n g e ~  #74 on S-100 b u s .  

J X 4 - - 1 ~ s e r  o p t i o n  f o r  u s e  o f  on-board  :?OLD b u f f e r  t o  ERROR 
f i n g e r  # 9 8  o n  S-100 b u s .  

JV5--User o p t i o n  u s e d  i n  c o n j u n c t i o n  w i t h  J 1 3  t o  b r i n g  mXRITE 
on-board.  

JN6--User o p t i o n  t o  b r i n g  #16 v o l t s  t o  r e g u l a t o r  V 3 3  when 
u s i n g  a 7812 + 12  v o l t  d e v i c e .  . - 

Jid7--TJser o p t i o n  ti? b r i n g  +8 v o l t s  t o  r e g u l a t o r  VR3 wher? 
u s i n g s a  7805 +5 v o l t  C.evice.  
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7.  The re  a r e  s e v e n t e e n  Berg  m i n i  jump c o n n e c t i o n s  l a b e l e d  J n  
wkere n i s  a. number f rom 1 t o  1 7  on t h e  b o a r d  s i l k  s c r e e n  and  
schemat?c .  The description o f  t h e s e  jumpers  l i s t e d  below used  
i n  c o n j u n c t i o n  w i t h  t h e  s c h e m a t i c  w i l l  e x p l a i n  how t o  c o n f i g u r e  
t h e  ads Kluge Card t o  y o u r  r e q u i r e m e n t s .  

J1- - -Disab le  A 8  t h r u  A15 z d d r e s s  s e l e c t  l o g i c  a l l o w i n g  t h e  
b o a r d  t o  b e  e n a b l e d  w i t h  any a d d r e s s  w i t h i n  t h e  64K 
a d d r e s s  s p a c e .  

J2---Enabltl A8 t h r u  A15 a d d r e s s  s e l e c t  a l l o w i n g  t h e  u s e r  t o  
s e l e c t  256 b y t e  b l o c k s  o f  memory w i t h i n  t h e  64K a d d r e s s  
r a n g e .  

J3---Allows t h e  u s e r  t o  b r i n g  i n  t h e  AUX SELECT l i n e  t o  t h e  
a d d r e s s  decode l o g i c .  T h i s  jumper i s  i n s t a l l e d  o n l y  i f  
t h e  u s e r  h a s  on b o a r d  l o g i c  f o r  h i s  s p e c i f i c  a d d r e s s  
decode .  

J4--- isa able A8 t h r u  A15 e x t e n d e d  d e v i c e  s l e c t .  I n s t a l l e d  
when t h e  u s e r  i s  u s i n g  t h e  b o a r d  a s  a n  1 / 0  p o r t  w i t h i n  
t h e  no rma l  256 p o r t  r a n g e .  

J5---Enable ~8  t h r u  A15 e x t e r d e d  d e v i c e  s e l e c t .  I n s t a l l e d  
when t h e  u s e r  i s  u s i n g  t h e  b o a r d  a s  an 1 /0  p o r t  b e ~ o n d  
t h e  256 p o r t  r a n g e .  

J6--- isa able ~ 1 6  t h r u  A 2  3  e x t e n d e d  a d d r e s s  s e l e c t .  I n s t a l l e d  
when t h e  u s e r  i s  u s i n g  t h e  b o a r d  as  a  memory mapped b o a r d  
w l t h i n  t h e  64K boundry .  

J7---Enable ~ 1 6  t h r u  A23 e x t e n d e d  a d d r e s s  s e l e c t .  I n s t a l l e d  
when t h e  u s e r  i s  u s i n g  t h e  b o a r d  a s  a  memory mapped b o a r d  
beyond t h e  64K boundry .  

J8---User o p t i o n  t o  b r i n g  on-board  wait l o g i c  t o  pRDY f i n g e r  
1'72 on  t h e  S-100 b u s .  

J9---User o p t i o n  t o  b r i n g  on-board w a i t  l o g i c  t o  xRDY f i n g e r  
# l 2  on t h e  S-100 b u s .  

J10- -Defaul t  t r a c e  jumper  a s  d e s c r i b e d  i n  s e c t i o n  1 u n d e r  t h i s  
h e a d i n g .  

, . 
J11 - -Defau l t  t r a c e  jumper  2s d e s c r i b e d  i n  s e c t i o n  1 u n d e r  t h i s  

h e a d i n g .  

J12--User o p t i o n  t o  b r i n g  pXR t o  on-board  w r i t e  e n a b l e  l o g i c .  

J13--Used i n  c o n j u n c t i o n  w i t h  5x5 t o  b r i n g  mVRITE t o  on-board  
w r i t e  e n a b l e  l o g i c .  
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J l 4 - - C o n f i g u r e s  d i r e c t i o n  of  d a t a  o u t  bus  b u f f e r  ~4 t o  t r a n s f e r  
d a t a  f rom t h e  S-100 bus  t o  on-board  p a d s  l a b e l e d  BDO. 
Used f o r  no rma l  8 b i t  u n i d i r e c t i o n a l  d a t a  t r a n s f e r .  Y 

J15 - -Conf igu res  d i ~ e c t i o n  of  2.3ta a u t  bus  b u f f e r  U4 t o  t r s n s f e r  
d a t a  'rom t h e  on-board  pads  t o  t h e  S-100 b u s .  

J16- -Conf igures  d i r e c t i o n  o f  d a t a  i n  bus  b u f f e r  U 5  t o  t r a n s f e r  
d a t a  f ~ o m  t h e  C-100 b u s  t o  t h e  on-board pads  l a b e l e d  S D I .  

J17- -Conf igures  d i r e c t i o n  o f  d a t a  i n  bus b u f f e r  IJ5 t o  t r a n s f e r  
d a t a  f rom t h e  on b o a r d  pads  t o  t h e  S-100 b u s .  Used f o r  
no rma l  8 b i t  u n i d i r e c t i o n a l  d a t a  t r a n s f e r .  

I V .  Address  Deccde and  D e f e a t  L o g i c  

To a l l o w  even  f u r t h e r  f l e x i b i l i t y  t h e  ADS Kluge c a r d  
i n c o r p o r a t e s  t h r e e  d i p  s w i t c h e s  f o r  a d d r e s s  and 1 /0  s e l e c t  a s  
w e l l  a s  16 d e f e a t  jumpers  a l l o w i n g  you  t o  f u r t h e r 3  decode  a d d r e s s  
f o r  y o u r  s p e c i f i c  r e q u i r e m e n t s .  

1. B u f f e r e d  a d d r e s s  l i n e s  A0 t h r u  A15 a r e  a v a i l a b l e  and  l a b e l e d  
on  t h e  s i l k  s c r e e n  and  can  be  e a s i l y  L d e n t i f i e d  by r e c t a n g u l a r  
pads  on  t h e  P . C .  Board .  

2 .  L o c a t e d  d i r e c t l y  t o  t h e  l e f t  o f  e a c h  s e t  o f  b u f f e r e d  a d d r e s s  
l i n e s  a r e  d e f e a t  jumpers  which  a l l o w  t h e  u s e r  t o  u s e  t h e  on-board 

Y 

a d d r e s s  decode  l o y i c .  Xhcn t h e c e  jumpers  :!ye i n s t a l l e d .  s v c h  t h a t  
t h e y  c o n n e c t  t h e  c e n t e r  pad  t o  t h 2  ri:;ht most ?ad  t h e n  t h a t  p a ~ t i c -  
u l a r  a d d r e s s  l i n e  w i l l  b e  d i r e c t e d  t o  t h e  i n p l . ~ t  , ~ f  i t s  c o m p a r a t o r .  
The s e c o n d  i n p u t  t o  t h e  c o m p a r a t o r  w i l l  be  t h e  d i p  s w i t c h  p c s l t i o n .  
C ip  s w i t c h  S1 and  t h e  b a f f e r e d  a d d r e s s  l i n e s  n t k r u  7 u s e  27 a s  
t h e i r  c o ~ p a r a t o r .  Dip s w i t c h  S2 and t h e  bl:f?ered a d d r e s s  l i n e s  
8 t h r u  1 5  u s e  ir6 a s  t h e i r  c o ~ p a r a t o r .  Yoving t h ~  j w ~ p e r  s o  t h e y  
c o n n e c t  t h e  c e n t e r  pad w i t h  t h e  ! e f t  mcr t  nad ~ r "  that a d d r e s s  b i t ,  
w i l l  d e f e a t ,  o r  p r e v e n t  t h a t  a d d r e s s  b i t  f:?om a f f e c t i n g  t h e  csrnparisor, .  
NOTE: I f  y o u  u s e  ' the  d c f e a t  j u x p e r s  you !i?idSt s w i t c h  the c o r r e s p o n d -  
I n g  d i p  s w i t c h  f o r  t h a t  a d d x s s  b l t  t o  t h e  z e r o  o r  c l o s e  p o s i t i o n .  
One r e a s o n  f o r  i n c l u d i n g  che d e f e a t  jumpers  f o r  S.nstance i s  i f  y o u r  
on  b o a r d  c i r c u i t r y  r e q u i r e s  s a y  f o u r  c o n s e c u t i v e  1 /0  p o r t s ,  t h e n  
you would d e f e a t  a d d r e s s e s  A@ and  A 1  s o  t h e  b0a.i-3 w i l l -  c ~ l y  r e spond  
t o  a d 2 r e s s  l i n e s  A 2  t h r u  A 7  r e g a r d l e s s  cf t k c  condition o f  A0 a n d  
A l .  The same f o l l o w s  t l l rough  i f  you 2s.2 t h e  bo?.rd a s  a  memory 
mapped c a r d  and  d e f e a t  add-ess  l i n e  ~8 t h r u  A15 $0  g ? n e r a t e  
a d d r e s s  b l o c k s .  

3.  To c o n f i g u r e  t h e  Kluge :?ard a s  a n  I,,'i7 p o r t  i n s t a l l  a m l n i  jump 
be tween  t h e  two pads  marked DEVICE SZLECT on t h n  P.C.  b o a r d  s i l k  
s c r e e n .  Pads  f o r  DE'JICE SZLI?CTn a r e  aval'l?.ble f o r  a s e r  a p p l i c 2 -  
t i o n s  b u t  a r e  not, requ-?red  f o r  ur,? o f  t h e  on b o a r d  Kluqe Card  
c i r c u i t r y .  Next i n s t a l l  jumper J1-I i f  you a r e  n o t  u s i n g  e x t e n d e d  
d e v i c e  s e l e c t ,  o r  i n s t a l l  jumper J 5  i f  you w i l l  r e q u i r e  t h e  e x t e n d e d  
d e v i c e  s e l e c t .  Dip s w i t c h  S2 c o n t r o l s  t h e  e x t e n d e d  d e v i c e  s l e e t .  -,. 

NOTE: jumpers  J1 t h r u  5 3  and  J 6  & 5 7  a r e  n o t  u s e d  i f  t h e  Kluge 
Card i s  c o n f i g u r e d  as an  1 /0  p o r t .  
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4 .  To c o n f i g u ~ e  t h e  Kluge Card  a s  a  memory mapped b o a r d  i n s t a l l  
a  m i n i  jump be tween  t h e  two pads  marked ADDRESS SELECT on  t h e  
P . C .  b o a r d  s i l k  s c r e e n .  Pads f o r  ADDRESS SELECT* a r e  a v a i l a b l e  
0 
01- use!- a r ' p l l c a t i o n s  b u t  a r e  n o t  r e q u i r e d  f o r  u s e  o f  t h e  on-board 

Kl~sge  Ca-d ? i r c u i t r y .  TlJext i n s t a l l  jumper J 2  f o r  a d d r e s s  b l o c k  
s e l e 2 t  i f  yo12 p l a n  t o  u s e  d i p  s w i t c h  S2,  o r  i f  you  p l a n  t o  u s e  
y o u r  owrl adc7,ress decode ,  jumDer 53 w i l l  a l l o w  i n p u t  t o  t h e  Kluge 
Chrd circuitry t h r o u g h  t h e  A U X  SELECT pad on t h e  P . C .  b o a r d .  
Next jumper  56 s h o u l d  be i n s t a l l e d  i f  you a r e  n o t  u s i n g  ~ 1 6  t h r u  
A23 e x t e n d e d  a d d r e s s  s e l e c t  o r  i n s t a l l  jumper J 7  i f  you  p l a n  t o  
u s e  t h e  e x t e n d e d  a d d r e s s  s e l e c t .  

5 .  I f  t h e  t h r e e  d i p  s w i t c h e s  h a v e  been  i n s t a l l e d  a c c o r d i n g  t o  
t h e  s i l k  s c r e e n  egend ,  t h e n  s w i t c h  p o s i t i o n  #1 w i l l  c o r r e s p o n d  
t o  t h e  l e a s t  s i g n i f i c a n t  b i t  o f  t h a t  a d d r e s s  r a n g e ,  and  swich  
p o s i t i o n  $8 w i l l  c o r r e s p o n d  t o  t h e  most s i g n i f i c a n t  b i t  o f  t h a t  
a d d r e s s  r a n g e .  F o r  i n s t a n c e  s w i t c h  #1 on S1  w i l l  c o r r e s p o n d  t o  
a d d r e s s  l i n e  A0 and  Swi t ch  $8 on S2 w i l l  c o r r e s p o n d  t o  a d d r e s s  
l i n e  A15. Note  t h a t  a  c l o s e d  s w i t c h  r e p r e s e n t s  l o g i c  " O f f  a n d  a n  
open  s w i t c h  y e p r e s e n t s  l o g i c  "1. 

V .  H e l p f u l  H i n t s  

To f ~ r t h e r  enhance  t h e  f l e x i b i l i t y  o f  t h e  Kluge c a r d ,  many 
o f  t h e  S-100 s i g n a l s  a r e  b r o u g h t  o u t  t o  pads  f o r  u s e r  a p p l i c a t i o n s  
and  a r e  d e s c r i b e d  be low.  

1. Numerous b u f f e r e d  S-100 s i g n a l s  a r e  b r o u g h t  o u t  t o  pads  l a b e l e d  
on  t h e  s i l k  s c r e e n  p a r t s  l e g e n d  and  p r e c e d e d  by t h e  l e t t e r  B t o  
i n d i z a t e  t h e y  a r e  b u f f e r e d .  These s i g n a l s  a r e  u s e d  by t h e  o n - b . a r d  
l o g i c  a s  w e l l  a s  b e i n g  a v a i l a b l e  f o r  u s e r  b r e a d b o a r d i n g .  

2. @''her7 S-100 s i g n a l s  which a1.e n o t  u s e d  by t h e  on b o a r d  l o g i c  
a r e  b r o u g h t  o u t  t o  a  pad n e a r  t h e i r  S-100 f i n g e r .  They can  be 
e a s i l y  i d e n t i f i e d  by f o l l o w i n g  %he c o p p e r  t r a c e  f rom t h e  f i n g e r  you 
a r e  interested i n  u s i n g  t o  t h e  open pad .  

3 .  Th ree  a d d i t i o n a l  b u f f e r e d  l i n e s  a r e  a v a i l a b l e  which a r e  n o t  
d e f i n e d  S-100 s i g n a l s  t hough  t h e y  can  be  u s e f u l .  They a r e  RESET*, 
BsMEMV* and  MEMORY CYCLE*, which  a r e  b e s t  d e s c r i b e d  b y  t h e  l o g i c  
on t h e  s c h e m a t i c .  

4. The f o l i o w i n g  jumpers  a r e  u sed  i f  you would l i k e  t o  c o n f i g u r e  
t h e  Kluge c a r d  a s  a  4~ RAM c a r d  w i t h  z e r o  wait s t a t e s ,  s e t  up f o r  
8. b i t  u n i d i r e c t i o n a l  d a t a  t r a n s f e r  w i t h i n  t h e  s t a n d a r d  64K a d d r e s s  
s p a c e .  

,. a .  No c o p p e r  t r a c e  c u t s  a r e  r e q u i r e d  a s  i n d i c a t e d  by s i l k  
s c r e e n  a r r o w .  

b .  No w i r e  jumpers  a r e  r e q u i r e d  as i n d i c a t e d  by JXn on t h e  
s i l k  s c r e e n .  

c .  Use B e r g  m i n i  jump f o r  5 2 .  
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cl. LJse Berg mini  jump f o r  J6. 

e .  I y s t a l l  P I P - ~  min i  jumps from c e n k e r  t e r r ~ i n a l  t o  l e f t  
t e r y l i n a l  ( D e f e a t )  far 2-ddrese A 8 ,  ;~3, A 1 0  & A l l .  

f .  I n s t a l l  Berg m i n i  jump from c e n t e r  t e r m i n a l  t o  r i g h t  
t e r 3 i n a l  f o r  a d d r e s s  A12, Al3, A14 R A l 5 .  

g .  I n s t a l l  Rere  m i n i  jump f o r  "ADDR SELECT". ' 

h .  I n s t a l l  Berg min i  jump f o r  J l ?  (pWRW o p t i - o n ) .  

i .  I n s t a l l  Berg m i n i  jump f o r  J l h .  

j .  I n s t a l l  Berg m i n i  jump f o r  J 1 7 .  

k .  I T s e  "BUFFERED ADDRE.SSTf l i n e s  A0 t h rough  A9 f o r  lower  1K 
s e l e c t .  

1. Use "RUFYEREE ADDRESS" l i n e s  A10 & A l l  for 1 K  block s l e e t .  

m .  Use d i p  s w i t c h  32 p o s ' i t i o n s  $5 t h r u g h  #8 f . 2 ' ~  4K board  
s e l e c t .  

;7. Be s u r e  d i p  s ~ ~ i t e t  S2 pos~Lti.ons f f l  tln.rl.1 fi'4 a r e  i n  t P . e i r  
c l o s e d  p o s i t i o n .  

o .  Dlp s r r i t c h  S 1  i s  not, used  v ~ h e n  t h c L  63sr.d i s  eonf i~ ;u red  
i n  t h i s  manner.  
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PART LIST 

FAZT DESCRIPTION 

Quad  Nand G a t e  
Hex I n v e r t e r  
Hex I n v e r t e r  Open C o l l e c t o r  
Quad  a n d  G a t e  
T r i p l e  Nor G a t e  
D u a l  D F l i p  F l o p  
O c t a l  T r i  % a t e  B u f f e r  
O c t a l  C c m p a r a t e r s  
5V 1 A  r e g u l a t o r  
5V o r  1 2  v o l t  1A r e g .  
-5V o r  -12 v o l t  1 A  r e g .  

1 K  OHM l / 4  watt  r e s i s t o r  

Ceramic  d i s c  caps-citor 
C e r a m i c  d i s c  c a p a c i t o r  
Dip  t a n t a l u m  c a p a c i t o r  
D i p  t a n t a l u m  c a p a c i t a r  

TP?46 1 0  6  T h e r m a l l o y  H e a t  S i n k  

1 4  p i n  1/12 S o c k e z s  ( s o l d e r  t a i l )  

20 P i n  I / C  s o c k e t s  ( s o l d e r  t a i l )  

BERG 65474001  M i n i  J u m p e r s  
BERG 65507-136 J u m p e r  P i n s  

3 p o s i t i o n  Dip S w i t c h  

QUANTITY DESIGNATION 

Ul,U2,U4 & u5 
TJ3,U6 a n d  & ?  

C ' s  

3 '3 C o n s u l t  manua l  
3  r a i l s  

C 1  2 C2 may b e  s u b s t i t u 5 e d  by ont2 33 ur 16  -\; e l e c t r o l y t , i c  c a p a c i t o r  p l a c i n g  
i t s  p o s i t i v e  t e r m i n a l  i n  C ,  + h o l e  s n d  tl-16- n e 6 ; a t i v ~  t e r m i n a l  i n  t h e  C2- 
i l a l e  o n  t h e  p . c .  b o a r d  




