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5. W I R I N G  OF POWER SUPPLY SOLDER BRIDGES

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

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

Ta b l e  5 - 1 :  D e f a u l t  C o n n e c t i o n  o f  t h e  P o w e r  S u p p l y  S o l d e r
B r i d g e s

b15

b16

b17

b18

1 2  3

o - 0  0

1 2  3

o- - o  0

1 2  3

o- - o  0

1 2  3

0 - 0  0

F i g u r e  5 - 1  s h o w s  t h e  l o c a t i o n  o f  t h e  p o w e r  s u p p l y  s o l d e r
b r i d g e s .

5 - 1
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4. J U M P E R  SETTINGS

The d e f a u l t  l i m n e r  s e t t i n g s  a r e  a s  shown b e l o w :

B20 0 0

B21 0 0

B22 0 0

B23 0 0

Jumper B23  i s  c l o s e d  p e r  d e f a u l t .

Jumpers B 2 0 ,  B 2 1  a n d  B 2 2  a r e  o p e n  p e r  d e f a u l t .

The r e s e t  v o l t a g e  i s  s e t  t o  4 . 8 V  i f  t h e  j u m p e r s  B 2 0  a n d  B 2 1
are  o p e n .

Jumper B 2 2  p a r i t y  c h e c k  e n a b l e  i s  a  d e f a u l t  c o n d i t i o n .

Jumper B23  o n l y  e x i s t s  f o r  DRAM-8A/C/E .  T h i s  j u m p e r  d r i v e s
a r e f r e s h  e v e r y  1 5 µ s  f o r  b o t h  RAM b a n k s  when  c l o s e d .

F i g u r e  4 - 1  shows  t h e  l o c a t i o n  o f  t h e  j u m p e r s .

4 - 1
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3 .  D E F A U L T  ADDRESS RANGE S E L E C T I  N

B o a r d S t a r t  A d d r . E n d  A d d r .

DRAM- 8 A $ 0 0 1 0 0 0 0 0 $ 0 0 2 F F F F F

DRAM- 8 B $ 0 0 1 0 0 0 0 0 $ 0 0 4 F F F F F

DRAM- 8 C $ 0 0 1 0 0 0 0 0 $ 0 0 8 F F F F F

DRAM- 8 D $ 0 0 1 0 0 0 0 0 $ 0 1 O F F F F F

DRAM- 8 E $ 0 0 1 0 0 0 0 0 $02OFFFFF

P e r  d e f a u l t  t h e  s t a r t  a d d r e s s  i s  $ 0 0 1 0 0 0 0 0  f o r  a l l  t y p e s  o f
t h e  D R A M - 8 x .  T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  d e f a u l t  e n d
a d d r e s s  o f  t h e  d i f f e r e n t  t y p e s  o f  t h e  DRAM- 8 x .

T a b l e  3 - 1 :  D e f a u l t  A d d r e s s  R a n g e

T h e  l o c a t i o n  o f  t h e  D I P  a n d  R o t a r y  S w i t c h e s  i s  s h o w n  i n
F i g u r e  2 - 1 .

F i g u r e  2 - 2  s h o w s  t h e  d e f a u l t  D I P - S w i t c h  ( A M - C o d e )  a n d  R o t a r y
S w i t c h  ( S t a r t  a d d r e s s )  s e t t i n g s .

3 - 1
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F i g u r e  2 - 2 :  D e f a u l t  S w i t c h  S e t t i n g

7 8 9
A

7 8  9
6 A

7 8  9
6 a

B

c

5 0 B 0 B

c

0 0 D
2 E E F

1 F 1 F 1 F
0 0 0

11 Li El [1]{
1 2  3  4  5  6

The D e f a u l t  S w i t c h  S e t t i n g  c o n s i s t s  o f :

S t a r t  A d d r e s s :  $ 0 0 1 0 0 0 0 0

E n a b l e d  AM- C o d e s :  $ 0 9 ,  $ O A ,  $ O D ,  $ O E

Observe  t h e  d i a g r a m  b e l o w :

SW1 SW2 SW3 SW4

0%1

2 -3
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2. D E F A U LT  AM-CODE SELECTION

HEX- C o d e
AM-CODE
543210 FUNCTION

AM-CODE
SWITCH-POSIT ION DEFAULT

3E HHHHHL S t a n d a r d  S u p e r v i s o r y
P r o g r a m  A c c e s s

SW4-1 OFF

3D HHHHLH S t a n d a r d  S u p e r v i s o r y
D a t a  A c c e s s

SW4-2 OFF

3A HHHLHL S t a n d a r d  N o n - P r i v i l e g e d
P r o g r a m  A c c e s s

SW4-3 OFF

39 HHHLLH S t a n d a r d  N o n - P r i v i l e g e d
D a t a  A c c e s s

SW4-4 OFF

OE LLHHHL E x t e n d e d  S u p e r v i s o r y
P r o g r a m  A c c e s s

SW4-5 ON

OD LLHHLH E x t e n d e d  S u p e r v i s o r y
D a t a  A c c e s s

SW4-6 ON

OA LLHLHL E x t e n d e d  N o n - P r i v i l e g e d
P r o g r a m  A c c e s s

SW4-7 ON

09 LLHLLH E x t e n d e d  N o n - P r i v i l e g e d
D a t a  A c c e s s

SW4-8 ON

The f o l l o w i n g  t a b l e  s h o w s  t h e  d e f a u l t  e n a b l e d  AM- C o d e s .

Ta b l e  2 - 1 :  D e f a u l t  E n a b l e d  AM-Codes

F i g u r e s  2 - 1  a n d  2 - 2  s h o w  t h e  AM-Code  s w i t c h  s e t t i n g  a n d  t h e  l o c a t i o n
o f  t h i s  s w i t c h .

2 -1
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1. D E F A U LT  SETUP

Per  d e f a u l t  t h e  f o u r  e x t e n d e d  AM-Codes  a r e  e n a b l e d  a s  w e l l  a s
t h e  p a r i t y  e r r o r  c h e c k  a n d  t h e  s t a r t  a d d r e s s  i s  s w i t c h e d  t o
$00100000.

F u r t h e r m o r e  t h e  p o w e r  d o w n  m o d u l e s  a r e  j u m p e r e d  a t  a  r e s e t
t r a n s i t i o n  v o l t a g e  o f  4 . 8 V  a n d  t h e  r e f r e s h  i s  p e n d i n g  e v e r y
15us.

The a d d r e s s  r a n g e  s t a r t s  a t  $ 0 0 1 0 0 0 0 0  a n d  w a r r a n t s  m a x i m a l
p o s s i b l e  s i z e .  T h e  p o w e r  i s  w i r e d  t o  a  n o r m a l  VMEbus s o u r c e .

1 - 1
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APPENDIX  I

PRODUCT ERROR REPORT

DEAR CUSTOMER,

WHILE F O R C E  C O M P U T E R S  H A S  A C H I E V E D  A  V E R Y  H I G H  S TA N D A R D  O F
Q U A L I T Y I N  O U R  P R O D U C T S  A N D  D O C U M E N TAT I O N ,  W E  C O N T I N U A L LY
SEEK SUGGESTIONS  F O R  IMPROVEMENTS.

WE WOULD A P P R E C I AT E  A N Y  F E E D B A C K  Y O U  C A R E  T O  O F F E R .

PLEASE U S E  A T T A C H E D  " P R O D U C T  E R R O R  R E P O R T "  F O R M  F O R  Y O U R
COMMENTS A N D  R E T U R N  I T  T O  O N E  O F  O U R  FORCE COMPUTERS O F F I C E S .

S INCERELY

FORCE COMPUTERS,  G m b H

I - 1
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APPENDIX H

L ITERATURE REFERENCE

P l e a s e  r e f e r  t o  t h e  f o l l o w i n g  b o o k  f o r  f u r t h e r  m o r e  d e t a i l e d
i n f o r m a t i o n .

VMEbus S p e c i f i c a t i o n s  a n d  S t a n d a r d s :

2 6 1 8  S  S h a n n o n
Te m p e  A r i z o n a  8 5 2 8 2
( 6 0 2 )  9 6 6 - 5 9 3 6

H - 1
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UAT

A MASTER t h a t  s e n d s  o r  r e c e i v e s  d a t a  i n  a n  u n a l i g n e d  f a s h i o n ,
o r  a  S L A V E  t h a t  s e n d s  a n d  r e c e i v e s  d a t a  i n  a n  u n a l i g n e d
f a s h i o n .

U T I L I T Y BUS

One o f  t h e  f o u r  b u s e s  p r o v i d e d  b y  t h e  1 0 1 4  b a c k p l a n e .  T h i s
bus i n c l u d e s  s i g n a l s  t h a t  p r o v i d e  p e r i o d i c  t i m i n g  a n d
c o o r d i n a t e  t h e  p o w e r  u p  a n d  p o w e r  d o w n  o f  1 0 1 4  s y s t e m s .

WRITE CYCLE

A DTB c y c l e  u s e d  t o  t r a n s f e r  1 ,  2 ,  o r  4  b y t e s  f r o m  a  MASTER
t o  a  S L A V E .  T h e  c y c l e  b e g i n s  w h e n  t h e  MASTER b r o a d c a s t s  a n
a d d r e s s  a n d  a d d r e s s  m o d i f i e r  a n d  p l a c e s  d a t a  o n  t h e  D T B .
Each SLAVE c a p t u r e s  t h i s  a d d r e s s  a n d  a d d r e s s  m o d i f i e r ,  a n d
c h e c k s  t o  s e e  i f  i t  i s  t o  r e s p o n d  t o  t h e  c y c l e .  I f  s o ,  i t
s t o r e s  t h e  d a t a  a n d  t h e n  a c k n o w l e d g e s  t h e  t r a n s f e r .  T h e
MASTER t h e n  t e r m i n a t e s  t h e  c y c l e .

G-7



REQUESTOR

A f u n c t i o n a l  m o d u l e  t h a t  r e s i d e s  o n  t h e  s a m e  b o a r d  a s  a
MASTER o r  I N T E R R U P T  H A N D L E R  a n d  r e q u e s t s  u s e  o f  t h e  DTB
w h e n e v e r  i t s  MASTER o r  INTERRUPT HANDLER n e e d s  i t .

SERIAL CLOCK DRIVER

A f u n c t i o n a l  m o d u l e  t h a t  p r o v i d e s  a  p e r i o d i c  t i m i n g  s i g n a l
t h a t  s y n c h r o n i z e s  o p e r a t i o n  o f  t h e  VMSbus.  ( A l t h o u g h  t h e
1014 s p e c i f i c a t i o n  d e f i n e s  a  SERIAL CLOCK DRIVER f o r  u s e  w i t h
t h e  V M S b u s ,  a n d  a l t h o u g h  i t  r e s e r v e s  t w o  b a c k p l a n e  s i g n a l
l i n e s  f o r  u s e  b y  t h a t  b u s ,  t h e  VMSbus p r o t o c o l  i s  c o m p l e t e l y
i n d e p e n d e n t  o f  t h e  1 0 1 4 . )

SLAVE

A f u n c t i o n a l  m o d u l e  t h a t  d e t e c t s  D T B  c y c l e s  i n i t i a t e d  b y  a
MASTER a n d ,  w h e n  t h o s e  c y c l e s  s p e c i f y  t h e i r  p a r t i c i p a t i o n ,
t r a n s f e r s  d a t a  b e t w e e n  i t s e l f  a n d  t h e  MASTER.

SLOT

A p o s i t i o n  w h e r e
b a c k p l a n e .  I f  t h e
b a c k p l a n e  ( o r  a
p r o v i d e s  a  p a i r  o f
a J l  b a c k p l a n e ,
c o n n e c t o r .

SUBRACK

a b o a r d  c a n  b e  i n s e r t e d  i n t o  a  1 0 1 4
1014 s y s t e m  h a s  b o t h  a  J l  a n d  a  J 2

c o m b i n a t i o n  J 1 / J 2  b a c k p l a n e )  e a c h  s l o t
96- p i n  c o n n e c t o r s .  I f  t h e  s y s t e m  h a s  o n l y
t h e n  e a c h  s l o t  p r o v i d e s  a  s i n g l e  9 6 - p i n

A r i g i d  f r a m e w o r k  t h a t  p r o v i d e s  m e c h a n i c a l  s u p p o r t  f o r  b o a r d s
i n s e r t e d  i n t o  t h e  b a c k p l a n e ,  e n s u r i n g  t h a t  t h e  c o n n e c t o r s
mate p r o p e r l y  a n d  t h a t  a d j a c e n t  b o a r d s  d o  n o t  m a k e  c o n t a c t
w i t h  e a c h  o t h e r .  I t  a l s o  g u i d e s  t h e  c o o l i n g  a i r f l o w  t h r o u g h
t h e  s y s t e m ,  a n d  e n s u r e s  t h a t  i n s e r t e d  b o a r d s  d o  n o t  d i s e n g a g e
t h e m s e l v e s  f r o m  t h e  b a c k p l a n e  d u e  t o  v i b r a t i o n  o r  s h o c k .

SYSTEM CLOCK DRIVER

A f u n c t i o n a l  m o d u l e  t h a t  p r o v i d e s  a  1 6  MHz t i m i n g  s i g n a l  o n
t h e  U T I L I T Y  BUS.

SYSTEM CONTROLLER BOARD

A b o a r d  w h i c h  r e s i d e s  i n  s l o t  1  o f  a  1 0 1 4  'backp lane  a n d  h a s  a
SYSTEM C L O C K  D R I V E R ,  a  D T B  A R B I T E R ,  a n  I A C K  DAISY CHAIN
DRIVER, a n d  a  BUS T I M E R .  S o m e  a l s o  h a v e  a  S E R I A L  CLOCK
DRIVER, a  POWER MONITOR o r  b o t h .
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INTERRUPT HANDLER

A f u n c t i o n a l  m o d u l e  t h a t  d e t e c t s  i n t e r r u p t  r e q u e s t s  g e n e r a t e d
by  INTERRUPTERS a n d  r e s p o n d s  t o  t h o s e  r e q u e s t s  b y  a s k i n g  f o r
STATUS/ID i n f o r m a t i o n .

LOCATION MONITOR

A f u n c t i o n a l  m o d u l e  t h a t  m o n i t o r s  d a t a  t r a n s f e r s  o v e r  t h e  DTB
i n  o r d e r  t o  d e t e c t  a c c e s s e s  t o  t h e  l o c a t i o n s  i t  h a s  b e e n
a s s i g n e d  t o  w a t c h .  W h e n  a n  a c c e s s  o c c u r s  t o  o n e  o f  t h e s e
a s s i g n e d  l o c a t i o n s ,  t h e  L O C AT I O N  M O N I T O R  g e n e r a t e s  a n
on- b o a r d  s i g n a l .

MASTER

A f u n c t i o n a l  m o d u l e  t h a t  i n i t i a t e s  D T B  c y c l e s  i n  o r d e r  t o
t r a n s f e r  d a t a  b e t w e e n  i t s e l f  a n d  a  SLAVE m o d u l e .

OBO

A SLAVE t h a t  s e n d s  a n d  r e c e i v e s  d a t a  8  b i t s  a t  a  t i m e  o v e r
D00- D 0 7 .

POWER MONITOR MODULE

A f u n c t i o n a l  m o d u l e  t h a t  m o n i t o r s  t h e  s t a t u s  o f  t h e  p r i m a r y
power s o u r c e  t o  t h e  1 0 1 4  s y s t e m  a n d  s i g n a l s  w h e n  t h a t  p o w e r
has s t r a y e d  o u t s i d e  t h e  l i m i t s  r e q u i r e d  f o r  r e l i a b l e  s y s t e m
o p e r a t i o n .  S i n c e  m o s t  s y s t e m s  a r e  p o w e r e d  b y  a n  A C  s o u r c e ,
t h e  p o w e r  m o n i t o r  i s  t y p i c a l l y  d e s i g n e d  t o  d e t e c t  d r o p - o u t  o r
b rown- o u t  c o n d i t i o n s  o n  AC l i n e s .

READ CYCLE

A DTB c y c l e  u s e d  t o  t r a n s f e r  1 ,  2 ,  o r  4  b y t e s  f r o m  a  SLAVE t o
a MASTER. T h e  c y c l e  b e g i n s  w h e n  t h e  M A S T E R  b r o a d c a s t s
a d d r e s s  a n d  a n  a d d r e s s  m o d i f i e r .  E a c h  SLAVE c a p t u r e s  t h i s
a d d r e s s  a n d  a d d r e s s  m o d i f i e r ,  a n d  c h e c k s  t o  s e e  i f  i t  i s
r e s p o n d  t o  t h e  c y c l e .  I f  s o ,  i t  r e t r i e v e s  t h e  d a t a  f r o m  i t s
i n t e r n a l  s t o r a g e ,  p l a c e s  i t  o n  t h e  d a t a  b u s ,  a n d  a c k n o w l e d g e s
t h e  t r a n s f e r .  T h e n  t h e  MASTER t e r m i n a t e s  t h e  c y c l e .

READ-MODIFY-WRITE CYCLE

A DTB c y c l e  t h a t  i s  u s e d  t o  b o t h  r e a d  f r o m ,  a n d  w r i t e  t o  a
SLAVE l o c a t i o n  w i t h o u t  p e r m i t t i n g  a n y  o t h e r  M A S T E R  t o  a c c e s s
t h a t  l o c a t i o n .  T h i s  c y c l e  i s  m o s t  u s e f u l  i n  m u l t i p r o c e s s i n g
sys tems  w h e r e  c e r t a i n  memory  l o c a t i o n s  a r e  u s e d  t o  c o n t r o l
a c c e s s  t o  c e r t a i n  s y s t e m s  r e s o u r c e s .  ( F o r  e x a m p l e ,  s e m a p h o r e
l o c a t i o n s . )
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DATA TRANSFER B U S

One o f  t h e  f o u r  b u s e s  p r o v i d e d  b y  t h e  1 0 1 4  b a c k p l a n e .  T h e
DATA T R A N S F E R  B U S  a l l o w s  M A S T E R S  t o  d i r e c t  t h e  t r a n s f e r  o f
b i n a r y  d a t a  b e t w e e n  t h e m s e l v e s  a n d  S L AV E S .  ( D A T A  T R A N S F E R B U S
i s  o f t e n  a b b r e v i a t e d  t o  D T B ) .

DATA TRANSFER B U S  C Y C L E

A s e q u e n c e  o f  l e v e l  t r a n s i t i o n s  o n  t h e  s i g n a l  l i n e s  o f  t h e
DTB t h a t  r e s u l t  i n  t h e  t r a n s f e r  o f  a n  a d d r e s s  o r  a n  a d d r e s s
a n d  d a t a  b e t w e e n  a  MASTER a n d  a  S L AV E .  T h e r e  a r e  s e v e n  t y p e s
o f  d a t a  t r a n s f e r  b u s  c y c l e s .

DTB

An a c r o n y m  f o r  D A T A  TRANSFER B U S .

FUNCTIONAL MODULE

A c o l l e c t i o n  o f  e l e c t r o n i c  c i r c u i t r y  t h a t  r e s i d e s  o n  o n e  1 0 1 4
b o a r d  a n d  w o r k s  t o g e t h e r  t o  a c c o m p l i s h  a  t a s k .

IACK D A I S Y  C H A I N  D R I V E R

A f u n c t i o n a l  m o d u l e  w h i c h  a c t i v a t e s  t h e  i n t e r r u p t  a c k n o w l e d g e
d a i s y  c h a i n  w h e n e v e r  a n  I N T E R R U P T  H A N D L E R  a c k n o w l e d g e s  a n
i n t e r r u p t  r e q u e s t .  T h i s  d a i s y  c h a i n  e n s u r e s  t h a t  o n l y  o n e
INTERRUPTER w i l l  r e s p o n d  w i t h  i t s  S T A T U S / I D  w h e n  m o r e  t h a n
o n e  h a s  g e n e r a t e d  a n  i n t e r r u p t  r e q u e s t .

INTERRUPT ACKNOWLEDGE C Y C L E

A D T B  c y c l e ,  i n i t i a t e d  b y  a n  I N T E R R U P T  H A N D L E R  t h a t  r e a d s  a
" S TAT U S / I D "  f r o m  a n  I N T E R R U P T E R .  A n  I N T E R R U P T  H A N D L E R
g e n e r a t e s  t h i s  c y c l e  w h e n  i t  d e t e c t s  a n  i n t e r r u p t  r e q u e s t
f r o m  a n  I N T E R R U P T E R  a n d  i t  h a s  c o n t r o l  o f  t h e  D T B .

INTERRUPT B U S

One o f  t h e  f o u r  b u s e s  p r o v i d e d  b y  t h e  1 0 1 4  b a c k p l a n e .  T h e
INTERRUPT B U S  a l l o w s  I N T E R R U P T E R  m o d u l e s  t o  s e n d  i n t e r r u p t
r e q u e s t s  t o  I N T E R R U P T  H A N D L E R  m o d u l e s .

INTERRUPTER

A f u n c t i o n a l  m o d u l e  t h a t  g e n e r a t e s  a n  i n t e r r u p t  r e q u e s t  o n
t h e  I N T E R R U P T  B U S  a n d  t h e n  p r o v i d e s  S TAT U S , '  ID i n f o r m a t o n .
when  t h e  I N T E R R U P T  HANDLER r e q u e s t s  i t .
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BUS T IMER

A f u n c t i o n a l  m o d u l e  t h a t  m e a s u r e s  h o w  l o n g  e a c h  d a t a  t r a n s f e r
t a k e s  o n  t h e  D T B ,  a n d  t e r m i n a t e s  t h e  DTB c y c l e  i f  a  t r a n s f e r
t a k e s  t o o  l o n g .  I f  t h e  MASTER t r i e s  t o  t r a n s f e r  d a t a  t o  o r
f r o m  a  n o n e x i s t e n t  S L A V E  l o c a t i o n ,  i t  m i g h t  w a i t  f o r e v e r .
The BUS T I M E R  p r e v e n t s  t h i s  b y  t e r m i n a t i n g  t h e  c y c l e .

D08(0)

A SLAVE t h a t  s e n d s  a n d  r e c e i v e s  d a t a  8  b i t s  a t  a  t i m e  o v e r
D00- D 0 7 ,  o r  a n  INTERRUPT H A N D L E R  t h a t  r e c e i v e s  8  b i t  STATUS
/ I D s  o v e r  D 0 0 - D 0 7 ,  o r  a n  INTERRUPTER t h a t  s e n d s  8  b i t
STATUS/ IDs o v e r  D 0 0 - D 0 7 .

D08(E0)

A MASTER t h a t  s e n d s  o r  r e c e i v e s  d a t a  8  b i t s  a t  a  t i m e  o v e r
e i t h e r  D 0 0 - D 0 7  o r  D 0 8 - D 1 5 ,  o r  A  S L A V E  t h a t  s e n d s  a n d
r e c e i v e s  d a t a  8  b i t s  a t  a  t i m e  o v e r  e i t h e r  D 0 0 - D 0 7  o r
D08- D 1 5 ,  o r  a n  I N T E R R U P T  H A N D L E R  t h a t  r e c e i v e s  8  b i t
STATUS/IDs o v e r  D 0 0 - D 0 7 ,  o r  a n  INTERRUPTER t h a t  s e n d s  8  b i t
STATUS/ IDs o v e r  D 0 0 - D 0 7 .

D16

A MASTER t h a t  s e n d s  a n d  r e c e i v e s  d a t a  1 6  b i t s  a t  a  t i m e  o v e r
D00- D 1 5 ,  o r  A  SLAVE t h a t  s e n d s  a n d  r e c e i v e s  d a t a  1 6  b i t s  a t
a t i m e  o v e r  D 0 0 - D 1 5 ,  o r  a n  INTERRUPT HANDLER t h a t  r e c e i v e s  1 6
b i t  S TAT U S / I D s  o v e r  D 0 0 - D 1 5 ,  o r  a n  INTERRUPTER t h a t  s e n d s  1 6
b i t  S TAT U S / I D s  o v e r  D 0 0 - D 1 5 .

D32

A MASTER t h a t  s e n d s  a n d  r e c e i v e s  d a t a  3 2  b i t s  a t  a  t i m e  o v e r
D00- D 3 1 ,  o r  A  SLAVE t h a t  s e n d s  a n d  r e c e i v e s  d a t a  3 2  b i t s  a t
a t i m e  o v e r  D 0 0 - D 3 1 ,  o r  a n  INTERRUPT HANDLER t h a t  r e c e i v e s  3 2
b i t  S TAT U S / I D s  o v e r  D 0 0 - D 3 1 ,  o r  a n  INTERRUPTER t h a t  s e n d s  3 2
b i t  S TAT U S / I D s  o v e r  D 0 0 - D 3 1 .

DAISY CHAIN

A s p e c i a l  t y p e  o f  1 0 1 4  s i g n a l  l i n e  t h a t  i s  u s e d  t o  p r o p a g a t e
a s i g n a l  l e v e l  f r o m  b o a r d  t o  b o a r d ,  s t a r t i n g  w i t h  t h e  f i r s t
s l o t  a n d  e n d i n g  w i t h  t h e  l a s t  s l o t .  T h e r e  a r e  f o u r  b u s  g r a n t
d a i s y  c h a i n s  a n d  o n e  i n t e r r u p t  a c k n o w l e d g e  d a i s y  c h a i n  o n  t h e
1014.
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BACKPLANE ( 1 0 1 4 )

A p r i n t e d  c i r c u i t  ( P C )  b o a r d  w i t h  9 6 - p i n  c o n n e c t o r s  a n d
s i g n a l  p a t h s  t h a t  b u s  t h e  c o n n e c t o r  p i n s .  S o m e  1 0 1 4  s y s t e m s
have  a  s i n g l e  PC  b o a r d ,  c a l l e d  t h e  J l  b a c k p l a n e .  I t  p r o v i d e s
t h e  s i g n a l  p a t h s  n e e d e d  f o r  b a s i c  o p e r a t i o n .  O t h e r  1 0 1 4
s y s t e m s  a l s o  h a v e  a n  o p t i o n a l  s e c o n d  P C  b o a r d  c a l l e d  a  J 2
b a c k p l a n e .  I t  p r o v i d e s  t h e  a d d i t i o n a l  9 6 - p i n  c o n n e c t o r s  a n d
s i g n a l  p a t h s  n e e d e d  f o r  w i d e r  d a t a  a n d  a d d r e s s  t r a n s f e r s .
A d d i t i o n a l  s y s t e m s  h a v e  a  s i n g l e  PC b o a r d  w h i c h  p r o v i d e s  t h e
s i g n a l  c o n d u c t o r s  a n d  c o n n e c t o r s  o f  b o t h  t h e  J l  a n d  J 2
b a c k p l a n e s .

BACKPLANE INTERFACE LOGIC

S p e c i a l  i n t e r f a c e  l o g i c  t h a t  t a k e s  i n t o  a c c o u n t  t h e
c h a r a c t e r i s t i c s  o f  t h e  b a c k p l a n e :  i t s  s i g n a l  l i n e  i m p e d a n c e ,
p r o p a g a t i o n  t i m e ,  t e r m i n a t i o n  v a l u e s ,  e t c .  T h e  1 0 1 4
s p e c i f i c a t i o n  p r e s c r i b e s  c e r t a i n  r u l e s  f o r  t h e  d e s i g n  o f  t h i s
l o g i c  b a s e d  o n  t h e  m a x i m u m  l e n g t h  o f  t h e  b a c k p l a n e  a n d  i t s
maximum n u m b e r  o f  b o a r d  s l o t s .

BLOCK READ CYCLE

A DTB c y c l e  u s e d  t o  t r a n s f e r  a  b l o c k  o f  1  t o  2 5 6  b y t e s  f r o m  a
SLAVE t o  a  MASTER. T h i s  t r a n s f e r  i s  d o n e  u s i n g  a  s t r i n g  o f
1 ,  2 ,  o r  4  b y t e  d a t a  t r a n s f e r s .  O n c e  t h e  b l o c k  t r a n s f e r  i s
s t a r t e d ,  t h e  MASTER d o e s  n o t  r e l e a s e  t h e  DTB u n t i l  a l l  o f  t h e
b y t e s  h a v e  b e e n  t r a n s f e r r e d .  I t  d i f f e r s  f r o m  a  s t r i n g  o f
r e a d  c y c l e s  i n  t h a t  t h e  MASTER b r o a d c a s t s  o n l y  o n e  a d d r e s s
and a d d r e s s  m o d i f i e r  ( a t  t h e  b e g i n n i n g  o f  t h e  c y c l e ) .  T h e n
t h e  SLAVE i n c r e m e n t s  t h i s  a d d r e s s  o n  e a c h  t r a n s f e r  s o  t h a t
t h e  d a t a  f o r  t h e  n e x t  c y c l e  i s  r e t r i e v e d  f r o m  t h e  n e x t  h i g h e r
l o c a t i o n .

BLOCK WRITE CYCLE

A DTB c y c l e  u s e d  t o  t r a n s f e r  a  b l o c k  o f  1  t o  2 5 6  b y t e s  f r o m  a
MASTER t o  a  SLAVE.  T h e  b l o c k  w r i t e  c y c l e  i s  v e r y  s i m i l a r  t o
t h e  b l o c k  r e a d  c y c l e .  I t  u s e s  a  s t r i n g  o f  1 ,  2 ,  o r  4  b y t e
d a t a  t r a n s f e r s  a n d  t h e  MASTER d o e s  n o t  r e l e a s e  t h e  DTB u n t i l
a l l  o f  t h e  b y t e s  h a v e  b e e n  t r a n s f e r r e d .  I t  d i f f e r s  f r o m  a
s t r i n g  o f  w r i t e  c y c l e s  i n  t h a t  t h e  MASTER b r o a d c a s t s  o n l y  o n e
a d d r e s s  a n d  a d d r e s s  m o d i f i e r  ( a t  t h e  b e g i n n i n g  o f  t h e  c y c l e ) .
Then t h e  S L A V E  i n c r e m e n t s  t h i s  a d d r e s s  o n  e a c h  t r a n s f e r  s o
t h a t  t h e  n e x t  t r a n s f e r  i s  s t o r e d  o n  t h e  n e x t  h i g h e r  l o c a t i o n .

BOARD

A p r i n t e d  c i r c u i t  ( P C )  b o a r d ,  i t s  c o l l e c t i o n  o r  e l e c t r o n i c
c o m p o n e n t s ,  a n d  e i t h e r  o n e  o r  t w o  9 6 - p i n  c o n n e c t o r s  t h a t  c a n
be p l u g g e d  i n t o  1 0 1 4  b a c k p l a n e  c o n n e c t o r s .
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APPENDIX G

GLOSSARY OF VME/1014  TERMS

A16

A t y p e  o f  m o d u l e  t h a t  p r o v i d e s  o r  d e c o d e s  a n  a d d r e s s  o n
a d d r e s s  l i n e  A 0 1  t h r o u g h  A 1 5 .

A24

A t y p e  o f  m o d u l e  t h a t  p r o v i d e s  o r  d e c o d e s  a n  a d d r e s s  o n
a d d r e s s  l i n e s  A 0 1  t h r o u g h  A 2 3 .

A32
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ADDRESS-ONLY CYCLE (ADO)

A DTB c y c l e  t h a t  c o n s i s t s  o f  a n  a d d r e s s  b r o a d c a s t ,  b u t  n o
d a t a  t r a n s f e r .  S L A V E S  d o  n o t  a c k n o w l e d g e  ADDRESS-ONLY c y c l e s
and MASTERS t e r m i n a t e  t h e  c y c l e  w i t h o u t  w a i t i n g  f o r  a n
a c k n o w l e d g m e n t .

ARBITER

A f u n c t i o n a l  m o d u l e  t h a t  a c c e p t s  b u s  r e q u e s t s  f r o m  REQUESTOR
modu les  a n d  g r a n t s  c o n t r o l  o f  t h e  DTB t o  o n e  REQUESTOR a t  a
t i m e .

ARBITRATION

The p r o c e s s  o f  a s s i g n i n g  c o n t r o l  o f  t h e  DTB t o  a  REQUESTOR.

ARBITRATION BUS

One o f  t h e  f o u r  b u s e s  p r o v i d e d  b y  t h e  1 0 1 4  b a c k p l a n e .  T h i s
bus a l l o w s  a n  ARBITER m o d u l e  a n d  s e v e r a l  REQUESTOR m o d u l e s  t o
c o o r d i n a t e  u s e  o f  t h e  DTB .

ARBITRATION CYCLE

An A R B I T R AT I O N  C Y C L E  b e g i n s  w h e n  t h e  ARBITER s e n s e s  a  b u s
r e q u e s t .  T h e  ARBITER g r a n t s  t h e  b u s  t o  a  REQUESTOR, w h i c h
s i g n a l s  t h a t  t h e  DTB i s  b u s y .  T h e  REQUESTOR t e r m i n a t e s  t h e
c y c l e  b y  t a k i n g  a w a y  t h e  b u s  b u s y  s i g n a l  w h i c h  c a u s e s  t h e
ARBITER t o  s a m p l e  t h e  b u s  r e q u e s t s  a g a i n .
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S P E C I F I C AT I O N S  ( c o n t ' d )

AM- D e c o d i n g :

E i g h t  D I P - S w i t c h  s e l e c t a b l e  A M - C o d e s

B a t t e r y  B a c k u p

FRONTPANEL S w i t c h e s  /  L E D s

VME s w i t c h
WRITE P R O T E C T s w i t c h
WRITE P R O T E C T L E D
RUN/LOCAL L E D
ERROR L E D
ACCESS L E D

P o w e r  R e q u i r e m e n t s :

+ 5 V  7 . 6 A  ( m a x .  r e f r e s h  p e a k )
+5V  4 . 5 A  ( a v e r a g e  m a x . )
+5V  3 . 8 A  ( a v e r a g e  t y p . )
+ 5 V  1 . 9 A  ( b a t t e r y  b a c k u p  t y p . )

T e m p e r a t u r e s :

0 t o  + 5 0  d e g r e e s  C  ( o p e r a t i n g )
- 5 5  t o  + 8 5  d e g r e e s  C  ( s t o r a g e )

R e l a t i v e  H u m i d i t y :

0 - 9 5 %  ( n o n  c o n d e n s i n g )

D i m e n s i o n s :

D o u b l e  E u r o c a r d
233  *  1 6 0 m m  ( 9 . 2  *  6 . 3  i n . )

A - 2



APPENDIX A

C a p a c i t y :

DRAM- 8 A 2 M b y t e s
DRAM- 8 B  4 M b y t e s
DRAM-8C 8 M b y t e s
DRAM- 8 D  1 6 M b y t e s
DRAM- 8 E  3 2 M b y t e s

O r g a n i z a t i o n :

36 b i t  i n t e r n a l l y  i n c l u d i n g  4  p a r i t y  b i t s
p e r  b a n k

D a t a  T r a n s f e r  Modes:

A32 :  D 3 2 ,  D 1 6 ,  D 8 ,  A D O ,  U A T,  RMW
A24 :  D 3 2 ,  D 1 6 ,  D 8 ,  A D O ,  U A T,  RMW

A c c e s s  T i m e s :

W r i t e :  8 0 n s  ( a v e r a g e  t y p . )  w i t h  a n d
w i t h o u t  p a r i t y  c h e c k

Read: 2 3 0 n s  ( a v e r a g e  t y p . )  w i t h  a n d
w i t h o u t  p a r i t y  c h e c k

R e f r e s h :

Common R e f r e s h :  I n t e r l e a v e  e v e r y  1 5 u s

Shared R e f r e s h :  I n t e r l e a v e  e v e r y  7 . 5 u s
( o n l y  DRAM-8A/C /E)

Address D e c o d i n g :

HEX- S w i t c h  s e l e c t a b l e  s t a r t - a d d r e s s  i n
i n c r e m e n t s  o f  1  M b y t e

SPECIFICATION OF THE SYS68K/DRAM-8X

A-1
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6. P R E PA R AT I O N  FOR USE

a) P l e a s e  r e a d  t h e  c o m p l e t e  m a n u a l  f o r  c o r r e c t  b o a r d
h a n d l i n g .

b)  M a k e  a n  o p t i c a l  c h e c k  o f  t h e  b o a r d  a n d  t h e  c o m p o n e n t s
f o r  p o s s i b l e  d a m a g e s  p r i o r  t o  m o u n t i n g  t h e  b o a r d .

c )  U s e  a d e q u a t e  e l e c t r i c a l  o u t l e t s  f o r  c h e c k i n g .

d)  U s e  a d e q u a t e  e q u i p m e n t  f o r  e l e c t r i c a l  c h e c k i n g .

e) U s e  a  p o w e r  s u p p l y  w i t h  s u f f i c i e n t  d r i v e  c a p a c i t y
w i t h i n  t h e  I E E E 1 0 1 4 *  S t a n d a r d  t o l e r a n c e s .

f )  T o  i n i t i a l i z e  t h e  D R A M - 8 x  b a n k s ,  a n  i n i t i a l i z a t i o n
r o u t i n e  h a s  t o  b e  i n s t a l l e d  b e f o r e  r e a d i n g  f r o m  t h e
b o a r d .

The f o l l o w i n g  p r o g r a m  e x a m p l e  ( s u b r o u t i n e )  i n  6 8 0 x x  a s s e m b l e r
i s  u s e f u l  f o r  i n i t i a l i z a t i o n :

STARTADR =  f i r s t  o n - b o a r d  b a n k  a d d r e s s
ENDADR =  l a s t  o n - b o a r d  b a n k  a d d r e s s

START L E A . L  S TA RTA D R , A O
LEA.L E N D A D R , A 1

LOOP M O V E . W  # 0 , ( A 0 ) +
CMPA.L A l , A 0
B LT. S  L O O P
RTS

6 - 1



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

B r i d g e No b a t t e r y
b a c k u p

W i t h  b a t t e r y
b a c k u p

1 2 3 1 2 3

b15 0 - 0 0 o 0 - - 0

1 2 3 1 2 3

b16 0 - - 0 0 o 0 - - 0

1 2 3 1 2 3

b17 0 - - 0 0 o 0 - - 0

1 2 3 1 2 3

b18 0 - - 0 0 o 0 - - 0

Ta b l e  5 - 5 :  C o n n e c t i o n  o f  t h e  P o w e r  S u p p l y  S o l d e r  b r i d g e s

CAUTION: 1 )  I f  y o u  u s e  t h i s  o p t i o n  a l l  p o w e r  e n t r i e s
mus t  b e  c o n n e c t e d .

2) A v o i d  c o n n e c t i o n  m i s m a t c h  b e t w e e n  t h e
d i f f e r e n t  p o w e r  s u p p l i e s .

3) E n s u r e  t h a t  t h e r e  i s  n o  c o n f l i c t  w i t h  a
s e c o n d a r y  b u s  ( f o r  e x a m p l e  V S B )  i f  y o u  u s e
t h e  b a t t e r y  b a c k u p .

Pe r  d e f a u l t  ( n o  b a t t e r y  b a c k u p )  p i n s  1  a n d  2  o f  b r i d g e s  b 1 5 ,
b 1 6 ,  b 1 7 ,  b 1 8  a r e  s h o r t e n e d  b y  s o l d e r  b r i d g e s .

5 - 1 2



5 . 4  B a t t e r y  Backup  Power  S o l d e r  B r i d g e s  ( b 1 5  -  b 1 8 )

VMEbus
l i n e
name

l o c a t e d  a t
c o n n e c t o r /
row- p i n

l o c a t e d
b r i d g e / p i n

+5VSTDBY

- - -

- - -

- - -

P l / b 3 1

P2 /a30

P2 /a31

P 2 / a 3 2

b 1 8 / 3

b 1 5 / 3

b 1 6 / 3

b 1 7 / 3

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

The s o l d e r  b r i d g e s  a r e  c o n n e c t e d  b y  d e f a u l t  f o r  b o a r d  u s a g e
p r o v i d e d  t h a t  n o r m a l  s y s t e m  p o w e r  c o n d i t i o n s  e x i s t .  T o
i n s t a l l  t h e  b a t t e r y  b a c k u p  o p t i o n ,  t h e  c o n n e c t i o n  b e t w e e n
p i n  1  t o  p i n  2  o f  t h e  s o l d e r b r i d g e s  b 1 5 ,  b 1 6 ,  b 1 7 ,  b 1 8  m u s t
be o p e n e d .

I n  o r d e r  t o  c o n n e c t  t h e  b a t t e r y  b a c k u p  p o w e r ,  c l o s e  t h e
s o l d e r  b r i d g e s  b e t w e e n  p i n  2  a n d  p i n  3  o f  b 1 5  t o  b 1 8  a n d
e n s u r e  b a c k u p  p o w e r  i s  s u p p l i e d  t o  t h e  VME b a c k p l a n e  a t  t h e
a s s i g n e d  p i n s  ( T a b l e  5 - 4 ) .

The f o l l o w i n g  t a b l e  s h o w s  t h e  c o n n e c t i o n  o f  t h e  V M E b u s  l i n e s
t o  t h e  p i n s  o f  t h e  b r i d g e s :

Ta b l e  5 - 4 :  B a t t e r y  Backup  Power  P i n s

F i g u r e  5 - 5  s h o w s  t h e  l o c a t i o n  o f  s o l d e r  b r i d g e s  b 1 5  -  b 1 8 .

5 - 11
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5 .3  J u m p e r  S e t t i n g s

Jumper (B20 o r 821) Modu le - T r a n s i t i o n - V o l t a g e

IN 4 . 6 V
OUT 4 . 8 V

T h e r e  a r e  o n l y  t h r e e  o r  f o u r  j u m p e r s  o n  t h e  b o a r d  ( B 2 0 ,  B 2 1 ,  B 2 2 ,
B23) d e p e n d i n g  o n  t h e  b o a r d  t y p e .  T h e y  a r e  u s e d  t o  a d j u s t  t h e  r e s e t
v o l t a g e  l e v e l  o f  t h e  t w o  FORCE R e s e t  M o d u l e s  ( J 2 9 ,  J 6 0 ) ,  t o  d i s a b l e
t h e  b y t e  p a r i t y  e r r o r  d e t e c t i o n  a n d  t o  e n a b l e  t h e  s h a r e d  r e f r e s h  ( t h e
l a s t  f u n c t i o n  o n l y  f o r  D R A M - 8 A / C / E ) .

5 . 3 1  P o w e r  Down R e s e t  Jumpers  ( B 2 0 , B 2 1 )

These J u m p e r s  a r e  u s e d  t o  a d j u s t  t h e  t r a n s i t i o n  v o l t a g e  o f  t h e  r e s e t
m o d u l e s .  T h e  b a t t e r y  b a c k u p  g u a r d i n g  m o d u l e  J 6 0  ( w i t h  j u m p e r  8 2 1 )
o v e r r i d e s  t h e  s y s t e m  p o w e r  r e s e t  m o d u l e  J 2 9  ( w i t h  j u m p e r  B 2 0 ) .  T h e
f o l l o w i n g  t a b l e  s h o w s  t h e  r e s e t  v o l t a g e  o f  t h e  p o w e r  d o w n  m o d u l e s .

Ta b l e  5 - 3 :  R e s e t  V o l t a g e

The j u m p e r s  a r e  l o c a t e d  b e t w e e n  t h e  c o n n e c t o r s  P 1  a n d  P 2 .

Per  D e f a u l t  B 2 0  a n d  B 2 1  a r e  o p e n .

F i g u r e  5 - 4  s h o w s  t h e  l o c a t i o n  o f  j u m p e r s  B 2 0 ,  a n d  B 2 1 .

5 .32  P a r i t y  C h e c k  D i s a b l e  Jumper  ( B 2 2 )

T h i s  J u m p e r  i s  u s e d  t o  d i s a b l e  t h e  b y t e  p a r i t y  c h e c k  i f  i t  i s  p l u g g e d
i n .  I n  t h i s  c a s e  t h e  a c t i v a t i o n  o f  t h e  e r r o r  LED a n d  t h e  BERR* s i g n a l
i s  d i s a b l e d  ( s e e  3 . 7 ) .

The P a r i t y  C h e c k  i s  e n a b l e d  p e r  d e f a u l t .

F i g u r e  5 - 4  s h o w s  t h e  l o c a t i o n  o f  j u m p e r  B 2 2 .

5 .33  S h a r e d  R e f r e s h  Jumper  ( B 2 3 / O n l y  DRAM-8A/C/E)

T h i s  J u m p e r  e x i s t s  o n l y  f o r  D R A M - 8 A / C / E .  I t  i s  u s e d  t o  d o u b l e  t h e
r e f r e s h  r a t e  a n d  s h a r e  t h e  r e f r e s h  f o r  t h e  t w o  p h y s i c a l  RAM B a n k s ,  s o
t h a t  o n e  B a n k  i s  r e f r e s h e d  a f t e r  t h e  o t h e r .  T h i s  o p t i o n  r e d u c e s  t h e
r e f r e s h  p o w e r  p e a k  a n d  i s  u s e f u l  f o r  t h e  named  b o a r d s  e s p e c i a l l y  i n
c o m b i n a t i o n  w i t h  t h e  b a t t e r y  b a c k u p  o p t i o n .  I t  i s  a c t i v a t e d  i f  t h e
j u m p e r  i s  o p e n .

The s h a r e d  r e f r e s h  i s  d i s a b l e d  p e r  d e f a u l t .

F i g u r e  5 - 4  s h o w s  t h e  l o c a t i o n  o f  j u m p e r  B 2 3 .
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T h i s  p a g e  w a s  i n t e n t i o n a l l y  l e f t  b l a n k
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F i g u r e  5 - 3 :  D e f a u l t  S e t t i n g s  f o r  R o t a r y  a n d  D I P  S w i t c h

The D e f a u l t  S w i t c h  S e t t i n g  c o n s i s t s  o f :

S t a r t  A d d r e s s :  $ 0 0 1 0 0 0 0 0

E n a b l e d  AM- C o d e s :  $ 0 9 ,  $ O A ,  $ O D ,  $ O E

Obse rve  t h e  d i a g r a m  b e l o w :

S W 1 SW2 SW3 SW4

IN

Li LI LI LL
1 2  3  4

Li L
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5 . 2 . 2  R o t a r y  S w i t c h e s  ( F o r  A d d r e s s  S e l e c t i o n )

SWITCH SELECTED ADDRESS
L I N E S

STRUCTURE O F  T H E
HEX-ADDRESS NUMBERS

SW3

SW2

SW1

A 3 1 . . A 2 8

A 2 7 . . A 2 4

A 2 3 . . A 2 0

$ s x x x x x x x

$ x s x x x x x x

$ x x s x x x x x

x :
s :

HEX d i g i t ,  d o n ' t  c a r e
D e f i n e s  t h e  p o s i t i o n  o f
n u m b e r

t h e  H E X - d i g i t  i n  t h e  H E X -

T h e  s w i t c h e s  S l ,  S 2  a n d  S 3  a r e  u s e d  t o  s e l e c t  t h e  b o a r d  s t a r t
a d d r e s s .  T h e  s w i t c h e s  d i s p l a y  a  H E X  n u m b e r .  T h i s  n u m b e r
r e p r e s e n t s  a  H E X  d i g i t .

T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  V M E b u s  a d d r e s s  l i n e s  w h i c h  a r e
s e l e c t e d  b y  t h e  d i f f e r e n t  r o t a r y  s w i t c h e s .

T a b l e  5 - 2 :  A d d r e s s  L i n e  S e l e c t i o n

The V M E b u s  a d d r e s s  l i n e s  w h i c h  a r e  s e l e c t e d  b y  a  r o t a r y
s w i t c h  a r e  p r i n t e d  o n  t h e  b a c k  s i d e  o f  t h e  P C B  a t  t h e
l o c a t i o n  o f  t h e  s w i t c h .

The  l o c a t i o n  o f  t h e  R o t a r y  S w i t c h e s  a r e  s h o w n  i n  F i g u r e  5 - 2 .

E x a m p l e s :

F o r  t h e  s w i t c h  p o s i t i o n

SW3 : =  0 ;
SW2 : =  0 ;
SW1 : =  1 ;

f o l l o w s  t h e
S t a r t  A d d r e s s :  $ 0 0 1 0 0 0 0 0

T h e  s w i t c h  p o s i t i o n

SW3 : =  F ;
SW2 : =  E ;
SW1 : =  0 ;

d e f i n e s  t h e
S t a r t  A d d r e s s :  $ F E 0 0 0 0 0 0
( f o r  A 3 2  a d d r e s s  r a n g e )
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5 . 2  O n b o a r d  S w i t c h e s

HEX-Code
AM-CODE
543210 FUNCTION

AM-CODE ENABLE
SWITCH-POSIT ION DEFAULT

3E HHHHHL S t a n d a r d  S u p e r v i s o r y SW4-1 O N OFF
P r o g r a m  A c c e s s

3D HHHHLH S t a n d a r d  S u p e r v i s o r y SW4-2 ON OFF
D a t a  A c c e s s

3A HHHLHL S t a n d a r d  N o n - P r i v i l e g e d SW4-3 ON OFF
Prog ram A c c e s s

39 HHHLLH S t a n d a r d  N o n - P r i v i l e g e d SW4-4 ON OFF
D a t a  A c c e s s

OE LLHHHL E x t e n d e d  S u p e r v i s o r y SW4-5 O N ON
Prog ram A c c e s s

OD LLHHLH E x t e n d e d  S u p e r v i s o r y SW4-6 ON ON
D a t a  A c c e s s

OA LLHLHL E x t e n d e d  N o n - P r i v i l e g e d SW4-7 ON ON
Prog ram A c c e s s

09 LLHLLH E x t e n d e d  N o n - P r i v i l e g e d SW4-8 ON ON
D a t a  A c c e s s

A l l  o n b o a r d  s w i t c h e s  ( S 1 , S 2 , S 3 , S 4 )  a r e  p l a c e d  o n  t h e  u p p e r
c o r n e r  o n  t h e  f r o n t  p a n e l  s i d e  o f  t h e  b o a r d .  T h e  f i g u r e  o n
page 5 - 6  s h o w s  t h e  d e f a u l t  s w i t c h  s e t t i n g .

5 . 2 . 1  D i p  S w i t c h  ( F o r  AM Code S e l e c t i o n )

DIP S w i t c h  S 4  i s  u s e d  t o  e n a b l e  t h e  s e v e r a l  A M - C o d e s  o f  t h e
b o a r d .  M o r e  t h a n  o n e  AM-Code  a t  a  t i m e  i s  p o s s i b l e .

The e x a c t  A M- C o d e  f u n c t i o n  a n d  t h e  s w i t c h  s e t t i n g  i s  s h o w n  i n
t h e  f o l l o w i n g  t a b l e :

Ta b l e  5 - 1 :  S u p p o r t e d  AM-Codes

(Example :  S W 4 - 1  O N  e n t a i l s  t h a t  t h e  s w i t c h  m a r k e d  " 1 "  i n
t h e  p a c k a g e  SW4 i s  i n  t h e  " O N "  p o s i t i o n ) .

For  b e t t e r  h a n d l i n g  t h e  HEX C o d e  o f  t h e  A d d r e s s  M o d i f i e r  i s
a l s o  p r i n t e d  o n  t h e  b a c k  s i d e  o f  t h e  b o a r d  a t  l o c a t i o n  SW4.

F i g u r e  5 - 1  s h o w s  t h e  l o c a t i o n  o f  t h e  D I P  S w i t c h e s .
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5.  F U N C T I O N  SWITCHES

5 . 1  F r o n t p a n e l  S w i t c h e s

5 . 1 . 1  V M E  S w i t c h

The VME S w i t c h  s e p a r a t e s  t h e  b o a r d  i n  t h e  " U p "  p o s i t i o n  f r o m
t h e  VMEbus ( L O C A L ) .  T h e  " D o w n "  p o s i t i o n  a l l o w s  a c c e s s  f r o m
t h e  VMEbus ( R U N ) .

The s w i t c h  i s  a l s o  u s e d  t o  c l e a r  t h e  F A I L  I n d i c a t o r  ( s e e  4 . 1
R/L I n d i c a t o r  a n d  4 . 2  F a i l  I n d i c a t o r ) .

5 . 1 . 2  B l  S w i t c h

The B 1  S w i t c h  d i s a b l e s  t h e  w r i t e  a c c e s s  t o  t h e  b o a r d .  D u r i n g
a w r i t e  a c c e s s  o n  t h e  w r i t e  d i s a b l e d  b o a r d ,  n o  DTACK*  ( V M E
Data  A c k n o w l e d g e  l i n e )  i s  d r i v e n  l o w  a n d  t h e r e f o r e  i t  f o l l o w s
a BERR* l o w  ( V M E b u s  E r r o r  l i n e )  d r i v e n  b y  t h e  t i m e o u t  o f  t h e
a c c e s s i n g  CPU b o a r d  ( s e e  4 . 3  W r i t e  P r o t .  I n d i c a t o r ) .
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F i g u r e  4 - 1 :  F r o n t p a n e l  o f  t h e  DRAM

SYS68K
DRAM 8

R/L

VME

0 FAIL

0 WRITE
PROT.

B1

0 ACCESS

FORCE

4 - 2



4. D E S C R I P T I O N  OF THE LED-INDICATORS

4 .1  " R / L "  I n d i c a t o r

The R / L  I n d i c a t o r  ( R U N / L O C A L )  i s  g r e e n  i f  t h e  b o a r d  i s
c o u p l e d  t o  t h e  VMEbus a n d  r e d  i f  t h e  b o a r d  i s  s e p a r a t e d  f r o m
t h e  VMEbus .  ( s e e  a l s o  VME S w i t c h ) .  I f  t h e  b o a r d  i s  s e p a r a t e d
no a c c e s s  t o  t h e  b o a r d  i s  p o s s i b l e .

4 . 2  " F a i l "  I n d i c a t o r

The F A I L  I n d i c a t o r  d i s p l a y s  a  r e d  l i g h t  i f  a  b y t e  p a r i t y
f a i l u r e  i s  d e t e c t e d  ( i f  p a r i t y  c h e c k  i s  e n a b l e d ) .  T h e  L E D
w i l l  b e  c l e a r e d  i f  t h e  V M E  s w i t c h  i s  t o g g l e d  f r o m  " D o w n "
p o s i t i o n  t o  " U p "  p o s i t i o n  a n d  b a c k  t o  t h e  " D o w n "  p o s i t i o n .

4 .3  " W r i t e  P r o t . "  I n d i c a t o r

The b o a r d  i n c l u d e s  a  W r i t e  P r o t e c t  I n d i c a t o r .  T h e  W r i t e  P r o t .
LED s h i n e s  r e d  i f  t h e  w r i t e  p r o t e c t  s w i t c h  ( B 1 )  i s  i n  t h e
"Up" p o s i t i o n .

I n  t h i s  c a s e  t h e  b o a r d  n e v e r  a c k n o w l e d g e s  a  w r i t e  c y c l e  ( s e e
5 . 1 . 2  B 1 - S w i t c h ) .

4 . 4  " A c c e s s "  I n d i c a t o r

The A c c e s s  I n d i c a t o r  i s  g r e e n  w h i l e  t h e  b o a r d  i s  b e i n g
a c c e s s e d  f r o m  t h e  VMEbus .  A  h i g h e r  a c c e s s  r a t e  i s  i n d i c a t e d
by  b r i g h t e r  l i g h t .
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3 . 9  T h e  B a t t e r y  Backup  O p t i o n

M i n .  V o l t a g e Max. V o l t a g e
R i p p l e / N o i s e
b e l o w  1 0  M h z
( p e a k - t o - p e a k )

4 . 8 7 5 V 5 . 2 5 V 50mV

The DRAM- 8  c a n  b e  p o w e r e d  f r o m  t h e  + 5 V  m a i n  p o w e r  o f  t h e  VME
m o t h e r b o a r d  o n l y ,  o r  b y  B a t t e r y  B a c k u p  P o w e r  a n d  M a i n  P o w e r .

I n  t h e  " P o w e r  D o w n "  c a s e ,  t h e  B a t t e r y  B a c k u p  p r o t e c t s  t h e
b o a r d  a g a i n s t  l o s s  o f  d a t a .

The B a t t e r y  B a c k u p  P o w e r  d r i v e s  t h e  c o m p l e t e  r e f r e s h  l o g i c
b u t  n o t  t h e  VME I n t e r f a c e .

The B a t t e r y  B a c k u p  s i d e  o f  t h e  b o a r d  h a s  i t ' s  o w n  P o w e r  d o w n
r e s e t  m o d u l e  ( s e e  a l s o  c h a p t e r  RESET GENERATOR a n d  POWER DOWN
RESET JUMPER).

To e n s u r e  p r o p e r  f u n c t i o n ,  t h e  u s e r  i s  r e s p o n s i b l e  f o r
m a i n t a i n i n g  a  c o n s t a n t  B a t t e r y  B a c k u p  P o w e r  i n  a c c o r d a n c e
w i t h  I E E E  1 0 1 4 *  S t a n d a r d .  T h e r e f o r e  t h e  m o s t  i m p o r t a n t  d a t a
i s  s h o w n  i n  t h e  t a b l e  b e l o w :

Ta b l e  3 - 6 :  B a t t e r y  Backup  Vo l t a g e  C o n d i t i o n s

F o r  i n s t a l l i n g  t h e s e  o p t i o n s ,  p l e a s e  s e e  5 . 4 ,  B a t t e r y  B a c k u p
Power B r i d g e s .
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3 . 8  R e s e t  G e n e r a t o r

JUMPER
B21

( f o r  J 6 0 )

JUMPER
B20

( f o r  J 2 9 )

BATTERY
TRANSITION
VOLTAGE #

NORMAL POWER
TRANSITION
VOLTAGE

OUT OUT 4 . 8 4 . 8

OUT I N 4 . 8 4 . 8

I N OUT 4 . 6 4 . 8

I N IN 4 .6 4 . 6

# := O n l y  i f  B a t t e r y  B a c k u p  O p t i o n  i s  u s e d .
O t h e r w i s e  t h e  v a l u e s  f o r  N o r m a l  P o w e r
a r e  v a l i d .

The r e s e t  i s  u s e d  t o  i n i t i a l i z e  t h e  b o a r d  o r  p a t h s  o f  t h e
b o a r d .  T h e  r e s e t  i s  d r i v e n  f r o m  t w o  F O R C E  F H 0 0 1  ( J 2 9 , J 6 0 )
m o d u l e s .  O n e  m o d u l e  ( J 6 0 )  d r i v e s  t h e  r e s e t  f o r  t h e  p a r t s  o f
t h e  b o a r d  w h i c h  a r e  u s e d  t o  d r i v e  t h e  r e f r e s h .  T h e  o t h e r
modu le  ( J 2 9 )  r e s e t s  t h e  r e s t  o f  t h e  b o a r d  ( s u c h  a s  t h e  p a r t s
o f  t h e  VMEbus i n t e r f a c e ) .  T h i s  m o d u l e  i s  o v e r r i d d e n  b y  t h e
f i r s t  o n e .  T h e  s e c o n d  m o d u l e  a l s o  r e s e t s  i f  a  V M E b u s
SYSRESET* i s  p e n d i n g .

I f  t h e  b a t t e r y  b a c k u p  i s  u s e d ,  t h e  f i r s t  m o d u l e  ( J 6 0 )
c o n t r o l s  t h e  b a c k u p  p o w e r  a n d  t h e  s e c o n d  m o d u l e  ( J 2 9 )
c o n t r o l s  t h e  n o r m a l  VMEbus p o w e r  a n d  t h e  SYSRESET*.

The m o d u l e s  c a n  b e  j u m p e r e d  t o  d i f f e r e n t  t r a n s i t i o n  v o l t a g e s .
These a r e  d e s c r i b e d  i n  t h e  f o l l o w i n g  t a b l e .

Ta b l e  3 - 5 :  A p p r o x i m a t e  P o w e r  Down T r a n s i t i o n  Vo l t a g e

For  m o r e  i n f o r m a t i o n  s e e  c h a p t e r  5 . 3 . 1 .

The l o c a t i o n  d i a g r a m  B 2 0  a n d  B 2 1  i s  s h o w n  i n  F i g u r e  3 - 1 .
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3 . 7  T h e  E r r o r  D e t e c t i o n

The D R A M - 8 x  i n c l u d e s  e r r o r  d e t e c t i o n  c i r c u i t s  w h i c h  a l l o w
s i n g l e  b i t  e r r o r  d e t e c t i o n  f o r  e a c h  b y t e .

F o r  e r r o r  d e t e c t i o n ,  a  b y t e  p a r i t y  b i t  m u s t  f i r s t  b e
g e n e r a t e d  d u r i n g  a  w r i t e  c y c l e .  T h i s  p a r i t y  b i t  i s  s t o r e d  i n
common w i t h  t h e  d a t a  b y t e .

I n  c o n c l u s i o n  t o  r e a d i n g  t h e  p a r i t y  o f  e a c h  b y t e  t h e  p a r i t y
b i t  i s  t e s t e d .  T h e  r e s u l t  o f  t h i s  t e s t  i s  u s e d  t o  g e n e r a t e
t h e  DTACK* s i g n a l  ( i f  n o  s i n g l e  b i t  e r r o r  i s  r e c o g n i z e d )  o r
t o  d r i v e  BERR* ( i f  a  s i n g l e  b y t e  e r r o r  i s  k n o w n ) .

T h i s  f u n c t i o n  c a n  b e  d i s a b l e d  v i a  t h e  j u m p e r  s e t t i n g .

Fo r  m o r e  d e t a i l e d  i n f o r m a t i o n ,  p l e a s e  r e f e r  t o  c h a p t e r  5 . 3 . 2 ,
P a r i t y  C h e c k  D i s a b l e  J u m p e r .
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3 . 6  T h e  RAM A r e a

Type  o f
B o a r d

D a t a  D e v i c e s
Type /Number

P a r i t y .  D e v i c e s
Type /Number

DRAM- 8 A 2 5 6 k * 4 / 1 6 1M*1 /4
o r

2 5 6 k * 1 / 8

DRAM- 8 B 1M*1 /32 1M*1 /4

DRAM-8C 1M*1 /64 1M*1 /8

DRAM- 8 D 4M*1 /32 4M*1 /4

DRAM- 8 E 4M*1 /64 4M*1 /8

The DRAM A r e a  i s  c o n s t r u c t e d  o f  d i f f e r e n t  t y p e s  o f  DRAM
d e v i c e s  r e l e v a n t  t o  t h e  t y p e  o f  b o a r d .

The f o l l o w i n g  t a b l e  s h o w s  t h e  t y p e  a n d  n u m b e r  o f  DRAM d e v i c e s
f o r  e a c h  t y p e  o f  b o a r d :

Ta b l e  3 - 4 :  D R A M  D e v i c e s
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3 . 5  R e f r e s h  C y c l e

Two R e f r e s h  T i m i n g s  a r e  s u p p o r t e d .  N o r m a l l y  a  r e f r e s h  i s  p e n d i n g
e v e r y  1 5 u s .  T h i s  i s  a  common t i m e  f o r  a l l  p h y s i c a l  DRAM B a n k s  (DRAM-
8B/D o n e  b a n k ,  D R A M - 8 A / C / E  t w o  b a n k s ) .  U p o n  a  s h a r e d  r e f r e s h
i n s t a l l a t i o n  ( p o s s i b l e  f o r  D R A M - 8 A / C / E ) ,  o n l y  a n  a l t e r n a t e  r e f r e s h
may b e  s u p p l i e d  t o  o n e  b a n k  a t  a  t i m e .  W i t h  t h i s  f u n c t i o n  a  r e f r e s h
i s  p e n d i n g  e v e r y  7 . 5 u s ,  r e f r e s h i n g  a l t e r n a t e l y  o n l y  o n e  o f  t h e  t w o
RAM b a n k s .  T h i s  o p t i o n  i s  h e l p f u l  t o  r e d u c e  t h e  r e f r e s h  c u r r e n t  p e a k .

A r e f r e s h  c y c l e  h a s  p r i o r i t y  o v e r  a n  e x t e r n a l  a c c e s s .  I f
a VME a c c e s s  i s  r u n n i n g  a n d  a  r e f r e s h  i s  p e n d i n g ,  t h e  r e f r e s h  c y c l e
f o l l o w s  a f t e r  t h e  i n t e r n a l  RAM a c c e s s  i s  t e r m i n a t e d .

The m a x .  r e f r e s h  o v e r h e a d  i s  3 2 0 n s  ( w i t h  1 2 0 n s  DRAMs) .
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3 . 4  R e a d / W r i t e  A c c e s s  C y c l e

A c c e s s l o w e r a v e r a g e u p p e r

t y p .  W R I T E

t y p .  READ

.

WRITE w i t h  r e f r e s h

READ w i t h  r e f r e s h

60ns

210ns

— — — —

8Ons

230ns

100ns

250ns

maximum

430ns

580ns

The DRAM- 8  i s  a  s y n c h r o n o u s  b o a r d .  I f  t h e  e x t e r n a l  VMEbus
a c c e s s  a p p e a r s  s y n c h r o n o u s  t o  t h e  i n t e r n a l  b o a r d  c l o c k ,  t h e
a c c e s s  t i m e  f o l l o w s  t h e  l o w e r  t i m e  b o r d e r  a c c o r d i n g  t o  t h e
t a b l e  b e l o w .

I f  t h e  e x t e r n a l  a c c e s s  i s  a s y n c h r o n o u s  t o  t h e  i n t e r n a l  c l o c k ,
t h e  u p p e r  b o r d e r  i s  t h e  max imum a c c e s s  t i m e  f o r  a  p e n d i n g
a c c e s s .  B e t w e e n  t h e s e  t y p i c a l  t w o  t i m e  b o r d e r s  a n  a c c e s s
( w i t h o u t  r e f r e s h )  i s  p o s s i b l e  w i t h  e q u a l  p r o b a b i l i t y .

I f  a  r e f r e s h  c y c l e  i s  r u n n i n g ,  a  p e n d i n g  VMEbus a c c e s s  m u s t
w a i t  u n t i l  t h e  r e f r e s h  i s  t e r m i n a t e d .  T h e r e f o r e  i t  f o l l o w s  a
r e f r e s h  o v e r h e a d  t i m e  w h i c h  i n  t h i s  c a s e  i n c r e a s e s  t h e  a c c e s s
t i m e .

The f o l l o w i n g  t a b l e  s h o w s  t h e  a c c e s s  t i m e s  ( w i t h  1 2 0 n s
DRAMs).

Ta b l e  3 - 3 :  R e a d / W r i t e  A c c e s s  T i m e s

These a c c e s s  t i m e s  a r e  d e f i n e d  f r o m  t h e  l o w  p a s s a g e  o f  t h e
DSO* a n d  D S 1 *  s t r o b e s  t o  t h e  l o w  p a s s a g e  o f  t h e  DTACK* o n  t h e
VMEbus.

Due t o  t h e  i n t e r l e a v e d  s t r u c t u r e  o f  t h e  b o a r d ,  a  n e w  b u s
a c c e s s  c a n  b e  p e n d i n g  w h e n  t h e  i n t e r n a l  c y c l e  i s  r e a d y  t o
f u n c t i o n .
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3 . 3  A d d r e s s  R a n g e

S t a r t  A d d r e s s End A d d r e s s U s a b l e  M e m o r y

$FF800000 $FFFFFFFF 8 M b y t e s

$FF900000 $FFFFFFFF 7 M b y t e s

S t a r t  A d d r e s s End A d d r e s s U s a b l e  M e m o r y

$xx800000

$xx900000

$xxFFFFFF

$xxFFFFFF

8 M b y t e s

7 M b y t e s

x  : =  d o n ' t  c a r e

The a d d r e s s  r a n g e  e x p a n d s  b e y o n d  t h e  f u l l  s i z e  o f  t h e  VMEbus.
The s t a r t  a d d r e s s  c a n  b e  s w i t c h e d  b y  i n c r e m e n t s  o f  1  M b y t e
s t a r t i n g  a t  a d d r e s s  $ 0 0 0 0 0 0 0 0 .  T h e  memory c a p a c i t y  i s  r e d u c e d
i f  t h e  memory c a p a c i t y  i s  g r e a t e r  t h a n  t h e  u s a b l e  a d d r e s s
range.  T h e  f o l l o w i n g  e x a m p l e s  show t h i s  c o n d i t i o n .

Example f o r  t h e  DRAM-8C ( 8  M b y t e s )  w i t h  A 3 2  a d d r e s s  r a n g e :

Example f o r  t h e  DRAM-8C ( 8  M b y t e s )  w i t h  A 2 4  a d d r e s s  r a n g e :

For  a d d r e s s  r a n g e  s e l e c t i o n  s e e  a l s o  5 . 2 . 2  ROTARY SWITCHES.
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3 . 2  A d d r e s s  M o d i f i e r  I m p l e m e n t a t i o n

HEX-Code
AM-CODE
543210 FUNCTION

AM-CODE ENABLE
SWITCH-POSIT ION

3E HHHHHL S t a n d a r d  S u p e r v i s o r y SW4-1 ON
Program A c c e s s

3D HHHHLH S t a n d a r d  S u p e r v i s o r y SW4-2 ON
D a t a  A c c e s s

3A HHHLHL S t a n d a r d  N o n - P r i v i l e g e d SW4-3 ON
Prog ram A c c e s s

39 HHHLLH S t a n d a r d  N o n - P r i v i l e g e d SW4-4 ON
D a t a  A c c e s s

OE LLHHHL E x t e n d e d  S u p e r v i s o r y SW4-5 O N
Prog ram A c c e s s

OD LLHHLH E x t e n d e d  S u p e r v i s o r y SW4-6 O N
D a t a  A c c e s s

OA LLHLHL E x t e n d e d  N o n - P r i v i l e g e d SW4-7 ON
Prog ram A c c e s s

09 LLHLLH E x t e n d e d  N o n - P r i v i l e g e d SW4-8 ON
D a t a  A c c e s s

The A M - C o d e s  a r e  i n  c l o s e  c o n n e c t i o n  w i t h  t h e  t r a n s f e r  t y p e s .

The t a b l e  b e l o w  s h o w s  t h e  s u p p o r t e d  AM- C o d e s .

Ta b l e  3 - 2 :  S u p p o r t e d  AM-Codes

F o r  A M-Code  s e l e c t i o n  s e e  a l s o  5 . 2 . 1  D I P  S w i t c h e s .

The AM- C o d e s  a r e  d e c o d e d  i n  a  PA L d e v i c e .
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3. F U N C T I O N A L  DESCRIPTION

D24- D 3 1 D16- D 2 3 D8- D 1 5 DO- D 7

s u p p o r t e d
a l s o  a s

RMW c y c l e

A32:D32 x x x x x
A32:D16 - - x x x
A32:D8 - - x - x

- - - x x
A32:UAT x x x - x

- x x - x
- x x x x

A24:D32 x x x x x
A24:D16 - - x x x
A24:D8 - - x - x

- - - x x
A24:UAT x x x - x

- x x - x
- x x x x

3 . 1  S u p p o r t e d  T r a n s f e r  Ty p e s

The SYS68K/DRAM-8x  i s  c a p a b l e  o f  t r a n s f e r r i n g  8 ,  1 6 ,  2 4  o r  3 2
b i t s  o f  d a t a .  T h e  V M E b u s / 1 0 1 4 *  S t a n d a r d  d e f i n e s  t h e  t r a n s f e r
t y p e s  a s  w e l l  a s  t h e  n u m b e r  o f  b y t e s  t o  b e  t r a n s f e r r e d .  A l l
i m p o r t a n t  p r e d e f i n e d  t r a n s f e r  t y p e s  i n  t h e  V M E b u s / 1 0 1 4 *
S t a n d a r d  ( e x c e p t  s h o r t  a n d  b l o c k  t r a n s f e r s )  a r e  s u p p o r t e d .

A l l  t r a n s f e r  t y p e s  s u p p o r t e d  b y  t h e  DRAM- 8  a r e  l i s t e d  i n  t h e
t a b l e  b e l o w .

Ta b l e  3 - 1 :  S u p p o r t e d  T r a n s f e r  Ty p e s  o f  t h e  DRAM- 8 x

The b o a r d  a c c e s s  i s  n o t  d r i v e n  b y  a d d r e s s  o n l y  c y c l e s .
T h e r e f o r e  t h e r e  i s  n o  c o n f l i c t  w i t h  t h i s  t y p e  o f  b u s  a c c e s s .

The s e l e c t e d  a d d r e s s  m o d i f i e r  c o d e  d e f i n e s  t h e  d e c o d i n g  r a n g e
(A24 o r  A 3 2 )  o f  t h e  m e m o r y.
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T h i s  p a g e  w a s  i n t e n t i o n a l l y  l e f t  b l a n k
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2. G E N E R A L OPERATION

The SYS68K/DRAM-8x c o n t a i n s  t h e  VMEbus i n t e r f a c e  a c c o r d i n g  t o
IEEE 1 0 1 4 *  ( V M E b u s  R e v . C ) .  A l s o  i n c l u d e d  i s  a  l o g i c  f o r
t i m i n g ,  c o n t r o l l i n g ,  r e f r e s h ,  b o a r d  s e l e c t i o n  a n d  p a r i t y
c h e c k .  T h e  DRAM a r e a  c o n s i s t s  o f  u p  t o  3 2  M b y t e s  RAM.

Easy a c c e s s  a d d r e s s  s e l e c t i o n  b y  i n c r e m e n t s  o f  1  M b y t e  i s
p r o v i d e d  t h r o u g h  r o t a r y  s w i t c h e s .  E i g h t  A M  C o d e s  a r e
s e l e c t a b l e  v i a  D I P  s w i t c h e s .  T h e  f r o n t  p a n e l  s w i t c h e s  a l l o w
s e p a r a t i o n  f r o m  t h e  VMEbus a n d  w r i t e  p r o t e c t i o n  o f  t h e  DRAM.

I f  t h e  p a r i t y  e r r o r  c h e c k  i s  e n a b l e d  a n d  a n  e r r o r  i s
d e t e c t e d ,  t h e  BERR* VMEbus s i g n a l  i s  a c t i v a t e d .

I f  a  w r i t e  p r o t e c t e d  DRAM- 8  b o a r d  i s  i n  t h e  w r i t e  a c c e s s
mode, t h e  D T A C K *  s i g n a l  w i l l  n o t  t e r m i n a t e  t h e  c y c l e .  I n
t h i s  c a s e  t h e  a c c e s s  m u s t  b e  t e r m i n a t e d  b y  t h e  t i m e o u t  L o g i c
o f  t h e  a c c e s s i n g  m a s t e r  b o a r d .
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T h i s  p a g e  w a s  i n t e n t i o n a l l y  l e f t  b l a n k
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1. G E N E R A L  INFORMATION

T h i s  h i g h  p e r f o r m a n c e  VMEbus b a s e d  memory  b o a r d  c o m b i n e s  t h e
h i g h  RAM c a p a c i t y  o f  d y n a m i c  RAM d e v i c e s  w i t h  a  h i g h  d a t a
t h r o u g h p u t  b a s e d  o n  t h e  d e s i g n  o f  t h e  b o a r d .  T h e r e  a r e
memory c a p a c i t i e s  u p  t o  3 2  M b y t e s  a n d  a c c e s s  t i m e s  o f  8 0 n s
f o r  w r i t e  o r  2 3 0 n s  f o r  r e a d  a r e  p o s s i b l e .

E r r o r  d e t e c t i o n  s e c u r e s  a g a i n s t  s i n g l e  b i t  f a i l u r e s .  W r i t e
p r o t e c t i o n  a n d  b o a r d  s e p a r a t i o n  b y  f r o n t  p a n e l  s w i t c h e s
e n s u r e s  h i g h  p e r f o r m a n c e  f o r  p r o g r a m  a n d  s y s t e m  d e v e l o p m e n t .

Easy h a n d l i n g  b y  t h e  u s e r  i s  g u a r a n t e e d  b y  t h e  u s e  o f  r o t a r y
and D I P  s w i t c h e s  f o r  i m p o r t a n t  i n i t i a l i z a t i o n s .

The DRAM- 8 x  h a s  b e e n  d e s i g n e d  f o r  m e m o r y  e x p a n s i o n ,  m a s s
s t o r a g e ,  b a c k u p  s t o r a g e ,  s o f t w a r e  d e v e l o p m e n t ,  a s  w e l l  a s
o t h e r  d e s i g n  f e a t u r e s .

The p h o t o  o f  t h e  SYS68K/DRAM-8C ( s e e  F i g u r e  1 - 1  i n  S e c t i o n  1 )
shows t h e  b o a r d  i n  d e t a i l .  T h e  o t h e r  members  o f  t h e  b o a r d
f a m i l y  r e s e m b l e  t h e  DRAM-8C w i t h  e x c e p t i o n  t o  t h e  D R A M  a r e a .
S e c t i o n  1 ,  F i g u r e  1 - 2  s h o w s  t h e  b l o c k  d i a g r a m  o f  t h e  DRAM- 8 x .

T h i s  m a n u a l  p r o v i d e s  a  g e n e r a l  o p e r a t i n g  d e s c r i p t i o n  o f  t h e
SYS68K/DRAM-8x. F o l l o w  t h e  i n s t a l l a t i o n  i n s t r u c t i o n s  f o r  u s e
and t r o u b l e s h o o t i n g  ( s e e  " I N S TA L L AT I O N " ,  S e c t i o n  N o .  2 ) .
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2 . 6  P o w e r  O n

I f  t h e  b o a r d  i s  c o r r e c t l y  i n s t a l l e d ,  a n d  t h e  s w i t c h e s  a r e  i n
t h e  c o r r e c t  p o s i t i o n s ,  t h e  p o w e r  f o r  t h e  VMEbus r a c k  c a n  b e
s w i t c h e d  o n .

I n i t i a l l y  t h e  g r e e n  R / L  L E D  w i l l  l i g h t  u p .

B e f o r e  r e a d i n g  d a t a  f r o m  a n  a d d r e s s  r a n g e  t h e  b o a r d  m u s t  b e
i n i t i a l i z e d  f i r s t  b y  w r i t i n g  t o  t h i s  a d d r e s s  r a n g e .  O t h e r w i s e
a BERR* ( b u s e r r o r )  m a y  b e  d r i v e n  b y  b y t e  p a r i t y  c h e c k ,  d u e  t o
t h e  f a c t  t h a t  D R A M s  c o n t a i n  u n d e f i n e d  i n f o r m a t i o n  d u r i n g
power  u p .
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2 . 5  I n s t a l l a t i o n  i n  t h e  R a c k

The b o a r d  c a n  i m m e d i a t e l y  b e  m o u n t e d  a t  s l o t  2  o r  h i g h e r .

CAUTION: 1 )  S w i t c h  o f f  p o w e r  b e f o r e  i n s t a l l i n g  t h e  b o a r d
t o  a v o i d  e l e c t r i c a l  d a m a g e s  t o  t h e
c o m p o n e n t s .

2) T h e  D R A M - 8 x  h a s  a  s p e c i a l  e j e c t o r  ( t h e
h a n d l e s ) .  T h e  b o a r d  h a s  t o  b e  p l u g g e d  i n  a n d
t h e  s c r e w s  o n  t h e  f r o n t  p a n e l  m u s t  b e
s e c u r e d  t o  g u a r a n t e e  p r o p e r  i n s t a l l a t i o n .

3) A l l  + 5 V  a n d  G N D  p i n s  o f  t h e  P 1  a n d  P 2
c o n n e c t o r s  m u s t  b e  s u p p l i e d  w i t h  t h e  c o r r e c t
p o w e r.

4) E n s u r e  t h a t  n o  a d d r e s s  r a n g e  c o n f l i c t s  w i t h
o t h e r  e x i s t i n g  b o a r d s .

2 -6



2 .4  J u m p e r  S e t t i n g

The DRAM b o a r d  c o n t a i n s  t h r e e  o r  f o u r  j u m p e r s  d e p e n d i n g  o n  i t s
t y p e .  T h e s e  J u m p e r s  i n f l u e n c e  t h e  r e f r e s h  r a t e  ( o n l y  DRAM-
8 A / C / E ) ,  p a r i t y  e r r o r  c h e c k  a n d  p o w e r  down r e s e t .

Per d e f a u l t  t h e  J u m p e r  B 2 3  i s  i n s e r t e d  o n  D R A M - 8 A / C / E .  O n
DRAM-8B/D B 2 3  i s  c l o s e d  v i a  s o l d e r b r i d g e .  T h e  p a r i t y  e r r o r
check i s  e n a b l e d .  T h e  p o w e r  down r e s e t  i s  d r i v e n  a t  4 . 8 V .  A
r e f r e s h  i s  p e n d i n g  e v e r y  1 5 u s .

F i g u r e  5 - 4  o f  t h e  H a r d w a r e  U s e r ' s  M a n u a l  s h o w s  t h e  l o c a t i o n  o f
t h e  j u m p e r s .
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2 . 3  D i p  S w i t c h e s  ( F o r  AM-Code S e l e c t i o n )

HEX-Code
AM-CODE
543210 FUNCTION

AM-CODE ENABLE
SWITCH-POSIT ION

3E HHHHHL S t a n d a r d  S u p e r v i s o r y SW4-1 O N
Prog ram A c c e s s

3D HHHHLH S t a n d a r d  S u p e r v i s o r y SW4-2 ON
D a t a  A c c e s s

3A HHHLHL S t a n d a r d  N o n - P r i v i l e g e d SW4-3 ON
Prog ram A c c e s s

39 HHHLLH S t a n d a r d  N o n - P r i v i l e g e d SW4-4 ON
D a t a  A c c e s s

OE LLHHHL E x t e n d e d  S u p e r v i s o r y SW4-5 ON
Prog ram A c c e s s

OD LLHHLH E x t e n d e d  S u p e r v i s o r y SW4-6 ON
D a t a  A c c e s s

OA LLHLHL E x t e n d e d  N o n - P r i v i l e g e d SW4-7 ON
Prog ram A c c e s s

09 LLHLLH E x t e n d e d  N o n - P r i v i l e g e d SW4-8 ON
D a t a  A c c e s s

The b o a r d  c o n t a i n s  a  D I L - p a c k a g e  (SW4)  w i t h  e i g h t  s w i t c h e s
w h i c h  a r e  u s e d  t o  e n a b l e  t h e  A M- C o d e s .

The s w i t c h  n u m b e r  a n d  t h e  " O n "  p o s i t i o n  a r e  m a r k e d  o n  t h e
s w i t c h  p a c k a g e .

Ta b l e  2 - 3 :  S u p p o r t e d  AM-Codes

Per  d e f a u l t  t h e  s w i t c h e s  S W 4 - 5  t o  S W 4 - 8  a r e  i n  t h e  " O n "
p o s i t i o n ,  a n d  t h e  s w i t c h e s  SW4-1  t o  S W 4 - 4  a r e  " O F F " .  T h i s
e n s u r e s  t h a t  t h e  E x t e n d e d  AM-Codes  a r e  e n a b l e d .

The d e f a u l t  s e t t i n g  i s  s h o w n  i n  F i g u r e  2 - 1 ,  p a g e  2 - 2 .
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2 . 2  R o t a r y  S w i t c h e s  ( F o r  A d d r e s s  S e l e c t i o n )

S w i t c h Hex C o d e

SW3 0

SW2 0

SW1 1

B o a r d S t a r t  A d d r . End A d d r .

DRAM- 8 A $00100000 $002FFFFF

DRAM- 8 B $00100000 $004FFFFF

DRAM-8C $00100000 $008FFFFF

DRAM- 8 D $00100000 $01OFFFFF

DRAM- 8 E $00100000 $02OFFFFF

The r o t a r y  s w i t c h e s  a r e  i n s t a l l e d  t o  d e f i n e  t h e  s t a r t  a d d r e s s
o f  t h e  b o a r d .  T h e  e n d  a d d r e s s  i s  g e n e r a t e d  a u t o m a t i c a l l y .  T h e
d e f a u l t  s t a r t  a d d r e s s  o f  e v e r y  b o a r d  i s  s w i t c h e d  t o
$00100000 .  T h e  a d d r e s s  r a n g e  i s  c o n t i g u o u s .

Ta b l e  2 - 1 :  D e f a u l t  R o t a r y  S w i t c h  S e t t i n g

The d e f a u l t  p o s i t i o n  o f  t h e  r o t a r y  s w i t c h e s  i s  s h o w n  i n  t h e
f i g u r e  o n  t h e  p r e v i o u s  p a g e .

The d e f a u l t  s t a r t  a n d  e n d  a d d r e s s e s  f o r  t h e  d i f f e r e n t  b o a r d
t y p e s  a r e  s h o w n  i n  t h e  t a b l e  b e l o w :

Ta b l e  2 - 2 :  D e f a u l t  A d d r e s s  R a n g e
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F i g u r e  2 - 1 :  D e f a u l t  S w i t c h  S e t t i n g

6
7 8 9

A
7 8  9

6 A 6
7 8 9

A

B 5 B e
C

0

C

D D 3 D
2 E E 2 E

1 F 1 F 1 F
0 0 0

The D e f a u l t  S w i t c h  S e t t i n g  c o n s i s t s  o f :

S t a r t  A d d r e s s :

E n a b l e d  AM- C o d e s :

Obse rve  t h e  d i a g r a m  b e l o w :

$00100000

$09 ,  $ O A ,  $ 0 D ,  $ 0 E

SW1 SW2 SW3 SW4

2 3  4

2 - 2



2. F U N C T I O N  SWITCHES

2 .1  F r o n t p a n e l  S w i t c h e s

The b o a r d  c o n t a i n s  t w o  f r o n t  p a n e l  s w i t c h e s  l i s t e d  f r o m  t o p
t o  b o t t o m :

VME

B1

The t w o  p o s i t i o n s  o f  e a c h  s w i t c h  a r e  d e f i n e d  a s  " U p "  a n d
"Down" .

A l l  f r o n t  p a n e l  s w i t c h e s  m u s t  b e  s e t  t o  t h e  " D o w n "  p o s i t i o n
f o r  i n i t i a l  i n s t a l l a t i o n .

P l e a s e  t o g g l e  b o t h  s w i t c h e s  b e f o r e  i n s t a l l i n g  t h e  b o a r d  i n
t h e  r a c k ,  t o  d e t e c t  d a m a g e s  t o  t h e  s w i t c h e s  d u r i n g  t r a n s p o r t .
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F i g u r e  1 - 1 :  F r o n t  P a n e l  o f  t h e  DRAM- 8 x

SYS68K
DRAM 8

(t) R/L

VME

0 FAIL

Q WRITE
PROT.

81

g ACCESS

FORCE
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1. G E N E R A L  OVERVIEW

Easy i n s t a l l a t i o n  o f  t h e  D R A M - 8  b o a r d s  i s  p r o v i d e d  b e c a u s e
a l l  s w i t c h e s  a n d  j u m p e r  s e t t i n g s  a r e  d e s i g n e d  t o  a c c e s s  t h e
b o a r d  u n d e r  s t a n d a r d  c o n d i t i o n s .  T h e  b o a r d s  a r e  c o n f i g u r e d
t o  b e  d i r e c t l y  a c c e s s e d  v i a  t h e  e x t e n d e d  a d d r e s s  r a n g e  i n  t h e
u s e r  a n d  s u p e r v i s o r  mode  f o r  p r o g r a m  a n d  d a t a  a c c e s s  s t a r t i n g
a t  $ 0 0 1 0 0 0 0 0 .  T h e  b y t e  p a r i t y  c h e c k  i s  e n a b l e d .

E v e n t u a l l y  c h a n g e s  i n  t h e  s e t u p  p a r a m e t e r s  w i l l  b e  e a s i l y
p e r f o r m e d  b y  s w i t c h e s  a n d  j u m p e r s  ( i n  t h i s  c a s e  c o n s u l t  t h e
Hardware  U s e r s  M a n u a l ,  S e c t i o n  N o .  3 ) .
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W A R N I N G

TO AVOID  MALFUNCTIONS AND COMPONENT DAMAGES, PLEASE READ THE
COMPLETE INSTALLATION PROCEDURE BEFORE THE BOARD I S  INSTALLED
IN A  VMEBUS ENVIRONMENT.
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8. H I S T O R Y  OF  MANUAL REVISIONS

Revision No. Description Date of Last Change

0 First Print MAR/01/1989

1 Section 3, "Hardware User's Manual",
Chapter 5.3.3:

Jumper description has been changed
from closed to open.

Section 5, "Default Jumper Settings",
Chapter 4:

Jumper B23 is changed from closed to
open.

SEP/12/1990

2 Section 2,  "Installation",
Chapter 2.4:
Per default the Jumper B23 is
inserted on DRAM-8A/C/E. On
DRAM-8B/D B23 is closed via
solderbridge.

Section 3,  "Hardware User's
Manual",
Chapter 3.5:
With this function a refresh is
pending every 7.5 us, refreshing
alternately only one of the two RAM
banks.

Section 5,  "Default  Jumper
Settings",
Chapter 4:
The reset voltage is set to 4 .8V if
the jumpers B20 and B21 are open.
The default jumper setting for B23 is
changed f rom open to closed.

MAR/11/1991
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7. O R D E R I N G  INFORMATION

SYS68K/DRAM-8A

SYS68K/DRAM-8B

SYS68K/DRAM-8C

SYS68K/DRAM-8D

SYS68K/DRAM-8E

SYS68K/DRAM-8/UM

2 M b y t e  D R A M  b o a r d  f o r  3 2 / 2 4
b i t  a d d r e s s  a n d  3 2  b i t  d a t a
i n c l u d i n g  d o c u m e n t a t i o n

4 M b y t e  D R A M  b o a r d  f o r  3 2 / 2 4
b i t  a d d r e s s  a n d  3 2  b i t  d a t a
i n c l u d i n g  d o c u m e n t a t i o n

8 M b y t e  D R A M  b o a r d  f o r  3 2 / 2 4
b i t  a d d r e s s  a n d  3 2  b i t  d a t a
i n c l u d i n g  d o c u m e n t a t i o n

16 M b y t e  DRAM b o a r d  f o r  3 2 / 2 4
b i t  a d d r e s s  a n d  3 2  b i t  d a t a
i n c l u d i n g  d o c u m e n t a t i o n

32 M b y t e  DRAM b o a r d  f o r  3 2 / 2 4
b i t  a d d r e s s  a n d  3 2  b i t  d a t a
i n c l u d i n g  d o c u m e n t a t i o n

U s e r ' s  M a n u a l  f o r  t h e  S Y S 6 8 K /
DRAM- 8  b o a r d
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F i g u r e  6 - 1 :  D e f a u l t  S e t t i n g s  f o r  R o t a r y  a n d  D I P  S w i t c h e s

The D e f a u l t  S w i t c h  S e t t i n g  c o n s i s t s  o f :

S t a r t  A d d r e s s :  $ 0 0 1 0 0 0 0 0

Enabled  AM-Codes:  $ 0 9 ,  $ 0 A ,  S O D ,  $ O E

Observe t h e  d i a g r a m  b e l o w :

S W 1 SW2 SW3 SW4

CI LI
1 3

El
4

Ellf l

3
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6 .  D E F A U L T  JUMPER S E T T I N G S

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

T h e  r e s e t  v o l t a g e  i s  a d j u s t e d  t o  4 . 8 V  b y  t h e  o p e n  J u m p e r s  B 2 0
a n d  B 2 1 .

The  b y t e  p a r i t y  c h e c k  i s  e n a b l e d  b y  t h e  o p e n  J u m p e r  B 2 2 .

A c o m m o n  r e f r e s h  f o r  b o t h  p h y s i c a l  R A M  b a n k s  i s  e n a b l e d  b y  a
c l o s e d  J u m p e r  B 2 3  ( o n l y  DRAM- 8  A / C / E ) .

The  s t a r t  a d d r e s s  i s  a d j u s t e d  t o  $ 1 0 0 0 0 0  b y  t h e  r o t a r y
s w i t c h e s  S W 1 ,  S W 2  a n d  S W 3 .

The  E x t e n d e d  A M - C o d e s  a r e  e n a b l e d  b y  t h e  D I P  s w i t c h  S W 4 .

F i g u r e  6 - 1  s h o w s  t h e  D e f a u l t  S w i t c h  S e t t i n g .

F i g u r e
DRAM- 8 .

6 - 2  o n  p a g e 6 - 3  s h o w s  t h e  l o c a t i o n  d i a g r a m  o f  t h e
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5 .  T H E  DRAM- 8 x  F A M I LY

TYPE MEMORY C A PA C I T Y

DRAM- 8 A 2 M b y t e s

DRAM- 8 B 4 M b y t e s

DRAM- 8 C 8 M b y t e s

DRAM- 8 D 16 M b y t e s

DRAM- 8 E 32 M b y t e s

The  D R A M - 8 x  f a m i l y  c o n s i s t s  o f  f i v e  b o a r d s  d i f f e r i n g  m a i n l y
i n  m e m o r y  c a p a c i t y .  T h e s e  b o a r d s  a r e  l i s t e d  i n  t h e  t a b l e
b e l o w .

T a b l e  5 - 1 :  D R A M - 8 x  F a m i l y
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4. A M -CODES

HEX- C o d e
AM-CODE
543210 FUNCTION

3E HHHHHL S t a n d a r d  S u p e r v i s o r y  P r o g r a m  A c c e s s

3D HHHHLH S t a n d a r d  S u p e r v i s o r y  D a t a  A c c e s s

3A HHHLHL S t a n d a r d  N o n - P r i v i l e g e d  P r o g r a m  A c c e s s

39 HHHLLH S t a n d a r d  N o n - P r i v i l e g e d  D a t a  A c c e s s

OE LLHHHL E x t e n d e d  S u p e r v i s o r y  P r o g r a m  A c c e s s

OD LLHHLH E x t e n d e d  S u p e r v i s o r y  D a t a  A c c e s s

OA LLHLHL E x t e n d e d  N o n - P r i v i l e g e d  P r o g r a m  A c c e s s

09 LLHLLH E x t e n d e d  N o n - P r i v i l e g e d  D a t a  A c c e s s

The f o l l o w i n g  e i g h t  A M -Codes  a r e  s u p p o r t e d  :

Ta b l e  4 - 1 :  S u p p o r t e d  AM-Codes

4 - 1
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3. T R A N S F E R  TYPES

D24- D 3 1 D16- D 2 3 D8-D15 DO- D 7

s u p p o r t e d
a l s o  a s

RMW c y c l e

A32:D32 x x x x x
A32:D16 - - x x x
A32:D8 - - x - x

- - - x x
A32:UAT x x x - x

- x x - x
- x x x x

A24:D32 x x x x X
A24:D16 - X x x
A24:D8 - - x - X

- - - x x
A24:UAT x x x - x

- x x - x
- x x x X

The DRAM- 8 x  VMEbus i n t e r f a c e  a l l o w s  t h e  f o l l o w i n g  t r a n s f e r s :

Ta b l e  3 - 1 :  S u p p o r t e d  T r a n s f e r  Ty p e s  o f  t h e  DRAM- 8 x

The b o a r d  i s  n o t  s e l e c t e d  b y  a d d r e s s  o n l y  c y c l e s .
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2. F E AT U R E S

-  C o m p a t i b l e  t o  I E E E  1 0 1 4 *  S t a n d a r d  (VMEbus  R e v . C )

-  U p  t o  3 2  M b y t e s  o f  m e m o r y

-  A l l  3 2  a d d r e s s  a n d  d a t a  l i n e s  o f  t h e  VMEbus a r e  s u p p o r t e d

-  VMEbus I n t e r f a c e :

A32:  D 3 2 ,  D 1 6 ,  D 8 ,  A D O ,  U AT,  RMW
A24:  D 3 2 ,  D 1 6 ,  D 8 ,  A D O ,  U AT,  RMW

-  A d d r e s s  s e l e c t a b l e  i n  i n c r e m e n t s  o f  1  M b y t e

-  8  A M  C o d e s

-  A u t o m a t i c  d a t a  t r a n s f e r  l i n e  a d j u s t m e n t

-  A u t o m a t i c  a d d r e s s  r a n g e  a d j u s t m e n t

-  W r i t e  a c c e s s  t i m e  t y p e .  8 0 n s  ( w i t h  1 2 0 n s  DRAMs)

-  R e a d  a c c e s s  t i m e  t y p e .  2 3 0 n s  ( w i t h  1 2 0 n s  DRAMs)

-  I n t e r l e a v e d  r e f r e s h  p e n d i n g  e v e r y  1 5 4 s

-  R e f r e s h  o v e r h e a d  m a x .  3 2 0 n s  ( w i t h  1 2 0 n s  DRAMs)

-  VME s w i t c h  f o r  b o a r d  s e p a r a t i o n  f r o m  VMEbus

-  R / L  (RUN/LOCAL)  i n d i c a t o r  L E D

-  F A I L  i n d i c a t o r  L E D  f o r  p a r i t y  e r r o r s

-  W r i t e  p r o t e c t  s w i t c h  f o r  s a v i n g  memory  i n f o r m a t i o n  a g a i n s t
o v e r w r i t i n g

-  WRITE PROT.  i n d i c a t o r  L E D

-  ACCESS L E D  f o r  i n d i c a t i o n  o f  b o a r d  a c c e s s  f r o m  t h e  VMEbus

-  J u m p e r a b l e  p a r i t y  g e n e r a t i o n  a n d  c h e c k

-  Memory  b a c k u p  p o s s i b l e  b y  e x t e r n a l  p o w e r  s u p p l y
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F i g u r e  1 - 2 :  B l o c k  D i a g r a m  o f  t h e  DRAM B o a r d

DRAM DRAM DRAM DRAM
Byte 0 Byte 1 Byte 2 Byte 3

Panty 0 Panty 1 Panty ? Parity 3

VMElous Interface

Address

- 7 '

Address
Latches/MUX

(Decoding
Logic

Control

Parity

Ref re
Request

Generator

Board Control
Log q

Data

Data
Latches

DRAM 8
2114-00

1-3
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I .  G E N E R A L INFORMATION

The SYS68K/DRAM-8x i s  a  f a m i l y  o f  h i g h  s p e e d ,  h i g h  c a p a c i t y
memory e x t e n s i o n s  t o  t h e  VMEbus.

T h i s  b o a r d  f u n c t i o n s  i n  a c c o r d a n c e  w i t h  t h e  I E E E  1 0 1 4 *
S t a n d a r d  (VMEbus  R e v . C ) .

I t  u s e s  d y n a m i c  RAM d e v i c e s  f o r  r e a c h i n g  h i g h  memory  c a p a c i t y
w i t h  l o w  c o s t s .  T h e  DRAM r e f r e s h  i s  d r i v e n  u n d e r  c o n t r o l  o f
t h e  b o a r d  w i t h  m i n i m a l  r e f r e s h  o v e r h e a d .

The d e s i g n  o f  t h e  b o a r d  a l l o w s  max imum d a t a  t h r o u g h p u t  a n d  a
h i g h  s p e e d  VMEbus r e a d / w r i t e  a c c e s s .

S i n g l e  b i t  e r r o r  d e t e c t i o n  i s  i m p l e m e n t e d  v i a  b y t e  p a r i t y
g e n e r a t i o n  a n d  c h e c k .

The U s e r  I n t e r f a c e  i s  d e s i g n e d  f o r  e a s y  h a n d l i n g  a n d  h i g h
p e r f o r m a n c e  o f  t h e  b o a r d .

Memory i n f o r m a t i o n  b a c k u p  i s  s u p p o r t e d  b y  e x t e r n a l  s u p p l y .

1 -1
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N O T E

Phone : (089 ) 608 1 4 - 0
Te l e x : 524190 f o r c - d
FAX : (089) 609 77 9 3

Phone : (0296 ) 625456
Te l e x : 838033
Fax : (0296 ) 624027

The i n f o r m a t i o n  i n  t h i s  d o c u m e n t  h a s  b e e n  c a r e f u l l y  c h e c k e d  a n d  i s
b e l i e v e d  t o  b e  e n t i r e l y  r e l i a b l e .  F O R C E  COMPUTERS m a k e s  n o
w a r r a n t y  o f  a n y  k i n d  w i t h  r e g a r d  t o  t h e  m a t e r i a l  i n  t h i s  d o c u m e n t ,
and a s s u m e s  n o  r e s p o n s i b i l i t y  f o r  a n y  e r r o r s  t h a t  m a y  a p p e a r  i n
t h i s  d o c u m e n t .  F O R C E  COMPUTERS r e s e r v e s  t h e  r i g h t  t o  m a k e
changes  w i t h o u t  n o t i c e  t o  t h i s ,  o r  a n y  o f  i t s  p r o d u c t s ,  t o  i m p r o v e
r e l i a b i l i t y ,  p e r f o r m a n c e  o r  d e s i g n .

FORCE COMPUTERS a s s u m e s  n o  r e s p o n s i b i l i t y  f o r  t h e  u s e  o f  a n y
c i r c u i t r y  o t h e r  t h a n  c i r c u i t r y  w h i c h  i s  p a r t  o f  a  p r o d u c t  o f  FORCE
COMPUTERS G m b H / I n c .

FORCE COMPUTERS d o e s  n o t  c o n v e y  t o  t h e  p u r c h a s e r  o f  t h e  p r o d u c t
d e s c r i b e d  h e r e i n  a n y  l i c e n s e  u n d e r  t h e  p a t e n t  r i g h t s  o f  FORCE
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


