


SAGE

S E R V I C E

ocr .

SAGE COMPUTER

3 5  N .  E D I S O N

RENO, NV

I I

HANUAL

1982

TECHNOLOGY

SUITE II4

8 9 5 0 2





SAGE I I  SERVICE MANUAL VERSION I .O

Copyr tgh t  (c )  L982,  Sage Computer  Techno logy ,  Reno,  N 89502

A 1 1  r l g h t s  r e s e r v e d .  R e p r o d u c t i o n  o r  u s e  o f  e d i t o r i a l  o r  p l c t o r i a l
con ten t  in  any  manner  wt thouc  express  permiss lon  f rom Sage Computer
T e c h n o l o g y  i s  p r o h l b i t e d .  N o  p a t e n t  l i a b i l i t y  i s  a s s t r m e d  w i t h  r e s p e c t
to  the  use  o f  the  in fo rmat ion  conta ined here in .  I . lh l le  every  p recaut lon
has  been taken ln  the  prepara t lon  o f  th is  book ,  Sage Computer  Techno logy
a s s u m e s  n o  r e s p o n s i b i l t t y  f o r  e r r o r s  o r  o m i s s i o n s .  N e l t h e r  l s  a n y
l lab t l l t y  assumed fo r  darnages resu l t ing  f rom the  use  o f  the  ln fo rmat ion
conta ined here i -n .

UCSD PASCAL and UCSD p-Sys tern  are  a l l  t rademarks  o f  the  regents  o f  the
U n i v e r s l t y  o f  C a l i f o r n i a .





sAcE rI SERVTCE MANUAL I I .0]
TABLE OF CONTENTS

Table Of  Contents

I I

I I I

I I I . O I

I  I I .  0 2

I  I I .  0 3

I  I I .  0 4

IV

V

VI

V I . O l

V I I

v r r . 0  I
V I I . O 2

V I I .  0 3

v I I . 0 4

v r l . 0 5

V I I I

V I I I .  O  1

V I I I .  O 2

V I I I .  0 3

V I I I .  0 4

V I I I .  O 5

IX

x

XI

x r . 01
x r . 02
x r . 03
xr .04
x I .05

DESCRIPTION OF DIAGNOSTIC AIDS .  .  .  .  .  .  .  .  .  .  .  .  1

D I A G N O S T I C  A I D S  A V A I L A B L E  .  .  .  .  .  O ' ' ' ' ' ' '  O '  2

C A R E  A N D  E A N D L I N G  P R O C E D U R E S  .  O ' '  I  O '  t ' ' ' ' '  3

CIRCUIT BOARD HANDLING. .  O '  '  '  '  O '  '  '  I  '  '  '  '  '  3

C H I P  H A N D L I N G .  .  .  .  .  .  .  .  .  .  .  o  r  .  o  .  .  .  .  .  .  . 3

DISK DRIVE HANDLING. .  .  .  o o o .  .  .  .  .  .  .  .  .  .  .  3

I . { ICROPOLIS DISK DRM HANDLING. .  r  .  .  o .  .  .  .  .  .  3

S O F T T { A R E  I N S T A L L A T I O N  O '  O  O '  O ' ' '  O '  !  .  O '  t '

SYSTE},T LEVEL TROUBLE SHOOTING O ' '  O I '  '  '  '  '  '  '  '5

C I I E C K I N G  T H E  P O . r i l E R  S U P P L Y  .  .  .  .  .  .  .  .  .  .  O ' ' ' '  6

REPLACING THE POI^IER SUPPLY. . .  .  .  .  .  .  .  .  .  .  .  .  .7

poI IER-Up ROIITINE .  .  . ,  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

I N I T I A L I Z A T I O N T  . .  .  .  .  .  .  o  .  o  . .  .  .  .  .  r  . .  .

RAlt{ I"IEMORY TEST . . . o o . . o . . o o . . o , . . . .

D ISK  B0OTSTRAP.  .  .  .  .  .  r  .  o  .  .  .  .  .  .  I  r  .  r  .  .

SPECIAL MONITOR COMI'{ANDS. . o . . . . . . . . . . . .

I'IAINTENANCE TESTS

8

9

1 1

L 2

1 3

1 4

CPU BOARD TROUBLESEOOTING .  .  .  .  .  .  .  .  .  .  O ' '  O  15

CHECKING THE SYSTEM CLOCK. . .  .  .  .  .  .  .  .  t  .  .  .  .  16

CHECKING THE ADDRESS STROBE LINE. .  .  .  .  .  .  .  .  .  .  16

CHECKING THE REFRESH SIGNALS. . .  .  .  .  .  .  .  .  .  .  .  17

CTIECKING TITE RAM SIGNALS. . . . . . . . . . . . . . . 17

REPLACING THE COMPUTER BOARD. . . . . . . . . . . . . 18

TEITIPERATURE TEST . .  .  .  . ,  o o .  .  .  .  .  .  .  r  .  .  .  .  19

I N T B R } I I T T A N C E  C H E C K L I S T  .  .  .  .  .  .  .  . .  .  .  I  '  '  . . 2 0

CTCLER. TEST . . . . . . r o . . . . . . . . . . . . . . . 2L

T E S T  O P E R A T I O N .  .  .  .  t  .  .  .  .  .  .  .  .  .  .  r  t  .  .  .  . 2 2

TEST ERROR DISPLAY. .  .  o .  .  .  .  .  .  .  .  .  '  .  .  .  .  23

A t r T E R .  .  .  o  .  o  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2 8

CYCLER RAl'f TEST. . . . . . . r . . . . . .. . . . . . . 30

S E R I A L  T E S T .  .  .  .  .  .  .  o  . . .  .  .  .  .  .  . .  .  .  .  .  .  3 1  \
!

)



sAcE rr sERvrcE MANUAL [ 1.0]
TABLE OF CONTENTS

xr .06
X I .  0 7

x r . 08
x r . 0 9
x r .  10
X I . I I

x r .  1 2

X I I

X I I .  O  1

X I I I

X I I I . O l

X I I I .  O  2

X I  I I .  O 3

X I  I I .  0 4

X I I I . 0 5

XIV

XV

XVI

XVII

xvrr .0  I
X V I I .  O 2

XVI  I .  03

XVI I .  04

xv r I . 05
XVI I .  06

XVI I .  OT

xvl r.  08

XVI I I

XVI I I .  O  1

X V I I I . O 2

xvrr r .03

XIX

xrx .0 l
xrx .02

PARALLEL TEST. .  .  .  .  .  .  o .  .  .  .  .  .  .  .  .  .  .  .  .  33

FLOPPY DRIVE TEST.  .  .  o  .  o  .  .  .  .  .  o  .  .  .  .  .  .  .  35

DISK STRAP TEST.  .  o  .  .  .  o  .  .  .  .  .  .  .  .  .  .  .  .  .  17

s w I T c H  T E S T .  .  .  .  .  .  .  .  I  o  .  o  .  .  .  .  .  .  .  .  .  .  3 7

ATTACH TEST.  .  .  .  .  .  o  .  .  .  .  .  o  |  .  .  .  .  .  o  .  t  37

R E A L  T I M E  T E S T .  .  .  .  o  o  .  r  .  .  .  .  o  .  .  .  .  .  o  o  . 3 7

BUILDING cYcLER.  .  .  .  .  .  .  .  .  o  .  o  .  .  .  .  .  .  o  .  38
' ' :

C L E A N E R P R O G R . A I . {  . .  o . . . . .  o  o . . .  o . . . . .  t  1 9

B U I L D I N G  C L E A N E R .  .  .  .  .  .  .  .  .  .  .  .  O  '  O  O  '  '  .  . 3 9

A L I G N I . T E N T D I A G N O S T I C  . . . .  r  o . .  ' . .  I  o . .  r .  4 0

T E S T  D E S C R I P T I O N .  .  .  o  o  .  .  .  .  f  .  .  .  .  o  r  .  .  .  . 4 4:

P A T T E R N  1 .  . .  . . .  "  o  '  r  "  o  |  "  o  "  '  "  4 5

P A T T E R N  2 . .  .  .  .  .  .  .  .  .  .  .  .  o  o  .  .  .  o  o  .  .  .  4 5

PATTERN 3.  .  .  .  .  o  .  .  .  .  .  .  o  o  .  .  .  .  o  .  .  .  ,  47

B U I L D I N G  A L I G N .  .  .  o  .  o  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4 8

R E P L A C I N G  T H E  F L O P P Y  D I S K  D R I V E  .  .  .  .  .  I  O ' '  . .  4 9

suBsYsTEu I ioDIFICATIONS .  .  .  .  .  .  .  .  .  .  .  .  .  .  . '  50

C A B L E  W I R I N G  N O T E S  o  .  .  o  .  .  .  .  .  o .  .  .  .  .  o  .  .  . 5 2

C P U  B O A R D  C I R C U I T  D E S C R I P T I O N S  .  .  .  .  .  .  .  .  O  O '

PAGE I 0F SCHEMATIC. . . . | . o o . . . . . . . . . .

PAGE 2 OF SCHEMATIC DIAGRAMS. . . . . . . . . . . . .

PAGE 3 OF SCI{EMATIC DIAGRAI"IS . . .

PAGE 4 OF SCI1EMATIC DIAGRAMS. . . . . . . . . . . . . 64

PAGE 5 OF SCHEMATIC DIAGRAI"{S. . . . . o . . ' ' o ' ' 65

PAGE 6 OF SCHEMATIC DIAGRAMS. . . . . . . . . . . I O 66

PAGE 7 OF SCIIEMATIC DIAGRAMS. . . . . . . . . ' . . . 68

LIST OF SIGNAL ABBREVIATIONS. . .  .  .  .  .  .  .  .  .  .  .  69

E R R O R  L O O K U P  L I S T  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  c  . ,  7 L

BIOS CI{ANNEL ERROR CODES. . .  .  .  .  .  .  .  .  .  .  .  .  .  7I

BOOT ERRORS. .  .  .  .  .  .  .  .  '  '  t  t  '  o  o  t  '  '  t  '  '  7?

D(CEPTIoN ERRORS.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

5 5

5 5

59
ftl

HARDTARE CEANGBS ON SAGE II

PROM CHANGES. . . . . . . . .

CPU BOARD CHANGTS. . . . .*

.  .  .  .  .  .  .  .  o  .  .  .  .  7 9

'r79
a  a  a  a  a  O  a  a  a  a  a  a  a r

t

.  .  .  .  .  .  .  .  .  .  .  .  ,  79



SAGE rr  SERVTCE MANUAL [1.0]
TABLE OF CONTENTS

X I X .  O 3

X I X .  0 4

X I X .  O 5

X I X .  0 6

X I X .  O 7

X I X .  O 8

CHANGES FROM CB0000 TO c80001.  .  .  .  .  r  .  .  .  .  .  .  79

CHANGES FROM C80001 T0 c80002.  .  r  .  .  .  .  .  .  .  .  .  80

CHANGES FROM CB0002 TO CB0002B . .  .  .  .  .  .  .  .  .  .  .  82

DELAY LINE MODS. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  o  83

It'IECHANICAL CHANGES. . . . . . . o . . . . . . . . . . 84

GENERAL MECHANICAL NOTES. . .  O '  '  O '  '  '  O '  '  '  '  84





SAGE rr  SERVTCE MANUAL [1.0]
DESCRIPTION OF DIAGNOSTIC AIDS

DESCRIPTION OF DIAGNOSTIC AIDS :

T h e  S e r v i c e  K i t  c o n t a l n s  s e v e r a l  m a j o r  d l a g n o s t l c  a i d s  f o r  t h e  S A G E  I I
u s e r / d e a l e r  a n d  a r e  e x p l a l n e d  i n  d e t a i l  t n  t h i s  d o c t r m e n t .  B r i e f l y ,  t h e y
are

The POIIER-UP ( OR BOOT) TEST resides ln
ts  a lways  execu ted  on  power -up  o r  rese t .
sys tem checkou t .  T roub leshoo t ing  a t  th ts
good  d lg t ta l  ha rdware  exper lence .

the PROMS of the SAGE I I  and
I t  p r o v l d e s  a  g o o d  o v e r a l l

l e v e l  l s  a i u r e d  a t  a  u s e r  w l t h

T h e  C Y C L E R  t e s t  i s  a  s y s t e m  e x e r c i s e r .  T e s t s  o f  a l l  m a j o r  s y s t e m
c o m p o n e n t s  a r e  r e p e a t e d l y  e x e c u t e d .  T h e  d i s k  E e s t  i s  e s p e c i a l l y  u s e f u l
f o r  i d e n t l f y i n g  t h e  t r u e  p e r f o r n a n c e  o f  a  d r i v e .  T h i s  t e s t  c a n  b e  r u n
b y  a n y  u s e r  b u t  h a r d w a r e  e x p e r i e n c e  w i l l  b e  n e c e s s a r y  t o  l s o l a t e  s o m e
types  o f  p rob lems and repa i r  them.

T h e  A L I G N I T E N T  t e s t  i s  u s e d  t o  d e t e r m i n e  i f  a  d r l v e  l s  m i s a l i g n e d .
S f u n p l e ,  s t e p - b y - s t e p  l n s t r u c t i o n s  a n d  a  n e w  p h i l o s o p h y  o f  E e s t l n g  u s i n g
a  s p e c l a l l y  f o r m a t t e d  d i a g n o s t l c  d i s k e t t e  m a k e  t h i s  t e s t  e a s y  t o  r u n .

The CTEANER program ls  used wirh
h e a d s  o f  a  f l o p p y  d r i v e .  O f t e n
b u l l d u p .

a  d i s k e t t e  c l e a n i n g  k i t  t o  c l e a n  t h e
d i s k  e r r o r s  a r e  d u e  t o  s l n p l e  d l r t

T h e  E R R 0 R  L O O K U P  l l s t  l s  a  l l s t  o f  e r r o r  m e s s a g e s  a n d  w h a t  t h e y  m e a n ,

A l s o  a v a i l a b l e  a r e  d e s c r i p t i o n s  o f  t h e  s y s t e m  o p e r a t i o n  w i t h  s o m e
v a l u a b l e  t r o u b l e  s h o o t i n g  h i n t s .
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II DIAGNOSTIC AIDS AVAILABLE :

In  order  to  use some of  the d iagnost ics descr ibed in  th is  manual  you
wt l l  need  e i the r  the  so f tware  and /o r  ha rdware  tha t  goes  w l th  tha t  tes t .
These  d iagnos t i cs  a ids  a re  ava l lab le  f rom SAGE:

Sage PNll
S A G E  I I  U s g r ' s  m a n u a l o  i . .  r . . . . . .  ! . . .  o . . . . .  o  o . . D C 0 0 0 0
S g r v i c e  M a n u a l  . . . . . o . . . . . . . . . . o . . . . . . . . . . . . . . D C 0 0 3 1
T e s t  l n t e r f a c e  . . . .  o  o . . . . . . . .  r .  o . . . .  o . . . . . . . . . S U 0 0 0 3

2  T e s t  d i s k e t t e s  . .  g 0 / 9 0  4 0 /  4 0  . , . , . . . . . . . . . . . s F 0 0 0 g
2  S c r a t c h  d i s k e t t e s . . ( B o x  o f  1 0 ) , . . . o . . . . . . . . . . . D K 0 0 0 2
I  A 1  l g n r n e n t  d i s k e t t g  . .  o . . . . . . . . . . . . . .  r .  o . . . o . . . S F 0 0 0 9

DYSAN lt 506-400 ( 80 t rk)
d o u b l e  d e n s i t y  l 6  s e c t o r s / 2 5 6  b y t e s

I  D i s k e t t e  c l e a n i n g  k i t  . . . .  r . . . . . . . . . . . . . . . . . .  o D K 0 0 0 3
VERBATIM I I2LL45

Addt t lonal  equipurent  needed :

# l  o r  l f z  P h i l l i p s  h e a d  s c r e w  d r l v e r
O s c l l l o s c o p e
heat  gun
cans o f  t t f reezet t  such as  FREEZ- IT

Chemtroni-c s
H a u p p a u g e ,  N Y  1 1 7 8 8

A n  l s o l a t e d  s o l d e r i n g  i r o n  w i t h  a  s n a l 1  t i p .  I t  i s  i m p o r t a n t
tha t  the  so lder ing  l ron  be  no  more  than 25  wat ts  (o r
t e m p e r a t u r e  c o n t r o l l e d )  w i t h  a  s r n a l l  t i p .  A  l a r g e  i r o n  w i l l
" l i f t "  t h e  t r a c e s  a n d  d a m a g e  t h e  b o a r d  b a d l y .

a n t i - s t a t i c  m a t

g r o u n d  s t r a p s  f o r  E e c h n i c i a n

The repa i r  a rea  must  have an  an t i -s ta t i c  mat  to  p lace  the  CPU
boards  on  and a  ground s t rap  fo r  the  Eechn lc ian  as  he  is
work ing  on  the  board .  The techn lc ian  must  a lways  touch the  mat
t o  d i s c h a r g e  h i m s e l f  b e f o r e  w o r k l n g  o n  t h e  u n l t .
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III CARE AND HANDLING PB.OCEDURES :

Some components  ln te rna l  to  the  SAGE are  sens l t i ve  Eo improper  hand l i t tg .

S ta t l c  espec ia l l y  l s  known to  cause damage to  bo th  CMOS and LSI

c i r c u l t s .  I n d u s t r y  q u i d e l i n e s  h a v e  b e e n  e s t a b l i s h e d  t o  r e d u c e  s t a t i c

damage and shou ld  be  fo l lowed w i th  no  dev la t lon .  Th is  secEion  g ives  the

p r o c e d u r e s  S A G E  c o n s i d e r s  m o s t  i r n p o r t a n t .

I I I .OI  CIRCUIT BOARD HANDTING :

C l r c u i t  b o a r d s  s h a l l  o n l y  b e  h a n d l e < l  o n  o r  o v e r  a n t l - s t a t l c  m a t s .

Users  sha l l  ALWAYS be grounded Lo  the  mat .

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

C i r c u i t  b o a r d s  s h a l l  o n l y  b e  s t a c k e d  8  h i g h .

I I I . O 2  C H I P  H A N D L I N G :

C h i p s  s h a 1 l  O N L Y  b e  h a n d l e d  o n  a n t i - s t a t i c  m a t s  w i t h  t h e  u s e r  g r o u n d e d
t o  t h e  n a t .

I I I .O3 DISK DRIVE I IANDLING :

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

D l s k  d r i v e s  s h a l 1  b e  v e r y  g e n t l y  h a n d l e d  a t  a l l  t J - m e s ,

D i s k  d r i v e s  s h a l l  a l w a y s  b e  s t o r e d  o n  e d g e .

D i s k  d r i v e s  s h a l l  a l w a y s  b e  s t o r e d  w i t h  c a r d b o a r d  s h i p p i n g  d i s k e t t e  i n
p1 ace .

D i s k  d r i v e  d o o r s  s h a l 1  n e v e r  e v e r  b e  c l o s e d  w i t h o u t  e i t h e r  a  d l s k e t t e  o r

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

D i s k  d r i v e s  s h a 1 l  o n l y  b e  h a n d l e d  a n d  p l a c e d  o n  a n t l - s t a t i c  m a t s ,
B e f o r e  t o u c h i n g  a n y  d i s k  d r i v e  t h e  h a n d l e r  s h a l l  d i s c h a r g e  h l m s e l f  t o
t h e  a n t i - s t a t i - c  m a t  f i r s t .

t r I I .04 I ,TICROPOLIS DISK DRIVE HANDTING :

T h e  M I C R O P O L I S  d i s k  d r l v e s  a r e  h a n d l e d  a s  a b o v e  w i t h  t h e s e  d l f f e r e n c e s :

1 .  T h e  d o o r  m a y  b e  c l o s e d  w i t h  n o t h l n g  l n  t h e  d r i v e .
2 .  T h e  d i s k  d r l v e s  a r e  s h l p p e d  w l t h o u t  a  p a c k i n g  d l s k e t t e .
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IV SOFTHARE INSTALLATION :

The SAGE I I  D lagnost ic  so f tware  is  sh lpped on  two d iske t tes ,  one 80
E r a c k  a n d  o n e  4 0  t r a c k .  E a c h  d l s k e t t e  h a s  a  c o m p l e t e  s e t  o f  c o d e  a n d

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

a s  s e l e c t e d .

The master  d iske t tes  sh lpped f rom SAGE shou ld  be  backed up  us ing  the

F l l e r  a n d  s a f e l y  s t o r e d .  A s  b a d  s y s t e m s  t e n d  t o  d e s t r o y  d i s k e t t e s ,  t h l s

l s  a  v e r y  i m p o r t a n t  s a f e t y  p r e c a u t i o n .

A s  t h e  d i s k e t t e s  h o l d  b o t h  s o u r c e  a n d  c o d e ,  l t  i s  a d v l s e d  t h a t  s e r v t c e

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

d o n e  b y  m a k i n g  a  d i r e c E  c o p y  (  b o o t  a r e a  a l s o )  a n d  t h e n  d e l e t i n g  a l l

" .TEXTt t  f  l l es  except  "USERLIB.TEXT'  f rom the  new f loppy .

A br idge sys tem (  one w l th  sn  80  t rack  dr ive  and a  40  t rack  dr lve)  can

be tes ted  by  us lng  SAGEUTIL  to  change the  f loppy  parameters .  For

example :

B o o t  t h e  8 0  t r a c k  d i s k e t t e  ( u s u a l t y  l n  d r l v e  l t 4 z )  t o  t h e  T E S T  M E N U .

T?ren type trErt  Exi t  to the command l ine.
f rxrr  Xecute SAGEUTIL.
t t6 t t  Conf  igure .
I t6 t t  change ON-LINE.  (o r  ' tF t r  then "SYSTEM.MISCINFO (c r ) "

w h e n  b u i l d i n g  a n  8 0 / 4 0  t e s t  d l s k e t t e . )
t r P t f  f  l o p p y  c h a n g e .
' t 5 r r  t h e  4 0  t r k  f l o p p y  d r i v e  (  o r  4  l f  l e f  t  d r i v e ) .
r rBr r  to  se t  to  40  t rack  SAGE fo rmat .
t t T t t  t o  s e t  t o  n o n - s t a n d a r d  p a r a m e t e r s  f o r

CYCLER to  run  proper ly .
t f  F l  ( c r ) t t  s e t  t h e  n u m b e r  o f  r e t r i e s  = l
r r J f r  s e t  R e a d  a f t e r  w r i t e  O F F .
( c r )  t y p e  r e t u r n  u n t i l  t t R e a d y  t o  w r i t e . . . ? t t
r rY f r  updates  conf igura t lon
r rQt t  un t i l  back  a t  command l ine .
t r  I f  f  t o  r e - l n i t  t o  t e s t  m e n u .

I f  d e s l r e d ,  E n  8 0 1 4 0  d i s k e t t e  c a n  b e  m a d e  b y  d u p l l c a t l n g  a n  8 0  t r a c k

d iske t te  and nak lng  the  changes as  above on ly  chang lng  SYSTEM.MISCIMO

o n  t h e  d i s k e t t e  l t s e l f  i n s t e a d  o f  O N - L I N E .
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SYSTEM LRVEL TROUBLE SHOOTING

V SYSTEI{ LEVEL TROTIBLE SHOOTING :

l .  Connect  the  power  cord  and te rmina l .  T \ r rn  the  power  swi tch  on .
Dur ing  a  normal  power -on  the  f ron t  pane l  LED is  RED fo r  a  f rac t lon
o f  a  s e c o n d .  T h e n  i t  t u r n s  g r e e n  f o r  t h e  s t a r t u p  t e s t  u n t i l  t h e
b o o t  f r o m  t h e  f l o p p y  i s  f i n i s h e d .  I t  s h o u l d  s t a y  g r e e n  e x c e p t  f o r
f l a s h e s  o f  r e d .

2 .  I f  LED s tays  dark  then the  power  supp ly  may no t  be  work lng .  I f
LED s tays  RED then the  cpu board  may no t  be  work lng .  I f  LED ls
b l ink ing  then the  cpu cannot  access  the  Eermina l  ch lp .

3 .  I f  the  LED is  dark  see the  sec t ion  on  CHECK THE POWER SUPPLY.

4 -  I n s e r t  t h e  b o o E  d i s k e t t e  a n d  p r e s s  r e s e t .

5 .  I f  n o  s l g n - o n  m e s s a g e  a p p e a r s  o r  o n e  o f  t h e  f o l l o w i n g  e r r o r s
o c c u r ,  r e p l a c e  t h e  c o m p u t e r  b o a r d .

E x c e p t l o n  e r r o r  P a r i t y  e r r o r  M e m o r y  e r r o r

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

6 .  I f  t h e  s i g n - o n  a p p e a r s  o k  b u t  t h e r e  i s  a n  e r r o r  i n  b o o t l n g  t h e
d i s k e t t e  (  s u c h  a s  a n  e r r o r  r e a d i n g  a  s y s t e m  f l l e ,  a  d r i v e  e r r o r ,
o r  a  C R C  e r r o r )  t r y  b o o t i n g  o n  t h e  o t h e r  d r i v e  u s i n g  t h e  d e b u g g e r
command tt IF l tt .

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

8 .  I f  there  ls  on ly  one dr ive  or  the  computer  board  has  been rep laced
o n  a  t w o  d r i v e  s y s t e m ,  t r y  r e p l a c i n g  t h e  b o o t  d i s k  d r l v e .  0 n  a
S A G E  I I  t h l s  i s  E h e  l e f r - h a n d  d r i v e  ( l t 4 z ) .

9 .  R e p l a c e  t h e  d i s k  d r l v e  r i b b o n  c a b l e  a n d  t r y  b o o t i n g  w l t h  t h e  n e w
c a b l e .

1 0 .  N e x t ,  c h e c k  t h e  v o l t a g e  a t  t h e  d i s k  d r i v e  c l r c u i t  b o a r d  i t s e l f
w h e r e  i t  c o m e s  o u t  o f  t h e  c o n n e c t o r .  I f  t h e  v o l t a g e  l s  o u t  o f
s p e c ,  c h e c k  t h e  p o w e r  s u p p l y  v o l t a g e .  I f  i t  i s  c o r r e c t r  r € p l a c e
the  power  w i r lng  harness .
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VI CHECKING THE POTER SUPPLY :

Check power supply  for  these DC volcage ranges:
5 , 0 V  =  4 . 9 V  t o  5 . 2 V

+ 1 2 . 0 v  =  1 1 . 5 v  t o  1 3 . 0 v
- 1 2 . 0 v  =  - 1 0 . 0 v  t o  - 1 3 . 5 v

I f  t h e  v o l t a g e s  d o  n o t  s e e m  r l g h t ,  o r  s o m e  a r e  n o t  t h e r e ,
ex terna l  dev lces  f rom the  board  lnc lud ing  the  te rmlna l ,
s u p p l y ,  a n d  d i s k  d r i v e s .

Apply a dumrny load to Ehe powet:  supply by eonnect ing
r e s i s t o r s  f r o m  t h e  s u p p l y  t o  g r o u n d .

+  5 V  =  1 . 2  o h m n  5 0  w a t t
* l 2 V  =  8 . 0  o h m  5 0  w a t t
- l zV =  16  ohm 25 wat t

d lsconnect  any
p r i n t e r ,  p o w e r

the  fo l low lng

Check  the  po \ . /e r  supp ly  vo l tages  aga in .  I f  t he  vo l tages  a re  ou ts lde  o f
the ranges then the vol tage should be adJusted.  (On the Compower power
supp ly  change  the  R t r16  t r lmmer . )

A d j u s E :  +  5 V  t o  b e t w e e n  5 . 0  t o  5 . l V

R e p l a c e  t h e  p o w e r  s u p p l y  i f  t h i s  i s  n o t  p o s s i b l e .

C h e c k  + 1 2 V  f o r  1 1 . 5  E o  1 3 . 0 V
- I z V  f o r  - 1 0 . 0  t o  - 1 3 . 5 V

I f  t h e  o t h e r  v o l t a g e s  f a l 1  o u t s i d e  t h e  l i m l t s  r e p l a c e  t h e  P o w e r  s u p p l y .

I f  t h e  p o w e r  s u p p l y  c h e c k s  o u t  o k ,  t h e n  a  s h o r t  e x i s t s  o n  t h e  b o a r d ,  o r
on  a  per lphera l  be lng  powered f rom the  board .

T o  d e t e r m l n e  w h i c h  s e c t i o n ( s )  h a v e  t h e  s h o r t ( s ) ,  a p p l y  a  5 . 0 v ,  3  a m p
cur ren t  l fun l ted  vo l tage to  each o f  the  th ree  power  supp ly  lnputs  on  the
c p u  b o a r d .  B e  c a r e f u l  t o  o b s e r v e  c o r r e c t  p o l a r i t y .  t h e  v o l t a g e  w i l l
d r o p  o n  t h e  s e c t l o n  t h a t  i s  s h o r t e d .

U s i n g  t h e  a p p r o p r i a t e  ( u s u a l l y  m o s t  s e n s l t i v e )  s c a l e  o f  a  D W ,  m e a s u r e
the  vo l tage be tween the  power  ra i l  under  tes t ,  and ground a t  var lous
p o l n t s  o n  t h e  b o a r d .  T h e  p o i n t s  w i t h  t h e  l e a s t  v o l t a g e  a c r o s s  E h e m
l n d l c a t e  t h e  a r e a  w h e r e  t h e  s h o r t  i s .  I n  a  n e w  b o a r d  t h e  f a u l t  i s
u s u a l . l y  a  t r a c e  s h o r t  o r  a  s o l d e r  b r l d g e ;  i n  a  b o a r d  f r o m  t h e  f i e l d  t h e
f a u l t  1 s  u s u a l l y  a  b a d  c h l p .



VI. O l REPLACING THE POI{BR. SUPPLY :

l .  D l s c o n n e c t  t h e  p o w e r  c o r d .

2 .  R e m o v e  a l l  t h e  s c r e w s  a r o u n d  t h e  v e n t  h o l e s  o n  t h e  b a c k  p a n e l .

3 .  D i s c o n n e c t  a l l  c a b l e s  c o n n e c t e d  t o  t h e  c o m p u t e r  b o a r d .

4 .  R e m o v e  t h e  c i r c u i t  b o a r d  f a s t e n i n g s .

Gent ly  bend the  back  pane l  ou tward  so  tha t  Lhe c i rcu l t  board  may

b e  m o v e d  b a c k  s u f f i c i e n t l y  t h a c  t h e  L E D  o n  t h e  f r o n t  w t l l  c l e a r

t h e  f r o n t  p a n e l .  T t l t  t h e  f r o n t  e d g e  o f  t h e  b o a r d  u n E l l  l t  c l e a r s

the  top  o f  the  f ron t  pane l .  S l ide  the  board  fo rward  to  remove lE

f r o m  t h e  c h a s s i s .

T h e  b o a r d ,  w h e t h e r  i n ,  o r  o u t ,
w i t h  a n t i - s t a t i c  m a t e r i a l s  a n d

Disconnect  the  fan  power  cord
o n  t h e  p o w e r  s u p p l y  s h i e l d ,

SAGE rr SERVTCE MANUAL [ 1.0]
CHECKING THE POWER SUPPLY

REPLACING THE POWER SUPP],Y

o f  t h e  c h a s s i s  m u s t  o n l y  b e  h a n d l e d
procedure  s  .

on  un i ts  wh ich  have the  fan  mounted

to  the

5 .

6 . Remove the  screws on  the  unders ide  o f  the  chass is  wh ich  a t tach  the

s u p p l y  s h i e l d  t o  t h e  c h a s s i - s .  N o t e  :  o n l y  t h e  o l d e r  m o d e l s  w l t h

T a n d o n  d i s k  d r i v e s  h a v e  p o w e r  s u p p l y  s h i e l d s .

7 .

8 .

Dlsconnect  power  connector  f  rom po\^ /e r  supp ly .

Remove the  four  sc rews wh lch  secure  the  power  supp ly
c h a s s l s  a n d  r e m o v e  t h e  p o w e r  s u p p l y  f r o m  t h e  c h a s s i s .

Ins ta l l  the  new po\^ Ie r  supp ly  in  the  reverse  order .9 .
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VI I POTER-UP ROUTINE :

T h e  p o w e r - u p  r o u t l n e  l s  a  d i a g n o s t l c  a i d  w l t h i n  i t s e l f .  T h t s  s e c t l o n
exp la ins  how l t  works  and how to  use  i t  fo r  t roub leshoot lng .  I f  the
e a r l y  p o r E l o n s  o f  t h e  b o o t  f a i l ,  D o  e r r o r  m e s s a g e s  a r e  g l v e n  b u t  t h e
p r o c e s s o r  L E D  w i l l -  t u r n  R E D .  A n  o s c i l l o s c o p e  i s  n e c e s s a r y  t o  l s o l a t e
the  prob lem.

v e r s t o n s  o f  L h e  P R O M S  b e f o r e  3 - J a n - 8 3  d o  n o t  h a v e  a l l  o f
f e a t u r e s  d e s c r t b e d  h e r e .  T h e  d l f f e r e n c e s  a r e  e x p l a l n e d
updaEes found in  the  f ron t  o f  your  SAGE Users '  Manua l .

The power -up  rou t ine  res ides  in  an  8K by te  boot  ROM.
s l m p l e x  n o n - i n t e r r u p t  d r l v e r s  f o r  s e l f - t e s t  o f  m e m o r y ,
dev lces .  Normal ly ,  the  PRoI " lS  res ide  in  memory  a t  address
r e s e t  t h e y  a r e  s w i t c h e d  t o  r e s i d e  a t  0 0 0 0 0 0 .

t h e  d i a g n o s t l c
l n  t h e  r e l e a s e

I t  c o n t a l n s
p r o c e s s o r  a n d
F80000 bu t  on

On power -up  or  when the  processor  i s  RESET,  the  processor  s ta r ts
execut lng  the  boot  p rogram a t  memory  loca t lon  0 .  The processor  reads
E h e  l n t t i a l  s t a c k  p o l n t e r  a n d  l n i t l a l  s t a r t  v e c t o r  f r o m  R O M  l o c a t l o n s  0
a n d  4  r e s p e c t l v e l y ,  T h e  s t a r t  v e c t o r  p o l n t s  t o  t h e  a d d r e s s  o f  E h e
t n i t t a l l z a t i o n  c o d e .  A f t e r  t h e  i n i t i a l  E e s t s ,  t h e  e x e c u t l o n  o f  a n
address  over  F80000 causes  the  hardware  to  sw l tch  the  ROMs back  to  the l r
h lgh  memory  loca t ion .  Program execut ion  cont inues  ou t  o f  the  new ROM
l o c a t i o n .

D e s c r i p t L o n s  o f  t h e  l n i t i a l - i z a t i o n  t e s t s  f o 1 l o w .  N o t e  t h a t  t h e  e n t i r e
i n i t l a l i z a t l o n  t e s t  s e q u e n c e  c a n  b e  c o n t l n u o s l y  r e p e a t e d  b y  s e t t i n g  t h e
s w l t c h e s  a s  d e s c r i b e d  a t  t h e  e n d  o f  t h i s  s e c t l o n .
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I N I T I A I , I Z A T I O N

V I I . O l  I N I T I A L I Z A T I O N  :
F i r s t  a l l  t h e  T / O  c h i p s  a r e  i n i t i a l i z e d  t o  a n  " i d l e "  c o n d i t i o n .

CHECK THE DATA SIGNALS:

0 0 0 0  t h e n  F F F F  a r e  w r i t c e n  t o  F C O F F E  r e p e a t e d l y  f o r  a b o u t  1 0 0  m s e c .
T h i s  i s  l o n g  e n o u g h  t o  u s e  a n  o s c i l l o s c o p e  t o  v e r l f y  t h a t  a l l  o f  t h e
d a t a  l i n e s  a r e  l n d e e d  g o i n g  h i g h  a n d  l o w .  A  l l n e  t h a t  d o e s  n o t  c h a n g e
i s  l n  e r r o r .  C h e c k  f o r  s h o r t s  t o  a n o t h e r  l l n e  o r  a  b a d  b u f f e r / d r i v e r .
I f  t r ^ /o  l ines  are  shor ted  together  o  the  s igna l  may s t l l l  change bu t  the
l e v e l  o f  t h e  s i g n a l  w i l l  b e  t o o  l o w .

CHECK THE ADDRESS SIGNALS:

A n o t h e r  l o o p  t o g g l e s  a l l  t h e  a d d r e s s  l i n e s  b e t w e e n  0  a n d  1
s e q u e n t i a l l y  r e a d i n g  a d d r e s s e s  0 0 0 0 0 0 ,  F F C O F E  a n d  T F F E  f o r  1 0 0  m s e c .

CHECK THE I l  O CHIP SELECTS:

hy

A  t h i r : d  l o o p  s e q u e n t i a l l y  r e a d s  a l l  t h e  I / O  p o r t s  (  F F C 0 0 1  ,
F F C O 1 1 . . " F F C 0 8 1 ) .  U s e  a n  o s c i l l o s c o p e  t o  v e r i f y  t h a t  a l l  t h e  c h i p
s e l e c t  l i n e s  c h a n g e .  T h e  t e s t  r e p e a t s  f o r  a b o u t  1 0 0  m s .
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SWITCH SETTINGS ARE READ:

Next ,  the  te rn ina l  baud ra te  i s  de termined by  read ing  GR0UP-A DIP
s w l t c h e s  o n  t h e  r e a r  p a n e l .

SIf3 SIJ2 SI{l Ternlnal baud rate
dwn dwn dwn 1 9. 2K baud
dwn dwn up 9600
dwn up dwn 4800
dwn up up 2400
up dwn clwn 1200
up dwn up 600
up up dwn 300
up  up  up  reserved ,  w l l l  de fau l t  to  19 .2K baud .

sH4
dwn
u p

P a r l t y  c o n t r o l
even par l ty  enab led
p a r i t y  d i s a b l e d

0 n  s E a r t u p ,  t h e  r e m o E e  s e r l a l  c h a n n e l  d e f a u l t s  t o  8  d a t a  b l t s ,  I  s t o p
b i c ,  a n d  e v e n  p a r i t y .

T h e  f l o p p y  d r l v e  o p E l o n  s w i t c h  i s  r e a d  t o  d e t e r m i n e  w h i c h  t y p e  o f  d r i v e
i s  i n s t a l l e d  ( a l w a y s  d o u b l e - d e n s i t y ,  d o u b l e - s i d e d  f o r n n a t ) .

SW7 FLOPPY CONFIGURATION
up 40  t rack  (48  TPI )  d r l ve
dwn B0  t rack  (90  TPI )  d r l ve

The  te rm ina l  d l sp lays :

r r  Sage I l t t  :

A t  t h l s  p o i n t  t h e  t e r m i n a l  i s  i n l t i a l l z e d .  T h e  f i r s t  p a r t  o f  t h e  s l g n -
o n  m e s s a g e  " S A G E  I I "  i s  d i s p l a y e d .  I f  n o  m e s s a g e  i s  d l s p l a y e d ,  a n d  t h e
LED is  b l tnk ing  rap id ly  the  cpu cannot  access  the  te rmina l  con t ro l le r
c h t p .  T h e  s y s t e m  m u s t  b e  r e s e t  t o  g e t  i t  o u t  o f  t h i s  c o n d l t l o n .

Now the  R0 l "1s  are  swi tched to  the l r  normal  address  loca t lon .  The las t
p a r E  o f  t h e  s l g n - o n  m e s s a g e  " S t a r t u p  t e s t ' r  i s  d l s p l a y e d .  I f  t h e  s y s t e n
a l w a y s  d i e s  b e f o r e  c o m p l e t i n g  t h e  s i g n - o n  m e s s a g e ,  t h e  s w i t c h  h a s  b e e n
u n s u c c e s s f u l .  C h e c k  t h e  a d d r e s s  l l n e s ,  s w i t c h  h a r d w a r e  a n d  t h e  b o o t
ROMS themse lves .

A t  t h t s  p o i n t ,  t h e  d i s p l a y  s h o u l d  r e a d :

r r  S a g e  I I  S t a r t u p  T e s t r f

1 0
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POWER-UP ROUTINE

INITIALIZATION (cont )

PROM CHECKSUM TEST:

Both  PR0Ms have s i rnp le  checksums.  The ROM tes t  ca lcu la tes  the  checksum
of  the  ROMs to  insure  tha t  the  BOOTSTRAP program i tse l f  i s  ok .  l , lessages
" P R O M  I  b a d "  o r  " P R O I " I  2  b a d "  w 1 1 1  d i s p l a y  t f  p o s s i b l e  o t h e r w l s e  t h e  c p u
w i l l  h a l t  a n d  t h e  C P U  l i g h t  w i l l  b e  R E D .  B e c a u s e  t h i s  e r r o r  a n d  a  C p U
e r r o r  a r e  c a t a s t r o p h l c ,  r o  f u r t h e r  i n f o r m a t i o n  c a n  b e  g i v e n .  P R O M  1
r e f e r s  t o  t h e  E V E N  m e m o r y  a d d r e s s e s  ( p a c k a g e  U 1 7 )  w h i l e  P R O M  2  r e f e r s  t o
t h e  O D D  m e m o r y  a d d r e s s e s  ( p a c k a g e  U l 8 ) .

VI I. O 2 RAI,I HEHORY TEST :

A 1 1  R A M  m e m o r y  e x i s t i n g  i n  t h e  s y s t e m  i s  t e s t e d  n e x t .

N O T E : I f  S w i t c h e s  5 1 6  a n d  B  o f  G R O U P  A  a r e  s e t  O F F T O F F , O N
r e s p e c t i v e l y  t h e n  t h i s  t e s t  w i l l  b e  b y p a s s e d  a n d  a  m e s s a g e
" B y p a s s e d  r n i t "  w i l l  d i s p l a y .  T h e  p r o c e s s o r  e n t e r s  t h e
d e b u g g e r .  T h i s  o p t i o n  i s  u s e d  t o  i n s p e c t  m e m o r y  a f t e r  a
p r o g r a m  c r a s h .

T h e  t e s t  o f  t h e  f i r s t  1 2 8 K  o f  R A M  i s  r u n  i n  t h e  f o l l o w i n g  m a n n e r :

Each long word

Each long word

( t+

( 4

b y t e s )  i s  s e t  t o  0 0 0 0 0 0 0 0  a n d  r e a d  b a c k .

b y t e s )  i s  s e t  t o  F F F I - F F F F  a n d  r e a d  b a c k ,

T h e n  i t  i s  s e t  t o  i t s  o w n  a d d r e s s  a n d  p r o g r a m  g o e s  o n  t o  n e x t  l o n g  w o r d .
W h e n  a l l  1 2 8 K  i s  d o n e ,  e a c h  l o n g  w o r d  i s  r e a d  t o  s e e  i f  i t  s t i l 1
c o n E a l n s  l t s  a d d r e s s .

T h e n  t h e  t o p  w o r d  o f  e a c h  1 2 8 K  b a n k  i s  r e a d  t o  s e e  i f  t h a t  b a n k  e x i s t s .
O n c e  t h e  s i - z e  o f  t h e  a d d i E i o n a l  m e m o r y  i s  d e t e r m i n e d ,  i t  i s  c h e c k e d  j u s t
a s  t h e  f l r s t  1 2 8 K  w a s .

T h i s  t e s t  w 1 1 1  t a k e  a  f e w  s e c o n d s .  T h e n  t h e  m e s s a g e

"RAIy l  S IZE =  xxXXXX"  w i l l  be  d isp layed.

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

B A D  m e m o r y  G  ( a d d r )  i s  ( A  d i g i t  v a l u e )  i n s t e a d  o f  ( A  d t g l t  v a l u e )

T h e  p r o g r a m  s t o p s  a t  t h e  f i r s t  b a d  l o c a t i o n  i t  f i n d s .  B e c a u s e  i t  r e -
r e a d s  t h e  l o c a t i o n  t o  p r i n t  o u t  t h e  e r r o r  m e s s a g e ,  t h e  e r r o r  v a l u e  m a y
b e  t h e  e x p e c t e d  v a l u e  i f  t h e  R A M  i s  i n t e r m l t t e n t  a n d  r e a d s  c o r r e c t l y  t h e
s e c o n d  t i m e .  T h e  p r o c e s s o r  w i l l  a t t e m p t  t o  e n t e r  t h e  d e b u g g e r  a f t e r  a
m e m o r y  e r r o r .  I f  t h e  f a i l e d  m e m o r y  o c c u r s  i n  t h e  d e b u g g e r  s t a c k  a r e a
( w o r k l n g  d o w n  f r o m  4 0 0 H ) ,  t h e  d e b u g g e r  m a y  f a i l  t o  o p e r a t e  c o r r e c t l y
a f t e r  t h e  m e m o r y  e r r o r .
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sAcE r I  sERvrcE MANUAL [1.0]
POWER-UP ROUTINE
DISK BOOTSTRAP

VII .O3 DISK BOOTSTRAP :

Nex t ,  the  boo ts t rap  sw l tches  a re
t o  b o o t  t o :

read to  de termlne what dev lce /program

sn6 sw5
dwn dwn
dwn up
up dwn
up up

BOOT DEVICE
boot to DEBUGGER
boot  to  F loppy dr ive 0.
reserved,  defaul ts  to  DEBUGGER
reserved,  defaul ts  to  DEBUGGER

I f  the  rear  pane l  sw l tches  are  se t  to  boot  f rom a  f loppy  the  screen w l l l
d t  s p l a y :

r rBootLng f rom Floppy"

Then  the  f i r s t  lK  o f  the  BOOT d lske t te  ( f l r s t  2  sec to rs  o f  5 lZ  by res
each)  are read ln to memory at  locat lon 400 hex.  The f l rs t  4  bytes of
th l s  a rea  shou ld  be  the  ASCI I  s t r i ng  'B0OT '  =  42  4F  4F  54  hex .  I f  t h ts
ln fo rmat lon  l s  no t  the re  then  an  e r ro r  message  i s  d l sp layed :

"Not  Boor  d lsk"

I f  a  t lmeout  occurs whi le  t ry ing to access the d isket te,  -he program
assumes  the re  i s  no  d lske t te  the re  and  ou tpu ts :

"Put  ln  B00T d isk and press a k"y"

Typing a r rQrr  wt l l  d lsp lay

t fBoot  abor ted on dr lve Ot t

and contro l  w111 go to the DEBUGCER.
re- t ry  to  boot  f rom the Floppy.

Typlng any other key w111 cause a

I f  the  ays tem appears  to  t r y  to  boo t ,  bu t  d ies  be fo re  d tsp lay lng  the
pronpt  1 lne for  the operat ing system, the probleur  may 1 le ln  the
lnterrupt  systen.  A11 I /O up to th is  polnt  was done us lng the pol led
dr lvers ln  the moni tor  ROM. Once the system ls  read f rom the f loppy,
the ln terrupt  dr lven I /O rout lnes ln  SYSTEM.BIOS are used.  The system
f l les can be ver l f ted l f  another  work ing SAGE I I  ls  present .  The f loppy
dr l ve  cou ld  a lso  be  read lng  the  f i l es  tncor rec t l y .
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POWER-UP ROUTINE

DISK BOOTSTRAP (cont)

Usua l l y ,  l f  a  f l oppy  d lsk  e r ro r  occurs ,  one  o f  these  e r ro r  messages  w111
be g l -ven:

t tDr l ve  e r ro r  ( code)  on  d r l ve  (O o r  l ) t t  where  codes  a re :
01  con t ro l l e r  fa l l u re
02 lnval ld command
03  reca l lb ra te  o r  seek  fa l l u re
04 t imeout
05  -  n l ss lng  address  mark
05 -  no data found
07 overrun
08 CRC error
09 end-of -cy l inder
0A unknown
0B address out-of - range

VI I. 04 SPECIAL }iONITOR COI{UANDS :
T 'here are severa l  monl tor  cornmands spect f  lca l ly  designed f  or  hardware
trouble shootLng.

ERx and EFx

These commands cause 4K of  data to  be t ransfered f ron/ to the spect f led
dr l ve  and  b lock  number .A  per lod  ( ' . '  )  l s  d l sp layed  fo r  each  success fu l
t rans fe r  wh l le  an  'X '  l s  d i sp layed  fo r  each  unsuccess fu l  t rans fe r .

A11 errors are lgnored by the system. Signals  to  the Floppy dr lve or
contro l ler  can be v lewed wl th an osc l l loscope to deEermlne the problem,
By star t lng the read on a b lock l t  that  ls  a mul t lp le  of  4 ,  the s ide
se lec t  l l ne  can  be  observed  to  togg le .

ERO bbbb Block bbbb (hex)  on Uni t  l l4  ( le f t  f loppy)  ls
cont inuously  read.

ERI bbbb Block bbbb (hex)  on Unl t  l l5  ( r tght  f loppy)  ls
con t lnuous ly  read .

BI IO bbbb Block bbbb (hex)  on Uni t  l t4  ( le f t  f loppy)  ls
con t lnuous ly  wr i t ten  to  w l th  a l l  ze ros .
Remember to  use a scratch d lsket te.

EIr l  bbbb Block bbbb (hex)  on Uni t  l l5  ( r ight  f loppy)  ls
con t inuous ly  wr l t ten  to  w l th  a l l  ze ros .
Remember to  use a scratch d lsket te.
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POWER-UP ROUTINE
MAINTEI.IANCE TESTS

VII.O5 UAINTENAITCE TBSTS :

ROM program vers lons af ter  3-Jan-83 have addl t lonal  d lagnost ics that  are
control led by the GROup A swlrches at the back of the sAGE:

sn6 srf5 srfA sY3 snz snl
d w n  d w n  d w n  , . o  . . .  . . .  . . .
dwn dwn up
dwn up dwn

dwn dwn
dwn up
up dwn
uP up

up dwn up up

I ' l hen  the  sys tem ls  rese t  a  message f  o r  the  type  o f  tes t  w i l l  be
d lsp layed.  For  example :

"SAGE I I  Star tup Testst '
frltAlrt write looptt

The Bypaesed In l t  se lect ton overr ldes the normal  s tar tup sequence.
I^ lhen the reset  but ton ls  pressed the debugger ls  automat lca l ly  entered.
The memory can be lnspected.  Regtster  contents are inval id  as they
cannot be saved on reset. stack memory from 400H down is ,* . , ,d by the
debugger 8o these locat lons nay have changed.  The f lag at  104H is  a lso
c leared so that  the debugger w111 not  at tenpt  to  use the BIOS.

The Iooped test  se lect lon repeats the star tup tests  in  pROM over  and
over  agaln.  ThLs ls  usefu l  when watching s lgnal  1 lnes wl th the
oscl l loscope.  I f  the tests  are seccessfu l  the LED iernal -ns green for  the
durat ion of  each pass and b l lnks red at  the end of  each p.* r .  I f  any
test  fa l ls  the Processor  ls  s topped and the LED is  set  RED. Tt re
swl tches must  be changed back (  Swttch 8 to  dwn and swl tches 5 & 6 to
your  des l red  boo ts t rap  se lec t lon )  and  the  sys tem rese t  to  ge t  ou t  o f  the
exerc ise  loop .

The RA}i rrLte loop contlnuously loops through a selected bank (1ZAX)
of memory wrlt lng 0000 or FFFF as determlned by swltch 3 of GROUP B:

"' if'" fur * ttnr i: :ri *#'E-488 
address)

sn8 sw7
up
u p
up

UAINTET|ANCE TEST:
Bypassed ln i t
Iooped test  (PROM)
MM wrlte loop

00000 ro IFFFE
20000 ro 3FFFE
40000 to 4FFFE
60000 to TFFFE

Iooped test  (Reserved)
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VIII CPU BOAR,D TROUBLESHOOTING :

i lOTE: Tt rese procedures are in tended for  t roubleshoot ing a "dead' l
system. I f  the system boots proper ly ,  run CYCLER, c lean the d isk heads
e tc .  be fo re  s ta r t l ng  th l s  checkou t .

When the  power  l s  tu rned on  or  the  rese t  bu t ton  ls  p ressed,  a  t tdead"

sys tem sends no  ou tpu t  to  the  te rmlna l  (except  perhaps  a  coup le  o f  G@
s l g n s )  a n d  s t o p s  w i t h  t h e  p r o c e s s o r  L E D  s e t  R E D ,

Most  f le ld  p rob lems are  due to  the
n o t  p r o p e r l y  s e a E e d  l n  i t s  s o c k e t .
a n y  o f  s e v e r a l  d i f f e r e n t  p r o b l e m s .
the t ime refer to rhe CHECKLIST
manua l .

f a l l u re  o f  a  ch ip  o r  a  ch tp  tha t  i s
Intermi t tent  operat lon may be due to

I f  the  sys tem wt l l  opera te  mos t  o f
FOR in te rm i t tence  sec t lon  o f  th l s

l , l hen  t roub leshoot ing  a  "deadt t  sys tem
e x p e r l e n c e d  f a c t o r y  t e c h n i c i a n s  :

keep ln  u r ind  these h in ts  f rom our

1 .
2 .
3 .
4 .

5 .
6 .
7 .

TROUBLESHOOTING HIf,TS :

Faul ty  CPUs are very rare.
Faulty EPROI'1s are falr ly common.
Faulty RAl, l  chlps are fair ly common.
A faulty RAM cannot keep the system from
glv lng a s lgn-on message.  A faul ty  EPROM
wt1 l "  do  l t  a l l  mos t  every  t lme .
Fau l t y  de lay  l l nes  do  occur .
Fau l t y  ch lps  ln  the  T l  0  sec t ion  a re  ra re .
Faul ty  capaci tors may work for  awhi le  but
eventual ly  degrade and cause in terml t tent
problems.

These parts and RAM should not e f f e c t  t h e  s i g n - o n  m e s s a g e :

U3
Rn2
u31
u 2 l

RNl
u63
u49
U5

u 1 0
u62
U6
u73

u 1 1
u46
u7
u74

UT2
u40
U8
v2

RN5
u30
u39
v29

RN4
v23
u58
u20

RN3
u64
u59
u28

Even a  "dead"  sys tem wi l l  have s lgna l  ac t l v i t y  fo r  a  shor t  t l rne  a f te r
r e s e t  i s  p r e s s e d .  A  s c o p e  p r o b e  c a n  b e  u s e d  E o  e x a m L n e  a l l  c l a t a ,
a d d r e s s ,  a n d  c o n t r o l -  1 l n e s .  s t a r t  w l t h  t h e  P R 0 M  s l g n a l s  a 8  t h l s  c o d e  l s
t h e  f l r s t  t o  e x e c u t e "  C h e c k  t h e  T / O  s e c t i o n  l a s t  e v e n  l f  t h e  s l g n a l s
there  l -ook  suspec t .  I t  l s  very  un l l ke ly  tha t  the  prob lem 1s  ln  th ;  I /  O
a s  t h e  c p u  h a s  n o  i n t e r a c t l o n  w i t h  t h i s  s e c t l o n  u n t l l  m u c h  l a t e r  l n  t h e
BOOT rou t l -ne .
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Specl f ic  checks of  the lmportant  system s lgnals  fo1 low.  I t  wl11 a lso
help to  have a good understandlng of  the Boot  program. Refer  to  the
sect lon on the B0OT TEST ln th ls  manual .

VI I I. O I CHECKII{G TEE SYSTEIII CLOCK :

C t r e c k  t h e s e  p o l n t s  w i t h  a n  o s c l l l o s c o p e .
then look  fo r  the  prob lem lnd ica ted .

I f  there  ls  no  8  Mhz c lock

Pln 8 of
P ln  3  o f
P ln  15  o f
P i n  1 4  o f
P i n  1 3  o f
P i n  1 0  o f
Pln I  o f

u66
u69
u68
tJ44
v37
u37
u54

s h o r t e d  c r y s t a l  o s c i l l a t o r .
shor t  or  bad counter  U69
open t race f rom U69-pln 3.
shor t  or  bad buf  f  er  1J44.
open t race f rom U44-ptn 14.
shor t  or  bad inver ter  U37.
I2O ohm res ls tor  miss lng or  wrong value
or  a  shor ted  l i ne

Check for  64 l (hz at  p ln 9 of  U75.  I f  i t  ls  not  there then t rouble shoot
counter  chaln of  U69 and V67 and/or  check for  shor t  on 64 ICrz l ine.
Check for  54 I ihz at  p ln 1 l  o f  U34.  I t  should be there I f  l t  was at  U75-
p t n  9 .

VIII .02 CHECKING TEE ADDRESS STROBE LINE :

Check to see l f  AS+ pin 13 of

I f  AS+ is  noE r lght  then check
I t  should be h igh or  f loat ing
low check  fo r  e l the r  shor ts ,  a
p r o c e s s o r s  a r e  v e r y  r a r e . )

U44  i s  e i the r  l ow o r  togg l lng .

p ln 6 of  U68 where the s lgnal  or lg lnates.
(  i f  t h e  p r o c e s s o r  i s  h a l t e d ) .  I f  1 t  1 s
bad  U44 ,  o r  a  bad  p rocessor .  (No te :  Bad

I f  U68-ptn 6 ls  ok then check the lnput  on p ln 17 of  lJ44 for  a h igh or
f loat ing s ignal .  I f  i t  ls  not  the same as U68-pln 6 check for  an open
trace.  C'heck for  a low on Pin 3 of  V44 as the s lgnal  should be lnver ted
through u44.  r f  the lnput  on ptn 17 ls  ok,  but  p ln 3 ls  h igh,  then
el ther  the output  ls  shor ted or  tJ44 ls  bad.  U44-pln 3 and U44-ptn 13
are connected and should have the same slgnal. I f  not check for an open
t race  o r  a  bad  socke t .

Check  fo r  h igh  a t  p ln  2  o f  U l5 .
U44 may be bad,  the res ls tor  may
U15 l t se l f  o r  a  shor t  to  ano ther

A low or  f loat lng state lnd icates that
no t  be  l2O ohms,  o r  the  t race  t s  open .
l lne could be the problem.
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CHECKING TI{E REFRESH SIGNALS

V I I I . 0 3  C I I E C K I N G  T H E  R E F R E S H  S I G t r A t S :

Check  fo r  the  64  Khz  re f resh  s igna l  a t  p in  3  o f  V32,  I f  th is  l s  no t
c o r r e c t ,  o r  t h e  t i m i n g  l - s  s l l g h t l y  o f  f  t h e n  t h e  d e l a y  l i n e  ( t J 4 2 )  i s  b a d
(known to  happen) .  U34,  l J32  or  a  pc  board  fau l t  can  a lso  cause prob le rns
f o r  t h e  r e f r e s h  s i g n a l .  A t  t h t s  p o l n t r  t r o  m a t t e r  h o w  d e a d  t h e  b o a r d  l s
you shou ld  have re f resh  s lgna ls  to  the  MMs,  To  check  th ts  send no th ing
but  re f resh  s igna ls  to  the  RAMs by  ho ld ing  the  rese t  swt tch  in .  Check
R A O  R A 7  f o r  m i s s i n g  s i g n a l s  o r  a  s l g n a l  s h o r t e d  t o  a n o t h e r  I  i n e .
S lgna ls  wh lch  are  shor ted  together  wt l l  show a  mld- leve l  vo l tage be tween
0 and +5V a t  lnEerva ls  dur ing  the  re f resh .  They  may cause lncons ls ten t
er ro rs .  Good s lgna ls  wt l1  change qu ick ly  be tween ground and +5V wl thout
paus lng  ln  the  n ldd le .

VIII. 04 CIIECKING THE R.AI{ SIGNALS :

Proper  func t lon ing  o f  the  RAMs is  no t  necessary  fo r  the  sys tem to
display the s lgn-on message when using ei ther the RAI ' I  test  ROMs or the
normal  Boot  R0Ms.  The RAM c l rcu i t ry  can on ly  a f fec t  the  sys tem s tar t -up
l f  l t  l n t e r f e r e s  w l t h  t h e  d a t a  b u s .  C h e c k  t h e  M C 6 8 8 9  b u f f e r s  t o  s e e  l f
t h e y  a r e  e h o r t e d  t o  t h e  d a t a  b u s .  I f  t h e  r e a d  s i g n a l  l s  f a u l t y ,  t h e
b u f f e r s  w 1 1 1  a l w a y s  d r l v e  t h e  b u s  o n  t h e  p r o c e s s o r  s l d e .  T o  t e s t  t h i s
remove bu f fe rs  U63,  U62,  U30 and tJ23.  Reset  and see l f  the  s ign-on
m e S s a g e  a p p e a r s .

T h e  o t h e r  p o s s l b l e  p o i n t  o f  l n t e r f e r e n c e  w i t h  t h e  d a t a  b u s  c a n  b e  c a u s e d
b y  t h e  d a t a  l i n e s  b e t n g  s h o r t e d  t o  t h e  p a r i t y  d e c o d e r  c h l p s  U 6 4  a n d  U 3 l .
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REPLACING TITE COMPUTER BOARD

VIII.OS REPLACING THB CO}IPUTER BOARD :

l .  D lsconnec t  the  power  co rd .

2. Remove al l  but the two bottom screws around the vent holes on the
back panel .

3.  Dl -sconnect  a l l  cables connected to the computer  board.

4.  Remove the fastenlngs secur lng the c i rcu l t  board to the chassls .

5. Gently bend the back panel outward so that the clrcuit  board may
be moved back suf f lc ient ly  that  the LED on the f ront  w111 c lear
the f ront  panel .  T l l t  the f ront  edge of  the board unt l l  t t  c lears
the top of  the f ront  panel .  S l ide the board foreward to remove t t
f rom the chassis .

6.  Tt re board,  € l ther  ln  or  out  of  the chassLs,  must  only  be handled
w l th  an t l - s ta t l c  p rocedures .

l 8



SAGE rr  sERVrcE MANUAL [1.0J
TEI'{PEMTURE TEST

IX TEI{PERATURE TEST :

Idea l l y ,  a  serv lce  center  w j . l l  have a  tempera ture  chamber  in  wh lch  to
p lace  the  sys tem and vary  the  tempera ture  up  and down to  de termlne i f
t h e  u n l t  t s  t r u l y  s e n s i t l v e  t o  t e m p e r a t u r e  v a r i a t i o n s .  A s  t h l s  n e t h o d
ls  very  expens ive  and somewhaL t ime-consurn l -ng ,  th is  tes t  ou t l lnes  some
genera l  gu lde l lnes  fo r  check ing  fo r  a  tempera ture  prob lem.

T h e  t e c h n l c i a n  n e e d s  o n l y  a  h e a t  g u n  a n d  c a n s  o f  t t f r e e z e "  s p r a y ,

T h e  t e s t  l s  s o m e w h a t  o f  a n  a r t  a s  t h e  t e c h n l c i a n  h a s  l i t t l e  l d e a  o f  t h e
t rue  measure  o f  the  tempera ture  be ing  app l ied  to  the  board .  Beg lnners
tend to  f ry  o r  f ros t -bL te  ch ips  do ing  more  damage than good.  Remember
tha t  the  cus tomer  who cornp la ined o f  the  prob lem is  p robab ly  no t  t ry i .ng
to  p rogram ln  adverse  weather  cond i t ions .  S l igh t  var la t ions  f rom th ;
normal  room tempera ture  o f  your  serv ice  eenter  shou ld  be  enough to
i d e n t l f y  t h e  p r o b l e m  a s  t t t e m p e r a t u r e  s e n s l t . i v e t t  o r  n o t .

Remember that  a l - l  systems have some hot or cold l ln l t  where thev wi l l
norna l l y  qu l t  opera t lng .

OPERATIOH:

l .

2 .

3 .

Remove the  l id  f rom the  sys tem.

I f  t h e  s y s t e m  w l 1 1  b o o t  f a i r l y
s t a r t  t h e  t e s t .  O t h e r w i . s e ,  s e t
o v e r  a n d  o v e r  ( S e e  t h e  w r i t e u p
v a r y i n g  t h e  t e m p e r a t u r e .

cons ls ten t l y ,  boo t  to  CyCLER and
the swi tches on the back to reboot

on the POWER-UP routlne ) whlle

H E A T :  V i s u a l l y  d l v t d e  t h e  b o a r d  l n t o  s e c t L o n s .  A p p l y  h e a t  w l t h  a
heat  gun even ly  over  the  sec t lon .  The ch ips  shou ld  be  ho t  enough
to  cause d lsconafor t  i f  touched bu t  no t  enough to  burn  the  sk in ,
Le t  the  board  coo l  down between ln te rva ls  so  tha t  expans lon  and
c o n t r a c t l o n  o c c u r s  w i t h i n  t h e  c h i p s  a n d  s o c k e t  c o n n e c t l o n s .  D o
a L l -  s e c t i o n s  o f  t h e  b o a r d "  I f  a  p r o b l e n  o c c u r s  t r y  t o  n a r r o w  t h e
c a u s e  d o w n  t o  a  s i n g l e  c h i p  ( o r  s o c k e t  o r  c o n n e c t o r ) .

4 . coot r , :  A  can o f  t t f  reezet t  spray  can be  used to  check  f  o r
t e m p e r a t u r e  s e n s L t l v i t y  l n  t h e  c o l d  r a n g e .  A g a i n  u s e  c a u t l o n .
Hot r -d ing  the  nozzLe on  a  ch ip  w111 usua l ly  make the  sys tem fa l l  anc l
m a y  p e r m a n e n t L y  d a n a g e  t h e  c h l p ,  U s e  s h o r t  b u r s t s  o v e r  s e c t l o n s
of  the  board .  le t  the  board  warm up be tween burs ts  so  tha t
expans ion  and cont rac t ion  occurs  w i th in  the  ch lps  and socket
c o n n e c t l o n s .

Loose cab les  or  bad sockets  may masquerade as  a  tempera ture  prob lem.

r 9
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SAGE r I  SERVICE MANUAL [1.0]
INTERI"TITTANCE CIIECKLIST

X INTERIITITTATVCE CHECKLIST :

I f  t h e  s y s t e m  l s  l n t e r m i t t e n t r  p € r f o r n  t h l s  c h e c k l l s t ,  t h e n  r e - t e e t  w l t h
CYCLER:

RAMS are suspect in intermlttent fal lures. I f  RAI,IDISK ls belng
used ,  t r y  opera t ing  w l thou t  i t .  I f  no  p rob len  occurs ,  l so la te  the
bad RAt'{ by swapplng one by one wi th a good RAM.

Check al l  cables and connectors. Ttre cables should not have been
pinched.  Posts for  cable connectors ln  the pc boards should s tand
so1ld and not  wtggle when touched.

Inspect  for  ch lps that  are not  seated complete ly  ln to the socket .
Press down f lrrnly on al l  chlps to Lnsure that they are naklng good
conneet lon wl th the socket .  Inspect  the p ins of  a l l  the chlps to
see l f  any are cur led under  the chtp lnstead of  going ln to the
socket .  Iook f  or  fore ign mat ter  Jaurmed ln  wl th the p ln of  a
socke t .

Are the caPacl tors the r tght  va lues? Check thel r  vo l tage rat lng.
Underrated capacl tore (09 uf  6v)  across the LzV power suppl les may
have rrcrked for some t lne before the caps f lnal ly degraded enough
to cause problems.  Even l f  the vol tages look ok,  ar . . , .  o f  these
caps MUST be replaced wl th 10uf  25V caps as they w111 cause
problems sooner  or  la ter .

5 . Check for  temperature sensl t lve ch lps. Use the TEMPEMTURE test.

Check for  lnproper  so lder  connect lons.  Inspect  the board for
gray lsh solder  areas on the p lns.  A11 feed- through holes should
be  f l l l ed .  "Beads"  o f  so lde r  lns tead  o f  a  smooth  base  on  a  p in
are a lso suspect .  Touch up the board wl th a snal l  so lder  t tp  and
run the CYCLER test .

h .

6 .
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SAGE rr SERVTCE I'{ANUAL I I .0 J
CYCLER TEST

XI CYCLER TEST :

CYCLER ls  a test  o f  overa l l  system per formance.  I t  is  used both to
dlagnose problens and to va l ldate GOOD systems.  I t  ls  especla l ly  usefu l
for  f lnd lng d lsk dr lves that  are not  operat lng properLy.

CYCLER tests

RAM MEMORY
DISK STMPPING
DISK DRIVES
SERIAL PORT
PAMLLEL PORT
REAL TIME CLOCX
ATTACH PROCESS
SWITCHES

(noden por t )
(p r in te r  po r t )

( in terrupt  check)
(an  op t lona l  tes t )

Tt rese tests  are run repeatedly  over  many cyc les.  Each of  the teets is
desc r lbed  ln  separa te  chap te rs  o f  th l s  sec t l -on .  The  tee t  c r i te r la  fo r
each test  has been carefu l ly  determlned and should not  be changecl  by
serv lce personnel  unless advlsed to do so by SAGE.

EQUIPTTENT f,EEDED:

CYCLER d lske t tes  (se t  o f  2 )

A  p r ln te r  (op t lona l )  to  p r ln t  tes t  resu l t s  fo r  record  keep lng .

OPERATION NOTES:

See the Sof tware Insta l la t ion notes t f  th is  is  the f l rs t  t lme CyCLER is
belng run or  l f  the system to be tested ls  a BRIDGE systen whlch has
bo th  an  80  t rack  and  a  40  t rack  d r i ve .

2 l



sAcE I r  SERVTCE MANUAL [1.0J
CYCLER TEST
TEST OPEMTION

XI.01 TEST OPERATION l

l .  POI, {ER UP the SAGE I I .  I t  asks you to inser t  the boot  d isket te.

2 .  T E S T  D I S K :  S e l e c t  a  t e s t  d i s k e t t e  f o r  t h e  t y p e  o f  d r l v e s  ( g O  t r a c k
or  4A  t rack )  and  inser t  i t  l n to  the  LEFT Ufaz )  d r i ve .

3.  TEST INTERFACE: Connect  the INTERFACE ser ia l  and para l le l
connectors to  the SAGE modem and pr in ter  por ts .

l+ .  B00T:  T lpe any key to boot  to  the test  menu and select  CyCLER:

SYSTEM CYCLER TEST:
Remove  cyc le r  d l ske t te ,  i nse rL  sc ra tch  d iske t tes .  D ISKETTES READY?

BE SURE TO REI"TOVE THE CYCLER DI SKETTE AT THI S POINT OR IT MAY BE
DESTR0YED!  Inser t  sc ra tch  d iske t tes  in to  the  d r i ve (s )  to  be
tes ted .  Type  t t y t t  to  con t inue .  (  t tN t t  w i l l  ex i t .  )

5 .  CONFIGUMTION: CYCLER shows the s lze of the disks and memory:
ATTACI{ TEST PASSED

*  512K o f  RAM - -w i11  be  res red .
*  D ISK l t4z  =  80  t rack  - -w i11  be  tes ted .
*  DrsK l t5z = 80 r rack - -wi11 be tested.  srART TEST?

Type r ty t r  to  s tar t  the test .  Type t t t r1 t t  to  ALTER the test .

6 .  TEsr rNG:  As  each  tes t  l s  done ,  the  te rm lna l  w i l l  d l sp lay :

PASSES =  n  (S tops  a f te r  xxxx  passes . )
RAM. . .PASSED CIOCK. . .PASSED SERIAL. .  .PASSED PAMLLEL. .  .PASSED
DISK l f4 :  ha rd  =  x  so f t  =  x  da ta  =x
DISK l t5 :  ha rd  =  x  so f t  =  x  da ta  =x

Ttre tests  wi l l  be repeated 250 t l rnes.  The processor  LED wi l l  s tay
GREEN w l th  b r ie f  f  l ashes  dur ing  the  d isk  tes ts .  l , l hen  f  i n tshed ,
the LED w111 b l ink RED GREEN. I f  the systen d les,  the LED wi l l  be
RED.

7 .  TEST D0NE:  T lpe  the  r rESC' '  key  to  d isp lay  e r ro rs .
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XI.02 TEST ERROR DISPLAY :

A t  the  end  o f  the  tes ts  o r  l f  t he  tes t  i s
e r r o r s  w l l 1  b e  d t s p l a y e d :

sAcE rr sERvrcE I"IANUAL [1.0]
CYCLER TEST

TEST ERROR DISPLAY

ln terrupted the test  menu and

S e l e c t :
1 .  . . P r l n t  a l - l  e r r o r s
G . . . G r a p h  e r r o r g
4 . . , D t s k  4  e r r o r s
5 . . , D l s k  5  e r r o r s

A . . . A 1 t e r  t e s t
R . . . R a w  D a t a
S . . . c h e c k  S w l t c h e s
2 . . . P r i n t  s o f  t  e r r  g r a p h

N . . . N e w  t e s t
K . . . K e e p  d a t a  o n  f l l e
C . . . C o n t i n u e  t e s t
E . , . E x i t  C y c l e r

RESULTS : PASS= 2 TEST INCOMPLETE.
R A M  T E S T  r . . . r . !  o . o  o . . o .  t . .  P A S S E D

c l , o c K  T E S T . .  r . . . . o . . . .  r . . . .  F A T L E D  * * *

S E R I A L  T 8 S T .  . . .  . .  . .  !  .  . .  O  O  . .  F A I L E D  * * *

P A M L L E L  T E S T . . O ' O  I "  "  O " '  F A I L E D  * * *

TOTAL DISK ERRORS: hard= 35 FAILED ***

s o f t = 1 0 2  F A I L E D  * * *

da ta= 0  PASSED

was 333 should
DTR to DSR =
PRIME to CD=

be 342
htgh )01T= 0 RCV= 0
low ruF 1 RCV= 192

DISK I f4 : ERRORS: hard=
so f  t=
da ta=

ERR0RS: hard=
so f t=
da ta=

1 I FAILED ***

30 FAILED : t **  a t  Head=Q Cyl= l  Sof  t  er rs=S
O PASSED

24 FAILED ***
72 FAILED ***

O PASSED

D I S K  I f 5 :

A11  tes ts  mus t  pass  ln  o rder  fo r  the  sys tem to  pass .  Re fe r  to  the
descr lp t lon  o f  each  tes t  fo r  an  exp lana t ion  o f  the  e r ro rs .

1 .  "  . P r l n t

T h e  m a i n  e r r o r  d i s p l a y ,  t h e  s o f t  e r r  g r a p h ,  t h e  d i s k  c y l l n d e r
e r r o r s  r  a n d  t h e  d i s k  h e a d  e r r o r s  a r e  p r i n t e d  j u s L  a s  t h e y  a r e
d i s p l a y e d  t o  t h e  t e r m i n a l .  ( f  p a g e s  o f  o u t p u t ) .  S A G E U T I L  n u s t  b e
set  fo r  the  cor rec t  p r in te r  and the  sys tem must  have passed the
SERIAL and PARALLEL tests for  th is to work.  Changlng the
0 .  .  . 0 u t p u t  o p t i o n  i n  t h e  . L l t e r  t e s t  s e l e c t l o n  w l 1 1  a 1 1 o w  t h e
ln fo rmat ion  to  be  sent  to  a  f i le ,  I f  the  sys tem has  fa l led  the
d l s k  t e s t s  s e n d l n g  t h e  d a t a  t o  a  f i l e  m a y  n o t  w o r k .
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sAcE rr SERVICE I,IANUAL [1.0J
CYCLER TEST
TEST ERROR DISPLAY (cont)

G.  .  .Graph

Th is  se lec t lon  p lo ts  se lec ted  d isk  e r ro rs  ve rsus  the  tes t  pass
where the error(s)  occurred.  Choose the dr lve l t  (  = lef t  or
5=r lgh t )  and  the  t ype  o f  e r ro r  (ha rd ,  so f t  o r  da ta )  to  be  p lo t ted .
Read or  wr l te  errors can a lso be shown.

This  graph shows that  dr lve l t4  is  naklng more errors the longer  t t
runs .

Dr i ve  l t4z  S . . .SOFT ERRORS versus  passes
20 1
l e  I
1 8  1
1 7  I
1 6  I
l s  I
1 4  I
1 3  |
L 2  l
l 1  |
l 0  l
e l
8 l
7 l
6 J rs l  r4 l
3 l  r l '2 l  r  i i i r1 l  r  r r r r i i i r r i
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4 . . . D L s k  # 4  e r r o r s

5 . . . I ) l - s k  , 5  e r r o r s

SAGE rr  SERVICE MANUAL [1.0J
CYCLER TEST

TEST ERROR DISPLAY (cont)

the errors on both heads.  Remember
PER HEAD so that the sum may show a

tha t  s t i1 l  passes .  The  d isk  HEAD
the ind iv idual  errors for  each

T h e  t o t a l  h a r d ,  s o f t  a n d  d a t a  e r r o r s  a r e  s h o w n  f o r  e a c h  d r i v e .  l l 4 ;
l s  the  le f t  d r ive  and l l5 :  i s  the  r igh t  d r ive  as  you face  the  f ron t
o f  the  SAGE.
DISK l t4 :  ERRORS:  hard= l l  FAILED ** *

s o f t =  3 0  F A I L E D  * * *  a t  H e a d = 0  C y l = l  S o f t  e r r s = 5
data= 0  PASSED

Then the  so f t  e r ro rs  fo r  Head 0  and Head l  o f  each dr lve  are  shown
where  the  va lues  above the  dashed l lne  are  fo r  Head 0 ,  the  va lues
be low the  l lne  fo r  Head 1 .  D isk  l l4  shows 4  so f t  e r ro rs  on  Head 0 ,
cy l lnder  45  and 6  so f t  e r ro rs  on  Head l ,  cy l inder  52 .  More  than 5
er rors  on  any  one head cy l inder  l s  unacceptab le .  The f i rs t  such
head cy l lnder  found wt l l  be  shown a f te r  the  t tFAILED ** * * '  nessage
o n  t h e  m a l n  d l s p l a y .

Disk l t4 Head  l t }  ( top )  vs  Head  l t t :  (bo t rom)
4

0---------1 --2---------3- -4-__-_____5__ 6_______
6

Nex t ,  the  to ta l  ha rd  so f t  and  da ta  e r ro rs  per  d r i ve  a re  shown w l th
the  hard ,  so f t  and  da ta  e r ro rs  ( in  tha t  o rder )  fo r  each  cy l inder .

Dlsk l l4  shows I  hard error  on cy l lnder  70 and 8 sof t  er rors on
cy l lnder  2 .  D tsk  l t4  has  fa i l ed  because  no  hard  e r1016  a re
accep tab le .  A lso  L f  more  than  5  o f  the  e r ro rs  on  cy l inder  2  a re  on
the  sane  head ,  d i sk  l t4  has  fa i l ed .

fhese errors are the sum of
tha t  the  fa l l u re  c r i te r ia  i s
cy l inder  w i th  so f t  e r ro rs  >5
er ro rs  d isp lay  p rov ides
cyl  lnder /head.

Dsk lt4
0 :
8 :

t 6 :
2 4 :
32 :
4 0 :
4 8 :
5 6 :
64..
7 2 :

Tota l  e r ro rs  per
1 :  2 :  8
Q .  l n .
r .  f  V .

L 7 : .  1 8 :
2 5 :  2 6 :
3 3 :  3 4 :
h l  "  l , ' ,  .
T !  .  . a / _ .

L 0 .  c , n .
-  /  .  J \ ) .

5 7 :  5 8 :
6 5 :  6 6 :
7 ? .  1 t , .
t J o  l + .

c y l i n d e r :
3 :

1 l :
1 9 :
2 7 2
3 5 :
4 3 :
5 1 :
5 9 :
6 7 :
7 5 :

( h a r d r s o f t

4 z
T 2 :
20:
282
3 6 :
4 4 2
52:.
6 0 :
6 8 :
76 : .

,  d a t a )
5 :

1 3
2 l
2 9
3 7
45 :
5 3 :
6 l z
6 9 :
7 7 :

6 z  7 :
1 4 :  1 5 :
2 2 :  2 3  z
3 0 :  3 1 :
3 8 :  3 9 :
4 6 2  4 7  z
5 4 :  5 5 :
6 2 2  6 3 :
7 0 :  I  7 L z
7 8 :  7 9 : .
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SAGE II SERVICE I',IANUAL I I .OJ
CYCLER TEST
TEST ERROR DISPLAY (cont)

A. .  .ALTER

Ttre ALTER option al lows test parameters to be changed. Refer to
sec t lon  (unde f ined) .

R. .  .Rag data

The d lsk data ls  wr i t ten in  a ra$/  forn as l t  occurs wi th only  the
main dr lve tota ls  added up dur lng the test .  thLs raw data ls
use fu l  l f  l n fo rmat lon  l s  needed  on  a  par t l cu la r  e r ro r .  I t  l s
d l s p l a y e d :

PASS=x drv=x WRT Cyl=x Hd=x Soft=x Hard=x lo=x Data=x

PASS = the nt rmber of  the test  pass that  the error  oceurred on.
d rv  =  e l the r  d r i ve  l t4  ( l e f t )  o r  d r l ve  l t l  ( r i gh t )
Cyl = the eyl lnder that had the error
WRT or  RD = the error  occurred on a wr i te  or  read operat ion.
Sof t  = the number of  sof t  er rors
Hard = the ntrnber of hard errors
Io = the I /0  error  returned f rom the dr lver  on a hard error .
Data = the nr :mber of  data errors.

S.  .  .Check swl tches

Ttr ls  ca l ls  a rout ine whlch w111 d isp lay the values read f rom the 2
groups of  d tp swl tches on the back of  the Sage I I .  The swl tch
set t lngs are d isp layed as r f  you were look ing at  the back:

GROUP A GROUP B
sI^Il sw2 sI^I3 sw4 sI.I5 sI,I6 sr^r7 sI^I8 sI^Il sw2 sw3 sI^I4 sl.r5 sI{6 sl{l7 s1.I8
dwn dwn dwn dwn up dwn dwn dwn up up up dwn dwn dwn dwn dwn

The sett lng shown above has the systen boot to the f loppy with the
IEEE-488  address  se t  to  7 .

To test  a  swl tch use the t tp  of  a  pen to " rock"  the swl tch ln to
posl t lon and type the space bar .  the sense of  the swl tch "upt t  or
rf  dwnrf should change.

Remember to  return the swi tches to the l r  ln l t ia l  setEings or  the
SAGE I I  may not  boot  as expected.  Type r fRf f  to  return to  the error
menu or t tgrr to exlt  the CYCLER program.

2 .  .  .P r ln t  eo f  t  e r r  g raph

The sof t  er rors for  dr lve l t4  and dr ive l ts  are pr ln ted.  Tt rLs ls  a
conmon opt lon of  th .e Graph errors se lect lon and ls  lnc luded f  or
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CYCLER TEST

TEST ERROR DISPLAY (cont)

conven ience.

l { . . . I I e v  t e s t

A11 e r ro r  coun te rs  a re  c lea red .

K.  .  .Keep data on f  l le

A  n e w  t e s t  l s  s t a r t e d .

T h l s  o p t l o n  a s k s  f o r  a  d a t a  d l s k  t o  b e  i n s e r t e d  i n t o  d r i v e  l l 4 .  I t
l o o k s  f o r  a  f t l e  c a l l e d  t ' C Y C . D A T A . t e x t r f  a n d  r e a d s  i t  l n  i f  t t
e x l s t s '  I f  n o t  t t  c r e a t e s  l t .  T h e  c u r r e n t  d a t a  l s  a d d e d  t o  t h e
f l1e  and the  f t le  l s  saved.  The f l le  can be  pr ln ted  w l th  a  p rogram
ca l led  DATAPAGE which  s lmp ly  l i s ts  the  f t le ,  pag ing  a t  each
occurance o f  ' l l l l l l l l '  

.  The da ta  resu l ts  o f  each t tkeep"  takes  about
1 8  b l o c k s .  T h i s  e n a b l e s  t h e  r e s u l t s  o f  m a n y  t e s t s  t o  b e  k e p t
t o g e t h e r  o n  o n e  d i s k e t t e .  I f  r e a d l n g  i n  t h e  f i l e  b e c o m e s  v e r y
s l o w ,  r e n a m e  t h e  f i l e  s o  t h a t  a  n e w  o n e  w 1 1 1  b e  s t a r t e d .

C .  .  . C o n t L n u e  t e s t

T h e  t e s t  l s  c o n t i n u e d  s t a r t i n g  w l t h  t h e  n e x t  t e s t  a f t e r  t h e  o n e
tha t  was  l -n te r rup ted .  The memory  tes t  a lways  comple tes  un less  an
er ror  was  found.  The d isk  tes ts  a lways  comple te  the  Read or  wr i te
func t lon  they  were  in .

E . . . E x l t  C y c l e r

The cyc ler  test  f ln ishes and the test  menu rs  shown.
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SAGE II SERVICE
CYCLER TEST
ATTER

XI.O3 ALTER :

I {ANUAL [1.0J

T y p e  k e y  t o  s e t  t e s t :

M . . . . M e m o r y  t g s t  . . .  o .  r . . .
C . . . . C l o c k  t e s t  . . . . . .  I  i .  !
4 . . . . D R I V E  l t 4 :  r . . . , . . .  r o .
5 . . . . D R I V E  l t l z  . . . o . . .  r . . .
S . . . . S g r i a l  p o r t s  . . . . . o . .
P . . . . P a r a l l e l  p o r t  . . . . . .  o
H . . . . H a 1 t  o n  e r r o r . . . . . . . .
I t . .  . .  S t o p  a f  t e r  p a s s e s  ) =

t f  hard  er ro rs  a re
l f  s o f t  e r r o r s  a r e
l f  d a t a  e r r o r s  a r e

F . .  . . D l s k  f a l l e d :

I .  .  . . d i s k  I n s p e c t i o n  T e s t
I { .  .  .  .WrLte th is  screen
Z . . . . Z e t a  t e s t  c o u n t s
R.  .  ,  ,Return
E . . . . E X I T  C Y C L E R

ON
ON
ON
ON
ON
ON
OFF
2 5 0

2 0
200

2 0

t f  hard errors are
l f  so f t  e r ro rs  a re  )=  100
L f  so f t / cy1  a re
l f  da ta  e r ro rs  a re
I J . . . . U p d a t e  p a r a m e t e r  f  i l e .
O . . . . O u t p u t  t o  P R I N T E R : . T E X T

l l .  .  . t o  E .  .  .Tes t  con t ro lg
These select ions are a t t togglet t  and turn the test  ON or  OFF.  The
Ha l t  on  e r ro r  op t lon  s tops  the  Para l le l  po r t  tes t  on  the  e r ro r
condl t i .on so Ehat  the s ignals  on the por t  can be probed.

# .  .  . S t o p  c o n t r o l s
Each of  the values that  nay stop a test  can be changed.  T lp ing
Just  a return w111 leave the current  va lue a lone.  these values are
read in from a f i le on the diskette cal led CYC.PARAI'{.  The new
values w111 ex ls t  on ly  for  th is  load of  cyc ler .  I f  the values are
to be Permanent an UPDATE (optlon U) must be done. An update
should be done only  at  the request  of  SAGE engineers.

Changlng the ntrmber of passes that the cycler makes wil l  shorten
the test .  SLnce the fa i lure va lues are set  for  the number of
errors a l l -owed f  or  th ts  number of  passes,  i t  ls  not  a good idea to
change th ls  for  the d isk tests .  I f  a  long term check of  memory
only  ls  desi red,  change the nrrmber of  passes to a very htgh number
(  10000) ,  shu t  a l l  o the r  tes rs  OFF.

F.  .  .D lgk  faL lu re  parare ters
These va lues  de termlne l f  a  d isk  has  fa l led  or  no t .  The va lues
g lven have been care fu l l y  de termlned fo r  the  d lsk  vendor  by  SAGE
and shou ld  NOT be changed un less  au thor ized .
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SAGE I r  SERVICE MANUAL [1 .0J
CYCLER TEST

ALTER (cont )

.Update  the  parare ter  f  l_ le .
F l le  CYC.PARAM conta ins  a  tab le  o f  ln fo rmat lon  tha t  CYCLER uses  to
determlne when to  s top  a  tes t  and when a  tes t  fa l l s .  I f  cyc .pAR. l \M
d o e s  n o E  e x l s t  o n  t h e  d l s k ,  i t  w i l l  b e  c r e a t e d  a c c o r d l n g  t o  d e f a u l t
parameters  on  the  f  i r s t  load  o f  CYCLER.  Parameters  f  o r  var l -oug
test  s l tuat lons can be setup by renaming CYC.PARAI ' {  using the FILER.
Run CYCLER' create new parameters in ALTER then Update.  Exi t  and
rename the new CYC.PARAI',I,

. O u t p u t  d a t a  t o  a  p r L n t e r  o r  a  f L l e .
Changtng  the  ou tpu t  op t ion  a11ows the  er ro r  da ta  to  be  saved in  a
f l l e  o r  t r a n s f e r r e d  t o  a  d i f f e r e n t  d e v i c e .  I f  s e n t  t o  a  f i l e  o n  a
f l o p p y '  o n e  o f  t h e  s c r a t c h  d i s k e t t e s  m u s t  b e  r e m o v e d ,  a n d  t h e  d a t a
f l o p p y  w l t h  a  g o o d  d i r e c t o r y  i n s e r t e d .  T h e  p r l n t  o p c l o n s  I  o r  2
f rom the  main  menu w111 wr i te  the  da ta  to  the  ou tpu t  dev lce .
Remember  to  pu t  the  scra tch  f loppy  bac .k  in  o r  con t inu ing  the  tes t
w 1 1 1  d e s t r o y  a l l  t h e  d a t a  J u s t  w r i t t e n .

.Ze ro  a l l  e r ro ra
Al l  er ror  counts are set  to  zero so that  a new test  can be run.

l I .  .  . I i l r l te  th ls  acreen
Th is  a l lows a  pr in tou t  o r  a  f i le  to  be  mad.e  o f  the  parameters  on
whlch a test  was run as CYC.PARAI\ ' I  cannot be pr lnted wlth the Fi ler .
(T t re  f l1e  ls  a  tex t  f l l e  fo r  v lewlng  and cannot  be  used as  an  input
parameter  f t le .  Use the  UPDATE opt ion  to  c rea te  a  parameter  f i1e . )

I .  .  .D lsk  Inspec tLon  parane te rs
The  d lsk  Inspec t lon  tes t  tu rns  o f f  a l l
t es ts .  The  number  o f  passes  i s  se t  to  15 .
eheck newLy received d isk dr lves before
sYStem.

tes ts  excep t  the  Dr i ve
Thls ls  used to qulck ly

they  a re  lns ta l l ed  in  a

2 . .

R . . .Return
Returns to the rout ine which cal led the ALTER program.

E. .  .EXIT CYCTER
Test lng  is  s topped and the  opera t ing  sys tem command l ine  is
d l s p l a y e d .  C A U T I O N :  S a v e / p r l n t  a n y  t e s t  d a t a  n e e d e d  b e f o r e
ex i t ing .  As  CYCLER cannot  be  sure  hav lng  e l ther  a  p r ln te r  o r  a
g o o d  d i s k  l t  c a n n o t  d o  t h l s  a u t o m a t L c a l l v .
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SAGE II SERVICE I',IANUAL I I.O]
CYCLER TEST
CYCLER RAM TEST

XI.O4 GYCLER RAT,T TEST :

0n CYCLER star tup,  procedure
(hex)  ls  checked to determlne

A11 of the RAI'{ ls tested, one
ls  done wl th a 68000 assemblv
sequence of  operat l_ons :

TST INIT is  ca l led.  I 'bmory locat lon 100
how-much ram the SAGE II ls equlpped with.

5LZ  by te  b lock  a t  a  t lme .  The  b lock  tes t
code program cal led TST RAI' I .  I t  does this

Superv lso r  mode  l s  en te red .
In te r rup ts  a re  shu t  o f f .
Par l t y  check lng  l s  shu t  o f f .
The or lg inal  contents of  the b lock are saved.
A  pa t te rn  i s  wr l t ten  to  a l l  by tes  o f  the  b lock  and  read  back .
The  o r ig lna l  con ten ts  a re  res to red .
Interrupts are enabled.

The cal l lng PASCAL rout lne RAI ' ITFST wi l l  cal l  the block tesr for  a l l  of
memory .  Then the  tes t  pa t te rn  wt l l  be  changed fo r  the  nex t  tes t .

I f  t he  tes t  fa i l s  t t  w111  abor t  a l l  o the r  tes ts .  The  p rocessor  l l gh t
w111 be RED. I f  a  Eermlnal  ls  connected,  "TYPE ESC" w111 be d lsp l -ayed,
A t 'beept t  wt l l  sound every 15 seconds.

A11 MI' I  memory ls checked except for a smal1 sectLon of TST Ri-: i tself  .

A RAl"l  error nay occur durlng other parts of the CYCLER test or during
the B00T ln t t la l tzatLon.  An EXCEPTION error  wt l l  be pr ln ted to the
termlnal .  the CYCLER test  wi l l  be abor ted and any error  in format ion
f rom the  o ther  tes ts  w111  be  1os t .
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CYCLER TEST
SERIAL TEST

XI .O5 SERIAL TEST :

The connector  p rov lded ln  the  serv ice  k t t  must  be  a t tached fo r  the
s e r l a l  t e s t  t o  r u n .  T h i s  c o n n e c t o r  h a s :

DTR (Data  Transmi t  Ready)  connected  to  DSR (Data  Set  Ready)
RTS (Request  to  Send)  connected  to  CTS (C lear  to  Send)
RXD (Rece lve  Data)  connected  to  TXD (Transrn l t  da ta)

Th is  "wraps"  the  por t  so  tha t  the  SAGE I I  l s  send lng  and rece iv lng  to
l t s e l f .

A11 lnput and output is done through standard UNITREAD, UNIT' I^IRITE, and
UNITSTATUS cal1s f rom the PASCAL procedure TST SERIAL. I t  does these
o p e r a t l o n s :

1 .  The cur ren t  SERIAL por t  con f igura t ion  is  saved.

2 .  T h e  t e s t  c o n f i g u r a t l o n  i s  d e f l n e d  f o r  t h e  B I 0 S .

3 .  The channe l  i s  c leared  o f  any  le f tover  t ransmlss ions  f rom a  user
program or  f rom a  prev ious  fa i lu re .

4 .  The cont ro l  l ine  DTR is  se t  low and DSR is  checked to  see tha t  i t
g o e s  l o w  a s  t h e y  a r e  t i e d  t o g e t h e r .

5 .  The cont ro l  l lne  DTR is  se t  h lgh  and DSR is  checked to  see thar  t t
g o e s  h l g h .

6 .  The cont ro l  l lne  RTS ls  se t  low wh lch  shou ld  d lsab le
communlca t lons .  RTS ls  connected  to  CTS,  bu t  CTS cannot  be  read
d l rec t ly  w l th  UNITSTATUS.  5  charac ters  a re  t ransmi t ted  and the
rece lve  bu f fe r  l s  checked to  see tha t  NONE o f  them ar rLve .

7 .  The cont ro l  l ine  RTS is  se t  h igh  wh ich  shou ld  enab le
communica t ions .  The 5  charac ters  wh ich  were  wa i t ing  in  the
t ransml t  bu f fe r  a re  now sent  and shou ld  be  rece lved.

8 .  T h e  c h a n n e l  l s  c l e a r e d  i n  c a s e  a n y  o f  t h e  p r e v l o u s  t e e t s  f a l l e d .
255 by tes ,  0 -255 are  send over  the  channe l  to  lnsure  Lhat  none o f
the  da ta  s lgna ls  a re  l -n te rac t ing  w i th  one another .

9 .  T h e  c u r r e n t  c o n f i g u r a t l o n  l s  r e s t o r e d .

I f  a n y  o p e r a t i o n s  f a l 1 r  8 o  e r r o r  w i l l  b e  l o g g e d  a n d  t h e  S E R I A L  t e s t  w 1 1 1
b e  t u r n e d  o f f .  ( T h e  o t h e r  t e s t s  w t l l  c o n t i n u e  t o  r u n . )
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CYCLER TEST
SERIAL TEST (cont)

At  the end of  the test  r  or  when an r rESCrf  is
w111  ehow as :

t yped ,  a  se r ia l  tes t  e r ro r

S E R I A L  T E S T . . , . . . . . .  o . . , . .  o  F A I L E D  * * * * *  e r r  m e s s a g e )OIT= x RCV=

where the error  message descr lbes the f i rs t  test  that  fa i led.  )O{T and
RCV are the values of  the byte being sent  and received.  Posslb le error
messages  a re :

Bad buf fer  s l -ze The s ize  o f  the  rece lve  bu f fe r  shou ld  be
0 - 2 5 5 .  A n y t h i n g  e l s e  i n d l c a t e s  a  s y s t e m
e r r o r r  p o s s i b l y  a  b a d  B I O S  o r  m e m o r y  e r r o r .

DSR should be the same as DTR. Check U60 and
U59 Check  a lso  to  see tha t  the  serv lce  k i t
connector  1s  rnounted  cor rec t ly  and tha t  the
wl re  i s  no t  b roken.

DSR should be the same as DTR. Check U60 and
U59 Check  a lso  to  see tha t  the  serv lce  k l t
connector  l s  mounted  cor rec t ly  and tha t  the
w i r e  l s  n o t  b r o k e n .

W t t h  C T S  d i s a b l e d ,  n o  d a t a  c a n  f o  r e c e l v e d .
A  5  b y t e  t r a n s m i s s l o n  l s  s e t  u p .  A  t i m e o u t
on  rece ive  shou ld  occur  and tes t  w111
cont lnue.  I f  th ls  e r ro r  occurs  ,  CTS d ld  no t
go  low and da ta  was rece ived.

CTS shou ld  be  enab led ,  the  check  fo r  rece lve
should NOT t lmeout,  Ttre 5 bytes have
a r r l - v e d .

The 5 bytes sent when CTS was disabled are
c h e c k e d  f o r  t h e i r  v a l u e s .  I f  t h e y  d l f f e r
f rom what  was sent ,  check  fo r  shor ts  on  the
ru(D and TXD l lnes,  replace the USART.

255 bytes r  v8lues= 0-255, are sent and

DTR to DSR = low

DTR to DSR = hlgh

RTS to CTS -  low

RST to CTS = hlgh

5  by te  t rans fe r

255  by te  t rans fe r
r e c e l v e d . I f  the  by te  rece lved does  no t
match the byte sent  then th is  error  occurs,
the ruT and RCV lndlcate the transmLtted and
rece ived  va lues .

of  the por t  are tested ln  the PARALLEL test .The CD and RG connect ions
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CYCLER TEST

PARALLEL TEST

XI.O6 PARALLBL TEST :

The connector  prov ided ln  the serv lce k l t  must  be at taehed to run th ls
t e 8 t .

The PARALLEL test  checks the para l le l  pr ln ter  por t  and the CD (carr ler
detect )  and RG (Rtnglng Detect )  o f  the "MODEI ' f '  por t .  l t re  data b l ts  of
the por t  connect  to  a 7 4LSI57 mul t lp lexer  which w111 select  between the
odd and even b i ts  dependlng on the status of  PRIME. The output  of  the
74LSL57 ls to the BUSY, PAPER, SEL and FAULT lnput slgnal"s. Ar assembly
code rout lne TST CONT ls  used to change PRIME and STROBE for  the test .
UNITREAD, UNITI{nTtn, AM UNITSTATUS are used to transmir and read rhe
d a t a .

T h e  p a r a l l e l  t e s t  d o e s  t h e s e  o p e r a t i o n s :

1 . The

The

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

t e s t  c o n f l g u r a t i o n  l s  d e f i n e d  f o r  t h e  B I 0 S .

PRIME is  se t  low,  CD ls  checked.

4 .  B l t s  0 r 2 r 5  a n d  7  a r e  t e s t e d  t h r o u g h  t h e  7 4 L S L 5 7 .

5 .  PRIME ls  se t  h igh ,  CD i s  checked .

6 .  B l t s  1 r 3 r 4  a n d  6  a r e  t e s t e d  t h r o u g h  t h e  7 4 L S I 5 7 .

2 .

3 .

7 .

l s8 .

9 .

STROBE

STROBE

1 s s e t  l o w ,  R G  l s  c h e c k e d .

s e t  h i g h ,  R G  l s  c h e c k e d .

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

I f  a n y  o f  t h e  t e s t s  f a i l  r  d D  e r r o r  w i l l  b e  l o g g e d  a n d  t h e  t e s t  w 1 1 1  b e
turned o f  f  .  A t  the  end o f  Ehe tes t  r  o r  when an  r f  Escr r  l s  typed ,  a
p a r a l l e l  t e s t  e r r o r  w i l l  s h o w  a s :

P A M L L E L  T 8 S T . . . . . . . . . .  o . , .  F A I L E D  * * *  e r r  m e s s a g e )o'lT= x RCV=

where  the  e r ro r  message  desc r ibes  the  f l r s t  tes t  tha t  fa l l ed .
RCV are the values Lransml- t ted and received.

ruT and
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CYCLER TEST
PAMLLEI, TEST ( cont )

Tf re error  messages are:

PIIUE to CI)" lor PRIME ls set low, CD should f ol low, the even
b t ts  on  the  da ta  bus  a re  se lec ted .

B0 82 85 BT A11 values 0-255 are sent and checked. An
error  here may mean two or  more data l ines
connected together .  Output  l tnes BUSY, pApER
SEL and FAULT should also be checked.

PRII{E to CD= htgh PRII ' IE is set high, CD should fol low, rhe odd
b i t s  on  the  da ta  bus  a re  se lec ted .

Bl  83 84 86 A11 values 0-255 are sent  and checked.  An
error  here nay mean two or  more data l lnes
connected together .  Output  l lnes BUSY, pApER
SEL and FAULT should al_so be checked.

STROBE to RG= lou STROBE is ser low, RG should fol low.

STROBE to RG- hlgh STROBE is set high, RG should fol low.
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FLOPPY DRIVE TEST

XI"O7 FLOPPY DRIVB TEST :
Each f loppy dr ive ls  tested accord lng to the parameters def ined for  l t
ln  the BI0S.  These parameters are read dur lng star tup.  In  th ls  way the
tes t  can  be  se t  fo r  d i f fe ren t  t ypes  o f  d r l ves  and  fo rmats  w l th  on ly
nLnor  changes.  The scratch d lsket tes used for  the test  must  be
format ted to match the BI0S setup.

Dr lve l t4  or  l l5  can be tested separate ly  by us lng ALTER to shut  of f  the
o t h e r  t e s t s .

DRIVE FORMAT:

80  o r  40  cy l inders  per  d i - ske t te .
2  heads  ( t racks )  pe r  cy l i nder ,  one  on  each  s ide
8  sec to rs / t rack  (head)

5L2  by tes /sec to r
5 I2  by tes /b lock :  sec to rs  s i ze  =  b lock  s l - ze .

1280  b locks  per  80  " t rack"  d l ske t te .
640  b locks  per  40  " t rack"  d i ske t te .

4096 bytes in  one head of  one cy l lnder .

Because there are real ly  two t racks to each cy l lnder ,  the d isket tes
would be more proper ly  ca l led 80 "cy l inder"  and 40 ""y l inder"  dr lves but
the o lder ,  s ing le-s lded nomenclature has carr led over  here.

The  d lsk  tes t  does  the  fo l l ow ing  opera t lons :

The  en t i re  d l ske t te  l s  wr l t ten  cy l lnder  by  cy l l nder  (4096  by tes  )
wl th a code at  the f ront  of  each cy l lnder  and checked for  hard and
so f t  e r ro rs  on  the  wr i te .

Ttre diskette ls read cyl lnder by cyl lnder and checked for hard and
sof t  e r ro rs  on  the  read.  I f  a  hard  er ro r  occur red  the  cy l lnder  l s
no t  read.  NUM SCRIPT The da ta  compared w l th  the  wr i t ten  da ta .  I f
e l t h e r  a  h a r d  e r r o r  o r  a  s o f t  e r r o r  o c c u r r e d  t h i s  l s  n o t  d o n e .

Errors are logged and a maJor  error  wi l l  termlnate the test  on that
d r l ve .  Tes t lng  o f  the  oEher  d r i ve  con t inues .

The test  fa l ls  l f  a  dr ive exceeds the fa l lure parameters set  ln  the
parameter f i . le CYC.PARAIT{. They can be changed by the ALTER optlon but
SHOULD NOT BE CHANGED unless specif ied by SAGE.

At  the end of  the test  or  when an ESC ls  typed,  the errors are added up
so that the graphs and displays can be shown.

1 .

2 .
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FLOPPY DRIVE TEST (cont)

IIARD TlO ERRORS:

0 I\b error.
-1 F loppy contro l ler  would not  respond.
-2 F loppy contro l ler  returned inval id  command error .
-3 Recal ibrate or  seek Fai lure (equipment  check) .
-4  No  d iske t te  (as  a  resu l t  o f  read /wr l te  t lmeou t .
-5  M lss lng  address  mark  repor ted  by  f l oppy  con t ro l l e r .
-6 No data Found repor ted by f loppy contro l ler .
-7 CRC Error  repor ted by f loppy contro l ler .
-8 End of  cy l lnder  repor ted by f loppy contro l ler .
-9 End of  cy l lnder  repor ted by f loppy contro l ler .

-10  Wr l te  p ro tec t  V lo la t lon
-11  Mdress  ou t  o f  range
-L2 wrong cy l lnder  repor ted by f loppy contro l ler
-13 current ly  unused
-14 l l legal  device number
-15  I l l ega l  reques t .

SOFT ERRORS:

The BI0S ln terrupt  dr iven dr lver  returns the nt rmber of  sof t  er rors to
the test  program. Sof t  er rors are t racked by the Head and cy l inder  that
they occur  orr  A large number of  sof t  er rors nay lnd lcate that  the
dr lve ls  out  of  a l lgnment  or  that  lmperfect  d lsket ;es are bel^^g used for
the test .  I t  ls  especia l ly  lmportant  that  good medla be used on the 80
t rack  d r l - ves .

DATA ERRORS:

Data ls  NOT checked for  cy l lnders that  had hard or  sof t  er rors.  A data
error  w111 only  be shown l f  the data wr l t ten does not  match the data
read and no hard or  sof t  er rors were repor ted.

SCRATCTT DISKETTES:

I t  is  lmportant  that  the scratch d lsket tes be format ted on a KNOWN
work ing system. DO NOT format  the scratch d isket te on the system belng
tested.  Ih ls  nay reduce the nunber  of  er rors f  ound l f  the dr lve is  o, t i
o f  a l lgnment  but  wt l l  cause problens as the user  w111 not  be able to
read updates f rom SAGE or  d lsket tes f rom other  systems.  I f  a l lgr t rnent  ls
I{Tong use the ALIGN progran and an certt f  led al lgnment dlskette to
cor rec t  the  p rob lem.
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DISK STRAP TEST

XI"O8 DISK STRAP TBST :
on in t t ta l izat l -on,  1f  cYcLER determlnes that  there are two d isk dr lves
I t4:  and l t5 ;  to  be tested,  a quick check is  made to determine t f  the
s t rapp lng  op t lons  o f  the  f l oppy  d r l ves  were  se t  r l gh t .  I f  i nco r rec t ,
the system may confuse the two dr ives or  th ink that  there are two dr lves
when real ly  t t  ls  only  equipped wi th oner  The STRAP test  wr l les 4 's  to
d r l ve  l t4z  and  wr l - tes  5 ' s  to  d r l ve  l l 5z .  Then  1 t  reads  the  d r l - ves ,
checklng that the data comlng back matches the drive nr-rmber. A,D error
shr :ws tncorrect  s t rapping or  a dr lve that  ls  not  work lng at  a l l .

XI"O9 SHITCH TEST :
fhe  swl tch  tes t  reads  the  two groups  o f  d ip  sw i tches  on  the  back  pane l

and d lsp lays  the i r  pos l t lon  as  t t , rp t t  o r  r rdwnr t .  Each swi tch  must  be

manua l ly  changed and a  key  typed to  cause the  new pos l t lon  to  be  read.

I f  a  s y s t e m  w t l 1  n o t  a u t o m a t i c a l l y  b o o t  t o  t h e  d e v l c e  s p e c l f l e d ,  b o o t  t o

t h e  E e s t  d l s k e t t e  u s i n g  e l t h e r  r r I F O r r  o r  r f I F l t r  a n d  r u n  t h l s  t e s t  t o  s e e

that the swltches work.  T 'he APPENDIX in the user manual def lnes the
mean l -ng  o f  the  swl tches .  Note  tha t  GROUP B swl tches  can be  user  de f tned

l f  the  IEEE-488 bus  lmp lementa t ion  is  no t  needed.

XI. lO ATTACN TEST :
The at tach test  checks the t iming hardware regis ters ln  lJ7 4 an 8253 and
t h e  b i o s  l n t e r r u p t  s t r u c t u r e  f o r  l t .  A . 5  s e c o n d  t l m e o u t  l s  s e t u p  w l t h
the Sage II  ATTACIT command to the f i rst t imed event. A loop ln the mal-n
l lne of  the program l -ncrements a counter .  Wtren .5 seconds ls  up r  the
ATTACHED process TIMER saves the status of  the counter .  The saved value
of the counter shoul-d be 453 i f  the event was tfuned properly.

Problerns wl th the c lock,  U71,  U75,  or  lJ74 could cause the ATTACH test  to
fa l l .  I f  l t  f aL1s ,  the  tes t  may  no t  con t inue  p roper l y  and  the  sys tem
must  be  re -boo ted .

XI. I I R.EAL TII{E TEST :
The system t lmer regis ters ln  lJV4 and U75 are checked us ing the Pascal
TII"IE( HIGH, LOI^I) rout l-ne . The tlme ls saved bef ore the RAI"ITEST and
checked once the RAMTEST ls done. The lnterval  actual ly measured ls

Just the length of  t ime taken to do the RAI"ITEST. The length of  the

RAI"ITEST will be deternlned by the amount of RAI-{ in the system. Each

b a n k  ( 1 2 8 K )  o f  R A M  t a k e s  a b o u t  I 1 4  c l o c k  t l c k s  t o  t e s t .  A  c l o c k  t l c k  l s

1 /6Ot t r  o f  a  second.  A  4  t i ck  var l -ance is  a l lowedr  so  tha t  the  c lock  ls
tes ted  Lo  w i th ln  +-  .0664 seconds.  Th is  a l lowance ls  necessary  fo r  Ehe
r e f r e s h  t i m e ,

Prob l "ems w l th  the  c lock ,  U71 ,  V7 5  or  U7 4  can cause the  T IME tes t  to
f a L 1 .
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XI. 12 BUILDING CYCLER :

The source d lsket te should have these f l les:

CYC.68000 .TEXT.  .  .  . . shor t  assenb ly  code  rou t ines
CYC.RAI '1 .TEXT . . . , . . assenb ly  code  rRm tes t
C Y C . P L O T . T E X T . .  r . . . p l o t s  s o f t  a n d  h a r d  e r r o r s
CYC.I.{AIN. TEXT o . .  .  .maln program wtth menu selectlon
CYC. SERIAL.TEXT. .  .  .Modem ser la l  por t  test
CYC.PAMLLEL.TEXT. .Para l le l  por t  test
CYC.ERRORS.TEXT. .  .  .Dlsp lays errors
CYC.PARAIT{ .  .  .  .  .  .  . . .  .Test  parameter  f l le

A  ssemb l -e .  .  .  r  .  .CYC.68000 .TEXT

A ssemble. .  .  .  .  .CfC.RALI.TEXT

C omp l le .  .  .  .  .  .  "CYC.PLOT.TEXT

C  o m p l l e .  .  . .  . , . C f C . M A I N . T E X T
lncludes CYC. SERIAL.TEXT

CYC . PARALLEL. TEXT
CYC. ERRORS. TEXT

L  l - n k . . . . . . .  . . . C f C . M A I N
I l b  f i l e s  C Y C . 6 8 0 0 0

CYC. RAU

E  d i t .  .  . .  . . . . . . U S E R L I B . T E X T
to tnc lude "cYc.PLoT.CODE"

F l l e r
T ransfer .  .  .  .  .  .CYCLER.CODE

Ttre boot disk must not have RAMDISK enabled. A BI0S verslon newer than
OCT l ,  1982 must  be used.

Run SAGEUTIL to setup pr in ter  por t .  the nunber  of  re t r ies for  the d lsk
dr lves should be 1.  Tt re " read af  ter  wr l - te f f  opt lon must  be turned of  f  .
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XII CLEAIVER PROGRAil :

CLEANER ls  no t  a  tes t  p rogram but  a  p rocess  to  c lean the  heads o f  a  d isk
dr lve .  I f  a  d r tve  ls  u rak lng  many so f t  e r ro rs  (as  shown by  CYCLER)  bu t
does  no t  seem to  be  ou t  o f  a l lgnment  o r  have any  o ther  p rob lems t t  may
Jus t  need c lean ing .  Run CLEANER as  descr lbed and re tes t .

EQUIPITBNT IIEEDED:

CLEANER program (shou ld  be  on  Tes t  d iske t te )
D lske t te  C lean ing  K l t

VERBATIM I I2 IT45
Sunnyva le ,  Ca.

OPERATION:

The SAGE must  be  ab le  to  boot  to  the  tes t  menu.  Se lec t  CLEANER.

The sys tem w111 ask  fo r  the  number  o f  the  dr ive  to  be  c leaned.  Type 1n
r f  4 r r  f  o r  the  1e f  t -hand dr ive ,  "5"  fo r  the  r igh t -hand dr ive  or  I tQ '  to
q u L t .

Put  the  so lu t lon  on  the  c lean ing  d iske t te  as  recommended ln  the
l n s t r u c t l o n s .  I n s e r t  l n t o  t h e  d r i v e .  T y p e  a n y  k e y  t o  s t a r t  t h e  t . e s t .

The program wi l l  take  about  45  seconds.  I t  shou ld  d isp lay  "DONEt ' .

DO NOT INTERRUPT THIS PROCESS hIITH A CNTRL G. The dtsK dr ivers w111 be
set  up  wrong fo r  normal  opera t ion .  r f  th is  happens,  REBooT!

XI I .  O I  BUILDING CLEA.NER :

T h e  s o u r c e  d l s k e t t e  s h o u l d  h a v e  t h i s  f i l e :

CLEANER. TEXT r . . . . . . l la in program

C ompi . le .  .  .  .  .  .  .CLEANER.TEXT

F  l l e r
T rangfer .  .  .  .  o  .CLEANER.CODE
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XIII ALIGNXENT DIAGNOSTIC :

The ArrGN test  is  a d iagnost lc  whlch determlnes t f
proper ly  a l lgned.  r t  does Nor te l l  how to a l tgn a
dl f fers  s l tght ly  wl th  each manufacturer .  r t  he lp an
l f  the system must  be sent  back for  ca l lbrat lon or
cen te r  va l lda te  the l r  a l i gnuren t  p rocess .

r t  takes about  4 n lnutes to run the ent i re  g passes
abou t  27  seconds  fo r  each  pass .

EQUIPHENT NEEDED

a  f l o p p y  d l s k  l s
d i s k ,  s L n c e  t h i s

end-user  determlne
help the serv lce

o f  the  tes t  w l th

Dysan Corporat lon
5201  pa t r l ck  Henry  Dr .
San ta  C la ra ,  CA 95050

OPERATION:

The SAGE must be able to boot to
Tes t  d l ske t te ,  se lec t  AL IGN f rom

s05-400 (p / l r  802010)
Al lgnment diskette -double densl ty
16  sec to r /256  by tes  sec to r

(408) 988-3472

the command llne. I,lhen booting from a
the  tes t  menu .  The  sys tem d lsp lays :

"Remove tes t  d lske t te .  Inser t  D IAGNosTIc  d lske t te .  D ISKETTES READY?"

I t t  the  a l lgnrnent  d lske t te  ln to  the  dr lve .  Type I ' y r r  when ready  or  typer rNt r  to  go  back  to  the  tes t  menu.
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Next ,  the  ALIGN menu is  d lsp layed:

DISK ALIGNMENT TEST

S e l e c t :

4 . . . . t e s t  d r i v e  l t 4 :  ( I n s e r t  d l a g n o s t l c  d l s k  f t r s t )
5 . . . . E e s t  d r i v e  l l 5 :  ( I n s e r t  d l a g n o s t l c  d t s k  f i r s t )

D . . . . D l s p l a y  r e s u l t s .
P , . . . P r i n t  r e s u l t s .
R . . . . R e p e a t  t e s t  f o r  9  p a s s e s .
0 .  .  .  .Ou tpu t  da ta  to :  A .  SCRN
W . .  . . W r l - t e  t h i s  s c r e e n
K . . . . K e e p  r e s u l t s .
E . . . . E X I T

Type the key lnd icated to per form one of  these funct ions:

4 . .  .DRIVE 14 z
Test ing begins on dr ive l l4 : .  I ' lake sure that  the DIAGNOSTIC
dlsket te is  ln  th ls  dr lve.  When the test  completes the nurnber  of
p a s s e s ,  t h e  r e s u l t s  w i l l  b e  d L s p l a y e d .

5 . . . D R T V E  f 5 :
Teet lng beglns on dr ive l l5 l - .  Make sure that  the DIAGN0STIC
disket te ls  ln  th is  dr lve.When the test  conpletes the nt rmber of
passes ,  the  resu l t s  w t l1  be  d isp layed .
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D . . . D L s p l a y  r e s u l t s
The resul ts  of  the last  test  are shown.  I f  a  test  has not  been
run,  the error  message 'No data yet '  wt l l  appear .  Type any key to
return to  the menu.  Below is  an example of  the resul - ts  of  a  test
o f  d r l v e  l l 4 z .

DrsK { t4 ALTGNMENT: double densl ry ,  16 secrors/256 bytes

TK HD Equal offser ECCENTRICITY TEST
2 8  0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0

l  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0

TK HD Progresslve offser- ALIGNMENT TEST
6  0  0 0  0 0  0 0  0 0  0 0  0 0  2  0

l  0 0  0 0  0 0  0 0  0 0  0 0  0 0
1 0  0  0 0  0 0  0 0  0 0  0 0  1 0  3 0

I  0 0  0 0  0 0  0 0  0 0  0 0  0 0
3 2  0  0 0  0 0  0 0  0 0  0 0  0 0  5 0

I  0 0  0 0  0 0  0 0  0 0  0 0  0 0
3 6  0  0 0  0 0  0 0  0 0  0 0  1 0  9  0

I  0 0  0 0  0 0  0 0  0 0  0 0  0 4
6 4  0  0 0  0 0  0 0  0 0  0 0  4  0  9  3

1  0 0  0 0  0 0  0 0  0 0  2 t  4 9
74  0  0  0  I  0  0  0  0  0  I  I  0  8  9  9

r  0 0  1 0  0 0  0 0  0 2 1 9  2 9

9 0
8 4
9 0
9 5
9 1
9 9
9 0
9 9
9 6
9 9
9 9
5 0

P . . . P r L n t  r e s u l t s .
The same informatlon shown by
output  f l le .  Normal ly  th ls  is
change the output  f i le  a l lows
f i l e .

the DISPLAY conmand
the pr in ter .  Uslng
the informatlon to

1 s
the
be

sent  to  the
0  op t lon  to
saved ln a
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R .  .  . R e p e a t  t e s t  f o r  9  p a g a e a .
Runn lng  the  tes t  fo r  many passes  w111 take  awh l le .  A  qu ick  check
of  a  d r lve  can be  done by  chang lng  the  repeat  n r :mber  to  1 .  Th is  l s
normal ly  no t  done un less  an  a t tempt  to  a l ign  the  dr lve  is  be ing
m a d e .

O. . .(hrtput data to :  PRINTER:
This works wi th the P (pr in t )  opt lon to a1low the resul ts  of  the
tes t  to  be  p r in ted  o r  wr i t ten  to  a  f i l e .  Type  ln  the  dev ice  o r
f t l e  name.  TYp ing  Jus t  a  (c r )  w i l l  res to re  the  ou tpu t  op t lon  to
PRINTER:.

Example:

Type r ro t r  fo r  the  ou tpu t  op t ion .
t tDRv4.DATA" for the f i le name
t r P r t  t o  w r i t e  t h e  f i l e
t t 6 t r  t o  r e t u r n  t o  t h e  o u t p u t  o p t i o n .
<CR> a  re tu rn  res to res  ou tpu t  to  PRINTER:

NOTE:  The pr in te r  speed and type is  conf lgured  us ing  SAGEUTIL .  See
the  SAGE owner 's  manua l .

l I .  .  .Wr l te  th l -s  screen
This wr i tes the menu screen
( o u t p u t )  o p t l o n .  I t  i s  u s e d
was run of l ,

to  the  f  l l e  o r  dev l -ce  se t  by  the  0
to  save the  parameters  tha t  the  tes t

K . . . K e e p  r e g u l t s .
I f  n o  t e s t  h a s  b e e n  r u n  t h e  m e s s a g e  t t N o  d a t a  y e t . "  w i l l  d l s p l a y .
Type any  key  to  res to re  the  menu.  OtherwLse,  the  K op t lon  asks
t h a t  t h e  d a t a  d i s k e t t e  b e  i n s e r t e d  l n  d r i v e  l l 4 z ,  I t  l o o k s  f o r  f  l l e
t t A . D A T A . t e x t ' r  a n d  r e a d s  l t  l f  f o u n d  o r  c r e a t e s  i t  i f  n o t .  I t  t h e n
asks  fo r  in fo rmaElon about  the  mode l  and type o f  d isk  tes ted .  The
t e s t  r e s u l t s  a r e  a d d e d  t o  t h e  f i l e  A . D A T A  s o  t h a t  o n - g o l n g  r e c o r d s
can be kept of  d isk problems. The program DATAPAGE can be used to
p r i n t  t h e  f l l e  w i t h  o n e  s e t  o f  r e s u l t s  p e r  p a g e .

B.  .  .EXIT
The program ex l ts  to  the  tes t  menu.
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XI I I .O I  TEST DESCRIPTION :
Cur ren t l y ,  two  types  o f  tes t
D lg t ta l  D iagnos t i c  D lske t te .
pat terns prov ldes ln format lon

data f ie ld  pat terns are prov lded on the
The abt l i ty  of  the dr lve to read spect f lc

wh ich  i s  used  to  ca lcu la te  tes t  resu l t s .

pat te rn  01000000 or  dec lma l
smal l  r rd r t  ln  the  examples .  )

the t rack as normal wi th the
the  ALIGN tes t  o

The normal format has been writ ten on TRACK 0 both sldes. Thls format
has 16 sectors per  TRACK wt th 256 bytes per  sector .  Thl -s  ls  d l f ferent
from the standard SAGE format which has 8 sectors per TRACK wlth 5Lz
bytee Per  sector .  The f loppy conf lgurat lon ls  changed dur lng the test
to  a l low the DIAGNOSTIC format  to  be read and restored when the test  ls
f l n lehed .

**** WARNING: D0 NOT EXIT THIS TEST WITH CNTRL G or the drlve may be
lef t  set  for  the wrong format .

A data  f le ld  conta ins  by tes  w l th  b inary
va lue  64 .  ( I t re  da ta  f ie ld  i s  shown w l th  a

Track  0  has  a  the  da ta  f le lds  centered  on
16 sec tor /256 by te  fo rmat  and is  lgnored by
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PATTERN 1

XI I I .O2 PATTERN 1 :

T h e  I D  l n f o r n a t l o n  l s  w r l t t e n  o n  t r a c k .  D a t a  f l e l d s  ( s h o w n  a s  r f d ' r )  a r e

w r i t t e n  a l t e r n a t e l y  d i s p l a c e d  a n  e q u a l  a m o u n t  o n  e i t h e r  s l d e  o f  t r a c k

c e n t e r l l n e .  A  r e a d  f a l l u r e  w t l l  l n d i c a t e  ' f e c c e n t r i c l t y r r  w h e r e  t h e  d r i v e

fa t led  to  s tay  ln  the  center  o f .  the  t rack .

PATTERN I

n l l l l n c h e s :
6 5 4 3 2 1 0 1 2 3 4 5 6
+ + + + + + + + + + + + +

sec to r
1
2
3
4
5
6
7
8
9

1 0
1 1
t 2
1 3
L 4
1 5
r 6

o f f s e  t
+3 .0

3 . 0
+3 .0
- 3 . 0
+3  .0
- 3 . 0
+3  .0
- 3 . 0
+ 3 . 0
- 3 . 0
+ 3 . 0
- 3 . 0
+ 3 . 0
- 3  . 0
+3  .0
- 3 . 0
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XI I I .O3 PATTERN 2 :

T racks  6 r10r32136164  and  74  a re  wr l t ten  w i th  PATTERN 2 .

The t rack and sector  ID ln format ion are wr l t ten wl th t rack and sector  ID
f le lds centered on the t rack as normal .  The data f ie lds,  however ,  are
ntr l t ten wt th a radla l  d lsp lacement  away f rom the center lLne.  Each
sec to r ' s  da ta  l s  wr l t ten  a  g rea te r  d i s tance  away  as  shown be low.  A
pos l t l ve  va lue  ind lca tes  an  o f f se t  toward  the  sp lnd le  (cen te r  o f  the
dfsk)  and a negat ive value lnd icates an of fset  away f rom the splndle.

PATTERN 2
n t l l i n c h e s :

6 5 4 3 2 1 0 1 2 3 4 s 6
+ _ + l  . L + l _ + + + + + + +

sector
I
2
3
4
5
6
7
8
9

1 0
1 1
T 2
1 3
t 4
l 5
1 6 d

d
d

o f f s e  t
0
0

+ 2 . 5
- 2  . 5
+ 3 . 0
- 3 . 0
+ 3 . 5
- 3 . 5
+ 4 . 0
- 4 . 0
+4.  5
- 4 . 5
+ 5 . 0
- 5 . 0
+5.  5
- 5 . 5

The data has been wr i t ten progress ive ly  away f rom the t rack center lLne.

As the sectors are read,  the dr ive WILL fat l  to  read some sectors
p roper l y .  (Even  good  d r l ves  canno t  read  15  and  16  cons is ten t l y ) .  I f
the dr lve ls  a l lgned,  the f i rs t  two sectors that  t t  FAILS to read should
have data that  ls  equal ly  of fset  f rom the center lLne.  For  example,  BOTH
sectors 15 and 16 should fa i l  is  the dr ive ls  a l lgned as they are borh
o f f se t  by  5 .5  m l l l L -Lnches .  However ,  the  d r i ve  l s  ou t  o f  a l l gnment  l f
S e c t o r  1 4  p a s s e s  b u t  1 3  f a t l e d .  ( o r  1 3  f a l l e d  a n d  L 4  p a s s e d ) .
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PATTERN 3

XII I .O4 PATTERN 3 :
Resevered for chird ALIGNMENT PATTERN.
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XI I I . 05 BI'ILDIilG ALIGN :

The  source  d lske t te  shou ld  have  these  f i l es :

,  A . M A I N . T E X T .  o . . . . . . o 8 i o  p r o g r a m
A . D I S K . T E X T o . .  .  .  . .  . d l _ s k  t e s t s

C omplle. .  .  .  .  .  .A.} ' fAIN.TEXT
lnc ludes  A .DISK.TEXT

F  l l e r
T  r a n s f e r .  .  .  . , . A L I G N . C O D E
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SAGE I I
REPLACING

REPLACING THE FLOPPY DISK DRIVE :

SERVTCE MANUAL [ 1.0]
THE FLOPPY DISK DRIVE

the l r  mount ing
b o t t o m  o f  t h e

the  computer .

xrv

l .

2 .

3 .

4 .

5 .

Dtsconnect  the  power  cord

Remove al1 but the two bottom screws around the vent holes on the
b a c k  p a n e l o

Disconnect  a l l  cab les  connected  to  the  computer  board .

Remove the  fas teners  re ta in lng  the  c l rcu l t  board  to  the  chass ls .

Gent ly  bend the  back  pane l  ou tward  so  tha t  the  c i rcu l t  board  may
be moved back  su f f l c len t ly  tha t  the  LED on the  f ron t  w111 c lear
the  f ron t  pane l  and the  f ron t  o f  the  board  t l l ted  up ,  A f te r  the
f ron t  o f  the  board  c lears  the  top  o f  the  f ron t  pane l  the  board  may
be s l id  fo rward  to  remove the  connectors  f rom the  back  pane l .  The
board  may then be  removed f rom the  chass is .  The board  whether  ln
o r  o u t  o f  t h e  c h a s s l s  m u s t  o n l y  b e  h a n d l e d  w l t h  a n t l - s t a t l c
proceduf€s  r

Remove the  screws wh ich  a t tach  the  d isk  d r ive  sh te ld  to  the
c h a s s i s ,  b e  s u r e  n o t  t o  f o r g e t  t h e  o n e s  o n  t h e  s i d e s  a n d  b o t t o m  o f
t h e  c h a s s l s .

Remove the  d tsk  d r lve  sh ie ld .

D l s c o n n e c t  t h e  c a b l e s  f r o m  t h e  d r i v e ( s )  t o  b e  r e m o v e d .

6 .

7 .

8 .

9 . Remove the two screwg which secure the dr lves to
suspens ion  th rough the  c learance ho les  in  the
c h a s s i s .

1 0 .  C a r e f u l l y  s 1 l d e  t h e  d r i v e  o u t  t h r o u g h  t h e  f r o n t  o f

1 1 .  I n s t a l l  t h e  n e w  d r l v e  i n  t h e  r e v e r s e  o r d e r .
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SAGE II SERVICE MAI\ruAL I I.OJ
SUBSYSTEM MODIFICATIONS

xv SUBSYSTEI.{ }IODIFICATIONS :

SAGE has made the fol lowlng modif icat l-ons l-n-house. Ttrese changes are
fu l ly  suppor ted by SAGE.

I 'TICROPOLIS DISK I ' IODS Instal l  a Jumper at posit lon l l22 on rhe disk
dr l ve  c l r cu i t  board .

I ' I ICROPOLIS DISK SETUP For left  hand drlve lnstal l  one short lng
b lock  a t  pos i t l on  Wl  o f  connec to r  J2 .

For  r lght  hand dr lve lnsta l l  one shor t ing
b lock  a t  pos l t l on  W2 o f  connec to r  J2 .

There shal1 be only one SIP termLnatlon
res ls tor  pack ( locat lon RNI)  per  computer  and
1t  shal l  be lnsta l led ln  the r ighr  hand
d r L v e .

I.TITSUBISHI DISK I,TODS

}TITSUBISEI DISK SETUP

TANDON DISK }IODS

TANDON DISK SETUP

None.

The seven res l -s tor  pul lup st raps should be
removed on a dr lve which ls  c losest  to  the
cpu in a two drlve system the i iead load
Jumper should be ln the 'r l$fr posl_t l_on. The
dr lve should be selected for  the appropr la te
p o s l t i o n .

A Jumper wi re ls  connected between p in 2 of
J4 and TP13.  Resl -s tor  (  R49)  has rhe end
towards the strapplng block moved to the
adJacen t  pad  (n50 ; .

The st rapplng bLock determines the dr lve
device number. Normally the left  hand drlve
ls  devlce 4,  the r lght  hand dr ive ls  device
5.  For  the le f t  hand dr lve count  f rom the
edge c losest  to  the edge of  the c i rcu i t
board.  Remove a l l  but  the f i rs t  two st raps.

For the r lght hand drlve remove al l  but the
f l r s t  and  th i rd  s t raps .

l trere shaLl be onl-y one dtp termlnatlng
res ls to r  pack  (Z f ;  pe r  compute r  and  l t  sha l l
lnsta l led ln  the r lght  hand dr ive.
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SAGE I I  SERVICE
SUBSYSTEM

MANUAL [  1 .0]
MODIFICATIONS

TEAC DISK I.iODS

TEAC DISK SETUP

POrER ltOD FOR 220V Remove jumper Wl01 for  220V,
1 1 0 V .

None.

The res ls to r  pack  sha l l  be  removed f rom one
dr lve  ln  a  two dr lve  sys tem.  The head load
jumper  sha l l  be  p laced in  the  r rHMrr  pos l t lon
The dr lve  se lec t  sha l l  be  Junpered fo r  the
a p p r o p r i a t e  p o s l t i o n

leave ln  fo r

5 1



sAcE rr sERVrcE MANUAL [ 1.0J
CABLE WIRING NOTES

XVI CABLE IIIRINC NOTES :

TERI'{rNAL CABLE , TELEVTDTO 925 , #cC0000 , cc000l , & cc0002

SAGE II TERMINAL
I ------BR0I{N-

2 ------BLACK---

3 ------RED-----

7 ------GREEN---

The sage par t  l t  shal l  be marked on both ends of  the cable
SAGE TERMINAT shall be marked on the SAGE II end.
TERMINAL shall  be marked on the terminal end.
Dunmy p lns  sha l l  be  lnser ted  in  pos i t l ons  1 ,  13 ,  14 ,  25  t f  these
pos i tLons  a re  unused .

TERMTNAL CABLE, MULTIUSER, TELEVIDEO 925

SAGE II TERMINAL
I ------BRoWN-

2 ------BIACK---

3 ------RED------

s-->6-->9
7 ------GREEN---

The sage part l t  shal l  be narked on both ends of the cable
"SAGE MODEM|| shall be marked on the SAGE II end.
'TTERI'IINAL|' shall be narked on the termlnal end.
Dummy p lns  sha l l  be  lnser ted  ln  pos i t i ons  1 ,  13 ,  14 ,  and  zs .

INTEX TALKER CABLE

SAGE II INTEX TALKER
1 ------BROWN-

2 ------BLACK---
3 ------RED------

s-->9
6 ------mrITE----
7 ------GREEN---

The sage part l l  shal l  be marked on both ends of the cable.
"SAGE MODEI'f' shalL be rnarked on the SAGE II end.
" INTEX TALIGR" shal l  be marked on the vol-ce synthes Lzer end,
Duuuny  p lns  sha l l  be  lnser ted  ln  pos l t l ons  1 ,  13 ,  14 ,  and  2s .
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sAcE rr sERVrcE I"fANUAL [1.0]
CABLE WIRING NOTES

PRTNTER CABLE, Tr ,  SERTAL,  #CC0003 & CC0004

SAGE II PRINTER

I ------BROWN-

2 ------BLACK---

3 ------RED------

s-->9
6-->8-->9

6 ------WHTTE---

7 ------GREEN---

The sage par t  l t  sha l1  be  marked on  bo th  ends  o f  the  cab le

SAGE MODEM sha1l  be marked on the SAGE I I  end.

T I  PRINTER sha l1  be  marked on  the  pr in te r  end.

D u m m y  p l n s  s h a l l  b e  l n s e r t e d  l n  p o s i t i o n s  1 ,  1 3 ,  L 4 r  2 5  i f  t h e s e
p o s l t l o n s  a r e  u n u s e d .

PRINTER CABLE, QWE, SERIAL

SAGE II PRINTER
1 ------BROWN-

2 ------BLACK---

3 ------RED-----

5-->9
6 ------I,IHITE----

7 ------GRIEN---

The sage par t  l t  shal1 be rnarked on both ends of  the cable.
SAGE MODEI.'I shall be marked on the SAGE II end.

QtiME PRINTER sha1l be narked on the prlnter end.
Duumry  p lns  sha l l  be  lnser ted  in  pos i t l ons  1 ,  13 ,  14 r  25  i f  t hese
pos l t l ons  a re  unused .

CABLE, pRtrNTER, DTABLo 1t630, SERTAL

SAGE II PRINTER
2 ------BLACK---

3 ------RED------
4 ------BROWN---

s-->9
6 ------WHTTE----

7 ------GREEN---

The sage par t  l t  shal l -  be marked on both ends of  the cable.
SAGE M0DEM sha1l be marked on the SAGE II end.
DIABLO 1t630 PRINTER shall  be marked on the prlnter end.
Dummy p ins  shaL l  be  inser ted  in  pos i t l ons  l ,  13 ,  L4 r  25  l f  t hese
pos l t l ons  a re  unuser l .
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sAcE rr sERVrcE I, fANUAL [1.0]
CABLE WIRING NOTES

PAMLLEL PRINTER CABLE, ( l f  CC0005 6 f r .  cable)

The  para l le l  p r in te r  cab le  cons is ts  o f  :

A) i lcN00l2 36 pin Centronlcs connecror AI '{p pnl l  55ZI3L-I
B) #CN0000 34 pln Female header connecror Al" lp pn// 4gg57l-g
c ) i/cA0000 34 conduc to r r tbbon cabe AI'{p pnll 49gfi 6-g

Ttre r ibbon cable has one edge colored d l f ferent ly  to  show the posl t ion
o f  p l n  l .

P lns L-34 of  Connector  B must  go to p lns l -34 of  the cable and to p lns
l -34 of  Connector  A.  The last  two p lns of  Connector  A are unused.

The polar iz lng tabs of  connector  B must  face the r ibbon cable.

Tr lm the cable so that  the edges are even and st ra lght  across.

Arrange the three parts ln front of you as shown below wlth the
connectors s tanding st ra lght  up f rom the cable.  The maln body of  the
connectors should be above the cable.

tT l
l _  I  I
nl

( - - -co lored edge of  cable
must  l lne up wl th p ln I
on both connectors,

Llne up the crlmplng plns of each connector wlth the wlres ln the cable
and  p ress  f l t  t o  the  cab le .

use an ohrnmeter  to  ver l fy  good connectors on a l l  34 p lns.
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sAcE rr sERvrcE MANUAL [1.0]
CPU BOARD CIRCUIT DESCRIPTIONS

XVII  CPU BOARD CIRCUIT DESCRIPTIONS :

T h i s  s e c t l o n  l s  a  d e s c r l p t i o n  o f  t h e  c l r c u l t s  o n  t h e  S A G E  I I  b o a r d .

References  to  components  on  the  c i rcu i t  board  are  g lven as  t r1 ; t r  fo l lowed

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

o f  t h i s  s e c t l o n .

XVI I .OI  PAGE I  OF SCHEMATIC :

r{c68000 PRocBssoR

U68 i s  the  MC68000  mic roprocessor  wh ich i s  the  hear t  o f  the  SAGE I I

MC68000 User 's  I ' l anua l  fo r  amicrocompute r . Refer  to  the  Motoro la
d e t a l l e d  d e s c r i p t i o n  o f  t h i s  p r o c e s s o r .

2 3  a d d r e s s  l i n e s  a r e  b r o u g h t  o u t  o f  t h e  p r o c e s s o r  a n d  b u f f e r e d  b y  U 1 6 ,

2 6 ,  a n d  3 5 .  T h e s e  a r e  7 4 L 5 2 4 0  l n v e r t e d  t r i - s t a t e  1 l n e  d r l v e r / r e c e l v e r s .
They  are  hard  se lec ted  as  dr lvers  on ly .  The ou tpu t  s ide  wh lch  connects

to  J1  and o ther  par ts  o f  the  sys tem is  never  in  the  h igh  impedance

s t a t e .

The 16  da ta  l ines  are  bu f fe red  th rough U55 and U43 wh ich  are  74L5245 b l -

d l rec t lona l  non inver ted  t r l -s ta te  bus  t rance ivers .  The h tgh  lmpedance

outpu t  s ta te  l s  no t  used.  The d i rec t ion  o f  U55 is  sw i tched by  BRW+ and

data  ls  t rans fer red  to  the  processor  when BRI+ |  1s  low and f rom the
p r o c e s s o r  t o  J 2  a n d  t h e  r e s t  o f  t h e  s y s t e m  w h e n  l o w .  T h e  d i r e c t l o n  o f

U 4 3  l s  c o n t r o l l e d  b y  R W - .  D a t a  t r a n s f e r  i s  f r o m  t h e  p r o c e s s o r  w h e n  1 o w .

The system c lock,  8 Mhz- ,  and contro l  bus s ignals  SRES+, RW-,  LDS+,
UDS+, and A9+ are buf fered by tJ44,  Thts Schot tky t r l -s tate buf fer
74521+0 is  used as a bus dr iver  wi thout  the t r i -s tate mode.

SAGB BUS

T h e  S a g e  i n t e r f a c e  b u s  l s  c o m p r i s e d  o f  c o n n e c t o r s  J l  a n d  J 2 .  J 1
l n c l u d e s  t h e  a d d r e s s  l l n e s  l n v e r t e d  a n d  b u f f e r e d ,  F C 2 -  t h e
user /superv isor  b i t ,  and PRTY-  wh ich  ls  the  RAM par i ty  except lon
in te r rup t  l ine ,  The odd numbered p ins  o f  J l  a re  a l l  connected  to  g round
for  s igna l  l so la t ion .  J2  inc ludes  bu f fe red  and unbuf fe red  s lgna ls .  The

b u f f e r e d  l i n e s  l n c l u d e  t h e  d a t a  l i n e s ,  s y s t e m  c l o c k  8  I ' l h z - ,  s y s t e m  r e s e t
SRES+,  readfwr i te  RW-,  lower  da ta  s t robe LDS+,  upper  da ta  s t robe UDgl - ,
and address  s t robe AS+.  The unbuf fe red  l ines  are  the  two ex terna l
ln te r rup t  inpu ts  12-  and 13- ,  and da ta  t rans fer  acknowledge DTACK- .  The
odd numbered p lns  I  th rough 33  o f  J2  are  connected  to  g round.  P ins  35 ,
3 7 r  3 9 ,  4 t ,  4 3 ,  a n d  4 5  a r e  c o n n e c t e d  t o  + 5  v o l t s .  P i n  4 7  l s  + 1 2  v o l t s
a n d  p l n  4 9  i s  - L Z  v o l t s .
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CPU BOARD CIRCUIT DESCRIPTIONS
PACE I 0F SCHEMATIC (cont)

PB.OCESSOR LIGHT EI.II{ITING DIODE INDICATOR

The p rocessor  LED dr i ve r  c l r cu l t  t s  compr lsed  o f  R l  and  2 ,  C l ,  and  th ree
ga tes  o f  U55 '  a  7406  Hex  inver te r  bu f fe r  w i th  open  co l lec to r  ou tpu ts .
The LED ls  on whenever  the computer  ls  powered.  The buf fer ,  U65 p lns l l
and 10,  dr ives the green d l rect ion of  the LED wl th p ln l0  low whenever
p lns 6 and 8 are both inact ive and pul led h lgh by Rl .  I . l t ren p ln 6 or  p ln
8 are act ive,  P ln 11 ls  low and p in 10 ls  pu1- led h lgh by M. Wtren th ls
s ide of  the LED ls  htgh the red d lode ls  on and when the s lde toward Rl
ls  htgh the green d lode ls  oD.  Cl  prov ldes ln tegrat lon on the red s lde
such that when the clrcuit  ls belng drlven by AS- f rom an actl-ve
processor  the LED wt l l  appear  green.  Pin 5 of  U65 is  LEDR+ whtch
or lg lna tes  a t  U39-17  on  page  6  o f  schemat i cs .  Th ls  s lgna l  can  be
contro l led by sof tware to set  or  toggle the LED to green.  I f  LEDR+ ls
Lnact lve then the LED wi l l  be green only  when the processor  is  busy
executLng lnst ruct l -ons .

INTERRI'PT DECODBR

In tegra ted  c l r cu l t  U35  l s  a  74LS l4B
decoder.  Ihe outputs are p lns ( ,  ,  7  ,
the act lve low ln terrupt  lnputs to
l ines go low the ln terrupt lng device
these  l l nes  w t l l  be  se rv l ced .

PR.OCESSIilG STATES

and l s  the  ln te r rup t  p r lo r t t y  l . eve l
and 9.  IPLO-,  IPLI- ,  and IpL2-  are

the processor  and when any of  these
whose  r rp r lo rL ty  address t t  appears  on

The processor  outputs at  p ln 26 FCz,  p ln 27 FCl ,  and ptn 28 FCQ are the
code  fo r  the  p rocess lng  s ta te  re fe rence  c lass i f l ca t ion .  See  the
Motoro la MC68000 Users Manual  sectLon 5 for  a deta l led explanat lon of
the funct ion of  these p lns.  V27 looks at  these l lnes in  th is  system to
generate VPA- va l ld  per lphera l  address.

Ttre 7 4LSO4 buf fer Ul pins 3 and 4 along with 7 4LSL2 V52 plns I ,  Z, 12 ,
and  13  genera te  a  bus  e r ro r  l f  sys tem T /O i s  t respassed  by  user  and  the
s u p e r v L s o r  b t t  l s  n o t  s e t .

RESET

The reset  c l rcu l t  ls  located at  the lower r lght  corner  of  page I  o f  the
schemat l cs .  Wt ren  the  rese t  sw l t ch  l s  c losed ,  p ln  I  o f  U4  l s  he ld  low.
pln 2 ls htgh and thus tJl-z, U65-4, and V(rs-Z are al l  low. In this
condit lon HALT- and RESET- are both actlve at the processor and the
transparent  boot  f l lp f lop U51- l  ls  c leared.  I , lhen the swl tch ls  re leased
the 58 uf  capacl tor  at  U4-1 beglns to charge.  At  some posl t ive vo l tage
U4,  whlch ls  a 74LSl4 Schmit t  t r lgger ,  wi l l  toggle.  RESET- and HALT-
both go inact lve and the processor  beglns execut ion at  address locat ion
0 .

The t ransparent  boot  c l rcu l - t  consls ts  of  U5l  p lns l -6  and U45 p lns B-10.
Dur ing  rese t  a  low a t  U5 t - l  c lea rs  U5 l  wh lch  l s  a  74L574  D- type  pos i t l ve
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CPTI BOARD CIRCUIT DESCRIPTIONS

PAGE I  0F SCHEMATIC (cont)

e d g e  t r l g g e r e d  f 1 1 p - f 1 o p .  A f t e r  r e s e t  t h e  a  o f  t h e  f l t p - f 1 o p  U 5 1 - 5

whlch  ls  BRD-  ls  low and the  ou tpu t  o f  the  74LS00 U45-8  le  h lgh .  The

outpu t  o f  the  l .nver t lng  bu f fe r  IJ72-B 1s  low and thus  the  read on ly

m e m o r y  c h l p s  U 1 7  a n d  U 1 8  a r e  e n a b l e d .  B R D -  a l s o  g o e s  t o  p l n  I  o f  U l 4  o n

page 3  and d lsab les  the  RAM.  The e f fec t  o f  th is  c i rcu i t  i s  to  make the

ROM appear  to  be  loca ted  a t  address  0 ,  wh ich  ls  normal ly  the  beg lnn lng

of  the  RAM address .  On the  f l rs t  occur rence o f  an  address  to  the  normal

ROM loca t lon  ROF{-  w i l l  go  low and the  t ransparent  boot  f l l p - f lop  w i l l  be
preset  Q=h lgh .  1 ' l l th  BRD-  h tgh ,  ROI ' { -  se lec ts  the  ROM's  ln  the  normal

mode and the RAI ' I  + c l rcul t  of  page 3 is enabled so that RAM ls agaln

a d d r e s s a b l e .

READ I ITRITE

The data  t rans fer  acknowledge s igna l  (  DTACK-  )  i s  necessary  fo r  the

c o m p l e t l o n  o f  a n y  r e a d  o r  w r i t e  c y c l e  b y  t h e  p r o c e s s o r .  N o r m a l l y ,

DTACK- ls generated whenever any address in the Sage I I  memory map ls

d e c o d e d .

T h e  D T A C K -  g e n e r a t i o n  c l r c u i t  c o n s i s t s  m a l n l y  o f  U 5 4 ,  a n  8  b i t  p a r a l l e l

o u t  s e r i a l  s h l f t  r e g i s t e r ,  a n d  t h e  N A N D  g a t e s  U 5 2  a n d  U 5 3 .  C P U  b o a r d s
C80002 and la te r  a lso  lnc lude tJ7  6 .  Th is  c i rcu i t  i s  f  ound ln  the  upper

r t g h t  q u a d r a n t  o f  s c h e m a t i c  p a g e  1 .  T h e  f u n c t i o n  o f  t h l s  c i r c u i t  l s  t o

te l l  the  processor  tha t  the  da ta  l ines  have had enough t ime to  se t t le
a f t e r  a  p e r l p h e r a l  d e v i c e  h a s  b e e n  a d d r e s s e c l ,  a n d  t h a t  t h e  r e a d  o r  w r i t e

cyc le  can be  comple ted .  Th ls  l s  accompl lshed by  tak ing  the  log ica l  AND

o f  t h e  d e c o d e d  s e l e c t  l l n e  f o r  a  d e v l c e  o r  g r o u p  o f  d e v l c e s  a n d  a  t l m e

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

l lhen  upper  da ta  s t robe (  UDS-  )  and lower  da ta  s t robe (  LDS-)  a re

l n a c t i v e  (  h l g h  ) ,  t h e n  t h e  o u t p u t  o f  U 4 5 - 1 1  w h i c h  i s  a  7 4 L S 0 0  N A N D  g a t e

is  1ow .  A11 o f  the  a  ou tpu ts  o f  the  7  4LSI64 sh i f t  reg is te r  U54 are  he ld

low by  c lear  a t  p in  9 .  When UDS-  or  LDS-  go  ac t ive  low the  c lear  a t  p ln

9  o f  U 5 4  g o e s  h i g h  a n d  t h e  s h t f t  r e g i s t e r  l s  e n a b l e d .  P r o v t d e d  t h a t  t h e

re f resh  s lgna l  RF-  i s  l -nac t lve  h lgh  the  sh l f t  reg is te r  w111 be  c locked
by DSMhz-"  T 'h ls  l s  8  Mhz-  de layed th rough two 74LS04 lnver t lng  bu f fe rs
U37.  The QA outpu t  U54-3  is  the  f  l r s t  to  go  h lgh .  T t t i s  ou tpu t
generates DTACK- at  U52-8 when RAI ' I+ is act lve hlgh at  p in 10 and bus
er ror  BE-  i -s  lnacEive  h igh  a t  p in  9 .  DTACK-  genera ted  f rom QA a l lows
t h e  p r o c e s s o r  t o  c o m p l e t e  a  c y c l e  w i t h  n o  w a i t  s t a t e s .  T h e  Q A  o u t p u t  l s

a lso  used ln  conJunct lon  w i th  the  bu f fe red  read /  wr i te  l lnes  BRW- and
BRI^I+ to generate WR- and RD- s lgnals at  the two 74LS00 NAND gates U45
p i .ns  1  th " rough 6 .  Outpu t  QB o f  the  sh l f t  reg is te r  and I /O+ are  comblned
at  NAND gate  U53 p I -ns  l r2 rand 3  to  p roduce DTACK-  when input  /  ou tpu t
dev ices  a t re  addressed w i th  cyc le  comple t ion  a f te r  I  wa i t  s ta te .  DTACK-
ls  genera ted  a t  U53-6  f ron  QD wl th  3  wa iE s ta tes  when ROM loca t ions  are
addressed caus ing  U45-8  to  be  h igh .  The QC outpu t  a t  p in  5  o f  U54 wou ld
produce a  DTACK-  fo r  a  2  wa i t  s ta te  cyc le .

5 7
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The Sage I I  does not
and la ter  were la ld
dev lces  may  be  used .

current ly  use 2 wal t  s tates but  cpu boards c80002
out  to  fac l l l ta te a mod so that  s lower per lphera l

I f  the ser ia l  lnput  to  the ser ia l  sht f t  reg ls ter  U54 p ln 2 is  low due to
RF- actLve,  then DTACK w111 not  be generated.  This  prevents the
processor cornplet lng a cycle durlng refresh of the RAM and thus loadlng
lncor rec t  da ta .

I ^ lhenever  a  loca t lon  1s  addressed wh lch  ls  no t  decoded in  the  Sage I I
memory  oaPr  DTACK-  is  no t  genera ted .  th ls  causes  a  bus  t lmeout  e r ro r
wh lch  a l lows an  order ly  recovery  f rom the  address ing  o f  nonex ls ten t
l o c a t l o n s .

OPERATION OF

Ttre watch dog
decade counter
the 8th count .

BUS ERROR TII{E OUT CIRCUIT

tl-meout circult  ls lmplenented in tJ67 , a 74LS390 dual
whlch ls  wl red for  BcD count  sequence.  QD goes htgh on

Address st robe (  AS- )  ts  appl ted to U57-pln 2 causlng rhe counter  ro be
cleared whenever  AS- ls  l -nact lve (  h lgh ) .  A bus t lme out  error  le
caused when AS- s tays low for  longer  than 16 usec.  Thl -s  ls  caused by
elther a software or hardware condlt lon whlch prevents DTACK- from belng
app l led  w l th in  15  usec .

I^lhen AS- becomes actlve ( goes low ) the counter ls enabled and is
clocked at pln I  by the 500 KHZ slgnal fron A7O-12 of page 2, I f  DTACK-
ls  not  recelved wi th ln 16 usec causing AS- to  go h igh and reset  the
counter ,  then the QD output  at  p in 7 goes htgh on the etghth count  and
ln turn causes BERR- to be generated by U65 at pin 12. The 7406
lnver t lng buf fer  used at  U65 is  open col lector  output  as ls  lJsZ of  the
user /superv lsor  v io lat lon c l rcu l t  whlch was descr lbed ear l ier .  Bus
error  except lon processlng can thus be in l t la ted only  by the watch dog
t lmer or  by user  t respassing the system l /O.  I f  a  second bus error
occurs whl le  the f l rs t  ls  belng processed then the processor  w111 hal t
assumlng a hardware fa i lure.

READ ONLY IiEI(ORY

The read only memory sockets Ul7 and 18 have been wlred wlth strap
opt lon pads on the pr ln ted c i rcu l t  board so that  they may be conf igured
for  a var ie ty  of  ROM, PROM, EPR0MT or  EAROM ln s izes f rom l6K bt t  to
2 5 6 K  b i t .  T h e  s t r a p s  P r Q r R r S r T r U r W r X ,  a n d  Y  a r e  d o c u m e n t e d  l n  t h e  S a g e
I I  manua l .
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XVItr.Oz PAGE 2 OF SCHB}IATIC DIAGRAI{S :

Page  2  con ta ins  sys tem c t rock  genera t ion ,  baud  ra te  genera t ion ,  an
ln te l1 - lgen t  i . n te r rup t  con t ro l l e r  r  8 t  I /O  por t  f  o r  the  f  l oppy  d r l ve
con t ro l l e r  and  Ehe  DIP  sw i tches ,  address  decod ing ,  and  bu f fe rs .

sYsTEI,{ CTOCK

U 6 6  i s  a n  t n t e g r a L e d  c r y s t a l  o s c  j . l l a t o r  c l r c u l t .  T h e  l 6  l l h z  o u t p u t  a t
U 6 6 - 8  l s  d i v t d e d  b y  U 6 9 ,  a  7 4 L S 3 9 0  d u a l  d e c a d e  c o u n t e r ,  t o  p r o d u c e  t h e  I
F I t tZ+  sys tem e . lock  a t  U69 p in  3 .  The ou tpu t  a t  U69-13 ls  the  4  I ' {hz*
c lock"  Two sec t lons  o f  U69 and one o f  U( )7  d lv ide  8  Mhz*  to  p roduce 64
KHZ+ at U67'9.  The 4 Mf{Z+ ls used by the IEEE 488 I IO port  on page 6
a n d  l s  t h e  l - n p u t  a t  p i n  2  r o  U 7 0  a  7 4 L S 1 6 1 .  U 7 0  l s  a  s y n c h r o n o u s  4  b i t
b lnary  counter "  The ou tpu t  QA a t  p in  14  is  2  MI IZ  wh ich  c locks  the
s e r i a l  p o r t s  o f  p a g e  6 .  5 0 0  K H Z  i s  o u t p u t  a t  Q C  p i n  1 2  a n d  t h i . s  c l o c k
is  used hy  the  bus  er ro r  t imeout  c i rcu i t  and to  genera te  WCK+ a t  the
RIPPLE CARRY 0UTPUT pln 1-5.  MFM+ is received at  p ln 6 f rom the f loppy
d isk  c l rcu l t  page 5 .  The Rt rPPLE CARRY OUTPUT is  lnver red  by  V72 74LS00
and lnput  a t  p in  9  to  L0AD the  counter  f  rom p lns  3  14  15  rand 6  to  beg ln
the next count cycle.  MFIVI+ at  p ln 6 determlnes whether the c lock WCK+
ts  a t  a  250 l (hz  o r  500 khz  ra te .  Refer  ro  the  f loppy  d isk  c i rcu i r
d e s c r l p t l o n  f o r  m o r e  d e t a l 1  o f  o p e r a t l o n . U 7 1  i s  a l s o  a  4  b i t
synchronous b inary  counter  wh ich  can be  preset ,  and is  used ln  a  s lu r l la r
c o n f l g u r a t l o n  t o  U 7 0 .  T h e  p a r a 1 l e 1  i n p u t  p l n s  3 r 4 1 5 r a n d  6  p r e s e t  t h e
count to start  the cycle over agaln when the lnverted RIPPLE CARRY OUT
l s  a p p l t e d  t o  L O A D *  T h e  o u r p u t  Q D  a r  p l n  l l  i s  d l 5 . 3 g  K H z  ,

ADDRESS DECODING

Address  decod ing  fo r  Ehe ROM and I /O loca t lons  are  accompl lshed by  th ree
3- lnput  NOR gates ,  th ree  inver te rs ,  and two 4- lnput  NAND gates .  tJ25  is
a 7 t+L527 ,  U33 a 7 4L504, and 1124 a 7 4LS2O. These gates decode Al4-
th rough A23-  to  genera te  the  ac t ive  low s igna l -  a t  U24-8  wh ich  is  ROM-,
and a t  l JZ l+-6  ac t lve  low s igna l  T /O-  i s  decoded and becomes ac t lve  h igh
T /  M  a t  l n v e r t e r  U 3 3 - 8 .  T h e  i n d i v l d u a l  c h i p  s e l e c t  s l g n a l s  a r e
genera ted  by  decod ing  address  1 lnes  A4-  th rough A13-  and FC2+,  wh lch  is
a  r e f e r e n c e  c l a s s  f u n c t l o n  c o d e  o r - r t p u t  ( u s e r / s u p e r v i s o r )  f r o m  t h e
p r o c e s s o r ,  a n d  t h e n  g a t i n g  w l t h  t h e  t / O  a c t l v e  l o w  s l g n a l  w h i c h  1 s
decoded from A14- through A23-.  f i rLs is acconpl lshed by Ul4 a 74LS2l 4-
i n p u t  A N D ,  \ 1 2 7  a  7 | L S Z A  4 - l n p u t  N A N D ,  U 1 9  a  7 4 L S 1 3 8  3  r o  8  l l n e  d e c o d e r ,
a n d  \ J & 7  a  7 4 L S 1 3 9  2  t o  l +  l i n e  d e c o d e r .  T h i s  c l r c u l t  c o m p l e t e l y  d e c o d e s
A4*  th rough A23-  so  tha t  the  read on ly  memory  or  inpu t  /  ou tpu t  dev lces
are  never  accessed by  tmag ing"

5 9
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ADDRESS BUFFERS

Address l lnes A1- ,  A2- ,  and A3-  are buf fered again by Ul  a 74LS04 wl th
outputs BAI+ at  p ln 12,  BA2+ at  p ln 10,  and BA3+ at  p ln g.  these
slgnals  go to the counters U75 and U74 and to I /O por ts  on th ls  page and
p a g e  6 .

TI O ADDN.ESSING

Al l  o f  the  I /O  por t  dev lce  ch lp  se lec ts  a re  genera ted  a t  U19  and  47 .

Two open col lector NAND gates of U53 were added to CPU boards C80002 and
later  to  a l low a mod to f ree up unused I /O address space.

Ttre fo l lowing table l is ts  the I /O s lgnals  and thel r  funct ion.

SELECT:

s 1 -
s2-
FD-
HP-
CN-
DS-
IN-
BT-
TM-

TI O BTTS

OUTPUT:

Y0  u l9 -15
Y l  u t9 -14
Y2  U l  9 -  13
Y3  U l9 -12
Y4 Ul  9- t  I
Y5  U I9 -10
Y6 Ut9-9
Y7 Ul9-7
Y0 u47 -12

INPUT:

u57- l  l
u58-1 I
v2I-4
u6-3
u39-6
u22-6
u73-1
u7 5-21
u7 4-21

DESCRIPTION: SCHEMATIC

R S 2 3 2  s e r l a l  p o r t  p . 6
I ' IODEM serlal port p.6
F l o p p y  d t s k  c o n t r o l l e r  p . 5
IEEE 488  por t  p .6
Para l le l  p r ln te r  po r t  p .6
p a r a l l e l  p o r t / f l o p p y  p . 2
In te r rup t  con t ro l l e r  p . ,
Timer-baud rate p.2
Tl rner  p.2

The lower data l lnes are connected to the T/  O devices through U56 a
74L5245 noni .nver ted t r i -s tate octa l  bus t ransceLver .  the l lnes at  the
processor side are D0+ through D7+. The slgnals on the I/  O data bus
slde are labeled BDO+ through BD7+. The I/O slgnal from the address
decoder c l rcu l t  enables the bus by golng act ive 1ow at  p in 19.  the
di rect lon of  the I /O bus ls  determlned by BRW+ which ls  appl ted to p ln
1.  BRI++ ls  f rom page L U37-2.

T IO PORT

U22 is  a programmable per lphera l  ln ter face ln tegrated c l rcu i t  type
8255A-5.  Tt r is  por t  has 24 I /O l ines ln  three groups.  Group A ls  used
to read the DIP swi tches at  J7 whlch are labeled group A on the back of
the Sage I I .  Group B reads the swi tches at  J6 labeled group B.  Group C
ls ut l l ized to send contro l  s lgnals  to  the f loppy contro l ler  on page 5.
Group A and B are progranmable as a 16 b i t  b l -dt rect lonal  para l le l  por t .
In  th ls  conf igurat ion they are used as lnput  only  and group C for  output
on ly .

60



SAGE II SERVICE KIT
CPU BOARD CIRCUtrT DESCRIPTIONS

PAGE 2 OF SCHEMATIC DIAGRAMS (cont)

INTERR.UPT CONTROTLER

The tnte l - l igent  Lnt .errupt  contro l - ler  U73 is  an 8259'5.  I^ lhen one or  more
o f  { f r ' s  l n t e r r u p t  l n p u t s r  I R 0 - I R 7 ,  g o  a c t t v e  h i g h  l t  s e n d s  a n  l n t e r r u p t
to  the  p rocesso t rs  ln te r rup t  encoder  on  page  l .  Th ts  s lgna l  l s  ca l led
lCI-  a f ter  t t  ls  lnver ted by the 74LS04 buf fer  tJ72 p ins 5 and 6.  The
processor  lnay  access  th i s  dev ice  to  de te rmine  the  source  o f  the
in te r rup t  o r  to  p rogram the  p r ia r l - t y  mask .

TTHBR.S

T\^ro 82-53-5 programmab]-e in terval  t imers u75 and tJ7 4 are ut l l  rzed ln  the
Sage  I I .  U75  genera tes  the  two  baud  ra tes  fo r  the  USARTS.  These
signals  are BRl+ and BR2+ and are used at  the ser ia l  por ts  on page 6.
Each  dev l -ce  con ta ins  3  lndependen t  16 -b i t  coun te rs ,  Two o f  these
counLers are used to produce the baud rates.  The use of  the remain lng
co t rn te rs  i s  dependan t  on  appropr ia te  so f tware .  Typ lca l  uses  a re  even t
schedu le r  and  reaL  t ime  c lock ,  Sec t ions  IV .4 .6  and  IV .4 .7  o f  the  SAGE
II  Onrners"  Manual  descr lbe the sof tware avai lab le to  access these
t  i m e r s .

XVII"O3 PACE 3 OF SCHEI.IATIC DIAGRA}TS :

Thts sect lon conta ins the RAI ' I  par i ty  in terrupt  s ignal  generat ion,  RAM
re f resh  and  re f resh  a rb i t ra t lon ,  and  RAFI  con t ro l  c l r cu l t r y .

PARITY IT{TERRUPT

The c i r cu l t  i n  the  upper  le f t  co rner  o f  th i s  page  l s  the  par i t y  e r ro r
ln terrupt  generatLon cLrcul t "  Tt re par l ty  reset  s ignal  PRES- comes f rom
U39 p in  l&  on  page  6 .  PRES-  goes  low dur ing  in l t i a l l za t l -on ,  l s  l nver ted
at  74LS04 U37 pt r -ns 9 and 8,  and appears h igh at  the preset  lnput  p ln 10
o f  t l re  pa r lEy  la tch  U51  wh ich  l s  a  74L574  D- type  pos i t l ve  edge  t r i ggered
f l  lp  f lop,  This  makes the a output  of  U51 inact lve h lgh whlch ls  the
ncrrrnal- state and lnputs a hlgh to 74LS00 U50 pin 12. In thls normal
s ta te  the  NAND ga te  U50  p ins  11-13  looks  l i ke  an  Lnver te r  be tween  p lns
i3 and tr l .  The lnput at U50 pin 13 is RAl, l- l  whlch goes low after a RAM
access  and  thus  causes  a  pos l t l ve  edge  c lock  to  U51  a t  p in  I  l .  The
i"nputs ar  U50 p lns & and 5 or lg inate at  the ram c l rcu i t  page 4.  Par i ty
f lag 1ow PFL- and par l ty  f lag h igh PFH- are both act lve low.  The low
and htgh refer  to  upper  and lower bytes of  RAM.

l  f  e l the r  o f  these  s igna i -s  a re  ac t l ve  low then  p tn  6  o f  U50  goes  h lgh .
I f  t h e  b u f f e r e e i  r e a c l  / w r i c e  s i g n a l  B R W +  f r o m  p a g e  1 l s  h l g h  t n d l c a t l n g
a read cyc le then the output  of  U50 at  p ln I  w111 go low.  At  the end of
the cyc le when RAI '+ | -  goes 1ow the low at  U-51-12 gets c locked through to
U51-9  and  a lso  appears  a t  p {n  4  o f  non lnver t ing  bu f fe r  U48  as  ac t l - ve  low
PRTY*"  Th is  a l - so  p laces  a  low a t  U50  p in  LZ  and  does  no t  a l l ow the  f l i p
f  -op  U5  t r  to  be  c loc iced  aga in  un t i l  i t  1s  p rese t  by  PRES-  e f  fec t l ve ly
l -atching the PRTY-.
i n t e r r u p L  d e c o d e r "

PRTY-  goes  to  U36-4  on  page I  wh lch  ls  the
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I.TET,IORY BA}IK SELECTION

Memory bank select lon ls  accompl lshed by decoding address l lnes L l7,  &
A18 w l th  one  ha l f  o f  a  74LS139  (U47) .  T t re  decoded  ou tpu ts  a re  gared  ro
the RAS l ines of  the appropr la te memory banks wi th I /2  of  an 74LSZ4L
(U+0) dur ing the act ive t lme of  RAI ' I+ .  The other  hal f  is  used to gate
the RAS s lgnal  to  the memor les dur ing ref resh cyc les.

UE}IORY REFRESH CONTENTION ARBITRATION

Ref resh  cyc les  a re  ln i t i a ted  every  15 .625  usec  f rom the  64  l (hz  re f resh
c lock .  The  re f resh  reques t  l s  l a tched  ln to  the  f i r s t  sec t lon  o f  the  D
f l l p  f l op  (U34) .  The  nex t  fa l l t ng  edge  o f  AS+ (gared  w i th  rhe  g  Mhz
c lock )  c locks  the  re f resh  reques t  i n to  the  re f resh  g ran t  f l 1p  f l op
(U34-2)  tn t t la t lng a memory ref resh.  The output  f rom the ref resh gr" . t i
f l l p  f l o p  ( p l n s  5  &  6  o f  U 3 4 )  g o e s  r o  t h r e e  p l a c e s .

F l rs t  t t  d i sab les  RAI ' I+  genera t lon  w l th  a  low on  p in  l l  o f  U l5 .

Second l t  generates a h lgh on the output  (ptn 6)  of  U41 whlch Lncrements
the  re f resh  coun te r ,  genera tes  a  low on  the  ou tpu t  (p tn  4 )  o f  U33  wh lch
enables the ref resh address to the ROI^I  address l lnes through Ulz whl le
s tmu l taneous ly  d l sab l lng  bo th  U10 ,  &  U l l  f rom p lac lng  any  addresses  on
the ROW address l lnes.  This  is  a 250ns pulse generated when RF+ goes
h lgh  se t t l ng  the  ou tpu t  (p ln  6 )  o f  U4 l  (AND)  h lgh  unr t l  t he  tow s t [na l
p ropaga tes  th rough  the  de lay  l i ne  (260ns)  se t t i ng  the  ou tpu t  back  low.

Thl rd a 190 nsec pulse wi th a delay of  70 nsec f rom RF ls  generated wi th
the  70  nsec ,  &  260ns  tap  on  the  de lay  l i ne ,  one  sec t ion  o f  U33  (p lns  1
to  2 )  and  one  sec t lon  o f  U32  (p ins  l ,  2 ,  &  3 )  wh lch  l s  the  ac tua l  RAS
slgnals  to  the rams for  ref resh.  The Refresh RAS ls  a lways enabled to
the RAS llnes of the RAl,tS whenever RAI.,I+ is low.

uErioRY ADDRESS SBQUENCE

A11 memory address cyc les s tar t  wl th  the r ls lng edge of  AS+.  At  th ls
polnt  the address bus has had a va l id  address for  about  30 nsec.  4 maln
events s tar t  on the r is lng of  AS+.  F i rs t  the appropr la te read or  wr l te
da ta  bu f fe rs  to  the  rams a re  enab led  th rough  p ins  3  o f  U4 l ,  o r  l l  o f
1J32.  Second the s ignal  for  the eventual  CAS ls  s tar ted through the 60
nsec delay l - lne.  Thl rd the RAS buf  f  er  (  U46)  ls  swi tched f  rom the
ref resh mode to the data node sending a RAS- to the selected bank of
memory. Four th  the  1ow by te  address  bu f fe r  i s  d l sab led  (u l0 )
lnmedlate ly  fo l lowed by Ehe htgh byte address buf fer  belng enabled (Ut t ;
onto the Address 1 lnes of  the RAM'S to wal t  for  the eventual  CAS s lgnal
when t t  gets through the delay l lne.  the fa l l lng edge of  AS+ c locks any
par i ty  error  generated dur lng the memory cyc le to  the par l ty  l -n terrupt .

6 2



SAGE I I  SERVICE KIT
CPU BOARD CIRCUIT DESCRIPTIONS

PAGE 3 OF SCHEI'IATIC DIAGRAI'{S (cont)

RAU CONTN.OL SIGNALS

T h e  w r l t e  e n a b l e  s i g n a l s  a r e  p r o d u c e d  b y  U 4 1 ,  U 4 0  a n d  R N 3 .  L D S +  f r o m
U 4 4 - 1 6  o f  p a g e  I  a n d  B R W -  f r o m  3 7 - 4  a l s o  o n  p a g e  I  a r e  c o m b l n e d  a t  U 4 l  a
7 / + L S 0 8  A N n  g a t e "  T h e  o u t p u t  o f  U 4 1 - 1 1  l s  l n p u t  a t  U 4 0  p i n s  Z  a n d  4  a n d
pro< luces  the  lndependent ly  bu f  f  e red  low by te  wr i te  enab le  s  igna ls  L I^10
and l ,Wl '  $funi lar t r -y,  the upper byte wr iLe enable s ignals In^10 and UWI are
proc luced a t  U41-8  by  UDS+ upper  da ta  s t robe f rom U44-18 page I  wh{ch  ls
log ica l  AND'd  w i th  BRW- br r f f ,e red  read /  wr i te .

The RAH data bus control  s lgnals RRDI- and RWR- are generated from RAM+
and the  bu f fe red  read /  wr l te  l lnes ,  BRW+ f rom U37-2  page 1  is  combined
wlth RAM+ at pins 1 and 2 of  U4I 74LS08 AIID gate making RRDI- ar pin 3
ac t ive  h igh  fo r  a  read cyc le .  BRW- a t  U32-12 AND RAI . {+  a t  U32-13 make
Ri ' fR*  ac tLve  low fo r  a  wr l te  cyc le  a t  p ln  11  o f  U32 74LS00 NAND gate .

A l l  o f  t h e  s l g n a l s  o n  t h e  r i g h t  s i d e  o f  s c h e m a t i c  p a g e  3  e x c e p t  B E -  a n d
RAM+ are  RAt l  con t ro l  s igna ls  and go  to  page 4 .  BE-  goes  to  U52-g  page I
and RAI+  goes  to  U52-9  page l .

B{IS BR.ROR GENERATION FOR IONEXISTANT I{EUORY LOCATIONS

W h e n e v e r  a  m e m o r y  l o c a t l o n  l s  a d d r e s s e d  w h i c h  i s  n o t  a  d e c o d e d  a d d r e s s
in the SAGa memory map there j -s no DTACK- generated which causes a bus
t i m e o u t  e r r o r  a s  d e s c r i " b e d  a b o v e .  T h i s  a l l o w s  a n  o r d e r l y  r e c o v e r y  f r o m
t h e  a d d r e s s i n g  o f  a n y  n o n e x i s t e n t  m e m o r y  l o c a t l o n s .
g e n e r a t e d  f o r  a 1 " 1  l o c a t l o n s  l n  t h e  S A G E  r r  m e m o r y  m a p .

A DTACK- ls

I f  L h e  s y s t e m  h a d  o n l - y  1 2 B K  a n d  a  l o c a t i o n  b e t w e e n  l 2 8 K  &  5 l 2 K  w e r e
a d d r e s s e d ,  t h e r e  r o o u l d  b e  n o  i n d i c a t i o n .  T o  s o l v e  t h i s  p r o b l e n  t h e  b a n k
enab les  fo r  banks  0 ,  1  ,  2 ,  &  3  a re  f  ed  th rough an  non l -nver t ing  open
c o l l e c t o r  b u f f e r  ( U 4 8 )  t o  t h e  b u s  e r r o r  l n p u t  o f  t h e  p r o c e s s o r  t h r o u g h  a
d lp  shunt .  I4 l i fh  the  proper  connect ions  in  the  d ip  shunt  the  addrer i tng
o f  a n y  l o c a t i " o n  i n  h a n k s  1 ,  2 ,  o r  3  c a n  c a u s e  a  b u s  e r r o r  i n d l c a t l n g  

" r ti .nva l ld  memory  address .
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XVII.O4 PAGE 4 OF SCHE}TATIC DIAGRAI.{S :

This section contains the RAI' , I ,
p a r i t y  c i r c u i t .

RAI.{ ADDRESS LOCATION

the RAl"t bus transcelvers, and the RAM

The arrangement of  the RAI ' {  schematlc is mapped to match the actual  parts
p lacement  on  the  pr ln ted  c l rcu i t  board ,  and thus  l t  can  be  used Eo
d e t e r m i n e  t h e  p h y s l c a l  l o c a t l o n  o f  a  p a r t i c u l a r  b l t  o r  a d d r e s s  g r o u p .
R e f e r  t o  t h e  p a r t s  l o c a t l o n  d r a w l n g  f o r  t h e  f o l l o w l n g  d l s c u s s i o n .  T h e
row o f  IC 's  across  the  top  o f  the  page have RAS0 connected  to  p ln  4  and
are deslgnated as R0I^I0 on the board,  The second row down ls ROWI and
the thtrd row ls R0W2 and the bottom row ls R0W3. The ROW designat lons
are  somet lmes re fe r red  to  as  BANKS o f  memory ,  ie .  BANKO,  BANKI ,  e tc .
The 1e f  t  s lde  o f  the  schemat ic  has  the  low by t ,e  RAt {  IC 's  and the  r lgh t
s l d e  h a s  t h e  u p p e r  b y t e .  T h e  l o w e s t  o r d e r  b i t s  a n d  t h e  l o w e s t  o r d e r
n lbb les  are  toward  the  le f t .  The two co l t rmns o f  par i t y  IC 's  a re  down
the rn idd le .  the  b i t  co lumns are  numbered across  the  top  o f  the  par ts
l o c a t l o n  d r a w l n g .

ADDRESS LOCATIONS BY ROW IN HEX

t o  1 F F F F
to  3FFFF
to  5FFFF
to  TFFFF

The mul t ip lexed address l lnes RAO- to RA7- are bussed to every
lntegrated c l rcu l t  in  the array.  Ihe four  coh:mn address st robe s lgnals
CASO- through CAS3- are bussed to n ibble wlde groups of  co lumns and the
second and th i rd n lbbles lnc lude the par i ty  co l t rmns.  Tt re lower byte
wr l - te  enable l lnes LWO and LWI are bussed s imi lar ly  to  the CAS as are
the upper byte write enable l lnes IfW0 and UI^II .

Tt re four  8T28 bus dr lvers U63,  tJ62,  U30,  and V23 in ter face the RAl ' l  data
bus  to  the  sys tem da ta  bus .  An t l - r i ng lng  res ls to rs  a re  used  ln  the
lnput  l ines.  The RWR- s ignal  ls  not  used ln  th ls  conf lgurat lon so that
the RAM data bus is always enabled toward the RAM. RRD- enables the bus
f o r  a  r e a d  c y c l e .

Row 0 from 00000
Row 1 from 20000
Row 2 from 40000
Row 3 from 60000

RAM CONTROL SIGNALS
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PAGE 4 OF SCHEMATIC DIAGRAMS (cont)

PARtrTY CIRCUIT

Two 9-b i t  odd/even par i ty  genera tors /checkers  74L5280 U64 and U3 l  a re

enp l -oyed "  BRW+ enab les  the  ou tpu t  o f  the  par i ty  RAMs a t  the  NAND gates

U50 and U32 dur lng  a  read cyc le  so  tha t  the  conten ts  can be  comblned
w j t h  t h e  d a t a  b u s  f o r  p a r l t y  c h e c k .  T f  t h e  p a r l t y  i s  e v e n  t h e n  p l n  - 5  o f
U 6 4  a n d  U 3 2  w i l l  b o t h  b e  h i g h  a n d  n o  p a r l t y  i n t e r r u p t  w i l l  o c c u r .  I f
e l ther  PFL-  o r  PFI I -  go  low ind lca t ing  odd par i . t y  the  ln te r rup t  c l rcu i  t
o n  p a g e  3  w t l - l  l . a t c h ,

Dur ing  a  ' s r l te  cyc  le  the  0D outpu ts  U64-6
data  is  odd and a  0  i , f  even.  The T  lnputs
b i t  s t o r e d  i s  t h e  l n v e r s e  o f  t h a t  n e c e s s a r y
l t  l s  a d d e d  l n t o  t h e  p a r i t y  c h e c k  ,  h o w e v e r
back  so  chat  par i t y  w i l l  be  even when read
e r r o r s  "

a n d  U 3 1 - 6  s t o r e  a  I  i f  t h e
are low dur ing a wr l te .  The

to produce even par l ty  when
,  the  74LS00 ga tes  inver t  i t
back i f  there are no memory

XVII"OS PAGB 5 OF SCHEHATIC DIAGRAUS :
FTOPPY DISK CONTROTLER

T h e  f l o p p y  d i s k  c o n t r o l l e r  s e c t l o n  u s e s  a n  N E C  7 6 5  c o n t r o l l e r  c h i p  t o
t a k e  c a r e  o f  a l l  t h e  l o w  1 e v e l  i n t e r f a c e  t o  t h e  f l o p p y  d i s k .  T h e  c h i p
l s  u s e d  l n  t h e  i n t e r r u p t  d r i v e n  m o d e  w i t h  t h e  p r o c e s s o r  r e s p o n d l n g  t o  a n
a s y ' n c h r o n o u s  i - n t e r r u p t  f r o m  t h e  7 6 5  f o r  e v e r y  b y t e  t r a n s f e r r e d .

A n  F D C 9 2 1 6  d i g i t a l  d a t a  s e p a r a t o r  c h l p  l s  u s e d  f o r  t h e  d a t a  s e p a r a t o r .
T h e r e  a r e  t w o  c l i s k  d r l v e  s e l e c t s  p r o v l d e d  f  r o m  a n  I / O  p o r t .
S i n g l e / D o u b 1 e  d e n s l t y  s e l e c t  1 s  p r o v l d e d  f o r m  a n o t h e r  T l O  p o r t  b l t .
W r l t e  p r e c o m p  i s  e n a b l e d / d t s a b l e d  f r o m  a n o t h e r  T  I O  p o r t  b l t .  T h e  a m o u n t
o f  w r l t e  p r e c o m p  l s  d e t e r m l n e d  b y  t h e  7 6 5  a s  n o r m a l ,  e a r l y r  o r  l a t e  i n
L n c r e m e n t s  i f  I 2 5  n s e c .  P S O ,  &  P S I  f r o m  t h e  7 6 5  d e t e r m i n e  t h e  s e l e c t  o f
m u l t i . p l e x e r  U 2 9 ,  w h i c h  t a p s  o f f  t h e  a p p r o p r i a t e  d e l a y  f r o m  t h e  s e r l a l  i n
p a r a l l e l  o u t  s h i f t  r e g l s t e r  U 2 0  t o  d e t e r m i n e  t h e  a m o u n t  o f  w r l t e
precc lmp.

T h e  s i g n a l  F D I E +  i s  a  s o f t w a r e  c o n t r o l l e d  b i t  f r o m  a n  U O  p o r t  w h i c h  l s
i rse t i  f -o  enab i -e  o t r  d isab le  the  ln te r rup ts  genera ted  f rom the  765.  The
RDY+ ;1ne wh lch  wou ld  normal ly  come f rom an B"  d isk  d r lve  has  been
c o n n e c u e d  t < i  a n o t h e r  I / 0  p o r t  b i t  s o  t h a t  t h e  r e a d y  c o n d i t l o n  m a y  b e
c c n t r o l .  l e d  u n d e r  s o f , t w a r e .

The T i l+  l i , r re  wh ich  wou l -d  normal - l y  come f rom a  DMA cont ro l le r  to  s ign l fy
the  end o f  a  DI ' IA  t rans f  e r  now a lso  is  genera ted  f  rom a  b i t  f  rom an T /O
p. r r : r f  sCI  Lhe t rans fers  may be  te rmina ted  under  d i rec t  so f  tware  commands.
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I|CK+ GENERATIOTI

The 755 requi res a wr l te  c lock of  500 Khz for  double densl ty  and 250 Khz
fo r  s lng le  dens i t y .  Bo th  c locks  requ i re  a  pu lse  w td th  o f  250  nsec .  The
prese t tab le  coun te r  U70  page  2  l s  c locked  w l th  a  4  Mhz  lnpu t  wh lch
genera tes  a  r ipp le  ca r ry  o f  du ra t lon  o f  one  lnpu t  c lock  per lod  (250
nsec) .  Ih i s  r tpp le  ca r ry  l s  used  to  p rese t  the  coun te r  to  e l the r  0  o r  8
dependlng on how the MFI ' ' I+  b i t  ls  set  on the lnput  to  D3 of  the preset  of
the  coun te r .  The  coun te r  then  coun ts  up  to  15  f rom e l the r  0 ,  o r  8
caus lng  the  4 l ' I hz  lnpu t  c lock  to  be  d iv ided  by  e i the r  8  o r  16  genera t lng
e I  ther

500 Khz or  250 l (hz c locks wi th the requl red pulse wldth of  250 nsec.

XVII.O6 PAGE 6 OF SCHBUATIC DIAGRA}IS :

Thts sect l -on ls  t i t led Communicat lons Clrcu l t  and lnc ludes the four  maln
lnput  /output  por ts  of  the Sage I I  system. The other  I /O devlces in  the
system are used ln ternal ly  as sof tware /  hardware ln ter face to generate
c o n t r o l  s i g n a l s . However ,  the  por t  fo r  the  d ip  sw l tches  cou ld
conce lvab ly  be  used  as  a  16-b l t  pa ra l le l  po r t .  The  por ts  ln  th l s
sec t ion  a re  the  RS232,  the  se r ia l  p r ln te r ,  the  para l le l  p r ln te r ,  and  the
IEEE 488 or  I IPIB.

RS 232 PORT

The ser ia l  termlnal  por t  ls  inp lemented us lng an 8251A progranmable
communlcatLon ln ter face U57.  The Receiver  Ready R:(RDY s lgnal  a t  p ln 14
ls  lnver ted by 74L504 buf fer  V37-5 to 6 produclng RXII r  8o in terrupt
s ignal  whlch goes to lJ36-Z on page 1.  Pin 15 of  U57 ls  TX1I  which is
a lso an ln terrupt  s lgnal  and goes to the ln te l l lgent  ln terrupt
contro l ler  V73-20 on page 2.  The buf fered data l ines BDO through BD7
are connected to U56 at  the lower le f t  corner  on page 2.  Tt re read /
wr l te  s ignals  RD- and WR- are f rom page 1.  Tt re ch lp se lect  p ln l l  o f
U57  o r ig ina tes  a t  U l9  p in  15  on  page  2 .  Conc lud lng  the  sys tem s lgna ls
is  SRES+ f rom U44-9 page l ,  2  MHz* f rom page 2 U70-14,  and BRI f rom
u7 5 - l  .

The por t  is  connected to J10 through buf fer  gates U60 and U6l .  The
transmlt  buf fer  1160 ls  an MCl488 or  75188 and is  powered by posi t lve and
nega t i ve  12  vo l t s  to  leve l  sh l f t  t he  ou tpu t  fo r  p roper  RS232  leve ls .
U 6 1  l s  a n  M C l 4 8 9  o r  7 5 1 8 9 .
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PAGE 6 oF SCHEMATIC DIAGRAMS (cont)

N,{ODEFT OR. SERIAL PRINTER PORT

J q  i s  { : h e  s e c a n d  s e r i a l .  p o r r  a n d  i s  a l . s o  i u r p l e m e n t e d  u s i n g  a n  8 2 5 1 A  U 5 8 .
f i r r e e  g a t e s  o f  1 1 6 0  a r e  u s e d  a . e  o u t p u t  f o r  p o s i t i v e  a n d  n e g a t i v e  s l g n a l
l e r o e l s  a $  i n  L h e  R S 2 3 2  p o r t  "  U 5 9  a n d  U 6 1  a r e  M C 1 4 8 8  p a c k a g e s .  U 5 3  a
741,338 NAND ls  used to  negat ive  log ic  0R inputs  CD-  and RG- ,  the  ou tpu t
o f  w h i c h  c l - o c k s  t h e  R i n g  1  c a r r i e r  l n t e r r u p t  f l i p f l o p  U 3 8 .

T h e  s i . g n a 3 " s  o n  t h e  s y s t e m  s i d e  o f  t h e  p o r t  a r e  t h e  s a m e  a s  t h o s e  f o r  t h e
o t h e r  s e r i a l  p o r t  w l t h  a  f e w  e x c e p t i o n s .  T h e  b a u d  r a t e  c l o c k  i s  B R z +
f  r o r n  U 7  5  p i n  L 7  .  T X 2 I +  i s  c o n n e c t e d  t o  V 7 3 - 2 i .  a n d  R X 2 I  t o  U 7 3 - 1 9  o n
p a g e  2  w h l c h  L s  L h e  i n t e r r u p t  c o n t r o l l e r .  A l s o  c o n n e c t e d  t o  U 7 3  i s  t h e
R1ng /  car r ie r  ln te r rup t  s lgna l  MI+ .  The rese t  s igna l  RMI-  i s  f rom U39
o f  t h l s  p a g e .  T h e  c . h i p  s e l e c t  p i n  1 l  i s  f  r o m  u l 9 - 1 4  o n  p a g e  2 .

PARAI,I,EL PRINTER. PORT

I n  t h e  c e n t e r  o f  p a g e  6  i s  I J 3 9  w h j - c h  i s  u s e d  a s  a  p r i n t e r  p o r t  a n d  t o
i n t e r f a c e  s o m e  h a r d w a r e  c o n t r o l  s l g n a l s  t o  t h e  s o f t w a r e .  U 3 9  1 s  a n
8 2 5 5 A - 5  p r o g r a m m a b l e  p e r l p h e r a l  i n t e r f a c e  i n t e g r a t e d  c i r c u i t .  U 3 8  i s
t h e  o t h e r  h a l f  o f  7 4 L 5 7 4  f 1 - i p  f l o p  u s e d  a s  a n  i n t e r r u p t  l a t c h  a t  t h e
MODEM por t  and serves  a  s imi la r  func t ion  here .  CNI+  goes  to  the
i n t e l l i - g e n t  i n t e r r u p t  c o n t r o l l e r  U 7 3 - 2 3  o n  p a g e  2 .  O t h e r  c o n n e c t l o n s  t c r
p a g e  2  a r e  L h e  b u f f e r e d  a d d r e s s  l i n e s  a t  p i n s  8  a n d  9 ,  t h e  c h i p  s e l e c t
C N -  f r o m  L r l g - l l ,  a n d  t h e  b u f f e r e d  d a t a  l i n e s  (  f / O  d a t a  b u s  )  f r o m  U 5 6 .
SRES+,  RF and WR-  are  a l l  f rom page 1 .

The T /0  con t ro l  s lgna ls  a t  U39  lnc l -ude  the
PRES-  to  U37-9 ,  SC+ Eo  U8-1  rh is  page ,  S I+
p a g e  I  U 6 5 - 5 ,  a n d  R M I -  t o  U 3 8 - 1 3  t h i s  p a g e .
FDI+  f ro ru  U21-18  page  5 ,  WP+ f rom U4-10  on
page ,  and  CD-  f rom U59-L l  a l so  o f  th l s  page .

I E E E  4 8 8

fo l low ing .  The  ou tpuLs  a re
to tJ7 3'25 page 2, LEDR+ to

The lnput  s ignals  lnc lude
page  5 ,  RG-  f rom U61-8  th i s

T h i s  j . s  &  s t a n d a r d  p o r l  o f  t e n  r e f e r r e d  t o  a s  t h e  H P I B ,  G P I B ,  o r  I E E E
4 8 8 "  I m p l e m e n t a t i o n  h e r e  c o m p r i s e s  U 6 ,  7 r  8 ,  a n d  o n e  g a t e  o f  U 3 .  U 6  i s
a  T M S 9 9 ! 4  G P I B  a d a p t e r .  F o r  m o r e  l n f o r m a t i o n  o n  t h i s  d e v l c e  r e f e r  t o
the  TMS99t4  GPIB Adapter  Data  Manua l  f rom Texas  Ins t ruments  Inc .
semi .conductor  g roup,  Connect ions  to  page I  inc lude HPI -  to  U36-1 ,  WR-
f ra ru  U&5*3u SR-HS-  f ro rn  IJ44-9 ,  and RD- ,  Connect ions  f rom page 2  are  the
I l  O  d a t " a  b u s ,  b u f  f  e r e d  a d d r e s s  l - l n e s  B A I  B A 3 ,  c h l p  s e l e c t  H p -  f  r o m
L ? l q * t 2  a n c l  4  F l h z *  c l o c k  f r o m  U 6 9 - 1 3 .

T h e  c l e t a  l l n e s  a r e  b u f f e r e d  t h r o u g h  U 7 ,  a  7 5 1 6 0 A  o c t a l  g e n e r a l  p u r p o s e
l - n t e r f ; a c e  b u s  t r a n s c e J " v e r .  T h e  c o n t r o l  1 l n e s  a r e  r o u t e d  t h r o u g h  U 8 ,  a
7 5 X 6 ? A  w h l c h  i s  a l s n  a  G P I B  t r a n s c e i v e r .  S C +  U 8 - 1  i s  f r o m  U 3 9 - 1 5  o f
t h i s  p a g e -  b o t h  U 7  a n d  U 8  a r e  b i - d i r e c t i o n a l  a n d  f u r t h e r  l n f o r m a t l o n  o n
them tnay be found j .n the Ltne Driver and Ltne Receiver Data Book from
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Texas Inst ruments.

XVI I. 07 PAGB 7 OT SCHEITIATIC DIAGRAI.TS :

PO.trBR AND GROUND

Thts page inc ludes a l l  o f  the power and ground connect lons for  Jack
connec to rs  and  ln teg ra ted  c i r cu i t s  on  the  ma in  p r ln ted  c l r cu i t  board .
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LIST OF STGNAL ABBREVIATIONS

KVI I .OS L IST OF SIGNAL ABBREVIATIONS :

A  r t * r r  OR r !+ r f  a f te r  a  s lgnat r -  name s lgn i f ies  lnver t ing  or  non inver t lng .

A S +  M d r e s s  S t r o b e  f r o m  6 8 0 0 0
A #  A d d r e s s  l i n e  f r o m  6 8 0 0 0
A # -  B u f f e r e d  a d d r e s s  l l n e
B A l " +  B u f  f e r e d  A q i d r e s s  l 1 n e  t r  t o  T / O  s e c t i o n
BA2+ Buf  fe rec i  Address  . l - ine  2  to  f  /  O sec t ion
tsA3+ Buf fe red  Adc l ress  l - ine  3  to  I /  O sec t lon
B T -  B a u d  r a t e  t l " m e  c h i p  s e l e c t  ( I J 1 0 )
B R I +  B a u d  r a t e  c l o c k  t o  t e r m i n a l  p o r t
ERz+ Baud rate c. l -oclc to modem porE
BE-  Buss  er ro r
Bn i /+  Suf fe red  da ta  to  per iphera l  ch ips
BR.n- Boot Rarn l ) lsable
BRI { "+  Buf  f  e red  Read/Wr l te  n  read is  ac t i ve  h igh
BRW..  Buf fe red  Read/ in l r i te ,  read is  ac t i ve  low
CASIi- Cas f,or bank l l
C N -  P r l n t e r  p o r t  c h i p  s e l e c t  ( U 3 7 )
C D -  C a r r i e r  d e t e c t  f r o m  m o d e m  p o r t
D8l4T1z..  Delayed I  MHz clock
DTACK- Daca Transfer Acknor. / ledge
D S *  D l p  s w i t c h  p o r t  c h i p  s e l e c t  ( U 3 6 )
FCz-  Func t lon  code 2  f rom CPU
F D -  F l o p p y  d i s k  c o n t r o l - l e r  c h i p  s e l e c t  ( U 5 0 )
F I I I +  I n t e r r u p t  d l r e c t  f r : o m  f l o p p y  d i s k  c o n t r o l l e r  ( U S O )
F n I -  F D C  l n t e r r u p t  a f t e r  s o f t w a r e  e n a b l e
F D I E +  F l o p p y  d l s k  l n t e r r u p t  e n a b l e
F R E S +  R e s e t  f l o p p y  d i s k  c o n t r o l l e r
H I r I *  I E E E  4 8 8  i - n t e r r u p t  ( U 0 4 1

I i P *  I H E H  , 4 8 8  i . n r - e r f a c e  c h i p  s e l e c t  ( U 6 q )
I /o+  f f i1gh  when ln  T /O address  space
[ C t -  I n t e n r u p t  l ! " 1  t o  6 8 0 0 0

" [ N -  T n t e r r r i p t  l i e v i c e  c h i p  s e l e c t  ( U A ;
, 1 2 *  I J n a s s i g n e o  i n L e r r u p t  o n  e x p a n s i o n  c o n n e c t o r
i 3 *  l i n e s s i g r - * e d  i n t e r r u p t  o n  e x p a n s i o n  c o n n e c t o r
I , i r ' { i *  } ,oh;er byte Wri te nibble 0
Lb{X* i " ,o 'nrer b;r f -e Wri te nibble I
i,E fi$irr- 

'i,Hll! 
ena.bl e

{" i lS-f-  i ,crwer Daf la Strobe act ive high
MFM+ Sutput  f r * rn  FDC to  se lecL  doub le  dens i ty  DD=l
,YOT* Motor Ern act l -ve lorr
M I +  I n t e r r u p t  f r o m  R i n g  d e t e c t  o r  C a r r i e r  d e t e c  t
PCR.MP- I , I r i te precomp act ive low
I 'RTY*  Far i ty  e r ro r  s igna l  ac t i ve  low
PF"L+ Par i ty  F , ! "ag  Low ac t ive  h igh  (  l=par i ty  e r ro r )
FF l l+  Par i ty  F lag  H igh  ac t ive  h igh .
RWR- l fu i te  d i r  ram buf  fe r  enab le ,  (Permanent ly  enab led)
R"RD+ Read d i rec t ion  ram buf fe r  enab le
ROM- Rorn  ch ip  se lec t  ac t l ve  1ow
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SAGE I I  SERVICE KIT
CPU BOARD CIRCUIT DESCRIPTIONS
LIST 0F SIGNAL ABBREVIATI0NS (conr)

RDY+ Floppy dtsk conrrol ler READY lnpur
RD- Read act lve 1ow (delayed I  T srare)
RMr-  so f tware  rese t  fo r  H .g /ca r r le r  de tec t  l n te r rup t
RX2I+ Receive lnterrupt from modem port
RXII.+ ReceLve lnterrupt from terminal port
R W -  1 - R e a d r 0 = W r i t e
RG- Ring detect from modem port
nA/l+ Ras outputs to rams
RF- Refresh granted f rom arb l t ra t ion act ive row
RF+ Refresh granted f rom arb l t ra t lon act ive htgh
SC+ Contro l  l lne for  IEEE 488 buf fer
SRES+ Systern reset  f rom reset  SW or  CpU
S1-  Termlna l  po r t  ch ip  se lec t  (U25)
52-  Modem por r  ch lp  se lec r  (U26)
SL0-  Dr l ve  se lec t  0  (decoded)
SL l -  Dr l ve  se lec t  I  (decoded)
SI+ Sof tware ln terrupt
TM- Tlrner chlp selecr (U9)
TXI I+ Transmlt  ln terrupt  f rom terminal  por t
TX2I+ Transmlt lnterrupt from modem port
Tc+ Terrn lnal  count  lnput  to  f loppy dtsk contro l ler
UDS+ Upper Data Strobe acr lve h lgh
UWO+ Upper byte wrlte nlbble 3
UI^II+ Upper byte wrlte ntbble 4
WR-  Wr i te  ac t i ve  low (de layed  2  T  s ra res )
hICK+ l l r i te  c lock for  f loppy dtsk contro l ler
WFf-  Wr l te  protect  input  f rom dlsk dr ive
64  Khz  Re f resh  c lock .  H igh  3 .125  usec  every  l s .6zs  usec
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SAGE I I  SERVICE MANUAL [1.0]
ERROR LOOKUP LIST

XVTI I  ERROR LOOKUP L IST :

G e n e r a l l y ,  a  p r o b l e m  i s  s p e c l f i c  t o  o n l y  a  p a r t  o f  t h e  m a c h i n e .  T h i s
s e c t i o n  l i s t s  t h e  v a r i o u s  r u n - t i m e  e r r o r  c o d e s  a n d  d i s c u s s e s  p r o b a b l e
causes  and how to  dea l  w l th  then.  Refer  to  the  Opera t ing  Sys tem Manua l
f o r  a s s e u r b i - e r  a n d  c o m p t l e r  e r r o r s ,

XVTI { .OI  B IOS CHANNEL BRROR CODES :

E r r o r  c o d e s  a r e  r e t u r n e d  b y  t h e  B I O S  f o r  t h e  I n l t l a l l z e ,  R e a d ,  W r 1 - t e ,
and Sta t r - rs  check  commands.  The er ro rs  a re  word  va lues  w i th  negat ive
n u m b e r s ,  Z e r o  r e p r e s e n t s  a  n o  e r r o r  ( n o r m a l )  c o n d i t l o n .  M o s t  o f  t h e
e r r o r  c o d e s  p e r t a l n  t o  t h e  f l o p p y  d r i v e r .  C o d e s  - 1 4 .  a n d  - 1 5 .  m a y
come f rom anv  dev ice .

SIIMMARY OF BIOS CHANNEL ERROR CODES T
0  N o  e r r o r .

- 1  F l o p p y  c o n t r o l l e r  w o u l d  n o t  r e s p o n d .
-2  F loppy  cont ro l le r  re tu rned inva l id  comnand er ro r .
- 3  R e c a l - i b r a t e  o r  S e e k  f a l l u r e  ( e q u i p r n e n t  c h e c k ) .
- &  N o  d i s k e t t e  ( a s  a  r e s u l t  o f  r e a d / w r i t e  t l m e o u t ) .
- 5  l , l i - s s l n g  a d d r e s s  m a r k  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r .
* 5  N o  D a t a  F o u n d  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r .
* 7  O v e r r i . r n  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r .
* 8  C R C  E r r o r  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r .
- 9  E n d  o f  C y l - i n d e r  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r ,
- i 0  l ^ l r i t e  P r o t e c t  V l o l a t i o n .
-1  l "  Address  ou t  o f  range.
- 1 2  W r o n g  C y l l n d e r  r e p o r t e d  b y  f l o p p y  c o n t r o l l e r .

- 1 3  c u r r e n t l y  u n u s e d

- I4  l l l ega l  dev tce  n t rnber
- 1 5  l l l e g a 1  r e q u e s t
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ERROR LOOKUP IIST
BOOT ERRORS

XVII I .O2 BOOT ERRORS :

Boot  abor ted on dr ive X.  Tt re user  typed ' 'Qf '  to  qui t  the boot

CRT PROBLE}TS

rout ine and go to the debugger.  Thls  ls  not
rea l l y  an  e r ro r ,  bu t  a  no t i ce  to  the  user  ln
case r rQfr  $ras typed acc identa l ly .

See TERMINAL PROBLEMS.

Dr lve error  (code)  on dr lve X where X is  0 for  the le f t -hand dr lve
and I  for  the r ight -hand drLve.

The  code  can  be :
0 t  con t ro l l e r  fa l l u re
02 lnval ld command
03  reca l lb ra te  o r  seek  fa i l u re
04 t imeout
05  -  m iss ing  address  mark
06 -  no data found
07 overrun
08  CRC er ro r
09 end-of -cy l lnder
0A unknown
0B address out-of - range

GARBAGB TEXT See TERMINAL problems.

LED BLINKING If bltnking on boot see TERMINAL PROBLEMS. A
bl lnk ing LED ln the CYCLER rest  lnd lcares
tha t  the  tes t  1s  f l n l shed .  Connec t  a
ternninal  and type ESC to v l_ew the resul ts  of
the  tes t .  Re fe r  to  the  CYCLER sec t ion .

LED GRBEN Ttr is  lnd lcates that  the processor  ls  happy
wi th the boot  and ls  busy.  I f  no memory ls
belng accessed,  the LED wt l l  normal ly  be RED.
I f  Green and noth lng 1s belng d lsp layed on
the terml-nal ,  the processor  may be stuck in  a
so f tware  loop .

LED RED The LED ls normally RED lf  no nemory ls belng
accessed .  However ,  i f  t he  LED ls  red  on
boo t ,  the  sys tem ls  no t  work ing  p roper l y .
Isolate the cause uslng the SYSTEM LE\ruL
TROUBLE S}IOOTING sectlon. I f  rhe C?U board
ls  suspec t  rep lace  i t  o r  repa l r  l t  us ing  CpU
BOARD TROUBLE SHOOTING.
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Not  Boo t  d tsk

ilO TBXT ON TERI.{INAL

HILL NOT START

sAcE I I  SERVICE I ' {ANUAL 11.01
ERROR LOOKUP LIST

BOOT ERRORS (cont )

T h i s  e r r o r  o c c u r s  o n  s t a r t u p  i f  t h e  b o o t
d i s k e t t e  d o e s  n o t  h a v e  a  b o o t  p r o g r a m  i n  t h e
f i r s t  2  s e c t o r s .  T h e  b o o t  c a n  b e  c o p l e d  f r o m
t h e  m a s t e r  s y s t e m  d i s k e t t e  o r  a n o t h e r  g o o d
b o o t  d i s k e t t e  b y  u s i n g  t h e  b o o t  c o p y  r o u t l n e
in  SAGEUTIL .  SAGEUTIL  a lso  a l lows you to
change some parameters  o f  the  boot .

T h e  d i s k  d r i v e  m a y  a l s o  n o t  b e  w o r k l n g  r l g h t .
I f  y o u r  s y s t e m  h a s  o t h e r  b o o t  d e v i c e s ,  t r y
boot lng  f rom them.  For  exampler  o r  a  SAGE
I I :

P r e s s  R e s e t

t y p e  f r Q r r  t o  g e t  t o  t h e  d e b u g g e r

i n s e r t  b o o t  d i s k  i n  t h e  r l g h t  d r l v e

t y p e  r r l F l t r  t o  b o o t  t o  t h e  r i g h t  d r L v e .

See TERMINAL PROBLEMS.

T h e  m a c h i n e  d o e s  n o t  s t a r t  u p .  T h e  p r o c e s s o r
LED ls  red  ,  no  ou tpu t  i s  sen t  to  te  r rn lna l  .
I n  s o m e  c a s e s  t h e  t e r m l n a l  w l l l  d l s p l a y  G
s i g n s .  (  I f  y o u  d o  h a v e  a n  e r r o r  m e s s a g e  o n
t h e  t e r m l n a l  g o  t o  t h e  c o r r e c t  e r r o r
d e s c r i p t l o n  i n  t h i s  s e c t l _ o n .  )  A s s t r m l n g  t h a t
t h e  b o a r d  o n c e  w o r k e d ,  a  c o m p l e t e l y  d e a d
s y s t e m  i s  g e n e r a l l y  t h e  f a i l u r e  o f  a  c h l p  O R
a power  supp ly  p rob lem.  Refer  to  the  Boot
t e s t  s e c t i o n  f o r  a i d  i n  f i n d l n g  t h e  p r o b l e m .
I f  t h e  p r o c e s s o r  l i g h t  i s  b l t n k l n g ,  t h e
t e r m l n a l  c h i p  1 s  n o t  w o r k i n g  r l g h t ,
TERMINAL PROBLEMS.

See

Try  to  loca l l ze  the  prob lem fo l low lng  Ehe
s y s t e m  t r o u b l e - s h o o t l n g  g u l d e .
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SAGE r I  SERVICE MANUAL [1.0]
ERROR LOOKUP LIST
BO0T ERR0RS (cont)

TERI'IINAL PROBLEI.IS I f  the LED ls RED you most l tkely do NOT have
a te rmlna l  p ro toco l  p rob le rn .  See LED RED.

No tex t  o r  garbage tex t  l s  most  l l ke ly  due to
a  conf lgura t lon  prob lem.  I f  you  have a  non-
Sage connector  check  to  see i f  p lns  2  and 3
are  reversed.  The SAGE I I  te rmina l  le  se t  up
as  DaCa Communlca t ions  equ ipment .  Refer  to
the CABLE WIRING NOTES on how rhe cable
s h o u l d  b e  b u l 1 t .

Refer to the sect l -on on the POI{IER Up ROUTINE
to  see how the  SAGE swi tches  sho[ ld  be  se t .
Refer to your terminal  manual to set  l t  up to
the  same pro toco l . Refer  to  the  User ' s
manual to f tnd out how to SETUP a nerd
terminal  and how to use SAGEUTIL. Appendix A
ln  the  User 's  l , lanua l  a lso  de f  ines  the
s w i t c h e s .
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ERROR LOOKUP LIST

EXCEPTION ERRORS

XVII I "03 EXCEPTION BRRORS :
These errors are genera l ly  caused by sof tware problems except  for  RAM
p a r l L y  e r r o r s .

Wt ren  p rocess lng  an  excep t lon  e r ro r ,  l n te r rup ts  a re  tu rned  o f f  and  the
BIOS l s  d l sab led ,  un less  the  user  has  re -d i rec ted  the  e r ro r  to  h ts  own
er ro r  hand l ing  rou t lne"  Non  user - in te rcep ted  e r ro rs  have  th l s  fo rmat :

EXCEPTION:  (e r ro r  t ype)  'E r ro r  a t '  <8  d ig i t  l oca t ion )

Er ro r  t ypes  a re  de f lned :

tsus Error fhe  processor  t r led  to  read memory  and there
w a s  n o  r e s p o n s e .  M e m o r y  m a y  n o t  e x i s t .  A
hardware  s t rapp ing  op t ion  de ter rn lnes  what
m e m o r y  1 s  e q u i p p e d .  A d d i t i o n a l  l n f o r m a t l o n
1 s  d i s p l a y e d :

t tFunc t ion :xxxx  Access  :xxxxxxxx  Ins t r  : xxxx t t

Funct ion
a-2 .

3 0

4 .

Access
Tns  t r

i s  a  4  d i g i t  w o r d  w i t h  b l t s  s e t :
. a r e  t h e  s t a t e  o f  t h e  p r o c e s s o r
func t lon  code  ou tpu ts  FCO,FCl  and  FCz

. i s  0  f o r  a n  l n s t r u c t i o n ,  I  f o r  n o t
an  ins t ruc t l -on .

. l s  0  f o r  w r i t e ,  I  f o r  r e a d .

l s  t h e  8  d i g l t  a d d r e s s  o f
l s  t h e  4  d l g t t  l n s t r u c t l o n

t h e  a t t e m p t .
word executed

Bus error on TIUE OUT A bus  t i rne  ou t  e r ro r  l s  caused when AS-  s tays
1 o w  f o r  l o n g e r  t h a n  1 6  u s e c ,  T h l s  i s  c a u s e d
by e i ther  a  so f tware  or  hardware  cond l t lon
whlch  prevents  DTACK-  f rom be ing  app l ted
w i t h l n  1 6  u s e c .  U 3 ,  a  7 4 L S 3 9 0  d u a l  d e c a d e
c o u n t e r  i s  u s e d  t o  c o u n t  c y c l e s  o f  t h e  5 0 0
Khz c lock ,  the  QD outpu t  o f  the  counter  l s
f e d  t h r o u g h  U 7 ,  a n  o p e n  c o l l e c t o r  i n v e r t l n g
buf fe r  to  the  BERR-  lnput  to  the  processor .
AS-  i s  app l ied  to  the  c lear  input  caus lng  the
counter  to  be  c leared  whenever  AS-  i s
inact  ive .  h lhenever AS- goe s ac t  ive (  low) the
c o u n t e r  s t a r t s  c o u n t i n g  a n d  i f  A S -  h a s  n o t
been removed by  the  St t r  count ,  QD goes  h lgh
g e n e r a t i n g  a  b u s  e r r o r  s l g n a l .
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sAcE rr SERVICE MANUAL [1.0]
ERROR LOOKUP LIST
EXCEPTION ERR0RS (cont)

BUS ERROR DUE TO ADDRESSIXG NOHEXISTANT T,fEUORY LOCATIONS

Address  e r ro r

I,r lhenever a memory address ls addressed whlch
is  not  a decoded address ln  the SAGE I I
menory map there is no DTACK- generated whtch
causes a bus t lmeout  error  as descr lbed
above.  This  a l lows an order ly  recovery f rom
the addresslng of  any nonexls tent  memory
locat lons.  A DTACK- is  generated for  a l l
locatlons in the SAGE II memory nap which
means that  l f  the system had only  128K and a
loca t lon  be tween  128K &  512K were  addressed ,
there would be no lnd lcat lon.  To solve the
problem the bank enables for  banks 1,  2 ,  & 3
are fed through an nonLnvert lng open
co l lec to r  bu f fe r  (U l4 )  to  the  bus  e r ro r  l npu t
of  the processor  through a d lp shunt .  Wl th
the proper  connect lons ln  the d lp shunt  the
address lng  o f  any  loca t lon  ln  banks  l ,  2 ,  o r
3 can cause a bus error  lnd icat lng an lnval ld
memory address.

The processor  at tempted to access a word or
long word on an odd address.  Addl t lonal
ln fo rmat ion  l s  d i sp layed  w i th  th l s  ^ r ro r :

t tFunctlon :xxxx Access :xxxxxxxx Instr :xxxxtt

Funct ion
0-2 .

3 .

Access
Ins tr

i s  a  4  d ig l t  word  r ^ r l th  b l t s  se t :
.a re  the  s ta te  o f  the  p rocessor
func t ion  code  ou tpu ts  FCO,FCl  and  FC2

. i s  0  fo r  an  l -ns t ruc t lon ,  I  fo r  no t
an  lns t ruc t ion .

4  . . 1 s  0  f o r  w r l t e ,  I  f o r  r e a d .

l s  the  8  d ig t t  address  o f  the  a t tempt .
i s  the  4  d ig i t  l ns t ruc t lon  word  execu ted
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I 1 lega l  Ins t ruc tLon

ArL thne t l c  e r ro r

Pr l v l l ege  e r ro r

Reserved TRAP

Unassl-gned TRAP

Unasslgned Interrupt

RAU Par l t y  e r ro r

Unknoyn error

SAGE r I  SERVICE MANUAL [1.0J
ERROR LOOKUP LIST

EXCEPTION ERRORS (cont)

2 unused opcodes (Axxx & Fxxx)  1n
whlch are current ly  undef ined and

th ls  e r ro r  t f  an  a t tempt  i s  made  to
A1so ,  any  unde f ined  lns t ruc t ion

address ing  mode w i l l  cause  th l s

Tlrere are
the  68000
w i l l  g i v e
use them.
fo rmat  o r
e r r o r .

An a t tempt  was made to  d lv lde  by  zero  or  a
C H K  i n s t r u c t i o n  w a s  e x e c u t e d  (  u s e r  n e e d s  t o
def  lne  vec tor )  o r  a  TRAPV ins t ruc t lon  r^ ras
e x e c u t e d  (  u s e r  n e e d s  t o  d e f i n e  v e c t o r ) .

User  t r l ed  an  lns t ruc t lon  wh lch  requ l res
SUPERVISOR mode.

Cer ta in  TRAP loca t ions  have been reserved by
Motoro la  fo r  fu tu re  use  and shou ld  no t  be
u s e d ,  (  T h l s  e r r o r  s h o u l d  n e v e r  o c c u r . )

T h e r e  a r e  1 6  t r a p  l o c a t l o n s  l n  t h e  6 8 0 0 0 ,
0-14  o f  wh ich  are  normal ly  unass lgned by  the
D e b u g g e r .  T r a p  1 5  l s  u s e d  f o r  b r e a k p o i n t s  b y
the  Debugger .  T raps  8  to  14  are  used by  the
B I O S .

There  are  6  au to- in te r rup t  vec tors .  Nor rna l l y
a l l  o f  t h e m  a r e  u n a s s l g n e d  b y  t h e  d e b u g g e r .

Remember  when t roub leshooL lng  tha t  the  par i ty

c h i p  l t s e l f  c o u l d  b e  t h e  c a u s e  o f  t h l s  e r r o r .
N o t e  t h a t  t h e  l o c a t l o n  s h o w n  1 s  w h e r e  t h e
p r o g r a m  w a s  e x e c u t l n g  a n d  i s  n o t  n e c e s s a r l l y
t h e  l o c a t l o n  w i t h  t h e  e r r o r . Swapptng a
s u s p e c t  r a m  c h i p  l n t o  a  d i f f e r e n t  l o c a t l o n
c a n  h e l p  i s o l a t e  t h e  e r r o r  a s  i t  s h o u l d
f o l l o w  t h e  c h i p .  I f  t h e  s y s t e m  w t l l  b o o t  t o
a  f loppy ,  run  the  CYCLER RAM tes t .

The 7 th  au to- in te r rup t  vec tor  1s  non-maskab le
a n d  l s  u s e d  f o r  R A M  p a r l t y  e r r o r  r e p o r t l n g .

E l ther  the  program entered  the  TRAP hand ler
i l l e g a 1 1 y  o r  t h e  s u p e r v i s o r  s t a c k  w a s  n o t  s e t
t o  p o i n t  t o  v a l i d  r a n .
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ERROR LOOKUP LIST
EXCEPTION ERRORS (cont)

EXECUTION ERROR X Ttre number glven wlth the executlon error
means :

0 Systern error
I  Inval ld  index,  va lue out  of  range
2 No segment ,  bad code f l le
3 Procedure not  present  at  ex l t  t f tne
4 Stack over f low
5 Integer  over f low
6 Dlv lde by zero
7 Inval ld memory reference (bus t lmed out)
8 User  break
9 Systern I /O error

l 0  U s e r  I / 0  e r r o r
I  I  Unimplemented lnst ruct lon

(For  example:  no f loat lng polnt  pkg ln  ln terp.  )
L2 Float ing polnt  math error
13 Str lng too long
14  Ha l t ,  B reakpo in t
15 Bad Block
r 6
17 wrong ar i thmet lc  package

(Z  word  lns tead  o f  4  word )  o r
( t+ word instead of  2 word)

7 8



SAGE rr  SERVTCE MANUAL [1.0]
HARDWARE CHANGES ON SAGE II

XIX HARDWARE CHANGES ON SAGE II :

Var lous  s rna l l  changes have been made to  the  SAGE I I  mode l .  To  da te
t h e s e  c h a n g e s  d o  n o t  c h a n g e  t h e  f u n c t i o n a l  o p e r a t i o n  o f  t h e  S A G E  I I  w i t h
t h e  p o s s l b l e  e x c e p E i o n  o f  t h e  C T S  r e m o t e  p o r t  c h a n g e s  a n d  P R 0 M  u p d a t e s .
These changes are  mlnor  and can be  done on  s i te  o r  a t  the  SERVICE CENTER
f  a i r l y  q u i c k l y  w l t h  l l t t l e  c . o s m e t i c  e f  f  e c r .

X IX"OI  PNOU CHANGES :

Changes to the Boot PROMS
n o t e s  l n  t h e  S A G E  I I  l J s e r s '

and BI0S are  we l l -doc t rmented ln  the  RELEASE
Manual.

XIX.O2 CPU BOARD CHANGES

T h e  v e r s l o n s  o f  t h e  S A G E  I I  C P U  b o a r d  h a v e  d i f f e r e n t  p a r t  n u m b e r s :

C80000 -Shipped Jun 1982 ro Ju1 Lggz
CB000l  -Shipped Jul  1982 ro Dec 1982
CB0002  -Sh lpped  Dec  1982  ro  1983
CB0002B -Sh ipped  1983  to

D e t a i l s  o f  t h e  c h a n g e s  f o l l o w .

xlx.03 cHANcEs FROH C80000 TO C8000I :

The CB0000s  were  mod i f i ed  by  the  fac to ry  to  be  as  near l y  i den t i ca l
e lec t r i " ca l -1y  as  poss ib le  to  the  CB000 l .  Any  p rob lems w i th  the  C80000
shou ld  be  re fe r red  to  the  fac to ry .

Both  the  C80000 and C80001 have 32K o f  address  space decoded fo r  I /O.
Newer  vers ions  o f  the  CPU board  have a  por t lon  o f  th ls  space mapped fo r
the  new SAGE t rV  produc ts .  fhe  "M0D"  page o f  the  schemat ics  shows the
c l r c u l t  l a y o u t  a d d e d  t o  t h e  n e w  b o a r d s  w h i c h  w 1 1 1  a 1 l o w  t h e  u s e r  t o  f r e e
u p  u n u s e d  T / O  s p a c e .  C 8 0 0 0  a n d  C 8 0 0 0 1  d o  n o t  h a v e  t h i s  c l r c u i t  s o  t h e y
cannot  be  eas l l y  mod i f ted  to  be  used in  a  SAGE IV.

P ln  I  o f  the  four th  row o f  RAM was t ied  to  g round ins tead o f  +5V.

A  s l l k s c r e e n  o f  t h e  p a r t s  l o c a t i o n  w a s  a d d e d  t o  c B 0 0 0 l .

A  darnp ing  res ls to r  was  pu t  ln  ser ies  on  the  DSmhz s lgna l .

changes were  made to  the  Ground p lane and +5v  p lane layouts .

A  mount ing  screw was unconnected  f rom ground p lane.

R e f r e s h  c o u n t e r  c i r c u i t  w a s  c h a n g e d .  U l 3 - 6  w a s  c u t  f r o m  U l 3 - l l  a n d
c o n n e c t e d  t o  U 1 3 - 1 3 .
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HARDI^IARE CHANGES ON SAGE II
CHANGES FROM CB0000 TO CB000l (conr)

The delay 1lne layout was changed to make
t y p e s  o f  d e l a y  l i n e s .  ( S e e  t h e  D e l a y  1 l n e

The par l ty  c l rcu i t  was  changed:

U50- l  to  U32-12 to  U41-1  (BRw+)
U50-2  to  p in  14  o f  Lower  Par i ty
U50-3 to U64-4
t I32 -13  to  p in  14  o f  Upper  Par i t y
U 3 2 - 1 1  t o  U 3 1 - 4

Pin 2 of Lower parl ty RAM ro U64-6
Pin 2 of  Upper Par l ry  RAM ro U3l-6

U39-14  to  U37-9
U 3 7 - 8  t o  U 5 l - 1 0

m o d s  e a s l e r  f o r  t h e  d l f f e r e n t
n o t e s  i n  t h l s  s e c t l o n . )

RAI'{

RAM

xrx.04 CHANGES FROIi CBOOOI TO C80002 :

The CB0001 was not  modi f ted to conform elect r lca l ly  wi th  the C80002
excep t  where  spec i f t ca l l y  de ta l led  be low.

One s ide of  ground on the f loppy r ibbon connector  (p ln 34 of  J4)  was cut
to remove a ground loop.  Factory mod was done to some CB000ru.

The Reset  swl tch layout  had a ground loop whlch was removed.

CB000 l  had  these  ch ips  s i l ksc reened  wrong :

U35 was shown as LS245 should be LS240
U59,61  was  shown as  75189  shou ld  be  1489
U60 r^ras shown as 75188 should be 1488

The CB0001 had one factory mod to connect  the termlnal  por t  CTS (J10-5)
t o  U 5 l - 4 .

The CB0002 changed the termlnal port CTS layout. +5V hTas removed from
p ln  4  o f  te rm lna l  po r t  U51 .  P ln  4  was  connec ted  to  s t rap  S05  lnpu t .
* l2V  was  connec ted  to  A  o f  506 .  P ln  5  (CTS)  was  connec ted  to  B  o f  506 .
th ls  connects a l l  three points  of  the st rap so that  CTS normal ly  h lgh.
To  d r l ve  CTS,  the  connec t lon  to  B  (+12V)  mus t  be  cu t  f l r s t .  (See  the
506 st rap mod for  the C80002 as the change for  th is  was not  qui te
r l g h t . )

The C80002 changed the termlnal port DSR layout. Pl-n 6 of the termlnal
por t  was connected to +L2V.  (User  DSR) Pln 20 of  the termlnal  por t  was
connec ted  to  u51  p tn  13 .  (SAGE DSR )  Th is  w t l l  a l l ow a  user  cab le  ro  be
made whlch holds DSR high by wlr lng p ln 6 to  20 on the termlnal
connector .  Thts was done as a convenlence to the user  so that  t t  ls  not
necessary to  change an ln ternal  s t rap.
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HARDWARX CHANGES ON SAGE I I

CHANGES FROM C80001 To CB0002 (cont )

A  p u l l u p  r e s i s t o r  w a s  a d d e d  t o  t h e  I E E E 4 8 8  ( G P I B )  l n t e r r u p t  l i n e .

U 6 6  w a s  t o o  c l o s e  t o  U 6 7 .  T h e  c a n  o f  U 6 6  ( c l o c k )  c o u l d  s h o r E  a g a i n s t
U67,  so  U66 was moved up .  When chang ing  U66 on  the  CB0001 bend the
c lock  l -ea< ls  so  tha t  U66 s i ts  away f rom V67 s l lgh t ly .

S e r i e s  d a m p i n g  r e s l s t o r s  w e r e  a d d e d  o n  s i g n a l s  B A l ,  B L z ,  B A 3  a n d  A S + .

The CD+ and RG+ remote  por t  in te r rup t  c l rcu l t  was  changed.  U59-11 was
connected  to  l J39-21 and U61-8  was connected  to  U3q-20.  Inputs  to  U52 go
t h r o u g h  a  d l f f e r e n t i a t o r .

P i n  2 7  b e c a m e  a n  o p t l o n  ( s t r a p  S 0 5 )  o n  t h e  p a r a l l e l  p r i n t e r  p o r t  a n d  c a n
be s t rapped e l ther  to  +5V or  Ground.

V a r i . o u s  c a p a c i t o r s  w e r e  r e p o s i t i o n e d .

the  St raps  were  s l l kscreened and numbered.

V76 (LS00)  was added to  a l low the  user  to  make a  mod to  a l low ex t ra  da ta
ho ld  t  i .me f  o r  s low per iphera l  ch ips .  See the  mod sheet  o f  the
s c h e m a t t c s .  A I s o  o n e  g a t e  o f  t J 7 6  w a s  u s e d  f o r  t h e  o p t l o n a l  m o d  t o  a l l o w
r a m  t o  b e  t h e  f l r s t  5 1 2 K  o r  t h e  s e c o n d  5 1 2 K .

The mod sheet  o f  the  schemat l -cs  a lso  shows a  mod to  f ree  up  unused I /  O
ADDFJSS space wh ich  ls  necessary  to  use  the  C80002 in  a  SAGE IV.

T h e  m o r l  s h e e t  a l s o  s h o w s  a  m o d  t o  a l l o w  a d d r e s s i n g  E h e  f l r s t  1 2 8 K  t o
c a u s e  a  B u s s  e r r o r .

Chass is  g round was removed f rom the  mount ing  ho le  wh lch  was c loses t  to
t h e  p o w e r  c o n n e c t o r .

The grounr l  p j -ane on  the  f ron t  edge was moved back  s l igh t ly .

A  layout  fo r  an  ex t ra  unused ch lp  was added.
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HARDWARE CHANGES ON SAGE II
CHANGES FROM CBOOO2 TO CBOOO2B

XIX.O5 CHANGES FROI,i  C80002 TO CB0002B :

The  f l r s t  150  C80002  boards  needed  U55  (7405)  p in  7  w l red  ro  g round .
A11 were modi f ied in  the factory.

Resls tors R7 & R6 were located too c lose to a t race on the back of  the
board.  Solder  br ldges were conmon so res is tor  pads were moved.

Mount ing holes were s l lght ly  changed to work bet ter  wt th the Wlnchester
board C80003,

The f loppy connectors were moved towards the rear  of  the board about  I /  4
to  l /2  inch  as  the  bay  was  too  c lose  to  the  mount lng  ho les .

A few systems were shtpped in December which nay have had underrated
caPaci tors (  0A uf  6V) across the l2v suppl ies.  These I IUST be replaced
with lOuf 25V capacitors REGARDLESS of whether they seem to cause
prob lens  o r  no t .

T h e  s t r a p s  a s  s h o w n  l n  o l d e r  U s e r s ' M a n u a l s  ( b e f o r e  v e r s l o n  [ 1 . 4 J  )  a n d
thel r  schemat lcs do not  match th ls  board.  I 'he maln d l f ference ls  ln  how
the straps are named. However STRAP 506 for the CTS slgnal IS wrong.

C80002 was connected as shown below.  I f  the user  at temptg
to s t rap CTS htgh tAl  (+5v)  a shor t  w111 ex isr  to  *12r , ' -  To
dr ive CTS'  cut  the t race f rom pln 6 to  ptn 5.  Cut  the t race
f rom tB l  to  p ln  6 .  Rewl re  p ln  5  to  [BJ .  A lso  cu t  + I2V f rom
pln 6 and connect  p ln 6 to  U59-1.

u61-4
I  o  J l0-p ln  l l5 .  CTS

+ s v t A l  t l - - - t B l - - - - ,  I
--o J 10-pln 116 DSR

I
+ 1 2 V

CBOO2A was connected so that  crs  is  normal ly  held h lgh.
To dr lve CTS, the st rap f rom tA]  must  be cut .

u6 1-4
I

+l2v tAl - - - - - - t  l - - - tBl - - - - - - -o JtO-pln l ts  crs

U59- l  - - - - - - - - - - -o J l9-p in l t |  DSR
Strap S07 was labeled on the s i lkscreen:

TX2 I
r x E U s s - 1 8  t A l  i l - - - - - t B l u 5 8 - l 5 r x R D y
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DELAY LII,IE MODS

XIX.O6 DELAY LINE II{ODS :

Sma l1  quan t i t i es  o f  d i f fe ren t  U42  DELAY l l nes  were  used  due  to  de l t ve ry
problems wl th the standard par t .  The other  par ts  d id not  have the same
plnouts so mods were made to var lous systems.  The delay va lues a lso
dl f fered s l lght ly ,  The table below ls  a lso shown on the schemat ic  to
help reference the p ins whi le  t roubleshoot lng.

Delay  va lues  vs  p in  numbers :

v42 rN (70  90)  (zso  260)  (3zo  375)  rN 60

DDU-7-8087-t
DDU-7-8087
DDU-4-8 150
ESC 98 -61

I
I
I
1

r 3

t 2

8
8
8
8

5
5
5
6

t 21 3

t2

T2

l 0
1 0

Shtpped

1 0 0
1 0

standard
l 5

The C80000 boards have a
makes  l t  more  d l f f l cu l t

s l i g h t l y  d i f f e r e n t  l a y o u t
to lmplement a change for a

ln  the  U42 area
d l f f e r e n t  d e l a v

whlch
l L n e .
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HARDWARE CHANGES ON SAGE II
MECHANICAL CHANGES

XIX.O7 II{ECEANICAL CHAI{GES :

a a a a a a About 50 machLnes r^rere shlpped wlth l lds that
were s l ight ly  t lght .  The nerrer  l lds are
longer  by  0 .04  lnches .  The  o lde r  1 ld  may  no t
f l t  on a new machlne so t t  ls  not  a good ldea
to mix and match 1 lds.

Aug-82 The mechanics were changed
number  o f  mount lng  ho les .

to reduce the

The o ld  and nev /  d r lvesh ie lds  a re  ln te r -
c h a n g e a b l e ,  b u t  s o m e  h o l e s  w t l l  b e  l e f t  o p e n .

The o1d and new power shlelds are lnter-
changeab le  bu t  4  ho le  pos i t lons  a t  the  back
wt l1  no t  l lne  up .  A  cosuet ic  p rob len  on ly .

Jan 83 New sty le mechanlcs (  as deslgned for  SAGE IV
and low-prof l le  SAGH I I  )  lnc luded a deslgn
for  s tandard s ize SAGE I I  wl th  removable
f ron t  and  back .

Some AC-DC power wlr ing harnesses prlor to
Jan  I  w111  no t  reach  to  the  connec :  r r s  o f  a l l
types of  dr lves.  The new harnesses (C800068)
are longer  and can be lnsta l led ln  o lder
systems when necessary.

0n 220V systems shlpped before Jan I 83 the
f ans \{ere hard-wired Ln. Some plug-ln f  ans
were shtpped af ter  that  which requl re that  a
plug (CA00088) be wired ln to the power
supply connector  to  connect  the fan to.

XIX.O8 GENERAT TiECHANICAL NOTBS :

Tor ln  fans should not  be used ln  Low prof l le  systems.  I f  these bronze
bushing fans are mounted wi th the ax le ln  a ver t ica l  pos l t lon,  the
lubr lcant  wt l l  run to the bot tour  and reduce the l l fe  of  the fan.
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c h e c k i n g .  .  o .  r . . . .  r . . . . .  .  6
f e p l a C e m e n t . .  o  o . .  r  o  r .  r . . .  7

t o l e r a n c g s . . . .  . . .  o . . . . .  . . G
P o w g f - U p r  .  . .  o  o  . .  . . .  o  . .  .  . .  .  8
P r l v l l e g e  e r r o r s . . . .  o . . . . . .  .  7 7
P r o c e s s l n g  s t a t e s .  .  . .  .  o  .  o  .  .  .  . 5 b
P r o c e s s o r  l i g h t . . . . . . . . . . . .  o  5 6
P R O M T  .  o  .  .  o  o  .  .  . .  o  r .  r  o  o  .  o  .  5 8

c h a n g g s .  .  .  o . . .  .  . . .  . . .  .  . 7 9
C h g c k s t r m .  .  .  .  .  .  o  .  .  .  . .  o  . .  l l
c i r c u l t  d e s c r i p t i o n .  .  .  o  !  r  o  .  5 g
d i a g n o s t i c s .  . . .  o . . . . .  o . . .  8

P R T Y - .  . . . .  .  . .  .  r . . . . . . . .  . . 6 9

- a -
Q u m e  p r l n C e r  c a b l e . . . . . . . . . . .  5 3

- R -

RA/l+.
RAM

. o  7 0

a d d r e s s  l o c a t i o n .  .  |  . .  . . .  .  r
a d d r e s s  s e q u e n c e . . . . . .  o .  o .
a r b l t f a t l o n .  .  o  .  .  o  .  .  .  .  .  .  .
c h e c k l n g  s l - g n a l s .  .  . .  o .  o . .  .
c o n t r o l  s i g n a l s . . .  o  . . . .  6 3 ,

C Y C L E R  t e s t .  . . .  o . .  . . . . . .  3 0
l n t g r m l t t e n t .  .  .  .  .  .  .  .  .  .  .  .  .  2 0
m e m o f y  t e S E .  .  .  .  .  .  .  .  .  .  o  .  .  1 1
n o n - g x L s t a n t .  . . . . .  .  r . .  6 3 ,  7 6
p a f l t y  e f f o f .  . .  o . .  o . .  .  .  .  , 7 7
r e f r e s h  c o n t e n t i o n .  .  r .  r , .  . . 6 2
w r l t e  l O o p .  .  .  o  .  o .  . .  .  o  .  .  .  1 4
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p r o c e s s o r  d e s c r l p t l - o n .  .  .  o  .  .  .  5 5
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p a g e  6  d e s c r i p t l o n .  .  .  .  .  .  o  .  . 6 6
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C Y C L E R  p o r t  t e s t .  . . . . . .  .  .  .  3 l
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p r l n t e r  p o r t  d e s c r l p t L o n .  . , .  . 6 7
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W R - .  .  .  .  .  .  .  .  o  .  .  .  .  .  .  .  .  .  o  .  .  7 0

GROUP-A "
power-up

Systern c lock
Svs tem leve l

- T -

T a n d o n  d r i v g .  . . . . . . . . . . .  o . .  5 0
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p o r t  d e s c r i p t i o n .  .  .  .  .  .  .  .  .  .  6 5
p f o b l g m s .  .  .  .  .  .  .  .  .  .  . ,  r 7 2 ,  7 4

T i m g  o u t t  r .  o . . . .  r .  a . .  c .  r .  . 7 5

c l r c t r i t  d e s c r l p t l o n .  .  .  .  .  .  .  .  5 8
T i - m e r s .  .  .  r  '  r  .  .  .  .  .  .  .  .  .  r  .  .  .  6 l
T I  s e r : l a l  p r i n t e r  c a b l e . . . . , . .  . 5 2
T M - .  o  .  '  .  e  .  .  .  !  o  .  c  .  .  .  .  .  .  .  .  7 0

T r a c k s .  " .  o . . . .  o . . . .  o . . .  o .  3 5
4 0  E r a c k  s y s t e m .  .  o  !  .  .  .  .  .  .  .  r  .  . 4

8 0  t r a c k  s y s t e m . .  o  o  o . . . .  o . .  . . 4

8 0 i 4 0  r r a c k  s y s t e m .  o . ,  o .  r . .  4 1  2 I
T R " A P  € r t r O r s  r  .  .  o  r  .  .  ?  r  .  .  .  .  .  .  , 7 7

T r o u b l e s h o r : t i n g  h I - n t s . .  o  o . . . . .  1 5

T V 9 2 5  c a b l g . . , .  o . . . . . .  r . .  . . 5 2

T X I I + .  r  .  o  .  r  .  '  .  .  .  '  .  .  |  . .  .  .  . 7 0

T X Z I + .  "  .  .  o  .  .  .  r  .  .  .  .  o  .  .  r  c  .  r  7 0

- u -
U D S + "  .  o  !  .  .  .  .  .  .  . .  |  .  . .  I  c  .  .  7 0

U n a s s i g n e r l  T n t e r r u p t  e r r o r  "  .  .  .  . ,  7 7
U n a s s i g n e d  T R A P  e r r o r .  .  c . . . . . .  7 7

t r o u b l e  s h o o t i n g .  .  .
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